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ELECTROCHEMICAL BEHAVIOR OF SILVER
IN ACID SOLUTIONS OF POLARIZATION
BY UNSYMMETRICAL CURRENT

Abstract. In the scientific work, the effect of the magnitude of the current amplitude of the anodic and cathodic
half-cycles on the current yield and the dissolution rate of silver during polarization by nonstationary currents in
solutions of sulfuric and hydrochloric acids are considered. In this study, the current density in the cathode half-
period was maintained at a constant value of 1000 A/sq.m, and in the anode half-cycle the current density varied
from O to 1000 A/sq.m and vice versa. A special installation was used to convert the alternating current, which con-
sists of an alternating current source, two diodes D1 and D2, one of which is connected in the transmission mode,
and the other in the locking, two variable resistors R1 and R2, to control the magnitude of the cathode and anode
half- R3 constant resistance, two ammeters Al and A2, to control the current in the process of electrolysis in the
cathodic and anodic half-cycle, electrolytic cell and oscillograph. The electrodes were silver and graphite plates. It
has been established that in solutions of acids with the increase of size of amplitude of anodic semiperiod current
output and speed of dissolution rise, and with the increase of size of cathode current there is a decline current output
and speeds of dissolution of silver.
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IJIEKTPOXUMHNYECKOE NOBEJIEHUE CEPEBPA
B KUCJIBIX PACTBOPAX
IHPU HOJAPUSAIMU HECUMMETPUYHBIM TOKOM

AnnoTtamus. B HayuHo# paboTe pacCMOTPEHBI BIMSHHIE BEJIMYUHBI AMIUTHTY/IBI TOKA AHOJHOTO M KAaTOJHOTO
TIOJIY IIEPHOIOB HA BBIXO IO TOKY M CKOPOCTH PACTBOPEHII cepeOpa MPH MOIPH3ALNIH HECTAIHOHAPHBIMY TOKAMH B
pacTBopax CEpHOM M COSMHOW KHCIOT. B JaHHOM HMCCICIOBAHUU BEIMYMHA IJIOTHOCTH TOKA B KATOJHOM MOJY-
TMEPHOJE MOAACPIKUBANACH OCTOsIHHAS, paBHas 1000 AV, a B aHOTHOM MOIYNEPUOAE INIOTHOCTh TOKA MEHATIACH B
untepsane ot 0 10 1000 A/M” m HaoGopOT. [1s mMPeoBpas0OBaHKs IEPEMEHHOTO TOKA HCTOTB30BAIACH CIICITHATBHAS
VCTAHOBKA, KOTOPAsi COCTOMT M3 UCTOYHHKA IIEPEMEHHOTO TOKA, ABYX An0A0B JI; u JI,, OAWH W3 KOTOPBIX HOAKIFOUCH
B MIPOMYCKAOLIEM PEIKUME, A IPYTOH — B 3aIMUPAIOIIEM, IBYX MEPEMEHHBIX PE3HCTOPOB R 1 Ry, Ama peryampoBaHus
BCJIMYMHBI TOKOB KaTOAHOTO W AaHOJHOTO IOy IEPHOIOB, R3 IIOCTOSHHOE COMPOTHBICHUE, ABA aMIIEPMETpa A; 1 A,
J71s KOHTPOJIMPOBAHMA CHJIBI TOKA B MPOLECCE ICKTPOIN3a B KATOAHOM H AHOJHOM HOIYHNEPHOAE, 3MCKTPOIUTH-
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YCCKOH AYCHKH W ocumyutorpada. SIMCKTPOIAMH CIIyKAIH CCPeOpAHas U rpauTOBAA IIIACTHHKH. Y CTAHOBJICHO, UTO
B PACTBOPAX KHUCJIOT C YBEIHYCHUEM BEIMYUHBI AMIDIMTY Bl AHOAHOTO mojaymnepuoaa BT u CKOpPOCTs pacTBOPEHUA
TOBBIIACTCA, 4 C YBCIUMYCHHUCM BCIIMYWHBI KATOAHOTO TOKA Ha6n}0/:[aeTc;1 camwkenue BT u CKOPOCTH PACTBOPCHUA
cepedpa.

KinoueBbie CJI0BA: JJICKTPOXUMHUSL, JJICKTPOJIH3, HCCHMMETPHYHBIA TOK, MOIAPH3ALMS, 3ICKTPOXUMHUCCKOS
PAcTBOPCHUE, MIIOTHOCTh TOKA.

Cepebpo obnazacT camMoil BEICOKOH (M3 BCEX METAIOB) TCIIO- M 3JICKTPONPOBOIHOCTHIO U MIHPOKO
HCTONB3YETCS B BICKTPOHHUKE U BNEKTPOTEXHHKE. JICrMpPOBAaHHOE TYTONMIABKHUM METAIIOM, HAIPUMED,
BOMb(paMOM, cepeOpPO OKAa3bIBACTCSA HACATBHBIM MATECPHAJIOM JJIS H3TOTOBICHHS BBICOKOBOJIBTHBIX
nepeKIroyareach u anektponpepriBarencii. CepeOpsHbIC KOHTAKTH B CCHCOPHBIX NEPEKTIOYATENIX CTATH
HETPEMEHHON MPHHAAICKHOCTHEO KOMITBIOTCPHBIX KIABHATYD, MAHENCH YNPaBICHHS MHUKPOBOJIHOBBIMU
MEYaMH, KHOIOK BBI30Ba JUQPTOB H AP. IICKTPHUCCKUE LIENH B MUKPOIPOLIECCOPHBIX YHIAX, IPUMCHSIC-
MBEIX B MHUKPOKAJIBKYATOPAX, IICKTPHUCCKUX HpUOOpax, aBTOMOOHIAX M T.J., NPEACTABIIIOT cOOOH
MMPOBOJAHUKH U3 CILIABOB cepedpa u namiagus. CepeOpsHO-IIMHKOBBIC (HA OCHOBE OKCHIA cepedpa) rajib-
BAHHYECKHE BIICMCHTH UMCIOT BABOEC OOIBIIYIO SICKTPHUCCKYIO €MKOCTh, YCM CBHHLOBBIC (KUCIOTHBIC)
3MEMEHTBI TAKOTO KE pasMepa, NMO3TOMY OHHM BCE YAINC MPUMEHSIOTCA KAaK B aKKYMYJATOpax s
ABHAKOCMHYCCKOW TCXHUKU W MOABOAHOrO (hIOTa, IIC VMECHBLICHUIO MACChl 0OOPYIOBAHHS MPUAACTCS
OTPOMHOC 3HAYCHHUE, TAK U B MUHHATIOPHBIX OaTaperkax I 4acoB M KAIbKYIITOpoB [ 1, 2].

Mertannmueckoe cepeOpo CIVKUT AT H3TOTOBJICHHS BBICOKOKAUCCTBCHHBIX ONTHUYCCKHX 3CpKail
MyTEM TEPMUYCCKOrO UcnapeHus. B mimeBol NpoMBIIUICHHOCTH MPUMCHSOTCS CCPEOPSHEIC aNnapaThl, B
KOTOPBIX TOTOBAT ()PYKTOBEIC COKHM U APYTHE HANUTKH. B Meauiuae M3BECTCH psia papManeBTHUCCKUX
MPenaparoB, COACPIKAIUX KOLIOUIHOE cepedpo [3-3].

CriaBel cepebpa MHUPOKO MPUMEHAIOTCS AN M3TOTOBICHUS MOHET, 3yOHBIX IIOMO, MOCTOB H IpO-
TE30B, CTOJIOBOM MOCYABL, B XOJOJWIFHOW XMUMUYCCKOH MPOMBINIICHHOCTH. TakuM 00pa3oM, HpoLecchl
OKHCIICHHUSI, BOCCTAHOBIICHHS C YUACTHEM cepedpa B €ro COCAMHCHHH, a TAKKE PEAKLUH ero HOHU3AINH B
Pa3IUYHBIX BOAHBIX PACTBOPAX MPEACTABISCT ONPEACICHHBIH TEOPSTUICCKUH H NPAKTHYCCKHH HHTEPEC.

BricTpoe pasBuTHE TOUHBIX HAYK B COBPEMEHHOM MHPE MPHUBOIUT K BOZHUKHOBEHHIO HOBBIX MCTOIOB
uccnenoBaHus. B mociaenHee BpeMsl B 3IEKTPOXHMHUCCKIX UCCIEIOBAHMAX VACTACTC 0cO00C BHIMAHHC
mporeccaM, MPOTEKAIMKUM € YYACTHEM 3JICKTPOAA MPU HATOKCHHH HEPEMEHHOTO WIH COBOKYITHOCTH
TICPECMCHHOTO W TOCTOSHHOTO TOKOB [0-12]. IIprMeHEHNE HECTALMOHAPHOTO PEKUMA SACKTPOIN3A pac-
LIMPSET BO3MOKHOCTH HCCICAOBAHMS MEXaHN3Ma KATOAHBIX M aHOJHBIX MPOLIECCOB, OTKPHIBACT MPHHLIN-
MHATBHO HOBBIC BOBMOKHOCTH MPUMEHEHHS UX TS PELICHHS PA3THYHBIX TEXHOIOTHICCKHX BOIPOCOB.

B paGotax [13-17] mpeacraBneHs! AaHHBIC NOMAPH3ALUN CEPEOPSHOTO BIEKTPOAA MPOMBIIUICHHBIM
MEPEMEHHBIM TOKOM 4acToTOM 50 I, BBIIO yCTaHOBICHO, YTO B CEPHOKHCIOM PacTBOPE cepeOpo pac-
TBOPACTCA C BBICOKMM BBIXOJOM IO TOKY NPH HHU3KUX INIOTHOCTSX TOKA, 4 B PACTBOPE COISHOM KHCIOTHI
BT pacrBopenus cepedpa cocrasisiet b 10,4%.

Heo6xomuMo oTMETHTE, 4TO ACTABHBIC HCCICIOBAHUS, NMPOBCACHHBIC HAMH Ha CEPEOPSHOM BICK-
TPOAE M APYTHMHU HCCICAOBATCIAMM, M3YYaBLIMMU THUTAH, XPOM, MOJHOJACH, CBUHEL U T.J. NPHU MOJII-
pHU3ALMH [ICPEMEHHBIM TOKOM TMPOMBIIIICHHONW YacTOThI, TIOKA3aIH, YTO 3JICKTPOIAHBIC MPOLIECCH, MPO-
TCKAIOIIUE TPU MOPU3ALUM TIEPEMCHHBIM U MOCTOSHHBIM TOKAaMH, PE3KO Pa3UYalOTCd Kak Mo MexXa-
HU3MY, TaK ¥ M0 KOJHUYECTBECHHBIM XapakTepuctukam [18, 19]. B 310l cBa3u MBI npeamosarany, 4To Ha
PE3VABTATHL BNICKTPOIN3a, NPOBECACHHOTO MOX JCHCTBHEM MEPEMCHHOTO TOKA, 3HAYHTEIBHOC BIIMSHUE
OKa3bIBACT CMCHA HAMPABJICHUS TOKOB, T.C. BICKTPOX MPEOBIBACT MOMECPEMEHHO TO B KATOAHOM, TO B
aHOJHOM TMONYMEPUOAC, MO3TOMY BO3MOXKHO, HYTO OH MPETEPICBACT ONPEACICHHBIC CTPYKTYPHBIC
n3MeHeHus. g Toro uroOrl yOeAUTHCS B 3TOM HaMH OBLIN MPOBEICHBI HCCIICIOBAHUS MIPH MOSPH3ALINH
ACHMMETPUYHBIMU TOKAMH.

Leneto ganHOM paOOTHL SBHIOCH M3VUICHUE JJICKTPOXMMHYECKOTO MOBEACHHS cepebpa mpu Hous-
PH3ALHH ACHMMETPHYHBIM TOKOM.

NameHeHne COOTHOIICHHS BEIMYHMH aMIUTUTYA aHOAHOTO M KaTOJHOTO MONYNEPHOI0B IEPEMEHHOTO
TOKA AAaCT BO3BMOXKHOCTh YCTAHOBUTH 3aBUCHMOCTB BBIXOJA IO TOKY PacTBOPCHHS cepedpa OT AONH TOKa
OJHOTO U3 MOTYIICPHOIOB MPU IOCTOSHHOM 3HAYCHUH BEIHYHH TOKA JPYTOro Monymeproaa.
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