U3BECTHUS

TOMCKOIO OPAEHA TPYIOBOI'O KPACHOI'O 3HAMEHU
MNONMHUTEXHUUYECKOIO HMHCTHUTYTA um. C. M. KHPOBA

Tom 164 _ 1967

AKCNEPUMEHTAJIbHAA NMPOBEPKA NMPEAEJIBHOIO
YPABHEHH#S1! HEOBPATUMOIO AHONHOTO 3YBUA
HA PTYTHOM IJEHOYHOM 3JIEKTPOLE

A. T. CTPOMBEPTI, JI. H. TIOTIOBA

(MlpexcTaBiena HayyHo-MeToAHYecKHM cemuHapom XT®)

B npenwiayiei pabore [} Hamu caenana nonbiTKa NPUMEHHTb Npeieb-
HOe ypaBHeHHe HeoOpaTUMOro aHOAHOro 3ybua Ha PpPTYTHOM TNJEHOYHOM
snexTpore [2] anst onpepeseHusi cocTaBa aMMHAYHBIX KOMIUIEKCOB I[HHKA,
fAPMHHMAIOIIMX HENOCPSACTBeHHOE y4yacTHe B Mpollecce aHOXHOTO pacTBope-
HIA [HHKa M3 aMaJibraMbl IIHHKa. B 3Toll paboTe YyCTaHOBJEHO, YTO NPH
O6LIYHBIX AJf MeToJa aMagabramuoil noasporpaduu ¢ Hakonsennem (AITH)
YCJAOBHAX paBOTH PE3YJbTATH PACUETOB COCTaBa KOMIVIEKCa H KO (HIUUEH-
Ta MepeHoca HeJAOCTATOYHO XOPOIIO COrJIacyioTcs ¢ pesyjbTaTaMH paGoTH
ApYTHX HccAencBaTenell [3—8], KoTopme onpeaessiidi KHHeTHYECKHE napa-
MeTphl /U151 3TOr0 3JEeKTPOAEOro mpouecca APYruMH METOaMu.

[lenbo Hactoduleld padoThbl ABJAASTCSA H3yueHHe BJAHAHHUA CKOPOCTH H3-
MeHeHHs NOTEeHIHANA A TOJULMHBI MJIeHKH PTYTH B ZOCTATOYHO UIMPOKOM OHA-
nacoHe M3MeHeHnHs 3TUX (PAKTOPOB Ha MOTEHLHAA NHKa aHOAHBIX 3YOIOB
IHHKA TIPH HeCKOJbKUX KOHIEHTPAUUAX aMMHaKa (Juranaa) B pacTBope JJd
fosiee AETCABHON NPOBEPKH HpefesbHOTO YPaBHEHM: aHOAHOro 3ybia.

Pa6ota nposoauaach B siueilke OGbIYHOH KOHCTPYKUHH [9] ¢ menosb3o-
panueM mnoasporpapa OH-101 (Beurpusi). PacTBop Humen cocTas:
2:10 ~5 z-uonfr Zn (2-+) + xMNH; -+ xMNH,Cl + (3—x) MNaCl. Honnas
cH/la PAcTBOPa BO BCeX ONBITAX OCTABajiach IOCTOSHHOMH M paBHO# 3. YcioBus
IPOBEJEHUS ONBITOB: MOTEKIHAT JIeKTpoan3a — 1,5 8; MPOAOIKHUTENBHOCTD
3JeKTpoau3a 2 MmuH; 06LeM pacTBopa 3 ma. LA NoaaepKadus MOCTOSHHOH
KOHIIEHTPAllMd aMMHaKa B PacTBope as3oT (Aas YAaJeHHS XHCJOpOda BO3-
AyXa W3 pacTBOpPa) HACBLILLAJCA Aepel 3JEeKTPOJHU3EePOM aMMHAKOM MNyTeM
MPONYCKAHUSA Yepe3 HeCcKOJAbKo CKJSAHOK Jlpekcensd ¢ pacTBOpOM aMMHaKa.

Oco6oe BHHMaHue B paboTe yAeJAeHO TOUHOMY H3MEPEHHIO MOTEHIHAMN0B
IMKOB aHoAHbIX 3y6uoB. OMuuecKoe NajeHue HanpAXKeHHs B Aueidke He Npe-
Buimaao 0,001 6, 1 Ho3TOMY UM MOXHO 6blIO npeHebpeunb. [{aa ymeHbleHHs
MHEePIHOHHOCTH ‘caMomuclla paGoTa NMPOBOAMIACL [IPH HYJE€BOM AeMI(pUpO-
Banuy camonuciia. IIpu 3TOM MHePILHOHHOCTb CaMOMHUCIlA He HCKAXAaeT BOJbI-
aMnepHble KPUBblE, KAK TOKA3aJdH ONbITHl MO CHATHIO OObIMHOA KaTOXHOH
fIOJIIPOrpaMMbl Ha KaMalolleM PTYTHOM 3JeKTpofie B MPAMOM U OOP&THOM
HanpasaeHusx. [Torednuansl NoayBoAH B 000HX C/IyYyasix COBNAAANU MEXKALY
co60H, UTO yKa3biBaeT Ha OTCYTCTBHE BJAHAHUA HHEPUMOHHOCTH CaMOMMCLA.
Bce 3raueHust NOTEHIHAAOB B TEKCTE U HA PUCYHKAX NPHBeAeHbl OTHOCHTE/b-
HO HACHILEHHOTO KaJOMeJbHOro 3/JeKTPOAA. PTYTHLIA NJEHOUHBIH 3JEKTPOA
qIpeACTaBisy co6oil cepeGpsiHylo NMPOBOJOUKY AAMHOW 4 MM W AUaMeTPOM
V un (nosepxHocts 0,13 cu?).
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[Tienka pryrs pasHoll TOJMIMHBL N0JYYasach Ha 9TOH cepeGpsiHOl npo-
BOJIOUKE NVTeM MpOBeJeHHs 3JeKTPOJNH3a a30THOKHCJOINO pacTBopa PTYTH.
ToMuuua MAEHKH PTYTH B PasHLIX OonbiTax Mensnach oT | no 30 mk. Cxo-
POCThb M3MeleHHs NoTeHlana Menanach Ha noasrpogae-OH-101 B npenenax
{00— 1000 m8/MmuH.

Ipeseabnoe ypaBHeHHe Aad TOTeHnuana nuka (¢,) AHOAHOTO 3ybua
HA TIIEHOUHOM 3JE€KTpojie HMeeT BuA [2] ‘

b i,RT
R B T ZFVe,W

rae ¢, — PABHOBECHBIH MOTeHuHas, 604bm; i, —TOK OOMeHa, d; B — ko-
apduuuent neperoca; V — ob6bvem pryTH (amaabraMbl) B 1NJEeHKe, M3}
W — ckopoCTh M3MEHEHHs! TOTeHUHana, 6/C€K; C; — KOHLUEHTPALHA aTOMOB
MeTan1a |UMHKA) B IeHKe aMmajbramsul, z-amom/cm®; =23 RT |zF=0,059/z
(npu 25°C); z — 4MC/a0 2JAEKTPOHOB, YYACTBYIOLWMHX B 3/I€KTPOAHOM IMpO-
Hecce Ha OJUH aTOM.

Bripasum i, g, u V uepes JpYyrue BENHUHHBI
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rie S — MOBEPXHOCTb IUIEHOYHOTO 3JAEKTPOJA, CM*; € — KOHURHTPAUH
(xOMIJIeKCHBIX) MOHOB MeTa/ljlda B PacTBOpE, 2-UOH[cM?; C; — KOHIIEHTpA-
uHd JUTAHAA, MOAb/CMP; p — COCTaB Mpeo6.aJalonX PaBHOBECHBIX KOM-
IJEKCOB B PACTBODE; ¢, — COUTAB KOMILIEKCOB, YYAaCTBYIOUMX B Npouecce
AHOAHOTO DACTBODEHHS MeTaJ/a M3 aMajabraMbl; /o — CTAHAAPTHASA " IIOT-
HOCTb TOKa OOMEHa; ¢, — CTAHAAPTHHHA (bopManbHEI) 2JEKTPOAHBIH 1O~
TeHuMaJsa; ¢ — TOJIIMAHA [UVIEHKH PTYTH (AManbraMbl), ci.

TMoactaBasa Buipaxenus (2) —(4) B (1), moayuum:
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M3 supaxenus.(5) caelayer, 4To HpH TPeLe/bHBIX yCJAOBHIX (oueHE.
TOHKHE IJIeHKH H OuYeHb MaJble CKOPOCTH M3MEHEHWs MOTeHLHaJa), KOTAad
andpysua He SBASETCA JUMHUTHPYIOIEl CTajued B 3JEKTPOAHOM TMpO-
lecce, MOTEHUMAJ MHMKA AHOAHOINO 3yOLa JOJXeH CaAeAyouHM o6pasom
3aBHCETh OT MHTepecylomux Hac (axkTopoB. B xoopaumatax ¢q,lgd uau
5, lg W rpaduk B COOTBETCTBHH C ypaBHEHHEM (5) JOJKEH H306paKaTHCs

npAMOH JIHHHEH C YTJIOBBIM koaddunuentom b/8 = 0,030/8.
3TH npaMbie JHHAA, TOJYYEHHbE NPH JABYX Pa3HBIX KOHUEHTPAUMAX
auranaa (c; " ¢y), AOKHbL ObITh HA YKa3aHHHX rpaduKax mnapanienbHb

MeXIy COGOB M HAXOIMTLCS HA paccTosnun ¢»0/81g C;/Cs.

3aBHCHMOCTDL MOTEHLHAAOB NHKOB OT CKODOCTH H3MEHEHHS MOTCHLH-
ana npu masasix sxadenusx W (or 0,1 g/mun no 1 8/Mun) npeincrTapieHa
wa puc. 1. BuiHO, UTO 3Ta 3aBMUCHMOCTH B JIAHHOM MHTEPBaJ€ H3MEHE-
uusi W gBasercsa JuHeliHOH, yraoBele KOI(PPUUHEHTH TPAMBIX NPHOAH-
3UTeqbHO OJAMNHAKOBH 4 paBHet &/8 = 0,085, uro coorsercrayer § = 0,34.
7o suayenwe P corsacyercs ¢ JaHHeIMH pa6or [5, 8], B KOTOpHK KO-
sdhduuuent § B aMMHAYHBIX pPACTBOPAX UHHKA ONPELEANCA APYTUMH
metogaMu. Flpu GOJABUINX CKOPOCTAX M3MEHEHHS NMOTeHUHA A (W>18/muny
AMHEeHHBLIH XapakTep 3aBHCHMOCTH HapyllaeTCs (puc. 2). B mexaunusme
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Puc. 1. 3aBucuMocTh NOTEHIMANa NUKA aHOM-
HOTO 3y6Ua HHHKA OT CKOPOCTH M3MEHEHHHA
foTeHuMana (8/mun) NLH DPasHbIX KOHUEHT-
pauMax aMMHuaka (auramwsa) B pacrsope. Kpu-
Bag 1—0,10; 2—023; 3—0,86 moasfs Nl
CoctaB pacteopa: 210~ 5z-uonjn Zn (2+)
'+ xMNHy-+xMNH,Cl4-(3—x)MNaCl. ¥Ycao-
BUSl ONbira: HOTEHUHal MpelBapHTEAbHOrO
3NEKTPOAN3A §y=—1,5 80.26m; IPOAONKHTENL-
HOCTb 3JEKTPOAM3a T==2 MuH; TOJIIHHA TIEH-
K d=) MK,
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Pic. 2. 3aBHCHMOCTD NMOTEHUMANO0B AHOJHBIX MIHKOB LHH-

Ka oT Jaorapudma CKOpPOCTH H3MEHeHMSs MOTeHUIHaxa

([W]-8/au4) OpH pa3sIHYHBIX KOHUEHTPAUMAX AMMHaKa

B pacteope:. 1'— 0,13 wmoan/a; 2—04 Monsla;

3—2,5 Moasja  (cOCTaB f[acTBOpa CM. B HOANHCAX
K puc. 1),



npouecca CyLieCTBEHHYIO poJb HAYHHAET MUrpath Aup@dysus MeTanja u3
aMaJbraMbl, H ypaBHeHHe (5} CTAHOBUTCA HENPHMEHHMBIM.

Ha puc. 3 nokasaHa 3aBHCHMOCTh TNOTEHIHAJOB AHOAHBIX MHKOB OT
TOJIIHHB [IEHKH. YTA0BOA KO3dHuuenT NPAMbIX HA rpaduke ¢, lgd —
b/B=0,09 copnazaer (B npegenax oumuxGOK ONbITA) C YIrJIOBHIM KO3(PH-

u€eHToM NpAMHIX ¢, lg W, uTo Haxoautcs B coriacuu C ypaBHeHHeM (5)-
B o6aactu 60ablIMX 3HAYE-

¥, HHA d [OTeHUHAJH MHKOB
{i} OYeHb C/1460 3aBUCAT OT TOJ-
IMMHBl [JE€HKH, TaK KaK CKa-
3biBaeTCsA BaAUsIHME AnGPy3un
aTOMOB METaJ//1a H3 TOJCThIX
‘ IJIEHOK (yCJ0BHSA MOJy0ecKo-

N , HeyHoH  auddysuun). Ilpn

'\a& OueHb MAaJol TOJIUHHE NJAeH-
o ' KH (MeHee 3 MK) 3aBHCHMO-
2 CTH TaAKXKE OTJHYAeTCHd OT Te-

44 ’ . opernyeckoft. OTK/OHEeHHEe OT

‘ TEOPETHYECKOH NMpAMOH, BO3-
2 MOXHO, CBA33HO C TeM, 4YTO
OYeHL TOHKHEe IJEeHKH H3-33
LIEPOXOBATOCTH HOBEPXHOCTH
Lt ‘ cepeGpsaHOfl NPOBOAOUYKH He

g a5 & (MK]  yMeloT OMHHAKOBOH TOMILH-

Puc. 3. 3aBHCHMOCTL  MOTEHNMANOB THKOB aHOT- MBI [0 BCEH NOBEPXHOCTH.
HBIX 3YGUOB UMHKA OT TOJLIHHBL IIEHKH aManbraMbl Paccrosians mMexnay mpsi-
MpH IBYX KOHUEHTauuaX awmmuaka (auranga) B MBIMM Ha puc. 1 u 3 CooT-
pactope: 1—1,0 moasin; 20,13 moas|a. BeTCTBYIOT ¢,=1,2 (mo nau-
ueiM [8] ¢, = 1, B paGote [7]
noayqeno g, =0,6). Taxum oGpasom, mnpegeibHOe ypaBHeHHe HeoGpa-
THMOTO 4HOAHOro 3y6ua HA CTAUHOHAPHOM PTYTHOM INIEHOUHOM 3JEKTPO-
A& YLOBAETBODHTENBHO COTJACYeTCS C OMNBITHBIMH JAHHBIMH [IDH OYEHb
MaJIbIX CKODOCTAX H3MeHeHus nortenuumaqaa (W <1 g/mun) w majoit Toa-
IHMHE TIEHKH pPTYTH 3jektpona {(d<C 10 mk). '

t3

BriBoab

1. ITpoBenensl ONbITHL MO H3YYRHHIO BJAMSAHHS HA NOTEHIHA] NUKA aHOM-
HOro 3y0la LHHKA CKODOCTM H3MEHeHHS NOTeHUHA a M TOJIUHHBI MJeHKH
aMaJjbFraMbl [IPM Pa3HbBIX KOHUEHTPANMsIX aMMHaka (JMraHmaa) B pacTbope.

2. Ilokasano, uto npr paGore g yeaosuax metona ATTH ¢ ucnoabsosa-
HHEM DeruCTPUpPYIOUHX NoJsiporpados ¢ CaMONHCIeM MOpeaeldbhoe ypaBHe-
HHE AHOJHOrO 3y0lla YNOBJETBOPHTENbHO COrJIACYETCS C ONBITHBIMH JAaH-
HBIMH [IpDH MaJbiX CKOPOCTAX H3MEHEHHS MNOTeHUHas a M MaJbiXx TOJIIHHAX
NJIEHKH PTYTH 3JeKTPOa.
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