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OB YCJOBHUSX NMPOBEAEHUS AHAJIM3A NMPH ONPEAEJNEHHHU
CHNEALOBbIX KOJIHYECTB MPUMECEN B MATEPHUAJIAX BbICOKOR
YUCTOTbl METOZOM AMAJIbT'AMHONR NMOJISiIPOTPA®UHU
.C HAKOIIJIEHHEM

JI. &, TPYIIMHA, M. C. 3AXAPOB

(TipencraBaena HayuHo-MeToAH4YecKuM cemuHapom XTod)

[Ipu onpenenennu cieaoBHIX KOJHYECTB PA3/JHUYHBIX 3J1€MEHTOB B MaTe-
pHaJIaX BbICOKOH YHCTOTBI MOI'YT UMETb MECTO KaK 3arpsi3HeHue aHaju3Hpye-
Moro o6pasila, Tak 1 NOTepH ero B npolecce ananausa [1].

AHanuz BelecTB BbICOKOK UYHCTOTHI METOAOM aMaJjibPaMHOH MoJsiporpa-
({HH C HAKOIJIEHHEM TaK XKe, KaK U GOJbIIHHCTBO APYTHX, MOXKHO paccMaTtpH-
BaTb KaK COBOKYMHOCTb CJ€AYIOUHX 3TanoB:

1. IToarotoska npo6ul (06pasua) K aﬂannsy

2. O6pa6oTka npoGhl.

3. HenocpenctBeHnoe ompejenenue npumecn B MaTepHajiax BEICOKOM
YHCTOTHL.

Ha Bcex sranmax anasnisa oueHb Ba)KHO M36€KaTh BO3MOXKHOCTL 3arpsis-
HeHHMH aHaJM3UpyeMOro BeliecTBa HJAH ero notepb. Kaxk uspectHo [2, 3, 4],
HCTOYHHKAMH 3arpsA3HEHHUA MOTYT ObITE:

1) npumensiemple peakTuBbl; BOAA, HCIOJMb3yeMas JJsi PACTBOPeHUsT 06-
pasia W NpUroTCBJeHHs CTaHJapPTHBIX PACTBOPOB;

2) nocyna, NpUMeHsieMas Ha BCeX CTAlMsX aHAJH3a;

3) JsabopaTopublif BO3AYX, COAEPKAILUMH MHUKPOHPHUMECH MHOTHX 3JI€-
MeHTOB: Zn, Pb, Fe, Cu u ap.

Ilpu paboTe ¢ MaJbIMH KOIHYECTBAMHU BELIECTB BOSMOXKHBL TaKXkKe MoTe-
pH npumecelt, o6yc/oBJeHlEble aHOMaNbH0H JeTy4ecTbio U aﬂcopﬁuuen HX Ha
CTEeHKaXx Mocyabl [50—6].

B ¢Bfiau ¢ 3TuM BO3HHKaeT HeoGXOAMMOCTb NPOBEJEHHS BCeX CTafui
aHa/lu3a B YCJAOBHSIX, HCKJIOYAIOIUMX HJIH YMEHbIIAIOMIUX BO3MOXKHOCTb 3a-
rpsisHeHnsl aHaJu3HpyeMoii npobwl WM NOTepH onpenessiemMol mnpumecu [7).

3HaYUTebHBIMH 3arpsA3HEHHSAMH HJH NOTEPSMH MOTYT COTIPOBOXKAAThCS
pasanHyHbie MeToAbl 00paboTKH NMPoOLI MPH NOATOTOBKE BELECTBA K aHaJH-
3y [8]. CymecTBeHnylo poab 34ech HIpaeT AAMTENABHOCTL ONEpallHd, a TaKkKe
arpeccUBHOCTb NPUMEHsEeMbIX B aHaJH3e BeUleCTB B COYETAHMHM C BbICOKHMH
temneparypaMu. IIpy noaroToBke npobsl K aHanausy (apobiaeHHe, H3Meabue-
HHe, MepeMellliBaHHe, B3BeWIMBAHHE TBEPAbIX O06pA3LOB, NepejnBaHHe XKHJ-
KHX) HeoOXOAHMMO YCTPAHHTL BO3MOXKHOCTb 3arpsi3HeHHsi, BROCHMOrO NMpH OT-
6ope nmpoObl H3-3a KOHTAaKTa Npob6bl ¢ MAaTepHUaIOM peXKYUIero HHCTPyMeHTa,
NHMNEeTOK M T. A. Kak yxke ykasbiBajoch paHee [9, 10}, nna usmenpuenusi msr-
KHX o6pasuok (In, Sn BblCOKOH YHCTOTHI) Liefiecoo6pa3HO MOJb30OBATHLSA
HOXHHIIAMH, CTYNKaMHu U3 nJaactMacc (oprcreksyo, ¢proponsact), NoAJNOKKa-
MH 13 ¢oabru. CiaepyeT yYHTHIBaTb, YTO OOLIUHOE CTEKJAO, H3 KOTOPOTO M3ro-
TOBJIEHBl IIHPOKO NPHUMEHAIONIHECS B MHKPOAHAJH3e I[THMETKH, CONepKHT
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- QueHb GOJIbILOE YHC/IO PA3JIHUHBIX 2/1€MeETOB (Takux, Kak Zn, Cu, Pb, Al,Cr
¥ 1p.); IPHCYTCTBHE JKe NOCTOPOHHUX MHOTOBAJIEHTHBIX KaTHOHOB Ha [0OBepX-
HOCTH CTeKJia yBeJHUMBaeT ero gacopOuuoHHymo cnocobHocTs [11]. TTostomy
MBI PEKOMEHAYEM HCKJIOYHTb, TA€ 3TO BO3MOXKHO, HOJL30BAHHE NHNETKaMH
H JIPYrMMH TPCMEXYTOUHBIMEH cocyfaaMu. Tak, nmpoHecc BbiMapHBaHHA MPH
aHaJii3e CJIeJloB MeTONOM aMaJiblTaMHOH noJisporpaduu ¢ HakKonJaenueM mApo-
H3BOMAUTCS MMOYTH BCEra B MEpPHBIX CTaKaHYHKax HeboJbploro o6beMa — 1o
5—10 M2, ¥ 1IO3TOMY BO3MOXKHO NPOCTOE NPUIHBAHHE HEOOXOIHMBIX PAaCTBO-
POB O MeTKH B M30JUDOBAKHOH armocdepe. ['e Takue npHeMbl HEBO3MOXK-
Hbl, CJelYyeT MOKPHIBATb CTEHKH COCYLOB, MHNETCK INIGXHMH copOedTamMH
(XMopcuaan, JeCHKOT) MJs YCTpaHeHHs MOTEPb AHAJIU3MDYEMbIX NPHMeceH
BCJE€ACTBHE aAcopOUHH Ha cTeHKax cocyaa. I1pu BeInapuBaHuM aHadu3upye-
MO#l Tpo6El, KOTOpOe MOPOBOAMTCH C LEJbI0 KOHLUEHTPUPOBAHHS MpHUMECeH
B MajoMm oObeMe |12] u OTje/ieHHsT UX OT OCHOBBI, 3arpsi3HeHHs] M3 BO3AYyXa
MOIYT CKasblBaThc HauGoJsiee CHJIBHO, TAaK KaK NpOLiecC BbI1aDHBAHUA MO-
JKET MPOBOJAUTBCA B TedyeHHe 2-—3 yacoB U 0oJsiee — B 3aBHCHMOCTH OT TeM-
nepaTypsl BbiapuBaHus, o6beMa ymnapdBaeMoro pacTtBopa M €ro temnepa-
Typbl Kuneuus. [1pu BoinapuBanuu npodul Gosee Lenecoo6pasHbIM ABJALTCA
MHOTOKDaTHOE BbilapUBaHHE B ONLHHX H TeX
e cOCynax, 4eM MHCNOJb30BaHUE O6OMbIIO-
TOo MX 4dcaa. llpd onpeneneHuHn cJjepoB
npHuMecei (10-7—10-8%) MeTOoLOM
aMaabraMHoll moasporpaduu ¢ HaKoILIe-
HHEM MBI MOXKeM PEKOMeHJA0BaTb ANA
BhiTapHBaHHsl aHaJH3UpyeMol NpOGH BHI-

' MapUTeJbHYI0 Kamepy, BLINOJHEHHYIO 3ale-
J0 ¢ GoxkcoM, H300pakeHHylo Ha puc. l.
K repmernudoMmy OOKCy, H3NOTOBJEHHOMY
Prc. 1. Bemapwteaphas  Ka- U3 OPrCTeK/a, C HAPYKHOH CTOPOHBI IJIOT<

Mepa HO TNpUMBIKaeT BBIIAPUTE/NBHAA Kamepa.
ITocaegusia mnpencraBaser CoOOH MHUPEKCO<

BHIfl HJIM KBapleBwil cTakaH, B KOTOPOM HMeTcs ABa patpyoka HJs NOA-
BOJA a30Ta, OuMiieHHoro corgaacyo [13], u oTBOAa NPOIYKTOB HCMapeHHS.
Hamu 6blta npoBeeHa cepHsi ONMbITOB MO BbINaPUBAHUIO NPOOHI HA OTKPHITOM
BO3/lyXe, B KaMepe, npeanoxennoit s [14], nns onpeneneunst 10 = —10 =%%
npuMecei, # B KaMepe, npeanaraeMoil HaMH. Pe3y/bTaTsl onpenesesust MelH

B YMCTOR BOJE, MPOBENEHHOTO DU MPOYUX OJHHAKOBBIX YCJOBUAX (Temuepa-

Typa, o6beMa pacTsopa, KOHUEHTpAlHs aHaJH3HpPyeMore BelllecTBa, BpeMS

3JeKTpPOJH3a U T. 1.) npeicTasiedsl B rabJauie.

. Tabaunma
PeayabTaThl ofnpejie/ieHnsl MelM B YHCTOH BO.e
B - B araeMol Ha
Ne Ha oTkpsiTOM BO3LYXE KaMHeg)g ’Bn?ff]ﬂome“ fpeat KraMepe MH
Olibl- %
708 o % orfnpe- . 9% omnpe- = % onpe~
B3ATO | HAHACHO xeqeHus B3ATO | HAHLEHO nenenus B34ATO | HAHACHO B,I[eJIeHl/Iﬂ
0,2 0,31 155 0,2 0,27 135 0,2 0,21 105
0,15 0,26 173 0,15 | 0,21 140 0,15 0,14 93,3
3 |0,1 0,18 180 0,1 0,14 140 0,1 0,1 100

Kak BHIHO U3 Ta6auLbl, 5QPeKT OT NpEMeHeHHs] TaKOA KaMmephl A0BOJb-
HO 3HauuTeNeH. 3arpsasHeHHs1 aHAJAU3UpyeMoil npoOul B Mpoliecce BhilapuBa-
HMg B YKazaHOM Gokce cBoisiTcss K MuHuMymy. Llesecoo6pasHo uepes Goke
1IpONycKaTh OYHILEHHbIA BO3AYX HJH a30T [16—17]. s BoinapuBaHusi N0Jb~
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3YIOTCS HHOTJA KOHTeHHEpaMH H3 TePMOCTOHKOIOo WJIH KBapLEBOIO CTEKMa,
H30JIHPOBAHHBIMH OT OKpPYy2Kalollell atMmocdepni [18, 19]. ‘

B npemsnaraemMoil KaMepe MOMKHO BHIIapHBAThb PAaCTBOPH U BellEeCTBa,
HUMeIoIlHe TeMIepaTypy KuneHus He Boime 250—300°. s 0O6paboTku npodut
HU3KOKHIISIIIErO PAacTBOPHTENd JIyylle BCEro MoJAb30BaThcs HH(PPaKpPacHbIMH
JaMIlaM{ MU BOASIHBIMH GaHSIMH CnelHabHOH KOHCTpyKUuH [20—22].

OcofenHo GoabllIoe BHHMAHHE CJAeAyeT YA&AATb YHCTOTe CTAKaHUHKOB,
B KOTOpHIX 06pabaTolBaeTcs aHaausupyemas npooba.

Kak nmokazaJu Halmd UccaenoBaHuA, Jyuille Bcero o6paboTKy aHaaH3H-
pyeMoro o6pa3la NpoBOAUTb B CTAKAHYHKAX, IPHIOTOBJEHHDIX IPECCOBAHHEM
u3 ¢roponaacra-4. CI)roponJIaCT He CMauyMBaeTcs BOAHLIMM pacTBODAMH, He
COAEPXKHUT NPHMECeH MeTaJJIOB H yCTommB K arpeccHBHEIM cpejaM INpH Ha-
rpeBanud [23}.

Haa xpaHeHus choponJIaCTOBbI_x H KBapLEBHIX CTAKAHYHKOB €MKOCTDLIQ
5—10 Ma Mbl pekoMeHjayeM NO0JAb30BaTbCs HEGOJBLIMMH TIPOMEXKYTOUYHbIMH
60KcaMH M3 OprcTexkJa. B Hux, xpoMe TOro, yAo0HO NepeHOCHTb CTaKaHYHKHU.
JIast oTMbIBAHHMSI CTAKAHUHKOR Mbl MpejJiaraeM yCOBEePIUEHCTBOBAHHBIH HaMM
NapoBHYOK, ONHCAHHBIH paHee B [24], KOTOPLIH AOBOJBHO IPOCT MO YCTPOHCTBY
(puc. 2). K oObluHO# mupexcoBoil Kosnbe eMKOCTbio 1-2 2
npuwangopeiBaercss Tpybka-gedJerMaTop, OKaHUHBAIO-
masica TpyGKaMH-POXKaMHu I8 CTakaH4ukoB. Has Toro,
yToGbl BO BpeMsl OTMBIBAHUSI.HAa NapCBHUKe CTaKaHYUKH
He 3arpsA3HSAJIHCb NMPHUMECAMH H3 OKpy:Kaloliiell Ccpensl,
K TpyOKe-medermMatopy MNpHUNaHBaeTcs KaMmepa € THUI-
paBauyeckuMm 3aTBopoM. [Ipe OTMBIBAHHMH CTaKaHUYHKH
BHCSIT HA pPOXKKax B Kamepe.

OnbiThl, NpPOBEJeHHLIE HAMH N0 OTMBIBAHUIO CTaKaH-
YHKOB Ha NPCAJOKEHHOM NapoBHYKE H HA N1apoBHuKe 0e3
THAPABJIHYECKCTO 3aTBOPa IOKa3aJjH, YTO HaHboJee 3d-
(erTUBHOH fABJAETCA OYMCTKA CTAKaHUHMKOB, KOIJa OHH
H30JKPOBaAilbl NMPU OTMBIBAHHH OT OKpPYKalolled aTMo-
cdepbl.

Ha craguu HemocpencTBeHHOTO ONpeeseHHst MHKpO-
TIpHMeECH, 3aK/ioualollelicsi B KOHLEHTPHDPOBAHHH €€ HAa  pyuc 2, [apo-
PTYTHOM CTallMOHADHOM 3JIeKTPORE NPH NOCTOAHHOM MO-  BMYOK C FHE-
TeHUHaJie U MOCJAeAYyIoUieM pacTBOPeHHU oOpa3osabiiei- PaBAHICCKHM
€Sl aMaJibraMbl PH HENpPepbIBHO-MEHSIOUIEMCH NOTEHIHa- 3aTBOpOM
Jie, HeoO6XOAHMO COGMIONATh Te e NPELOCTOPOIKHOCTH,

KaK H Ha NpeJblAYLIHX CTaIHAX.

Bo usbexanue LIMTENbHOTO KOHTaKTa paGodero pactBopa ¢ aTMocde-
poit MabopaTopuK XKeJaTelbHO NPOBOAHTbL KaK yJAajeHHe KHCJAOPOLa H3 pa-
CTBOpPA, TaK U noJsiporpadupoBaHue B 3aKPLITOM GOKce, uepe3 KOTGPHIH Mpo-
yCKaeTcsl OuYMHIeHHBIA BO3AyX. KoJHyecTBO npumecH B aHAJH3HPYEMOM
MaTepHaJie BHICOKO# YHCTOTHI onpefensercs o6blUHO METOAOM J06aBoK.

B cBA3u ¢ 3THM 60JbIilIOe 3HAUYCHHe NPHOGPETAIOT BOGPOCH PHrOTOBJE-
HUS HMCXOAHBIX CTaHZAPTHHIX PacTBOPOB, CHOCO6 HMX XpaHeHHs, MaTepHasd
OCYJbl, B KOTOPOH OHU XPAHATCHA, H YCTOHYHBOCTb CTAHAAPTHLIX PacTBOPOB
pPasjIHYHBbIX 3JIEeMEHTOB B 3aBHCHUMOCTH OT BpPEMEHH HX XpaHeHHs.

“I/ISBeCTHbI CJy4aH, KOorjla HCTOUHMKOM OLIHOOK, 00YC/OBJIEHHLIX agcop6-
IHEH aHaJIM3HPYeMOro BellecTBa Ha CTEHKAaX COCY/J0B, fBJSETCA MPHMEHeHHe
MOMM3THIEHOBOH NOCYAH. DTO OTHOCHTCS, TIABHHIM 06Pa30M, K HACHILEHHbIM
pacrBopam kuciaot (H.S, HNO; u ap.) [25].

Onxako B page pa6ot [4, 23] ykasniBaeTcs, 4TO NOJHITHACHOBAS NOCY/A
obmafgaer HauMeHblIel anCcOpGUHOHHON CHOCOGHOCTBIO NO OTHOLIGHHIO K Ka-
THOHAM MeTaJlJIoB.

" YuuTeiBas, 4TO NpH aHAJH3€ CAeJOBLIX KOJHUECTB pa3jAHUHBIX 3Je-
MEHT®B NMPUXOAUTCT UMETHh AeJO CO CTAHAAPTHBIMH PACTBOPAMHM MAJBIX
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xonuenrpauuii—10-8 — 10-° z-uon/2, Korja ABAEeHUs, CBA3dHHbIE C. al-
copOuyell aHaJM3HPYEMOTO BELLECTBA, MOTYT BHOCHTb 3HAUNTENbHBIE OLIHO-
KH B pe3yJibTATH aHa/H3a, 1eneco00pa3HO BHIABHTh BO3MOXHOCTb aia-
‘copOUHMH PA3JMUYHBIX 3JEMEHTOB B HX CTAHZAPTHBIX PAacTBOPAX Majoh
KOHL€HTPALHH,

HaMu ucc/ie0BaHAa YCTOHUMBOCTL CTaHzapTHHX pacteopos Pb, Cd u
Zn B Kouuentpauuax 1-10% z-uon/a u 1-107° 2-uoxja B 32BUCHMOCTH
OT CPOKA XPAaHEHHS] H MaTepHaJta NOoCYbL. ,

Bcs ucnosib3oBaHHAsi B 3TUX  HCC/IE€10BaHUAX IMOCyZa MPHMEHAJACH
panee A/ XPaHeHWs DPa3aM4HBIX PAacTBOPOB. Hamu Ajs mpoBeleHus yKa-
33aHHLIX OIBITOB MOCYAA TILATeAbHO OTMbIBaJaChb K IIpoBepsJach Ha
YUCTOTY, AJS Yero B cOCyn 3aaupaauce 50 mz 0,1 N pacrsopa Na,SO,,
u B Teyende 30 MuH pacTBOp B cocyle B3baateiBajcd. [las mnoasporpa-
¢duposauusa or6éupanuck 10 mz pactBopa. Ecau Ha MoJasporpaMme He
00Ay4aJ0Ch AHOAHBIX 3y6UOR, TO IOCYJAa CUMTANdCh YHCTOH.

CrannapTHBIE PaCTBOLH CBHHLA, LHHKA M KaJMHfl B KOHUEHTDAUHAX
10~22-u0K/2 TOTOBHJMCL PACTBOPEHHEM METaJLOB B a30THOH KHCJAOTE,
OUHILEHHON MHOTOKPaTHOH NEperoHKOd B KBapueBHX anmnaparax. Pacr-
BODHI ¢ KoHuenTpauuesr 106 — 108 2-uow/4 TOTOBHAHCH NOC/IEAOBATE/Nb-
HbIM pa3bap/enneM 60Jee KOHLEHTPHPOBaHHHX pacTBOopoB. Bes mocyira,
NpPUMEHSBLIASACA AJS NPHTOTOBJEHHA CTAHJAAPTOB, MPEABAPUTEJILHO TiA-
TeJbLHO OTMLIBAAACh ¥ HpoBepsJace Ha uucrory. pH Hccael0BAHHBIX
cTanaapTHbix pactBopoB (107 — 10~2 z-uowu/a) Obi0  paBHBIM  YETHIpEM
N cosnasasoch A40GaB/eHHEM YHCTOH 830THOH KHCJOTHI.

Konueuntpauuss Pb, Cd u Zn B pacrBopax onpejeiassacb METOAOM
aMaJbraMHoil noJsporpaguu ¢ HakonsendeM. Kaxcaoe omnpejeneHHE NOB-
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Bpems zpanenus cmantapma cymhu

Puc. 3. Tpadux yCcTOHUMBOCTH CTAHAAPTHOrO PACcTBOpa
urHxa ({H=3—4) B 3aBHCHMOCTH OT CpOKa XpaHEHHs
u matepuana necynn, Kpuewoie 1,4-—noausTHaeHcBas no-
cyna; KpuBble 2.5 —kBapuesan mocyla: knupble 3,6—no-
CyaAa u3 OGBLIYHCFO cTekaa; kpuBnie 1, 2, 3—aas pacTeopa

C KOHUEHTpauWeH 1.1077 2-uonja, a xpupbie 4, 5, 6 nas
PacTBOFa € KOHIL 1-1076 2-uoH|A.

TOPAJOCH TPHXJH, M B KaueCTBE HCKOMOro OpaJjoch cpejHee H3 Tpex
H3MEpeHHH,

PesyabTaTel MCC/AE/OBAHHA NpeACTaBJeHH Ha pHC. 3, 4, 5.

Hcnoab3ys puc. 3, 4 u 5, 00CyAHM NOBEJEHHE KaXJAOTO 3JEMEHTA
B NOCYy/e M3 PasiMuHBIX MaTepHALOB

W3 puc. 3 (kpuBas 4) BHAHO, YTO NPH XPAHEHHH B INOJHITH/IEHOBOA
nocyZe pacTBOpa LMHKAa ¢ KoHuentpauueh 1-107% 2-uow/z  conepxkanue
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nmocJejHero B pacTeope B TeueHHe 30 CYTOK NPAKTHUECKH HE M3MEHSANOCH.
[Tpn XxpaHeHHM e pacTBOpa C KOHLeHTpauue#i 1-10~7 2z-uonfa c Teue-
HHeM BpeMeHH KOHUEHTPalks LHHKA B pacTBOpe yBeJaHWUHBANaCh (puc. 3,
KpuBas 1). 2T0 MOXKHO OOBACHHTH JAecopOnued LHHKA CO CTEHOK NOJH-
atujeHOBOR Oankd. Kak yxe ykasbBaJoCh BBHILE, HCIOJAb30EAHHBIE A/
HCCJeLOBaHUs HOJHU3THAeHOBbie O4HKH paHee NPHMEHSJUCh A4 XpaHe-
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Bpems zpawewus cmandapma cymia

Puc. 4, YcroHunBOCTH CTaHIAPTHOFO  pACTBOPa CBMH-
na (pH=3-—4) B 3aBHCUMOCTH OT CPOKA XpaHEHHA M Ma-
Tepuada necyasl. Kpusbie 1.4—noauatuiencBas nocyna;
KpHBbie 2.5—kBapueBas Tocypa; KpuBbie 3,6—mccyna us
OBHIUHCTO cTeKaa; KprBble 1, 2, 3-maa pacTBopa ¢ Kon-

LHeHTpanue 5-1078 2-uon|a, kpusvie 4, 5, 6—naa pacr-
Bopa ¢ Kouuentpauueit 1-107° z-uonja.

HHs Pa3/MYHLIX PAacTBOPOB, B KOTOPHIX KOHUEHTPAUHA UHHKA OHLJIa 3Ha-
yyreJbpHO Bhlwe 1107 2-uon/a,

XpaHeHue pacTBOPOB UHHKA C KOHUeHTpauuel 1:10~7 1 1-10-6 2-uonja
B reueHue 30 CYyTOK B KBApPUEBOH MOCy/J€ NPAKTHYECKH HE NPHBOIHIO
K H3MEHEHHIO COJEPXAHHA UMHKA B pacTBope (pHC. 3, KpuBble 2 u 5).
' Mnas kapruna HaOai01a7aCh NPH XPAHEHHH PacTBOPOB HHMHKA B IO~
cyne u3 OObIYHOTO CTek/aa. B aTOM cayuae ¢ TeueHHeM BPeMEHH KOHLEHT-
paudsi UMHKA B PacTBOpPE NOCTENEHHO yBeJHYHBA/NaCh, YTO MOXHO OGBAC-
HUTH BHILlEJAYHBAaHUMEM LMHKA H3 CTEKJA. v

Taxum oGpasom, pacTBOpHl LMHKA ¢ KOHuUeHTpauuedt 1.10-% M ayu-
Ile BCero XP4HUTh B KBIDUEBOH HJIM MOJM3THAEHOBO® MOCyJe, HO He
B [0OCyJe u3 OObLIYHOIO CTEKJa. ;

Ilpy xpaneHnn pacTBOPOB CBHHUA C KOHueHTpaumue#i 1.10-6 wu
5-10—* M B NOMM3ITH/JIEHOBOM NMOCyne COAEpP:KAHME CBHHUA B pAacTBOpe
HeNpephBHO YBEJHUHBANOCH, YTO MOXHO OOBACHHTh JeCOpOUHMER CBHHLA
CO CTEHOK MOCYAH (pHuc. 4, kpuBble | u 4). [lpakTHyeckH He HabJai0na-
J0Cb M3MEHEHHe KOHUEHTPauMH CBHHUA B PaCTBOPAX, KOTOPHlE XPAHHIHUCH
B KBapueBo#t mocyne (puc. 4, kpushie 2 u 5). Hebosblioe ymeHblieHHE
COJ/LePKAHNST CBHHUA NPOHCXOJMJIO B PAcTBOPAX, XPAHMBLIHXCS B IOCY-
Ae u3 OOBIYHOrO crekaa (puc. 4, kpuBbie 3,6). CienoBaTe/bHO, MOJAYYeH-
Hble ONLITHHIE JaHHBIE MOKA3BIBAIOT, YTO PACTBOPHI CBHHLUA B KOHUEHTpa-
unn 1-107% z-uon/a N menee ocraioTca HauGosee CTAaGUALHBIMH IpH X pa-
HEHHH HX B KBapUEBOH mocyue. '

. M3 puc. 5 BaAHO, UTO NpH XpaHEHUWH PACTBOPOB KAAMHS C KOHLEHT-

paunefi 1-1075 u 5108 2-uon/4 B HONM3THAEHOBOH TOCYJe COREPHAHHE
KaiMus B PACTBOPE C TeYeHHEM BpeMeHH BoO3pacraeT (kpuBbie 1 u 4),
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B pacTBOpax, XpaHMBIIMXC B KBapueso# mocyie, Habai0aanoch HesHa-
YuTeAbHOE YBeJHUEHHEe KOHUEeHTpauuH Kaamus (puc. 4, kpdsbie 2 H 5).
Tlpu XpaHEHHH PaCTEOPOB KAAMHS C KOHLEHTpalHed 5-10-8 M B nmocyae
U3 OOBLIYHOTO CTeKJa ¢ TeYeHHeM BPeMeHH HaOJI0a/IoCh YBeJaHueHHe
COIEPKAHUA KAJMHS B PacTBope, a B pACTBOPaX C KOHLEHTpauHed
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Spema zpawewis cmandapma  cymxa

Prc. 5. 3aBucumocTb ray6uHBl aHORHOro 3ybua
KaIMHf OT BpPEMEHH XpaHeHHS CTAHAAPTHOTO
pactsopa Cd u matepuana nocyast (p‘l=3—4).
Kpuspie 1,4—moansTunenoBas TOCYAd; Kpu-
Bble 2,0—KBapueBas Mocyja; Kkpusble 3,6—rmocy-
na u3 ofuYHOTO cTeknaa; Kpuswie l, 2, 3 OTHoO-

cATCA K PACTBOPY € KOHIL. KaaMusa 5- 1078 2-uon/2;
a kpusne 4, 5, 6—K  pacTBOpy € KOHIL

1.1076 2-uor/A.

10-8 2-z10K/4 MPOMUCXOMUIO YMEHbLIEHHE KOHIUeHTpauuu 3nemenrta. Hab-
JlofaeMble SIBJACHUSI MOXHO OOBACHHTh &[COPOUHOHHEIMH H ACCOPIUHOH-
HLIMU SIBAEHUSIMH W BHILEJAYHBAHHEM.

TaxuM o6pa3oM, pacTBOP:=l KaAMHf, CBHHUE H LHHKA C KOHIEHTpa-
nuelt 10—° 2-zouja ayulie BCETrO COXPAHAIOTCA B KBapUEBOH MOCYyAe.

‘BoiBOAK

1. TIpoBeaensl HCCAEAOBAHHS MO BbIICHEHUIO YCJIOBHHA ONpelesieHHsT e
JOBBIX KOJIHYECTB NpuUMecell, ¥ CTaHOBJEHO, YTO TOUHOCTb ONIPeeIEHHA MOXKET
CHJIbHO 3aBHCETb OT YCJIOBHI MpoBeAeHHsT aHaJH3a.

2. Jast nosyueHHs yACBJAECTBOPHTEbHBIX Pe3yJbTaToB aHanu3a HeoGXo-
JIUMO BCe onepallid Mo aHaJu3y NPOBOJAMTb B F€pMETHUHBIX 3aKPLITLIX KaMme-
pax H 6okcax. '

3. Hamu ucciegoBaHus MOKa3anaM, 4TO pacTBOpbl KatnoHos Pb, Zn, Cd
c gonuenrtpaunuein 1.10 —8 2-uon/a u Menee ayudille BCEro XpaHHTb B KBapue-
BOH nocyje. -
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