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HU­ p a CTBO p e 

one­
rrpo­ II. M. B 8 n o B, B. H. JIeifM8H 1), O. TO. jJepR8'leB8, B.1'1-1. M 8 RCMM OB, E. C. MapROB 

,H OH 
C.- lIerep6yprcKll if rocy,l1.apCTBeHHblll TeXHOJlorJl 'lecIHHI y nneepcirrer pec rwrenun u x nonnta epo e, 198095 C.- IIeTep6yp r , POCCHR 

-a T hI Iloc'ryrmrra B p e,D.8IU \ HIO 26 aasapa 201 2 r . 

8611­

lon e­ YlcCJle,llOB aHhI npOL\eCChI 06pa30BaHI1R naotino ro pacnpen enenas HaHO'-laCTI1L\ CuC! B CTeK Jle npu I1CrrOJlb30­

T ex- BaHHH AByxc T a,D.I1HH OrO OT ,tmra. TlPI1 T eMrrepaType T 1 = 700°C aa 20 M I1H ( 06pa3e L\ 1) 11 40 MI1H ( 0 6pa3e L\ 2)
 
C03Aae T CfI pacnp ene neaue HaHO'-l a CTI1L\ CuC! c o Cp e,llH I1M pannyc ow R 1 = 14 HM (06pa 3eL\ 1) 11 18 H l\ 1 (oopa­

aeu 2). II. 3T OM y BpeMeHI1 06pa 30BaHI1e HOBblX K Jla c Tep o B 3 a Ka H '-l I1BaeTC R 11 npOI1C XOil,I1T TOJl bKO P OCT panee
 
06pa30B a BllI I1XC R KJla CT epOB ( BT o paR CTail,I1 R HYKJleaL\ l lH ) . 3 aTeM 06pa30Ba H I1e rpaas: CuC! rrpon onxcae'rca npu
 
T2 = 500° C . YMeHbllleHl1e re xme pa-ry psr npI1BOil,I1T I' Y MeHh llleH 1110 KpI1TI1'-leCKOrO pa nayca '-laC T I1L\ H OBOH
 

>aLOS, 
ljJa3bl. IT0 3TOM Y CHOBa Ha'-lI1Ha eTCR o 6 p a30BaH I1e 11 p OCT HOBhlX aaponsnne ii CuC! 11 rpopsrapyerca aropoe p ac­.009) . 
npenenenne c o Cpeil,HHM panaycoxr OT 1 HM 11 as rure. B peayasra're B 06pa3L\ aX 1 11 2 non y-reasr ,ABO H Hhle

C.A. 
pacnpenene uua HaHO'-laCTI1L\ Cu Cl c o 3 Ha '-l I1TeJlb H O OTJlI1'-laIOIllI1MI1CR Cpe,AHI1MI1 panaycawa . R OH L\e H Tpal.\HR 11 

CpeAHI1H pan uyc '-laCTI1L\ Cu C! B pacnpenencunax orrpenenanacs no cnea-rpexr On T I1 '-leC K Or O rrornouien a a Ha HO­
nn . 

!,pHCT an nOB CuCl rrpu 80 II. B 06J1aCTI1 il,JlI1H BOJIH 300-500 HM . 

et a I., 

KPHTH'l8CIUlH p annyc 'laCTI1l.\ HOBOH etJa3hI npu HYf~­

ncaUIIH B pacrs ope 3a B l1Cl1T 01' nepecsnueaan 11 TeM­

neparypsr pacraopa. II p l1 113MeHeHI111 TeMrrepaTyphI 

pacrsopa B npouecce HYKJIeal.\1111 B03MOfKHO rrORBJIeHl1e 

HOBbIX ep aKTopoB , n 0 3B OJIRIOml1X y n p a BJIRT b np0l.\e CCOM 

pOCTa HOBot! etJa 3hl , a T aKfKe nonyvaru HOBbIe il,aHHbIe 

~;lH pa3BJ11'HR 1'eOpl1H HYKJIeal.\HI1. B npensmyuiea pa­

OOTC[11 HaMI1 6 bIJI y CT a HOBJIe H 3 etJ etJ eKT pacTBOpeHI1R sa­
pOllbl IUet! rjJa3hI Cu C1 B CTeK JIe np a pe3KoM y Be JIH tIeH 11 11 

rcancpar ypu B npouecce ayxneauax. IIp l1 3 T OM 6hlJI 

onpenene« Kp ll T H 'leClm H paztnyc il,JIR tIaCTI1l.\ CuC1 npu 
reancpar ypax 01' 500 L\O 650 °C. 

B aacronurea patio're npouecc HY KJIeal.\1111 H3ytIaJICR 

npH cryrreaxar osr Y M e Hb llIeHH I1 TeMrrepaTypbI 'rsepno­
ropacrso pa. 3 1'0 rr03BOJII1JIO C0 3L\aTh B CT e K JIe naa pac­

npClleJleHHH HaH04aCTI1l.\ C u C1 co 3H atIl1T e JIb HO O1'JIH48­

IOIllIIMHCH CpeL\H HM H panaycar-m. C H a tIa JIa npn BhICO­

I;oH rexn epar yp e (700°C) C03il,aeT CR pa cnpenenexne c o 

CPCilll llM paaaycosr 14-18 HM. 3aTeM TeMrrepaTypa HyK­

neaUIl J1 CKa4KOM CIII1 fKa e1' CR aa 200 R, B CJIeil,CTBl1e xer-o 

Y"lc llb IUaeTcfl K p HT I14 eC K I1H panuyc HYKJIeal.\1111 11 CTa­

1I0BHTCH B03 MOfKHbl1vl 0 6 p a30 Ba H I1e BTo p o ro pacnpeaene­
!lUH co CpeL\HHM p a L\HYCOM 1-3 HM. 

l \ al\ II B paoore [1], 06beKToM I1CCJIeL\ OBaHI1R 6 hl JI 

TBCPll bl t! pacr s op raJI OreHI1L\a Meil, H B CT e K JIRHHOH MaT­

pnue. n nH HCCJIeL\OBaHI1R 6hIJII1 nOL\rOTOBn eHbI 06pa3­

Ubi C l Ia 'la.%HbIM pac npene ne a ne ra HaH04aCTI1l.\ CuC1 

(Dl], C03L\aHHbI X npu 'rexm ep arype T1 = 700 °C aa 
20 "111 11 (oripaaen 1) 11 40 M H H (oripaae u 2). BhIJII1 113­

MCpCll bl cnesrpsr etJYH,l\a MeHTallbHoro IlOrJIOmeHI1R na­

Ilc-mail: Icima n@inbox. ru 
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HOKpl1CTaJIJIOB ( H R ) Cu C1 B oopaan ax 1 11 2 npa 80 R. 
3aTeM npn T eMnepaType T2 = 500 °C rrp0I13BOil,HJI CR 

BTOP OH OTfKHr, B T e 4eHHe rcor oporo oop aausr nepaona­
4eCI, H BblHI1MaJII1Cb H3 rre4H H 113MepflJICR I1X cnexrp 

rrOrJIOmeHI1R npn 80 R. 

H a PI1 C. l a 11 b noaaaan si cnexrpsr rrOrJIOmeHI1R 06­

paauos 1 H 2 rrO CJIe neps oro OT1KI1ra npn 700 °C ( K p l1­

sste 1). H a KpHBbIX 1 tI eT K O BhIil,eJIRIOTCR rrOJIOChI norno­

meHHR 3 KC H TO HOB Zl, 2 11 Z3, 06yCJIOBJIeHHhle HI\ CuC1 
[2] 11 3 pacnpeneneana D l. 110 3Heprl111 Z l ,2- 3KCH TOHOB 

H COOT HOllIeHH IO paavepaoro KBaHTOBa H Hfl [3,4] 6hIJII1 

orrpen enensr c penn a e panaycsr HR C u C1 B 06pa31.\aX 1 
11 2. I1PI1 3 T OM , napauerp paa raepnoro KBaHTOBaIlHR L\nR 

HR CuCl pa ar-repow 6 0 JIee 10 HM 6 hI JI rrOJIY4eII 113 nan­

HhlX pa60TbI [4]. B oopasne 1 npa OTJK l1re np a 700 °C aa 

20 MHII 06pa30BaJIOCb pacnpenenenae D 1 c o Cp eil,HI1M pa ­
il, HyCOM 4 a CTI1l.\ CuCl R1 = 14 HM. B oopaaue 2 npn 3 T 0 i1 

fK e T eMrrepaType aa 40 MI1H 0 6 p a30 Ba JIOCb pacrrpenene­

lIl1e Dl co CpeL\H I1M panaycosr 4aCTHl.\ CuCl R1 = 18 HM. 

113 pHC. la BI1L\HO , KaK C Y BeJII14 e HHeM Bp e MeH H BT O­

poro OTfKl1ra ( rr p H T2 = 500 °C) rrOfIBJIR IOTCR 11 pacry r 

il,OnOJIHI1TeJIbHhIe n OJIOCbI rrOrJIOmeHI1R cnpasa 0 1' rrOJIOC 

rrOrJIOll.\eHHR Z1,2- 11 Z 3- 3KCI1TOHOB HR CuC1 113 pacrrpe­

L\eJIe HI1R Dl (x pa esre 2-5) . C Y BeJII14eHI1eM BpeM eHI1 

OTJKl1 r a rrpOI1 CXOL\I1T Cil,Bl1r I1X MaKcl1MyMoB B CT Op OHy 

M eHbllIl1X sxepr u ji . 31'11 11 3MeH eHI1R B cnex'r pe nor-no­

meHI1R oopaaua 1 0il,H 0 3H a4HO CBI1L\e TeJIbC T BYIO T 0 no­

fl BJIeHHI1 aropor-o pacnpenenenua ( D 2 ) HR CuC1 C c o ­

o T Be T cTBY IOm l1M H rrOJIOCaMI1 nor-nomenna Z1,2- 11 Z3­
3KCI1T OHOB ( rroxaa ansr aa pn c. la CT peJIK a M H) . 0 M eHb ­

llIeM pazmy ce 4 a CTI11.\ CuC1 B pa cnpeneneaua D 2 CBI1L\e­

TeJIbC T ByeT CI1HI1H cnaa r 3TH X nOJI OC nOrJIOmeHHR 01'­

2 7 3 

mailto:Iciman@inbox.ru


:

274 II. M. B8ll0D, B. H. JIeHM811 , 0 .10. .aepK8'IeB8, B. M. Mal , CH M OB , E. C. M a p IW B _ 

---------­

PHC. 1. Cnercrpsr nO rJl 01I\eHHJI HK CuC I npu 80 K. (a) ­
Oripaaeu 1 ( o T<lm r npx 700 ° C , 2 0 ~UlH ) . (b ) - 06p 8 J e u 2 

(or xca r rrpa 700 "C, 40 M HH) . JbMeHeHHe cnervrpoa nor no­

II:\e H H JI oGpaJUOB 1 H 2 B J8BHCHMOCTH OT BpeMeHH aropor o 
OT1Imra npa 500 "C. BpeMJI OTJfmr a B Q8 CaX nOK8J8HO y 
KpliDbIX 

IIl1c b M a B R\ 3 T etJ TOM 95 n sm . 5 - 6 20 

( D 2) p a c n p e n en e n n ti He06xoP:I1MO y u e c r s B 0 6 m iX 

np AeJICIIIUlX IWMnOlleUT b l cne x 'rpoa nor-nouieana . 

H Z 3-31\CI1TOllOB 11 norn ouieuae npa nepexonax 31 

30 1la , npncyuia x HK CuCI B 3Tlf X pacnpenenea aax. 
p a 3n Oll, CII I1H cnca r pou nor nomenan oopaauoa C ,ll 

HbIM pacnpenenenuer-t M bl HCIIon b30 Ban l1 Mop:enb en, 

pa nornomenaa HK C u C l, OmtC8 HllY lO B [5], HO C Y4e 

HanH411R P:ByX pa cnpeneneana. Has ans a oe pacnpen 
aae D 1 ( c 60nbllIHMI1 tIaCTHL\aMI1 CuCl) npu OT IK l1re 

500 ° C MeHReTCR MaJlO. II0 3 T o M Y !popMa 3KCHTOHI 

n lflIHH npaKTl1tIeCKI1 He 113MeHReTCR. T a K IfM 06pa3 

OCHOBHbI M H na paraer paxor npa p a 3n OfI,eHH H aa KO~ 

HellT bI cnex'rpa nornout eua n HI{ C uCl pacnpenen ei 
D1 nann nu cs 311Cprl1H Z I,2- 11 Z 3- 3KCHTOHOB H aMn 

TYP:bl If X n l1JUtH n o rn o ll.1e1IH 11, a T81,il, e H HT eHCHBHOI 

nornomeuu n B 06nacTI1 nepexonos 30 Il a- 30 Ha . B npou 

c e aroporo OTIKl1ra (npa 500 °C) B 06pa3L\aX 1 11 2 cjl 
MHpy eTcR pacnpenenenae D 2 11 coo-rsercrayioume n o 

CbI nornoutena n 113MeIlRIOTCR. II0 3T OM Y napa v erpu n 
I1X pac.serax M eHRIOT CR. K HH M OT HOCRT CR npa KT H4 1 

K H ace nepe-urcnennsre asnue X8 p 8 H.TepHCTHKH cnesrj 

IIo p:6 0 p onTHMall b ll blX napaverpos npo aaaonnncn am 
MaTHtIeCKH MeTop:OM HenH HeH HOH perpecca n B CHCT e1 

MatLab. 3TO MeTOp: n03BonReT nposontrr s TaKylO ~ 

rpeCCHIO p:n R JlI060H !PYHK L\HH , 3ap:aBaCMOH noasaosar 

neM. 
P a CtI CT b I OA II0 3 U8 4 110 nouaauiea to'r , tITO npa P:BOI 

HOM OT i lH f r c cneu'r ps t nor-noure uaa 0 6pa 3 L\OB HMelOT 'II 

Tblpe 3 K CHT OH Hb i e nonocsr nor-noureaaa H nee nonce 
nornomea a n nepexonos 30Ha-30Ha, otiycnosnennsre P: B~ 

M R pacnpenenenaasta tIaCTI1L\ . B L\enOM 3Ta Mop:enb no: 
sona aa XOpOIlIO onacar-s cnexr psi nOrnOll.1eHI1R ns yx pa l 

np eneneaua H onpenenars o eHOBHbI e I1X xapaxrepacn 
KIi: c peP:HI1H panny c 11 KOHl\eHTpal\11l0 Ha HOtI a CT I1L\. 

Ha p l1c .2 nOKa3aII 3Kcnep HMeHTanb HbIH cnexr p m 
rnOll.1eHI1R HK C u C l B otipaa ue 1 C P:ByM R pa cnpene» 

HI1RMI1, nonytI eHHbIMI1 nocne OTIKl1ra 06pa3L\a B T etIeHI 

20 M I1H npa 700 °C 11 9 tI rrpn 5 0 0 ° C ( K p HBa R 1). T a 

IKe KaK pesym.rar paanosceaan npnsenensr KOMnOHeH T 

nonoc nor-noiueaan ZI ,2- 11 Z 3-3K CI1T OHOB, a TaKIKe n 

pexon os 30 Ha-30 Ha pacnpeneneu n n D 1 ( K p H Bble 2-4) 
COOT Be T CT BY IO I I.\He KOMnOHeHTbI nonoc nOrJlOll.1eHHR pa 
npenenenus D 2 (xpnasre 5-1) . 

P a CtI e T bI s cex 3KcnepHMeHTan b Hblx cnexr pr 
(pa c. T) B nporpaMMe Mat-Lab noxaaana, lITO n] 
BTOpOM OTIKl1re npn ( 5 0 0 ° C) pacnpenen enae D 1 

6onbllIHMI1 tIaCTHl.\aMI1 113M eHReT CR Mano, a pacnp 

nen enue D 2 H3MeHReTCR cyur ecraenno. Ilnn BTOPO] 

pa cnp enen eaaa Ha6JI1op:a1OTcR 6 h l CT P bI H p OCT KO 

l.\eH TpaL\HH 11 POCT cpenaero panuyca , tITO npnsomrr 

peasov y POCTy axnana sr oporo pacnpenenea na B 0 6 1l.1' 

nornouieaae 06pa 31l0B. 3 T O Xop OWO IHlP:HO aa cnexrpt 
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HOCI1TenbHO aHanOn1tIHbIX nonoe n orJlOII:\eH I1R tIaCTI1L\ 

C u Cl pacnpenenea n n D l. 

IIp l1 3TOM OTIKl1r npa 500 ° C npaKTl1tIeCKI1 He no­

annnn na nOnOIKeHl1e nonoc nor-nouien aa Z I,2­ 11 Z3­
3 KC HTO HOB HK CuCl pacnpenenenaa D l. 

H a pnc.Tb Ha6mo p:810T CR aaanoruvnsre 11 3MeHeHI1R 

B crrex'r pax n OrnOll.1eHI1R 0 6 p a3 L\a 2 npn OTIKl1re npa 

T2 = 500 °C . Coor aerc-reyiouure pacnpenenenaro D 2 

norrocsr nor-noureaaa ZI ,2- 11 Z 3-3KCI1TOHOB He CKOJlbKO 

Cp:BHHYTbI K MeHbllIl1M 3 He p r l1R M no c p a B He H l110 C aaa­
nOrHtIHbIMI1 nOJlOCaMI1 nornorueaaa pa cnpeneneuaa D2 

06pa3L\a 1 (pa c. Ta}. Cornacao pa araepaoxry KBaHTOBa­

HI1IO 3TO 0 3HatIaeT, tI T O npa Cp a BH I1M bI X apexieaax BTO­

p oro OT IK l1r a c p eP:HI1H panny c tIaCTI1L\ C u C l B pa cnpene­
neH l111 02 oo paaua 2 oons ure, tIeM B pa cnpenen enan D2 

0 6 pa3L\a l. 

.Il.JlR paanenenan cne s r p a 06pa3L\OB C p:BoiiHbIM pac­
npeneneaaexr sa cnea r p nepsoro ( D 1) 11 cnexr p sroporo 
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HOt! MaTpl1ue C '-IaCTI1'-1HbIM paCXOAOBaHl1eM I1CXOAHbiX 

KOMrrOHeHTO B rr03 BOJIfleT, I13MeHHfl yCJIO BHH 06pa30Ba­

HI1H '-IaCTHU CuCI, rrpOAOJIIKI1Tb npouecc HyKJIeaUI1H. 

C6poc TeMrrepaTypbI HyKJIeaUI1H aa 200 K rrpn BTOpOM 

OTnmre npl1BOAI1T K 06pa30BaHI1l0 HoBOI'O pacnpenene­

HI1H '-IaCTHU CuC! co 3Ha'-lHTeJIbHO MeHbllll1M CpeAHI1M 

panaycoxr. 

BbIJIO nposeneno '-II1CJIeHHOe MOA eJIHpOBaHl1e npo­

uecca tPOpMl1pOBaHl1fl ABoi1HoI'o pacrrpeAeJICIII1H '-IaCTI1U 

CuCl B CTeKJIe nyrext peureann KI1HeTH'-IeCKOrO ypasne­

HI1H HyKJIeaUl111 rro MeToAY, 113JIOmeHHoMy B [6] , B yCJIO­

BI1HX pe3KOI'O c6 p o c a TeMnepaTypbI B npouecce HyK­

JIeaUI1I1. IIoKa3aHo, '-ITO npn onpeneneaasix YCJIOBHflX 

B03MOIKHO 06pa30BaHI1e ABYX pacnpeneneuaa CO cpas­

HI1MbIM KOJII1'-1eCTBOM BbIAeJII1BllJei1cH B HI1X tPa3bI. 

Ha pH c .4 KaK npar-iep npnaeneasr peaym.r a-rsi p ac ­

lIeTOB AJIfl TBepAoro pacraopa C naparaer pawn , 8HaJIO­

I'I1'-1HbIMI1 CTeKJIy oripasuos 1 11 2. T a K KaK OnTI1'-1eCKOe 

rrOrJI011\eHl1e 06pa3uoB (pl1c.1) rrponOpUI10HaJIbHO rrOJI­

HOMy 06beMy KJIaCTepOB C u C l , aa pI1 c.4 npusenena 
tPYHKUI1fl Iv(r) pacnpeneneana 06beMa KJIaCTepOB CuCI 

no I1X panaycav . Kpl1SaH 1 c oo T Be T CTBy eT pacnpene­
JIeHI110 Iv(r) rrOCJIe HyKJIeaUl111 rrpn 700 DC B TeqeHI1 e 

Pl1c.3. Cnexrp nor-nonrenaa HK CuCl npn 80 K pa cnpe­
,l:\eJIeHI1R Dl (1) 11 ero 113MeHeHI1e rrocrre OTJlWra (2) npa 
500 °C B Te'leHl1e : (a) - 9'l (oopaaeu 1), (b) - 10'l (o6pa­

3e1.( 2). Paanoxcenae Kpl1BbIX 2 aa nornoureaae pa cnpezie­

nenan Dl (3) 11 D2 (4) 
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nornouteuan H 6e3 pa3JIOIKeHI1fl (pnc. 1). Il onyxena u e 
npll pacxerax 113 MeHe m UI CpeL\HeI'O P8AHYC8 11 I'\OHueHT­

paUl111 llaCTI1 U C u C I npn OTIK UI'e np u T2 COOTBeTcTBylOT 

Rali 06U\HM epl131ttleCfUIM rrpeACT8BJIeHI1flM 0 KI1H eTHKe 

npouecca HyKJIeaUI1J-i , TaK 11 pe3YJIbTaTaM paC'-IeTOB aa 
ocnoae peureuns KHHeTI1'-1eCKOI'O ypaBHeHHH HyKJIeaUl111 

no ~ I C T O )l, H K e [6]. 
Ha PI1C. 3 L\JIfl ABYX oripaauos noxaaansr cnervrpsr na­

'la,1bHOI'O pacnpezreneaaa D1 (Kpl1BbIe 1 C PI1C. 1 ), cneivr­

phI nOI'JIoU\eHI1H C ABoi1HbIM pacnpeneneaner-t '-IaCTI1U 

Cuel (KpHBbIe 2) oopaanos rrOCJIe OTIKI1I'a npa T2 = 
= 500 ° C B Te'-leHl1e 9'-1 (06pa3eu 1) 11 10'-1 (otipaaen 2) , 

a raKIKe HX pa3JIOII,eHl1e na cnexrpsi nOI'JI011\eHl1fl pac­
npcseneaaa D 1 (Kpl1BbIe 3) 11 D2 (Kpl1BbIe 4). 

B oripaaue 1 cpeAHHM pazmyc '-IaCTI1U CuCl na-rans­

noro pacnpeneneaan Dl (pac.Ba, xpaaas 1) COCT a BJIHJI 

14 m1. Bropon OTIKI1I' npn 500 ° C B 're-renue 9 '-I npaKTI1­

'lCCKI1 He nOBJIl1flJI na tPOpMy cnexr pa rrorJI011\eHI1H pac­
npeaenennn D 1 (CM . xpnasre 1 H 3 na pac. Ba). B pac­

npCLleneHHH IKe D 2 rrOJIOJKeHl1e aneprun Z I ,2- 3K CI1T OHa 

HK CuCl CMe11\eHO B KOpOTKOBOJIHOBylO CTOpOHy (KPI1­

Ban 4). CooTBeTcTBeHHo, Cp eAHl111 paAI1YC pacnpeziene­

IlHR D2 su poc L\O R2 = 2.3 HM. Cpennaa KOHueHTpaUI1fl 

'laCTHU pacnpenenenua D2 COCTa BJIfleT 7.7 . 101 5 CM - 3 

(~ IC TO )l, pac-rera KOHueHTpaUI1I1 '-IaCTI1U CuCI npasenen 

B [1]). 
Boopaaue 2 (pnc . 3b) CpeAHl111 pannyc '-IaCTI1U CuCl 

I1a'laJIbHOI'O pacnpeneneana D1 COCTaBJIflJI 18 HM . B T O­

pail OT)f{Hr npa 50C ' :; B Te'-leHl1e 10'-1 npusen K POCTy 

cpeauero pannyca '-IaCTI1U CuCl pacnpenenennn D2 AO 

R2 =3HM. CpeAHHH KOHueHTpaUI1H '-IaCTI1U pacrtpene­
:ICIIlIFl D2 COCTaBJIHeT 2 .3 . 101 5 CM- 3 • 

T aKI1M 06pa30M, C03AaHI1e rrpn 700°C (nepasra OT­

nair ) pacnpeneneann 60JIblllI1X '-IaCTI1U CuCl B CTeKJIflH-
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BHOCTb PHc.2. Cnexrp nor-noureaan (KpI1BaR 1) npa 80 K ofipaa ­
tpoue c- Qa 1C I\ByMR pacnpeneneaaaxra HK CuCl. KOMrroHeHThI 
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PH c .4. II3McHellHc <PYHKl\HH pacnpeneneana 06beMa KJIaC­

.repoa C uCI no HX pana ycasr B CTeKJIe npn HYKJIeal\HH B 

YCJIOBI1RX t\BoilHoro OVKHra. OTxmr npa 700 0 C (10 MI1H) , 

3aTeM npn 500 °C B TeqCHl1e BpeMeHH t ['I]: 2 (1), 4 (2) , 
6 (3) , 8 (4), 10 (5). Ilapawerpsr crexna 're ase, 'ITO H B 

patio'rax [1,5 ] 

10 MI1H H nocne~YIOl1.1I1X 2 l.J nocne c6poca TervmepaTy­

psr no 500 °C . Ha PI1C. 4 BH~lI b I lIpaRTI1l.JeCKYI lIonHOC­

TblO Cq,OPI\ntpOBatIHoe pacnpeaeneaae D1 C MaKcYlMy­

MOM npa r = 7.4 HM YI He3Hal.JHTenbHbIH lIYlK pacnpene­

neI-II1R D 2 C MaKcl1MyMoM npa r = 1.1 HM. C lIpO~On1Ke­
HYieM HyKneauYIYI npa 500 ° C pacnpeneneaae D2 6bICTPO 

pacrer KaK lIO l.JHcny l.JaCTYlU CuCl, TaR YI lIO I1X pana­

ycy (xpaasre 2- 5). Pacnpezreneaae 1Ke D1 B 3TO BpeMH 

MeHReTCR Mano . Il poxcxoznrr He3Hal.JYlTenbHbIH C~BHr 

f v(r) B CTOpOHy 60nbWYlX pa~YlYCOB. 

P eaym.r ar si l.JHCneHHoro MO~enl1pOBaHYlR npouecca 

nyxneauna npn o6pa30BaHHH ~BYX pacnpenenetraa 'lac-

THU CuCl B cr eu ne Ka tle CTBCHHO COBn a~a IOT C p 

TaTaMI1 3 1 cnep u sr .UTa. 

C nOMOU\b lO n noauor-o or xnrra C pe 3KI1M nail 

TeMlI epaTy pbI B npoucc ce HYlw eal.\1111 TBep~oro p, 

pa snepasre y ~ aJIOCb C 0 3~aTb 11 113ytll1Tb asa pact 
neu a n l.JaCTHU HOllOH q,a3bI C paau sn III Cpe~H!1Mrr 

ycaraa. H C1>IOTpn na tla CTI1'lHOe paC XO~OBa H l1 e MO 

pOB na C03~aHH e ne ps or o pacnpeneneaaa l.JaCTI1I.\ C 
60JIb WI1M Cpe~H l1M pa,nI1YCOM, c6poc TeMlIepaTypb 

neau u u na 200 1{ lIpl1nCJI K pOCTy HOBbIX l.JaCTI1I.\ 

3 TI1 l.JaCTI1UbI I1MelOT na xrnoro MeHbllJl1H Cpe~HI1H 

yc 11 60JIbWylO KOlllle HTpal\ l1Io . 

Peanu aauaa y cnoacneu a or o OT1KHra npn HyRJlE 

HOBOH rpaasr B TBep~bIx pacr aopax pa cmapaer 

M01KHOCTI1 lIOJIY'leHI1R ,1lJlIlHbI X 0 nponeccax q,OPMIi 

HI1R HaHOCI1CTeM. OT KpbIBaeTcR B03M01KHOCTb C03/1 

CJI01KHbIX MynbTH- paCII p e ~ eJIeHI1 H tl8 CTI1U 11 nonyx 

11 3~eJIYlH na OCHOBe aanocacrev, 06na~a lO l1.1 I1 X He 

~aHHbIMI1 CBoHCTBaMH. 
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