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IMonyyeHue HUKeJIEBbIX MOKPBITHIA

JUisi TOdy4YeHUsT HUKENEBBIX OCAJKOB B 3aBUCUMOCTH OT U3
HAa3HAUEHUS  NPUMEHSIOT  Cylb(haTHO-XJOPUIHBIE,  CyJlb(aMaTHbIE,
O6opdTopuIHbIE, XJIOPUIHBIC U JIP. AICKTPOIUTHL. Hanbompime MacTadsl
WCITOJTH30BAHUS UMCIOT CyJb(haTHO-XJIOPHTHBIE ANEKTPOIIUTHI,
MPUMEHSIEMBIE IS TOJTYYEHUS HUKEICBBIX TMOKPBITHMA HAa 3arOTOBKH W3
Pa3HBIX METAUIOB HEMOCPEJICTBEHHO WM 4Yepe3 MPOMEXKYTOUHbBIE CIIOU.
DNEKTPOOCAXKICHUE HUKENsS M3 BCEX DJIJIEKTPOIUTOB MPOUCXOIUT TMPH
3HAYUTENBHON KaTOAHOW U aHOAHOM moJisipru3auuu. KatoaHbI 1 aHOAHBIM
MPOIIECCHl OYEHb UYBCTBUTEIBHBI K KOHIIGHTpPAIMd HWOHOB BOJOPO/IA,
KOTOpas T0JDKHA COOTBETCTBOBATh pH 2,8-5,8. Ha kaTone omHOBpEMEHHO ¢
HUKEJIeM Bceraa BeimensieTcs Bogopoa. C yMmMeHbIIeHHEM 3HaueHus pH B
obbeme pactBopa (pHy) BBIXO MO TOKY HUKEJS TaJaeT, IPH MOBBIIICHHBIX
3HaueHusx pHy cocrasiser 95-96%. M3-3a nuddy3noHHBIX OrpaHUYEHUN
110 MOHAM THAPOKCOHMS 3HaueHue pH B mpukaTogHoM cioe (PHS) Bsiie,
yeMm pHo, 1 MOXKET IOCTUTaTh TaKUX 3HAYCHHH, IPU KOTOPHIX 00pa3yroTcs
THAPOKCUIBI M OCHOBHBIC COM HUKeNs. [locnenHne MOryT BKITIOUATHCS B
KaTOAHBIN OCAJIOK U BJIMSATH €ro CBOMCTBA. /{1 moaaep:kaHusi TOCTOSIHCTBA
pH v ipenoTBpaieHns: 00pa3oBaHus THAPOKCHIA HUKEIS B IPUKATOTHOM
CJIO€ B DJICKTPOJUT HUKEITUPOBAHMS BBOIAT J00ABKH, COOOIIAIONIUE €My
OydepHbie cBOICTBA, HanpuUMep OOpHYIO KUcTOTy. bonee a3 dekTHBHBIMU
OydepHbiMu  mo0aBKaMHM  SIBISIOTCS ~ HEKOTOPbIE  HACBIIICHHBIC
TUKapOOHOBBIC KHCIIOTHI, Takue, Kak sHTapHas kuciora (CH,),(COOH),
i aneraT Hukenss Ni(CH;COO), 4H,0.

JIJ1sl HUKEeTMPOBaHUS TPH MOBBIIICHHBIX KAaTOIHBIX MUIOTHOCTSX TOKA
MPUMEHSIIOT ~ DJEKTPOIUTHl  (comepxkamiue dddexkTuBHbIle OydepHbIe
N00aBKM) C HHU3KUM 3HadyeHueM pHy (2,0-3,5) npu mMOBBIICHHOM
temneparype (50-60 °C) wu mepeMermmMBaHuu 3iekTposuTta.  Jis
YBEIMYCHHSI  DJICKTPONPOBOJAUMOCTH  DJIEKTPOJIMTOB  HUKEITUPOBAHUS
BBOJISIT COJIH IIEJTIOYHBIX METAJUIOB, HO TIPHU BBICOKHX INIOTHOCTSIX TOKa OHU
MOTYT OBITh MPUYUHON YXYIIICHUS KadecTBAa HHUKEJIEBOTO OCajKa H3-3a
YBEJIMYCHHMS TTOIICIIAYNBAHMS IPUKATOTHOTO CJIOS.

BrIxom mo TOKy HUKENs 3aBUCHUT OT KHCIOTHOCTH AJIEKTPOJIUTA, OT
npupoasl OydepHoil 100aBKU U TeMrepaTyphl nporecca. C MOBBIIICHUEM

TEMIEPATypbl - BO3pPACTaeT BBIXOA MO TOKY. BakHoi 0COOEHHOCTBHIO
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aHOJHOIrO Ipolecca - JIErKas IMACCUBUPYEMOCTh HUKENEBBbIX aHOAOB. Ee
MOYHO YCTPaHUTbh, MOBBIIIAsA KOHLIEHTPALIMIO HOHOB BOAOPOAA B PACTBOPE.
OpnHako 3TO MPUBOJMUT K CHUKEHUIO KATOJIHOIO BBIXOJA MO TOKY HUKEIIS.
[ToaToMy O0OBIYHO JUISI AKTUBUPOBAHMSI AHOJOB B DJEKTPOJUAT BBOAST
xynopua-uoH B Buje NiCl,-6H,0 wm NaCl.

B mpucyrcTBUM cHenHanbHBIX A00aBOK B DJIEKTPOIUTE MOMKHO
noJlydyaTh  OJIECTSIIME HHUKEJIEBBIE OCAagKd  HEMOCPEACTBEHHO U3
anekTpoauTa 0e3 mocnedyromei noaupoBku. Kpome OGreckoOpasyromux
100aBOK, MOJTYYUIIN HIUPOKOE IPUMEHEHHE CIIEIHAIIbHBIC
BBIPABHUBAIOIINE OpraHUYecKue M00aBKH, BIUSAIONIME HA MUKPOPEIbEd
DIEKTPOOCAKIECHHON TMOBEPXHOCTU. [liIA  yCTpaHeHWs IIUTTHHIA K
ANEKTPOJIUTY  HUKEITUPOBAHUS  JOOABIAIOT  MOBEPXHOCTHO-AKTUBHBIE
BEILIECTBA THUIIA CMauMBaTeNe, HampuUMep Jaypuicyibdar HaTpus,
no6asky HHMA-1 wu npyrue. ODIEKTpONHUTHl HUKEIUPOBAHMS OYEHB
YyBCTBUTEJIbHBI K 3aTPSI3HCHUSIM NIPUMECSIMU HEKOTOPBIX METAIIOB, TAKUX,
KaK MeJb, IUHK, )KEJIE€30, CBUHEL, BPEAHOE BIUSIHUE KOTOPBIX CKAa3bIBACTCS
y’Ke IIPYU OYE€Hb MAJIOM COJEPKAHUU UX B paCTBOpE.

Menp kak Oosee 3IEeKTPOINOIOKUTEIbHBIM METal BbIAEISAETCS Ha
KaTtoZe Npu OOJIBIIMX 3HAYEHUSAX NOTEeHIHala, 4yeM Hukenb. Ho Tak kak
KOHILICHTpAIMsl MEAUM B DJIEKTPOJIUTE Majla, pas3psJg HOHOB MEIH
MPOUCXOJUT HAa TPENETbHOM TOKE, OCAJAKW TMOJIY4aloTCs TyO4aThIMU.
[TosTOMYy KOHUEHTpalXs MEAU B JIEKTPOJIUTE HUKEIUPOBAHUS HE JOJKHA
npessimats 0,01 r/am°. OT HOHOB Meau SIEKTPOIUT MOXKHO OYHCTUTD
popabOTKOM MOCTOSSHHBIM TOKOM NMPU HU3KOM KATOJAHOM IJIOTHOCTH TOKa
M TIOBBIIMIEHHOM KHUCIOTHOCTH pPAacTBOpA. AHAJIOTHMYHOE  SIBJICHUE
HaOJIoaeTCsl MPU MOMAJaHUU B DJIEKTPOJIMT LMHKA, KOTOPBIN SIBISETCS
NPUYUHONM 00pa30BaHMM HA KaTOJle T'yO4aThIX OCaJKOB B BHJE YEPHBIX
nared u nojoc. [IpenenbHO nomycTUMasi KOHIIEHTpalus LHMHKA OKOJIO
0,007 r/mm’.

JIns  TOKpBITHUS  MENKUX JETajed TMPH  JIEKTPOXUMHUYECKOM
HUKEJIUPOBAHUU, IITUPOKO MIPUMEHSIOT BaHHBI, OCHAIIEHHBIE
KA4arolMMUCS WIM BpallaloluMucs O0apabaHamMu WM KOJoKoJiamMu. J[is
L[EeJIE MOBBIIECHUS MOBEPXHOCTHOM NPOYHOCTH M3ACIHUN IPUMEHSIOT
KOMITO3UIIMOHHBIE 3yIeKTpoxumuueckue mnokpeiths (KOII) Ha ocHoBe
HUKEJS C BKIFOUCHUSIMHU YaCTHUIl BTOPOH (hasbl, pOJIb KOTOPOU BBITIOJHSIOT

OKCHUJbI, KapOUJIbl, HUTPUIBI U JIPYTU€ COECIUHEHUS METAJUIOB, HAIPUMED
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KOII nukenb-xkapObug KpeMmMHUS C pa3zMepoM dacTull BTopoi ¢aser 3- 10
MKM. Takuie TIOKpPBITHSI UMEIOT MOBBIMIEHHBIC 3HAYCHUS MHUKPOTBEPIOCTH,
npesena MpoYHOCTH, H3HOCOCTOMKOCTH, a TAK)KEe 3alTUTHON CTIOCOOHOCTH.

Cxema 1ab0OpaTOpHOM YCTAHOBKHM Jii HUCCIEIOBaHUS BIUSHUSA YCIOBHM

IIPOBEJEHNUS NPOLIECCA HUKEIMPOBAHUS IPUBECHA HA puc. 1.
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Puc. 1. Cxema yctaHoBKU: A — amMmnepmeTp;
N — UCTOYHUK MTOCTOSTHHOTO TOKA (BBITIPSIMUTEIND );

B — BeIkiIIOuaTenpb; R — peocrar; D — anekTposusep

JIJ1s1 MpoBeIeHUsI mMpoliecca 3JeKTPOJIN3a UCIOIb3YHTCSI
cJeAylolIe PeaKTHBBI:

NiSOy4-7 H,O conb Mapku yia
NaSQO, -10 H,O conps mapku yma

NaCl comp Mapku 4ia

H3BO;3 conp Mapku uia

Metoauka nposeaeHus padoTbl

Jns mpoBeleHMs BJEKTPOIM3a HUKenupoBaHusi rotoButcs 200 mu
ANEKTpoduTa U3 cojiel ciemyromero cocraBa: NiSO, 7 H,O 200 r/m
NaSO, -10 H,O 30 r/m; NaCl 10 r/m, H3BO3; 30 r/x /. Ilepen nagamom
ANIEKTpOJIN3a C moMolplo  pH-MeTpa  omnpenensitoT  KUCIOTHOCTH
UCCIIEyEeMBbIX  DJIEKTPOJIUTOB. Ecium  HEOoOX0AMMO,  AJIEKTPOJIUTHI
MOAKUCIISIOT J0 yKa3aHHbIX 3HaueHuil pH moGaBnenuem 1 H. pacTBopa
CEpPHOM KHCJIOTHI, @ B HEKOTOPHIC JJIEKTPOJUTHI - KOHIEHTPHUPOBAHHOMU
COJITHOW KHCJIOTBI, TIOMIIEIAYUBAHNE MPOU3BOIIT - KapOOHATOM HHKEISI
IIPY HArPEBAaHUU C TTOCIICTYIONTUM (QUITETPOBAHUEM.

JIJIsi TOBBIMIIEHUST AJEKTPONPOBOAHOCTH K PACTBOPY MPUOABISIOT
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cynb(dar HATpHs, a Ui MOBBIIICHHUS] PACTBOPUMOCTH aHOJIOB JA00ABISIOT B
HEOOJIBIINX KOJMYECTBAX XJIOPUJ HATPHUSL.

[Tocne amekTponn3a CHOBA OMPEAEISIOT KUCIOTHOCTh 3JIEKTPOJIUTOB.
B mnponecce siexTposinza KOHTPOJIUPYIOT TEMIEPATypy 3JIEKTPOJIUTOB.
DNeKTpoJiu3 MPOBOJAT B MPSMOYIOJBHOM COCYAE€ M3 OPraHUYECKOro
CTEKJIa BMECTHMOCTBIO 0Kkouo 0,5 mm°. B cocys, ¥ ero mpoTHBOMOIOKHBIX
CTEHOK, YCTaHABJIMBAIOT HUKEJIEBBIN aHOJI U CTAIIBHOW KaTOJ.

[ToAroTOBKY MOBEPXHOCTH KaTOJOB MEpe]l MOKPHITUEM MTPOBOJAT TIO
cTaHAapTHON Meroauke. KoiaumdecTBO OCaXJAEHHOTO HUKENs MPU STOM
MOKET OBITh HAWJEHO MO pe3yJbTaTaM H3MEPEHMs] TOJNIMHBI OCajKa,
HaIlpuMep, BECOBBIM MeTo/0M. lIpu mpoBeneHHH ONBITOB B 3JEKTPOJIUTE
HUKEJIMPOBAHUS CIEIYyEeT COOJII0AaTh OCOOYI0 OCTOPOKHOCTh, TaK Kak B
TOM CIIy4ae MNPUXOAUTCS paboTaThb C KOHILEHTPHUPOBAHHBIM PACTBOPOM
HUKEJIEBBIX COJIEM, KOTOpbIE Y MHOTHUX BBI3BIBAIO0 AJUIEPIHUECKYIO

pEAKIIHNIO.

Heab padoThl

OnbiT 1. Onpenenuts BBIXOJ MO TOKY M Kadye€CTBO HHUKEIIEBBIX
MOKPBITHA B 3aBHCHMOCTH OT KaTOAHOW TUIOTHOCTH TOKAa M YCTaHOBHUTH
BEPXHHU MPEACIBI TOMYyCTUMON TUIOTHOCTH TOKA B CYIh(aTHO-XJIOPHIHOM
DIIEKTPOIIUTE.

OmnbiT 2. CpaBHUTH KPOIOIILYIO CIIOCOOHOCTH AJIEKTPOIUTA MPU TPEX
3HAYEHUAX TUIOTHOCTH TOKA.

OmnmwiT 1. Temmnepatypa anexrponuta okoyio 20 °C. [ImoTHOCTH TOKa
na xaroxe: 100, 200, 300, 400, 500 A/m>. JlomycTUMOM CUHMTAIOT TaKyIo
IUIOTHOCTh TOKA, TPH KOTOPOW TOKPBITUS IIOJYYAarOTCS CBETJIBIMH,
IJIOTHBIMH, TJIaJAKUMU, 0€3 JEHIPHUTOB U «ITOATAPOBY. KaUeCTBO MOKPHITHS
OIICHMBAIOT HAa OCHOBAaHWW BHU3YaJbHOTO BHEIIHETO OCMOTpA, WJIH TIPH
YBEIMYCHUH OOBEKTa. OJEKTPOJIM3 BEIyT B TEUYCHHE MPOMEKYTKA
BpPEMEHH, JOCTATOYHOIro AJisi mojdydeHus: okosno 10-15 MKM HOKpBITHS U3
pacueta B npeamnonoxenuu 100 % Bbixoaa 1no Toky (yCIOBHO).

Jluist aTOoTO:!

1. B3BecHTh MOATOTOBICHHBIC K OCAKICHUIO JICKTPOIbI: HUKEIIECBBIN
aHOMl M CTaJbHOW KaToj. Pe3ynbTaThl B3BENIMBAHUS 3alMHCaTh B TAOIUILY.
OnpenenuTh pa3Mepbl KaTOMHBIX IUTACTHHOK, PACCUUTATh IUIOMIA/Ib

OCAXKJICHUS Y TAK)KE 3aMucaTh B TAOJIUILY.
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2. YCTaHOBUTD BJIEKTPOJIbI B ICPHKATEINH.

3. HanuTe B a5eKTpoau3ep NpUroTOBICHHBIN JIEKTPOIUT.

4. OnyCTUTh 3EKTPOIBI B PACTBOP.

5. VYcTaHOBUTh HEOOXOJUMYIO IUIOTHOCTH TOKAa M IPOBECTH
OCAQKJICHUE HUKEJIA Ha MOJIOKKY B TEUEHUH MPUMEPHO 15 MUH.

6. 3aKOHUUTh OCAXKJICHUE U BHITAIIUThH IEPBBIN KaTO/I.

7. YCTaHOBHUTBH B J€p>KaTeiab BTOPOM KAaToJ, W3MEHHUTH IJIOTHOCTH
TOKa U CHOBA MPOBECTU ocaxkaeHue B TeueHuu 10-15 muH.

8. IlpoBectu mporiecc AJjig TPETHEro, YETBEPTOrO U MATOTO KaToJ0B
10 3TOM K€ METOJUKE, COKpAIasi BPEMs OCAKICHUS.

9. IIpoBecTr B3BEMIMBAHUE AJIEKTPOAOB U PE3YJIbTAThl B3BECIINBAHUS
3amucaTh B TaOJHILy.

10. Paccunrare mpuUpOCT MacChl U ONPENEIUTH BBIXOJA IO TOKY B
3aBUCUMOCTH OT IUIOTHOCTH TOKA.

11. VYcraHoBUTH TIpaHMIBI IJIOTHOCTM TOKA JUIsI ONTUMAIBHOTO
peXUMa MOKPHITHI.
OOpa3upl HUKENEBBIX MOKPBITHM, TIOIY4YEHHBIX IPU BCEX pEKUMaX,
WCIIOJB3YIOT JIJIsi OIIEHKHM BBIXOJA MO TOKY (IIJIs1 ATOTO Ha Ka)XX0M o0pasiie
U3MEPAIOT TOJIIMHY cJ0sl ocajaka). Ha kaxxaom oOpaslie U3MepstoT Takxke

KOPPO3UOHHBIN MOTEHIIMAI O] KaIlJied HHAUKATOPHOTO PacTBOpa.

OnbiT 2. CpaBHeHHE KpPOIOIIEH CHOCOOHOCTH JJICKTPOJIWTA TPU TPEX

3HAYEHUSX TJIOTHOCTH TOKA.

Jiist aToro:

1. [TonroroBuTh Tpu 00pa3lia KaTOMOB [JIsi TOKPBHITUS W3 TOHKOM

CTaJIbHOW (MEIHOM WM JaTyYHHOM) JIEHTbI, COTHYB €€ B BHJE TpPYOKH,

nuametpoM 10 mm u gyrHOM 50-70 MM

2. B3BecuTh KaTO/BI IEPE]T FKCIIEPUMEHTOM U BEC 3aMucaTh B TAOIUILY 2.

3. 3aBecuTb MEPBBII KaTO/ B DJIEKTPOJIU3EP B BEPTUKATHHOM IMOJIOKEHHUU.

4. YCTaHOBUTh MHMHUMAJIbHYIO IUIOTHOCTh TOKAa C YYE€TOM pe3yjibTara
MIEPBOIO OIBITA.

5. IlpoBecTn ocaxjaeHWe B TEUEHHE BPEMEHHM, HEOOXOAUMOTO st
MOJTYYEHHUSI TOJITUHBI TOKPBITUS 5 MKM.

6. JocTath KaTOM ¥ TIOCIIE CYIIKH B3BECHUTD.

7. YCTaHOBUTH BTOPOM KaTOJI B IEpKaTEIb U 3aBECUTh B BaHHY.

8. IlocTaButh BTOPOC 3HAYUCHUC IINIOTHOCTU TOKA U IMPOBCCTU OCAKICHHUC
7



710 TIOJIyY€HUs TOJIIMHBI IOKPBITUS 5 MKM.

9. Takxke JnocTaTh KaToJ IOCJIE€ OKOHYAHMUS ONBITA, NPOBECTU CYIIKY U
B3BECUTb.

10. Ananornyssle onepaiuy NpoBECTH I TPETHETO KaTOAA.

11.Bce BecoBbl€ [aHHbBIE W 3HAYEHHUS OJJIEKTPUYECKUX MapaMeTpOB
3anucath B TaOIuIry 2.

[IpoIOIKATENBHOCTh 3JEKTPOJIA3a PACCUUTHIBAIOT, MCXOAS M3 CpeIHEH

TOJIIIMHBI TOKPBITHSI 5 MKM, YYUTBIBAas BHEIIHIOO U BHYTPEHHIONO

HOBEPXHOCTU 00PA3LOB.

[Tocnie okOHYaHMS JEKTPOIU3a U MIPOMBIBKA 00pa3L0B MPOU3BOASAT
BU3YaJIbHBI OCMOTpP MOKPBITHS M JAIOT KAUECTBEHHYIO OLIEHKY KPOIOIIEH
CIIOCOOHOCTH.

[IpousBectn HEOOXOOMMBIE pacdyeTbl U OQPOPMUTH OTYET O

MPOJIeJIaHHOU padoTe.

(I)OpMaT IpeaCcTaBJICHUA OTYECTA.

OTueT AOKEH CONepKaTh: TUTYIBHBIN JIMCT, 1Eb PAOOTHI, PEaKIUH
IpOoTEKalolMe Ha KaroJe M Ha aHoJe B XOJe TMpoIecca, CXeMy
IKCIIEPUMEHTAIBLHON YCTAHOBKHU, OTBITHBIC JAHHBIE, BHIBOIBI.

B pacuerHoil yacTu cHaudaja MPUBOASTCS MCXOJIHBIE JIaHHBIE: COCTAB
3JIEKTpPOJINTA, TeMileparypa. Jlaiee NMpUBOAMTCS pacueT CHIIbI TOKa JUIs
oOecrieueHus 3aJIaHHOM TUIOTHOCTH TOKa Ha KaTojie 1o popMyIie:

P()=1/S,

rue S— miomanae Katona.

Tabnuual. [lomydyeHHble JaHHBIE B XO/I€ IEPBOM CEpUU

No ormeiTa 1 2 3 4 5

Macca aHojaa,r

Macca xkatona,r

Cuma Toka, A

ITorenmuan Ha siueiike, B

ITnornocts |, A/cm2

Bpewms skcniepuMenTa, MUH

Macca aHoja 1ocJjie onpita,r

Macca karoga nocje onbiTa,r




[loTeps maccel aHoza, T

[IpupocT maccel karoga,r

TOJ'IHII/IHa IMOKPLITHUA, MKM

[Tpupoct TOJIIIUHBI

IIOKPbITHA, MKM/4

KauectBO IMOKPBITUA

[lo mosy4eHHBIM NaHHBIM OIIPEACIISIEM KOJIMYECTBO IPOIYIICHHOIO
AIEKTPUYECTBA U PACCUUTHIBAEM TEOPETUUECKUN BBIXOJ HUKEIIS 110 TOKY.

M eop = q*1*1/26,8

I7ie q— rpaMM-3KBUBAJICHT HUKENS, |— TOK B A, t- BpeMs B yacax.

3aTeM CpaBHHBAacM MacCy TEOPETHYECKOTO BBIXOJA M  Maccy,

IIOJIYUYCHHYIO B XO/JC OIIbITA, K OIIPCACIIACM BBIXO/ I10 TOKy:
1= My/M" 0, *100%

Tabnuual. [losydeHHbIE JaHHBIE B X0J1€ BTOPOU CEpUU

No omerTa 1 2 3

Macca aHozga,r

Macca karoga,r

Cuna Toka, A

IToTrenuman Ha s4yelike, B

ITnotHocTs |, A/cMm2

Bpewms skcniepuMeHnTa, MUH

Macca aHoja 1mocJje onbiTa,r

Macca KaTozaa II0CJIC OIIbITa,I'

[Torepst maccel aHOA, T

[Ipupoct maccel kaToaa,r

TonmmHa NOKPHITUS, MKM

[IpupoCT TONIIMHBI MOKPBITHS,

MKM/4

KauecTBO nokpeITHS

JlenaeM BBIBOJI O TIPOJIeTIaHHOM padoTe.

Oxpana TpyJaa ¥ TeXHHKA 0€30MaCHOCTH.
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[Ipu paGore Ha 5nabopaTOpHON YCTAaHOBKE HEOOXOAMMO COOIOJATH
MEpPBI AIEKTPOOE30MaCHOCTH, a TakKe MpaBWwiIa paboOT C XUMHYECKUMHU

BCIICCTBaAMM.

Bomnpocs! AJis1 3a1IUTHI 0TYETa O MPOAeJIaHHOI padoTe:
OcCHOBHBIE 00JIACTH IPUMEHEHUST HUKEJIS.
BiusiHME KMCIIOTHOCTH pacTBOpa Ha 00pa3oBaHUE TOKPBITUH.
Jlonyctumoe copepKaHue MpUMeEceil B JIEKTPOIUTE U METOAbI OOpHOBI €
HUMU.
Bnusnue no6aBok cynbdara HaTpuss U XJIOpUJA HaATpuUs Ha MpoIlecc
OCAKJICHUS.
Kak BIHsIeT INIOTHOCTD TOKA HA KA4€CTBO IMOKPBITHSI.
Yo Takoe KporoIas CoCOOHOCTh IEKTPOJINTA U B YEM OHA MPOSIBIISAETCS.
YTo ABIAETCS HMCTOYHHKOM HOHOB HHUKEISI B PACTBOPE CEPHOKHUCIIOIO
HUKEJIS.

HazoBute APYIruc COCTaBhbI IJIsI HUKCIIMPOBAHHA.

Cnucok jqureparypsbi:

1. Kynpsasues H.T. Onexrponutuyeckre NoKpeITHs MeTamiaMu. — M.:
Meramnyprus, 1963.-382c.

2. Jlroomuackuii E. S, B.C. DnekTpoxuMudecKkas 3almTa OT KOPPO3HUH.
— M.: Meramyprus, 1987.-97¢

4. Tomamos H./I., Yepnosa I'.I1. [TaccuBHOCTH 1 3a11MTa METAJIJIOB OT
koppo3uu. — M.: Hayka, 1960.-206¢

5. PykoBosinue ykazanus (MHCTPYKIIUS) IO IPUMEHEHUIO aHOHOU
ANEKTPOXUMUYECKOMN 3alIUThl TEXHOJIOTUYECKHUX alMapaToB OT KOPPO3UH.—
M.: Munxumnpom CCCP, 1977.-33 283-286.
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s 3ameToK:
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YyeOHoe u3ganue

Bopommnor @enop AHaTonbeBrY

IlosryueHHe HUKeIEBbIX MOKPBHITHH

Metoaudeckue ykazaHus K BBIIOJHEHHIO JaOOPaTOPHBIX paboT Mo Kypey
«DIEKTPOXUMUYECKHE TIPOU3BOJICTBAY JUISI CTYICHTOB V Kypca, 00ydaromuxcs 1o
cneuanbHocTH 18.05.02 (240501) Xumuueckas TEXHOIOTHS MaTEPUAIOB
COBPEMEHHOU SHEPTETUKH

Otneuarano B U3pareancrBe TIIY B oJIHOM COOTBEeTCTBUM

C KAaY¢CTBOM NPEA0OCTABJICHHOI'O OPUTrHHAJI-MAKETa

[Toanucano k neyaru 00.00.2016. ®opmar 60x84/16. bymara «CHerypouka.
ITewats XEROX. Ve nieu. 1. 9,01. Yu.-u3z. . 8,16.
3aka3 000-13. Tupax 100 k3.

HarmoHanesHeIN HcciienoBaTeIbcKU TOMCKHM MOJIUTEXHUUECKUH
YHUBEPCUTET

@ CucremMa MEHEIKMEHTA KAUeCTBA
: M3natenscrBa TOMCKOrO HOJIUTEXHUYECKOTO YHUBEPCHTETA
ISO 9001
Registered cepTudHUIUpOBaHa
NATIONAL QUALITY ASSURANCE o cranmapty BS EN ISO
9001:2008

W3NATEALCTBO B TNY. 634050, r. Tomck, nip. Jlenuna, 30
Ten./akc: 8(3822)56-35-35, www.tpu.ru
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