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BBe.n;eHRe 

KoMUJieKoHHe coe.mmemm Cr(Y) Hammt IIIHpoxoe npHMeHeHRe 11 R,JtepHoii 

WH3HKe B xa~eoTBe pa6o~ BemecTB B MHrneHRX c rrOJIRpHaOBaHHHMH R.npaMH 

Bo.n;opo.n;a H .n;eiTepHg, HaK6oJibmee pacrrpooTPaHeHHe no~ KOMUJieKoH 

Cr{Y), KOTOpHe CHHT83HPJIDT B .IJ;ByaTOMHHX CrrHpTax- ,n;ROJiax B T8MHOBHX 
YCJIOBRffX rryTeM TepMH~eCKOrO BOCCTaHOBJieHRR COJieH XPQMOBOH KHCJIOTH. 
CBoioTBa aTHX KOMUJieKoOB .n;ocTaTo~o xopcmo Ha~eHH /I-?/. CoJIH xpoMo

BOH KHCJIOTH B rrpHCYTCTBHH opraHH~eCKHX BemecTB 06Jia.IJ;aiDT BHCOKOI ~CT
BHT8JibHOCT:OIO K CB8Ty, PeaKI.(HIO BOCCTaHOBJieHRR C08,IUIH8HHH Cr(YL) B .IJ;RO

Jiax MOJIIHO rrpOBO.IJ;RT:O rpoTOXHMH~eCKHM MeTO.IJ;OM. B pa6oTe /S/ OJIHCaH rpoTO

CHHT83 pa6o~ero BemeoTBa MHmeHH KOMrrJieKca Cr(Y) B rrporraH.IJ;HOJie. llpH 
3KCITOHHpOBaHHH pacTBOpOB 6HXpoMaTOB B .n;HOJiax B03MOXHO o6pa30BaHH8 

paaJIH~ coe.n;HHeHHH Cr(Y). Mol!IHo rrpe.n;noJIOlltHT:O, ~TO B aToM CJIY'!ae, 
KaK K rrpH T8MHOBHX peaKUKHX, MOryT o6paaOBHBaT:OCE ROMITJI8KCH Cr(Y) xe

JiaTHOrO TKITa 0 .IJ;BYMfi rH.n;pOKCHJI:OHHMH rpyrrrraMH H ROMITJI9KCH - rrpo.n;yKTH 
rrpHCOe,n;HHeHRF.t O.n;HOM OKHCJI9HHOM HJIH H80KHCJI8HHOM CITHpTOBOH rpyrriTH /S/, 

~~e~~~~H~ ~~~~~-~~~e~=~:~~=~~-:~~ .. o~~f~i~ _:~_::~~-
nnx' Vi \J J .0 qi\JJ.-V.AM'Ut'II1"1UV.£\ .. J..t\, .,t~VQ.[\ .......... J.Il.A .LJ.t.LVV.I.l~ .t'UVV.A..U. u..., .U.VJ .A.V.U.&,u.u 

3THX peaKIJ;ID!: M8TO.IJ;OM 3JI8KTpoHHOrO rrapaMarHHTHOrO pe30HaHCa (3ITP), 

BemeoTBa MHill8HH Ha OCHOBe KOMIIJieKCHI:lX COe.IJ;HHeHHI Cr(Y) B ,n;HOJI8X 
CO.n;epmaT¥!0% TIOJIEpK3yeMHX rrpOTOHOB OT o6mero ~CJI8 HYKJIOHOB. ~ no
B!lill8HRR co.n;eplKaHRR BO.n;opo.n;a B pa6o~eM BemecTBe MHmeHK llteJiaTeJI:oHo Hc
noJI:oaoBaT:o npe,n;eA:DHHe O.IJ;HOaTOMHHe CITHpTH, ROTOpHe co,n;epma~l4% ITOJIE

pHayeMHX ITpOTOHOB, KpoMe TOrO, O,n;HOaTOMHHe CITHPTH, TaKKe KaK 6yTaHOJI 

H IT9HTaHOJI,o6Jia.n;aiDT ITOBHmeHHOH CTOHKOCT:OIO R pa,n;Ha[(HOHHHM ITOBpeJK.n;eHKRM 
ITO cpaBHeHHIO C .IJ;HOJiaMH /!2-IS/, Pa.IJ;HauHOHHaE CTOHKOCT:O BemeoTBa HBJIH-

8TCE BaliiHol xapaxTepHcTMKoii MHmeHH. B axcrrepHMeHTax Ha ycRopHTeJIEX 

~epea BemecTBO MHIDeHH npoxo.n;HT ~OK ycxopeHHHX ~acT~, Bll3HBaR pa.n;Ha
I.(HOHHHe ITOBpeJ~t.IJ;eHHE BemeoTBa. 3TH ITOBpeJK,n;eHHH CHHJ!taiDT .IJ;OCTHrHYTYIO no
JIEpH3a[(HIO g,n;ep /!2-IS/, CHHllt8HHe ITOJIHPH38UKH rrpHHHTO OUeHHBaT:O xapaK

TepKCTffq8CKOH .IJ;030H ,n;enoJIHpH3a[(HH MHID8HH ~ , CITOC06HOH CHH~~ 
ITOJIEPH3a[(HID B e paa OT Ha~aJI:OHOI Be.ll;ir'mHH. p KOHe~ag = R. e ~ ' 
r.ne P KOHe.!¥!8Jh- TIOJIEpH3alliDI ITOCJie 06JIY"i8HRR TIOTOKOM YCKOpeHHHX ~ao
THU Ha OM ; f6 - Ha~aJI:DHrut !IOMpH3a[(HH (,n;o 06JIY'!8HM); ~ - ITOTOK 
~aCTHU Ha 0~, YM8H:OillaromHH ITOJIEpH3a[(HID R,D;ep B e pa3 OT Ha~:OHOi 
B8Jrn~HH. 
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.IL.mJ Ml'III181ffi Ha OCHOB8 .I(HOJIOB ~ == (I -2, 5) • IOI 4 SJI8KTpoH/ CM2 • 
.IL.mJ Mlrnl81ffi Ha OCHOBe 6yTaHOJia, TI8HTaHOJia 'Cf6 == 5• IQI4 SJI8KTpoH /Cl,/'. 

O~HOaTOMHHe CnRpTH yxe HCTIOJib30BaJIHCh B Ka'leCTBe paCTBOPHTeJieR 
npH np~roToBJieHHH EeuteCTBa MHIIleHH /IS' IZ' I 5 ' I 7 I. B Ra'!eCTBe napaMar

HHTHOH ~o6aBKH, He06XO.I(HMOH ~ ocymeCTBJI8HHR npo~ecca .I(HHaMH'leCROH 
TIOJIRpHS~H npOTOHOB, HCTIOJih30B~Ch CT86HJihHHe CB060~e ~HRaJIH 
HJIH CTa6HJihHHe KOMIIJieKCH /I5-I9 • Ilpo~ecc paCTBOpeiDHI CBR3aH C paa

.1IH'IHHMl! WHSH'!ecKHMH HJIH XIJJV!l11!8CIUi!lll1 Bamn>Jo~eiicTBHRMli MeJiUlY pacTBopH
TeJieM H paCTBOpeHHHM B8!1l8CTBOM. Ilplil OXJlaJK,Il;8Hlillil CnHpTOBHX paCTBQ
pOB CTa6HJihHUX ROMTIJI8RCOB Cr(Y) MO~eT npOHCX~Th KpHCTaJIJIHS~ JIH-
6o napaMarHHTHOH ~o6aBRH, JIH6o pacTBOPHTeJIR I 7/. HaJIHqlJ:e B pa6o'!eM 

B8!1l8CTB8 Ml'IIIl8HH H8CROJihRHX liJaSOB~ COCTORHHH He TIOSBOJIReT ~KTHBHO 
OCY!Il8CTBJIRTh npo~ecc nOJIRpHS~H /IS, 2D, 2I/. IlpH paCTBOpeHHH B CnRp

Tax CTa6HJihHUX KOMIIJieKCOB Cr(Y) BOSMOXHO TaK~e o6paaOBaHHe H8CROJihRHX 
napaMarHHTHUX ROMIIJieRCOB C paSJIH'lH.!lMll # · - liJaKTOpaMH, npe~CTa.:BJJIDO

IIlHX C060H B OCHOBHOM rrpo~RTH 3aM8!1l8HHR JIHr~OB ROMIIJieKCa JIHr~aMH 
paCTBOpHT8JIR / 22/. IlpHCYTCTBHe B B8!1l8CTB8 MHIDeHH paaJIH~ napaMarHHT
HUX ~06aBOR OCJIOXRR8T TIOJIY'l8HH8 MaRCHMaJihHO BOSMOXHOH nOJIRpHS~ 
JI.I(epHUX CrrHHOB. YqlJ:THBaR STH cBoitcTBa pacTBopoB, ~eJiecoo6pasHo 6HJio 
6H CHHT83HpoBaTh Cr(Y) Henocpe~CTB6HHO B O~OaTOMHOM CnHPTe. O~aKO 
rrpoBe~eHHe T8pMH'l8CKOro rrpo~ecca BOCCTaHOBJI8HHR Cr(YI), KaR B .I(HOHax, 
B O~HOaTOMHHX CnHpTax He ~aeT peayJihTaTOB. MH c~eJiaJIH ITOITHTRy rrpOBeC
TH peaR~ID BOCCTaHOBJieHHR 6HXp0MaTOB B CnHpTax ITO~ B03~8HCTBH8M CBeTa. 

~OTOXHMH'!8CRHH CHHT83 

O~oaTOMHHe CnHpTH B8ChMa JierRO ORHCJIRIDTCR XpOMOBOH RHCJIOTOH R 
ee COHRMH, OC06eHHO no~ ~8HCTBH8M CB8Ta B BO~ paCTBOpax /II/. IlpH 

STOM 008.I(HH8HHR Cr(YI) rrpeBpamaroTCH B KOMIIJI8KCH Cr(lli),H ~OJirO He y~
BaJIOCh s~HKCRpoBaTL o6paaoBaHRe coe.mrHeHHi Cr(Y). 

IlpH ~TOBOCCTaHOBJI8HHH COJiei XpOMOBOH RHCJIOTH B 9THJIOBOM CnHpT8 
6HJIR aapei'RCTpRpOBaHH M8TO~OM 3IIP ~e pasHOB~OCTH COe.I(HHeHHH 
Cr(Y)/23/,o~a H3 KOTOpUX HBITH8TCH TipO~KTOM ~OTOXHMll'l8CKOH peaKqHH,a 
,IijlyraR o6paayeTCH B T8MHOBOM npo~ecce. B CBRSH C 9THM, TIQ-BH.I(HMOyY, 
coe~eHBH Cr(Y) B aTaaoJie oRasaJIHch 6H ~OXHM pa6o'!BM BemecTBOM ~ 
JI.I(8pHHX MHmeHel, TaR RaR B TaKHX CRCT8Max .I(HHaMH'l80KaR ITOXSpRSauBS Mo
a8'1' COITpoBOJJO(aThCH paSJIH'mOI CITHH-pemeTOtmOI peJiaRCruniel OT H80~0po~
HHX CITKHOBHX rrpHMeCel. llpR ~'l'OBOCCT8HOBJI8HHH 6HXpOMaTa B H.6yTHJIOBOM 
H TpeT.6yTHJIOBOM CITHpTax aaperRCTpmpOBaHH COOTB8TCTB8HHO ~ R O.I(HH 
cHrHSJI 3IIP coe.mraeHHI Cr(Y). MOZHo o~aT», 'ITO B roMoJioi'R'!ecRoM PMY 
rrpe~e.in.ma: CITHP'l'OB CYDt8CTBYJIT 006.I(HH8HHJi, ~TOBOOCT8HOBJI8HH8 B ROTOPHX 
npoTeKaeT c o6pasoBaHHeM o~oi pasao~ooTR ooe.mrHeHKI Cr(Y). 

2 

""' 

Ilpo~o~ pa6oTy c npe~eJILHHMH crrHpTaMH, MH npoBeJIH xccJie~oBaHHe 

~TOXHMH'!8CKHX H ITOCJie~ T8MHOBUX peaK~ npH 06JIY'f8HHH pacTBOpOB 
6HXpOMaTa aMMOHHH B H.TieHTaHOJie. B OT~8JihHUX OITHTax ~ YB8JIH'l8HHH HC
XO~OH KOH~eHT~ 6HXpOMaTa 6HJI HCTIOJibSOBaH KpayH-3~Hp-.I(H6easo-I8-6-
aqmp. 

B nepBHtmoi peaRUHR ~TOBOCCTaHOBJieHKR 6HXpOMaTa aMMOHKR B H.rreH
TaHnne o6paayeTCH npoMe~oqHH! rrpo~KT, perRcTpHpye~ MeTo~oM HMITYJih
cHoro ~TOJIHSa. IlpH STOM B SJI8KTPOHHOM crreKTpe rrorJIO!Il8HKR RCCJie~eMOH 
cHcTeMH noHBJIHeTcH .IT,JllffiHOBOJIHOBaH rrOJioca c MaKC:HMYMOM B o6JiaCTH A = 
= 640 HM (pHc.1, IDTPHXOBaR JIHHRH) H paCTBOp rrpH06peTaeT HpKO-CHHIDID OK
paCKY.llpeKpameRHe o6JiyqeHHR TipHBO~T K 6HCTpOMY HC1!83HOB8HHID ~HOBOJI
HOBOH ITOHOCH H rH6eJIH rrpoMe~TO'!HOrO TIPO~KTa (pHc.1.3). BpeMR 3X3HH 
HHT8pM8.I(HaTanprr 295 K COCTa~H8T I0-3 C, a TipH 77 K- H8CROJihKO C8RY~· 
IlpH HenpepHBHOM 06JIY'f8HHH paCTBOpa CB8TOM reJ!Hi-R~eBOrO Jiasepa ~ = 
= 441 HM) HJIH R3JIY'l8HH8M JiaMTIH ~-IOOO yRaaaHHHH nepBH'IHHH rrpO~RT 

~BeT ~OBOJihHO ~OJirO. 
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P:ac.I.CrreRTpH rrqrJIO!IleHHH 6HXpOMaTa aMMOHKR (EXA) B H.rreHTaHOJie: 
I - ~o o6JIY'feHKR, 2 - rrpH o6JIY'feHHH cBeTOM reJIHI-K~eBoro 
Jiasepa ( }.\ 44I HM), 3 - rrocJie rrpeRpameHKR o6JIY'feHKR. lliTpHXOM 
TIORaaaHa crreKT hHaH TIOJIOCa rrpOM8EYTO'IHOrO rrpo~KTa, rr~eH-
HaH MeTO~OM.HMTIYJibC TOJIHSa. 

3RCTIOHHpoBaHHe paCTBOpa 6HXpoMaTa aMMOHKR B H.rreHTaHOJie Jia38-
poM Herrocpe~CTB8HHO B peSOHaTOpe pa.I(HOCIT8KTpOMeTpa rrpHBO.I(HT K ITOHBJI6-
HHD xapaKTepHoro ,JtJI.R: Cr(Y) Cm'HaJia 3IIP c ?= 1,973 (plllc.2.I). KmleTH

qecKRe KPHBH8 H3M8H8HHH KO~eHTPauHl! coe~eHHi Cr(Y) B ~TOXHMR'I8CRIIIX 
H T6MHOBHX rrponeccax rrpKBe~eHii Ha pRe. 3. ~0, 'ITO npH BilltiiPl8DX CB6-
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J_J;rc. 2. CneKTpH 3ITP coe,1umemr:li Cr (Y) B H. rreHTaHOJie: 
I- pacTBop oo~y~eH I MMH cBeToM ~aaepa C;\ = 44I HM)(KoH
~eHTpaUKR EXA-I0-2Mo~b/~),2 - ~epea D,5 MMH nocne rrpeKpamemrH 
o6~ytieHH.R: (KoH~eHTpa.ImR EXA-I0-2 MO~b/JI), 3 - pacTsop o6JiytieH 
JiaaepoM B Te'reH•:e I MMH (KoHneHTPaiUIJI EXA- I MOJib/JI, T=295 1;), 
4 - pacTBop o6JiytieH ~aaepoM B T8'I8H;Ie I MMH (Ko~eHTpanRR 
EXA-I MO~/~, T = 77 K). 

Ta, TO 8CTb B YCJIOBHRX 6HCTPOH rn6eXK RHTepMe,IUiaTa, KO~eHTpauRH coe-
rrrxuPuutt (!-p(V) T;fi';)Mt:::t.UOAfTI,...CT UO"'C)t.T'!:'lTTT'll'mnTTTT'rl"\ "' ~"''I"'\""''"' WTrt''l"'n""Pr r'\TTn {.,.......,,... I"') '")\ 
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OCTa8TCfl rrpaKTW!8CKR H8R3M8HHOH, ~TO yKa3HBa8T Ha OTCYTCTBl'l8 y npm.re
JKYTO~Oro npO.uyKTa CRrHMa 3IJP. IloJiytieHH;e 3KC,epRM8HTaJibH!l8 peay~LTa
Tll , a Ta.Kllte aHMH3 XKTepaTYPHIDC ,D;aHHbiX 24 •25 .D:aRJT OCHOBaHl'le npe,n:rro
JIO~Tb, ~TO ~TOBOCCTaHOBJI8HR8 6RXpOMaTa aMMOHl'lfl B H.IT8HTaHOJie (npl'l 
KOHq8HTPanHl'l 6HXpOMaTa I0-2MOJib/JI) H,n:8T ~epe3 CTa,n:HID o6pa30BaHRfl HH
TepMe,n:RaTa-HOH-pa,IUIKaJibHOH napll, npe,n:cTaBJIRIDme~ co6o:li KOMTI~eK~ OKCH
aHl'lOHa Gr(Y) c KaTHOH-Pa.n:RKaJIOM crmpTa. I'l'l6eJib ROH-pa,n:HKaJibHoi!: nap!:! 
M0%8T npoTeKaTb B peay~bTaTe 3~HHpoBaHRR HOHa BO,n:opo,n:a H3 KaTl'lOH
pa,n:HKaJia C o6pa30BaHl'l8M CB060,n:Horo pa,n:HKaJia. ITOCJI8,n:HRH MOEeT 6HCTpO 
y,n:aJIR~bCfl OT HOHa Cr(Y). B peayJILTaTe o6pa3JDTCR coe,n:RHeHH.R: Cr(Y), 
KOTOpHe He B3aRMO,D;eHCTBJIDT C pa,n:HKaJibHHMM rrpo,UyKTaMITf. 0TCYTCTBHe y 
HOH-pa,n:HKaJibHOro KOMTI~8KCa cneKTpa 3ITP MO~eT 06~CHRTbCfl ymHpeHH8M 
crreKTpaJibHOH JIHHl'lH BCJI8,D;CTBll8 CITl'lH-CITl'lHOBOrO B3al'lMO,D;eHCTBRR napTHepOB. 

ilpw 3Ha~T8JibHOM noBHIDeHRH HCXO,n:HOH KOHneHTPanHH 6liXpoMaTa ,D;O 
O,D;HOro MOJib/JI 06JiytieHHe JiaaepHHM CB8TOM ( ;\ = 44I HM) npHBO,n:RT K 3Ha
~T8JibHO~ ITOBHmeHHID HHT8HCHBHOCTl'l cneKTpa 3ITP Cr(Y) (pl'lc.2.3). llpH 
STOM HaPH,D;Y C HHTeHCHBHO~ neHTPaJibHOH KOMITOHeHTOH, OOfl3aHHOrl R.D:PaM 
~eTHIDC H30TOnOB XpoMa, nQORBJIRIDTCfl H ~eTHpe JIHHHH CBepXTOHKOH CTpyK
TYPH (CTC) OT H30TOna 53cr. COOTHOmeHHe HHT8HCHBHOCTel H mHpl'lH ROMITO-
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HeHT CTC (pHc.2.3), BeJIH~Ha cBepxToHKoro pacmeUJieHnR A= I8·Io-4 T 
MOryT CBH,n:eTeJILOTBOBaTb, ~TO ,n:aHHNi crreKTp 3ITP npHH~e~T O,n:HOH paa
HOBH,n:HOCTH ooe,n:HHeHHA Cr(Y). B aHanorn~HX ycJIOBHRX {Tex mB KOHneHT
par.urnx 6mcPOMaTa) IIPH 77 K wrutCHpyeTCfl Hepa3p6I1I6HHH:l CillrHa.JI aiiP (IJHC. 
2.4) eoe,n:HHeHRi Cr{Y). llpn aTOM B aJieKTpoHHHX crreRTpax rrorJiomeHH.R: He 
y,naeTCR o6HapymHTb 06paaOBaHH8 ITpoM8%Y'!'Oqaoro HOH-~RaJibHOrO ROMII
JieRCa, 'ITO MOEST OHTI> o6yCJIOBJieHO CITOCOOHOCTbiO o6pa30BaHHHX Hpl! ~
TOORHCJiemiH H.neHTaHO~a opr~CKHX pa,n:RRaJIOB ~RTHBHO BOCCTaHaBJIH
BaTb HOHbl Cr(Y) H Cr(YI). A STO,B CBOIO oqepe,n:b,.D:OJIXHO rrpWBO,D;HTb K rro
RBJieHHIO HeCROJII>Rl'lX paanoBH,n:HOCTei ooe,n:RHem Cr(Y) B n.nenTaHOJie. O.n
HaKO nOITHTRH paapemHTb CHI'HaJII:l 3ITP, npHBe,I(eHHEle Ha pHC.2.3 H pRC.2.4, 
RaR TeMrre~!,1PHb!M B03,D;eHOTBH6M, TaR H HaoameHHeM MOmf!OOTH CB~-l'l3.7IY'l8-

HH.R y~a He RMeJIH. KpoMe Toro, He y,n:a;roci> .n:ocTH'II> y,noBJieTBOPHTeJib

Horo~~~~~eTCTBl'IR npH ITOCJie,nOBaTeJibHOM COITOOTaBJieHHl'l TeopeTH~eCRH CHH
poBaHHIDC Ha 3~d cneRTpoB 3llP, B rrpe,n:nOJIOXeHHH HeCROJibRHX pa3HOBH.n;
eH ooe.n;RHeHH:li Cr(Y), c aRcrrepHMeHTaJibHHMH. 

TaRHM o6pa30M, 8CTb OCHOBaHKH rrpe,n:nOJiaraTL, 'ITO B peay~I>TaTe ~

ecROH pea~ 6ftxpOMaTa ~AOHR.R B H.neHT8HOJie o6paayroTC.R 0~0-
e COe,n:RH8HH:fl Cr(Y). C O~Oii CTOIJOHH, 3TO CB.R3aHO C HaJIH'!K6M B H. 

nen;· aHOJie yoJIOBHi!: .n:JIR rrepeMemeRRH HecnapeHHoro aJieRTpona no yrJieBo,no
po,n: OH neiTH H y,n:a~eHHR ero OT HOHa Cr(Y). B HTore CTa6HJIH3l'lpyeTC.R 
nepB HH:li npo.uyRT ~TopeaRnl'fH - Cr(Y). C .npyroi!: CTopoHH, yse.IIW!emre 
B.R3KOCTH cpe.n:H no cpaBHeHHIO C HH3IDl'lMH CITl'lpTaMH TaRl!te npeiTRTCTBYeT npo
TeRaHHIO TeMHoBax peaRnni!: Cr(Y), rrpHBO.D:flmRX R o6paaoBaHIIIO coe,IUIHeHHii 
Cr(IY), ,l(HCnporropUJIOmrpoBaHHe ROTOpblX M0l!t6T ITpHBO,IUITb R nORBJieHHIO ,npy
rHX pa3HOBH,n:HOCTeH COe,n:HHeHHH Cr{Y). 
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Puc. 3. KaHeTK~ecKHe 
RpRBH9 yM6Hbm6HH.R: 
KOHq6HTp~R Cr(Y) 
npz o6Jiy'!eHHH EXA B 
H.neHTaHOJie: I - o6-
JI~eHMe JiaaepoM rrpz 
T=295 K, 2 - o6;ry~e

HHe JiaaepoM, a aaTeM 
6ea cBeTa (cTp~oii 
noKa3aH MOM9HT BHR

~9Hllfl OBSTa), 3-
o6Jiy~eHRe JiaaepoM 
npz T=77 K. 



0TM8TKM, ~TO B HamHX YC~OBHBX ITDOBe~eHHR 3KCrrepKMeHT8 (~CTBH
Te~LHOCTL ~OCITeKTpOMeTpa 3IIP - HltmiH/CM3) He y,naJIOCL sapei'l'ICTpH
poBaTL B HCC~e.nyeMoil: CHCTeMe C08,IJ;HHeHHil: Cr(I!l) H ,npyrmc rrapaMarHHTHbiX 
ITPO.IJ;YKTOB. 

ITpe.ne~Ho .nocTHXHMaa xoaneHTpauKH coe,IJ;HHeHHA Cr(Y) rrpH rrpo~RX 
paBHHX yc~OBHBX 3B.B.HCHT OT HCXO,nHOil: KOHU8HTparum: 6IDCpOM8Ta aMMOHHR, 
paCTBOp.HMOCTL ROTOporo B CITHpTax, OC068HHO B H.ITeHTaHO~e, orpaHH~eHa. 
HsBecTHO, qTo pacTBOpHMOCTL MHorHX Heopr~ecxHX coe.n;HHeH.HH B opraHH
~ecR.HX paCTBOpHTe~ MOEHO TIOBHCHTL, COHID6~3HPYR HX ITp.HMeHeHHeM MaK
pouPI~eCKHX peareHTOB, aanpHMep Kpaya-a(fJHpo.a. O.IJ;HaKO BBe,neHHe .no
rro~Te~HHX COe,IJ;HHeHHH MOZ6T OC~OXHHTL rrpo~ecc reHep8UJ'IH H CTa6~-
3auHH Ko~eKCOB Cr(Y). 

CKopoCTL ~ToreHepauPIH coe,IJ;HHeHHA Cr(Y) B rrpHcyTCTBHH xpaya-a~-
poB saMe THO rroBwnaeTCR, yBe.n:H'!ID38eTca TaKJKe MaKCKMaJILHO .nocTH-
XHMaa HX Ko~eHTPauPIR (pHc.4.2). 3'1'0 o6yc~o~eHo, cKopee Bcero,rroBame
HHeM HCXO,IJ;HOH KOHU6HTP8Ul'IH 6HXpoMRT8 B paCTBOpe H, COOTBeTCTB6HHO, YB€
~eHHeM .no~ rror~omeHHoro HMH cBeTa. ~He~ee YBe~eHHe aKcrrosH~ 
rrpHBO,IJ;HT K 6HCTpoMY paCXO,IJ;OBaHHID C08,IJ;HHeHHH Cr(Y), C 3aMeTHO 6o~LW8H 
CKOpOCTLID, qeM B paCTBOpe 6es KpayH-~pa (pHC.4.I). llp~HOil: 3TOPO 
MOllteT 6HTL D60 ~TOJCHMH1leCKM peaKuPIR, D60 6o~ee 6HCTpHH TeMHOBOH 
rrpo~ecc rH6eD coe.IJ;HHeHHil: Cr(Y). KHHeT~ecKHA aHaDs (pHc.5) rroKasH
BaeT, ~TO ec~ B OTCYTCTBHe Kpaya-~pa rH6e~ COe,IJ;HHefiKA Cr(Y) OITH
CHBaeTCR RHH8T~€CKHM ypaBH8HH8M rrepBoro llOpa.IJ;Ra, TO B ITpld.CY T(.;'.L:.til1~i lVl<=

porzyuurn~eCKOPO peareHTa - ITO rHrrep6o~eCROMY SaKOHY (ypB.BHeHHe BTO-
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Pnc.4. ~TO~ecKHe H rroc~e.nyromRe 
TeMHoBHe rrpeBpameHHR Cr(Y) B 
H.rreHTaHO~e rrpH o6~eHHH ~a
sepoM: I - 6es Kpaya-a~pa 
(cTp~Oil: 060SHa~eH MOM€HT 
rrpexpameHHR o6~eHHR), 2 -
B llpHCYTCTBHH Rpaya-~Hpa. 

"~' 
1/:Jyf ..,. ..... 

2 H.o 

PHc.5. KHHe~ecxKe aHaMOpPoSH 
KHHe~eCKHX RPHBHX rH6e~ 
coe.n;HHeHHA Cr(Y) B a.rreHTaaone: ~ 

IS 

5~/ 
• j 2,5 

~1 p.o 

I - 6es xpaya-~pa, 2 - B npK
cyTCTBHH xpayH-~pa. 

6 

H~ ' 1.0 
2 3 4 5'-

poro rropR,nKa no Cr(Y). TaKHM o6pasoM,KpayH-coe.n;HHeHHe ~MeT Ha Mexa
HHSM npeBpanteHIDi coe,IJ;HH8HHH Cr(Y). TaR, B TIPHCYTCTBirn: Kpaya-acpHpa coe
.IJ;HHeHHR Cr(Y), CKOpee BCero,BOCCTaH~BaiDTCR ITpH BSa.HMO,IJ;eHCTBHH C M0-
~8K,1~aMH paCTBOpHTe~ HD nyTeM BHYTPHCcpepHOrO rrpeBpameHHR KO~eKCa 
Cr(Y). 0.IJ;H8KO OTHOCHTe~HO BHCOKaH BRSKOCTL rreHTaHO~a ITO cpaBH8HHID c 
HHSlll.HMH CITHpTaMH, 1!0-BH.n;HMOMY, np8I1liTCTBY8T ITpOTeKaHHIO peaK~, TipR
BO,namRX K o6pasoBaHHIO coe,IJ;HHeHHA Cr(IY). ITpn~aoi1 aToro MOllteT 6HTL TO, 
qTo HS-38 CITOC06HOCTH KpayH-a({JHpa BCTYITaTL B pea~IO KOM~eKC006pa30-
B8HHJl C HOHOM aMMOHRR llpOHCXO,IJ;HT OT,IJ;e~eHHe ITpOTHBOHOHOB aMMOHHH OT 
OKCHaHHOHOB Cr(Y). B pesy~LTaTe rroc~e.nHne HecyT 6o~LillHH oTpn~aTe~HHM 
SapR,n H He MOPYT C6~H~TLCR ,npyr C ,npyroM BC~e,IJ;CTBHe KY~OHOBCKOPO OT
TaJIKHBaHHR, 6o~ee rrpe.nrro~THTe~LHHM nyTeM rn6e~ coe,nHHeHHM Cr(Y) RB
~eTCR OKHC~Te~LHO-BOCCTaHOBHTe~HHH rrpo~ecc C yqaCTHeM MO~exy~ CITHp
Ta. B OTCYTCTBHe lite KpayH-a({JHpa B03MOlltHO ,IJ;HCITpOITOPUJ'IOHHpOBaHHe coe,IJ;H
H€HHi: 

Cr(Y) + Cr(Y) --- Cr(YI) + Cr(IY). 
O,nHaKO OTHOCHTe~HO BHCOKaH BRSKOCTL rreHTaHO~a ITO cpaBHeHHIO C HH3IDHMH 
CITHPTaMH, ITO-BH.n;HMOMY, rrpenRTCTByeT rrpoTeKaHHIO pea~, rrpHBO~ K 
o6pasoBaHHIO coe.IJ;HHeHHM Cr(IY) H ,naJILHei1meMY .IJ;HcrrporropuPIOHHpoBaHHro. 

~aRT 6o~ee 6HCTpoH rH6eD COe,IJ;HHeHHM Cr(Y) B rrpHCYTCTBHH RpayH
a~pa CBH,neTe~LCTByeT 0 TOM, qTo B aKcrrepHMeHTax ITO ,IJ;HHaMH~eCKOH ITO~
pH38UJ'IH rrpOTOHOB BBe,neHHe KpayH-~Hpa ,nH6eHso-I8-6-acpHpa MOllt8T llpHBO
,ll,l'lT.b tit: .1\ UUJjj:ill!t;;lHUU .1\Cl'it:U"l".tlCI J:IClVU'it:.L"U llt:ll\t:U"l".l:ltl, C1 ,l\CIJII.t: II UtH1Jll.t::l1.11J!J U'l"Cl-

6H~LHOCTH ero xapaKTepHCTHK. 

3a~~eHHe 

TaKHM o6pasoM, ocymec~ea ~TOXHMHqecKHi CHHTes coe,IJ;HHeHHH 
Cr(Y) B H.ITeHTaHO~e. llo~eHHHe C08,IJ;HH€HHR HCC~e.IJ;OBaHH M8TO,IJ;aMH 3ITP 
H OllT~eCKOit crreKTpOCKOTIHH. llpoBe,neH KHH8T~e"cKH:i! aHaDS pea~. 
CTPYKTYpa rro~eHHHX coe,nHHeHHH Toqao He ycTaHo~eHa. Moxao npe,nnono
XHTL, ~TO B pesy~LTaTe cpOTO~eCKOit peaK~ o6pasyroTCR O,IJ;HOpo,IJ;HHe 
coe.IJ;HHeHHR Cr(Y). BBe.neHHe B pe~ xpayH-a~HPOB rrpHBO.nHT K yxy.nmeHHID 
CTa6~LHOCTH C08.n;HHeHIDi. 

Ha OCHOBaHHH ITO~€HHHX pesy~LTaTOB 8CTL BCe OCHOBaHHR OlltH,nSTL, 
qTo coe,IJ;HHeHHR Cr(Y) B rieHTaHo~e,cHHTesnpoBaaHHe rro.n Bos,neHCTBHeM ~asep
Horo H3~€HKR (;\ = 44I HM), CMOryT a~KTHBHO pa60T8TL B ITO~pH30-
BaHHbiX R,nepHHX MH1118WIX. 

A.BTopH 6~aro,napRT aKa,neMHKa AH YCCP B.,U.IToxo.n:eHKO, rrpO<P. H.H.,UH
~a. rrpO\l>. IO.M.KasapHHOBa sa rro.n.nePJitKY H BHHMaHHe K pa6oTe, ITPcxP· 
H.H.Ey6HOBa sa ITOMOml> K rronesHHe 06CYJ1t.neHHR. 
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j 5yH~Tosa 3.H., Manoneroa C.M., WepcT~K B.n. P12-87-796 

I $OTOX~M~4eCK~~ C~HTe3 COeA~HeH~~ XpOMa (V) 
s neHiaHone An~ M~weH~ c non~p~aoeaHH~M~ ~APaM~ BOAOPOAa 

npoBeAeHO ~ccneAOBaH~e $OTOX~M~4eCK~X ~ nocneAY~~X TeMHOS~X peaK~~~ np~ 
o6ny4eH~~ ceeTOM ren~~-KaAM~eeoro naaepa /A = 441 HM/ pacTeopoe 6~xpoMaTa 
aMMOH~~ s neHTaHone. 3KcnoH~poeaH~e pacrsopa naaepoM HenocpeACTBeHHo e peaoHa 
Tope paA~ocneKTpoMeTpa np~BOA~T K no~sneH~~ xapaKTepHoro An~ coeA~HeH~~ xpo-

IMa (V) c~rHana aneKTPOHHoro napaMarH~THoro peaoHaHca /3nP/ c g = 1,973. C~H-
1 rea~poeaHH~e coeA~HeH~~ ~ccneAoBaH~ MeToAaM~ JnP ~ unT~4eCKo~ cneKTpocKon~~. 1· 

npoBeAeH K~HeT~4eCK~~ aHaD~3 peaK~~~. nony4eHH~e peaynbTaT~ Aa~T OCHOBaH~e 
npeAnonaraTb,4TO B XOAe $OTOXHM~4eCKO~ peaK~H~ o6pa3y~TCfi OAHOPOAH~e COeA~
HeH~~ Cr(V).B ~ccneAyeMo~ CHCTeMe He aaper~crp~posaHo coeA~HeH~~ Cr(lll) ~ 
APYr~x napaMarH~TH~x npOAYKTOB. Mo~Ho o~~AaTh, 4TO c~HTea~posaHHble coeA~He-
,H~~ CMOryT 3$$eKT~BHO pa6oTaTb B non~p~30BaHH~X ~AepH~X M~WeH~X. 

Pa6ora BblnOnHeHa B na6oparop~~ ~AePH~X npo6neM OH~H. 

npenpiDIT 06UlUDietiHOro HIICTHT)'T& IUiepHWll nccnel!OB3HHH. ~6Ha 1987 

nepeBOA O.C.B~HorpaAOBO~ 

ilunyatova E. I., Maloletov S.'-1., Sherstyuk V.P. 
Photochem i ca 1 Synthesis of Chrom i urn (V) Compounds ~. 
in Pentanol for a Target with Hydrogen Polarised Nuclei 

P12-87-796 

Photochemical processes and reactions in darkness which follow them were 
investioated at irradiation of ammonium bichromate dissolved in pentanol with 
He-(d laser light (·· = 441 nm). Exposing the solution to laser light directly! 
in the resonator of the radiospectrometer results in an EPR signal with 1 
q = 1 .973, which is typical of Cr(V) compounds. The produced compound were 
investigated by EPR and optical-spectroscopy methods. The reaction kinetics 
was analysed. The results obtained allow an assumption that the photochemical 
reaction yields homogeneous Cr(V) compounds. No Cr(l II) compounds and other 
paramagnetic products are detected in the system under investigation. One can 
expect that the synthesized compounds wil I effectively work in polarised 
nuclear targets. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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