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ABSTRACT

Exists a few devices, or systems not difficult in using and capable to satisfy need of process of removal
of polarizing curves with necessary representation of the received data and with sufficient accuracy of measure-
ments. Ways of improvement of the automated systems of measurement of electrochemical parameters are cer-
tain. With the purpose of realization of the convenient and perfect device the analog-digital and digital-to-analog
modules of the introduction intended for construction of distributed systems of data gathering, the standardized
integrated environment of development intended for connection of external modules and automation of mana-
gerial process, the stabilized sources of a current and potential were investigated. And representations of polari-
zing data metrological researches of accuracy and an error of channels of measurement, mathematical and statis-
tical processings of the received electrochemical data, graphic processing were carried out in half-logarithmic
coordinates. The received device has function of "autolaboratorian" which resolves at a stage of preparation of
experiment on removal of a polarizing curve to bring in a database all necessary data and to obtain data of direct
measurements of a current and potential, and also the processed data - density of the polarizing current, the
measured potential concerning normal hydrogen to an electrode and other intermediate calculations. The
mathematical and graphic device of a complex allows to observe in real time autolaboratorian data who with
high accuracy directly deduce on the monitor in the digital and graphic kind convenient for perception of the
researcher of electrochemical processes. The error of measurement of a current in an interval 0-100 MA does not
exceed 0,07 %, in an interval 0,1-2A - 0,15 %. The resulted basic error in a mode of formation of potential in a
range +10B is not worse than 0,05 %, in a mode of formation of a current in a range +1,25A there are more 0,1
%. The device mobile also allows to work in field conditions, automation of process of measurements does not
require high qualification of the attendants.

KEY WORDS: potentiostate, electrochemical measurements, accuracy, an error of measurements,
corrosion researches, a mobile complex.

BCTYI1

EfeKkTpoxXiMist € MOPIiBHAHO MOJIONOK HAYKOIO, MepIli eNeKTPOXiMiHI HOCHIDKEHHS METalB
GyJIi IPOBEJIEHI HA MOYAaTKy MHUHYJIOIO CTOJITTA 32 HOTIOMOTOIO MOCTIHHUX JDKepest CTPyMYy (aKyMmy-
JIATOPIB), PEryIATOPIB MOTEHIiany (CHCTEM, IO CKIAJAIOThCH 3 PEOCTaTa i ENEKTPOAIB) | MPHIA/IB WO
hikCyrOTh CTPYMH 1 MOTEHL{ANH B €IEKTPOXiMi4Hil cucTeMi (aMnepMeTpiB, BOJIBTMETPIB). ¥ NOLAIb-
MOMY Li JOCHIKEHHS YAOCKOHAIWINCS 1 IIPOMHUCIIOBICTIO Oy/M BHITyLISH]I CepIHHO HUTUH P/l MpHiIa-
nis — notenmioctaris (I1-5827, I1-5848, TTM-50-1,1 i in.) [1]. 3 mosBoto LKdpPOBOI TEXHIKK OaraTbma
po3poGHUKamMu GYJH 0cBOeHI Komm'ioTepusoBani notexuioctary [2]. TTpote, Ak 6u He 3miHOBaNacs
TexHika BHUMIpy €leKTPOXIMIYHMX MapaMeTpiB CyTh BHMIpIiB 3aJMIIAIACA KOJIMINHA: HEOOXIIHO IO
MOJUIMBOCTI TOYHO 3aJaBaTH OJMH 3 napaMeTpis (cTpym ab0 moTeHuian), B JIaHLIO31 poOOUHH eNeKT-
PO — MOMOMDKHUIM eeKTPOJ i BiAnoBiaHo QikcyBaTu noximumii. I1py oMy NOTEHNIAN, MPH SKOMY
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BHKOHYIOTHCS JOC/IIKEHHs HeoOXiHO 3anaBaty ii QIKCYBaTH UIOA0 €NEKTPO/A MOPIBHAHHS [3]. Ilpo-
BEICHVII aHAT3 CYYaCHOTO YCTaTKyBaHHsA I JOCTIDKCHHS €NeKTPOXIMIYHMX MpOLECIB TOKa3aB
GaraTuii CIIEKTP MOMJIMBOCTEH B OTPHMMAHHI KOHKPETHUX [MApaMeTpiB EIEKTPOXIMIYHUX CHCTEM.
[Ipote 3HatieThca HebaraTo NPWIAZiB, YA CUCTEM MPOCTHX B KOPUCTYBAHHI i CIIPOMOXKHHX 3a/{OBLIb-
HUTH NOTPeOy 3HATTA TONAPHU3aLiHHUX KPHBHX 3 HEOOXIJHUM MPE/ICTaBIeHHAM OTPUMAHHUX JaHKX 13
JIOCTATHBOIO TOYHICTIO BHMIpiB. ToMy Oyjin BM3HA4YCHI OTPEeOH 1 LIAXHY BAOCKOHAJICHHS aBTOMATH-
30BAHUX CHCTEM BHUMIPIOBAaHHSA €JIEKTPOXIMIYHUX [MapaMeTPIB.

Heob6xigHo Oyy10 noOyayBaTy aBTOMAaTU30BaHUN KOMITIOTEPU30BAHHH KOMIUISKC [Jid BUBYCH-
HS €NCKTPOXIMIYHMX TPOLECiB, IO NPOTIKAIOTh HA MOBEpPXHI METally 3 MPEICTaBJICHHIM OTPUMAHUX
NAHUX B rpadigyHOMY 1 uucprBOMy BUrIAAl. TOOTO OTpUMATH NPWIAZA , AIKUN J03BOJISIE aBTOMATHYHO
MIATPUMYBATH Ha enempom 3a/1aHe 3HAYCHHS CTPYMY YH MOTEHLIATY, & TAKOXK 3AiiCHIOBATH aBTOMa-
THYHY PO3FOPTKY CTPYMY 1 MOTEHI[ANy 3 3aJaHOI0 MBHUAKICTIO, MPH HBOMY (ikcyBaTH HEOOX1IHMIA
napaMerp: CTPyM, NOTEHLiaJl, YH Omip €JEKTPOXiMIYHOI CHCTEMH (PEKMMH POOOTH: MOTEHLIOCTATHY-
HU, TaNbBaHOCTATUYHMI, MOTEHLIOAMHAMIYHME | rajasBaHOAMHAMIYHMNI). B sKocTi 3acolbiB goci-
JDKeHB 00paHi aHanoroBo-uugpoBi i 1udpo-aHaIorosBi MOAyJIi BBEACHHs, NPpU3HAYEH] [Jid HO0YI0BH
PO3NOJILUIEHHX CHUCTEeM 300py AaHMX, CTAaHAAPTHU30BaHE IHTErPOBAHE CEPEAOBHULIE PO3POOKH, MPH3HA-
qeHe IS MIJKIIOYECHHS 30BHILIHIX MOJYJIIB 1 aBTOMAaTH3alii Mmpoiecy yNpaBiiHHA, CTaOLI130BaHI
JpKepena cTpymy 1 noreHmiany. IIpoBoaunucs METPOJIOriyHI JOCTIHKEHH TOYHOCTI 1 TOXUOKH KaHa-
JIIB BUMIPIOBaHHS, MaTeMaTHYHA 1 CTATHCTHYHA OOpOOKHM OTPHMMAaHHMX CJIEKTPOXIMIYHMX JaHUX, rpa-
(piuna 0O6poOKa i 1peACTARICHHS NONAPU3ALIHHUX JaHUX B HAMiBIOrapudMiYHMX KOOpAUHATAX.

PE3YJIBTATH 1 ObI'OBOPEHHA

~ IlpuHnurioBa cxema 3alpONOHOBAHOI'O aBTOMATH30BAHOIO KOMITIOTEPU30BAHOIO KOMIUIEKCY
NPU3HAYECHOTO 1A aociimxkeHnsa enekrpoxiMiunux npouecie (AKKEIT) mo npoTikaroTs Ha MOBEPXHI
METATY 1 NPEACTABICHHS €KCIEPUMEHTATBHUX JaHUX B 00pobaeHoMy LM poBOMY 1 rpad)iyHOMY BH-
IJIs)11 moka3zaHa Ha puc.l. Ilpu npomy, Ha BiIMIHY BijJl iHIIMX aHAJIOTIB B JaHOMY KOMIUIEKC] peasi3o-
BaHa 1 aBTOMAaTU30BaHa quHKum [IEPEMUKAHHS MEX BUMIPIOBAHHA, IO JO3BOJISE B HIHPOKOMY jiarna-
30HI CTPYMY MOJISpH3ALi (Bm 1 pA mo 1,25 A) OTPHMYBaTH eKCHEpHMGHTﬂHLHl AaHi 3 TOYHICTIO HE
ripme 0,07% B mexax sumipoBanHsa o 100 mA 1 0,15% B mexax BumiproBanHs Big 0,1 mo 2 A.
IIpuBenena ocHOBHa nMoxuOka B pekuUMI (hpopMyBaHHS MoTeHIany B Aiana3oHi 10 V He ripie 0,05%,
B pexuMi GpopMyBaHHS CTPyMy B AiamasoHi =1,25 A ue Ginpiue 0,1%. Peanizaiis aBromatusanli pe-
)KMMIB poOOTH IMOTEHLIIOCTATy AOCATAETHCS LLUISIXOM MPOrPaMHOro NepeMHUKaHHs KOHTakTiB 1+8 (puc.
1), cTaH AKuX rMoxkasaHuM y Tadn. 1.

VA'CmGi;Ii?‘OIBJaHB Taoauns 1. Cran kouTakTHOI rpyna AKKEIR
epeno | Ta U.
g Table 1. Condition of contact group of ACCEP
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Orke, B NIPONOHOBAHOMY KOMIUIEKC] peali3oBaHa Tak 3BaHa (QyHKINI «aBTojlabopaHTay, sSKa
JI03BOJISIE Ha CTajll MIATOTOBKH €KCNEPUMEHTY IO 3HATTIO MOJISAPH3aLiMHOI KpUBOI BHECTH 10 0asw
JAHUX BC1 HEOOX1AHI BEIMYHUHH (TUIOLLY CNIEKTPO/a, BH/I ENIEKTPOAA MOPIBHAHHSA, IIBHUIKICTH po3ropT-
KH IIOTE:H]J,IaJTy abo cTpyMy, Mexi 3aBJiaHb 1 BUMIPIOBaHb BIATIOBIHUX MApaMETPIB) 1 OTPHUMATH JaHi
HPSIMUX BHMlp}OBaHB CTpyMY 1 NOTEHLiaTy, a TAKOX 06p06neH1 JIaHi — IYCTHHY MONAPU3YIOYOro CTPY-
My, MOTEHL{a]l INOA0 HOPMAJIBHOIO BOAHEBOrO €JIESKTPOXY 1 1HIII MPOMDKHI oOuncieHHs. Martema-
TUYHHKH 1 TpaiyHuii anapaT KOMIUIEKCY J03BOJISE B pPeaibHOMY 4Yaci CIIOCTEPIraTv aBToiabopaTopHi
AiaHl, AK1 3 BUCOKOIO TOYHICTIO O€31ocepeHb0 BUBOAATECS Ha MOHITOP B LU(MPOBOMY i rpadidHomy
BUIIIAAI (pucC. 2) 3py4HOMY /Ul CHPUHHATTA JOCTifHKKA. B 3a1exHOCTI Bin 06paHoro pexumy pobo-
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T AKKEIT Ha MOHITOp BUBOAATLCS HACTYIIHI IaHi y BiAMOBiMHUX 06sacTaX MOHITOPY: | — 3aBHaHHSA
pexumy pobotu AKKEIT: 1) noteHuiocTarnynuii, 2) raTbBaHOCTATHYHMH, 3) BEUMIp NOTEHLIATY PO-
6ouoro (P) €JICKTPOLY BIZTHOCHO €IeKTPONA nopieaaHHA (IT), 4) — akTuBaunia poO0O4Oro €neKTpoay
dikcoBaHHM NOTEHLIIAIOM, J) — aKTHUBaUId pob04oro CTeKTPO/Y cbmcoaaHHM CTPYMOM; 2 — cnyncﬁosa
iHGOopMaLIil MOHITOPY (BUMIP MOXJIUBO] 1 peaﬂbﬂm HIBH/IKOCT] BUMIPIOBAHHSA IIPOLECY, Yac npmmaﬂ-
HA BCHOrO MpoLECy BHMIPHOBaHHA);, 3 — BXiJHI JaHi: IUIOLIA eNEKTPOLY,; IHTEpBaJ NOTEHIany (4u
Cprmy) poarop’nm KpOK (BequHHa) 3M1HPI OSFOPTKPI UIBUAKICTB BHIHCHBHHH OJIHOTO KPOKY;
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4 — HpHHIIPlTIOBa cxema BHMlmeaHHﬂ 1m0 yTBOpHI‘I:CH B 3A©KHOCTI Bm oﬁpaﬂoro pesxaMy poboTtH
AKKEIL 5 — rpadix npeAcTaBJeHHsS BUMIPIHUX | 00YHCISHHX NaHUX: AJ14 MOTEHLIO- 1 ralbBaHOAWHA-
MIUYHHX pEXHMIB — y HanmiBgorapuMiYHHX KOOPIAHMHATAX, VI BUMIPIOBAHHS MOTEHLIALY — OyayeThes
rpadik 3MiHK noTeHNiay 6e3mocepeaHb0 B mV; Ald aKTHBALil CTPYMOM, YH MOTEHLIATIOM 00YHCITIO-
€THCA 4ac 1 KiJIbKICTh €JIEKTPHUKH MPOIYIIeHoT Kpi3b pobouunii ejexkTpon; 6 — noJjie nNpeCTaB/ieHHs BHU-
MIPSIHHUX 1 OOYHCIEHUX €KCIEPUMEHTAIBHUX HH(PPOBUX NaHUX.

JlaHu¥ aBTOMATU30BaHUH Komn"mepmcmaﬂﬂﬁ KOMIUIEKC € MOOLIBHUM, M0 JO3BOJIAE HOr0
3aCTOCOBYBATH B MOJIOBUX yMOBaX, OTPHMYBATH | MHTTEBO 00pobIATH 3 BHUCOKOIO TOYHICTIO €KCIIE-
pumenTtanpHi aaHi. Ockinekn AKKEIT npaigoe npakTHYHO B aBTOMATHYHOMY PEXHMI 1€ Ja€ 3MOTY
MOHU3UTY BUMOTH A0 KBajidikaiii o6CIyroByovoro nepcoHany, To6To oneparopy He noTpibHO A0c-
KOHAJIO 3HATH TEOPIIO €JIeKTPOXIMIYHUX BHUMIPIOBaHb, a4 AOCTAaTHBO JOTPHUMYBATHUCH DPETJIAMEHTHHX
HOPM, 00 OTpUMAaTH rapaHTOBAaHO MPaBWIbHI €KCIIEPUMEHTAIEHI JaH!.

BUCHOBKMH

1. No6ynoBanuii aBTOMATH30BaHUH KOMITIOTEPH3OBAHMN KOMIUICKC NMPU3HA4YCHHH U MOC/IDKEHHS
~enekxtpoximiunux npouecis (AKKEIT) o ripoTikaloTh Ha MOBEPXHI MeTaly. B KOMILIEKC] peasti3o-
BaHa (PYHKIlis aBTOMATH30BAHOIO OTPUMaHHS 1 0OpOOKY EKCIIEPHMEHTAIbHAX HaHHX.

2. IMoxubka BuMiproBaHHs cTpymy B intepsaiti 0+100 mA He nepesuiye 0,07%, B intepsaii 0,1+2 A
0,15%. IlpuBenena ocHOBHA MOXMOKa B pexkuMi (OpMyBaHHS NMoTeHl{iany B AianasoHi £10 V He
ripme 0,05%, B pexxumi GopMyBaHHA CTpyMy B AianazoHi =1,25 A ne duibiue 0,1%.

3. AKKEII € MoOiTbHHUM i 103BOJISIE MPAaLIOBAaTH B MOJILOBHX YMOBAaX, ABTOMAaTH3aLliA NMpoLiecy BUMI-
PIOBaHb He noTpedye BUCOKOT KBam(piKalll 00CIyroByIOUOro IepCoHaIy.
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