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MocTynwna B pegakyan 22 aueapa 2003 ¢

B xauecTEE MepCrexTHBHLX 3KCTparesTos and nepepaboTkw oTpaboTaelero AAEPHOrO TONAWBa W
YTHNWIALMW PASROBKTUEHLIX OTXOL0B DECCMETDWBEANT MaKPOUMKNNUECcK1e noavadMpel — KpayH-sdupel,
BEWMOY WX BLICOKDW CENEKTWMBHOCTH komnNekcoofBpalosaHs © KaTWOHAMK METANNOE. e TUBHOCTE
WCNONbIOBAHWA IKCTPEKUWOHHOR GHMCTEMBI Ha OCHOBE KPayH-3hWPoB CPEOM NPOYMX DaKTOpoB 3aBUCKT
OT BENM4MHEI NOTEDE, CERIAHHLI C PACTBOPMMOCTEI0 KOMMNOHEHTOR SKCTPAKLUMOHHOR CMECH B DE3KCTpa-
rente (Boga). [lna obecnavaHin KOHTRONR 3THX NOTEPs paspaboTaHa MeTOOMKa KONMYBCTBEHHOM aHanK-

33 BOAHKIX PACTBODOR,

Hdemvenxko Enena ANeKcaHgpoOBHa — HHXeHep
LlenTpansnoi 3asofckoi naboparopun @Iy
10 «Mask», XKaH4HGaT XHMHYECKHX HayK.

O6nacty Hay4HeIX HHTEPECOB: rasoxpoma-
Torpacduveckinii aHanWw3 opranHiecKknx Be-
L{ECTHE.

Asrop 6 nyGnuKkaymnii,

Kwpunnosa Tateana Bnagumupoena — nabo-
pant LenTpansnoi sasogckoid naboparopuu
Drym «no «Maaxs.

Megeenesa Hava AngpeesHa — pyKkosogm-
Tenkb rpynnbi aHannM3a rasos W OPraHnYecKHx
coeguHenni LenTpansHoi 3agoackoi nabopa-
ropui OIrYIT «N0 «Masxs.

O6MacTe HAYYHBIX MHTEDECOSB: aHANHTHYEC-
KHA KOHTPOTE PaAHOXMMHYECKOrD NPOH3E0g-
CcTBa, B YACTHOCTH razoxpomarorpaduieckni
aHanK3 OpraKknyecKkHx coeqnHeHH,

Aasrop 4 nyGnukaymi.

Kazakosa HpuHa AypHKaHTOBHa — HHXEHED
UenTpansHoi 3asofckoid naboparopun @ryn
«fTO «Masxs,

O6nacte Hay4wHbiX HHTEPECOE: ra3oxpoma-
rorpaguyecKkni aHaNW3 ra3os W OPraHuyecKnx
BELECTE, AHANH3 NOBEPXHOCTHO-AKTHEBHbIX
BELECTH.

AsTop 5 nybrukayi.

[T po6nema yriamaammm skuaknx BLIcoKOAKTHB-
HEX oTxonoe (BAO), ofpasywoluMxca B pesynbTare
nepepafoTkn ofAy4eHHOTO AAEPHOrIO TOIUIHBA, -
pastHeitman npofineMa AAEPHOTO TOIUTMBHOTO LIMK-
na. OaHUM W3 yTeil ee pellieHHA AB1AeTcA dpax-
UHOHHPOBAHHE, HMERIIe cBOEH LeThLEI0 BRI TeHHE

M KOHLIEHTPUPOBAHHE JONTOMHBYILIHMX DAJHOHYRITH-

| OB € TIOCTHeIVIOUIMM MX OTBEPAIEHHEM [3aX0pOHE-

Huen). Bonslioe aHa4YeHHE B 3TOM OTHOLLUEHHH HME-
eT peigenerde Cs-137, Tak Kak Mmocie HECKOThKHX
NET XpaHeHHAY-HaTy1eHHE OTXOO0B nnpeaenﬂe'rcﬂ
B OCHOBHOM HANYHeHHEM HMEHHO 2TOr0 PAHOHYH-
mHaa, ¥ Sr-90, npeacrasigoiiero Hanbonsunyio pa-
DHAOTOTHHYECKYI0 ONTACHOCTS A8 YeflOBeKa M Ha 00T
ROTOPOro nocae 15 reT xpaHe HWUA NTPHUXONTCA NPH-
mepHo 50 % Beeit akTHBHOCTH.

Brinenenue paguoHyrmgon Sr-90 u Cs-137 ua
GobiLore 0§ bLEMA PACTEOPOR, MMEIIIHX BRICOKY D
PAIMOAKTHBHOCTE M C0MHBLIA XUMHHYECKHI COCTAB,
npeacrapafet coGol J0BONEHO CIOMHYK 3aaa4y,
AnA pelleHna KoTopoi 6Ly paspalboTaHsl 0CANU-
TeJbHEIE, COpOIMOHHBIE H SKCTPAKLMOHHEIE METO-
Al nepepaboTri [1].

B Hacromuee spema B OIYT] «[IponasoacTBEH-
Hoe ofseguHeHHe Maar 1eficTBYET TPOMBILILIEH-
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HAA YCTAHOBKA (ppaKiMoHHpoRaHMA ¥3-35 ¢ npu-
MEHEHMEM IKCTPAKIIMOHHOMN CHCOTeMB! HA OCHORE
XnopHpoBaHHoro gukapbomnuaa wobansta. Heco-
BEPIIEHCTBO JTaHHON TEXHOMOIHH CTHMYIHPOBANO
MOMCH HOBBIX PeIleHHH, HAaTpaRIeHHBIX HA HCIIOTh-
30BAHHE APYTHX IKCTPaKIHOHHLIX cHeTeM. B kave-
CTBE [TEPCIeKTHBHBIX 3KCTPAreHTOR V1A nepepaboT-
KM paInoakTHBHEIX BAD HawGonswinii nHTEpec
MPeacTABIAKNT KPayH-3pHUPL BLIeICTBHE BRICOKDH
CENEKTHEHOCTH ROMILIERCo00pa30BAHMA ¢ KATHO-
HaMH MeTalios, odnananumMe SIHAKHMH XHME-
HECKUMH CBOHCTBAMH, 8 TAaKHe pagHalHoOHHONH H
XHMHYECKOH YCTOHYHBOCTH. CTeHJ0BbIE HCIIBITA-
HHA ¢ HCMONb30BAHHEM SKCTPAKIIMOHHOI cMecH
OUUHHTOreKCH - | 8-KpayH-6 (L) 1 aubernao-21-
kpayH-7 (JBH) ¢ koHuenTpauMamy O, 1 Moas/n B
pacTeope, cofepiamiem 87 % o6. 1,1, 7-Tpuragposo-
Aexaproprentanona (criupr-renomep n,) u 13 % of.
cHHTanona ANIM-2, nokasani esicokyo adberxTus-
HOCTE 3KCTpareHTa no HapiaedeHHw Cs-137 u
S5r-90. [1p# oTpaborke TEXHOMOIHH COBMECTHOIO M3-
BneveHnda Cs-137 u Sr-80 ocHopHBIe 3agaun 3a-
HJIHOYAKTCH HE TOILKD B JOCTHMEHHH BRICOKHX cTe-
MeHel MaBJIeYeHMA PAJHOHYKIMA0B B SKCTPArEHT,
A 3ATEM B PEIKCTPATeHT [IHCTH/LTHPOBAHHARA BOIA),
HO M B OLIEHKE MOTEPhL KOMIIOHEHTOB 3KCTPAKLIMOH-
HOH CMECH, CBA3AHHLIX C HX PACTBOPHMOCTEIO B pe-
AKCTPATEHTE, YTO ONPEaeIAeT TEXHOIOTHUECKHE H
IHOHOMMYEeCHHE NOKAIATENN Npolecea. BeneioTeme
ATOrO LeNbio faHHol paboTe ARIAnack paspabfoTia
METOAHEH ONIpeJe/IeHHA COAEPHaHHA KOMITOHEHTOR
AKCTparUMoHHoH cvec ([ILLC IBK, curTanon AJIM-
2 M CHUpT-TeN0MEp N, ) TPH WX COBMECTHOM MTPHCYT-
CTBHH B BO/IHBIX PACTBOPAXx.

L1 AHATH3A MHOTOKOMITOHEHTHOH! CMecH Liene-
co00pasHo HCNoIL3oBAHHE XpoMaTorpadHYecKoro
METO/A, COYETANLLErD PA3IeIEHHE H HAaMEepeHHE.
[TpuMeHeHHE TA30MHIKOCTHOND BAPDHAHTA XPOMa-
TorpadMe OrpAHHYHMBAESTCA BOAMOMKHOCTLIO O[Ipe/e-
JIEHMA TONBKO CIIMPTA-TEIOMEPA 1, BBMIY HH3KOI
JNEeTYHECTH H TEpMHYeCcKOH HecTabnbHOCTH ApYTHX
KOMITOHEHTOB. KoNMYecTBEHHBINH aHATHS CITHPTE-
TeJ0MERa N, NPOBOJMAN HA Ma3oBoM XpoMaTorpade
sHpueTamn-2000M» ¢ rraMeHHO- HOHHU3AIMOHHBIM
AeTeKTopoMm. LA YBENHYEHHA YYBCTBHTEILHOCTH M
MCHTIOYEHHA BJIMAHMA BOJILI HA KAYeCTHO XPOMATOT -
PAMM HCOOLIOBATH NPEIBAPUTENLHOEe KOHLIEHTPH-
POBaHME IKHAKOCTHOH aKcTpaKuMeil, JxcrpareH-
TOM, 0GECIe T HBAIOLIMM JOCTATOYHO MONHOE H3BJe-
HEHHE CITMPTa-TeJoMepa 1, U3 BOAbI M GbICTpoe pac-
cnauBaHue as, 6uu1 BRIGPAH YeThIPEXXKNOPHCTRIHN
yrepos, Paafenenue KoMIOHEHTOB SKCTPaKTA Tpo-
BOJMIH HA KOJOHKE UTHHOMA | M ¢ BHYTPeHHMM aMa-
METpOM 3 MM, 3aMoAHeHHOH XpoMaToom N-AW ¢ He-

30

noaBHHON #axroi dasoi FFAP ¢ maccoboil qoneit
10%. CropocTh rasa-HOCHTENA (Feiuiit) uepes KonoH-
Ky cooTBeTeTBOBaNA 30 MIT/MMH, TEMIIEPATYPa TEp-
MocTaTa koaoHEM - 150°C, nenapurena - 220°C. ge-
TexTopa-250°C.

KonmuuecTsenHoe onpeneieHue BEIMOTHLIH Me-
ToA0M aGCOMOTHON MpagyUpoOBHKK MO IUTOILATAM 1TH-
KOB OT KOHIEHTPAILUH CIIMPTA-TEN0OMEpa 1, B BOJ-
HOM pacTBOpE (FpagyHpoOBOYHLIE PACTBOPLI FOTOBM-
M 0O BEMHO-BECOBLIM CI1OCOGOM C NOC/IE10BATE k-
HLIM pasbasjiennem). [pUMEHEHRE TAKOTO MTOXO-
Aa He TpeGyer 3HAHWMA 3HAa4YeHUA koagupuumenTa
pacnpefeneHHs CMPTa-TeJ0Mepa N, MEX/IY BOJoH
H OPradHYeckiM PACTBOPHTENEM, OH HAXOJAMTCH B
CHPBITOH HOPME - B BH/1e CYMMAaPHOM0 FPayHpoBoy-
HOTO KoahpHumMenTa 3aBHCHMOCTH AHATHTHYECKD-
ro CHrHaa (niolag muka S, MB ¢} ot koHnesTpa-
UHH CTTHPTA-TEJOMEpPaA N, B BOJHOM PacTBOpe
[C,. mr/a). B unTepsane koHueHTpauu# ot 5 j1o
50 mr/m cnMpTa-Tenomepa n, BOJHOM PacTBOpe
aTa 3ABHCHMOCTE JIMHERHA M OIIMCHIBASTCA ypas-
HEHMEeM

8=(122,17+1,13)C,. (1)

Buinonmenue onpedenedun. B npoGupiy nome-
IAIH 5 MJI AHANH3MPYEMOTo pacTeopa i 1 M de-
THIPEXXITOPHCTOTO yrepoaa. CMech BCTPAXHBAIM B
Teverne 2 MuH. [locne pacenoenns daas skcTparT
AHAMTHIMPOBATH Ha XpoMaTorpade.

Brifop meroaos ananusa AU IBK # cuHTaHO-
Ja AJIM-2 onpepenanca ocoGeHHOCTAMM CTROCHMA
MOJEKY/ KOMIIOHEHTOR M MX cBoficTamMu. KpayH-
apupit [IBK 1 JILIN 0THOCATCA K MAKPOLMKIIHYEC-
KHM COEOMHEHHAM, HMEILMM B CEBOMX [MITHYEC-
KHX CTPYKTYPax aeKTPOHOA0HOPHBIE ATOMEI KHC-
Aopoaa. Cnegudryeckodt ocofeHHOCTRID CoeMHE -
HUH 3TOro [1acca ABAETCA CrocoBfHOCTE K 06paso-
BAHWIO YOTORYMBEIX KOMILIEKCOR ¢ KATHOHAMM 18-
JIOYHBLX H HENOYHOIEMETEHBIX METAIUION B PE3YITh-
TaTe HOH-AHUITOILHOTD B3aMMoae HCTBHA MEXYLY Ka-
THOHOM H ATOMAMM KHC/IOPOAA NOMMahHPHONO Koflh-
ua. [lpyn HanuumK ruapodobHEIX OpraHiYecKHx
(hparMeHTOR, PACTIONOMKEHHBIX Ha BHELIHel cTopo-
HE [IOTHMPHPHOrO Ko/IbLA KpayH-adupa, YBeTHYH-
BAETCA PACTBOPHMOCTE KOMILTEKCa KpayH-admpa ¢
KaTHOHOM B MAJIONONAPHEIX M HENMONAPHBIX OPraHu-
YecKHX PACTBOPHTE/AX, YTo cnocofeTeyeT Menhas-
HOMY MnepeHocy KoMiuiekca [2]. 9TH ocofeHHOCTH
JIEHAT B OCHOBE 3KCTPAKLIMOHHO-(POTOMETPHYeCKOi
METOAHKH ONpeJeleHHA MAKPOUMKIHYECKHE H
AHHIMYeCKHX TPOM3BOAHBLX MTOTHITHICHTIHEOIEH
{I13T), koTopsie achper THBHO COMBBATHPYIOT B X110~
podopme HoHHYIo napy kanuii (K*) 1 GpoMTiMano-
BbIH cHHKEA (ETC) [3]. Janusan meToguka GeL1a or-
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pofoBaHa AjA onpefe/eHHs COAePHMAHNA KpayH-
adHpos B BOJAHLIX PACTBOPAX.

Buinonnenue onpedeneiun. B [e1HTeNEHYIO
BOPOHKY noMeimamn 10 M aHATHSHPYEeMOro pacTso-
pa kpayH-a¢mpa, 3 mi1 BogHoro pacteopa BTC (eo-
AOpACTBOPMMBIH) C KOHUEHTpauHed 1 Mmoas/n,
2 mn Gydeproro pacteopa ¢ pH=6,86(1.36r KH,PO,
13.58 rNaHPO, 12H,0 pacTsopsmm B 100 M apc-
TRAMpoBaHHOH Boast) M 15 M uiopodopma. CMeck
BCTPAXMBAIH B Tederue 2 muH. [locne paccenoeHna
thaa IKCTPaKT OTAE/IAIN U M3MEDPAIH €ro ONTHYEeC-
KYIO TUIOTHOCTD B KIOBETE ¢ TOMLIMHOA MOrmouaso-
uero cnod 1 cM IpH UTHHE BOTHBI A=4 15 HM OTHO-
CHTENLHO KOHTPOJLHOID PacTBopa (CoAepKalero
BCE PEAKTHELL, KPOME OITpe/ie/iAeMoro KOMIOHEHTA).
B unTepsane koHUeHTpalmit ot 8 10 40 mr/n (010,02
10 0.1 mMmonas/n) kpayH-3dHpa B BOAHOM pacTeope
ONTHYECKARA [LNOTHOCTL SKCTpakTa (A) mpaMo npo-
MOPHHUOHANLHA KOHLEHTPALHH M OMHCHIBAETCH
YPABHEHHAMM!

ana JIBK
ana U

rne C,,; ¥ C, . — MACCOBLIE KOHUEHTPALMH ABK u
JUN cooTBETCTBEHHO, B BOAHOM PacTBODE.
BaMa0cTh 3HAYEHHH YINOBLIX KO3gpHIIHEHTOR B
ypasHeHuax (2) ¥ (3] yKasbiBaeT HA OTCYTCTBHE BITHA-
HHA MPUPOAE] 3AMECTHTENA B NONTHDHPHOM KO/LLE
KpayH-a¢pHpa Ha YCTOHYHBOCTE COJILBATHPOBAHHBIX
B xaopodopme accoumaros K’ - kpayH-agmp - BTC.
KomrutexcooGpasopaHie H MexgasHbIi nepeHoc
XApaAKTePHE! ¥ JULA HEMK/IMYECKHX aHaIOroB Kpa-
YH-COEMHEHMHA ~ MNOMMOKCHATHACHITHKONEH M MX
ahHpoB, K KOTOPbIM OTHOCUTCA HEMOHOTEHHOE 10~
BEPXHOCTHO-aKTHBHOE BewecTro (HITAB) cuHTaHON
AJIM-2. OTMe4eHHBIE CBOHCTBA HELHKJIHYECKHX
nonuspUpoB, TAKKE KAK M Y KpayH-2(HpPOB, cBA3a-
HEl ¢ HOH-HUNOILHEIM B3aHMOAEACTBHEM MEH(IY
aATOMAMH KHCNOPOAA 3PHPHBLX FPYTIN U KATHOHA-
MM, X0TA KpayH-5(HphI NPOARAIOT Goiee BLICOKYIO
HabHpaTeNbHOCTE PH KoMIUIekcoobpasoBaHuK
BCASNCTBHE PErYIADHOTO H (PHKCHPOBAHHOTO pac-
NOAGHKEHHA B TPOCTPAHCTBE JIDHOPHBIX ATOMOB KHC-
nopoaa |4). PeayneraTsl HaMepeHHil oNTHYeCKOH
MIOTHOCTH SKCTPAKTOB BOAHLIX PACTBOPOB CHHTA-
Homa AJIM-2 B guanasoHe KOHUEHTpaLHH oT 8 10
80 mMr/ 1, noJayHeHHbIe 110 BHILICYKa3aHHoA npoue-
[Iype onpeieneHud, NoOKasany OTCYTCTEBHE CONLBE-
TauMK cHHTaHooM AJTM-2 nouHo#i naps K' 1 BTC
B xnopodopme. [NomoleHHe CBETa HAa AHATHTHYEC-
KOl JUTHHe Bo/IHB] He HAGMIOOANOCEH M ITPH HCCIea0-
BAHHH CIIHPTA-TEIOMERR n:‘ B KAYECTBE COTLBATH-
PVHOLLETO AreHTa B HHTEpBale KOHUEHTPALMIA B BOA-
HoM pacteope oT 510 100 Mr /51, C y9eToM 3TOTC M Ha

ASTC= (0,0176 +0,0002)- Cpp. (2)
ASTE = (0,0168 +0,0002) - C,.. (3)

DCHOBAHHH 3aKoHa ANMHTHBHOCTH CBETOIOINONIE-
HMA ONTHYECKAA ILTOTHOCTE PACTBOPOB HOHHEIX ac-
eouuMaros, colkBaTHpoBaHHEX JIEK u JILIT, npa ye-
JOBHMH UX COBMECTHONO MPUCYTCTBHA C CHHTAHOI0M
AJTM-2 ¥ CIUPTOM-TENOMEPOM I, B BOAHBIX PACTEO-
Pax MOMHO OMHCATh YPABHEHHEM

AF®=0,0176:Cp +0.0169-C .. (4)

Henonsaopanue BTC 8 Ka4ecTBe aHHWOHA MTPH
ofpazoBaHM HOHHOTO accolHara K* - kpayH-admp-
ETC Tpefiyer crpororo KOHTpos pH BogHoro pacTeo-
pa, COOTBETCTBYIOLLETD CYIIECTEOBAHMEID OTHOSA DA -
soro aHnona BTC (pH 5-7). [IpuMenenne B faHHOiH
pafore IpYToro KpacHTesld — METAHMIIOBOrD JKEITo-
ro (M) - o6yc/IoBNIeH0 TeM, 9TO OH B hopMe ofHO3a-
PAIHOTO AHHOHA CYILIECTBYET B LUHPOKOM HHTEpBA-
nie pH (2-14) ¥ He SKCTParupyeTcs B X10pogopM HH
npx Kakux aHavenuax pH |5]. Beuia Mecaegopana
BO3MOKHOCTE olpeaeneHns cofepxanua J[IBK
JUT B BogHBIX PACTBOPAX, OCHOBAHHOMD HA COJILBA-
TalH KpayH-adHpamMi HoHHOI napet K' 1 MA{ B
xnopodopMme.

BuinonHenue onpedenenus. B 1enUTENLHYIO
BOPOHKY MOMENIANH 5 MJI HCC/IelyeMOr o pacTBo-
pa kpayH-admpa, 1 mn soaHoro pactsopa KCl
(1-10° mmons/n), 5 mn soaxoroe pacteopa MK
(5 mmons/a), 5 ma xnopodopMa H BCTPAXHBAIH
2 MMH. ONTHUYECKYIO [UIOTHOCTD 3KCTPAKTA Hame-
PAMH B KIOBETE C TONUIHHON NOTNOHIAKLIETO CA0A
0,5 cM np# ATHHe BOMHELA=405 HM OTHOCHTETLHO
KOHTPOJLHOTO PACTBOPA,

B nuanasoHe KoHUeHTpalmii ot 8 1o 40 mr/ a1 (or
0,02 mo 0.1 mmons/n) kpayH-ahupa B BOAHOM pa-
CTBOPE 3aBHCHMOCTE OITTHHECKOH MIOTHOCTH 3KCT-
paKTa 0T KOHIEHTPaLHK MHHeRHA H ONMHUChIBAETCH
ypaBHe HHAMH!

anaJIBK A= (0,0109+0,0002) Cp,. (5]
anaJUT A<= (0,0187 £0,0004)-Cyp.  (6)

Paanmuume B 3HAYSHHAX VITIORLIX KoadduuHeH-
ToB 06YCIOBNEHO, BEPOATHO, PA3HOM YCTORUHMBOCTEIO
acconmaTos K'-ALUM-M¥ u K -JEK-MH, koTopas
OMpefenAeTCA NPHPOACH AHNOHA M XAPAKTEPOM €70
B3aMMOAeRCTBHA C KpayH-aghrpamm.

3aMeHa KpacHTeNlA He NMPHBEla K NOABIEHHID
cnoco6HOCTH CAMPTA-TENIOMEPA N, U CHHTAHO/A
AJIM-2 consBaTHPOBATE HOHHYIO IApy B Xiopodop-
Me — B AMana3cHe KoHOeHTpanui ot 8 fo 80 mr/n
cunTasona AJIM-2 nor 5 go 100 Mr/n crmpra-Teno-
Mepa n, B BOJHOM pacTBOpe NOMOIIEHHE CBETA Ha
JUTHHE BOJHE! 405 HM He peErucTpHpoBanoch. AHa-
NOrvuYHLIM 06pasoM CBETONOIICIEHHE PACTBOPOB
uoHHEX accommartos K'-ALUC-MH u K'-[IBK-MH
MpH COBMECTHOM ITPHCYTCTBHMM KpayH-3(HpOoB B BOJ-
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HOM pacTeope ¢ cuHTanotoM AJIM-2 1 cnuproM-Te-
JNOMEPOM I, MOHKHO ONMHCATh YPaBHEHKEM

AM% =0,0109 Coex +0,0187 - Cor - (7)

Ypapnenun (4) u(7) perraeMbl MpH H3BECTHOM 3Ha-
vennn C . wm C . Hamrue GensonbHbix dpar-
MEHTOB Y Moeryisl [ BH ofycnopmmeaet ceeTomormo-
LEHHE ET0 BOAHBLIX PACTBOPOB B Y-oGnacTH criexTpa
H JAeT BOSMOHOCTh CIIE KT PO DOTOMETPHYECKOro Ori -
peaenernna C 6ea npeasapuTeNbHOI npobonoro-
TOBKH. B iManasoxe koHeHTpamyii ot 5 5o 50 mr/a
HEK saBHCHMOCTE ONTHYECKON TUIOTHOCTH BOTHOTD
PACTBOPA THHEHHA H MOJYHHASTCA YPABHEHHIO

A = (0,0114£0,0002) - C_,, i8)

NP H3MEPEHHM OTHOCHTEILHO AHCTH/UTHPOBAHHOI
BOAbI HA JJIMHE BOJHLL, COOTBETCTBYIOIEN MAKCH-
MyMY CBETOTIONIOLUEHMA, A=274 HM, C TOILIMHON No-
raowamilero cnos 1 em. Orcyrerere XpoMohopHBLK
rpyrmn B Mosekynax [ cunranona AJIM-2 w1 coiup-
Ta-TenoMepa n, ofecneunBacT CeleKTHBHOCTE OI1-
peaenexua IBH npr aHanuae BOAHLIX pacTBODOR,

Taxum ofpasoM, Hcrons3oBaHKUeE cekTpodoTo-
METPHHECKOID H SKCTPaRIHOHHO-pOTOMETPHYECKO -
ro metojoe onpejfenedua JIBK u cymmel kpays-
3UPOB COOTBETCTBEHHO MO3BOJAIOT YCTAHOBHTE
CofepIKAHHE KAMIO0I0 U3 KpayH-aHPOB B BOJHOM
pacTeope.

Ecnu KOJMYECTBEHHEIE METOME! ONpPEIeNeHHA
KpayH-3hUpoB NMPAKTHYECKH HE OIMCAHBL, TO A
HIIAB npegnaraeTca mMpokui COEKTP METOIHE —
rPaBUMETPHYECKHK, THTPHMETDHYECKHX, (hOTOMET-
PHYECKHX, rasoxpoMaTtorpaduyeckmx, B oCHOBE
OOJNBLUIMHCTEA KOTOPRIX NEHHT CIOCOGHOCTE STHX
COeIHHEHMIT K KoMILtekcooBpasonanmio. Bricoran

1023
0,95
0.90 -
0,85
0,80
0.751
0.70

& 0.651
0.604
0.55 4
0.50
0,454
0.40-
0,354
0.30 4
0.25-
0.204
0.154
0.10 4
0.05 4

A\

HYBCTBHTENBHOCTh KOIHYECTBEHHOID AHAIIMEA 100-
THTACTCHA NPH HCOMIL30BAHHH (POTOMETPUYECKOrO
MeTO/a, MOMYYHBLIENO IHPOKOE MPHMeHEHHE U3-3a
HOCTATOYHO GOMLIIONO KOAMYECTBA PEAKIINIA, B pe-
3YNETATE KOTOPEIX 00pasyoTeH OKpalleHHbLE KOMIT-
JIEHCHKIE COeQHUHeHHA, [IPOCTOTOR HCNOMHEHHA, HE
TPeGyOLIEro NPoBeIeHHA OCAMTEHHA HITH IKCTPaK-
LHH, OTTHYAETCA (POTOMET PHYECKAA METOIHKA OI1-
peneneHuA HITAB B BOQHBIX pacTBOPAX C HCNOML30-
BaHHeMm xeatos Fe(lll) c xpomasyponom S - npegcra-
BHUTENEM (heHOTKAPOOHOBBIX KHCIOT TpHeHIIMe-
TaHoBoro pafa [6]. Buifop xpoMaaypona S B kaue-
cTBe XeslaToofpasyionlero peareHTa ofycIoBIeH ero
atpperTHBHOCTEIO B cHeTemax ¢ HITAB npu dporomer-
PHHYECKOM ONIpeeNeHHH MANBIX COMEPIRAHME pas-
THYHBIX MeTa/Lnos [7].

Betnonnenue onpedenenun. B mepuyio koafy
BMECTHMOCTEIO 50 M BHocHan 10 Ma aneratHo-
amMuavHore GydepHoro pacraopa. 7 M BogHO-aLe-
TOHOBOTO PACTROPA XPOMaIypPONIa S ¢ MACCoOBO KOH-
ueHTpaumed 0.5r /1. yepea 2 mun - 0.8 ma pactso-
Pa Mele30-aMMOHMAHLIX KBACLOB ¢ MAaccoBol Ko -
nenrpatteit Fe(lll) 0.035 r/ o m anuksoty Hecnegye-
MOro pacteopa cuHTanona AJIM-2. O6beM pacrso-
Pa JoBOIHIH 10 METKH Ha Honbe JMCTHIIHDOBAH-
HOH BOAOH. Hepea | 4 NpoBoaIH H3MePeHHe OITTH-
HECKOM MONIOTHOCTH MPH ITHHE BOIHBI A=640 HM M
TOANTHHE NOMOUAKINETO CN0A | CM OTHOCHTEIBHO
HOHTPONBHOID pACTBOpPA.

lpegeapHTensto Ha ciekTpodoToMeTpe sLambdas
GbUTH CHATHI CIIEKTPHI NOMIOLEHHA cieTem Feflll) -
xpomaaypon 5 u Fe(Ill) - xpomaaypon S - eusTason
AJIM-2 ¢ uaMmenenneMm MaccoBoll KOHUEHTpaUH
cHHTaHoa AJIM-2 p nocnegsedt ot 1 go 20 mr/n,
NpeacTaBiieHHbIe HA PUCYHKE.

o2 4

5000 520 540 S50 580 600 620

¥ W T n——
T40 7BD  7BO
OnuHa Bonss, HW

640 €80 580 700 720

CnerTpel NornoweHua cuctes Feflll) - xpomaiypon S (1) w Fe(lll) - xpomasypon S - cuWTaHGN
ATNM-2 ¢ maccoBol oHUERTDaUMER cuitanona 1(2), 2(3), Si4), 10{5) v 20{6) mrin {CTHOCHTENBHD
AMCTHANMPOBAHHOR B00L NEW ToNWKWKE choR 1 o)
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Ha pucyHia BHIHO, 4TO B OTCYTCTBHE CHHTAHOMA
AJIM-2 MaKCHMYM CBETONOTIOINEHMA cueTembl Fe(lll)
- xpomaszypon 5 nabnogaeTcA NpH LIHHE BOJHb
1=567 uM. B npucyTCcTBHM cHHTaHona AJIM -2 noas-
NAETCH TIOCA © IIMHOM BoiHb! =640 HM, KOTOpan
fnuta BeIfpaHa B KAYECTBE AHAMUTHYECKOH. B HH-
TepBaie KoHUeHTpauui cuaTanona AJIM-2 ot 1,0
j0 10,0 mr/n nafimojaeTcA NpAMOIMHEHHAA 3aBH-
CUMOCTE OITHYECKOH MIOTHOCTH 0T KOHUEHTPaLH,
OIHCHLIBAEMARA YPABHEHMEM

Am = (0,04800,0034) - C_, (9)

e C | - MAcCoBasA KOHLEHTPALMSA CHHTaHOIA AJIM-
2 B BOAHOM PACTBOPE.

Ipw cogeprtanmy cuaTano a AJIM-2 8 pacTeope
poire 10 Mr/n HecKoNbHO CHHMKAETCA HHTEHCOHB-
HOCTb MOTIOUIEHMA, YT0, BOSMOMHO, MPOMCKOIHT
penejcrsue ofpasopanua koMruiekca Fe(lll) c cun-
TaHoioM AJIM-2, He ofnagamnero XxpoMoo PHEIMH
croftcTeamu [7].

Bruia Hooaegoeaia cnocobfHoCTE KpayH-2pHpos
JBK n Ul & roMmiekcoobpasoBaHHio B CHCTEME
Fe(l1l) - xpomaaypon S, B HHTepBase KOHIEHTPALIMH
ot 10 a0 40 Mr/ 1 3aBHCHMOCTE ONTHYECKOHN MIOTHO-
CTH OT KOHIIEHTPALMKM KpayH-3dHpa B pacTBOpe 4-
HeilHa ¥ ONMUCKIBAETCA YPABHEHHAMH

ana [IEK A®=(0,0043+0,0002)-C ., (10}
aas JIUC A% =(0,0009£0,0001)-C, .. (11)

CpasHenMe 3HAYeHUE Ko3hpDHIIHEHTOR B ypas-
HeHusx (9] -(1 1) noxaasipaeT, 4o HAWDOTLILAA YVH-
CTEUTEIRHOCT ONpedeneHHA XapakTe pHE JULA CHH-
Tanona AJIM-2 - coefHHEHNHA C TMHERHOR MOICKY-
NAPHON CTPYRTYROi. [TpH Nepexoie K coeiMHEHH-
AM UMHEAMYMECKOR CTPYKTYPBI YyBCTBHTEILHOCTE
CHHAASTOA, HTO, CKOpee Beera, 00yC/IoBIeHo CTepu-
YECKHMH TPYIHOCTAMHM MpH kosMiLtercoobpasoBa-
HHH € yHACTHEM MOJEKY] ©KECTHOro» CTPOCHHA.
MexaHnaMm xoMrUiekcoobpasoBaHHA 3aBHCHT H OT
MPHPOILL 3AMECTHATENER B IOTHa(HPHOM KOIbLE Kpa-
VH-3pHPOB. 3aMeHa HACKILIEHHLIX ()PArMeHTOB LIHK-
JNOTFEKCAHA HA APOMATHYECKHE IIPHBOANT K HEROTO-
POMY YBEITHYEHHIO YCTOITIHBOCTH TPEXKOMTIOHEHTHO-
ro komnnexca Re(l1l)-xpomasypon S-kpayH-admp.

CrocofHOCTh CITHPTA-TEIOMEPA N, K KOMILIEKCO-

ofipasopaHuio B cucreme Re(lll) - xpomasypon S ne
OTMEYAIACH — B MHTEPBaJe KOHLEHTPALHH 0T 5 A0
100 mMr /a1 cnMpra-TenoMepa n, B BOGHOM pacTeope
CBETOMNODIOLIEHNE HA [/THHE BONHbLI A=640 HM oTCYT-
CTBOBANO.

BoaMoHOCTE AHAMHTHYECHOTO HCHOIB30BAHMA
thoToMETPHYECKOH METOIHKH C XPOMA3YPOIOM S 1A
orpegeneHHA coaep:aHua cuHTanona AJIM-2 8
BOJAHBIX pacTBopax ofycnos/ieHa aJJHTHBHBIM Xa-
paKTepoM CBeTONOMoMmeHHA. Baneacrese aToro on-
THYHECKAA [UI0THOCTE BOTHEIX PACTBOPOR TPEXHOM-
MOHEHTHLIX KOMILTEKCOB [IPH COBMECTHOM [IPHCYT-
cTeUH cuHTanona AJIM-2, IBK u JIUT Moo onu-
CaTh ypasHEeHHEM

A#=0,0480-C_ +0,0043.C__+00008-C_ .. (12
Ch LB L

TakuM o0pasoM, Pe3yNETaTh NPOBeIeHHbIX MC-
CNejoBaHMA NMO3BONAKT MPELI0KHTE CAeIVIOLIYH
CXeMy KOJIMHEeCTBEHHOr0 aHaIHaa BOJHEIX PacTBo-
pOB, COAEPHALILMX KOMIOHEHTEI 3KCTPAKLMOHHOH
CMEeCH:

- onpejeieHHe MACCOBOH KoHUeHTpauuu C
CITHPTA-TEIOMEDPA T, FA30XPOMATOr pAQHHECKHM
meToom, C paccYMTHIBAIOT Mo ypasHenHio (1). OT-
HOCHTEILHAA TOTPEITHOCTE HAMEPEHHA HE [PEeBk-
maeT 12 %:;

- orpeAeneHHe Maccopoi koHuenTpamuy JIBK
Chan Yd-cnexrpodoTomeTprdeckum MeToaom. C
PACCHMTRIBAIOT (10 YpaBHEHHO (8). OTHOCH Te/IbHAR
MOrpeHoCT: MaMepeHs cocTannaeT 8 %,

- BRCTPAKIHOHHO-POTOMETPHYECKOE OlpEfene-
uue ¢ BTC vap MHC Macconyio koHueHTpaumMmn LT
Cyyr PACCHHTBIBAKOT 110 YPaBHEHHIO (4) e (7). O7-
HOCHTEIBHAA NOMPEITHOCTE KOCBEHHOTO H3MEDEHHA
C,y COCTABAAET 27 ¥

- (POTOMETRHHECKOS OITPEIETEHHE C XPOMASYPOIOM
5, MaccoByio ROHLEHTPAIHIO CHHTAHOIA AJIM-2 pac-
CHHTHIBAIOT M0 ypasHeHHo (12). OTHocHTENLHARA
NorpelHocTh HaMepedna C  KAK NOrpelHocTh
KOCBEHHOTO MaMepeHHA He NpeBkinaer 53 %,

PaspafoTaHHAA CXEMA KOJIMHYECTREHHOTO aHaIH-
3a 6bu1a onpofoBaHa Ha MO/ IbHOM DACTBODE, ITPH-
roToBIEHHOM 00 BEMHO-BECOBLIM METO0M. Peayih-
TaThl AHAIMAA MOIENBHOTO PACTBOPA NPeAcTaBe-
Hel B TAbnMue,

PeayneTaTel aHanvia ModensHoM pacTeopa

Onpegenaemein komnokent| Beegero, mrin Haiaero, mrin (npw geyx napannéfibHolx
onpafenaHUax 1 A0BEPWTENLHO BeposTHOCTH P=0,95)
AEK 10,7 10,0+0.8
39,2+10,6 (c MXK)
Aaur 478 38,8£10,5 (cETC)
Cudradon ANM-2 253 2151114
Criupr-TENOMER N, 107 102412
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DETERMINATION OF ORGANIC COMPOUNDS, USED IN EXTRACTION TECHNOLOGY OF HIGH LEVEL

RADIOACTIVE WASTE FRACTIONATION

E.A.Demchenko, T.V.Kirillova, N.A. Medvedeva, I|.A. Kazakova

Macrocycle polyethers - crown-ethers - are considered to be perspective extragents for treatment
of spent fuel and radioactive waste utilization due to their high selectivity of complex formation with
metal cations. Affectivity of using extractive system based on crown-ethers depends on losses, connected
with solubility of extraction system components in reextragent (water). Method of quantitative analysis

of water solutions is developed to control these losses.
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