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OJIOBAHOE T1OKPbITUE, XPOHOAMITEPOMET-
PUA

B cmamee npusodsmcs OaHHsie UCCI€008aHUL,
HanpasnieHHble Ha onpeodesneHue MOoAUUHbI NOKPbI-
muii, komopsie Mo2ym Yckopums nposedeHue Uc-
neimaruli 8 npoyeccax mpagaeHus naam mMemooom,
0MAUYAUWUMCS OM NPUMEHSIEMO20 KANEebHOZ0.

Memod MOXHO npumeHsmb 8 yCi08USX aA8MO-
Mamu3suposaHHo20 Npou3800CMEd, N0380/SHUE20
DPE3KO yseauYUms NpoOyKmMuUBHOCMb U Ka4ecmeao ne-
YamHsix njaam.

BCTYMNNIEHME

BoccTtaHoBNeHMe BOAHbIX pacTBOPOB TPaBAEHUS
neyaTHbIX NNaT SBNSETCS OLHOWM M3 IMaBHbIX 3a4ad
B CO3[3HMM MPOLECCOB MHOFOKPATHOMO WMCMOSb-
30BaHMS BOAHbIX pecypcoB. [1poxoas aKTMBHOM
YaCTbl0 TEXHO/IOrMYECKOro npouecca TPaBAEHMS
neyaTHbIX MNaT, BOAHbIM PacTBOP HacCbILLAeTcs Co-
€AMHEHUSIMU Mean, CMOCOOHbIMK 3arpsa3HATb 3Ha-
ymTenbHble 06bEMbl BOAbl, BeLET K YCWUIEHHOM
3KCMyaTalUMM OYUCTHBIX COOPYXEHWI Mpeanpus-
TS, YBEIMYEHUIO CTOKOB Ha FOPOACKME OUYMCTHBIE
cucTeMbl. ITo TpebyeT 3HAUUTENbHBIX PUHAHCOBbIX
3aTpaT, YeNloBEYECKMX PecypcoB Ha obecrneyeHue
BCEro KoMmnaekca paboT ¢ HelTpanusaumen oTpa-
60TaHHbIX NPOAYKTOB TPABMEHUS U YTUAMU3ALMIO OT-
xop0B. O4HAKO M 3TOT NepeyeHb paboT He cnacaet
OKPY)KatoLLLyto Cpefly OT 3arpsisHeHUsI.

[Ona  yMeHbLUEHMSI IKOHOMMYECKMX 3aTpar,
YMEHbLUEHMSI 3aTpaT BOAbl HAa TEXHONOrMyeckue
HYXObl MNpouecca TpaBfNeHUs MeyaTHbIX nnat
HeobXxo4AMMO CO3[aHME LMK/IOB MOBTOPHOMO MC-
Mo/Ib30BAHMS BOAHbIX PECYpPCOB C BbIAENIEHUEM U
yTUAn3aumer Meau Uy NoBTOPHLIM ee UCMOoJb30-
BaHWeM [Ans HaHeceHus Ha nnatel [1, 2]. 3To Tpe-
byeT aBTOMATUYECKOro CUCTEMHOMO 060pyA0BaHusS,
B KOTOPOM AJ151 KOHTPOJISi MOKPbITUIA MCMOMb3YHOTCS
MeTObl, UMEIOLLME BbICOKYH TOYHOCTb M 0CBOOO-
XOaKLme nepcoHan oT pyTUHHOM py4YHOM paboTbl.
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The article presents research data for determining
of coating thickness. It can speed up the testing
process during the etching of circuit boards using
method which differs from dripping one.

The method can be used in automated industrial
process. It can dramatically increase the productivity
and quality of circuit boards.

AHANM3 MOCNEAHUX WCCNEOOBAHUM WU
NYBANKALINA

AHanM3 NaTeHTHOM M HAy4YHO-TEXHUYECKOMN Nn-
TepaTypbl MoOKasan, 4To BOMPOCaMU U3MEPEHUs U
CO34aHMs NpuMOOpOB BMJIOTHYID He 3aHMMALOTCS.
CoBpeMeHHble MCCNenoBaTenn He yAenswT Haa-
NeXallero BHUMaHUS pacCMOTPEHUI0 U CO3LAHUIO
annapaToB, KOTOpPble Obl y4UTbIBANM BONPOCHI aBTO-
MaTM3aumMm B annapaTax BOCCTAHOBMEHWUS BOAHbIX
pacTBOPOB, X MOBTOPHOrO UCMOJMIb30BaHUS [3].

MOCTAHOBKA 3AJA4YM

B Halwe BpeMs BbICOKMX TEXHONOIMIA U LUIMPOKO-
ro 3arpsi3BHEHMSI OKPYXKatoLLEen cpefbl BCE CUbHee
CTOWT BONPOC CO3[aHUS 3aMKHYTbIX CUCTEM BOAO-
CHabXeHWs C NMOBTOPHbIM MCMONb30BAHWEM BOQA-
HbIX PAaCTBOPOB M CTOYHbIX BOA, NPeanpuUsTUil.

CoBpeMeHHOe NMpOM3BOACTBO C €ro AMHaMuue-
CKUMWU M3MEHEHUSIMU HYXOAEeTCs B aBTOMATU3U-
POBaHHbIX TEXHOMOIUSIX NPOU3BOACTBA B TOM YMUC-
Nle M OYMCTKM TanbBaHOCTOKOB Ans obecneyeHums
aBTOMAaTUYECKOrO peryiupoBaHusg MNojayv BOAbI,
BOJHbIX PAacTBOPOB COMMACHO TEXHONIOMMYECKOMY
npoueccy.

[ng 3aWuTbl AOPOXKEK MeYaTHbIX MAaT U Ans
Nyyllen BO3MOXHOCTM MalkK B NPOMbILLAEHHOCTH
OYeHb LIMPOKO npuMeHsieTcs onoso. OnoBo .-
NSIETCd OLHUM U3 Haubonee 4acTo NPUMEHSIEMbIX
3/1IEMEHTOB 419 MalKuM NeyaTHbIX MNAaT, KOTOpbIi
COXpaHsIeT NMpM 3TOM CBOMCTBA K 3aliuTe U Mawku
[axe nocne AAUTENbHOTO XpaHEeHUs, 0COBEeHHO,
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€C/IM 3TO ONI0BO IErMPOBAHO BUCMYTOM B HE3HAYM-
TenbHoM konumyectse (0,3...5 %) [4].

B 10 e BpeMs ans onpeaeneHuns TONLWMHbI Me-
TaNIMYECKOro NOKPbLITUS B LLeXax no Npon3BoaCTBY
neyaTHbIX NAaT M B ralbBaHUYECKMX MPOM3BOACTBAX
npakTMYeckn eaMHbIM MEeTOOOM eCTb KanesibHblIM,
pekoMeHaoBaHHbIM [TOCT 9.302-79.

MUHMManbHas TONLLMHA NOKPbLITUSA, KOTOpas MO-
XeT 6bITb BbIMEpPEHa KanesibHbiIM MeToA0M, COCTaB-
naet 0,265 MKM. 3TO 3HAUMUTENbHO OrpaHM4MBaEeT
€ro BO3MOXHOCTV NPWU U3MEPEHUU TONLLMHbI O/0-
BSIHHbIX MOKPbITUIA, HAHECEHHbIX XMMMUYECKHU, TaK
KaK MX TONLWMHbI pefko npesbiwatoT 1,0 = 1,5 MkMm.
OTHOCMTeNnbHas NOrpewHoCTb MeToaa Mnpu 3TOM
coctaBnsieT = 30 %. Kpome TOro, kKanenbHbliM METOL,
U3MEpEeHUs TOMWMHBI METANIUYECKMX TMOKPbITUIA
He MOXeT BbITb MCNONb30BaAH A9 AaBTOMATUYECKO-
ro KOHTPOJIS B CMCTEMAxX ABTOMATU3MPOBAHHOIO
NPOU3BOACTBA W YMNpaBlEHUU TEXHONOrMYECKUM
npoLeccom.

A 3TO SIBNSIETCA BAXKHbIM MPU U3rOTOBEHUM Ne-
YaTHbIX MAAT C BOCCTAHOB/MIEHMEM M MOBTOPHbLIM
MCMONb30BaHUEM BOJLHbIX PAaCTBOPOB rae Heobxo-
[MMbl ObICTpblE U HAAEXHbIE METOAbI ONpefeneHus
XapaKTepPUCTUK.

K coxaneHuto, Ha CerogHs OTCYTCTBYIOT COBpe-
MEHHble, HafEeXHble U B TOT Xe BpeMsi ObiCTpble
MeTofbl, KOTOpble MOMK Bbl ObITb MCMOb30BaHbI B
ABTOMATU3MPOBAHHOM MPOU3BOACTBE.

B3BecnB BCE BbllleyKa3aHHOe, a TaKXe OTCyT-
CTBME UCCNELOBaHWIA B 3TOM HaMpaBNeHUMU KakK B
YkpauHe, Tak U 3a ee npefenamu, 6bIM paccMoT-
peHHbl BCE BO3MOXHbIE BapWaHTbl, KOTOPbIe MOM
6bl yCKOpWUTbL TexHosormyeckne onepaumm. Oka-
3a10Cb, YTO NEPCNeKTUBHbIMU B 3TOM OTHOLIEHWUM
MOTYT ObITb 31IEKTPOXMMUYECKME METOAbI (3NEKTPO-
XUMHUYECKME MeTOAbl onpeneneHus TOJLWMHbI Me-
Ta/NIMYECKMX TMOKPbITUIA  XPOHOMOTEHLMOMETPUS,
XPOHOBONLTAMMNEPOMETPHUS, XPOHOAMMNEPOMETPUS
B psiAe ClyvyaeB MOryT KOHKYpUpOBaTb C TPaauLM-
OHHbIMU XMMUYECKMMU METOAAMM), KOTOPbIE UMEOT
BbICOKYK TOYHOCTb M MPUrOAHbLI AN MCMONb30Ba-
HWS B CMCTEMAX aBTOMAaTMYeCcKoro ynpaenenus [5].
MNMo3ToMy B AaHHOM paboTe NpoBeseHbl UccnenoBa-
HUS 1 NpeanoXeHa MeToAMKa XpOHOBObTaMNEPO-
METPUYECKOTO U XPOHOAMMEPOMETPUYECKOTO W3-
MepeHUS TONLLMHbI ONIOBSIHHbIX MOKPbITUIA HA Meau.

M3NOXEHME UCCNELOBAHMIA

[Monsp13aumMOHHblE WM3MEepeHUs NPOBOAMIUCH
C MOMOLLbI0 ABYXKOOPAMHATHOIO MOTEHUMOMETPA
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MNAari4-002 v norenumnocrata M-5827M. Onossik-
Hble MOKPbITUS HAHOCUJIUCb XUMUYECKMM METOLOM
B pacTBope, pekoMeHnoBaHHOM [OCT 9.047-75, Ha
MefHble 06pa3ubl NOBEPXHOCTbIO | cM? | M3roToB-
neHHble n3 donbrn M1 TonwmnHom 50 mkm. ng mc-
CnefoBaHUS UCMOJb30BaNM PEaKTUBbI MAapOK «X4»
n «yfa». PacTBopbl rOTOBUAMCH Ha AUCTUNIIMPOBAH-
HOW BOAE. DNEKTPOAOM CPABHEHUS CAYXKMA HaCbl-
LLEHHbIV xnopcepebpsHbli 3NeKTPOL.

MNpv  w“cnonb3oBaHWM  METOLOB  XPOHO-
BOJIbTAMNEPOMETPUN ObiNM BbIMOIHEHbI UCCNENO0-
BaHMUS, KOTOpble MO3BOJIUAM MMETb NPELCTABNEHUS
O HEKOTOpbIX npoueccax. Tak, aHOAHbIE MOTEHUM-
OOMHAMMUYHblE KPUBbIE, CHATbIE HA MpeaBapuTenb-
HO Ny)XeHbIX MefHbIX 06pa3uax, UMenu iBa YeTKo
BbIPAXXEHHbIX MaKCMMyMa TOKA, pa3feneHHbIX 00-
NACTb0 MOMHOWM MnaccmMBaumu anekTpoga. lNepsbin
noabeMm Toka HabnoJancs npu notTeHumanax bonee
nosntmneHbiX -0,45 B. Hauano BTOporo nogvema
TOKa oTBeyano noteHumany-0,1 B.

Ona noeHTMdmKaumMm MakCMMyMOB TOKa B TeX
Xe yCnoBuAX OblivM CHSATbIE MNONSPU3ALUOHHbIE
KpWUBblE HAa MOHOMIMTHOM OJIOBSIHHOM U MeOHOM
anektpogax npu U= 20 MB/c u t = 20 °C. Mpu 3Tnx
nccnepoBaHMaxX pactsop oreedan coctasy: 80 r/n
NaCl + 16 mn/n HCL.

Monapu3aLMoHHas 3aBUCMMOCTb, CHATas Ha
Me[HOM 3/1eKTpoLe, MPAaKTUYECKU LLeIMKOM COBMa-
[ana co BTOpPbIM NMWUKOM TOKa, MOSTlyYeHHOM Ha ny-
XEHOM MefHOM obpasue. M3 3toro 6bin caenaH Bbl-
BOJ, O TOM, YTO MPUPOJA BTOPOro MakCMMyMa TOKa
00yC/I0BNEHA OKUCNEHMEM METaIMYeCcKOn Meau
K OLLHOBANIEHTHOMY COCTOSIHUIO C NEPEXOAOM ee B
xnopuaHoie komnnekcol Buaa CuCl,~ MoHonutHoe
ONTOBO BO BCEeW MCCnefoBaHHOM 06nacTv noTel-
LManoB pacTBopsiocb 6e3 nobbiXx KMHETUYECKMX
3aTpyaHeHui (puc. 1 - 3), Ha COOTBETCTBYIOLLENM MNO-
NSPU3aLMOHHOM KpMBOWM 061acTb MAcMBaLMM 3Nek-
TpoAa 6bl1a OTCYTCTBYIOLLEN.

MNopobHoe pacxoxieHue B XapakTepe nons-
PM3aLMOHHBIX KPUBbIX BbI3BAaHO HE MaccuBaLMen
3N1eKTPOAa, @ MOJSIHbIM PACTBOPEHWEM ONIOBSIHHOTO
MOKPbITUS Ha NpeaBapUTENIbHO NYXeHblX 00pas-
LUax K OOCTMXKEHMI0 MOTeHLMana Havana pacTBo-
peHus Meau. [103TOMy KONIMYeCTBO 3N1eKTPUYECTBa,
KOTOpOEe MO0 Ha pacTBOpPEHME O0n0Ba, NPOMnop-
LUMOHaNbHO MIOCKOCTM MOA, NepBbiIM MUKOM TOKa
Ha KpUBbIX (MONSPU3ALMOHHBIX 33aBUCUMOCTSX) U
[OMKHO onpenensiTbCsl MacCoh U COOTBETCTBEHHO
TONLWMHOM NOKPbITUS.
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Mmeou, NoKpsimoli 071080M 0/1080

M3MepeHus 3aBMCMMOCTM MAOTHOCTM  TOKA
pacTBOPEHMUS 0/10Ba OT BPEMEHU NPU Pa3HbIX CKO-
POCTAX pa3BepTbIBAHMS NOTEHLMANA NOKA3anu, 4To
C yBE/IMYEHMEM CKOPOCTU pa3BepTbiBaHWUS BbICOTA
nMKa ToKa BO3pacTana, MPOAO/IKUTENbHOCTb €ro
CHWXanacb, a NAOWaau, OrpaHUYEHHble KPUBOM,
COXPAHANUCh NPUBIUINTENBHO NOCTOSIHHBIMY.

[na 6onee cTpororo ycTaHOBMEHMS B3aMMO-
CBSI3Y MOSIHOTbI PaCTBOPEHMS 0/1I0BA CO CKOPOCTbH
pa3BepTbiBaHWs NoTeHUMana Obin nMpoBeaeH Kop-
PeNSLMOHHbIA QHANU3 C MOMOLbBI CleayHLLMX
YPaBHEHUI:

: x—f=rr—x(y—f) ,
T

y

rae X — TONWMHA MNOKPbITUS, MKM; ¥ — CKOPOCTb pas-
BEepTbIBaHMA noteHumana, MB/c; ¢, 7, - cpeaHee
KBagpaTU4yHOe OTK/NOHEeHue; r — KO3pduuMeHT
Koppensumu.

Pesynbtathl pacyeta 34ecb He npeacTaBne-
Hbl, HO MPW YKa3aHHbIX YCIOBUSX OblIM MOMYYEHDI
cnepyrolime 3Havenus sennumnH: 7 = 0,004965;
r=0,6358; 7, =27,5.

KoadpduumeHTt koppensaumu, pasHbii 0,6358,
YKa3blBaeT Ha HEKOTOPYK 3aBMCUMOCTb MOJIHOTbI
¢durKcaumMm onoBa OT CKOPOCTU pa3BepTbIBAHMS NMO-
TeHuMana. 3aBUCUMOCTb NAOTHOCTU TOKa pacTBo-
peHusi 0/10Ba OT BPEMEHM MPU Pa3HbIX CKOPOCTAX
pa3BepTKM MOTeHLMANa UMeET ClefyloWwmii BUA:

0 =0,00235+ 1.155*10**U.
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PucyHok 3 - [longpusayuoHHas
3@sucumocms npu 31ekmpode U3
medu

M3 ypaBHeHWs BbITEKAeT, YTO B [ManasoHe
CKOpOCTelN pa3BepTbiBaHMSI MOTeHLMana oT 5 no
80 MB/c pesynbTatbl U3MEpEHWUI MPAKTUYECKU He
3aBUCAT OT M3OpPAHHOM CKOPOCTM pa3BepTbiBAHMS.
CB0GOAHbIM YNneH B ypaBHEHUM OYEBUAHO onpeae-
NSIETCA YCNOBUSIMU MpeablayLEero Ny>XeHus 0n10Ba
Ha obpaseL, # cnpaBeA/iMB TONbKO B JAHHOM YacT-
HOM cnyyae.

JKCNepuUMeHTasnbHble  OaHHble  3aBUMCMMOCTU
CpenHen TOSMLLMHbI ONOBSAHHOIO MOKPbLITUS OT CKO-
pOCTU pa3BepTbiBaHWS MOTEHLMANA NOMHOCTbIO He
npuBeLeHbl, HO COCTaBUIU CNeAYIoLLME BEUYUHDI:
1.U =80, 6=0,106; 2.U=40, 6 =0,107;
3.U=20, &=0.096; 4.U=10, ©6=0.096;
5.U=5 6=0.103.

3aBUCUMOCTb  ONpeaeneHHoOM TOJLWMHbI  MOo-
KPbITMS OT CKOPOCTU pa3BepTbiBaHUS MOTeHLMana
npeLcTaBNeHa Ha pucyHke 4, oTKyaa BUAHO, YTO
pe3ynbTaTbl OMbITa W pacyeTa LEeMKoM COBMaaatoT
M COCTaBNAKT BennumHy nopsaka 0,105 mMkm. Utak,
XPOHOBONLTAMMNEPOMETPUS MOXET OMpeaensTbCs
KaK MeToj, onpefeneHuns TONLWMHbI 0OIOBSIHHbIX MO-
KPbITUA.

OpHako ycnoBusi M3MepeHUs [OMXKHbl ObITb
nofo6paHbl TakuM 06pasom, 4Tobbl 0JI0BO pacTBO-
pANoCh LENMKOM K OOCTMXEHUIO MOTeHUMana Ha-
yana pacTBOpeHMs MaTtepuana nopknanku. lo-
cnefHee MOXET CO34aTb OnpeneneHHble TPYAHOCTH
npu onpeaeneHnn 0THOCUTENbHO BONMbLLIMX TOMLMH
MOKPbITUS U MPUBECTM K OwMbKaM. YKazaHHoe 3a-
CTaB/sgeT noAyMaTb O APYrMX UCCeA0BaHMUSAX, KOTO-
pble 6bl MO BbITb MPUMEHEHBI B aBTOMATUYECKUX
MHMaX. OQGHMM M3 TaKMX MOXET CTaTb XpOHOaMe-
poMeTpus.

MeToL XpOHOaMMnepomMeTpuu, TO eCTb MeTon
HaNOXeHUs Ha nccneayeMblvi obpasew, NOCTOSHHO-
ro NoTeHuMana u perucTpaumm Toka pacTBOpEHUS
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PucyHok 6 — 3asucumocms  PucyHok 7 — 3asucumocms  PucyHok 8 — 3asucumocme
nao0mMHoOCMU Moka NA0MHOCMU MoKa na0MHOCMU MokKa
pacmeopeHus npu pacmeopeHus npu pacmeopeHus npu
nomeHuyuane -250 B nomenyuane -300 B nomeHyuane -350 B

PucyHok 9 -3asucumocme
niomHocmu moka
pacmsopeHus npu
nomeHyuane -400 B

0/10Ba BO BpPEMEHM, HE MMEET HeA0CTaTKOB, Npu-
CYTCTBYIOWMX B XPOHOBOJSIbTAMMNEPOMETPUM, TakK
KaK MOTEHUMaN PacTBOPEHMSI MOCTOSIHHbIA U MO-
XeT ObITb BbIOpaH B 0611aCTU 3HaUEHUI, B KOTOPbIX
BO3MOXHbl TO/IbKO PeaKLMU pPacTBOPEHUS OJIOBA.
Mo3ToMy Mcxons M3 aHanu3a MoNspU3aLMOHHbIX
KpMBbIX Bblna MccnenoBaHa 06/1acTb NOTEHLUMANOB
ot-0,45 no -0,25 B.

3aBUCUMMOCTM M3MEHEHMUS TOKA PaCTBOPEHUS OT
BPEMEHM B YCJIOBUSIX HANOXEHMS HA obpasel, Mno-
CTOSIHHOTO MOTEHLMana NnokasaHbl Ha pUCYHKaxX 6
-9.B obnact1 f0BOMBbHO OTPULLATENBHbIX MOTEHLIM-
anoB, KOTfa CKOPOCTM PacTBOPEHWUS 0/10BA HE3Ha-
YMTENbHbI, KPMBbIE MMENW MNOWALKM, ASIMHA KOTO-
pbiX 3aBucena OT TOJWMHbI MOKpbITHS. [locne
OKOHYaHWs paCTBOPEHMS 0NI0BA TOK CHMXKANCs
npakTUYeckun K Hymto. Mo Mepe caBura noTeHumMana
pacTBOPEHUS B MOSIOXKMUTENIbHYH CTOPOHY M/IOLLAL-
Ka TOKa Nnepexoamna B MakCMMYM, BbICOTa KOTOPOTrO
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BO3pacTana, a NPOAOIKUTENBbHOCTb CHMXKanack. Oa-
HaKO pe3ynbTaTbl M3MEPEHMUS TOJLLMHBI MOKPbITUS
OLHOM U TOW Xe BeIMYMHbI, B 3aBUCUMOCTM OT MO-
TEHUMaNa pacTBOPEHMS, 3HAUYMTENBHO OTIMYANMUCH

(puc. 5). YpaBHeHue perpeccun o= f(¢), nony-
YeHHOe C MOMOLLbI0 MAaTeEMATUYECKOro annapara u
no pe3ynbTaTaM UCCNenoBaHWU MO3BONSIET YTBEP-
X[AaTb, YTO TOYHOCTb OMpeneneHUs TOMWMHbI No-
KPbITWS B 3HAUYUTENbHOW Mepe 3aBUCUT OT NOTEHLM-
ana ero pacTBOpeHus.

0 =0.049985 -3.398"10*¢ .
CpenHue KBagpaTUyHble OTKIOHEHMSI U KO3(-

bULMEHT Koppensumum Bbiiu COOTBETCTBEHHO PaB-
Hbl:



t, =5748; 7.=0,0335, r=-0.0588

JKCNepuUMeHTanbHble  OaHHble  33aBUCMMOCTM
TO/LLMHBI ONIOBSHHOIO MOKPbITUS OT MOTEHLMANoB
pacTBOPEHMS U ONpenesieHHble BECOBbIM METOL0M
3HAUMTENBbHO OTIMYanuch. [MpuueM, B YC/IOBUSIX
HaNnoXeHns noTeHumana, 6nmM3Koro K noteHumuany
Hayana pacTBOpPEHMS 0/I0BA, PE3YbTaTbl 3HAYEHWI
M3MEpPEHUS 3HAUMTENbHO 3aBbllleHbl, @ B 0bnactu
60/1ee NONOXKMTENbHBIX MOTEHLMANOB BUAHO UX 3a-
HWXEHWe. DTO 3HAYMTENbHO 3aTPyAHSeT onpenene-
HWe TONLMHbI MOKPBITUS.

MpoBeneHHblE OMbITbl MOKAa3anu BO3MOXHOCTb
MCNOMb30BaHMS 31EKTPOXMMUYECKMX METOLOB A5
onpeneneHns TONMLWMHbI OMIOBSHHbIX MOKPbITUI Ha
MeAHOM OCHOBeE.

K 1x HepocTaTkaM HYyXKHO OTHEeCTU 3aBMCUMOCTb
TOYHOCTM M3MEPEHMS OT MOTEHLMaNa B C/ly4ae Xpo-
HOaMMnepoMeTpun U NpobAEMATUYHOCTb UCMOMbB30-
BaHUS XPOHOBONLTAMMNEPOMETPUMN AN aHaNM3a
TO/NCTbIX MOKPbLITUI (Bonblie 5 — 6 MKM).

bonee yHuBepcanbHbiM M CBOBOAHBIM OT YyKa-
3aHHbIX HEAO0CTAaTKOB €CTb XPOHOMOTEHLMOMETPU-
YecKMi MEeToA aHanM3a, KOTOPbIM MOXET yChewHo
MCNoMb30BaTbCs B 1a6OPATOPHBIX YCIOBUAX C MUC-
Nonb30BaHWEM CEPUIAHOM annapaTypbl.
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BbIBObI

1. TllokazaHa BO3MOXHOCTb MCMNOJIb30BAHMS
3NeKTPOXMMMYECKMX MEeTOAO0B [ANs  onpepene-
HWMS TOMLWMHBI ONIOBSHHBIX MOKPbLITUIA Ha MeaHOMN
NOAJIOXKE.

2. YctaHoBneHa 6onee BbicoOKas 3PHEKTUBHOCTb
XPOHOMOTEHLMOMETPUYECKOrO MeTofa onpeaene-
HWS TONLLMHBI MOKPbITUS.

3. WccnepoBaHa 3aBMCUMMOCTb TOSLLMHbBI MOKPbI-
TWS OT CKOPOCTU Pa3BePTbIBAHMS NOTEHLMaNa 1 no-
TEHLMANOB PaCTBOPEHUS.

4. YCTaHOBNEHO COOTBETCTBME pPaCYETHbIX M
OMbITHbIX PE3yNbTaTOB XPOHOBOJILTAMMNEPOMETPHU-
4yeckoro mMetoza.

MepcnekTuBbl  JaNbHEWWMX  MCCAeOO0BAHMIMA.
[anbHelline wuccnefoBaHUs B OAHHOM Hanpas-
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HOaMMepoOMEeTPUMU, XPOHOBONLTAMMEPOMETPUM U
XPOHOMOTEHLMOMETPUYECKOTO MeToAa B MpPOU3-
BO/JCTBEHHbIX YC/I0BUSX NPeanpuUsTUIA 1 CO3aaHUe
MaTeMaTUYeckoro annapata obecneyeHus TeXHO-
JIOTMYEeCcKoro npoiecca NOBTOPHOrO WMCMOJb30Ba-
HWS BOLHOIO pacTBopa.
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