YIIK 541.8.541.13 A. Il. APBATCKHH, xanj. XuM. HayK;
NMPUMEHEHHUE 9BM B KOHAYKTOMETPHYECKOM AHAJIM3E

Teopernyeckoe 0GOCHOBAHHE AHAJHTHUECKHX BO3MOXHOCTeH KOHLYKTOMETPHU-
YeCKOro MeToJa aHajp3a MOoxKeT GbITh NPOBEJAEHO C NMOMOIIbIO PacyeToB, B OCHOBY
KOTOpLIX MOJIOKEHBl ypaBHeHHs, XapaKTepu3ylollue Bce XMMHYeCKHe PaBHOBECHS,
HMeIOIHe MEeCTO NPH IIPOTeKAHHH XHMHYeCKHX peakuuii. Takne pacuersl MOryT
ObiTh BBINOJHEHBI C NOCTATOYHOH CTeNeHbi0 TOYHOCTH C IPHMEHEeHHEM COBpPeMeHHOH
SJIEKTPOHHO-BBIYHCIHTENLHOH TeXHHKH.

C nomouibi0 yKa3auHLIX PacyeToB OKa3aJoCh BO3MOMKHBIM yCTaHABJHBATh KpH-
TepHH, MO3BOJISIOIHE BBISICHHTD BO3MOXKHOCTH KOHAYKTOMETDHYECKHX ONpejeJe-
Huji, He npuberass K 3KcnepHMeHTY. Teopernyeckoe 06OCHOBaHHE BO3MOXHOCTCH
MeTofla KOHAYKTOMETPHYECKOr0 THTPOBAHHS B BOJHBIX M HEBOJHBIX pacTBOpax ja-
Ho B paGorax [1—4] myTeM DOCTPOEHHS TEOPETHHYECKHX KDHBBIX KOHIYKTOMETpH-
YecKoro TUTpoBaHHs. JlJsi STOrO PacCMOTpPeHBI CJIy4aH THTPOBAHHS C HCIOJb30Ba-
HHeM KHCJIOTHO-OCHOBHOTO METOZA, METOJOB KOMIJIEKCOOOpa30BaHUSI M OCaXKJAeHHs.

Jist pacyeTa BeJHYHHB yJeJbHOH 3JEKTPONPOBOAHOCTH pacTBOpa B mpolecce
THTpOBaHHS HEOOXOAMMO 3HAHHe KaK NOJABHIKHOCTel HOHOB, TaK H BeJIHYHH HX
PaBHOBeCcHBIX KOHNeHTpauuii. HanGosbline TPYAHOCTH BCTpedaloTcs NpH Ompejede-
Hun gam{onecaux KOHIIeHTpaluil HOHOB B 00O MOMEHT THTPOBAHHS.

KayecTBe KPHTEpPHEeB KHCJIOTHO-OCHOBHOIO KOHIYKTOMETPHYECKOrO THTPOBa-
HUsi HCHOJb30BAHBl KOHCTAHTH AHCCOLMAIHE aHAJIHSHPYEMbIX 3JEKTpOJHTOB. B oc-
HOBY BBIBOJIOB INOJHBIX YPaBHEHHH KHCPOTHO-OCHOBHOTO THTPOBAHHSI TNOJOXKEHBE
BEJHYUHBl TEPMOJHHAMHYECKHX KOHCTAHT JHCCOIHANMH 3JEKTPOJHTOB, y4acTBYIO-
Wyx B peakuuH, KOHCTAHT aBTOMPOTOJNH3a PACTBOPHTEJEH, YPABHEHHS 3JEKTPOHel«
TPanbHOCTH PacTBOPOB U 0aslaHca pearHpYIOUHX BeIlecTB.

B caydae THTPOBaHHS 3JEKTPOJHTOB B BOJAHBIX PacTBOpPax -— HHAMBHAYab-
HBIX KHCJIOT, OCHOBAHMII, COJeil cTabiX KHCJOT H coJjell caabbiX OcHOBaHHI, aM(po-
JIHTOB, a TaKXKe JABYX- TPeX-, YeThipeX- H MATHKOMIOHEHTHHIX CMecell SJEeKTPOJHTOB
KHCJIOro WjH OCHOBHOTO XapakrTepa — IIOJyYeHHasi CHCTeMa YPaBHEeHHH myTeM Mas
TeMaTHYeCKHX Ipeo0pasOBaHHi CBOAMTCS K JHHEHHLIM ypPaBHEHHSIM TpeTbell —
Wecroji creneHH OTHOCHTCJIbHO PaBHOBECHBIX KOHIEHTpAUMil HOHOB BOJOPOJA,
K peurenuio KOTOPHX H npuBJekaercs IBM. ,

Ipy THTPOBAHWM B HEBOJHBIX PACTBOPAX PacyeThl 3HAYHTENBHO YCJIOKHSIOTCS,
STO CBSI3aHO C HEMOJIHON AHCCOLHAlHeit BCeX 3JEeKTPOJHTOB, YYaCTBYIOUMIHX B peak-
Unu, B TOM uucae U coueil. Jlas THTPOBaHHS B HEBOJHLIX H CMEINAHHBIX BOJHOOP-
TAHHYECKHX PACTBOPHTENSX HHAMBHAYAJbHBHIX KHCJIOT H OCHOBAHMH CHCTEMa ypaB-
HeHuit COCTOMT M3 CEMH YpaBHeHHi. JTa CHCTeMa CBOAHTCS K JIHHEHHOMY ypaBHe-
Huo mecroit crenenn. C ero noMomibio GHIIH PAaCCYHTAHBI KPHBBIE THTPOBAHMS KHC-
J0T § OCHOBAHHH B JAHOKCaH-BOJHOIN cpese (45% MaccoBBIX AHOKCaHa), JeAsSHON
YKCYCHOM KHCJI0TE, MeTaHOJIe, AUMeTHApOpMamule, aueToHHTpuiae. IIpH THTPOBaHHH
CoJefi caaGBIX KHCJAOT M coJieli cnabblX OCHOBaHHH, KHCJIOT H OCHOBAHHH C y4eTOM
POMOKOHBIOTAUHH, JBYXKOMIOHEHTHBIX CMecell 3JIeKTPOJHTOB He3apsaiHOro HJH
3apsAHOrO THNA CHCTEMbl YPaBHEHHIT HMelOT GoJee CHOXKHLIH BHA H A MX pelne-
Husg wa O9BM Heo6X0AHMO NPOrpaMMHPOBATh CAMH CHCTEMBbL.

Ilpu onpejfeseHHsX, HCIOAB3YIOIHX DPeakUHH KOMILJIEKCOOGPa30BaHHs, KpHTe-
PHAME SIBJSIOTCS KOHCTAHTHl HECTOMKOCTH KoMiekcoB. IlpumepoM Takux pacye-
TOB MOTYT CAYKHTb CJAydaW THTPOBAHHs Cojieli MeTauoB KoMmuekconoM III B nmpu-
CyrerBun GydepHBIX pacTBopoB H Ge3 Hux. IIpH KOHAYKTOMETPHYECKOM THTPOBa-
HuH, OCHOBAHHOM Ha peaxlid OCaXKJEHHsi, HCNOJNb3YIOTCS INPOUIBENEHUT AKTHBHO-
€Teit ocaakoB M BCe pyrHe KOHCTAHTH, XapaKTePH3YIOUlHe BCe XHMHYECKHe paB-
HoBecHsi B KaXK/JOM KOHKPETHOM CJyudae. :
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B. B. AIEKCAH/IPOB, n-p XuM. HayK,
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I. M. HBAHOBA

KO39PHUILHUEHTbI AKTHBHOCTH HCI B CHCTEME
ATUJEHTJIHKOJIb—BOJA NPH PA3JIHYHBIX TEMNEPATYPAX

MerozoM 3. 1. C. rajbBaHHYECKHX Lemeil Ges mepeHoca onpejiesieHbl CpejHHe
HOHHble KO3()(QHUHEHThl aKTHBHOCTH XJOPHCTOrO BOJAOPOA (Y.ppc;)8 a6COTIOTHOM
sTHAeHrIMKoae H 5, 15, 60, 75, 80, 85, 90, 95, 98, 99, 99,5 Bec. Y% cmecsix sTHIEH-
rJHKOJs ¢ Bojo#l mpu Temmepatypax ot 20 mo 80° C uepes kaxnawie 5°. M3 skcne-
PHMEHTAJbHBIX JAaHHBIX 06 3. 1. C. LeNnH

Pt(H,) |HC1| AgCl, Ag (1)
B pacrBopax HCl B unteppaie xouuenrpauwmii 4-10-°—1,1-10-! moan/1000 2 pa-
CTBODHTENS HAXOAMAH cranjaaprHuie 3.4.C. (Eoi). 3uauennus Eo; onpemensnn myreM
rpaguyecKoil 3KCTPANOJALHE 3aBHCHMOCTEN

Ey=Eusu+201gm 2
oTy mu
E(', = Ey— 204y’ m (3)
2,3RT
or m Ha GeckoHeuHoe pa3baBienue, rae 0 = —
KosdduuuenTsl aKTHBHOCTH PACCYHTHIBAJIH MO YPaBHEHHIO
Ey—E,

= , 4
Ig 1+ 35 4

3asucumoctb Ig 1+ oT l/m B o6siacTi pa36aBJIeHHEIX PAacTBOPOB MpejcTaBaseT
co6oii MpAMYIO ¢ TAHMeHCOM YrJjia HaKJOHA, COBMNAaJAOUMM ¢ nebaeBCKHM Ko3(di-
unentoM. IIpu Gosee BHICOKHX KOHIEHTPANHsiX HAGMIONAIOTCA OTKJIOHeHHs (puc. 1)-

Kak u ciemoBano oxanate u3 Teopun JleGas—XIOKKesl, BEJHYHHB T+ AAS
OJIMHAKOBOH KOHUEHTPALHH 3JIEKTPOJHTA MOCTENeHHO YMEHbINAIOTCS ¢ yBeJaHueHHeM
COlepIKAHUSI STHJEHIVIHKOJS B CHCTEMe, NOCKOJIbKY YMEeHbIIaeTcsl AH3JeKTpHyeckas
NPOHHIAEMOCTh cpelsl (£). 3naueHus: kKos(duuuentos axtusrocrn HCl mpu 25°C
B HCCJE0BAHHBIX PAacTBOPHTEJNSX TpuBegeHbl B TaGuuune. Kak naectno, sTH K03d-
(HIHEHTHl OTHECEHBl K PAa3JIHYHBIM CTAHJAAPTHBIM COCTOSHHSM H He MOryr ObTh
conocTaBuMBL. [lyisi cpaBHeHHSI KO3((HUHEHTOB AKTHBHOCTH B Pa3HBIX PACTBOPHTE-
A51X HeOOXOAHMO OTHOCHTb MX K €IHHOMY CTAHAAaPTHOMY COCTOSIHHIO — 6ecxoueﬂ-ﬁ
HO pa36aB/IeHHOMY PacTBOpY B BOJE. f

DHepreTHYeCKHe XapaKTEPHCTHKH HOHOB NDH TNepexoje OT BOABl K HeBOAHBIM
PACTBOPHTENSIM OGBHIYHO COMOCTABJSIOT C NMOMOMILIO eIMHBIX HYJeBBIX K03ddumues
TOB aKTHBHOCTH Y0+ MM !gY0+.Besmunna lg Yo4-HasbiBaeTcsi mepBHYHBIM 3ddexToM
CPefibl; OHAa KOJIHYeCTBEHHO XapaKTepH3yeT B3aHMOJEHCTBHe PacTBODPEHHOrO Belle”
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CTBa € pacTBOpHTeJeM NpH GeCKOHeuHOM pa36GaBjeHHH H ONpejensieTcss MO COOT-
HOLIIEHHIO H
(0] M
Eol?- — Eot 5
e T )
“ 20

Boapacranne 1gyy . ¢ yBeJnueHHEM KOJIHUECTBA STHJEHIVIHKOJIS B CMECH SIBJf-
€TCs1 Pe3yJbTaTOM CHH)KeHHsi CyMMapHOi SHEPTHH COJbBATAlHH HOHOB. 3aBHCH-
Moctb 1gYo+ OT 1/e HoOcHT HenuHeliHBIH XapakTep (puc. 2). Jas Beawuns 1g7yo+

_ KHCJIOT JMHefiHAash 3aBHCHMOCTb He Haluofaercsi Naxke B DPACTBOPHTENSIX OJHOM
~ Npupoxsl B otauyne ot coseil. Kak nokasan Mamaiio [1], oTKIOHeHHs OT JuHei-
- Hoctulgyo+or 1/e masi GOJLIIMHCTBA HEBOJHBIX PACTBOPHTeJell HACTOJNbKO BeJHKH,
YTO HX HeJb3sl OOBSICHHTb M3MEHEHHSIMH HOHHLIX PajHyCOB IPH Mepexojie OT OXHO-
TO pacTBOpPHTEJS K APYroMy, OHH MOTYT
GbiTh OObsICHEHB 3()(HEKTOM Iepecolb-
BaTauuH HOHOB — 3aMeHOH THAPAaTHOH
- 060JIOYKH Ha COJIbBATHYIO H 0GpasoBa-
HHeM cMeIlaHHBIX COJIBBATOB.

-012
-016
=020

0006 0

2 %
1/e 103

Puc. 1. 3asucumocts Ig Y ey OT /m B cMecax sTHIEHrAMKOMS C BOXOH mpH
26°C: :
1 —15% stunenrauxons; 2 —80%; 3 —85%; 4 — 100%.
£ Puc. 2. 3asucumocrs Ig Yo+Hc1 OT /e B cucTeMe STHJIEHIVIHKOJB — BOAA.
e T2
C pocroM TeMmepaTypsl KOS(GOHIHMEHTH AKTHBHOCTH XJODHCTOrO BOJOPOAA
B STHJIEHIVIMKOJIE H €ro CMecsiX C BOAOI He3HAYHTeNHHO YMeHbIIAloTCs. AHAJIOrHY-

1 ﬂpouenrnoe COnepXKaHue STHICHTIHKOJASI B CHCTeMe

m. 10 |
| 5 |15 |60 |75 |80 |8 |00 |95 | [0 |05 10
| |
5,0 (0,941 {0,930 0,915 |0,876 (0,870 |0,865 (0,850 0,842 10,831 |0,825 | 0,819 | 0,815
6.5 10,934 {0,921 0,906 10,892 — | — |0,845[0,834| — | — | — 0,809
70. — | — | — | — 10,865 (0,860 {0,842 |0,830 |0,819 [0,813 | 0,808 | 0,804
8,0 10,927:19;:912 10,891 J0,880 | “cnif s § Lo id L g s Anasy —
9,0 0,921 10,907 0,882 |0,868 |0,856 (0,840 [0,829 |0,812 |0,798 0,792 | 0,788 | 0,784
10| — | — | — 1084 — | — [0,810/0,798 [0,784/0,778 | 0,775 | 0,770
12,0 10,911 {0,893 0,842 | — (0,812 0,806 (0,792 0,781 |0,770 | — | — —
Ty Ry S Q — | — 10,798(0,784| — | — |0,761 (0,759 | 0,756 | 0,752
20,0 /0,888 |0,867 0,840 |0,811 {0,784 |0,773 |0,762 (0,741 |0,716 0,709 | 0.705. | 0,699
30,0 0,878 0,839 0,802 0,783 /0,768 |0,751 {0,734 0,708 {0,691 0,680 | 0,672 | 0,668
00 — | — | — | — 0,731]0,714] — | — | — |0,625]0612 | —
50,0 0,820 0,807 0,782 (0,741 0,714/0,678 | — | — | — [0,580|0,570 | —
875| — | — | — | =1 =V =] == | < lo545]08%4 | —
B0 | = [ = | L0685 |0626] =~ | [ el A e
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Hylo kapTuHy HaGmonana C. A. I1anbkoBa [2] B BOZHO-5TAHOMBHBEIX CMECSHX H B UH~
CTOM STaHOJe—pacTBopaTene, HanGosee NOXOGHOM H3 ONHOATOMHHIX CIHPTOB STH-
JIEHTNTHKOMO. ATOT (aKT HAXOAUTCA B COrJAcHH C Teopue [le6as, mo koropoit Be-
JIMUHHA KOI((HIHEHTA AKTHBHOCTH ONpENeNseTcs: IPOH3BeNeHHeM (eT)3/2.[Tocaen~

Hee HSMEHSeTCs HeSHAYHTeNbHO, TAK KaK € NajaeT C POCTOM TeMnepaTyp, a ca-
Ma TeMIepaTypa pacTer.
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M. T. XHMEHKO, xaux. xum. nayk,
A. H. THHJIHLKASA

PE®PAKLLHSA CAJIMILMIIATA HATPUSA B ALLETOH-BOIHBIX CMECHX

JIOpeHTI-JIOPEHIIOBCKAs pedpakuus Kak Mepa 3JEKTPOHHOH MNOASIPH3yeMOCTH
YacTHU NpejcTaBasier GONbUION HHTepeC NPH HCCAENOBAHHH CBOICTB pacTBopoB
3JIEKTPOJIHTOB. Pacnosiarasi KOHUEHTPANHOHHON 3aBHCHMOCTBIO pedpakiuuu HaHHO-
FO SJIEKTPOJIHTA B PASNHUHBIX PACTBOPHTEJSIX, MOMKHO MOJYYIHTH Goratyio uHpOp-
Mal{io O CHOCOGHOCTH YACTHI K MOJSIPH3AIMH, O BJIMSHHH HA Hee pacrBopuTeast
H T, I

Canununar HaTpHs X0pomo PacTBOPSIETCS B BOJE H MHOTHX HEBOIHBIX PacTBO-
putensix. Caauuunat-uon KPymHbI, Jerko noasipusytomuiics. HUmelorcs nannse
O pedpakuui CaNHUMIATA HATPHA B METAHOMBOAHBIX CMECSX [1], xoTopie nuTepec-

HO CPaBHHTb B JADYTHX DAacCTBOPHTENSIX.

Meronuka uamepenuii onucama [2].
Kpome nopentu-siopennosckoii pedpaxumi
paccuuTaHbl ee cjaraeMble — ()YHKIHH
4 @ [3]. Bennuuna /7 — Ta uwacth pedpak-
[HH, KOTOpasi ONpeleNsieTcsi nokasaTejeM
NpeJOMJACHHST H KOHUeHTpanuii W Xapakre-
PH3YeT B3aHMOJeHCTBHE BEIeCTB CO CBeTOM
ONPe/IeNIeHHO JJHHBI BOJHBI. P — BeJHuH-
Ha, TIPONOPUHOHANbHAS KaXYUIEMYCs MO-
JISIPHOMY O0O'beMYy PacTBOPEHHOrO BellecTBas
3aBHCAIIAA OT IVIOTHOCTH M KOHUEHTpaumHH
37 : /0'0 H Xapakrepuayioulas obbeMHble H3MeHeHHT

i NpPH CMeIleHHH.

man. To auemona . Jast canuumiata HaTpPHS B BOJe, ale”
TOHE W alleTOHBOAHLIX cMecsx [ mapaeT
¢ pOCTOM KOHUeHTpauu#, a @ — pacrer. KoHueHTpaUHOHHEIT XKe XO0f peq)psxuuﬂ
pasiauyen. B uyucTOil BOJe W B CMECSX, CONEPIKANIMX alleTOH J0 ~ 35 MOJ. ,ﬁ,pe:
dpakuus casuiuaaTa HaTPUS Najfaer ¢ PoCTOM KOHIEHTPALKHE, T. €. xouuempauﬁ-
OHHBEI X0 pedpakuun obycioBiuaer ¢yHkuus /7. Ilpn Goabiinx noGaskax aue‘
TOHA H B YHCTOM aleTOHe pedpaKiHsi CAJHIMIATA HATPHA YBEJHWYHBAETCH C IO
BhIIeHHEM KOHUeHTpamuu. Ilpu 3TOM XapakTep ee KOHIEHTPALHOHHONH 3aBHCHMO-
CTH olnpenensiercss OObeMHBIMH M3MeHeHHAMH (caaraeMoe @). Anajorugxas xap’rn:
Ha HaOmioflaeTcsi AJs CajJHIMJIaTa HAaTpHs B MeTaHOABOAHBIX cMecsax [l1]. Caeno
BaTENbHO, 0 ~ 35 Mo Y aueToHa B CMeCH XapaKTep TOJAPH3ANHOHHBIX SBJE-
Hull ompelendeT BOJA Kak PacTBOPHTENb, a NPH GoJjiee BHICOKOM COLEPKAHHH ’J
auerod. Kak ormeuasoch paHbine, B COJbBATHOH 000JOYKE, COCTOSINEH H3 MOJEKY.
CNHPTOB, alleTOHA, CKHMAEMOCTb GoJee 3HaunTeabHA [4].

Ha pucynke mpencrasiieHa 3aBHCHMOCTb OT €OCTaBa CME[IAHHOrO pac‘raopu‘re:
d1s TIPEJIeIbHOTO 3HaveHHs! pedPaKUMH CaJHUHIaTA HATPHA R, MOAYYEHHOTO SKCT
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Panonsuuess wa GeckoneuHoe pasBefenne. Kak BHIHO, MPH CONepXKaHHH aleToOHa
B cmecn ~ 35 Moa. %) MMeeT MeCTO 3KCTpeMyM. B MeTaHOJ-BOJHBIX CMecsiX KapTH-
Ha anasormyna npu ~ 44 Moia. % MeraHosa. MOXKHO NpPENNOJOXKUTH, YTO TOUKA
SKCTpeMyMa COOTBETCTBYET IpaHHIle NepecoJbBaTalldH CaJHIAAaTa HaTpHsA. Takoe
TpexnosoxkeHne BEPOSITHO, TAaK KaK 3JEKTPOHHAs MOJSPH3YEMOCTb YACTHI, Mepoir
Kotopoit sBasieTcs pedpakuus, ONpeeNsieTcst Npekjae BCEro ee OKPYKeHHeM.
Conocrasaenne peppakiHOHHBIX 5P(PEKTOB B CHCTEMaX CANHIHAAT HATPHA—
BOa—aileToH M CaJHUUAT HATPHS — BOAA — METAHOJ MO3BOJIET TaKXKe CleaaTh
BEIBOA, 4TO [Jisl NepecosibBaTalMH CaJHIWJIaTa HATPHS aleTOHa TpeGyercs MeHb-
lie, yem meraHosa. CpaBHHM HOJISIPH3YEMOCTb MOJIEKYJ YHCTOTO alleTOHAa H MeTa-

o
Homa — 12,33; 6,43 A coorBerctsento [5]. ITonsipuayeMoCTs MOJIEKYJ alleTOHa Bhi-
We. Co3naercs BreyatsieHHe, 4TO NPH COJLBATALHOHHBIX MPOIECCaX CHOCOGHOCTH
K IoJIsspH3alHi MOJIEKYJI PAaCTBOPHTEJSI HTPAeT CYLIECTBEHHYIO POJb.
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HU3YYEHUE KOJIJIOUAHO-XHMHUUYECKON XAPAKTEPUCTUKHU
HIJIAMOB U3 OKHCJIOB METAJIJIOB B MTPOMCTOKAX

OGDbeKTOM H3YYeHHS SIBUJIHCh LIJIaMbl M3 OKHCJIOB METAJJIOB — NPOAYKTH MOK-
Poit ra300unCTKH 3aekTpocTatenaBuabHbix nedefi (2CIIIT). Kpome nx obmeir xa-
PAaKTePHCTHKH €CTECTBEHHO GBIJIO PACCMOTDETh CBOWCTBEHHBI WM 3JEKTPOKHHES.

peaBapHTeIbHOE 3HAKOMCTBO CO LLIAMOM NYTeM 3JIEKTPO(POPETHUECKHX HCCJIENn0-
BaHHM TIO3BOJIMJIO KaueCTBEHHO BHISIBHTHL NOJIOXKHTENbHLIM 3HaK ux sapsnaa. [Toka-
3atenbHO HaGJIOfeHHe 32 M3MEHEHHEM BHEIUHEro BHAA M KOATyJHDYIOUIEro BJAs-
HHS 3JIEKTPHYECKOr0 TOKa Ha CycmeHausx uwiama. MssectHa pa6oTa 1o 37eKTpo-
Koarysisiiuu 30Jis THAPOOKHCH XkeJe3a [1]. B nutepatype HaM He ymazsoch oGHapy-
XKUTb JaHHBle 00 3JIEKTPOKHHE3e LIJIaMOB H3 OKHCJIOB METaJIoB.

PesyabTarthl onpeaesennsi XHMHYECKOTO COCTABA INJIaMOB, NPOBEXEHHOTO HaMH
MeToOoM aTOMHO-ab6copOuuoHHOM cnekTpodoToMerpun Ha npubope Cd-4, mpuse-
Zensl B TaGa. 1 (maHel B mepecyeTe Ha OKHCJBI H BBICYUIEHHYIO HaBeCKY IIIaMa).

Kak Buano u3 Taba. 1, OCHOBHOe COJep:KaHHe OCANKOB M3 CTOYHBIX BOJ rasn-
ognctku ICIIIT cocrasaser Fe)Os. Ero npouentHoe comep:kaHue COOTBETCTBYET
onucanHomy panee [2]. Bricokoe comepxkanne CaO ompefiessier BHICOKOE 3HAYCHHE
PH npomcroka, pasHoe 13.

IIpoBeneH NHCNEPCHOHHBIN AHAJIN3 MJIaMa — BHEIIHEe OIHOPOJHOMN, Maseobpas-
HOi Macchl 4epHO-KOpHYHeBoro usera. [{as MOCTPOEHHS KPHBLIX pacrpesieeHus Ha-
My BoIGpaH aHasHTHYeCKu# meTox [3].
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IpenBapurensHo GblId ONpeeNeHB TWIOTHOCTh TBEPAOH (a3bl MHKHOMETpHYe: |
cki [4] — ona cocrasuia 3,65 2/cM® — M KOHIEHTpAIHs HCXOLHOH CYCNeH3HH, paB”
Hast 4,75 2 B 100 ma Boabl. ITyTeM BHeCeHHsI ee YaCTSIMH HJH IOJHOCTHIO B OOULA
o6beM Boabl 1200 M2 B HMIMHApPe NS CeIHMEHTAUHH TOTOBHJH cyCrneHsuH TpeX
SHaYeHH# KOHIEHTpauuu. Dblia nmomoGpana CTeKJsiHHAs CTpeJa, OTBedaiouiast Tpe
6oBaHMIO NojYHHeHHs 3aKoHy I'yka B oGmactnm Harpysok 0—700 me. CratucrHue:
cKas 06paboTKa NMOJYYeHHBIX JaHHBIX C BeposiTHOCTBIO P — 0,95 nmana oxkonuaresb-
HBblE Pe3yJbTaThl:

pannyc HaupeposiTHelimell Gppakunn — ry.9=7,1=%16p;
CPeHEeBecoBOi paanyc — ry=87+0,9y;

MHHHMAJIBHBIH PAIHyC YACTHI — rmin=1,3%0,7;
YAeIbHAS MOBEPXHOCTb YacTHI — Syx=0,14£0,03u2/2,

Ipensapurensnas xapakTepHcTHKa S1€KTPOKHHE3a mamos Ha OCHOBaHHH 3J1eK*

TPOOPETHYECKHX NAHHEIX ONpeieausa BbI-
6op MeTona sjekTpoocMoca. Mbl BOCIIOJb-
30BaJHCh MeToxukoil @. JI. Osuapenko H
O. JI. AniekceeBa, BLIPaGOTAHHOI HA TJHHAN
[5—8], npucnoco6us ee k cmemnpuuecknM
OCOGEHHOCTSIM IJIaMa M3 OKHCJOB MeTad-

J0B. Mcxoamwlit mujam mnpexcrasasa co-
Goii BecbMa KOHIEGHTPHPOBAaHHBIE OCaf
KH (~ 500 pa3) B comocTaBieHHH cozep-
JXKaHHeM HX B 0ObeMe NPOMCTOKOB, HAaXO-
JASAUHXCS B 3aBONCKOM OTCTOiKe. 3abop
11aMa NpOBOAMJICS Nepes; cGPOCcOM Hiymie
Io OT cKpyOepa NPOMCTOKa B OTCTOIHHK-
Cepusi nOC/I€10BATEAbHEIX OTMBIBOK TaKOTO
KOHIEHTPHPOBAHHOTO LIJIaMa MOKeT MocTe:
MEHHO NPHOJH3HTD YCJIOBHSI 3KCIEPHMEHT
Puc. 1. Cxema ycraHoBKH 1JIst 37€K- K peaJbHbIM. IlepBoii OTMBIBKe mHOxBepra-
‘TpoocMoca: Jlach GoJiblasi MOPIHS LIJIaMa, 10CTaTOYHasd
A —rpy6ka ¢ pmadparmoit; B —  qus Toro, 9TOGH AOWTH 10 AECATONH M TO-
Me/Hble SJEKTPOAbl; [, 2-—miaTé-  gyunth HEOGXOAMMOE KOJHYEeCTBO HiiaMa
HOBbIE  SJEKTPOAH; & — MeMGpaHbl nus o6pasosanusi muadparmbl. JKuakocTb
u3 uemnodana. OT HCXOAHOrO IIJaMa OTAEJsJIach IEeHTPH=
¢yrupoBanneM B TeuenHe 45 mun TpH
7000 06/mun. K B3BEIIEHHONH MOPUMH Ocajka N0GABJSJAH BOAY B BECOBOM COOTHO-
mennH 1:1, 3aTem oHa TIIAaTeJbHO NepeMelNINBajJach B Teuenue yaca. B pesyabrare
ofpasoBbiBajach BecbMa OJHODOIHAsl Macca, KOTOpasi OTCTAHBaJjach B TedyeHHE
48 yacoB. AHAJIOTHYHO FOTOBHJIH Tocyeayomue 10 OTMBIBOK imjama.

PactBop Haj ocazKoM COOTBETCTBYIOIIEH OTMBIBKH JEKAHTHPOBAJH H HCIOJb-
30Bajii B KadecTBe GOKOBOH KHIKOCTH. JlNs OTJeseHHSi OCTaBLIErocsi pacTBopa
ocanok uenrpudyrupoanu npu 7000 o6/mun, B Teuenme 15 muwn - 3,5 2 ocankad
CcMelmHBaJH ¢ GOKOBOH JKHIKOCTBIO B PaBHOM BeCOBOM COOTHOIIEHHWH. Takoil mpH-
eM II0380JISJI TMOJIydaTh AuadparMy Bcerja NOCTOSIHHON AJHHBL. DToil cycreHsuail
3aauBasack Tpy6ka A (puc. 1), HMelomass HaBHHUMBAWOIIyIOcs saraymky. Ilua-
¢parma B TpyOKe co3jgaBanach 20-MHHYTHBIM UeHTPHYrupoBanuem npu 3000
00/mur. PexuM ueHTPpH(PYTHPOBAHUS MOAOHPAJIH ONBITHBIM myTeM (cM. Taba. 2)
C yu4eToM NPOYHOCTH NoJydenHoil Auadparmbl. Tax, mpu MaJoM 3HAYEeHHH T JHA-
¢dparma MajonJOTHASE M MaJONPOYHAst (Pa3MBIBAETCS NPH 3JEKTPOOCMOCE).

Jlns GokoBO# KUAKOCTH Bceraa ompenensiin Beanunusl pH c momonisio pH —
Metpa JIITY-01 co CTeKJsHHBIM 3JEKTPOJOM H 3HAUYeHHe Y/eJbHOH 3JeKTPONpOBOA-
HOCTH {» — PeOXOpAHBIM: MocToM P-38 ¢ siwefikoit X-38.

CoGpaHHas siueiika 3anoJiHsyiachb GOKOBON KHJAKOCTBIO. HHiKHMe yacTH GOKO-
BBIX OTPOCTKOB, ONYIIEHHBIX B CTaKaHbl ¢ MeAHBIMH 3Jekrpoiaamu (B), pasnenensl
MeMOpaHOH M3 NSATH cjoep Le/uodaHa. DNEKTPOABI NMOAKIIOYAIOTCH K HCTOYHHKY
nutanus (YUII-1). ITepen uaMepeHHsSIMH CHCTEMY BBIIEPXKHBAIOT noj Tokom 10—
15 mun pnsi ycTaHOBJEHHSI CTALKEOHADHOTO TEUOHHS XKHAKOCTH B janadparme npH
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PaGouem manpsixkenuu up=200v. [TpoBoaHIach HeOJHOKPATHAS NPOBEPKa BpeMeHd
lepenoca onpesiesieHHOr0 0GbeMa XHJAKOCTH B JIEBOM H NPAaBOM KamHJIsApax, 4To
O0ecrieynBaso yCJAOBHE MPABHJIBHOTO ONpeJesieHHs] BEJHYHHBI NEPEHOCa HKHIKOCTH
. BeanunHa TOKa, NMPOXOASANIEro uepe3 sdeiKy, PerHCTpHpPOBajach mA-mMeTpoM
-82 OnHOBpEMEHHO C OIpejelieHHeM BpeMenu meperoca. Hampsuxenne ma aua-
?(ame CHUMAJIOCh C TJIATHHOBLIX 3JeKTPONoB (I/—2 Ha cxeMe npuGopa) mpuGopom
7-13.

Ta6auna2
TaGanua l 3aBHCHMOCTb SJEKTPOKHHE3a OT T
Xumuueckuit coctas maama SCII 1eHTPH(YrHpOBaAHHS
Coctan |F240,|Ca0[Si05|M0,[NiO | netpas. ~ Bpews =, wun | 18 | 20 | 40 | 60
3 HHIe
‘ : IMepenoc 2,08 12,13 {2,05 [2,02
Conep- 70,2 (19,3{3,5 (1,2 (0,1 | 57 PO, Kalo-ook
*anue, %
E—notzaumran |32,6 (32,6 30,4 [28,6

OKCIepHMEHTAIbHO TNOJyYeHHble JaHHBle mepeHoca P ajs pasjiHYHBIX  CH-
CTeM (muaambl, YHCTHE OGPA3lbl MMAPOOKHCH JKele3a C OJMHAKOBHIMH MJHM Pas3jihy-
HbiMH GOKOBBIMH JXKHIKOCTSIMH) CJYXKHJH OCHOBAHHEM JJIsi pacueTa {-moTeHIuasa
o ypasuennio I'elbMrosbna—CMOMYXOBCKOrO ¢ BHECeHHOH NMONMpPaBKOH Ha 3ddexT

. NopepxsocTHO mpoBOgHMOCTH Xs [9]. Ucxomnoe ypasuenue.

oI5 4rql-u . (1)
el
Suauenne P 3aMeHsieT B OTHOIUIEHHE lfl-.P=Ii.
T
Torna
4z Px
U = : (2)

3nech x=%y+%s-
B nocratouHo KOHIEHTpHpOBaHHOM pactBope auddysnas wactb IIC ckara
H gHavenne ys<<Y, B TakoM ciyuae MOXKHO PacCYHTaThb ¥

Yo Ro
: Sondanag s
The yo — yaenabHas sjekTponposoaHoctb pacrsopa 0,1 u KCI; R, — conpotusie-
HHe numadparmMbl B 3TOM pacTBope; R — compoTuBJeHHe AuadparMul ¢ GOKOBOH

KHAKOCTBIO. Pacuer 3((eKTHBHOTO CeueHHsi NMOP MPOBOAHJCH MO dopmyte So=
l

=W(l — npuuHa aHadparMsl).
oo

PesysibTatel 3KCIePHMEHTAJBHOTO HCCJAEJOBAHHS NPHBEJAEHH Ha PHC. 2 H B
Taba. 3.

Boicokoe cojepikaHue OKHCH JKeJe3a B INJaMe, €ro AHCIePCHAsi XapaKTepH-
CTHKa M 3HAYATEJbHAs ONHOPOJHOCTb, YCHJHBAIOIIASCS MO Mepe YHCJIA OTMBIBOK,
TO3BOJIHJIH HCKAThb CONOCTABJEHHS] C YHCTOW THAPOOKHCBHIO KeJieda H KOaryJssToM
30451, B Ta6n. 3 faHbl HEKOTOPHIE XaPAKTEPHCTHKH H Pe3yJbTaThl H3ydeHHs 3JeK-
TpoocMoca Ha ITHX MOJeNbHHIX cHcTeMax. Ocajok H KOaryJsaT rOTOBHJIHCh B aM-
MHaYHO-111eJIOYHOH cpeje.

Kpusasi uameHenus E-moTeHnuaja B Tpollecce OTMBIBAHHS LIjaMa HMeeT pes-
KO BbIPAXKEHHBIH MakcumyM (puc. 2,a), 4TO coryacyercs ¢ OOIMMH IOJOKEHHSIMH.
Bricokass mommas cuaa pacTBOPa B HCXOJHOM MPOMCTOKe OGYC/IOBJIMBAET CxKaTHe
nudpdysuoir wacru [C. ITo mepe oTMuBaHusi 3JeKTposuTa nnbQysHbI CI0i pas-
Oyxaer, pacTeT (-NOTeHUHWAJ, YTO OTPAXKEHO HAYaJbHEIM XOJOM KpHuBOi. Jlaib-
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Hefilllee OTMBIBAHHE COOTBETCTBYET CXeMe aiCcOPGUHOHHONO paBHOBECHS [10]. TIp=
STOM NPOHCXOAHT MNOTEPS YACTH NOTEHUHANONPEeNe IOWHEX HOHOB (ePeoTMbiBA"
HHe), Benymas K CHHIKeHHIO OGINEero CKauKa MOTEHLHAN, a BMECTE C HHM H g-no-
Teiiunana. PaccMoTpenHe H3MenewMii Xo4a OOBEMHOM  3/EKTPONPOBOAHOCTH

(cM. puc. 2, 6) — peskoe CHHMKEHHE Yy B nepBble JBEe OTMBIBKH H 0o0Jee
i : TIaBHOE TeyeHHe Npoueccd
4’;_ B najbHeimeM. BeposTHO

STO CBSI3aHO C BHIMBIBA”
HHEM pacTBOPHMOII yacTH
COJiell KaJblusi H ap. (CM-

usMenennst pH, puc. 2, 2)-
BuivbiBarune pacrsopumol
4acTH NPHBOAHT K ycanke
H YIJIOTHEHHIO oOpasye-
MONO H3 PBIXJHIX wacTHI
OCajika, pes3Koe CHHKeHHE
So NIPHXOJHTCS HA TiepBHIE
OTMBIBKH.

Hamenenns  §-nmoreH-
1Haka H 3JeKTPOOCMOTH”
YecKoro mnepesoca (P) ue-
CHMOaTHBl  JpPyr  apyry-
PasGasuienne cnocoGerpyer |
VBEJHYEHHIO nepenocd
JKHIKOCTH, B  craau#
6osiee 3HAYHTEJALHON OT-
MBIBKH CHHXKAeTcsl KOHUeH"
Tpauuss HOHOB, 3amepnsst
A XOH INepeHoca MKHAKOCTH

2.4 6 8 10n g [11—12]. Jlamep [13] moi-

b v CKa3blBaeT MHeHHE 06 OT-
CYTCTBHH abCOJIOTHOI CBS~
,  3H MeXIy BeJHYHHAMH G- |
noresunana u P.

: Ilpn  conocraBienn# |
SHAYeHHs {-notenuuana
IS IJlaMa H AJs YHCTOH
CHIPOOKHCH JKeJe3a OTMe-
galoTcst HeboJbluHe pas-

Prc. 2. 3aBHCHMOCTD OT 9HCJAa OTMBIBOK (n): JUYHSL. DTO CBHIAETEIbCT-

@ — noTeHUHana; 0 — yAeJBHON SJEKTPONPOBOI- ByeT O TOM, UTO HA THAPO-

HOCTH; 8 — 3JeKTPOOCMOTHYECKOro mepenoca P;  oxucw kesesa MOXKHO NpO-
e—pH OTMBIBOYHOIT KHJAKOCTH, 0 = CEeYeHHSA BOJAHTbL MOJEJHPOBaHHE.

nop So. Hecomuenso ®  TO.

: YTO HAXOXKJEHHEe KOJJIOH/A~

HO-XHMHUECKOH XapaKTEePHCTHKH AJA HITAMOB OKHCJOB METAJJIOB, H3ydeHHe 3JeK-

TPOKHHE3a TAKHX CJIOXKHBIX CHCTEM BO3MOJKHBI H NMOJIE3HBL. DTO NMpeicTaBaseT 6oJb-

oM HHTepec NpH pa3paboTKe BONPOCOB 3JEKTPOKOATYJSIHH NMOJAOGHBIX CHCTEM B

TIPOMCTOKAX B eJfAX HHTeHCH()HKAIMH NPOLECCOB OCaXkK/eHHs, TPOTeKaloIHX B Npo-

MBIIJIEHHBIX OTCTOMHUKAX.
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Tab6aunna 3
Xapakrepuctuka cycnensun Fe(OH); u xoaryasta soas Fe(OH);

O6pasen PH Yo10%ou—len—! P Emo

Fuxpooxuce xenesa:

JASATOM

1-1 OTMBIBKA 6,6 4,31 0,114 21,7
. 2-9 oTMBIBKa 47 0,67 0,321 23,0

3-9 OTMBbIBKA 44 0,79 0,344 25,2

TEeNnTH3HPOBAHHAA -— — — 70,0%*

YacTh 3-H OTMBIBKH

304b THAPOOKHCH Ke- 44 0,452 - 69,8*

aesa (Kpekke)

Koaryagt 3oas 8,1 2,27 0,122 14,7

XKunkofTs Hajx Koary- 8,0 2,36 A e
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A. M. )XOJIHOBAY
UCCHENOBAHHE TEMINEPATYPHORA 3ABUCHUMOCTH

JAU3NEKTPHYECKOW NMPOHULAEMOCTH M NMJOTHOCTH B CHCTEME

ALETOHUTPHJI — ME3UTHJIEH *

B psage paGor [1—3] mokasaHo, u4TO CBOWCTBa pPacTBOPOB  3JEKTPOJHTOB

B CMEIIAHHEIX PACTBOPHTENSX ONPEIENSIOTCS H3MEHeHHSMH CTPYKTYPHI CMellad-
HOTO pacTBOPHTEAs C M3MeHeHHeM ero coctaBa. HamMu GblIH H3MEDEHbI JHIJeK-

* PaGora BHIIOJHEHa NOA PykoBoicTBOM KaHA. xuMm. Hayk WM. H. Boiounmka.

77






