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Studies were carried out on the dissolution of a copper-zinc alloy imitating a base substrate of an
electron scrap containing noble metals in nitric-sulfuric acid solutions. A mathematical model is
obtained that allows calculating the rate of copper and zinc transition to nitric-sulfuric solutions by
varying the concentration of H" ions from 1 to 4 g-ion / dm’ and NOs ions from 0,5 to 1,0 g-ion / dm’.
In the range of concentrations of H" and NOj™ ions studied, the maximum rate of copper transition into
the solution is 6,5-107, and zinc is 4,5-107° kg / m’s.

The equation of regression allowing to carry out a choice of conditions for proceeding with necessary
speed of the chemical processes taking place in metallurgical practice is presented.
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Kunneruka PACTBOPCHUS MEIHO-IIMHKOBOI'0 CIlJIaBa
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Ilpogedenvr  uccredosanus no  pacmeopeHuro  MeOHO-YUHKOB020 — CNIA8d,  UMUTMUDYIOWEe20
HeO1a20pOOHYI0 OCHOBY 3JIEeKMPOHHO20 10Md, cooepicauje2o 01a20pooHble Memaiibl 8 dA30MHO-
ceprokucavlx pacmsopax. Ilonyuena mamemamuyeckas Mooen, NO38ONAOWAS PACCUUMATL CKOPOCTb
nepexooa Meou u YUHKA 6 A30MHO-CEPHOKUCTbIE PACMBOPbl NPU BAPLUPOSAHUU KOHYEHMPAyuu
H-uonoe om 1 00 4 monv/om* u NO; -uonoe om 0,5 0o 1,0 monwv/om’. B uccredosannom ouanasomne
xkonyenmpayuil H'- u NO; -uoH08 MaKCUMAIbHAA CKOPOCMb nepexo0d Meou 8 pacmeop CoCHAgisem
6,5:107, ayunxa—4,5-107 ke/m? c. [Ipedcmasneno ypasnenue pecpeccuu, No3601s10Wee 0Cyuecmeisimneg
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6b100p YC08ULL 0Nl NPOMEKAHUSL ¢ HeOOXOOUMOU CKOPOCbIO XUMUYECKUX NPOYeccos, UMerouux
MeCmo 68 Memaniypeuieckoll npakmuke.

Knrwouesvie crnosa: M@ab, YUHK, 1amyHb, 6MOPUHHAA nepepa60m7<a.

BBenenne

Hcnonp3oBaHue 01aropoIHBIX METAJUIOB B PA3IMYHBIX 00JACTAX HAPOIHOTO XO3SHUCTBA C KaX-
JIBIM TOJIOM BO3pAacTaeT, 4To TpeOyeT ele OO0JbIIero uX KoJInYecTBa. biaropoaHble MeTaIbl TaKKe
JI0 CHX TIOp HOOBIBAIOT U3 PYIHOTO CHIPBS, HO €r0 3allaCOB CTAHOBUTCS BCE MEHBIIEC M MCHBIIE, U C
SKOHOMHYECKOH CTOPOHBI 3TO HEBBITOAHO. [l03TOMY A MONTyUYeHHS JAHHOTO BUJAa METAJJIOB IPE-
JlaraeTcs UCTOIb30BaHUE BTOPUYHOTO CHIPBS. TaKUM BUIOM BTOPHYHOTO CHIPHSI SBIISICTCS AIEKTPOH-
HBI JIOM I'PaKJAHCKOT'O ¥ BOCHHOTO Ha3HAaYCHU. B HeM coaepKuTcs ropas o 00sblie 61aropoaHbix
METaJIJIOB, YeM B PYJI€, 9TO CITY>KUT KITIOYEBEIM ()aKTOPOM B Pa3BUTHH IIPOM3BOJICTBA ITO TIepepadoTke
BTOPUYHOTO CBIPHA [1].

B Hacrosimee BpeMs mpu BTOPUIHOI mepepaboTKe HCIONb3YIT MHOTOKOMITOHEHTHEIH JIOM, KO-
TOPBIH CIIOKHO IepepadaThIBaTh; HAIIPUMED, CyXHe OaTapen TPeOyIOT MPEJBAPUTEIILHOIO OTACIICHH I
MapraHia U pTYTH OT Meau u nuHKa [2]. [loaToMy nosBiseTcss HeOOXOMUMOCTh pa3padoTaTh HOBBIC
3¢ (heKTHUBHBIC TEXHOJIOTHH, MTO3BOJISIONINE HE TOJBKO MOJIydYaTh APAarolieHHBIC METAJIIbl, HO TAKKe
W3BJICKATH [[BETHBIC METAJIJIBI, TEM CAMBIM ITOBBIIIAs peHTa0EeIFHOCTh TPOM3BOICTBA [3].

OCHOBHBIE BUBI BTOPUYHOTO CBHIPhS — JIOM DJIEKTPOHHBIX CHCTEM BOCHHOW TEXHUKH, TIeUaTHbBIE
IJIATHI, CMEIIaHHEIN JIOM 3JEKTPOHHBIX TPpUO0poB, DBM, 31eMeHTHI IepeKIIFOUeHI S, TPAaH3UCTOPHBIC
U CTEKJISIHHBIC N30JaTOphL. [lepepaboTke moaBepraeTcsi Kak CMENIaHHBIN JIOM, TaK U OT/IEIbHBIE €T0
3JIEMEHTBI U Y3JIbl, B TOM YHCJIE U MEJHBIN 1akK [4, 5].

3HaYUTENbHAS YaCTh 3JIEKTPOHHOTO JIOMa BOGHHOTO M IPakJaHCKOT0 Ha3HAuUCHUS, COAeprKaIle-
TO JIParoIcHHBIC METAJLIEI, B KAYECTBE IIOMIOKKI CONEPXKUT JTaTyHb. JIaTyHB — 3TO ABOWHOW HITH
MHOTOKOMIIOHEHTHBIH CIIJIaB HA OCHOBE MEIU ¢ A0OaBieHneM IIuHKa. VIHOrIa B cocTaBe JaTyHH Ha-
XOJIUTCS OJIOBO, HUKEIb, CBHHEII U IPyTHE dJIEMEHTHI. [10 cpaBHEHUIO C YUCTOW MEIBbIO KOppO3UiTtHAs
CTOMKOCTB ¥ TPOYHOCTb Y JIATYHH BbIIIIe. Takke JaTyHb MOKHO HAWTH B aBTOMOOUIIBHBIX 3a4YacTsX,
cUCcTeMax 000rpeBa U KOHIUIIHOHUPOBAHUS, KaOEIAX U JeTaISIX AIEKTpooOopyIoBaHus [6].

Takum 00pa3om, JIoM, COiepIKAIUH JIaTYHb, KaK MPaBHJI0, MHOT'OKOMIIOHEHTHBIH, 4YTO 00yciaB-
TUBaeT MPUMEHEHHUE CAMBIX PAa3IMYHBIX ITOXO/IOB K €ro mepepadboTke.

Cy1ecTBYIOT pa3HO00pa3Hble TEXHOJIOTHH T10 IepepadboTKe JIoMa, COAePIKAIIET0 JparoleHHbIe
METaJUTBl, aHalIU3 KOTOPHIX MOKa3al [7], 4TO MIPOMETAILTy prUYecKUe Omepanuu He 00ecleunBaroT
riy0oKoe U3BJIeYeHUe 0JIaropoAHbIX MeTaioB. Mcxons U3 aToro, Ha MpakTUKE MTPUMEHSIIOT THPO-
METaJTyprudeckie MpoLecChl, KOTOphIe OCHOBAHBI Ha BCKPHITHH JIOMa a30THOH KucioTod. Ho 3tn
MPOIECCHI MPUBOIST K OOJBIIMM MTOTEPSAM OJArOPOAHBIX METAJIJIOB.

TakuMm 00pa3oM, pa3paboTKa HOBBIX TEXHOJIOTHYECKHX IPOIECCOB, CMIOCOOCTBYIOMIUX ITOBHI-
HICHUIO M3BJICYEHUS OJaropoAHBIX METAJIJIOB IPHU IepepaboTKe IMEKTPOHHOIO JIOMA, OCTAeTCsl aK-
TyaJpHOH U ceitdac. Llenpro HacTosmel paboThl ABUIIOCH MCCIENOBAaHUE YCIOBUN THIPOMETAIIITY -
TUYECKOr0 PAacTBOPEHHS HEOJIAaropoJHONM METaJUIMYeCKOil OCHOBBI — MEIHO-IIMHKOBOT'O CIIJIaBa B
a30THO-CEpHOKHUCIBIX pacTBopax. OCHOBHas 3a7jaya UCCIEAOBAHUS — IPU UCIIOJIb30BAHUU JIATyHHBIX
IJIACTHH KaK MOJIENIX HeOJIaropoaHO OCHOBBI 3JEKTPOHHOIO JIOMa, COAEPIKALIEro 0IaropoIHbie Me-

TaJUJIbl, OIIPEACTIUTDb CKOPOCTH IIEPEX0Ja MCAU U IIMHKA B a30THO-CEPHOKHUCIIBIC PACTBOPHLI.
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O6ocHoBaHHe NJIaHA MPOBeeHNs (AKTOPHOI0 IKCIePUMEHTa H GaKToOpoB,

BKJIIOYA€MbIX B OKCIICPUMEHT

B3auMopneiicTBue MeTaJlJIOB ¢ a30THOM KHUCIOTOM — CIIOKHBINA MpOLEcC, MEXaHU3M KOTOPOTo
BKJTFOYAeT HECKOIBKO CTAIUH, B 3aBUCHMOCTH OT KACIOTHOCTH CPEIbl KOHEUHBIM MTPOyKTOM MOXKET

ABIATHCSA KAK MOHO-, TaK M AUOKCH]| a30Ta:
Me + 4H" + 2NO, = Me** + 2NO, + 2H,0, @

3Me + 8H' + 2NO; = 3Me** + 2NO + 4H,0, Q)

rne M — Cu, Zn, Ni u np.

Ha ocHoBaHuM aHa/IM3a JAHHOTO YPAaBHEHHUS X UMHUYCCKOW PEaKI[MU OBbLIN BBIJCICHBI JBA OCHOB-
HBIX (paKTOPa, MO3BOJSIONIMX BIHSITh HA CKOPOCTh PACTBOPEHHSI: KHCIOTHOCTh PAacTBOpPA, KOHIICH-
Tpaius HUTPAT-HOHOB. JlaHHbIE (PaKTOPBI KOHTPOJIUPYEMBI U YIIPABIISIEMBI, YTO MTO3BOJIUIIO UCIIONb-
30BaTh WX B KQUECTBE IIEPEMEHHBIX IIPU COCTABJICHUH IJIaHA aKTHBHOTO AKCIIEPUMEHTA. 3aBUCHMOMN
epEeMEHHON BBIOpaHa CKOPOCTh PACTBOPCHHS MEIHO-I[MHKOBOI'O CILJIaBa.

CKOpOCTB 3JI€MEHTAPHOW XUMHUYCSCKON peakn () CB3aHa ¢ KOHICHTPAUSIMHU PEarcHTOB 3a-

BUCHMOCTBIO
o=TI1CD, (€)

riae C — KOHLEHTPAIHs, MOJIb/IM>; b — MOPSIIOK PEAKI[HH [0 PEAreHTY.

ITpu norapudMupoBaHUM JAHHOTO YPaBHEHHUSI MOXKHO MOIYYUTh JTMHEHHOE YpaBHEHHUE
log(®) = b, log(C,) + bylog(C,) + ... + blog(Cy), 4

aHaJIU3 KOTOPOro MOKa3bIBAET, YTO MIPH HAXOXKJIECHUHU 3aBHCUMOCTH CKOPOCTH PaCTBOPEHHsS OT KOH-
IIEHTPALIH PeareHTOoB LeIeco00pa3HO MOJIb30BaThCs HE KOHICHTPALUIMH PEareHToB, a ux Jorapud-
MaMHU.

JIyist mocTpoeHus TMHEHHON MOJIENIM JOCTaTOYHO U3MEHSTh (PAKTOPhI Ha ABYX YPOBHsX. Takum
00pa3om, IpH BapbUPOBaHUH JBYX (aKTOPOB (KOHLEHTPALMSI HUTPAT-HOHOB M KHCIOTHOCTH CPEJIbI)
Ha JBYX YPOBHSIX HEOOXOIMMO IOCTABUTH YETHIPE OCHOBHBIX U HECKOJIBKO AYOJIMPYIOUIMX OIBITOB
B IIEHTpe Iu1aHa. B Tabu. | mpuBeneHbl NIPUHATHIE HAMU ISl IPOBEACHUS SKCIIEPUMEHTa 3HAUCHHS
npezesoB BapbupoBaHus KoHUeHTpauu H'- 1 NO;-HOHOB, a Tak)ke 3HaueHHs LEHTpa PaKkTOPHOrO
IIPOCTPAHCTBA B HATYPAJIBHOM H B Jorapupmudeckom Macmrade. [lnaH mpoBeieHNs SKCIIEPUMEHTA B

0e3pa3sMEepHOM U HATyPaJIbHOM MaciiTadax MmpeacTaBiieH B Ta0J. 2, Te YeThIPE OCHOBHBIX OIBITA I10-

Tabnuna 1. IIpenens! BappupoBaHus (HaKTOPOB U IEHTP GaKTOPHOTO MPOCTPAHCTBA

Table 1. The limits of variation and the center of the factor space

3HayeHue B IIJIaHe H', NO;-, log (HY), log (NO;"),

9KCIIEPUMEHTA MOJb/OM? MOJIB/AM? [Monb/mm?] [MoB/nm?]
MakcumanbHOE 3HAYCHHE 4,0 1,0 0,60 0,00
MuHuManbHOE 3HAUYCHHE 1,0 0,5 0,00 -0,30
HenTtp nana 2,0 0,7 0,30 -0,15
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Ta6numna 2. [lnan npoBeacHHs SKCICPUMEHTA

Table 2. Plan of the experiment

X, X, H*, mons/nm? NO;~, moas/nm?
Homep onbiTa
BbespasmepHsIii MacmiTad HatypanpHerii Mmacmtabd
1 +1 +1 4,0 1,5
2 +1 -1 4,0 0,5
3 -1 +1 1,0 1,5
4 -1 -1 1,0 0,5
5 2,0 0,7
6 2,0 0,7

3BOJIAIOT IPOU3BECTH BAPbUPOBAHUEC IBYX (baKTOpOB Ha ABYX YPOBHAX, ABAa AOIIOJJHUTEJILHBIX OIIbITA
HEOOXOUMBI TSI OLIEHKH BOCIIPOU3BOJMMOCTH PE3YIBTATOB M IPOBEPKH a/IEKBATHOCTH MOJIYYEHHO-
ro ypaBHeHus perpeccud [8].

JlaHHBIH [J1aH MO3BOJISAET MOTYUYUTH B3aUMOCBSI3b CKOPOCTH MEPEX0/1a MEU U/WJIH I[UHKA B pac-

TBOD B BUJIE
log(®) = byrlog(H") + by-log(NO;") + by,-log(H")-log(NO;5). ®)
MeToauKa BbINOJHEHHS IKCIIEPUMEHTA

HcxXonHBIM MaTepraaoM, MOJIENINPYIOIINM HEOIaropoJHy 0 OCHOBY 3JIEKTPOHHOIO JIOMa, COZlep-
JKaIero 0JaropoaHble METAILIBI, SIBJISIICS MEAHO-ITMHKOBBIN CILIaB, cogepkanuii 60 % menu u 40 %
nuHKa. B kagecTBe okUcIUTENS OBLIM BHIOPaHBI HUTPAT-NOHBI, KOHIEHTPAIUS KOTOPBIX B COOTBET-
CTBHH C MIPEICTABICHHBIM BBIIIIE MJIAHOM KCIepruMenTa MeHsaack ot 0,5 qo 1,0 mone/nM?, a3a cuer
MPUCYTCTBHUS CEPHON KUCIOTHI (OT 1 710 4 MONB/IM?) BapbHpOBaach KUCIOTHOCTD CPEIIBI.

W3yveHue KNHETHKN paCTBOPEHHs 00pa3I0B MPOBOIWIH IO CeAYoLel MeTouKe. B cTekisH-
HBIe KOJOBI 3aiuBand 50 cM® pacTBopa ¢ 3agaHHBIM cooTHoumieHrneM NO,; - u H-oHOB, npu 3TOM
HEOOXOMMOE COOTHOIICHUE BBILNICYNOMSHYTHIX MOHOB IONOMpANH, BapbUPYs COOTHOLICHUE Cep-
HOW KHCJIOTHI, a30THOM KHCIOTHI M HUTpara Harpus. OOpas3ubl MEJHO-IIMHKOBOTO CIUIABA TOJIIIH-
Hoit 0,05 cM 1 tTomaapio 0Kosto 10 cM? moMeniand B a30THO-CEPHOKHCIIBIE PACTBOPHI U CTABHIIM Ha
BCTpsixuBaresb. 110 UCTEUCHNH 3aJaHHOTO MHTEpBaJIa BPEMEHH 00paslbl BHIHUMAJIN U3 PacTBOpa,
POMBIBAJIH JAUCTUILIMPOBAHHOH BOAOM, TPOCYIIMBAJIH B CYLIHIJIBHOM MIKa(y 10 NOCTOSHHON Macchl,
B3BEIIMBAJIH C TOYHOCTHIO 10 TPETHET0 3HAKa MocJe 3ansiTol. B pacTBopax onpenensiu cogepxanue
Meau U uHKa. [lanee 3Ty e MIaCTUHY MEIHO-IMHKOBOrO CIUIaBa MOMELIAI B CBEXYIO MOPLHUIO
pacTtBopa ¢ uaeHTUYHOH KoHneHTpanueid NO; - n H'-1oHOB.

CKOpOCTh pacTBOPEHHUs 00pa3lloB MOXKET OBITh ONMpeAeacHa M0 yObLIH Macchl. OMHAKO TaKOi
METOJ CIUIIKOM I'py0 M HE MO3BOJISET Pa3AeiIbHO ONPENEIUTh NEPEXO] COCTABIISIIONUX KOMIIOHEH-
TOB CIIJIaBa B pacTBOP. J[J1s pa3aenbHOro onpeAeaeHus CKOPOCTH Iepexo/ia MeIU U IMHKA B pacTBOP
yCTaHaBIMBAJIN KOHIEHTPAIMIO MEAH B PACTBOPE METOJOM HOOMETPUYIECKOTO TUTPOBAHUS C Kpax-
MaJjioM B KauyecTBE HHAMKATOpa [9], a cyMMapHOe cozepikaHne MO U IITHKA — METOAOM KOMILIEKCO-

HOMCTPHUYCCKOI0O TUTPOBAHHNA KOMIIJICKCOHOM I ¢ HI/IpI/II[I/IJ'IaSOHa(i)TOJ'IOM B KaQUCCTBC MHAUKATOpaA
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[10]. ITorpemrHoCTh OTAECABHOIO AaHAJIUTHYECKOTO U3MEPEHUSI OLIEHUBAIIY, BBIIOIHSAS TI0 [[Ba MMapaj-

JICJIBHBIX OIMIPECACIICHU A COACPKaHN A MEAU U LINHKA B PaCTBOPEC.

KuHeTnyeckue KpuBbIe Mepexoaa MeIHu U UHKA

B 2a30THO-CEPHOKHUCJIbIE PACTBOPbI

I'padmky M3MEHEHHSI KOHLEHTPALMH MEIN B PACTBOPE OT BPEMEHH, OTPAXKAIOLIUE PE3yIbTaThI
pacyeToB KyMyJISTHBHOTO HaKOMIeHHs HOHOB Cu®" Mpu pacTBOPEHHUH MEMHO-IIMHKOBOTO CIIIaBa B
A30THO-CEpHOKHCIIBIX PacTBOPaX, MPEICTaBICHBI Ha pUC. la. AHAIOTHYHbIE TaHHBIC A KYMYJISTHB-
HOT'O HAKOIIJICHHUS HOHOB Zn*' IpUBeNCeHBI Ha pHC. 16.

CKOpOCTh PacTBOPEHMS! PACCUUTHIBAIM 110 HAYAJIBHBIM YyYacTKaM KMHETHYECKHX KPHUBBIX Kak
HaKJIOH TpadyiKa B KOOPIMHATAX KOJUYECTBO Mepelleiieii Meaqu U/UiK [IMHKa B PaCTBOpP — BpeMsl,
Kr/m*c.

OneHkn kK03 UIHEHTOB b; MOTYT OBITh HaiiIeHbl HA OCHOBaHMH MaTPHUYHBIX IIPe00pa30BaHHUii,

SKBUBAJICHTHBIX IIPUMEHEHUIO METOA HAUMEHBIINUX KBaPaTOB:
B= (XT.X)—I.XT.Y’ (6)
rae X — MaTpulia yclIOBUHM 3KCIIEpUMEHTa; Y — MaTpulia pe3yjbTaToB ONbITOB; B — MaTpuua Heus-

BECTHBIX KO3(PPHUITNCHTOB.

[ToncTanoBka B ypaBHeHUE (6) MATPHUIIBI YCIOBUM MPOBEACHHS YKCTIEPUMEHTOB

+1

+1
X =

+1

+1

+1
+1
-1
-1

+1
-1
+1
-1

+1
-1
-1
+1

0

U pe3yJIbTaTOB pacyeTa CKOPOCTH Mepexoa MeIy U LIUHKa B pacTBop B ¢popme log(m), [kr/m? c]
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r=roH 1M
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Konuenrpauuu peareatos, mosib/nm*: I — H" — 4,0, NO;— 1,5; II - H"— 4,0, NO; - 0,5;

mr-H"-1,0,NO; - 1,5 IV-H"-1,0,NO; - 0,5

Puc. 1. Kunernueckue kpuBble nepexona Meau (a) u nuHka (6) B pacTBOp NMPH OKHCICHHH MEIHO-LIMHKOBOTO
CIJIaBa B 830THO-CEPHOKHCIIBIX PACTBOPAX

Fig. 1. Kinetic curves of transition of copper (a) and zinc (6) into solution during oxidation of copper-zinc alloy
in nitrogen-sulfuric acid solutions
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~4,18 -4,30
-4,79 -5,09

Yoo=| o Y= 8

5,42 n1-5,76 ®
-5,91 -6,00

HIO3BOJISIET MOJIY4YUTh COOTBETCTBYIOIINE KOI(DDUIUEHTHI ypaBHEHUS PErPECCHH.

bO
b
B=|"|. 9
b, ©)
b]z
JIns1 ckopocTH epexoia MeIU U IUHKA B PACTBOP UMEEM CIISAYIONIHe KOAPPUITUCHTHI:
-5,08 -5,28
0,59 0,60
=| 77, B, =| | 10
“ 10,27 10,26 (10)
0,03 0,07

AHanu3 nojyueHHbIX K03((GHIIMEHTOB MO3BOJISET KOHCTATUPOBATh, YTO MEPEX0/ MEH U LIMHKA
B PacTBOpP MPOUCXOAUT CHHXpOHHO. Hanbombiee BIMsSHIE HA CKOPOCTH NEPEXoa MeIN B PacTBOP
OKa3bIBAaET He KOHLEHTpalus okuciauTes (NO; -MOHOB), a KACIOTHOCTS (KOHIEHTparus H-MoHOB)
cpenbl. @akTOp COBMECTHOT'O BIUSHUS KOHIIEHTPAIMK OKHCIUTENs 1 H'-MOHOB mpakTH4eckoro 3Ha-
YEHUs HE UMEET, UTO MOJTBEPKAACTCSI MEHBIIMM 3HaueHHueM K03 duiueHTa 1BOHHOro B3auMo/Ieu-
CTBUA by, IO cCpaBHEHUIO ¢ KOdpdurueHTamu b, u b,.

YpaBHEHU S, CBA3BIBAIONIUE CKOPOCTH MEPEX0/Ia MEIM M/UIIU LIMHKA B a30THO-CEPHOKHUCIIBIE pac-
TBOPHI C BHIOPAaHHBIMHU (PaKTOPAMH, MOXKHO NPEJICTABUTH B BUJE, YAOOHOM I pacdeTra CKOPOCTH

PacTBOPEHUS METHO-IIMHKOBOTO CIIaBa, coAepxkamiero 60 % menu u 40 % nuHKa:

log(wg, ) = —5,08+0,59. 1061 )=0.3
M-C 0,3 (11)
10,27.108MNOD+0.15 ) 3 log(H') 0.3 1og(NO;) +0,15
0,15 0.3 0,15
log(w, )~ = —5,28+0,60..08H1)~0.3
M-C 0’3 (12)
10,26.108(NO)+0,15 5 ; log(H')~0.3 log(NO;)+0,15
0,15 0,3 0,15

Amnanus JaHHBIX KO:-)(I)(i)I/II_[I/IeHTOB MOKa3bIBACT, UYTO C YBCIINUCHHUECM KaK KUCIOTHOCTH, TaAK U
KOHIOCHTpAllM HUTPAT-UOHOB B PAaCTBOPEC CKOPOCTH PACTBOPCHUA METAJIJIOB YBECIIMYUBACTCA.
ﬂaHHHﬁ BBIBO/] yI[O6HO IpOoAEMOHCTPUPOBATDH, IPCACTABHUB IMOJJUHOMHUAJIbBHYIO 3aBUCUMOCTL B

BUJIe 00BEMHOM nHarpaMmsl (puc. 2).

BuiBoabl

HccnenoBana ckopoCTh NEPEX0OAa MEAU U LUHKA U3 MEJHO-LMHKOBOM IIACTHHBI, MOAEIUPYIO-
1ieil HeOJIAropoHYI0 OCHOBY 3JIEKTPOHHOT'O JIOMa, COJEPIKALIEro 0JaropoAHble METaLIbl, B a30THO-
CEPHOKHCIIBIX PacTBOpaxX. DKCIIEPUMEHTHI IIPOBEICHBI HA OCHOBAHUH BBIOPAHHOTO MOJTHOTO (haKToOp-
HOT'O IUTaHa Ui JByX (DakTOpOB Ha BYX YPOBHSX C JBYMsI IapajlielIbHbIMU ONBITAMH B LIEHTPE

I1JIaHa.
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Puc. 2. CxopocTs nepexona Menu (a) u nuHKa (0) B pacTBOP NMPH OKUCICHUH MEIHO-I[MHKOBOH INIACTHHEI B
A30THO-CEPHOKHCIBIX CPElaX B 3aBUCUMOCTH OT KOHIEeHTparuu NO;~

- u H-nonos

Fig. 2. The rate of transition of copper (a) and zinc (6) into solution during oxidation of copper-zinc plate in
nitrogen-sulfuric acid media depending on the concentration of NO;~ and H" ions

IMonyueHa MaTeMaTHYECKast MOJEIb, TO3BOJISAIONIAS PACCUNTATH CKOPOCTh IIEPEXOA MEIH U LIMH-
Ka B a30THO-CEPHOKHUCIIBIE PACTBOPHI TPH BapMPOBAaHUK KOHIIeHTpariu H' -rnoHoB ot 1 10 4 Mos/nm?
1 NO;-nono0B ot 0,5 10 1,0 Mmons/nm>.

BrIsiBIIeHO, YTO MPH COBMECTHOM BaphbUPOBaHWHW KoHIeHTparuu H'-moHoB ot 1 no 4 mMons/om?
u NO;-nonoB ot 0,5 10 1,0 Monb/aM® cKOpoCTh nepexoa Meau B pacTBop coctasiser (1+65)-107¢, a
uuHKa — (0,8+42)-10-kr/m? c.

ITokasaHo, 4YTO MaTEMATUYECKUE MOJEIHU IO3BOJSIOT IPABUILHO MOA0GPaTL 060PyA0BAHHE U

OCYIICCTBUTH BEIOOD YCIOBHUH IIJIs MPOTEKAHUS C HEOOXOIUMOM CKOPOCTHIO XUMHUYECKIX IIPOIIECCOB
HUMEIOLUX MECTO B METAJLIY PrUYeCKON PaKTHUKE.
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