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MHTencHBHOe Pa3BHTHE KBAHTOBON AEKTPOHUKH MPENAbABASET BHICOKHE
Tpe6GoBanusl K KAUECTBY HCIIONb3YyeMblX MaTepuanos. Bee Gosaee mupoxoe npu-
MeHeHHe AJIl ONpedeJeHHsi IPUMecell B YMCTBIX BEIEeCTBAX HAXOMUT MO7PO-
rpauuecKnil METOL aHa/in3a, OCOOEHHO ero pasHoBuAHOCTH — Metoanl AITH
u AKITH [2—4].

Coan u kpucraminl coctaBa KHyoPOs u CsHpAsO; aBasroTCS HOBLIMH
Oo6beKTaMH [AJsT aHaJUTHYECKON XUMHM; HMeeTcs OZHa pabora mo XHMNKO-
CHEKTPAJbHOMY ONpPELesSeHUIO Lesoro psijaa npumMeceii B apcenatax pyOunus
u uesnst [1], mpuuem TakoMy ONpefe]eHHI0 NpeiUIecTBYeT ClokKHas ¥ AIH-
TesbHasi 06paboTKa npo6bl U FKCTPAKIHOHHOE KOHIEHTPUPOBAHHME NPHMECENi.
PacTBOpE BOLOPACTBOPHMBIX KPHUCTAJ/JIOB B COJIEl BBIIIEYKA3aHHOTG COCTABA
B OOJILLIMHCTBE C/TYYAeB MOXHO HCIIONb30BATL B KAYeCTBE (DOHOB [/t CIIpeie-
JeHMs npHMecell, UTO HCK/I0YaeT CTAlHI0 Pa3/IOXKEHHA H JONOJHHTEISHOH
o6paboTkn 06pasioB.

Henpio paboThl ABJASIOTCS MCC/IEOBAHUA 110 paspabOTKe METOLUK Onpe-
nesenng 5 - 10~°—1 - 10-7 % Cd, Pb, Cu, Bi, Sh, Ni B kpucraanax KH,PO,
n CsHyAs0,.

Bce unccaenoBanust nposoauaucs na noasiporpade OH-101 (Benrpusj.
B paGore #nciiodb3oBagcad LUPKY/JAANHCHHBIH 2AEKTPOJH3ED LJd MeTOA3
AKITH [2]. Katomom cay>Kus PTYTHBII NJIeHOUHBIT 3JI€KTPG Ha cepedpsioi
NOAJIOKKE, a 3JEKTPOJNOM CPAaBHEHHS] — HACHILIECHHBI KaJOMEJMbHBIH 3JeK-
TPOA. ‘

B kauectBe (ona namu uccaenosaauck 0,1 M u 0,05 M pactBopel coneil
KH,PO4 u CsHyAsOy. Has onpeneaenus Cu, Pb, Cd swibpan 0,1 M pacteop
cosiel, a ags onpenenenus Bi, Sb-— 3T e pacTBOPH, NOAKKCAEHHEIE £OI4-
Holt kueqortoil no 0,25 M.

YcTaHOBJIEHO, YTO MOTEHLHAIOM COBMECTHOTO ONpe/leeHH s Cu, Pbu Cd
B pacteopax cogaeii KHoPO, u CsHyAsO, aBagerca norennnan ¢=—1,7 8,
aasa Bi, Sb—p=—0,5s.

ViccnenoBanue 3aBUCHMOCTH BeJHUNH AHOAHBIX TOKOB OT BPEMEHH 3/ek-
TPOJIU3A MOKA3aJ0, UTO TMOC/]Ae HEKOTOPOro BpeMenu (0oJ/blie 7 MHH) Hauu-
HAeT CKa3blBaTbCsl HCTOLLeHHe pacTBopa. Mccsienopannsa no cnpeneneduno Ni
merogom AKIIH onucansl panee [3]. 3aBHCHMMOCTH BeJIHUYHH aHOLHBLIX TOXKOB
3JIEMEHTOB OT KOHUEHTpaluuu ux B pactsopax codeil KHyPO, u CsHzAsOy
HPSIMOJIMHENHbI,

Bennunna nasecku noabupagacb, HCXONsS H3 PACTBOPUMOCTH coaeli #
TpebyeMoli YyBCTBUTEILHOCTH Onpenesenus 31eMenToB. Mccnenosanus noka-
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3aJid, 4TO HaBeCKa aHasusHpyemoro obpasua B 0,2 e obecneunBaer onpeje-
JIeHHe BbIIICYKa3aHHBIX 3JIEMEHTOR ¢ TPeGyeMOl YVBCTBHTEABHOCTHIO B NMpaK-
THYCCKH HE HCKaxaeT QOpMY HX KATOAHBIX M aHOIHBIX NHKOB, 32 HCKJIOUe-
HHEM KaTOAHBIX MHKOB HHKeJs Ha ¢poHe CsHoAsOy; ¢ noGaBiernem 3Toil conu
KaToanble NHKU HUKE/sT YMEHbIIAIOTCS 3a cUeT OBICTPOro o6pasoBaHHs TPYA-
HOPACTBOPHMOTI'0 OCaKa.

Huast ananusa conun CsHyAsO4 Ha cofepaHHe HUKeNs GBLIA HCIOIb30-
BaHa MeToJHKa passoxenus conu HBr u nocrenymomero ynanenns As(111)
B Bujge AsBr; npu ¢ = 160—180° C.

Xopn anaansza KH,PO,

B uucTHIl KBapueBblfi cTakaH npuiuBaercs 5 ua ¢ouna (0,1 M pactsop
KH;PO,). Hasecka conu 0,2 ¢ pacrsopsieTcst B (hoHe IpH c1aG0M Harpepa-
Hiu. B reuenne 10 MHH nponyckaeTcs yepes pacTBOpP aproH, 3aTeM NPOBOLHM
JIEKTPOXHMHUYECKOE KOHICHTPUPOBAHNUE METANIOB NpH ¢==-—1,7 8; 1==3 MuH.
HMorenunan nuka Cd pasen —0,56 8; Cu—(-40,05); Pb—(—0,43)8.

Ilna onpenesenus Bi u Sb k ananmsupyemoMy pacteopy HoGaBasercs
2 xanau xonuentpuponanHoii HCl u npoBomHTCss KOHUEHTPHpPOBAHHE 3THX
3J1eMeHTOB npu ¢=—0,5 6 B Teuenue 5 mun. ITorequuan znomguoro nuka Bi
paBen (—0,07)8, a Sb—(—0,20) 8. 3aTeM pacTBOp yiapuBaeTcs A0CyXa NpH
¢ = 120—130°C, x octatky npuiusaerca 4 ma 0,1 M pacteopa KCl u 1 mz
0,1 M pacreopa KSCN wu pacrsop mnoasporpadbupyercs ma HHKeIb [PH

¢=—1,7 8, v = 2 MuH, cTagusi pacTBOPEHHS NPOBOJUTCS B KAMH/IADPE MOCIE
BBIKJIIOUEHHUSI Hacoca; noreHuuas pacrBoperus ¢ = 0,01 8, tp =1 mum.
CbeMKy KaTOLHOH MOJSIPOrpaMMbl HaUHHAIOT npu ¢=--0,25 6 mocje BHI-

JAEPKHBAHHS 3JEKTPOJa NPY TOM IOTeHIlHAaJ e B TeyeHue | MHH, NMOTeHIHall
KaToJIHOro nuka HUKesas pased (—0,58)s.

Conepxanne Cu, Pb, Cd, Bi, Sh, Ni B 06pasiie ycTaHABIHBAETCS 110 Me-
TOAY N004BOK CTaHAAPTHBIX pactBopoB. [IpoBefen aHANIn3 HECKOMLKUX OO-
pasuos. UyBCTBHTENbHOCTb METOAMKM TpH HaBecke 0,2 2 coau AadA
Pb—7.10-7"%, gng Cu—8-107%, Bi—1-10°%, Ni—1,5- 10-° 9%,
BpeMsl aHanu3a 3—2,5 wyaca. OTHocuTeabHasi oOLIMGKA ONpeleeHHs
Cu—18,2%, Pb—11%, Bi —8,8%, Ni— 11,9 % .

Xoa ananusa coan CsH,AsO,

Hapecka coau 0,2 e pactBopsieTcss npH cjaGOM HAarpeBaHHH B 5 MA
0,05 M pacreopa CsHyAsO, u nomemaercsa B suediky. [locae ynanedns apro-
HOM KHCJja0poaa POBOAHM 3JEKTPOXUMHUECKOEC HAKOIJIEHHe MeTaJ/lJIOB HNpHU
¢=-1,8 8, 1t = 3 muH. [lorenunan nura Pb pasen —0,43 8, Cu—-0,05 8,
Cd——0,57 6. Has onpenenenus Bi u Sb x aHanusupyemMomy pacTBOPY HO-
Gapasercs 2 xamsu KoHuentpuposannoir HCl u npoBoANTCA KOHIEHTPUPOBA-
Hue Bi npy ¢=—0,2 6 B Teuenne 5 mun. [lotenuman amonHoro tuma Bi
paser —0,07 8. Ilocae atoro pacrBop ymapuBaercsi pocyxa mpu t=120—
—130°C. K cyxoMy oOCTatky npuauBaerca 2 MA KOHIEHTPUPOBAHHOM
HBr u ynapuBaercs pocyxa npu = 160—180°C; omepauusi moBTOpsSeTCS
ABaxKAbl mocje npuiuBanus no | ma konuentpuposanHoit HBr. K nmosayuen-
HOoMY octaTtky jpobasnsercsi 1| ma HNO; u nocne BhinapusBanust OCTaTKa JAO-
tyXa omnpefessiercs HHKeab. Jlasg 3toro x ocratky npuiauBaercs 4 ma 0,1 M
pacrsopa KCl n 1 m2 0,1 M pactBopa KSCN. Ynanenue kucsiaopoma npoBo-
Aurtca aproHom B TedeHHe 10 MuH, 3/7€KTPOJH3 HuKead — npu ¢=—1,8 6,
1= 2 muH, a pactBopenue —1npu ¢ = 0,01 8, 1 = 1 mun. CbemMka Katoj-
HOH 10JiporpaMMel HauuHaercs npu ¢=—0,25 8 mocje BbIIEPXKUBAHAA
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3JeKTpo/la MPHU 3TOM NOTeHNHUaj e B TeueHue | muH. [loTeHuman karomnoro
nvka Ni ¢=—0,5 6. Conep:xkanne Cu, Pb, Cd, Bi, Ni B o6pasue ycrauas-
JUBaeTcqa Mo MeTony A0OABOK CTAHIAaPTHBIX PacTBODOB.

[IpoBenen ana/ns HeCKONbKHX 00pasnoB. UyBCTBUTEIbHOCTbh METOIHKH
npu Hasecke 0,2 2 conu gas Pb—1,5 - 10~7 %, Cu—1 . 10-° %, Bi—1 - 10-9 %,
Ni—2-10-%%. Bpemsi ananusa 3,5 waca. OTHocHuTeabHas omubkKa onpeje-
aennsg Cu—8,8%, Pb—20%, Bi—9,3%, Ni—288 9% .

BpiBoab!

1. IIpoBemgeHs uccJAeAOBAHUS TO BLIOODY ONTHMAJbHBIX YCIOBHH Ofpe-
neaenust Cu, Pb, Cd, Sb, Bi, Ni 5 kpucramiax KHyPO4 1 CsHyAsO,.

2. Paspa6GoraHa aMajbraMHo-moJsaporpaduueckass MeTOIHKa Ompesesne-
Hus 5 - 10°—10-"79% Cu, Pb, Ni, Bi, Cd, Sb B congx W KpHCTaMIax
KH.PO, 1 CsHzAsO,.
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