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1. Teopust mpouecca

Menp — MeTaul MEPBOM TPYIIBI  MEPUOTUYECKON  CHUCTEMBI
AJIEMEHTOB, aTOMHas Macca 63,46, 3JIEKTPOXUMHUYECKUN YKBUBAJIICHT PABEH
1,186 r/A-uac mis Cu** u 2.372 r/A-gac mis Cu’. BenuuuHbI CTaHAaPTHBIX
MOTEHIIUAJIOB JIJIsl PEaKIMil COCTABIISIOT:

Peakuusa CraHgapTHBIM OTEHIIHA,
¢°, B
Cu=Cu®" +2e 0,337
Cu=Cu' +e 0,521
Cu'=Cu™ +e 0,153

[InotHOocTs Memu 8,96 r/cm°, Temmeparypa mmiaBmeHust 1083 °C,
yaenapHoe anektpoconpotruBienne mean 0,000017 mxOm M. Meap —
IJIACTUYHBIA METaJlJl, TBEPJOCTh Meau coctaBiser 2,5-3,0 I'Tla, obmamaer
BBICOKOH TEIIONPOBOIHOCTHIO.

OO6nacTu TPUMEHECHUS: JJICKTPOTEXHHUYECKAs M PaJHO03JICKTPOHHAS
IIPOMBIIIJICHHOCTh, M3TOTOBJICHUE CIUIABOB: JIATYHEH W OpOH3, MOHEIb-
MeTalljla ¥ MeJIbXHOopa, TeTUIONPOBOAAIIAs alllaparypa.

OcHoBHbIEC CyNbQUIHBIE PYIbI, COAEPXKAIINE MEAb: XaJIbKOMUPUT
CuFeS,, xanpko3una CuU,S, koBemna CuS. U3 OKHCTIEHHBIX Py — MaJIaxuT
CuCO;3-Cu(OH),, opomantutr CusSO4(OH)e, azyput Cuz(COs3),(OH), wim
(CuCOs), Cu(OH),, m3penka BcTpeuaercs camopoaHas Meab. CyabhuaHbIe
pyIbl TOJBEPraloTCs MUPOMETATUTYPIrUYeCKOMY Tiepeieny, KOHEUHBIN
MPOAYKT KOTOPOTO — 4YepHOBass Meab — paduHHpyeTcs Ha
TUAPOITIEKTPOMETAILTYPIrUYECKUX 3aBOJIaX JIJIsl MOJYYEHUSI MEIU BBICOKOM
YUCTOTHI W W3BJICUCHHS IIEHHBIX KOMIIOHEHTOB: 30JI0Ta, cepedpa, celieHa,
TeJTypa u ap.

CoBpeMeHHOE TPOU3BOJICTBO PA3BUBACTCS B HAIPaBICHUU CO3JIaHMS
MaJIOOTXOJHBIX M 0€30TXOAHBIX TexXHojoruk. (OO0paboTka MeTaIoB
pe3aHueM — OJWH M3 OCHOBHBIX CIOCOOOB H3TOTOBJICHUS JeTajied —
PKOHOMMYECKH HeBBITOAHA, T.K. 60 % meramna u 6ojee TepstoTcsa. Meron
MTOPOILIKOBOM METAJUTYPIHMH MO3BOJIIET CHU3UTH 0TX0AbI 10 10 %.

CyTh ME€TOJIa COCTOUT B TOJIYYECHHHU IMOPOIIKA METala OJHUM U3
U3BECTHBIX  CIIOCOOOB:  MEXaHWYCCKUM, (PU3HKO-XUMHUYCCKHM  WJIU
CMEIIaHHBIM, C TOCJIEAYIOIIMM CIeKaHWeM JeTadud B  3apaHee
W3TOTOBJICHHBIX (JOpMax ¢ MUHUMAJIbHBIMU JOITYCKaMH.

OgHUM W3 IIHPOKO UCIIOJNB3YEMBIX META/UIOB B  IOPOIIKOBOM
METaJUTypTUH SBJSETCA Menb. [IOpOIKM Meau B CBApOYHOW TEXHUKE
INPUMCHSIIOT JIJI1 HAaIUIaBKH, CIICHPE3KH, H3TOTOBJICHUS oOMa3ok. B
MaITUHOCTPOECHUU U MPUOOPOCTPOCHUHU, aBTOMOOMJIECTPOCHUN U JIPYTUX
OTpacisiX TPOMBIIUICHHOCTH MEIHBIE TOPOUIKA HMCHOJB3YIOT  JJIS
WU3TOTOBJICHUS M3HOCOCTOMKMX JI€TaJe MAalllMH U MEXaHU3MOB, U3JICIUN C
BBICOKO- WJIM AaHTH(PPUKIIMOHHBIMA CBOWCTBAMHU, HAMpPUMEP — IIETKU
ANEKTPUYECKUX JBUTATENCH, (DUIBTPHI TOHKONW OYMUCTKA MAacel M MHOTOE
npyroe. ABroMoOuiau coaepxkat 10 50 % neraniei, BBIMOJHEHHBIX IPU
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CIIEKaHUH TIOPOIIKOB; TIPU MU3TOTOBJIICHUH CYETHBIX, MMTBEUHBIX, UMYX
MamuH Tpedyercs o 20 % cneuenHbix u3aenuit; 30 % moAIIMITHUKOB
W3rOTaBIMBAIOT METOAaMH TIOPOIIIKOBOM METaJLUTYPTHH.

2. Cnioco0bI Mo Iy4eHHsI MEeTHOT0 MOPOLIKA

CBoiicTBa MEIHOIO MOPOIIKA, €T0 AKTUBHOCTh, (PU3UKO-XUMHUUYECKOE
COCTOSIHME 3aBHUCST OT CIIOCOOOB €r0 MOTYYEHHUS.

Mexanu4yeckuil crocod — ImyTeM MEXaHMYECKOTO BO3JECHUCTBUS Ha
TBEPABIM WM PACIUIABICHHBIA METAJUI TOJY4YalOT MEJIKHAE YaCTHUIIBL:
nopouiok. /Jlanee NpUMEHSIOT HW3MEIbYEHUE JpPOOJEHUEM, Pa3MOJIOM,
UCTUPaHUEM. OTO CTapeWIIMd METOJ IepeBoJa TBEPIOIrO BEIIECTBA B
NOPOIIKOOOpPa3HOE  COCTOSIHUE,  KOTOPBIM ~ MOXKET  CIYKUTh  Kak
CaMOCTOATENbHBIM CIIOCOOOM, TakK M JOIOJHHUTENIbHOM olepauuei npu
JOPYTUX coco0ax MoIy4eHHs! TOPOIIKOB.

Metoa pacnblLleHHMsl 3aKiIO4aeTcsd B JIpOOJIEHUM CTPYyH paciuiaBa
ra3oM Wid BoAoM. J[aHHBIM CHOCOOOM IMOJIy4alOT MOPOLIKU BBICOKOU
YUCTOTHI, OJHOPOAHOIO COCTaBa C 3aJaHHBIM HA0OpPOM YaCTHUI] IO
pasmepam u TpedyeMoit (hopMbl.

Du3NKO-XUMHUYECKHEe METOAbI — OTO METOABI, IIPU KOTOPBIX
IIOJIyYEHHE ITOPOIIKA CBA3aHO ¢ U3BMEHEHUEM XUMUYECKOI0 COCTaBa ChIPbs
B pe3yjbTaTe INIyOOKUX (PM3MKO-XMMHUYECKHX MPEBPALICHUN: XUMUYECKOE
PacTBOPEHHUE C MOCIEAYIOIMM BOCCTaHOBIeHUEM (LeMeHTauus). [Toponiok
MEIU OCAXKIAIT M3 pacTBOpa MeEHee OJaropogHbIMH METaJlJIaMH,
Harpumep xene3oM. [Ipu aBTOKIaBHOM cnocoOe Melb BOCCTAaHABIMBAIOT
BOJOPOJIOM M3 PACTBOPOB €€ COJIEW NPH MOBBIIMICHHBIX TEMIEPATYpPE U
JABJICHUU JJI1 UHTEHCU(HUKAIMU TTpoLiecca.

I'maposiekTpoMeTalNIypru4ecKuii MeToa — 3JIEKTPOJIU3 BOJHBIX
CEPHOKHUCIIBIX PAacTBOPOB MEAM C PACTBOPUMBIMU aHOJAMM IIpU
OIPENIEIICHHBIX YCIOBUAX.



3. Texnonornuyeckasi cxemMa MnoJiydeHusi MeJJHOr0 MOPOLIKA
[TpuHIMNIMATbHAST TEXHOJIOTUYECKAs CXEMa IIOJIy4EHHsSI MEIHOTrO
IOpOIIIKA [TPUBE/IEHA Ha puc. 1.

HcxoaHblit pacTBOp MEJIHOM COIH

DIeKTpoIn3

Bopnublii pactBop
MEJHOH conn

| Paznenenne kaTogHOTO Ocagka

MeHbli TOPOIIOK

[IpombIiBHEIE
BOJIBI

Bona

I'poxouenne

InxToBka

CwMmeunivBanue
3arapuBaHue

Puc. 1. Hpum;unuaﬂbnaﬂ mexHojlocu4decKas cxema nojly4erusd MeOH020
nopoutka

Onucanuve TEXHOJIOTHYECKUX CTAANM

DNEeKTpoNn3 MPOBOASIT B BaHHAX OYHKEPHOTO THIMA C HIDKHEH
pa3rpy3koil MeaHOTO Topolika. B BaHHAaX pa3MeInieHbl aHOJbI U KaTOJBbI.
AHOJIBI JUThIE, U3 MeAu Mapku M-0; KaToIbl CTEpKHEBBIE. DIEKTPOIUT
CaMOTEKOM W3 HAIMOPHBIX O0aKOB MOCTYMaeT B DJEKTPOJU3HBIC BAaHHBI
MIPOM/I Yepe3 BaHHBI, MIEKTPOJIUT COOUPAETCS B MPUEMHBIX 0akax, 3aTeM
NepeKaynBaeTCs dYepe3 TEIUIOOOMEHHUK B HamopHbie Oaku. CKOpOCTh
UPKYJISIIIAY TOJIFIEp>KUBaeTCs B mpenenax 45-60 1/MUH Ha OHY BaHHY.

Jns mopnmep:kaHHsl MOCTOSIHCTBA COCTaBa 3JIEKTPOJMTAa YacTh €ro
BBIBOJIAT Ha pereHepaiuio. KOppeKTUpPOBKY 3IJIEKTPOJIUTA MPOBOJIST
MOCTOSIHHO W3 0akoB C TIPOMBIBHOM BOJOM U CEPHON KHUCIOTOM.
DNeKTpoJuT mojorpearor Ao 95 °C B TemiooOMeHHUKax. BwIrpysky
MOPOIIKa MPOBOJAT OAWH pa3 B MATh CYTOK, MJI YEro BBIKIIOYAIOT
HUPKYJSILIUIO JJIEKTPOIUTA M JJIEKTPUYECKHM TOK. AHOIHBIE OCTATKU
MIPOMBIBAIOT U OTIIPABIISIIOT Ha MEPEIUIaBKy U JUThE aHoAOB. [lopomiok B
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BUJIe MyJblbl B cooTHomieHnu T:0K=1:7 mocTymaer Ha cTajiui0 MOKpPOTO
pasneneHus (oTcTaMBaHus). BiakHblil mOpoLIOK nanee 00€3BOKUBAIOT Ha
neHtpudyrax, mnogorpeBator a0 70 °C nd  yaaneHus OCTAaTKOB
IEKTPOJIUTAa U IIPOMBIBAIOT ropsderd Boaou. Crepyromas omnepanus —
craduin3anus — HeoOXoauma JUIsl MPEAOTBPAILIEHUST OKUCIIEHUS TTOPOLLKA.
Crabuin3atopoM sBISETCS pacTBOp MbUIOHA(TA (CMECH HEPACTBOPUMBIX B
BOJIE OPraHUYECKUX KHUCIOT M UX HATPUEBBIX COJIEH) C KOHILIEHTpanueu
700-800 r/n. OxnaxkaeHne U OTMBIBKY OT OCTAaTKOB MbIJIOHA(Ta MPOBOAST
XOJOJHOW BOMOM. Bce mporeccsl mpoTekaroT B UEHTpUdyrax mpH
ckopoctu Bpamenust 330 o6/MuH. YBenuuuBasi 000poTsl 10 990 06/mMuH,
yHAJSIOT OcTaTku Biarn a0 BiraxHocTd §-10 %. Cymky mnopoika
npoBOJAT B TpyOax cymku mnpu Temmeparype He Oonee 700 °C mus
NPENOTBpPAICHUS]  OKUCJIEHUS  TNOpOIIKA. BBICYIIEHHBIH  MOPOIIOK
IIOCTYIIa€T HA CTaJMI0 TPOXOYEHHUs, TJE€ IPOUCXOAMUT PaA3PHIXJIICHHE H
KJaccupukauus mnopoiika. Pa3Mon mpoBOAST B IIAPOBBIX MEJbHULAX;
3aTeM IMpoxoJs B Kiaccudukarope uepe3 HaObOp CHUT, MOPOIIOK
paszensercs Ha 7 MapoK B 3aBUCHUMOCTH OT pPa3MEpPOB YaCTHULl M TIOCTYIIAET
Ha IIMXTOBKY. Pa3nuuHble Mapky MOPOIIKA CMEIMIMBAIOT JUISl TOJYyYEHHS
TOBApHOTO IOPOIIKA OJHOPOJHOIO IO COCTaBy M 3aTapuBalOT B
MeTaJInueckue OapabaHbl, 3amavBalOT M OTIPABSIOT HAa CKJIaa WIH
OTTPYKaIOT MOTPEOUTEITIO.

4. Cragus 3J1eKTpou3a

DIEKTPONUTUYECKOE TOJYYEHHE MOPOIIKOB COCTOUT B PA3JI0KEHUU
BOJHBIX PACTBOPOB BBIAEISAEMOI0 METajula MPU NPOMYCKAaHUU Yepe3 HUX
MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Ha aHonme MmpouCcXOAUT OKHUCIEHHE
MeJ1, Ha KaTOJIe UX BOCCTAHOBJICHUE IO PEAKIIUSIM:

na anoze (+) Cu —2e” = Cu™", (1)

na karoze (—) Cu”* + 2e” = Cu. 2

XapakTtep ocajKa 3aBHCHUT OT IPUPOJBI METAJLIA, CBOMCTB pacTBOpa 1
YCIIOBUM DJIEKTPOJIM3a. B 3aBUCMMOCTHM OT YCJIOBUM KAaTOJHBIE OCAJKH
MO>KHO Pa3JeNUTh HA TPU TPYIIIBL:

— TBEpHAbIE XPYIKHE OCAIKU B BHUJE IUIOTHBIX CJIOEB, YEHIYEK WIIN
KpPHUCTAJUIOB, KOTOPBIE 3aTE€M MTOABEPTarOTCs pa3Molly,

— ry04arble MEJIKHEe OCaIKH,

— PBIXJIbIE (UEPHBIE) OCA/IKH.

[Tomydyenue ocagkoB 2 U 3 TPyIIT BO3MOXKHO MPU BBICOKOM TJIOTHOCTH
TOKa, HU3KUX KOHIICHTPALUSIX BBIJIECISEMOTO METallla, IPU HATU4YMK OoJiee
AIEKTPONOJIOKUTENIBHBIX HMOHOB TmpuMecel. Ha pue. 2 npuBeneHsl
3aBUCUMOCTH MPOLEHTHOTO COAepX aHus Ppakuuil OT pa3MepoB YACTHIL U
IUIOTHOCTH TOKa.
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Puc. 2. 3asucumocms npoyeHmno2o cooeprcanuss Qpaxyuii om pasmepos
yacmuy u nIOMHOCMU MOKa

5. Biusinue pa3iM4yHbIX (PAKTOPOB HA NMPOIECC ITEKTPOIU3a

CKOpOCTh BOCCTaHOBJICHHMSI KaTHOHOB MeEAUM B pacTBope IMpHU
11 Py3MOHHOM KOHTPOJIE OTMMCHIBACTCS] YPABHEHUEM

0 5
i=Z-F-D(C —C)’ (3)
(¢
rae | — IIOTHOCTH TOKa, AleM?,

F — uncno ®apanes, K,

D — koaddumment xuddysun, cm/c,

o — 3 dexTruBHAs TONMUHA TUDHPY3HOHHOTO CIIOSI, CM,

C° — 06BeMHas KOHIIEHTpAIUs HOHOB MEJIH, MOJIB/CM,

C® — MOBEPXHOCTHAS KOHICHTPALHS HOHOB ME/IH, MOJIB/CM®,

YcTaHOBIEHO, YTO TEPEeX0j] OT KOMITAKTHBIX OCAJIKOB K PBHIXJIBIM
JUCTIEPCHBIM ~ OTJIOKEHUSIM ~ TPOUCXOJUT TPU  PE3KOM  CHUKCHUU
KOHIIGHTPALMK MOHOB METa/lIa B IPHKATOIHOM cioe, korma C° crpemurcst
K HYJIIO, T.C.

0
i:Z~F~D'C . (4)
(¢)

[To ypaBHenuto (4) MOXHO pPaCCUMTaTh ONTHUMAIbLHOC 3HAYCHUE
IJIOTHOCTH TOKA B CJIy4ae MOJIYYeHHS] METHBIX MOPOIKOB. C MOBBIIICHHEM
IJIOTHOCTH TOKa W3MEHSIETCS CTPYKTypa OcajJka H CHasHHOCTh €ro
KpUCTAJUIOB. BeneacTBMe MHTEHCUBHOTO 00€THEHUS DJICKTPOJIUTAa HOHAMU
MEIU B TPHUDJICKTPOJAHOM CJIO€ BO3HUKAIOT 3HAYUTENIBHBIC 3aTPyIHCHUS
pocta ocangka. OTnenbHbIE HEOOJBITUE BBHICTYNHI HA TTOBEPXHOCTH KaToza
NPUTATHBAIOT PEIKO ITOCTYyMaroniue HOHBI Meau. Ilo mepe pocra 3THX
BBICTYIIOB BIUIyOb pacTBOpa POCTKH MEIW Pa3BETBISAIOTCS, YBEIMYUBAS
OOIIy0 KaTOAHYIO IMOBEPXHOCTh M CHIKAs TEM CaMbIM IUIOTHOCTH TOKa,
4TO O0JIeTYaeT pasps] HOHOB MeIH. POCT MJIOTHOCTH TOKAa CIOCOOCTBYET
o0Opa3oBaHuI0 00JIee MEJIKUX JIUCIIEPCHBIX MOPOLIKOB. BhIOUpas mioTHOCTh
TOKa, CJICAYET YUUTHIBATH B TICPBYIO OUEPEbh TPAHYIOMETPUICCKUI COCTaB
nopouika. Ha mpakruke miotHOcTh Toka 500-600 A/m’,

ConeprkaHre HOHOB MEIU TAKXKE SIBJISIETCS OYCHD BAXKHBIM (PaKTOPOM:
Mo Mepe pocra KoHueHTparmu Cu’’ yBeIMdMBACTCS BBIXOA IO TOKY H

CHWI)XACTCA HAIIPs’)KCHUC HA BAHHC, XOTA U CYXKACTCA 00/1aCTh PBIXJIBIX
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ocankoB. lloBpllIEHHAass KOHUEHTpalMss MeIW M[O3BOJIAET MOJydaTh
KpyIHbIE MacCUBHbIE KpuCTauibl. [Ipy 3TOM yBeIW4YuBaeTCs HaCBIHAS
Macca TOpOIIKa, MPOIECC JJIeKTpoiu3a mporekaer Jerde. OOBIYHO
KOHILIEHTPAIMI0O MEIU TOJJICPKUBAIOT B IEpEcUYeTe Ha JBYXBAJICHTHBIM
KaTHOH Meau Ha ypoBHe 15-20 r/m.

Conepxxanue HySO,4 cymiecTBEHHO BIMSIET TOJIBKO HA BBIXOJ] IO TOKY
U pacxo] AJIEKTPOIHEPTUU; HAOII0IaeTCAd TaKXKE HEKOTOPOE YBEIMYCHHE
JUCIIEPCHOCTH MOpoIIKa. POCT TeMiiepaTypbl IO3BOISET YBEIUYUTH BBIXO/]
M0 TOKY, CHHM3UThb HalpsKEHHWE Ha BaHHE, T.K. YBEJIMYUBAIOTCS
AIIEKTPOTPOBOTHOCTD U KOAPIUITUEHTH! AUPPY3HUH.

B auanazone temmneparyp 20-70 °C namevaeTrcs oOuias TEHACHIUS
YBEJIUYEHHS JUCIEPCHOCTH MOPOIIKa; (PU3NYECKHE CBOWMCTBA MOPOIIKA
YXYALIAIOTCS, MOPOWIKK '"TpyOeroT", XyKe NPecCyloTCs, HadyuHaAEeT
pacTBOPATBCS ~ KAaTOAHBIM  ocagok. Ha mpakTuke MOIIEPKUBAIOT
temneparypy 50-60 °C.

[{upKyJISIUIO 3IEKTPOIUTAa B MPOMBIIUICHHBIX BaHHAX MPOBOJSAT C
LENBIO:

v mojiep KaHus 3a1aHHOM TEMIIEPATYPhI JJIEKTPOJINTA,

v/ IPOTUBOAENCTBUS PACCIOCHUIO DIEKTPOJIMTA H3-3a Pa3IMYHBIX

mioTHocTel pactBopoB CuSO4 1 H,SO,4 €ro cocTaBismonux,

v/ IIepeMeIIMBaHUs 3JIEKTPOJUTA Ui OOOTAICHUsT TMPHUKATOIHOTO

CJI0S HIOHAMU ME[TH.

6. Opranu3anusi NpoU3BOACTBA

DNEKTpoNIN3 MPOBOAAT B METAIMYECKUMX BaHHAX, (PyTepoBaHHBIX
KHCJIOTOCTOMKMM MaTepHaJiOM M YCTAHOBJIEHHBIX Ha M30JsTOpax. B mexe
MOXET pacrnojliaraTbCs NpUMEpHO 96 BaHH, yCTAaHOBJIEHHBIX B 12 psaoB mo
8 IWITYK B psAny. 3arpy3Ky aHOJOB M KaTOJIOB IIPOBOJSAT MOCTOBBIM KPaHOM
C TMOMOIIBIO CIEUUANIBHOIO MpHUCIOcOONIeHus: OopoHbl. Macca JUTOro
anona — 200-300 xr. Ilutanwe BaHH AJNEKTPOJIUTOM MaApAILICIBHOE; IS
o0ecriedyeHnss OJHOBPEMEHHOIO BBITYCKAa HECKOJBKUX MapoK IOpPOIIKa
ANIEKTPOJM3HBIE  BaHHBl  pa3lensloT Ha 4 CaMOCTOATEIbHBIE
HUPKYJISIMOHHBIE ~ CUCTEMBbI.  DJEKTPUUECKHM  BaHHbI  COEIUHEHBI
MOCJICIOBATEILHO B JBE LENH MO 48 BaHH U MUTAKOTCS OT KPEMHHUEBBIX
BBINIPSIMUTENIEN IPU HOMUHAIBHOM Toke 11,5 KA.

Hapocunii Ha KaTOOHBIX CTEpPXKHSIX OCAAOK YIAISIOT MyTeM
OTCTYKHMBAHUS MOPOILIKA, KOTOPbIA coOMpaeTcss B OyHKEPHOM YacTH BaHHBI
U OJUH pa3 B S5 CYTOK ynasieTcs 4Yepe3 pa3rpy304HOE YCTPOMCTBO —
nepexxuMHoN BeHTU b, [locne cOopa myNbIbl ¥ BRITPY3KH MOPOIIKA BaHHA
CHOBA 3aITOJIHSIETCS SJIEKTPOJIUTOM.



7. JKCIIepUMEHTAJbHAS YaCTh
[lenp pa®OTBI — O3HAKOMMTBCS C MPAKTUKON IMOIYYEHHUS] METHBIX
MOPOILKOB JIEKTPOJIUTUIECKUM CIIOCOOOM.

7.1. IlpuMeHsieMble PeaKTUBBI H PACTBOPbI

* pacTBOp DJIEKTPOJIUTA, COAep Xk aimuii pacTBop cynbdara memu 100
/11 ¥ CepHYIO KUCIIOTY ¢ KoHueHTparueit 200 r/1. O6sem pactBopa — 2000
M.

JIisi TIPUTOTOBJICHHS DJICKTPOJUTA HCIOJB3YIOT KPUCTAJUIOTHAPAT
CuSO,4-5H,0 (Mennpiii kynopoc). s npurotosiaerus 2000 M pacTBopa
anexTposmTa 6epyT HaBecky CuSQOy4-5H,0, paBayio 312,8 r CuSO4 - 5H,0 u
pactBopstOT €€ B 200 M1 AUCTUILUTUPOBAHHOW BOJABL. 3aTEM K MOJTYYEHHOMY
pactBopy mo0aBimsroT 235 M koHIeHTpupoBanHoi H,SO,4.  Ilocie
OCTBIBaHUS 00bEM pacTBopa 10BOAAT 10 2000 mit.

7.2. Xoxa BBINOJIHEHUSI padoThI

AnnapaTypa — UCTOYHUK MOCTOSIHHOTO TOKa, C BCTPOEHHBIMU B HETO
aMIIEPMETPOM, BEICOKOOMHBIM BOJIBTMETPOM, JIEKTPOIU3EP C rpaduTOBBIM
aHOJIOM U TUIOCKHM CTAJIbHBIM KaTOJIOM, BECHI, CYIIMUJIBHBIN HIKad.

N\
@

Puc.2. Cxema sxcnepumenmanvbHou YCmaHo8KU
1 — BonbTMETp; 2 — HCTOYHUK TOKA; 3 — amrepMeTp; 4 — AIEeKTposn3ep; 5 —
KaToj; 6 — aHOM; 7 — Mara3uH COMPOTHUBIICHUI

O
5 4
1

[Ipu mpoBeAeHUN 3JNEKTPOJIN3a UCCIEAYIOT 3aBUCMMOCTh BBIXOJA IO
TOKY OT BEJIMYMHBI INIOTHOCTU TOKA M OT BPEMEHHU.

OT HCTOYHMKA TIOCTOSHHOTO TOKa IMOJal0T Hampspkenue 3-5 B u 20,
40 n 60 MHH OnIpENENAIOT MACCY BBLACIHBILEHCS HA KATOJE MEIH.

B Ta6.1. 2 npuBeeHbI COCTABbI JIEKTPOJIUTOB.

Taoauya 2 — Cocmaevl s1eKkmpoauma OJisi 3NeKMpPOIUMUYEcK020
NoJIyYeHUs: meou

Howmep KoHienTpaiuss KOMIIOHEHTOB,

anextponuta|N

Cu** H,SO,
1 0,20 2-6
2 0,35 2-6
3 0,50 2-6
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[Ipu BbIMONHEHUU pPaOOTHI HEOOXOAMMO BBHIMOJIHHUTH CIEAYIOLINE
oTepaluu:

* DJIEKTPOJbl 3aYUCTUTH, MPOMBITH U MOMECTUTHh B JIJIEKTPOJIM3ED,
3aMOJHEHHBIN TPEOYEMbIM AJIEKTPOIUTOM;

* YCTaHOBUTH TpeOyeMyl0 BEIMYMHY CWJIbl TOKa, HCXOAS U3
BBHIOPAaHHON IJIOTHOCTM TOKA M IUIOLIAAM TOBEPXHOCTH Karoja. Ecmum
HE00XO0MMO, TO PACCUUTHIBAIOT BPEMS OCAXKIEHUS 110 (HopMyJIe:

7=l (8)

I-Ocy
rae T — BpeMs 3eKTpoiu3a, u,

M — Macca NOJy4YeHHOI 0 MMOPOLIKA;

| — cujia ToKa, A;

g=1,186 r/A u;

T — Bpems aneKkTponusa, 4.

Pexomenayemeie miotHoctr Toka 50-500 AM; BpEMS BJIEKTPOJIN3a
0,5-1 gac. Ilocie okoHYaHHS SIEKTPOTU3A MOTYICHHBINH MEAHBIN MOPOIIOK
HEO0OXO0IMMO OT(PUIBTPOBATH, IPOMBITh, BHICYIINTh B CYIIHJIBHOM IIKady.
B xone npoBeneHus nporecca 3JI€KTPOoIn3a NPHU KaXkI0M IVIOTHOCTH TOKa
U3MEPSAIOT HAIpSDKEHUE Ha d3JIEKTposm3epe. Pacxol 3ieKTposHepruu
OINPENEIISIOT 110 YPaBHEHHUIO:

w=lY-T (9)

mCu
rae W — ynensHbIN pacxo]l 3JeKTposHepruu, KBT-yac/kr;
U — HanpspkeHue Ha ayiekTpoinzepe B.
[Tpu BIMOTHEHNH paOOTHI BCE JaHHBIC 3aHOCST B Ta0JI. 3.

Taobnuuya 3. Pe3ynomamoi 9KCnepumeHmanbHbuixX UCCle008a Ul

CocT ITnoma
a5 Temn I[Bm HHOTHOCB . Macca |Beixong| W,
epary Th TOKA, P nopowr | no [KBrxyag
pact| = 7|KaTona, o 'MS, Y
pa, °C J A/M Ka, T | TOKY /KT
BOpa M

[To pesynbraTam skcmepuMmeHnTta ctpost rpaduku By = f (i), By =
f(Ccu), Bt = f(T) u nenaroT BBIBOI.

8. Bornpocsl /151 3aUTHI 0TYETA O NMPOJAEJIaHHOH padoTe

1. CriocoObl MOMyYeHUsSI METHOTO TIOPOIIIKA: MEXaHUYECKUH, (PU3HKO-
XAMHWYECKUH, 3JIEKTPOJIUTUUECKHUH.

2. OCHOBHBIC CBOWCTBA MEIHBIX TMOPOIIKOB: JEHIPUTHOCTh YACTHII,
IPaHyJIOMETPUYECKUI COCTaB, HACBIIIHAsg Macca, XHUMHUYECKHIl COCTaB,
CTaOMIIBHOCT.

3. Teopernueckue OCHOBBI DIIEKTPONH3A: DIEKTPOXUMHUYECKHE
MPOLIECChl HAa 3JIEKTPOJIaX, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA BBIXOJ IO
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TOKY TIOpOIIKA: TJIOTHOCTH TOKA, TEMIEPATyphl, CKOPOCTU HUPKYISITUU
DIIEKTPOJINTA, COACPKAHUS MEIIU B PaCTBOPE.

4. TexHOJOTHYECKast CXeMa MOJIYIeHUS METHOTO MOPOIIIKa.

5.  DNeKTpOJu3HbIE  BaHHBI:  YCTPOWCTBO, TMWUTaHWE  BaHH
DJIEKTPOJIUTOM, DJIGKTPOABI M TPEOOBaHUS K HHM, OJJIEKTPUICCKOE
COCITMHECHHE AJICKTPOIOB U BaHH.

6. O6GnacTy MPUMEHEHUsI METHOTO MOPOIIKA, CIIOCOOBI MU3TOTOBIICHUS
JieTanel U3 Hero, JOCTOMHCTBA U HEAOCTATKU ATHX CIIOCOOO0B.

7. Cxema 1a00paTOpHOM YCTAHOBKH.

8. 3axonsr dapazes, BBIXOJ IO TOKY.

Cnmcok JurTepaTyphl:

1. Kyapssues H.T., BauecnaBoB [1.M. IlpakTtukyMm mno mpukiagHON
sanexktpoxumuu. — JL.: "Xumus", 1980 r.

2. Kunapucos C.C., JIlubencon I'.A. ITopomikoBas Mmetayutryprus. — M.:
"Metamutyprus", 1972 r.

3. Hombepr H.N. [IpowusBoacTBO MEIHOIO0 IIOPOILLIKA
ANEKTPOIUTHUYECKUM criocoOoM. — M.: "Meramnyprus', 1971 r.

4. OBunnnukoB K.JI. Pa3Butue nopouikoBoit Mmeramutypruu. "L{BeTHas
metammyprus”, Nel5, C. 15-19.

5. ITomocoB A.B. O HeKOTOpBIX MpobJIeMax MPOU3BOJCTBA MEIHOTO

MOPOIIKA JEKTPOIUTHYECKUM CIIOCOO00M. Tpyibl HHCTUTYTa METAJLTyprUuu
Ypanbckoro HayuHoro nieatpa AH CCCP, 1978, Ne 23, C. 17-21.
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VYyeOHoe u3zganue

Bopommio @enop AHATOIbEBUY

3JI€KTpO3KCTpaKIII/IH MEAU U3 MPOAYKTHUBHBIX PacTBOpPOB
HOoJA3€MHOI'0 BhIIIC/JIAYUBAHUA .

Metoanueckue yka3aHus K BBIIOTHEHHUIO TAOOPATOPHBIX PabOT MO KypCy
«INEKTPOXUMUYECKUE TPOU3BOJICTBAY IS CTYICHTOB V Kypca, 00ydaroImuxcs mno
creranbHocTH 18.05.02 (240501) Xumuueckast TEXHOJIOTHS MaTePUaIoB
COBPEMEHHOU 3HEPreTUKH

Otneuarano B U3pareancrBe TIIY B oJIHOM COOTBETCTBUM

C Ka9€CTBOM MPEAOCTABJICHHOI'0O OPUTHHAJT-MaKeETa

[Toanucano k mewatu 00.00.2016. dopmar 60x84/16. bymara
«CHerypoukay.
ITeuats XEROX. Vcin. neu. 1. 9,01. Yu.-u3z. 1. 8,16.
3aka3 000-13. Tupax 100 »k3.
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