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BBEllEH~E 

B HaCTOA~ee epeMA B03MO~HOCTH He~ TpOHorpa~~H KaK MeTOAa 

HccneAOBaH~A aTOMHO~ CTPYK TYP~ se~eC T Ba WHPOKO ~cnonb 3Y~TCA 


B MoneKynApHo~ 6HOIlorlo11-1 I l l , O,QH VlM 101 3 fnaSH biX Hanpi.1BI1etnH~ B :noi1 

06nacn1 RBl1AeTCA H3Y4e HHe c rpYKTypbl SOA bl VI n pOLteCCOB s OAHaro 


H H30TonHo r o 06MeHa B 6HOllorH4 e CKHX 0 6 b e KTax . 3KcncpHMC H T~ 

TaKOrQ nma Ha rno6ynRpHblx VI 4lH6pHIlllRPHblX 6e.nKax, 6 Y10J10rH4e 
CKH X Me M6pa Hax VI APyrHx 06DeKT a x y*e BwnOIlHeH bI Ha BblCQKQnO T04
HbiX CTalV10HapHblx Hel1 TpOHHbfX pecKTopax 12 /. B HaWHX n peAt.IAY~HX 

pa60Tax 13.41 nOKaaaHo , 4 TO e eCbMa nepc neKTHBHblM ASIlAeTCA n po


e eAeHHe nOA06Hblx HCCJleA Os aHHH H Ha MOU!.HbIX Io1MnyJ1 bC HblX Io1CT04 Ht.1Ka X 


He~TpOHOB , TaKHX, HanpHMe p , Ka K y~e Ae~CTBY~H~ B O~R~ HMnYllb C
HbH1 p e aKTOp H6P-2 /&1. ponee To r o, 3a '-l aC T Y:~ io1Me HHO AIo14Jp aKTOMe T

Pb!, pa60TatOlllt.1e no HeTOAY BpeMeHH n pone Ta Ha HMn y nbc Hbix t.1C T0 4
Ht.1Ka X HeHT pOttOe , OKa3blo a n TCA HaH60n ee n OAXOAAutt.1MIo1 AnR npoeeAe
HHR Tex Hnlo1 HHblX 3Kc n e p HMCH TOB . 

B pa60Te 14 1 . BbinOflHeHHOr, Ha ~16P -2, npeAC Tae Jle HbI pe3ynbTaTbi 

AH~pa K~HOHHblX 3KcnepHMeHToa Ha MynbTH naMe nnRp HOH CTPYK Type 1013 


AHnanbMHTOHnne~HTHHa (OPL) H npOAeMOHC TpH pOBaHa CHIlbHaA aaBH

CHMOCT b HHTeHCHBHOCTH H nono*eHIo1A AH¢paK4Ho HH blX " Io1 KOB OT co 

Aep*aHH A H H30To n Ho r o eOCTaoa nOAbi B CTPYKType. BpeMA HaKOn lle


HIo1A 3 KenepHMCHTa1lbHblX AuHHblX. Hco6xOAHMblX AflA n OCTp oeHIo1A ~YPb e


CH HTe3a C TPYKTYPbt C pn3pl'WCHHeM _ l OA, He npesblwano AO YX 4 a COB 


n p H Ma c ee 06pa3Lta 15 Mr, 4TO nplo1MepHO B 10 pa3 MCHbWC, 4eM 

B aHanorH4HblX 3KcnepHMcHTax Ha CTa4HOH~pHOM pcaKTope. n OCTHr


HYTa A 6 0 1lbWaA CKOPOClb HaKonnCHHR AaHtlWX n03Bom1Ila nOC TaBHTb 

s onpoc 0 Ha6noAeHHH KHHeTHKH n poueccoa SOAHoro H H30TonHoro 

ofMeHa B nHnHAHblX MCM6paH~x. Hccn~AosaHHe KHHCTHKH 3THX n po~ec 


COB c nOMO~b~ A~4JpaK~HH HC~TPOHOB npeACTaenneT ~HTepcc n o Kpa~ 


HeH Me pe c AByX T04eK 3pCH~R. Bo-nepsblx, B A~~paK~HOHHOM 


3KcnepHMCHTe MoryT rh"Tb OAHOSpl"MeHHO n o n Y4 eHbI AaHHble KaK 0 CKO

pOCT ~ np04ecea, TaK H 0 ~aKT~4eCKHX H3MeHeHHAX CTP YKT YP bI o [lDeK

Ta BO e peMeHH. BO-STOPWX, AflA perHCTpa~HH npo~eccoB s OAHo r o 

oGMeHa C xapaKTepHblM SpCMC'tWM 1 MH H 10"13 cyuteC TBylO~HX MeTOAoa 


Ha6Ill')AeHHA TonbKO AH~paK4).10HHbliI MO>t<CT OK a3aT b CA ,QOCTaTO'-lHO 

6 b1 CTD btM 16 .'. Y)!(C B ncpSblX Hci1TpOt-iO r pa~H4eC K~X 3KencpHMeHTax no 


Ha5mlAe HHIO aaMeutCHHA HeO •• U20 e Konna reHe 161 H MHeIlHHe /71 • 


HeC MOT pA Ha n peAsapHTeIlbtlUH HX xapa KTep , 6 b1nH n o n y4eHbI HH Tepec
 ,.
Hkole Aa HHble 0 CKopocnfl :l l HX np04eCCOB . OAHd KO AanbHeHwero paa

BHTHA Hcc n e AOBaHHR He n OflY'-lHnH, n O-SHAHMOMY , Ha-aa HeAOC TaTKoe, 

n pHc y tqH X TpaAH 4HOHHOH CXCMe HX nOCTnHOBKH Ha CTa141r10HapHOM HC 
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T04HHKe He~TpOHOB. MeTOA BpeMCHH npOneTa n03BOIlReT pe rH CTpH p O

BaT b Ce'-leHHC paCCCRHHA HeHTpOHOS 06pa340M B cy~ecTBeHHO 6 0J1bWCM 
HHTepBanC nepeAaHHblX ' HMnynbcoB, '-IeM TpaAH~HOHHblH MeTOA. HMeHHO 

3 TO 06CTORTCnbCTBO OKa3b1SaeTCR npHH4HnHanbHO BamHblM npH H3y4e 
HHH KHHeTH4eCK~X 101 nepeXOAHblX np04eCCOB , oc06eHHo eCIlH SOee Ta 
HOBneHHe HCXOAHOrO COCTOAHHA HccneAyeMoro 06DeKTa n o KaKH M-IlH60 
npH4HHaM 3aTpYAHeHO ~nH Hea0 3MO)t(HO. ~anbHeHwec pa3SHTHC n peAJ10
)f(CHHOH HaMIo1 B 141 MeTOAHKH n03S0m-tnO HaM npoaeCTH cepH~') 3Kcn e 

PillMCHTOB no Ha6nlOAeHHIO KHHen1KH np04eceos COp614HIo1 H Accop6ut.1H 
aOAb!, a Ta K)I(e np04eccoe 3aMeuteHHR H2 0 Ha 020 S MYIlb THnaMcn 
nApHblX CTpYKTypax H3 DPL H AH4Horo n eUlo1T HHa. 

B HaCTOAutCH pa50TC npHBCAeHbI onHcaHHe MeTOAHKH 3KcnepHMeHTa 

H 06pa60TKH AaHHblx, a TaK)!(C HCKOTO pblC ~~aH4CCKHC pe3ynbTaTbi . 

1. 3KCnEPHMEHT 

Cnoc06 npHrOTOBJ1eHHA o6pa340B H CXCMa npoaeAcH~A 3KcncpHMeH
TOB 6b1nH TaKHMH )t(C. KaK a 14. / . 06 p a3Ubl n peACTaSIlRIlH C060H MYIlb TVI

naMennApHbI~ cnoH nHnHAa Ha cTeKnAHHoH nOAno~ K e, M3cca JlVl n HAa 
COCTaBIlAna OT 5 AO 15 Mr, nllOU\aAb _ 6 CM 2. 4Hcno 6V1c n OCB . TnK HM 
06pa30M, 6~IlO OKo no 5.10 3. 3 Kc n epHMeHTbI BenHCb Ha AH$pa KTOMeTpe 
nH-2 C OAHOKOOPAHHaTHbiM n03H4 HoHHO- 4YBcTBHTc nb H~M ACTeKToPoM / 8/ 
B na60paTopVlH He HTpoHHOH ~H3H K H O~~H. no cpaBHe HHo C npeA~AY 

mH MH 3NcnepHMC HT aMH ' 4 1 B ABa pa3a YBe nVl'-lHnCA nonH~H nOTOK HeHT

pOHoa Ha 06pa 3 4e 13a e4eT yBeIlH'-Ie HHA MOutHOCTH HC T0 4 HVlKa OH nOA 

HAn CA AO 1 , 3· 10 7 H/c M2/cl , a CP CAHHH yron pacceAHH A paBHA llCA 
10° BMceTO 20° . OGa 3TVI <:Ja KTopa np/.fls enVl K YB enVl 4eHHn HHTeHeH S

HOC TH nepBoro n opAAKa OTpa*eHHA I d = 50-:.60 ]J,,/ OT o6pa 3uoB n pH 
Me pHO B 30 paa, 4TO n03B0 11 I11110 YMeHbWHTb epeMA H3 Mepe HVlA Bce r o 

AH$paK4HOHHor o cne KT pa AO 80 c . ~ c c neAoBanac b KVl HeT /.fI Ka WCC TH 

npo~eeCOB: 

"' I (H
2

0) ~"'2(H20) . "' I (H20) -~''''2(020) . "'I (020) ~"'I (H 20), 

T . C. KHHeTHKa H3MeHeHVlA COC TOAHVlA 06pa343, HaxOAAme r OC A n pH OT 

HOCHTcnbHOI1 a na)f(HOCTH "'1 B n apax H20 npVl nepexOAe K OTHOCVI 
TC11bHOH Blla)f(HOC TVI ~2 B napax H20, H KHHeTVlK8 06paTHoro np04ec

ca VI T.A . InocneAHHC ABa npouecca - H30Ton~4eCKoe 3aMe~eHHC 

BOAbl npH nOCToAHHoi1 Bna)l(HocTH/. COCTOAHHe n pH "'1 (H2 0) onpeAe
nA 110Cb OTHocVlTenbHoH Bna*HOCTb~ B nOMe~eHVlH, coc T aBIl ABwe~ 06b!'-I

HO 10 "40%. COCTORHHR n pH "'2 (H20), 11>1 (02 0) H 11>2(020) AOCTHra

n HCb n p H nOMe~eHHH 06 p a 3ua B annMHHHeS~H KOHT el1Hep 06DCMOM 
-1000 CM 3 , BHyTp VI KOToporo Bna*HOCTb 3aAaaanacb Hac~eHH~M 
pa c TBopoM conH COOTseTC Ts e HHO 8 0 6b14HOH VlnH TA )f(eIlOH SOAC. Bo 

BCCX o6cy~aeMbix HVI~e 3N c n epVl MeHTax ena)f(HOCTb ~ 2 3 a Aas a n aC b 
Ha CbluteH HblM paCT80pOM K2S04 H COCTaBDRJ1a 97%. Bpe MA AOCTH~CHHA 
3aAaHHo~ Blla)f(HOCTH He n pe sblwa n o 1 MVlH. 31lCKTpOHVlKa AH$paK TOMcT

\1. .h .• !""'I!1~ ~. , 
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PHC. I. .aHcllpaKIlHOlillbl1i cnCKTp 0 '1' RHl.JI 'IO r O 
neu,H T H Ha ) npe,l\CTaOllCIIHblii B llIKanC lid. 
d - MelKnnOCXOCT Hoe p aCCTORIiHe. n 

H OMep no pRAKa O'l'p aJKeH IHI . IJPCMfl 1131'ICpe 
HHR Bcero cneKTpa 80 c . 

n·' 
../"LAA 

0,02 0,0, 0,06 0,08 0,1 0.12 

lId ;,.-' 


pa n0 3Bo nAna B Hen pep~B HOM pe*~Me pe r~CT p~poe a Tb AO 16 A~~paK 
~~OHH~X cne KTpOB . 3aT paT~ a peMe HH Ha ~ x nocneAY~Y~ a px~ a~ 3au,~~ 

He npeB~wan~ 2 M~ H . CTa HAapTHa A nocneAoaaTe nb HOCT b pe r~CTpa~HI1 


6 blna CI1eAYlOw.e~ : 16 cne KTpOB ) K a*A~H H3 KOTO PblX H3MepeH 3a 80 c; 

16 cneKTpoe 1160 cl H 16 c ne KTpoe 1320 cl , Bce r o 48 ABYMe p H~X 

cne KTp OB 3d epeMA 150 MH H. Henpep~B HaR perHCTpa u,~A Ha4HHaI1d Cb 

~ epe 3 q MH H nocne H3MeHeHHA YC I10B H~ Ha o 6pa3 u,e. KHHeT HK a YKaaa H


HblX Bblwe n pO ll e CC OB Ha6mOAaJ1aCb Ha AB yx o 6pa 311a x DPL ; "l c MdC 

CO \1 10 Mr ) t?2 ) n OllY4e HHblM 101 3 1f1 y Me Hb weHHeM nll~aAH H MaC Cbl 

B 2 pd 3a, H Ha ABy X 06pa 3u,ax 113 AH4 Ho r o lleu,HTHHa; ~3 - Macco~ 


5 Mr , H w4 - Macco~ 10 Mr. HaH60 lle e CH I1b HblMH H lle r KO Ha6I1~Aae 


Mbl MH B x OAe Bc e x weCTH n po~e CCOB G~ llH H3Me HeHHA HHT e HCHBHOCTH 

ne pBblx AByx no p RAKoB OTp a>Ke HHA H IB Tex CllY4aAx , Ko rAa HHTe HCH B


HOC Tb 6 b1I1a c pa BHHTe 11 bHo 6ollbwo~ 1 HX nono*eHH~ . nnA n0 I1 y 4 eHHR 

Ma CCHs a AdH HblX ) n p Hr oAHblx K nOClleAy~~eH o 6 pa6oT Ke, npOBOAHI10Cb 

n e p e Ko AHpo BaHHe AS YMe p Hblx c n e KTpo B B o AH o Me p Hble nyTe M CBOP~ 4H 


Ba H~ A HH TeHcHBHOC Te~ 1(.\, 0 ) K l ed ) 101 11101 I(H) . r Ae .\ • () H d 
Alll-1Ha BOI1Hbl , y ron 6 p3 r ra H MeH<n n OC KOC THo e p acc ToAHHe COOTBeTCT

Be HHo, H := lId C y 4 eToM 3a KOHa Gp3r r a . OAI-1 H H3 TaKHX cne;K TpOB , 

H 3MepeHH bI ~ 3a 80 c , n peAC TaB I1 e H Ha pl-1 c . 1 . H3 OAHOMepHblX c n e KT

po e C nOMO~b~ Cne llHa ll b Hbl X n po rpa MM An A o 6pa 6 oTKH nHKOB C 1l0)f(HO~ 


IPOPMbl / 9 / onp e Ae llAllHCb HHTeHCHBHOCTH , nOfl mKe HH A H WHPHli~ AIo1 ~p at': 

llH OH HblX n HKOB . He TOA o 6pa6oTKH OCHOSdH Ha ann pOKCHMallHH npolPH

ll e~ n HKa H ¢ OHa MOAeI1bHblMH ~YHKU,H RMH . B Ka4eCTBe KOTOPbl X 6CPYT

e A 3 Kc ne p HMeH Ta flb HO H3 MepeHHble rHC To rpa MMbI . 8 npHMCtlCHHH K cneKT 
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paM, H3Me pe HHbiM Ha AH~paKTOMeTpe no Bpe Me HI1 npOlleTa , STOT Me 
TOA Aae T c~eCT B eHHO 60llee BblC OKY~ T0 4HOC Tb o n pe Ae I1e HHA OCHOB
HblX r.apa Me TpOB AH$ paKu, HoHHblX n~ KOB ) 4eM 06bl4HO npHMeHAe MI::l e Me 
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TOA~ On~caH~R npO~~nA nHKa napaMeTp~4eCKO~ $YHK ~He~ / lO~ Ha 

pHc . 2 B Ka4eC TBe n p HMe pa o6pa6oT KH n HKa n p e AC Ta Bn e H y4ac ToK 

c n e KTpa OT o6pa3~a W4, H3Me p e HHo r o 3a 80 C , 4e p e 3 5 MHH n OC tl e 

Ha4an a H 30 To nHo r o o GMe Ha H 2 0 Ha 0 20 npH OTHOCHTen bHOH Bna * 

HOCTH ~l = 33%. Ha p Hc.3 n OKa 3aHa 3 a BHCHMOC Tb HHTe rpanbHo~ HH

TeHCH BHOC TH nepBoro n o pAAKa aTpa~eHHA OT ape MeHH AnA T o r o *e 

ofi pa3ua. 

2. PE3YIlbTATbi H OI;CYII(IlEHHE 

nonH~~ C TPY KT YPH~H ~ aKTop 6 HcnoA MO*HO npeACTaS HT b 8 BHAe 

C y MM~ 

FT = FL + Fw ' I I I 1 
rAe FL H F w - CT PYK TypH~e $aKTOP~ I1H n HA HOH H aOAHo~ ~acTe~ GIo1 ,IC IlO R . 

MOlKHO o * HAaT b, 4TO n o Kpa~He~1 Me p e B n e pSOM npHOnHw.eHHH 

H3 MeHe HHe KonH4eC TBa BOA~ B 6 Hc n o e npo HcxoAHT Ton bKO S npOCTpa H

c TBe Me "IttA Y He nOl1 ApHblMIo1 43CTA MH l1 "' nHAa/ ll ~ B 3 TOM Cl1Y4ae FL npa K

TH4eCKH He MeH Ae TCR Ha npOTRlKe HHIo1 a ce r a npo u ecca CDP6uHH I A e 

cop6UHH/. a F w "" a , m w, r A e a - KOHCTaHTa, rn w - KO l1lo1~eC TBO BCA bi 

B 6 HCfloe. 

npe llno n a r a R 3 Kc nOHe HUIo1 a Il b HYlO 3 a SH C14 MOC Tb H3 Me He H14A m"" o r 

a peMe HH. nonY 4 aeM 

-k t 

m (1) = m + (m _ m ) e c . /2/


Yo' w2 w1 w ';! 

rAe m 1 ~ m 2 COOTserC TB Yll) T t '"' 0 /H a ~aIlY npo u c cca l YI t c= 00 
W W 

I HaC btU,le Hlo1e/ . k c - KOHCT a HTa CKopOcnt n p o u e c ca . .£lIlA CTPY KTypHo ro 

$~KTOpa nplo1 3 THX npe Anon O)t(e HMRX n OIly4 a e M a Ha IlorH 4 HY~ /21 3a8H 

CHMOCTb 

f-k c l t 


FT ( t) = F_ + F\ e 13/ 

J 

rAe FI lit F oo - HeKoTop ble KCHC TaHT~. n pH4e M F oo cooT s e TcT8yeT 3~ a -

4eH~1O CT PYKT y p Ho r o ¢ a KT opa AI4~paKuHoHHor o nH KcJ n OCIle 3a 8 e pUJeHH~ 


K~ He T H 4eC Ko ro npo u e cca. ~1 3 /3/ c IleAye T, ~ TO B e n\ll 4~ H a In jFT( t)-F.,..I 

RBJ1R e TCR m1Hea:::i Ho~ QYHKU Hel1 8 peMeH~ C Ha KllQHOM, onpCAeflRe MblM 


KOHC T a HToi:1 k e l • n pH OTCY T CTBt.1t.1 3~~e K TOB 3KCT ~ HK ~ I4t.1. 4 TO AIlR 


HaW I4 X 06 p a 3uo B XopOWO Bbln OJ1HReTCR, c n pa seAn~BO F T _ \ 1 . rAe I -


YlH Te rpaIlbHaR HH T e HC ~ 8HOCT b A I4$p aK UHOHHOr O nlll Ka . TOnU,l\llH a 6 HcnoR, 

Ta KlKe KaK .F w' ABJ1R e TCR J1 ~ He i1HO I1 ~ YHKl.l. lll e i1 K0 11l4 l.l e CTS a a Acop6H PO


Ba HHoii! SOAb! 1 11 <~ n 03TOMY AnR 3aSI4 C ~MOC TIrI d OT Bpe MeHH c npas eA


J1HSa ~opMyna THn a / 3/ . 
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H ~ pHc . ~ , 5 H 6 n peACTa Bne HbI 3 KCn ep14Me HTa Il b Hbl e TO~K \II \II annpOK 

CI1Ml4pYIJUI~ e HX Kp lo1 8 ble A 11R A~ ~Ho r o Ileu~nlHa /o6pa3e ~ tf~/ n p l4 n po

BeAeH~~ npo ~eC COB 30". (H20 ) , 9 7% (D2 0) " 9 7<: (D20) ' 3 5~ (H20) . 
~ 3 3aSHCIII MOC T 14 In ' d (t) - d oo l OT BpeMeH~ / p~c .4/ B~AH O , 4TO 

111 3 Me He Hlo1e TO~~H ~ 6HCflOR Ae ~CTB \II T en bHO xo po wo on~C~Ba e T C R y p a s 

He HHe M T~ na /31 c r c = l I k e ~ 28 HI4 H AnA npouecc a CO p6 QHH D2 0 
\II Te = 4 , I MIII H AnR npou e c ca A e cop6UHIo1 . OAH aKo B 3cJB HCIrIMOC TR X 

I n IF T( t) - F.,., I OT ape He HH Ip~ c . 5 . 61 4e TKO BblABI1Re T CA HaIlH4~ e 
r.C' K pa ~HeH Me p e ABY X spe MC HHbtX n OCTOR HHblX AIl R o 6014 x npo ueCCOB : 

r 1 : 3,3 M~ H ~ T1 : 2 1 MHH AnA cop6ulltt.1, ~ r l ~ 3 , 5 MI4H H rl = 

::: ') MI4 H AIlA Aeco p6 uIIIH 020 COOT e e T CT8e HHO . 3 T~ ape Me Ha n ony -

4 a "HC A , e CIlH B ypasHe HHe / 3/ Ao fi a BH T b eU4e OA Io1 H 3Kc n OHeH UHanb

H bU1 4 Ile H, T. e , on~CblBaT b 3aS ~ C ~ MOC Tb OT BpeMe HI4 n 0f11-l0 r o CTPy K 

TypHoro $ aKTOp a B~pa*e H Io1 eM 

-k c it -k e2 l 
FT( t) ~ F_ + Fl e + F2 e /4 / 

[ en", k c l ....> k e2 , TO n p", t » 1/k Cl$YHK UHR In !FT (t) - F ool 6YAeT 11101

He I1 HO~ C Ht3KIlOHOM , onpe A e Il Ae MbiM BeIlH4 I11HO~ k C2 ' a np l-1 t =lIk e l 

-k i
Jl"'He I1HO~ 6 YAe T ~YH KU I4 R In IF T(t) - F O<l - F2 ee l . Ha KIlOH KOTOPOH 

on p e Ae J1 Ae TCR B e J1H~Io1HO~ k c 1 • fl pflMble , npOBe A eHHble Ha p l4 c . 5 H 6, 
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I n IFT(!) - F_I OT " pe-
Me JlH . illKana Ope l'l e lfH 

H KOIICT311Tbi npo u.ecco n 

B MHH . 
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1 ° 10 20 30 40 50 60 t 

npOlleCCbI c op64lo1 111 J.1 Aecop6Ltl>1H H20' He 
POWQ On/.1 CblSaIOTCA ypas HeH lo1 eM /3 / e Tc 

PMc . 5 . 3au li cHM o CTb 

In IFT(I) - F~I /T0 4 KH / 

- ke ll
 

H In IFT(t) - F~ - Fl e l 
/,'peyronh I IItKIVOT n p eMellH AnR 

npOI..{ecca COp5U,H H D2 0. UiKc1

na B p eMel-lH Ii KOIIC1'3H1'bi npo·· 
ue ceDS B MH H . 

H c ooTBe Tc TByoT 3 nlM AByM 
aapHaHTa M onH ca HHR 3 Kc n e pH
MeH T anbH~X TOy eK . Pe3y n bTa 
TM , aHanor~4H~e n peACTa ene H
HI:./,.1 Ha p/.1C . 5 H 6 3aSHCHMQ 
CTRM , nQnY 4eH~ H An~ OCTanb
H~X 05pa 34oB C T0 4 HOC TbO AD 
~Hcna 3Kc nOHeH4~anbH~x Yne
HOB 101 Se n HYH HbI KOHc TaHT k c l ' 

Pac c MoTpeHHe H3MepeH HblX 3a 
BHcHMocTe~ FT ( t) H d(t) no
Ka3 b1s aeT cneAy~mee . Bce n po
4ecc ~ HMe~T 0 4eH b 6b1C T PY~ 

Ha4anb HY~ $a3Y C xa pa KTepH~M 
Bpe Me He M S 1 MHH, TO~Hoe 3Ha 
4eH~e KOTOPOro B Haw~x 3Kcne 

p~MeHTax He onpeAen~nOC b . 

C 4j..1 T a R Ha ~aJ1bH OI:' (fla3bl , x o 
= 7715 MHH . b Oilee CnO}l(H bi e 

RBIle Hl-1 .A npm1CXOART n p ltI npo ll eccax if; ] (H2 0) ... if; 2 (02 0 ) . KOTo pble xa 


paKTe pl-13Y~TCR e~e OAHO~ /).1 11101 Aa me ASYMA/ AOnOJ1HHT e nbHblHlo1 no

C T ORHH blM I-1 Bpe Me HH; T 1 coc TaBm~eT HeCKOflbKO MJ.1H Y T) T2 Me H AeTCR 


OT 10 MJ.1H AD He C KOflbK ).1 X AeC RT KOB MHH y T. 

,ECflH npe AnOflomHT b , 4 TO nOC TQRHHble Bpe Me HH B TaKDM 3 Kc n e p HMe H

Te onpe Ae nRnTCR AH~Y3).1 eH SOAb! B MYflbT lo1C flORX , TO c n e Aye T 0* ).1 
AClTb eem14 11HY K0 3 ctxP J.1 L4He HTa A I-1 !WlY3I.H1 0 no pRAKa 10-6 " CM 2/ C 1 12/ , 

P e we HHe ypa BHe H).1 R AH¢$Y3 HJ.1 SOAb! B MYflbTH CflORX npH 3 aA a HHblX 


8 3Kc n e p).1 Me HTe r paH J.1 4 Hbl X y CflOB).1RX H B p a MKa x CAe n a HHoro B~we 


n peAnono~eHHR Aae T y paeHeHHe , oHanorH ~Hoe ypa e HeH H~ / 2/ C 


2 
ke =O("/2L) , 151 

rAe L - 06~aR Ton~HHa My nbTHc no e s . nOACTa snRR B /4/ 3 Kc n e p H

MeHTa n bHble 3H a y e HHR k c H L . Ha xOAHM D _ 10-8 CM 2/c . Cn eAoea 

Te n bHo , nOcTo RHHble BpeMe HH T 1 T2 He o n pe Ae n RIIl TCR 3H a ~ eHHeM 
J 

K03$¢H4H eH Ta Ca MOAH$¢Y3HH SOAb! S MynbTH c nORX . 3TOT 8~BOA nOAT

Be p*AaeTCR TaK~e Te M, ~TO AnR 00pa3 UOB pa3HO~ Ton~HHbI 15 H 10 Mr 

nHn HAa Ha HOC Io1Il Io1Cb H03 nOAIlO)+( KIll oAHHaKo Bo14 nIlOVtBAH/ Ha5IlJOAalOTc R 


II 
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3AKflIOYE HH E 

l'IIl·. 6 . To >Ke J 4 1'0 lIa pM C. 5 , 
JI,JUI n pou,ccc a AeCo p6u,MM 02 0. 

OAHHaKOB~e nOCTOAHH~e Bpe He HH . 
He H 3MeHA~TCA nOC TOA HH~C epe 
MCHH H np~ H3MeHe HHH pa3Mc poB 
nOAno~K H / n pH oAHHa KoBo~ Ton
U~HHe Myn b T ~cIloeB/ . 

npo~ccc rHApaTa~H H MYJlb TH
c n oeB BKnr.>4a e T B ce6A n o 
Npa~Hc~ Me pe ABe KHHCTH 4C
CKHe CTaAH I4 : n c pe HOC BOAbl YC'
PC3 n1A Po $ 00HI.IC' 6a p bepbl 6 H
CIloee H nepeC TpO~KY CTPyKTYPbl 
B 06nac TH n On Rp 11b1X ronoe JlH

n HAOB. npOB CACHHblW Ub! WC .) II J 

111013 nOK')3 b1SaeT , YTO nepaa R 
CTaAHA He o r paHH4H BaeT CKO

pOCT b np0 4ecca B ~cnOM . 3 TO 
rOBopHT B non b3y To r o , 4TO 
nepecTpO~KH CTPYKTyp~ B oGna
CTH nOIlApH~X r onOB nHnHAo B 
onpeAenAnT CKOpOCTH npo~eccoB 

COp64HH H Aecop6~HH BOAb! Ha 
MYIlbTH CIlOAX. 

npeAC TaBneHHa R B HacToR~e~ pa60Te Me ToAHKa H3yye HHR npo uec 
COB COp6UHH III Aecop6~~~ BOA~ ~ ~30TonHoro o6MeH a B MynbTHna
Me IlIl RpH b!X Il~nIllAH~x Me M6paHax n03Bon~na o npeAenHTb ~ x epeMCHa 
~ BblRB~Tb cy~ ec TB oBa H~ e HeCKonbKHX $a3, pa3Il~~a~m~XCA no CKO
POC TH npoTeKaH~ A, HaXOAR~HXCA B ~HTepBane OT HeCKonbK~X M~HyT 
AO HeC KOIlbK~X AecRTKos MHHy T. nOK a 3a Ho , ~TO 3 TH npo~ecc~ xo powo 
on~C~Ba~TCR ypaBHeH~AMH TH n a /3/ . 

SonbWO~ HHTepec npeACTaBIlReT ~3MepeHHe xapa KT e pHoro BpeMeH~ 

6~CTPO~ $a3~, 4TO B npHHU~ n e OCYmeCTBHMO . 
n peAc TaenAeT T aK~e ~HTepec a Ha n~3 e apHa 4HH nOCTOAHH~X e pe 

MeH~ ~ C CIlCAOBaH H~X npo~ eCCOB ~ ~x 3aSHCHMOCTH OT ~ 1 H ~ 2 ' 
B03MomHo, 4TO, H3 He pAA KHHeT H 4eC K~e K03~H~HeHT~ k~ B 3a

BHCHMOCTH aT Bpe Me HH, YAa c Tc A onpeAen~T b 3HeprH~ a KTIIIBa~H III npo
~eccoB COp6 UH H ~ Aec op6~H H KaK AIlA H2 0. TaK H AnR 0 2 0. 

AB TOP bl Bblp3>KalOT CBOIi") npH3H3Tenb Ho cT b ;O. M.Oc T3He Bj.o14 Y 3a j.o1H
Tepe c K pa60Te H no n C3HbiC o(ic Y)I(Ae HJ.1 A. 

.) 
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BanarYPOB A,H., I " II'JtUmtlt 11.11 • Slt'Y1lUIH'ltlln ~I.(: . 1'14-H'.-862 
Hccnep,o BaHHe KIIIII'TIlItII "\'J1r'1lutU It HP'"Opnllll ll 1Ik'() II 0,0 
MYSIbTKJl<1"1enJUlplll,IMII lllllllt;lltlol"fU "TpyfI. rYI'.'MIl 

lIa He fiTpoHHOM JlIll1'll.KTClMI11'1' 

lIa ueliTpt)IIIIOH IUt-Pdt( T' \HIlT Ill! IIIH III tI}ll' I Ih' '\11 (" nt' PHMl'lITbi 110 

HaOJtlQAeHHhJ KIfIlt"IIItl.U It.t'\1I1I1i II Ilf'C'oprilUht IHl)U.1 II IIpOIWe'rOH 

38NeuteHHR H2 0 lIil IJ~() II JllOIIIHllt.lX MYJlt'JIH~'10HX Hq Jlltn3J1hMItTOH n

n el.(.HTHHa 11 HIt'IIIIIIO JI!'llItfllll.!. ":)t< 1.'111' PII"'h'II'H,1 ~ilt(JUOll{UnH'h n U9"fC

peHHH 3ilUIICUHII,'1'1I O'r 1I1"~,..t'111l nl("l eJII'Ullllo,' T l'Il J1u4JpaKUltOIlULIX rm 

KOB H nepllo}tA C' rpvto. T\,plol litH" nil t:MI'1tM Y.'J1UHHfI lI il o6pa:31~c. MJ1 H It

MaJIbHOC "1)('''''' 1 III I ""'1'11,1111111 'UUIIIW( (:oe1-.1HllRnO 80 c . OGllap~eHo , 

4TO BCl' 1Il'{'JW}ttlllllIII 1I,It' I I)lOI\I't'('!.1 HMP lU'I' OblCTP YIO 4J11 3y c x apaK Tep

1Ibn-1 npl't-H'IIl'M , (i ( I 1'111 11 II OHlly 111m ,uut' MelVle ll llbTX ~a9b1 C r e ~ 

paSllhtM tI(,C'KOJI1,KII", MHIlYT;JM It IlcrKonbKHM AeCRTKa~ MHllyT . 

PaCiOTa BbIl1011JWUa 8 -ldOopaTopHH tleHTp OH HOH lPH3HKH mum. 

npenPHHT 06be~eHHOro HHCTHTYTa Ane pHWX KccneAoB8HHA, nY6H8 1984 

PYKonHCb nocTynHna B H3A~Tenb c KHH OTAen 
28 Ae Kaupn 1984 r OAa. 
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Balagurov A.'I. , V. I.Gordelij, L.S.Yaguzhins ky P 14- 84-862 
Study of Ki neti cs of Sorpti on and De s orpt ion of H20 
and 0 20 by Mult ilami llar Li pi d Struc ture s 
wi th Neutron Diffractome t er 

The kine t i c s of sorption and de s orp tion of wa t er and 
that of the exchunge of 1120 and ° 20 in linid multilayer . f ro," 
dipalmitoyl l ecithin and ep,g lec i th i n were ob s e rve d wi th the 
neutron dif f rRctometer . In the experiment one was to measure 
t he dependence on sample- conditions of diffrac t ion peak in
t ensity and of s t rllctur31 period. Mi ni ma l t iTTle of dat a ac qu i 
s l t lon was 80 M ' l Wilh found out that all the process es 
have a fast pl!a~w wi th t h£, charac t er i stic t i me , c< 1 min and 
one or two slow pll'-lscs wi th,c of s everal minutes or of se
ve ra l dozens mill\lt,,~, 

The invest igHt i nn hil9 been pe r formed at t he Laboratory 
o f 	 Neutron Phys ics, JINH. 
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