ERRE L IR U] B o¥F g B ¥ & K Vol. 33.No. 5
199949 H Atomic Energy Science and Technology Sep. 1999

I e f2 B 43 F % O 43 & s [B) oL &

HAE AEE KR

(HFEEFEREFREZYERRT, L5 ,102413)

BIETHASBHRAMERRERNS FEEBKRMDAK Qo kg/)EF AT ITH . £ T
JLE TR REER A MM ER, FEEEFRANERRI VAR FHEABERENEHE
BEhmRER,

X@R AHESGFENE BRERNS FE BBBTFEN

FEESES TL253

ot o EaRAAREEmREA,FHEEBAERS . TR AEHEOLE.EH
HEFEPRE., CREFIHAEFEELTE. FTREEXRCESIEMER . MLMRT X
BEAR, RTRPNERMESHAECNBEERF. REFESRERESRF#HE JEFENA
HEETHE. BOESAHES LM — K (single-pass or stage) 3 B AR, 2 EIWATE 1t/a iy
KF. BAEHRCEFHTHAINREHN. S FEB I8 ERMERIHMIATERRERZWH
RERSEDLUR BEANHF S HROME. AOREBFIAXTRHERNA FEMMRE.

SFEHN T EEAHEARABENTA/IEAEEEMBFRLEN UF, SHES> TR
BRI EBERAR, U KRLARNES S MAERAMNM TEHEEREERNSIEHY
*B EBREMEEHBETHABERNRE . ATREFAFXFAHIOLS X REESRRER.
HIE R FRE—MRAEFENT .

MERNS FERELN-KIBREBR . ATRERFEESRML> FE . EEERHH AN
EMAFEPEAREANMRE KR B THRENERZEZAFT RIS K .V BE . BOoB%
AREEFTEFEFNRACHBRHPERN0.3 X P UNBHNALRSHEL ., A ERE
RS TFHEMBIESBATIER,

1 BBER NS Fikitid

STHEREMAIBOCEIEENEMMBEGCEN UF 2 FHEE-EE. A THE SIE
XEF AT EERARENBOEEZBER UF, B 7%, BT 85K UF S#isF R
HARS A BT A SIS RREFE S SN BER/ D EMES THES ENEBEBILER

MXE B8 HIEPYHEE. . HRL
B H ) 1998-02-12 W FIE SRS 1 /. 1998-05-21



398 B fRER F AR $33%

INVEEE R TENERE A SETRAERBES S,

SFEREATERSNERLHARCEYESRE DERASHELERNEZE D T
KAERR. XEHMBELAASYRFHEREN.

UF, 2 —-MEELZHENLEY . HEAKIRER 64.05 °C, &K 1. 517X10° Pa, kg F
AW RA 230 0°C. MMM EERLYBEAGELY - X ARMEN T E SRERLE
THESFRERNEERE EATMAERN - KRIBERK. 75 UF, al@ it F 5158 B R R E
R AR & L.

UF. + H. — UF,(J&) + 2HF (> 225 °C)
UF, + 2HCl — UF, (&) + 2HF + Cl,(> 200 °C)
UF, + 2CCl, - UF, () + Cl, 4+ 2CCLF (> 100 °C)
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e A A MR E R /MG LB E R R R LS ia . B TIEX &, 3k 2
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Ay ”I(;’”U)(f}m + m(”"U))
\/m(:’“U)(sm = m(FU)) 1 = 0.002 (1)
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iKY B AE 3 AEHETLP.Q.ROOMRMIRS-FHaik. BN EFHMNEIMRE:
I =~ 4 miul (2)
Heu, U-F B,
e N J MEEEREER N E. =B U+D EMENERAFER BAESITE.
B =h/8m] =~ 1.66 GHz ~ 0. 055 cm ' (3
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Table 1 Elementary vibration module of UF,
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%2 PUF, ESONEERUYHE (5~10 um)

Table 2 IR combination absorption spectrum of **UF,(5~ 10 pm)

HEWEF TR E em™! %t 1 i K pm HAEMWE LWHEE/em™! Xt B K /pm
2v; v 1952 5.123 vt vt 1342 7.452
3v; 1869 5. 350 v+ 1297 7.710

v+t 1820 5.494 2vy 1248 8. 013

21+ vy 1690 5.917 vo vy 1163 8.598

2y +vs 1517 6. 592 vty — s 1111 9. 001
v+t 1188 - 6. 720 vty —vs 1098 9.107

v+ 1438 6. 954 vy s —ve 1063 9. 407
vty tus 1388 7.205
(3) RETE R E

Av,~ap ,a=1.05 X 10 °cm™'/Pa (6)
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Fig.1 Vibrational level populations of UF; in gas phase
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Fig. 2 Various accumulative populations of U as
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D) B FRAY PRl AT SME IR k5 k. 5 3 WA R .S 2 WETFI M R R L &2
HERXR. NS 3 TR K UF (iRa-HahiPal B H A48, #FEB T F3hH
M Maxwell 3%, Maxwell R H R BE DB D HNEEEE x=E/FT=0.5 4, W& =1.85
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THRESHOLD CHEMICAL REACTION METHOD iN
MOLECULAR FORMS FOR LASER-BASED SEPARATION
CF URANIUM ISOTOPES

Shi Yijin Liu Weiren Zhang Shichen

(China Institute of Atomic Energy, P.O. Boxr 275-18, Beijing, 102413)
ABSTRACT

It is shown that it is able to produce highly enriched uranium in a small scale of 10 kg/a
using so called threshold chemical reaction method for laser-based separation of uranium isotopes
in molecular forms. Some kinds of threshold reactions and the requirements for laser which are
able to be adopted in the method mentioned above are given out. It is pointed out also that the
technology of free electron laser driven by electrostatic accelerator is able to meet the requirements

of this method.

Key words Uranium isotope separation Threshold chemical reaction method Free elec-

tron laser



