M3BECTHUYI

TOMCKOTO OPJIEHA TPYJIOBOT'O KPACHOI'O 3HAMEHH INOJIMTEXHHUYECKOTO
HHCTUTYTA umenun C. M, KHPOBA

Tom 174 1971

BJAUAHHUE PSAJA P$AKTOPOB HA BbICOTY U $OPMY
AHOOHBIX MHKOB B METOALE 3KCTPAKLLIHOHHOH AIIH.
3ABUCHMOCTb KOHCTAHTbI AHOAHOTIO TOKA H WHPHWHBbI
MOJIYNIUKA OT PAJTUYCA CTALUHUOHAPHOM PTYTHOM KAIIJIH

10. A. KAPBAHHOB, A. I'. CTPOMBEPT

Bausune pasanuHbx (akTopoB (ob6beMa pacTBOpa, BpPEMEHH 3JeK-
TPOIM3a ¥ paguyca PTYTHOH KalJid) Ha BBICOTY aHOAHOTO INIHKAa TEOPeTH-
yecKH paccMoTpeHo B paGore [1]. Bumsiame pasauusblx (akTopoB Ha
$hopMy aHOAHBIX NMHKOB paccMaTphBaercst B Hpyroi pabore [2]. Hawwu wuc-
c/Jel0BAHHUA IIPOBOIHIKHCH C IEJNbI0 NIPOBEPKH CHPaBEeJJHBOCTH BbiBOLOB
13 3THX paboT JJA HEeBOJAHHIX pacTBopos [3, 4]

OnpIThl MO BJAMSHHIO PAa3JHYHBIX (DAKTOPOB HA BHICOTY U HOPMY aHOL-
HbIX 3y0LOB B MeTtoje 3xcTpakuHoHno# AITH HaMmu u3yueHbl Ha NpHMEpe
Cu(2+), Pb(2-+), Cd(2+), In(3+) u TI(4) B pa3sMUHBIX HEBOJHBIX
cuctemax: 1% -upii oxcnxunosunH 8 CHCl + 0,2 N NH,NO, 8 CH,OH (1:1);
5-10729 -unifi guruson B CHCl; + 0,2N NH,NO, 8 CH,OH (1:1); 2% -Hbiil
JAN3THAAMTHOKapOamMar HaTpus B atuaaunerate + 0,2N NH;NO; B CH,OH
(1:1). Yca0Bus ONLITOB: B KAYECTBE KATOAA MCHOJ/b30BANACh CTALMOHApHAA
PTYTHasl KameJbKa, NOJyUueHHas 3/JAeKTPOJHTHUECKUM YTeM Ha MJIaTUHOBOM
rkoutakre. Jluamerp Kourtakra 0,15 mm. Pasmep kamiu onpeiessjd 1Mo Me-
TOAY B3BelIMBAHHA H3 (DOPMYJIbL

Vg = 7’
rae d — NJOTHOCTE PTYTH (pa3Mep KamJu BBIYMC/IAICH KAaK CPeJHH U3 TPeX
usmepeHufl). AHOAOM CJayxHuJaa PTYyTh Ha JHE 3JEKTPOJau3epa. Pabouni
06beM pacTBopa Obla paseH v = 10 #.2. [lepeMeniuBanue pacTsopa BO Bpe-
M 3JEKTPOJIH3a OCYILECTBJAIOCH MATHUTHOH Mewankod. IloTeHunast sjaex-
tpoJusa B cayuae Cu (2+), Pb(2+) ¢,= —1,08; Tl u Cd (2+) 9= —1,28,
In(3-+) 95 = — 2,2 8. BpeMs 31eKTPOMH3a ©, = 5 MUK, UyBCTBUTCIBHOCTD —
1,5-107" a/mm. PactBopel GOHOB TOTOBMJMCH CaeiylomuM obpasoM. Ot-
JIeJbHO TOTOBATCA W 3KCTPATeHT, U HHJIUPDEPEHTHBIH 9JIEKTPOJHT, NOCIe
Yero OHHM CMENIMBATHChL B cOOTHOWIeHMu 1: 1. TIpUTOTOB/IEHHAs TAKUM 0O-
pasoM CMeCh MepeHocHaach B fuefiky Aad noJaporpadupopaHus; B CMech
BBO/JMJAACL A00ABKA CTAHAAPTHOIO pPACTBOPA OAHOTO H3 H3yYaeMHIX 3J€-
MEHTOB OTpEJEJeHHONH KOHIEHTPALMH, [0CJe 4Yero pacTBOp MPOAYBaJCH
azoToM B TeueHne 15—20 mur. OctadpHble yCJAOBHS onbita OyAyT AaHbI
B COOTBETCTBYKIHX TaOJIHLAX.

B ta6a. 1 npeacraB/eHbl 3HaY€HHA KOHCTAHT aHOAHOrO TOKA K LIHPUHEI
noaynuka. Kak BHAHO, OTHOLIEHHE KOHCTAHT aHOJLHOTO TOKA MJsd 3/J1EMCH-
TOB OJAMHAKOBOH BAJEHTHOCTH Ha pasjuuyHBIX PoHAX O6GPaTHO NPONOPLHO-
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Ta6anna 1

: Pon K——2'1 & V_‘
SaeMeHTH Ky 3 i
1% okcuxuuHoaut B xnopodopme +0,2 N
NH4NO3 B CH;;OH (l' 1) 1,3 1,37
Pb(1); Cu(2) |3- 10~39 nuruson B xaopodopme-+-0,2N 1,12
NH,NO; & CH;OH (1:1) 1,68 1,77
2%  nUITHALMTHOKApOaMaT  HATpHA
B aturanerate -+0,2V NH/NO,
B CH,OH (1:1) 1,09 1,23
1 9% oxcuxuBOAuH B xiopodopme -H0,2 N
NH,NO; 8 CH,;OH (1: 1) 1,00 1,08
Pb(1); Cd(2) (5- 1039 nutuzoH B xnopodopue --0,2N
NH,NO; B CH;OH (1:1) 1,35 1,31 0,9
2% IW3THIAMTHOKApOAMAT  HaTpHs
B arunanetate 0,2V NH,NO,
B CH;OH (1:1) 1,04 1,15
1 9% oxcuxusonus B xaopopopme 0,28
NH,NO; 8 CH;OH (1: 1) 1,27 1,32
Cd (1); Cu(2) |5-1073% nuruson B xaopopopme--02N
NH,NO; 8 CH,;OH (1:1) 1,32 1,40 1,25
29%  IM3THANHTHOKApPGAMAT  HaTpHd
B sTtHaauerate --0,2N NH,NO;
B CH;OH (1:1) 1,23 1,32

HAJBHO OTHOILEHHIO LIMPHHBEI HX NMOJAYNUKOB. C APYFroft CTOPOHBI, aHOAHNI
—3
npouecc Cu(2+) (1-a crpoka) HaudoJee Heo6paTuM Ha doue 5107 % -Huiil

anutu3on B CHCI,; +- 0,2 N HN,NO,; 8 CH,;OH (KQ’I = 1,68). Ha ¢one nu-

2,2
sTuafuTHOKapOamaT wHarpua B 3THaauerare 4 0,2N NH,NO; B CH;OH,
HA0GOpPOT, O6PATHMOCTL AHOAHOIO TPOLECCA ITHX ABYX 3JEMEHTOB TIPH-

K
MEDHO OJAHHAKOBA ( 21— 1,09). OOpaTHMOCTh aHOHOrO TIPOIECCa OJH-

2.2
HakoBa Takxe B caydae Pb(24) n Cd(2+). Takum 06pa3oM, OTHOLICHHS

Rg] 0 o
— HWJH = MOI‘yT CAYKHTD B KaxKOH-TO MeEpe KpmepueM OGPQTHMOCTH

2,2 1
Ky
npouecca. HepaBeHCTBO —~— 5 1 MoxeT OHTbL O0YCAOBJAEHO Taxke Hu3-3a

2.2
pasmuuus B xoadduuunenrax xudpdys3nn COOTBETCTBYIOILKUX METALIOB B PTY-

Td. [loamaras, uTO ONPpH NPOUUX MNOCTOSHHBIX YCJAOBHUSIX OTHOQUIEHHE =zl

2,2

NPOMOPUHOHA/IEHO KOPHIO KBAADATHOMY H3 OTHOLIGHMA KO3PPHUUUEHTOR
Kon D3
oo 1

Hr2 Dy

BARgHHE KO3(pPuLHeHTOB AuPPYy3HU HA OTHOLIEHHE

aupdysun aToMoB MeTas1a B PTYTH, TO €CTb MOXHO OLEHHTE.

3uHaueHus KO-

2,2
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appuunentos Audby3nn A1 CBUHLA, MK U KaJAMus, B3ATHE HAMH U3 palo-
Thl [5], COOTBETCTBEHHO DABHHbI: 1,17-107% 0,93-107° u 1,45-107° ca®/cex
{mpu 25°C). HMx orHowenne mnpeacraBrero B Ttaba. 1. Taxum oOpasom
H3-3a pasaduusi KoapduuneHtoB AHGEPY3usn KOHCTAHTE AHOAHOIO TOK&, KAK
3TO BHAHO M3 TabauLbl, B CJAyuae CBHHUA M Meld pasjuuairca B 1, 12 pasa,
AJs CBHHLA M Kaamus B 0,9 pas, aas xaaMus M Mead B 1,25 pasa.

Ta6awnua 2

2-amos e-UOH
MKa 2 ot Cy, A C,/Cy I/‘g

don Snement I, MKa KK,

16 -oxcuxmno. | PP (2H) | 4,65 0,259{ 8,0.1007 | 1,5.10~% | 53,5 18,0 | 3,1

asn B  CHCl4
02N NH,NOg| Cd(2+4)] 4,05 [0,228| 7,1-1077 | 1,5.107° | 47,2| 17,8 | 3,0
8 CH,OH (1:1)

Cu(24)| 1,8 10,134| 4,1.1077 1 1,5.107% | 41,5 | 13,4 | 3,06

29, -AN3THA- Pb (2 i 0.60 .10—7 .10—8
e 2+)| 13,8 | 0,60 | 18,610 3,3-10 56,5 | 23,0 | 2,44
Hapua B ITHI- _
auerare --0,2 N| Cd(24)} 12,0 10,51 | 15,9-10 T13,3107% | 48,2|23,5|2,18
NH,NO,
8 CH;OH (1:1)i Cu(2-1))| 10,2 {0,48 | 14,9.1077 | 3,3.107% | 45,0 | 21,5 2,18

510~ 5 . Pb(2-+) | 9,85 |0,52 | 16,2.1077 | 3,3.10—° | 48,0 |19 |3,10
tusod B CHCl3| _ _ -7 8
002 v NH,NOS | Gd(24) | 6,45 0,48 | 14,7-1077 | 3,3.107° | 44,5 | 14 | 3,14’

8 CH,OH (1:1)

Cu(2t)| 5,1 0,44 | 13,7.1007 | 3,3.10% | 41,5 11,6 | 3,60

B TaGa. 2 npuBefeHbl APYIHe XapaKTepPHUCTHKH (OPMEI aHOAHBIX 3Y0-
10B Ha pasauunbiX (oHaX. Bhiule yxke rOBOPHJIOCDH, YTO AJs OMHOIO U TO-

ro e 3JeMeHTa Ha ONHOM (oHe OTHOIUEeHHe (—)<<C—° rak kak K;» Ks.
is .

[Tosyuennsie gannbie ms P (2+), Cd (2+) u Cu (2+4-) naraagHo NOA-
/

TBEPXKAAIOT 3TO 06CTOATENBCTBO. OTHolllenue (—‘ IJ11 OJHOTO 3JIeMEHTA
s

na ogHOM (hOHe MOCTOSHHO, HO PasJHYHO Ha pasHbIX donax. 310 06CTOH-
TeNbCTBO (CM. TAOJHIly) TOXKe MOMKET CJIYKHTb KDPHTEpHEM CPABHHTE/b-
HOl OHeHKH OGPATHMOCTH AHOJAHOrO Ipolecca A/ OLHOTO H TOTO JKe 3Je-
MeHTa Ha pasJuuHBIX (oHax (NpH MOCTOSHCTBE PEXUMA nepeMeilHBanus
pacTsopa, BpeMeHY 3JEKTPOJH3a ¥ KOHUCHTDALHH noHOB B pactope). Ha-
npuMep, aHOXHBIA MpoHecc B ciayuae Ps (2+), xak BHIHO 13 TalJHIHI,
Gosee o6paTum Ha (one 2%-Horo JAMATHAAUTHOKAp6aMaTa HaTpUs B 3TH-
naierare + 0,2 N NH4,NO; B CH;OH mno cpaBHeHHIO C JADYFHMH H3yueH-
HLIMH 3gech GoHamu. B tabn. 3 npelicTaBeHbl JAHHbIE MO 3aBHCHMOCTH
KOHCTAHTbl AHOAHOrO TOKa M LIMPHHBL [OJyNHKa OT paluyca cTauuoHap-
HO# PTYTHOH Kamu s pasjndAbX 3/ICMCHTOB Ha tpoHe 1% -HbIl OKCHXI-
qonnu B CHCl; + 0,2 N NH,NO; 8 CH;OH, npu cropoctit HIMEHCHIE no-
tennmnaja 1,16 1072 g/cex. YCIOBUS ONBITOB!

Cpuuel, KOHIL 9-10~% s0a0/a, ayB. 4 - 10-7 a/mm;

Menp, Koui. 9+ 10> soab/a, uyB. 4- 10~7 a/mm;

Kaamuii, xoui. 9+ 107 moab/a, uys. 3.10°7 a/mum;
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Unpui, xouu,. 910~ moa6/4, uyB. 4- 10— 7 a/mm;
Tanuit, Koui, 910 -°mo0a6/4, uys. 1,5-10=7 a/mu.
Kak BHAHO M3 TaGJHlbl, A/ BCEX 3JAEMEHTOB MO Mepe YBeJHUeHHUs pPa-
JAWyca 3JEeKTPOAa KOHCTAHTAa aHOAHOrO TOKAa TaKxKe yBeJHulBaeTcd. ¥Be-
*

JHYMBaeTcA IIPH 3TOM K IMIHpHHa mnoaynuka. Kosbduuuenr v=-—, rae
G

0 — MCTHHHOe 3HAaUeHHe LIMPHHBI MOJYINHKa (3aMepseTcs HeNOCPelNCTBEHHO

Mo aHOAHOMY IHKy) JAJsi PTYTHOTO KaleJbHOro 3JeKTPoAa H3IMeHseTca

B uHrepBa’se 1,2—1,5. B COOTBETCTBHH C TEOPETHUECKHM BbIpaXKeHHeM
l(‘*

OTHOHLICHHE

= const XOpoWO COraacyercs ¢ ONOBITHBIME - JaHHBIMU.
r

Beqnunna 3TOro OTHOWIEHHS, KaK H CJAelOBaIC OXHMAaTh, NPONOPUHOHANbHA
YHCJly 3JIeKTPOHOB, YUACTBYIOIHX B 3JeKTPOJHOH PeaKIHMH.

BuIBOIBI

1. Msyueno BausiHHe psAda (aKTOPOB (MHCjIa 3JIEKTPOHOB, yuyacTBylo-
UIAX B 3JeKTPOLHOM Ipolecce; oOPaTHMOCTH H T. [.) Ha BbICOTY H (Popmy
AHOAHLIX NMHKOB B MeToje 3KcTpakuuoHroit AITH.

2. lokasaHo, UTO B H3YYEHHBIX YCJOBHUAX JJA HeOOPATHMbIX aHOMHLIX
3y6UOB IJyOUHa NHKa, KaK H B BOAHBIX pacTBOpax, MeHblle, a WHPHHA NO-
Jynuka, HaoGopot, Gosblle, 4eM I/ 0OPAaTHMBIX aHOLHBIX 3yOLOB; B H3y-
YeHHOM HHTEepBaJe M3MeHEHUH pajuyca 3JEeKTPOXA KOHCTaHTa aHOLHOrO
TOKAa W LIMPHHA TNOJYNHKA YBeJHYHBAIOTCs C POCTOM pajiHyca CTauHoOHap-
HOHl PTYTHOH Kanau, a Ko3@(dHUMEHT v K3MeHsercst B uHrepBane 1,2—1.5
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