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Haunas paGora sABHJIach NPONOJKeHHEM pa3paboTaHHOH HaMH paHec
METOJMKH OnpejesieHysi CBHHIIA M MeAH B MHAHH BBICOKOH uucTOTH [1]- Po-
HOM JJIsi ONpeJle/ieHHst YKa3aHHbIX NpuMecell CaIYXKHUJ ILIEJOUHBIH pacTBoOp
sTunenaunaMuta. Kak moxasanu 6oJsiee NO3AHHE HCCAELOBaHHSA, 3TOT (OH He-
MIPUTOMEH JJIs1 CUCTeMAaTHUeCKHX aHAJH30B, TAK Kax 3THJCHIAMAMHH TpeOyeT
AMUTENBHOH OUHCTKU 3JIEKTPOJH30M, B pe3ynbTaTe KOTOPOH 4aCTHYHO pasJfa-
raercsi U Co3jaer TPYAHOCTH Juist TNoasiporpacduposanus. llosToMy Hamu
ObIIM TIPOBEASHBl HMCCJIEIOBAHHS IO YCOBEPIUEHCTBOBAHHIO 3TOH METOAMK.
DKcTpareHT OB B3AT TOT Ke (AHITUIOBBI 3¢up). B xauectBe dona Obli
BhiOpaH TapTpaTHo-aMMuaunbtit ¢on (0,1 M BunHasg kucaora-+0,25 M ykeyc-
HO-KHCJAbLIIT aMMCHHI). PeakTuBbl AJASA NPHFOTOBJEHHS 3TOTO (GOHA MaApKH
4.0.a. 1 He TPeOyOT AONOJHHTENBHOH OUHCTKH, B padore ycroiuusw. [lo-
TEHIHANbl [HKOB HCCAeNyeMbiXx 3aeMeHToB: Zn=—0,96 8 (nac.k.3.),
Jn=-—0,6 ¢ (rac.x.3.), Pb=—0,45 8 (nac.k.3.), Cu=—0,2 ¢ (nHac.x.3.).
Yto6bl UHIUHA He MeliasJ onpeneseHuio CBUHIA U MeAU MO NOCTHXKEHHH €ro
nuka (— 0,6 8/Hac.K.2.) TPOM3BOJAMIH OCTAHOBKY HOTEHLHOMETPUUYECKOTO
Gapabana JaJs MOJHOTO PACTBOPEHUs HHAUSA, 3aTeM CHHMaJu 3yOubl CBHHILA
I MEeJIH.

Panee [1] HamMu OBLIO YCTAHOBJIEHO BpeMsl 3KCTparupoBaHus, HeobOXomu-
MOe AJ151 KOJHYeCTBEHHOTO oTheseHuss npumeceit Pb u Cu ot unpus. 10
BpeMsi COCTaBJIsLIO 9 MHHYT, TO eCTh MPOBOJHJACH TPOIHAasT IKCTPAKUHS IO
TPH MHHYTH Kaxkaasi, [1pu Takxom BpeMeHH 3KCTParupoBaHHs 4acTb NPHMeECH
(ocofBeHHO LiHKa) ancopOHpyeTCs Ha MOBEPXHOCTH BOPOHKH BO BPeMsI BCTPA-
XMBaHUA U MOTePH TPH ofipefesieHiu coctaBasior ~50% (maa Zn). B ceazn
C 3TUM HaMHU ObIM APOBEAEHbl UCCAENOBAHHS MO ONpPeAeJeHHIO ONTHMAaJib-
HOFO BpeMeHU scTparupoBanus. OHo OblIO BHIOPAHO HCXOAS U3 JBYX YCJO-
BHHA: BO-MePBBHIX, UTOOH MOTEpH Zn ObIM HauMeHbIllHe, H BO-BTODBIX, UTOObI
MeHbIlle OCTABaMOCh UHIMS, TaK KaK OH MellaeT fAajbHeillieMy OlpeAeNeHUI0
npuMeceil (ocobeHHo Zn), B pe3yabTaTte GOJBIIOTG OCTaTOYHOTO ToKa. Hamu
H3YYEHO BJHMsHHe HM30OBITOYHOTO KOJHYecTBa HHAMA Ha (HOPMY U BENHUMHY
aybua Zn. KoHlUeHTpalus HHIAusT MeHsJIach B HHTEpBade OT b.mke/MA jpo
700 mxe/ma. BrisicHeHo, uTO HHAKH B KoHIUeHTpauuu no 300—400 mxe/ma ne
OKasblBaeT CYLIECTBEHHOTO BJAHMSTHHS Ha 3yGel Zn. 60Jblliasi KOHUEHTpALHs
uHaus nopsnka 600—700 mke/ma sxkpanupyer 3yben Zn. To ectb npH 3K-
crparapoBaHud 99,929, Bcero xosuuecTBa HHIHA JOMXKHO OBITH VIaNeHO H3
pactBopa u ocratbes Becero 0,08%, uroGwl He MeInath onpeneleHHId MHKPO-
npumeceit Pb, Cu u ccobenno Zn-
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BoiGpano ontuma/ibHOe BPeMSl IKCTPAarHPOBAHHSA: TPEXKPATHOE 3KCTpa-
rHpoBaHHe €O BpeMedeM 1,6 mun.; 2 mun.; 2 mun. Tlpuw s5KcTpardpoBaHHn
B 3THX YCJOBHAX OJAHH pa3 MeperHaHHBIM AHITHJIOBBIM 3(DHPOM OCTaercs
OYeHb MHOTO MHAHUS, KOTOPBIH JieJaeT ofnpejeseHHe NpUMecedl NOYTH HeBO3-
MOKHbIM (~ 1800—1900 mx2/ma). Jlnst 4aCTHUHOTO yaa/jeHus H3OLITOUHOTO
KOJIM4eCTBa HMHAHA HaMH OblJIO ONpoOOBAHO NMPOKAaJHBaHHE OCTATKA HOC]Ie
BHINapPHBaHHsl KHC/0K (asbl NpU TemlepaType yJaeTyuYdBaHHs OpoMuaa HHIMA
JnBrg (~371°C). Temnepatypa vieTyuiBaHusi GPOMUIOB OCTAJbHBIX METaJl-
/OB HaMHOro Bbille: ZnBr, — 702°, PbBr,—918°, CuBr,—1357°, JnBr, —630°.
Urobpt Goabilasg yacTb MHIMA nepenwia B JnBrs npu pacTBOPEHHH HABECOK
uuaua B SM HBr no6asasimm 0,3—0,5 x4 Br,. [lyrem npokanuBanusi ocrat-
xa B Teuenre 10—15 muHyT npu °—370°C—375° ocraBa/jcch He3Ha4UTEJb-
Hoe XosanuecTBO HHAHA (~ 400 mxe/ma) w onpeaenenne Zn, Pb u Cu 6nu10
BosMOXHbIM. Ho npu BHACHeHHH JleTyuecTr Zn NpPH BBICOKOH TeMmepartype
0Kasajioch, 4TO IPH TeMIlepaType HecKoabKo Bbilie ~ 380—390° yacte Zn
MOKeT YJEeTeTb COBMECTHO C HHIHEM, [IO3TOMY TaKoH MEeTOA VAaJeHUs HHIHS
TpebyeT OueHb TINATENBHOFO COOJIIOLEHHST ONpeIe/eHHON TeMNepaTypbl H He
COBCEM YH00GeH IJIsi CHCTeMaTHUYeCKHX aHauu30B. CileZ0BaTENbHO, 3TOT MYTh,
XOTfl ¥ OblLT NPH3HAH MOJCXKHTEJbHBIM, He JaBa/j HaJeXHOH W YAOGHOH Me-
TOAHUKY ONpejesieHHs NpUMeceld B HHIHH BBICOKOH YHCTOTHI.

Ilocne nmpoBenennsi 3Tux MccsaenoBaHHii HaMu ONpoGOBaH APYrof HyThb
UaCTUYHOTO yJaneHuss M30bITKAa MHAMA. [nas 3Tol uenn B3AT HOBHIH (ou
(0,03 M H3PO4+4-0,26 M yKCyCHOKHCALIH aMMOHHH), TO €CTb BMeCTO BHH-
HOH KUCAOTHI B3sTa (ocdopHasg KHCIO0TA, (hochar — HOH KOTOPOIl NojgaBaser
3ybeu uuaus (~ 20 pas). bbi1o BeIsicHeHO BausiHue KOHUeHTpauuu (ocdop-
HOW KHCJOTHI Ha BeJHYMHY 3yOlUa Zn ¥ Hafl[[eHo, YTO IPU KOHIEHTpalHy
0,03 M docdar e Bausier HM Ha 3yGen Zn, uu Ha 3y6ust Cu u Pb, mogas-
Js1€TCsl TONIbKO uuui. Ha monsporpaMme mosyuaercsi cOM3MepHMBIH ¢ OC-
TaJbHBIMH 3y6iamu syGen uuaud. Ho npu paGote ¢ ¢ocdopHOit KucaoTOl
CO3/lalOTCsi pas/MUHble TPYIHOCTH, CBS3aHHble C OOpa3oBaHueM IJIEHOK Ha
ITOBEPXHOCTH PTYTH M MOABJIEHHEM HEH3BECTHOTO 3y6lia B 00JacCTH IOTEH-
HHAJIOB, JeXalluX MeXAV TMHKOM
ceuHia u MeaH (—0,25 B/Hac. k.3.).
Kak noxasano usydenue storo 3y6-

Ta6auuga l

Pesyabtarsl N0 OfpejeJeHHI0 MUKPONpUMeceR

1a, OH 06pasyercst He KAKUM-TO Me- Zn 1 Cu B MHAMH BLICOKOH YHCTOTHI.
TAJAJIOM B pacTBOpE, a UMEHHO MJIeH- Maaska Ne 27
Koii (poctara, 1 3aTpyAHAET OIpe- —
Aeaenune menu. [Tostomy, a10T hon o Cojepixanue npumeced, %
MOXHO C YCIIEXOM HCHOJb30BATh -
n.m Zn Cu

JIUUL AJIs onpenenenns Zn u Pb,

Hamu onpoGosan elile oaul
IyTh: yJsyYlIeHHe KadecTBa AUATH- 1 3,8-10-5% 5,3.10—6%
Aosoro scdupa. Hecmorps Ha aute- 9 4.10-59% 5,10-6%
paTypHbie CChUIKH [2] o TOM, uTO jH- 3 5 5.10-5% 5.3.10-6%
STUJOBHI 30DUP HENpUTrOAeH s '
KOJTUYECTBEHHOI'Q SKCTPATHPOBAHHUS 4 4,10-59% 8,10-6%
HHAMS HaMH NpOBeAeHa [IONOJHH- 5 3,5 10-59% 8,7-10-6%
TeapHass o6paboTKa AUITHAOBOTO 6 4,10-59 9,10-69%
atupa, ¢ 1eNblo yAYUIIEHHUS TOJHO- 7 3.8.10-5% 9, 10-6%
TH M3BJe4YeHHs uHAus. J[1dg 3Toro

OAMH Pa3 meperHaHHuil 3GUp noa-

Beprasics o6paboTke MeTaJIHYECKHM HATPUEM MJU IMPOKANEHHBIM XJOpH-
CTBIM KaJbllHeM ¥ NOCJeaylolieil meperoHke p MoInGienoBom annapare, [pun
HCIIO/b30BAHHA 3TOro 3Upa MOJAYUYEHO YNOBJAETBOPUTENBHOE OT/JE/JeHHe OC-
HoBHOE maccel uHaus, Ocraertcs 200—190 mxe/nma, To ectb 0,4% or Bcero
KOJIMYECTBa HHAMA. B TpUCYTCTBHH TakKoro KOJHYECTBA HHAHA BO3MOXKHO
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nonsiporpagupoBanie Ha TapTpaTtHo-aMMHayHoM ¢one (pH =6). Ilo npexn-
JIO)KEHHOH MeTOJHKe NPOBeJEH Psf aHa/lu30B 00pa3LoB HHAUS HA COAEPHKA-
nue B HUX Zn u Cu (raba. 1).
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