YK 669.017:621.352
JAEKOPATHUBHOE JIEKTPOXUMHNYECKOE 'PABUPOBAHUE
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C.M. TI'ananun, T.A. FOnuna

PaccMoTpeHbl 0COOEHHOCTH JE€KOPATUBHOTO 3JIEKTPOXUMHUYECKOTO T'PABU-
poBanus noBepxHocTH jatyHu JI60 B Boaubix pactBopax HNO;z; u FeCl; paznnu-
HBIX KOHLICHTpAaLMM PU BapbUpPOBAaHUM YCJIOBUM mpolecca. [Ipeacrasiensl pexo-
MEHJAlUY 10 PEeKMMaM NPy U3MEHEHUH CKOPOCTel mpoiiecca U yciaoBuil popmu-

pOBaHUs Pa3HOOOPA3HBIX IEPOXOBATOCTEN MOBEPXHOCTH.

BBenenue

[Ipy mpou3BOCTBE IOBEIUPHBIX YKPAIICHUH 1 MPEIMETOB HHTEPhEPA 4acTO
HEOOXOIUMO CO37]aHUE JICKOPATHBHBIX PUCYHKOB Ha IMMOBEPXHOCTH METAJIa XUMH-
YECKUM TpaBJICHUEM. DJTa TEXHOJIOTHS HE3aMEHHMa MpH 00paboTKe CJIO0KHOIPO-
(UTMPOBAHHBIX TTOBEPXHOCTEHN OOJBITUX IUIONIAIeH, 0COOEHHO TIPH W3TOTOBIICHUN
CIMHUYHBIX U MeJKocepuiHbIx u3aenui [1-6]. IIpu 3TOM 10CTaTO4YHO JIETKO B
ITUPOKUX TPEETax BapbUPYyeTCs TIIyOWHA TPABIECHUS U MIEPOXOBATOCTH IMOBEPX-
HOCTH, BO3MOXXHO (popMHpOBaHHE pa3muuHbIX (pakTtyp. OgHuM u3 Hambosee pac-
MPOCTPAaHEHHBIX METAJIOB SBJsIeTCs JaTyHb JI60 ¢ MPUSATHBIM 30JI0TUCTHIM OTTCH-
KOM, KOTOPBIH TIPEKPacHO COYETACTCS C JIEPEBOM U IPYTUMHU MaTepHaTaMH.

MeToauKka npoBeieHUs1 IKCIEPUMEHTA

HccnenoBaiics mpoiece XUMHYECKOTO TPAaBUPOBAHUS TMOBEPXHOCTH JIATYHH
JI60 B BomHbIX pacTBOpax azoTHOM kuciaotel HNO;3 30, 50, 70% u xmopuna xenesa
FeCl; (111) 200, 400, 600 /1.

O06pas1et pazmMepoM 2x2x0,1 cMm npeaBapuUTEeIbHO MEXaHHUECKH 00pabaThI-
BAJINCh IS YAAJICHUS OKAJIWHBI, HEPOBHOCTEH MoOBepxHOCTH, 3a3yOpuH. Ilepen
TpaBJICHUEM IMOBEPXHOCTh 00E3KUPUBATIACh M MOKPHIBAJIACH 3AIUTHBIM JIAKOM, C
OCTaBJICHHEM HE3AIIUIIEHHON 00JacTH BO3JCUCTBUS TPAaBHIBLHOTO pacTBOpa —
Kpyra auameTpoM 6 MM. Ilocite BhICBIXaHUS JIaka 0Opa3ell B3BEIIHBAJICS U IMOTPY-

KaJcCsl B pacTBOP.
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TpaBneHnue npousBoauiochk npu temmeparypax 30, 45 u 60°C nia pactBo-
poB HNO; u 50, 70, 85°C s pactBopoB FeCl;. Paznmuue B quama3one temrepa-
Typ CBSI3aHO C HE3HAUUTEIHHBIMU CKOPOCTSIMH TPABJICHUS JIATYHH B XOJOJHBIX
pacTtBopax xjopuzaa xenesa. Kaxasie 3 mun oOpaboTku oOpasel] u3BIeKaics u3
TPaBUWJIBHOTO PACTBOPA, MPOMBIBAJICS, BBICYIIMBAICS, B3BEIIMBAICS, Gororpadu-
poBajiach MOJABEPrHYyTask TPABICHUIO OBEPXHOCTH ¢ yBenuueHueM x 1000 Ha MUK-
pockonne METAM 32-JIB. Jlaniee oOpasel] onsiTh MOrpy»ajcs B pacTBOp Ha 3 MHUH.
Jlnst pactBopoB FeCl; BpeMeHHbIe 0Tpe3ku [yt u3Mepenuii cocrasisiu 10, 20, 30,
40 muH. [locne okoHuaHus 00pabOTKKU U3MEPSIIACh BEIMYMHA IEPOXOBATOCTH MO-
BEPXHOCTH 00pa3lioB IpH MOMOILIM HHTEp(EPEHLIMOHHOTO MuKkpockona MUN-4.

JKCNepUMEHTAJIbHbIE Pe3yJabTaThl U UX 00CyKACHHE

PesynpTaThl mo BenuunHe chéMa MeTaia B TpaBUIIbHBIX pacTBopax HNO;
Pa3IMYHBIX KOHIIEHTPALWI MPUBEACHBI HA pUC. 1. AHanW3 MPUBEAEHHBIX 3aBUCH-
MOCTEH MO3BOJIAET CAENaTh CAeAYOUe 0000IEHNS U BBIBOIBI.

Bo-niepBbIX, ¢ yBEIMUYEHHEM KOHLIEHTPALUU a30THOW KUCIOTHI M TEMIIEpa-
TYpbI pacTBOpPa CKOPOCTh TPaBJICHUS BO3PACTAET, IPUUYEM OUEHb 3HAYUTEIBHO.

Bo-BTOpBIX, OTpULIATENIbHBIE BEIUYHUHBI ChEMA METAIA TPU KOHUEHTPALIMH
HNO; 30% u 45% npu HEBBICOKMX TeMIIEpaTypax CBS3aHO, MO-BUAUMOMY, C MPO-
L[€CCaMH MTACCHUBALIMH MIOBEPXHOCTH MPOAYKTAMH XUMHYECKUX PEAKLINM.

B-tpetbux, orcyrctBue 3HaueHuit npu temmeparype 60°C B HNO;z; 70% mo-
cie 6 MuH 00pabOTKH CBsI3aHO ¢ (POPMUPOBAHUEM CKBO3HOTO OKHA B 00pasIle.

Bo BTOpOM cilydae B KauecTBe peareHTa ucrolib3yercs xiopu xeneza (111)
koHueHTpauuit 200, 400 u 600 r/n. Pe3ynabrarel o BenuyuHEe ChEMa MeTasia mpu-
BEJICHBI Ha puC. 2. AHaIM3 MPUBEIEHHBIX 3aBUCUMOCTEN MO3BOJISIET ClIeNaTh Clie-
Tyro1re 0000IeHus.

Bo-niepBrix, ¢ yBenmuenuem konneHTparmu FeCls B pactBope u remnepary-
PBI pacTBOpa CKOPOCTH TPABJICHUS BO3PACTAET.

Bo-BTOpBIX, MpU YyBEIWYEHUU KOHLEHTpAIMM BEJIMYMHA ChEMA MeTaslia

YBCINYHUBACTCA, HO HC 3HAYHUTCIILHO.
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Puc. 1. Cpém meTamia ¢ moBepxHOCTH 00pasiia B 3aBUCUMOCTH OT
MIPOJIOJDKATEIILHOCTH 00paboTku B pacTBopax HNO;3 paznuuHO KOHIICHTpaIluu

MIpU BapbUPOBAHUH TeMIiepaTypoi pactBopa: a — 30%, 6 — 50%, B — 70%
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Puc. 2. Cpém MeTaia ¢ MOBEPXHOCTH 00pasiia B 3aBUCUMOCTH OT
IPOIOJDKUTEILHOCTH 00paboTKH B pacTBopax FeCls pasnmuuHoit KOHIIEHTpaIuu
IIpU BapbUPOBAHUU TEMIIEPATypOU pacTBOpa:

a— 200 r/n, 6 —400 r/n, B— 600 r/n
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B-TpeTbux, MOXHO YTBEpPKIaTh, YTO CKOPOCTh TPABIEHUS B pPacTBOpPaAX
a30THOM KHCJIOTHI BBILIE, YEM B PacTBOpax XJIOPUIA XKeje3a, IPUMEPHO HA OJUH
nBa nopsiaka. [Ipu 3ToM pacTBOpHI XJopuaa xene3a TpeOyroT noaorpesa a0 00b-
LIMX TEMIIEPATYP.

Pe3ynpTaThl M3MepeHHs BEIMUYHMHBI IIEPOXOBATOCTH MOBEPXHOCTH 00pPa3LOB

IIPUBEJCHBI HA puUC. 3.
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Puc. 3. 3aBUCHUMOCTB BETMYMHBI IIEPOXOBATOCTU IMTOBEPXHOCTH OT

KOHIICHTPAILIUU M TEMIIepaTyphl TpaBHIbHBIX pacTBopoB: a — HNO;, 6 — FeCl;

AHanu3 3aBUCUMOCTEHN MO3BOJISIET CINIATh CIEAyIONe 0000IIeHMS.
Bo-1niepBBIX, HE3aBUCUMO OT COCTaBa PacTBOpa MPHU YBEIIMYCHUHU €ro TeMIle-
paTypbl ¥ KOHIIEHTPAIMW IIEPOXOBATOCTh BO3PACTAaCT B COOTBETCTBUHU C POCTOM

chEéMa MeTaa.
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Bo-BTopsix, B pactBope HNO; ¢ 30 10 45°C BenuumHa 11€pOXOBATOCTH PE3-
KO BO3pACTAET, NpU AAIbHEUIIIEM YBEJIUYEHUU TEMIIEpaTypbl CKOPOCTh pOCTa 3a-
memsietcss. B pactBope FeCl; pocT BemuuuHBI 1IEpOXOBATOCTH MPOUCXOIUT IO
JIMHENHOW 3aBUCUMOCTH.

Braemraunii Bug 00paOOTaHHBIX TOBEPXHOCTEH TPHU Pa3IMYHBIX PEKHUMAX,

MPOJOJKUTEIBFHOCTAX U COCTABOB pAacTBOpa MPECTaBIeH Ha puc. 4-9.

a 0 B
Puc. 4. ®aktypa noBepxunoctu nocie 12 mun oopadotku B HNO3; 30%
P pa3IMIHOM Temmeparype pactBopa, °C: a— 30, 6 — 45, 8 — 60

Puc. 5. ®aktypa nosepxnoctu nociie 12 mun 06padotku B HNO3; 50%
IpU pa3InyHOM Temneparype pactBopa, °C: a— 30, 6 — 45, B — 60

Puc. 6. ®aktypa noBepxHnoctu nociie 12 mun 06padotku B HNO3; 70%
P pa3IMYHOM Temneparype pactopa, °C: a— 30, 6 — 45



Puc. 7. ®akrypa noBepxHoctu mocie 40 mun oopadotku B FeCl; 200 r/n
IpH pa3IMYHOM Temmeparype pactopa, °C: a— 50,6 — 70, B — 85

Puc. 8. ®akrypa nmosepxHoctu nocie 40 mun oopadotku B FeCl; 400 r/n
IIpU pa3IMYHOM Temmneparype pactBopa, °C: a— 50,6 — 70, B — 85

a 0 C
Puc. 9. ®akrypa nosepxuoctu nocie 40 mun oopadotku B FeCl; 600 r/n
IIpH pa3IMyHOM TeMieparype pactBopa, °C: a— 50, 6 — 70, B — 85

Ananuz ¢oTtorpaduii mo3BoOJIIET cAeNaTh PsiJl 0000IIECHHIA.

Bo-1miepBBIX, CKOPOCTh TpaBJICHUS BO3pAcTaeT C yBEJIMYCHHUEM KOHIICHTpa-
IIUU KUCJIOTHI U TIOBBIIIICHUEM TEMITEPATypPhl pacTBOpPA.

Bo-BTOphIX, HAOMIOAAETCA TaK HA3bIBAEMOE «CTPYKTYPHOE TpPaBJICHHE», KO-
r7la CKOPOCTh PACTBOPEHUS Pa3IMYHA B PAa3HBIX KPUCTALIOTpahUUECKUX Harpas-

JICHUAM U 110 I'paHHuIIaM 3épeH.
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B-Tpetpux, ¢ yBeauueHUEM CbhbEMaA METallIa ¢ MOBEPXHOCTHU, KOTOPBIM IPO-
VCXOAUT IIPU YBEIWYEHNH KOHLIEHTPALMHU PAaCTBOpA W IPHU YBEIUYEHUU €TI0 TEM-
[eparypbl, CTPYKTYPHOE TPABJIICHUE ITOCTEIEHHO IEPEXOAUT K TPABIICHUIO BCEU
ITIOBEPXHOCTH.

B-4eTBEPTHIX, IEPOXOBATOCTH MOBEPXHOCTH CBSA3aHA CO ChEMOM METAILIA:
€CJId ChEM HEOOJIBIION, TO U IIEPOXOBATOCTh U3MEHSETCSl HE3HAYUTEIHHO.

B-miaThIX, 1IpU MEIJIEHHOW CKOPOCTH TPABJICHUS CTPYKTYPHOE TPABJIIEHUE
CTAHOBUTCSI MEHEE BBIPAKEHHBIM, YCTYIasi MECTO TPABJICHUIO BCEH NTOBEPXHOCTH.

BriBOABI U pEKOMEHIALUU

1. C yBennueHWeM KOHIEHTPALIMM U TEMIEPATYpPhl PacTBOPOB CKOPOCTH
TPAaBJICHUsI BO3PACTAET, IPUYEM OYEHD 3HAUUTEIBHO.

2. CKOpOCTh TpaBJIEHMSI B pacTBOpPAx a30THOM KHUCIIOTHI BBILIE, YEM B pac-
TBOpAxX XJOPHJA XKeJe3a, NPUMEPHO HA ONMH JBa mopsanka. [Ipu sTom pacTtBopsl
XJIOpUJA JKeJe3a TPeOYIoT MoA0rpeBa A0 OOIBIINX TEMIIEPaTYp.

3. IIpy 3HAYUTENBHBIX CKOPOCTAX MPOUCXOAUT TAK HA3BIBAEMOE «CTPYKTYP-
HOE€ TPABJICHUE», KOTa CKOPOCTh PACTBOPEHUS pasjiMyHa B Pa3HbIX KPUCTAJUIO-
rpadUyecKruX HampaBlIeHUSIM U 10 TpaHunam 3€peH. C yBenndeHHEM ChéMa Me-
Tajljla C MIOBEPXHOCTU CTPYKTYPHOE TPABJICHUE IMOCTENICHHO NEPEXOJUT K TpaBJie-
HUIO BCEU MOBEPXHOCTU. [Ipy MEMIEHHONW CKOPOCTH TPAaBJIEHHsS METalla CTPYK-
TYPHOE TPaBJICHUEM CTAHOBUTCS MEHEE BBIPAXKECHHBIM, YCTYIIasi MECTO TPABJICHUIO
BCEU MMOBEPXHOCTH.

4. IllepoxoBaTOCTh MOBEPXHOCTH CBSI3aHA CO ChEMOM METalia: €CIU ChEM
HEOOJIBIION, TO U IIEPOXOBATOCTh HE CHIIBHO U3MEHSIETCS.

5. Iy MOBBIIEHUS MTPOU3BOINUTEIILHOCTH TPABJIEHUS MIPEANIOYTUTEIIBHO HC-
I10JIb30BaTh PACTBOP a30THOM KHCIIOTHI IIPU IOBBILIEHHBIX TEMIIEpATYpax.

6. Jlna nosnydenus cinabo GpakTypupOBaHHON MOBEPXHOCTU HEOOXOAUMBI OT-
HOCHUTEJILHO BBICOKME CKOPOCTH TPABJICHHS IIPU HE3HAYUTEIBHOU IIPOAOJDKUATEIb-
HOCTH ITpoLEeCcca.

7. Jlns moJiydeHus: CUiIbHO (DaKTypUpOBAaHHOW MOBEPXHOCTH BO3MOXHO HC-

IIOJB30BAHUEC MCIJICHHBIX CKOpOCTeﬁ TPaBJICHUA.
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