CompoTuBiieHHE  TMOPUCTBIX  IUIEHOK,  CHOPMUPOBAHHBIX B
ANEKTPOJIUTAX, COJAEPKAIMUX (DTOPHUA-UOHBI MEHBIIE Ha MOPSIOK, YEM Yy
OapbepHBIX IUICHOK. 3HAUY€HHE EMKOCTH OapbepHOro CcJosi HaoOopoT
YMEHBIIAETCSl C TOBBIIICHUEM HaIpsOHKEHUs aHoiupoBanus (puc. 4.2),
yKa3bIBasi Ha YBEJIMYEHUE TOJIIIMHBI OKCU/IA.

Takum o0Opazom, HCIIOJIb30BaHUE AIEKTPOXUMHUYECKOTO
MOJICJIMPOBAHUS TO3BOJIMJIO BBIJIEIUTh M PACCUUTATh B HCCIEAYEMbIX
aHOJHBIX OKCHIaX HHOOMS IJIEKTPUUYECKUE MapaMeTphl, COOTBETCTBYIOIINE
pa3IUYHBIM CJIOSM TOKPBITUS, HM3YyYUTh OCOOEHHOCTH CTPYKTYpPBl M
MOP(}OJIOrHH CHHTE3UPOBAHHBIX OKCUIHBIX TJICHOK HUOOUS.
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AKTUBAIIUA IT'PA®UTA B I'A3OIUPDPYINOHHBIX
AJIEKTPOJAX

Beeaenune. OnHUM U3 NyTE€W YCOBEPIIEHCTBOBAHUS CYILECTBYIOIIMX
JIEKTPOXUMUYECKUX IIPOM3BOACTB M CO3JaHHE HOBBIX TEXHOJIOTUU
SBIISIETCSL pa3paboTKa 3JIEKTPOJIHBIX MaTepHajioB, O0JIaJAOUINX BBICOKOU
AIIEKTPOKATAIUTUYECKOW aKTUBHOCTBIO, CTAOMJIBHOCTBIO M JIOJIKHBI
COCTOSITh M3 HEACPHUIMTHBIX HMCXOJIHBIX KOMIIOHEHTOB. Takxke BaKHBIM
CBOMCTBOM SIBJIIETCSI CEJIEKTUBHOE YCKOPEHME AIIEKTPOAOM-KATAIN3aTOPOM
JAHHOM DJIEKTPOXUMUYECKOU pEeaKIUu.
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B o06mactu TeXHMYECKOTO 3JIEKTpOJIM3a Hambojee Ba)xKHOU 3amaueit
ABJISIFOTCSL  OKOHOMMSI  DJIEKTPOIHEPTUHU, TOBBIIMICHUE CEJIIEKTUBHOCTH,
CTaOMJIBHOCTH M CHIDKEHHE CTOMMOCTH 3JIEKTPOIOB.

BoabmMHCTBO yKa3aHHBIX TPeOOBAHUN MOKET OBITH YJIOBJIECTBOPEHO
IIPU CO3JaHUHU BJIEKTPOJOB HA OCHOBE YIJIEPOJHBIX MaTepuanoB. [loatomy
B JJIEKTPOXMMHUYECKUX TMPOIECCaX pPacHpOCTPAHEHO HCIOJIb30BAaHUE
rpaduTa B Ka4eCTBE KaTOAHOTO MaTepuara.

JIist uaTeHCH(DUKAITIN DJICKTPOXUMHUYECKHUX MPOIECCOB UCTIOIB3YIOT
pa3lIMuHbIE THUMBI TOPUCTBIX OBJIEKTPOJOB. BBINOJIHEHHBIMU paHee
UCCIICIOBAaHUSIMH TIOKa3aHO, YTO CpPeau BceX BHUIOB TpaduTta Hamboiee
noaxoasuwm siisiercst rpadut [1I-50, koTopslit nMeeT BeICOKYIO (~50 %)
U OAHOPOJHYIO MOPUCTOCTH [1]. CpaBHUTENbHAS OAHOPOAHASI IOPUCTOCTH
TOr0 BUJA TpaduTa MO3BOJSIET HCHOIB30BaTh €ro Juisi paboThl B
razoau@Gy3noOHHOM peKUME.

JUiss  TpOMBIIIUIEHHOTO — TPOM3BOJCTBA  HAWOOJBIIUN  HHTEpEC
NPEACTABISAIOT  HEIUIATUHOBBIE  AJIEKTPOKATAIN3aTOPBI. [TosTomy
UCCJIeIOBaHUs OBbLIM HAIMpaBJIEHbl HA M3yY€HHE BO3MOKHOCTHU aKTHBAIIMU
rpaduTOBOM MOBEPXHOCTH MaTepHallaMi Ha OCHOBE aKTUBHOTO yTJIepo/ia.

Meroauka. B kadecTBe OCHOBBI 3JIEKTPOJIOB HMCIOJIB30BAJICA
nopucTeii rpadut. ['paduT BeIMycKaeTcs B BUAE HMWIMHAPOB TUAMETPOM
100, 130, 155, 200, 230, 270, 300 mm m BwICOTOM 160-260 MM. ['pacdut
[II-50 o6nagaeT BHICOKOW XHUMHYECKOW CTOMKOCTBIO B IIUPOKOM
JAarna3oHe KOHIICHTPALUH. ['eomeTpus 3arOTOBOK rpadura
MpeayCcMaTpPUBAET HW3TOTOBJICHUE JJICKTPOJOB M DJIEKTPOIU3HBIX SYEEK
KpYTJ0il (POPMBI.

Henocratkom  rpadura  siBIsieTcs ~ €ro  WMHEPTHOCTh B
ANMEKTPOXUMHUYECKUX mporeccax. C 1enpbio MHTEHCHU(UKAIMK TpoIlecca
npoBouiIH aktuBanuio rpadura I[17-50. g yBenuyeHus: KaTalauTHYECKON
AKTUBHOCTH, a TAK)KE YJ€JbHON MOBEPXHOCTHU 3JIEKTPOJA HA MOBEPXHOCTh
rpaUTOBBIX JICKTPOJIOB OCAX Al aKTUBHBIN yriepon (AY) [1].

Crnenyromeit crajueil akTHBaIlMM ObUIO HAHECEHHE HA Pa3BUTYIO
VTJIEPOAHYIO TOBEPXHOCTh AKTUBUPYIOIIMX KOMIIOHEHTOB (TUIaTHHA U
OKCHJIBI MepeXoAHbIX MeTaioB — RUO,, M0Os;, WO3).

Ocaxpaenne AY B mopax M €ro akTHUBAIIMIO OCYUIECTBIISIIM IO
cienytomieit meroguke. OOpasupbl u3 rpadura I1I-50 mponuTteiBanu nox
Bakyymom 0,075-0,15TIa B pacrBope, comepxkameM 800—1000 r/mm’
caxapa, J0 MOpekpamieHus Ta3oBbiAeneHus. C BHENIHEH MMOBEPXHOCTH
3arOoTOBKM CHUMAaJU IUIEHKY pacTBopa (uiIbTpOBalbHON Oymaroii. 3atem
MPOMUTAHHBIE AJEKTPOAbl CYIIWJIA JO T[OJHOIO YJaJ€Hus BIaru u
HarpeBayi B anektporneun 10 300-400 °C. OGyrinuBaHue TPOU3BOIUIHN IO
MIOJIHOTO MPEKPALLEHUIO ra30BbIJICTICHUS. DKCIEepUMEHTAIIBHO
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YCTAaHOBJICHO, 4YTO  JBYKpaTHas MpomnuTka Trpadura  pacTBOpoM
MOJIUCAXAPUIOB C TOCIHEAYIOMMUM OOYIJIMBAaHUEM TMO3BOJSET MOJIYUHUTh
3arOTOBKU C COJIEpKaHUEM HEAKTHUBHOIO yriiepoja B mopax rpadura 15—
18 % oT ucxoaHOTO Beca 3JekTpoaa. B nurepaType onucaHbl pa3ivyHbIE
METO/Ibl aKTUBAIIMM YTIEPOJia, TJIe B KaYyeCTBE aKTUBATOpa MPU BHICOKOH
TeMIiepatype npumeHstor BoasHoi map, CO,, NH3z, SO, u T.1. AKTUBHBIN
YIIEpOJ TaKKe MOXKET ObITh IMOJYYEH NpPH OIpPEAEIEHHOM 00paboTKe
HEAaKTUBHOTO  YIJI1  KOHIIEHTPUPOBAaHHOM  A30THOM  KHCJIOTOW €
nocienyonmM ooxkurom. [losTomy akTuBammu yriepojga B 00pasiax
OCYILECTBIISUIOCh TMPOMUTKONM 3JIEKTPOJIOB C HEAKTUBHBIM YIJIEPOJIOM
KOHICHTPUPOBAHHOW A30THOW KHCJIOTOW B TeueHue 10 MHHYT C
MOCJICTYIONTUM TIPOKAJIMBAaHUEM B aTMocdepe a3ora Mpu TeMIeparype
1100...1150 K gmutensHocThio 30 MuHYT. B 3TOM cimywae mporecc
aKTHBAllUM CBOJUTCA K B3aWMOJCUCTBUIO MEXIY Aa30THOM KHUCIOTOW U
MPOAYKTaMU €€ pa3JIOKEHHSI C IOBEPXHOCTHIO yIVIEpofa W yAaJeHUs
HEAKTUBHBIX IUICHOK YIJIEBOJOPOJOB ¢ 0OOpa3oBaHHEM OOJIBIIOTO
KoJmuecTBa Makpornop. Kuciora u ee nmpoaykTsl pacrnajaa, 00pas3yromuecs
B OOJIBIIIOM KOJUYECTBE MPH BBICOKOW TeMIeparype, OYeHb CHUIIbHBIMU
akTUBaTopamMu. Tak Kak pacTBOP KUCIOTHI MPHU MPONUTKE MPOHUKAET Ha
BCIO TIyOMHY OJJICKTPO/Aa, AKTHBALMM yTJepoAa MPOUCXOJUT BO BCEM
o0beMe mop.

CyliecTBeHHOE BIUSHUE Ha AJICKTPOXHUMHUYECKYI0 aKTHUBHOCTH
KaTOJIOB JIeJIae€T CTENEeHb 00XKHUTa YIJIs B MOpax, 4TO MOBBIMIAETCS 3a CUET
YBEJIMYEHUSI YUCIIA POMUTOK JIEKTPOI0OB PACTBOPOM KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTBI C OOXHUIOM MOcje Kaxaoro nponuTku. Kak mokaszanu
MIPOBEJCHHBIE OMbBITHI, AKTUBHOCTh MOBBIIIAECTCS C YBEIIMUYECHHEM CTENEHU
obxura ot 21 10 66 %. IToBeimenue crenerHu odxura 10 80 % IPUBOIUT K
YXYJLIEHUIO XapaKTEPUCTUK AJIEKTPOA.

CrnenyrommM 93TaroM akKTUBAIlUM DJIEKTpoAa ObUIO HaHECEHUE
KaTaauTudecku aktuBHOro cioss Pt, RuO,, MoO; WO; wmetomom
TEPMHUYECKOTO pazyiokeHus [2]. Takoit MeTOJ MOTHOCTbIO COOTBETCTBYET
TpeOOBaHUSIM, TIPEABSABIAEMBIM K  MaJOU3HAIIMBAEMbIM  OKCHJIHO-
METAJTMYECKUM  DJIEKTPOJaM: BO3MOXKHOCTh PETrYJUPOBAHUSI COCTaBa
KOMIO3UIIMOHHOTO TOKPBITUSI B IIMPOKOM JHMANa3oHe KOHIIEHTpaIui
KOMIIOHEHTOB, JOCTaTOYHO BBICOKAS yCTOMYMBOCTH B  YCJIOBHUSX
ANIEKTPOJIN3a, CTAOWIBHOE 3HAUYCHHE TOTEHIMANa TMPU JUIUTEIbHOU
AKCIUTyaTalK, MEXaHu4YecKasi POYHOCTh M BBICOKAsI CTENIEHb CIICTUICHUS C
OCHOBAaHHUEM, BBICOKasl JJICKTPOMPOBOJHOCTb. Kpome Toro, wmeton
MO3BOJISIET PETyJUPOBaTh KOJMYECTBO AaKTUBHBIX J100aBOK, KOTOPHIC
HAHOCATCS.
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['padutoByt0 OCHOBY, aKTUBUpPOBaHHYIO AY, NpPONUTHIBAIOT B
pacTBope ISl TOJYyYEHMs] KAaTAIUTUUYECKH AKTUBHOIO CJOS IJIATUHBI WU
okcuaa metaia. CoctaB pacTBOPOB IpHUBEACH B Ta0. 1.

Taoauna 1 — CocTaB pacTBOPOB IJisi HAHECEHUSI AKTHBHOI0
OKCH/IHOMETAJIIMYECKOT0 MOKPHITHUS

ConeprxkaHre KOMIOHEHTOB,
[TokpbiTHE KomnonenTts! pactBopa 3
(r-am”)
H,PtClg 100
Pt N3onponuinoBeiit 3...5
CIUPT
Ru(OH)Cl; 130...150
RuO, HCI 30...36
M3onponuinoBeiii CIUPT 3..5
(N H4)6MO7024 350...400
MoOs NH,OH 10...16
(NH4),WQO, 350...400
WOs NH,OH 10...16

[locne nponuTku rpadUTOBBIM KaToOJ CHOBA  MOJBEPraroT
TEPMUUECKOMY PaA3JIOKEHHUIO 03 JOCTyma KUCIOpoJa MpH TemIepaType
500...600 K. D10 mo3Boaser moyyduTh B mopax karoja cior Pt, RuO,,
MoO; miu WOj3, cOOTBETCTBYIONIUN pacTBOpa, B KOTOPOM IPOBOJIUIIACH
oOpaboTka.

PesynbraTel uccienoBanus. MccnegoBanachk CTOMKOCTh MOPUCTOTO
rpadura III-50, a Ttaxxke razonudy3MOHHBIX TpapUTOBBIX AaHOOB,
akTUBUPOBaHHBIX AY u komnosunusimu AY+Pt, AYV+Ru0O,, AY+MoOs,
AY+WOs;.

[Topucteie  MaTtepuayibl  MOCHE€  HCHOBITAHUW  MPOMBIBAIIU
JUCTWIJIMPOBAHHOM BOJIOM, BBIMAUMBAJIM, MEHSIS BOAY A0 HEUTPaIbHOU
peaKIuu, CYUIWIU JI0 MOCTOSHHOrO Beca. Mcnonp3ys 3HauYeHUE YOBbUIU
MaccChl 00pa3II0B BHIUUCIISIIA BECOBOM MOKa3aTesib CKOPOCTH U3HOCA:

_Am
e
rne: Am — norepu oOpasiia B Macce, T;

S — moramp 06pasia, M,

t — ATMTENLHOCTh UCIIBITAHUM, YaChl.

Pesynbrars WCTIBITAHUI M3HOCOCTOMKOCTHU VCCIIEYEMBIX
AIEKTPOAHBIX MaTepuasoB YCTOMYHMBOCTH rpadura [11-50,
IpaBUMETPUUECKUM METOA0M ¢ KoHieHTparued NaCl 3 MOJIB')IM_:; U C
y4eTOM I0/Iauu BO3lyXa MPUBEIEHBI B Ta0. 2.
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Taboauua 2 — Bausinue konnentpauuu NaCl u mogaum Bo3ayxa
HA U3HOCOCTOMKOCTH ra3oau¢pdy3noHHOr0 3JIeKTpoaa

Vci1oBuA HCIIBITAHUHA MaccoBbIit
[IOoKa3aTelb
Bun Konnenrtpauus Temneparypa, HpOI[OJDKI/ITeHE)HOCTB —
3IIEKTPO/JIa NaCl, HUCIIBITAHUM, 4
3 K H3HOCA,
MOJIb'IM 2 1
I'M 4
[11-50 0,004...0,005
T1I-50,
AB+ Pt 0,009...0,011
T1I-50,
AB+RuO, 3 290 240 0,01..0,012
T1-50,
AB-+MoOs 0,044...0,052
T1I'-50,
AB+ WOs 0,017...0,02

[IpuBeneHHBIE JTaHHBIC MO3BOJIIIOT OOOCHOBATH TEXHOJOTHUYECKHUE
napaMeTphl AJIEKTPOJIM3a U MPOTHO3UPOBATH MPOAOIKUTEILHOCTh PaOOTHI
KOMITO3UIITMOHHOTO TTOKPBITHS.

BriBoapl. [To pacuetam motpebisieMblii TOK OOMEHa KaTaIUTHYECKU
aKTUBHBIC MTOKPBITHS PacMoJIOKUIUCH B [ (13710011070 psn
AB+RuO; > AB+Pt > AB+MoO3; > AB+WO3; > AB. OTo yka3bIBaeT, 4To
HauOOMBIIYI0 KAaTAJIUTHYECKYIO AKTUBHOCTh HMMEIOT KOMITO3HIIMOHHBIC
MOKPBITUSL HA OCHOBE aKTUBUPOBAHHOTO yTiiepojia B cMecu ¢ RuO,.
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