IINCbMA B PEIARI[UIO ]

KOBHIT crepskenb puamerpoMm 10 mx ¢ pabGoueir moBepx-
HocTeio T cm?.

Jaexrpoaut B KoamdectBe 100 mse mpepBapuTeNnHO
noforpesann o 80° C u BIMBATM B NHINHAPUIECKYIO
AYeliRY M3 TePMOCTOHKOIO creKya ¢ IapajiiejbHO paciio-
JOKEHHBIMI 3aMKHYTHIMI dJieKTpogamu. Paccrosanime mesx-
Ay DJIEKTPOJAaMH COCTaBJANO 2,5 c¢am. IIEKTPOJIU3 IIPOBO-

quan B Tedenme 50 mun, moimepsKuBasg (IpH  IOMOIIU
ra3oBOil TOPEJIKHN) TeMmIeparypy pacrBopa, paBHYIO
70—80° C.

BuyTpeHHUIIT 9JIeKTPOJIN3 LpPOTEKaJ 3a CYeT XuMHIe-
CKOTO Iporecca

Zn+U0%" =7Zn?+4UO0O,.

ITocae siexTpoam3a KaTof ¢ KOPUIHEBO-I€PHBIM 0CA[-
KOM JIBYOKHCH ypaHa NPOMBIBAJIN BOJOM, 3aT€M CHHPTOM
u cymmn npu 110° C. Rarox ¢ UO,-2H,0 mporanuBaiu
B MyQenbuoit meynr npu 800° C u moaydasim BaKHiCh-OKUCH
ypana II0 peakIuu

800°C
3U0221’120 B U308 —[—- 6H20T.

CIoil 3aKNCH-OKHCH ypaHa IJIOTHOCTEIO 2,5 Me/cm? HA BUT,
Obi1 GorecTAINM 1 TJIAAKIM (CM. PHCYHOK) W He OCTaBJIsAI
CJEJI0B LPH LPOTHPAHNH €ro IIOBEPXHOCTI BATHBHIM TaM-
IIOHOM.

K npemmymecTBaM HaHECeHWs CJI0eB  COe/MHeHMA
ypaHa BHYTPEHHUM BJIEKTDPOJH30M CJeflyeT OTHeCTH IIpo-
CTOTY YCTAHOBKU I BOBMOYKHOCTH IOJY4aTh Oojiee MIOTHHIMA
7 PABHOMEDHHII CJIOI HO CPaBHEHNIO ¢ OOLIYHBIM DJIEKTPO-
JI30M.

IMocrynuino B Pepmarmuio 26/IT 1966 r.
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PauanioHHble XapaKTePUCTUKH CMecH HPOAYKTOB
38 (%)
MT'HOBEHHOI'O [€JICHUA IJ2 , 06paSOBaHHBIX HEUTPOHaMHA

c sHeprueil 14 Mo
H. T. I'VCEB, A. Ji. 3ABbLsIJIOB

B wmacrosmeil paGoTe paccYHTaHB UHTETpaTbHBIE
u pupdepenuagbube (M0 dHEPTETHICCKHM | \IpymiTam)
pajguanmoHHLIe XapaKTepPUCTHKI cMeceil IPOJRyKRTOB Tee-
mus U258 00pasylomuxcs IPH MIHOBEHHOM, PaCHICIITICHIN
MoCJeHero OLICTPHIMII HeHTpoHaMul ¢ 3Heprueit 14 Mae.

B aureparype O0OBIYHO HPUBOSATES @QKTHBHOCTH HA
104 mesnennii. B mHacroameii paboTe aKIMBHOCTH Y->KBHBA-
JICHTBI CMeceil IPOAYKTOB [e/ieHMs PHOPMEPOBAHBL HA
1,45.10%% penenmil, 4TO COOTBEICTBYET DHEPTUM B3PHIBA
1 km THT [1, 2]. OgHako HOMUHAWKHAS MOIHOCTH TEPMO-
AEPHOI0 B3PHIBA, IPH KOTOPOM ITPOUCXOJNT peaKIus
mruoBennoro pesnenus 1,45-10%% aromos U238 GricTphiMi
peliTponaMu, Koueano, 6easime 1 xm THT, mockorsry oma
CKJIAJIbIBAETCA U3 DIePLOBBIICICHIA TPeX peaKIil: jeJe-
HUS Sep «IeTOHATOPay, CHHTe3a JeTKUX sjiep W JeJeHus
sapep U298, IlodToMy, [iiss mepecdera IPHBETEHHBIX BJ€ChH
aKkTHBHOCTeI@ y-2KBIBantenToB HA 1 km THT meobxommmo
B ROKI0M KOHRPETHOM CIydae BHATH OTHOCUTEIHHYIO 00
B 9HEPLOBLMEICHNH IIePBLHIX ABYX HJN TPETheil peaKIfuim.

B pacuerax mcnoib3oBadmch: BHIXOABL Ha 1 aKT pede-
HusL[3,% |,/ dopMyasl pacuera pajnaIiioOHHBIX XapaKTe-
putsnk 1 060CHOBaHHE TAKOTO BHOOpA HHEPTETHUECKIX
HHTEPBATOB [5], CHEKTp y-M3IydeHHS OTHEJLHBIX H30TO-
nos [6]. B KauecTBe KOHTPONBHBIX HHTEIPAJBHBIX AKTHB-
HOCTCIl B CIUHEIAX KIOPH HMCHOJIb30BATICH JaHHbe pado-
o1 [7].

Pesyabrarsl pacderoB npusegens B Taba. 1. B aroit
Tabaune MCHOJIL3OBAHLL CICAYIOIIE XapaKTepHCTIHKH.

1. Ypgeawvmsle aktuBnoctn Q (1), kopu.

2. Ypeabusle y-skBusasuentst M (i), e-ake Ra.

YIR 539.173.8

3. OrHomenne o () = Q (1) M (1), wwpu/e-are Ra.
4. Ionmbie y-IIOCTOSTHHEIE CMECH IIPOAYKTOB MIHOBEH-
HOTO [IeJIeHHUsT

K (t)=8,4/w (t) = 8,4M (1)/Q (1) p-em?/u-mrr0pu, (1)

rie 8,4 — y-IOCTOSIHHASA PafinA TOCJe HAYaIBHOTO (UIb-
Tpa m3 miaTuHbl TommuHOHL 0,5 Mmam, p-cm?/u-me-ake Ra.
5. OTHOCHTEJNBHLIL DHEPTETHICCKUIT BRIay K;-it sPder-
TUBHOIl HHEPTAM B TOJHBIL CHEKTD Y-UBIYYCHHA 7;
(Ei, 1), %.
6. Jlndepennmaabybie M TOJHBIE BEIX OB YICIA Y-KBaH-
TOB E; -il DHEPINH HA OJWH pacuaj:

P;(E;t) :% Keanm/pacnad;
5 (1
P(t)= Z P; (E;, t) keanum/pacnad.

i=1

3necy K ()ni(E;, t) = K; (E;, t)— pudpdepeHunaabuai
Y-TIOCTOSIHHAST CMECH TPOJAYKTOB MTHOBEHHOTO JIeJEHUS
Ki (E;)— muddepenuuarbuas y-I0CTOAHHAS IIeaIn3Ipo-
BAHHOTO M30TONA C MOHOXPOMATHYECKHM WU3JYyYeHHEeM
E;-it smeprum u BHXORoM P (E) = 1 vy-reanm/pacnad.
Mpuusareie B manHoM pacdere snadennd Ki* (£;) pHepreTn-
YecKUX WHTepBaioB M DQPPERTHBHHIX DHEPIU BHYTPH
KasKk[oro murTepBajia mpuBefenst B tabia. 2 [6].
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Paguanuonnbpie XapakTepHCTHRI eymeceil TPOYRTOB MTHOBEHHOrO J@JICHI U238 ma Oplerppix Heiitponax npu En

BpeMsa BbIIEPHKI
e el 0,5 u 1u 2 u 5 u 10 u 1 cyTKH l
Q (t), wiopu 6,58-108 3,78-108 1,72-108 6,23-107 2,89-.107 1,08.107
M (1), e-arxe Ra 1,97-108 1,57-108 8,19-107 2,34-107 9,79-106 3,55-108
o (1)=Q (t)/M (t) 3,34 2,40 2,10 2,66 2,95 3,04
K (), p-cm?/u-mkiopu 2,51 3,50 4,00 3,16 2,85 2,76
ni (Ei, 1), %
2,25 Maeg 20,6 20,5 18,6 15,5 8,9 1,3
1,56 Moae 27,8 25,9 24,5 26,4 27,0 417N
0,76 Mae 33,9 37,5 43,5 43,6 43,6 534
0,50 Mae 13,2 13,4 11,5 12,0 16,6 18,7
0,17 Mose 4,5 21 1,9 3,0 3,9 10,3
P, (Ej, t), y-weanm/pacnad
2,25 Masg 0,052 0,071 0,074 0,049 0,025 0,004
1,56 Moas 0,090 0,117 0,127 0,108 05400 0,062
0,76 Mas 0,199 0,305 0,406 0,322 07290 0.338
0 50 Moas 0,117 0,165 0,163 0,134 0,168 0,183
0,17 Moas 0,133 0,110 0,089 04144 0,130 0,334
Cymma 0,991 0,768 0,859 04724 0,713 0,921
I;(E;, t), Mog/pacnad
2,25 Moas 0,116 0,160 0,167 0,110 0,057 0,008
1,56 Mae 0,141 0,182 0,198 0,168 0,156 0,097
0,76 Moas 0,151 0,232 0,308 0,245 0,220 0,257
0,50 Moas 0,058 0,082 05,082 0,067 0,084 0,091
0,17 Moas 0,023 0,019 03015 0,019 0,022 0,057
CymMma 0,489 0,675 0,770 0,609 0,539 0,510
E (1), Moss/keanm 0,83 0,88 0,90 0,84 0,76 0,55
S; (Eqy t), Moaeg/cer-Oeaerue
2,25 Mos 1,94-1075 4,54-1075 7,31-1076 | 1,74-1076 4,22-1077 0,22-1077
1,56 Mos 2,37-10% 1,796-1075 8,69.106 2,66.10—6 | 11,50-1077 2,66-1077
0,76 Mos 2,54-107° 2,24.1075 13,50-1076 3,89.10-6 16,20-10—7 7,41-1077
0,50 Mas | 05984075 0,80-10=5 | 3,57-107% 1,06-10-6 | 6,20-1077 2,52-1077
0,17 Mas | 0,38-10%5 0,18-1075 | 6,67-1076 3,00-106 1,63-1077 1,57-1077
Cymmad( 8,24,40-5 | 6,52-107° 39,7410 | 12,35.1076 | 39,75-1077 | 14,08-1077
IIpumedaHue. AKTUBHOCTH Q (f) m y-9KBUBAJIEHT M (t) OTHECEHBI K JIeJIeHIIO 1,45.1023 amgep U238.

7. Juddepennmanpipe s MOMHLIEC BRIXO/L
I;(E; t)=Pi(E;, VE; Mass/pacnad,

8
1 (t) =X PN XE;, t) Mos/pacnad. 2)
i=1
8. Ycpémgmempple SHEPIHM Y-KBAHTOB mo  BCeMY
CHEKTPY
E (t)=1I ()/P (1) Mos/y-reanm. 3)

9. Tudgepenmuanprupe u IOIHDE HHEPrOBEIJICIeHIA,
Moaglcer ua 1 peneHue sA1pa U238, [lpu oTOM, €CJM HpH-
BOJUTCA DHEPTeTHUYCCKUIL CIEKTP usayuenns n; (Li, 1),
KaK 5TO CjeJaH0o B HaMIAX pacderax, TO

S; (E;, 1)=0aQ (1) I; (Eq, 1) Moae|cer - deaenue; ]
S ()= 2 S; (Ejy t) Mos/cer - deaenue. J} )
i=1
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Ecam paccumTai [030BELd CHERTP M3y TeHILL (1m0 y-oKBH-
BaJIeHTAM), TO

WMt
Vi (E2)
5 ()
S ()= 2 S; (E;, t) Mos/cek-deaenue.
i=1

Si(Ei 1) Mos/cer-Deaenue;

3nech y; (E;) — MacCOBLII RODPPUIEeHT HCTHHHOTO HOTIO~
LeHUA y-USTyYeHus B BO3JYXe, ¢;m2/e; THOCTOSHHBIE a 1 b
PaBHLL
y 3,7-1010 pacnad/cer-ropu

o 1,45-1028 geaenuii o

—2,55-10718 pacnad/deaenuecek Ko pU;

47-87,7 ape/e-p-8,4-103 p-em?/u-e-oks Ra

= 1,6 1078 op2/Mae-3600 cer/u- 1,45-1023 deacrue

= 1,11-10714 Mog - cn2/cek- derenue - e-9k6 Ra-e.
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—14 M56 B 3aBHCHMOCTH OT BpeMeHIH Ilocne B3PhIBA Ta6amma 1

mocdie B3PHIBA

5 CYTOK 10 cyTOK 30 cyTOK 70 CYTOK 180 cyTOK 1 rox 3 roga 5 JgeT
1,96-108 8,00-10% 1,98-10% 7,66-104 2,34.104 8,60-103 2,50-103 8,60.102
5,98-105 2,55-10% 6,16-104 1,83-104 4,46-103 1,16-103 2,40-102 1,20.102

3,28 3,14 3,24 4,18 5,25 7,41 10,42 7547
2,56 2,68 2,62 2,01 1,60 1,13 0,81 447
24 3,2 3,2 1,6 0,6 1,7 2.0 0,9

17,6 29,8 40,5 16,3 0,5 2,8 6,4 Q.9

51,4 38,5 31,2 63,9 75,3 76,9 5151 70,0

16,7 19,4 17,5 T2 17,9 14,7 36,2 24,6

11,6 9,4 756 11,0 5,7 3,9 4,3 3,6

0,007 0,008 0,008 0,003 0,001 0,002 0,002 0,001
0,038 0,104 0,138 0,042 0,001 0,004 045007 0,001
0,307 0,241 0,191 0,300 0,281 0,203 0,097 0,191
0,152 0,182 0,162 0,051 0,101 0,059 0,104 0,102
0,349 0,296 0,234 0,260 0,107 0,052 0,041 0,050
0,873 0,831 0,733 0,656 0,491 0,320 0,251 0,345
0,016 0,019 0,019 0,007 0,002 0,004 0,004 0,002
0,091 0,162 0,215 0,066 0,002 0,006 0,010 0,002
0,233 0,183 0,145 0,228 0,214 0,154 0,073 0,145
0,076 0,091 0,081 0,026 0,050 0,029 0,052 0,051
0,059 0,050 0,040 0,044 0,018 0,009 0,007 0,008
0,475 0,505 0,500 0,371 0,286 0,202 0,146 0,208
0,54 0,61 0,82 0,56 0,60 0,63 0,58 0,60
0,77-10~8 0,39-10-8 0,95-1079 1,4)+10710 0,13-10-10 0,94-10711 2,32.10712 0,518-10712
4,55-108 3,31-10-8 10,90-1079 1340010710 0,97-10~10 1,41.10711 6,70-10712 0,465-10712
11,70.10-8 3,74-10°8 7,31-107° 44,50810-10 | 12,80.10710 33,80.10~11 46,80-10712 31,8-10712
3,80-1078 1,86-1078 4,10.107° 5,02-10-10 3,02.10-10 6,45-10~11 | 33,20-1012 11,2.10-12
2,97-1078 1,03-1078 2,01-1079 84y62-10710 1,09.10710 1,93.10~11 4,44-10712 1,85.10712
23,79-10-8 | 10,33.108 | 25,27.108° \ 72,55-10-10 \ 18,00-10-10 \ 44,54-10711 ) 93,46.10-12 | 45,83.10712

KonmuecTBeHHbIC JTAHHDBIC, Ta6amia 2 CpaBHUTeJbHbIE JAHHbIC Ta6aumma 3
NpHUHATHIE B pacuerax N0 DHEeProBBIIEJCHHIO Y-KBAHTOB S (¢)
Tpynonsl i S (1), Mog/cexr -deaerue
XapaxkTepuernKra
¢ 1 ‘ 2 l 3 & 5 Y [1] 3] Hacroamas
pabora
DHePLeTHHeCKITH TH- 1.81l1,21—10,61—10,31—0,03— 0,5 u = — 8,2-10-5
P ﬁ4‘ = 1.8 1.9 0.6 0.3 1 u 4,2.10-5 1,0-10-4 6,5-10-5
TppBai, Moe ) 1, ) 15 2w 1,9-10-5 4,8-10-5 4.0-10-5
By Mos 2,9511,56 10,76 (0,50 0,17 5w 6,9-10-6 1,3.10-5 1,3-10-5
vi (E;), cu2fe 0,0225/0,0253/0,0290|0,02990,0266 & K R da iy
K} (E), 100 7,71 |4,28 [2,82 0,85 1% CYTOK g,éq({)}—; 9.8.10-7 90 4.10-7
; cyTon ,6-10- 1,1:10-7 1,0-10-7
D CMB[t% MEIOpU 30 cYTOK 2,9.10-8 2,6-10-8 2,5.10-8
70 CYTOK 1,0-10-8 8,9-10-9 7,8:10=9
18(1) CYTOK 2,?-%8—9 23 #10-9 1,8-10-9
; _ rox 4,6-10-10 4,3-10-10 4,5-10-10
ITpepcraBiser MHTEPEC CPABHNTD TOJTYYCHHBIE Pe3YIIH 3 Toma 308.10-11 6% 10-11 83,1011
TaThl ¢ OIyOJIMKOBAHHBIMI J{AHHBIMIL. B Tabda. 3 s cpas- 5 Jer 2.9-10-11 3,9.10-11 4, 6-10-11
HeHHA IIPUBEJEHBl JIAHHBIC IO DHEPTOBLICICHISM (1)
g .




B 1[OucbMA B PETAKI{IIO

[iIA CMecH IPOJLYKTOB MTHOBEHHOTO JIeJIeHI U235 @ Pu??
TEITOBEIMU HeTpOHaMMI [4], U238 HeilTpoHaM#I © E =
— 14 Mase [3], a TaK/Ke JAHHBIC nacrosmeit paboTH.

3 Taba. 3 BUAHO, ITO B uHTePBaie BpeMeHI 1—30 pueit
m pus ¢ = 1 rop 3HAUenis S (t) HpaKTHICCKI CcOBIAJIAIOT.
Jlast BpeMent 0,5 < t < 10 u panubie gacroseil paboThL
To S () HecKONBKO UPeBHINAIT snagerns pa6orsr [1]
1 miRe 3HATEHIT pPadoThl [3]. Pacxosyenne MeKAY JaH
HBIMH macrosmeit padors 1 [1] ompejiesAeTess B OCHOBHOM
pasmmIeil B BHIXOAC HB0TOTOB TIPU fieleHun Axep, & pabo-
e [3]— pasamumeM B CXeMax pacmajia, HCIOIb3YEMBIX
B pacyerax.

Ha OCHOBAHNI aHAII3A KpUBOil WBMEHEHU S (1)
B 3aBUCHMOCTH OT BpEeMCHI Gpira [OJyUeHA cjefylomas
3aKOHOMEPHOCTE: TS 2Lt<10um 30 cyror <t <
<« 1 rog S ()= S ()t — 1,56; maa 10 v < 30y CYTOK
S (t) = S (1) 1,14,

TlocTynuio B Pemarnuio 20/11 1967 r.

BiaugHue HeHTPOHHOTO 00 y4eHn A
MoJuoaeHa

m. m. MNBPATTIMOB, A. H. BOPOBLEB

Bompoc 00 HCTONb30BAHNN TYTOIIABRAX MeTaJLJI0B,

B 9aCTHOCTH MOJII/IGII,BH& 1 ero CiiaBoB, B H}IepHOﬁ 9Hep-
TeTnKe MOKeT OBITH yCHEIIHO pemieH JIAIIL IIOCTIe nuccae-

noBaHUA HUX pa;mameHoiZ[ CTOITKOCTH.
BEIIO WCCIe0BAHO BIUAHIE HeiiTpOHEOT0 00N yTeHIA
pacTsAReHIN MonubeHa
PasphiBHble 00paBIEL

HA TBEPAOCTH @ cBoiicTBa IPpH

TBXHH‘IBCKOﬁ YUCTOTHL. JII/IHMGTPOM

0 100 200 300 400 500T,C

P n c. 1. IsmeHeHNC MeXaHNUYEeCKUX cBoiicTB  MOJUGEHA
B 3aBHcHUMOCTH OT TeMIIepATYPBI HMCHBITAMI

1 — HeoOay4eHHbIe oGpasmpl; 2 — oOpasisl,
Hble HMHTErPadbHOIL nosoit 8-102° netimp/cm®.

72

o0ayueH-

JINTEPATYPA

1, 0. . JJeiimyHnCRI i1, TaMMa-m3JTydeHHe aTOMSmEE

papeiBa. M., ‘Arommanar, 1959.

9. II.A. AMODonbCKRI if. HeliTpOHBl ATOMHOTO EESE
pa. M., AroMuB3JaT, 1959.

3. R.Bjornerstedt. Arkiv fys., 16, 28, 293 (1959

4 10. A.3mcumH, A A N6os, .U Caxpues
K 0. BHXOH IIPOJIYKTOB Jleenus i §X pacupejesesmE
mo MaccaM. M., ATOMH3JAT, 1963.

5. H. I. [y ces. 3amura or y-arydeit TPONYKTOE ::*
gusz. M., ATroMus/Jar (B mevarm). ‘

g. H.T.'ycesn, B "MamroBsEY, B. ENDep-
6 uI K ! PagmoaKTHBHBIE M30TOIEL KK\ Iasmes"
wanyuarenm. M., Arommanar, 1964,

7. M.IiI.TpeduymERKHIHZIA Ta6aumsACotraBa TPOIyE="
TOB MTHOBEHHOTO JieJleHusd U2se, A28 Pu2s®. M.,
Arommapnar, 1964.

Ha MeXaHU4EeCHHUEe CRoiicTBa

YIR 621.039.553:546.77

B pacdeTHOM ydacrke 3,0 ma m obmei [IHHOH 25 M
06ay9aiuch B MaTepHaTOBeIIecKoM KaHAIE peaxTopa
BP-5 fipmi TemMuepaType 920—250° C. Ilepen o0 rydenneM
00 pasIieL OTKUTATUCH mpu 1100° G B Teuenue {1 y B BaKY¥-
Me. lerpiTapme HA PACTS/KEHNe 06IydeHHEIX U KOHTPOIE-
HBIX 00pAa3IoB TPOBOAMIOCH HA NUCTAHIEOHHON MAIIIEe
YM/]I-5 npu CKOpPOCTH mepeMeIe N MOJBIFKHOTO 3aXBaTa
4 s /mun. TBEPLOCTD OUPENEIATACH pa mpubope THIA
Buxrepea anMa3HON HHpaMIjioil IpH marpyske 10 xe.

CpoiicrBa 00MyIeHHBIX I 1He00IyIeHHBIX 00pasnos
MoubeHa IPUBEJICHD! B raGamie 1 Ha puc. 1, 13 KOTOPBIX
caegyer, 9T0 B Pe3yIbIaTe ofrydennsl HefTPOHAMI BO3™
pacTair TPOIHOCTHEE XapaKTepUCTURI U CUIBHO yMeHb-
IaeTcs OTHOCHTEIBHOE Y[IIHEHUe. B mpomecce MCIBITa
HUS HA pacTsyKeHme Ipi KOMHATHOIT TeMmmepaType obay-
qeHHble 00PABIHl PA3pyIIAloTCA LPI pechbMa MAaJjoM HIH
HYJIeBOM Y/IHHEHIH. O6pasupt, 00myIeHHEC WHTerpajib-
moit osoir 8-10%0 netimp [cn?, Xpynroe paspymenne npe-
TepHeBaioT BIIOTH J1O 00° C. 3amerHas nedopmanus
mepey; paspymeHueM maOmogaercs IuINp Iph TeMIepaTy-
pax BBIIIE 300° C. B obmacrm MIBCTHIHOTO paspylieHns
OTHOCHTEIbHOE YIIIMHEHNe oGmrydenHEIX 00pasioB mOYTH

CpoiieTBa MoauOIEHa NpH KOMHATHOIl TeMieparype

JLosa 0o0IyUIeHUA,

Heuump/cm2 TBep- F 5
it JLOCTDs nz/w]tg;ﬂ re/OJ:&ZA;Z 8, %
obmas * é‘%;foﬁ‘;‘g ra/mm? )
0 0 208,0 65,0 59,0 | 10,5
2.1020 2.1019 279,0 74,0 72,0 0,5
8.1020 8.1019 314,0 60 ** — —

—_—

# CpepuAf 9HEPrua metiTpoHOB 36 %96.
x% HaupmKeHne mpu XPYIKOM paspyneHun.




