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Axanemuk A. H. ®PYMKHH, P. H. KATAHOBHY, M. A. FEPOBUY
’ u B. H. BACUJILEB

O MEXAHU3ME AHOIOHOI'O OGPA3OBAHUS NEPCYJIbPATOB

O6pasoBaHyue HAJACEPHOH KHUCIOTH M IepCyab(aToB IPH 3JEKTPOTHTHUE-
CKOM OKHCJIEHHM CeDHOM KICJOThl M €€ COJIEH SIBJAAETCS OAHOH H3 Tex aHok-
HBIX peaKIuil, MEXaHH3M KOTODBIX /IO HACTOSIIEr0 BPEMEHH elle OKOHUaTe/b-
HO He BbigcHed. MuorouucaenHsle padoThl (1), MOCBAIIEHHbIE 3TOMY BaXKHO-
My B NPAKTHUeCKOM OTHOILCHUH MPOLECCY, He 1AM OJHO3HAYHOIO OTBETa Ha
BOIIPOC O TOM, oOpasyercs Jin HajJcepHasi KHCJIOTA B [pPe3ysabTaTe NePBUUYHOU
3JIEKTPOXMMHUUECKOH peakIiu 110 CXeMe:
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WIH 7K€ OHa fBJSETCS MPOJAYKTOM OKHCJIeHUs CYJIb(daT-HOHA AKTHBHBIM KHC-
JIOPOJOM, BBELIEJNSIOUINMCS TIPH pPaspsiie IIPOKCHAbHBIX NOHOB. HekoTopble aB-
TOphl (?) CUMTAIOT, UTO NPH Paspsiie MOCAEIHUX 00pas3yercs NEPeKuch BOJO-
poja, oKucasoas cyabdar-uoH B nepcyandar. MoxHO 6blio Obl cebe Tak-
JKe TMPeJCTaBUTh, UTO OKHUCJIeHHe Cyab(aT-HOHOB ITPOU3BOAHUTCS KHCJIODPOIOM,
a[ICcopOMPOBAHHBEIM Ha IJIATHHE WJIM ee OKHCJIaX. BeposfTHOCTH TAKOro pona
MexXaHH3Ma JJIs JAPYTHX QHOAHBIX IIPOIeCCOB NOMUepPKHBajach B padore
K. U. Posenrans u B. V. Becemosckoro (°).

Boabuine BO3MOKHOCTH IJsi BLISICHEHHs IyTeldl AHOAHBIX PEAKIHUHA OTKPLI-
BAaeT METOJ[ MEUeHBIX aTOMOB. B UWacTHOCTH, HaM NPeACTABIAIOCH, UTO MPH-
MeHeHMe TSXKeJOro u3oroma Kucaopoma O!8 B KauecTBe MeEUEHOTO aToOMa
MO2KeT OKa3aTbCs 3(PGHEeKTUBHLIM 1Jid PelleHHs BOIPOoCa O MeXaHH3Me aHOIHO-
IO OKHCJEHHS cyJbdar-noHa. TsKeabll H30TON KHUCIOPOAa ObLIT yKe NpHUMe-
neH B pabore Kosbrroda m Mussepa (*) npu u3yuyeHHH KHHETHKM M MeXa-
HU3Ma TEPMHUYECKOTO PA3JIOKeHHs Nepcynabdara Kaaus B KUAKOR dase. Ha
OCHOBAHHMH aHa/IM3a H30TOIHOIO COCTABA KHCJIOPO/AA, BLIIETAIOUIErOCHd MPH
pas/jokeHuu Inepcysabdarta, UMH OBLIO YCTAHOBJAEHO, UYTO B KHCJBLIX PacTBO-
Pax HCTOYHHKOM KHCJI0DPOJa SIBJIACTCS MepcyibpaT-HOH, a B IHIEJOUHBIX —
BOJA.

Mrul mosaraJig, 4To IOSIBJIEHHe MOBBIIIEHHOTO cojep:kamusg O B Kucmo-
pole, BBIAEIUBILIEMCS NPU THA3JI0KEHHY IepCynbdara, MOAyIeHHOTO 3JeKTPO-
JausoM cyabdara xanaus B oforamennoil O® Bome, yKaxKer Ha yyactie KHC-
Jiopoza BOABI B nporecce oOpasoBanus Iepcynbdara. Orciofa caefaoBalto
GBI, UTO B MEPBHUHOM 3JIEKTPOXMMUYECKOM aAKTe NMPOUCXOMUT paspsii MoJe-
kKya H2O mnu monos OH-, a ofpasoBanue mepcysbdara AB/IsSeTcs Pe3yJibTa-
TOM XMMHUYECKOrO B3aHMONEHCTBHS NOBEPXHOCTHBIX OKHCJIOB IJIATHHBI, Pajy-
xasa OH miam nmepekucu Bogopoaa c cyabdar-uonom. OTCyTCTBHE Xe B aHa-
JU3UPYEMOM KHCJI0pOIe H3GBITOUHOTO cofeprkanus O!8 Oyner Cay:KUTh MOI-
TBEPKJeHHEM IIPABHIBHOCTH IIPEACTABJICHHS OO 3JIEKDPOHHOM MeXaHH3Me
o6pasoBaHus mepcyabdara.

OnpiTHast TpoBepKa 3THX INPEANOJIOKEHHH MOKeT ObIThb MpPOH3BeleHa
JUIIL B TOM CJiyyae, ecly B Ipolecce 3/7eKTPOJaH3a He TPOUCXOLUT H30TOIMN-
HOro oOMeHa KuCJIopoda MeKAy BOZOH ¢ omHOH cropoHsl u uoHamMu SO,
i HSOq, ¢ npyro#t. Kak ciexyer W3 JuTepaTypHBIX MaHHBIX, NPH OIpe-
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LeJIEHHBIX YC/IOBHSIX TakKoi oOMeH HMeeT Mecro. Tak, B pa6ore Xaiima (°)
OBbLT yCTAHOBJIEH IOJIHBEIE OOMEH B CEPHOil KHCJIOTe Tpu HarpeBaHuu no 100°
e Teuenue 56 yac. C Apyrofi CTOPOHbI, B HEHTPAJbHBEIX M IIEJOUHBIX PaCTBO-
pax cy/abpar- u nepcyabdar-HOHOB 3aMeTHOro O0OMeHa He HaGJI0Lad0Ch
(*, 5). D10 06CTOATEIBLCTEO 3aCTABHJIO HAC BECTH 3JEKTPONH3 Cyabdara B
BoJe, oboramenHoit O'%, B meqouyHoM HJIH €JAG0 KHCJIOM 3JIEKTPOJIUTE TPH
80BMOXKHO HH3KOH TemmepaType. 1 atoro B pabore GBI MPUMEHEH 3J1eK-
Dposin3ep C pasaesieHHbIMz IIOPHCTOH KepaMHYeCKOH auadparMoil aHoIHBIM

Tabauma 1

18 Pasjoxkenne O B On
CocTaB aHOIUTA o s B?,",Ie 2 K,S,0. npn ;a%%l{)‘;‘::::g{’vl
MOX.. “jp Har peBaHUH B % K.S,04, B %
5% pacrBop KySO,,
0,1 » KOH . 0,200 90,0 0,200
2% paCTBOp K2504,
0,1 # KOH . 0,613 86,2 0,200
5% pacmop K2SO4,
19 1 H,SO, . 0,613 91,0 0,200
59% pacTtBoOp KgSO4, ,
0,1 » KOH . 1,23 78,4 0,198

U KaTOJHEIM IPOCTPAHCTBAMH, KOHCTPYKIHS KOTOPOrO IO3BOJISIJIA BECTH KOp-
pexTupoBKy pH pactBopa r mpomecce 3JeKTpoJu3a. [lJs OXJIaxkKJIeHUsT JeK-
TPOJIUTA B a@HOJHOE NPOCTPAHCTBO, HAXOAUBIIEECs] BHYTPU IIOPHCTOTO HUJIHHAD 2
(nuadparMbl), TOMeELIANCs CTEKJAAHHBIE 3MEeBHK ¢ TPOTOYHOMH, IIpejiBa-
PUTEJIbHG OXJaxKAeHHOH BOAOH. C BHEIIHEH CTODOHBI JEKTPOJH3ep OXJIaXK-
Jascst JbAoM. IIpu mOMOIHM TaKo#l CHCTeMbl OXJAXKIEHHs TeMIepaTtypa B
3JIeKTposIn3epe MOJIepKUBaIach B Ipegenax 15--18°

Bpamaroumiics aHox 3uraaroo6pasnoil GopMel U3 IJIATHHOBOH IIPOBOJO-
KU, BNasgHHON B CTEKJAAHHYIO TPYOKY, TOBEPXHOCTbIO B 1 cM2, OJIHOBpPEMEHHO
CYKUI /I NMePeMEeIINBAHUS 3JEKTPOJIUTA; IJICKTPOJUT B KATOLHOM IIPO-
CTPAHCTBE NEePEMelINBaJICs BO3AYXOM, NPEABAPUTENBHO IPOMYyLIEHHEIM 4Yepes3
OuHCTUTEIbHBIE XKOJIOHKH. Kartomom ciyxunia IJIATHHOBAsE CETKaA.

DJIeKTPONN3 TMPOBOAUICS TOKOM B 2 a B TeueHne 3—4 uyac. Tak kKak B
npoiecce 3JeKTPOJH3a y aHOAa NPOHCXOAUT IOAKHCJAEHHE PAcTBOPA, AHOJUT
yepe3 KOPOTKHE NPOMEXKYTKH BpeMeHH KOpPeKTHPOBaJCs Ao0aBjeHHeM Iie-
JIOUH, PACTBOPEHHON B TAXKEJOH BOJE, 10 3aJaHHOTO JJIS JAHHOrO OIbITA 3Ha-
yennst pH. B atux ycaoBusx obsnacte uamenenus pH orpamnumpanacs aud-
(Y3HOHHBIM CJIOEM Y IMOBepXHOCTH 3JekTpoxa. O6pasyromiasica B KaTOJHOM
IPOCTPAHCTBE  IIE/I0Ub TePHONIeCKH HeHATpaan30Basach KOHIIEHTPUPOBAH-
HOH CepHON KHCJOTOMH.

[TosnydeHHBII 3J€KTPONU30OM KPUCTAIMUIECKHH 'Mepcyabdar Kasus OTie-
JISJICST OT AHOJIMTA ¥ TIPOMBIBAJICS HA CTEKISHHOM (HJIBTPE HACBIIIEHHBIM pac-
TBOpOM Tepcyabdara Kaiaus (B OOBITHON BOELe) JUIst YAAJeHUs] TIPUMECH CYJib-
(aTta Kaamsa u pactBopa, cofepxariero usbbitok O'8. TIpombitast Takum 00-
PA30M COJb CyIIHIACh B TeyeHHe 15 uac. B 5KCHKATOpe HAJ CepHOHl KHCIOTOH
NpH KOMHATHOH TeMIepaType, a 3aTeM g BakyyMme npu 80° 10 MOCTOSTHHOTO
Beca. OTMbITasi ¥ BBICYIIEGHHAST COJNb AHAJU3MPOBAJIACH Ha COJAEpIKAHUE B
neit KyS,0s, KoTOpoe KoseCanoch B mpenenax 96—99%.

[Tonb3ysich TeM, uTo mepcyiibdaT KaJus pas3jaraercs C BbIIEJIEHHeM KHC-
OO TIPH CPABHATEIBHO HEBEICOKOM TEMIIEPATYPe, Mbl NPOBOAMIM TEPMH-
yecKkoe pasJoxkenne rnepcysbdarta B TBepAoi (ase. las artoro o6pa3eu COJIH
noMentancs B NPOOHPKY, NPUCOAMHEHHYIO Ha IMITH(e K HAMyCKHOH CHCTeMe
Macc-CIeKTPOMeTpa, INPW IOMOLIH KOTOPOro IIPOU3BOANJIOCH OINpeieseHne
M30TOMHOrO cocraBa kucjaopoma. OOpasen MOMOJHHUTENBHO Mporpesancs 10
100° B Teuenue 2 uyac. mpu jaasnenun ~ 107° MM pPT. CT. MIsl yAaJeHHS €S-
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JIOB BJIar#, mocJje yero Obictpo HarpeBascs mo 200—250°. BeimesnuBiuiicst
IPH 3TOM KHCJIOPOZA aHasusuposajcs Ha copepxkanue O8. OrHOCHTe/bHAas
IIOTPEITHOCTh aHAJN3a COCTABJIsIA OKOIO == 1%/,

Takum o6pasom Obl1 MCCAELOBAH HM3OTONHBIH COCTAB KHCJAOpPOAAa K3 He-
CKOJIBKHX 00pasioB mepcyabdara, MOIYyIeHHOTO 3JeKTPOIH30M KaK Ie]0uHO-
ro, Tak ¥ KHCJIOrO pacTBopa cyabdarta KaJdusd B BOJAe, OTJIHUABLIEHCA passnd-
HbHIM TPOIUEHTHBIM cofepxkanuem O'8, PesysbTarhl ONBITOB IPUBEJEHLI B
Taba. 1.

W3 npuseneHHbIX B Tabsaulle AaHHBIX BHAHO, UTO HU B OJHOM W3 HCCJAEID-
BaHHBIX 00pa3ioB mnepcyiabdara He COHAPYKEHO KHCJIOPOAA C TOBBIILIEHHBIM
comepKanuem Tsokesnoro msorona O'%. 310 naer ocCHOBaHWE YTBePXKIAAThb, UTO
KHCJIOPOJL BOABI HE y4acTBYeT B OKHCJEHHH Cy/Ib(aT-HOHA B Iepcyiabdar Ha
IJIATHHOBOM aHOJE,

PesyabraThl HacTosmel paboTH HAXOAATCA B COIJIACHHM C PE3YJbTAaTaMH
HCCJIe [OBAaHUSl KMHETHKH 3JEeKTPOBOCCTAHOBJEHUs1 mepcyJabdara Ha IJIaTH-
HOBOM KaTOZe, KOTOPO€ TaKXKe MPHUBEJO K BBIBOLY 00 3JEKTPOHHOM
Mexaunusme 3Toro mpomecca (7).

Heo6xoaumo, oanako, ykasaTh, 4TO CJAEAYIOLIME MEXaHH3MBI AHOXHOTO
obpasoBanusi K,S;0g, XOTss W MeHEe BEPOSITHBI, TAKXKE COBMECTHMBI C
HAalIMMH 3KCIIEPUMEHTAJbHBIME JaHHBIMH: MOXKHO Ce€06€ HPeaCTaBUThb, 4YTO
Ha aHOJE IEePBUYHO 0OpasyeTcs COAEPIKAMIMHA KUCJIOPOJA IPOLYKT OKHC/Ie-
nust BOAE!, Hampumep OH, xoTopeii satem okucaser ucH SO; B ob6beme
pacTBOpa IyTeM 3/EKTPOHHOro mepexosna (6e3 mepenayu KUCJIOPOJA):

SO~ + OH — SO, -+ OH-.

Oxucaenue mMorso Obl NPOMCXOXHUTH TaKkKe IYTEeM Iepesayd aToMa BOJO-
pona or nona HSO; moBepxnocTu aHOoZa C IOCJTEAYIOHIMM CO€AUHEHHEM
3TOro aToMa C aAcoPOMPOBAHHEIM KHCJAOPOAOM. PeanapHOCTH HOCJHEIHErO

MEXaHH3Ma MOXHO TNPOBEPUTh Ha IpuMepe mnponecca okucaenus SOF B

S,027, KOTODHIT, B oT/Mype oT okucaenus SO, MOXKeT ObITH Pean3o-
BaH NPH 11EJI0YHOH DeaKIUu OKOJO3JNEKTPOLHOTO CJOS, KOrlza pacTBOp He
coxepxur nonoB HSOj .
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