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Abstract: Uranium-bearing particle analysis is an important technology in the field of nuclear safeguards.
In uranium-related nuclear activities, especially in the processes of uranium enrichment, uranium-bearing
aerosols are unavoidable released into the environment. There are significant differences between the
uranium particles formed by uranium-bearing aerosols after drying and that from nature in terms of isotopic
ratio, elemental composition, and impurity composition. Therefore, we can provide a judgment basis for the
monitoring of nuclear facilities and activities by analyzing the characteristic information of micrometer or
submicron sized uranium-bearing particle. After nearly 30 years of development, some relatively mature
methods for the analysis of uranium-bearing particles have been developed. In this review, the process of
particle analysis including sample collection, preliminary screen, particle recovery, identification and
localization, and measurement is briefly introduced. The advantages and disadvantages of the commonly
used technical in each process are compared. At the same time, according to the different purposes of
analysis, uranium-bearing particle analysis is divided into three research directions: uranium isotope

analysis, morphology and elemental composition analysis, and age-dating. Recent progress of each
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direction is discussed. Finally, based on the progress of the research, combined with the Development and

Implementation Support Program for Nuclear Verification of the IAEA, the future research direction of

uranium-bearing particle analysis technology is prospected.
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Fig. 1 Proportion of analysis methods used in IAEA

B AR I) B

environmental sampling analysis

AGr 56, LU T DA R A v 4 TR AR ) B AT 44
HURE, Ok tr AR DU 3] 1 20 Al . KRB . mik
AR A, AT TE —E R E#R TiZ) s
FIEBLI, 1996 4F 1 % 1998 4 6 H, IAEA 4141
T 1A E G S0 KA R BN E >, A
ZA Rl AR )R IR Y TS BORE L, R
TIUT AR, 20 ) ] A2 42 38 - A o, 1 ot i
¥ (fission track&thermal ionization mass spectro-
metry, FT-TIMS) Fl —. YK & F i i (secondary ion
mass spectrometry, SIMS) 4387, K45 T £ T~ flUoks
Hh i [R] 67 2% 45 B2 LU AR B0 S 56 0 B

BB RE— R A OR B A R R R, R
AR DL T AR 7 OB T L O R i R A
PR AR A RORE . DRI, B R RORL 89 4 BT
B — H 2R T T 5E E N A . A
4T S RIORL 23 B 4% T R 1Y E AR O s, AR
a2 BT B A 6], o 55 b GORE 23 B 8 25 0 oA Te) 2
R AT e Lot RALG W U BT L AR O3
S R A o < L & T R A TR K R AN )}
&7 1) 1 %

1 & SR 50 47 4k 38 B i A2

L ARG B0 454 B0 1 R 2 1) BRI B — 5
JRIEYY, o3 M X LEIR B Myl LT A 2 3 IR i A7
(0% 35 B o LAl e 45 D ), 8 O R
AR Ok BTl R R 0 B S vk A, ik F)
Jirds £ e, MRS H 8B ASR], FRF UF, #2146
i ZIE A, g Jmah . U0, % . UFs A 5 B
S il [ 37 2R 73 7 ) JEORE, A Al e 4 T Y
PR AR T UFg SUARME LB, 25 5 it 52 19,
Mt 5% 21 25858 P 9 UF B8 -5 7K K A Rl ZURY S 0z, 2R
Ji UO,F,, B b2 S i X F

UF +2H,0— UO,F, + 4HF

) UOLF, 15 36 55 b it — 22 38 5L, T K
UO,F, Fl UO, 1R A W) oL 33k 86 ok il 25 BRI
I 12t BT AE R BNt P9 B R A, i UF A
e 24 A v Bl () 07 3R R AR R AR A, i i A
i 5 Al O [R5 3R 0 A 4 s il R A T 9 AT I



S WIAEETSE. A BORL A A PR AT A R

195

OLAR L T ZARIE S BR T ORI 4 IR, R
LG B B b BT R A S Bl RORE R PR (T R
[l 137 28 R R IE L RS 55 280 5 -0 R E ™
AR T ] B Ok B i 2 AR SR A
KL T AR S R, F A A A R
Ao FHBORL > BTt A s T 20 %00 il AL
S o SN ) AN 1 G A1 VAP G115 g 1
# R A B J7 AL B A A SR 1,

B2 & aoki o B i R

Fig. 2 Process of uranium particle analysis
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Fig. 3 Schematic drawing of vacuum suction-impact recovery!!”!
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