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PacTBOpHMOCTh MeTaMJIOB B PTYTH — BaxKHOe  (DH3HKO-XHMHUYECKOE
CBOHCTBO aMaJjibraM, Pe3ysbTaThl Pas/MuHbIX AaBTOPOB [0 PACTBOPHMOCTH
1J10X0 pacTBOpUMEIX MeTananoB B pTytH (G, Mn, Ni, Sb u 1p.) unorna sua-
UHTEJNbHO OTAHYATCH APYT OT Apyra (taba. 1, Sb).

Tabanna 1

Pactsopumocte Sb B pTYTH NMO JHTEPATYPHHIM NAHHBLIM, 2-QAmM[A

2.4.107% | 2,4.10~* 2,59.10~% | 3,5.10~5 2.10°
(1] i2] [3] (4] [5}

i

B nacrtoamem coo6leHHH NPOBENEHO JONOJHHTENbHOE HCCAeA0BaAHUR
CYPbMSIHBIX aMaJIbIaM METOIOM aMmaJbraMHOH noJsiporpadpuu ¢ HakomIe-
HHEM C LEJbl0 NOATBEPKAEHHS HCTHHHOTO PAacTBOpa CYPbMSIHON aMaJibra-
Mbl M ONMpe/feseHHs] DPacTBOPUMOCTH Sb B PTYTH. MOXKHO NpeAnoNoKHTD,
4TO MPH 3JIEKTPOJIHTHYECKOM HAKOMJIEHHH CypbMa 06pasyerT He HCTHHHYIO
ama/ibraMy, a OTJiaraeTcsl Ha NOBEPXHOCTH CTALHOHADHOrO PTYTHOrO cde-
pPHYECKOTO 3J1eKTPOAA, Kak Ha HHAu(pdepeHTHOM MaTepnase. [Ipuuumas

aTOMHBIH pamuyc cypbMbl 1,61 A, MOXKHO paccudTath, YTO AJ 06pa3cBaHHA
MOHOCJIOS CypbMbI Ha NOBepXHOCTH Kamau (rg=0,04 cm) HeoGX0XUMO
~ 1,310 aToMoB, yTo cooTBercTBYET 2,4-10 —~8 2. Ecaum mnpeamoJoxKuTh,
4TO CypbMa 00pa3yeT MCTHHHBIA PacTBODP € PTYThbIO, TO NPH JOCTHXKEHHH Ha-
coimenns [7] B kanie 6yaer copepxkathesd ~ 2,2.1078 2 cypombl. Takuw
00pa3oM, B 000HX Caydasdx NOJAYUYAIOTCs BENHYHWHLI NOUTH OAHHAKOBBIE.

B nannoit paGore u3yyeHO NOBefeHHE CYpbMAHOH aMa/braMbl NyTeM
H3MepeHHsl PABHOBECHOTO MOTeHUHaJa. [I3MepeHHe paBHOBECHLIX MOTei-
I1HAJIOB OCYLIECTBJIAJOCH BBICOKOOMHBIM TOTEHIHOMETPOM C UYyBCTBHTEJb-
Hocthio 0,0001 6. IloreHmman saexTpona H3Mepsijcsd OTHOCHTENLHO HACHi-
I(EHHOTO KaJOMeJbHOro 3jieKTpoAa 3—4 pasa u 6pasoch cpeinee 3Haye-
nue. AMaJjbramMa CypbMbl B CTAlMOHADHOH DPTYTHOH Kam/e MoJyYaJach
nyTeM 3JeKTPO/H3a B TeueHHe PasHOro BpeMCHH B NepeMeuIHBaeMOM pa-
creope HCI, cogepxamem Sb®+ B onpegeneHHoii Konumentpauuu. Ilocae
1I3MEpEHHsl DABHOBECHOIrO INOTeHHHANA CypbMa MOJABEpTatach 3JeKTpopa-
CTBOPEHHIO NpH JIMHEHHO MEHSIOLleMcsl TOTeHilHajae. BoCnpoH3BOAMMOCTH
pe3y/JbTaTOB KOHTPOJHPOBANACH MO BeJHYMHE MAKCHMAaJbHOIO TOKA OKHC-
JeHHA U KyjgoHoMmerpuyeckH. IlpeaBapHTesbHO ObLJIO YCTAHOBJIEHO, YTO
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pacTBOpeHde CYpbMbl, CKOHIEHTPDHPOBAHHOH B Kaije B Mpolecce H3Mepe-
HHS DPaBHOBECHOrO TNOTEHIHAJaa, He MPOUCXOIHT.

M3yyenue paBHOBECHOTO TOTeHIMAJa PTYTHOTO 3JeKTpola ocyuie-
CTBJISAJIOCH TaK Ke, Kak B paGorax [6].

Ha puc. 1 npupeseHa 3aBHCHMOCTb DPaBHOBECHOrO MOTEHLHAaAa JIEK-
Tpoda Ot HpOﬂ,O.H}KHTEHbHOCTH JICKTPONH3A fipy KOHULEHTpAllHH CYpbMi-i
B pacrBope 610~ ¢ moas/a. dKcnepuMeHTANbHBIE AaHHblE CBHACTENLCTBYIOT

0 TOM, UTO pAaBHOBECHHI MO-

f,’,"l TeHlMaJ cHAaua/J1a H3MeHHeT s,

a 3aTeM rnpuoOperaeT IMOCTO-
: sHHOe 3HauyeHHe, YTO CBA34HO
\ HJIH ¢ LOCTHXKEHHEM pacTBO-

009 = PHMOCTH CYPbMbl B PTYTH HJll
\ TOKPLITHEM PTYTHOH  KanJil

MOHOCJ0eM cypbMbl. Kynono-
\ MeTpHuecKHe H3MepeHHs [o-
i e KasaJH, 4TO [NOCTOAHCTBO pag-
HOBECHOTO IOTeHHaaa AOCTH-
raercs, Korja KOHLEHTpauHn
0050 CypbMbl B aMaJibraMe COCTAB-
4 8 z T.mun. jager (Npu MNpeanoJOXKeHHH,

uto Sh pacTBOpSETCA B PTYTH)

Puc, 1. 3aBHCUMOCTb DaBHOBECHOTO [OTEHLHAMA 7—10.—4 2'aT//l, 4qTO coBNana-

a07

9IEKTPOAA OT BPEMEHH NPEASNEKTPOIH3A NpPH KOn- eT ¢ JAHHBIMH [0 PACTBOPH-
UCHTpAlKK CypbMbl B pactBope 5. 107 & soav/a MOCTH, TIIOJYYeHHBIMH HaMH
panee [7].

M3 rpadnyeckoii 3aBUCHMOCTH ¢, OT Kouuentpanuu Sb3+ B pactso-
pe MOXKHO NpPEeINOJOXHTb, UTO TMOCJEe JOCTHXKEHHSI PacTBOPHMOCTH cypbMa
He OTJIaraeTcsl Ha IIOBEPXHOCTH PTYTHOH KamJjau BO BPeMs NPeA3JCKTPOIH3A.
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Puc. 2. Xox xpuBBIX lg {—T Aa8 HuCmazamoliell BeTBH AHOIHOTO
3ybua cypeMsl. | -—r, ==0,021 cu; 2—r,=004 cu

bblta nodyueHa Takike 3KCIepuMeNTadbHAas 3aBHCHMOCTb [—1 IPH MOCTO-
SINHOH KOHLEHTPALHH CYPbMbI B PacTBOpe (T — BPeMf 3JeKTPOJHTHUECCKO-
ro Haxkomjenus). IlpsMas nponopuHoHanbHAst 3aBHCHMOCTb HAGJIOLAETCH
B YCJAOBHAX [POBEICHHA ONBITOB JO JOCTHIKEHHS pPacTBOPHMOCTH S5
(puc. 2), pacueTsl M3 KYJOHOMETPHUECKHX HAHHBIX 3THX U3MEpeHHH MoKAa-
34/, UTO PAaCTBOPHMOCTb CYPbMBI cOCTaBJseT ~ 7-10—~ 4 2-ar/a. INocae ngo-
CTHXKEHHS PACTBOPUMOCTH CYpbMbl He HalbJi0fdaercs CHJIBLHOTO pasbpoca
TOYCK, YTO TaKKe MOXKeT CBHAETEJbCTBOBATH O TOM, YTO LEHTPHI KPHCTalI-
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AHzauud Sb o6pasyloTcsl He Ha MOBEPXHOCTH, a BHYTPH PTYTHOH KamJi.
C 1gocTHXKeHHEM pPACTBOPHMOCTH 3aMEeTHO H3MeHSeTCA M BHEIIHHA BHA
3y6ua. 3yGen CTAHOBUTCA IIOYTH [OCTOSHHBIM MO CBOell BLICOTE HJH He-
CKOJILKO Jaie YMEHbIAeTcs, HO BepPILHHA €r0 3aKpyrasercs, LHpHHA Mo-
Jy3y0la 3aMeTHO Bo3pacraer. JTO CBSI3AaHO, OHEBHMJHO, C acTHYHBIM pa-
CTBOpPEHHEM TBepHoil Sb B npollecce perHcTpauud aHOAHOrO 3y0Lia CypbMbl.

B noarBep:kjaeHHe TOro, 4To cypbMa oOpa3yeT HCTHHHYIO aMaJjbramy
¢ Hg (no nocTHxKeHHS HACHIEHHSA) FOBOPHT H TOT (AKT, YTO HHCHAAAIO-
liasi BeTBb AHOMHOTO YIHKA JJIst CYpPbMbl NOAYUHAETCS TeOPEeTHUECKOMY
vpasuenuio {8], cnpaseinuBoMy AJasi YcJAOBHH cdepuyeckol auddysuu
{puc. 2). '

st xanedb pa3Horo paaunyca Hal/aofaercss pasHblil HAKAOH AJAA Npd-
MbIX B YKa3aHHBIX KOOpAHMHAaTax, UTO CBHAETeAbLCTBYeT 0 AHU(GYIHH aTOMOB
CYPbMBI K NMOBEPXHOCTH PTYTHOH KanJH. MHTepecHo CpaBHHTL 3KCIEPUMEH-
TaJbHble JaHHble IJs1 CYyPbMbl Ha CTAIlHOHAPHOM KaNeJIbHOM H ILJIEHOYHOM
AManbraMHOM 3JIEKTPOAAX.
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Puc. 3. 3aBHCHMOCTb BLICOTBI AHOZHOTO NHKA CYPBbMBI OT

. 3o
KoHueHTpauwd Sb”" B pacrsope: 1 — ajsi mielouHoro o
2 — KanesnbHOrO 3JEKTPOAOR

IToBepXHOCTH IIPHIOTOBJCHHBLIX HAaMHM YKa3aHHBIX 2JEeKTPOJOB OTJIHYA-
auch npumepHo B 24 pasa. [losepxHocTb kKamuu paBusiiack 0,02 cm? no-
BepXHOCThb MleHKH — 0,479 cm?.

B oxHOM H TOM ke pacTBOpe NpsMasl NMPOMOPIlHOHAJbHAsT 3ABHCHMOCTh
MexKI1y KOHIleHTpallhell CVPbMBl B PacTBOpe H TOKOM &HOAHOTO OKHCJe-
Hua Sb Habmaiogaercss nist Kamaw 0 Qs [WIEHKH A5 PasHbIX KOHIEHTpa-
mui Shb®*t B pacrBope. PacTBOpUMOCTE CypbMbI, MOACYHTAHHAA H3 TLJIOLIA-
JAH TOJA AHOAHLIM 3VOLOM A4 [JIEHOYHOTO 37TeKTPOJa, COCTaBJSIeT
6,6 e-ar/a. DTOT PaKT TaKiKe KOCBEHHO CBHAETEJBLCTBYET O TOM, YTO CYPbMi
He OT/JtaraeTcsi Ha NOBEPXHOCTH PTYTHOIO JEKTpPOda IPHU ONpenejJeHHH o¢
merogom AITH, a o6pasyer ucTuHHbIl pacTBOp (puc. 3).

Takum o6pasoM, COBOKYHHOCTb [PHUBEIEHHLIX 3KCMEPUMEHTANbHBIX
J@HHbIX faeT OCHOBaHHe 110JaraTb, YTOo cypbMa o0pa3yeT C PTYTbIO HCTHI-
HYVIO aMaJjbramMy, a He IJIEHKY Ha NMOBEPXHOCTH KalJjd NpH OnpefejeHHH ee
meropgoMm AITH. dauubie paGorw [9] Takke CBHAETEJAbCTBYIOT O TOM, YTO
CypbMa ¢ DPTYThIO N0 ONpeleseHHOM KouueHtpauuu (2,4-10—* z-ar/2) 06-
pasyeTt HCTHHHBIH PacTBOP.
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