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rpadun ®. IMe «AM3NEKTPUUYECKME U3MEPEHUA»

MPEAVIC/IOBVE PELAKTOPA K PYCCKOMY U3AAHUIO

C MOMEHTa BbIX0fla Ha PYCCKOM f3blKe 'Mepesoja MOHO-
(M., «Xu-

mMua», 1967 r.) WpOWNO NOYTU AecATb feT. ITO HeMmanblil

CPOK,

y4ynTbiBad BbICOKME TeMNbl pPa3BuUTuA COBDEMEHHOVI

TEXHUKN B LenoM. VIHTeHCcuuKauma uccnefoBaHnii \8 pas-
NINYHBLIX 061aCTAX XUM.UKU, CTPEMUTENbHbIA POCT XUMMWYECKOW
UHOYCTPUU U CMeXHbIX obnacTeil 'mpousBofCTBA CTUMYU-
PYylOT MOMCK 3W(eKTUBHbLIX METOAOB U CPEeACTB XMMMUYECKO-

ro

aHanusa, pa3paboTKy HOBbIX, MNMOAOTBOPHbLIX WAEH,

obecneymBalLnMx 'MOCTOSHHOE COBEPLUEHCTBOBaHMWE, pacliun-
peHue BO3MOXHOCTEl aHanUTM4eckux npubopos. PaboTa B

3TOM HanpaBfeHWM Benacb M GyheT BECTUCb, NpUHOCA pe-
3ynbTaThl.

MapannenbHo C NOUCKOM HOBOTO0 B TeXHWKe MOCTOAHHO

NPOUCXOAUT OCMbICIEHME OMbITA, HAKOMJEHHOrO B MpoLecce
pa6oTbl MeTOfaMM, .MCMNOMb30BABWIMMUCA B MpakKTUKe W pa-
Hee. VI Hepeako OGHapyXWBaeTCsd, 4YTO TPaAULMOHHbIE Me-

TOAbI

[aneKo elle He wWcYyepnanm CBOWX .BO3MOXHOCTEVA.

Bonee TO0ro, UMeHHO Tpa,qVILl,VIOHHbIVI noaxoa M OKa3biBaeTCH

HepeAKo Haubonee 3PPEKTUBHLIM NPU pPeWeHUn akTyanb-
HbIX TEXHWYECKMX 3afau.

K uncny nofo6HbIX, MHOFOKPAaTHO U YCMELWHO NpPOBe)peH-

HbIX I'IpaKTVIKOVI, NMOCTOAHHO HaxoAaAWwwnx BCE HOBbLIE NMpume-

HeHua,

Mo npaBy OTHOCMTCS MeTOoj aHanmMsa W KOHTpPONs,

OCHOBAaHHbI Ha N3MEPEHNAX ANINEKTPUYECKUX CBOMNCTB XU-
MWUYeCKux BeLLecTB.

3a npowepglwee AgecATUNeTAE [UINEKTPOMETPUS

pasBu-

Basacb BeCbMa BbICOKMMK TeMnaMu. ITO HETPyAHO 06GHapy-
XWTb, CPaBHWB MpeAnaraeMyt 4mTaTento KHUTY BEHrepCcKo-
ro yuyeHoro WaHpgopa Haaa ¢ ynomsHyTol pa6oToin ®.JOme.
ConocTaBnas MoOHOrpagmu 3TUX BeAylWMX 3apybexHbixone-
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LManncToB, MOXHO OTMETUTb, YTO B KHUre ®.OMe OCHOBHO)
ynop cgenaH Ha WMCNOAb30BaHWe AWINEKTPOMETPUWU LANA Nna
6opaTtopHoro aHanusa. B 1o xe Bpema MoHorpausa LlaH
popa Hapsa B 3HAauMTeNnbHON CcTe/MeHM MOCBAWEHA MPaKTUK
YeCKUM MPUMEHEHUAM auanektpometpun ansa  KO|HTpor”
XVUMUKO-TEXHONOTUYECKNX LUPOLECCOB W UCMONb30BAHUIO AU
3NeKTPOMETPUNU B Pas3NUYHbIX 061acTAX 'MPOMbILLSIEHHOIC
npoussoacTsa. MIMeHHO Bce 60/ee LWIMPOKOE MCMNOMb30BaHM
LV3NEeKTPOMETPUN B aBTOMATU3MPOBAHHbLIX CUCTEMAX YMpas
NeHns Mpou3BOACTBOM W npeAcTaBnfeT OAHY W3 TNaBHbr
TeHAEeHLWIA ee pa3BUTUS 3a MOCNefHee fecsATUNeTUe.

B kHure LWWaHgo'pa Hapa «[AuanekTpomeTpusi» Hangy
MHOTO MO/Ie3HOr0 WHXEHepbl W Hay4yHble paboOTHWUKWU, CHe
U.manusupytowmeca B pa3paboTke M NpUMeHeHUU un3adepu]
TeNbHbIX YCTPOUCTB [ANA CaMblX pas3fIMYHbIX OTpacnen Ha'
pPOLHOro X03fiiCcTBa; B MOHOrpajuu paccMOTpeHbl BOMPOCH
NPUMEHeHUsS LU3NIEKTPOMETPUN B MPOU3BOACTBE XUMWUYECKMN>
MU MULLEBbIX 'MPOAYKTOB, CTPOUTENbHbLIX MaTepuanos, byma
rM, TEKCTUNA U T.

CamMOCTOATeNbHbIN pasfen KHUIM NOCBALWEH ONUCaAHUK
AnaneKTpuyeckux npubopos, BbiMyckaembix B BHP u gpy
rMx cTpaHax.

B pa6oTe ocBelleH LWMPOKUIA KPYr BOMPOCOB Teopuu, Me
TOLOB UM NPaKTUYeCKUX MPUNOXEHUA aumanekTpomeTpun. I1(]
HaNoXWNo oTnevyaToK Ha XapaKTep W3N0XeHUA maTepuana
MOHOrpatus umeeT xapa'ktep 0630ba, npuyem psg BOUPO
COB OCBelleH aBTOpOM BecbMa 6erno. OgHakKo 3TOT HepocTa
TOK MONHOCTbIO KOMMEHCUPYETCA HaluyneM B TEKCTe MHO
FOYMCNEHHBLIX CCbIIOK Ha 'My6auKaumu, cobpaHHble B 06WUp
Hoil 6ubnuorpapuu.

B nocnegHein yacTu KHUruM B popme Tabnuy paetcd WH
thopMaumns 0 LMINEKTPUYECKMX CBOMCTBAX PasAMUHbIX XU
MUYEOKUX COefMHEHUA. XOTS MHOTMe U3 3TUX LaHHbIX MOryT
6bITb HalfeHbl TakXe W B OTEYECTBEHHbLIX CMPaBOYHbIX U3fa
HUAX, TEM He MeHee W3 COOOpaKeHWii IKOHOMWUW BPEMEHW W
yfobcTBa umTaTensa BKAOYeHMe 3TUX Tabnuy B pycckoe
n3faHue npescraBuNOCh OnpasLaunbUM.

MoXHO HageaTbca, uto KHura LWaHpopa Hapgs okaxer
ca nones/Hoi WNPOKOMY KPYry umtaTenei.

MPEJVIC/IOBVIE ABTOPA K PYCCKOMY U3IAHVIIO

BypHoe paon/pocTpaHeHue AM3NIeKTpOMeTpun © MHOro-
YMCNeHHbIX 061acTAX MNPOMbILUJEHHOCTU, CEIbCKOro XO03AM-
CTBa, Hay4HbIX MCCNefOBaHWA MO XumMuu u KU3NKe cosna-
JaeT ¢ BbICTPbIM '‘PasBUTUEM CaMOro MeToAa.

Moyt BOe o06nacTM NPOU3BOACTBA HYXAAKTCHA B COBpe-
MeHHbIX Npubopax WM3MEpeHWid, KOTOpble, C OAHOW CTOPOHBI,
obecneymBalOT MpoBefeHUe ObLICTPLIX WM HAZEXHbIX CEePUMHbIX
aHanu30B Ha N1abopaTOPHOM YPOBHE, a C APYroi CTOPOHBI,
O6yayun BKKOYEHHbIMU B NPOU3BOACTBEHHbLIA Mnpouecc, Bblja-
I0T 3/1eKTPUYECKUI CUTHaN, XapaKTepu3ylwWwuin KavyecTBeH-
Hblli M KOMMYECTBEHHbI cocTaB nNpogykTa. OTOT CcuUrHan
ncnonb3yeTca ANA fanbHellwero peryampoBaHus, ynpasne-
HUA WM aBTo.martus3aumm npouecca. PacnpocTpaHeHue Au-
3/IeKTPOMETPUN B HacToswee 'Bpema 06bACHAETCA TeMm, 4TO
OHa OfWHaKOBO YJAO0BMETBOPAET YKa3aHHbIM TpeboBaHMAM
n Ha nabopato(pHoM ypoBHE W Ha ypOBHe KOHTPONA Hafg
nNpou3BOACTBOM, a Ta'kXe /lerko ocBauMBaeTCcd W He Tpebyert
3HauYMTeNbHbIX KanuTanoBnoXeHWn. Habniogaemoe B no-
cnefjHee [ecATufieTUe 3HauyuUTe/lbHOE pa3BuTMe B 06nacTu
npu60opPoOB N U3IMEPUTENbHBLIX fA4YeeK, MPOHWKHOBEHMWE COoBpe-
MEHHON 3NeKTPOTEXHUKM (MHTerpanbHble CXeMbl, [BUTa-
TeflbHble CUCTEMbI) B [U3INEKTPOMETPUIO 06BACHAETCA no-
BbILEHHbIMW TpebOBaHUAMU, MPELbABAAEMBIMU K MeTo4y.
B .KHUre «[U3NeKTPOMeTPUS», BbilleAlleli Ha BEHTepCKOM
A3blke B 1970 r., aBTOp MOCTaBUA CBOEN LENbl gaTb YnTaTe-
nam 'KHATVI BepHyH KapTUHY O HbIHEWHEM COCTOSAHUU 1
pasBUTUU AU3NEKTPOMETPUYECKOTO MeToja W HapAagy C 3Tum
MOMOYb OCBOUTH WM MCMOMb30BaTh 3TOT METOA Cheumanncram,
pa6oTalWmMm B pasHbiX 061aCTAX TEXHUKW.

beccnopHo, 4TO camoe u4acToe WCMNO/Nb30BaHWe MeToja
cerogHsa, Tak Xe Kak u B 30-x rogax, HaxoauT B o06nactu
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onpejeneHns BNaXHOCTW, HO B MOCNefHWe fBa AeCATHNeTI!
NOCTeMeHHO BO3pocCna po/ib 3TOF0 MeToja B 06/acTM MHO|
rOKOMIDHEHTHbIX CUCTEM pacTBOpuTenei, a Takxe B 06?
nactTu BOAHbIX W 6€3BOAHbLIX PacTBOPOB. YBenuuyeHne Yuc<
crneynanbHbiX M3MeEPUTEbHbIX AYEeK YCUAMN0 MUCMONb30Ba-
HMe MeToga B o6nactu (MccnefoBaHMA LWPOLWKOB, 3ep-
HUCTbIX MaTepunanos, SINCTOB, 'MNEHOK, POMbrK, CMa3oK UT. 4|
OfHOBPEMEHHO YCW/INIOCL WCNONIb30BaHWe MeToAa

obnactu ynpasBneHuMa onepauuMamMu W npoueccamu. Bmecte
C ObICTPbIM pa3BUTWEM TeMMepaTypHOW W 4YacTOTHOW Au-
3N1eKTPOMETPUYECKON CNEeKTPOCKONUU, C -MosiBNeHueM asTo”
MaTUYeCcKOro [M3NeKTPUYECKOro CrnekKTpockona [AU3NeKTpo-
MeTpua cTana O4YeHb COBPEMEHHbIM MeTOAOM B rfas3a:
TEOPEeTUKOB, 3aHMMaKLWMNXCA CTPYKTYPHbIMU WKCC/ief0BaHUA-
MW, BbIACHEHUEM (PU3NKO-XMMUYECKNX CBOWCTB BelyecTsa.”
B03MOXHOCTM 3TOro MeToja euwe [aneko He MCYepnaHbl,

no 3TON MPWYMHE €ero pacnpocTpaHeHWe CerofHs HecpaBHWU-
MO C paonpocTpaueHuem Tpex Kjaccuyeckux obnactelll
3NeKTPOXUMUKN; MOTeHUMOMETPUK, nonaponpapun, KOHAYK-
ToMeTpuun. OfHaKO NOABAAKOWMECH B KaXAOM rogy B rneda-1
TM npumepHo 400 ny6nukauuil no 3TOM TeMmMe HarnsgHo]
MOKa3blBalOT BO3pacTalLWMUA MHTEpec B Kpyry cneuuanuc-)
ToB. CerofiHa 3T0 4MCNO 3HAYUTENbHO (MPEBOCXOAUT YMUCIC
ny6nukayuii (okono 80) no 61M3KOMY K AuManekTpomeTpu!

meTogy ocumnnometpun. CosblBaeMble B Kaxfble fBa rogr

MEXAYHapOoLHble CAMNO3MYMbl MO OcuMnaoMeTpuu (MATLN

B 1973 r.) co3ganu HayuHblii (opym Ans npefcrtaBieHunb

HOBbIX pPe3ynbTaTOB [AWINEKTPOMETPUU U UX 06CYXAeHWU!

Ha BbICOKOM YypoBHe. MOXHO o0XWpaaTb, UYTO B ClefyloH
WeMm [AecATUNeTUM AUINEKTPOMETPUYECKUI A MeToh C TOYKHU|

3pEHNs Hay4yHOro Npu3HaHus 3aiimMeT [OCTOWHOe MecTo cpe-
OV COBPEMEHHbLIX METO[0B M3MepeHus.

BBELAEHWE

a, onpegeneHue npegmeTa 4U3NeUTPOMETPUM

MoA puaneKTpomeTpuen

OVNNEeKTP UYecKoii
HMW ocHoBbIBaloLWumecs

AN3NEKTPUYECKUX

npoHuuaemocTn 8 N eMKOCTHbIX WU3MEpUTENbHbIX
notepb B 6ec;KOHTa,KT bl AN A
Auenkax

Moarn LN3NEeKTPOMETPUA
Ayerikn. B page
3HaHWA 3HavyeHUs abconoT-
wn"ACTN WNW  [U3NEKTPUYEC-
KOHTPONNPOBaTb TOMbKO UX
KUX NoTepb, a '0  yAOOHBLIX CUTyauUsaX UCMONb-

OTHOCUTENbHbIE * MT-eNbHble SYEeliKN Lienecoo'o-

30BaTb OECKOHTaKTHble P .» 3/1EMEHTOB OnpaBAaHo
pasHo. prMeHeHUe BeCKOHT VWM

M C TOUKM 3peHUs 3aWunThl ycrpun®,

onpefeneHuio He 'Tlogaato
KakK npasuno,

cnyyaes, ogHako, He 7P
HOW AmanekTpuuyeokom ' P

AUANNaneKTpuUyeckune
BOAHOCTbIO AMN3NEKTPUKa, MeTof u3Mepe-

MW KOHfAeHcaTo(pa. . P ,5--T"MMNOBOAHOCTH U, KakK
HM HenpuMeHuM npu 60nbLWONK ,3ne

p ~ BbICOKO
npasuio, OrpaHNYeH 3HaYeHuem AN Lenecoo6-
3/IeKTPOMNpPOBOAHOCTN BMECTO u3Mepe! »-pos (M3mepe-

pasHoO MCNonb30BaTh

HVe 31eKTpo(MpoBOAHOCTM Ma BbICOKON
242, 267] nnbo KOHAYKTOMETPUYECKUMN
3/IeKTPONPOBOAHOCTN Ma  HWU3Koum ~ P
11. 245]. Mexay AuanekTpukamu, ,npo-
LWimn noTepsAMu, W cnabbiMn 3neKTpow npu-
BeCTl HETKOW FPaHU. Kak APaBwAe, «bT"op Haub60/htHoga-
emneMOro MeToda W3MepeHWh ocyuiecTBns

HMW onbITHLIX JaHHbIX. Ocuwnnnometpusa U AANnekTp P
MMEKT npaBa Ha cyu,ecTBOBaHuWe He3asucumo [APY n

[N. 47, 223,
(u3mepeHue

AMwumm '60nb-



BOMpPOCa O TOM, «aKOW MeTOJ W3MEepeHus Le-
necoo6pasHee NPWMEHUTb, 3aBUCUT OT 3/1EKTPOMPOBOAHOCTP
U XUMWUYECKON Npupoabl Mccnelyemoro BelecTsa.

61 KpaTkuii nctopmyeckuini 063op passutus MeToga

TexXHUKa W3MepeHus LUINEeKTPUYECKOR LWPOHMULAEeMOCTH
6bina paspabotaHa HepHctom [J1. 196a] wn Apyge [/1 60]
B Hauyane ctonetusa. OpgHako opowsio 30 neTXx ge'uem
6bln paszpaboTain LU3NEeKTPOMeTp, TOYHOCTb KOTOpPOro oKa3sa-
nacb AOCTAaTOYHON KakK ANa .MPUMEHEeHWA B MNPOMbILINEH-
HOCTM, Tak M Ans nabopaTopHbIX iccnefoBa.HUin. Passutue
AvanekTpameTpum 6bIN0 3aTOPMOXEHO BTOPOA  MMPOBONA
eBoViHOW. [Mocne 1945 r. B CLUA 3HaumTenbHoe pas”Bule
.NONYYNUNO NPUMEHEHUE AN3NEKTPOMETPUH B 06/11aCTU XUM«-
yeckoro aHanusza. B 1950 r. 8 F'AP ,/@PI 6bin BO306“ B.
NeH BbINYCK AN3IEKTPOMETPUYECKUX NPUBOPOB, WAy4Ynswmnx!

mbnarogaps pabotam 3OMme .MPUMEHeHMe ..No0YTM BO BCeX 067
NacTax XumMun. !

«®"'PeP“ BHO Bo3paCTaeT|
H 4YnHas ¢ 1950 r. kKak B o6nactm nabopaTtopHOro aHanmsa

Tak U B 06/1aCTU KOHTPO/IS XUMWYECKUX 'MpoueccoB. VHGop
Maumsa, nonydyaemas (NpM WM3MepPeHUAX  AU3NEKTpUYecKop
INEANMAKT' PUYECKUX MOTEPb W BbIYUCNAEMOTO
yepes .BeIMUYUHY AW3NEKTPUYECKON MNPOHMLAEMOCTU Aunonb”
HOF0O MOMEHTA, CTAHOBWUTCH BCe 60nee BaXHbIM cpefd-
CTBOM  XWMWYECKWX unccnefoBaHuii. EMKocTHas u3me-
puTenbHas A4Yelika MOXeT BCTPaMBaTbCAd B XMMUKO-TeXHO-1
ormyeckoe obopygoBaHue, 6narogaps 4Yemy AW3NeKTpoMme-
Tpuyeckue npubopbl .NO3BONAIT KOHTPONUPOBATL MNPOLECChI
MU onepayunm He TONbKO B YCNOBMAX nabopaTtopun, HO U Ha
npeanpuaTMAX XUMWYECKON MNPOMbILIAEHHOCTU. WMeHHO no
3TOW _NpuuuHe AU3NEKTPOMETPUS UrpaeT B nocnejHee Bpemsa’
BCe 60/1ee BaXHY poOJib.

B BeHrpuu, Kak M B Apyrux cTpaHax, AuanekTpometpu-1
YyeCKMM'M "“eTofaMU  3aHUMaANWCb Mpexpae BCero (U3NKK
1. 6 1 Mocne BTOpPO/ MUPOBOW BOWHbLI Hayano .pa3BuBaTb-"
CA aHanMTuMyeckoe .nMpubBOPOCTPOEHUE, BO3POC MHTEPEC XMU-
MUKOB (B NepBYyH oOYepefb, TECHO CBA3AHHbLIX C MPOMbILL-
NEeHHOCTbI0), K MeTojaM aHanu3a, NPUrogHbIM ANA ocyLliecT-!
B/IEHWA HEMPepbiBHON0 KOHTPOAA 33 XWMUYECKMMM npouec-
camu. PaboTbl 3Me M ero cCOTpyLHMKOB OKasann CTUMY/M-
pylouiee CUAHWE Ha pasBUTUE [UINEKTPOMETPUYECKOro
meTona B BeHrpuu. B cTpaHe 6bII0 cO3jaHO ABa uUccneno-

X LeHTpa. OAUH M3 «ux 6bln 06pa3oBaH sia Gase

AN ATUTETO.B M, .Mpexge BCero .Ha 6ase Becnpemckoro
yHuBeP XVMUYECKOWN LIPOMbILINEHHOCTU, YHUBEPCUTETA

YHBBepcH TexHN4YecKoro yHuepcuteTa. BTopoi
6bin 0bpasoBaH ua 6asze Hay4yHo-mccnegoBaTeNbCKO-
IHrTUTYTa .NPOMBbILWEHHOCTA OPraHU4yecko  XBM.UW.
.HA0A4Yy C MccnefoBaHUAMW BO3MOXHOCTEW npumeHe-
U  «3/1eKTPOMETPUN TpU nNabopaToOpHbIX aHanusax, ANs
“ AB[eHUA M KOHTPONA MNPOWU3BOACTBEHHBLIX OpPOLLECCOB Be-
N KOHCTPYKTOpPCKMe pa3paboTKu, B pe3ynbTaTe KOTO-

pbix 6bIn CQ3A4aH .MEPBbI W3MepUTENbHbI ";P«6°P
OPMTALbIlbW  guanekTpometrp  [J/1. 309]. wn  pacTywem
WHTEpece K AW3NIeKTPOMeTpUM CBUAETENbCTBYET MOSAB/EHMUE
Twunbopa mnpomatuk, npefmasHavyeHHOro And WU3MepeHus
BnaxHoctu [J1. 101], n npubopbl ANS M3MEPEHUS €eMKOCTU

"T B cwelr™m ™ nTpcuteTe ObIM NPOBELEHbI UCCe-
noBauns 3MeKTPOCTATUYECKUX MOMeN .B eMKOCTHbIX M3Mepu-
TeNbHbIX AYeilkax. ATW UCCNefOBaHWS NPOBOAUMAUCHL MOA PY-
KOBOACTBOM npod. 3. lMyHropa. n

Mopn pykosoacTteom L. Hagd B YHuBepcuteTe WMEHU
N1. 9tBewa n B ViccneaoBaTtelbCKOM WMHCTUTYTE CUHTETUYEC-
KO MPOMBbILIIEHHOCTM 6biNM MPOBEeAEHbl BaXHble unccneno-
BaHWA B 06/1acTV MWKPOBOSIHOBbLIX W3MEPEHUM, a B  EXHMU
UECKOM YHWBEPCUTETe Ha Kadeape HeOPraHU4eckon Xumuu
BbIMOJIHEHbI M3MEPEeHUA AUMOJbHLIX MOMEHTOB KPEMHWEBbLIX
opraHu4yeckux coefuHenuii [N1. 178 ™181]. Ha
MUYECKoin Kadegpe TexHMUYeckoro yHusepcuTeta W. wo
w T. CekpeHbewn COBMECTHO CO3fann MPeunsnoHHbIN AN-
anekTpomeTp [J1. 277, 303].

PacnpocTpaHeHWIO [AM3NEKTPOMETPUMN B OTAEJbHLIX OT-
pacnax MpPoMbIWAEHHOCTM BeHrpuum onocoocTeoBanu paspa-
60TKM OTpacneBblX Hay4YHO-UCCNEL0BATENbCKUX WHCTUTYTOB.
[ns npeanpuatviA  TEKCTWbHOW MNPOMbIWAEHHOCTU ObIIN
pa3paboTaHbl AW3NEKTPOMETPUYECKNIA MeTOA4 onpedeneHus
BNAXHOCTU CUHTeTUYECKUX ©O0NOKHUCTbIX MaTepuanos (no-
nvamupa, MNonvakpuaHWTpuAaa, nosuectepa) nNyTeM 3H0U-
poBaHWs [MOKCAaHOM W MeTOfh OnpejeneHns COLepXKaHus
Anpa B BONOKHWUCTLIX MaTtepuanax.

Lns ropHOpyAHO MPOMbIWAEHHOCTU B [OPHOM .Hayu4HO-
nccnefoBaTeNbCKoOM WMHCTUTYTE M. Au [N1.11 14] BbwonN-
HWN UccnefoBaHNA AUINEKTPUYECKUX CBOWCTB YrAs.

B cenbCKOM XO034ACTBE MNPUMEHeHWe AW3IeKTPOMeTpun
AMg3aHO € pasBMTMEM  3KCMpecc-MeToAOB  OMNpejefieHus
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B/I&)KHOCTU 3epHa C NOMOLbIO TPaH3UCTOPHbLIX LUEMEHOCHbI,
npn6opoB. NHTepec K MeTofaMm O6bicTporo gn“ N k™ XTnwu

4yeckoro onge,qeneHMH BlaXXHOCTM Bo3poc T B 06NT6Ha™'
BatoLllen NpoMbILLIieHHOCTU. 00paoathbl-

PacnpocTpaHeHU0 [W31eKTPOMETPUUYECcKOro MeTons «

ca J1 w r cnocobcTBOBana .HosBuBLWwaa”

]
HaqqmlH%;‘l'r 1%'%8 T, BbIXOOUT (perynsipHo. 137], koropas! |

ABTOp HaCTOﬂUJ'eM KHUTW HafeeTcd, 4YTO erooa6bnts |

3T KHUIN. ™ |

YHACTb MNEPBAA4

WN3MEPEHVE AWN3MEKTPUYECKOM MPOHULAEMOCTM
N OAN3NEKTPUYECKMNX MOTEPb

FNABA TNEPBASA

TEOPETWUYECKWE OCHOBbI

1 O6wwune ceeaeHus
[1. 19, 87, 115, 189, 244, 267, 297, 315]

Mop peiicTBMEM  3MeKTpuyeckoro nons  (Hanpumep,
aneknpuyeckoro 'TOns .B 3a3ope KoHpeHcatopa) © BeliecTBe
MPOUCXOANAT M3MEHEHUs, OKasblBawlw e o06paTHOe BO3fel-
CTBME Ha BHELIHee 3neKTpuuyeckoe mnone. B pauanekTpuke
(BewecTBe, HEMPOBOASLLEM TOK) MONIOXWUTENbHbIE U OTPKU-
LaTesbHble 3apAaAbl CBA3aHbl MeXay coboil. Mog peicTBUEM
BHELLUHEero 1015 BELIeCTBO MOASAPU3YETCA: LEHTPbl MOOXM-
TeNbHbIX W OTpULaTeNbHbIX 3apsfif0B B3aWMMHO CMeLiatoTCs.
Kaxgblii anemeHTa(p'Hblli 06beM cpeabl B 3TOM C/ly4vae MoO-
XeT OblTb MpefcTaBfieH Tak, KakK ecnM Obl Ha OAHOW ero
rpaHy «axO4MW/ICH *MOJIOXKWUTENbHbIA, a Ha MPOTMBOMNONOX-
HOM—oTpuuaTenbHbld 3apsag. Mpl guanekTpuyeckoi nons-
pu3auumn 3apsafbl, BO3HMWKAlOLWMe Ha rpaHuLe MexXay Au-
3N1eKTPUKOM U 06KNajKamy KOHAeHcaTopa, Bbi3biBAalOT YyBe-
INYEHMEe eMKOCTW mocneaHero. Yem cunbHee TTONA'pU30BaH
OV3NEKTPUK, T. €. yeM 60/blle ero AU3NeKTpuueckas MPOHU-
LaemMoCTb, TeM Jyylle CBfi3blBaeTCA Ha O06Knafgke 3apag,
nonaBwunit Ha koHgeHcaTop ‘M3BHe.

OvanekTpuyeckas MNPOHULAEMOCTb oOnpeaenseTca W3
COOTHOLLEHNA

0=eE, (1)

e B—BeKTOp 3/1eKTpUYECKOro cMmeleHusa, E—BekTop Ha-
NPSXXeHHOCTU nons; 8—abcontoTHaa AnanekTpuyeckas npo-
HULLAEMOCTb.

Ona oAHOpPOAHOrO M30TPOMHOrO [M3NeKTpUKa Hanpas-
NeHna BekTopoB B u E cosnapjatoT. '[103TOMY [4.M3NEKTPU-
AMACKas MPOHMLAEMOCTb e Takux MaTepuanoB — BenuyuHa
cKanspHas. 3HayeHue e ANA NUHEWHbIX OW3INEKTPUKOB MNpak-

n



TW'yeckn He 3aBucut oT E. Anga 'HMX 8 noctosHHa. B panb-
TPpUKU  B6YAyT paccMaTpuBaTbCA TOMNbKO NUHENHble LU3NeK-

PasmepHOCTb AM3NEKTPUYECKOW 'MPOHULAEMOCTM onpeje-
naeTca pasmepHoctamu E un O.

B cucteme CW E umeeT pasMepHOCTb BOJbT Ha MeTp
a KYNOH Ha KBafpaTHbIli MeTp. B 3Toil cucteme mamepe-
HMA abcontoTHaa [AuafneKTpuyeckas MNPO'HULAEMOCTb WMeeT
pasMmepHOCTb (hapafa Ha meTp. [ns Bakyyma

8=%=8 , 8 4 &/m. 2

OvanekTpuyeckas MNPOHMLAEMOCTb — BEe/IUUYMHA, -MOKa-
3blBalolLas, BO CKOMbKO pas eMKOCTb 'KOHAeHcaTopa, 3amnofn-
HEHHOT0 [aHHbIM AU3NEeKTPUKOM, 6OMblle, Y4eM eMKOCTb Ba-
KYYMHOro KoHfAeHcaTopa. ECnM eMKOCTb KOHAeHcaTopa B
Ba'Kyyme 'paBna Co, a Nnocne BHeCeHWs AU3NeKTpPUKa BoO3pa-
cTaeT g0 C, TO OTHOCWUTeNbHas [AWINEKTPruyeckas MPOHU-
LLaeMOCTb ONpeaenseTcs U3 cooTHolweHus C=8,Co W .paBHa:

©)

B :MpakuTKe NOYTM MCKAOUYUTENbHO OMEpPUPYIOT C OTHO-
CUTENbHOW [AMaNeKTPUUYeCcKol 'TIpOHULAEMOCTbI0O Br TeM He
MeHee Lenecoobpa3Ho pas3bACHUTbL ee OTAWYMe OT abCcontoT-
WO/ [M3MeKTPUUYECKO MNpOoHMLAeMoCTu: abCcontoTHas Au-
aNeKTpuyeckas MNpoOHMLAEMOCTb NO60ro BelecTBa onpefe-
nsetca  npousBefeHneM 8o, UMelowWwell COOTBETCTBYHLLYHO
Aa'HHOM cucTemMe W3MepeHWUs pas3MepHOCTb, ,Ha 6Ge3pasmep-
HYH -NpoHULaemMocTb Er JaHHOTO BeulecTBa, T. €.

6=e08r. MA

EMKOCTb KOHAeHcaTopa 3aBWCUT Me TOAbKO OT Tuna Au-
31EeKTPUKa, .NMOMELLEHHOTO MeXAy ero obknagkamu, HO ofpe-
fenseTca W ero reoMeTpuyeckoin hopmoi, T. e.

€= 4ncl (5)

roe nnowagb, CM ; i®?— paccTosHue Mmexpay o6Knagka-
MW, CM; 8r— AM3neKTpuyeckas MNPOHWLLAEMOCTb C —em-
KOCTb, ¢tM (1cm”1,1 n®d; 1nd;:~0,9 cm).

A npakTUKe MoYTM MWCK/OUYUTENIbHO WCMOMb3YIT OTHOCUTENIbHYIO
AVSNEKTPUYECKYHO MPOHULAEMOCTb, M03TOMY B fajibHeiilleM WHAEKC T

ONyCcKaeTcAa W OTHOCUTeNbHasA AN3NEKTpUYecKas NPOHULAEeMOCTb 0603Ha-
yaeTca 4epes
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Mostomy TpeboBaHWe cTabuAMsaunmm reoMeTPUYECKOM
~OpMbl M3MEPUTENBHOIO KOHAeHcaTopa SBASETCA BaXXHbIM
FTOYKWN 3peHUS TOYHOCTU AUSNEKTPUYECKUX M3MepeHuun

AnNaneKkTpoMeTpnuyeckniAi MeToA OCHOBbIBaeTCA '«a To,
YyTo nNpoTeKawlime B LU3NEKTPUKE HPOLECCbI COMNPOBOXA
M- W3MEHEHWAMU AWN3INEKTPUYECKON NPOHMLAEMOCTU, KO-
TOpble O<MNpegensalTCA MO M3MEHEHUAM EeMKOCTWU -KOHAeHca-
ToB. lyTeM M3MepeHUs [LUINEKTPUYECKOW MPOHULAEMOCTH
MOX-HO MONYYUTb WHGpOpPMaLMlo O KayecTBe W CcoOCTaBse
nuccnefyemoro BelecTBa.

ABNeHNs, NPOUCXOASLLNE B 'KOHAeHcaTope, 3ano/IHEHHOM
BELLECTBOM, MPU MPUNOXKEHUN K HEMY 3/IEKTPUYECKOro nons
MOXHO M3y4yaTb KaK C HO3MUWMM 31eKTPoPU3NKKU, TaKk U C
no3nunii MoneKynsaspHoOn UsNKu.

2. IneKTpousnyecknii noaxos
[N. 189, 244]

Ecnn wupeanbHblii, He UMeWUWMWA nNOTepb KOHAEHcaTop
(pc 1, a) -B'knovaetcd B Lenb MEpPeMEHHOro ToOKa, TO
caBur a3 Mexay TOKOM W HanpsKeHwem cocTaBnget
® =90°. KompaeHcaTtop BegeT ceba B 3TOM cay4vyae Kak peak-
TWBHOe conpoTusneHue (puc. 1, 6), He oT6Mpas 3Heprum w3
Luenn, M MOWHOCTb MEpPeMEHHOro TOKa B 3TOM Ciyvae

\1r=al/co5(p, (6)

rae n—"HanpsbkeHue; /—TOK; ¢ =90°, paBHa HYyJ.

Ecnm .mexay obknagkamMu KOHAeHcaTopa Haxogutcs Au-
3NeKTPUK, TO KOHAeHcaTtop o6nagaeT noTepsamu. Ha 3kBu-
BafIeHTHOI CxeMe pucC. 2, a CONPOTUBEHNE NOTEPb BK/OYe-
HO napanfnenbHO eMKOCTM KOHAeHcaTopa. “Ha npakTuke
4yacTo NOMb3YKTCA U BEAWYMHOIW, 06paTHOW conpoTuBAe-
HUO— npoBogumMocTbio O. [Ana KOHAeHcaTopa C NOTepsiMu
CLBUT (a3 MeXfJy HanpsXXeHWeM U TOKOM MeHblUe YeM Y

n,
c

y

r C
a) 6)

REANR-S

Puc. 2. KoHpgeHcaTop C noTe-
paAMn.

a — 3KBUBaNIeHTHas aneKTpuyeckas
cxema; 6 —caBur a3 mexagy Hanps-
XXEHMEM U TOKOM.

Puc. 1. KoHpgeHcaTop 6e3
noTepb,

0 —0603HaYeHME; 6 — casur

a3z mexay HanpsbkeHuem u
TOKOM.
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(puc. 2, 6). Takoli KOHAeHCATOpP OTOMPAET 3IHEPrUK0 M3 Le-
nu, 4TO NPUBOAUT K YBENNYEHUIO LWOABUXHOCTA MOJEKYN
AN3NeKTpMKa. 'BcnefcTBME 3TOr0 4acTb 3N1EKTPUUYECKON aHep-
rmn .npeobpasyetca B Tenno. [AWanekTpuyeckue notepu npu-
HATO XapaKTepu3oBaTb TaHreHCOM Yyrna noTepb 6, paBHbIM

6= 90°—. )
Bo MHOrMX cnyuyasx 0Ka3biBaeTCs HE MEHEee BaXHbIM
aNeKTpon3nYeCKMM napamMeTpoM, Uem [AM3neKTpuyeckas
NMPOHMLAEMOCTb. B 4acTHOCTM, MO 3HAYEHUIO 0 yuctoTe
BELeCTBA MOXHO CyAuTb 60/ee |HafeX'Ho, YeM TO 3HAYEHWIO
ero AAN3NEeKTPUUYECKON TPOH.ULAEMOCTMN.
3HaueHne 146 KoHfeHcaTopa C MoTepsMU B BUAE napan-
NenbHOTO COMPOTUBNEHUS Haxo4UTCH W3 COOTHOLWEHUS

rae (o='28/—.kpyroas 4actota. Ecnu 'moTepu cmMogenupo-
BaTb COMPOTMBAEHUEM, MPUCOEAMHEHHBIM K KOHAEHCBTOPY
nocrnefoBaTesbHO, TO

o ©)

OvanekTpuyeckne NOTEPU MOX.HO BbIYNCAUTbL, 3HAS [M-
3NEKTPUYECKYD MPOHWULAEMOCTb W 3MeKTPOMPOBOAHOCTb X
BeLLEecTBa:

X
i) (10

LV3neKTpUYeCcKyd MNPOHULAEMOCTb W 37EKTPONPOBOA-
HOCTb B 3TOM C/y4yae cnefyeT M3MepsaTb MpPW OAHOW U TOW Xe
KPyroBoi 4actoTe (0. dHeprus, Bblgensemas B KOHJEHCATo-
|[pe, o:n|pepensieTcs, Npu K3BECTHbIX eMkocTM C u 176 no
thopmyne

(11)

roe V—"3h(heKTMBHOE 3HAYEHWEe HAMPSHKEHUS, LPUTOXEH-
«0ro K (KoHpgeHcatopy.

) = 1,129-10

3. MonekynsipHO-(hM3nYecknii noaxon
[76, 244]
XapakTep 06paTUMbIX W3MeHeHW/ B [WU3NEKTPUKE, B.He-

CEHHOM B 3M1EKTPUYECKOE MO0Me, ONpefensieTcs MoBefeHNeM
BELLeCTBA Ha MOJIEKYNAPHOM YPOBHe.

14

m

a) HenonsipHble MONEKynbI

3TN MONeKynbl Npu OTCYTCTBUW BHELWHEro Mons 3fiek-
TPUYECKN HEeWTpanbHbl, T. €. LEHTPbl MONOXKUTENbHbLIX U OT-
puuaTenbHbIX 3/1eKTPUYECKMX 3apAafoB coBnajatoT. TOAbKO
B pe3ynbTaTe CMeUleHWA 3apAfO0B nof AelACTBMEM BHellne-
ro MK obpasyroTcs 'Heb6ONblINE WHAYUMPOBAHHbIE AUNONN,
3HayeHMe KOTOPbIX 3aBUCUT OT HanpsXKeHHocTu nona. K ne-
NONAPHLIM MOMEKY/NamM OTHOCATCA YrneBoaopoabl (MeTaH,
aueTuneH, -6eH3on, HaTalMH), WUMeEKOLWMEe CUMMETPUYHOE
CTPOEHMe, MOJNIeKy/bl ra3oB, COCTOfAWME N3 [ABYX OAWHa-
KoBbIx atomoB (P2, Cb) yrneesogopogbl, cogepxawue an-
KW/IbHbIA pagnkan, a TakXe WHepTHble rasbl (romeononsap-

Hble COEAMHEHMNS).
6) MonspHble MONeKynbl

ATU MONeKynbl NpW OTCYTCTBUM MONAS MOTYT CUMTAThbCA
cnabbrmy AUNONsAMU. B MOMAPHbIX BELLECTBAX LEHTPbI No-
NOXWTENbHBLIX W OTPULATENbHbIX 31EKTPUUYECKNX 3apPSL0B
He coBMajaltT, W Aaxe MNPU OTCYTCTBMM 3NEKTPUYECKOTO
nons oHW 061ajat0T MOCTOSAHHBIM AUNOMbHBIM MOMEHTOM.
AnekTpuyeckoe none ynopsgounsaet u gedopmupyeT guno-
nu 6e3 CYWEeCTBEHHOrO W3MEHEHWUA AUMNOMbHLIX MOMEHTOB
OT[ENbHbIX MONEKY/N, CTPeMACb OPWEHTMpOBaTb MX B na-

HenondpHble MonsApHble
MOEKy bl MOJIEKY /bl
L no~ B
'B ©)
6? N
:-5)
+ cn)cls +
c©® Chn)
5 E
a) 6

Puc. 3. Tunbl nonsapusauumu.
a — gethopmalMoHHaa nonspusaumsa; 6 — opuveHTauMoHHas  nonapu-
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(MpaBneHun nons, 4Yemy MNpensaTCTBYKT CTONKHOBEHUS Mpu
TennoBoM fBukKeHuun. K 'MofsipHbIM OTHOCATCA MOMEKYNbl C
3N1eKTPOBANEHTHOW WAM NOMHON CcBA3bK (BOAA, COUPTHI,
XMMUYECKNe COeAUHEHMS, cojepXawmne KapbOOKCUIbHYIO
rpynny, ammHorpynny). lNMonspusauma nonspHOro BeliecTBa
noj AeicTBMEM BHELIHEro /10/11 COMPOBOXAAeTCa e TONbKO
peopmMaymnein MONeKyn, HO /. UX OPUeHTauuen.

[OvanekTpuyeckas nonsapusauus cOCTOMT M3 JIECKOMbKX
KOMMOHEHTOB (puc. 3):

1) pedopmaunMOHHOK nonspusauny Peun, BKAOYaKOLLEN:

a) anekTponnytw Pe, B pe3ynbTaTte KOTOPON 3NeKTPOHHOE
06/M1aK0 cMeliaeTca OTHOCUTeNbHO aToOMHOro Aagpa (npu
3ToM B npejenax MOMeKy/nbl B3aMMHOe PaonofioXeHue
aTOMHbIX iiep OCTaeTCA HEU3MEHHbLIM);

6) aToMHyl (MM noHnyw) Pa, B pe3ynbTaTe KOTOPOWA
aToOMbl CMelaTca APYr OTHOCUTENbHO APYra;

2) OpueHTauWOHHOW nonsipusauunm Po, B pesynbTaTe Ko-
TOpOW AWnonu ynopsagouuBaloTcs Noj AelicTBMEM CUMOBOTO
nons.

B) BnusiHVMe TemnepaTypbl Ha AW3NEKTPUYECKYIO MPOHMLLAEMOCTb
[N. 244]

Ovnonb, Bo3)HuKawwWwmMii B HEMOASAPHLIX PacTBOPUTENsX,
BCerja OpWeHTWpOBan N0 HanpasfieHW0 nond. Tennosoe
OBVXXEHMe  NIPendaTCTBYET  OpueHTauuMum  HeshayuTenbHO.
Bcrepgcrtene 3Toro AuanieKTpuyeckas SIPOHULAEMOCTb Heno-
NAPHbIX BELLECTB Ne 3aBUCUT OT Temmnepatypbl. OfHAKO B
cnyyae noNsApabiX BeLWeCTB C MOBbILWEHNEM TeMmmepaTypbl
LM3NeKTPUYecKasa NPOHMLLAEMOCTb YMeHbLIAeTCA.

Monapusaunsa NONAPHbLIX BELWECTB CKNajbiBaetca N3 fe-
(hOpPMaLNOHHON N OpPUEHTALUOHHOW KOMMOHEHT. lMpu opueH-
TaUMOHHON nonapusaunmm cTpemneHue AWNONS 3aHATb onpe-
[efleHHOe nanpasfienue HaTajKWBaeTCA Ha COMPOTUBIIEHWE,
cO3/laBaemMoe TenoBbIM [ABWXXeHWeM MoJiekyn. OpneHTupo-
Banue B HanpaBAeHUW CUNOBbIX AUHUA TemM 3aTPyAHUTENb-
Hee, Yem BbilWe Temnepatypa. TennoBOe ABUXXEHWE CTPEMUT-
CS HapyWwuTb YNOPAAOYEHHOCTb Aunonei, ncMmellatb WM
COPUEHTNPOBATLCA B HaNpaBAEHWU CUMOBbIX AUHWUIA. [pu
BO3/I/IKAIOLEM CTaTMYeCKOM paB/ioBECUMM MoONApu3auma Be-
WecTBa 3aBMCUT OT yucna U MOMeHTa Aunonei, a Takxe oT
WHTEHCUBHOCTU TENn0BOr0 ABUXEHUSA.

TemnepaTypHble KO3I(pPULUMEHTbI AU3NEKTPUYECKOW npo-
nnmuaeMocTn (OTHOCUTENbHble W3MEHEHUS [WU3NeKTPUYECKON

16

Tabnuuya 1

BewecTso TemnepaTypHblii KoathduuneHT, 1/°C
BeHson 0,00160
Xnop6eH3son 0,00174
ATuneHxnopua 0,0553
HuTpo6eHson 0,185
Boga 0.366

npoHunuaemocTun, npuxogsawmecs Ha C) [na  HeKOTOPbIX
XWUAKOCTeN npuBedeHbl B Tabn. 1 Kak BMAHO, TemnepaTtyp-
Hblli '"KO3((hMUMEHT yBennuMBaeTCs C POCTOM Monspusayuu.

r) BAusHME yacToTbl Ha AWM3NEKTPUUYECKYIO MPOHULAEMOCTb.
MoHsATUE KOMMAEKCHON AWM3NEKTPUYECKO MPOHULLAEMOCTM

[N. 116, 117, 244]

LvanekTpnuyeckas NpPOHMLAEMOCTb 3aBUCUT OT 4acToThl,
Ha KOTOPOW MpPOM3BOAATCA M3MepeHus. Mpouecchl, NPOUCXO-
Asiuime B NepeMeHHOM 3/MeKTPMUYECKOM Moje, MOXHO 06bsc-
HWTb, €CNU BBECTW MOHATUE -KOMMJEKCHOW AU3NeKTpUYecKoli
NMPoOHULLAEMOCTH, NpeanoxeHHoe [feb6aem:

= {1

rge e*—komnnekcHas [fuanekTpuyeckad NPOHULAEMOCTb;
e'— feicTBUTENbHAA 4acTb (OTHOCUTENbHAaA [AUINeKTpuue-
CKaf NPOHWLLAEMOCTb); " — MHUMas yacTb 1=V —1).

MHuMaa vacTb e" XapakKTepusyeT MOrMOLLEeHNe 3Hepruu
B AU3NIEKTPUKe, BBEAEHHOM B 3nekTpuyeckoe none [/1. 77].
Mexpgy 8', e" u TaHreHcoM yrna noTepb CyLWecTBYeT cne-
Aylolwas 3aBUCUMOCTb:

Ha pwuc. 4 noka3ana 3aBUCUMOCTb €' K e" OT 4acTOThl.
LeiicTBuTenbHas 4acTb €' (akTUYECKM He M3MeHseTcs
BNAOTH O YacToT 10" Iy MakcumanbHasa BenvymHa fu-
3NEKTPMYECKON NpOHMLAaeMOCTU ' gocTuraetca npu co=0.
3T0 3HayeHMe e' Ha3blBAT KBA3UCTaTUUYeCKUM

C yBenMYeHMem YacToTbl AeNCTBUTENIbHAA 4YacTb €' co-

XpaHseTcs Ha YpOBHe BNAOTb [0 06nacty aHoMasbHOM
AU3NEKTPUYECKO fucnepcuun, B KOTOPO NOCTENeHHO YMEHb-
2—425 ' 17



WwaeTcs, onajas 40 MOCTOSIHHOTO 3HauyeHus (e'00). Kak crne-
AYeT U3 ypaBHeHWs MakcBenna, MexAay 3TOW BENMUMHON U

nokKasatenem npenomMmneHna cyuectByetr npoctasa 3aB.UCKU-
MOCTb

€00= «2. (14)

Teopua ob6bacHaeT (M'puBefeHHblE 3aBUCMMOCTU Cnefyto-

Wwum 06'pa'soM  INeKTPOHbI, aTOMbl, aTOMHble TpPynnbl, a

" 06NnacTh TakXe MOCTOfHHbIe JUNONN B KBa-

3ucTaTnyeckoin obnactu ycnesa-

0T cnefoBaTb 3a ME[NEHHO W3-

MeHalowmmMeas nonem. OfHako

C POCTOM 4acTOTbl KapTWUHa Me-

HAeTCHA; MNOCTOAHHbIE AWUMONU He

yCneBalT OTCNEXUBaTb M3MeHe-

HUS nons W OpuUeHTaLMOHHas

nonspusauns yxe He faeT npex-

W 14bl Hero BKfafga B MOMHYI NOAApU-

Puc. 4. 3aBMCMMOCTL peii- 3aumio. OTCIaBaHMG B OpueHTa-

CTBUTENLHON ' W MHumoii UMW AUNOJEN OTHOCUTENBHO OC-

uacTeii KOMMMEKCHOW Auanek- — LUAAALMIA NONS NOpPOXAaeT Tak

TPUUECKOA NPOHMLAEMOCTV € Ha3biBAEMYH aHOMaNlbHYl [Au-

OT HacToTbl. CNepcuio [M3NeKTPUMUYecKoii npo-

HuuaemocTun. CornacHo Teopun [ebasd gucnepcus xapakre-

pusyeTca BpeMeHeM penakcaumm T — 3aBUCUT OT BA3KOCTM
pacTeopa T u paguyca monekyn a [/1. 238]:

(15)

roe K —'noctosiHHas bonbymaHa: T — abconwTHasa Temne-
patypa.

CoBepweHHO NO .MHOMY BefdeT cebsd nokasaTtenb r".
B KBa3MCTaTMYECKON W BbICOKOYACTOTHON 06nacTsax crnekTpa
3HayeHMe r" npakTU4eckM OYeHb Mano. Tofibko B o6nactu
aHOMaNbHOW AUcnepcuMnM 3HayeHMe e" CTaHOBUTCHA CYLLEecT-
BEHHbIM, a MpPU KpuUTuyeckoi uacToTe LLk socTuraet Makcu-
MyMa.

Penakcaumsa — 3To MNpoLecc YyCTaHOB/IEHUA CTaTU4YeCKO-
ro paBHOBECKS, COOTBETCTBYHLWEro AaHHbIM BHELWHWM YyCno-
BMAM, .B YaCTHOCTM NPOLECC YNOPSALOYEH.US WA OPUEHTAaLM-
OHHOW nonsfipM3auMyM AUNOMbHLIX MOJSIEKY1 B CTaTUYECKOM
nose nocne ero OTkA4YeHWA. [OCTOAHHAA 'BpeMeHM (penak-
cauymm T=1/0)X. B TeyeHMe BPEMEHU T MNOCAe OTK/AOYEHUS
CTATMYeCcKOro mnonf OPMEeHTAUWOHHAA MnonApu3aums  YMeHb-
18

waetca B e pas. MNpn uvacTtoTe
BHELUHEro Mons, CyLWeCcTBEHHO
6onbliel, 4YemM penakcayuoH-
Hasi, OpMeHTaLMWOHHAas KOMMO-
HeHTa NonsipusaLnyM CTaHOBUT-
cA  npeHebpeXxumo  Manoi.
Bpemsa, Heobxogumoe Ansd no-
BOpOTa 06najarlwmnux uHepuu-
el Monekyn B HanpaBfeHWu
nons mnocne ero BKMOYEHUA,  puc 5 nuarpavma Kone—Kone
cocTaBnseT 0KO0/10 10-®—  p-nponunosoro  cnupta  mpu
10® c. CnepoBaTenibHO, ecnu —140°C.
Yyepes BeleCTBO NponyckaeTcs
CBEeT, T. €. 3MeKTPOMArHWTHble BONIHbI C YacTOTOW Bbile
10® 1/c, TO gunonbHble MONMEKYNbl He 06HApYXWBAKT OpPUEH-
TalUWOHHOW KOMMOHEHTbl Monspu3auum.
KomMnnekcHy AW3NeKTPUYeCKYd MNPOHWLAEeMOCTb Mpu-
HATO Bblpa)xaTb B BUJE CYMMbl

0 (16)

OTpennB [eWCTBUTENbHYIO UM MHUMYK COCTaBAslue
AVN3NEeKTPUYECKON npoHuuaemocTn, u3 (16) nonydyum cne-
gylouime ypaBHeHUS:

2l 17)

cor (18)

8
-

Mpu n“3yyeHUM CBOWCTB AM3NeKTpuKa no [ebato npume-
HAeTCS MeToJ, OCHOBaHHbLI Ha MNOCTPOEHWU Auarpammel
Kone-Kone [N1. 44, 49, 127].

M3 (17) n (18) MOXHO MOAYYMUTb YypaBHEHMe, KOTOpoOe

1. = (19)

KOTOpoe npefcTaBnsieT coboli ypaBHEHWE OKPYXHOCTU B
ocAx e' (abcumcca) m r* (opguHata). Ha puc. 5 noka-
3aHa upeanbHad pguarpamma Kone — Kone, nNOCTpPOeH-
Has ANs BewecTBa, TOYHO COOTBETCTBYIOWEro YypaBHEHUAM
(14) wn (15). LieHTp 3TOM OKPYXHOCTWM NEXMWUT Ha Ocwu
abcuynucc. B cnyvae OTKNOHeHWs OT ypaBHeHuin (14) wn (15)
Kpueaa e"=Le') npogomkaeTr ocTaBaTbCA LWAYOKPYX-
2% 19



WHOCTbIO, HO LEHMNp ee CMellaeTcs HuXe ocu abcuucc. Ans
BEWeCTB C BOAOPOAHbLIMU CBA3SMM HabGMO4aeTCsa MCKaxeHue
OKPY>XXHOCTHU.

AHan,u3 xapakTepa OTK/JOHEHMs oT upaeansHoro (o fe.

6al0) NOBEefEHMA MOXET WMCMO/b30BaTbLCA MNPU CTPYKTYPHBIX
nccnepgosaHuax [J1.127, 266].

4. iHTepnpeTauns ypaBHeHuii nonsapusaumm febas,
Knay3snyca—MocoTtn, OH3arepa

PesynbTupytowas (nonspusauns [uUaNeKTpuKa B KBasu-
CTaTMYecKOW 06nacT CKNajbiBaeTcss M3 OpUEHTALWOHHOW K

petopmaynO/HHOA cocTaBnsOWMUX U onpeaenseTca no gop-
myrne Nebas

5 (20)
[NecopmaLioHHas  OpueHTaLoHHas
nonspu3sauns nonspusauns

roe P—wmonbHas nonspusauma; M-—MOAeKynspHbili  Bec;
5 —"NA0THOCTL; K—"MOCTOfHHad BonbuMaHa; a—nonapusye-
mMocTb; N — uncno A'BOragpo; |X— MOCTOAHHbIA AUNONbHBbIN
MOMEHT; T—abcontoTHaa Tem'nepartypa.

CooTHOWweHMe (20) .npumeHseTcA ANA BblYUC/EHUS .MO-
napusauuy AWNONbHbIX MONEKYN B HEMONAPHBIX CUIbHO
pa3baBfeHHbIX pacTBOpax MNOASPHOW xupgkoctu [J1. 29, 51,
116, 117, 244, 297, 315].

MonAapn3yeMoCTb a XapaKTepu3yeT CTPOEHUEe MOJIeKy,
NnoKasbiBas, HacCKO/bKO /Ierko feopMUpYyeTca 3/eKTPOHHAA
060/104Ka.

B ynbTpatmnonetoBoin yactu cnektpa (061acTb BbICOKUX
4acToT AN AW3NEKTPUYECKOW NpOHMLAaeMoCcTu) [AUNonbHas
OpueHTauua .McyesaeT M OCTaeTcas TONbKO fedhopMaLMOHHadA
KOM”MOHEeHTa nongpusaynm.

3aBMCUMOCTBIMEXAY 3HAYEHUSMU MONIbHOW MONsfpU3aLmnm

M AN3NEKTPUYECKOW MNPOHULAEMOCTM BbIpaxaeTCcsa ypaBHe-
Huem Knaysumyca— MocoTTu

—1 M
¢ a, (21)

B npasoin yactu \dpasueHus [eb6as (20) nepsblil uneH
eripeAcTaBnseT fedopMaLMOHHY0 nonspusalmio Pen, cocTos-
WY M3 KOMMOHEHT 3MeKTPOHHOW ?e N aToMHol Pa nonapu-
3auuin. BTopolt uneH npefcTaBnfieT OPMEHTALMOHHYIO Mo-
20

pusanuio Po- Torga .BblpaKeHne ANsi MONMbHOW nonspusa-
UMM MOXeT GbiTb MpPefCTaBNEHO B B-uae

P=Pell + Pa=Pe+Pa-\-PO’ (22)

m MonbHaa nonfpusauuns, B cliyvyae 4MCTO fehopMaLUOH-
HO MonApu3auuu, YWCNEHHO paBHa MOMEKYNApHOW pe-
(hpakumm Km:T- e.

n*"-\ M

(23)
nr+ 2 5 A JE

[na cMnbHO NONAPHBLIX pacTBopuTenei BClefcTBUE B3au-
MOAeicTBMA MONAPHbIX (MONekyn ypaBHeHune Knaysuyca—
MocoTTn (21) HenpumeHUMO.

Monb3yack ypaBHeHuem OH3arepa

L M {e'—nr) {2¢' + 1) n24)
4nMii e (R + 22

Mp.M M3BECTHbIX 3HAYEeHUSX Mo0.KazaTens MPENOMAEHUs N W©
AUNONBHOFO MOMEHTa | MONEKYNl MOXHO BbIYNCAUTL AU-
3NEeKTPUUYECKYID MPOHWULAEMOCTb € TMONSPHOW XUAKOCTH.

FrNABA BTOPASA

METOAbl ANSNEKTPOMETPUN. N3SMEPUTENbHBIE
MPUBOPbI 1 U3MEPUTE/IbHBIE AYENKN

5. Knaccugmkaumnss mMetoaos

Cpegn 601bWOr0 Yncna .AU3NEKTPUYECKUX METOAOB U3-
MepeHuii Hanbonee 4acTo MCMONL3YIOTCA Cleaytouue.

1) anekTpocTaTuyeckue;

MeTO[, OCHOBbIBAIOLWMIACA Ha 3aKOHE TYY/OHa,
CTaTUYeCKnii MeTo U3MEPEHUS eMKOCTH;
2) MeTOfbl W3MepeHUs eMKOCTM Ha MNEepPeMeHHOM TOKE;
MOCTOBOIA;
pPe30HaHCHbI;
mNveToq GUeHNiA;
3) CBY-meToabl;
MeTOJ CTOSYEN BOJIHbI;
MeTof 06bEMHOro pe3oHaTopa.

Mpu [WM3NEKTP.MYECKUX U3MEPEHUSIX 4acToTa MOXET fe-
XaTb B AmanasoHe oT O fo L » He 3axBaTbiBaeT NUWb
Anana3oHa CBETOBbIX BOMIH. YKa3aHHbI 4acTOTHbI Anana-
30H CTONb LWWMPOK, 4YTO BbIGPaTb KaKOM-nn60 YyHMBEpcasnb
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Hbll MeTod, MPUTOAHbLIA AN W3MEepeHuit BO BCeX 06/1acTax
cneknpa, ue npeacTaBnseTca BO3MOXHbIM. [pu BbiGope Me-
ToAa B KaXAOM KOHKPETHOM c/iyyae pellarolimMm (hakTopom
aBndeTrca yactota. Ha puc. 6 npuBefeHbl MeTOAbl, WLIOMb-

100 1 10 101 ru
M3mepnTenbHble MOCTbI

CxeMbl c KosiebaTeNlbHbIM KOHTYPOM

KoakcunanbHble
NINHNN

O6beMHb/e pe3oHaTOopbl

o 107 1n ro3 wo 10 Ty

Puc. 6. MeToabl M3MepeHWit B Auanas3oHe 4acToT
oT Opo KO3 Iy,

3yeMble Haubosiee 4acTo B pasfIMYHbIX LMana3oHax 4acToT.
BaxHelwne n3 HUX OCHOBbLIBAOTCA Ha M3.MEPEHMM EMKOCTU
KOHeHCcaTopa, B KOTOPOM B KayecTBe AW3NEKTPUKA WUCMNOJb-
30BaHO MCCNefyemoe BELLECTBO.

a) dnektpoctaTtuyeckne meTonpl

MeTof, OCHOBbIBawWMinca Ha 3akoHe KynbHa [/1. 6, 59,
88]. 3TOT MeTOf 3aK/n4aeTcs B W3.MEPEHUU CUN B3aMMopel-
CTBUS B 3MeKTPOCTAaTU4YeCKOM Mofe. Ycunaue B3auMOAeENCT-
BUA P ABYX 3apAf0OB, HaxXo4AWMXCA B LM3/IEKTPUKe, B COOT-
BETCTBUM C 3aKOHOM KyfoHa HaxoguTcs Mo opmyne

3B A25)
7

roe 1 u Q2—s3apagbl; r—paccTtosHue MexAy 3apagamu.

Ha MCNoNb30BaHWM KYJOMOBCKMX CUN OCHOBbLIBAETCA TaK
HasbiBaeMbI «MeTof anauncoupa». [pu  U3IMEpeHUsX Mo
3TOMy MeToAy TeNno 3NNpWCONAHON (OPMbI, M3rOTOBNEHHOE
M3 XOpOLIO MPOBOAALLEr0 TOK MaTepuana, MNOMeLLaeTcs
MeXgy ABYMA 'MNacTMHaMu KOHAeHcaTopa B MCCeAyeMblit
AN3NEKTPUK |4 noBopaumsaeTca B HEM .nof AeNCTBMEM TONS,
C03/1aBAEMOr0 3apPAXKEHHbIM KOH/EHCATOPOM.

Mo 3HauyeHW0 yrna noBopoTa 3MAUMNCOMAA NPWU BKMKOYe-
HUM NONA M ONPefenaT AU3NEKTPUUECKYIO NPOHULAEMOCTb
MccnefyeMoro BellecTBa.
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CraTtuueckuii MeTO[ W3MepeHUa emkocTu [J1. 141, 244,
255]. MeToj4 OCHOBbLIBAeTCA Ha W3MEpPeHWW CTaTUYECKOoro 3a-
paga KoHAeHcaTopa. Wccnefyemyr eMKOCTb 3apsXawT fo
M3BECTHOr0 HanpsKeHWs W NOACOeAMHAIOT K H6annucrmyec-
KOMY ranbBaHoOMeTpy. llocnegHunin namepseT 3apsg KOHAeH-
catopa. EMKOCTb KOHAeHcaTopa OMnpefensetrcd KakK YacrT-
Hoe OT fleneHNd .M3MepeHHOro 3apaja Ha HayanbHOe Hanpd-
KeHVe Ha Hewm.

6) /i3MepeHMe eMKOCTW Ha NepemMeHHOM TOKe

MocToBoli meTog [J1. 1, 58, 89, 91, 147, 148, 178, 278, 281].
MocToBOii MeTOf4 fiBNgetTca knaccuyeckum M(etogom. M3me-
peHne no 3TOMYy MeTOoAy COCTOWT B TOM, 4YTO HEWU3BECTHYH
€MKOCTb B .MoOCTe (NepemMeHHOro ToKa CpaBHWBAKT C WU3BECT-
HOl eMKOCTbl. MeTog npume-

HUM TONbKO AN M3MEpPeHus
eMKoCTel ¢ HeboNbWMMM NOoTe-
pamu. TlorpewHocTn, cBA3aH-
Hble C 31eKTPOMPOBOAHOCTbLIO
AV3aneKTpuKa, 34ecb BecbMma
OoWyTUMbI. [ns noBblWeHUA
TOYHOCTU M3MepeHWi npubera-
0T K MCNO/Mb30BAHUIO KOMMEH-
CalMOHHbIX CXEM WAW K MOBbI-
WeHNO paboyeinl yacToTbl MK-
TaHWs MmocTa. 3TW Mepbl Cy-
WEeCTBEHHO YCMOXHAT Myp[o-
poXakwT W3MepuTesNibHble YCT-

< Puc. 7. MpuHunnuanbHasa cxema
pouctsa. -q”ﬂv AnanekTpuye- VN3MEPEHU C TMNPUMEHEHVEM MO-
CKUX U3MEPEeHUi, NPOBOAUMBIX cTa LUepuHra.
npyv peleHnun 3NeKTPOTEXHU- 5
YeCcKMX 3afay, uvalie BCEro WCMNONb3YHT BbICOKOYACTOTHbIN
MocT LllepuHra, cxema KOTOpOro nokasaHa Ha puc. 7. N3me-
puTenbHbIR KoHAeHcaTop Cb coaepXxawuii uccnegyemoe Be-
LLecTBO, M U3BeCTHas emMKocTb CVakpaHupytoTcd. [ns ypas-
HOBELEHHOr0 MOCTa CrpaBeAnMBbl CNeAylolme COOTHOLE-

HUA:

(26)

(27)
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CnepoBaTe/fibHO»

1%bx= (OHXCx— (01"aC2. '(28)

UyBCTBUTENbLHOCTL MOCTA (MO)KHO MNOBbICUTb, BKNKOYad B
AvnaroHanb C WHAWKATOPOM YycunuTenb. MOCTOBble METOAbI,
KakK npaBuno, NpuUMeHAKT B AMana3oHe 4YacToT Ne Bbllle

i~/ b / 'c, =m
[eHepaToOp

Puc. 8. MpuHUMNuanbHas cxemMa Pe3oHaHCHOT0 MeToAa W3MEepPeHWiA.

100—300 klu. Pacwuputb paboumit gmana3oH go 60 Mry
nossonsaeT T-o6pasHbiii mocT [J1. 45a, 75, 94, 119].

OCHOBO pagMoyacTOTHbIX MeTO40B WM3MepeHWUs eMKOCTU
ABNAETCA NMPUMeHeHWe KonebaTeNbHbIX KOHTYpPOB, peajinsye-
MbIX MNyTem COeAMHEHWUS KOH[LEeHCATapoB C KaTyWwkKamu WH-
MYKTMB'HOCTU. Pe30HaHCHas 4acToTa KONnebaTenbHbIX «OHTY-
poB 3aBUCUT OT eMKOCTW KOHfAeHcaTopa. Hambonee pacnpo-
CTPaHEeHHbIMW  PafinoyacTOTHbIMW  MeTOoAaMu  ABAAKTCA
pe30HaHCHbI MeTof i MeTOA OUEHWIA.

Pe3oHaHCHbIA meToa [/1. 28, 58, 83, 126, 202, 210, 277,
292, 303]. Wpea metopa wunntcTpupyetcs puc. 8. OguH u3
OBYX  KonebaTefbHbIX KOHTYpPOB C KOHAEHCaTOpOM
ABNACTCA U3MEPUTENbHBLIM, & APYroi C KoHjeHcaTopom Cr—
WHAMKATOPHbIM. V3mepuTenbHblii KoHgeHcaTop Cx npeacTas-
naeT cocyf, 3anosiHEeHHbIN uccnefyemMbiM AU3NEKTPUKOM.
O6pa3LoBblli BbICOKOYACTOTHbLIA KOHAEHCATOP MNEpPeMEHHO
eMmkocTM CT npejHasHayeH ANA HACTPOWKWM WM3MepUTeNbHO-
ro 'KoHtypa. B MCXOAHOM COCTOSAHMMW, KOrfga cocypg OMoOpoX-
HeH, YacToTa reHepatopa coBnajaeT C 4acTOTOW wu3mepwu-
TEIbHOT0 KOHTYypa W CTPeSOYHbIA MHANKATOP, MOAKIKOUYEHHbIN
K MHAMKaTopHomy ‘KOHTYypy, faeT MaKCuMalibHOe OTKJ/OHe-
Hue. Tlocne 3amonHeHUsd cocyfda BELWecTBOM C [AW3NEKTPU-
YeCKOW MpOHMLaeMOCTbl0O € €eMKOCTb KoHgeHcaTopa Cx
BO3pacTaeT N0 CPaBHEHWIO C WUCXOAHOW B e pa3. CoO6GCTBEH-
Has 4actoTa M3MepuUTeNbHOro KOHTypa BCNeACcTBME 3TOro
M3MEHSeTCA W pe30HAHC Ha 4YacToTe BbICOKOYACTOTHOrO re-
HepaTtopa uc4ye3aeT, 4TO QUKCUPYETCA MO WHAMKATOpY.
Cnegyrmowas onepawuuMs COCTOUT B HACTPOMKe CXeMbl Ha
pe3oHaHC, AN 4Yero yMeHbllaeTcd eMKOCTb KOHfAeHcaTopa

24

Ct- Mo u3meHeHU emKocTM CT onpefensitoT AWSNEKTpU-
YMKYH MpPOHULAEMOCTb UCCNEAYyEeMOro BeLLecTBa.

MeTog 6ueHuin (reTepoAuHHbIR MeTog) [/1. 16, 73, 93,
123, 262, 269, 334, 345]. MpuHuunuanbHas cxema, peanun-
3ylouias MeToj, nokasaHa Ha puc. 9. B cxeme MCNoONb3yloT-
cA ABa reHepatopa. YacTtoTa 0oAgHOro wu3 HuMX (reHepatopa
/) nocTosiHHa, gpyroin (reHepatop |Il) oTcTpauBaeTcs OT

Puc. 9. MpuHuunNnanbHaa cxema WU3MepeHWii MeTOAoM
B1eHnA.

| —reHepaTop /; 2—reHepatop //; 3 —cMecuTens;
4 — nHankaTop.

HayanbHOW YacTOTbl KOHAeHcaTopoM Cx, a KOH[EHCaTopoMm
Cu, cHoBa BOCCTaHaBNiMBaeTca na Hee. OTcueT Cx BegeTcs
Mo wkane KoHpgeHcatopa Cuw, [paBMAbLHOCTb HACTPOUKHU
eMKOCTbio CT KOHTPONMpYeTCs MO CUTHany 3BYKOBOW 4acTo-
Tbl, KOTOpas paBHa Pa3HOCTM YacToT ABYX TFeHepaTopos™.
Ons  dopMupoBaHWs W BbIfEeNEeHUS CUTrHana PasHOCTHOW
4acTOTbl MCMONb3YeTCs CMecUTeNb C AEeTeKTOPOM 6ueHuid Ha
BbIXxoAe. HacTpolika 3akaH4YMBaeTCs, Korga 4acToTa 3BYKO-
BOr0 CUIHana CTaHOBUTCSA PaBHOI HyNio.

B)CBY-meToAbI
[N, 27, 54, 110, 124, 125, 144, 271, 282]

MeToAbl CcTOAYeli BOMHbI. PaccMOTpPEHHbIe Bbille METOAb
N3MEpPeHU SBNAKOTCA OTHOCUTENIbHbIMU, NOCKONbKY TpebyloT
ANA «aNnbpoB'KH W3MEPUTENIbHbIX fYeeK MPUMEHEHUs aTa-
NIOHHbIX BewecTB. Ansd vactoT cBbiwe 100 MTIy paspaboTa-
Hbl METOAbl U3MepeHWs, KOTOpble MOXHO cyuTaTb abcontoT-
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HbIM/A 1. e. He TpebylOWMMM MONOMb30BAHHA 3TallOHHBIX
BeLlecTB. OTU MeTOoAbl 6a3UpylOTCs Ha NPUMEHEHWU COOTHO-
weHns Makcsenna (17)

1e= ir= (29)

roe Sb—AnumHa BOMHbI B BaKyyMe; X—A/MHa BOJIHbI B Mccle-
LYEMOM [N3NEKTPUKE.

Opype [/1. 60] npefnoXxun onpefenatb [U3NeKTpuUyec-
KYt0 MPOHWLAEMOCTb MOCPELCTBOM W3MEPEHUA ANUHbI 3/1€EK-
TPOMArHUTHOW CTOAYE BONMHLI |B ABYXMPOBOAHOW JINHUK
(nuHun  Nexepa). MeToanka npegycmatpumBaeT MOWUCK
MECTOMOJIOXXEHUSA y3/a BOJIHbI CHayana B BO3jyXxe, a 3aTeMm
B MCCNeAYyEMOM [AW3NeKTpuke. 3'mas ANUHY BOJIHbI, MOXHO
onpefennTb LUINEKTPUYECKYID MPOHULaeMoCcTb. Knaccuuec-
Knin metop Apyge 6bin pa3suT LLUMUATOM, MCNOMb30BaBLL. UM
COBPEMEHHYIO0 BbICOKOYACTOTHY TexH|/Ky.

Mpun gnnHax BoAH MmeHee 50 cm \(/>600 MIy) npume-
HeHWe ABYXNPOBOAHbLIX NWHWIA ne3adekTMBno, TakK .Kak Wu3-
3a BO3pacTaloLLero 3aTyxaHuWs W3Ny4yeHWs MOTrpewHoCcT un3-
MepeHuUil CTaHOBATCH CyLleCTBEHHbIMU. [apTMyT paspaboTan
CUCTEMY W3MepPeHWs C UCMNONb30BaHWEM KOAaKCWanbHOW Nu-
HAW, YyCTpaHAWLWY 3TOT HegocTtatok [/1.  110]. MeTtog
KoaKCuanbHOW NMHUM NpuMeHUn Takxe [y6ep [/1. 124].
C TOYKM 3pEHUA HAJEXHOCTU M3MEpeHMii ma OCHOBE 3TOro
MeTofa O0O0NoB'HOe TpeboBaHWe 3aK/tO4yaeTcs B TOM, 4YTOObI
B IMHUM YKNafblBanoCb NO KpaiHei mepe ABe ANWHbLI BON-
Hbl. Tak, Ha 4yactoTe 300 Mly (X=100 cm) KoakcuanbHas
NVHUA BO/MKHA MMeTb A/IMHY He MeHee 1 M.

MeTof 06beMHOro pe3oHaTtopa. Ha 4acTtoTax CBbllwe
6000 MIy (X<;5 cm) uenecoobpasHO 'MepexoauTb K
MCNONb30BaHNIO O06BEMHbLIX pPE30HATOPOB, MNOCKOAbKY WpK
CTONb KOPOTKMX BOA'MAX OTHOCWUTENbHAA MOrPewHoCTb W3-
MepeHnid Ha KOaKCManbHbIX MNHUAX 3HauYnTenbHa. Pe3oHaHc-
Haf 4acToTa 00bEeMHOro pesoHaTopa, TakK >Xe KakK W Kone-
6aTenbHOro KOHTYypa, 3aBMCUT OT AMINEKTPUYECKOW MPOHMU-
LLaeMoCTn cpefbl, HaxoAsLWenca B NonocTu. AnanekTpuyeckue
noTtepu MUCCNefyemMoro [AW3NEKTPUKA pacCcyuTbiBalOTCA nNO
3HaYeHWto 3aTyxaHus 06bHEMHOro pes3oHaTopa.

YnomaHyTtasa Bbllwe yactota 6000 MIU, ecTeCTBEHHO, He
ABNAETCA €AWHCTBEHHO BO3MOXHOW ANd paccMaTpuBaemoro
meTofa. OO6GBEMHbI pe3oHATOpP MpaKTUYecKu MNpuemMnaeMoro
pasmepa MOXeT OblTb peann3oBaH U Ha 60/ee [A/IMHHbIE
BO/IHbI, €CIM UCMNONb30BaTh KOAKCUanbHy nuHuio (puc. 10).
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X

Ona 6onee KOPOTKMX BOSIH NMPUMEHUMbl OObEMHbIE pe30oHa-
Topbl ¢ BONHOBOAOM (puc. W) [/1. 19].

OpfHa 4yacTb Takoro pesoHatopa 3anoJjiIHAeTCA uccrnegye-
MbIM OU3NEKTPUKOM. Pe30HAHCHbI pasMep MNOM0OCTU U3Me-
HAeTCA B 3aBUCMMOCTM OT XapaKTepUCTWUK MOMEL,EHHOro B
Hee AuaneKkTpuka (pasmepoB obpasua W ero LUanekTpuyec-
KO npoHuuaemocTun). W3mepuB pAAMHY [/ nonoctm ¢ fu-

O
6
a
Nl
x> / \
3 —n 1-
5 6
n _ o Puc. 11. W3mepeHue
[OU3NeKTPUYeCKol npo-
Puc. 10. N3mepeHue AU3INEKTpU- HULaemMocTn o6bem-
YecKOl MPOHWULLAEMOCTU  KOaKCu- 0 HbIM  pe30HaTopoM Ha
a1bHbIM 06BbEMHbIM PE30HATOPOM CaHTUMETPOBbLIX  BO-
Ha [AeuVMeTpOBbIX BOJIHAX. Hax.

1 — wuccnegyemoe  Belle-
CTBO: 2 — TMOpPLUEHb; 3 —
reHepatop; 4 — oOTCYeT-
HblA MexaHW3M; 5 —ranb-
BaHOMETP.

| —wuccnefyemoe BewecTBo; 2 —nop-
WeHb; 3 — MexaHW3M nepemeLleHns
nopwHs; 4-—netns  BO36GYXAEHUS;
6 — AnoaHbIli  AeTekTop; 6 — ranbBa-
HOMeTp; 7 —reHepatop.

3anekTpukom, MO n3BecTHbIM pasmepamM obpasua BbIYMCAAKT
AV3ANEKTPUYECKY MpoHuULaeMocTb. [uanekTpuueckue note-
py OonNpefenstoT MO CHMXXeHU Ao6poTHOCTM nonocTtu [J1.45,
56, 124, 125].

BHocuMbIA B monocTb o6pasel Lenecoob6pasHO BbIMON-
HATb B BM/AE TOHKOrO CTepXXeHbKa WM TOHKOCTEHHOW KBap-
LeBoil TpybKW, 3amo/HAEMOlM WUCCNefyeMON H>KUAKOCTbIO
[n. 27].

BBeAeHHbI B MOMOCTH pe3oHaTopa MaTepuan M3MeHseT
ero pes30HaHCHYK 4acToTy K 3aTyXxaHue. WM3mepeHue pac-
CTPOMNKM 4acTOTbl MO3BONAET ONPEAeNUTb LU3INEKTPUUYECKYHD
MPOHWNLAEMOCTb, @ KOHTpPOAb 3HAa4YeHMs BHOCUMMOrO 3aTyXxa-
HUA—AN3NeKTpuYeckme notepn. ANsS UMAMHAPUYECKOR no-
NOCTU, NPUMEHEHHOW BoprHucom [J1. 27], AmanekTpuyeckas
MPOHNLLAEMOCTb BblUMCASETCA N0 opmyne

1=0,538 (A Y 4 -. (30)

roe K—AnuHa BOMIHBI Ha 4acToTe pe3oHaHca; JIX—u3meHe-
HWe ANNHbI BOJIHbI, BbI3BAHHOE BHECEHWEM MUCCNeLYEeMOro
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BewecTBa; [E—BHYTPeHHUII paguyc MonocTu; —pagunyc
m|poobI.
[vanekTpnueckne noTepu onpegensitoTcad no Gopmyne

(31)

roe (I—satyxaHue B MOAOCTM C AU3NEKTPUKOM; ii'—3aTyxa-
HWe NycTOoli .NoNoCTH.

B gnanas3oHe BOMH C AJIMHOW MeHblue 1CM MCNOMb3YHOT-
cA onTuyeckne wMetogbl. Tak, Pamnonna, Munnep un Cmut
[N. 271] v Bayran [Jl. 325, 326] npoBenu An3aneKkTpuyeckue
N3MEPEHNA WHTEPPPEHUMOHHbBIM MeTOogoM. B nepsom cny-
yae W3MepeHns BeNucb Ha BosHe 3,1 MM, BO BTOPOM — Ha
BOMIHE 4,3 MM.

6. BeHrepckve AMANeKTPOMETPUYECKME NPUGOPDI

YHuBepcanbHblii gnanekTpomeTp' Tuna OH 301 Cabo—
6. Haga (puc. 12)
(Papgenbkuu)
TexHu4yeckue XapaKTepucTunka

[nanazoH u3mepeHuiA emkocTu, nd 1—100%(2 o/0o+0.6 nd)

Be3 u3MepeHus notepb 1—200
MeToA0M OTK/I0HEeHUSA 0,02—30
[lnanasoH u3MepeHWn AM3NeKTPUYECKOW npo-
HULAEMOCTU € .o . 1—100
[nanasoH nsmepeHuii npoBogumocTn, MKCum 1u-50+(5 % +0,5 MKCum);
KOMMEHCALUMOHHBIM METOLOM ...ovenvieicnieinnenn 10~500+(5 % +5,0 MKCwum)

[vanazoHbl  M3MepeHUli  AWN3NEKTPUYECKUX
notepb, 1041:25........ccccvvenene. 5—250; 50—2500
N3mepuTtensHasa yvactota, MT L. 3+57%

B yHuBepcanbHOM pguanektpometpe [J/1. 184, 191, 308,
309, 310] wucnonb3oBaH pPe30HAHCHbI MeTof W3MepeHUIA.
CTpyKTypHaa cxema .npubopa nokaszaHa Ha puc. 13. [eHe-
paTop 2 BbIMOJIHEH Ha 3MEeKTPOHHbLIX NlaMnax W nuTaeTcs OT
CTabunM3nMpoBaHHOro BbiNpaMuTena 1. AMnauTyga kKoneba-
HWIA reHepaTopa KOHTponupyeTcs npubopom 4. K reHepato-
py NOAKNHYEH BCMOMOTaTeNbHblA KOHTYP 5, MCNONb3yeMblid
AN NOACTPOWKM aMnauTyfabl KonebaHwii. opcTpoiika fo-
cCTUraeTca BCNefCTBME WM3MeHeHWs (a3oBOro cABuWra BCMO-
MOraTeNbHOro KOHTypa. ocnefHuini cofepXWT HOACTPOeY-

' Mogndukauma npubopa, npeAaHasHavyaemas AN U3MEPEHUs [Aun-
3N1eKTPUYECKOA MPOHMLAEMOCTN W AM3NEKTPUYECKMX MOTepb, HaxoauTcs
B cTagum ycoseplueHcTBoBaHUs (CEBUKW un «®Pesapown duHom Mexa-
HUKan Bannanat»),
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Hbli KOHJEHCATOp CO WKanoW, KannbpoBaHHOW B MWKPOCK-
MeHcax. [lpW M3MeHeHMW eMKOCTM K BCMNOMOraTefbHOMY
KOHTYpPY NoOAKM4YaeTcs MNOACTPOEYHbIA KOHAeHcaTop 5,
0TKanmbpoBaHHbLIN B nuKodapagax. IOTOT KOHAeHcaTop M
n3MepuTenbHas s4yeilka 7 COefMHEHbl B napanfensb.

Puc. 12, YHuBepcanbHblii guanektpometrp Cabo —
Bb. Haas.

B pexume usMepeHus emkocTu Cx nepeknwyaTtens 6
ycTaHaBnmBaetTca B nosioxeHue C. [lpu 3atom un3Mepsemas
eMKOCTb COEJJMHSAEeTCA CO BCNOMOraTefnbHbIM KonebaTenbHbIM
KOHTYpOM, MPUBOAA K €ro paccTpoiike H M3MEHEHU aMnaun-

3
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rydb! Kone6aHuii reHepatopa, GUKCMpPyemMOMYy NO UHAMKATO-
py. OTKNOHEHWe CTPenKU WHAWKATO'pHOro npubopa iMponop-
LWOHANbHO W3MEHEHWID WM3MepseMoi emKkocTu. lMpu ncnonb-
30BanmMu KOMMNEHCaLMOHHOI0O MeToAa W3MepeHUs OTKIOHEHUS
CTPEeNiKN, BbI3BaHHbIE UW3'MeHeHWeM emkoctn C?, MOXHO
CBECTW K Hynto. OTcYyeT 3HayeHMs emKocTum Cx B nukoapa-
fax cHumalroT no wkane C.

Puc. 14. TlonoxeHue
paboyeli Toukn M ans
KOH[leHCAaTOpOB C pas-
NYHBIMW MOTEPAMW  Ha
amMnanTygHon (a) m
thasoBoil (6) XxapakTe-
pUCTUKaX.

Mpu n3mMepeHMM OMMYeCKOW cocTasnatolwel (nepekntoya-
Tenb B nonoxeHmn 10 wmam 100) u3smepuTenbHas Aveika
BMecTe C napafifieNbHO BK/AKOYEHHbIM MNOACTPOEYHbIM KOH-
JeHcaTopoM 5 HenocpeACTBEHHO COeAWHSETCA C reHeparo-
pom.

MoTepu, BHOCUMbIE W3MEPUTENbHOW AYENKOW, yMeHblIa-
T amnautygy konebaHus reHepaTopa. BenumumHa noTepb
(hukcmpyeTca no nokasaHusm npubopa M nmb6o npu u3sme-
PeHUN KOM'MencauuoHHbLIM MeTOAOM MO LWKane KOHAEHCAaTo-
pa 3, KanM6pPOBaHHOW B MUKPOCHMMEHCAX.

YHuBepcaNbHbIl AnM3NeKTpoMeTp paboTaeT No MpuHUMNY
MoaynauMmM dasbl TOKa napannesbHOro KosebaTefibHOro
KOHTypa u noaTomy o6nagaet pgagoM MpeumyllecTs Mo
CPaBHEHUIO C APYTrMMWU pe30oHaHCHbIMKM npubopamu, paboTa-
OWUMW N0 MPUHLUNY MOAYNALUU aMNAUTYAbI:

1) meXpAy OTKNOHeHWeM CTpesiku npubopa W 3HaYeHUeM
EMKOCTW MMeeTcs OfHO3HayHas 3aBUCUMOCTb, B TO BpeMmA
KakK B aMMAUTYAHbIX Npu6opax OAHOMY OTK/IOHEHWUID COOT-
BETCTBYIOT [Ba 3HAYeHWA EMKOCTHU;

2) (ha30BYI XapaKTepUCTUKY W3MepAT HYNeBbIM MeTO-
[OM B TOYKe nepermba xapakTepUCTUKMU, rhe KpyTu3Ha Mak-
cuManbHa, 4YTo obecneymBaeT 60/bLWYK  TOYHOCTb U3Mepe-
HWIA, HEXenu npuM WUCMOoNb3yeMOM O0ObIYHO MeToAe moucka
MaKCMMyMa Ha aMMAWTYLHOW XapaKTepucTuke, MOCKOMbKY
B NocfefHeM cnydyae HamMmeHblas KpyTu3Ha paboueil Kpu-
BOW HaxoguTCA Ha 4yacToTe pe3oHaHca (puc. 14);
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3) MeTOZ faeT BO3MOXHOCTb M3MepsTb MOTepu Mo pac-

CTpoiike Kone6aTenbHOro KOHTypa, MNpuUyeM B npefenax
N3MEepPeHNs W3MeHeHWe MoTepb BELECTBA HE BbI3bIBAeT MO-
FPeWHOCTU NPU WU3MEPEHUU AUINEKTPUYECKON MPOHMLAEMO-
CTW.

MepeHOCHOI TPaH3UCTOPHbLIA AnanekTpomeTp MyHropa —

b. Hapga — Cab6o (puc. 15) [/1. 195a, 268] (npegnpuatue
«Pépapown duHoM MexaHukanm Bannanat»).

TexHUYecKne xapakwepncTuuw

[nanasoH un3MepeHWit AWU3NIEKTPUYECKOM MPOHNULLAEMOCTU € 1—90
[vana3oH u3.MepeHUlii eMKOCTU, M D ...occoiiiieenereiieneneenns 1— KO
TOYHOCTb W3MEPEHUA EMKOCTU .ovceieciieecieieie e ieee e ieeeisinneas +2 %40,5 nd
[vanasoH n3MepsieMbIX W3MeHeHW eMKOCTW MeToAoM OT-

KNOHEHUI, TTD (oot 0,02—30
[vanasoH v3MepeHWii CONpPOTMBAEHUS NoTepb, KOM . . . OT 2 po oo
M3mepuTtenbHaa yactota, M I L i e . n
VICTOUHUK TIATAHUS .ot 2 MJIOCKUX aK-

KyMynsitopa,
4,5 B Kaxablii

Puc. 15. MNMepeHOCHOl TPaH3UCTOPHbIA 4U3NEKTPOMETP
MyHropa — B. Hapga— Cabo ¢ uv3MepuTenbHOM
AYENKON.



O6nactn NpumMeHeHUs:

1) nccnepfoBaHWe BewecTB; NPOBepKa YMCTOTbI MOPOLUKOB,
XWAKOCTEW, MNNacTWH, BOMOKHUCTbIX MaTepuanos, MpoBepka
ULEHTUYHOCTU BELeCTB, CTPYKTYPHble UCC/EfOBaHus;

2) KOHTpPONAb XMMWYECKUX MPOLECCOB: AUCTUANALUM,
3KCTpakuun, BbICYWIMBAHWUA, CeguMeHTauum, copbuun un ap.;

3) KOHTPO/Ib XUMUYECKUX peakLmnii: aTepumnkaLmm, oKuc-
neHns, nonumepmsaunun, KOHAEHcauuu, rmaponusa u ap.

Ocuynnnometpuyeckunii snaromep lMyHropa — b, Haga — Cab6o
(npubop [Ns M3MepeHWs BRaXHoOCTM 3epHa) (puc. 16)

[N. 195a, 268] (npegnpusatue «®épapown PuHOM MexaHu-
Kan Bannanat»)

Puc. 16. Ocuwnnometpuyeckuin Bnaromep [lyHro-
pa— Bb. Hapa — Ca6o.

TexHUYecKne xapakTepucTuk

[uanasoH M3MepeHWiAi OTHOCUTENbHONM BNaKHOCTW 3epHa, % 0—30
TOUYHOCTb M3MEPEHUIA BAAKHOCTU, 90 ..oevevreeiersiericienias T1.0
[OTPEBNEHNE TOKA, MA ..o e L. Okono 2
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NamepuTenbHas YdCToTa, M T L %

[ABAPUTBI, M M cvieiicieiieiereietee st ese st sa s sesseneseas 220X155X105

IMACCA, KI it Okono 2.5
VICTOUHUK TMIUTAHMA .o 2 NAOCKUX ane-

MeHTa, 4,5 B
KavKabli

O6nacT NPUMEHEHMNA; 3KCNpecc-u3Mepennc BAAXHOCTU
3epHONPOAYKTOB (MWeEHULUbl, AYMEHs, pPXW, O0BCa, puca),
MaC/MUYHbIX CEMSAH, Npu YOOpPKe M XpPaHEHUM ypoxad, Ha
CeNIbCKOX03AWCTBEHHbIX MNPeanpuATUAX MO0 MPOU3BOACTBY,
3aKyrnKe, XpaHeHuto n nepepaboTke 3epHa. Mocne npeaBapu-
TeNbHOW KanubpoBKM npubop nNpurogeH Ans  6bICTPOro
onpejeneHns BAaXHOCTW 3epPHUCTbIX WAW TFPaHY/IMPOBaHHbIX
matepuanoB. Mpubop cHabXaeTcsi CMEHHbIMWU KanubGpOBaH-
HbIMW LWIKanamMmn-guckamu, 4To gaeT BO3MOXHOCTb LUIMPOKO
MCNONb30BaTb €ro B Cliyvyae AM3NEKTPOMETPUYECKOro ornpe-
LeNeHNs BNAaXHOCTW KOMMEHCALMOHHbIM MeTOA0M.

MPOMBbILINEHHbIA TPaH3UCTOPHLIA npubop TyHropa —
b. Haga — Ca6o gnsa onpegeneHus emkoctn (puc. 17)

[/1. 195a, 268] (npegnpuatne «dépapown duHOM MexaHu-
kan Bannanat»)

TexHUYecKne xapakTepucTUKun

[vanasoH n3vepeHWiA AWM3NEKTPUYECKON MPOHMLAEMOCTN € . . 1—100
[vanasoH M3MepeHUA eMKOCTU, M D .....cciviirniieseeeees 0—100

[vanasoH un3MepsieMbIX W3MeHeHU i eMKOCTW METOfOM OTKJ/I0-
HeHui, N @

.................... 0,02—30,0
BocnpounssogumocTtb, B/0 +2
N3meputenbHaa 4actoTa, M I L . e ... H+5 %
VICTOUHUK MUTAHUNSA i L AKKYMynsaTop
Ha 9 B

MpumeHsieTca MpuMbOp ANA KOHTPONA XUMUYECKUX peak-
LUWiA 1 peakuuin BO B3pbIBOOMACHbIX Liexax. B npubope npe”
LYCMOTpeHa BO3MOXHOCTb MPOBEPKM TOYHOCTU B ABYX TOYKAX
pa6oyero auanasoHa («Hyns» M MakCMManbHOrO 3Ha4YeHus
€MKOCTU) U TNOACTPOWKM «HYns» B npouecce pa6oThbl.
N3meHeHne cocTaBa BellecTBa (M3MeHEHWe AM3NeKTpUYec-
KO/ MpOHMLAaeMoCcTu), HaxoAsleroca B MNOAKIHOYaEMOl
K npubopy M3MepuTesbHOW fiuelike, onpeaensercs MeTOAOM
OTKNOHeHuii. K npubopy MOryT mnoOAKAKYaTbCA pPerucTpu-
pylolwee v perynupyrollee ycTpohcTBa.
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Puc. 17. 3aBopckoin puanektpomeTp [lyHro-
pa— b. Hapgs — Ca6o ¢ u3mepuTe/bHOM
AYEVKOW.

MocT Tuna TP-9701 gns n3MepeHUs AN3INEKTPUYECKOW
NPOHMLLAEMOCTN W AUINEKTPUYECKUX noTtepb (puc. 18)
(npegnpuaTtne «TaBKésnewn Krc»)

TexHuUYeckue XapakTepucTUuku

AnanazoH N3MEPEHUSA EMKOCTM ..o 10 nd—1 mkP
[OnanasoH U3MEPEHUS MOTEPD .couevrreererearrirrereas ...(14-1000)-10**
MNpepen unsmepeHns notepb Ha yvactote 50 Iy 2500-10~*
[ONanasoH PaboUMX UYACTOT .cevereeireereeinierenesesresesesisiesesnenennns 50 Mu—300 Ky,

OcHoBy npubopa cocraBffieT MOCT MEPEMEHHOro TOKa,
BbINONHEHHbIA No cxeme LepuHra. Bbixof MocTa — acMMMeT-
PWYHBbIA. Ha HM3KUX YacToTaX MNUTalLWero HanpsXeHus
npumeHaTca 'HaywHuku. lMpu yacToTax Bbille 3BYKOBbIX
ONA NOBbIWEHUA TOYHOCTW WM3MepeHWi [OMKEeH WUCNO0Mb30-
BaTbCA YCUNUTENb.

O6nacTb MNPUMEHEHUS:  W3MEpeHue  AUINEKTPUYECKOW
NPOHWNLAEMOCTN W AWN3NEKTPUYECKUX MOTepb W30MALUOHHBIX
mMaTepnanos; WUCCNefoBaHWe W30MSALUMOHHBIX CBOWCTB Macen,
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Puc. 18. Mpu6op (/) ANA W3MEpPeHUs ANINEKTPU-

YeCKOW MPOHMLIaeMOCTM U AU3NEKTPUYECKUX MNO-

Tepb Tuna TK9701 c reHepaTopom {2) u cenek-
TUBHbLIM BOSIbTMETPOM  (3).

Ncnonb3yemMmblXx B CU/IBHOTOYHOM O60py,ﬂ'OBaHVIVI, a TaKXe
pasnanyHbIX UN30ONALUOHHBLIX MaTtepunanos, Ncnonb3yemMbiX
B TEXHUKE CBA3U.

Bnaromep TpaHcrurpo tuna OB 303 (POK-OYEM)

TexHNn4Yeckne xapakTepucTuKn

[ranasoH M3MepeHnst OTHOCWUTE/IbHOW BN@XHOCTU, °/o 8—27 (pasbu-
BaeTCA Ha f[Ba
noAAManasoHa)

[NanasoHbl VMBMEPEHUIA  .coovecveriiiieiee e s Mo pogy npoayk-

Ta (Tabn. 2)

Pabouast TeMMepaTypa, “C . 10—35

Macca, K I s Okono 4

[abaputbl, M M 260X220X140

Tabnuuya 2

[AnanasoH ToyHocTb  TemnepaTypHas

n3mepeHns n3mepeHunsa MorpewHoCTb,

npoaykKT BNXHOCTM  BNAXHOCTU, % BNAKHOCTU
npu 20°C, % % Ha 1°C

MWweHnLa . . . e 8—22 4-0,5 + 0,1

Poxb . oo 10—23 +0,5 +0,1

HAumeHb . . . . . 13—22 +0.5 +0,05

Mopox . 10-21 +0,5 +0.1

MofconHyx 12-20 +0,5 +0,1

KYKYPY3a oo 8.0—27 + 1.0 +0.1

3*
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Mpn6op npumeHsieTCs ANS W3MEPEHWSs  OTHOCUTE/bHOI
BNaXHOCTWU 3ep'HONPOAYKTOB, BbINO/IHEH CO BCTPOEHHbLIMYU
GaTapessMy NUTaHWsA, HO fonyckaeT paboTy OT ceTW, CXema
TpaH3ucTopHas. Wcnonb3yetcs npu y6opKe U XpaHeHuwu
ypoxas. MoXeT MCN0Nb30BaTbCA AN ONpPefeNleHns BNaXHO-
CTW 3€pHONPOAYKTOB, MpefHa3HauYeHHbIX AN pasmona.

Bnaromep [wurponpecc Ttuna K8-201A (M~K~M-PPV)

[uanaszoH M3MepeHWi BRaKHOCTU  (4N1si NUTei-

HOTO MECKA), 0/0.ciiiieiirireririsieesesiersesseesenensens 0—8
TOYHOCTb  UM3MepeHWUl i BMaXKHOCTU B Ananaso-
He, %

06 e e +0.3
B8 e +0.5
BHYTPEHHWUI UCTOUHUK MUTAHUS ..o 10 WEeNOYHbIX aKKyMyssATo-

poB Ob-0.45
HomuHanbHoe HanpshKeHUe MUTAHUS ... CT1abunmsnpoBaHHoe,

nocTosiHHoe, 6,5 B
Pabouas TemnepaTypa, ® C .....ccvvvvvvinnnns +10-b+40

LononHNUTe IbHbIE MPUHAANEXHOCTH YCTPOICTBO  ANA  3apsifKu

aKKyMyNsiTOpoB

M3mepeHUs Npon3BOASATCS MOCTOBbIM MeTOLOM Ha BbiCO-
KOW uvacToTe.

EMKOCTb NMOCKOr0O M3MEpUTENbHOr0 KOHAeHcaTopa C pac-
CeAHHbIM MONeM 3aBWCUT OT CBOWCTB UCCNefyemMoro mate-
puana. W3mepeHue BNaXHOCTM MPOU3BOAUTCA  MeTOLOM
OTKNOHEHWA. TMpubop MMeeT  KOPPEKTUPYIOLWMUIA  KOHTYp,
KOTOpbIA aBTOMATUYECKN KOMMEHCUPYET U3MEHEHUA LU3NeK-
TPUYECKUX NOTEpb, YX04 TemnepaTypbl M3MepseMoro mare-
prana u oKpyXalle cpefbl, a TakXe W3MEHEHWe ycunus
o6xaTtmnsa obpasya. KoHcTpykuma obecneymBaeT cTabunusa-
UM CXXMMaloLWero AaBfieHUs MpU BbIMOAHEHUN W3MePEHWIA.

O6nacTb NpUMeHeHUs: OGbICTPOe onpedeneHUe BAAXHO-
CTW 3epPHUCTbLIX MaTepuanoB W MPeXxie BCEro NUTelHbIX hop-
MOBOYHbIX MECKOB; MOXEeT MPUMEHATbLCA NpW MUCCNef0BaHWK
3ePHUCTBIX MaTepuanos u nonyhabpukatos npu npous-
BOACTBE MarHe3uTa, OFHeYyMOpHbIX MaTepuanos, CTekna,
KepamMMKN W CTPOUTENbHbIX MaTepuanos, LWANMDOBaNbHbIX
KPYroB, NeKapCTBEHHbIX CPeACTB, CUHTETUYECKUX MaTepua-
nos.
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MpeyunsnoHHbIi gnanekTpomeTp Tuna OH-303 [/1.303]

(Papgenbkuuy)
TexHUYyeckmne xapakTepucTUKu
[NanazoHbl UBMEPEHUI € .....cccecuiuieeicirerineieeeneeee e eseeenas 1—10; 10— 100
N3mepuTenbHasA YacToTa, ML .o 2—4
TOYHOCTb M3MepeHUA *, <>/o... +0-*
[nanasoH M3MEPEHUI [L«/™ ..o O—10%“*

MpuHUMN fAeiAcTBMA npubopa OCHOBAH Ha TOM, 4YTO W3-
MepUTeNbHbIA KOHAEHCATOp BK/KOYEH B KoNnebaTenbHbI KOH-
TYp W 3ajaeT BbIXOAHYH 4acTOoTy reHepaTopa. YacToTHO-
MOAYNMUPOBAHHbLIA curHan no Kabenwo AanHoin p[o 15 m
nocTynaeT Cc reHepatopa B npu6op, rAe CcpaBHUBaeTCH
C OMOPHON 4acTOTOl BHYTPEHHEro WAM [LOMOAHWUTENbHOrO
BHELUHEro reHeparopa, COofepXXalero 3Tal0HHbI KOH[eHca-
Top. PasHoCTHas yactoTa uUKcupyeTcsa 4acTOTOMEPOM Tuna
Jenpesa.

Mpouefypa M3MepeHUii e CBOAUTCA K HACTPOIKe CXeMbl Ha
HYNeBYH PasHOCTHYK 4acToTy, OTCYeT e MPOW3BOAUTCA NO
WKane reHepatopa, Hebonbwme n3MeHeHUs Ae DUKCUPYHOT-
ca MO UHAMKATOPHOMY npubopy.

7. 3apybexkHble AM3NeKTpoOMeTpuyeckKne nNpuéops
[N. 19, 58, 244]

OvnanekTpuyeckne npubopbl BbINYCKalOTCA  MHOFUMMU
3apyb6exHbiMu upmamu, Hanpumep Poge LUBapu, OxeHe-
pan Pagno Komn. \YTW* n gp. Hwuxe npuBogaTcs xapak-
TEPUCTUKN TONbKO Hambosiee PacnpoOCTPaHEHHbIX W3 HUX.

OvanektTpomeTp Tuna 60 OK (KiocTtHep, IAP)

TexHMYecKne XxapakTepucT KK

[vanazoH V3MepPeHUA EMKOCTU, M@ ...ocooiviiiiiiieiiieiiseee e 0—150

[nanasoH v3vepeHWid AvaneKTpuyeckol npoHuuaemoct e . . . 1—82
N3mepuTtenbHaa 4yactoTta, My .
TOYHOCTb UBMEPEHUIA €, ® /0 ..ciuiuiieiiiniieieeieieeieie et

On3aneKTpoMeTp BbINO/IHEH Ha OCHOBE /1aMNOBOr0 reHe-
paTopa C KBapLeBbiM pPe30HaToOpoOM B CeTO4YHOl uenu. YacTo-
Ta reHepauun 7 MIu. Yactota aHo4HOro KosebatesnibHOro
KOHTypa SiBNdetca (YHKUWEA eMKOCTEeA W3MepuUTenbHOM
Avelikn CX U 3TaNIOHHOT0 KoHpAeHcaTopa (rpy6oil moAacTpoi-
kn) Cu (puc. 19).
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Mpu coBnafeHUU COBCTBEHHON 4acToTbl Kone6aTenbHOro
KOHTypa C 4aCTOTOW KBapLEeBOro pe3oHaTopa aMnauTyda
KonebaHWil reHepatopa 2 MaKCMManbHa, uTo (MKcuUpyeTcs
MHAMKATOPOM / TUMa «Maruyeckuit rnas» wWam Jpyrum npu-
6opoM, M3MepeHuWs NpPoOBOAATCS chefylolmuM o6pasom:
M3MeHeHUeM emMKOCTH A06MBAIOTCS YCTPAaHEHUs paccTpoii-

Puc. 19. MpuHuMnuanbHasa cxema AuanektTpomeTrpa Tuna 600K.

51 — BbIK/lOYaTeNb  KOHAEHCATOpa HAcTpoWKM «Hyns>; 5a— nepekntyartesb
[nanasoHoB rpy6oii HacTpoiku; 53 — nepeknoyatesb AManasoHOB TOYHON Ha-
CTPOVAKN.

KN aHOAHOro KonebaTenbHOro KOHTypa, BHECEHHOW KOH[EH-
catopom Gt OTcuyeT 3HayeHUn emkocTM Cx NPOU3BOAMTCS
Nno LWKajie 3TaNoOHHOro KoHgeHcatopa CA.

OunanektpomeTp NP Tuna OKO05 [/1. 224, 294] PPIN)

TexHUuecKne XapakTepucTUuku
[nanasoH M3MepeHWUin AWM3NeKTPUYECKO MNpoHU-

LLAEMOCTHU € oottt 1—90 (3aBuCUT OT
VN3MEPUTENIbHON SYEKN)
[nanasoH M3MEPEHUIA e blO”*-3-10""
TOYHOCTb W3MepeHWiA:
e, «/o Bbiwe +1

... TL:(2-;-n) % (B 3aBUCK-
MOCTU OT W3MepUTeNIbHOM
4acToTbl U 0T 1Y)

N3mepuTenbHasa 4vactoTa, KT L i, 40—100

Mpnbop ABNfeTCA  MPELUU3NOHHBIM N3MepUTENbHbIM
mMocToM (Moaudukauma mocTta LepuHra), nutalowmumcs ot
reHepaTopa; Cxema COAEPXWT 3/EKTPOHHbI YCUAUTENbHbIN
Kackafg. MHAanKauus OCYLWecTBASAETCA Ha 3KpaHe 3/1IeKTPOH-
HO-Ny4YeBOW Tpy6KMU.
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Ounnonbmetp TMna OM 0,1 (\YT\Y, ®PI)
TexHn4yeckune XapakKTepucTukun

[nanasoH M3MepeHWin VaNeKTPUYeCcKon MpoHU-
LLAEMOCTIU € .ottt 1.8 100 (saBucuT OT
N3MEPUTENIbHOW SIUENKN)
M3meputenbHaa 4yactoTta, MIu:
ONA KULKOCTEM vt >°

4NA ras3oB y 1n-«
Mopor YyBCTBUTENbLHOCTU»... «

. Ao
UyBCTBUTENBHOCTb M3MEPEHUIAT ..o 2-10-* (pns >XMAKOCTeN)

>Tlopor  4yBCTBUTETb-IOrTU—HaNMEHbLLIEE  OTAOCUTENILHOT  U3MEHEeHHe €.MKOCTN
nC/Cmakc’ dmkecmpyemoe 1 avkaTopom npubopa.

“ YyBCTBUTENbHOCTb U3MEPEHUA—HAVMEHbLLIEE WM3MEPUMOE U TOYHO BOCMPOW3BOAMMOE
M3MeHeHe eMKOCTW, COOTBETCTBYKXLEe ) AeNeHWI0 LiKanbl WHAMKATOPHOrO Mpu3opa; W3-
MepseTCs B OTHOCUTENbHbIX efMHULAaX

Mpubop aBngeTcs NPeUU3NOHHbIM, MOCTPOEH MO CXEMe
6uveHnii. CuUrHan BbICOKOYACTOTHOrO TreHepaTopa MOBbILIEH-
HOW cTabunbHOCTM nocTynaeT Ha CMecuUTeNb, pasHOCTHas
yacToTa MOC/e YCUNEeHUs BbLIBOAMTCA Ha 9KpaH ocuuiniorpa-
tha, 4To MNo3BonsAeT HabnwaaTb UHPPaHU3KME 4YacToTbl Gue-
HUiA (1 T 1 HUXe).

OnanekTpomeTp Tvna OKO3 [/1. .118, 196, 219] (\YT\V/,

®PIN)
TexHnYeckne xapakTepucTuKn
[vana3oH n3vepeHWUli OU3NEKTPUYECKOA npoHuuaemocT e, . . 1,8 100
N3mepuTenbHass 4acToTa, M I L i i~
[10POr YYBCTBUTENTBHOCTU .ottt 5-10%*
UyBCTBUTENIBHOCTD MBMEPEHUM oot 110 *

MpuHuMn peicTeus npubopa pe3oHaHCHbIR. WHAanumpo-
BaHWe Pe30HAHCHOW 4acTOThbl CBETALLMMCSH pPe30HaToOpoOM W3
KBapua ob6ecrneuynBaeT BbICOKYI TOYHOCTb PerynupoBku W
HacTpoiku’. ABTOMaTuyeckas crabunmsauma TemnepaTypsbl
obecneymnBaer  OINTeNbHOE coxpaHeHuWe  KannbpoBKWU.
B komnnekte ¢ npucTtaBkoin Tuna OYO3 npubop MOXeT
MCNonb30BaThCA ANA WM3MEPEHUS [AUINEKTPUUYECKUX MOTepb.

"Kagu Y. lNbe3oanektpnyectso, M., MN3g-B0 uHocTp. nnT, 1949
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MyneTu-guanekrpometp tuna OKO06 [J1. 292, 294]
(Ww, ®Pr)
TexHuU4YecKne xapakKTepucTUKu
ﬂ,manasoH |/|3mepeHvu7| ,CI,I/ISI'IeKTpVI'-IECKOﬁ NpoHn-

LLAEMOCTU .o e B 3aBucumoctn ot
VN3MEPUTENbHON  SIUEliKN
N3MepUTENIbHAA HACTOTA . cccoeiiieiririeiiieee s Ot 100 kl'y go 12 Mry,
[nana3oH W3MepeHWin [U3NEKTPUYECKUX NOTepb
......................................................................... Ot HO-"! pgo |
[Mopor 4yBCTBUTENILHOCTYU . o 10“®
YyBCTBUTENbHOCTb M3MEPEHUIA fo HO"4
TOYHOCTL  M3MEPEHUN  AWANEKTPUYECKUX  MO-
TEPD, 0 i s +2—5 B 3aBMCMMOCTM
oT 121

[elictene npubopa OCHOBAHO Ha MpuHUUNE GUEHWA.
YacToTa OueHWit peructpupyetca no ¢gurype Jimccaxy Ha
3KpaHe 3MeKTPOHHO-ny4yeBoW Tpyb6ku. T[lpubop ob6nagaeT
MOBbILEHHON TOYHOCTLIO:  MPELU3NOHHBIA  M3MEPUTESbHbIN

KOH/JeHcaTop o6ecneynBaeT OTCYET EMKOCTU C NMOTPELHOCTLIO
0,001 no.

Jeungnanektpometrp Tuna BKO8 [/1. 224, 322] (LUTLL,
®PIN)

TexHuYecKne XapakTepucTuku

M3meputenbHass yactota, M L., . 300—6000
ToYHOCTb M3MepeHuid, %o:
OTHOCMTENbHOW  AM3NeKTPUYECKON  MPOHH-
HKABMOCT o 0,1 —1 (B 3aBUCMMOCTM OT
3HaYeHNs AN3NEKTPUYECKNX
notepp)™
OTHOCUTENIbHbIX AU3IEKTPUYECKUX MOTEPb 1—2

Mpu6op cofepXUT MU3MEpPUTENbHYK MNOMOCTb C KOAKCU-
anbHO nuHuen (puc. 20) u wncnonb3yeTca ANs nccnepoBa-
HUA XuakocTel. HacTpoilka Ha pe3oHaHC ocyuiecTBasfeTCS
nyTeM CMeLleHUs MNOopLHSA B BepTUKa/bHOM HanpaB/eHWN.
Mepemelas 30HA, ONpefensatT pacnpejeneHne anekTpuyec-
KOro nofs Nno BbICOTE fAYeikn U Takum o6pasoMm wuamepsatoT
ONVHBI BOAH X B MCCNEAYEMOWR >XUAKOCTM U $O B BO3jyXxe.

Bnaromep Ynbtpa-fTurpopukc tuna Hy5 (\YTLU, ®PI)

TexHUYecKne XapakKTepucTUuku

[vanasoH u3MepeHWii OTHOCUTeNbHOW BnaxHocTn, % . . , . O—40 (gBa
nogamanaso-
Ha)
40

TouHOCTb UM3MepeHwuit, of,;
npn BnaxHoctn 12—18 %
npy BnaxHoctn 18—21 %
N3mepuTtenbHasa yactota, M Iy

B npubope HcNonb3oBa.H Pe30HaHCHbIA npuHuun. Keap-
LeBblli pe30HaHCHbIA MHAMKaTOp o06ecrneymBaeT  BbICOKYH
TOYHOCTb HACTpoOlKM. Ha uyacToTe pe3oHaHca KBapL, CBeTUT-

) =10)
\Y
n22&8
PUE. 20. TpuHLUMNMaNbHas cxema Pue. 21 TpuHuMnnanbHas
asunananektpometpa OKOB. cxema anorpadga Elo2.
T — BbicOTa CcTOMBa >KuakocTu; | — | —TepmokomneHcHpylowas  Adei-
YNNOTHWUTENbHAA BTYy/NKa; 2 —nNeTns cBs- Ka; 2—V'3M9F_)V|TeﬂbHaﬂ Aqenka:
31; 3 —[eTeKTOPHbIVE An»4 (MHAMKATOP); %—cmecmenb, v4—p66FVICTpaTOp:
4 —wu3mepuTenbHbIA  nNpubop; 5 —nop- _ 3MIeKTPOHHbLIN  cTabwunnsaTop;

6 — (heppope3oHaHCHbI  cTabuImn-
3aTop.

WeHb; 6-—aoHa; 7 — reHeparop.
cs, UTO genaeT npouecc MW3MepeHWid NpoCcTbiM  Aaxe ANnd
HEONbITHOro 4yenoseka. Mpubop npumeHseTcs AAa GbICTPOro
onpeAeneHnss BAaXHOCTU 3epHa, MacnoceMsiH, MyKu, Tabaka

u ap.

Anorpad tuna E102 [/1. 228] OPIN)
TexHNYecKue xapakTepucTuKku
[vanasoH M3MepeHWn OU3NEeKTPUYECKOW npoHuuaemoctn e . . . 2—35
YyBCTBUTENBHOCTD MBMEPEHUM ..ot B-1tO"*
N3mepuTenibHast HacToTa, M T L oo Okono 2
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B YCTPOCTBE MCMNOMb30BaH MeTof 6GueHwuid. Mpubop ocy-
WecTBNASEeT  HEeNnpepbiBHYK peructpaynio u MWHAUKaLUIO
pe3ynbTaToB WM3MepeHUin. Mcnonb3yetcs ANA KOHTPONA W
perynupoBaHus MNpoOLEccoB Ha NPegnpuATUAX  XUMWUYECKON
npombiwieHHocTn (puc. 21).

8. ViamepuTenbHbIE SUEMKN 1 X KnaccugmrKaums

XNAKOCTHbIE M3MEpPUTENbHble  A4YENKUM NpeacTaBnAlT
co6oii nnocknue  UAM  LUNIUHAPUYECKME KOHAEeHcaTopbl,
3anofHAeMble UCCNeLYeMON >XUAKOCTbIO U WU3rOTOBNAAEMbIE
M3 cTekna unau mMetanna. HAdeilkum u3 meTanna 6onee npeg-
NOYTUTENbHbI, TaK Kak OHW 06ecneymBaloT fy4yliee 3KpaHu-
poBaHue.

B nnocknx KoHAeHcaTopax napanfenbHble MAaCTUHbI
ycTaHaBnuBawTca C 3a3opom 1—10 MM, B UMAMHLpUYeC-
KUX W3MepUTESNibHbIX KOHAEHcaTopax MWCNONb3yKTCA KOak-
cuanbHble  LUAMHAPbLI  AnameTpom 1—5 cm. OO6Knagku
KOHAEHCATOPOB M3rOoTOBAAKTCA M3 MAaTUHLI, cepebpa, HUKe-
NNPOBAHHON WMAM XPOMWUPOBA'HHON NaTyYHU WUAN XKe W3 KUC-
notoynopHoin ctanu. Mpu Bbi6GOpe MaTepuana 06KMafjoK W
N30NNPYIOLWMNX WX CUHTETUYECKWX MOKPbITUIA HEo6X0AMMO
YUUTbIBATb KOPPO3UOHHbIE ycnoBuA. Kak mokasbiBaeT OMbIT,
B KayecTBe M30M14TOpa BbLIFOAHO MWCNOAb30BaTb Teq/IOH.

Mi3mepuTenbHble syeliku [on-
XHbl  NIErKO  3aMn0JIHATHCA W
OMOpPOXHATLCA, o0b6ecneynsaTb
NpocToe TepMocCTaTUpoBaHue u
6bITb  MPUCNOCO6GAAEMBIMU K
KOHCUCTEHLUMUN  unccnefyemoro
maTtepuana. OnpegeneHne 3Ha-
YeHWS OCHOBHOW  (aKTUBHOI
nnm  3MEKTUBHON) eMKOCTK
Co M3MepUTENbHOW  A4eiku
pacyeTHbIM NyTeM, KakK npaBu-
Puc. 22. rOpVI3OHTaI'IbH06vC€‘l—Ie— Nno, WMeeT HEeBbLICOKYH TOY-
Hue CTeKNAHHO-NAATUHOBOU n3- HOCTb. O6|_|_|'a;| eMKOCTb CO6LL|,

MEPUTENBHON  SHENKAA. N3MEepUTENbLHONM  Auelikm  Bee-
— [ManeKTpuyecKas NpoHMLa.»-

MOCTb uccneayemoii XNOKOCTK; rAa pasHa CyMMue OCHOBHOW
~ [AnanekTpuueckas  NpoHMLae- Co W napasutHoih C« eMmKo-

MOCTb  CTEKMAHHOM  CTEHKM; —  CTei:

eMKOCTb Mexay obknagkamu; CM —

EMKOCTb MeXQy 06KNagkamu W CTek-

Co+ C3= Coblu- (32)

NAHHOW  CTeHKOW; CAL — eMKOCTb 3HayeHUe OCHOBHON EMKO-
CTEKNAHHOW CTEHKU MeXAy TouKamu o o
BXOAa W BbIXOAa CWUIOBbLIX JUHWIA. CTM  U3MEPUTENbHOU  AYENKMK
42

3aBUCUT OT AWU3NEKTPUYECKON NPOHULAEMOCTU MCCIeAyeMON
XNOKOCTU, U ANA ee onpegeneHns Heo6XxoAMMO MOMb30BaThb-
CA KaMbpoBOYHbIMMK 3aBucumoctamu [J1. 165, 199].
3aBUCUMOCTb 3HAYEHWA OCHOBHOW €MKOCTW A4yelikum oT
LVN3NEeKTPUYECKO MPOHMLAaEeMOCTW UCCNefYyeMOin  XKMAKOCTM
NMOKaXXeM Ha npumepe A4eiku ¢ nnao-
CKUM KOoHpAeHcaTtopom (puc. 22). "pes
YacTb CUNOBbLIX NIMHWIA, BbIXOAS-
WMX C KpaeB KOHAEHCATOPHbIX nna-

*CTWH, NMPOHWU3bIBAET HE TO/IbKO MWUC-

cnefyemyro XWAKOCTb, HO U M30n4-
TOp-AUANEKTPUK (Hanpumep, CTek-
no) [N. 185], kak 3TO MMeeT MeCTO

ONS  KOHCTPYKUWW Ha puc. 22, rge H1-

MOKa3aHo TrOPM3OHTanbHOE CedeHne . o o o
CTEKNAHHO-NNATUHOBON n3Mepu- ANEKTpUUECKAs  CXeMa
TeNbHOU AYEUKWN. OKBUBaNleHTHas CTEeKNAHHO-N1AaTUHOBOM
3/leKTpuyeckas cxema U3MepuUTenb- M3MepUTENbHOV  siueliku.

HOW fiYeliKM npuBefeHa Ha puc. 23.
B cnyyae uaeanbHOro M3MepuTeNbHOTO  KO-HAeHcaTopa
AONs BCeX 3HA4YeHWn e/ cnpaBefNMBO PaBEHCTBO

QHL = Co= oOrBL (33)

Ons peanbHOro W3MepuUTeNbHOro KoHAeHcaTopa (Tako-
BbIM SIBASIETCA M3MepPUTeNnbHas suyeilka mo puc. 22) pesynb-
TUpyloWas eMKOCTb fiueiikm o6pasyetTcs eMKOCTAMU Tpex
KOHAeHcaTopoB (puc. 23) u onpeaensetcs Kak

(34)

Bbipaxas OCHOBHYI €MKOCTb 4epe3 pesynbTUpYIoLlLyto
eMKOCTb W AMINEKTPUYECKYID MPOHULAEMOCTb XXUAKOCTH,
MOXHO 3anucathb:

C pes
Co- —p C,' enC,+8..C (39)
Kak cnegyetr un3 (35), OCHOBHafd €MKOCTb SBNAeTCH
*'BPEMeHHOW, 3aBucAWLein ot 8.
3HayeHune apobu, durypupytowein B BbipaxeHun (35),
C YBENMWYEHWEM e; YMEeHbLlIaeTcsd, CTpeMAcb B npejene
K Hynt, a 3HauyeHue Co B npegene ycTpemnserca K Cr
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OcHOBHOe Tpeb6oBaHMe, NPeAbABAAEMOe K U3MEPUTENbHOI
Avelike, 3aknw4aeTcs B TOM, 4YTOOGbl KOHTaKTHbIA MNpPoOBOA
6bl1 XKECTKUM 'Vl KOPOTKMUM, “HACKONbKO 3TO BO3MOXHO, 4TO-
O6bl B X04€ W3MEpPEeHWin napa3nMTHas eMKOCTb SA4YElKW He W3-
MeHsach.

B 3aBMcuMMOCTM OT TOro, HAXOAATCA NU  3NEKTPOAbI
B COMPUKOCHOBEHWUW C WUCCNeLYeMOW D>KUAKOCTbIO WAWN He
KOHTaKTUPYIKT C Heil, A4eilKy Ha3blBalOT WAN KOHTAKTHOW
nnn 6GECKOHTAKTHON. B 6eCKOHTaKTHbIX S4YeilkaXx 31eKTpo-

AObl OTAENeHbl OT uccnegyemoro BeuwectBa W30NATOPOM U3
cTeKkna.

Fap,anHanecmam
6My T peHHASA obkagHa

A\

Ho—o,

m/InHelHasn

C€0Ha

HennHeiHas

PHc. 24. CpaBHeHMe eMKOCTHbIX KOHTaKTHbIX (@) u 6ec-
KOHTaKTHbIX (6) W3MepUTeNbHbIX SYeeK.

Lnd u3mepeHns AM3NEeKTPUYECKOl MNPOHULAEMOCTU Hau-
6onee mMpuemaembl M3MEPUTENbHbIE SYEKW C eMKOCTHbIMU
3aneKTpoAamMmu. becKOHTaKTHble A4YERKM WUCMONb3YHTCSH TOMb-
KO AN M3MepPEeHUs OTHOCUTENbHOI AUINEKTPUYECKOW NPOHMU-
LLaeMOCTW, MOCKONbKY B HUX €MKOCTb M301ATOpa OKasbl-
BaeTCH BK/AKYEHHOW nocnegoBaTteslbHO € eMKOCTbo CA,
BCMEeACTBME Yero 3HaYeHWe OCHOBHON EMKOCTU SAYENKU CUNb-
HO 3aBUCUT OT [AUINEKTPUYECKON MNpOHMLaeMOCTW wuccnepye-
MO XNAKOCTH.

LOns G6GecKOHTaKTHbIX fYeeK 3aBUCUMOCTb  MeXAY Au-
3NeKTPUYECKO/ MPOHULAEMOCTbLH U OCHOBHO €MKOCTbIO
BCerga HenuHeiHa (puc. 24). O6nacTb nNpuMeHeHus 6ec-
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KOHTaKTHbIX AYeeK — mM3MepeHue nposogumocTtu [J1. 136] u
NU3NEKTPUYECKOA NPOHMLAEMOCTM BeLLECTB C BbICOKON npo-
NOAUMOCTbIO. B KOHTaKTHbIX fuelikax uccnefoBaHue 3TuX
BellecTB HEBO3MOXHO M3-3a CpblBa KonebaHWM B KOHType
M3MEepUTEeNbLHOro reHeparopa.

a) KOHTaKTHble M3MepUTeNibHbIe SYEKW W 30HAbI

Ona nccnefoBaHMa XMMUYECKUX BELLECTB, Bbl3blBAKOLWNX
KOPPO3UI0, Yalie BCEro MNPUMEHAITCA CTEeKNAHHO-MIATUHO-
Bble M3MepuTeNnbHble A4veiltku [J1. 314] (puc. 25), a Takxe
M3MepuUTeNnbHble AYENKM C NPUMEHEHWEM  KWUCNOTOYMOPHON
ctanu un TenoHa. Mofo6GHbIMKU fAYeilKaMW OCHalleH OnucaH-

Puc. 25. CTteknsiHHo-nNa-
TUHOBas  M3MepuTenbHas
Aveiika.

HbI Bbille yHuBepcasb- Puc. 26. WN3mepuTenbHasa Aueiika U3
HbI AN3aneKTpoMeTp. KI/ICI'IOT0yI'I0pHOl7I cTanu n TedoHa.

i _ | —BHYTPEHHWIA  3NeKTpPoA;  2— Hapy>Hbli
Auenkn UMMeloT npoTou anekTpog; 3- pybawka TepmocTaTta; 4 -
HYHO KOHCTPYKUWIO, Bbl- M30MALUMOHHOE  KOMbLO W3  Te(hioHa

TeKCTUNbHO-6aKenuToBas Onopa:
NO/MHEHblI Ha psf HOMW- 7 — 3NeKTPUYECKMit BblBopp,; 8  3KpaHu-

HafIoB OCHOBHOW €MKOCTW  DPyloulee YCTpoiCTBO; 9-— CNYCKHOWA CTeKNAH-
" Hbli ~ KpaH; /O-BMyCKHas W BbINYCKHas
" TepMoCcTaTuMpyrTC

TPy6KM NS XKUAKOCTU.
(puc. 26). Ha puc. 27 no-
Ka3aHa M3MepuTenbHaa Aveiika ANA UCCNefO0BAHUU >KUAKO-
cTu, nmetowas pabounin o6vem Bcero 0,4 mn. Mukposyeuka
3aMo0/IHAETCA XMWUAKOCTbIO CHWU3Y MpWM NOMOLLKN MELULMUHCKOTrO
LLnpuua.
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Ha pwuc. 28 nokasaHbl TWUMbl €MKOCTHbIX WU3MEPUTENbHbIX
fveeKk, UCMOMb3YEMbIX B COBPEMEHHbIX npubopax ANna onpe-
feneHna BnaxHoctu [J/1. 156]. bonblwoe 4YUCNO pas3UUHbIX
KOHCTPYKTUBHbLIX (DOPM M3MepPUTEeNbHbIX AYeek faeT BO3MOX-
HOCTb M3MepPsATb BJIAXHOCTb B CaMbIX pPas3/iInyHbIX YCNOBU-
AX. MiamepuTenbHble AYeliKM NPOMbUWAEHHOTO MPUMEHEHUA

Puc. 27. EMKOCTHaa un3MepuTenb-
Has fA4velika C ManbiM pabouum
06BHEMOM.

| —HapyXHbI  3N1EKTPOA: 2 — BHY-

TPEHHWIA 3NneKTpod; 5—TedoHoBas

n3onAuMA; 4 — AO3MPYIOLLNA WnpuL;
5 — CTEK/IAHHbIA  KpaH.

B 0ONbWMWHCTBE CAy4vyaeB CHabXXeHbl (aHUEBbIM COefuHe-
HMEM ANA YCTaHOBKM fYelikm Ha paboyem wmecTe.

Ha puc. 29 nokasaHa W3MepuTenbHas siyeilka C rnbKoWn
Tpybkoi. KOHCTpPYKUUS MNO3BONSET 3aMeHATb BHYTPEHHIOO
06KNnagKy KoHAeHcaTopa.

Ha puc. 30 nokasaHa KOHCTpPYKUUS (praHLEeBOro coegu-
HEHUS! eMKOCTHOMN fAYelikM, KOTOPYK Lefecoo6pa3Ho MCMO/b-

30BaTb NpWU WCCAEA0BaHMAX pacniiaBoB WAM BA3KUX XUJ-
KOCTel.
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B)

r) ¢)

Puc. 28. N3mepuTenbHble SiYEKU 151 ONpPefesieHNA BIaXHOCTH,

a - KOHAEHCATOpbl C PacCeAHHbIM MoNeM; 6 —3NeKTPOA C NPOpPe3siMU; B — KOJb-

LLeBOW 3NEKTPOJA; T — NNaHKa-3NeKTPos; € — MOABMXKHbIA 3NeKTPO4; >  KOHAEeHca-

TOpbl C MapanfieNbHbIM WA LUAVHAPUYECKUM CUIOBbIMW MONAMW; 3 — NIOCKNS KOH-

[eHCaTop; W — MpPOTOYHbIA 3NEKTPOA; K — LUWAUHAPUYECKNI 3NEKTPOA; N — PONUKO-
Bblii 371€KTPOgA.

OvnanekTpuyeckne u3MepeHUs C MOMOLLbIO U3MEpUTeNb-
HbIX fiYeeK ObiBalOT HEBO3MOXHbl IM60 TPYyAHO OCYLLECTBU-
Mbl B TEX c/ay4yafx, Korga wuccnegyemas XWAKOCTb He MO-
XeT nepenuBaTbCcAd U3 cocyfa B cocyd. B nofo6HbIX cuTya-
uMax uenecoob6pa3HO MCMNOAb30BaTb KOHAEHCATOPHble M3Me-
pUTeNbHble 30HAbI, HanpuMep W3MepPUTENbHbIA 30HA U3
nnatuHel n ctekna (puc. 31) nubo 30HA U3 KUCIOTOYNOPHOW
ctanum u TepnoHa (puc. 32).

6) BeCKOHTaKTHblE M3MEPUTESIbHbIE SIUEeKu
[N. 204, 214, 243].

Mpo6nema Koppo3umn genaet HeOOXOAMMbIM MPUMEHEHUE
6ECKOHTAKTHbIX W3MepUTENbHbIX f4veeK. MpUMEpoM eMKOCT-
HOli M3MEpPUTENbHONM SYelKn, XOPOLO 3apeKOMEHAOBaBLUEN
cebs Ha MNpakKTUKe, CAYXMWUT KOHCTPYKUMA, NpuBeAeHHas Ha
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Bug

Puc. 29. MpombiwneHHas u3MepuTenbHasa sueiika.

| —Hapy>Has o06knagka; 2—BHYTpeHHAs o6knagka; 3 —oakpaH; 4— dnaHueBoe

COeiVHEHME; 5 —MECTO NPUCOEAMNHEHUS TO(PMPOBAHHOW Tpy6KM; ™ —ropupoBaH-

Haf Tpybka; 7-—pe3uHoBas Tpybka; B-—TeKCTUNbHO-bakenutoBas onopa;, 9—
wrencenb: KO—a3KpaHupyloliee YCTPOWCTBO.

puc. 33. YCTPOMNCTBO MMEET aslOMWHUEBOE MOKPbLITAE, BbINON-
HAlOWEee ponb 0OKNafKM Ha BHELIHEA CTOPOHEe CTEeK/AHHON
Avyeilkn. OT BHEWHWX BO3AEWCTBUIA  NOKPbITME  3aWiuuiaeT

HanpaBneHne NOTOKa

Puc. 30. EMKOCTHbIA NPOMbILLIEH-
HbIi U3MepUTeNbHbIV naHew,
| —HapyxHas o6knagka; 2, 5-—coefu-
HUTeNbHbIA  (naHel; 4, 5—TednoHoBas
n3onauna; G—BbIBOAHaH nnactuHa; 7 —
BHYTpPeHHA o6knagka: 8, 9—3aXuWMHO"
BUHT: KO —3KpaH.
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TOHKWIA CNOA  3MOKCWUAHOW
cMonbl. B cnyvae Heobxogu-
MOCTM OCHOBHafi €eMKOCTb
N3MEPUTENbHOM AYENKU MO-
XeT 6biTb YMeHblleHa ny-
TeM BKJIlOUEeHUsA nocnefoBa-
TeNbHOro KOHAeHcaTopa
100 n®. MyHrop u Banno
3KCNepuMeHTanbHO JAOKa3sa-
AN, 4YTO B BECKOHTAKTHbIX
N3MEepUTENbHbIX Avenkax
n3-3a 0cobeHHOCTeN 3nek-
TpOCTaTUYECKUX MoNeid Ha
rpaHuLe Mexay pacTBOpOM
N CTEK/OM CWN0BbIE NIMHUNU

3aMblKalTCA Ha,paccToaHuMM 1—2 MM OT CTEHKWM cocypa, Ad
[N. 12] nccnepoBan BO3MOXHOCTUM NPUMEHEHUS OGECKOHTaKT-
HbIX W3MEPUTENbHbIX SYEEeK B [AU3INEKTpOMe-

TpUW, B YacTHOCTM, [Na aHanusa cocTasa

Po ABYX- UMW TPEXKOMMOHEHTHbIX CMECei. Y CMKOB

Puc. 31. CTeKNAAHHO-NNATVHOBbIA WM3MEPUTENbHbIA 30HA.
/ —3ManupoBaHHbIl MPUBOA; 2 — MPOBOAHUK W3 NAaTWHbI; 3 —oO0Tekno; 4 — wand.

Puc. 32. V3mepuTenbHbIli 30HA W3 KWCMOTOYMOPHOR CTannm H TedsioHa.

Puc. 33. EMKOCTHasi 6eCKOHTaKTHas u3MepuTe/ibHas siyeiika.

------------- cnoit ANt MUHNA | ---------=------------- TI0A<PbITUE N3 CUHTETUYECKOro maTe-
puana; --------------- TpybKa, 3anofHAemas WCCNefyeMbiM BeLLEeCTBOM.

[N. 323, 324] pa3paboTan MeTOA pacyeTa AU3MEKTPUYECKON
MPOHNLAEMOCTN MPUMEHUTENbHO K YKa3aHHbIM sfuyeilKaM.

9. CxeMa nNoACTPONKN HyNs U HYNeBoW TPUMMEP

LV3neKTpOMeTPUYECKUI KOHTPOIb XMMUYECKUX peakuuii
yawie Bcero TpeGyeT HECKONIbKMX YacOB WU AHeil. [axe
caMblii CTabWUAbHbLIA AW3INEKTPOMETpUYeckunii  npubop, oco-
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6eHNo ecnum OH o6nafaeT BbICOKOW YYBCTBUTENbHOCTHIO,
HyXJaeTca B MNepuoUYecKoi NpoBepKe U MOACTPOIiKe Hyns.
Takoe )>Ke NOMOXEHWe WMeeT MecTo Mpu MNpPOBEAeHUN
CEpPUIHbIX aHann30B W NPOLOMKUTENbHbIX [LU3NEKTPOMET-
puyeckux wmccnefosaHuii. Ha puc. 34 nsobpaxeHa 3aneKTpu-
yeckas cxema MNOACTPONKM Hyna. CxXema BKHOYAeTCA Mexay
M3MEPUTENbHOW  AYelkoil n  npubopom [ANS  U3MEpPeHUs

AN3NEKTPNYECKON MPOHWULAEMOCTH W
M

3y no3BofiseT B Mpouecce AW3NEKTPO-
-0« METPUYECKOro WCCief0BaHUA B NI0-

CK\ H 601 ero MOMEHT MpOu3BeCTU Mpo-

,0- BEPKY W NOACTPOIiKY Hyna. 4nsa aTo-

ro B U3MEPUTENbHYI0 fAYElKYy Hanu-

Puc. 34 Cxema u BHew- BalOT ITAIOHHYI XUAKOCTb (mono-

HWii  Bug npubopa ans  OKEHME M) 1M yCTaHaBNMBAKOT HY/b

NOACTPONKN  HySIS. AVanekTpomeTpa. 3aTeM, MNepekw-

yue Tymb6nep 5] B nonoxeHue /[C

NPON3BOASAT MOBTOPHYK YCTAHOBKY HYNA MOACTPOEYHbIM KOH-

peHcatopom CIr. uaneKTpoOMeTpUYECKME U3MEPEHUS MpOu3-

BOAAT B MmonoxeHun M. Ons NOACTPOAKKM Hyns B mpouecce

namepeHnin Tymbénep 5] nepesBogAT B nonoxeHue /C, ocyuie-
CTBNAS NOACTPOWKY AM3NEeKTpoOMeTpa.

Ona dukcnpoBaHua (3anoOMWHaHUA) 3HAYEHUA EMKOCTU
AYeiKM WUCMONb3YIT HyneBoin Tpummep (puc. 35), CMOHTHU-
POBaHHbLIN 'Ha TEKCTUNbHO-6aKeNMTOBOM OCHOBaHMM 1 M
COCTOSILUMA M3 NOACTPOEYHOTrO
KOHJeHcaTopa 2 1 napannenb-
HO COEeAWHEHHOr0 C HWM MO
CTOSIHHOTO KOHAeHcaTopa 3.
Oba KoHAeHcaTOpa 3aliULLeHbl
aNntOMUHNEBBIM KOXYXOM 4 Y;
pe3 HebonblOe Kpyrnoe oOT-
BepcTMe 5, B KOTOPOM MpoU3-
BOAUTCA MOACTPOiiKa TpumMMme
pa. [pwn perynuposke nopg-
CTPOEYHOro KOHfAeHcaTopa K
AVN3NeKTPOMETPY MNOAKIYaeT-
CA CHayana MW3MepuTenbHas fA4veilka C 3TaNOHHON XWUp-
KOCTbt0. 3aTeM BMECTO W3MEpUTENbHON AYelikn nogkItouva-
eTCA HYy/neBON TPUMMep, €MKOCTb KOTOpPOro ycTaHaBnuWBaeT-
CA paBHON eMKOCTW M3MepuTenbHOW AYellkn. KOHTponb
nmpouecca HaCcTPOWKM OCyLecTBAsSieTCA MO MOKa3aHuAM
CTPENOYHOr0 WMHAMKATOpa, BCTPOEHHOr0 B W3MePUTE/bHbIN
npuoop.

Puc. 35. HyneBoli Tpummep.
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10. KomneHcaums temnepaTypHOil 3aBUCMMOCTU
[AN3NIEKTPUYECKOWA NPOHMLLAEMOCTH

Bo3geiicTBMe TemMnepaTypbl Ha W3MEPUTENbHYI SUYeiKy
ABNAETCA OLHWM U3 BaXHEWW X (akTOpoOB, NMOPOXAAKLLUX
MOrpelHoCTy AN3NeKTpomeTpuyeckoro npmbopa. C mM3meHe-
HYeM TeMmmepaTypbl U3MeHAETCA AUINEKTpuYeckas HpoHluae-
MOCTb BelliecTBa. Bcnegcrtseune
3TOr0 eMKOCTb M3MEpPUTENbHO-
ro KoHAgeHcaTtopa OKa3blBaeT-

Csl 3aBUCAILLE He TONMbKO OT
cocTaBa AM3NIEKTPUKa, HO 1 OT
KonebaHuin Temnepatypsbl. Ans
KoMneHcauuu TeMmnepaTypHONA
3aBUCUMOCTM AVanekTpuye-
- Hasa cxema C ABYMA W3MepuTeslb-

B anddepeHynansHoin cxe- HbIMW  Auelikamu.

Me C ABYMA TeHepaTopamwu, | — n3mepuTeNbHas sueiika ¢ uccne-
uenons3ylouteli meton Guennit,  BYEISL, AGE: 2 = Kounencs
KOMneHCaU'Mﬂ OCyLU'eCTBnﬂeT_ )KI/I,CLKOCTbIO: 3?pgzyTpeHHVl|7| ANeK-
cA 3a CYeT MponyckaHus pac-

TBOPUTENS C U3MEHAKLeRcs

TemnepaTtypoil OAHOBPEMEHHO Yepe3 U3MEPUTENbHYHO fYeliky,
COEeIUHEHHYID C OAHMM M3 reHepatopoB (puc. 36), M 4epes
pyb6awkKy TepmMocTaTa ApPYroi uUamepuTenbHoOin sveiikn (c Ta-
KO >X€ OCHOBHOW €eMKOCTbH), COEAWHEHHOW C [APYrum
reHepaTopomMm. TemnepaTypa HaxoAsllerocs BO BTOPON syeli-
Ke AunanekTpuka (C AMINEKTPUYECKON MNPOHULLAEMOCTbIO,
paBHON NpPOHMLAEMOCTU WCCNeAyemMOro BellecTBa) npumep-
HO paBHa TemmnepaType BeLLeCTBA B M3MepUTENbHON s4eiike
[71. 190, 228, 244]. BcneactBue 3TOr0 M3MEHeHWE eMKOCTel
OT TemMnepaTypbl 6yfeT B 060MX siyeilkax MNOYTU OfMHAKO-
BbiIM. MOJ06HBIM CMOCOGOM B CAyyae MNOMSIPHbIX BELLECTB
yAanocb MOJHOCTbIO KOMMEHCHPOBaTb W3MEHEHWUS [LU3NEeK-
TpUYeckol npoHuuaemocTn B AnanaszoHe 25—30°C.

Opyroii cnoco6 TemnepaTypHO/ KOMMeHcauunm OCHOBaH
Ha MPUMEHeHUM TepMMCcTOpa W KOHAeHcaTopa Tuna Bapukan.
CywHocTb 3Toro cnocoba cCOCTOUT B TOM, YTO W3MEHEHWe
eMKOCTW, Bbl3BaHHOE W3MEHEeHWEeM TemmnepaTypbl BellecTBa
N3MEPUTENLHON AYeKnN, KOMMEHCUPYETCS  M3MEHEHUEM
€MKOCTW Bapukana, KoTopass MeHsieTcs B (D YHKUMM npuno-
XEHHOr0 MOCTOSHHOrO Hanps)keHusa. [locnefHee 3ajaeTcs
perynatopom. Cxema TEPpMOKOMMEHCMPOBAMHOro AM3NEKTpO-
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MeTpa C KOHAEHCATOpOM «Bapukan» npuBefeHa Ha pwuc. 37.
Mpun6op cocToMT M3 Tpex Vy3/10B: A — AUINEKTPOMETp 4
Bapukan <, B — u3smepuTenb temnepaTtypbl 1 U ycunutenb

B

) <

Puc. 37. OnaneKTpomeTp C TepMOKOMMeHcaLMen.

N7
o6
90
BO
70
60
Puc. 38. K noscuenwio 50
npyHUMna pJeicTBuA cxe-
Mbl TE€pMOKOMMNeHcaUunn ~N
[OM3NeKTpo MeTpa.
30
20
2; C— wn3vmeputenoHasa dAdei- 10
kKa 6 c Tepmuctopom 5 ang
U3MepeHns TemnepaTtypbl B 0 10 20 30 °C
Hel.
TepMuUCTOp BK/HOYEH BOAHO Puc. 39 CxemHas Kowm-
neHcaunsa TemnepaTypHou
M3 nne4y MocTa YWUTcToHa /. 3QBUCMMOCTM  AN3NEKTPH-
COI'IpOTVIBI'IeHVIe TEPMUCTOpPa YecKon NPOHULAEMOCTH
3aBUCUT OT  Temnepartypsbl. sTunaueTaTa.

X — 6e3 KomneHcauum;

Bcnepctene  3TOro M3MeHe- O ¢ Komnencaumer

HVe TemnepaTypbl AU3NEKTPUKA
Ha BennumHy ([/) HapywaeT paBHOBecMe MOCTa, YyCTaHOB-
NIeHHOe MOTeHLUOMETPOM n ctpenka npubopa M” oTKNo-
HaeTca oT 'Hyns. LW kana #pubopa oTrpagyumpoBaHa B rpa-
pycax Lenbcusa.
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CurHan paszbanaHca nofaetcs Ha BX0f ycunutens 2.
MoTeHuMomMeTp /?2 nucnonb3yetcd ANA PeryampoBku ycune-
HUA. VI3MEHEHUSA BbIXOAHOTO HAaMpPSXEeHWS YCUNUTENs Bbi3bl-
BalOT W3MEHEHMUA eMKOCTM Bapukana 3. Tlpu npaBuibHOM
BblbOpe KO3apduumeHTa yCUNeHWs TemnepaTypHble U3MeHe-
HAA  eMKOCTM W3MEpUTeNbHON A4YeliKM KOMMEeHCUpYHTCS
M3MEHEHUAMW EMKOCTW Bapukana.

Ycnosue TepMOKOMMEHCAL MM 3anucbiBaeTCAa Kak

JeCo AC (36)
M

MprHUMN KOMNeHcaumm nosAcHseTcsa rpaukom pwuc. 38.
BO3MOXHOCTU MeTOfa TepMOKOMMEHCaLNN WUAMIOCTPUPYOTCA
rpaukom puc. 39, mokasbiBalOUWMUM, YTO ANA 3Tuialerara
nosbilleHne TemnepaTypsbl ¢ 14 ao 30°C npuBoguT K M3me-
HEHWIO CUTHana Ha BbIXOAE [MINEKTpOMeTpa TOJ/IbKO Ha
2 MKA. be3 kKomneHcauuu npu WU3MEHEHUW TeMmnepatypbl
B AuanasoHe 14—24°C npupalieHne TOKa COCTaBUIO
86 MKA.

FTNABA TPETbHA

WN3MEPEHUE OWN3NEKTPUYECKOM MPOHUUAEMOCTK
N ON3SNEKTPUYECKUX MOTEPb

11. iamepeHne AN3NEKTPUYECKOA NPOHULLAEMOCTU

a) VamMepeHue AM3NEKTPUYECKOW MPOHULLAEMOCTU XMAKOCTel

Mpu BbIGOPE M3MEPUTENbHOW SYEliKW HeobX0o4MMO Yyuu-
TbiBaTb He TONbKO BE/IMYMHY [LUINEKTPUYECKOW MPOHMLaeMO-
CTW WCCNefyeMOro BeLLecTBa, HO TaKXe W MNpefenbl umepe-
HUS MMelowerocs B pacnopsbkeHunm npubopa. B uensx no-
BbILWEHWNA TOYHOCTWM W3MEPEHWI NpesnoyYTUTENbHO UCMNO/b30-
BaTb LMAMHAPUYECKMNE KOHAEHCATOpbI.

Mpy M3MepPEeHUAX AUINEKTPUYECKONW NPOHULAEMOCTU Hau-
6onee 4acTo NpUMEHAOTCA ABa MeToja.

OnpegeneHne gM3NeKTPUYECKOW MPOHULLAEMOCTM MO Kanu-
OpPOBOYHOIN KpWMBOW. NS KOHAEHCATOPHON SAYeilKW, MOAKNHO-
YEeHHO K npubopy, CTPOAT KannmbpoBOYHbIA rpaguk npubo-
pa, NPUMEHSA [WU3NEKTPUKU C W3BECTHON AU3INEKTPUYECKON
MPOHWLAEMOCTbIO. Ecnu xapakTepucTuka npubopa NnHeliHa,
KanubpoBOYHas 3aBUCMMOCTb MNPELCTaBAAETCA Ha rpaguke
nNpAMOin NUHWeR. TOYHOCTb M3MepeHusa okono +0,5%.
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OnpepfeneHne [WINEKTPUYECKONW MNPOHULAEMOCTU uYepes
cOoBCTBEHHble MapameTpbl W3MEpUTEeNbLHON fveiiku. CHauvana
onpefenaT  CcOOCTBEHHble napameTpbl  WM3MepPUTENbHON
Ayeiikn (Cobw, Co, Ce), 3aTeM U3MepPAT EMKOCTb SAYElKM
CmaTep npv umanuyum WUCCNefyCMOro BelecTBa, MNOC/e Yero,
ncnonb3ya 3aBucumocTb (40), BbIYMCAAKT AU3NekTpuye-1
CKYt npoHuuaemocTb. [lockonbky Co 3aBucut 0T e, pfpnsa'
MOBbIWEHNA TOYHOCTM W3MEPEHUI PEKOMEHAYeTCA MOCTPOUTb
npesBapuTesbHO KaiuMOGpOBOYHYH KPUBYK OCHOBHOW €MKO-
CTW A4YeiKU [N HECKONbKUX pacTBOpUTeNeld € WU3BECTHLIMU
BEMYMHAMW [AU3NEKTPUYECKON nponuuaeMocTH. [na 3Toro
3Ta/lOHHbIE XWAKOCTM HanuBalT B A4Yeliky B nopsijke BO3-
pacTaHuMa e U NPOU3BOAAT U3MEpPEHMNEe eMKOCTW fiYeiiku. 3Ha-
YeHNe OCHOBHOW €eMKOCTWM HaxogWTCA M3 CNeAylLuX ypas-
HEeHWIA:

Co~HCsz= Cobu!,
eCo+CB= Cmarep; (37)

CmaTeep_— 1C06u1, (38)

Mo pe3ynbTatam pacyeta CTPOAT rpauk 3aBUCUMOCTU
ocHoBHOII emkocTu Co oT e. Mpu pacyeTax e wuccnegyemoi
XnaKocTn B (OpMynbl  cnedyeT MNOACTaBAATb  3HAUYEHUS
OCHOBHOIi €MKOCTW, KOTOpble MO KainbpoBOYHON KPWUBOIA
Co(e) COOTBETCTBYHT BeAMYUHE €, MaKCMManbHO O6AU3KOWN
K AW3NeKTPUYECKON MNpOHMLAEMOCTU WCCNefyemMoro Belle-
cTBa.

Mpu Wn3BECTHOW BENWYMHE OCHOBHOW €MKOCTW ANs Ha-
XOX[AEeHNA e BellecTBa W3MepsrT eMKOCTb Cwmatep siueiiku,
HanoMIHEHHOW uccnefyeMol XUAKOCTbH. [MN3NeKTpUUEeCcKyH
NMPOHULAEMOCTb BbIYUCAAT N0 hopMyse

€= . (39)
Oo

Mpu nocTpoeHun 3aBucumocTun Co(e) cnefyeT MOMHUTH,
4yTo ANS A4YeiikWM, TepMOCTaTWPOBAHHOW BOAOM, OHAa 3Ha4W-
TeNbHO OT/AMYaeTcs OT 3aBUCMMOCTU, NONy4YaemMoi Ans He-
TepmocTaTupoBannoii  aueiiku. Tpu TepmocTaTUPOBaHUM
napajMHOBbLIM Mac/lioM KpuBasik OCHOBHOW €MKOCTM He OT/M-
yaeTcsa OT KPMBOW, MNOAy4YeHHOU 6e3 TepMOCTaTNPOBaHHS
xunpgkoctu (puc. 40). 3HaYeHUe OCHOBHOW EeMKOCTU M3Mepu-
TeNbHOW A4YeilkM LenecoobpasHo M3MepATb, MNOMb3YSACb 3Ta-
NOHHOI XMWAKOCTbI, OTBevyallwen cnegyowmum TpeboBa-
Huam [/1. 71, 165, 166, 229];
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AVaneKTpuYecKass MPOHULAEMOCTb [OJKHA 6biTb BOCMPO-

n3sognma,

OV3NEKTPUYECKUE NOTEPU U MPOBOAMMOCTb AOMKHBI GbITb
Mo BO3MOXHOCTU He3HAUYUTENbHbIMU;
XUAKOCTb AO/KHA 6biTb XMMWYECKU YCTOWYMBOW, Nerko

M HafeXHOo ounMuaTbes,

AvanekTpuyeckas NPOHULAEMOCTb MOMYYMUBLLUMX NPaKTU-
yeckoe WpNMeHenne 3TaNOHHbLIX XXWAKOCTEN OObIYHO HaXo-

antca B npegenax ot 2 po 5.
XwnakocTei, obnapatownx
6onbLueit AVN3NEKTPUYECKON
npoHuuaemMocToto, Mano. B
AP BbinyuweHbl cTabunbHble
ABOliHble cmecn. B BeHrpuwu
4N TOYHbIX W3MEpPeHWin B Ka-

n® Co
.0,7
0,6

0,5 \

"0 10 20 30 40 50 60 70 BO

4eCTBe 3TaNlOHHbIX )KVI,EI,KOCTG[/'I

Puc. 40. 3aBucMMOCTb  Mexay
MPUMEHSAIOT  6eHson, TeTpa- [V3NEKTPUYECKOIA npoHunuae-

XTOPMETaH, (hTop6EH30N MOCTBIO W 3HAYEHWEM OCHOBHO
[Nn. 71, 166]. 3HayeHusa p[u- eMKOCTU  siuelikw.
3NEeKTPUYECKUX MNPOHULLAEMO-  —-== TEPMOCTaTMpOBaHMe  BO-

o o BOW;  mmmmmmme- — TepmocTaTupoBaHue
CTen 3TUX XWNAKOCTeun npuse- napaMHOBbLIM ~ MacioM; — — —

JeHbl B Ta6n. 3. PacTtBopuTe- TEPMOCTATUPYIOWLEA  KUAKOCTA.
AN, UCMNONb3yeMble B MpeLusu-

OHHOWN [M3NeKTPOMETpUHU, Lenecoob6pasHO ouuuliaTb OT pac-
TBOPEHHbIX WM afCcop6MpPOBaHHbIX Fa3oB, BAUSKOWMX Ha pe-
3ynbTaTbl M3MepPeHWi. 3Ta onepauus M_OXeT 6biTb npoBege-
Ha y-'TbTpa3ByKoBbIMW MeTogamu [J1. 275].

Tabnuua 3
BewecTso » mpu 20°C ar
LimknorekcaH 2.0228+2-10-“ .6-10-3
TeTpax/siopmeTaH . . 2.2363+1-10-5 ,gélf(-)»
BeHson 2,2825+2-10-4 ,96-10-»
BEMION 228252 -

6 7 3,0830+3.10-«  ,09-10-=»
'El'd)v'lrogg(laﬂggﬁm ApHp 54811+ bl 0-* ,70.10-2
arwnemxnopﬁq . 10,663+3-10 -3 ,53-10-2
HuTpo6eHson 35,75+2-10-2 ,85-10-»
Bopa . 80.36+bl0-2  ,27-10-1

M3mepeHne abCoOMOTHOW [M3NeKTPUYECKON NpoHMLaemo-
ctu [/1. 165, 189]. Mpu BbLINOAHEHUN XUMUYECKUX PabOT He-
06X0AMMOCTb B M3MEPEHUAX 3TOr0 poAa BO3HWKAET CpaBHW-
TeNbHO peako. OTHOCUTENbHbI MeTO4 W3MepeHWs COO0TBeT-
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CTBYeT ONnpejesieHNto npoHuuyaemocTn no opmyne (40). Ero
OCHOBHO HeAO0CTaTOK — HEe/IMHEAHOCTb 3aBUCMMOCTU OCHOB
HOH eMKOCTW. [LONOAHUTEeNbHbIM WMCTOYHUKOM MOrPELHOCTH
ABNAETCA NOrPewHOCTb OnpefeneHns cocTaBa McCnefyemoi
XUAKOCTU. HepHCT B MepBbIX MCCNELOBaHUAX MO AUINEKTPO-
MeTPUM YCTaHOBU/, YTO M3MepeHue abCOMIOTHON LUINEKTPH-
4YecKOM MNPOHMLAEMOCTM BO3MOXHO TO/bKO C MNOMOLLbIO
M3MepMTEHbH9VI AYENKN C NepemMeH-
HON OCHOBHOW EMKOCTbIO.
CHok [J1. 302] npeanoxun B W3-
MEPUTENBHOM 3/IeMeHTe 3aKpennAaThb
BHYTPEHHWIA 3NeKTPOA B ABYX (u-
KCUPOBAHHbLIX MOMOXEHUAX  (puc.
41), gna KOTOPbIX NapasuTHble eM-
KOCTU paBHbI MexAay coboir. [ns
NOAOGHON KOHCTPYKLWM MMET Me-
CTO clegylowne COOTHOLUEHUSR:

CmM=Co6 + C5; (40)
= (41)
CM—C'mMm=8(Co— C'0); (42)
‘M
Co-C'

rae Co n C'o — OCHOBHble eMKOCTH;

Cm n C'M — eMKOCTM C uccnegye-

Puc 41. WN3mepuTenbHas MbIM AU3NTEKTPUKOM.
AdeNka - € MOABIDKHOM MpeuMyL,ecTBO paccmaTpuBae-
OCHOBHOMW €EMKOCTbHO.

/ o . Moro crocoba 3ak/foyaeTcs B Tam,
— U30INpYyOLWNMN - CTEPXKEHD; o
— BHYTPEHHWNA 3NeKTPOA. YTO pe3ynbTat U3MEPEHUN HE 3aBU-
CUT OT 3HaYeHWa napasuTHOW eMKo-
ctn Cs.

N3mepeHne [W3neKTpUYeCKON MPOHULLAEMOCTU B 3N1EKTPO-
nutax [N. 26, 158, 215]. Tann wn ero coTpyaHukn [J1. 108]
fOKa3ann BO3MOXHOCTb M3MepeHWUa [AW3NEeKTPUYECKOW npo-
HULAEMOCTN B 3N1EKTPONUTAX C BbICOKOW MPOBOAMMOCTLIO.
Mi3mepeHna MOryT npoBOAMTLCA B 6GECKOHTAKTHbIX W3MeEpW-
TeNbHbIX Auveilkax (cm. puc. 24,6). B aTom cnyyae 3HayeHwue
3(eKTUBHOW EMKOCTU BbIpaXKaeTca 4Yepe3 MNpPOBOAMMOCTb
nccnepyemoro pactsopa X u emkoctb Co;

C — CACr-\-0>4CrCo{Cr+ eCo)
02 4-0)2 (Cr + eCo)2 (44)
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Cr— npucTeHoYHas eMKOCTb MOCNef0BaTeNbHOr0 KOHAEeHCca-
Topa 6ECKOHTaKTHOW fYellkn (KOHCTaHTa ANA [aHHOW suvei-
Kn); O — npoBOAMMOCTb (CM. puc. 24).

3aBUCUMOCTb 3((PEKTUBHONW €eMKOCTM OT MPOBOAUMOCTH
Ha rpaduke umeeT Bufg 8-o6pasHoli KpuBoW (puc. 42).

B [/1. 108] amnupuyeckum nyTem HaifAeHbl 3aBUCUMOCTM
MeXAay npoBoAguMMOCTb0 M CM/ pna cnejywowmx CUCTEM:
MeTWOBbI cnupT — BOJA —

XNOPUCTbIA  Kanuii; MeTWUNoBbIN SR
CNUPT — XNOPUCTBIN Kanwuii; TeT-
paarungpotypaH — Boja — Xno-
pUCTbIA Kanwuii; aueToH — Boja—
XNOPUCTbIA  Kanuit; [JUOKCaH —
BOJ4a — MefHbIli Kynopoc; MeTu-
NOBbIA  CAMPT — ANOKCAH — X/10-
pucTbli  Kanuil; BoJa — AWOK- Puc. 42. [uarpamma Ans
CaH — XJIOPUCTbIN Kanwii. B Tol COK%%QAEQESFT; aehﬁg'g::”%*&-
Xe paboTe gna ob6neryeHns one- TponETHbIL)"( ACTBOpOS.
pauuu onpefeneHns MNOCTPOEHO

CEMeiiCTBO 3aBMCUMOCTel Ipdek-

TUBHbIX €MKOCTe OT e ANS pasMYHbIX BeUYUH NPOBOAU-
MoCTeil. 3TO NO3BONAET ONpeAensaTb AU3NEKTPUYECKYH Mpo-
HUUAaemMocTb C TO4YHOCTbO *0,3. C pocTOM NPOBOAMMOCTU
TOYHOCTb W3MepeHUl CcHuxaetcd. W3mepeHuss B obnactu
60nee BbICOKMX MPOBOAMMOCTEN obecrneuymBaroTcAd MyTem Mno-
BbilleHU pabouyell 4acTOTbl, YTO BbITeKAeT U3 YPaBHEHUS
(44). B npubope, onucaHHOM B [J1. 108], MakcumanbHas
yactoTa paBHsinack 20 MIy, 4yTo faBafio BO3MOXHOCTb W3-
mepaTb 8 npu x = 1,8-10“~ Cum/cm.

Mpu wuccnefoBaHUM CUCTEMbI LUOKCAH — BOJa  XNOpM-
CTbIi Kanuil  noaydyeHbl cnepywowme pesynbTaTbl: X=
= 44,79-10-5 Cuwm/cm, Ce//= 41,51 n®d. C nomowbi npu-
6opa 600 Kb u meputenbHoro cocyga Congenr P. 9me npo-
M3Bes MW3MepeHUa AUINEKTPUYECKOW NpoHMLaemMocTn pacT-
BOPOB C TO4YHOCTbIO *0,1. YpaenbHas 31eKTPONPOBOAHOCTb
pacTBopoB cocTaBnsfa x=1,6*10“" MeToAuMKa NpUMeHANach
ANA aHanm3a 3MeKTPONPOBOAHbLIX ABONHbLIX CMECEN.

Ha puc. 42 [/1. 244] npuBefeHO TUNWYHOE CEMENCTBO 3a-
BUCMMOCTEA AU3NEKTPUYECKONW MPUHULAEMOCTU OT MPOBOAM-
MOCTU ANs OGeCKOHTAKTHOW WM3MepuUTeNbHOW fveillku. Kak
BMAHO U3 rpaduka, pocT 31eKTPONPOBOLHOCTM X [0 Ompe-
[leNeHHOro npejena MNpakTUYECKU He WU3MEeHSeT 3HauvyeHus
eMmkocT Cen (ropu3oHTanbHbIli y4acTok). OfHakKo npu
fant>Heiwem yBennyeHMn X 3HaveHue Ce// HaymHaeT 6bICTPO
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pacTu. Kpusble Ans pacTBopuTeneil ¢ pasNuyHoOn e f[ocTu-
raloT OAHOrO W TOF0 >Xe BEepPXHero npefefibHOr0 3HAYeHUs
eMKOCTW, MOCKONbKY ee Befn4yMHa onpefenseTcs TO/bKO
CBOWCTBAMM Camoil AYeiku.

6) OunanekTpoMeTpuUUecKMe MnccnefoBaHNs MOPOLIKOB
[n. 71, 167, 197, 235]

Monyuyunu pacnpocTpaHeHue ABa MeTo4a WUCCNeLOBaHUSA:
WMMEPCUOHHBIA U NPAMONA.

VMimMepcuoHHblli  meTog [/1. 197, 208, 220]. CyuwHocTb
WMMEPCUOHHOI0 MeToja 3aK/lyaeTcd B ToM, YTO uUccliegye-
Mblii NOPOLWOK NOCMeA0BaTeNbHO
norpyxaevca B XMWUAKOCTW C pas-
NNYHBIMK 8 [0 Tex Mnop, noka Agu-
anekTpuyeckune ‘TIpoHMLaemMoCTun
XWAKOCTM M NOpOLUIKA He O0Ka-
XYTCA paBHbIMW. M3mepuTenb-
Hasg Advelika CKOHCTpyupoBaHa
TakuMm 06pa3om, UTO BHYTPEH-
HWIA 3neKTpog AoxoauT o ee fHa.
bnarogapa 3Tomy wuccieayemoe
nopoLwkoo6pasHoe BewWwecTBO Npu
cefMMeHTauMm OocTaeTca Ha pa-
6oueli yacTtu KOHJeHcaTopa.
BepxHAs u4acTb UMMEPCUOHHOIA
AYENKN YyLWIMPEHa W CNYXUT [nd
npuema >XWAKOCTWU, BbITECHEHHOI
nopowkom. Cxema SYelikn M30-

6paxxeHa Ha puc. 43.
N3  uyncna MMMEpPCUMOHHbLIX
Puc.  43.  VmM.vmepcuonHas ~METOA0B Hambonee pacnpocTpa-
Auelika AN uccnegosaHua  MieHbl meTopg LTapke [J1. 305]
MOPOLLIKOB. W wetoq LWwmungra [N, 279]
A—nonpcTe ansa npuema xuako-  lMepBbl M3 HUX 6o/lee  TOUYeH.
cTH; — BHYTPEHHWIA  3NEKTPOf; » N
3 —paboyaa nonocTb; 4 —wu3o- TIPKEe B KayeCTBe XWNAKOCTCWU
MUCMONb30Ban  [BOWHbIe  CMecu
(B 4acTHOCTM, HUTpobGeH30Nn —
TeTpax/iopmeTaH), B KOTOPbIX Y OfHOr0O M3 KOMMOHEHTOB
OV3aneKTpuyeckas MPOHMLAEMOCTb MeHblUe, a y [pyroro
6onble, 4Yem y nopowkoo6pasHOro Bewectsa. B wummep-
CMONMYI >XUAKOCTb W3MEHSAILWerocs cocraBa U COOTBETCT-
BEHHO MW3MEHSOLWENCa e MOMeLanocb CTPOro MOCTOAHHOE
KONMYEeCcTBO uccnegyemoro nopowka. [pu u3MepeHusax
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(hukcuposanocb 3HayeHue AC, COOTBETCTBYIOLEe Pa3HOCTK
MEeXAY [OU3NEKTPUYECKUMMU  NPOHULAEMOCTAMU  XKXUAKOCTU
C MOPOLWKOM W YNCTOW MMMEPCUOHHOI >Xuakoctu (tabn. 4).
Mo pesynbTatamM W3MepeHWid cTpounacb 3aBUCUMOCTb, MO-

Tabnuua 4
EmKOCTb u3mepu-
VIMMepCOHHas CMeCb  EMKOCTb W3MEpHTENb-  TENbHOM AUENKM + UM- P c
(TeTpaxnopmeran HOW SUeliKM + MMMep-  MepcHOHHOW xkmako- FasHocTe [IC,
8_:%-524 *)"E'S'Tpo)%]‘i CMOHHOIA  XKUAKOCTM, CTW-MIOPOLL KOBOTO ﬂ&’:(gml‘”
=39,)-)-20 mn BelllecTBa, JeneHus
PR AT [eNeHna WKanbl UiecTsa, e,
5,00 29,5 28,6 -+-0.9
5.50 25,7 25.4 +:0.3
6,00 23,0 23,2 —0,2
7,00 18,4 19,6 —1.2

Jo6Has M306paKeHHON Ha puc. 44. Tpamas AMHUSA, NPOXO-
jAawas 4epes 3KCNepuMMeHTaNbHble TOYKM, MepecekaeT OCb
abcumcc B TaK HasblBaeMON  WM30AN3NEKTPUYECKON TOuKe,
COOTBETCTBYIOWENA M304M3NEKTPUYECKOMY COCTaBy CMeCHU.
B cnyuae, nokasaHHOM Ha puc. 44, cmecb cogepXuT 5,85 mn
HUTpo6eH3ona u 20 mn TeTpa-
xnopMmeTtaHa. Mpu HailgeHHOM CO-
OTHOWIEHUN KOMMOHEHTOB CMecH
AVN3NeKTPUYEeCKMe  NPOHMULAeMO-
CTU XMAKOCTM W MopolKa paBs-
Hbl. TTOCKONbKY 8 AN1F XUAKOCTMH,
onpegensiemas ee COCTaBOM, W3-
BECTHA, MOXHO HailTu, 4T0 Aun-
aneKTpuyeckas  MNPOHULAEMOCTb
nopowka paBHa €=6,90.
Ha puc. 45 nokasaHa wusme-

< uc. 44. OnpefeneHve fu-
putenbHas Aveitka LUT\Y, wuc- 3M1EKTPNYECKO  MPOHUL,aemMo-
nonb3yemas npun N3MEPEHNAX cTn no meTogy LlTapke.
no wmetogy KHoke [/1. 140].
CyuwHoOCTb MeTofa COCTOMT B TOM, YTO OAWMH M3 KOHAeHcaTo-
POB COAEPXWUT MCCNefyeMblii MOPOLOK U pacTBOP C WM3BECT-
HOM AWM3NeKTPMYeCcKOl NPOHMLAEMOCTbIO, a B ApPyroi c Ta-
KOW >X€ OCHOBHOW €eMKOCTbH MNOMewarT XWUAKOCTb C AW-
3N1eKTPUYECKOW NMPOHNLAEMOCTbIO MeHbLUEN, yem 'y
nccnefyemMoro nopowka. Bo BTopyk s4veliky 3aTeM Haum?
HaloT A06aBNATb XXUAKOCTb C W3BECTHOW AM3NEKTPUYECKON
MpoHuUaemMocTblo [0 TexX Mop, MOKa eMKOCTW >XWAKOCTHO
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AYENKN N A4Yeiikn, COfepiKalleil MOPOWOK, He CTaHYT paBHbI.
N3mepnB [M3NEKTPUYECKYID MPOHULAEMOCTb MOMYYEHHOW
CMecu, onpenenstoT AW3EKTPUYECKYH MPOHMLAEMOCTb Mo-
powka [Jl. 267].

Mpn un3mepeHuax no metogy LWmugra [/1. 279] cTpodAT

ABa rpahuka. OfHM M3 HUX XapakKTepudyeT W3MeHeHue Au-
3/IEKTPUYECKON MNpoHMLae-
MOCTU MMMEPCUOHHbLIX XUA-
KOCTeW, [pyron — nameHe-
HVe LAW3NeKTpU4Yeckol mnpo-
HULaeMocTH UMMEPCUOH-
HbIX >XWAKOCTeli c nopoLl-
KoM. Touka nepeceyeHus
KPWBbIX faeT 3HauyeHue AW-
3M1eKTPUYECKOW MpoHuLae-
MOCTW MOPOLLKA.
VIMMepCUMOHHBI  MeTof
He MOXET MCnonb30BaThCA
B TeX Cnyvaax, Korga Xwup-
KOCTb BbI3blBAaeT B uUcche-
Puc. 45, WmmepcuoHHas  siyeiika BellecTBe (u3nye-
WTW ANA  uccnegoBaHus nopow-  CKuMe (HabyxaHue) uam Xxu-
KOB. MUYecKne MU3MeHeHus. 3TOT
[ —CbemMHas BOPOHKA: 2—kpbllka, 3—  MeTO[ HENpuUrojgeH u And
pybalwka TepmocTata: 4 —nepekntoya- <
Ténb; 6, 5-—nonoxeHns nepeknwouare- WUCCAEAO0BAHUN BELWECTB C
Tt noren "% BbICOKOW  aACOPBLMOHHOI
CNOCOOHOCTbLIO, TaK Kak au-
3aNeKTpuyeckas NPoOHMLAEeMOCTb WCCMeAyeMOoro mnopolwka B
3TOM CAy4ae CTAaHOBMTCHA 3aBUCMMOI OT nongapusauunm uUM-
MEPCUOHHOW XUnaKocTh. C yMeHbLIeHMEeM MOASPHOCTU UCNONb-
3yemOi [BOWHOW CUCTeMbl BENMYMHA LUINEKTPUYECKON npo-
HULaemMoCTM yMeHblaeTcsa [J1. 208].

Mpamoit meToh wccnefoBaHWa nopowkos [J1. 209]. 3ToT
MEeTOf COCTOWT B TOM, 4YTO M3MEPUTENbHYK SYeiiky 3ano-
HAKT BELWECTBOM, WMEKLWNUM M3BECTHbIA pasmep 4acTuu.
daKkTUueckn uccnefyemoe BeELWECTBO ABAAETCA ABYXKOMMO-
HEHTHOW CMecblo, COCTOAWeEA M3 BO3AyXa W MNOPOLIKOBOIN
npo6bl. MO3TOMY AU3NEKTPUYECKYI MPOHULAEeMOCTb ucche-
JYyeMOil NOpOoLWKOBON NPo6bl BbIYUCAAIOT MO IMAUPUYECKUM
UAY NoNyamnupuyeckum Qopmynam cmeweHunsa. paBub-
Hblli BbI6OP (hOpMYynbl ABAAETCA MNpWM 3TOM pellakw,uMm Mo-
MeHTOM. [lpocTeliwas Gopmyna cmeweHns — popmyna
3unbbepwTeiHa — UMeeT BUA:

el2= 6 P1+ €22, (45)
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roe 8l u 82— aManeKTpuyeckme MNPOHULLAEMOCTU KOMMOHEH-
TOB cMmecu; 82— guanekTpuyeckas MNPOHULAEMOCTb CMECH;
pln p2— 06bEMHAA KOHLEHTpauMa KomnoHeHToB {pl-\-p2=
= 1).
3)aBVICVIMOCTb (45) peicTBUTENbHA, B OCHOBHOM, ANf
CMeCeil, HaxoAAWMXCA B XUAKON (hase, €CNM OHU He CAunLL-
KOM CYLLeCTBEHHO OT/IIMYAKTCSH MO CBOUM AW3NEKTPUYECKUM
npoHuyaemocTam. O6uiero npasuna Ans Bbibopa ¢opmyn
CMelleHNs yKasaTb HeNb3sd, W 0CTaeTca MoflarathCa Ha
BCTpeyalllmMecs B NUTepaTtype peKoMeHAauuu, Kacawuimnecs
rpaHuy, NPUMEHMMOCTU 3TUX hopMy.

dopmyny BuHepa, Hapaay € Apyrumm uccnefoBaTenamu,
nccnepgosan bpyrreman [/1. 34]. ®opmyna BKAOYaeT B cebs
3MOUPUYECKUA  KO3IDDULMEHT U, ABASOWMUIACS GHYHKLKeN
82. B (hopmyne JinxteHakkepa — PoTepa [/1. 13] Takxe ¢u-
rypupyeTt aMnupuYecKnini MHOXUTeNb K, MPUHUMAOWNIA 3Ha-
yeHua ot O go 1 dopmyna JIMXTeH3KKepa cnpaBeg/inea
AN MEeNnKoAMCNepCcHbIX OfHOPOAHLIX cMmeceli. lMepBas ¢op-
myna Opbenesckoro [J1. 13] ucnonb3yetca ANd TaK Hasbl-
BaeMbIX MAaTPUUYHBIX CU-
cTeM, cojepXalux pas-
HOMEpPHO  pacnpejeneH-
Hble BK/KOYEHWS NpPoOAon-
rogatoin hopmbl (hopmy-
Na paccmoTpeHa B pab6o-
Te CkaHaBu [/1. 315]),
BTopas (opmyna Ofbe-
NeBCKOTo AeiCTBUTENbHA
AN CMecel, B KOTOpPbIX
YacTuubl, obpasywowune
CTPYKTYpY, He ynopsapo-
YeHbl.

Ame [N. 197], rny6o-
KO W3y4yaBlWMUA BOMPOCHI
aHanMsa MNopoLKoB, pas-
pa6oTtan wmeTtod, MNO3BO-
NVBLINIA pacnpocTpaHnTb
hopmyny cmeweHna Bwu-
Hepa Ha aHW30TPOMHbIE

BeulectBa [J1. 209]. Mpo- Puc. 46. TIpyxuHHasa Aveiika  Ans
BOAS WCCNEROBAHUS [eK- uccnegosaHns nopowkos (CEBUKW).

| —HapyXXHbIii  3NeKTpof; 2 — BHYTpeunHuii
CTpaHa nNpPAMbIM  METO-  3pekTpop: 3 —3alWUTHOE KOMbLO; %—nop-

WeHb; 5—cxumatowas npyxuHa, 6—Tek-
AOM, Sme [ﬂ. 209]’ nmes CTUnbHO-6aKkennToBas onopa; 7 —WHAWKATOP
B BNUAy 3aBUCUMOCTb AU- faBfeHus; B—Kpbllwka.
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3/1eKTPUYECKO/ NPOHULAEMOCTM OT MONEKY/NSIPHOrO  Beca,
yKasan Ha Lenecoo6pa3HOCTb OLHOBPEMEHHO C M3MepPeHUEM
AVN3NEKTPUYECKON NPOHULAEMOCTM ONpefensiTb U MONEKY-
NApHbLIN Bec.

Pe3synbTaTbl M3MEpPeHUs AW3NEKTPUYECKOW MNPOHWLLAeMO-
CTU 3aBMCAT OT pasmepa uacTuy wuccnegyemoro BenlecTea
M OT nopucTocTn o6pasua. Mo3TOMy yKasaHHble XapakTepu-
CTUKU (pa3mMep YacTuy W NOPUCTOCTb) AO/MKHbI YUYUTHIBATb-
CA NpyM NOMy4YeHUM OKOHYATeNbHOro pesynbTaTta. [And MNoBbI-
WEeHNA TOYHOCTW W3MepeHUin cnegyeT MCNOMb30BaTb MOPOLU-
KW C TakuMKM pasmepaMu 4acTWL, ¥ MNOPWUCTOCTbIO, MpK
KOTOPbIX pe3ynbTaT WM3MEPEHWI YyXe He YyBCTBUTENEeH K WX
BapuMauun. IKCMepUMeHTaNbHO YCTAHOBMEHO, 4YTO HayuHas
C OMpefieNleHHOr0 pasmMepa 4YacTuL, 3HA4YeHWe AM3neKTpuue-
CKOM MNPOHULAEMOCTM CTaHOBMUTCS  MOCTOSHHBIM.  TO/bKO
B 3TOM Cflyyae MeTOJ MOXHO MCMONMb30BaTb AN CPaBHEHWA
ABYX 00pasloB, HE3HAYMUTENbHO OTAMYAlOWMXCA N0 MOpuU-
cTtocTu. Ha puc. 46 mokasaHa NpyXuWHHas fA4veiika Ana uc-
CnefoBaHMWA MNOPOLWKOB MpY MOCTOAAHHOM COOTHOLUEHWWU No-
powka u BO3fyxa. fuelika ycnewHO Wcnonb3oBanacb ANA
npsMOro AU3N1eKTPOMETPUYECKOr0 MCC/Ief0BaHNS MOPOLUKOB.

B) [MINeKTPOMETpUYECKNEe WCCNeAoBaHNs NNacTUH, (ONbIM U NNEHOK

[N. 23, 71, 107, 197, 200, 338]

MN3MepeHUs [AU3INEKTPUYECKOW NPOHULAEMOCTM NAACTWH
NPoOBOAATCA C LENbl onpefeneHus W30nuMpyroLWed cnocob-
HOCTW M30NALUOHHLIX MaTepuanoB, BbIBNEHUS pasnnyuii
B CTPYKType NaacTMaccoBbiX MAacTUH (B 4acTHOCTM, M3-3a
TeMnepaTypHbIX W3MEHEHWI B CTPYKTYpe), OLEHKU CTeneHu
nonivMepusaunn u nonukongeHcauuu. Kpome TOoro, msmepe-
HUA OW3NEKTPUYECKOW MPOHWMLAEMOCTW NAacTUH MOryT npo-
BOAWUTLCS NPW pELUeHUU aHANUTUYECKUX 3afad, B YaCTHOCTU
npy onpegeneHUn cofepXXaHWa MATYUTeNneld wuan Bogbl.

MnacTUHbl OTAMYAKOTC  OT (PONLIM U MAEHOK TOJbKO
TONUIWHOK 06pa3LoB, MO3ITOMY METOAbl W3MEPEHWUIA ANS HUX
Mo cylecTBy OAMHAaKOBbI. Pa3nuyaloT gBa MeToja u3amepe-
HWiA. Mpu NepBOM MCCNeayemMyt NAacTUHY WAKM (oNbry 3a-
XUMaKT MexXAy 3/eKTpojamMu OMpefeNeHHOro pasmepa,
npu BTOPOM 3/1EKTPOAblI MPUEMIEMOro pa3Mepa HAHOCAT Ha
nccnepyemsblii obpasel,.

Mpu W3MepeHWaX MepBbiM MeTOAOM W3MepUTebHas
Ayeilka COCTOMT W3 31€KTPOAOB Kpyrnoi ¢opmbl, KOTopble
62

MOXHO CO6AMXaTb NpWM MOMOLM MWUKPOMETPUYECKOTrO BUHTA.
BUHT cnyxuT pfna 3akpenneHus uccnegyemoro obpasua
B W3MEpWTENbHOM nmpocTpaHcTee. [1o wWKane MUKpomeTpa
onpegenseTca TonuimHa o6pasuya (puc. 47 u 48). EMKOCTb

Puc. 47. Aueiika Tna MPM5T ons
nccnefoBaHUs MAacTyuH.

| —XpanoBuK; 2 — WapuKOBbI  MNOAWMUNHUK;, 3 —
WwTyluepa fAN8 COeAWHEHUs C TepmocTaToMm; 4 — Mu-
KpomeTpuyeckas runb3a C_pAeneHusmu; 5, 6—anek-
TpoAbl; 7 — W3MepuUTeNbHbIli 06bem; 8 — kepamuye-
CKMIA 1301ATOP; 9 — KoaKCcWanbHbIi pasbeM.

C MW3MepuTeNbHOr0 KOHAeHcaTopa BbIYMCAAKT, MNOMb3YACH
topmynamu (5) un (46):

0= 85.-~=8,885.10-4-". (46)
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MopcTaBnas 3HavyeHWs P B KBagpaTHbIX CaHTMMeTpax

B CaHTMMeTpax, nonyvatoT C B nukodgapagax. [anee
no ¢gopmyne (1) BbIYMCAAKT LUINEKTPUYECKYHO MNpPOHMUae-
MOCTb 06pasua.

Lns ynpouieHus pacyeToB pPeKOMeHAyeTCA CTpPOUTb Ka-
NN6POBOYHbIE KPUBbLIE OCHOBHOW 06Leli eMKOCTU B (DYHKLMUH
TO/IHIMHbI cnosd. TOYHOCTb M3MEPEHUS OMMUCAHHBbIM CMOCo60oM
HeBbICOKA, MOCKO/bKY BO3fYLUIHAas MpPOC/oliKa MeXAy 31eKT-

Puc. 48. Auelxa pnAa

nuccnefoBaHna  MnacTuH

C u3MepuTenem  TOM-
LLMHBI.

| — BUHT rpy6oii HacTpoii-
KW; 2 —BWHT TOYHOW Ha-
CTpOViKK; 3 — BepxHsas
OT/INBKa; 4 — pasbem
BepXHero anektpoga: 5—
pa3bemM  HWXKHEro anek-
Tpoja: 6—HWXKHAA OT-
AuBKa; 7 — WHAMKATOp-
Hoe oKowWkKo; 8 —BWIT
MKcauuMn  MHAMKaTopa,
— BepxHuWii_ umsonatop:
10 — BepxHWiA 3nekTpon;
Il — 3aWmuTHOE KOMbLO;
12 — cyetunk; 13 — pe-
rynatop  wkanbl; 14 —
BO/Mb()PaMOBbI/i  KOHTaKT;
15 — ycTaHOBOYHas
HOXKa.

pogamMu W nccnegyeMbiM MaTepuManomM BHOCWUT MOTPELHOCTb
B pe3ynbTaTbl u3mepeHuin. MeTon Hambonee ypobeH npu
nccnefoBaHUAX NAOCKOMapanfienbHblX NAacTUH. Ona usme-
PeHWIA C MOTrpPelWwHOCTb0 MeHee 1% TpebyeTca, 4To6bl BO3-
AYWHbIA 3a30p 6bin MeHblwe 0,017e, rge M — ToNWMWHA UC-
cnefyemoli NNacTUHbI, € — OTHOCUTEeNbHAA AW3NeKTpuyeckas
NPOHULAEMOCTbL MaTepuana.

Ecnn n3mepuTenbHblA KOHAEHCATOP CHabXeH MUKPOMET-
poM, npoueaypa u3MepeHWs ynpowaetca. B atom cnyuae
KOHAeHCaToOp C W3MepsaemMoil  NAacTUHOW NPUCOEAUHSAIOT K
n3MepuTenbHOMY npubopy KM ycTaHaBAMBalT paBHOBecue,
OAHOBPEMEHHO MWUKPOMETPOM U3MepsAT TOAWWUHY i. ocne
3TOro BbIHMMAKT o6pasey M CHOBa ypaBHOBeLWMBAlT Npwu-
60p, M3MeHAA paccTosHWe MeXAy 3fnekTpojamu LO BeAnyu-
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Y cl'. OAnaneKTpMYecKyld MNPOHWULAEMOCTb  MCCneayemMoi
NNacTUHbI paccyunTbiBalOT NO QopMmyne

r= (47)

Mpn n3mepeHusx Mo BTOPOMY MeTOAY 3NEKTPOAbl Ha-
HOCAT Ha uccnefyemyl NNacTUHY KUCTbl (Hanpumep, TO-
KonpoBogdAwy >nacty Jlelitaunbbep dupmbl [erycca) nu-
60 nyTemM MPUKNEMBAHWS TOHKON MeTannmyeckoin (onbru
WAKN >Ke HanblfleHWeM cnof MeTanna B Bakyyme. Ecnu cpeg-
HAA TONLWMHA maTtepunana <
onpefensieTcd Ha OCHOBaHWUWU
o6paboTky 60/bWOr0 4ucna
OMbITOB, TO Henjockonapan-

NeNbHOCTb NNACTUH He 0Ka3bl-
BaeT 00NbWIOr0 BAUAHUA Ha

pesynbTat UsMepeHun. Puc. 49. TMpuHuunnanbHas cxe-
TPpYAHOCTU NONYYEHUS Bbl-  Ma TpexaneKTPOAHOTO KOHAEHCA-
COKO TOYHOCTU Npu un3mepe- Topa.
HMAX Ha MaacTUHax W ofibre A —wuccnepyemas —nnactuHa; B —
CBfi3aHbl C NOTEeHLWanbHOM aniolkuenan (onra.
BO3MOXHOCTbIO AONyLleHWs 60NbWOro YynMcna MOrpewHoCcTe.
Onsa yMeHbleHWS MOrpewHoCcTenl U3MEPUTENbHYIO SYeliky
BbIBEPAIOT C MOMOLLbIO 3TANOHHbLIX NAACTUH, UMEKLWNX pas-
NNYHble AWN3NEKTPUYECKYO NPOHULAEMOCTb W TONWUHY. Bbl-
COKYI0 TOYHOCTb AalT M3MepeHus no metogy [proHain3eHa
n fmée [J1. 105] ¢ ncnonb3oBaHWEM TPEXINEKTPOAHOINO KOH-
JeHcaTopa, M306paXKeHHOro Ha puc. 49. [na u3mepeHwuit
TpebytoTca fABe nnacTWHbl. Hapy>Hble 006KnafKu COCTABHO-
ro KoHfeHcatopa coeguHsloTca. Mexay AByMa wucchegye-
MbIMW NAacTUHaMW HaxXOAUTCHA TOHKasa antoMuHuesBas Honb-
ra-anekTpof. HapyXHble 31eKTPOAbl MOABMXHbI U 3a3emne-
Hbl, 4YTO YMeHbllaeT HONA paccesHus. EMKoOCTb noforo
KOHZeHcaTopa BblyucnseTca no gopmyne

C,= -"-|-2,1434 (48)

0.9
roe r— paguyc Kpyrnow nnacTuHbel, CcM; |— paccTosiHue
MeXJy BHYTPEHHUM W Hapy>XHbIM 31eKTpoAamMu, CM.

MonpaBoYHbIA uneH B (48), Kak npaBwWno, 3aBUCUT OT
TONWMHBI NNACTUH. Ha TOYHOCTb M3MepeHUs 60MblIOe BNUA-
HMe OKa3blBaeT Ka4yeCTBO KOHTaKTa MEXAy 3/IeKTPoLOM U
nccnegyeMbiM Matepuanom.

Mpn n3mMepeHUAX Ha TOHKUX obpasuax MOrpewHocTn Mo-
r'yT BO3HWKHYTb M3-3a 60NbLIOTO faBfieHUA Ha KOHTAKTUPY-
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lOLWMX MNOBEepXHOCTAX. [Nna ycTpaHeHus aToro addekTa I

B KauyecTBe OJHOro W3 31eKTPOAOB MCMOMb3yeTca CNOA pTy-
Tn [/1. 244]. Mpun wnccnefoBaHWM NaKOBbIX MOKPbITUIA Nako-
BYI MNEHKY, HAHECEHHYK Ha MeTaN/MYecKyr OCHOBY, Ha-
KNaAblBalOT Ha KPYr/bliAi 3N1eKTPOA, a CBepXy HafnarawT Mo-

Nblii 3NEeKTPOA, uYepe3 OTBEpPCTWE B KOTOPOM Ha MeHKY Ha-
nMBalT PTYTh.

12. AnanekTpnyeckme notepu n nx usmepeHune

Ecnv AU3INEKTPUK Haxo[uTCs B MepPeMeHHOM 31eKTpuue-
CKOM MO/, OH MOAAPU3yeTCs, NOTPeBAS SHEPTUIO OT MUCTOY-
HUKa nuTaHus. TMOrNOWEHHYO 3HEpPruio, NpeobpasyoLyto-

c B TEMJIOBYIO U HarpeBaloWylo AMINEKTPUK, Ha3blBalOT Aun-
NEKTPUYECKMMU MOTEPAMMU,

a) BiusHMe 4acToTbl Ha AM3NeKTpuyeckve notepu. MocTpoeHue
[N3NEKTPUYECKOTO CreKTpa

[vanekTpuyeckuil crnekTp B rpaduyeckoit (opme npea-
CcTaBNfeT 3aBUCUMOCTb AMINEKTPUYECKUX NOTepb OT YacTo-
Tbl. O6LWENPUHATO BMECTO YaCTOTHbIX W TeMmnepaTypHbIX
3aBUCUMOCTENA 6 npeacTtaBnATb B rpauyeckoin ¢opme
3aBUCMMOCTM [ANA KOMMOHEHTOB KOMMNAEKCHON [AU3NeKTpu-
Yeckoil mpoHuuaemocTu e' u e". Tak, [paingen u Benu
[/1. 63] nocTpounu cnekTpbl ' 1 € ons TBepLOro BTOPMWY-

HOro cnupTa.
N3yyeHne aHOManuini B pasnuny-
HbIX 06nacTax [U3INEKTPUYECKOro
CMeKTpa MOXeT AaTb NONEe3HYy npu
_ CTPYKTYPHbIX WUCCIeJ0BAHUAX WH-

(n=21r"

topmaumnio [/1. 112]. OpHako Ana
3TOro TpebyeTcAd ACHOE NMOHUMaHWe
abCcop6bUMOHHbBIX MPOLECCOB, NPOUC-
X04AWMNX B BeW,ecTBe W NpPUBOASA-
WKUX K MOSBMEHU O0COBEeHHOCTEN
B CMeKTpe. /
Mpexpae 4yem um3yyaTb 3TU Npo-
6) Lleccbl, HE06X04MMO HaANTU rpaHuuy,
oTAenswoWy ob6nacTb NOTEPb, Bbl-
3bIBAEMbIX  3N1EKTPOMPOBOAHOCTbLIO,
oT o6nacTn notepb febas. Ha puc.
50,a npuBepeHa 3aBucumoctb 146
(Q C noBblweHNeEM

Puc. 50. 3aBucumocTb
0T u4acToTbl (a) w
Temnepatypbl (6).

| —o6nactb notepb OT 3fek-

TPONPOBOAHOCTH; 2 —06/1acTb
[e6aeBCKNX MoTepb, OT 4acToThl

66

4acToTbl CHavyana nosenseTrcs o061acTb NOTepb OT 3/EeKTpO-
npoBogHOCTM, a 3aTeM ob6nactb notepbp febas. Ab6copbum-
OHHble 06n1aCTU cnekTpa MOryT BO3HWKaTb B pe3ynbTaTe
cnegywouwmx npoueccos [J1. 112]:

1 A6cop6umnmn, Bbi3bIBAEMOW HaxoAAWMMUCSA B BelecTBe
cBOOOAHBIMM MOHamu. Makcumym Ha rpaduke 1:86((0) oT-
cyTcTByeT. C noBblWeHUEM 4YacToTbl abcopbums pes3ko na-
paet. C TOYKM 3pEHUs aHaNUTUYECKUX WCCNefoBaHWiA naw-
60MbWNIA MpaKTMUYECKUIA WHTepec npeacTaBnser o6nacTb
noTepb OT 3MEKTPONPOBOAHOCTU. [loTepu 3TOro poja Bbl3bl-
BalOTCS He TOMbKO 3/1eKTPOMPOBOAHOCTLD WOHHOrO TWMNa.
[dnanekTpuyeckne notepu, ocobeHHO B BelleCTBaxX C Heanek-
TPOUTUYECKNMU CBOCTBAMM, MOTYT BbI3bIBATbCA BOAOPOA-
HbIM MOCTOM.

2. XuMuuyeckne unu @uandeckne pedekTbl KpuUcTanin-
UeCKO pelleTKM — BTOPOM MCTOYHWK abcopbuum, B coBep-
LWIEHHOM WOHHOM KpucTanne AWNOAM OTCYTCTBYHT. losABne-
Hue aeeKTOB UNWM NpuUMeceid NPUBOAUT K MOSABMIEHUID AUNO-
neli, NOPOXAaKWmMX AUNONbHY abcopbuuto.

3. AvaneKTpuyecknue noTtepu MOryT BO3HWUKaTb B pe-
3ynbTate abcopbuun MOMEKYNn  pasfiMyHbIX FasoB U XUA-
KocTeih (Hanpwumep, BOAbl) Ha MOBEPXHOCTWU BellecTBa.

4. AvnonbHyto abcopbunto BbI3bIBAOT U3MEHEHUS OPUEH-
Taunu 3NeKTPUYECKUX AUNONel, HaxXOAAWWXCA B BellecTBe.
Monekynbl WaM TFpynnbl MoAekyn, obnagatowmne AUNONbHbI-
MW MOMEHTaMW, HAXOAsTCS B ONpeAeneHHOM PaBHOBECHOM
COCTOAHUN, 3aBUCALLEM OT CTPYKTypbl BeuwlecTBa. llog fei-
CTBMEM Tenfa AMNOAW MOTYT MepexofuTb M3 OLHOr0 paBHO-
BECHOr0 COCTOAHMS B Apyroe. B o6nactu pagmoyacToT Be-
POATHOCTb Mepexofa MNOBbIWAETCA. ITOT MEXaHU3M MNOPOX-
fLaeT penakcauMOHHble ABMeHUA B AM3NeKTpuke. YacToTa,
COOTBETCTBYlOLLAA MaKCUManbHOW AUMNONbHOW abcopbuum,
HaxoanUTCA M3 COOTHOLUEHMA

11.
ovec — “T (49)
roe 1°0— sHeprma akTWBauUWM AUNO/bHLIX MEPEXofoB, YMC-
NEeHHO paBHas BbICOTE MOTeHUManbHOro 6apbepa, pasjens-
lOlWero fBa pPaBHOBECHbIX COCTOSHWA; /T — TennoBas 3Hep-
rmsa; A — nocTofHHas.

MpaKTWYecKN C M3MEHEHWEM TeMmMepaTypbl MOJIOXKEHUE
abcopbUMOHHOrO MaKCMMyMa B CMEKTpe MeHseTcs; npu no-
BbILUEHUN TemnepaTypbl MakKCMMyM CABWraeTcs B CTOPOHY
60/ee BbICOKMX 4aCTOT.
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5. B cnyuae, korga ob6pasel, HeO4HOPOLEH U COCTOMT
HECKONMbKUX [AW3NEeKTPUKOB, 06nafallimnx pasiuvyHOn au-
3NeKTPUYECKO MPOHULAEMOCTbIO, Ha MNOBEPXHOCTAX pasfe-
na 00pasylTCcs 3NeKTpUUYeckue 3apafbl, ypaBUMBAlOLLMECH
OYeHb MeAneHHo. IOTOT 3(eKT, Ha3biBaEMbIil MEXCM0EBOW
nonspusaumnenn, Takxe NOpoXxgaeT AW3NeKTPUYeCKuMe no-
Tepu.

6] BnusiHMe Temnepatypbl Ha AW3NEeKTpUYeckue notepu

OIeKTPONPOBOAHOCTb MOJMIAPHLIX BELWEeCTB MPWU MOBbILIE-
HUM TemnepaTtypbl ysennynsaeTcs. Kak cnefcTBue HECKO/b-
KO BO3pacTarlT M noTepu. NMpu HU3KOI TemnepaType AUNOAN
ManonoABWXHbl 1 1,86 He3HauuTeneH. C NOBbILUEHUEM TEM-
nepaTypbl NOABMXHOCTb AUNOMEN yBeNNUYMBaeT-95 U BO3-
pactaer, OAHAaKO C NOBbIWEHWEM TemnepaTtypbl OLHOBpe-
MEHHO CHUXaeTcs BA3KOCTb cpefbl (yMeHbLlaeTcAa TpeHue
aunnonei), a aTo NPUBOAUT K YMeHblleHUto 176. Bcnegcrteue
3TOr0 pes3ynbTUPYHOLLUTA npy¥ NOBbIWEHUN TeMmnepaTypbl
MOXET KaK yBenmumeaTbCA, TaK W yMeHbwarbca. [MomMumo
3TOro, C POCTOM TemmepaTypbl MOXeT BO3pacTaTb MOHHas
3/IeKTPOMNPOBOAHOCTb, @ OAHOBPEMEHHO C 3TUM U NOTepu OT
3/1eKTPONpPoOBOAHOCTU. W3MeHeHMe TemnepaTypbl Bbi3blBaeT
CMelleHne MakKCMMyMma AUINEeKTPUYECKUX MNOTepb B CTOPOHY
BbICOKMX 4acTOT, MOCKOJIbKY MPW MOBbIWEHUU TeMmnepatypbl
TPpeHWe OKa3blBaeTCAd MEHbLWMUM U3-38 YMeHbNleHWs BA3KOC-
TM. Ecnm nonapHble rpynnbl Monekyn 60nbnwe, TO Makcu-
MYMbl NOTEPb MOABAAKTCA YXXe NpPU KOMHaTHOW TemnepaTy-
pe faXe Ha 4yacTtoTax okono 50 Iwu.

3aBucumMocTm OT TemnepaTtypbl, u3Mepsemas Ha no-
CTOAHHOI yacToTe (Tak HasblBaeMas TepMOLHINEKTpuue-
ckas 3aBMCMMOCTb), M OT u4acToTbl [J1. 15 46] wWwuMpokKo
MCNONb3YTCA NPU NPOBEAEHUUM CTPYKTYPHbIX MCCNefoBa-
HUA W aHanus3a 4acToTbl BewecTB. [pM NOBbILWEHUU Temmne-
paTypbl Ha TepMOAW3NEKTPUYECKON KPUBOW cHayana MosB
naetca obna'cte notepb [eb6asd, 3aTtem o6nacTb noTepb OT
afekTponposogHocTu (puc. 50,6).

B) ArperaTHoe COCTOSIHUE U AM3NEKTPUYECKMe MnoTepu

AvanekTpuyeckne 'moTepn B 3HAUYMTENbHOW Mepe 3aBUCAT
OT arperaTtHoro cocTosHuWs BeuwiecTBa. B rasax 3atu noTtepwu
NPakTUYeCKN paBHbl HY/HO: MOTEPUM OT MOHU3ALUM BO3HUKa-
0T TONbKO MNPW BbICOKOM HAMpPAXeHWUU. [uanekTpuyeckue
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noTepun B XXWAKOCTAX 3aBUCAT B OCHOBHOM OT WX YUCTOTHI.
MpucyTcTBUME PACTBOPEHHbIX WAW B3BELEHHbIX MNPUMECHbIX "
BelWeCcTB NPUBOAUT K 3HAYMTENbHOMY YBE/MYEHUIO MNOTepb.
3HaueHusd 6 HekoTOpbiX Hanbonee BaXHbIX pacTBoOpUTE-
neii npusefeHbl B Tabn. 5. B mpaBom cTOon6GuUe YyKasaHbl
ONVHBI BOJIH, Ha KOTOPbIX MPOBOAUNUCL W3MEPEHMUSA.

Tabnuuya 5

[OVnaneKTpuyeckne noTepu Pas/iMYHbIX BELLECTB

Beluectso 1e5X10-* XM

200—600
200—600
200—600
300
230
250—650

oRoOo

o
ol
SCwwoOronN

O RO WO ©©wm®

OTWNOBbIA CNNPT
MponvoHoBasi KucnoTa

N
©

METUAEHXTTOPUL ettt

oo
w
o
o

TeTpax/siopMeTaH
METUMOBBIA CIIMPT .vviviiiieiieieiee e . 43

=
o
©

XapakTepHa 3aBUCMMOCTb AUMNO/bHLIX NOTEPb OT BA3-
KOoCcTU. WN3MeHeHWe BSA3KOCTWM CMeECeil pas/iMUHbIX MOMASPHbIX
XWAKOCTEN BbI3biBaeT CMELleHUEe KakK 06/7acTu MNoTepb pe-
nakcauuu, Tak v 1e6aeBckoro Makcumyma.

rl N3mepeHune AU3NeKTpuYecKnx notepb
[N. 21, 75, 244]

MeTofbl WM3MepeHWUA [AUINEKTPUYECKUX MOoTepb B 60Nb-
IWIMHCTBE C/AlyyaeB COBMafjaldT C MeToJaMU U3MEpPeHUus fAu-
3NeKTpUUecKol npoHuuaemocTu [J1. 92]. AusanekTpuuyeckue
notepu 06LIYHO U3MEPAKTCA B EMKOCTHbIX sfuYeliKaX OfHO-
BPEMEHHO C WU3MEpPEHWEeM [W3NeKTPUYECKON MNPOHULAEMOCTH.
M3mepuTenbHOe YCTPOMNCTBO JO/MKHO obecneymBaTb BO3-
MOXHOCTb NOCNef0BaTeNbHOro0 u3mepeHns emkoctu C u co-
npotusneHnsa A. Ecam 3aTm napameTpbl M YacToTa W3BECTHbI,
TO MoTepu ONpefensitoTCa MO NPUBEAEHHbIM Bbile GOpMY-
nam.

KannbpoBo4YHble pacTBOpbl, HEOBXOAMMbIE ANA NpPaKTu-
4YecKOro M3MepeHus [AU3NeKTPUYECKWX MoTepb, A0 CUX NOp
NOAy4YnUTb He YAanocb, TaK KakK camble He3HauuTenbHble
NPYMeCU B XUAKOCTU BbI3bIBAOT 3HAYUTENbHbIE WM3MEHEHUS
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AV3ANEKTPUYECKUX noTepb. [NsA W3MepeHWn  AunanekTpude-
CKMUX NOTepb MPUMEHSAKTCA MOCTOBON U pPe30HaHCHbLIA MeTo-
Obl, KOTOpble paccmaTpuBalucb B pasfene, MOCBAWEHHOM
mMeTofaM W3MEpPeHWa AU3NEKTPUYECKOW MPOHULAEMOCTH.

3HayeHne 176 MOXET CYL,eCTBEHHO 3aBUCETb OT 4acTo-
Tbl W Temnepatypbl, MNO3TOMY WMeeT CMbICN CpaBHMBaTHb
pe3ynbTaTbl U3MEpPeHUs, NONYYeHHble MpPU OAMHAKOBbIX Yac-
TOoTe M Temnepatype. lpu wusMmepeHnax 17a wuccnegyemoe
BELECTBO MOMeLLaloT B TePMOCTAaTMPOBaHHYI A4Yeliky TOnb-
KO HenocpejicTBEHHO nepej W3MepeHWEM, MOCKOMAbKY Moc/e
NPOAO/DKNTENBHOTO COMPUKOCHOBEHUA C METaN/IMyecKumMun
3fleKTpofaMun fAYelikM 3NeKTPONPOBOAHOCTb MCCAEAYEMOro
BelllecTBa BO3pacTaerT.

OuvanekTpnyeckne notepu MOryT U3MepATbCA YHUBEp-
cafbHbIM AUW3fneKTpoMeTpoM. B atom cnayvae k npubopy
NPUCOEAVNHAIOT TLLATEe/IbHO OYMLLEHHYIO U TepMOCTaTUp”BaH-
HYI0O M3MEPUTENbHYI0 A4Yeilky W OnpeaensitoT ee napameTpsbl.
Mocne komneHcaumu (cm. puc. 13, nepeknwyatenb B MNOJO-
XeHun C) wn3mMepalOT NPoOBOAMMOCTL  paccemBaHua Cpac
(nepekntoyatens B nonoXxeHuu C). 3aTem 3anofiHAKT [4eli-
Ky uMccneayemoi XMAKOCTbH W OCYLLEeCTBAAKT KOM:Mencaunto
CHayvana B nosioxeHuu C, a 3atem B nonoxeHun 10 nm6o 100,
B 3aBMCMMOCTU OT 3HAYEHUA [MINEKTPUYECKUX MOTepb Be-
wectsa. Onpefenus 3HayeHWe TMPOBOAMMOCTM  BellecTBa
Oeew, no gopmyne (50), BblunucnsawT 186:

lome 8 = 530° '~ 7.°P%¢ (50)
¢ Bew, “I" ~ pac
MpumeHeHWe MeTo4a 4acToO OrpaHWYMBaEeTCH K3-3a MO-
Tepb OT 3nekTponpoBogHocTu. Kak npaBufio, TPYyAHOCTH
BO3HWKAOT npu usMepeHnax 186, npeBblwarowWwero eamHun-
uy. B npeobnagatowem 60/bWINHCTBE .CYyYaeB faXKe MOBbI-
WweHne pabouei yacToTbl He faeT MOMNOXWUTENbHOrO pe3yb-
TaTa. MeTof4 MOXeT MNPUMEHATLCA W LNA BelwecTB C
npeBblllalOWMM eguHuLy. B 3ToM cnyyae M3MepeHuUs AOMX-
Hbl MPOBOAMTbLCA Ha HW3KOM 4acToTe NpWM nNomowmM 6GecKoH-
TaKTHOI A4veitkn [/1. 12, 315].

YACTb BTOPAA

MPAKTUYECKOE MPUMEHEHWE AOWUSNEKTPOMETPUN
N 69, 182, 197, 226, 246, 288]

AvanekTpomeTpus MMeeT NepCcneKTUBbI LWMPOKOro npu-
MEHEHUs BO MHOrMx o6nactax xumuu. OfHAKO B HacTof-
Wwee BpemMs HM B obBnactW aHanmsa, HM B 061acTU TEXHONO-
rMm ee noTeHUManbHble BO3MOXXHOCTW B [OCTAaTOYHON Mepe
He UCnonb3yTCs.

Mo 3HaYeHWO AW3NEKTPUYECKON MNPOHULAEMOCTM OKasbl-
BaeTCA BO3MOXHbIM OCYLW,eCTBUTb Tpybyt Knaccuunkaymio
opraHu4eckmMx pacTBopuTene.

Mo 3ToMy npu3HaKy XWAKOCTU MOXHO pasfiennTb Ha
ase rpynnbl (Tabn. 6):

1) HenonspHble pacteoputenn (e= 2-"3);

2) nonspHble pacTBopuTenn (e>3).

Tabnuuya 6
Tpynnbl OPraHUYecKUX XUMUYECKNX COEAMHEHMIA e npu 20°C
AnndaTyecKre 1 apomaTUyecKue Yrnesogopojbl. .8-2,5
[a/I0reH3aMELLEHHBIE YT TEBOJOPOABI .evvvuerrerersressresresssesaressnnees 3—10
CrvpTbl W Apyrue rUAPOKCUIOCOAEPXKALLME XMMUYECKME COe-

IVIHEHVISU oo 1035
KAPBOHOBBIE KU CITOTBI covvuvvveeiraiisesisssssssssssessssssssessss s sssssssssons i_glo
CnoxHble 3¢ M p bl —
ATBAETUIBI,  KETOHDI .o.vvovevecvesissesessssessssssesssesssessssssssssessssssenes 10—20
T 17T oL OO 2—5
AMUHDBL .. 3—13
HuTpunbl (anmdaTtuyeckne, apomaTUYecKue)... 16—38
HUTPOCOBAMHEHUIR ....oooeooveceonees s sssessess s ssenns 34—56
DUPHBIE MACTIA ..cvvvoevvereresssssssesis st 2—17

OuvanekTpnyeckas MPOHWLAEMOCTb TBepPAblX BeLLeCcTB
00bIMHO HaxoauTcs B npegenax oT 2 go 10. Y CerHetoBoW
conM  oHa paraHa 6000; y Xkugkmx Bewects 1,8—120;
Y popmamuga 114 m y CUHWUABHOW KucnoTbl 115,

71



TNABA YETBEPTAA
OV3NEKTPOMETPUA B CTPYKTYPHbLIX WCCNEAOBAHNAX

[N. 217, 239, 244, 294]

13. 3aBUCMMOCTb MeXAy CTPYKTYPOA W AN3NEKTPUYECKOIN
MPOHNL,AEMOCTbIO

LOvnanekTpuyeckas NPOHULAEeMOCTb CYL,eCTBEHHbIM 06pa-
30M 3aBUCUT OT MOJEKY/NSPHOro CTPOeHUsa BelecTBa. [pwu
nccnefoBaHMAaX  CTPYKTYPbl  XMMUYECKOrO  COeAMHEHUs
(B yacTHOCTWM, NpU M3y4YyeHUM BOMpoca O TUMNe CUMMETPUM)
BO MHOMMX Cly4yasx fJaxe npejBapuTesbHble CBEfEHUS
0 3HAYeHWN [UINEKTPUUYECKON NPOHMULAEMOCTW BellecTBa
JaloT [OCTAaTOYHO LeHHYI WHGpOopMauuio; C MNOBbIWEHUEM
CUMMETPUMN CHUXAeTCs MONAPHOCTb U OAHOBPEMEHHO YMeHb-
lWaeTca [AU3feKTpMyeckas MNPOHULAEMOCTb. Tak, B XJ/J0po-
3aMeleHHbIX MNPOAYKTax MeTaHa C MOBbILEHWEM CUMMET;-
pUn MONEKYNAPHOrO CTPOEHUSA 3HauyeHWe AUINEKTPUYECKOA
NPOHMLAEMOCTN YMeHbllaeTca (Tabn. 7).

Tabnuuya 7

BeLuectso e T, "C

MEeTUNXIOPUL CHBC L 12,60 —20
MeTtunenxnopug CH*Cb 8,56 +20
XNOPOPOPM € H C L3ttt 4,81 +20
TeTpaxTopPMETaH CCLL...ooiiiiiiiee s 2,23 +20

L V3neKTPOMeTPUYECKMI METOL NMPUMEHUM ANS UCCEfo-
BaHWI CTPYKTYyp u cTepeousomepuun. AHanM3 MNoKasbiBaeT,
4yTO AM3NEKTpUYeckas NPOHULAEMOCTb WM30MEpPOB C MOBbILIE-
HUEM CUMMETPUM MONEKYNAPHOTO CTPOEHWs nponopumo-
HaNIbHO YMEHbLWAEeTCA:

CTpyKTypHas wusomepus CTepeounsomepusn
0-ANXN0pP6eH30/ 7.00e58* Linc-gmuxnopaTtuneH 9,22 €*o
[ra-guxnop6eHson 4,63B58 TpaHc-anxn1opaTuieH 2,25 ero
[7-pnxnop6eHson 2,626%

* *—nn3neKTpuyeckas npoHmLaeMoctb npu 58“C.

M3yyeHue p[N3NeKTPUYECKMX CBOWCTB M30MEpPOB MO3BO-
nseT pewuTb pAA  aHanMTUYeckmx 3ajavy. B uyacTHocTw,
M3BECTHO, YTO M3 NATM M30MEPOB TreKCcax/NopUMKIorekcaHa
y u3omep Hambonee acUMMETPUYHbLIA. dTa 0COGEHHOCTb
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NoI0XKeHa B OCHOBY AM3/IEKTPOMETPUYECKOro crnocoba onpé-
peneHns y-HCH B npucyTcTBuM  OCTallbHbIX W30MEPOB
[N. 248, 341]. AvanekTpunyeckas MPOHULAEMOCTb WM30MEPOB,
Kak"npaBuao, Bbllle, YeM Yy COEefMHEHWIi, He ob6najatoLwmnx
CBOWCTBOM M30Mepuu. Pa3znmuyume CTaHOBUTCSH MeHee 3aMeT-
HbiIM NpW BO3pacTaHUyM 4yucna atomoB yrnepoga. OfHako
3TO NpaBuUIO He ABAfeTcA o6nulm.

Mpu cpaBHEHUM /[r-KUCNOTbI C HKWCNOTaMWM pPsALOM aB-
TOPOB OOHapy>XeHO, 4YTO MepBas KWMeeT 60/bluee 3HavyeHwue

B anucpaTunueckn BapomaTunyeckuin

OCTaTokK OCTaTOK \
— Cbl — N112 35 \
— OoH — Cbl
— OKO3 — coc1 \
1 —atw — CHO 30
e — Cl — OH
i — Br — KHs3 25
— 1 g —Cl
° _—wr W —Br
— COOH il 20
— oA — CHs

Puc. 51. YBenuyeHwe [uanekTpuueckonm >5
NPOHMLLAEMOCT NPV BBOJe pafnKasoB.

OVN3NEeKTPUYECKOW  MPOHMLAEMO- K
CTW, 4YeM nocnegHue. 3ameTHas
pasHuua B AM3NEKTPUYECKON npo-
HuuaemocT Habnwgaetca Mex- A
Ay AMGpomM6eH3010M MW COOTBET-
CTBYIOWMM M30MEPOM Kcunona,
HECMOTpPA Ha TO, 4YTO WX pagu-
KafibHble TPynnbl 3aHUMAOT OAM-
HaKoBOe MonoXxeHue. Moao6HbLINA Puc. 52 3amucumocts  an
apekT ABNAETCA  CNeACTBUEM SNEKTPUUECKOR npOHmuaefno_
TOro, YTO aToM Gpoma BbI3bIBAET  cry oT umcna N aTOMOB yrie-
6onee CUMBHYIO MONAPU3ALMNIO,  poaa ANA PasMUHbIX (YHK-
yem rpynna CWs. [Ons ranore- UMoHa bHBIX rpynn.
HOB 3()(heKT yMeHbllaeTcqd B MO-
pagke C1, Br, I

Kak BugHO 13 puc. 51, BBejeHMe B MONEKYNYy OLHON no-
* qPHO/ Tpynnbl' Bbi3biBA€T XapaKTepHOe yBenWvyeHue Aun-
3NeKTPUYEeCKOW NpoHMUAEeMOCTU. POCT [AM3INEKTPUYECcKOi
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npoHuuaemoct (neBblii cToNbel) NPONCXOAUT OT 3TUNGEH-
3ona (e=2,55) po atunumaHupga (e=27,7). PaccTaHOBKa
B pAAYy HapyuwaeTcs, ecim o6HapyXuBaeTcs rpynna gpyroi
nonsapHocTU. B ee nMpucyTCcTBMM CYLLECTBYHOLWAA MONSPHOCTb
nnéo ycunueaetcs, nn6o ocnabngerca B 3aBUCUMMOCTM OT
XapakTepa CUMMETPUU MOMEKYNAPHOr0 CTPOeHUs. B romo-
NOTUYECKUX  pAgax AvaneKTpuyeckas NPOHULLAEMOCTb
C YBENMYEHWEM uucna aTOMOB Yrfiepoja YMeHblUaeTcs
06bIYHO CHauvana ObICTPO, a MOTOM MejjeHHee. TO Mono-
XEHUE MAKCTpUpyeTcs puc. 52, nokasbiBalWMUM 3aBUCKU-
MOCTb AW3NEKTPUYECKOA MPOHMLLAEMOCTM B FOMOJIOFMYECKOM
psagy OT uMcna aTOMOB yriepoja v 3amecTuTens. Mcknwoue-
HWe cocTaBnseT MapauHOBBLIA FOMONOrUYECKUA pafd, B KO-
TOpPOM C yBenuyeHuMem uyucna rpynn CHr Habnwopaetcs He-
6oNblIOe YyBENMYEHUE AMINEKTPUYECKOW MPOHMLAEMOCTH,
JocTuraruied npesenbHOro 3HayeHus y TBepaoro napadu-
Ha. [uanekTpuyeckas MNPOHULAEMOCTb MNEPBLIX 4YJIEHOB rO-
MOJIOFMYECKUX PALOB OObIYHO OYeHb BbiCOKa. C BBefeHMEM
ABOWHBIX CBA3EN AM3aNeKTpunuyeckas MNPOHMLAEMOCTb O0ObIYHO
BO3pacTaeT, YyBenM4YeHUe e HabnwpfaetTcs U NpuM BBeAEHUU
BONONHUTENbHOW MONMAPHOWA Tpynmnbl

[EKCAH .ovvveeiece e 1,890 MapadmHbl ¢ 60/1bLINM yncnoMm
FeNTaH. .o 1.926 aTOMOB YTIEPOJA veeerenrereririenns 251
OKTaH oo 1,950 TBepAbIi NapaUH....cccovveereeennee 2,2
LIMKNOTEKCAH .o, 2,005

BeegeHune Heckonbkux rpynn OH B coefuHEHUs C o4u-
HaKOBOW YrnepogHON Uenbi yBeAMYMBAET AUINEKTPUYECKYHO
MPOHNLAEMOCTb BCMEeACTBUE YBEIMYEHUS  OPUEHTALUOHHOW
nonapusauuu [J1. 241].

OTunoBblli cnupT ..25 TlponunoBbli cNUpPT.
T INKONb o 46 TIINLEPUH oo

Ona romonormyecknx psAAOB HalngeHo 60MbLWIOE YMCAO
aHaNMNTNYECKNX3aBUCUMOCTE  MEXAY [AWINEKTPUYECKON
NPOHULAEMOCTbIO W YMC/IOM aTOMOB yrnepoga [J1. 244]. OTu
thopMynbl 0OKa3biBalOTCA BeCbMa MOMe3Hbl B MPaKTUYeCKOWA
pa6oTte. ®dagke [J/1. 258] 6bina HailgeHa aHanuTM4Yeckas
3aBUCMMOCTb  MEXAY TEMMNepaTypHbIM  KO3I(MHULMNEHTOM
AVN3NEKTPUYECKON MPOHULAEMOCTU W AJIVNHOA Lenu XUPHbIX
kucnot. OgHako OMme [J1. 222] cyuTaeT, 4TO yKaszaHHas 3a-
BUCUMOCTb HE MOXET WCNOJMib30BaThLCA AN  ONpefeneHus
CpefHEro MOMeKYNApHOro Beca WAM CpefHeil AAWHbI Lenu
CMECU XMPHBIX KUCMOT.

C TOYKM 3peHUs UCCNefoBaHWUA CTPYKTYpbl WMHTEPECHbLIM
npeAcTaBNAeTCA MOBEAEHME XUPHbIX KWUCAOT, MpU 3acTbiBa-
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HM KOTOpbIX AM3NeKTpuyeckasd MNPOHULAEMOCTb MPOXOAMT
yepes makcumym [J1. 197]. OcTpoTa M 3Ha4YeHUe MakKcumyma
HaxogAaTcs B NpAMOl 3aBUCMMOCTU OT CKOPOCTU OXfaxpge-
HUA W YUCTOTbl KUCNOTbl. Ppénux [J1. 87] 06bACHAET Habnto-
faemoe fBNeHWe BO3HWMKHOBEHWEM CErHeTO03/1eKTPUYeCcKoro
COCTOAHMA ANNHHOLENOYHbIX KEeTOHOB.

MHorve wccnegosatenu, B ToM 4ucnie u Sme [J1. 205],
YyCNewHo MNpUMEeHANN [U3NEeKTPOMETPUID AN  U3YyYeHud
CTPYKTYPbl MONEKYNAPHbIX COEAWHEHWIA, B TOM YMUCNE CUCTEM
theHon — puokcaH. Mpu uccnefoBaHnax  nofobHoro poga
OYeHb BaXKeH BbIGOP MHAUGDEPEHTHOro pacTBopuTens.

lopeH6eitH 1 PycuH [J1. 100] nccnefoBanun CBS3b MEXAY
AV3NEKTPUYECKOl MNPOHULAEMOCTbIO pacTBOpUTeNneid U BA3-
KOCTbI ranoremngos nutusa. Ome [J/1. 216] m3yvan pgusnek-
TPUYECKYID MPOHULAEMOCTb TFAMLMHAE, e-aMWHOKamnpoHOBOWA
Kucnotbl U (A-aMWHOMENaproHOBOW KWMCNOTbl B CMeCcU 3TWUMO-
BOr0 CnupTa C BOAON. AHanu3 AM3NEKTPUYECKUX CBOWCTB
Kak (hyHKUMW TemmepaTypbl M 4acTOTbl OKa3biBaeTCs MoO/es-
HbIM U B Cny4yae CTPYKTYPHbIX uccrnegoBaHuii [J1. 272].

14. 3hhekT accoumaumm
[N1. 257, 261, 285, 286]

MonspHble MONEKY/bl BeCbMa CKJ/IOHHbl K  LlenoYeyHOoiA
UnnM KeBagpynonbnoi accoumauymm (puc. 53). Oba Tmna cBAa-
31 BAWAKT Ha U3NEKTPUYEeCKUe CBOWNCTBA MONeKyn, ocnab-
NA8 WAU yCUNuBas UX MNONAPHOCTb. VI3MepeHUMeM MOneKy-
NAPHOW nongapusayum uaM AUNONBHOrO MOMEHTa YyjaeTcs

a) 6)

Puc. 53. Tunbl accoumaumnii NONSPHbLIX MOEKY.
a — uenHas; 6 —kBagpynonbHas.

n3yyatb 3gekTbl accoymaumm. C sTumMm  sdekTamm He-
pefKO MPUXOAMTCA CTaNKMBATbCA B CaMbIX pPa3/IMUYHbIX 3a-
fJavax aHanuMsa. B uyacTHocTWM, NpuM KCCNefOBaHUAX COAep-
XaHus Bofbl B cnupTaX (OKTUAOBBLIA CNUPT) € 60bWKM
Uncnom atomoB yrfaepofa OOHapyXeHO, 4YTO YyBelM4YeHue
cofepXaHus BOAbl NPUBOAMUT K YMEHbLUEHUIO AUINEKTpUde-
CKOW NPOHMLAEMOCTH.
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XUpHble KUCNOTbI  NOCPEACTBOM  BOAOPOAHbLIX CBfA3EW
06pasyroT guMepHyto monekyny [J1. 222]

CH3s3-C C—CH.

0-n-0

MoBblWeHMe TemnepaTypbl MNPUBOAUT K paspyLlleHuto
accoumarta, NOsSIB/IEHWIO AMMOSIbLHOTO MOMEHTA W YBeSIMUYEHUIO
AN3NEKTPUYECKOW NPOHULAEMOCTH

Ouccounavuu

[ -0 ~A=15-1,78

XXupHble CAUPTbI, KakK ¥ XUPHble KUCAOTbl, accouunpo-
BaHbl 3a cyeT 06pa3oBaHUA BOJOPOAHbLIX CBA3ei. Mpn 3TOM
Yy XWPHbIX KUCNOT B pe3ynbTaTe AUNONb-AUNONbLHON acco-
unauuu JUMNONbHbIA MOMEHT yMeHbluaeTcs. B cnyuvae cnwup-
TOB MPOMCXOAUT yBENMWYEHUEe AUNOMbHOrO0 MOMeHTa. [M0po6-
HbIi MexaHM3M accouuauuMy ¥ NOopoXAaeT OTpPULATENbHbINA
3HaK TemnepaTypHOro KoadguuneHTa AUINEKTPUYECKON
NMPOHULAEMOCTU >XUPHbIX COMPTOB. 3TOT KO3PGHUUMEHT Mo
faHHbIM Papgke [/1. 258] o6Hapy>XuBaeT CWU/bHYK 3aBUCU-
MOCTb OT A/INHbI LEN0YKN cnupra.

15. Vi3mepeHue AMNOMLHOTO MOMeHTa

[N. 162, 163, 219a, 250, 251, 253, 259, 296, 298, 300,
315, 336]

AVnNonbHbIA MOMEHT [1— XxapakKTepucTuKka CUCTEMBI, CO-
cToswe mM3 AByx 6nuMskonexawmx 3apsgos. Ecnu ueHTpbI
3apsAf0B NONMOXWUTENbHOrO (+ €) M oTpULaTeNbHOro 3HaKOB
(—e) oTCTOAT OAWMH OT APYroro Ha paccTosHue ¢? TO Au-
MONMbHbIA 3NEeKTPUYECKUIA MOMEHT TAKOM CUCTEMbl PaBEH:

\l=ecl. (51)

3HaueHuWe 3apsAf0oB B MOMeKy/nax COCTaBnseT O0Kono 10“*
3NeKTPOCTAaTMYECKUX efAUHUL, a pa3Mep MOMEeKY/bl paBeH

npumepHo 10~ Takum 06pa3omM, 3Ha4YeHWe AMMOMbHOIO
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AlOMeHTa uMMeeT nopafok 108 3fekTpocTaTUYeCcKuUX efu-
Huy

ONeKTpnyecKoe none Bbi3biBaeT MOABJIEHUE WHAYUMPO-
BAHHON0 MOMEHTa MOJIeKYy/, 3HaYeHWe KOTOpOoro 3aBuCuUT OT
HanpsAXeHHOCTU 3JIEKTPUYECKOro Mo U OT MOJEKY/NAPHOro
CTpoeHus BewecTBa. [ANnA HeEMoNAPHbIX MOJIEKY/l YCTaHOB-
NEHO, YTO AWMONbHbIA MOMEHT |If, MHAYLUMPOBAHHbIA BHeEL-
HUM 3N1EeKTPUYECKUM TMNOMEeM, TMPOMOpLUMOHaNeH ero Hanps-
XeHHocTu E, T. e.

(Ir= a®, (52)

raoe a— KoapuumeHT MPONOPLMNOHANbLHOCTM, XapaKTepusy-
IOWMA MONAPU3YeMOCTb MONEKYNbl. YUCNEHHO 3TOT KO3(]-
(PMLMNEHT paBeH QAWMNONbHOMY MOMEHTY, WHAYLWPOBAHHOMY
nofeM eAMHUYHON HanpshkeHHocTu [J1. 23].

MonsipHble MOMEKYbl, B KOTOPbIX LEHTPbl 3apAf0B MOMO-
XUTENbHOTO W OTPULATENbHOTO 3HAaKOB HE COBMajawT
B OTCYTCTBMW BHELUHEro 3/eKTPMYECKOro nonsd, ob6nagarT
MOCTOAHHbLIM AUNOMbHBIM MOMeHTOM. OH3arep mokasan
[N. 253], 4uTO 3aBMCMMOCTb MEXAY AWINEKTPUYECKOW npo-
HUL2eMOCTbI0, KOID(PULMEHTOM NPENOMAEHUA U AUNOAbHbIM
MOMEHTOM OMMUCHLIBAETCS COOTHOWeHueM (24). Ecnu npoHu-
uaemocTb 8 Benuka (cny4vail MoONASAPHbIX BeLWecCTB), TO ee
3HauyeHWe MNpUBGAN3NTENbBHO MNPOMOPLUOHANbLHO KBajgpaTy
Koapuumenta npenomneHus {nP). T[locnegHuii asngetcs
KOHCTaHTOMN, 3aBucALleil OoT cTpoeHMa BeHlecTBa. B ypaBHe-
HUM Oe6as (20) durypupyeT cymma OpPUEHTaLMOHHOW u ae-
thopmaymnoHHOl nonapusaynini, ofHaKo OT TemnepaTypbl 3a-
BUCUT TO/MbKO OpPMWEHTauMOHHAs KOMMOHeHTa nonspusa-
uMm. 3STa 0CO06EHHOCTb MNOMIOXKEHa B OCHOBY MeTofja
N3MEpPeHNsa AUNONbLHONO0 MOMEHTa.

Ecnn AW3INeKTpUYecKyl MPOHMLAEMOCTb ra3oobpasHoro
BellecTBa W3MepUTb NpM  pasnnMyYHbIX Temnepatypax T
W, UCXOAS M3 MNONYYEHHbIX [aHHbIX, BbIYUCAUTbL 3HA4YEHMUe
nonspusaumMmn, TO rpaPumyeckn 3aBUCUMOCTb NOAapu3auuu
OT 3HayeHua VT 6yaeT NpeAcTaBNfTb MNPAMYI IMHUIO, Tak
Kak cooTHoweHue (20) npepcTaBnseT Cco60ONM ypaBHeHWe

P=A + BJ[T, (53)
roe B/T — KOMNoOHeHTa OpUEHTaUMOHHOW nonspusaunm, 3a-
BMcAWan OT TemnepaTypbl. [MOCTOAHHbIA  AWMNOMbHbIA MO-

' OvnonbHblE MOMEHTbI MOMSAPHbLIX MOMEKY/T BbIpaXatoTCAd B efUHU-
uax [Oeb6as, pasBHbix 10“*®eanHuy COS5E.
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MeHT |IL onpefenseTca TaHreHCOM Yria HaKAOHa NPAMON,
paBHbIM B, W BbluMcnseTcs Mo popmyse

9AB
AkN (54)

Mpu onpegeneHun no metody Leb6as AWNOALHOTO MOMEH-
Ta B pacTBOpax MW3MepsAlTCcA AWaneKTpuyeckas NpoHuLae-
MOCTb, NAOTHOCTb U KO3(pPUUMEHT npenomaeHus. Mpu aTom
npegnonaraeTtcd, UYTO MOMeKYy/abl He  B3aMMOAENCTBYIOT
[N. 244].

[JaHHble 0 AMNONbBHOM MOMEHTE LIMPOKO WUCMONAb3YHTCS
npy unccnefoBaHWAX OPraHNUYecKUX, HeopraHM4Yeckux u Me-
TannoopraHM4yecknx KOMMIEKCHbIX COeAMHEHWA. TypbsHOBa
n FonbgwteitH [/1. 106] onpefenunu LUNOAbHbIE MOMEHTHI
KOMMIEKCOB: YeTbIpexXX/IOPUCTbIi MeTWUAOBLIA CNUPT — 0/10-
BO (7,000%), 4YeTbIpexx/JOpPUCTbIA 3TUNOBLIA CNUPT — 0N0-
B0 (6,860), ueTbipexxnopuctas 6GeH30iHas Kucnota — 010-
Bo (7,550). WN. Hagb wu ero coTpyaHuku [J1. 179, 180, 181]
C LUenbl uUccnefoBaHWs CTPYKTYp OMpeaenuan AUNONbHbIE

MOMEHTbl OpraHUYeckKWX COeAUHEHW TrepmaHus, 0foBa
U KPEMHUS.

FNABA NATAA

MPUMEHEHUE AW3NEKTPOMETPUN B OBJIACTU
XUMWYECKOTO AHAJTU3A

[1. 93, 225, 246, 339]

16. OnpepfeneHve CTEMEHU YUCTOTbl U MAEHTUDMKaLWS
BELL,EeCTB

KOHTpONb 4YuCTOTbI BelecTBa CpefcTBaMM  AWINEKTPO-
MeTPUM HaMHOF0 HajeXxHee, 4em pelleHWe I3TOW 3agauu
APYrUMU MeTOoAaMu, B YaCTHOCTU MyTeM OnNpefeseHuWs nnoT-
HOCTM  uAM  KoaduumeHTta npenomneHua [J1. 164, 201].
C BbICOKO TOYHOCTbIO OMNpefensloTCca cofepXXaHue BOfAbI
B pAas/IMYHbIX PpacTBOpUTeNax, MONAPHOro pacTBopuTens
B HEMONSPHbIX pacTBOpuTensax  (Hanpumep, CTeneHb 3a-
rpssHeHnsa 6eHs3ona TuoeHOM); HafeXHO obHapyXxuBaeTcs
noafenka 3uUpHbIX Macen uM dukcupyetca obpasoBaHue
nepekucu B AuokcaHe u ap. Meuke n Poccsor [J1. 164]
ONWCbIBAKOT AUINEKTPOMETPUYECKUIA MEeTO[ KOHTPOASA 4MCTO-

* B=1 [e6ai.
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Tbl 6eH30M1a, cpaBHUBaA AaHHble C pe3ynbTaTamu, NONYYEH-
HbIMW MeTOofaMMn CNeKTpasbHOro aHanusa, a TakXe nocpeg-
CTBOM W3MepeHud, NAOTHOCTW, KO3((uULMeHTa NpenomMaeHuns,
Temnepatypbl 3aTBepAeBaHus. 36ept . [/1. 67] npumeHun
OVN3NeKTpOMeTpUYeCKUiA MeTo4 ANS MCCNefoBaHUA YUCTOThI
opraHuyeckoro BenlecTBa, ykKa3aB Ha He06XoAMMOCTb MOA-
fepXaHWs MNOCTOAHHbIMW  YCNOBWUIA ONbITOB: CTabUAM3Npo-
BaTb 4acToOTy, TemmnepaTtypy, nNoO/b30BaTbCA WAEHTUYHBLIMU
N3MEePUTENbHBIMU AYeAKaMN.

[OnanekTpoMeTPUYECKNA MeToh YCNewHo WCcnonb3yeTcs
B 3afja4ax KOHTPO/A KauyecTBa BeLIeCTB TuWMa neTyyme mac-
na, anbfernibl WU Apyrue, CBONCTBA KOTOPbIX U3MEHSAKTCSH
npu xpaHeHuu (okucneHne u T. A.). KOHTPOAb YMUCTOThHI
BELLECTB MOXET OCYLEeCTBAATLCA MO 3HAYEHUI Temmnepa-
TypHOro koathguumeHta clelclT gnaneKTpUYeCKOn npoHuLae-
MOCTH.

Vi3MeHeHMe [UINEKTPUYECKOA NPOHMLAEMOCTU Habnwo-
faeTca npu cTapeHuu 3MuUpHbIX Macen [J1. 244]. [Ownanek-
Tpuyeckad NPOHWLAEMOCTb CBEXEero aHMcoBOro Mmacfa pas-
Ha 8,28, a Bblgep)XaHHoro 3 Mec — yxe 7,94. Aunanektpu-
yeckasa MPOHWLAEMOCTb 3(UPHLIX Macen Mpu XpaHeHuwu
Bo3pacTaeT Nub6o yMeHbLaeTca B 3aBUCUMOCTWM OT TOroO,
BO3HWKAET /I Ha MeCTe [ABOMHLIX CBA3ei HoBasA (yHKLWO-
HanbHaf OKcuaupoBaHHad rpynna (YBeNMYeHUe e) wuau
oKucngetca anbferngHaa rpynna (yMeHblleHue e).

17. AHanu3 ABOMHbIX U NCEBAOABOMHbIX CMecei

AHann3 ABOWHbIX CMeCeil MOCPeACTBOM M3MepPeHWiA KO3ad-
(hvumeHTa NPenomMaeHns, NAOTHOCTU W BA3SKOCTU BO MHOMUX
cayyasix He faeT nNpuemMneMoli TOYHOCTM pe3ynbTaTtoB. ITO
NPOUCXOAUT M3-32 TOr0, YTO MeXAYy (U3NYECKMMU KOHCTaH-
TaMy [BYX KOMMOHEHTOB He O0O0Hapy>XuBaeTCA 3aMeTHOro
pas3nuuma. B TO Xe BpemMs 3HauyeHWUA AUINEKTPUYECKUX Mpo-
HULLAEMOCTEW TexX e [BYX pacTBOpUTENeill Hepeako oTnunya-
I0TCA BecbMa 3HauyuUTenbHO. B YaCTHOCTM, 3HAYEHUS KO3(-
(OULUMNEHTOB MpPenomMaeHna U MAOTHOCTU NefAHON YKCYCHOM
KUCNOTbl U YKCYCHOrO aHrugpuja noyTu pasBHbl, a UX Au-
3/1eKTPUYECKNE  MPOHULAEMOCTM  CU/ILHO  pas3nnMyarTcs
(6,11 n 22,2 cooTBeTCTBEHHO) [/1. 221]. AHanu3 [BOWHbIX
CMeceil 4alle BCero npoBoAAT MO0 C NOMOLWbIO MpejBapu-
TelbHO MOCTPOEHHbIX KalNM6pPOBOYHbLIX KPUBbLIX [AUINEKTPU-
yeckoli nNpoHuuaemMocTu, NM60O € WCNONb30BAHWEM  [AU3NEK-
TPOMeTpUYeckoro Tutposanusa [J1. 185].
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a) AHann3, OCHOBaHHbIN Ha MPUMEHEHUN Ka/IMOPOBOYHbIX KPUBbIX
[OV3NeKTPUYEecKo NpoHMLaemMocTn

[n. 18, 38, 78, 172, 218, 220, 256, 301, 318]

N3MepeHns B 3TOM cfiyyae 6asuMpytoTcs Ha KOMMEHca-
LUMOHHOM MeTofe Nub6O Ha MeTofge OTKNOHeHus. Mpu uc-
Monb30BaHWW MepPBOro MeToAa W3MEHEHUS AU3INEKTPUYECKOI
MPOHMLAEMOCTU WUCCNELYEMOr0 BelLlecTBa KOMMEHCUPYHOTCSH
NyTeEM W3MeHEeHUS EMKOCTW MOACTPOEYHOrOo KOHJeHcaTopa.
MpMMEHeHUE PYYHOI HACTPOMNKM  YCNOXHSET Mnpoueaypy

n3mepeHuint. B Tabn. 8 npuBeAeHbl pe3ynbTaThbl AWINEKTPO-
BbINMO/IHEHHOTO

METPUYECKOro aHanm3a [ABOMHbIX CMecCei,
C NPUMEHEHNEM KOMMEHCALMOHHbIX MeTO[OB.

Tabnnua 8
OTKNOHeHVE
KomnoHeHT | KomnoHeHT'll Komro- Kowmmo- ©OT mpsmoi
HeHT | HeWT Il B _Chydae
50%-HoiA
cmecu
ALeTOH Bopa 21.10 80.50
MeTaHon Boga 33.40 80.50
dypaH TeTparugpody paH 2,90 8,00
NlegsiHan yKCycHasi KUC-  YKCYCHbIV aHrngpug 6,53 22,10 —0,40
nota
BeH3on MeTaHon 2.28 33.40 -0,45
TpaHCc-ANXNopaTuneH Linc-guxnopatuneH 2.15 10,35 —0,55
ATunauerar OTaHon 6.11 25.80 —0,70
[unokcaH AUeTOH 2.25 21,10 -0,80
Tonyon MeTaHon 2.46 33.40 +0,80
BeH3on OTaHon 2,28 25.80 - 1.00
MunepnanH MupnanH 452 1355 -1-1.15
Sdmp 3TaHon 4.10 2580 -1,92
[vokcaH StaHon 2.25 —2,00
BeHzon /-nponaHon 2.28 —2,00
BeHson ByTtaHon 2.28 1770 -2,09
MupuayH Boga 13,55 80.50 +3.00
NepsiHas ykcycHast Knuc-  MypaBbMHasA KUCO0Ta] 6.53 56.70 —5,00
nota
JTaHon Boga 25,80 80.50 —5,00
[LvokcaH Bopa 2.25 80.50 —5,00

Ons Kaxpgoro pacTtBopa B Tabnuue
HOCTb HENIMHEHOoCTH,

XapakTepusytouias

yKasaHa norpet-

OTK/IOHEHNE OT

NNUHENHOW Gopmynbl cMmeweHuss 3unbbepwTeliHa (45) gns
NpUBEEHHbIX

50%-HbIX KOHLEHTpaLuWuiAi KOMMOHEHTOB.
B Tabnuue AaHHbIX CrefyeT, uTo
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KOTOPbIX MOXHO ONpejennTb MO 3TOW NpocToii (opMmyne, He*
BeUKO. [nsa onpefeneHnWs cocTaBa [BOWHbIX CMeceil mpej-
NOXeHOo 60Mblioe Yncno OpMYyN pPa3NUYHON CTENeHW CA0X-
HocTu [/1. 244]. OfHaKo MX NPUMEHeHWe AN aHaUTUYECKUX
ueneid cBA3aHO CO 3HAYUTENbHBIMU TPYAHOCTSMU, MOCKO/b-
Ky TpebyeT OLHOBPEMEHHOr0 WCMO/b30BAHUS  HECKONbKUX
cmecell W MPUMEHEHWs Kanu-
6pOBOYHBLIX rpaukos. CBefge-
HUa 0 paboTax MO AM3NEKTpo-
MEeTPMUYECKOMY aHanu3y HeKo-
TOpPbIX ABOWHbIX CMeceit npu-

BefeHbl B Tabn. 9.
Ecnn ofguH M3 KOMMNOHEH-
TOB [BONHOI CMecn COAEepPXUT-
CS B Hell B HE3HAYNTENIbHOM KO-
oK. nnyectee (0—2%), Ans aHa-

| —TOK ceTkmn Nbe30pe3oHaHCHOro Au- nnsa peKOMeH'U'yeTCFI nenosne-
3NEeKTPOMETpa; 2 — aHOfHbIA TOK )égvl_ 30BaThb XMeTo4 OTK/IOHEHUA.
Baan AP Aol uchan . Souxa;  YCTynas  KoM!MeHCauMOHHOMY
I — CeTOYHbIA TOK; — U3MeHe- MeTO'qy B TOLIHOCTM, MeTO,q oT-
Hue 17, BbI3BaHHOBV M3Mj3HeHV|eM KNOHEHUS, BCE K& -Momy4un
EMKOCTU U3MEPUTENbHOUN HAYEUKU nec,
MP —pabouvas Touka; /,, —aHOAHbLIN 6onbLioe pacnpocTpaHeHKe
tok; JU —npupawenue Toka Kak B nabopatopuax, Tak M Ha

npon3BoACTBE, MOCKO/NbKY OH
He TpebyeThpuMeHeHNS HUKaKWX onepauuii py4yHoil HacTpoii-
KN nepepn cHATmem oTcyeTa. CYWHOCTb METOAa OTK/IOHEHUA
3ak/oyaeTcs B TOM, YTO W3MEHEHWe AWN3NeKTpUYecKol npo-
HULaemMocTun nccnefyemMoro  BeL,ecTBa, Haxopsdlerocs
B fYeilke M3MepUTENbHOr0 KOHAeHcaTopa, W KakK cneactaue
N3MEHEHWEe €eMKOCTW perncTpupyercda no nokasaHWAM cTpe-
NoYyHoro npmbopa — MMKpoammnepMeTpa, BCTPOEHHOroO B Npu-
6op. LWlkana MukpoamnepmeTpa oOTrpagyuMpoBaHa TakKuM
06pa3om, 4TO MPU CUYUTbIBAHWWM MPAMO ONpeAenseTca cocTas
cMmecu. Mbe30pe30HaHCHbI MeTOA, MPUMEHEHHbIW B AU3NeK-
TpomeTpe 3me [J1. 210, 252], ncnonb3yeT 0COGEHHOCTU pa-
60Tbl reHepaTopa, CTabunM3NMpPOBAHHOrO KBapLEBbIM pe3o-
HatopoMm. [lpu paboTe BOGAM3M  PE30OHAHCHON  4acTOTbl
CETOYHbIA TOK reHepaTOpHOW namnbl KBapLOBAHHOIO reHe-
patopa n3MeHfeTCca B (YHKUUWM eMKOCTU SA4veilku, cnegys
npu 3atom no kpueoi 1 (puc. 54). Takum o6pa3om, u3Me-
HEHWUA AW3NEKTPUYECKOW MPOHMLAEMOCTU BellecTBa U3Mepwu-
TENbHOW fA4YelKM BbI3bIBAIOT W3MEHEHWS  CETOYHOro TOKa,
perncTpupyeMble MUKpoOamnepmMeTpom. YyBCTBUTENbHOCTH
M3MEPEHUN MOXHO MOBbICUTb, WCNOMb30BaB [AuUddepeHLH-
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Puc. 54. 3aBUCMMOCTU eMKOCTb—

anbHbll MeToA. EAMHCTBEHHBLIM HeAOCTaTKOM MeTofa fABAA-
eTCA OTCYTCTBME OfHO3HA4YHOl 3aBUCUMOCTW  MEXAY €eM-
KOCTbIO M TOKOM MWKpoamnepmeTpa: OLHOMY U TOMY Xe
3Ha4YeHW0 TOKa COOTBETCTBYIOT ABa 3HAUYEHMA eMKOCTW. ITO
MOXET ABUTbCA MCTOYHMUKOM MNOTrPeLIHOCTH.

YHuBepcanbHbliA Agunanektpometp Cabo — b. Hapga pgaet
OfHO3HaYHYI 3aBUCUMOCTb MeXAY OTKNOHEHUEM CTPenKu
WHAWKATOPHOro npubopa (aHOAHOrO TOKA) W 3HAYEHWEM €eM-
KOCTK (KpuBas 2).

Ha pwc. 55 npuBefeHbl 3aBUCUMOCTW  aHOLHOTrO TOKa
YHWBEPCaNbHOr0 AM3NEeKTPOMEeTpa OT CcOocTaBa OWHAPHbIX
cmeceit [/1. 184, 185].

Mpu ncnonb3oBaHWMU MeTOAa OTKMOHEHWA  pe3ynbTaThbl
M3MepeHUs [OCTAaTOYHO NpocTo npeobpasykTcad B 4yacToT-
HYt0 opmy. Ona 3TOro K Npu- wmuj
6opy, paboTatouemy no npuH- 100
umny 6ueHuin, BMeCTO Haylw- 80
HMKOB [0OCTaTO4HO MOAKMAIO- 6o\

YUTb YacToTOMep. DTO MO3BO- 49

AT (QUKCUMPOBATb U3MEHEHUS
AV3NEKTPUYECKON  NpoHMUae- N
MOCTU B W3MEPUTENbHON AYeli- 0 04 08 12 )6 2000
Ke B BMAE M3MEHEHWA YaCTOTbl.  py 0 55 Kougeie guaneKTpve-
Takum nMyTem  NPUPaLEHUA  ckoil NPOHMLAEMOCTU GUHApHBIX

X
20 X

AV3NEKTPUYECKON  npoHuLae- cmecei.

mMoctu paBHbl 0,1—0,2 moryTt -— ——— [MOKCaH—B0Aa;
--------- — 3TunaueTtaT — 3TUNOBbLIN

ObITb np606p3.3oBaHb| B U3Me- CMUPT;mmmmmmmn =mmmmn 6EH3UH — 3TU-

HEeHWS BbIXOJHOI 4acToThl, A0- noBbIA - CNVpT.
cTurawowme 1000 Iu.

Tak, npu nNpou3BOACTBE NONN3ITUNIeHA TpebyeTca onpe-
JenaTb COAepXXaHue 3TUOBOro cnupta B 6eH3nHe. KoHUeH-
Tpauus cnupta B 3TOM ciydyae Konie6bnetrca B npegenax O—
0,4%. Kak nokasaHo B [J1. 184, 185], nsmeHeHune copgepxa-
HUS cnupTa B yKa3aHHbIX npejenax faeT MOAYNAUMKO Yac-
TOTbl 6MeHunn ot Ogo 1800 Iu.

Mpu rugporeHnsauun 6GeH3ona onpejenseTca copepxa-
Hue 6eH30na B LMKNOrekcaHe (cogepxaHue 6eH3ona O—
2,5%). CooTBeTCTBYOWMNE W3MEHEHWUA 4YacCTOTbl COCTaBAAT
B 3Tom cnyyae O—800 Iy [/1. 189] (mna 6eH3ona e= 2,28;
ans ymknorekcaHa e=2,00).

MnniocTpayneil 4aCTOTHOrO MeTOofa W3MEpPeHUin CAyxXuT
puc. 56. NMpu M3MepPeHUAX [U3NEKTPUYECKOW MPOHMLaeMOCTH
pas3fNiMYHbIX pacTBOpPUTeNneil MCNonb3oBanacb OfHA W Ta Xe
A4yeika C LUMAMHAPWYECKMM KOHAeHcaTopom [J1. 185].
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Huxe paetca 0630p MeTO40B AMINIEKTPOMETPUYECKOrO
aHanusa [ABOHbIX CMeceil;

MeTogbl, OCHOBaHHble Ha NPUMEHEHWU KanubpOBOYHBIX
KPWBbIX AU3NEKTPUYECKOW NMPOHNLAEMOCTN:

1) KOMMEeHCAUNOHHbI MeTOA:

C UCnonb30BaHWEM 3aBUCMMOCTU AU3INEKTPUYECKON Mpo-
HULAeMOCTU OT KOHLEHTpauuu;

Puc. 56. 3aBMCMMOCTb AM3MEKTPUYECKOR Mpo-
HULAEeMOCTU OT 4acToTbl AN OPraHuyecKux
pacTBopuTenein npu 25°C.

1—guctunnupoBaHHas BOAa; 2 —TruUepuH; 3 —

rNNKONb; 4 —MeTUNOBbIA  cNUPT; 5 —3TUNOBbIIA

cnupT; 6-—aHrMapug YKCYCHOW KucnoTbl; 7 —ale-

TOH; 8—uwknorekcaHon, 9 —pauxnopataH; 10—ne-

f[AHaA yKCycHas KwucnoTa; //—aTunayertat; 12—

xnop6eHson; /3 —rTeTpanuH; /4 —6eH3on; 15—
LIMKOTeKcaH.

Ha OCHOBE 3aBUCMMOCTW eMKOCTW OT KOHUeHTpauuu (npu
3TOM MeToAe ucnonb3yTca amanekTpometrp 600K, yHuBep-
Ca/flbHbIN AN3NEKTPOMETP; M3MEPUTENN eMKOCTK);

2) MeTO[ OTKJ/IOHEHUS:

Nbe30Pe30HAaHCHbI AN3NEeKTPOMETP IOME;

MeTO/Z  BCNOMOraTe/flbHOro  Kone6aTenbHOro  KOHTypa

(yHnBepcanbHbIli AN3NEKTPOMETP);

CXeMbl C 4YacTOTHON MoAynsuuneid BbIXOLHOrO CUrHana.

OvanekTpomeTpuyeckoe TUTpPOBaHME:

1) npsAmoe TUTpOBaHWe (TUTPOBaHWE OAHOr0 KOMMOHEH-
Ta Apyrum);

2) TuTpoBaHue rpynnbl OH c¢ 'nomowbio JIC20;

3) anddepeHUuMmanbHoe AU3NEKTPOMETPUYECKOe TUTPOBaA-
Hu©e.

MeTogdbl, OCHOBaHHbIe Ha W3MepeHWUM TemnepaTypHOro
KoathdhuuueHTa [AUINEKTPUUYECKON MPOHULAEMOCTH.
84

6) dunanektpomeTpuyeckoe TUTPOBaHWe

Mpsamoe TutposaHue [J1. 184, 200, 244]. [Mpu aHanuse
ABOWHBLIX, & B OTAE/bHbIX C/ly4yasax W TpolHbIX (NceBfOABOMN-
HbIX) CMeceii yAOBNeTBOPWUTENbHble pe3ynbTaTbl faeT Au-
3NeKTPOMETpUYECKOE TUTpPOBaHME. ITOT MeTOZ MNO03BONSAET
NpOBOAUTL W3MeEPEeHUs B TexX
cnyyadx, Korfa BbILIEONUCaH-

Hble MeToAbl N0 KakuMm-nn6o

npuymnHam Henpuemaemsl.

CywHocTb MeTofa npsamoro

TUTPOBaHUA CBOAUTCA K TOMY,

YyTO Mocne M3MepeHus obuieit

eMKOCTU AYeilkun, 3an0NHeHHOW

uccnegyemoin cmecbto, U Tuia-

TeNbHOM 04YUCTKM cocyjpa Ans

TUTPOBaHUSA B HEro nomewiarwT

OLMH N3 KOMMOHEHTOB W MNpoO-

N3BOAAT TWUTPOBAHUE [LPYTUM

KOMMOHEHTOM, MNepeMeLlnBas

pacTBop npu TemmnepaType

20°C. 9Ta npouenypa npogon-

XaeTcs A0 Tex nop, noka fAu-

aneKTpuyeckas npoHuLae-

MOCTb CMECMW He CTaHeT paBHOl

AV3NEKTPUYeCcKOl  npoHuLae-

MOCTU WCC/IelyeMOro BeLLecT-

Ba. Ha puc. 57 nokasaHbl 3ne-

MEHTbl YCTAHOBKW AN AU3NEK-

TPOMETPUYECKOT0 TUTPOBaHMSA:

n3MeputenbHas  fAdveiika, no-

rpy>aemblii B CMeCb BWHHO-

CMMPTOBOWN TEPMOMETP M Ha- Puc. 57. [OunaneKTpoMeTpuyecKas
Cafika Ha blOpeTKy. YCTaHoBKa TUTpOBasibMass YCTaHOBKa C W3-
Xopowo 3apekomeHfoBana ce- MepUTENIbHbIM COCY/OM.

65 npu nccnefoBaHMAX MHOXe-

CTBa CMecCeil, aHanW3 KOTOPbIX XWMWYECKMM CMOCO6OM CBfi-
3aH ¢ 60MbWMUMN TPYAHOCTAMM. DTO OTHOCUTCA, B HaCTHOCTH,

TakuM CMecaM, KakK MUKONIUH — TO/YOJ, TeTpaxiopMeTaH-
“eTaHoN. B OTAeNbHbIX CAyyvadX TPEXKOMMOHEHTMble U MHO-
FOKOMMOHEHTHbIE CMECWM CYUTaKT MCeBAOABONHONW CUCTEMOMN.
“ KayecTBe npumepa MOXHO COCMaTbCA Mna CMecu METUN-
aueraT— aTunaueTaT — 3TWNOBbLIA CAUPT U aLeTOH—MPONU-
NOBbIA CANPT — MeTUNOoBLIA cnupT (puc. 58). CocTaB 3TuX
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cMeceil MOXHO HajeXHo onpefge-

NATb METOAOM [AN3NEKTPOMETPHU-

YecKoro TUTpPOBaHUsA. ITOT MeTof

NPUMEHUM W LANS ONpejenieHns

NPOLEHTHOro cocTaBa aseoTpon-

HbIX cMeceil (Hampumep, cMecu

TONYON — MeTaHon).

MowdmanH n Topnay [J1. 118]

ana  onpefeneHUs «aKTUBHOCTU

Lurnepa» antoMuHUi-opraHnye-

CKUX CcOoefunHeHui (antoMUHWNR -

TPUANKUNbl N AnankunantoMmHue-

1325 Bble rMapuabl) NpPUMEHMNU KOMM-

NIOKcOMeTpMyeoKunii MeToh TUTPO-

Puc. 58. [uonextpuueckas ~ BaHNf. bonbwoin AWNONbHbLIA MO-
MPOHMLAeMOCTb  nceBjoasoii-  MEHT Komnnekcos (4—50) no-
HOll cMecu aueToH—MmeTa-  3BOMIIET MPOCNEAUTb 3a W3MeHe-
HON—nponaHorn. HUAMMW, NPOUCXOAALLMMU B CUCTe-
ﬁocmﬂ”aﬂe”"”“ec"aﬂ npoHnuae- — pme nyTeM AMI3NEKTPOMETPUYECKO-

CMecM  MeTaHON—aLeToH,
& — puanekTpuueckas  MpoHU- ro TuTpoBaHud. Mpun TUTpOBaHUU

Hon: M — nokasaens rpenowre- B CPEA€ LMKnOreKcaHa c  mo-
Hs cmecu MeTaHonN—alle-  \MoUbD M30XWHONMWHA Habnwpga-
Tn b Oman weranan—npo.  ETCSL PE3KMl  M3NOM  XapaKTepu-
CTUKN. MeToh AW3INEKTPOMETPU-

YeCcKOro  TUTPOBAaHWA  UCMONb-

3yeTcAa TakKXe Ana onpeaeneHna  AWNOAbHLIX MOMEHTOB.
[OvanekTpomeTpuyeckoe tuTposaHue rpynnel OH [/1. 184,
185, 198]. Ecnm K cnupTy A006aBNATb YKCYCHbIA aHrumgpup,
TO AM3NeKTpMyeckas NpPoHULAaeMOCTb BHayane 6yaeT yMeHb-
wartbcA. 3aTem, Mocne LOCTUMXKEHUSA MUHUMYMa, HacTynato-
wero npu auumnuposaHuu ecex rpynn OH, AnManekTpuueckas
NPOHMULAEMOCTb YBENMYMBAETCA OT M36bITKA YKCYCHOFO aH-
rmgpuga. OueHKa MUHUMYMa AMINEKTPUYecKol npoHuuae-
MOCTWM MNO03BOMSAeT onpefennts uucno rpynn OH. Torpew-
HOCTb MeTofa cocTtaBnfeT 1%. Ha npakTukKe XopoLwo 3ape-
KomeHaoBana ceba ycTaHOBka And TuTpoBaHua OH,
nokasaHHada Ha puc. 59. YcTaHOoBKa COCTOUT W3 TepmocTa-
TUPYEMOro cocyfa ANA TUTPOBaHMA W HacagKu W3IMEpPUTENb-
HOro 30HJa KOHJeHcaTopa, cojepkalieid oxnagutenb u 6t0-
peTKy, HamoNHAEMYI0 YKCYCHbIM aHrmapugom. Tutpytow,as
Ayelika TepmocTaTupyeTcd napaguHOBLIM Macnom. Tepmo-
cTaT perynupyerca TepmoanemeHTOM. [lepemellnBaHue
ocyliecTBndeTca MarHUTHbIM cmecuTenem. [lpu  aHanmsax

YKCYCHbI/i aHruapua uenecoo6pasHo [06aBnsATb K Ucclepy-
86

eMOMYy BeLLecTBY B YeTbipe npuema (C AECATUMWHYTHON na-

y30ii Mexay fobaBneHMAMMU o4yepedHbiX f03). Heobxopaumo

cneauTb, 4tobbl nocne fo6aBneHUs MepBbIX ABYX [03 KOAU-
4YecTBO MCMOMb30BAHHOIO YK-
CYCHOro  aHrugpuga  6bi10
MEHbLUE OXMWLAEMOr0 YMEeHb-
WeHWa aHrugpuga, a nocne
nocnefHunx ABYX — 6ofibLue
oXugaemoro YMEeHbLUEHNUSA.
TuTpoBaHue  uenecoobpasHoO
Npou3BOAUTL B NPUCYTCTBUMK
0,5% napatonyoncynbqoku-
cnotel Bipn 30°C,

Puc. 59. YcraHoBka Ans Puc. 60. Ounarpamma AW3neKTpo-
[ON31eKTPOMETPUYECKOFO  THU- MeTpuyeckoro TuTposaHua OH

TpoBaHus OH. cMec 6eH30/1—3TaHoN.
| — TepmoanemeHT; 2 — napau-
HOBOE Mac/no.

Ha puc, 60 npusepeHa Aguarpamma [LWUINeKTpoOMeTpuye-
ckoro OH-TuTpoBaHMA cmecu 6eH30M1 — CRMPT,

OnanekTpomeTpuyeckoe gugpepeHynanbsHoe TUTPOBaHMe
[N, 225], AvnanekTpoMeTpuyeckoe AuddepeHynaibHoe TUT-
poBaHWe MCMNOMb3yeTcsA, B OCHOBHOM, B TexX Ciy4asax, Korpa
NMPOLEHTHOe cofepXXaHue OAHOr0 M3 KOMMOHEHTOB Masio no
CpaBHEHUIO C cofepXaHuWeM [pYyroro KOMMOHeHTa, a pa3me-
pbl MONEKYyNn [BYX KOMMOHEHTOB HACTO/bKO OTAMYarTCA
Opyr oT gpyra, 4To KOMMOHEHT C MEHbWMUM MPOLEHTHbLIM
COAEpPXaHWeM MOXHO YAanuTb W3 CMecu pacTBOpuUTeneit
(MUNbTPOBaHWEM Yepe3 MOMEKY/IAPHOE CUTO.

OunanekTpnyeckoe AugdepeHumnansHoe TUTPOBaHMe Npo-
M3BOAMTCA B YCTAHOBKE, W300paKeHHOW Ha puc. 61, u 3a-
<KnuaeTca B cnefytouweM, B fAueiiky gns TUTpOBaHWMA Ha-
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NlnBaloT pacTBOp-CBUAETENb, MOAGMPAEMbI C YY4EeTOM cocTa-
Ba  pacTBOpuTens, ocTawolerocas B AYeiike  nocne
MONEKYAPHOTO (MUALTPOBAHUA W OXWUAAEMOr0 3HauYeHMUs
eMKOCTW. 3aTeM, 3aMeHsl0T pacTBOpP-CBMAETeNb uccneaye-

MOl CMeCbH) pacTBOpuUTeNei,
onpefensis 3HayeHue pasHoOCTH
eMKOCTe. YpOBeHb XUAKO-
CTV B W3MEPUTENbHON fA4eiike
JOMKEH nexaTb Bbile puc-
KW, CAeNaHHOW Ha cMmecuTene.
Heobxogumbeim  TpeboBaHUeM
ABNAEeTCS pPaBEHCTBO TeMne-
paTyp pacTBopa-cBUAeTens wu
nccnefyemon xumagkoctu. W3
cocyfa, NMPUMbIKAlOLWeEro K aj-
COpOUMOHHOW TpybKe, Npous-
BOAAT OTcacbiBaHuWe, A06MBa-
fCb, 4YTOObI BCE COAepXumoe
N3MepuTenbHOM A4eliku no BO3-
MOXHOCTU nNonano Ha Mone-
KynspHoe cuto. jo6aBnsas Boe-
MSi OT BPEMEHU WUCCefyeMyto
XWULKOCTb B W3MepPUTENbHYIO
Aueliky, N0  OTK/OHEHMWAM

P 6L Y -~ CTpenku np|/|6opa CyaaT 0 XO-
nc. 61. YcraHoBka ana agudde- _
peHuMaibHOro TUTPOBaHUA. A€ npouecca a/J,c9p6L|,m/|. o1
1 — 06KNagKn W3MepuTenbHO Adeii- coc mccnefyemon XKnAKocTu
KM 1M s4edku Ans TuTpoBaHus; 2—  MPOAOJIXKAeTcsa L0 Tex nop, no-
CTeknfHHaa Tpybka pfna agcopbm-
pytouiero Bgu_leCngla: 63_M9ne|(yn;|p. Ka Pa3HOCTb AU3NEKTPUYECKUX
HOe cuTo: — Y-06pasHblii  cmecu- i
Tens u OTCOCHag Tpy6Ka. npoHuUaemocTen paCTBopa:
cBunpetens n uccnegyemon

XUAKOCTU He YMeHbLNTCA A0
Hyna. Wccnegyemoe BeWecTBO [JONMBAlOT B sueliKy A0 OT-

MEeTKM Ha cmecuTene. epea TUTPOBaHWEM  OMpeAenstoT
006bEM WAM Maccy MCCNeayemMoro BellecTBa, 3aMO/HAOLWETO
A4eliKy 40 BbICOTbl PUCKU. BHOPETKY HamONHAKT KOMMOHEH-
TOM, NPONYLWEHHbIM 4epe3 (UAbLTP, U NOCAe BKAHOYEHUS
cMecuTena” Npoms3BoAAT TUTpPOBaHMEe O Tex Mop, MokKa em-
KOCTb SIYEAKW He CTaHeT paBHOW EMKOCTW, KOTOPOi fAuelika
obnagana A0 (uabTpoBaHWA. 3Has KOAMYECTBO PacTBOpU-
TeNns, Haxogsauweroca B A4eilke, U KONMYECTBO pacTBOPUTENS,
MCNONb30BAHHOFO [ANA TWTpPOBaHWS, ONpeaenstOT COCTaB
MccnefyemMoro BeliecTBa.

Hepe,qKo B TpOI7IHbIX cucrtemMax, B 4YaCTHOCTMU B CMecCcdX
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aTunauyetat — 6eH30n —BoAa M aTunayetat — 6eH30n —
3TWNOBLIA CANPT, 6€H301 U BOAA W COOTBETCTBEHHO 6eH30n
M 3TUNOBbLIA CMUPT C TOYKU 3PEHUA AWN3NEKTPOMETPUM KOM-
NMeHCUpPYOT APYT Apyra.

CopaepxaHue BOAbl U 3TUIOBOFO CAMPTA B 3TUX CUCTeEMax
MOXeT O6biTb OnNpefeneHO AM3NEKTPOMETpUYECKUM andge-
peHLManbHbIM MeTOA0M.

18. AHann3 ABOMHbIX CUCTEM MO 3HAYEHUIO TEMMepaTypHOro
KO3(h(hMLMEHTA AN3NEKTPMNYECKO NPOHULAEMOCTH

[N. 185, 203, 241, 244]

Moa TemnepaTypHbIM KO3(P(HULMEHTOM AM3INEKTPUYECKON
NPOHULLAEMOCTM MOHUMAKT WU3MeHEeHWe AU3NEeKTPUYECKONA
npoHuuaem'ocTn, npuxopsduweeca Ha 1°C. MOCKONbKY 3Hauve-
HWe TeMnepaTypHOro Koap-

aHanuTUYyecKUx wuccneposa-

HUAX uenecoobpasHo M3Me-

pATb NpupalieHna [uanek-

TpUyeckoi npoHuULaemo-

ctn  |(A8) npu W3MEHEHU-

AX TemnepaTypbl Ha 30°C

[n. 203], npoussoas oOT-

cyeTbl npu 20 n 50°C. Tlo

3HAUYEHUIO TemnepaTypHoO- Puc. 62. 3aBucmMmocTb [le 0T KOH-
LeHTpauum  BOAbl AN CMecu

ro KOSdJ({)VILI,VIeHTa Ansnex- YKCYCHasi KWCIoTa — BOJa.

TPUYECKOA MNPOHNLAEMOCTM

yAO6HO NpOU3BOAUTL KOH-

TPONb 4MCTOTbI CcMeceil. Ecnu pasnuuve wmexpay 3Haue-

HUsMKU  Jle KOMMOHEHTOB A0CTaTO4HO”N OWYTUMO," 3TUM

cnocoboM MOXHO BeCTW aHanu3 [BOMHbIX CMeceil. Tak,

B C/lyyae CcMeceii AuOKcaH — BOja W 3Tunauerar  3Tuno-

BbIi COMPT aHanuW3 BefeTcs C UCMONb30BaHWEM 3aBUCUMOCTH

MeXAy TeMmnepaTypHbIMW MpupaweHnamu Ae U KOHLeEHTpa-

uveit. MpepcTaBndaeT MHTepec MOBEAEHWE TeMMnepaTypHoro

KosthuumMeHTa AMINEKTPUYECKONW NPOHMLAEMOCTUN YKCYCHOM

KUCNOTbI; npu cogepxaHun Bofbl 0,52% OH paBeH Hynlo,

6cnn cofiep)kaHne BOAbl MeHblUe — OH MONOXWUTENIeH, ecnn

6onbwe — oTpuuateneH (puc. 62). IT0 ABJIeHUE  MOXeET

ObITb MCMOMB30BAHO /18 KOHTPONS 06€3BOXMBAHUS.
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19. inaneKTpoMeTpuYeckoe onpeaeneHme colepXKaHus
BO/bI

[n. 22. 28, 72, 93, 130, 211, 239]

a) Tvnbl CBA3M MONEKYN BOAbI B COEAVHEHMSAX

OnpepeneHvie cofepXaHusa nogbl U BAAKHOCTU — Hau-
6onee nM3yyeHHas 06nacTb MPUMEHEHUS OUINEKTPOMETPUN.
LOvnanekTpoMmeTpuyeckoe onpefeneHne CcOLepXaHUA BOAbl
OCHOBbLIBAETCA Ha TOM, UYTO ee AM3NeKTpuUyeckas npoHuuae-
MOCTb 3HaYMTeNbHO Bbllle, YeM y 6GONAbLWIKWHCTBA  APYruUx
BewecTs. [locnegHee yTBepXfAeHWe CcnpaBejnvBO  TOJIbKO
Ana ceobofHbix mMonekyn Bogbl [J1. 80, 37]. Ana unpeanbHoi
(rmnoTeTnYeckoil) BOAbl, B KOTOPO/ B3aMMOAEWCTBME MONe-
Kyn OTCYTCTBYeT, pacyeT no ¢opmyne OH3arepa (gnsa au-
HOMbHOTO MOMEHTa BOfAbl, paBHOro 1,84-10“’® gunH' -cMm™)
faeT 3HauyeHWe [LUINEKTPUYECKOA NPOHULAEMOCTU, paBHOe
31 [N1. 297]. Onsa onpeaeneHns AUINEKTPUYECKOA MpoHULa-
eMOCTU CMeceil, cojepxawux BOAY, BO MHOMUX CAyvasax
Ncnonb3yeTca nuHerHaa gopmyna (45)

(55)

Ecnu pgnokcaH cofepxut 170 no macce HrO, 10 yuuThbl-
Bad, yTto 61= 31, ~1= 0,01, 62= 2,3, /72= (1—P1)=0,99, Ha-
X04uUM, 4To 612= 2,59.

B cnyyae He3HauuUTeNbHOro coAepXaHua BOAbl MOXHO
NPUHATL B nepsoM npubawxenun, uto (1—pl)= 1 Torpga

AO= 81— 82= sy21= 0,29= COMN31.

3TO 3HauuT, 4YTO B MAeEaNbHOM Ciy4yae, Korga Boja pacTt-
BOpAETCA B BellecTBe 6e3 B3aMMOAeNCTBUSA,- YBE/IMUEHUE ee
COZepXaHMsa Ha 1% MOBbIWAET [AUINEKTPUYECKYH MNPOHU-
LaemocTb nNpubamsnTensHo Ha 0,3.

AHann3 3KCNepUMEHTaNIbHbIX AaHHbIX MOKa3blBaeT, 4TO
TakKo 4nucTo (hM3MYeCcKWiA npouecc pacTBOpPeHUS BCTpeva-
eTcs pegko M Mo3TOMYy NMHeRHas (opmyna cmecu (46) He
ABNAETCSH YHWBEPCaNbHOM, TaK Xe KakK M aHanornyHble 3aBu-
CMMOCTMW, MNONYYeHHble Ha OCHOBaHWW Teopum [febad. Ons
peanbHbIX PacTBOPOB Liefecoobpa3HO MO/b30BATLCA 3IMMU-
pPUYECKMMMN 3aBUCUMOCTAMMU. ONa MX NONYYEHUA K T aTenb-
HO BbICYLWIEHHOMY OCHOBHOMY BellecTBy Heobxogumo pgobas-
NATb W3BECTHble KONM4YecTBa BOAbl. 3HAYEHWE HeNUHeNnHoCcTU
3apucumoctn e=/(H20) 70 xapakTepusyeT CTeneHb B3aUMO-
90

LeicTBUS  MeX[y MOfeKyamu.
XapaKTep MONEKYNsipHbIX CBsA3ei
BOAbl BbISIBASIETCA MyTEM U3Mepe-
HUS  AU3MEKTPUYECKUX  MOTEPb

Mpouecc Quanyeckoro pac-
TBOPEHUA CYLLECTBEHEH ANA yrne-
BOAOPOAOB W [ApYyrux BeLecTs,
KOTOpble He MOTYT CYMTaTbCA HU
JOHOpamK, HW akuenTopamu Mpo-
TOHOB. TunuuHble gns atoro cny-  Puc. 63, 3aeucumoctu pu-
yas 3aBUCMMOCTM [AUINEKTPUye-  IEKTPUHECKMX TIpOHMLAEMO-

v o CTen CMecen OT cogep>xXaHua
CKOWi MPOHWLLAEMOCTU CMeCel OT  ponyy nna  Tpex paanuuHbix
cogepxXxaHna BoAbl V|306pa)|(eHb| ABOMHbIX CUCTEM.

Ha puc. 63. Ana cmecn MeTaHON— - — NnHeliHas  3aBuCK-
BOAA XapaKTepucTuka umeet Bug  MoCTe 8HAO =80 ;- — —
o o NNHEeNHanA 3aBMCUMOCTb, €eH"NO =
npsAMoii, pocturaioleid 6= 80'npu =31; | — MeTunoBbIn CcNupT--
100%-noM cofep>XXaHUn BOAbl B  BOAA 2 — AMOKCAaH—BOAR; 3—
OKTUNOBbIN cnupT—BOoJa.
cMmecu. MeTaHon fABNAeTCA CUNMb-
HO accouuupaBa'HHOW >XUAKOCTbK, MO3TOMY MOXHO Mpeano-
naratb, 4to nNpu pgob6aBneHWy BOAbl BCe 6onbliee M Gonbliee
4yncno MONIeKYyn MeTaHona 3amelaeTcs BOAOMW, a Boja M Me-
TaHON accouumpyroTcs.

XapakTepucTuKa CMeceid OKTaHona ¥ Apyrux crnupTos,
UMeKLWNX 60blIOe YMC/IO aTOMOB yrnepoja, C BOAon ob6na-
faeT MuUHuUMyMmom [J1. 335]. Auuknuyeckume cnupTtbl ¢ 601b-
WKUM 4YnMCOM aTOMOB yrnepoja, BOPOSTHO, MMEKT CTPYKTY-
py MuuennsapHoin Hutu. FocnegHas Oblfa M3yyeHa B CBA3U
C uccnefoBaHMAMU ankuncynbMoOHATOB WM APYTUX KOANOWA-
HbIX 31eKTPOSIMTOB CO CTPYKTYypoli Mbina. O6pasoBaHMe HU-
Teil MPOMCXOAMT 3a CYeT CWUA [JUCMepCun MexXAay YrneBofo-
poAHbIMKM Lenoykamu. TFPOHWKHOBEHWE CUALHO  MONAPHOW
MONIeKYNbl BOAbl HECOMHEHHO NpenATCTBYeT Mwuuennao6bpa-
30BaHWIO, BCMeACTBME YEro Ha XapakKTepucTuke U MNOABNA-
eTCqd MUHUMYM [MW3NEeKTPUYECKON MPOHULLAEMOCTU Mpu onpe-
[eNeHHOM COfepXXaHuu BOfAbI.

Mpu manbix fo6aBkax BOAbI B AMOKCAH MPOHMLaeMOCTb
CMecnM BO3pacTaeT MOHOTOHHO, U npu  100%-HON KOHLEH-
TpauMyM AU3NeKTpMYeckKas MpPOHULAaeMOCTb acCOLUMPOBaH-
Hoi BOAbl gocTuraeT 80,3.

CornacHo TpaguMUMOHHON Knaccugpmukauum ¢GopM BOAO-
coAepXaHusa pasnuMyalT BOAY aAcopbupoBaHHYl, KpucTan-
NN3aLNOHHY0 U CTPYKTYpPHYH. Mpn AM3NEKTPOMETPUYECKNX
WccnepoBaHmax npuHATa  pa3BepHyTas  Knaccudukauus,

91



BK/lOYatowas Hapsgy C yKasaHHbIMKU (opmaMu BOAOCOAep-
XaHUs U pag APYruX; BOAOCOAepXalyue XUMUYECKUe coepu-
HEHWUS C BOAOPOAHOW CBA3bl0, rMagpaTHas Bogda, agcopbu-
poBaHHas BOfa, BOAA, Bbi3blBatlias HabyxaHWe BELLECTBA,
3My/nbrMpoBaHHas Boja M cBOGOAHAs BOAA.

Boga B XMMUYECKUX COEAMHEHUSAX C BOLOPOAHON CBSA3bLHO.
Y BOAbl W KUCNOPOAHBIX COEAMHEHWIA Tuma cnupTa M (eHo-
na, a TakXe Yy NepBUYHbIX W BTOPUYHBLIX aMUHOB MpU B3au-
MOAENCTBUM  MOMEKYN, MPOUCXOASLEM B  MPUCYTCTBUU
aKLenTopoB MPOTOHOB, MOSBAseTCS (hopMa CBA3W, HasbiBae-
mMas BOAOPOAHON (BOAOPOAHLIM MOCTOM). C aneKTpoXumuye-
CKOW  TOYKM  3pEHWUs  [OHOPHO-aKLENTOpPHble  CBA3N,
BCTpeualolwmecs npu 06pasoBaHWM  MPOTOHHLIX  MOCTOB,
OTAMYAKTCH MO 3/1EKTPOMPOBOAHOCTU. 3HAA  Y[Ae/bHYI0
3/1eKTPONPOBOAHOCTb X, MOXHO BBbIYUCAUTb LUINEKTPUYe-
CKWe NOoTepw, BbI3BaHHbIE 3/IEKTPONPOBOLHOCTbIO:

1.13.1013
178: ! (56)

roe (0= 29, e— AuManeKkTpuyeckas MNPOHULAEMOCTb Be-
ecTsa.

BennumHbl X H e AO0MKHbI M3MEpPATbCSH NpWU OLHON U TOW
Xe 4actoTe 0 V3mepeHue AM3NEKTPUYECKUX NOTEPb pacT-
BOPOB, o06najalwWwmux CBOWCTBOM  aKLenTOpPOB  MPOTOHOB,
npejcTaBnseT BecbMa YyBCTBUTENbHbIA METOA ONpefeneHus
BogocogepxaHua [/1. 210] (puc. 64). Mo KpyTU3He KpPWBOWA
18% MOXHO CcyAauTb O CuUMe akuenTtopoB npoToHoB. Kak
BULHO W3 puc. 64, ANs [JUOKCaHa pe3Koe YBelMYeHUe AW-
31IeKTPUYECKMX MOTepb HacTynaeT TO/NbKO nNpu pobasBfieHUU
6onee 5% Bogbl. pu MeHbWweM cOfepXaHWn BOAbl MOCT
o6pa3oBaTbCAd He MOXeT. 3TO fABAAETCA NPENATCTBUEM
K NMPUMEHEHWI0 MeToAa ANA onpefeneHus MUKPOKOHLEHTpa-
Lnii BOAbI.

lMoTepn OT 31eKTPO.NMPOBOLHOCTN C MOBbILWEHWEM YaCTOThI
MOHOTOHHO YMeHbLUAKTCA, 4YTO NPAMO cliegyeT u3 Qopmyibl
(56). 9710 nos3BonfeT chenatb BbIBOZ, UTO NpW aHanuTuye-
CKUX W CTPYKTYPHbIX MCCNefOBaHWAX 3N1eKTPONPOBOLHOCTH
cnepyeT M3MepATb Ha HU3KOM yacToTe. BO3MOXHOCTM MeTO-
Ja WANCTpUpyeT puc. 64, NOCTPOEHHbLIA MO pesyabTaTam
n3mepeHnin Ha yactote 100 kIu,.

MwgpatHas Boja. B ruapaTtMpoBaHHbIX CONAX  BOAHbIE
OWMOMN MPOYHO BCTPOEHbl B KPUCTaN/IMYECKYH  peleTky
M UX HAJO CYMTaTb 3aMOPOXEHHbLIMMW, TMOCKOMIbKY OHM He

92

OPUEHTUPYIOTCA B MepeMeHHOM Hone. [unanekTpuyeckas!
MPOHULAEMOCTb KPWUCTaNNM3aLMoOHHONW BOAbI coneil Koneo6-
netca B npegenax or 5 o 7, T. e. NpubAM3MTENbHO paBHa
AV3NEeKTPUYECKOA  MPOHWLAEMOCTU fNbAa, COCTaBAAOLWENR
5—6 [/1. 149]. bronnb [/1. 31], nccnegoBaB pas3nnyHble NpPo-
OYKTbl ruapaTauum HeopraHu-
YeCKUX Cconen, knaccmpuumpo-
BaN BUAbI CBSA3bIBAHWUA BOJbI.

ApcopbupoBaHHas BOfja.
Oco6eHHOCTK, npucylmne rug-
paTHON BOAe, pacnpocTpaHsa-
IOTCA U Ha MOHOMONEKYNSPHO
agcopbuposaHHyto Boay [J1. 68,
72, 99]. Mo paHHbIM Ma-
pena [J/1. 159] puanekTpuye-
CKas NPOHMLLAEMOCTb afcopou-
POBAHHOrO MOHOC/OS BOfbLI COo-  Puc. 64. 3asucumoctn 6 Ans

cTaBnser 2,5 I—lpVI yBEﬂVI‘-Ie- PasNNYHbIX GBOMHHX CNCTEM.
1 — 6GeH3unosblii cnupT—soga; 2 —
HUKU cofdepXaHuna a,ﬂ.COp6V|p0- TeTparngpodypaH—soaa; 3— aue-

BaHHOI BOAbI HAcTynaeT Mo- Tﬁgﬁ‘;ﬁga‘i_—sozg?V'é*”_“—mfjéaj_—
MEHT, Korga apgcopbuus npe- BOAA.
KpalwiaeTca U Hapsfy CO CBSi-

3aHHON BOAOW nosABnseTca cBo6oAaHas BOofa, BCMeACTBUE
yero [uaneKTpuyeckas MPOHULAEMOCTb YyBenuMuuMBaeTcs.
Mpu nccnefoBaHMAX, CBA3aHHbIX C onpejeneHnem apcopb6bu-
pOBaHHON BOAbl, HEOOGXOAMMO YUUTbIBaTb TO OGCTOATENbLCT-
BO, YTO cucTema, cocTosdwas w3 agcopbeHTa W BoAbl, Npepg-
cTaBnsaeT cob60 HEeOAHOPOAHbLIA  AW3NEKTPUK, B KOTOPOM
30Hbl C 0OMblIE N MeHbLUER 3M1eKTPONPOBOAHOCTbI uYepe-
ayoTcs.

B HeOQHOPOAHOM [W3NEKTPUKe, T. €. B [AU3INEKTPUKE,
COCTOAWEM M3 30H, MPOBOAAWMX W HENPOBOAAWMX 3MeK-
TPUYecTBO NN6GO U3 30H C pPasNMYHOW 3N1EKTPONPOBOAHOCTHIO,
B 9/1eKTPUYECKOM MNO/Me Ha rpaHuue 30H MOXEeT Mpoucxo-
OUTb ABUXEHWE W HakonneHue 3apsafoB. CneAcTBUMEM 3TOrO
MOXeT ABWTbCA aHOManbHO 60nbliaf  AU3NEeKTPUYecKas
npoHuuaemocTb. [OCKONbKY ABUXeHWe 3apsafoB Tpebyet
KOHEYHOro BpeMeHW, Mpu 6bICTPOM W3MEHEHUM NOAS Npoumc-
XOAAT penakcaunoHHble ABNEHWUs, NMpuBogAliMe K obpasoBa-
HUIO HOBOWN o6nacTu gucnepcum (cMm. guarpammy, msobpa-
XEeHHY Ha puc. 4). Teopus HeZHOPOAHbLIX AU3NEKTPUKOB
passuTa BarHepom [J1. 333]. XunbHeHkos [J/1. 346] nposen
nccnefoBaHne TeMMepaTypHOro KoaduuumeHTa AUINEKTPU-
YecKolM MPOHMLAEeMOCTM COPOGUPOBAHHO BOAbI.

6 %
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MmapodpunbHas Boga. MApPOGUNbHBIE  KOMNOWAbI OYEHb
NMPOYHO CBA3bIBAKOTCS fJaXKe HeOGONMbLIMM KOMMYECTBOM BOfbI.
Bopa, Bbi3biBaloLas HabyxaHue BelecTBa, B CYLHOCTM, Be-
feT ceb6s nogo6bHO MuUuennaM  XMMWUYECKWX  COeAUHEHWIA
C ANWHHBbIMK LUenoykamu. Hanpumep, yBenuyeHue COAepXa-
HUA BOAbI B >XXenaTuHe A0 8% MNpPaKTUYECKM He YBenu4uu-
BaeT ero AMW3NeKTPUYeCKON NPOHULLAEMOCTH.

% % %

Puc. 65. [naneKTpuyeckme CBOWACTBA CMECEN.

a — KyKypysHasd Myka—Bofa, 6 — Tabak—B0fAa;
B — PE3NHOBbIN HamonHUTeNb—BOoAa.

V3MmynbrupoBaHHasa Boja. Kaxablli npoueHT pacTBOpPEH-
HOli BOAbl yBeNMUYMBAET [AUINEKTPUYECKYH MPOHULAEMOCTb
Ha 0,3e. MpupaueHne [UINEKTPUYECKON  NPOHULAEMOCTHU
3MYNbIMPOBAHHON BOAbI 3HAUYUTENbHO MeHble. lMpu aHanm-
3e yrneBoAOpoOf0OB 3Ta OCOGEHHOCTb MO3BOJMIAET YCTAHOBUTD,
ABNAETCA 1M BOJAa PACTBOPEHHOW WAM  3MYNbrUpbBaHHOINA.
Ans Kaxporo coefuHeHUs 34ecb [eiiCTBYeT CBOe MpaBuio
[N. 232]. Mpun wnaeHTUDUKALUM 3MYNbTMPOBAHHON  BOAbI
K aMynbCum 06bIYHO fJobGaBngeTcs [0 NOAYYeHUS OAHOPOA-
Holi tha3bl pacTBOPUTENb C Manoi AU3INEKTPUYECKOA NPOHU-
LaeMOCTbI, HaNmpumep AUKOCAH.

CBobogHas Boja. Bua KannbpoBOUHbLIX KPUBLIX HEKOTO-
pbIX BELLECTB ONpefensieTcs XapakTepoM CBS3U BOAbl B CMe-
cu [/1. 98, 148]. B kauecTBe npumepa Ha puc. 65 npuseje-
Hbl KpUBble AW3NEKTPUYECKON MNPOHMLAEMOCTM  pasHbIX
cMeceli. B fgBOiHOW cucTeme cBO6GOAHAs WAM TUrpocKonuye-
ckaa Bofa [J1. 289] paeT HOpPManbHYH KPWUBYIO AWN3NEKTPU-
YecKOW MPOHWLAEMOCTU, MO KOTOPOl/i CcoAepXaHue BOAbI
onpegensetcs BO BCeM pabouyem pAuanasoHe. [loBblleHWE
TemnepaTypbl, Kak MNpaBuWio, caBuraet obnacTb fucnepcun
B CTOPOHY BbLICOKMX 4acToT. MeTof, pa3paboTaHHbI [nem-
3epom [/1. 95], MO3BONAET BbIABUTb pas3inMynMe MeXay CBA-
3aHHOW M CcBOGOAHON BOJOW NO 3HAKy TeMmnepaTypHOro
KO3Pp(uLMeHTa AUINEKTPUYECKOW NpPOHMLAEMOCTU. Y CBf-
3aHHOl BOAblI 3TOT KO3(MULUMUEHT MNONOXUTENEH, a Y CBO-
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6oaHOli — oTpuuateneH. K aHanoruyHomy BbIBOAY MpULIAN
Kemng n KonbwyTtTep [/1. 13], uccnepgoBasline KpeMHeKUc-
Nblil renb, n O6epT [J1. 68], paboTaBWMA C OKWCbI anto-
MUHUSA.

6} OnpefeneHne cofepXkaHus BOAbl B XXMUAKOCTSX

B ABOMHbBIX XWAKUX CMECAX — HE3INeKTponmTax cofjep-
XaHue BOAbl OnpejenseTcs Mo KaiMb6pOBOYHbIM  KPUBbIM
OVN3NEKTPUYECKOW MPOHULAEMOCTU, MOCTPOEHHbIM [N CMe-
ceil ¢ M3BeCTHbIM cojaepxaHuem Boabl [J1. 202, 247, 252].
B yacTHOoCTW, B 3aTunaueTarte cofep)xaHue BOAbl 3TUM CMoO-
cobom onpepaensercs BNAOTb [0 MOMEHTa MOMHOrO Hachlle-
Hus [/1. 35]. N3MeHeHUs AM3NeKTPUYECKON MNPOHWLAEMOCTHU
NOAUMHAOTCA 3[ecCb NUHeAHON dopmyne cmeweHus. Kanu-
O6pOBOYHYIO KPWUBYI LlenecoobpasHo CTPOWUTbL C MCNONb30Ba-
HMeM 3TunaueTaTa, BbICYLWEHHOr0 Haj aKTUBHOW OKWCbIO
anlOMUHUA WAW Ha MONEKYNspHOM cuTe. 3Me u  IS6epT

Tab6nuua 10
o Mpegenbl nsmepeHus MCTOUHUK
OCHOBHOW KOMMOHEHT cofiepxxaHna Bofpl, % MHGOPMALK
MeTunosbin cnupT 0— 100 n.4]
» A 0—10 N.228]
T 1A
OTWNoBbLINA cNMPT
M-NpoNWIoBbLIA CNMPT
1-N~IUNOBBLIA cnupT OT 0 [0 HacblleHNs 11.335]
ByTunoBblii cnvpt
FnnuepuH
Fnvkonn
ANVMNoBbIA cnupT
[nokcaH 0— 100 [Nn.2]
MpnguH
MnpuarHoBble OocHOBaHUS' 0—10 [N.225, 252]
JTunauerart OT 0 Ao’HacbllLeHUs N.35]
[Aunatunosbliii athup OT 0 [0 HacblweHusa N.2111
BeHson 0—0,06 . 164]
YKCycHas Kucnorta 0-0,5 [n. 199
TabauHble n3genus § 5—30 J1.293
3epHo 10—30 N.65. 289]
M~a 5—15 N.290]
Macno cnnBoyHoe 16—20 J1.57]
[y6unbHble BewecTsa™ 0—8 [)1.140,
Xumuueckne ypnobpeHus 0—2 J1.234]
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onpefenunn cofepxaHue BOAbl B TULEPUHE C TOYHOCTLIO
po +0,370 [/1. 247, 249]. Mo 3HAYeHWIO AN3NTEKTPUYECKONA
NMPOHULAEMOCTN ONpejenseTca cofepXxaHue BOAbI U B NUPU-
OWHOBBLIX OCHOBaHMAX. [pu KOHLUeHTpauuax BoAbl A0 5%
yBeNWYeHNe BOLOCOAEPXAaHUA NWHEWHO NOoBbllaeT AWanek-
TPUYeCcKy npoHuuaemoctb [J1. 225, 252]. OAns TPOWHbIX
cMmeceli LenecoobpasHo CTPOUTb TPEYronbHYH [fuarpaMmmy.
Mpambie metogbl [J1. 218, 227] MOryT MPUMEHATLCA TONbKO
Torga, Korja 3neKTponpoBOAHOCTb  UCCNeAyeMOR  BOAHOW
CMeCK He Bbllle 3afaHHOro npegena.

Ecnn pguanekTpuyeckas MpPoOHULAEeMOCTb MCCNefyeMOro
OCHOBHOIO BELLeCTBA HEe MOCTOSAHHA, MOXHO MNPUMEHATH
AVINEKTPOMETPUYECKNIA anddepeHumnanbHblid metog [J1. 217,
252]. B aTom cny4yae cHavana W3MeEpPSAOT AU3NEKTPUYECKYH
NMPOHWLLAEMOCTb BNAXHOro pacTBopuTens. 3atem K npob6e
pob6asnatT Bogonornotutens (CaCr, CaHr, CaCb, moneky-
napHoe cuto U Ap.). OnpepenuB pasHOCTb [le  3Ha4YeHMuli
OVN3NEKTPUYECKON MNPOHMLAEMOCTU BAAXHON W 06€3BOXEH-
HOW Npobbl, MO KanMbpOBOYHOW KPUBOM HaxOfAT cofepia-
Hue BoAbl. B Ta6n. 10 npuBefeHbl cBefeHMa o paboTax no
onpejeneHnto cofepxaHus BOAbl MPAMbIMU LU3NEKTPOMET-
pUYECKUMMN MeToLamu.

MeTofbl onpefeneHna cofepXaHud BOAbl NMOCPECTBOM
M3MEepPeHNs [U3INeKTPUYECKUX NoTepb B OONbLWMWHCTBE ChY-
YyaeB O0Ka3blBAlOTCA 3HAYUTENbHO YYBCTBUTE/NlbHEE METOAO0B,
OCHOBA@HHbIX Ha W3MEPeHUN AWN3NEeKTPUYECKON NpOHMLaeMoc-
™7 [J1. 84]. O4HAKO HW W3MEpPeHUs e, HU U3MEepeHus [uanek-
TPUYECKUX MOTepb He [alT HaLeXHbIX pe3ynbTaToB, eciu
BOJA COAEPXMWUT PacTBOPEHHbIE COMN.

B) OnpefeneHne cogepXaHus Bofbl B MOPOLLKAX U 3EPHUCTbIX
maTepuanax

Mpamoli meTtoa (tabn. 10), Mpu onpeaeneHun [uU3INeK-
TPUYECKMX CBONCTB MOPOLIKOB W 3E€PHUCTbIX MaTepuanos
BO3HMKaeT 6O0nblle TPyAHOCTEW, 4YeM nNpu onpefeneHnn Au-
3N1eKTPUYECKNUX CBOWCTB >XWAKOCTei. OCHOBHaa npobnema
CBA3aHa C 3amno/IHEHWEM W3MEpPUTENbHOW A4Yelikn uccnepye-
MbIM MaTepuanom: opma M pa3Mepbl TBEpPAbIX 4acTul no-
POLWIKOOGPa3HbIX W 3€PHUCTbIX MaTepranoB CYL,ECTBEHHbIM
06pa3omM BAMAKT Ha KOAMYECTBO BO34yXa, HaxojsAlwerocs
B MaTepuane, U TeM CaMbiM Ha BOCMPOU3BOAUMOCTb Pe3y/b-
TatoB. JTOT HELOCTATOK MOXET 6biTb YCTpaHeH C NOMOLbIO
ONUCaHHOro paHee MMMEPCUOHHOro MeToja.
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He ocTaHaBnuMBasCb Ha HeM BHOBb, pPacCMOTPUM 3fecCb
TONbKO chneyuguyeckme MOMEHTbI, BO3HMKalowWwme npu onpe-
LeneHnn cofepxaHus BOAbI.

Mpu peweHWN BaHOW B MPaKTU4YECKOM OTHOLUEHWWU 3a-
fauyn onpejeneHns OCTaTOUYHOW BOAbI B HEOPraHUYeckKmx
XUMUYECKUX YAO0OPeHnAX [OoKa3aHo, 4TO MPOCTOe W TOYHOe
N3MEpPeHNe COoAep>XXaHua BOLbl OCYLLECTBIAETCA UMMEPCUOH-
HblIM MeTofgoM [J1. 234]. [Ona u3MepeHWd UCNONb30BaHa
cneynanbHasd MMMepcUMOHHas sdeiltka MPIAT  (W\TVY),
ANA  KOTOPOW CHATa KanubpoBOYHas 3aBUCUMOCTb MeXAy
pasHocTblo npoBoaumocTeid [A5 ¥ NPOLEHTHbIM cofep-
XaHuem HrO. fHuelika cOCTOMT M3 ABYX 4acTeil; B O4HON W3
HWX HaxXOAMTCA HaBecka CMecu XMMUYecKoro ypobpeHus
n 6eH30na, a B Apyroii — Tonbko 6eH30n. Bcnegcteue He-
OfAHOPOAHOCTN CUCTEMbI 3HayeHue A5 OKasblBaeTCs UYpe3Bbl-
YaiiHO 4YYBCTBUTE/NbHbIM K COAepXaHul BOAbl. YpaBHUBa-
HUe  AW3NEKTPUYECKMX MPOHMLAeMOCTeil  cpaBHUBAeMbIX
cMmecell, xapakTepHoe ANnd MMMEPCUOHHOro MeToAda, 34ecb He
npuMeHseTCcA.

B kayecTBe cpefcTBa ANA BbICYWWMBAHWA ra3oB 4vacTo
MCcnonb3yeTcs MONEKY/NApPHOE CWUTO, W MOBblWeHWe ero cop6-
LLMOHHOW CNOCO6GHOCTU ABAAETCA BaXHOW 3afjayeil. Ha ocHo-
BaHUM uccnegoBaHunin [J/1. 235], BbINONHEHHbLIX MNOPOLIKOBLIM
MeTOfOM, YCTaHOBNEHO, 4YTO BNaXHOe MOJIEKY/IAPHOE CUTO
MOXeT 6blTb NPeACTaBNeHO KaK HeOAHOPOAHbIA AN3NEKTPUK.
KpyTusHa (yHKUUA cMelleHNa Ana Hero 6bICTPO BO3pacTaeT
npu copepxaHuu Boabl 6onee 16% (no macce). BeposATHO,
npu TakoM cOfepXXaHWu BOAbl HACTYMaeT HacblleHne BOAOWA
nycToT CuUTa.

MyTemMm wn3MepeHUs LUINEKTPUYECKUX MOTepb onpegens-
eTcsa cofepXaHue BoAbl B kpackax [J1. 237]. W3mepeHusd
npon3soAsaTca 6e3 HaBeCKM MOpOLIKa, NOCKONbKY 6narofa-
pa cneunanbHOW KOHCTPYKLUWUWU SfYeliKM M3MeHEeHWEe HaBeCKM
B npefenax fo 25% He OKa3blBaeT HWKaKOro B/IMAHUA Ha
pe3ynbTaT usmepeHus 1°6. Tem >Xe MeTOAOM MOXHO M3Me-
pATb COfepXXaHue BOAbl W B APYrMX MNOpOLIKaXxX, Nerko nog-
JaloLWmnXca CXKaTuio.

KocBeHHble MeTofbl. 3TU MeToAbl paspaboTaHbl B 30 IT.
M NpeacTaBNAOT CO60M MNONbITKY MNpeofoneTb TPYAHOCTH,
CBfi3aHHble C MPUMEHEHWeM NPAMOro MeToja, 3a CYeT nepe-
X0fja K M3MepeHUsM B Xuakoin dase. Hambonee ynoTtpebu-
TeNbHbIMW KOCBEHHbIMW MeTOAaMW OnpefeneHns cojepxa-
HVUA BOAbl ABNAAKTCS TakK HasbiBaeMble exluan-mMeTofbl, OCHO-
BbIBAKOLWMECA HAa 31HOMPOBaHUM W CcOCTOsAWME B TOM, 4TO
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BOAY uccnefyemMoro matepuana (Mopowka WAM NacTbl) 3/t0-
MPYKOT npuemnieMbiM pacTtBoputenem  (guokcad [J1. 69],
MEeTaHoN, NUPUAWH, TeTparugpodypaH) WANM IKCTPareHToMm
TMNa 3yon, a 3aTeM W3MepsaT AWUINEKTPUYECKYHO MPOHMU-
LaeMocTb XWUAKOW (asbl. NMpPUMEHUMMOCTb 3TOr0 MeToja 3a-
BUCUT OT Lenoro psga ycnoeuid [J1. 244]. B 4aCTHOCTM, He-
06X0AMMO, 4TOObI 3KCTpParupylwmuii pacTBOpUTeNb MOMUMO
BOAbl He W3BfieKan W3 WUCCNefyemMOro BeLWecTBa HUKaKUX
OPYTUX 3/1EMEHTOB M B TO Xe BpeMs 3KCTparnpoBaHWe BOAbl
OblI0 Ka4yeCcTBeHHbIM. KOCBeHHble [W3NEKTPOMETPUYECKNE
MEeTO/Abl YCMeWHO NPUMEHANNCh AN ONpeAeNeHNa BNaXHOC-
M rpyHTOoB [J1. 304], TexHu4yeckmx cunukartos [/1. 32],
KBapLeBblX MECKOB, GEHTOHWTA, FNWHbLI, YrNd, MapraHLueBol
pyabl [J1. 327], a TakXe pas3fIMYHbIX MULLEBLIX MPOAYKTOB
(Tabn. 11).

Tabnuua 11
NCcTOYHMK
OCHOBHOE BeLLeCTBO Mpumeyane VH(hopMaLim
FpyHT OkcTparvposaHue  avokcaHom  [J1.159. ;304]

(okasblBaeT BAMSHME COfep-
>XaHue cosnu)

OKcTparuposaHve dnyonom 167 [J1.222]
B 3KCTPaKLUMOHHON CTynKe

MscHble 1 KonbacHble n3- To e 1N1.176]
fenus

dpyKTOBOE NOBUAIO

CnuBoyHoe macso, CbIp

JKcTparmpoBaHue fsiokcaHom  [/1. 173]
C NPOTMBOTOKOM
Caxap (caxaposa) OKCcTparnpoBaHue AUOKCaHOM [1.37. 150]
KBapugeBblii mecok, 6eHTo- OKCTparvpoBaHue AvokcaHom  [J1.327]
HWUT, T/IMHA, Yronb, Map- 6e3 yganeHns TBepaoro Be-
raHuesas pyza LiecTBa

BO3MOXHOCTW 3KCTPAKLMOHHOIO MeTofa OrpaHuyeHsbl
TeM, YTO [AMOKCaH, fa W ApYyrue pacTBOPWUTENU, 3KCTparmpy-
I0T BOAY He MOJIHOCTbI0O NUBO IKCTParupytoT ee B TeyeHue
ONVUTENbHOrO BpemeHu. Tpu onpejeneHUn cofepxaHusd He-
60/MbWOro KO/MYeCcTBa BOAbl Ha Pe3ynbTaT U3MEPEHUA OTpU-
LatenbHO BAMAeT fAaxe Bfiara Bo3gyxa. CornacHo, wuccre-
[0BaHMAM OMe MeTo[ B YyCOBEpPLIEHCTBOBAHHOM BUAe MOXeT
NPUMEHATHCA ANA ONpefesieHnd COofepXaHusa BOAbl B opra-
HUYECKNUX NUIMeHTHbIX nactax [Jl. 237]. leoHapgu [J1. 150],
a Takxe Kasannapo u ®dennoHu [/1. 37] nyTem 3nwupo-
BaHUA AMOKCAHOM W W3MEpPEeHUs [U3NEeKTPUYECKON MNPOHU-

93

LaemMoCTn onpefensanu cofep)xaHue BoAbl B caxape. [Ond
3KCTparupoBaHuma yAao6HO MNPUMEHATb  3KCTPAKLUOHHYIO
CTEKNIAHHYI0 CTYNKY, U306paXeHHyl Ha puc. 66.

Mpu onpeaeneHnMn CoAepXaHWUs BOAbl B MSACHbLIX NPOAYK-
Tax, MOMUMO BOfbl, 3KCTparupyercsa u Xup. ITOT HejocTa-
TOK yCTpaHAaeTcAa MpuMmeHeHuem 3nyona 167, B KOTOpPOM
puokcaH cogepxut 16,7% (no
06beMy) rNUKONMOHO3TUI-
apmupa (gUanekTpuyeckas npo-

HMUaeMoCTb cocTaBndet 3,2).

Mo3sTomMy XWp He oKasblBaeT

BANAHUA Ha AU3NEKTPUYECKYIO ﬁ:ﬁhaz& c?y'(nc.zfaﬁ”ﬂo”meﬁlﬁ'éﬁ
NPOHNLAEMOCTb. Bmecte ¢ 4 COfIEpKAHIS  BOfbI

TeM, fob6aBneHune raMKoMOHO-

aTuNaupa 3HAYUTENIbHO MNOBbIWAET TUFPOCKOMNUYHOCTL [AU-
okcaHa. lNpo6nema noBbileHUA M36MpPaTeNbLHOCTU Ha BOAY
BO3HWKAET M MpU WUCCNef0BaHUAX B CAyyYyae MNUIMEHTHbIX
nacT, W3 KOTOPbIX AMOKCAH OAHOBPEMEHHO C BOJOW Wu3Bfe-
KaeT OTAeNbHble 3/eMEeHTbl NUIrMeHTa. 34ecb YycTpaHeHue
HefocTaTKa [OCTUraeTcd ONWCaHHbIM Bbille AUdHEpPeHUN-
aNbHbIM MeTOAOM C MNPUMEHEHWEM  MOJIEKYNAPHOro cuTa.
MeToj OCHOBbLIBAeTCA Ha ONpefefieHUn pPasHOCTU 3HAYEHWUIA
OV3NEeKTPUYECKOW MPOHULLAEMOCTU  BMIAXHOr0 3KCTpaKTa
N 3KCTPaKTa, BbICYLIEHHOr0 Ha MONeKynsapHom cute. Ond
YCKOpeHus npouecca NOrnoWeHUs BOAbl 3/1Y0/I0OM 3/7H0UpPO-
BaHWe cnegyeT MpPoOuU3BOAMTbL MYTEM KPaTKOBPEMEHHOTO Bbl-
napueaHus (C MCNONb30BAHMEM 06pPaTHOr0 XONOLUNbHWUKA).
[aeT apdekT n gobaBneHne K LMOKCaHY BOAOCBA3bIBatOLLe-
ro Bewectsa (Hanpumep, aHrugpupa YKCYCHOW KUCNOTbI).
Mogo6HbIM cnocobom ypaetcsd 00€3BOAUTL W TAXENble TUA-
paTbl CEPHOKMCAbLIX COJIE CEPHON KWUCMOTHI.

BaH gep Mapenb [/1 159] pa3paboTan 3KCTPaKLMOHHBLIN
MeTO4 OnpefeneHWa cofepXaHus BOAbl B o6pasuax rpyHTa.
ABTOp nokasan, 4TO TOYHOCTb MeTOoAa 3aBUCUT OT MPUCYT-
CTBMA B mopogax coneit. Mo gaHHbIM Mapens npu onpeje-
NEHUN BAAXHOCTM BO3AYLWHO CYXUX FPYHTOB W TPYHTOB
C cogep>xaHuem BoAbl He 6onee 50% pesynbTaTt, noayyae-
MBI AM3NEKTPOMETPUYECKUM MeTOLOM C NPUMEHEHWEM AU-
oKCaHa, M pe3ynbTaT, MOAy4YaeMblii MNpUM  BbICYLUUBAHUM
B CYWMWIbHOM WKagy A0 NOCTOAHHOM MacChl, COBMajatoT.
Lna rpyHTOB, B3ATbIX W3 pasHbiX MeCT (Mecok, CYrNUHKM,
JIUHbI, COJIOHYaKOBble TPYHTbI, W), Habnwpgaetcs Koppe-
*uMs MexAay pesynbTtataMu, noayyaembiMM npu  060Mx
MeTogax M3MEpeHWUA BAAXHOCTU: BbICYWIMBaHWEM [0 MOCTO-
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AHHOW mMaccbl u exluan-meTogoM. Kaxablii Tun  rpyHTa N
XapakTepusyeTcs COOCTBEHHbIM  KO3I(PULUUEHTOM, PaBHbIM
OTHOLWIEHWNIO MNPOLEHTHOTO COAEepXXaHWs BOAbl, MONYYEHHOTO &
MeTOAOM BbICYLIVNBAHUA, K NMPOLEHTHOMY COLEP>XKaHWUIO BOAbI, ‘0
NONYYEeHHOMY [AU3NeKTpoMeTpuyeckum  metogom. Koaddu- A
LWeHTbl ANA pa3iM4YHbIX FPYHTOB (3a WUCKAOYeHUeM Topda)
NPaKTUYeCKU MOCTOAHHbLI: ANA MNecka W CYrMHKOB KOaddu-
uneHT paBeH 1,013, gna ranH— 1,056, gns toptha m Topdha-
HUCTbIX rInMH — 1,008— 1,230, oA CONOHUEBATbIX TPYHTOB
n npumopckoi Tonmn— 1,020.

N3BneyeHne TrpyHTOBOW BOAbl M3 MNecka W CYTFMHKOB
C MPUMEHeHWeM JMOKCaHa W BblMapuBaHWeEM Npu Temnepa-
Type okono 110°C nNpou3BOAMTCA 3HAYUTENIbHO Jierye, Yem
M3BneYeHNe BOAblI W3 FAWH. Topd, HarpeTblil O TemnepaTy-
pbl okosfio 110°C, TepsieT W neTyyme opraHuUyeckue BeLyecT-
Ba. Topg, 6oratblii aMOPMPHLIMU FTMAPOOKUCAMM, MNpWU Temne-
patype okono 110°C MOXEeT TepATb W CTPYKTYPHYK rpynny
OH, npuuyem 3T XUMUYeCcKMe COefUHEHUs npeobpasyrTcs 7
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B remMatut u 6GEMuT. TMO3TOMY B PacCMOTPEHHbIX CAy4Yasx 0 A
AN3NEKTPOMETPUYECKUIA MeTofh oOKa3biBaeTcsi Gonee npuem- ~o
NeMbIM, YeM BbICYLIMBAHWE [0 MNOCTOSHHOW Macchl. Bbicka- M3
3aHHble COO06paXKeHUs  pacnpocTpaHAlTCs W Ha  Apyrue o
XUMUYECKNE COeAMHEHUs W y[o6peHUs, KOTopble ferko 0. 2 eg

oTpatT kpuctannusaynollyw Bsogy npu 110°C.

3acoNeHHOCTb FpyHTa He co3fjaeT NpenaTcTBUiA Ans
onpefeneHns COLepXXaHWs BOAbl  AU3INEKTPOMETPUYECKUM
MEeTOAOM: B CYXOM TFpYyHTe Haxoamtcad 06bl4HO MeHee 5%
conein  blarCO3, NaClun Ca804-2H20 u B AnoKcane OHU
MO/THOCTbLIO BbiNajalT B 0CafoK. lMorpewHocTM AU3NEKTPO-
MeTPUYEeCKOro MeTofa W3MeEPeHWUs BNaXHOCTW TpyH'MB wuc-
cnegosan feep [N. 52].
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r) OnpefeneHve BNAXKHOCTU MNEHOK WM (ONbri B N1abopaTopHbIX
YCN0BUAX

B 3aBMCMMOCTM OT MNpUpOAbl UCCNefyeMoro MaTepuana g
Heo6X04MMO BbifeNUTb ABa cnyyas:

1) cBobofHble NneHKa u (onbra;

2) nfeHKa Ha Hecylleli NOBEPXHOCTU. c

Mpu LW3NEeKTPOMETPUYECKN?C WM3MEPEHUSIX B 060OMX CNy- I
yasix Ha MaTepuan MNOMeLLaloT eMKOCTHbI 3nekTpod. Ans
3TOro cCBO6GOAHYH NNEHKY 06bLIYHO COEAUHAKT C MeTannmye-
CKOW ¢onbroli (3010TOM wMAM anOMUHWUEBONR). Pa3MsAryeH-
Has Qonbra Xopowo cuennseTrca ¢ MaTepuanamu. B ka- II ©
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macno. [locne 3Toro uccneayemblii o6pasel, CHabXeHHbIN
anekTpogamMu u3 onbry, NOMewawT B W3MEPUTEbHYH
AYenKy.

ViccnepoBaHne MAEHOK Ha HeCYLIMX MOBEPXHOCTAX UMmeeT
6onbWOe MpakKTM4YecKoe 3Ha4YeHWe B NepBYH ouyepedb K3-3a
LWIMPOKOFO pacnpocTpaHeHWs NakoBbIX MOKPbLITUA MeTanna.

LvanekTpoMeTpnyeckuniAi mMeTon MO3BONAAET M3yyaTb Mpo-
Leccbl CMayMBaeMOCTM W HabyxaHWa NAEHOK U (ONbru.
Bopja, NpoHuKLWas B MaeHKY, o6pa3yeT CAOUCTbIA AWN3NeK-
TPUK, MO3TOMY MOJly4yeHWe 3aBucumocTu 1:°6 OT copepxa-
HUS BOAbl Lenecoob6pasHO MNPOBOAUTbL Ha BO3MOXHO 6onee
HW3KOl 4vacToTe (nopsagka 500 Iu). BepoATHO, ANnsd u3syde-
HUS CMaynMBaeMOCTU  KPAacOYHOW MAEHKW W  YNaKOBOYHOM
Ghonbrn AM3aNEeKTPOMeTpUS OKaxkeTcsa Haubosee nNpuemMnembim
MeTOAOM.

20. AHanM3 TPOWHbIX CUCTEM
[N. 193, 240]

[ns nonHoro aHanus3a cUCTeMbl, COCTOALWEA M3 N KOM-
MOHEHTOB, B 0OUWeEM cnyyae HeoOXOAMMO OMNpeaennTb n
XapaKTepucTuK. nsa aHanusa TPOMHbIX CMECeid ¢ MOMOLLbIO
TPeyronbHoOW guarpamMMmbl [OCTATOYHO WM3MepeHMA ABYX na-
pameTpoB. B KauyecTBe Takux napamMeTpoB, KakK MpaBuo,
BbIGMpalOTCS nokKasaTenb MPenoMSIeHNA, MNAOTHOCTb, TO4ka
NOMYTHEHNA WM Xe onpegenelras XuMMUYecKMM cnocobom
KOHLEeHTpayns OLHOro M3 KOM-
NMOHEeHTOB. YacTo oOKa3biBaeT-
cs uenecoobpasHbiM BbIGPaTh
B KauyecTBe OfHOro w3 ¢usfl-
YecKMX NapameTpoB [AM3NeK-
TPNYECKYIO NPOHNLLAEMOCTb
[n. 134, 184, 193, 218].
B 1abn. 12 npuBefeHbl pesyb-

Cl1

Puc. 67. PasgenuTenbHas BOpPOHKa

0NS onpefeneHns  AM3aNeKTPUYECKON

npoHuuaemoctT (a) M TeKCTU/IbHO-
6akenuToBas onopa

| —BbIBOAbI AN15 NOACOEANHEHUS BepXHe-
6) ro UM3MepuTeNbHOro KOHAeHcatopa; 2 —
BbIBOAbl  ANS  MOACOEAVHEHUS  HUXKHEro
N3MepUTENbHOro KOH/leHcaTopa; 3—
pasbem [Ans NpUCOeAUHEHWUA K npubo-

py; 4 — nepeknoyaresb.

TaTbl aHanM3a TPEXKOMMOHEHTHbIX CMeCeli ¢ UCNOMIb30BAHUEM
TPEYrofibHbIX AnarpaMmm, «MOoCTPOEHHbIX Ha OCHOBaHWW Chnpe-
JAeneHns AN3NeKTPUYECKON NMPOHULLAEMOCTH.

B cnyuyae OrpaHW4YeHHO CMeLWWBAOLWKNXCA TPOMHBIX CUC-
TEM ANA MOCTPOEHUS KPWUBOW MOMYTHEHWS MOXHO WUCNO/Mb30-
BaTb AleNIMTENbHY BOPOHKY (puc. 67,a) [/1. 186], B HWXHeW
4yacTW KOTOPOW BCTPOEH MW3MepuTenbHbI KOHAeHcaTop AnA
M3MepeHna ANINEKTPUUYECKOW NPOHULAEMOCTU HUXHeN dasbl

C2HH
cH,C60C2~ W 0%C2 Hsao% arc

Puc. 68. TpeyrofibHas fuarpamma TPOWHOW CMeCH 3TW/IOBbIV
CAUPT — 3TWNaleTaT — Boja.

[N. 184]. OnaneKTpuM4yeCcKyl MPOHULAEMOCTb BEpXHeih (a-
3bl M3MepPAT 30HAOM, BXOAALWMM B BOPOHKY cBepxy. [lo-
cnefoBaTeNbHOe W3MepeHWe  AM3NEKTPUYECKOW MpoHuLae-
MOCTU HWMXHEW 1 BepxHel (a3 OCYLLeCTBAAETCA C MOMOLLbLO
nepekntyaTens, CMOHTMPOBAHHOIrO Ha OMope AeNUTENbHON
BOPOHKKM (puc. 67,6). LenutenbHaa BOPOHKA OKa3blBaeTCA
nonesHoli B mpenapaTuBHOW paboTe.

Ha pwuc. 68 HpuBegeHa TpeyrofibHag AuarpaMmma,
ncnonb3yemas Npu aHanm3e TPOWHON CMeCKH 3TUNOBLIA CANPT
—3TunaueTat — Boja. [uarpamma nocTOpOEeHa Mo 3aMepam
OVN3NEeKTPUYECKOW MPOHWULLAEMOCTH M MIOTHOCTM cMecu. [Ond
aHanuWsa TPOWHbLIX HEOTPAHWYEHHO CMEeLINBAKLWNXCA CUCTEM,
B 4YaCTHOCTM TPOMHON cMecu NUPUAUH — NUNEPUAUH — BOAA
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(puc. 69), uenecoobpa3Ho nMNPOBOAUTL MOCTPOEHMA Tpey-
roNbHOM AuarpamMMmbl N0 AU3NEKTPUYECKOW NPOHMLAeMOCTU
MW nokasaTenw npenomneHus. TpeyronbHas fuarpamma
TPOHOIi cmecn MeTaHON — popmanbgerng — Boga, NocTpo-
eHHas N0 WM3MepeHWAM [AW3NEeKTPUYECKOW MNpPOHMLaemMoCcTu

Puc. 69. TpeyronbHas pauvarpamma TpPOHOM cMecu NUPUAUH—INU-
nepuavH — Boga.

N0 52 54- 56 58 60 62 64 66 68 70
Booa,/o

Puc. 70. TpeyronbHasi guvarpamma TpOWHOI CMecuM MeTa-
Hon — hopManbferng — soja.

N nnoTHOCTM, npuBedeHa Ha pwuc. 70 [J1. 227]. Mpu aHanu-
3aX MHOTOKOMMOHEHTHbIX CUCTEM, E€CNM 3TO BO3MOXHO, Mpu-
MEHSAT OAUH U3 METOAOB YMEHbLIEHUA 4Yyucna KOMMOHEHTOB.
CaMblM pacnpocTpaHeHHbIM M3 HUX ABAsSeTCA 06e3BOXMUBa-
HWe, MPU KOTOPOM CMeCb, MOJIYYEHHYIO MOC/ie BbiCYLIMBaHUSA,
nojisepraroT 06paTHOMY TUTPOBaHWIO BOJOW 0 BOCCTaHOB/e-
HUS nNepBOHAYaNbHOrO 3HAYeHWA [AW3EKTPUYECKON MpPOHU-
LAaeMOCTN W ONpeAensaloT cofep)aHue BoAbl B cMmecu. O6es-
BOXMWBaHWe BMNOMHe TMpPUeMSIeMO W B [LAPYrux cny4daax
YMeHbLUIEeHNA 4Ymcna KOMMNOHeHTOB. CypbAHaHapasama u Co-
macyHgapam [J/1. 307] nccnegosann B TPOMHbIX  cUCTeMax
3aBMCUMOCTM MEXAY NNOTHOCTbIO, BA3KOCTbIO W LU3NEKTPU-
YecKol MPOHMLLAeMOCTbIO.

21. AHann3 BOAHbIX U HEBOAHbLIX PacTBOPOB
[n. 285]

KoHueHTpauuio BelecTBa, pacTBOPEHHOro B BOAE, CpaB-
HUTENbHO peaKo yAaeTcs oONpeasennuTb  AUINEKTpoMeTpuye-
CKMM €cnocoboM mu3-3a BbLICOKOW 31eKTPONPOBOLHOCTM pacT-
Bopa [J1. 22, 183]. [An3NeKTpPUYECKYI MNPOHULAEMOCTb
HEBOAHbIX PAacCTBOPOB OMpeAenUTb fierye, MOCKOMbKY 3/1eK-

TPOMPOBOAHOCTL  BeL|ecTBa, WA
PacTBOPEHHOr0 B HEM, He3Ha- 50
ynTenbHa. [lManekTpuueckas
MPOHULLAEMOCTb  HEMONSAPHbIX 50
pacTeopuTeneii ysennunBaet- 20
CA, eCMM B HWUX PacTBOPATbL to
. 0
opraHuyeckoe BeljecTso. B ka o 70 80 30 100
yecTBe MpMMEPa MOXHO CO- “=HCH,% a)
Mu/1

deHon n blanponakTam, °/o

Puc. 71. [AunanekTpuyeckue cBOW- Puc. 72. [OAnanekTpuyeckue
cTBa 68H30]‘IbeIXv pacTBopoB. XapaKTepuUCcTMKM  X10p—O6eH-
-------------- 0eH30/bHbIA KanponakTam, 30/1bHbIX Y-HCH pactBopos.
----------- — 6eH30/bHbIN (heHon.

105



cnatbCcA Ha pacTtBop O6eH301bHOro ¢eHosa C 6eH30/bHbIM
Kanponaktamom (puc. 71) [/1. 183].

OnpegeneHne cogepxaHua HeobpaboTaHHOro ~-nsomepa
HCH ocHOBbIBaeTCcqd Ha uccrefoBaHum  xop6en3onbHOro
pactBopa HCH [/1. 248]. Ha pwuc. 72 npuBefeHbl rpauku
OV3NEKTPUYECKON MPOHMLAEMOCTU NS X10p6en3onbHOro
120 pactBopa ¢ 6onbwum (pwuc.
72,a) n wmaneim ‘(puc. 72,6)

ro cogepxxaHnem 7-HCH.

100 [lnanekTpuyeckas MpoHM-
no LaemMoCTb MNONAPHLIX pacTBO-
30 puteneii, Kak'TlpaBuno, ymeHb-
0 WwaeTcs, €cAM B HWUX pacTBoO-

pATb OpraHnMyeckoe BeLLeCcTBO
60 -
40 50 60 70 80 90 00% |[(puc. 73). Kak BMgHO 13 rpa
(huka, am(poTepHble BeliecTBa

Puc. 73. AnanekTpuueckue cBoii- C 60NbWUM AUMONbHLIM MOMEH-

CTBa BOAHbLIX PacTBOPOB. TOM (MOYEBUHa, FMKOAbL) MoO-
| — rnuKonmb; 2 — MoueBMHa: 3 —
MaHHUT; 4 — Tr0Ko3a; 5-—kKanpo- BbilatoT AVISNEKTPUHECKYIO
naktam; 5-—TunomouesnHa. NPOHNLaemMoCTb pacTBopoOB.

CBoiicTBa TUOMOYEBUHbI B BOA-
HOI cpefe CYLIeCTBEHHO OT/AMYAKOTCSA OT CBOWCTB MOUYEBWHbI
[N. 185, 313]. Mpu ngeHTUHUKALUN HEWN3BECTHLIX OpraHuye-
CKWMX BeLlecTB, pacTBOPMMbIX B BOAE, WHOTrAa MNOJIE3HbIM
OKa3blBaeTCsA uccnefoBaHWe WX BOLHLIX PacTBOPOB C TOYKU
3peHns AW3INEeKTPUYECKUX CBOWCTB. 3ayacTylo 3TO CyllecT-
BEHHO 06/ervaeTt peleHue 3agayu.

[dvanekTpomeTpuyeckuin MeToh MccnefoBaHUMa pacTBO-
pOB MOMIOXEH B OCHOBY cnoco6a onpegeneHns no Bonbgy
CoflepXaHua aKTUBHOro /A0'-guxnopanteHnnTpHxaopaTan”
U TexHuyeckom A 4T [/1. 340]. WHTepecHo, 4TO cpegun M30-
mepoB OAT TOonbko /77-n3omepbl C ManbiM 3HA4YeHUEM Au-
NnofbHOro MOMeHTa 061afjaloT WHCEKTUUUAHBIM AelCTBUEM,
B TO BpemMa Kak u3 m3omepoB HCH WHCeKTUUMAHBIM feli-
cTBMemM o6nagaeT TONbKO y-u3omep, obnagatowmnini Hanbob-
WMM AUNOSIbHBIM MOMEHTOM. lMpHMenenue Xn10p6en30abHOTO
pacteoputensa [J1. 340] npefcTaBiseTca yAauHbiM, MOCKO/b-
Ky OH ob6najaeT cpaBHUTENbHO He60MbLWMUM TeMmnepaTypHbIM
KO3(h(hULMEHTOM [UINEKTPUYECKOA npoHuLaemocTn. Kpome
TOro, XN0p6eH30/1 ABAAETCA WUCXOAHbIM  MaTepuanom npu
npoussoactee AAT v noaTomy ero ocraTtok B uccnegyemom
OO0T He Bbi3blBaeT OWMOOK Npu  AWNINEKTPOMETPUYECKMX
aHanusax. B Ta6n. 13 paHbl 3HAYeHUA LUINEKTPUYECKON
NMPOHNLAEMOCTN ABYX OCHOBHbIX KOMMOHEHTOB TEXHWYECKOTrO
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OAOT npu npumeHeHUn Xxn0p6en3onbHbIX pacTBOpoB (3 © Ha
20 ma npu 30°C). dwurypupytowee B Tabn. 13 3HayeHue
[e paBHO pa3HOCTM AU3NEKTPUUYECKUX MPO-HULAaeMocTel
pacTBopuTena n pacTeopa m3omepa.

Ta6bnuua 13
BeLuecTBo e (npn 30°C) o*
5,520
XNop6eH30M+/T/-OOT oo 5,270 —0,250
Xnop6eH30A+0/7-O0T e 5,480 —0,040

Mo60YHbIE KOMMOHEHTbI B TexHuMyeckom A AT ¢ TOYKK
3peHusa AmanekTpomeTpum BeayT cebs nogo6Ho o/?'-AA0T,
NO3TOMY MOXHO CYMTaTb, YTO OHW 3KBWUBANEHTHbI OLHOMY
KOMWOHEHTY. Bcnefgcteue 3Toro TexHuyeckuii OO4T dABns-
eTca MCceBAOABOWHON CWUCTEMOW, OLHWM U3 KOMIMOHEHTOB
KoTopoin ssnsdetca pp'-O4T, a agpyroii obpasyetca nobou-
HbIMUW BeLecTBaMu.

MpakTuyeckoe npuMeHeHWe MeTofa TpebyeT nocTpoe-
HUA KanubpoBOYHOW 3aBUCUMOCTU Ae OT MNPOLEHTHOW KOH-
ueHTpauyum /?p'-OA4T [/1. 340]. TMMOCKONbKY pa3HOCTb Benu-
UMH AW3NMEKTPUYECKOW MPOHMLAeMOCTU xnop6eH3ona u op'-
OO0T MuHUManbHa, YKasaHHYK  KanubpoBOUYHYH KPUBYHO
LenecoobpasHo CTPOUTb, MCMNOMb3YSA PACcTBOPbI, MOJYYEHHbIE
nytem pgo6aBneHus B (QUKCUPOBAHHOE KOMMYECTBO X0pbeH-
30na pasndHbIX Konuvects pp'-A4T. Mo KannbpoBOYHOM
KpuBOW copepxaHue pp'-AAT B TexHumyeckom AAT onpe-
[lensetca C NorpewHocTbio * 2%.

22. TIpUMEHEHUS AN3NEKTPOMETPUN B APYrux 06nacTax
aHaINTUYECKOI XMMUK

Tpouukunid [J1. 319] nepBbIM OCYLECTBUA MNPW KOMOHHOW
XpomoTorpauu HenpepbiBHbIA AW3INEKTPOMETPUYECKUIA KOH-
TpOoNb 3a copbuMOHHLIM NpoueccoM. MoHaram [J1. 174], Becr,
CeHuce, bypkxanbtep [Jl. 335] u [paHT [/1. 102] uccnepgo-
Ban o6pasoBaHue 6ecLBETHbIX XpoOMaTorpauMyeckux 30H,
ONA  4Yero Ha xpomartorpauueckyt Tpy6GKy CHapyXu npu-
Kpennanacb antOMuHUeBas KonblLeobpasHas Haknajka, cny-
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XWBLWAas 3M1eKTPOAOM W3MEPUTENbHOr0 KOHAeHcatopa. W3-
MEHEeHWsa  eMKOCTW  KOHAeHcaTopa (MKcUMpoBanucb Mo
M3MEHEHUAM 4acToThl, HabnfaBLIMMCA Ha 3KpaHe ocuwun-
norpaa. Mcnonb3oBancsd MeTof OGUEHMIA, KOHTPONb MPOBO-
aunca no durypam Jinccaxy. OTAeNbHble 30HbI OMO3HaBa-
NUCb Ha OCHOBaHWUW YBEWYEHUS [UINEKTPUYECKOA NpPOHU-
LuaemocTu. NMpu CKAHMPOBAHUN U3MEPUTENbHbLIA KOHAeHcaTop
ocTaBasca HEeNoABMXHbIM UM MepeMewanacb KOJIOHKa.
B apyrux cnyyasax KO/MOHKa (UKcMpoBanacb, a nepemella-
nacb  M3MepuTenbHas fAdveilka. JlawKoOBCKWMA u  [TyTuwep
[N. 146] ycoBeplueHCTBOBAAM [U3NEKTPOMETPUYECKUI Me-
TOL, WCNONb30BaB ero Ana onpeAeneHns W3MEHEeHWA B CoO-
cTtaBe anwara. Xawwummoto u  Mopu [J/1. 111] nomecTunm
B ABYX3MEeKTPOLHbIA KOHAEHCATOP BbICOKOYACTOTHOrO reHe-
patopa XxpomaTtorpauuyeckyt 6yMaXHYK MOMIOCKY U peru-
cTpupoBanu Koneb6aHMa CeTOYHOrO TOKA, Bbl3BaHHble U3MEHE-
HMeM CBOICTB BellecTBa, Haxogsnleroca na QuNbTpOBanb-
Holl 6ymare. 3anuchb oCylWecTBAsNacb  CaMOMUCLEM.
[aHHbIl MeTO4 peKomMeHAyeTca AN Uenel NONYKONIUYeCT-
BEHHOr0 aHanm3a. [uWaneKTpoMeTpua MO3BONSET pacw'ng-
poBbiBaTb KakK OGymaxHble [J1. 213] XxpomaTorpammbl, Tak
n OGymaxHble anekTpoepporpammbl. bnek [J1. 24, 25]
nuccnefosan TPYLHOCTM peanm3auum 3Toro metoga. AHOXUH
[1. 7] BmecTe C COTPYAHUKAMU CKOHCTPYUPOBaS YCTaHOBKY
BY-2A pgna aHanusa xpomatorpamm. ®upma KroHcTep
B [pe3feHe ONA paclWU@pPOBKM OYMaKHbIX XpomaTorpamm
CKOHCTpyupoBana nNpuUCTaBKY K [U3INEKTPOMeTpy Tuna
600K.

OvanekTpomeTpus  ucnonb3yetca B 06nacTu aHanmsa
rasoB M ra3oBbiX CMeCeil He TaK LIMPOKO, KakK Mpu uccnepo-
BaHMAX XUAKOCTel v TBepAbiX Ten. lNMpuyuHa 3aknwyaeTcs
B TPYAHOCTAX pa3paboTKM BbICOKOUYBCTBUTENbHbLIX W3MepU-
TeNbHbIX fYeeK W 3NeKTPOHHbIX MNpeob6pa3oBaTeneit, pearu-
PYIOLMX Ha He3HaYuMTeNnbHble W3MEHEHWA KOHLeHTpauui
OTAENbHbIX KOMMOHEHTOB ra3oBOli CMeCH.

B rasoBbix xpomaTorpaax AW3NeKTpOMeTpuYeckue
AYEeKN NPUMEHAOTCA B KayecTBe getektopos [J1. 320, 337].
[a3-HOCMTENb MNPOXOAMT MEXAY MAacTUHAMW WU3MEPUTESb-
HOro KoHpeHcatopa (puc. 74). YacTtoTa reHepatopa (0KO0NO
70 MIy) onpepensetca eMKOCTbH KOHAeHcatopa. Ecnm
COCTaB rasa OT/MYaeTCcA OT cocTaBa rasa-HoCUTens, pas-
HOCTHas 4yacToTa Ha BbiXofe fAeTekTopa 6MeHU CTAHOBUTCSH
OT/IMYHON OT Hynsi. XapakTepucTuka mnpeobpasoBaHua aut
HeliHa B LWMPOKOM fAMana3oHe. [lM3NeKTPOMETPUYECKUIA
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[eTeKTOp He4YyBCTBUTENEH K M3MEHEHWAM CKOPOCTM MOoTOoKa
rasa-HocuTenss M WMeeT BbICOKOe ObicTpoaelicTBue. [lpu-
cyTcTBME 5 Mr nonsp'HOro BelecTBa BbI3biBaeT OTK/IOHEHUE
CTpenku npubopa Ha BCK LWKany. Ons HEnonspHbIX XUMU-
YEeCKUX COeAWHEHWI TaKO e BbIXOAHOW CUrHan ¢GopmMmupy-
eTca Npu CYLEeCTBEHHO 6O0MbLWINX KOMYECTBAX KOMMOHEHTA.

a3

Puc. 74. AnaneKTpPOMeTPUYECKUIA [eTEKTOP ANS rasoBoid
XpomaTorpadpun.

| —W3MepUTENbHbIA  reHepaTop; 2 —AWOAHLIA cMecuTenb; 3 —
M3MepuTenb 4acToTbl; 4 —camonucel: 5-—OnopHbIA reHepaTop.

MpumeHeHWe AM3INEKTPOMETPUYECKUX [EeTEKTOPOB B ra3oBoil
Xpomatorpaguu onpaBAaHO Mpu aHanusax ManbiXx [A03
NoNspHOro BeuwiecTBa B yrnesogopoge. Mpudgutc [J1. 103]
npu pasjeneHun rasoB Ha XxpomaTorpauyeckoi KOMOHKe
C OAPeBECHbIM Yrfem aHanu3upoBan ygansemblii ras pas-
ANYHBIMW MeTOLamMu, B TOM YMCNE U JU3INEKTPO:METPUUYECKNM.

OvanekTpoMeTpus OYeHb LUIMPOKO MPUMEHSETCA MpuU uc-
cnefoBaHUU BELECTB U B M3MEPUTENbHON TexHuKe. Hanpu-
Mep, 3TUM MeTOLOM MOXHO OMNpeAenuTb pa3Mep 3epeH Mo
ckopocTu oceganma [/1. 69].

FMABA WECTASA

ON3NEKTPOMETPUYECKNI  KOHTPOJIb  XUMMWYECKMX
MPOLECCOB

23. Quctunnaunsa

AV3neKTpoMeTpUUYECKMe MeToAbl MOFYT C YCMexoM Muc-
Moab30BaTLCSA MNPU CO34aHUM YCTPOWCTB KOHTPOAS XUMUYeC-
npoueccoB. [U3aNeKTPOMETPbl MOFYT NPAMO BK/HOYaThCA
A cUCTEMbl aBTOKOHTPOAS WAU ynpaBfieHWs. Bonpocbl npu-
*'\eHeHWsI AU3NEeKTPOMETPUM B 06NACTM KOHTPOIS XUMUYeEC-
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KMX  npoueccos paspa6aTtbiBanun  Xaye [/l 1211 wu
yn [N. 321].

[OvnanekTpoMeTpuyeckKUM MeTOLOM KOHTpPONA AUCTUNNA-
UMM 3aHMManncb MHoOrme wuccnegosatenun [J1. 33, 70, 200,
201, 202]. 96epT [/1. 69] wucnonb3oBan AU3NEKTPOMeTpU-
4YeCcKUin MeToj ANS KOHTPONA npouecca AUCTUANALUMN He-

Puc. 75. NabopaTopHas

AVaneKTpoMeTpryeckas

ANCTUNNALMOHHAS ycTa-
HOBKa.

1 — Harpesatens: 2 — [u-
CTUANAUNOHHaA Konba;, 3 —
KpbilWkKa: 4 —3apag Pawwura:
5 — KOXYX KOJIOHHbI: 6 —Ha-
cagka: 7 — TepmomeTp; 8 —
LIapUKOBBIV XOMOUNbHUK
9 — COeAMHUTENbHBbIA  WANG;
10 — TepmomeTp; Il —cocyq
ONA  npejBapuTesIbHOrO  Tep-
MOCTaTMpoBaHus; 12—Tepmo-
MeTp; 13 — CTeknaHHO-nnaTn*
HoBas  Auelika: "4 — Tek-
CTUNbHO-6aKENNTOBLIN Aepxa-
Tenb; /5 — NNaTUHOBBLIN KOH-
feHcatop; 16 — npuemHuUK;
17 —Tepmounsonauyns; 18—
KOJ/IOHHa.

no

KOTOpbIX TeXHUYECKUX pacTBOpUTenei (B 4acTHOCTU, [UOK-
caHa), a Onenb un Nlpgenst [/1.254]— meTunosoro agupa
MeTaaKpHNoBOI Kucnotel. Ime [J1. 201] nokasan CyL,ecTBEH-
Hble MpeuMMyLLecTBa KOHTPONS Mpouecca BaKyyMHON AUCTUN-
NAUMM AUITUNAMU'NOITAHOIa N0 BENUYMHE AN3/IeKTPOMeTpU-
yeckoil npoHuuaemoctu. Bueeu [J1. 329] npegnoxun
yCTaHaBNMBaTb Yy KaXAOro KOMeHa AUCTUANALUOHHOMN
KONOHKM W3MepUTEeNbHbI KoHAgeHcaTop. b. Haab [/1. 188,
189] npumeHWn LU3NEKTPOMeTpUYECKMe YCTPOiCTBa B pAAde

Puc. 76. ®pakuMoHHaa AUCTUNNALMOHHAA YCTaHOBKa
C aBTOMaTW4ecKoi 3aMeHOl CcbopHUKa W ynpasre-
HMEM OT AW3NEeKTPOMeETpa.

| —un3meputens emKocTu; 2—peructpatop: 3—5 —peryna-
TOpbI.



nabopaTop'HbiX AUCTUANALMOUHBLIX YCTAHOBOK. OpfHa u3
TakMX YCTAHOBOK, MOKa3aHHas Ha puc. 75, COLEPXWUT BMOH-
TUPOBAHHYI CTEKMAH'HO-NNATMHOBYK  AYeliky. BaXHbIM
Y3/10M YCTaHOBKWU ABMSETCA TepMoCTaTUpYKLWMNIA cocys,
COEAMHEHHbIA C M3MEPUTENbHON AYEWKON CTEKNSAHHbLIM Kpa-
HoM. OTBepcTUe B TepMocCTaTUpyHOULEM COCyAe MN03BONsET
BECTM Mpouecc AUCTUAAALMM U MOCAe 3aKpPbiBaHUA  KpaHa
Haj W3MepUTeNnbHOW fAYelikoin. CTeKNaHHas BOPO™HKa, BCTaB-
NeHHas B A4Yeliky HWXe KpaHa, npegHazhaueHa Ang BAWBa-
HWUA pacTBopa CcpaBHeHMs. Pa3Hoob6pa3Hble MNPUMEHeHUS
UMeeT (pakKUMOHHaA AUCTUNNALMOHHAA ycTaHoBKa [J1. 188]
C aBTOMAaTW4YeCKOl 3aMeHOW COOpHMKA W AM3/TIEKTPOMETpPU-
yeckuM ynpaBneHuem (puc. 76). KOHTponb W3MeHeHUA
cocTaBa AMCTUANATA  OCYLecTBNsSeTCA B YCTaHOBKe Tep-
MOCTaTMPOBAHHOI M3MEPUTENbHON AYENKOW U3 KMCNOTOYnop-
HOW CcTanm ¥ nonnamuja,
no YCTaHOBNEHHOW Mepea cOOPHMU-
28 LLPGEIOH  KoM. Cocras auctunnarta
26 a onpegensetca no npeaBapu-
2 TeNbHO MOCTPOEHHON KPUBON
18 LV3NEKTPUYECKONW  NpoHuLae-
LLI MOCTU. Ecnm un3MepuTenbHbI
0 KOHAEeHCAaTOp  BMOHTMpPOBaTb
0 100 200 300 Mmn B BaKYYMHYK [UCTUNNALMNOH-
Puc. 77. AucTnnnaunoHHaa Kpu Hyl0  yCTaHoBKY, To 060p
Baﬂ.p,l/le.l'leKTpM‘-IECKgVI I'IpOHl/ILI,FE):Ie- quaKU'MVI B HEW MOXHO BECTU
MOCTW TPOWHOM cmecu aTaHon— B COOTBETCTBAM C M3MEHEHUA-
6eH301—BOAa (4M3NEKTPOMETPU- MU AUINEKTPUYECKON NPOHU-
YecKuin KOHTPO/1Ib N aBTOMaTu4e- LLaEMOCTVI.
CKOe BKJ/IIOYEHUE B TOYKe A). [ln3anekTpuueckuit MeTog
KOHTpONsa Aauctunnsauyum ~ag-
(heKTUBEH NpW pas3fefneHnn cMmeceil MHOFMX pacTBopuTeneli, B
YyacTHOCTU, MpU AUCTUANALUU ABOWHON cmecn XxnopbeH3on—
6eH30n n TpoliHOW cmecu 6eH3on— cnupT — Boga (pwuc. 77).
B nocnegHem cnydae 3HauyuTeNbHOE U3MEHeHWe AW3NeKTpu-
YecKOi MpoHMLAeMOCTU Habnigaetcs B Hayane AUCTUNNSA-
UMM cnupTta. 3TO CBA3aHO C yjaneHWem U3 AUCTUANATA
6eH30Na, MMeloLWero Manyw [AW3NEeKTPUYECKYI0 MpOoHuLae-
MOCTb. Mpn pakyWOHHOW AUCTUANALUM YynpaBneHWe pery-
ANPYIOLWNM MarHMTHbIM  KJanaHOM B (PYHKLMWU 3Ha4vyeHus
OVN3NEeKTPMUYECKOW MNPOHMLAaeMOCTW MO3BOMsAET B Xo0f4e Mpo-
Luecca aBTOMAaTMYECKW 3aMEHSITb COOpPHUK. AHaNOoruyHbIM
o6pa3om obecneuymMBaeTcsi U OTK/KOUYEHWe HarpesaTens
ANCTUANALMO(HHOW Konbbl. Hanpumep, B ycTaHOBKe (paKum-
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OHHOW  AucTuAnAuMM  cMmecu Tonyon — metaHon  (1:9),
B (YHKLUMM 3HAYEHWS LUINEKTPUYECKON MPOHULAEMOCTU
ABaXAbl 3@ UMKA aBTOMaTM4YecKM 3aMeHsieTcsd COOpPHUK, a
B KOHLUEe npouecca AUCTUNNALMKU OTK/KOYaeTCHs Harpes
[1. 189]. Ha puc. 78 npuBege-

Hbl 3aBUCMMOCTU, xapaktepu- "8

3ylolme npouecc AUCTUNNA- Y4 1.

umn  npum  AUINEKTPUYECKOM

KOHTpone. [pu Auctuanauumu

aHrmapuaa YKCYCHOM KUCaoTbl

cHayana oTfensetcs yKcycHas

KWcnoTa, 4YTO COMPOBOXAaeTcs

POCTOM AM3NEeKTPUYecKoii npo-

HULaeMOCTH. TonbKo npwm

OAUCTUNNALUM  YUCTOFO aHIU-

Apuaa  YKCYCHOI KUCNOThI

AV3NEKTPUYECKas MpoHMLae- 123 456 78 310111213
MOCTb CcTabunusupyetcs. Xa- Homep @ panyum
paKTeprIVI BMA WUMEKT 3a- Puc. 78. AUCTUNNALNOHHbIE KpK-
BMCUMOCTM, MOJIYYEHHbIe MpPU  Bble AMINEKTPUYECKOA MpoOHMLae-
auctunnauum gypdypona ugn- , A A MoCTH
aTunamunHoataHona [J1. 228].

24. BbinapvBaHue
[1. 188, 200, 226]

bonbwas paborta B 06nactu  AMINEKTPOMETPUYECKOTO
KOHTpPONA npouecca BbiMapuBaHuWs  6blna npogenaHa 3IMe
[1. 200], NnpUMeHuBLW UM AU3NEKTPOMETPUIO AN aHaNM30B
npn BbiNapuBaHWM [BONHOW a3e0TPOMHON CMecu TeTpaxyiop-
MeTaH— M30MPOMUAOBLIA  CANPT. YCcoBepLIEHCTBOBaHHaA
mMoandunKaumnsa ycTaHOBKM CKOHCTpyuMpoBaHHOW 3dme [J1. 188,
189], n3obpaxeHa Ha puc. 79. NMpubop TepmocTaTupyeTcs
napaguHOBbLIM MacfoOM W COCTOMT W3 BbINApHOro cocyja Wu
Haxogauleica Haj HUM BOPOHKW NS OTBOAA pacTBOpUTEns.
b-06pa3Hblil M3MEPUTENbHbLIA 30HA NPOMYyLWeEeH B BbiNapHOI
cOoCyA 4epe3 MOMINITUIEHOBOE YMAOTHEHNWE B CTEHKE CTEKNAH-
HON BOPOHKW. oA NNaTUHOBLIM KOHAEHCATOPOM pasmelle-
Ha MarHMTHas Mellanka, OCylecTBadlOWAas paBHOMEPHOeE
nepeMellMBaHue BbiNnapuBaemoi cmecu. BepxHuil 3anekTpog
CHabXeH HebONMbWKUM OTBEPCTUEM. TeKCTUNbHO-6akKenuTo-
Bbll fepXaTenb W3MepuTenbHoro 3oHga 'Kpenwutcs He-
NoCpPesCTBEHHO K OTCOCHOW BOPOHKe.
8-425 »3



Ln3neKTpoOMeTpUYECKNi A KOHTPOAb  BbiMapuBaHUs 0CO-
6EHHO LMPOKO NMPUMEHSETCA MNpU WUCCNEefOBaHUAX a3eoTpon-
HbIX CMeceil, a TakXe AN ONPefeNeHns YUCTOTbl pacTBOPHU-
Tenen. Ha puc. 80 npeactaBneH rpauk, xapakTepusyrownii
X0 npouecca BbiMapuBaHUs XJjopodopma, COAepXKaliero

Puc. 79. OuanekTpomeTpuyeckas BbliNapHas ycTaHOBKa C aBTOMaTuye-
CKMUM BbIK/IOYEHNEM.

| — BbIMapHoi cocg,q; 2—b-06pasHblii  U3MEpUTENbHbIA  30HA: 3 —pdosatop; 4 —
yCTaHOBKa Hyns; 5-—yHuBepcanbHblii AnanekTpomeTp; 6— 0NOK perynstopa; 7
ynbTpaTepMocTaT; 8 —ceTeBOe NUTaHue.

7% asTunosoro cnupta, npu 59,4 un 25°C [/1. 188, 189].
PocT gunanekTpuyeckoi npoHuuaemoct npu 25°C 06bACHSA-
eTcs Tem, YTO XN0pohopM, MMEKLWNA MEHbLLYID AU3NEKTPU-
YeCKyl MNPOHULLAEMOCTb, MCNapAeTca paHblue.

C aHanMTMYeCKOM TOYKM
3peHUA BO3MOXHOCTb “KOH-
Tpons B Mpouecce BbliMnapu-

3 BaHMA 4UCTOTHI pPacTBOPU-
Tenen AUINEKTPUYECKUM Me-
4 FOAOM npegcraBnseTcs
Yypes3Bbl4anHO BaXKHOW. Yu-

P UG8 DD 618w CTOTY pacTBopuTeneil MOX-
: HO KOHTpO/NWpoBaTb M ny-

MuH 11010030 80 7060 50403020 KO TEM HenocpeacTBEHHOrNo nU3-
. MEepeHus An3NeKTPUYECKOW
Puc. 80.  [AnaneKTpoMeTpuYecKnin

KOHTPONb BbinapmBaHns xaopogop-  POHNLAEMOCTH. VOAHaKO
Ma, cogepxaiwiero 7% astunosoro B PALE COEAMHEHUW BCTpE-
cnupTa. 4yaloTCA TakKuMe NOCTOPOHHUE

a3e0TponHoOe BbiMNapuBaHue npumecu N3MeHeHmne an-
| mmemmemeeeeen BbinapusaHue npu 25 C. !
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CTeil KOTOPbIX B3aWUMHO KOM-
neHcupyetcda. Kak cnefcrteue
pacTBOpMUTE/b OWKUOBOYHO MpwU-
3HaeTCcAa YnucTbiM. OBHAPYXUTb
NMOCTOPOHHWE TNPUMECU Hepepa-
KO ypaeTca Mnpu aHanuse Ta-
KOro pacTBopuTeNns METOLOM
BblNapuBaHMAa N0 AU3INEKTPU-

YeCKON MPOHMLaeMOCTH. .
Ha puc. 81 nokasaHbl 3a- Puc. 81. [OunaneKTpomeTpuyecKuii

KOHTPONb MPOLIECCOB  BbiMapuBa-
BUCAMOCTU, XapakKTEPUIYIOWMNE  pyq yuctbix W 3arpsisHEHHbIX

N3MEHEHUSA ,U'V|3f|eKTpV|L|eCKOV| 3TUNaLeTaToB C [AuanekTpuye-
MPOHNLAEMOCTU OT BPEMEHMU CKO npoHuuaemocTblo 6,11.
npy BblNapMBaHWUM  TPOWHOW ~ — — 4MCTbIi  aTuNaueTar;
—————————————— aTnnaueTar. 3arpsisHeH-
cMecn 3Tumnauetat—6eH301— Hblli  6eH30M10M 1 BOAOMN.
Bofa. [MpaMbIM M3MepeHUnem
AVN3NEKTPUYECKOW MPOHMULLAEMOCTHN 3arpsa3HEHHOCTb 3Tunaue-
TaTa OnNpefefinTb HEBO3MOXHO, TaK KakK YMEHblUeHWe an-
3N1eKTPUYECKO NPOHMULAEMOCTU, BbI3BAHHOE MPUCYTCTBUEM
6eH30Mna, KOMMEHCUPYeTCA YBENWYEHUEM € M3-3a MNPUCYTCT-
BMA B 3TUnauetate BOoAbl. Ha TOM >Xe PUCYHKe MNpuBOAuMTCA
BpEMeHHas 3aBUCUMOCTb AW3NEKTPUYECKOW MPOHMLAeMOCTH,
nonyyeHHas Npu BbiMapMBaHWU 4YMCcTOro aTmnauertara [J1. 190].

9o

Puc. 82. BbinapuBaHuwe [BOWHOW cMecu

aTunoBbIn  cnupT—adup (1:1) (guanek-

TPOMETPUYECKUIA KOHTPOSIb W aBToMaTuye-
CKOe BbIK/IOYEHVE B TO4Ke A).

Ona 60NbWMWHCTBA MPOLLECCOB BbiMapuBaHUA  3HauyeHus
OV3NEKTPUYECKOW MPOHMLAEMOCTM U eMKOCTU sdeiiku ans
KOHEYHOT0 MNpoAyKTa W3BEeCTHbl. STO MO3BONSET aBTOMATU-
3MpoBaTb OMepaLuio OCTAaHOBKM MpoLecca Npu AOCTUXKEHUN
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EMKOCTbI0 A4Yeiku 3apaHee 3afjaHHON BenuW4YMHbL. Cxema
aBTOMATWYECKOW BbINapHOW YCTaHOBKU C LU3INEKTPUYECKUM
KOHTpONeM npuBefeHa Ha puc. 79. MMpu BbimapuBaHUM CMecH
cnupT — 3(up OCTaHOBKA MpoLecca OCYLEeCcTBAAeTCA aBTo-
MaTWYeCKW MO WCTEYEHUM UHTEepBana BPEMeHW, KOTOPbIN
OAHO3HAYHO CBA3aH C EMKOCTbIO SYENKM 3aBUCUMOCTbIO,
npuBeAEeHHOR Ha puc. 82.

25. JKcTpakums

Ecnu HenpepbiBHbIA KOHTPONb TemnepaTypbl faeT HeKo-
TOpPYIO MH(pOpMaLMIO O X04e MNPOLEeccoB AUCTUANALUK, TO
3KCTpa'KLMOHHbIE MpoLecChl 3TUM MNPOCTbIM CMOCO60OM KOH-
TPONUpPOBaTb HEBO3MOXHO. KOHTpPONb MpoLeccoB 3KCTpak-
LM MOXeT ObiTb OCYLLECTBAEH TONbKO MyTeM aHanusa o0To-
6paHHbIX Npoo.

MepBble paboTbl B 06Nn1acTM  AWM3INEKTPOMETPUYECKOTO
KOHTPONSA 3KCTpakuuu cBA3aHbl C MMeHamum bionng u 3se-
Kepa [/1. 33], wucnonb3oBaBWMWX €ro nNpu 3/KOUPOBAHUMN.
Ame '[/1. 212 npuMeHWN MeTofh A4NA HabnNwaeHWs npouecca
06e3BOXMBaHNA XpomaTorpaguyeckoro antara cuukare-
nem n AbO3. b. Hapgb [J1. 187, 188, 190] u3y4an BO3MOX-
HOCTW MPUMEHEHUA AU3NEKTPOMETPUU AN KO'HTPONA MepKo-
NALNOHHBIX U NepdpopaLMoHHbIX MPOLECCOB.

a) MNepdopaymsa

AvaneKkTpomMeTpryeckuid  KOHTpPOAb nepdopayum ocy-
LWeCcTBNAETCA B XOPOLWO 3apeKoMeHAOBaBLWMKX ceba moandu-
LMPOBAHHbIX 3KCTPAKLMO*HHbIX YCTAHOBKAxX HEMPEPbLIBHOTO
LeicTBMA, OMUCAHHbIX B CMeLnanbHOW nuTepaTtype. YCTaHo,B-
KW 3TOro Tmna B OAMHAKOBOW Mepe NPUrofHbl Kak pAns
pacTBOpuUTEeNiel ¢ Manoil NAOTHOCTbK (puc. 83), Tak u Ans
pacTBopuTenein ¢ 6onbWoi NAOTHOCTbIO (puc. 84). Mamepu-
TeNnbHas fuelika B 060MX cCAyyasx BCTaBnsetcs B TPyoOKy,
npeAHasHayYeHHY A4Nd 0TBOAA PacTBOPUTENSA, COAEPIKaLLero
3KCTPaKT. [N KOHTPONA 3KCTPAKLMW MOXET 6biTb MCNO/b-
30BaHa KaK KOHTaKTHas, Tak W B6eCKOHTaKTHas M3MepuTenb-
Haa ayeiika [/1. 187, 188].

B nabopaTOpHON yCTaHOBKE [AW3NEKTPOMETPUYECKOTO
KOHTPONS HWXHeW nepdopaynm UCNONb3YeTCcS U3MEpUTeNb-
Has fuelika, KOHCTPYKLWA KOTOPOW noka3aHa Ha puc. 33.
fAlueiika BCTaBneHa B TpybKy, OTBOAALLYK  3KCTPaKT
(puc. 83). B 3KCTpaKUWOHHbIA CcOCyA CHavana BBOAMUTCA
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pacTBopuTenb, COAepXawuin 3KCTparmpyemoe BelecTBO
C NAOTHOCTbIO 6GONblIed, YeM MAOTHOCTb PacTBOPUTENS.
3aTeM 3KCTPaKLMOHHON >XWAKOCTbIO 3aMONHAKT 4O MONOBMU-
Hbl Wapoo6bpasHyto Konby ©, BKIOYUB HarpesaTesb,
3aCTaBNAT LWMPKynuMpoBaTb pacTeop. Lwupkynauusa ocy-
WecTBNsAeTcas [0 Tex Nop, Noka eMKOCTb fYeillku ¢ pacTBo-
putenem He 3acTabunmsupyetca. (3HayeHuWe 3TON EMKOCTU

Puc. 83. ABTOmartunyeckas
AN3NEKTPOMETpPUYECKas
YyCTaHOBKa [An4a KOHTponA
HWXHEN nepdopaunu.
/| — G6ecKOHTAKTHas uM3Mepu-
TenbHas Aueilka: 2 —kKonba
ans pacTBopuTens; 3 —
3IKCTPaKUMOHHBIA  cocyd;, 4 —
LL1apUKOBBIV XOJ10AN/IbHUK;
5—HarpeBatesibHblli - Npubop;
6 — yHuMBepcanbHbIA  AN3NeK-

TpomeTp; 7 — 6NoK perysau-
poBaHus; 8 — MarHuTHbI
cMecuTenb; 9 — Mepekova-

T€Nb C py4yHOro Ha aBTOMa-
TUYEeCKUI pexum paboThbl.

COOTBETCTBYET HY/IEBOMY OTCYETY AU3NEKTPUYEeCKOW NpoHU-
uaemocTu.) locne OKOHYaHWA LUPKYNALUN U3 IKCTPaAKLUOH-
HOro cocyfa BbIMYCKAlOT HWXHWUIA CNOA  pacTBOpuUTens,
UMEKLWNA 60NbWY MAOTHOCTL WM Yepe3 [A/IMHHYI BOPOHKY
HanuBaloT B Hero aKcTparupyemyw >KuakocTb. [locne
BK/MHOYEHNS MarHUTHOMN MelWanky W HarpeBaTens LWapoo6-
pasHO KonbGbl HauyuHaloT nepgopaumnto. B npouecce akcTpa-
r"MpoBaHUs eMKOCTb W3MEepUTEeNbHON A4eilkKM cHayana pacTeT
(pacTBOpeHMe 3KCTpakTa YBENWYMBAET [AMWINTEKTPUYECKYIO
MpoHMLAEeMOCTb 3KCTPaKLMOHHOrO pacTBOPUTENA), MOKa He
JocTurHet makcMmyma. 3aTemM ee 3HayYeHWEe HemnpepbiBHO
YMeHbLaeTca, focTurafd nepBoHayaJbHOro 3Ha4YeHUds B MoO-
MeHT, KOTJa NpoLecc 3KCTpaKumMmn 3aKOHYEH.
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B aBTOMaTWYECKOM pexume LIapooGpasHy Konby Ha-
rpeBaldT C MOMOLLbIO BOAAHOW 6aHW. [pu JOCTUXEHUU €eM-
KOCTbIO sYeiiku 3apaHee YCTaMO3/1€HHOr0 3Ha4yeHUs MNoAo-
rpeB aBTOMAaTMUYeCKU BbIK/OYAETCA. BpemMeHHas 3aBUCUMOCTb
OU3NEKTPUYECKON npoHMuaemocT 3dupHoii  nepdopayum
CMecu BOAbl C PYpPypuUNoBLIM CAMPTOM MpUBEAEHa Ha

Puc. 84. ABTOMaTu4e-

cKas [AnaNeKTPOMeTpu-

yeckasd ycTaHOBKa Ans

KOHTPONA  BepxHei
nepcopaunu.

| — TepmocTaTupyemau

CTeKNAHHO-NNaTnHoOBas

n3mepuTenbHas  AYelika;
2—7 — TO Xe, 4yTOo M na

puc. 83; 8 — pacnbiu-
Tenb: 9 — MNONM3TUNEHO-
Baa Tpy6Ka.

e

puc. 85. AuanekTpuuyeckas nNpoHMLaemMocTb cMmecu 3adupa
Cc pyphypunosbiM cnMpToM Yepe3 28 MWH MoOcC/ne Havana
3KCTpakuum gocturaet makcumyma, a no mucredeHunm 50 MUH
YMeHbLIAeTCa 40 UCXOLHOTO 3HAYEHUS.

B na6o'paTop'HOl  yCcTaHOBKe AN AW3NEKTPUYECKOTrO
KOHTpPONS BEpXHel nepgopaynm TepmocTaTupyemas CTek-
nAHHO-NNaTumMoBas W3MepuTenbHas fA4vellka BCTaBnseTcs
B TPY6KYy, O0TBOAALLYI 3KCTpakKT (puc. 84). 3KCTpakuWOH-
Hbll cocyf W wapoobpasHaa konba 3anonHAKTCA NpubaMn-
3UTENbHO Ha OAHY TPeTb 3KCTPAKLMOHHOW >XWAKOCTbIO,
MMetloLein 60NbWY NAOTHOCTb, YeM pPacTBOPUTENb, COAep-
Xawnin skcTparmpyemoe BelecTBo. 3aTeM uepe3 MoauMaTu-
NEHOBYK TPYOKY, CHabGXXEHHYH BOPOHKON M MPOXOASLL YO
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yepe3 OfHO M3 OTBEPCTUI pacnblNUTENs, B 3KCTPAKLMOHHbI
COCYZ MOBepX 3KCTPAKLMOHHOW XMAKOCTW C 6onbluei nnoT-
HOCTbK Ha/NMBaeTCH PacTBOPUTENb C MeHblUeli MAOTHOCThIO.
Mocne BKOYEHMA HarpeBaTens, pacrofioXKeHHOro Moj
Wwapoo6bpa3Hoil konboi, HauumHaeTcs npouecc uupkynauunh

Puc. 85. An3aneKTPOMETPUYECKUI KOHTPO/b

a(mMpHoOii nepdopauum cmecu Boabl € Gyp-

hypunoBbIM cnMpToM  (HUWXHAA nepdopa-
ums).

pacTBopuTens. bap6oTep cnyXuT ANA Mofayum B 3KCTPaKLUM-
OHHbIT coCyl  XMAKOCTM  c6onblueit NAOTHOCTbLIO
B Buae Kanenb. Linpkynauus pactBopuTens npogon-
XaeTca [0 Tex nop, TMOKa €eMKOCTb  WU3MepuTenb-
HOW A4Yelkn He  JQOCTUTHET
YCTAHOBMBLUETOCA  3HauyeHus,
Mocne 23TOro B 3KCTpakKum-
OHHbIA  cocyn pob6asnseTcs
nepopupyemas XWUAKOCTb.
B cnyuyae HeobxogumocTu ne-
peMellnBaHNE BEPXHEro cnos
obecneymBaeTcq CXaTbiM BO3-
LYXOM. ABTOMaTUYECKHUE
YyCTpOliCcTBa BEPXHEN U HUXHE
nepgopaymnini aHanoruyHel. Ha  Puc. 86. [inanekTpomeTpuyeckuii
puc. 86 npuBefeHAa BPEMEH- KOHTPOJIb  XJIOPO(hOPMHOIN  nep-
topauun cmecn Gyphyprnniosoro
Has 3aBMCUMOCTb [AMINEKTPU- cnupTa ¢ BOfOM.
YecKol MPOHULLAEMOCTU X10pPO-
(hopMHOIi nepgopauum . cMecu BOAbl C  YpYpPUNOBBLIM
Cnuptom. OfHOBpPEMEHHO Ha rpafuke NYHKTUPHOW NuUHMER
[JaHa 3aBUCUMOCTb AN AWU3NEKTPUYECKOW MNPOHULAEMOCTH
yucToro xnopodopma. B npouecce nepgopauum AU3NEKTpU-
yeckas MPOHWULAEMOCTb 3IKCTPaKLMOHHOTO pacTBOpuUTENs
CHayana Bo3pacTaeT, focTturas ‘maKoumyma, a 3atem, npu
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3aBEPLUIEHUM IKCTPaKLWUW, YMeHblUIAeTCcs 40 MepBOHayYaNbHO-
ro 3HauYeHus.

ON3NeKTPOMETPHUYECKUA KOHTPO/Mb MO3BONSET He TOMbKO
HenpepbIBHO BECTW HaGMIOAEHUS W pPerucTpmpoBaTh LWpoLecc
9KCTpPa'KLMUM, HO M aBTOMATMUeCKW OoCTaHaBAMBaTb 3TOT MpPO-
LlecC Mpu ero 3aBepleHUU. [LU3NEeKTPOMETPUUYECKU A MeTof
0aeT BO3MOXHOCTb OMpeaensiTb MNpPOLEHTHOEe coaepXKaHue
3KCTpaKTa B pacTBopuTene B 06O MOMEHT 3KCTpaKLuU.
Ona 9TOoro Heo6XoAMMO MCMOMb30BaTb 3apaHee MOCTPOeH-
Lyl KanuGpoBOUYHYIO KPUBYHO.

6) Mepkonayusa

LOvanekTpomeTpnyecknii KOHTPOAb Mpouecca nepkons-
un — 3agada 6onee TpyaHas, YeM KOHTPOAb nepgopauunu;
npu nNepKoNAuMM  U3MeHeHue
AN3NEKTPUUYECKUA  MpoHULae-
MOCTW 3KCTPakLWOHHOro pacTt-
BOPUTEeNA, KakK MpaBuio, OKa-
3bIBAETCA MEHbLMWUM, 4YeM npu
nepgopaynmn. NMNosaTomy Mcnosb-
3yeMble MpW NeEPKONALUU n3Me-
puTenbHble AYERKU  JOMKHBI
MMETb MO BO3MOXHOCTW 60/b-
LY OCHOBHYI eMKocCTb. [lep-
KONATOpP 06bIYHO TepmocTaTu-
pyetca pna obecneyvyeHus pa-
BEHCTBA ero TemmnepaTtypsl
Temnepatype W3MepuUTEeNbHOMN
Avelikn. TepmocTaTupoBaHue
NPpUMeEHAETCA He3aBUCUMO OT
TOro, WUCNoNb3yeTcs NN Hemno-
NAPHbIA UM cnabo MNONAPHbLIN
pactBopuTens. Ha puc. 87 no-
KaszaHa cxema MepKoNALUOH-
HOli yCTaHOBKMW, CHaGXEeHHOM

AV3INEKTPUYECKOW n3mepm-
TeNnbHOW sAveilkoin [/1. 188,
189].
3aBNCMMOCTH aeneHund
Pnc.87. AwnaneKTpomeTpuyeckas WKanbl — HOMep uukna, npu-

NepKonAUNOHHaA yCTaHOBKa. BeAeHHble Ha puc. 88, Xapak-

1 — nnatuHoeas n3MeputenbHaa Tepu3YKOT OCO6eHHOCTW MPOTe-
AYeiika; 2 — NepKONALMOHHbIN COCYA; r "

r
5 - konba Aana pacTBopuTens; 4 - KEHWA paSI'IVIl-IVHbe 6eH3VHO-
TepMmomeTp; 5-"TeepcTue AN BO3- nepKONALWMN WepCTU, CO-
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gepxawen naHonuH. (3a OAWH UWKA NPOWCXOAWT Hanon-
HeHMe MepKONIALMOHHOIO COCyAa pacTBopuTenem; "Haxogsle-
eca B HeM OTBepCTMe 3aKpblBAaeTCA W BeCb pacTBOPUTENDb
nponyckaeTcsd 4epe3 WU3MepUTENbHYK AYeliKy B KoOnoy.)
Cogepxa'Hue 3KCTpakTa B pacTBOpUTeNie onpegensetcs no
KPUBON TOK — MPOLEHT Nanon‘'nHa, nonyyvyeHHol ANs U3Mepu-
TEeNbHOW A4YeiKn, BCTPOEHHOW B YCTaHOBKY.

Puc. 88. [OuaneKTpu4yeckue XapakKTePUCTUKN 6eH3u-
HOBOW NepKONSALMM LUEPCTU.

Mpn nepkonAuMax, NPoOU3BOAUMbLIX € MONAPHLIMK PaCTBO-
puTeNamMu, B 4acTUMOCTM MpW aLeTOHOBOW MepKonAuMM ye-
pewHeBon nnogoHoXxku (Prun! ayluT 3apes3), CNMPTOBOI
NepKoNAUMM nNucTa Kpanuebl U 6€10ro KOp«s MajbBbl, KpU-
Bas AW3NEKTPUYECKOW NpOHMLAaemMOCTM WMeeT Buf, Nopoo6-
HbIi MOKa3aHHOMY Ha puc. 88. lpepbiBaHMe npouecca ocy-
WecTBNAETCA MPU COAEPXAHUMW 3KCTpakTa, 6/1U3KOM K Hyne-
BoMy. Cnoco6 npepbiBaHWSA aHaNOrMyeH MCNOAb3YyeMOMY Npwu
nepgopayunmn [/. 188, 190].

26. Pa3feneHne HeOQHOPOAHbLIX CUCTEM

a] JKCTpakums BeLlecTs

Korga TBepfoe BeLLeCTBO WM3BNEKAKT M3 OfHOr0 pacTBo-
putens gpyrum nubo uccnefyT pacrnpejefieHne  OfHOTO
TBEpPAOro BelecTBa MeXAy [BYMsA MecMelunBawwmmucs
pacTBopuTensMu, nM60 pasfensiioT ABa MeCMellnBalLiMxcs
APYr C ApYroM pacTBOpUTENs, AU3NEKTPOMETPUS  MOXEeT
OKa3aTbCA BecbMa Mones3Hoil. KpuBas paccnauBaHusi, yno-
MUHaBLIAsACA BbIlIe B CBSAI3W C OMMWCaHMEM MeTofa TPeyronb-
HOM AmMarpaMMmbl, MOXeT ObiTb MOCTPOEHa C MNOMOLbIO
[nanekTpoMeTpuyecKoin AennTenbHOn BOpPOHKK [J1. 184,186].
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3Ta BOpPOHKa OKa3biBaeTCsi MOME3HOW H MpWM  BbINOA'HEHMM
MHOTOYUCNEHHbIX OMepauuil, CBA3aHHLIX C U3BAEYEHUEM U
pasgeneHvem BelecTB. Hanpumep, u3BfeyYeHWe Kanponak-
Tama, PpacTBOPEH'HOr0 B TeTpax/JopMeTaHe, C YCMexom
MOXeT ObiTb OCYLECTBAEHO MpU LU3NEKTPOMETPNYEOKOM
KOHTpONe B [JeNuTeNnbHOli BOPOHKe B ABe (hasbl [J/1. 190].

6) MccnepoBaHve YCTOWUMBOCTM BOAHBIX 3MY/bCUIA

Mpn nccnefoBaHWAX YCTOWYMBOCTA HEOAHOPOAHbLIX CU-
cTeM LenecoobpasHo aHanM3MpoBaTb CKOPOCTb pa3feneHus
BOAHbLIX 3MY/NbCUIA W CKOPOCTb CeAMMEHTALUW  CYCMEH3UA.
Pewas a3ty 3ajavyy MetofaMmu [U3NIeKTpOMeTpun, OMe npu-
MeHuUn ceanmelltayMOHHYI0 TEepMOCTaTUPOBaHHY W3Mepu-
TenbHYyH dA4veitky [J1. 202], 'n306paxeH'Hy0 Ha puc. 89.

-"MM

\d8wvm 02 46 8 10<

MWUH

Puc. 89. TepmocTtatupyemas CTeK/ISHHO-NAaTUHOBAsA CeauMen-
TaHWoUnass u3MepuTeNibHas sYenka. v

Puc. 90. AnaneKTpoMeTpuueckoe uccefoBaHMe YCTONYMBOCTU
3MY/IbCUN BEPeTeHHOe Macsio—Boja.

/| —6e3 amynbratopa, 2-—B MPUCYTCTBMWU 3Mmyfbratopa lpat!n 50PO
(cnepmaLeTOBas XWPHaA kucnota— NONUINNKONEBBLIA 3up); 3 - B Npu-
cyTCTBUM 3mynbratopa 8loya5ol A (NOAUTAMKONEBbIA 3dup).

YCcTONUYMBOCTb BOAHOW a3MmynbcuK, cogepxawein 10 /o
BEpPEeTEHHOro Macna, uccnegosanacb (Npu cTPOro 0AMHaKo-
BbIX COCTaBax 3MYfbCWii, NoOcne OLWHAKOBOrO BPEMEHW
BCTPAXMBAHMA U NpU paBHbIX TeMmnepatypax) B NPUCYTCTBUU
OByX amynbratopos: 1% 1patln 50P6 wun 8loya5ol ~
(puc. 90). Kak BugHo wu3 puc. 90, paBHOBECHOE COCTOsHUE
3My/nbCUM BepeTeHHOE Macno—sBofa 6e3 amynbratopa ycra-
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Puc. 91. CegumeHTauMOHHas ABYXKOHAPH-
caTopuas u3MepuTenbHaa svelika.

1, 2 —KWUCNOTOYMOPHbIE CTanbHble Konbua, 3 —
% KWCNOTOYMOPHbIA CTaNbHOW UWNMHAP; 4—wmeTan-
7-E11 nnyeckas py6awka TepmocTata; 5—cCTeknsiHHas
TpybKa; 0 -—TeKCTuNbHO-6akennToBas OMopHas
cTolika; 7, 8 —TeKCTLYlbno-6akennToBble fAepxa-
Tenn; 9 —cTekNAHHbIA Kpan; /O— BOpoHKa; //—
110nnamunpaHlle koHycll

HaBnnBaeTcs u4epe3 1 MWH, B npu-
CyTCTBUM 3amynbratopa 8loya5ol —
yepes 10 MMH, a B MNPUCYTCTBUM
amynbratopa lpat{n — uyepes 15—
20 MUH.
CTeKNaHHO-NNaTUHOBbIE U3MEPU-

TeNbHble SIYEKWU AN AU3INEKTpOMe-
TPUYECKOTO WCCeA0BaHUA  YCTOW-
YMBOCTM 3MY/NbCUIA MPaKTUYECKN He
NPUMEHSAKTCS, MOCKONbKY Npu oTAe-
nennn  Macna MNepexofHbll  cnon
MexXAay ABymsa aszamMu nonajaeT Ha
N3MepUTeNbHbI KOHAeHcaTop. Xo-

powwue pe3ynbTaTbl AOCTUTAOTCSA NPW WUCMONMb30BAHUU [BYX-

KOHAeHcaTopnoi auveitku (puc. 91). MocneaHAad No3BONSeT B

TeUYeHMe HeCKOMbKMUX CEKYHA M3MepsATb eMKOCTb Ha ABYX Bbl-

coTax [/1. 190]. KoHpgeHcaTopbl paBHOW eMKOCTM 06pa3yrTca

KONbLaMW U3 KUCNOTOYNOPHOI cTanun. WM3mepeHue 3ToM

€MKOCTW NO03BONAET KOHTPO/AMPOBATb COCTOAHWE 3MY/NbCUU

na ABYX YPOBHSX. Konbua MNpUKPensieHbl W30AWNPYHOWUMN

jepxaTensamy K OMOPHOIK CcTolike. [lpu  MCNONb30BaHUU

YKa3aHHOW AYeNKN NPUMEHSAIOT

KOMMEHCAaLWOHHbIA MeToa W3- 1 —

MepeHUs emkKocTu. WHGpopma- -{1

LUuio 06 ycTOMYMBOCTM 3MYNb-

cuM  nonydvalT NyTemM aHanum-

3a M3MEHeHUli eMKOCTMK BO Bpe-

MeHW. T1ofobHbIM  06pa3om

6blna uccnefoBaHa 3Mynbcus

napaguHoBoe Macnov—Bop,a, Puc. 92. CTpyKTypHas cxema

BEPXHAA (asa KOTOPOWM — Ma-  npubopa gns perucTpaumu cegu-

pahuHOBOEe Macno cTabunmsn- MEHTALMOHHBIX KPUBIX.

pyeTtcs uyepes 10— 15 MUH, a | — 6noKnuTaHMA; 2 — BbICOKOYa-
! CTOTHbIireHepaTop; 3 — AeTeKTop
HWXHAA — BOAHaA — TOJIbKO N3MepUTENbHOTO KOHTYypa; 4 —BO/bT-

mMeTp; 5 ernucTpupyownii  npuéop;
Uepes 1 4. [AuW3NeKTpOMeETpuU- T O et ABRL

123



YeCKUM W3MepeHUsM NpefllecTBYeT BCTPAXUBAHNE 3MY/bCUH
B TeyeHne 1 muH [J1. 190].

PoseHbaym n dekca [Jl. 80, 139] and aBTOMATUYECKOW
permcTpaumm cefuMMeEHTALMOUHbLIX  KPWUBbLIX pa3paboTanu
BbICOKOYACTOTHbI Npubop, CTPYKTyp'mas cxema KOTOPOro
npusefeHa Ha puc. 92. MeTof M3MepeHWn OCHOBbIBAeTCA Ha
npuMeHeHnn cegmmeHtatopa Kennu. W3meHeHWe MeHUCKa
n3MepsieTcd C NOMOLWbI AuddepeHLManbHOT0O MHAMKATOpa
N eMKOCTHOW WM3MEPUTENbHON A4YeliKu. BbIXOAHBIM CUTHANOM
AB/IAETCA HanpsXeHue.

27. Copbuuns

AvanekTpoMeTpns MOXET YCMewHO MPUMEHATbCS AnA
KOHTPONA COPOLMOHHbLIX MPOLEeccOoB, Mpexpae BCero copbuu-
OHHbIX MpOLLECCOB, MNPOUCXOAALMUX B KOMOHKAaX, 3aMOJIHEH-
HbIX MOMEKYNSPHbIM CUTOM. BO3MOXHOCTM CReynanbHOro
npuMmeHeHns MeTofa 6yAyT pacCMOTpeHbl Janee.

MpuoputeT B WCNONL30BAHUM [U3NEKTPOMETPUYECKOTO
KOHTPONA COPOUMOHHbLIX MPOLECCOB MNpUHagNexuT Iwme
[N. 225]. Mpn unccnepoBaHMAX NpoLeccoB 060e3BOXMBAHUA
NMUPULMHOBLIX OCHOBaHWi nNpuM  copbUMM  MONEKYNSPHbLIM
CMTOM OMe NepuofMyveckn NpoU3BOAUA UIMEPEHUS LUINEKT-
pUYECKUX CBOWCTB MPOAYKTOB. Ta Xe TexHWKa mpumMeHsnacb
3Me ¥ nNpu mccnefoBaHMAX afcopoLMM He3NeKTPONMTOB na
MONeKynapHom cute Jinnge [J/1. 229]. LUenbto paboTbl aBAA-
N0Cb W3MEpeHne CKOPOCTU afcopbuum u ee 3aBUCUMOCTU OT
Temnepatypbl. AHanorMyHbIM 06pa3oM MNPOBOAUIOCH M3YyYe-
Hue npouecca agcopbuum cnuptoB C3 «a MONEKYNSAPHOM
cute JlnHge 5A. B pesynbTaTe uccnegoBaHuini  6bino ycTa-
HOBMTIEHO, YTO CKOPOCTb ajcopbumyM 3aBUCUT OT XapakTepa
CBSI3W B CMMpTax; MPoONaprufioBblii CAUPT, WMEKWUANTPOI-
HYyl0 CBA3b, agcopbupyetca ObicTpee BCeX, a /r-nponaHon,
UMEKLWMnin OfHY CBA3b, Me[NeHHee BCEX.

Wcnonb3ysa [WM3NeKTPOMETPUYECKUIA MeToh KOHTPOns,
yAanocb ycTaHOBWTb, YTO afcopbumsa B 3HAYMTENbHOW Mepe
onpejensetcad MNONAPHOCTbIO pacTBOpUTens. IATO yTBepxje-
HVe nojKpennseTca W Apyrumu HabnwogeHusamu. Hanpumep,
YKCYCHasa n HeTAHAsa KMCNOTbl BOOOWe He agcopbupytoTca
M3 MONAPHOr0 pacTBOPWUTENA Ha cunukarene unn agcopb6bu-
pylOTCS He3HauYMTeNbHO, a W3 HENoNsipHOro pacTBOPUTENS
(Hanpumep, 13 6eH3nMHa) agcopbupyrTca Ha 100%'[J1. 190].
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a) KOHTpOsb COpPOLMOHHBLIX NMPOLLECCOB, MPOUCXOAALLMX
Ha MOMEKYNSIPHOM cuUTe

[N1. 238]

MoneKynspHble cUTa KaK CEeNeKTUBHblE afCOPGEHTHI
B COYETAHUU C JWNINEKTPOMETPUUECKUMU WU3MEPUTENbHBIMU
YCTPOCTBAMM OKa3blBAlOTCA Ype3BblUaiiHO MONE3HbIMU MNpK
NpOBeAEHUN NAa00PaTOPHbLIX aHaNM30B MHOTOKOMMOHEHTHbIX

cucTem, MOCKONbKY NOAOGHbIA aHanu3  ocyliecTBAseTcs
CpaBHWUTENbHO NPOCTO METO-
LOM  CENeKTUBHOI0 YMEHb-
WEHNS Yncna KOMMOHEHTOB.

CopbumnoHHble wuccnego-
BaHUS MHOTOKOMMOHEHT-
HbIX CUCTEM MOXHO MpPOBO-
AUTb C NOMOULbIO afcop-
6eHTa, MNOMELLEHHOrO0 B
00bIYHYHO XpomaTorpaduue-
CKYI0O KONOHKY. Ons 6onee
TOYHbIX W3MEpPeHWi Leneco-
06pa3HO NPUMEHATbL cneyu-
anbHyl  OU3NEKTPOMeTpu-
YeCcKyl  YCTaHOBKY  ANs
COpOUMOHHBIX  nUccnepoBa-
HWA,  1306paXKeHHYK  Ha
puc. 93. OTa ycTaHoBKa Mo
CylecTBY fBNAeTCA Tepmo-
cTaTMpyemoii xpomaTorpa-
(hmueckoih TpybKOI, CHab-
XEHHOW CTEKNAHHBLIM (UMb-
TPpOM, K KOTOpPOi ¢ no-
MOLLbIO Wnda npucoesun-
HAeTCA TepMmocTaTMpyemas
CTeKNsAHHasa M3MepPUTENb- Puc. 93.  [unanekTpomeTpuyeckas
Has sivyeilka C OTBOAOM K Ha-  YCTaHOBKa ANs COPOGUMOHHBIX ncce-
COCY W MIATMHOBLIMM 3MeK- AOBARWN.
| — CTeKNsHHO-NnaTMHOBAas n3mepuTenb-
Tponamu (3a|-|-'|MTa Xpoma- Hasa gfyveiika: 2 — nNJaTUHOBbIE 3/1EKTPO-
TOrpaguueckoil KoMoHkn oT At 3—duakto: 4o wonekynannoe cus
BNaXXHOCTU BO34yXa obec- NoAKNOYEHNs TepmocTaTta; 7 —BBOA ANs
neympaeTcs XﬂOp-KanbLl,VIe- npucoeinHeHna K BaKyyMHOM YCTaHOBKe.
BOW Tpy6KoOi). [LOCTOMHCTBO YCTAHOBKMW 3aK/lO4aeTcsd B TOM.
UTto cMecb, NponylyeHHas 4epe3 afcop6eHT, nNpsmMo nonagaet
B M3MEpUTeNbHY fveiiky. TOYHOCTb M3MEPEHU BbICOKA, Tak
KaKk TepmoCTaTMpOBaHWe ycTpaHAeT KonebaHWAa [AU3NEKTpu-
YeCKoli MPOHWULLAEMOCTHU, Bbl3biBaEMble COPOLUOHHBLIM TEM/OM.
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B paccMaTpuBaeMOi yCTaHOBKE MOFyT MCNOMAb30BaTbCH
MONEKYNAp'Hble CUTa BEHTepCcKoro npow3BOACTBA, Hanpumep
Mongunut KX 40.

Ha puc. 94 npuBegeHa 3aBMCUMMOCTb copbuMM  BOAHOrO
aueToHa 'Ha mMosiekyndapHom cute JSlmHae 4A 0T uucna UMKK-
NOB MpPOMNyCKaHWs ero 4epes cuto (CNAoWHas JMHKUA).

MYyHKTUPHOW nNWHMERA pAaHa

1n\zm=rc%d’bﬂ- 3aBUCUMOCTb, , XapaKTepm3y;x
louwas npouecc yganeHus

MeTaHONa M3 TPOWHOW cMme-

cn xnopbeH3on — 6eH30N —

MeTaHo/ (MmonekynsapHoe

cuto Jimuge 4A). TMopob-

HbIM METOLOM YyjaeTcd OT-

7 jenatb 3TaHon oT cnabo

A MNONMIAPHOIO0 W HEnoNApHOro

o 123 5T ®BNO/Y pacTeoputeneit |(Hanpumep,

Howmep yukna 0T 3TunayeTata).

Hapsa C Knaccude-

Puc. 94. KoHTponb copbuuu no Be- PARY 3
NINYVHE [M3/1eKTPOMETPUYECKOW Mpo CkuM  METOAOM mMe B no-
“H'lilaeMoCcT NpW NponyckaHun cme-  ChefHee BpemMa nonydun
celi 4yepe3s MOMEKY/IAPHOE CUTO. pacnpocTpaHeHune HOBbIA’
'''''' — auyeToH —BOAa;  -—--- MEeTOA AW3NeKTpoMeTpuYe-

yAaneHue MeTaHona W3 TpaitH
tn  xnop6eH30N—HbeH30N—MmeTaHon;  TOu- CKOro KOHTpONnA copouym-

MOMKYNAPHOTo cuta. MpOLLeCOB, pa3p3-
6oTa'HHbIM  B. Hagb n Bapra [/1. 195]. [naBHas ocobeH-
HocTb (HOBO'O meToga COCTOMT B TOM, 4YTO MCCnegytTcs
AVN3NEeKTPOMEeTPpUYECKUE CBOMCTBA CaMOro MOMEKYAAPHOro
CuUTa, a He pacTBOpUTeNns, Ka;K 3TO Aenanocb p3'Hblue. ABTO-
pamu 6bII0 YCTAHOBNEHO, UYTO AM3neKTpuyeckas npoHuLae-
MOCTb W AM3NeKTpuueckue notepn agcopbeHToB (B TOM
yncne MONEKYNAPHbIX CUT) W3MEHAKTCA MNPOMOPLMUOHANbHO
COAEpXaHW B HWUX BOAbl. «Ha 3TOW ocHoBe 6biNM paspabo-
TaHbl paccMaTpuBaeMble HWXE HOBble CNOCO6bI  U3MepeHus
COpP6LMOHHBIX CBONCTB M KAHTPONA cOCTOAHUS aACcopOEHTOB,
a TakXe ycTpoiicTBa KOHTpona npoueccos copbuum u ge-
copbuum.

6) ilsmepeHne COpOLMOHHON MOLLHOCTA W COPOLMOHHOM
aKTUBHOCTU MOJEKYNAPHbIX CUT

Mop cOp6UMOHHON MOLWHOCTLIO MOHWMAeTCAa TFUIPOCKO-
NMUYHOCTL apcopbeHTa, BblpaXKeHHas B npoueHTax (Mo mach
ce). [OwnanekTpomeTpuyeckoe onpegeseHne copobLUOHHON
MOLLHOCTU MONEKYIAPHLIX CUF MOXHO MPOU3BOAUTL KaK Mpu
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OCYLIKe rasoB, TakK W Npu OCylKe pacTBopuTeneli. B o6oux
cAy4vasx MCMONb3yeTcsa KOJOHKAa C MOJIEKYNAPHbIM  CUTOM,
CHabXeHUs  yCTPOMNCTBOM ANd  AU3NEKTPOMETPUYECKOro
KOHTpoNa. WM3MepeHUto nojanexar wmacca MONEKYNAPHOro
cuMTa, 0O6bEM BNaXHOro rasa (MM pacTtesopuTens), npony-
WEeHHOro 4yepe3 CUTO K MOMEHTY [LOCTMXKEHUS  MaKcuMmyma
OV3NEeKTPUYECKOW MPOHWLAeMOCTH, U COfepXaHue BRax-
HOCTM B HocuTene. Mcxons U3 3TUX faHHbIX onpefensercs
COpPOLMOHHAA MOLWHOCTb MUCCNeAYyeMbIX MOMEKYNAPHbIX CWUT.
PesynbTaTbl, Nony4yaeMmble Npu onpefeneHU OLHUM MeTOLOM
COPOLMOHHOW MOLLHOCTM HECKONbKUX OLHOTWUMHbLIX CUT ANS
pasnuyYHbIX Npo6, XapakTepu3ylT AaHHbIA Tun cuTa. Tak,
MpU OCYLIKC BM@XHOro as3oTa ObiAy MNony4veHbl Clepytouine
3Ha4YeHUs COpOUMOHHOW MOoWHOCTU, %\

MonekynspHoe cuTO JIMnge 4A e 18
MonekynspHoe cuto Mongummt KX 40. 18
MonekynsipHoe cuTo KanMHOCOPO 4 .......cccccevveecnnnee 12

Bu3yanbHO HEBO3MOXHO YCTaHOBWTb, HaxoAutcd u
MONEKY/IAPHOE CUTO B BOCCTAHOB/EHHOM COCTOSHUWM WU XXe
OHO 4aCTMYHO (MM  MNOJSIHOCTBIO)  UCTOWMNOCL. B TO Xe
BpeMa 6e3 3HaHWA COCTOAHMA CUTa HEeNb3A  HAAEXHO Npu-
MEHATb €ro HU B N1a6OpPaToOPHbIX YCNOBUAX, HU NpU IKCNnya-
Tauumm B YCNOBUAX MPOMBILIJIEHHOrO MPOW3BOACTBA, €Cu
CUTO 'He BOCCTAHOB/IEHO WM BOCCTAHOB/IEHO HEMO/IHOCTLIO,
TO B HEM COJEPXWUTCA HEKOTOpOe OCTaTO4YHOEe KOJINYecTBO
BOAbl, @ 3TO MPAMO BAMAET Ha :Ka4yeCTBO OCYLUKMU.

OueHka COp6LMOHHO MOLWHOCTM OCHOBaHa Ha TOM, 4TO
MEX[JY €eMKOCTbI0O W3MEpUTeNbHON  A4yeliku, 3anofHEHHOW
MOJIEKY/IAPHbIM CUTOM, WU COCTOAHMEM MOJIEKY/IAPHOTO CUTa
nmeeTCcA OfHO3HaA4yHad 3aBUCUMOCTb. TOYHO CTaHAapTU3MPO-
BaB YCNOBWA W3MEPeHUs, MOXHO BbISBUTb 3aBUCKMOCTb
MeXAy [AWU3NEeKTPUYECKOW NPOHMLAEeMOCTbIO W aKTUBHOCTbIO
ANA pasnuMyHbIX 06pasL0B MONEKYNAPHOro CcuUTa [a"“HHOro
TMna.

Mpu apyrom meTtoge n3mMepeHus copbUMOHHON akTMB)HOCTK
MONEKY/IAPHBIX CUT 4yepe3 UCCNeflyeMOe MONEKY/IAPHOe CUTO
nponyckKaeTcs pacTBOPWUTENIb C W3BECTHbIM COfepXaHuem
BO/Ibl M [U3NEKTPOMETPUYECKMM CMOCO6OM WK3MepseTcs W3-
MeHeHWe cofjepXaHusa BoAbl B cuTe (Tabn. 14).

MMonyyeHHble faHHble XapaKTepusyloT akKTUBHOCTb MOJe-
KynapHoro cuta. B npouecce copbuuu guU3anekTpuyeckas
MPOHWULLAEMOCTL BO3pacTaeT MPOMOPLUOHANbLHO KONNYECTBY
MOrNOLWEeHHON BOAbl. locne npokanuBaHWUA [LUINEKTPUYEC-
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“"Tabnmya 14

EMKOCTb Auelikn

MonekynspHoe 38
CocTosHue MONEKYNAPHOIro cuta | | e
«bonN
05.0
CBexxenpoKasieHHoe Mondunmnt 40 KX 17.8 24
MNpokaneHHoe 3a 1 Mec A0 WCMbITaHWiA Monduamt 40 KX 18.8 45
MpokaneHHoe 3a 10 Mec A0 ucnmbiTaHuin  Mondwmnut 40 KX 19.5 63

XpaHuiock Ha BO3fyxe Mondgunut 40 KX 23,8 86
HenpokaneHHoe, B 3aBOACKONM ynakoBke — Mondmaut 40 KX 25,7 100

CBexeBoCCTaHOB/IeHHOe npu 360°C KnuHocop6-4 19,0

CBexkeBOCCTaHOB/IEHHOe npu 200°C KnuHocop6-4 195

BoccTaHOB/IEHHOE, XPaHUIOCh B CTEK/IAH-  KnnHocop6-4 20.5
HOW nocyge

XpaHuiocb Ha BO3AyXxe KnvHocop6-4 22.5

Kas MNpoWWLAeMOCTb WCTOLLEHHOTO  MOJEKY/sAp.HOrO  cuTa
BCEerjga BO3BpallaeTcAd K WCXOAHOMY 3HAYEHUHO.

B) [imanocopbep — copbLUMOHHAsA yCTaHOBKA, KOHTpoAnpyemas
[N3NEKTPOMETPOM

YcTaHOBKa fAuanocopbep MCNonb3yeTca [Ans ocyllecT-
BNEHUS KOHTPO/NIMPYEMbIX COPOLMOHHbLIX MNpoleccoB. Cxema
YCTaHOB-KM M306paxeHa Ha puc. 95, OCHOBHbIM Y3/10M
yCTpOWCTBa ABNSAeTCA COPOLUMOHHAS KOJNIOHKA, BbIMO/MIHEHHAS
M3 ABYX KWUCNOTOYMOPHbIX CTaNbHbIX TPY6OK, 3aMONHEHHbIX
MONeKynsapHbiM cuToM. KonoHKa cHabXxeHa [03aToOpoM
pacTBOPUTENs, KpaHOM, OTBOAaMMW, NMPUOOPOM AN KOHTPONSA
M perynuposaHus TemnepaTypbl 1 Ap. KonoHka MoXxeT npu
HeobX0AUMOCTM 3aMeHATbCA. [Ee KOHCTpyKuMs no3BonseT
BOCCTaHaBNMBaTb CUTO 06e3 €ro BbleMKU. VI3MepUTeNbHbIiA
KOHAEHCATOp B BEPXHE 4acTW KOJMIOHKM o6pa3oBaH INeKT-
pPOAOM, YTOMMEHHbBIM B MOJIEKY/IAPHOM CWUTE, W MeTannuuye-
CKON KOMOHKON. MonekynspHoe cuTO (BMecTe C BbICYLUEH-
HbIM pacTBopuTenem) ABnseTCs AVN3NEKTPUKOM,
3aMoNHAWNUM KOHAeHcaTop. Ecnu BbiCylWMBaeMblii pacTBO-
puTenb, npokga u4epes copbeHT CHU3Y BBepX, [AOCTuraet
BepXa KOMIOHKM B 06€3BOXXEHHOM COCTOAHMM, TO LU3/IEKTPO-
MeTp, MOACOEAVHEHHbIA K €eMKOCTHOW  WU3MEpUTENbHOIA
Auelike, YCTOMUYMBO PerucTpupyeT He3HauYMTebHYIO LU3NEKT-
pryeckyl npoHuuaemocTb. OfHAKO KOrga Bepxa KOJOHKU
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0OCTUTAeT BNaXHbIii pacTBOpUTeNb (TO-eCTb, KOrAa COpPGeHT
ucTowaeTcs), AM3INEKTpuUeckas  MPOHULAEMOCTb  PE3KO
Bo3pacTaeT. JTO MPOMCXOAMT MOTOMY, 4TO B pacTBOpUTESNeE,
HaxoaslUlemMcs B CBSA3aHHOM COCTOSSHUM B MOJEKYNSAPHOM
cuTe Mexpay obknagkamu KoHAeHcatopa, W B pPacTBOpUTESE,
npolleflwemM 4Yepes CUTO, MNPUCYTCTBYeT oCTaToyHas Boja.

Puc. 95. [wnanocopb6ep.

1 — posatop pacTBOpuUTeENns: HMN H
2 —KpaH posatopa: 3 — BBOj
ANS  pacTBOpWUTENs uAW Ans
N2 4 —KoNnoHKa, 3amno/iHeH- 0?
Has  MONEKYNSpHbIM  CUTOM; Y
5 ~ W3MepUTeNbHbI KOHAeY- e 50-
catop; 6-—3anopHbIii  KpaH; "1
7 — CBOpHUK: — Ananek-
TpomeTp; 9 —pas3bem CeTeBO- -3 24
ro nutaHus; KO — cAMBHOI L, c/
KpaH; 11 —cocys Ans cnvsa, ne@
— noBywka; 13 — o6par- ?
HbIi KnanaH: 14 — nepeknio-
uatenb o6orpesa; 15 — afiek- -14
TpooborpeBaTtenbHas  py6aw- 5
Ka; 16 — TepmoanemeHT: 17 —

nepekntoyvatens Tepmoanemen- 15" 9
Ta: 18 — wuHAWKaTOp Temnme-

paTypbl; 19 —nepekntoyvartenb ,

BeHTMnATOpa: 20 — BeHTUNA- A ' w8
Top; 21 — [ONONHWUTENbHbIe

ycTpoiicTBa: 22 — 6annoH K?;
23 —BaKyyMHbIii Hacoc; 24—
cetb 220 B.

Ha puc. 96 nsobpaxeHa kpusasa copbuum asTunauyerara,
coaepxauwero 1,84% Bogbl. Copbuyma BbINOMIHEHA B AW3M0-
copbepe.

Mpouecc BOCCTAHOB/IEHMA UCTOLWEHHOro copbeHTa (ge-
copbunn CBA3AHHOM BOAbI) TakKXe MOXHO KOHTPOAMPOBATb
C nomolwblo Auanektpometpuu. B 3Tom cnyvae nocne
3aBeplleHns copbLUMOHHOIO LMKNa U3 KONOHKW MPOMbIBAHMU-
eM 3apAafa B BakKyyme a3oToM (BO3MOXHO, C NErkKMM nofo-
rpesom), NpuUYyemMm cHavana yfjanserca pacTBOpuUTeNb. 3aTem
aneKTpoHarpesaTeneM COp6eHT HarpesBaeTcsd 0O TemnepaTy-
pbl, HeoGXxoaumoi Ansa pgecopbuum (TemnepaTypa copbeHTa
n3mepseTcsa gatymkom). Ha puc. 97 npuBefieHa TepMOAM-
3aneKTpuyeckas 3aBUCUMOCTb 2, CHATas LUINEKTPOMETPUYEC-
KAM MeTOAOM; HHXHAA KOHTpPOAbHas KpuBasa 1 nonyyeHa
B MpoLecce Harpesa pPereHepMpoBaHHOro MONEKY/IAPHOTO CWU-
Ta. [lecopbumsa cunTaeTcs 3aBepLEHHOW, KOraa Kpusble / u 2
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Puc. 96. VameHeHWNA aunanekTpu-
NPOHNL,aeMOCTH

Yeckoi

npu

06e3BOXMBaHUN 3TUNaleTara.
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Puc

98.

[unanocop6ep
MIOPEM).

Puc.

97. TepmogmaV/eKTpuye-

CKMEe XapaKTEepUCTUKN.

A

(CEBUKMU

nocne fgecopbunu;
nocne copouuu.

n

Hanoxatca (Ha puc. 97 Touka J1). Aunanocopbep obopyao-
BaH 3BYKOBO CuUrHanusauuei, BKAlOUalLlWeldcs Kak Mo
OKOHYaHMM npouecca copbummu, TakK U MO OKOHYAHUM Mpo-
Lecca gecopbuun.

Na6opaTopHblit gnanocopbep (puc. 98) M NMPOMbILJIEH-
HbI gnanocopbep paccuMTaHbl HA MCMOMNb30BaHWE LWIMPOKOr0
Kpyra cop6eHToB. OfaTKO OCHOBHbIMU 061aCTAMU NpPUMeEHe-
«MA 3TUX YCTAaHOBOK ABNAKOTCA ocynlka pacTBOpUTENei u
rasos.

28. OcyLwka

a) Ocywka >uakoctei

B npepbigywei rnaBe yxe wna pedb O AU3EKTPOMETPU-
UECKO.M KOHTpO/e mnpouecca OCYyWKW pacTBOpUTeneid ¢ no-
MOLLbIO MONEKYNAPHOro cuTa. BbliM paccMOTpeHbl  CTaTu-
yeckne M AMHAMUYeECKue pexumbl  06e3BOXMBaHUA.
JononHutenbHo cnefyeT OTMETUTb, UTO AM3NEKTPOMeTpU-
YecKuUii KOHTPO/Mb MOXET MPUMEHATbCA W B Cayyae MCMNONb-
30BaHUA ApYyruMx BUMAOB OCYLUIKMW, B TOM 4ucie npu 06e3BOXU-
BaHWMW CMecu [AMOKCaH — aueTOH XN0PUCTbIM  KanbLUeM.
OMe, ucnonb3yda puanekTpomeTrp Tuna 600 Kb, ycTtaHoBun,
4yTO MPWM HANMYUW XNIOPUCTOrO KaNbuua AN nNojHoro o6es-
BOXMWBaHWA CMeCu [OCTAaTOYHO MNPOM3BECTU  BCTPAXMBAHME
B TedeHue 2,5 muH [J1. 190].

6) OcyliKa rasoB C MOMOLLBIO MOMEKY/IIPHOTO CUTa

MoneKynspHble CMTa WHUPOKO NPUMEHSAIOTCA ANs Oocyll-
KM ras3oB, MOCKOMbKY OHM 061ajaloT MpeuMyL,ecTBamMmy no
CpaBHEHWUIO C TPagMLMOHHBIMKU cpefcTBamMu ocylku. OfHa-
KO Hapsfgy C 3TUM MOJEKYyNspHble cUTa 06MafatoT U O4HUM
HeJoCTaTKOM: OMNpefenuTb BU3yanbHO, SBASETCA NI CUTO
(Hanpumep, U3 cunuKarens) akTUBHLIM WKW OHO YXe WCTO-
WKUNOCb, HEBO3MOXHO. DTO MpeAcTaBnseTcs HeAOCTATKOM WU
C TOYKM 3peHUst MPOMbILINEHHOTO WCNONbL30BaHUsA, TakK Kak
cnocoGbl M3MEpPeHUs cofepXaHus Bnaru B rase, Kak npaBu-
N0, CNOXHbI W foporu. Mo3ToOMy OCyLIKa Fa3oB C MOMOLLbIO
MONMEKYNSPHbIX CUT, TaK Xe Kak W npoueaypa pereHepayum
.MOMIEKYNSIPHbIX CUT, OCYLLECTBAAOTCA O06bIYUHO 63 BCAKOrO
KOHTPONS aKTUBHOCTMW.

6. Hagb v Bapra paspa6oTanu cnocob6 KOHTpons npo-
Lecca OCYLWKW rasa, yCTpaHAOLWMIA yKasaHHble HELOCTATKW.
Cnoco6 npegycmaTtpuBaeT MW3MepeHue  [U3NeKTPUUECKOii
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NMPOHWLAEMOCTN N AUINEKTPUYECKUX MOTEPL MOMEKYNSPHOTO
cuTa (a He KOHTPO/Sb M3MeHEeHMWI cofepXaHus BOAbl B OCYy-
WEHHOM rase). MOoNeKynsipHOe CUTO MOXHO CUYMTaTb AU-
3/1eKTPUKOM, MOTEPU KOTOPOro B 3aBUCUMOCTU OT COAepxa-
HUA BOAbl W3MEHSTCA B WWUPOKUX npepenax. [Melicteue
afcopbupoBaHHOlW M3 rasa BOAb
Ha  OW3NEeKTPUYECKY  MPOHU-
LaemMoCcTb MOMIEKYNAPHOr0 cuTa
n3yyanocb C MNOMOUWbI EMKO-

no MbI5

Puc. 99. EMKOCTHasi m3MepuTenbHast fuelika C MONEKyNsp-
HbIM CUTOM.

LMOHHAsA NpoKnagka.

Puc 100 KpwuBble HacbIWeHNA [AU3NEKTPUYECKOA MpoHuLLae-
MOCTW [N npolecca ocyliMBaHWs asota (npubop Mondu-
T KX40).

CTHOW W3MEPUTENbHON sYelikn, M306pakeHHON Ha puc. 99.
Uepes MonekynspHoe cuto Mmaccoid 20—30 r, Haxo-
Aslleecs B fAYeilke, mponyckancs BMaXHbId ras. B pesynp”
TaTe agcopbumu Bnarum AU3NeKTpUYeckas MPOHULAEMOCTb U

OAN3INEKTPUYECKne noTtepn MONMEKY/NAPHOro cuta yBeindmBa-

nmcbe  W3-3a M3MeHeHUA [AU3NTeKTPUYECKOM MNPOHULAEMOCTHU
MOJIEKY/IAPHOIO0 CUTa BO3pacTasia €EMKOCTb AYEUKWN, nU3Me-

pfwasaca guanektpometpom. Ha puc. 100 npuBefeHbl rpa-
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(MK M3MeHeHuUa emKocTu  (Kpusasd /) W COMPOTUBMEHUA
notepb fA4eiikn (KpuBasa 2) C MONEKYASAPHbIM cutom Mon-
Gunant  KX40 (ByganewTCKWid  XWUMUYECKMi A  KOMOWHAT)
B ()YHKLMW KONMYecTBa OCYLIeHHOro a3ota. C pocTOM KOJ/u-
yecTBa OCYLIEHHOro a3oTa eMKOCTb CTPeMUTCA K YCTaHOB'MB-
WeMyCsa 3HaYeHWUto.

Hapagy ¢ ynomsHyToli A4eilKOW [ANS OCYWKM rasa
MCNonb3yeTcs U KONOHKA C M3MePUTENbHbIM KOHEHCATOPOM,
npuMmeHsemas B Auanocopbepe. MMOAKAIOYEHHbI K KONOHKe
LVN3NeKTPOMETP COeAMHAETCA TakKXe CO BXOAOM perynupyto-
Wero yCTPOWCTBa,  3aKpblBalOWeEro  37eKTPOMarHUTHbIN
MHEeBMOKANanaH npyu MUCTOLWEHUN MONEKYNspHOro cuta. Cur-
Han Ha 3akpblBaHWe KnanaHa !dgopmupyetcs B MOMEHT,
Korga fuanekTpuuyeckas NPOHULAEMOCTb [OCTUraeT 3apaHee
YCTaHOBNEHHOI0 3HauYeHus.

TMABA CEAObMAA
KOHTPO/1b PEAKLI,I/I|7| OPFAHWYECKOWN XUMUU
[N. 190, 192, 331]

B pesynbTaTe XMMWYECKOro B3auMOLeNcTBUA  0ObIYHO
N3MEHSAeTCA AM3aNeKTpuyeckas MNPOHULAEMOCTb  peakLMOH-
HON cmecu. Mo 3TON MPUYMHE 3HAUYUTENbHOE 4YWUCNO0 peakuunii
OpraHM4YecKom XWMWU MOXET KOHTPO/SIMPOBATHLCA MeTodaMu
AvanekTpomeTpun. bonee TOro, NpPoOBOAS WU3MEpPeHUs [U-
3NeKTPUYEeCKOl MPOHULAEMOCTU, OKa3biBaeTCSH BO3MOXHbIM
nccnefoBatb KMHETUKY peakuuid.

B 06nacTn KOHTPONA XMMWUYECKMUX peakuuii nepeble 3a-
CNy)XMBawoLWmne BHUMaHWUA pe3ynbTaTbl  ObIAW  MONYYEHb
B 1941 r. Tamamywun wn Akuama [/, 317] wuccnegosanu
uuc-TpaHc-npeo6pasoBaHMa AUXN0PITUNAEHA NOfS AelCTBUEM
napamarHuTHblX Bewects. [anored [J1. 109] AwnanekTpo-
MeTpUYeCKMM MeTOLOM M3y4yan CKOPOCTb peakuuum pgekap-
6okcunmposaHua. ny6pext u Humann [J1. 96], nogsepras
opra'Huyeckue BellecTBa [AeWCTBUIO  PEHTITEHOBCKUX Nyu4ei,
KOHTpO/npoBanu npoucxoamewine B TUX  WU3MEHEHUS
OV3ANEKTPOMETPUYECKUM MeToLOoM. [pu 06aydyeHUnM p-xnop-
6eH30na AuanekTpuyeckas MpoHMLAemMOCTb BO3pacTana, 4To
npunucolBaeTcs o6pasoBa-HUKO 0- M T-xnopbeHsona. Xen-
nsere u JlaHr6einH [J/1. 113] AW3NEKTPOMETPUYECKUM METO-
AOM nccnefoBany TepMUYeCKoe -pasnoXXeHwe MNONUITUNEHTe-
pedpTanarta B guanaszoHe 20—320 °C. Mpu NpofO/KUTENIBHOM
HarpeBe f0 TemnepaTypbl, 6AM3KOW K TOYKe MAaBAEHUS,
AVa3neKTpuyeckne noTepu yBenmumBanucb. IT0 06BLACHANOCH

133



NPUCYTCTBUEM XMMUYECKUX COEAUHEHWI, 0BpasyloLmnxca npu
TEPMWYECKOM pas3fioXXeHUM yKasa.lWro sewiectsa. [uanekT-
pomMeTpuyecKMM MeTofoM aBTopbl [J1. 113] KOHTponupoBanu
M3MEHEHMNe CKOPOCTU KpucTannusauyun. LlennmHckasa [J1.39]
ncnonb3oBana AUINEKTPOMETPUYECKUI MeTOA ANA KOHTPONs
npouecca OKCUCUHTE3a, Oonpefensds B yrnesofopojax copep-
>XaHuWe CNMPTOB C 4YMcaom aToMoB yrnepoga 6onee C?—Ca,

Moyt Tpu pecATUNeTUs TOMY Haszaj nNpPUMeHeHue Au-
3NeKTPOMETPUYECKOr0O MeToAa KOHTPONA peakuuii no3Bonu-
N0 NONY4YUTb OYEeHb MHOrO MOMe3HbIX CBeAeHWi. Haubonee
LeHHbIM B 3TOM MeTOfe KOMHTpOns peakuuil fABAAeTCs ero
HENpepbIBHOCTb.

29. HenpepbIBHbI KOHTPO/b peakuuii (YCnoBusi, TUnbl,
XapaKTepucTmnka)

[N1. 190]

Lna ocywecTBNeHUS HeMNpepbIBHOTO  AM3NEKTPUYECKOrO
KOHTpPONsS Heo6xoAMMO, 4YTOObl B CamMOil peaKLMOHHON Kame-
pe UM B MPUMbIKAalOWeM K 'Heli COOpHMKE MpU NpoTeKaHuu
XWMWYECKOW peakuynm 6binn obecneyeHbl TpebyeMble YCNOBUSA
M3MepeHU: NMOCTOAHCTBO TeMmepaTypbl, Hajnexaliee 3anon-
HeHWe AUINEeKTPUKOM obbema Mexpay obknagkamu KAHAeH-
catopa, AOCTaTOYHbIE W3MEHEHWs AM3NEKTPUUYECKON MpPOHU-
LAaeMOCTM peakKUWOHHOI cMecn. HenpepbiBHbIA KOHTPOJb
peakuuii HEBO3MOXEH 6e3 HafeXHbIX W3MepUTeNbHbIX fue-
eK. WV3mepuTenbHas  A4veilka MPOAOMKUTENbHOE BPEMS
conpukKacaetTcs C XMMWYECKMMWU NPOAYKTaAMW W MOXeT Kop-
pogvpoBaTb. Mo 3TOW NpuuMHe LeNecoo6pasHO MNPUMEHATb
6eCKOHTaKTHble A4yeliku. BaXHelWwuM yCcnoBMEeM HeMpepbiB-
HOro KOHTPONS peakuuii ABNAETCA BO3MOXHOCTb KOpPPEKLMK
HyNs W3MepuUTenbHOro npumbopa, Tak Kak nNpu AAUTENbHbIX
npoueccax (4acbl H gaxe [HM) NOACTpO/Ka 'Hyns MnoyTu
BCcerga Heobxoauma. HenpepbiBHbIA KOHTPOAb peakuuin nos-
BONAET M3y4yaTb [eACTBME KaTann3aTOpPOB, YCKOpUTenei,
aHTUOKCWUAHTOB, BbIACHATb BAUAHWE BHEHTUX (PU3NUYECKUX
BO34elCTBUIA  (TemnepaTypbl, CBeTa, yNbTpasByka W Ap.).
[dnanekTpomMeTpuyecknin KOHTPONb 4YacTUYHO pacnpocTpaHsa-
eTCA Ha peakumm ras3 — XUAKOCTb U XWUAKOCTb — XWJ-
KocTb. Ocob6ble TeXHUYecKne TPYLHOCTU Bbi3biBAET KOHTPOSb
peakuuii nonumepmsaumm. IOTW peakuuMyM COMPOBOXAAKTCA
3a4acTyl0 W3MeHeHWEeM KOHCUCTEeHUWW, BCNeACTBUE  Yero
B3ATWe MPOo6 HEBO3MOXHO. B 3Tux cnyyasx BOCCTaHOBNEHWe
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fuelikn 4acTo npefCcTaBNseT Hepaspewumyto 3agavy. Ans
peweHns npo6nemMbl Heo6XO4MMO NPUMEHSATb CheluanbHble
peakuMoHHbIE COCYAbl U U3MepUTesbHble SUERKU.

a) Peakuum Mexpgy rasoM U >KUAKOCTbIO

Ciofa OTHOCATCA B MepBYH oyepedb peakuuu XI0pupo-
BaHUA, CYNb(OXI0pPMPOBaHMA U OKUCNeHUA. MeTogom Aun-
anekTpomeTpun Muxaeno [J1. 168] KOHTponmpoBan camo-
OKMCNeHne nakoBoro wmacna, lFodgpmaHH wn  Tiomnep —
peakuut xnopupoBaHua. bapTenb u LWTeiHmanH [/1. 17],
MeTpu n BugopH [J1. 1i66], Bonbh, MiowcTtep n CapdepT
[N. 341] wccnegoBanu ob6pa3oBaHue T-U3oMepoB, MNOAB-
NAWMUXCca B npouecce xnopuposaHus 6eH3ona. BonbTy u
Purr [N1. 332] u3yyanu camookucneHue aTuncopbaTta. 3me
[/1. 207] wccnepoBan peakuuito CamMOOKWUCNeHUA anugatu-
YeCcKUX anbAernfjoB, KOHTPOAWPYS ee B (PYHKLWU BpPEMEHU
[0 MOMeHTa MoflyyeHMs KucnoTtbl. B pesynbTate uccneposa-
HWii YCTaHOBMIEHO, YTO YKCYCHbI/ anbferng, noABepraembli
JeicTBUIO cBeTa, B TeyeHMe 82 CyTOK OKucaseTcs non-
HOCTbIO, NnpeBpaw,ascb B KuUcNoTy. 3me [J1. 221] wn3syuan
KaTaMTUYecKoe OKWCNEHWE LUKNOTeKcaHona W peakuum
CaMOOKMUC/IEHNA TEepneHTUHHOIo0 W CMa-
304HbIX Macen |[J1. 22, 230].

AVaneKTpoMeTprUYeCcKnii KOHTPONb pe-
aKunii raz3 — XXMAKoCTb B NlabopaTopHbIX
YCNOBUAX YyMnpouiaeTca, ecinm MCnonb3o-

BaTb CMeLManbHblii pea'KLMOHHbLIA cocya,
n3obpaxeHHblii Ha puc. 101. ITOT cocyq
UMeeT CTEeKNAHHbIA (UAbLTP, Yepe3 KOTO-
pbliAi CHM3Y NpW OTKPLITOM KpaHe NoCTy-
naet ras. BBepxy umeeTcs Hacafka,
CHabxeHHas o06paTHbIM XONOAUALHUKOM
N N3MepUTeNbHbIM 30HAOM. B peakuuoH-
HYI0O Kamepy napanfienbHO CTeKNfAHHO-
nnaTMHOBOMY 30HAY BXoauT 3akpbiTas (1)

Puc. 101. PeaKuWOHHbIA coCyd A1s CUCTEM ras—
XMAKOCTb C 30HAOM ANA U3MEPEeHUS AU3NEKTPU-
YecKOol MPOHMULLAEMOCTH.
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TOHKOCTEHHas cTekKNnsaHHaa Tpybka, B KOTOPYH BMOHTUPOBaH
jaTunmK TemnepaTypbl. Ha npakTuKe peakuWOHHbIA cocyf
npoBepeH ToNbKOo hpu paboTe B yCNOBUAX TepMOCTaTUPO-
BaHWA.

XnopupoBaHue, cynboxnopupoBaHune [J1. 17, 192, 233].
Mpu peakumsax ras — XUAKOCTb B Havyane npouecca Xa0pu-
poBaHUs M cynbhoxnopupo-

BaHMA AvanekTpuyeckas
NPOHNLLAEMOCTb YBENNYKBA-
eTcs, MOCKO/MbKY BO3pacTa-
eT nonapusauus BeLecTs,
Yy4YacTBYHOLWMNX B peakuuu.
Mpn BBeAEHUU HECKONbKUX
ranoreHoB HabntofaeTcs
cnepytouias 3aKOHOMep-
HOCTb: YEM CUMMeTpUYHee
obpasyemas MofeKkyna, Tem

Puc. 102. [AuanekTpomeTpuue-  Puc. 103. YcTaHoBKa Ansi  AuWanek-
CKVH KOHTPO/lb  X/10pMPOBaHuWs  TPOMETPUYECKOrO  KOHTPOAsi  Cyfib-

6eH3ona. thoxnopmpoBaHua rasomnns.
| —6e3 kaTanusatopa: 2—C KaTanu- 1—30HA M3 KUCNOTOYMOPHOW cTanu u
3aTOPOM B BUAE >KENE3HOro Mo- TeoHa; 2 —unbTp; 3—BOPOHKA ANSA
poLuKa. 0TBOAA OXnaxpjawlleii Bogpl.

MeHblUe ee [AUINEeKTPUYecKas npoHuuaemoctb. KOHTponb
XN0pUPOBaHMA Kepocu'Ha He Bbl3biBaeT TPyAHOCTel, TakK Kak
AM3neKTpuyeckas NpPoHULAEMOCTb KepocuHa 1,92, a xnopwu-.
poBaHHOro npopykTa 2,65. Ha puc. 102 npuBefeHbl BPEMEH-
Hble 3aBUCUMMOCTU EMKOCTU fYeliKW, NONYUYEHHble NpU X10pu-
poBaHun  6eH30Nla B npucyTcteum  Pe B KayecTse
KaTanusatopa. [pajumk nO3BONAET BbISCHUTb  BAMAHUE
KaTanusaTopa Ha npouecc X/a0pupoBaHua. 3HavyeHUs K-
3N1eKTPUYECKOA MNPOHWULAEMOCTU MNPOAYKTOB, MNOMYYEHHbIX
npu xsopupoBaHun 6eH30Na;
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BewecTBo a

e (58°c) 2,22 4,38 7,00 c1
2,62

CxeMa yCTaHOBKMW CYnb(oX/0puMpoBaHMA rasoiins noka-
3aHa Ha puc. 103. T[lpouecc Befetrca npu TemnepaTtype

30°C B nNpucyTCTBUM CBETOBOr0 KaTanu3aTopa. YpaBHeHue
peakuun uMeeT BUA:

K+ 802+ Cl= K—30aCL-HC!.

YcTaHOBKa Hyns B Hayane peakuum ocyliecTBnseTcs
C NMOMOLLbIO ra3oiinga. 3aBUCUMOCTb MeXAy KO3hUUMEHTOM
OMbIIEHUA W AW3NEKTPUYECKOW MNPOHULAaeMOCTbO Ccynbdo-
X/10PUPOBaHHOTO rasoins npejcrtaBneHa Ha puc. 104.

Puc. 104. 3aBuCMMOCTb

MeXay  KoahuumeHToMm

OMbI/IEHVA N OU3NEKTPUYe-

CKO/  MPOHMLAEMOCTbIO

CyNb(OXI0PMpPOBAHHOIO

rasouns.

50 /00 150 200 250 300 350
KoathpununeHT oMbl neHUn -

OkwncneHune. lMpouecc OKUCNEHUA BO3AYXOM WU KUCIOPO-
LOM MOXeT KOHTPONMPOBATbCA AUINEKTPUYECKUM METOAO0M
HenpepbiBHO. B npouecce okuMcneHus fuanekTpuyeckas npo-
HMLAe.MOCTb MOXET KaK YyBenMumBaTbCs, TaK WM YMeHbUTarb-
CA. YMeHbLUEHNEe AWN3NEeKTPUYECKON MNPOHMLAEMOCTN Habnto-
faeTca npyu OKWCNEHWW KapbOHWNbHOW Tpynnbl A0 Kap6ok-
CUMbHOW, a yBennyeHne — npu  06pasoBaHUM B MOJeKyne
B pe3ynbTaTe OKWC/IEHWS HOBOW MONSPHOW rpynnsbl.

Ha puc. 105 npuBegeHa CTpPYyKTypHas Cxema aBTOMaTu-
Yyeckoil nabopaToOpHOW OKWCAUTENbHOW YCTAHOBKM C AU-
3N1EeKTPOMETPUYECKMM YMNpaBfieHWeM. YCTaHOBKa WCNO/b30-
BaHa ANA OKWCNeHMs nponuoHanbAernja [0 NpPoONaHoOBOM
kucnotel [J1. 192]. B peakuWOHHbIE COCYA, copepxalynii
nponuoHanbgerng, u3 6annoHa noctynaeT kucnopof. OH
NPOXOAUT 4Yepe3 MHEeBMaTUYECKUIA KnanaH, 6ydepHyk em-

137



17
ra

'20B

Puc. 105. ABTomatu4yeckass sabopatopHas
OKWC/IUTENIbHAA YCTaHOBKa C [AW3MEeKTPO-
METPUYECKUM yMpaB/ieHNeM.

| — peakunoHHbIN  cocyd; 2 — WU3MEPUTESbHbINA
30HA; 3—ynbTpaTepmocTaT; 4—YyHuUBepCanbHbIii
OU3NEKTPOMETP; 5 —MHEeBMATUYECKUi  Knana;
6 — BbINpAMUTENb; 7 —perynaTtop; 8 —ctabunu-
3aTtop; 9— npegoxpaHuWTenbHbIA cocyd; 10 — co-
CYA C CepHOii KucnoToii; //—Tpybka Ans BBoAa
rasa; /2 —KuCNopoaHblil 6GannoH.

KOCTb U cocyp, 3anofiHEHHbI cepHOW KucnoToil. B npouecce
OKMWC/IEHVUS MPOMMUOHaNbAerug c LU3NEeKTPUYECKON  MNPOHM-
uaemoctbto e=18,5 nocTeneHHO OKMUCAAeTCA [LO MPOMWUOHO-
BOW KWCNOTbI C AU3aneKTpuue-
CKOW  MPOHULAEMOCTbIO e=
= 3,15. HenpepbiBHbIA KOH-
TPO/iIb peakunuyu OCYLLeCcTBNA-
erca N3MepuUTENbHbIM 30H
OOM U3 KUCNOTOYNOPHON cTa-
am - un o TednoHa. PasbanaHc
C BbIXOAAa YHMBEPCANbHOTO
AV3neKTpoMeTpa nojaetca Ha
perynatop, KoToOpblA ynpas-
NnAaeT  MNHeBMaTWYeCKUM  Kna-
naHoOM 4epe3 BbINPAMUTENb.
Ll kana perynatopa oTKanu-
%-----6poBaHa B MpOLUEHTax Mnpo-
NWOHOBOM KuUcnoTbl. KnanaH
Puc. 106. [AuanekTpomeTpuye- 3aKpblBaeTca nNpuv 3agaHHOM

CKWUIA KOHTPO/b OKWCMEHUS JIbHSA- npoueHTe MNPONWOHOBOWK  Ku-
HOro Macna B NPUCYTCTBUU KO- CNOoTbl KOTOPOMY COOTBETCTBY-
6anbTHapTEMTN N NHTUOKCU- M3BECTHOE 3Ha4yeHue An-
/ 1% kobanbTHathTeHaTa; 2 - 3/16KTpNUeCKOM MpOHWLaeMO-

1% Ko6anbTHadTeHaTa+0,25%  N1- 3akpblBaHWe KN3MaHa
aBTOMaTU4yeCcKu npekpatjaet

macno; "~ npouccc okucnenns [/1. 190].
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Mpn AN3aNeKTPOMETPUYECKUX WUCCAef0BaHUAX [EeNCTBUA aH-
TUOKCUAaHTa MWCMo/b3yeTcsa J/IbHAHOE  Macno; OKWC/eHWe,
npoucxogsauee nojg AeiCTBMEM BO3AYLIHOW MPOAYBKW 4Yepes
ropsvee /bHAHOe MAacso, BbI3blBaeT BMOJ/IHE OWYTUMbIe W3-
MeHeHNSA AWN3NEeKTPUYEeCKOW npoHuuaemoctn. Ha puc. 106
n306paxeHO CEMENCTBO BPEMEHHbIX 3aBUCUMOCTEN AUINEKT-
pUYECKO NPOHMLLAEMOCTU MPU OKUCNEHUW NbHAHOrO Macna
B MPUCYTCTBMU pPasINYHbIX UHrpegmeHToB. Mo ocm abecumce
OT/IOXXEHO BpemMs NpoAyBKU. W3 rpaduka BUAHO, 4TO B Npu-
cyTcTBuM 1% KobanbTHaTeHaTa OKMWC/IeHWE MNPOUCXOAUT
Hanbosnee WHTEHCMBHO W MOCAe ABYXYacOBO BO3AYLLHOW
NpogyBKW  AM3aneKTpuyeckada  MPOHMLAEMOCTb  AOCTuUraeT
04YeHb 60NbLIOFO 3HA4YeHMA. YCKopstollee AelncTBmne KobanbT-
Ha)TeHaTa 4YacTUYHO KOMMeHcupyeTca pgobaBkoin 0,25%
aHTuokcugaHta Millex O, a B npucytcteuum 0,5% 3TOro aHTU-
oKcupaHTa obecneymBaeTCcAa MOSHAA KOMMEHCAUWA: B KOHLE
ABYX4acoBON BO3AYLIHOW MPOAYBKWU u3MepsieMas AU3NEeKTpPU-
yeckas MPOHULAEMOCTb YMEHbLUAETCHA A0 3HAYeHWs, MEeHb-
Wero HavanbHOro. [anbHeiwee yBe/n4YeHUe KomMyecTBa
aHTMOKCUJaHTa CYL,eCTBEHHO He M3MeHSAeT XapakTep 3a-
BMCUMOCTU. MeToh MOXHO WCNOMb30BaTb W ANA onpejene-
HMA cofepXaHus aHTUOKCMAAHTa MO0 3HAYEHUIO LUINEKTPU-
YEeCKOW NpPOHMLAEMOCTH, 3a)MKCMpOBaHHOMY B KOHLE
ABYX4YacoBOM BO3A4YLIHOW MNpogyBKM (C nomowbi Kanumbpo-
BOYHON KpPWBOIA).

Ond nogo6HbIX mMccnefoBaHUin  NPUFOAHO W TEPMEHTUH-
Hoe Macno [J1. 231]. MNpun KOHTpOne peakuuin ras — Xup-
KOCTb CNneAyeT [06MBaTLCSA MOCTOAHCTBA CKOPOCTU TeyeHus
rasa, NOCKOJ/IbKY CW/ibHble KONiebaHUA CKOPOCTU  ABNAKOTCA
WCTOYHUKOM TMOTPELIHOCTM  npwu LVN3NEeKTPOMETPUYECKUNX
N3MepeHUnsx.

6) Peakumn >XNAKOCTb—XUAKOCTb, XXNAKOCTb—TBEPA0E BELLECTBO

OV3neKTpoOMeTpUYeCKNii KOHTPONb peakunin XnaKoCcTb—
XWAKOCTb BMEPBble MCMNOMb30BascAd 3Me, MCCAe[0BaBLIUM
peakuun atepuukayum [J1. 198] n onpefenmBlwINM KOHCTaH-
Tbl CKOpPOCTM 3TUX peakuuit. Bcneg 3a 3TuM  AKCTMaHH
[N. 10] ocyuwecTBUA KOHTPO/Sb 3TepuduKaunum 3TUNOBOTO
cnupTta C NOMOWbI0O aHrmMgpuia YKCYCHOW KWUCNOTbl B TeT-
paxfiopuje, npefcTaBngowem MHANGAHEPEHTHbIA pacTBOpU-
Tenb. XHnne u May6epr [/1. 114] ncnonb3oBanu AU3NEKTPO-
MeTpUYECKWii MeTof ANA uccnefoBaHUA TULEPUHOTO anko-
ronusa nbHAHOro wMmacna. ®nomMm wn  3SnbBHHT [J1. 82]
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Puc. 107. PeakuuOHHbI cOCyf C W3MepUTENbHbIM
30HAOM [N1A Peakunn XULKoCTb — XUAKOCTb.

| —wnud AN NpUCOeAUHEHMS TepmMoMeTpa; 2 — wWaudg
AN fo3atopa peareHTa; 3 —Hacagka, 4 —wdg o6part-
HOr0  XONOAUNbHUKA; 5 —CTEKNAHHO-NNATUHOBLIA Un3Me-

puUTenbHbIA  KOHAEHCATOP €  TeKCTWbHO-6GakenuToBOi
ornopou; 5— MmeLlanka.

NPUMEHUNN BbICOKOYACTOTHbLIA reHepaTop
ONA  U3MepeHus CKOpOCTU peakuum 3Te-
pudukayun. bBbicTpogeACcTBYOWME peru-
cTpupytlowme  ycTpoicTsa  MO3BONAKT
KOHTPONMpOBaTb XOA4 peakuwuin, Bpems
NpPOTEKaHWS KOTOPbLIX COCTaBASeT BCEro
HECKO/IbKO CEKYHS.
HenpepbiBHbIN AnanekTpomeTpuye-
CKUA  KOHTPO/Mb  XMMWYECKUX peakLuuii
B nabopaTopHbIX ycnosuax obneryaercs
NpUMeHeHWeM cneunanbHbiX peakuUoH-
HbIX cocygoB. Ha puc. 107 nsobpaxeHa
yCTaHOBKa CO wWanudamu LS NpUCcoeam-
HeHWa TepMomeTpa, A03MPOBaHUS peareH-
Ta W Ana  obpaTHOro XO0J0AUNbHUKA.
Y-o06pa3Has Hacajka, COefiUHEHHas cTep-
MOCTaTUPYIOWMUM YCTPONCTBOM, MO3BOMIAET MNPUCOEAUHUTH
CTEK/IAHHO-NAaTUHOBbLIA KOHAEHCATOPHbIA 30HA.

Fmgponns. KnaccuyeckKMMM aHanUTUYECKMMU MeTohamu
rMAponu3 aHrmgpupa, Hanpumep aHrugpuga YKOYCHOM
KWCNOTbl, KOHTPONUPOBATb Ype3Bbl4alHO CNOXHO. [unanek-
TPOMETPUYECKUIA KCXHTPOMb Npouecca MOXHO OCYLEeCTB<UTb
CTEKNAHHO-A1aTUHOBbLIM W3MepUTeNbHbIM 30HAO0M, fo6aBnas
K aHrMapuay YKCYCHOW KMCNOTbl BOAY B CTEXMOMETPUYECKON
nponopuun. Kak BuagHo u3 puc. 108, gmanekTp.myeckas npo-
HULAEMOCTb aHrMApuaa YKCyCHOW KucnoTel (MuHus 1) gaxe
yepes 5 cyT ocTaeTca 6o0nblue AUINEKTPUYECKOW NPOHU-
LaeMOCTW YKCYCHON Kucnotbl (AuMHWMA 2). COrnacHo AaHHbIM
Kapna ®wuwepa [/1. 185] B aHrugpuge K 3TOMY MOMEHTY
cogepxutca 1,45% Bopabl.

KoHpeHcaumnsa. TMpu  HEKOTOPbIX XMMUYECKUX peakumnsax
HenocpeACTBEHHOE MW3MepeHue AM3NeKTPUUYECKON MpoHuLae-
MOCTW peakLUMOHHON CMecu HeoCyLecTBUMO WAM CBA3AHO C
CYLLEeCTBEHHbIMU TPYyAHOCTAMU. B 3ToM cnyvae nHdopmayus
0 MPOTEKaHUM XUMUYECKON peakuumu "“MOXeT 6biTb MonyyeHa
NyTeM .HEenpepbIBHOTO W3MepeHUs AW3NeKTPUYECKOlW NPOHU-
LaeMOCTW NpOAYyKTa, yLansdemMoro wu3 peakuMOHHOI CMecu.
B npouecce nony4vyeHmsa aHTuokcmpaHTa blllex O (puc. 109)

HO

MPoMCXOAMT KOMAeHcalWoHHaa peakuua deHeTuguna o
auetoHom. K (eHeTmauHy p[o6aBnsdOT MOL M aueToH u4epes
KanenbHYK BOPOHKY, noffepXxwusas nNpu 3ToOM TemnepaTypy
peakuuoHHOW cmecu B npegenax 180—200°C. Bopa u3
ynbTpaTepmocTarta 4epe3 X0NoAuMNbHUK Jlmbuxa nocTynaet
npu Temnepatype 80°C. M3 peakKuMOHHON CcMecu 4epes
3MEEeBUKOBbIA XONOAWUNBHUK YyAanseTcs BOfHAA aLeTOHO-
Bafd CMeCb. M3MeHeHWe cofepXaHusd BOAbl B CMecU Npouc-
XOAMUT 3a CYET M3MEeHEeHWA cofepXaHWud BOAbl B 'KOHAEHCa-
TOope, 4YTO (PMKCMPYETCA WM3MEepPUTENbHON sAuelikoi. Mo um3me-
HEHUAM [U3NEeKTPUYECKON MNPOHMLAaeMOCTW BOLHON aueToHO-
BOW CMecu CYASAT O X0f4e peakuuun. ocne 3aBeplleHns peak-
unu cofepxaHue BOAbl B aueTOHe, YyfansdemMoM U3 peakum-
OHHOW cmecu, CHUXKaeTcs A0 MUHUMyMa [J1. 192].
Oumepusauma. 3avacTylo npu HEMnpepbiBHOM KOHTPOJIE,
peakuuin yBennyeHue [AUINEKTPUYECKON  MNPOHULAEMOCTU
B pe3ynbaTe XUMMWUYECKUX MNpeBpaleHWUid 4acTUYHO WAWM Mof-
HOCTbIO KOMMEHCUPYETCA YMEHbLIEHUEM [U3NEeKTPUYECKON
NPOHWLLAEMOCTN B pe3ynbTaTe MOBbIWEHUA TemnepaTtypsl
cmecu. TMoOCKONbKY Noadep»XaHWe MOCTOAHHON TemnepaTypsbl
peakUMOHHON CMecu npefcTaBnseTca 3ajadvell Hepaspeww-
MOV, BO3MOXHOCTWU TMNPUMEHEHUs [LUINEKTPOMETPUM OKasbl-

Puc. 108. [dunaneKkTpomeTpuue-

CKWIA KOHTPO/b TMAPOSM3a aHru-

Apvida  YKCYCHOM KWCMOTbl npw
KOMHAaTHOI TemnepaType.

Puc. 109. YcrtaHoBKa [fns Henpe-

PbIBHOIO KOHTPO/ISA mpouecca Mosy-

YeHUs  aHTuokcupaHTa bllMex O
B NabopaTopHbIX YCM0BUSAX.

" u3MepuTenbHas  fveiika; 2 —Xxoo-
OUNbHUK  Jlnbuxa; 3 — KanenbHas BO-
poHKa; 4—nopgorpesaresb.



namTca B  3TUX  YC/AOBUAX  OrFpaHWYeHHbIMU. BnonHe
npuemnemblMm B 1MOAO06HBLIX cnydyasax oOKasblBaeTcsa Cnocob
KOHTPONSA, ABMAAKLWMUIACA MepexoiHbiM OT HEMPepbIBHOIO K
nepuognyeckomy. [penmyuiectBo 3T0ro cnocoba cCoOCTOUT
B TOM, 4YTO €ero TMpPUMeEHeHWe He CBA3aHO C MOCTOAHHBLIM
YMEeHbLIeHMEeM KO/NM4YecTBa peaKLMOHHON cmecu n3-3a 0T6O-
pa npo6. B xoje peakumum He3HauyuWTeNbHaa 4acTb peaKuwu-
OHHOIA cMecu nmnonajaeT B TepMOCTaTUPOBAHHYH ~U3Mepu-
TeNbHYK fAYeilKy, HaxofAWYylCA Haj COeAWHEHHOU C HeW

Puc no. ¥YcraHoBKa C au-
3N1eKTPOMETPUYECKUM  KOH-
Tponem npotecca nosny4e-
HUSA 4MaLeTOHOBOIO
cnupTa.

1 — konba; 2 — cTeknAHHas
Tpy6Ka €O WAMGHOM U CTekno-
BaTOM; 3 — Katanusatop
Ba(OH)2 4 — wapukoBblli
XONOAWNbHUK: 5 — un3Mepu-
TenbHas Aueiika; 6 — anek-
TponogorpesaTtenb; 7 — OT-
cocHaa Tpybka; 8 — Tepmo-
MeTp €O WAngpoM; P—yHu-
BepCanbHbIi  [U3NEeKTpPOMeTp.

peakUuMOHHOI Kamepoii. 10 OKOHYaHMWU [U3INEKTPOMeTpuye-
CKUX W3MEepEeHW, NMPou3CefeHHbIX MOCNe YCTAaHOBMEHUA TeM-
nepaTypbl, 3Ta 4acTb peaKUMOHHOW CcMecM BO3BpaljaeTcs
B peakuuMoHHYy Kamepy [J1. 192]. MopgobHas meTogMKa Mpu-
MeHMMa, B 4aCTHOCTW, ANA KOHTPONAS npouecca NofyveHUs
avauetoHosoro cnupta  (puc. 110). [Mop  pelicTBMEM
Ba(0W)2 aueToH gumepusyetcsd, B pes3ynbTaTe 4yero oopa-
3yeTcs AMaLeTOHOBbLIA CAMPT € 6ONbLIOA AWINCKTPUYECKOP
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MpoHuyaemocTblo (e= 24,1). Peakuua npoTekaeT Mo cne-
Jylolwemy ypaBHeHUIO;

(0]
n 1 Ba(OH).
>C0-1-1n !'CH ,-C -CHa--—--—--—- >
CHs3 T m'-T'
0
CHs
>C-CH,-C-CHs.
CH3 |
OH

Peakuus WAeT O4YeHb MeANeHHO W AJUTCS HECKO/bKO
CYTOK.

i HOM:
70
60
50
40
30 8/

o

D Ninuua 4 MuoknwndaTanaT

2070 ro-10 rouo2ollinuomyan

2 3 45 6 7 8V "Bpens, 4
Puc. 11l. KoHTponb npouecca
aTepumkKaumm 3TUNOBOrO CNup-
Ta NpWU Ppas/IMyHbIX TemnepaTy-

pax.

Puc. 112. KoHTponb npouec-

ca MNOMy4YeHUs AUOKTUNAPTa-

nata no [naneKTpPUYecKoi
MPOHNLLAEMOCTHN.

ATepudnkayna. Auanektpuyeckad NPoOHULAEMOCTb CNUP-
TOB, NO CpaBHEHWIO C 3MpamMu [O0BOMNLHO BbiCOKa. Ha puc.
111 npuBedeHbl rpatuky NONYYeHUA B XOAe AU3NEKTPOMeET-
PUYECKOTro KOHTPONA peakuwii atepudukayum npu pasnmy-
Hblx Temnepatypax [/1. 185]. Kak BugHO u3 rpaduka,
[7-Tonyoncynbakncnora yMeHblIaeT BPEMA MPOTeKaHusd

o0 C). aTepudukaymm go 20 mMuH (npu

Ecnn”oKTUNOBLIA CcOnpT 3aTepuuumpoBatb a'HIMAPUAOM
(hTanesol kucnoTel (B NpUCyTCTBUM KaTanmsatopa T102+
+ H2104 + blaOH), TemnepaTtypa nsmewIrca npubnnsnTens-
HO Ha 70°C. KOHTpoOAb 37Ol peakuuu OCYLLeCTBUM TOJNIbKO
OMWCAHHbIM Bbllle MeTOAOM, MCMOMAb3YEMbIM MPU MONYYEHUU

ns3



fvaueToHoBOro cnupta. B xoge peakuum aTepumnkayum
Aveiiky Lenecoo6pa3Ho TepmMocTaTupoBaTb Npu TemnepaType
55°C. Ha HynesoM TpuMMepe (UKCUPYKT 3HAYeHWE eMm-
KOCTW, KOTOpOe fAueilka, 3anofHeHHas [LUOKTUN(TanaTom,
nmena npu 55°C. Kak BugHo u3 puc. 112, nna AOCTUXKEHUSA
3TOW YyCTaBKM peakLMOHHON cmecn TpebyeTca npubnusu-
TenbHO 4,5 u.

B) Peakuuu, CONPOBOX/AKOLIMECS W3MEHEHMEM KOHCUCTEHLMM
(nonvmepusaLys, NPOCTPAHCTBEHHOE CTPYKTYpUpOBaHUe)

[/1. 30, 157, 195¢, 295]

Mpun  AU3NEKTPOMETPHYECKOM  .KOHTPONE  XUMUYECKUX
peakuuii, CONPOBOXAAOWMNXCA W3MEHEHUEM KOHCUCTEHL MK
(nonumepusayns, CTPYKTYpuUpoBaHMe), BO3HUKAT T pyd-
HOCTV ypaneHns 'KOHEYHOrO MpofyKTa 'peakuuu n3 .uamep'u-
TeNbHOro KOHfeHcaTopa.

Puc. 114, KOHTpoNb NpocTpaH-

Ha [Na KOHTpoNA npouecca CTPYK- CTBEHHOro CTPYKTYypUpOBaHnA
TypupoBaHus. aurnuungaupa B NpuUCyTCTBUKN

| —ropsavas o6knagka; 2—Te(noHosas AUSTUNEHTPUAMUHA NpU  pasny-

nsonayms; 3 —kpbilwka C pesbboil; 4 TemnepaTtype.
OXpaHHOe KOMblLO; 5-—BBOA ANA Npu-
coefjuHeHns TepmocTata, 6-—XonoaHas

B N3MEPUTENLHON AYeit-
ke, NMOKa3aHHOW Ha punc. 113,
obknagka MmeeT Tapenbya-
TYI0O OPMY W HanoNHAETCA >XUAKUM UCCAefyeMbiM Bele-
ctBoM. O6knagka norpyXxeHa B [AW3NEKTpUK. TonwuHa
cnoa BelwecTBa MexAy [ABymMa o6knagkamu cocTasnfet
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nas MeTannu4yeckaa nnauTa.

1,2 MM. Tl0N0XMTenbHOE KayeCcTBO AYEKM COCTOUT B TOM,
4yTO nocne OTBepAeHMA (HanpuMep CMOJbI) OHa MOXET pas-
6upatbcd, U TakuMm o6pasom, npurogHa pLNS BbINONHEHUA
CEepUiiHbIX uUccnegoBaHuin. HAuelika TepmocTatupyertcd. Ans
O[lHOTO MUccnepoBaHUA [0CTAaTOYHO OKoMo 1— 1,5 r BewecTsa.
BuHTOBas Te(hnoHOBaf KpblliKa, 3aKpbiBatolias fAueiiky,
obecneynBaeTr ee TepPMOWU3ONALUIO M OLHOBPEMEHHO HeceT
o6KnagKky.

Kpusble (puc. M4) nony-
YeHbl B XO0fe AU3INEKTPOMET-
pUYecKOro KOHTPOANA npouec-
ca OTBepfeHus  AUTNnuUA-
3(hMPHOro 3MoKCUCOoefUHEHUSA
B MPUCYTCTBUN AUITUNIEHTPU-
aMuHa Ha yactote 3 MI'y npwu
pasfinyHbIX TeMnepaTypax.
AnanekTpoMeTpuyeckuii  KOH-
TPONb npolecca CTPYKTypupo- Puc. 115. 3aBUCUMOCTb MexXay

AN3NeKTPUYECKON npoHunuae-
BaHWS MO3BONAET ONPEAGNNTb  vocriio 1w Bpemerem B ciydae

ONTUManbHbI TemnepaTypHbIi nonumepusaLum  ctupona  npu

30 75 100 125 W ™MwuH

peXxum 3T0ro npouyecca n 20°C.
1—nepexo[ B BSA3KOE COCTOSAHUE, 2 —
F}}])O”l%gcl-:'jmm WHTPEANEHTOB nepgxonp's TBEpLOe COCTOSHME.

B npouecce nonumep.nsaymm nonuctupona (puc. 1M5)
3HayeHUe AUINEKTPUYECKOR NpOoHULAeMOCTU cTabunmsnpy-

etcd Inpyn nepexope wuccnegyemoro BelecTsa B TBeppoe
COCTOSAHME.

30. Mepuoanyecknini KOHTPONb peakLmii

Ona paga XMMUYECKUX peaKLWili HenpepbiBHbIA AW3NEK-
TPOMETPUYECKUIA KOHTPONb 'HEBO3MOXEH U OCTaeTcs BOC-
nonb30BaTbCs Mepuojgumyeckum B3aTUeM npo6. Cpean npu-
YMH, MPENATCTBYHOLWMNX NMPOBEAEHUIO 'HEMPEPLIBHOTO KOHTPO-
ns, cnefyeT BbIAENUTb TeXHUYECKME TPYAHOCTU, a Takxe
HENpUrofHoCTb XMU'MWU'YECKMX 'MPOAYKTOB M3-3a MHOFOKOMMO-
HEHTHOCTU CU'CTEMbI, 3HAYUTENbHOW 3N1EKTPONPOBOAHOCTH,
Manoro 3Ha4YeHWs Pa3HOCTM [AM3NEKTPUUYECKUX MpOHULae-
MOCTe MCXOLHOr0 BeLLeCTBA W .KOHEYHOro npogykrta. WHor-
Aa Mepuoanyecknii KOHTPONb MPUMEHSIOT B KavyecTBe Bpe-
MEHHOW Mepbl, XOTA YCNOBMA [OMNYCKAaKT MNpoBefeHUe
HEeNnpepbIBHOr0 KOHTpons. [lepuognyecKnii KOHTPONb peak-
UM, BbIMONHAEMbIA MeTOAOM B3ATUIA Npob, MMeeT ABe pas-
HOBMAHOCTK. XapaKTepHas 4YepTa MepBO—O XOfe peakunu
10—425 145



CYyAAT HEenocpefCTBEHHO :M0 pe3ynbTaTaM [LU3NEKTPUUYECKUX
n3MepeHnin 'HeobpaboTaHHON npobbl. Bo BTOpom cny4yae Ao
Hayana AU3NeKTPUYECKMX U3MepeHuWii npoby, B3ATYH U3 pe-
aKLUMOHHOI cmecu, MoaBeprawT 06paboTKe.

a) KoHTponb peakuuii 6e3 npeaBapuTeNbHON 06paboTKM Npo6bl

Mpn BhpoTeka»un HEKOTOPbIX XUMUYECKUX peakumin uns-
MEHEeHWe [U3NEeKTPUYECKOW NPOHULAEMOCTU HE3HA'YUTeNbHO
(Hanpumep, B peakuun rugporeHusaunm 6eHsona [oO LUKNO-
rekcaHa). B nofobHbIX cny4yasx K AU3NeKTPOMeTpYy HeobXxo-
OWMO NOAKNIYATb BbICOKOUYBCTBUTENbHbIA ranbBaHOMETP
(4yBCTBUTENBHOCTHIO He MeHee '10“®A). V3MmeHeHUs cocTa-
Ba LenecoobpasHeil KOHTponupoBaTb N0 3aBucumocTu KuH
LeHTpauus 6eH30N uUKIOreKcaHa— feneHna LWKanbl WUHAW-
Katopa fuanekTpometpa. MeToA nNpoBepeH Ha MpakTUKe
TO/IbKO B YC/MIOBUAX MNEPUOAMYECKOTro Koetponsa [J1. 192

XnopltpoBaHne Tonyona Ao 6eH3unxnopuga npu Mcnonb-
30BaHWM CBeTa B KayecTBe Kartajimsatopa NpoTekaeT B CO-
OTBETCTBUU C ypaBHeEHUEM

enun CHrCl!

+ CL + nc1

Ecnnm xnopupoBaHue BeAeTCA MPaBUbHO, TO KOMMUYECTBO
XnopTonyona n XNopbeH3UNXNOPUAOB He npeBbiwaetr 1% wu
npouecc X/JIOPUpPOBaHUA MOXeET KOHTpPOo/NMpoBaTbCA AUINEK-
TPOMETPUYECKUM METOLOM (AM3aneKTpuyeckas nNpoHUUae-

- A e
Rt P
0-0., # v

"0

\154 \

_Jr

(g O e Mg

- 0 0 A Fo-"cl oV

Cogep>kaHue xnopa

Puc. 116. CpaBHeHMe W3MeHeHWI 06LLero MpoLEHTHOrO COAepXaHus
xnopa /52° n gnaneKTpuyeckoi npoHuuaemoctn (MKA) npu nosnyde-
HUK 6eH3MNXxnopuga.
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MoCTb Tonyona 2,37, 6eHsmnxnopuga 6,80). ConoctaBsieHne
M3MEHEHUA [AU3NEKTPUYECKOW MNpOoHMLaeMoCTU ANa ABYX
MPOM3BOACTBEHHbIX MOTOKOB C OOWMM MPOLUEHTHLIM CcOfep-
XaHuem Xopa, a Ta'kKe C BeUYMHAMMU n npuse-
[LeHo Ha puc. 116.

PeaKuunio MOXHO KOHTpPONMpOBaTb C Nomolbi nabopa-
TOPHbIX W MNPOMBbILWIEHHbIX AW3/IEKTPOMETPOB MO KPUBOIA
OVN3NEeKTPUYECKOW NMPOHMLAEMOCTM CMecu TOonyon—6eH3un-
xnopug (puc. 117). OAn-
3NeKTPOMeTpPUYECKUl Me-

TOL KOHTPONA MPUMEHUM

n B npucytcteun HCI1. ,
B cnyvyae npumeHeHus i
nabopatopHoro npubopa
yCTaHOBKa Hynd npous- 3«
BOAUTCA N0 Tonyony.

N Npy¥ NONb30BaHWKW MNpo-
MbILUNEHHbIM ananek-
TpomeTpom — MO TONYyO-
NoBOI CMecK, copepxa-

wen 20% O6EH3UNXNOPU- Puc. 117. [OnsneKTpuyeckas NpOHWLLae-

10 20 3a ~0 50 60 70 BO 30 100
6eHsunxnopng, %

fa. Ona |/|3|v|epeH|/|[/’| ue- MOCTb CMecu TOnyon—b6eH3nnxnopug.

——————————————— o6paboTaHHas napamu HC1;
necoo6pa3Ho I_IpI/IMEHFITb — HeobpaboTaHHas napamun HCY
OECKOHTAKTHYI EMKOCT-  -w-eeem ceeeeeee “ccnef0BaHHas Ha MpPOMbILLNEH-

Hylo  sueliky, Tak Kak HOM [AM3NeKTPOMETpE.

fAyeilka M3 KWCNOTOYMOPHOW CTanu yXXe nocne fABYXHeAeNb-
HOW akcnnayaTauuMum BbIXOAMT W3 CTPOA.

Xnopupys aueTu/eH, MOXHO MONYYUTb TMNPOU3BOLHbIE
3TaHa W 3TW/EHa, a 3aTeM W3 MOJIYYEHHbIX XNOPUPOBaHHbBIX
coefuHeHW (mooyepeaHO MPUMEHAS LernaporanoreHnpoBa-
HWe W ranoreHuWsaumto WAM [eranoreHnposaHne u fJerng-
poreHusauuo) u apyrue npoaykTel. Ha gmarpamme, npuse-
JeHHOW Ha puc. 118, paHbl 3Ha4YeHUs  QUINEKTPUYECKON
NponuMLAaemMocT MNPOLYKTOB, TMOJIYYEHHbIX W3 aueTuneHa
yKaszaHHbIM cnoco6om. B pgaHHOM c/ay4yae npuMeHeHue ne-
PUOLMYECKOTO -MeTofa KOHTPONA  peakuwid OMpaBAaHO
BBUAY He3HauYnTenbHOM pasHocTu OV3INEKTPUYECKUX
npoHuuaemoctein. [Mpu pgerngporanoreHMpoBaHUM TeTpa-
:XfiopataHa o6pasyeTcqd TpuxaopaTuneH. KOHTpPONb 3TOrO
npouecca MOXET OCYLWEeCTBAATbLCA MO KPUBOW [AU3NEKTPU-
YeCcKOW NPOHMLAEMOCTM CMecu TPUXMOP3ITUNEH—TeTpaxnop-
aTaH. O6pa3oBaHWe MeHTaxjaopaTaHa MNpM X10PUPOBaHUYU
TPUXNOP3TUNEHA YAAeTCA KOHTPO/NIMPOBATb B W3MEPUTENb-
HOI fA4Yelike C OCHOBHON eMKOCTbt0 50 n® no KpuBOW Au-
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9M1EKTPUYECKOW U.pOHMLLAEMOCTM CMecU -MeHTaxnopaTaH—

TPUXNOP3ITUNEH. Katanntnueckas perngporeHmnsaymna TeTpa-
XnopaTaHa [0 TeTpaxnopaTuneHa  (‘Npou3BoAcTBO  nep-
XNOP3TUNEHa) KOHTPOAWPYETCA N0 KPUBOW An3nekTpuue-
e =783 =313 e =360
Ca(OH)r/cC1n a/'ccAh

©

5bCLy
ca(oH)2

( cHeb )

2,25 TpaHc
3,22 ywnc
Puc. 118. PeaKkuus mnony4vyeHUs Mpou3BOLHbIX MoMuranoreHa
M3 auetuneHa N UX AN3NEKTPUYECKass MNPOHULLAEMOCTb.

1 — TeTpax/nopaTaH; 2 —TPUXNOPATUNEH: 3—MeHTaxnopaTaH; 4— *
LAMXNOP3TUNEH; 5— rekcaxnopaTaH; 6—TeTpaxnopaTuneH.

CKOM NPOHWLAEMOCTU CMeCW TeTpaxnopaTaH — TeTpaxniop-
atuneH [J1. 190]. 3(HauuTenbHaa |pasHuua MeXAy 3Ha4YeHuUsd-
MU AW3NEKTPUYECKON MPOHULAEMOCTM LUC-AUXIOPITUNEHA
W Tpa'HC-AMXNO0'paTUNeHa NO3BONAET UCCNefoBaTb [AU3NEKT-
pOMETPUYECKUM METOLOM COOTHOLWEHWEe 3TUX W3OMepoB.
YHcycHasi HUCnoTa, % B BeHrpuu AnsnekTpome-

0,2 0,40,60,81,01,21,41,6 1,820 ~TPWU4ECKNN METOJ nepnoanye-
CKOFO  KOHTpONS peakuuii

BnepBble 6blN UCMONB30BAH NpY

NPOMbILLINIEHHOM NPOU3BOACTBE

aHrnapuja YKCYCHOM Kucno-

Tbl. X0f peakuuun aumnuposa-

HWUS B 3TOW MNPOMbIWNEHHOW

yCTaHOBKe KOHTponuposancs

LVINEKTPOMETPUYECKN NYTEM

Puc. 119. AnsneKTpuyeckaa npo-
HULaeMOCTb  CMecHu yKcycHas
KNCNoTa — aHrnApuA  YKCYCHol

10 20 30 40 50 60 70 80 KUC/0ThI.
YHcycHas HucnoTa, /o e O—280 YKCYCHOW  KMCNOTbIN
-------- — 0—70% yKCYyCHOW 3
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aHanu3a cmecu a'nrugpuga ykcycHoil kuCnotbl n nepsHom
YKCYCHOW KucnoTobl, (MMonyyeHHoW socne AUCTUANALMK .MPO-
AYKTa auun.mpoBanus YKCYCHOW KucnoTel. [Ons ;n|pousso.n-
CTBEHAOro KOHTPONIA Hanmbonee BaXHbl [ABe 061acTM 'KOH-
ueHtpaummn: ot O go 2% wn ot O po 7070 copepxaHwuda
YKCYCHON KUCAOTbl B aHruagpuje YKCYCHOW KucnoTtbl. Mpo-
M3BOACTBEHHbI KOHTPONAb B yKa3aeHbIX AManasoHax ocylie-
CTBNANCA 00 KpP.MBbIM AU3INEKTP.MYEOKOW .MPOHULAEMOCTU
ABOliHOW cmecn (puc. 119). TIOCKONbKY [AM3NeKTpUyeckas
NPOHULAEM OCTb YKCYCHOW KMCNOTbl cocTasBnser 6,17, a
aHrmapuga YKCYCHOW KWCNOTbl 22,2, HYAb TPOMbILWIEHHOTO
AN3NeKTpoOMeT'pa BbICTaBNAETCA C LIOMOLLbIO CMeCel, uMeto-
Wnx 6oNbluee cofjepxaHne YKCYCHOW KWUCNOTbl W KakK Cref-
CTBME MEeHbLUYI0 guaneKTpuyeckyto ' TpoHuuaemocTb. lMposep--
Ka Ha ©TopoMm KOHLe pabouyero fmana3oHa ocylecTBasfeTcs
C MOMOLLbIO aHTUAPUAA YKCYCHOW KWCNOTbl, obnajaroLiero
6onblelt ANINEKTPUUYECKON NMPOHULAEMOCTLIO.

B cnyvae TpoiiHbIX cMmeceli |[KOHTporb peakuwini ueneco-
06pa3HoO OCyLLeCTBAATbL MO .MeTOofy TPeyronbHOW auarpam-
Mbl. TIpUMeEHeHNS TPeyronbHOW fguarpammbl A4S KOHTPONA
OCHOBHbIX peakuuii aTepudukauum n ruaporeHmsayum 0606-
eHbl B Tabn. 12.

6] KoHTponb peakuwmiti ¢ npeasaputenbHoi 06paboTKoi Npo6bl

Mcnonb3oBaHUIO MNPAMOro AU3NEKTPOMETPUYECKOTO KOH-
Tpons peakuuit |B page cnydvaeB npenaTCTBYeT BbliCOKas
3N1eKTPONPOBOAHOCTL CMeceil. B (MOfO6GHLIX cMTyauunsix cMme-
CU cnefyeTt .nogsepraTtb .npegBapuTenbHoii obpaboTke (yapa-
NATb WOHbI, 06€3BOXMBATb, YMeHbWaTh 4ncno KOMLMOHeHTOB
n ap.). Mp.m 'KOHTpoNe peakuuu 3nokcugauuu nepes Au-
31eKTPOMETPHUYECKMM aHanM3oM CMecb CHayana Heobxopu-
MO 06ecKMcnUTb BOAHOW 3KCTpakuwen wu ocywutb. Ans
KOHTPONS peakuum MOXHO WCMONb30BaTb 3aBUCUMOCTb AW-
3/IeKTPUYECKOI MpoHMLaeMocTun oT BpemeHu [J1. 190]. Mpwu-
cyTcTBue BOObl 3aTpyfHAeT [U3NEKTPOMETPUYECKUI KOH-
Tponb peakuuin. Mpobnema pewaetrcs nyTem o6paboTku pe-
aKuMoHHON cmeon ¢ (MOMOLLBHO MonekynsapHoro cuTa.

OavH mn3 cnocob6oB npeaBapuTenbHOW 06paboTKM NpPo6HI
OCHOBbLIBAETCS Ha .NPMMEHEHUU amnofsiPHOr0 pacTBOpuUTENs,
3HAUMTENbHO CHMXKAKLLEro 3/IeKTPOMPOBOAHOCTL peaKLMOoH-
HO cmecu. B kauecTBe pacTBOpuUTeneil pekomeHpyeTcs
NPUMEHATb NeTPONeiHbIli ahup, TeTpaxnopMmeTaH u 6Genson.
CepHOKMCAble 3(MpPbl XUPHbIX CAUPTOB, MCNOMb3yeMble Npu
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MPOW3BOACTBE MOKLWMUX CPeACcTB, MOJyyawTcAd NyTemM CYy/b-
(hnpoBaHuA

K-OH+HO050.-C1 H050.-0-K.

B3aTble ©“3 3TOM peakum-
OHHON CMecuM B paBHbIX 06be-
Max npobbl CMeWwuBaKwT C O4MU-
HaKOBbIMW 06bemMaMu MeTponeii-
Horo 3dupa. Kak BugHo U3
puc. 120, npu WN3MEPEHMUAX Ha
YHWBEPCANbHOM  AU3/IEKTPOMET-
Tpe B MnonoxeHun 10 Hab6bnto-
fJaeTcqd CKa4yoK MNPOHWULAEMOCTH
B KOHLUe peakuuu. B nonoxe-
HUM ,C M3MEHEHUs nNpoABAAOT-
cq cnabo. MeTo4 faeT BO3-
MOXHOCTb  OCYL,ecTBAATL  Obl-
CTpbIi  KOHTPONbL B  Mpouecce
npon3BoACcTBa.

zmg (é2§-8)cy)ﬂ;‘b3§fgpc”r?;’3% AHaNOTNYHO MOXET KOHTpO-

noa ,qe|7|CTB|/|eMp anonﬂpHFc’)m NNPOBAThLCA U peakuums 3MoKcu-

pacTBopuTens. fauun.

FNABA BOCbMAA

MPAKTUYECKWE NMPUMEHEHUA METOOA AW3NEKTPUYECKUX
MOTEPb

MeToabl, OCHOBbIBalOLWMecqd 'Ha WU3IMEPEHUU [UINEKTPU
Yeckux norvepb, pas3paboTaHbl HEJOCTATOYHO. W3 nosyyeH
HbIX A0 CUX MOP pe3ynbTaTOB W3BECTHbI, FNaBHbIM 06pasom
UccnefoBaHns 'Mpumeceil B OpraHUYeckMX pacTBOPUTENax
TpygHOCTN .MPUMEHEHUA MeToda CBA3aHbl C [T'pUrotoBfieHU
eM 3Ta/IOHHbIX |pacTBOpOB. 3aTpyAHEHUA BO3HMKAOT W Npu
aHanmsax ABYX- H MHOTOKOMMOHEHTHbIX CUCTEM.

31. UccnepoBaHMe KayectBa U YMCTOTbI BeLLLECTB

MN3MepeHUs [AMINeKTPUYECKUX TOTePb 'MO3BONAOT OnN-
pefensTb CTeneHb YUCTOTbl XUMWUYECKUX BelecTs [J1. 69,
132, 342]. 9Tum cnoco6oM onpeaensieTcs Hanuume Hebonb-
WKUX, YyBENUYUBAKOLWMNX MOTEPU KONMWYECTB MpuMeceid monsp-
HOr0 pacTBOPUTENS B HenonsipHoM pacteopuTene. OfHako
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Hannuue npumeceld anonApHOro pacTBOPUTENs B MOAAPHOM
pacTBOpuTene TeM >e Cnocob6oM onpejennTb HEBO3IMOXHO.
Bonee npuemnembiM B 3TOM CcAyyae SABAAETCA U3MepeHuWe
AV3neKTpuyeckoin (nNpoHuuaemocTn. AuanekTpuyeckue noTe-
pn BogHoro 6eH3ona (0,23% H20) Ha 50% 6onblwe, uyem
OCYLIEeHHOro 6eH30Ma, a «U3MeHEeHWeAM3NeKTPUYecKoih npo-
HULaeMOoCTN COCTaBNfAeT TONb-
KO oKono 1—2%. [J1. 164]. Ta<
KOe )Xe TMO0N0XeHue wuMmeeT
MecTo W B cliyyae 3arpf3HeH-
Horo Bofol agupa. B wmeTu-
nosom cnupte 1% BOAbl yBe-
nnynBaeT KoOIMMUUMEHT no- 10
Tepb na 104%, B TO Bpemd

Puc. 121. 3aBUCMMOCTb [AWN3NEK-
KaK AW3neKTpmyeckasa MNpPOHU-

TPUYECKMUX TMNOTepb OT Temnepa-

LaeMoCTb W3MEHSAETCH TO/bKO Typbl.
Ha 1,270- L e mepaniors
Bo MHoOrmx cnyvaax Kpwu- Macna.

TepueM YUCTOTbl JIHOXKET Cny-

XWUTb HEnocpeACTBEHHO 3HayeHue 186, Of4HaKO O CTeneHu
3arpsAsHeHna Hepegko CyAAT MO W3MEHEHUAM [U3NeKTPpU-
Yyeckux notepb oT TemnepaTypbl [J/1. 12] n yacTtoTbl. C NOBbI-
lWeHneM TemnepaTtypbl NMOMUMO CMelleHus obnacTu gucnep-
CUN TMPOUCXOAUT WU JuUccouMaumnsd, KoTopas MOXeT 3Hauyu-
TeNbHO YBE/NYUTb AN3NEeKTpUYeckue notepu. Kak BUAHO U3
puc. 121, gnanekTpuyeckue noTepu napauMHOBOro Macna
OT Temnepatypbl He 3aBUCAT, B TO BPEMSA KaK [LU3NEKTPU-
yeckue NOTEPU OYULLEHHOro '‘MwuHapanbHOro mMacna HaxopaAaT-
CA B CUNbHOW 3aBUCMMOCTM OT TeMmnepaTypbl. Takum o6pa-
30M, NO XapaKTepy M3CMeHeHUs AN3NEeKTPUUYECKUX NOTepb C
TemnepaTtypoil ypaeTcs O06HapyXuBaTb B 4YMcTOM napadu-
HOBOM Macne cfefbl NPUMECeR >XUpHOA kucnoTel [/1. 93,
343]. Ha aHanu3e 3aBUCMMOCTEN AM3NEKTPUYECKMX MOTEPb
OT TemnepaTtypbl OCHOBaHbl METOAWKW ONpefeneHus Xxapak-
TEPUCTUK .Macer.

32. TpuMeHeHne MeTofa AN3MIEKTPUYECKMX NOTEPb
B 06nactn aHanm3a

Mpu aHanmsax [ABONHbLIX CWUCTEM, KaK YyKasblBanocb Bbl
e, WHUPOKO MCNONL3YOTCA (OPMYNbl CMeLIeHWNs, NMO3BONSAD
Wre onpeaenaTb MNPOLEHTHOE CcOjAepXaHWe KOMMOHEHTOB
K coxaneHuto, nopgo6HbIX (opMys MPUMEHUTENIbHO K M3Me
peHus,M MeTOAOM AM3NEeKTPUYEeCKMX MNOTepb He C034aHo
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B 3TOM MfaHe WHTOPECHbl XapaKTepUCTUKW ABOWHON cmecl
M30-aMWNOBbIA cnupT—6eH30n. HecmoTpa Ha TO, 4TO Wu30-
aMWUNIOBbIA CANPT Kak MONSipHOE BellecTBOo obnajaeTt .fno cpas-
HEHUIO C HenonapHbIM 6eH30/10M 6ONbWMMKU AN3INEKTPUYEC-
KMy (MoTepsMu, NpW CMeLnBaH.UM 3TUX ABYX pacTBOpUTe-
nein (notepu 6eH30na BHayane He W3MEHATCA. TONbKO OTpM
BbICOKOW KOHLEeHTpauun K30-aMWUIOBOr0 cnupTa AUINEKTpuU-
Yyeckue LWIOTepH BO3pacTatloT. Takoe crneuud'myeckoe nosepge-
Hue 06bsAcHAeTCA addekTamm accoumaumm [J1. 93, 283, 343].

MyTem wu3mepeHus KoapduuumeHTa notepb Muxainos u
bopucosa [/1. '169] onpegennnm 4.mcno KapboOHUNbHBLIX Fpynn
B N0AN3TUNAEHe. [pu nonumepusaunmm 3aTuaeHa nofg .BbICOKUM
fLlaBfieHWeM B MOMIN3TUMNEH WpPOHUKaeT rpynna CO, 3To npo-
MCXoauT B TexX caydyasx, Korga B octaTke N2 cogepxuTtca
Kucnopog.

MeTo4 AU3INEKTPUYECKUX MOTePb LMPOKO WMCMOJb3yeTcs
[TpH wnccnefoBaHUAX CUHTETUYECKUX MaTepuanos, AW3NeK-
TpUYECKMEe CBOMNCTBA KOTOPbIX NPU TEXHWYECKOM MCMONb30-
BaHMW [O/XHbI YAOBNEeTBOPATL OMNpefeneHHbIM TpeboBa-
HAAM HecmoTpsa na TO, 4TO MeTOj AW3INEKTPUYECKUX MOTepb
TONbKO OYEHb OFPaHHYEHNO WCMNONb3yeTCHs HPU MUCCNefoBa-
HUAX ABOWHbLIX CMECeN, «O0'HTPOAb MPOLECCOB AUCTUANALUK
3TUM METOAOM [ANa psAja pacTBopuTeneli okasbiBaeTcs 60-
nee 3M(PeKTUBHbIM, YEM KO'HTPO/Ib Ha OCHOBE W3MepeHui
OVN3NEeKTPUYeCcKOoh npoHmnuaemocTn. OKOHYaTenbHas O4YMCTKa
aHrnapuaa YKCYCHOW KMCNOTbl NPW KOHTPOSie METOAOM Au-
3/IeKTPUYECKUX NOTEPb  HAMHOr0  HafexHee, YeMm npu
KOHTpO/Me N0 3HAYEeHU AUINEKTPUYECKOW MPOHMLaeMOCTH.
N3wepsas [AW3NeKTPUYeCKMe MOTepH YAaeTcAa u3yyatb Npo-
Lecc yBNlaXHeHMAa ~MeTaHona, HaxofgAwerocs B OObIYHOM
CTEeKNAHHOM cocyfe co wnaundamn [/1. 211, 241].

WccnefoBaHnaMun .MeTOLOB MAEHTUMKaLUKU nnactum-
KaTopoB MNnacTMacCc Ha OCHOBe OnpefefeHns TemnepaTyp-
HbIX W3MeHEeHWI ANINEeKTPUYECKUX NOTepb 3aHMManucb 3n-
nnoT, Wolec n NokkapTt [/1. 74]. B skcnepumeHTax .NpoBo-

aunnocb 3aKcTparmpoBaHue He60NbLIOro Ko/inyecTsa
nnacTtuukaTopa W onpegenanacb TemnepaTypHas 3aBUCKU-
MOCTb noTepb B pAuanasoHe —50-~+50°C Ha yacToTe
10 MTu,.

Au [/1. 12] B cneunanbHO CKOHCTPYMPOBAHHOI 6GECKOH-
TaKTHOW W3MEpPUTENbHOW SYeilke NPOM3BEN OMNbITbl Ha CMe-
CAX 3TaHoN—06eH301, 3TaHoN—TONyon. ABTOp, 6Gasupysachb
Ha u3MepeHusx 186, onpegennn cocTaBbl ABYX- W MHOro-
'KOMMOHEHTHbIX cMeceli. [lyTem Hagnen<awero Bbl6opa W3-
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MEpPUTENbHOW SYERKN MOXHO MOBbICUTH YYBCTBMUTENbHOCTb
npumeHeHHoro B [/1. 12] npu6opa, o6ecneymB BO3MOXKHOCTb
06HapyXuBaTb U3MEHEHWS KOHUeHTpauum Ha 3-10“"%. Me-
TOA MOXeT MCMOoMb30BaTbCA W ANA OMNpefefieHNs KOHLeHTpa-
unii npumeceli. 3Haa AMINEKTPUYECKUE NOTEPU U AN3NEKTpU-
UECKYH MPOHULAEeMOCTb SAYeliKM, MOXHO BbIYUCAUTbL [eli-
CTBUTEe/IbHbIE MOTEPU uccnefyemoro Beuiectsa. bosiee ToroO,
C NoMoulbl0 6GeCKOHTaKTHOM fAuyelikm no 176 oKa3blBaeTCH
BO3MOXHbIM OMpefenaTb AW3IEKTPUYECKYI MPOHULLAEMOCTb
XWLKOCTeN ¢ BbICOKOW 3/1eKTPONPOBOAHOCTHIO.

B TBepAbix BellecTBax 3Ha4YUTeNbHblE LUINEKTPUYECKUue
noTepu BO3HWUKAKT M3-3a YBNaXHEHUA nNpobbl. MakCUMyMbl
176 BO3HMKalOT B pefakcaLMoHHOW 0.6nacTM MNONAPHbLIX Be-
wects. Tak, 48 BY/NKAHW3NPOBAHHbLIX Kay4YyKOB OfWH U3
MaKCMMYyMOB COOTBETCTBYET AWUMOJIbHOMY 'MOMEHTY Cepbl
(npn yvacTtoTax 10B—10" W), a ApYyroi—HanonHWTeNsM
npn yactotax 100— 1000 Iu,.

33.M3yyeHne MexaHU3MOB peakLmii
a] TMpocTpaHCTBEHHOE CTPYKTypMpOBaHue

XMHorve uccnefoBateny YCMnewHO MNPUMEHANN MeToh Au-
3/IeKTPUYECKUX NOTepb ANA M3Y4YeHWUs npouecca CTPYKTypu-
poBaHWA 3aNoOKCUAHbIX cmon [J1. 53, 109a, 195c]. MpumeHeHune
mMeTofa ANA peweHus 3agady nofgobHoro poga onpa.BAaHo:
N3MepeHne ANINEKTPUYECKMUX NOTepb LaeT BO3MOXXHOCTb Cy-
AWTb O BO3HWKHOBEHWUM U MCYE3-

HOBEHUMW MOMAPHbLIX FPynn, a Tak-
Xe onpefensatb TOYKM o6pasoBa-
Hua (a3 nonumepoB. Mo pfaH-
HbiMm fenbmoHTe [/1. 53] makcu-
ManbHble 3HayeHus 176 coBna-
JalT B Mpouecce CTPYKTypupo-
BaHWsA CO BpemeHeMm reneobpaso-
BaHMA. MMpn M3MEPEHMAX Ha HU3-
KMX YacToTax UMEKTCA MUHUMYM
N MakCUMyM BefMYUH 6; ¢ no-
BbllWEHMEM 4aCTOTbl  MUHUMYM
ncyesaet, a MakKCMMyM COXpaH#-
eTcs. YexMBbile yactoTa, T™M Puc. 12 3aBucumocts 16

ObICTpee MOABNAETCA MaKCUMYM, BPEMEHW peakuuu  Ans

PasNMUHbIX 4acToT MpuU Mpo-
KakBugHo n3 puc. 122 cTpaHcTBEHHOM  CTPYKTypu-
MakKCUMyM MOTepbnpu OTBep- pOBaHMM 3MOKCUAHON CMOJIb.
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XOEHHU B npouecce CTPYKTypupoBaHMA cmeliaeTca B 06-
nacTb HU3KUX yvacTtoT. Habnwgaemoe B Hayane peakuuu
yMeHblWeHne 16 MOXHO OOBACHUTH YMEHbLUEHWEM 31€KTPO-
nposoAHocT. Mpwn fanbHeliweMm TeYeHWW peakuwu, NOMUMO
HOocuTeNed 3apafoB, CTAaHOBATCA HENOABMXKHbLIMW W AUNONMN,
€TPOYHO 'CBfiI3aH'Hble C LeEeno4koi cmonbl. Mo 3Toi (npuunHe
OCHOBHOW MaKCMMyM CMeLl,aeTca C BbICOKOW 4acToThl
(10" Ty) |BcTtopoHy Hu3kmx yvactoT (10" I'y) co cKoOpoCThbio,
paBHOli CKOPOCTU YMEHbLIEHWUA 3MeKTpPonpoBogHOCTU. [0
ncrevyeHnn 1,25 4 mMakCcMMyM fieXUT Ha 4YacTtoTe 10® 'y, no
ncreyeHmmn 1,5 4y— Ha vactote 10*Tu, no ucteyeHmn 1,75 4 —
Ha yacToTe Ny u no wucteyeHum 2,15 y— Ha yacToTe
60 Iy, CKOpOCTb CMelWeHWs Makcumyma B 06/1aeT” HU3KUX
4yacToT, TakuMm o06pa3om, SIBNAETCA «Mepoi, XapaKTepusyto-
welr okKo-pocTb 'TlpoTekaHMsa 'mpouecca CTPYKTYp:uMpoBaH.us.
Ha ocHOBe W3MepeHWi, MPOBEAEHHbIX MPWU Pas3MYHbIX TeM-
nepatypax, MOXHO ONpeAenTb  3JHEPrui  aKTuBauuu
mpeakumn.

AHTOHOB [/1. 8] 'Mero coTpyAHMUKM MoKasanu, 4YTO Beun-
Y.M'Ha [LOCTaTOYHO XOpOLWO XapakTepusyeT CTeneHb OT-
BepXaeHuda. Cynmma c COTpyLHUKAMWU Ha NPakKTUKe NONb30-
BancAd WM3MepeHUaAMuU LNA OUEHOK CTENeHn CTPYKTypwu-
poBaHMA CMON W CNOWCTbIX MaTepuanos. WccnepgosaTtenu
CYMTAlOT BEPOATHBLIM, 4YTO MaKCUMyMm 176 BO3HMKaeT U3-3a
YBE/NMYEHUA BPEMEHU penakcayuu.

B obnactax po u Tocne reneobpa3oBaHua CBOMCTBA
CTPYKTYP YyAaeTca uccnefosBaTb ('M3MKO-'MexaallyecKumMm u
Tep MO-MexaHU4YecKuMun meTogamu. [lonofiHAA 3T METOAbI,
AVN3NeKTpoOMeTpuUs 3anonHAeT Bakyym B ob6fnactu uccnepo-
BaHWS MexaHW3MOB reneobpasoBaHua. B .npuHuune Auanek-
TpOMeTpuyeckne MeTofbl 06ecneymBatdT KOHTPO/bL MNpolecca
0oTBepAeHMs Ha Bcex cTaguax.

6) Peakumn nonvmepwusaumn 1 NOAVKOHAEHcALMN

b. NecHsk [/1. 151] npowusBen cpaBHeHWe pe3ynbTaToB
U3MepeHUn AN3INEKTPUUYECKUX NOTepb U Ko3pduumeHTa 'mo-
rNoweHnsa ynbTpasByka Ans 'MonMsaupHoin n deHongpopm-
anbAerngHon cMon, YCTaHOBUB, YTO MakCUMYMbl ABYX Kpu-
BbIX HakKnajbiBalwTca. XonbuMionnep nokasan, 4To npu no-
numepusaumn  cmecn  NMBTWIOBOIO  agmpa  akKpunoBoii
KMCNOTbl U CTMpONa MakCMMyM MOTepb 3aBWCUT OT COCTa-
Ba CMecHm.
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B npouecce nonuKoHeHcauuun, Beaylleid K o6pa3oBaHuio
BbICOKOMONEKYNAPHOrO MNPOAYKTa, C YAJMHEHWEM LEeMNoYeK
CBA3b MexXxAy (nonspHbIMW rpynnamum CcTaHoOBUTCA 6onee
NPOYHO. BnusHue 3TOro .mpouecca Ha [U3INEKTPUYECKMe
NnoTepH unnwCcTpupyet puc. 123. B NcXof4HOM HU3KOMOJIEKY-
NAPHOM BeLleCcTBE AUNObHbIE
rpynnbl  CcpaBHUTENbHO  CBO-
604HO cBA3aHbl ¢ agpom. lMo-
3TOMY WX pe30HaHCHas 4acTo-

Ta Bbllle, a3TO 3HA4YWUT, YTO Ma-

KCMMYM noTepb /22 npuxoguTtca

Ha o6nacTb 60/ee BbICOKMX Ya-

cToT. C yBe/MYeHUEeM CTeneHu

noaMMepusaLMn MNOABMIKHOCTb

NONAPHbLIX TFPYMNN CHUXaeTcH,

MOCKONbKY 06pa3yloTcsd HO-

Bble, BO3MOXHO, 60nee cunb- ~ Puc. 123. 3aBucuMoCTb

Hble CBS3M ME)K,U,y rpyI'II'IaMVI oT ‘-IaCTOTbICI;EI;IMI.'IOI'II/IKOHp.eH-
MOJIEKY/1 U MOABNAKTCA NONAP-

Hble TPYNMnbl C APYroil pe3oHaHCHOW YacToToW. Bo3HuKatowmi
npu 3TOM MaKCUMyM NneXxut B obnactu 6onee HU3KUX
yactoT. O6pa3oBaHMe HOBbIX MOJIAPHbLIX 4acTUL, 3aBUCUT OT
COCTOSIHWNA peakuWuW B [aHHbIA MOMeHT. Bpemsa nepexoga
0T Makcumyma 186 Ha BbICOKOW 4acToTe A2 K MaKCUMyMy
176 B 06/1aCTM HU3KUX 4acToT 3aBMCUT OT CKOpPOCTU pe-
akymm [J/1. 270]. CnepoBaTenbHO, Te4yeHWe peakuuum Xxapak-
TepusylT W3MeHeHMa 176 npu NOCTOAHHOM uYacToTe yM-
Mcnonb3ys 3T0T 3PeKkT, N0 M3MEPEHUAM 6 MOXHO ocy-
LWeCTBNATL HEMPEepbIBHbIA KOHTPONAb peakuMn MNOAMKOHAEH-
cauuu.

B) CTapeHue B pe3ynbTaTe MPOLECCOB OKUCIEHUS
[N, 132, 236]

YrneBoaopofHbIe Macna, KOTOpble WCNOMb3YHTCA ANA
M30MAULUMN NAN CMa3KK, MOABEPXKEHbI MHOTOUYMCNEHHLIM XU-
MUYECKUM K3MeHeHusaM. Cpeanm HUX Mpexie BCero cneayet
yKasaTb Ha oKucneHue. dme [J1. 236] o6GHapyXun, 4To gaxe
CBeXWe YrneBoAo|pofHble CMa304Hble Macna B AuanasoHe
HU3KMX 4YacToT o6nafaloT AebGaeBCKMMH LIOTepPsAMU, KOTOpble
BO3HMKAlOT 3a CYeT [eNCTBUA MONAPHLIX NpumMeceir (puc.
124).

Mpun cTapeHMnM mMacen KpuTMyeckas 4acToTa OCTaeTcs
HeM3aMeHHoW. Xog npouecca cTapeHUs xapaKTepusyeT TOJib-
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3-a rpynna ~N-arpynna

Puc. 124. i3ameHeHne 176 conbBeHTpadmHaTa B Mpo-
Lecce CTapeHUs OKUC/IEHWEM B MPUCYTCTBUW pas3nny-
HbIX MPUMeCEN.

3]—3; 41—5—rpynnbl; 84— —BpemMs cTapeHus.

KO yBenuumsawwminca 186, 4to BbI3bIBAETCSH POCTOM 'yuncna
(hYHKLUMOManbHbIX OKCUTpyMn.

FMABA OEBATAA

MPUMEHEHWE AW3NTEKTPOMETPUW B PA3TNYHBIX
OBJIACTAX MPOMBILWAEHHOCTW

34. Mpon3BOACTBO /IAKOB U CUMHTETUYECKUX MaTepuasnioB
[N. 43, 120, 224, 264]

MHOroo6pasue MPUMEHEHUI [AW3NEKTPOMETPUN TPU LUPO-
M3BOACTBE /IAKOB W CMHTETUYECKUX MaTepuanoB BbI3BAHO
TEM, 4YTO MO AU3NEKTPUYECKUM CBOMCTBAM BELLECTB MOXHO
onpeaensTb UX MOMeKYNSAPHbIA Bec, COfepXaHue MArunMTens,
CYyAMTb O MEXaHMYeckoil MoAaroToBKe, KpucTannusayuum, Tep-
MWYeCKOM  pacnage, “KOHAeHCauuu, MPOCTPAHCTBEHHOM
,CTPYKTYPUPOBAHWUW, BNaroemMKocTu u ap. Ouanektpuuyeckue
M3MepeHUss MO3BOMSIOT MPOBOAWUTL Hepaspylualolmue wnccne-
JO0BaHWNA CUHTETUYECKUX MaTepuasnos, M3yyaTb UX CTPYKTYp-
Hble U TEXHONOTNYECKNE XapaKTePUCTUKH.
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Byppenbs un cotpygHuku [J1. 30] pokasanu 'uenecoobpas-
HOCTb MPUMEHEHUA AWINEKTPOMETPUU [ANA U3YYeHUA peak-
unin  (Monumepusaumn. d.me [J1. 230] nuccnegosan BAUsSHUE
XN0pUpOBaHMUA xnopnapauHOBLIX MAryMTenein Ha [LU3NeK-
TPUYECKYI0O TMPOHULAEMOCTb B (QYHKUWW TemnepaTypbl «
yacTtoTbl. Becenosckuii [J1. 328] nayyan cBoWcTBa CTUPONb-
HbiX cohonuiepoB, u3MepAda TemnepaTypHble WU3MEHEHUA
OV3aNeKTpuyecknx noteps. Jle PoseH [J1. 274] fuanekTpomer-

Tabnuya 15

HenonspHoe  BellecTso
(AMNONbHBIA MOMEHT
paBeH Hyso)

MonspHoe BeLeCTBO
(BMNONbHBIE MOMEHT 60nbLLe Hyns)

Hanpumep, nonvatuneH  Hanpumep,  TBeppbiii

HeT aunonbHoli opueH-
Taumm

NOSMBUHWIXIOPUA

Avnonn 3aMopoXKeHbl ©
nonsipHble rpynnbl
cB06OAHO KONE6NHT-

Hanpvivep, Msirkuii mo-
TIBUHWNIXIIOPUL,

[JunonbHas  opueHTauust
3aBUCUT OT  KOHLEH-
Tpauuu MsrumTens

€Sl BOKpYr Bpallato-
LUXCA CBA3EH

1MwukpobpoyHoBCKoe Makpo6poyHOBCKOe ABU-

ABVKeHWe XeHune
[JaHHble 06 MCMonib3o- Mpu  gocTukeHUWM TemnepaTypbl  3amep3aHus
BaHUM  [JU3/EKTPO- MPOMCXOANT  Nepexod oT MaKpo6pOoynoBCKOro
MeTpUM B UCCNefo- OBWKEHNA K MUKPOOGPOYHOBCKOMY [BVKEHUIO

BaHUAX OTCYTCTBYHT

pnyeckuMm MeTOAOM oOnpefenun CoOAepXaHWe BOCKOBOro
macna B pacTtBopuTene (MeTUN3TUNKETOH-bTonyon). MHo-
royncfieHHble NUTepaTypHble [aHHble YKa3blBalOT Ha BO3-
MOXHOCTb [U3NEKTPOMETPUYECKUX W3MEPEHUI BNAXHOCTU
nmpeccoBaHHbIX MNOPOWKOB. b. HaAb ¥ ero CcoTpygHUKK
[N. 195%] pa3paboTanu [AMI3INEKTPOMETPUYECKUIA  MeToj
onpefeneHns BAaXHOCTU MOJNAMUAHOTO KAEHLWEero nopoL-
ka Oanallx u uennodada.

[MoABMXXHOCTL MOJIEKYN M3y4anacb MyTEM MWCCNefoBaHuA
3aBUCUMOCTU  KOMMMEKCHOW [W3NEeKTPUYECKON nNpoHuLae-
MOCTW OT Temmepatypbl U yacTtoTel [J1. 5, 15, 143, 170, 344].
TOYHO TaK e, Kak W YyBennyeHue BA3ZKOCTW Cpefbl, NOBbI-
leHne Temnepatypbl BCNeACTBME poOCTa WHTEHCUMBHOCTYU
OPOYHOBCKOro ABWXEHUA YBeNUYMBAET CWUAbl, NPENATCTBYIO-
Wue opueHTauum aunonein (taén. 15).
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B C/iyyae THON'MULWILWNXI0PULA, YMATYEHHOTO TPUIOPe3nn-
(ochaTo.m, LWOABNAEHME MaKCUMyma 176 cBA3aHO C AOCTUXKe-
HWEeM npefenbHO TemnepaTypbl, NpuM KOTOPOW MUKpPo6po-
YHOBCKOe [BWXEeHMWe OTCYTCTBYeT. lMON0XeHne 3Toro Makcu-
myma (puc. 125) 3aBUCUT OT KOHLEHTpauuum Marvymtens.

TemnepaTypa
Puc. 125. TosiIBNeHWe MaKCcUMy- Prc.  126. Temnepatyp-
Ma AN3NeKTPUYECKUX MOTEPb MNpwu Has 3aBMCMMOCTb MeXaHu-
[OCTUDKEHUM TOYKM  3amep3aHus HECKMX 1 [NINIEKTpurte-
(A) Ana  NONUBUHUNXIOPUL— CKUX CBOUCTB CUHTETUYE-

Tpukpesnngochara. CKUX MaTepunasos.

1— cmecb 50—50%; 2 — cmecb
60-40%.

B obwem cnyyae 4Yem Bblle CTeMeHb CTPYKTYpPMpPOBaHMUA
CMHTETMYECKOro MaTepuana, Tem npu 60Nee BbICOKOW Temmne-
paTtype [OCTUraeTcd MaKCUMyM [AW3NIEKTPUYECKUX MNOTepsb.
3Ta 3aKOHOMEpPHOCTb Habngaetca B nonnmepax ¢ 60MbWUM
yncnom atoMos yrnepoga. Ha puc. 126 nokasaHbl 3aB-UCU-
MOCTU [U3NEKTPUYECKON MNPOHMLAEMOCTM W AM3NeKTpuyec-
Kux hoTepb OT MOAYNs YWPYroctu u TemnepaTtypbl.

Vi3MeHeHWe [U3NeKTPUYECKUX CBOWCTB CUHTETUYECKUX
MaTepuanoB OObACHSETCA B paMKax MONEKYNSpHOW Teopuu.
Mpy HW3KOK TemmnepaType CBA3b MeXAY MOJeKyna.Mu npou-
eHa WU BWA'MMe 3NEeKTPUUYECKOro TONS eABa MPOC/exuBaeTcs.
C nosblWeHNeM TemnepaTtypbl MOMAEKYNbl HauvyMHawT yBie-
KaTbCs B ABWXEHMWe BCNef 3a CUIOBbIM MOjeM, maTepuan cTa-
HOBMTCA 60nee NAacTUYHbLIM, a [AU3NeKTpUYeckas MPOHK-
LaemMocTb yBenuumeaeTca. Ee pocT npomcxoguT Ao Tex 'mop,
noka TenioBoe ABUXEHWEe He CTAHOBUTCA AOMUHUPYHOLWUM;
HaynHas ¢ 3TOF0 MOMEHTa AM3INeKTpuYeckas NPOHULAEMOCTb
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HauMHaeT yMeHbWwaTbcs. [pyM MOBbIWEHUMM  TemnepaTypbl
MOTYT CTaHO'BUTLCS MOABUXHBLIMWU HOBble MONAPHbLIE TPYMMbI,
ueM M 06bACHSAETCS CyLlecTBOBaHME 061aCTU C OTpULATENb-
HbIM TemnepaTypHbiM  KO3M(ULMEHTOM  AWN3NEKTPUYECKOI
MPOHML,AEMOCTHU.

B cnyuae nonumeTunmeTakpunaTa Ha KpuBbIX Temmepa-
TYPHbIX 3aBUCMMOCTE MexXaHUYecKUX W AN3NEKTPUYECKnX
noTepb MMETCS 4Ba MaKCUMY-

ma (puc. 127) [/1. 145], opuH 1 n
M3_KOTOPbIX MOGOMHBIA, APY- . sepacte 1 /J \v'

rov ocHoBHOW. Ha XxapakTepu- - MoBoYHO

CTUKE [M3NEKTPUYECKUX MO- Aucnepcn } / \\

Tepb MOBOYHbIA MaKCUMYM UMe- o1 \ n
eT amnnuTygy, 60/blyio Yem A') g0nacru’
OCHOBHOI, a Ha XapaKTepucTu- >Anucnepcun
Ke MeXaHMYeCKUX — Hao60poT. -

CnepgoBaTenbHo, o6nactn Auc- 11 |\ !

nepcun oTnnuatotcs no sa- QAL 111111 11—

YEHUIO 3Heprunun aKTusayunn. -20 020 406080100 LIO  180°C

O6nacTb gucnepcun c He6onb- Puc. 127. TemnepaTypHas 3asu-
LLIOf IHeprueii aKTMBaL UK CUMOCTb  MeXaHUYeCcKuxX Wu Aun-
ANEKTPUYECKNX noTepb nonun-
(npumepHo 10 kKkan/monb) co- METMNMETaKpUNaTa,
OTBETCTBYET MNOGOYHOMY MaK- ;_186 npu uactote 1 Iy 2—146
CUMYMY noTepb NpW HU3KOW npu uactote 100 Iy
Temnepatype. Ansa ob6bnactm c
6onblwoi aHeprueit akTuBauuu (npumepHo 100 kkan/monb)
MMeeT MeCTO OCHOBHOW MaKCMMyM noTepb. [10 CpaBHEHUO
C NO6GOYHbLIM OCHOBHOW MaKCUMyM MOTepb CMellaeTcs Mo
4yacTOTe He3Ha4YUTeNbHO. M0 XapakKTepy U3MEHEHMUI A OCHOBHbIX
M NOBOYHBIX MaKCMMYMOB MOXHO CYAUTb O mpoueccax, Npo-
NCXOAAWMNX HA .MOMEeKYyNapHOM ypoBne. Mpu HU3KOW Temne-
paType B no6o4yHOli 06nacTu gucnepcuy NOABUX-Hbl Te TPyn-
Nbl MOMEKYN, ABUXEHWe KOTOpbIX TpebyeT He3HayuTebHOW
aHeprum aktuBauuu (rpynnsl OH, MH un nonspHble 60KO-
Bble Lenu), MNO3TOMY «a KPUBOMN AM3NEKTPUUYECKUX MNOTePb
MakCMMyM MMeeT 60nblWYy amnauTyay. [pu BbICOKOWR TeM-
nepaType NOABUXHbI Te AWMNOMbHbIE FPYNMbl, KOTOPble MPOY-
HO CBfA3aHbl MONEKYNIAPHOW LEenbi, U NO3TOMY MOABUXXHOCTb
LeHT npeAnonaraeT 60OMbLIYIDO 3HEPTUIO aKTUBaLMWW.

Mwwnga [N. 128] nabnwopan pgse obnactm abcopbuuun
nonumeTtunakpunata (a u '“-abcopbums), KoTopble YAO6HO
n3yyaTb ¢ nomouibto guarpamMmmsl Kone — Kone. na a-a6-
copobuMM 3HEpPrna akTUBaLUKN HailgeHa paBHOW 57 Kkan/monb,
a ans p-abcopbumm— 15 kkan/monb. LWpeep [/1, 280] wc-
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cnepwan AW3ieKTpUYecKue CBONCTBA CTEKONT M3 METUN0BO-

ro au'pa MeTakpunoBoil «ucnotbl. PaboTa cTaBuna Lenbio

NpoBep'Ky CTEeKON Ha COOTBETCTBME 3MEKTPOTEXHUYECKUM

Tpe6oBaHUAM W1 ;NON>"4eHne MHpoOpMaLuKn, .HeobXoaumow ans

pa3paboTUMKOB, KOHCTPYKTOPOB W M3roToBMTenei anwa'pa-

Typbl. CornacHo [J1. 280] gns OUEHKM KayecTBa akpuioBOro

CTeksa Heo6xo04MMO 3HaTb 3aBUCUMOCTb [JW3NTEKTPUYECKUX

CBOWCTB CTekfla OT TemnepaTypbl

M yactoTbl. [nanekTpuyeckue

CBOMCTBA akpW/a0BOro cTekna 3a-

BUCAT OT COfepXXaHUs B HEM BO-

Abl. Vccnepya npu NOCTOAHHOW

yactoTte (okono 0,1 MI'y) copep-

XaHue BOAbl B MONMMeTWU/IMETa-

KpunaTte, aBTOp 06HapyXun, 4to

avanekTpuyeckas npounuae-

MOCTb W cofepXaHue BOAbl CBA-

3aHbl  MPaKTWYEeCKW  NUHElHOW’

3aBUCUMOCTbIO. H

dpocUHN N ero COTPYAHU-

Kn [/1. 86] Habnwpfanun wn3ameHe-

HUA  OU3NEKTPUYECKUX CBOMNCTB

NONAPHbIX MNONMMEPOB MNpW ne-

pexoge “3 061acTU HU3KKUX pa-

Puc. 128. M3MeHeHus kommno- AMOYAcTOT B 061acTb  MUKpPO-

HEHT AU3NeKTPuYeckon npo-  BonH  (puc. 128). Ha HM3KOI

HulaemocTn (€', €) MonuMe-  yactoTe  MaKCUMYM  a-penak-
poB € 6ONbLUMM YMCAOM aTo-

Mo yrnepoga B Gynkumn ~ CaUMM BO3HMKAET npu Temnepa-

TemnepaTypbl B pasnuuHbix  TYPE BbIlE TeMnepaTtypbl CTEK-

YaCTOTHbIX Aunana3oHax. noBaHUA yTo CBA3aHO

///—AMaHaSOH HUSKMX ~ 4acToT; ¢ JJOKA/lbHbIM  [ABUXEHWEM OC-

— AnanasoH pagnovacToT; o

/1] — MWKPOBO/HOBbIN  AWANasoH. HOBHOM Lenwu. BTtopuyHble pe-

nakcauuoHHble Makcumymbl (p,

V 1 Ap.) cBfi3aHbl C /fOKalbHbIM [ABWXEHWEM OCHOBHOIA

uenn nm6o ¢ ABMXeHUeM 6GOKOBOW Lenn H BO36YyXAaakTcs

HpN TemnepaType alke TemnepaTypbl CTekfoBaHuA. B ne-

puoA |pasmsaryeHns Ha ydvacTke 60MblINX NOTepb Habnwpga-

eTca X-penakcauus. Mpu HOBbIWEHUM TemnepaTypbl H-pe-

nakcauma xapakTtepusyeTcs ObICTPO yBeAMYMUBAKOLLIUMUCA

noTEePAMMU,MPUYNHON KOTOPbIX $>BNSETCA WMOHHas 31eKTPo-

npoBoAHOCTb. [lMpunepexoge M3 061acTW  HU3KUX 4acToT B

obnacTb pagnovacToT peflakcauuMOHHble MaKCUMYMbl CMe-

WwartTCca B CTOPOHY BbICOKMX Temmnepatyp. [pu nepexofe B

MWKPOBOJ/IHOBYIO 4YacTb CMeKTpa 3TW MaKCMMYMbl MCYe3atoT.
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LnanekTpoMeTpua MOXET MCMO0Ab30BaTbCsH NPU KOHTpOSe

peakuuii moaumepmsauun N KOHAeHcauuw, ANa onpegeneHus

A CTeMeHW nonuMepu3aumm W KOHAEeHcauunm BUHWMaLeTaTa,

| BUHUAXNIOpUAA, akpuaHutpuna u gp. Cnocobbl onpeaeneHus

CTEMeHN nonuMepusauMnm  KOHAeHcauuu, WUCNoNib3yemble

npn nonyyeHun )MakpomonekynsipHbiX BELLECTB U OCHOBbI-

*  Balonweca Ha W3MepPeHUM BA3SKOCTU, OYEHb CMOXHbLI. He-

cMoTpsA na 1O, 'YTO KayecTBO KO'HEYHOro NpPoOAYyKTa peLlato-

WMM o6pa3om 3aBUCUT OT 3HAYEHUA BA3IKOCTU Ha CcTaguax,

npejwecTeyOWNUX 06pa3oBaHUI0 BONOKOH, HafeXHble MeTo-

Obl €e KOHTPO/A OTCYTCTBYIOT. [lpOMbIWieHHble NpuGopsl

ONA U3MEpPEeHUA BA3KOCTU O0YeHb 4acTo BbIXOAAT W3 CTpoOA

n3-3a BbICOKO TemnepaTypbl M BbICOKON BA3KOCTM MaTe-

punanos. Ksapr c coTpygHukamu [J1. 270] 3anaTeHTOBanu

€cnocob AM3NEeKTPOMETPU'UECKOr0 KOHTPOASA CTeneHW nonumme-

! pn3ayun, OCHOBaHHbLIA Ha MCNOMb30BaHWM 3aBUCMMOCTU 186

nnn eYs86(e™) ot cTemeHn nonumepusauun. MNoNnMKOHAEHCA-

uMa QUrnukKonbTepedTanarTa KOHTPOJUPYETCA MO NIMEHEHUIO

, npn 284°C B gmanasoHe yactot 300 MNuy—10 MIy. KoH-

TPOAb peakuuum uenecoobpa3Ho MNPOBOAUTbL B Auanas3oHe

4acToT, CBOGOLHOM OT PE30HAHCOB MOMAAPHbLIX TFPYynn pearu-

pytlowunx BewecTs. OCHOBHON BKnaj B 186 B aTom cnyuae
fJaeT 31eKTPONPOBOAHOCTb.

35. TeKcTunbHasa NPOMbILLIEHHOCTL

B TeKCTUNbHOW MPOMBIWAEHHOCTM B OTHOLEHUU MNpuUMe-
\ HEHNA AM3NEeKTPOMeTpPUM ObINO HECKONbKO HaunHaHuil. Kup-
! 'Keyg [J1. 133] ¢ coTpyAHMKamu u3Mepunu [Au3neKTpuyec-
KYIO MPOHWLAeMOCTb M [M3JIEKTPUYECKNEe noTepu XJonka
npu yactote 0,2 Mly, cowocTtaBus 3TW pe3ynbTaThl C pe-
3ynbrtartamu, MNOJYYEHHbLIMW C MOMOLLbLIO APYTUX MeTOf0B.
BO3MOXHOCTU NPUMEHEHUSA [U3INEeKTPOMETPUM B TEKCTU/Ib-
| HOM npoMmbllWAeHHOCTW uccnefoBan Joke [/, 61, 62],
I nokasaBWWIA, 4TO ANINEKTPOMETPUA MOXET MCNONb30BaThCA
' [gna onpefeneHna cofepXaHus CUHTETUYECKOro BOJIOKHA B
CMeH1aHHbIX BOMOKHUCTbIX MaTepuanax. MeToamka, paspa-
6oTaHHas [loKe, 3ak/jl4anacb B TOM, 4YTO M3 CMELIAHHOTrO
BOJIOKHUCTOr0 Marvepuana C MOMOLLbIO COOTBETCTBYIOLLETO
; pacTBOpuTens  M3BJieKanoCb CUHTETMYECKOE BOJIOKHO ¥
MOJIyYEHHbI pacTBOpP MUCCAeAO0Banca AWU3NEKTPOMETPUUYECKUM
MeTO/IOM.
PacTsopuTtenu, npumeHsemble [ns OTAeNeHUA COOTBET-
CTBYIOLWMX BONOKOH, NpuBejeHbl B Tabn. 16.
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Tabnuua 18

AnanexkTpu- Tqrmngga;%aa
PacTBOpuTENb BonokHo yeckas p,nm'He BO/HbI
NPOHNLIaeMOCTb >-=432 M
[nmeTtundgopmamung MonvakpunnuTpun 48,2 18,0
80 0/0-HblIii heHoN Monuamuny 10,5 20,0
TeTpaxnopataH/eHon Monunacgmp 9,1 18,0
11

Tak Kak AuanekTpuyeckas MNpPOHMLAEeMOCTb PacTBOPOB
n3MeHseTcqd B (PYHKUMM 'KONuM4vecTBa 'paCTBOPEHHOrO0 CUHTe-
TWYECKOTO 'BOSIOKHA JIMHEN'HO, "KO/IMYECTBO CUHTETUYECKOro
BONOKHA, BbIAENEHHOr0 W3 CMecu, ferko onpegenserca 'mo
KannbpoBouyHoW guarpa'mme (puc. 129).

Mpouefypa u3MepeHWn npepycmaTpuBaeT pacTBOpeHWMe
1—2 r BoniokHUcTOro matepuana E B 50— 100 mn pactsopu-
Tens b. W3 nonyyeHHoro pacTtBopa 20 M uccnegywT Au-
3NeKTPOMETP,MYeCKUM MeTOoAOM. 3aTeM, onpefendas no Ka-
NNBPOBOYHOI KPWUBOW .KONMYECTBO pPacTBOPEHHOro MaTepua-
na a, paccyuTbiBalOT MNpPOLEHTHOE cofepXXaHMe BOJSIOKHA
B HaBecke MaTepuana E no dopmyine.

KonnyecTtBo uccnegyemMoro BOJSIOKHA PaBHO 100>/(,.

OnwucaHHbIR MeTO4 MOXHO MCNonb3oBaTb [ANS oTAene-
HUA NONUAKPWUIHUTPUNO'BOTO WM MOAMAaMWAHOTO0 BOJIOKHA OT
0eNKOBbIX W LENNN03HbIX BOMOKOH, a TakxXe Ans onpe-
feneHna cofepXaHus CUHTETUYECKOro BOJIOKHA B CMecu
n*olcrylon 4 M c WwepcTbio U XJI0NKOM.

MepBble unccnefoBaHMA [U3INEKTPOMETPUYECKOTO MeToAa
onpefeneHns BAAXKHOCTU TEKCTUNA OblAM BbINOSHEHbl Mat-
TecoM u MaHraptyom [J1. 161]. ok [/1. 154] noka3san,
4yTo AM3NEKTpUYeckKas /IPOHNLLAEMOCTb TEKCTUNA 3aBUCUT OT
ero BAaXHOCTU. [na a3nwupoBaHMa B 3KCNepUMeHTax
ncnonb3oBancad AuokcaH. beino  HahgeHo [J1. 161], uTo
OVN3NEKTPOMETPUYECKUA (METOL MPUMEHU'M W ANA KOHTPOAS
B/I&YKHOCTU YUCTO CUHTETMYECKMX BOJIOKOH. Hapagy c Koc-
BEHHbIM MpuUMeHANca u npsmoin Metog [/1. 61]. Bo Bcex
ONUCAHHbIX CAy4Yyasdx npu AUINEKTPUUYECKUX U3MEPEHUAX
4S8 KaXAoro uccnefyemoro npoaykra (X10MokK, fieH, UCKyc-
CTBEHHOE BOJIOKHO, LWepcTb M fAp.) HEo6X0AMMO CTPOMTH
KannbpoBOYHYIO KPUBYIO.
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Baga v Opa [/1. 332a] nokasanu, 4to LU3NIEKTPOMETpU-
Yeckoe onpefeneHne BIAXHOCTU BOJIOKOH LefiecoobpasHo
NpPon3BOANTL Ha BO3MOXHO 60nee .HU3KOA vacToTe (Hanpwu-
mep, 400 kly), Tak Kak 3TO NOBbIWaeT TOYHOCTb MeTofa.
Y aueTtaTHOro, BWHWIOBOr0 BOJIOK-
Ha, TaK e KakK y lWenka unu Lwep-
CTW, NpU OfLMHAKOBOM WU3MEHEHUM
BIAXHOCTWU [AM3NneKTpuyeckas npo-
HULAEMOCTb W3MEHAETCA MeHbLle,
4yeM Yy [pEeBEeCHON Lennno3bl wuamn
BMCKO3bI. TOYHOCTb  U3MepeHuit
MOXHO HECKO/IbKO MOBbICUTb, MOMe-
CTVMB MaTepuan B sA4yeilke Ha 60/b-
Wwein rnybuHe. NccnepoBaHusa BUHU-
NOBOr0 BOJSIOKHA ynpowlalTca Tew,
4yTo NpWY  BAAXHOCTW, TMpPeBbIWA0-
wei 8%, ero guanekTpuyeckas npo-
HMWLAEeMOCTb  pe3Ko  BO3pacTaer.
b. Hagb n ero cotpygHukun [J1. 1956]
paspaboTann npsaMoi MeToh AW-
3N1eKTPOMETPUYECKOTro onpefeneHuns
BNaXHOCTU BONOKHWUCTbIX MaTepua- v¢ 129, Kanmbposou-

o Haa KpuBada Anda Konn4ye-
N0B. B CKOHCTPYMPOBAHHOW UMM UM~ crgepnoro  aHanusa pac-
NVUHAPUYECKON N3MEPUTENBHOWN AYeNn-  TBOlpeHHoro BOMOKHA Mpu
Ke YNAoTHeHuWe uccnegyemoro nonu- 20°C (A — pasHocTb Mex-
aMUAHOrO M BWCKO3HOrO BofmokoW ~ AY € Pacreopa i Hncroro

pacTBopuTens).

ocyuiecTBnsetca nopwHem. b. Hagb  KONMYECTBO  MONU-
n Metep [/1. v195, 265a] paspaboTa- SK%HWT%%OMBTOMD?Mp'ﬁgmﬁq
NN KOCBEHHbLI MeTof onpegeneHws .7 KOSMYECTBO  MOnW-
BMIAXXHOCTU MOAMAMUAHLIX, TMOMU- aM”ﬂ“ggg/o_H%%O'émoﬁa_ZO mn
APUPHBLIX U NONAKPUAHUTPUNOBLIX
BO/IOKHWUCTbIX MaTepuanos.

[vanekTpomeTpusa okKa3biBaeTcs MPUTOAHON ANs onpe-
jeneHns 'METO4OM 3KCTpakKLuW cofepXaHus Xupa B LIEpPCTH
MM B UCKYCCTBEHHOM BOJIOKHEe. Mcnonb3oBaHWe aupa wau
TeTpax/iopaTaHa OCHOBaHO Ha TOM, 4YTO MOBEPXHOCTHO-
aKTUBHble MaTepumanbl MPaKTUYECKU He 'pacTBOPAIOTCS B
athmpe. Mo3TOMy B 3KCTpakTe O06HapyXuBaKTCA TOAbKO XMU-
pbl UAXW MWHepanbHble Macna. MeToA OCHOBaH Ha WUCMO/b-
30BaHWM PasnMUUii B 3HAYEHWNAX AUINEKTPUYECKOW MPOHM-
LaeMOCTW 3KCTparupyrowero pacTBOpUTens W Xupos (npu
Temnepatype 20°C u yactoTte 7 MIL BepeTeHHOoe Mac/o
nmeer 8=1,9; napaguHoBOoe Macno— 1,7, wWepcTAHON
xunp—3,4; spup—4,3; TeTpaxnopaTtaH-8,1). Ana onpege-

0 20 4O 60 80 HXO 120mr
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Jlewns copepxau|Ls upa npegBapuTenbHO CTPOMTCS Kanuob-
poBoyHas Kpuas (puc. 130). MpumeHeHWe TeTpaxiopmeTa-
Ha 6onee BbIFOAHO, TaK KakK B 3TOM C/y4yae KpuBas AU3NeK-
TP.MYECKOW NPOHULLAEMOCTU «& CTAHOBUTCS acUM'MTOTUYECKOI.
1'peMMyLLecTBO AMU3NTEKTPOMETPUYECKOTO MeToda M3MepeHus
COAEpPXaHUs >XuMpa MO CPaBHEHUID C TPaBUMETPUYECKUM
COCTOMT B TOM, 4TO NpPUMECK

24 B 3KCTpPakKTe, Bbi3blBaoUWmne
20 norpewHoCTb nNpn rpaBumMme-
16 TPUYECKNUX NU3IMEPEHUAX, HE AB-

NATCA MOMeXoWn npn Aonanek-
2 TPOMETPUYECKNX WUN3MEPEHUAX.
a " Hepoctatok mMeTofa 3aKknto-

y YeH B TOM, 4YTO [ANA Mofyde-
HUA HaLeXHbIX pe3ynbTaTtos
0 ~00 400 600800 1000’ 1400mr neo6xoguMMoO  3HaTh, 4TO CO-
pepxutcad B BONOKHe: X,up,
Puc. 130. KanubpoBouHble Kpu- Macno UMM HepTAHAA IMYNb-
Bble N4 OrpejeneHUs ocTaToy-

HOro >Xwupa. cna.
PacTBOpUTENM —3Up W TeTpaxnop- B. Haab {/1. 190, 194]
meTaH (A — npupaweHme An3nek-
TpVIHECKO(IZ npow?qe?emocm no orho-  A/1A ONMPEAENEHVA COAGPXAHMA
WEHNI0 K AM3NeKTPUYecKoi  MpoHMW- Xunpa B BOJIOKHUCTbIX MaTe-
Lﬁaeﬂocéﬂcq%”_%ﬂgm ‘fﬁ%’;?gﬁ%ﬁl pvanax u naHonuHa B WepcTy
uan - napaguMHOBOE  Macno; — -
CHCb—CHCb —  wepcTanol  xup: ncnonb3oBas KOCBEHHbIN Me
3 — adup —eepeTeHHoe wnu napa- T04. KOHTpPO/b  nepKonauumn
(hnHoBOE Macno; 4 —3atup — WwepcTa-
HOW Kup. npun n3pneyeHMn naHoOJ/INHa
OCYLLECTBASNCA AM3NEKTpOMe-
TPUYECKUM MeToLOoM. Takoe pewleHWe MO3BOMMUAO COKPaTUTb
BPEMA I3KCTpakuMu: 3KcTparmpoBaHue npobbl LWepCcTV WMo

40 Tex 1Mop, noka W3BAeYeHWe >KuUpa OblIO 3HAUNTENbHLIM.

36. Pe3nHoBass NPOMbILLNIEHHOCTb

OvnanekTpomeTpuyeckuii mMeTog NO3BONAET UCCNef0BaTh
ABMIEHNA, MNPOUCXOAALWME NPU  BY/NKAHM3aLMKM  Kaydyka.
B /1'pouecce BynkaHM3aLuMmn cepa BKIMHWBAETCA MeXAy [LABY-
ma hononapHbeiMn monekynamu 6yTaguMeHa W M30MNpeHa Kak
NONAPHbLIA MOCT, BbI3blBalOWNiA 3aMeTHOE MUKPOOPOYHOB-
CKoe BMOpauMOHHO-BpallaTeNbHOe [ABUXEHWE MONeKynsap-
HbIX 4acTuy, 6onbwnx (Mm mManblX LenHbiX CerMeHToB. 1o
3TOM NpUYMHE AM3NeKTpUYeckas MNPOHULAEMOCTb  UMeeT
MaKCUMyM M'py OWpefeneHnoli TemnepaTtype ByfKaHu3auuu
(puc. 131). CrapeHue KayyykKa TakXe WU3yyanocb [M3neK-
Tpuyeckum Metogom [/1. 200]. Mpu NpPOM3BOACTBE .pPe3nHbI
OV3NEeKTPOMETPUA MOXET MCNONb30BaTbCA W ANA OnNpejene-

164

Puc. 131. TemnepaTypHas 3aBu-

CUMOCTb  AM3NEKTPUYECKON Mpo-

HUUaemocTn cMmecn Bwuna-53 —

1% cepbl. Bpemsa BynkaHusauuu
10 MuH.

HUS BNAXHOCTWM  HaNoONHMTe-

neii. Mwnnep [/1. 177] noka-

3al, 4YTO AudneKTpuyeckas

NMPOHMLLAEMOCTb Kayyyka BO3-

pactaeT B6AM3NM TemnepaTyp, °

Ha KOTOpbIX AW3aneKTpuyeckue »

norepn  AOCTWralT  MakKCW- 190 120 140 160 180 °C
Ma/ibHOro 3HayeHus. Yem Bbl-

e cTermeHb NMPOCTPAHCTBEHHOrO CTPYKTYPUPOBaHUS KayuykKa
(cTeneHb BynKaHu3auum), Tem npu 6osee BbICOKOW Temne-
patype nexaTtT MaKCUMYMbl AW3NEKTPUYECKOW NpPOHMLAEMO-
cTn ' gnanekTpuyecknx notepsb [J1. 284].

37. MMpon3BoACTBO pacTUTesibHOro Macna

3agaya* ono3HaBaHWSA 3(UPHbLIX Macen COraacHo faH-
HbIM, MpuBefeHHbIM B Tabn. 17, MOXeT pewatbcAd NyTem
nsMepeHna [W3NeKTPUYECKONW MNPOHMLAEMOCTU 3TUX XKUQA-
KOCTEWA.

Tabnuuya 17
AdmpHble macna E AhupHble Macna e

AHucosoe macno AB6 . . . 3,75 ['BO3aMYHOE mMacio . . . . 8,28
Macno ropbkoro MuHgansi . . 17,20  Macno nepedHoit matel . . 8,50
BepramoToBoe Maciao . . . . 4,08 TepneHTWHHOe Macno . . . 2,56
JINMOHHOE  MACSIO ...cooveveneererees 3,23 Caccagpacosoe macno . . 2,84
OBKaMMNTOBOE Macno . . . . 499 CaHganosoe macno . . . 5,03
MennccoBoe Macso ... 4,69

3TOT MeTO4 NPUMEHUM W ANA UCCAEfOBaHUA CTPYKTYpbI
aupHbIX macen [J1. 219], u AN KOHTPONSA 4YMCTOTbl Macen.
Knesep [/1. 42] ¢ nomouwblo AnanekTpomeTpa Ime onpeje-
NWA cofepXXaHue COEBOr0 Macna B MakOBOM Macine U CMO-
NAHOW KWCAOTbl B TaN/fiOBOM Macne. XYHT C COTpYyAHMKamu
[N. 125a, 1256] paspaboTtanu MeTof ObICTPOro [AW3NEKTPO-
METPUYECKOro OnpejeneHUs cofepXxaHus wMm'acna B COeBbIX
606ax M NbHAHOM ceMeHW. Pa3menbyeHuMe 3epHa M 3IKCTpak-
LMa MpOu3BOAUANCL OLHOBPEMEHHO B CMeuuanbHO CO34aH-
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HOM ANnd 3TOM uenn ApobUALHOM 3KCTpakTope. B KauvecTse
aKcTpareHTa wucnonb3oBanca o-guxnopbeHson. PacTsop,
EMAPOMNLTPOBAHHbIA MOCAEe YEeTbIPEXMUHYTHON 3KCTpakuuu,
uccnefosancs AuanektpoMerpuueckum metogom, | copep-
XaHune Macna OnNpeaensanocb NO KaambpoOBOYHOW KPUBOIA.
XoTa (unbTpoBaHWe yBenunyuBaeT Bpems aHanumsa fo 15—
20 MWH, TeM He mMeHee, MPW XOPOLIeRn opraHusaumm pab6boT
MEeTOA NPUMEHUM W ANA CEPUIAHBIX WCCMEeAOBaHWA C npo-
nssoauTenoHoctoto 20—30 wuccnegyembiX BeuwectB B 1 u.
PaccmaTtpuBabmbiil  MeTO4 NPUrofeH U ANA BbiIABNEHUA
noajenok (nNoggenka 'mMacna ropbkoro MUHgans npuMeLlmBa-
HUem 9% TeprneHTUHHOro mMacna CHUXaeT AUINEKTPUUECKYIO
npoHnuaemoctb ¢ 8,57 po 7,89). CtapeHune aPupHbIX Macen
MON<eT OoueHMBaTbLCHA ;N0 3HavyeHuto e [J1. 244]. OunanekTpo-
MeTpW'YyecKniAi MeTOA NPUMEHUM U ONA KOHTPONA yMeHbLie-
HUA ogHOro uymucna. Tak, C YMEHbWEHUeM WOAHOro 4yucna
Npu BapKe CryLWeHHOro NbHAHOIO Macna 3HayeHue AUINEK-
TPUYECKON MPOHULAEMOCTM 3HAUYMTENbHO YMeHbluaeTcs.

38. MMpon3BoACTBO MUHEPaIbHBLIX Macen

OvnaneKkTpomeTpma HaxoguT nNpUMEHeHWe B 3afjavax
onpefefneHns cofepxaHuWs BOAbl B MUHepaNibHbIX Macnax
[N. 36, 312]. PacnpocTpaHeHHble MeTOAbl OMNpefeneHuns
coflepXaHus BOAbl MPUMEHAOTCA B 3TOM C/lyyae OYeHb
OrpaHM4YeHHO. [M3NeKTPOMETPUYECKUA MeTOA, NPensoXeH-
Hblli Canaem u coTpygHukamu [J1. 312], npegycmaTtpuBaet
pacTBOpeHUe BOfAbl, HaxoAasdwWwelcs B 3IMYyNbrMpoBaHHOM CO-
CTOSIHUMW, B cnegywwux nponopuuax. Mpu cojepXaHuu BO-
ool B npegenax 0—0,1% Kk 95% MwuHepanbHOro wmacna
pobasnsetcs 1% conoseta N (BelwecTBa, CNOCOGCTBYIOLLETNO
pacTBOpeHut0 BOAbI) W 4% ras3oiins; npu cofepXaHuu BOLbI
0,1—0,5% Kk 90% MuHepanbHOro Macna pgob6asnseTcs
5% conoBeta N n 5% rasoiinda. CobnogeHne yKasaHHbIX
npQnopunin Heo6Xo0AMMO, NOCKONbKY NPU PacTBOPEHUMN 3aBWU-
CUMOCTb MeXAYy AW3eKTPUYEeCKOW MPOHMLAEMOCTbIO U KO-
NNYeCTBOM PacTBOPEHHOW BOAbl NWHEWHa, a AW3NeKTpuyec-
Kas MPOHWULAEMOCTb 3MY/NbCUIA MUHepaNbHOe Macno—Bofa,
o6pasyloLlmnxca nNpyu nNpeBbilleHWN npefena pacTB>0PMMOCTH,
3aBUCUT M€ TONbKO OT KOHUeHTpauuu BOAbl, MO M OT
cTeneHn o06pa3oBaHUA 3MY/IbCUU.

[dvnanekTpomeTpnyeckne MeTOAbl MPUMEHATCA ANA UC-
cniefoBaHWs OKWCNEeHUA CcMa3ouHbiXx Macen [J1. 236, 243].
CMa304Hble Macfna HWU3KOr0 KayecTBa Ha HU3KOM 4vacToTe
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MMEIT 3HauuTeNbHble MOTepM OT 9NeKTPONPOBOAHOCTMH.
Mpu MOBbLIWEHWN YacTOTbl MOTEpPM MOCTEMNEHHO YMeHb-
watotcs. Mpu  uU3yyeHWW npouecca CcTapeHUs  macna
nog AeACTBMEM  OKWUCMEeHUs  cnedyeT  KOHTPONMPOBATH
TONbKO MOTEpPU OT 371eKTPOMPOBOAHOCTM, W3Mepss WX Ha
HU3KOW yvacToTe. B npouecce cTapeHUs B HEMONspHble
A cnabononspHbie MONEKYNbl CBEXEro mMacna MpoHWUKalT
CUNbHO MONSIPHbIE TPYMMbl, OKa3biBaloUiMe GONbLIOE BAUSHUE

Ha AW3NEKTPUYECKYI0 MPOHULAEMOCTb W AUINEKTPUYECKUe
notepu [J1. 321].

39. bBymaxkHass NpPOMBbILLNEHHOCTb

Akkep wn Xapgakep [/l1. 3] CKOHCTpyuMpoBanaum wu3Mepwu-
TeNbHYI YCTAaHOBKY, MpeAHa3HauYeHHYH And OnpefeneHus
BMlAXHOCTU Gymaru. Yexocnoeaukue mccnepoBatenn ®opeiT
n Hemey [J1. 85], a Takxe CHerupes [J/l. 299] gna onpe-
fLeneHua BRaXHOCTU OGyMaru BOCMONb30BaNUCb MOCTOBbIM
npu6opom ¢ pabouyei yactoToit 80 Iu. Wccnepyemas byma-
ra CKofMb3uMna B 3a30pe KOHAeHcatopa, 06pa3soBaHHOrO
OpOH30BbIMU NnacTUHaMu. OCHOBHasf €.MKOCTb KOHfAeHcaTo-
pa coctaBnana 300 nd. BnaxHOCTb aBTOMATUYECKW pery-
AMpoBanacb Mpu MOMOLWIM MHEBMOKfanaHa.

40. MwuuieBas NPOMbILWNIEHHOCTb (NeKapHas, MyKOMO/bHas,
MOJI0YHasi, MsicHas 1 ap.)

OvanekTpuyeckme MeTofbl MOTYT NPUMEHATHCA W B NU-
LEeBO/ MPOMbIWEHNOCTU. B cneymanbHoi nuTepaTtype
0MMcaHo MHOr0 MeTOJO0B OMNpejeneHUs COAEepXaHWs BOAbl
B MULLEBbIX MPOAYKTAax, B TOM 4MCNe MeTOAbl OMpeAeneHus
BMlaXHOCTM 3epHa [/1. 104], wmykm [/1. 290], pApOXXKeW
[N. 64a], kpaxmana [/1. 290], osowein [/1. 306]. LiepHa [/1. 40]
onucan cnocob onpefeneHUs cCofepXaHua BOAbl B CYXMUX MO-
NOYHbIX NpoaykTax. Cnocob NpMMeHWUM, FnaBHbIM 06pa3om»
ANA  KOHTPONA CBEXMWX MNPOAYKTOB. [lpu XxpaneHum 3Tux
NPOLYKTOB M3MEHEHWe UX KayecTBa COMNPOBOXJaeTcs U3Me-
HeHMEM Kanub6poBOYHON KpuBoi. KaxAblii BUA NPOAYKTOB
XapakTepusyeTtca COOGCTBEHHOW KpuBoi. [yBepHoi [/1. 65]
paspaboTan 3Kcnpecc-meToAbl OMNpefeneHUs  BAAXHOCTM
MCXOAHbIX MNPOAYKTOB, MCMONb3yeMbIX MpuW MPOU3BOACTBE
nuea. lMorpewHocTb onpeAeneHns 3TUMKU MeTOAaMuU COAep-
XaHua BoAbl B nuBe cocTaBnsna +0,3%. Mofo6bHbIM 06pa-
30M KOHTPONUpYeTCs U cofepXaHue BOAbI B COnofde, fAume-
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He, MPeccoBaHHbIX Apox>kax. lMpouegypa W3MeEpPeHUA BRax-
HOCTW [LPOXOKEeR TpebyeT 6 MUH.

BblN0 YCTaHOBAEHO, 4YTO AW3IEKTPOMErP'MYECKNA MeToj
MOXHO pacnpocTpaHuUTb W 'Ha aHanu3 NULLEBbIX MPOLYKTOB,
cogepxawmx 6enok u xup. Bo ®PpaHumm cosgaH [uanek-
TPOMETPUYECKUIA MeTOA .HenpepbiBHOrOo KOHTpOAsA .Mpowus-
BogcTBa CWBOYHHOO macna. B mameputenbHOM YCTPOMCTBE
MCMONb3YIOTCA BbICOKOYACTOTHbIE pPE30HATOPbl C OTpaxa-
TeNbHbIM  KJIUCTPOHOM. Macno BfAaBnAuWBaeTca  Mexay
obknagkamu, Ha "KoTopble NOAAKOTCA TOKM BbICOKOW 4acTOThI.

B Uexocnosakum dekca ¢ coTpygHukamm [J1. 41, 79, 81]
paspa6otan npubop Tuna MA-1 [gns HenpepbiBHOro onpe-
feneHna cojepXaHusa BOAbl B CAuBO'YwOoM Macne. [Mpubop
perncTpupyet 'M3MEHeHUs .BNaXHOCTU. TOYHOCTb M3MepeHus
+0,3% HrO. Mpubop Ana onpefeneHns cofepXxaHusa BOAbl
B C/IMBOYHOM Macne onucaH n JobuHckum [/1. 57].

Knesep [/1. 42] wnccnepoBan BO3MOXHOCTU MPUMEHEHUA
OV3NeKTPOMETPUN B 'MPOU3BOACTBE XMPOB. WccnepoBaHus
XXNPOB MpPOBOAMAN Takxe 3me [J/1. 222] wn Nk [/1. '155].
MeTtog Ménepa u Cnesrota [J1. 176] ocHOBaH Ma ObICTPOM
OV3NEeKTPOMETPUYECKOM OMNpefeneHun  cofepXaHus BOAbI
B MfiCE W MACHbIX W34enuax W ucnonb3yet anyon 167
(cmecb AMOKCAH — FIMKONbMOHO3TWUIOBLIA 3gup). Mpu go-
6aBneHWN rNMKoNbMOHO3TMNOBOTrO 3upa (e=13,5) Kk fu-
OKCaHy [M3INneKTpuyeckas MPOHULLAEMOCTb MOC/NefHero yse-
NNYNBAETCH HEe3HauYUTeNbHO, B TO BPeMS KakK BOAOOTHWUMAalO-
Wwas cnocobHOCTb BO3pacTaeT CYLLECTBEHHO.

Tabnuua 18
N3NEKTPHYECKT .1
Hop Anpo.mqgemocm
YuncTblii CBMHON 3,14
CoBSHKUIA 3,07
Kon6acHblii 2,92—3,15

B 1abn. 18 npuBefeHbl 3HAYEHUA AUINEKTPUYECKOW
NMPOHWNLLAEMOCTN HEKOTOPbLIX >XXUPOB, MOJYYEHHble NpU M3Me-
peHuax no metogy [J/1. 176]. SkcTpakumsa 1—2 r MACHOro
MpogyKTa NPOM3BOAMUTCS B CTEKNAHHOW CTYMKe, M306paXKeH-
HOll Ha puc. 66. B npucyTcTBMM 3ayona KnetyaTky pacTu-
patoT. Yepes 3—5 MUH npoLecc 3IKCTpaKuum 3akaHyuBaeTCH.
AvanekTpuyeckyo nNpoHWLaeMOCTb CMecu 31yosn — Bofa
N3MepPAKT B XWAKOCTHON dA4veilke nocne (UAbTPOBaHUA.
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PesynbTaT M3MepeHWs OLEeHMBAOT N0  Kanu6poBo4HOM
KpPUBOWA.

Kak nokasan 3Me, 3HeKTUBHOCTb MPUMEHEHUA 3/1y0-
na 167 HaMHOro noBblWaeTcs, ecnu nyTem [obaBneHus
HeGONbLIOro KO/MYecTBa BOAbl YMEHbWWTb TUFPOCKOMUY-
HOCTb. MeTof MOXHO WCMNO/b30BATbL W [JIA;KOHTPONA NpoLec-
COB MPW MPOMbIWJIEHHOM Npou3BoAacTee. B atom cnydae
ncnonb3yeTca 'KannmbpoBoyHas 3aBUCUMOCTb NpupalieHue
OVN3NEeKTPUYECKON MPOHULLAEMOCTU — MNPOLEHTHOEe cofepXxa-
HWe BOfbl. DIYMETP B TEYEHWe HEeCKO/bKUX M.MUYT MO3BONA-
eT uccrefoBaTb Mac/io, TBOPOr, ChIp.

41. TabayHas NPOMbILIEHHOCTb

Mpubop -KOHTPONA BAAXHOCTWM AN TabayHOW NPOMbIL-
NleHHocTn paspaboTtan Aykat [J1. 64]. dupma WTLW pgna
onpejeneHns BAAXHOCTW pesaHoro Tabaka W curapet
BbiNyCTWMNA cneuunanbHyt a4veilky [J1. 244]. B aHrnuiickom
nateHte [/1. 152] pnA U3MepeHWs BNAXHOCTU pe3aHoro
Tabaka NpeAnoXeH MWUKPOBOMHOBLIA Npubop, cocToAWwmni n3
npueMHo-nepeAalLWwero ycTponcTea, CHabXeHHOro aHTeHHa-
MW, MeXJy KOTOpbIMM MNoMmellaeTcd uccnefyemblii Tabak.
B 3aBMCMMOCTM OT BRaxHOCTU TabakKa KOMMYECTBO 3HepPruu,
nonajatwleid Ha MPUEMHYK aHTeHHY, W3MeHseTcd, uTo
perncTpupyetcsd no cTpenodylomy uHaMkatopy, KanubposaH-
HOMY B MpoOLeHTax BAaxHocTu. [na onpefeneHns Bhax-
HOCTW CnpeccoBaHHOro Tabaka WCNONb3YHOTCA BCTaBHblE
3NeKTPOAbl, MO3BONAKOLWME U3IMEPATb BIAXHOCTb B N060OM
mecTe 6110Ka.

42. XuMuns 1 TEXHONOTNA YIS
[N. 13, 14, 316]

Ma*lbmep [/1. 260] 3aHMMancs wccnefoBaHUAMU  [un-
3/1eKTPOMETPUYECKOr0 MeToAa ONpefenieHns  BAaXHOCTH
Kokca, a Knemt [/1. 135] n Acbax [Jl. 9] pa3pabaTbiBanu
METOAMKY ONpefeneHWa BnaxHocTu 6yporo yrng. o fgaH-
HbiIM KnemTa Ha TOYHOCTb AUINEKTPUYECKUX WU3MEPEHWU
OKasblBalOT BAWAHWE: pacnpejeneHne BofAbl B  06beme,
3/IeKTPONpPOBOLHOCTL 06pa3yoB u paboyas TemnepaTypa.
Au [N. 11] ucnonb3oBan AW3NEKTPOMETPUIO ANA U3YYeHUN
3nern'puyeckux CBOWCTB U CMNEKaemMocTU yrns u paspaboTan
KOMOWHUPOBAHHbLIA WUMMEPCUOHHbLIA  MeTOL M3MEpeHus Au-
31eKTPUYECKON MNPOHMLAEMOCTM MOPOLIKOO6GpasHbIX 06pas-
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uos yrna [J1. 10]. MeTtoh no3BoffieT onpefendatb (akTu-
YeCcKyl AU3NEeKTPUYECKYI MPOHULAEEMOCTb Yrns U npuroged
4NS uccnefoBaHWA MPUPOAHOTO M WUCKYCCTBEH'HOTO  KOKCOB
Cc 60NbWUMN ANINEKTPUYECKUMMN MOTEPAMMU U C BONbLIORA An-
3NeKTPUYECKOA MNPOHWULAEMOCTbLIO. Mpu wncnonb3oBaHUK
B KauyecTBe WMMEPCUO'HHOW >XWMAKOCTU MapatMHOBOro Macna
4NA maTepuanoB C AW3NeKTpUyeckoi npoluuaemocTbio He
6onee 20 meTofn paeT nNOrpewHocTb MeHee 3%1 Ecnn gun-
3fleKTpuyeckKas npoHuuaeMocTb 6o0nbwe ‘20, NOrpewHOCTb He
npesocxoant 6%1 Ha AW3INEeKTPUYeCcKyd MNPOHULAEMOCTb
yrng 3HaymTenbHOe B/INAHWE OKa3blBAeT COfEPXaHWe B Hem
MUHepanyHblX BewWwecTB. 3HAYEHUA AUINEKTPUYECKUX MPOHU-
LaemMoCTeil [gna yrnei, nNpowWefWnNX Yepe3 KOHTAKTHbIN
MeTamMop(u3M W He MNpowejWwmnx Yepes Hero, oTauMyaroTCcA
6onee yem Ha nopagok. OuanekTpuyeckas npoHuuaemocTb
XOpPOLLO CneKarowerocqd rasoBoro yrfia fnexuT B npegenax
3—5, a AnaneKTpuyeckas MPOHULAEMOCTb Yraa, npowegule-
ro 4yepes 'KOHTaKTHbIA MeTamopdu3m, MOXeT [OCTuratb
100—300. A4y ycTaHOBM/, 4TO COMOCTaBNA pe3ynbTaThl
OVN3NeKTPUYECKUX W3MEpPEeHUn ¢ pesynbTaTamum  U3MepeHus
3/1eKTPONPOBOLHOCTM, MOX'HO NMPOU3BOAUTL ObLICTPYIO OLEHKY
CMeKaeMoCTU Yrfei Ha MecTe.

BaH KpeBeneH [J1. 142] c coTpyfgHMKamMu onpegenun,
4yTO AM3NeKTpuU4yeckas NPOHULAEeMOCTb W3MEHSEeTCAa C U3Me-
-HEHVWEM CMeKaemMoCTW yrns, NpuyemMm ee MUHUMYM NpUXoguT-~
CA Ha XXWUPHbIA KaMeHHbIA yronb. B Tabn. 19 npuBeaeHbb

Ta6nuuya 19
Yronb € 1 Yronb 8
MNameHHbIA  ..........c...... 4 0--4,4 KY3HEUYHDbI W .ccoeereerinnnn 3,6—4.0
[a30BbIM....ccvvereririnne 3,6--3,9 Towwnii . 4,1-50
AHTPALNT].coeeireeens Bonee 5,0

JaHHble KpeBeneHa [N OCHOBHbIX BWAOB Yrnei, noKasbl-
Batolue, YTO pasNMuMa B € He 0YEeHb BEJIUKW.

Ky3HeLu0B MOAy4YWNn  HECKONbKO  MeHbllee 3HayeHue
(e= 2,6) ANINEKTPUYECKON MNPOHULAEMOCTU YrONbHON CMe-
CW, MCNONb3yeMOi [N KOKcoBaHWs B [oHeuke. JIMCHep
[N. 153] oueHuBaeT 3HAYeHUA [UINEKTPUYECKON NpoHuULae-
MOCTU HeMeLKuX 6ypbix yrieil B npegenax 4,7—5,3. Cornac-
HO faHHbIM KpeBefeHa HEOAHOPOAHOCTb YrAsA Bbl3bIBaeT
3HaUYUTeNbHbIE M3MEHEHWUA ero AU3NeKTPUYeCKUX CBOWCTB.
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Cpefon HeopraHW4YeCcKUX MuHe-

panbHbIX NpuUMeceil Hambonb-

WMe NOrpewHoCTN Npu AN3neK-

TPUYECKUX U3MEPEHUAX BHO-

UT NUpuUT. JITOT MaTepuan

NpakTU4YecKn ABNAETCA MeTan-

nom (npoBogHWKOM). MpucyT-

CTBME BOAbl TakKXe oTpuua-

Te/lbHO BAWAET Ha pe3ynbTa-

Tbl U3MEPEHWI, MOCKOMbKY Ha-  Puc. 132 YcTaHoBka Ans Henpe-

nmyme Bnaru anAaeT y”.”o PbIBHOI0  AH31EKTPOMETPUYHECKO-
o ro uccnepgoBaHua yrns.

cBoiicTBa 3nekTponnTa. | — BanuK: 2 — noAWMNHUAK, yKpen-
ANSNEKTPOMETPUUECKNIN M- Jenneli e Hemomixign Kpociie

TOA4 MOXET MCno/sb3oBaThCA WU K(SH,quCElT(;)paZ 5— yronbHas cmeﬂ:b.

0N HEenpepbiBHOTO KOHTPONA

BNIAXXHOCTN OGpukeTa M KokcoBoro yrns. B Cosetckom Coto-

3e YepHbiwes n MpysnHues [/1. 48] B NpOMbIWNEHHbIX U3Me-

pUTENbHbIX YCTaHOBKax HemnpepbiBHOro AeicTBuA ycTpa-

HUAW  HEeobXoAUMOCTb yacToil  KanunbpoBkM  npubopos

(puc. 132).

43. Xvmunyeckas NPOMbILLNEHHOCTb
[/1. 194a, 196, 221]

LvnanekTpomeTpus B XMMUYECKON MPOMBILLAEHHOCTU MNpU-
MeHSieTCA npexpje BCero B 00MacCTU KOHTPOASA XUMUYECKUX
npoLeccoB W peakuuid M B 3ajavyax W3MEPEHUA  YPOBHEN.
MpenMyLecTBO AM3NEKTPOMETPUYECKOTO MeToAa No cpaBHe-
HUIO C APYTMMU MeTOoAamMu KOHTPOAS COCTOMT B TOM, 4TO
€MKOCTHbIE YYBCTBUTENbHbIE 3/IeMeHTbl  6e3 0cob6biIX TpYA-
HOCTeil MOryT BCTpauBaTbCs B caMoOe pas3juMuyHoe o6opypno-
BaHMe (Jaxe B aBTOKNaBbl).

Tomac, ®elirnd v Buncon [J1. 318] ans onpegeneHus
cofepXaHus Tonyona B napauHOBOM K umknonapagpuHo-
BOW CMecuM NpUMBHWAN W3MepUTeNbHbIN npeobpasoBaTens,
MOCTPOEHHbI MO reTepoAMHHON cxeme. MeToh W3MepeHUN
OCHOBbIBAETCA Ha TOM, YTO AM3NEKTpUYecKas MPOHMLAEMOCTb
napaMHOB U UMKAoNapaMHOB MEHbLUe, 4YeM apomaTuyec-
KNX YrneBoAopoaoB. [OrpewHoOCTb OMNpeAeneHns cofepixa-
HUA To/Nyona 3aBUCUT OT W3MEHeHWA KOHLeHTpauui napa-
tbuHa 1 uyumknonapaguHa. Tak, B cnydyae 70%-Horo
cojepxaHua tonyona 5%-Hoe UW3MeHEHME KOHLUeHTpauuu
napaMHOB M UMKAoNapahMHOB MOXET NPUBECTU K NorpeLu-
HOCTU M3MepeHnin +1%".
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CpepcTBaMy LU3NEKTPOMETPUU YAAeTCHs KOHTPONMPOBaThb
arepudurKaynilo NeHTaspuTputa (TaneBoi  KUCNOTOMN  Mpw
NPOM3BOACTBE NA'KOBbIX W ankugHbiX cmon [J1. 228]. AHa-
nornogbiM o06pa3oM KO(HTPO/NMPyeTCcs M CTeneHb XJ10pupoBa-
HUSA LUKAOrekcaHa.

B Cosetckom Coto3e JlanwuH [J1. 145a] wn Epwmakos
[N. |1'29] paspa6oTanu npubopbl AU3NEKTPOMETPUYECKOTO
onpepeneHuna BnaxHoctu. lMpubop EB-2M, co3gaHHbIli Ep-
MaKOoBbIM, MNpUMeHsAeTCA ANA  ONpeAeneHns BAAXKHOCTU
B [BOWMHbIX cucTemax, obecneymBas HafjeXxHble U3MepeHuWs
JaXe MNpu HesHaunTenbHbIX W3MEHEHUSAX [U3INEeKTPUYECKOW
npoHuuaemocTn. B coctaB npubopa BX0oAUT 6eCKOHTaKTHas
n3MepuTenbHas fAdveilka 06beMOM 5 MA, KOHCTPYKLUA
KOoTOpoil npucnocob6neHa AN U3MEPEHWS  BAAXHOCTU ne-

KapCTBEHHbIX NpenapaToB B BUAe TabNeToOK, MOPOLWKOB W
3MYNbCUIA.

44, OTtpac/iv npOMBbILNEHHOCTH, UCNONb3YIOLLNE
HeopraHnyeckne XxmMmmnyeckmne BeLlecTBa

Lna wnccnegosaHns Matepuanos, MPUMEHSEMbIX B CTpOU-
TenbcTBE, D6€pT BMECTO MeHee TOYHOro MPAMOro MCNosb30-
Bas KOCBEHHbI AM3NEeKTPOMeTPUYECKUA  MeToh, MPUMEHUB
ANA 3nwuMpoBaHWs guokcaH. B [J1. >291] cpenaH o0630p
NPUMEHEHUS  OU3EKTPOMETPUYECKUX MeTOA0B B MPOMbILL-
NEeHHOCTN CTPOUTENIbHBIX MaTepuanoB W NpU MNPOU3BOACTBE
Kepamuyeckux Matepumanos. Lasunb [J1. 50] wum3yuan
3KCTPaKLMOHHbLIM KOCBEHHbIM METOAOM BWAbl CBA3M BOAbI
B M3BeCTKOBOM TecTe. Cakarauu [J1. 276] CKOHCTpyupoBan
npuéop And uccnefoBaHUs BAaXHbIX MaTepuanoB. XoOBenn
[N. 122] wn3mepsan LU3INEKTPUYECKYD NPOHWULAEMOCTb pas-
NNYHLIX MWUHEPanoB W FOPHbIX NOPOA B fAMana3oHe 4acToT
50 M'y—30 Mrly; ogHa yacTb MaTepuanos obnagana gu-
crnepcueil Npu HWM3KOW vacToTe, y Apyrom pgucnepcus nmbo
MOMIHOCTbID OTCYTCTBOBAaNa, NMbB0O 6blna BbipaXKeHa BO BCEM
4YaCTOTHOM AuanasoHe. Y 06pa3uyoB 4YWUCTbIX MWHEpPanoB
ancnepcun He Habnwpfanocs.

Cunukatbl U CTEK/I0O OYeHb 4acTO XapaKTepusylTca M-
3NeKTPUYECKUMMN NoKaszaTensMu, HecMoTpsAs Ha TO 06CTOf-
TeNbCTBO, UYTO OHMU ABNAKOTCA MHOTOKOMMOHEHTHbLIMM
cucTemMamu. WIHTepecHO, 4TO C yBe/IMYEHUEM CcOfepXXaHus
blarO n K20 pguanekTtpuyeckas MNPOHULAEMOCTb 3TUX MaTe-
pnanoB Bo3pacTaeT [/1. 197].
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Beprep [/1. 20] n Ay [/1. L] wnccnefoBanH BO3MOX-
HOCTb MPUMEHEHUA AMINEeKTPOMETPUYECKOro MeToja fAns
MPOMBILINEHHOTO pasfieNeHns MUHepanbHbIX BewecTs. [Ans
3TOi uenu 6binM paspaboTaHbl cenapaTopbl C Mepuoguyec-
KUM pasfeneHvem BewecTs. O6pasey MWHEpPanbHOro Be-
ecTBa KNafleTCa Ha HWXHWE 3MeKTPOAbl, 3aTeM BKAKOYAlOT
HanpsaxeHue. MwuHepanbl € AMINEKTPUYECKONW nNpoHuLae-
MOCTbIO, MeHbLlel 4Yem Yy TrOpHOW MOpoAbl., CCbiNatTCH
C HWKHUX 3NeKTPOJO0B M nonajatT B COOPHMK, a MUHepasbl
c 60NbLIOKA AM3INEKTPUYECKON MPOHULLAEMOCTBIO  OCTalTCA
Ha 3nekTpofax. M3roTtoBnswTCAs M cenapaTopbl HempepbiB-
HOro [JeiicTBMA, Hanmpumep, [ANA OYUCTKM TaHTaNoBOro
KOHUeHTpaTa. lMpu oboraweHun pygbl pasfefieHne 3nemeH-
TOB CPEACTBAMU AMN3NEKTPOMETPUU MOXHO BECTU B Cayyasx,
KOrfa 3HauyeHWs AW3NEKTPUYECKOW MNPOHULAEMOCTU pyfabl K
MycToi nopofAbl 3HAYMTENbHO OTAWYAKOTCA ApYr OT Apyra.
[ns nNpoMmbllWNEHHOT0 MPUMEHEHUS NepCrneKTUBEH LUINEKT-
podopeTuyeckuii cnocob, KOTOPbIE MOXHO MNPUMEHATb Mpu
oboraweHun pyg, cofepxawmux cynb@uabl U OKWUCbI TAXKe-
NbIX MeTannos.

45. MpuMeHeHVe AON3NEKTPOMETPUN B Npubopax KOHTPONS,
peructpaumm 1M asToMatn3aumn npOMbILLIEHHOro
npon3BoAcTBa

[N. 55, 90, 121, 175, 228, 287, 329]

HenpepbiBHbIE MNPOW3BOACTBEHHbLIE [AM3NIEKTPOMETPUYeC-
KWe uccnefoBaHUA OKUAKOCTeR, a TakXe HenpepbiBHaS
permcrtpauma pesynbTaTOB WX WCCNefOBaHWIi He BbI3bIBAIOT
0cobbiX TpygHocTeid. 3me [J1. 202, 206] rayboko un3yuan
pofib OU3INEKTPOMETPUYECKUX METOA0B B TEXHUKE KOHTPONA
M ynpasNeHUs XUMWYECKMMW npoueccamun. Knawr wu ero
coTpygHukmn [J1. 139], a Takxe [MatTepcoH [J1. 263] u3yua-
AN NPUMeHeHWe AWIN&KTpPOMeTpUW ANS Ueneli aBToMaTu3a-
uvn. Ona ocyuwecTBfeHWA NPOU3BOACTBEHHOIO KOHTPONA
hupmbl ncnonb3osana npubéop anorpad (cm. puc. 22).
Buser n lact [/1. 330] CKOHCTpyuMpoBanu aBTOMaTuyeckue
ypaBHOBELIMBAOLIMECA MOCTbl ANA W3MepeHusa emkocTu. U3
YCTPOWCTB  pe30HAHCHOr0 Twuna ANf MNPOU3BOACTBEHHOIO
KOHTpONsA ucnonb3ytoTcs npubop Ime tuna 60 (3K, a Takxe
MPOMbILWAEHHbIA Wn3MepuTenb emkoctu [MyHropa — b. Ha-
5s—Ca6o (cm. puc. 17). 3ITOoT npubop BbiNnyckaetcs
B HECKOJIbKUX MOAUMUKALUAX U MOXET MPUMEHATLCA MpK
HenpepbIBHOM aHanu3e XWAKOCTe, NOpoLwKoB, Tabaka, yrns
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m 1. 4. OfHa w3 mogeneid npmubopa mcnonblyeTcs AnA He-
MPepbIBHOIO U3MEPEHUS BMIAXXHOCTU (POALIM, B YACTHOCTU
uennotaHoBO, B npouecce ee mnpomssogcTea [J1. 195a],
OnucblBaeMbliA AU3NEKTPOMETP BbIMOMHEH Ha TpaH3ucTopax
M MNCMONb3yeT fiYeliKy C paccesHHbIM noneM. HAueiika KOH
TaKkTUpyeT TOMbKO C OLHOW W3 NOBEPXHOCTEA (ONbru, uTo
ynpouiaeT o6cnyxuBaHue npouecca KoHTpons. Wcnonb3sye-
MbIi MeTOf -OMpejeneHWss BIAXHOCTU  XapaKTepusyeTcs
BoIcO'KuM 6bICTpoAeicTBMEM, YAOOGCTBOM U CENEKTUBHOCTLIO;
NpUCyTCTBME TAULEPWHA HE YXYALIAET TOYHOCTU W3MEpPeHUN.

Lnsa peructpauuu pesynbTaToB WM3MEPEHUN MOXHO WUC-
nonb30BaTb  06bIYHbIE caMmonucubl C nepuMoauYecKoi
neyatbto Kaxpgble 20—30 c. Ans peructpayum 6bICTPONpO-
TeKalLWmnx NpoLeccoB NMPUMEHSOTCS CNeluanbHble perucTpu-
pytowune npubopbl [/1. 202, 212]. ®upma VTV ana KOHT-
pons NpPOAYKTOB [AUCTUANALWKM  WU3rOTOBUMA  30/104YEHbIE
M3MepUTeNbHble AYelikn. N3mepuTenbHblli 3nemMeHT ®okcbo-
po, BBLIMOMHEHHbIA U3 HepXaBelwuweh cTaaum u TedoHa,
BCTaBNsAeTCSA HenocpeAcTBeHHO B Tpyby, Mo KOTOpoil mpoTe-
KaeT uccnejyeMoe BeLLeCTBO.

OunanekppOmeTtp:nio uenec006|pa3(HO npumeHATb ANs 'He-
MPepbIBHOT0 aBTOMATMYEeCKOr0 aHanu3a [BONHbIX OpraHuve-
CKMX CWUCTEM, B YaCTHOCTW CUCTEM 6GEH30/1— LUKNOTEeKCaH,
TONlYON — UMKNOrekcaH, BoOfja— HeTb, TONyon — napagu-
HOBbIA YrneBojopof, TONYON — HapTEHOBLIA Yrnesogopos
[1. 90]. Ana sTux ueneir dekca u PoseHbaym co3ganm He-
CKOJIbKO TUMOB fiYeeK W MU3MepuTenbHbIX npubopos [J1. 81].

Oco60 BaxHOI 3afayeil ABNSeTCA HenpepbiBHOE M3Mepe-
HUE'BNaXXHOCTW B NPOMbILINEHHOCTM OPraHWYecKoro CUHTe3a.
NanwwuH [/1. 145a] CcKOHCTpyupoBan [AW3NIEKTPOMeTp Tuna
EPB-55, npegHasHa4yeHHbI 4N KOHTPONS aBTOMAaTUYECKUX
onepauuin n onpefeneHs BAaXHOCTU OpPraHWYecKMX pacTBo-
puteneit. MpuHuun peincteus “npubopa EPB-55 0CHOBbIBa-
eTCA Ha M3MEpPEeHUM KOMMMEKCHON AWU3NEeKTPUYeCKOW NpPOHU-
LaemMocTn HKuakocTeir. [Mszaink [/1. 66] paspabaTbiBan
aBTOMaTM4YecKkune ycTpoiicTBa Ana namepeHms ypoB(Hein n pe-
rynnposaHuns. B 3Tux ycTpoicTBax .MCNONb30'BaINCL €M-
KOCTHble 'TlpeobpasoBaTtenu.

Pa3paboTka cpefcTB ANA HeMNpepbIBHOTO AW3NEKTPOMET-
pMYecKOro aHanms3a CbiMyYux MaTep.ManoB HaTanKuBaeTcs
Ha TpygHOCTW peweHns (MHOrMX TeXHWYecKUx npobnem
[n. 171, 260]. Mpu wnccnesoBaHWM 3epHUCTbLIX MaTepuanos
TpebyeTcsd NOAAepXUBaTb MOCTOAHHLIMH Maccy W TONLWMWHY
cnos B npobe. OAMH M3 cnocoboB pelleHUd 3agadu paetcs
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Ha puc. 133. [Ans HenpepbiBHOrO W3MEpPeHUAa L[U3NEeKTPU-
YeCKOW MPOHMLAEMOCTU CbINy4YnX MaTepuanos Haubonee
(Mpremnembl KOHAEHCATOPbl C paccesHHbIM nonem. B npu-
BEeleHHON 'Ha PUCYHKE YCTaHOBKE WMeeTCAa YCTPOMCTBO,
obecneymBaroLlee NOCTOAHHYH BbLICOTY UCCMegyemMoro maTe-
puana Ha JfieHTe TpaHcnopre-
pa. BaXHbIM NpeuMyLLecTBOM
KOHAeHcaTopa C pacCesHHbIM
nosiem SBNAETCA TO, 4TO MNpu
TO/ILNHE CNOA UMCCNefyemoro
mMaTepnana 6o0nblle 3afaHHON
JanbHelllee W3MeHeHWe TON-
WWHbl He OKa3blBaeT 3aMeTHO-
ro BAWSHUA Ha pe3ynbTaThl
n3MepeHunin. TpypaHee ycTpa-
HUTb MOrPEWHOCTU, BbI3bIBAE-  pyc. '133, Cxema ycTaHOBKM ANS
Mble U3MEHEHUNEM pasmepoa 3e- HEMpPepbIBHOIo nccenepoBaHUA
peH. A ns uccnepoBaHus cbiny- 3ePHUCTLIX MPOAYKTOB.
Yynx MaTepuanoB Ha TpaHcnop-
TepHoOli neHTe upma bpabeHgepCcKOHCTpyuMpoBana usMepu-
TeNbHbIA  y4acTOK C [BYX3NeKTPOAHOW KOHLEHCATOPHOIA
AYeikol, B KOTOPOW OAWH W3 3MEKTPOLOB pa3MelleH 'Haj
neHTON TpaHcnopTepa Ha onpegeneHHOM paccTOfHUM OT
Hee, a APYroi 3NeKTPOA— WENOCPeACTBEHHO MNOA4 /IEHTOW.
Mpn wun3mepeHnax qonern ‘N nNUCTOBOrOo 'mMaTepuana
MCMOMb3YIOTCA eMKOCTHble W3MEepeHus C 3NeMeHTaMu Kak
KO'HTaKTHOro, Tak M 6eCKOHTAKTHOro TWUMOB.
PasymeeTcs, 'mMpM MCNONb30Ba.HUM 6GECKOHTaKTHbIX 3fe-
MEHTOB MNPUXOAWNTCA [OBONbCTBOBATHCA MEHbLUEA YYBCTBU-
TeNbHOCTbLIO.



TABJINLbI

MPUNOXEHWA

KOHCTAHT, WCMOJ/Ib3YEMbIX B
OVNINEKTPOLWLITPNIA

[11. 584,

160, 199]

1. AnaneKTpuUu3CcKas MPOHULAEMOCTb OPraHUUrcKux

€0:)AVHCHWIA

a) YrneesoAopoAbl asnunTuyeckune

CoiignneHHe

/r-neH TaH

/-neHTaH
MentnneH-1
2-MeTUNByTUNEH-1

/r-rekcam

/l-renTaH
2-MeTuAreKcaH
3-MeTHAreKcaH
3-3TuNnNeHTaH

n-oKTaH

2,2 ,4-TpUMETUNNEHTaAH
3-meTunrenTaH

OKTUneH-1 (a-OKTHJ/IEH)
/r-HoHaH

2-MeTUNOKTaH
4-MeTUNOoKTaH

N-AexaH
2,7-[HMeTUNOKTaH
[eunnen-1 (/bgeynnen)

6)

Ox-OHHenve

BeH3son

Tonyon

ATnnb6eHson
Mponun6eHson
/-nponnnbeHson
TpeTUYHbI 6yTUN6BEH30N
0-kcunon

/N-KCwnon

[7-kcunon

176

011
844
843

197
,990
,890
924
,919
927
.939
,948
,940
944

2.159
1,972
1.97

1.97

1,991
1,983
2,370

TemrTe-
paTyps,
“C

—90,0
20,0
20.0
20,0

13.6
20,0
20,0
20,0
20,0
20,0
16.7

Xumunueckas gopmyna

CH3 (CH2)3 CH3

(CH3)2CHCH2CnM3
CH3 (CH2)rCH:CH2
C2H3 (CH3) C :a b

CH3 (CH2),CH3
CH3 (CHr)5 CH3
CH3 (CH3) cH (CH2)3 CH3
C2H5(CH3)CH(CHa)rCHs
(C2H5)3 cH
CH3 (CH2)6CHS3
(CH3)3CCH2CH(CH3)2
CH3CH2CH(CH3)(CHr)3
CH3
(CH3 (CHr)5CH:CH2
CH3(CH2)TCH3
CH3(CH2)5CH (CH3) CH3
CH3 (CH3)3CH (CH3) (CH2)2 CHs3
CH3 (CH2)BCHS3
(CH3)2CH(CH2).CH(CH3)r
CH3 (CHr)7CH:CH2

YrNeBofOpPOAbl LMUKANYECKYE
TMTERY A AMTheYen Gopuyna

2283 20,0  CeH6
2,379 250  CGH3CHs
2412 200  CBH5C2HS
236 200  CGHG-CHICHrCHS3
238 200  CGH5CH(CH3)2
238 20,0  C6H5C(CH3)s
2568 20,0  C6H4 (CH3)r
2374 200
2270 200

CoefnHeHve

MesnTtuneH
A-unmon
MceBfoKymon
LinknorekcaH
Linknorekcax

OundeHnn

2,301
2,24
2,384
2,023
2,22
2,40
2,53

Temnepa-
Typa, “C

13,9
20,0
17,2
20,0
25.0
20.0
75,0

MpopgonxeHune

Xumunyeckas Gopmyna

C,H3(CH3)3
CH3C6HACH(CH3)r
C6Hs3 (CH3)3

(CH"6
CH2CH2CH2CH2:CH

C6H3CaH3

B) [ anoreHosamelleHHble YrneBoAopoAbl anudaTuyeckue

CoepunneHve

XnopucTbliA MeTUn
BpoMUCTLIA MeTUN
VoamncTbliA MeTun
XNOPUCTBLIA MeTUIIEH
VoancTblii MeTuneH
BpomucTbIi MeTuneH
BpomucTbIi 3TUN
VoauncTblid aTun
XnopucTbIii 3TWUNEH
BPOMUCTLIA 3THNEH
MogncTblii aTuneH
STnnnTeHxnopug,

TeTpaxnopataH
AueTuneHTeTpabpomug
TeTpaxnopmeTaH
Xnopodopm
Bpomodhopm
MeHTaxnopataH
Lnc-guxnopatuneH
TpaHc-auxopaTuneH
Linc-gnbpomatuneH
TpaHc-gMbpomMaTuneH
Linc-guiiogstnneH
TpaHc-guinoasaTuneH
MponunexHxnopug
Annnépomung
TpuxnopatuneH
TeTpax/i0paTueH
ANNNxnopua
n-6yTunxaopug,
[-6yTnnAxnopug,
n-6ytunépomug

—_

CO~NNO® D

,_\
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Temnepa-
Typa. °C

—20,0
+2,5
20,0
20,0
25,0
10.0
18,0
18,0
20,0
18,0
20,0
15,8
20,0
25,0
20,0
20,0
20,0
25,0
25,0
20,0
20,0

'25,0
25,0
83,0
83,0
26,1
19,0
10,0
25,0
20,0
20,0
20,0
19,8

X ™M Xumuueckas gopmyna
8l CHzsCl
00 CHsBr
301 CHan
301 CH2XC12
— CHr:2
— CH2BI2
0,73  C2H5BI
0,73  CrHza

81 CICH2CH2C!
00 BIrCH2CH2B"
00 JICHrCHr1
00 CH3CHC!

300  Cc1rCH—CHCIr
00  BM2CH—CHBIT

800 ccuy
150 CHC13
300 CHBrs

300 C1sCCHC12
750 CHCI1:CHC1

750

270  CHBr:CHBr
270

750 cCLw;cw
750

3500 CH3CH2CH2C1

00 CH2:CHCH2Br

—  CICH2CHCR2

—  CbCrCCb

00 CHr:CHCH2C1

00  CH2HS5CH2CHZ2CI

00  (CH3)2CHCHrC1
0.6 CH3(CHr)2 CHrBr
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CoepinHeHue

[-6yTUn6poMng
TpeTnYHbIA
MHZ
[r-6yTunnogng
r-aMHn6poMuz

7,
6y TUN6pPO- 8,

0
5

5,8
6,1

Temnepa-

Typa, °C
21,6 6000
20,4 0,6
20,0 0,6
20,0 42,5

NMPOAONXEHMNE

Xumunyeckas thopmyna

(CW3s)2CHCH2Br
(CWs)3CBr

CH3(CH2)2CH2"
(CH3)2 CHCH:CH.BI

r) FanoreHo3amelleHHble YrMeBOAOPOAbI LUKANYECKME

CoefiHeHve

Xnop6eHson
BpombeH3on

MNopobeHson
0-anxnop6eHson

[?r-gHxnop6eH3on
[?-gHxnopbeH30n
0-AnbpombeH30n
[7r-pnbpombeH3on
[?-nnbpombeH3on
0-Annoa6eHson
T-gunogbeHson
AQunop6eHson
TeTpaxnopbeHson
0-X/10pTO/YON
T-XNOPTONYON

0

LNONNoOOTO U moO O wN o U
AR 0 wPFPON®WON

GNP OINONNPOONPDOIOTOTO

=)

Temnepa-

Typa, °C M
20,0 301
20,0 81
20.0 00
20,0 42.5
20,0 42.5
58,0 95
20,0 30— 1000
20.0 42.5
58.0 95
58.0 95
58,0 300— 1000
58,0 300— 1000
58.0 300— 1000
20.0 250— 1000
20.0 250—1000

120,0 250— 1000
20.0 00
58.0 95
58.0 95

Xumundeckas dopmyna

CoH"a
CaHiBr

C3Ho6/1

C3H.C!

CcOon4Br2

CaHa/R

CeHrcni
C1CBH4CH;

4) CnupTbl W gpyrue TMAPOKCU/bHbIE COEAUHEHUS

CoefmHeHue

MeTWnoBbIA cnmpT

3TnNoBbIN cnvpT
N-NPoONMNoBbIA cnnpT

/-NponunoBbIii cnmpT
ANNMNOBLINA civpT
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Temne-
patypa, X M Xumuyeckas opmyna
“C

\
20,0 300 CH30H \
20.0 81
20.0 42,7
20,0 301 C2H50H
20,0 150
20,0 00 C3H70H
20,0 50
20,0 00 (CH3)2 COH
21,0 0,72 CHr:CHCH20H
20,0

CoegaviHeHve

n-6yTUNOBBIA CANPT
BTOpWuHbIi 6yTWNOBBIN

TpeTuyHbIA 6yTUNOBLIN
cnupT

[-6yTnnoBbI cnvpT

N-amunoBbIli cnnpT

l-ammnoBblli cnnpT

ekcnnoBbIli cNvpT

N-renTUNoBbIA cNuMpT

BTOPUYHBIA  OKTWMOBBINA
cnupT

Fnukonb

BbyTtaH-1,4-guon
FnvuepuH

BeH3nnosbIA cnvpT

LinknorekcaHon

deHoN
Twumon
MeHTON
0-Kpe3on
/?r-kpeson
N5-Kpe3on

6

13,4
13,4
14,88
12.0
10,5
4,84
4,55
11,5
11,8
9,9

Temne-
patypa, X ™
"C
19,0 00
19,0 91
19,0 00
19,0 00
20,0 00
20,0 00
23,0
30,0 81-103
22.0 —
20,0 425
20,0 00
15.0 150
15.0 500
30.0 500
20.0 1000
20.0 42.7
20.0 00
20.0 425
20.0 301
25,0 150
55.0 42,7
55.0 42,7
55.0 42,7
55,0 42,7
25.0 —
25,0 —
58,0

MpoponxeHne

Xumuueckas qopmyna

CH3(CH2)2 CH20H
CH3-CHrCHOHCH3
(CH3)3 cCOH

(CH3)r CHCH20H
CH3(CH2)3CH20H
(CH3)2CHCH2 CHrOH
CH3 (CH2),CH20H
CH3(CH2)5CH20H
CH3(CH2)5CHOHCH3
HOCHrCHrOH

Ho (CH2)40 H
CH20HCHO HCH20H

C3H3CHroH

(CH2)5CHOM

C6HaOH
CioHunO
C10H200
CH3C6H40H

e) Kap6oHOBbIe KWCAOTHI U UX MPOU3BOAHbLIE

CoefavHeHne

MypaBbMHas Kucnota
YKcycHaa Kucnota

MporivoHoBass  KucnoTa

n-macnsHas Kuicnora

r-mMacnsiHas Kucnota

N-BanepbsAHOBas  KuUC-
nora

BuHHaa kwucnota

MonoyHass Kucnota

Temnepa-

Ta °C , M Xumuueckas (opmyna
16.0 0,73 HCOOH
20.0 200 CH3COOH
20,0 42,7
17,0 0.73 CH3CH2COOH
17,0 0.73 C2H5CH2COOH
20.0 0.75 (CH3)2 CHCOOH
20,0 0,73 (CH3)2CHCHrCoOOH
15.0 12 (CHOHCOOH)a
19,0 0,73 CH3CHOHCOOH
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CoefuHeHve

OnenHoBasi KucnoTa

CreapuHoBas Kucnota
AueTunxnopug
AHIVAPUA  YKCYCHOIA
KUCNOTbI
BeHsounxnopua
TpUXopyKcycHast Kuc-
nota
[unxnopykcycHas
nota
XnopyKcycHasa Kucnota

KUC-

CoefyiHeHne

MeTunoBsbin admp
STunnoBblii admp

MponunoBbIi amp
r-nponunoBbIv agup
AmnnoBbIli admp
/-aMnnoBbI athmp
[vokcaH
BvHWnoBbIl admp
ByTunosblili agmp
[LndeHnnosbIin acup

5,02
4,335
4,355
4,376
3,39
4,449
2,93
2,82
2,235
3,94
3,06
7.6

Temnepa-

Typa, °C X M

20,0

20.0 00
42,7

42,5

X) ddumpbl

Temne-

patypa, XM
“C

25,0
20,0
20,0
20,0 150
26,0
25,9
21,0
20,0
20,0 42,7
20,0 —
25,0 -

23,0 —

00—0,75

3500
0,73

3) AnbAernabl, KeTOHbl

Temne-
CO&AMHBHVIE e pa]%pa, X M
AueTtanbperng 21,6 20,0 0.78
Mapanbgerng 14,8 .20,0 301
Xnopanb 6,67 20,0 0,73
6,40 20,0 42,7
MponuoHanbgerng 18,5 17,0 0,73
MacnsHblli anbgerung 13,4 26,0 —
BanepbaHOBbIA  anbaerng 11,7 15,0 12
dypypon 45,0 20,0 301
41,7 20.0 00
180

MpopgonxxeHune

Xumuueckas qopmyna

CH3 (CH2)TCH:
CH(CH2)7COOH
CH3(CH2),6COOH
CH3COC!

(CH3C0)20

Csl/1aCOC!
CCbCOOH

CHCbCoOOM

CiCH2COOH

Xumunueckas hopmyna

(CH3)20
(C2H5)20

(CH3CM2CH?2)0
[(CH3)2CH]20
(C5HL)20
[(CH3)2CHCH2CH2]rO
0(CH2)40
(CH2:CH)ro

(C1Cc)20

(C6H5)20

Xumuueckas gopmyna

CH3CHO
(CN3CMO)3
ci1sccno

CH3CH2CHO
FH3 (CH2)rCHO
CH3 (CH2)3CHO
C4H30CHO

CoefguHeHve

BeH30HbI anbiervg
CanmuunoBblii anbaerng,

KopuuHbIli anbgervg
AUEeTOH
AN3TUNKeTOH
JAnnponunkeToH
MeTUnaTUNKeTOH
MeTunnponunKeToH
AueTotheHOH
BeH3odeHOH

IMnHaKoMH
LinknorexkcaHoH

18,6
18,6
18,5
16,8
21,4
17,5
13,5
18,85
15,1
18,2
13,3
3,1
12,6
18.2

Temne-

partypa. X ™M
e

20,0 301
20.0 301
20.0 42,5
20.0 301
20,0 81
14,5 400
14,5 400
20,0 81
17,0 0,73
20,0 301
25,0 00
20,0 00
17,5 0,75
20,0 3-H03

MpopgonxeHwne

Xumunyeckas dopmyna

C6HaCHO
C6H40HCHO

C6H5CH:CHCHO
CH3COCHSs
C2H5COC2H5
(C2H5CHTr)2CO
CH3COC2H5
CH3COC3H7
CH3COCG6H3
C6H"ACOCG6H3

CH3COC (CH3)3
(CH2)5CO

1) Cno>kHble aupbl anudaTuyeckne

CoegviHeHve

MeTundgopmuar
Stungopmunat
Mponundopmnat
MeTunauertart
STunauerar
[7-nponunaueTar
n-6ytunaueTart
/-6yTnnaueTtaT
[7-amunaueTtat

l-amunaueTtat
3TnnoBbIn anp oneu-
HOBOW KUCNOTbI
ATMNoBLIN  3hnp Nasnb-
MUTWUHOBOW  KWCNOTbI
ATWNoBLIN  3mp Xnop-
YKCYCHOI KMWCOTbI

ATunoBbIA  agup  au-
X/TOPYKCYCHOW  KMC-
NoThI

3TunoBbIi  aup  TpU-
XJIOPYKCYCHON  KuC-
noTbl

3TVNoBbIN 3hMp MOoY-
HO KMWCNOTbI

8,37
9,10
7,72
7,08
6,11
5,73
5,01
5,26
5,30
4,81
4,62
4,63
3,17

2,875

12.50

10.4

7,8

13.1

Temne-
patypa, X M Xumunyeckas gopmyna
X
20,0 00 HCOOCHSs
15.0 00 HCOOC2H5
19.0 0,73 HCOOCH2CH2CH3
20,0 00 CH3COOCHSs
20,0 301 CH3COOC2H5
19,0 00 CH3COOCH2CH2CH3
19,0 00 CH3COOC4H9
19,5 CH3COOCH2CH(CH3)r
20,0 42,7
19.0 00 CH3COOCH2(CHr)3CHs
25,0 300
30 — CH3COO(CH2)2CH(CH3)r

18,0 00 CH3(CH2)7CH:

00 CH(CHr)7COOC2H5
69.0 00 CH3 (CH2)uCOOC2H5
20.0 42.5 CICH2COOC2H5
20.0 00 CMCHCOOCIH3
20,0 00 CbCCOOCTH3
20,0 301 CHaCHOHCOOCTIH®6
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MpogonxeHue MpoponxeHue

Temne- n) AMUHBI U HUTPUSbI
CoepuHeHve 8 patypa, X M Xumudeckas Gopmyna
¢ Temne-
CoefuHeHme e patypa, X M Xumuueckas hopmyna
*C

OTunoBbIli 3aup raMko- 15,5 20,0 42,7 HOCH2COOC2H5
NeBO KWCOTbI

B e P Bt 145 200 427 (CHOHCOOO-HS)2 Toumie A 295 40 04 (cHam
HON KMCNOTbI . . ,
TwnoBbIl agup AGnow- 10,0 180 0,73 HOOCCH (Obl) CHr e Yse 210 08t (C2HHHH
HOW KWCNOTbI COOC2H3 ' ' :
EyﬁTmnOBbm _3up ce- 454 30,0 —  CH3(CH2)3COr(CHN8 TpHaTUNAMUH gvit iévg 420§ (c2ms)sm
aLMHOBOU KWUCMIOTbI ) . .
MeT|/I|J'}'|HV|TpaT 23,5 18,0 0.84 goHiéCMHOI%:CHGZ JAunponunamuH 2.90 22,0 0,84 (CrH3CIrMrblH
ATUNHUTpaT 19,7 20,0 CO  CrH6OMOr /r-gmbyTrnammH i,go 21.0 06%4 (CM3CN2CH2CH2)2NH
EDOI‘IW'IHI/ITpaIb ég,g 18,0 0,84 CH3CHrCHromMor iﬁ:ﬁ#ﬂ:MMH 7'18 ggg 300 %I/-Ilggjl-ll'%bm
UMeTUACYNbMhAT . 20,0 00  (CH=)2804 ) '
Ovatuncynsdar 29,2 20,0 60 Ky (c2H5)r804 AumeTunamnH :3; 20.0 05854 CF:Inglgll—gécl:I::ag
SnuxnoprugpuH 230 20,0 0 C3H5CHO ?';:I—‘I?(S'IB;MVIFLVII/I: i bs : Z '8 o 3
MeTanaHunuH 6.0 20.0 o> C6U~bIHCU3
PeHnnrngpasmH 7,15 23,0 00  CH5bIHbIH2
dopmamu 113.5 15.0 30 MCObIHr
K) CNno>KHble 3(hupbl apomaTuyeckme AusTaMM,EI.q 59 2 277% 0.73 CH3CObIH2
YpetaH 14.24 50,0 81 H2NCOOC2r15
Temne- AUETOHUTPUN 37,5 20,0 81  CHsCbhbl
CoefniHeHune c pa%pa, X M Xumunyeckas dopmyna MponMoMHTPUA 27,7 20.0 00 CH3CH2CM
ByTupoHUTpUN 20.3 21.0 84  CM3 (CH2rCM
. e-aMMHOKanponakTam 14,3 85,0 42,7 —
MeTunoBbIii apup 6eH- 6,633 20,0 00 C3HaCOOCHS3 0-x/opammH 8,05 20.0 42,5 CI1CWM4HH2
30MHON KICNOTB AN-X0paHWIH 12,25 20,0 42,5

MeTunoBbIi agmp o-amu- 3,14 15,0 00 HHrCs3lW,COOCHS3
HOGEH30/iHOI KMCNOTbI
M) eTepounknnyeckne coefuHeHUS

MeTunnoBblii acmnp 3,52 20,0 00
T-aMWHO6eH30/MHO
Temne-
KUC/OTbI CoefuHeHe c paTNes. X ™M Xumunyeckas gopmyna
MeTunoBblii acmp p-amn- 3,48 20 00
HOBEH30MHOW KMCNOTbI
deHnnaveTar 523 19,0 CoH5-00CCH3 Mpngur 12.3 29,0 = COHOK
) - 200 —
OTunoBbI aup eHnn- 5,29 20,0 0,73 CEHECIM2COOC2H5 annKonH 9.8 crsconaM
YKCYCHOM KWCNOTbI MunepuanH 5,8 22,0 —  (CH2)SKH
J1"eTHMoBbIA 3mp canm- 8,80 21,0 oo C6H.OMCOOCHS3 XWHOMMH 8,8 210 0,84 CBH4K:CHCH:CH
LMN0BOM KMCNOTbI 8-IVPOKCUXVHOMMNH 7,163 70,0 200
Stnosblii  admp canv- 8,70 20,0 301  CoHHOHCOOCrH* 1-XUHOAUH 10,7 25,0 —  C6HACH:bICH:CU
L0BOI KUCNOTbI
. 2,8 50,0 C4H4N2
3tunosblii agmp kopuu- 5,25 19.0 0,73 C6HaCHrCHCOOCrHB Mpasik
HOli KUCMOTbI 6,45 19,0 oo dypaun 2,95 25,0 - C4H40
AneyTtungtanar 6,43 30,0 —  CBH4(C02)2 [CH3(CHT),]2 TwodeH 2,76 16,0 — C4M.8
OvokTundranar 5.1 25,0 —  CBH4(CH2)r[(CM2)7CH,]2 ®ypdypon 41,9 20,0 o C4H30CHO
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Il. AnanekTpuyeckas MPOHNLAEMOCTb HeOpPraHuWYyecKux MpopgonxeHue

COefJMHEH WA
XuMuueckas dopmyna 8 Temnepatypa, M
Xumuyeckas gopmyna Temne_%Typa, ¢
5bC13 (TBepgplid) 5,3
AbO3 12,6 5bCl5 3,22 20,0 _
A3C13 (KnaKWiA) 12,6 17.0 0,80 81C14 2.4 16,0 _
A3C13 (TBepablit) 3,6 —50,0 0,80 TiCu 2,8 -
Ba504 11,4 15.0 2n804- H20 8.3 _ _
BaTxO3 1650.0 20.0 2n804-7TH20 6,2 --- _
9000.0 121,0
C8r 2,64 17.0 0,73
CaCOs3 6, 1
CuO 18,1 15.0 I1l. OunanekTpuyeckaa MPOHULAEeMOCTb 3TaJlOHHbIX
Cun50.15H20 6.5 (BN3NeKTPUYECKM YUCTbIX) XULKOCTEN
oro 78,25 25.0 . . 199
P'eO 14.2 15.0 Lin [ 1
Hro 80,1 18.0
81,0 17.0 0,50 BeuwecTso e npn 20°C BelLecTBo E npu 20°C
N20 (nep) 3,16 —18,0 Okono 5-103 ,
H202 (45.90/0-Has) 84.7 18.0 0.75 W3
H202 (KOOo/o-Has1) 90.0 0,0
H2504  (KOHUEeHTpMpoBaH- 84.0 20,0 0,73 flnokcaH 2,235 BeHsanbgerng, 18,3
) TpuxnopstunieH 3,433 AUETOH 21,4
HeCb 3.2 — Xnopodopm 4,81 0-HUTPOTONYON 27,1
KA1 (507)2 3.8 Xnop6eHson 5,689 MeTunoBblIii cnMpT 33.8
KCbl 6.2 TeTpax/opaTaH 8,10 HUTpoGeH3oN 35.7
KC1 5.0 STnneHxnopug 10,5 Boga 80,37
K: 5.6 o MupngnH 13,6
K2C03 5.6 15,0 _
Kr30a . 5.9
I\l\/;lez%Oa S% IV. OuaneKkTpuyeckass MPOHULAEMOCTb CMECUM AMOKCaH — Boja
M504 8,2 [n. 19, 1087]
bllﬂ.C! 6.9
(NN4)2804 28 AvokcaH Temneparypa
blCl )
blablO3 5.2 IpOLEHT Mo NpoLeHT " o o
KarCO3 8.4 \" macce 06bEMHBbIN 20°C 25°C 30°C 35°C
KarCO3-FOHro 5.3 990 \
PC13 4.7 . B}
PBrs 388 200 0.80 0,-lU 0,0 80,38 78,48 76,72 74,97
i 412 65.0 0.80 10,00 9,7 72,02 70,33 68,74 67,10
P13 (xupkwif) 3’66 200 0'80 20,00 19,5 63,50 61,86 60,38 58.96
P13 (TBepAbli) 32 520 , 30,00 29,3 54,81 53,28 51,91 50,60
P203 186 o 40.00 39,2 45,96 44,54 4333 4224
PbCO3 168 : 50,00 49,2 36,89 35.85 34,81 33,88
Pb (blO3)2 25'9 15.0 60,00 59,2 28,09 27,21 26,45 25,74
PO 52 150 084 70,00 69,3 19,73 19,07 18,52 18,07
503 . ooe 230 0’84 80,00 79,4 12,19 11,86 11,58 11,26
s0C1r 10,0 e ’ 90,00 89,7 6.23 6,07 5,97 585
206D o' 52.0 0.84 95,00 94,8 3,99 3,89 3,83 3,76
’ ' ' 100,00 100,0 2,24 2,21 2,20 2,19
13—425 185
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V. AANoNbHble MOMEHTbI

[n. 191
] UMONbHbLIN
CoefnHeHMe A“:I;“:J:HbTm;,M CoeguHetve Ll\l'IIOMeHT o

Cenwvii, Bogopog, KuUcno- 0,00 0-xn10pTONYyonN 1,35

poa wn ap. /Ir-xnopTtonyon 1,78
CO (okucb yrnepoga) 0.11 TeTpaxnopmeTaH 0,00
CO2 (yrnekucnblii ras) 0,00 MeTunoBbIii cnupT 1.67
C5r (cepoyrnepog) 0,00 NueTanbaeryg 2123
XnopucTblii BOJOPOA 1,04 YKcycHas KucnoTa
BPOMUCTbI!! BOZLOPOS, 0,79 JMMeTNNOBbLIH atmp 1.29
Boga 1,84 ALETOH 2,84
CepoBogopof 0,93 MeTunamHH 1,33
AMMMAK 1,46 BeHson 0,00
Anndatnyeckue npe- 0,00 Tonyon 0,40

JeNbHble Yr1eBoAopo- ®TOp6eH30N 1,43

abl XnopbeHson 1.55
ATUneH 0,00 ®eHon 1.56
MponvneH 0.35 BeHzanbgerng 2,75
ALeTUNeH 0,00 AHUNH 1,53
Xnopodopm 1, 15  [?-xnopTosyon 1,90
HuTpo6eHson 3,95 0-X/TOPHUTPOGEH30/ 4.30
O-anxnop6eH3on 2.27 /7r-XNOPHNTPOBEH30/ 3,39
/n-puxnop6eHson 1,48 p- X/TOPHUT pobeH30N 2,55
/7-anxnop6eH3on 0,00 1,2,4-Tpnxnop6eHson 1,25
0-4n6poMBEH30N 2,00 MpnayH 2,23
T-AMBPOM6EH30 1,50 JuokcaH 0,00
[7-pn6poM6EH30N 0,00 TwodbeH 0,63
0-KCunon 0,50 Linknore kaHoH 2,77
/Ir-kevnon 0,40 dypaH 0,70
p-KCuon 0,00 TeTparuapodypaH 1.71

CnucoKk nNutepaTypbl

1. AaT3kl. P. — Krysrexn™3ks, M.\  CbIT. Pby3. 708. Op64).
2. Akerll, 0.—8Hor(, O. A\ J1 ATter. CbeT. 3o0e. 58,11241. (1936).
3. Van ier Akker, /. A — Hariiacker, K. Tapp! 35, NO 7, 138.

1952
( )AlbneM P. 8. — Co3ling, I. I.: 1. ATter. CHet. 30e. 68, 1061.

;"IW‘6"AHan, I bl — Kullel, E.: Proc. 1n8l. Eleclr. Enpg. 115, 432.
6 Alper3, E. - 7a5™ THn Kun515lo[{e. 38, 230. (1948).
7. AHOXVH B. J'I., 3apHuuknin B. A., MeBawknH A. B. — «3aBogckas

na60§)aTopMﬂ» 1962, 1. 28, c. 1010. > n n W1
AHTOHOB C. H l'ypmaH W. M.. Kospura B. B., JlycHeu-
KnH . A. — «lMnactuyeckne maccbl», 1966, T. 4, c. 38.

9. AsbacH, H. P.: Ollckawn!. 87, 18. (1951).

'10. Ax(Tann, P. C.: Anal. CberT. 24, 783, (1952).
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11. Aca  M.: Ma”y. KeT. bap]’a. 12. 52., 589. (1963).
12. ic5 M.: Mapgy. KeT. Polyolral. 70, 1 (1964).
13. Acs  M.: Banyasrall Kulal6 1nléze™ Ko6rletenye!. 9.243. (1964).
14. Aca  M.: A WNleleklroto3 5alalsagok 3rerepe a 32énanallllkaban
((loxlorl érkkerés) 1966. Os332eloglal6: A Yesrprét! Yepy”par! Epye-
let Ko2letényel. 9, 199. (1965).
15. Baker. E. B.: Key. 3c!. 1n3lr. 22, 376. (1951).
16. Baker, E. B.: Key. 3a. Tm. 22, 34. (1951).
17. BarlHel, K. — 8(eTTann, O.: 1ng.-Arbe]d, Pacb3cbule MCHeTle,
Ko6lben/Anb. '1953.
18. BelloTo, A. —b5er81, 8. — Kln§ O.; Annahl dA Cbltlca 55,
832. (1965).
19. BerHk, /.: Yo(W\'031né a (1leleklrické Teranla Vv cbeT!cke] ana-
lyre, Bra™l13laya, "1982.
20. Berger, C. 8r. — 7eV™n, /. N\ Cyebite MelalN.35, 8. (1962).
21. Ber*Tann, K\ Ber. Bunsen”es. |PHyslk CHeTt.67,826. (1963).
22. BerWner, E. — Piiler, P.: KOMOIN 2{3cbrill 47, 251. (1929).
23. Bbl, V.: PlasWic3. 27, 113 (1962).
24. Blake, O. O.: Anal. CblT. Acb. 13, 662. (|1955).
25. Blake, O. O.: Amal. CHIT. Acla. 14, 329. (1956).
26. Bock, E.: Canai. J1 CHeTt. 37, 1883. (1959).
27. BoraTs, P.: KalurAY133. 21, 516. (1941).
28. Borzal |.— Bobo3 B.: EleHrOKeT'al anallkalt6iisrerek &3
tparl alkalta2asuk. Mérnok! Toyabbképro 1nlé2el:, Bp. 1956.
1229 B6WcHer, C. /. P\ Thbeorle o! Eleclrlc Polarlsallon MeW York,

30. Buret, C. M. — Ma]ury, T. C. — MelblMe, H. \.: Proc. 1%y.
3oe. (boniclon) 3er. A. 205, 309, 323, 496. (1951).

31. Biill, P.: Ankey. CHert. 49, 145. (1936).

32. Biill, P. —Moc, |. #A.; Oslerr. CHetlker-21g. 37, 22. T[iRe*
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