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U,arq1&11W1blii HaY"llO-•CCJICAOSATU .. CKHH 1UICTllT}'T HH ..... all,HH 

H TCll••0-31l0HOM ... ec&•ll llCCJICA-HH "0 ATOMHOH H3"9:t 

"Tesm•e (U,HHHlll'C*•H4'0PM) 1986 r 

PaaJIBtIHHe ROMIIJieRcu MTliIB8.JleHTHoro xpoMa mHpo1w np>rMeIDIIOT­

CR )V1R W!IlaMH'l8CROti IIOJI.R:pHaarJ;HH rrpOTOHOB, ROTOp!:le CJ!yJKa.T MH!lle­

.HRMH B aRcnepHMeHTax no rbliaHRe aJteMeHTapH!:lx tiacTHu. 06u'!Ho Hx 

IIOJ!ytfaRJT B pa.CTBOpe np;tMblM B03~eilcTBHeM OHXpOMa.Ta Ra.JIHR HJIH 

HaTpHR c 3THJ!eHrJIHROJ!eM [I] ' npOTOHl:l ROTOporo noJI.R:pH3YDTCR. 

3TH ROMIIJ!eRCbl H8CTa0HJIDH!:l BO BpeMeHH [I] • Mx cneRTp!:l ·aITP no~~ 

po6HO H3y'!eH!:l B HHTepBaJte TeMnepa.TYp 77-320 K (I,2] • 

IToa~ee [3] OblJIH CID!T83HpOBaH!:l CTaOHJIDH!:le ROMIIJ!eRC!:l IIRTH­

BaJieHTHoro xpoMa B B~e MeJIRORPHCTa.JIJIH'leCROro rropO!llRa. 8To Ra­

Jlli8BHe (JIHOO Ha.TpHeB!:le) COJ!H 6HC (2-r~ORCH-2-MeTHJt6yTHpa.To) 

ORCOXPOMa.Ta ( V (K-HMBA-Cr(V) HJ1H Na-HMBA-Cr ( v ), COOTBeT-
CTBeHHO. 

UeJID HaCTOffilleil pa.6oTH HCCJ1e~OBaTD npH ROMHaTHoil TeMIIepa.TY­

pe MeTo~oM 3IIP cBoilcTBa 'coJteil HMBA Cr( V ) , pacTBopeHHHx B aTH­

J1eHrJ1HRoJ1e, H Cpa.BHHTD c ROMIIJieRCaMH Cr( v) (Cr(OCH2-CH20)2) B 

paCTBOpe, noJ!ytfeHHOM no TeXHOJ!OrHH [I] • 

ll3MepeHHR rrpOBO~CD Ha YCOBep!lleHCTBOBaHHOM 8ITP-cneRTPO­

MeTpe PH-I306. To'!HocTD onpe~eJteHHR lllHPHH!:l JtHmm:, corJtacHo nae-
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nopTY, cocT8.BJIRJl8. He MeHee IO%. 3Ha.qe:mre noJIR K3MepRJ:tocD npK-

6opoM illI-9 c TO'IHOCTDD no ±ro3 MT. ~yBCTBKT9JlDHOCTD cneKTPO­

MeTpa KOHTpOJIKpOBa.JiaCL CTaH,ll;apTHl:lMK 06pa3~ Ha OCHOBe n~fII'. 

ITepBOHaq~HaR MOJIRp:HaR KOHU9HTpaUIDi co aTKJ19Hl'JIKKOJ19Bbl'X 

pacTBopoB HMBA Cr( v ) cocT8.BJIRJl8. ?.ru-3 MOli/Jl, ~o oTBeqaJlo 

xoHUeHTpau;im N ... 4,4·I018 napaMarHKTH!:lX ueHTpOB B I ~ aTKJleH­

rJIHKoM. ITpK aTOM HaOJl~eTcR o,nHa JIHHKR, mKpKHott AH "'0,5 MT, 

~ --<fe.KTOP KOTopott paBeH I,9777±0,0002. ITpKBe~eHHHe 3~9CD K 

HID!te 3HaqeHKJJ cpe,Il)!eK~TH'IHOtt OIUK6KH no~qeH!:l Ha OCHOBe MHO­

roxpaTHOrO IlOBTOpeHKR K3Mepemrli:. IlpH pa36~eHKK paCTBOpa KOH­

ueHTpauKK co 3THJleHrJlHKOJ19M BK~ 3IIP--cneKTpa MeHReTCR. ITpH KOH­

ueHTpau;im C = O, 13 c 0 JIKHKR pac111eilJI.R:eTCR K npH C = O, 02 C 0 

OHa pacna,naeTCJ! Ha ~eBRTD aKB~CTaHTH!:lX y3KKX JIKmrli: (pKc.I). 

Taxon cneKTp, KaK K3BeCTHO (I] , ooycJlo~eH B38.KMO~ettcTBKeM 

cnKHOB ~eKTpoHa co cIIKHa.MK OKPYJKalWllOC npoToHoB (~onoJIHHTeli-­

HM CBepXTOHKM CTPYKTYpa ( ncTC)) • illKpKHa I<aJK,ll;Ott Jll'IHKK COCTaB·· 

~ AH~ ,.., 0, 03 MT, paccTORHKe Ai M1el!OJY OT~e.JIMIHMH rnraaMH 

"' 0, 06 MT ~ -!lru<TOP ueHTpaliHOft J1KHKK paBeH I , 9799:to, 0002. 

3TK ~a.HHHe XOpolIIO COrJlacymc.R: CO CileKTpaMK ncTC pacTBOpa 

no~qeHHoro no TeXHoJlor:rur [I] • 

·naJlee OHJlH HCCJle~oBaHH 3IIP-cneKTp!:l aTHJ1eHrJlHKOJteB!lX pacT­

BOpoB COJleft 1003A Cr ( v ) npH KOHU:eHTpauKH 0, 02 co B npHCyTCT­

BHK ~06aBOK 2-MeTKJl-2--~0KCRMa.CJI.IDlOft KHCJlOThl (HMBA). IlpH 

~o~e:mm 3T01'1: KHCJlOThl cneKTP nocTeneHHO B~OH3MeH.R:eTCR K no­

RBJ1R9TCJ! O.ItHHOqHHft ylIIHpeHHH1'1: CHrHaJl, CMe111eHHHit B OOJlaCTD Clili-
+ 

Hl:lX noJlett c ~ = I,9777-D,0002. Y~e npH IO-I2-KpaTHOM MOJlDHOM 
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H36HTKe HMBA B cneKTpe Ilpa.KTHqecKH OTCYTCTByeT UCTC. 

Ero HHT9HCID3HOCTD B "'50 pa3 MeHDme O.ItHHOtffiOft JDIHHH (pHc.2). 

CJlelJYeT OTM9THTD, qTO B Jlt06ott MOMeHT BpeMeHH, eCJIK CHOBa 

pa30aBJ!RTD paCTBOp 3TKJ1eHrJlHKOJ19M, BHOBD IlOJIBJJHeTCR ncTC, B TO 

BpeMll KaK ~OOaBKa BO,nH npID30,ItHT JlHlIID K yMeHDll19HKIO a.MllJIHTy,nH 

CHrHa.Jla oea B~HMoro H3MeHeHIDI cnexTpa. AHaJIOrHtffiHe pe3yJlDTaTH 

Ha6JlD~amcJJ H B pac TBOpax KOMilJleKca ( c r- ( OCHrCH20) 2) • n~ -

qeHHoro no MeTo~e [I] • 

CoBOKYIIHOCTD BHmeyKa3aHH!:lX 3KcnepHM9HTOB Il03BOJIReT C~eJlaTD 

BHBO~ 0 HaJlHqHK ITO~IDRHoro paBHOB9C:wi MelK,llY THilaMH KOMilJleKCOB 

Cr( V) B ~ocmTo:<mo paa6~eHHHX pacTBopa.x tC = 0,02 C0 )arn­

JleHrJIHKoJIR. HBJIRRCD CTa6HliHHMI!: coe.ItHH9HWrMH B TBep~OM COCTOR­

HHH, Bee coJlli HMBA Cr( V ) B pacTBopax aTKJ1eHrJIHKoJIR o6pa3ym 

ROMilJ19KCH COCTaBa . (Gr ( 0CHrCH20) 2 j , ~apaxTep1rnyeMoro ncTC. 

3Ta peaKu:HJJ Mo~eT OHTD npe~cT~eHa. CJ19.DY!ll.llHM o6pa30M: 

HMBA Cd V) ---2!!£!~!!!'.~Q~---- (Cr (OCHrCH20>2> 

HMBA 
0Ha B03MO~ npH yCJlOBKH COKSMepHMOCTH ROHCTaHT KOMilJ19KC006pa-

30Ba.HIDI aTHJleHrJlHKOJIR H HMBA c KOHOM CrtV). CooBeTCTBYKIUHe ,D;aH­

HHe B JlHTepaType OTCYTCTBYIOT, HO COITOCT~eHKe ROHCTaHT ROMil­

Jl9RC006pa30BaH:wi aTIDC JlHr~OB c HOHa.MK rrepexo~x MeTaJ1JlOB[4] 

Il03BOJIRm rrpe~OJlO~HTr, qTO OHM O,Il)!Oro rrop~ • .llirr~ KOMil­

JleRca HMBA Cr(V) co~epJKJaT I6 rrpoToHOB Tpex copTOB, y~aJleHHl:lX OT 

ff,Iijl8. xpoMa Ha qeTHpe XHMKqec:irn:e CBR3H, qTo 3aTpy~eT o6Hapy~e­

HHe nCTC. 06 3TOM CB~9T9JlDCTBY9T ~OITOJIHHTeJlDHOe HCCJ19~0BaHH9 

pacTBopoB ROMilJleRca HMBA Cr(V) B MeTaHOJle, aTaHoJle, au:eToHe H 
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BO,ne c KOHUeHTpa.rumMH ' COOTBe TC TBY rooniMK N N 4 • 4. l o1 t3 IIapa.Mar­

HHTH!:lX ueHTpoB B I Mil paCTBOPHTeJI.ff. Bo Bcex BTHX pa.cTBOpax Ha6-

J![Q~aeTCJI O,nHa JIIDIIDI c ~ = I • 9779±0. 0002. ~OpMa .mnnrn 3IIP H 

BeJIWnUIB. ~ -ipaKTopa. He MeH.R:eTCJI rrpH yMem.rnemm: KOHu;eHTpa.uHH 

B IOO pas. 

EHJia Ta.IOKe HCCJie,noBaHa CTa6HJI:&HOCT:& KOMIIJieKca HMBA Cr(V) 

B paCTBOpe BTHJieHr.mmoJIJI .nBYMR MeTO,na.MH: ITO H3MeHeHHIO 8.MIIJIKTY­

.nH JllIHHH 3ITP H c IIOMOIIU>IO crreRTpajloTOMeTpa. C!l?-26 Ha ,IVIHHe BOJIHH 

420 HM, Ha RoTopoli Ha6JI1QIJ;aeTcJI rrepexo.n IIRTHBaJieHTHoro xpoMa B 

TpeXBaJieHTH!:lii [3] • KaK BH,llHO H3 pHc.3, HCXO,nHa.R: KOHu;eHTpa.uHJI 

na,naeT BKCIIOHeHUHBJ!:&HO c xapa.RTepHHM BpeMeHeM ,..., ;j ,nHJI He3aBH­

CHMO OT H3MeHeHHJI Ka.K KOHUeHTpa.u;HH IIapa.MaI'HHTHl:lX ueHTpoB B nrn:­

pOROM ,nHana30He, TaK H OT HX npOHCXOJK,ll;eHHJI. 

TaKHM o6pa30M, XOTJI cymecTBeHHofi pa.3HHUH B CTa6HJI:&HOCTH 

pacTBopoB coJie~· HMBA Cr(V) H rroJIYqeHH!:lx no MeTo,nHKe CI] He Ha-

6JI1QIJ;aeTCJI, TeXHoJiorRR: rrpHroTOBJleHHJI BemecTBa ,nJlff npoToHH!:lx rro­

JI.fIPH30BaHHHX MHllleHeli c IIOMOIIU>IO COJIH 3Ha~HTeJI:&HO npome. OcHOBHO~ 

rrpeHMJmecTBO, O,nHaRO, CBJI38.HO co CTa6HJI:&HOCT:&IO COJIH, ~TO .neJia­

eT B03MOl!UillM ee . rrpe,nBapHTeJI:&HYIO Hapa60TRY H ,n.IDITeJI:&HOe XpaHe-

·HHe .no HaqaJia BKCrrepHMeHTa. 
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rronrrnc.11 K mcYHKAM 

Plic.I 3IIP-cneKTP 3THJieHrJIHKO~eBoro pa.cTBOpa. co;rn: HMBA Cr(v : 

npH C = 0,02 C0• 

Plic.2 3IIP-cneKTP aTHneHrJIHKO~eBoro pa.cTBopa co;rn: HMBA CrlV) 

npH IO-Kpa.THOM MOJll>HOM H36&TKe HMBA KHcnoT& • 

.?He. 3 .113MeHemte OTHOCHTeJll>HOit KOHU;eHTpa.u;lm N/ N 0 napa.Mar­

lntTHl:ilX ueHTpoB B pa.cTBope 3TMeHrJIHKOJIR co BpeMeHeM 

o - ~aHH&e,noJJy~eHHlie c noMOUIDD C~-26; 

t::. - ~aHH&e,nOJJy~emrne H3 CID'HaJJa 3IIP .If.1IJI aTMeHrJIH­

KoneBoro KOMJLneKca Cr(V) B paCTBOpe, IlOJJy~eHHOM 

no T0XHO~OrHH [I) ; 

x - ~e,noJJy~eHH&e H3 cHrHMa 3IIP .If.1IJI aTMeHrnH­

KoneBoro paCTBOpa COJfil HMBA Cr(V) rol8a.u.MM:b-1. 
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