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Table 1 Main components of uranium-containing hydrofluoric acid
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Fig. 1 Schematic diagram of dynamic

adsorption test device

2 REERKITIE

2.1 WEE S MR aE

¥ 200 g FAL RIS BB AR ACAE 1 000 mL &
SRR W Bt AT R R R g
E BEA™JE 5 B R 1 SF- 34 R A% R I 18 3K % [
P 50 TE AR 1 7E S0 SRR A & AU it 8 ok
2.1.1 RSN E

TR ETE B T I A askR Ry
0.30~1.25 mm; M= ML 360 d J5 , W g A L
T, WU T o 2 3B IR BR A, BR R 58 g, % A
R B S8 A UL W AR Ak, PR R 8 B BROE L R LT
JE b sl K R4
2.1.2 WEERENE

Xof 4% JET IR L S B RS R A AT SR, B S A
JiE T e R RR A 2R KT 32 M. ) I RS
SERPRLAE A 0. 91 mm, 2 1.2.3.4 N E S . B



84 kb B

% F A4 K

JE B F- 2R A2 43 91 4 0. 90,0, 89,0, 91,0. 91 mm,
B B 7E S TR VA T TP 1R 0 4 AN JE S L B R R
K W B IK R R B B ARk
2.1.3 WEEERFEKENE

X 45 ) 1IR3 5 B AR i HE AT B S 18] Bk R
FE R AT R RO 1Y BS J5 [ Bk Ry 97. 129,
FIEE 1.2.3.4 A F S A BE QR 19 B85 Ji5 15 Bk
RPN 97.27%.,97. 31% .97, 16 % Fl 97. 23 %
(R 2., ZWIRTEARIRIK R E M 360 d 5 . WHE
J& J [ R oA 0L B B AR Ak

®2 RAEMEBEREKE

Table 2 Resin roundness rate after soaking
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Fig. 2 Influence of hydrofluoric acid concentration

on resin adsorption properties
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Fig. 3 Static adsorption curve of uranium by

resin (low concentration uranium)
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Fig. 4 Static adsorption curve of uranium
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Fig. S5 Dynamic adsorption curve of uranium by resin
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Fig. 6 Kinetics curve of adsorption of uranium by resin
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Fig. 7 Influence of desorption agent type on

desorption rate of loaded uranium resin
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Fig. 8 Influence of sodium carbonate concentration

on desorption rate of loaded uranium resin
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Table 3 Reuse performance of resin

TR UL WM AR (me/e) MR/ ERBERE/ %
1 95.7 97.2 96. 3
2 95.6 96.8 96. 2
3 94.3 97.1 96. 4
4 95.9 96.9 96. 2
5 96. 7 96. 9 96. 3
6 94.3 96.9 96.1
7 94.1 95.9 96.3
8 94.9 96.8 96.1
9 95.1 96.8 96. 1
10 93.9 96. 9 96. 1
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Research on Uranium-containing Hydrofluoric Acid Treatment Technology
WANG Dagqing, LI Yuchun, ZHEGN Youheng, LI Qi, CUI Junhui
(China North Nuclear Co., Ltd., CNNC, Baotou 014035, China)

Abstract: During the production of nuclear fuel elements, hydrofluoric acid solutions with high con-
centration of uranium are generated. According to the requirements of the National Nuclear Safety
Administration (Guoheanfa (2023] No. 158), hydrofluoric acid solutions with uranium concentrations
below 0.2 mg/L can be released from regulatory control. To meet national regulatory requirements,
this study utilized a hydrofluoric acid-resistant resin functionalized with specific groups to investigate
its uranium adsorption performance in uranium-containing hydrofluoric acid under static and dynamic
conditions. The resin’s resistance to hydrofluoric acid corrosion, saturated adsorption capacity, de-
sorption efficiency, and reusability were systematically evaluated. The results show that the uranium
concentration in hydrofluoric acid treated with this resin is reduced to below 0.2 mg/L, meeting the
regulatory release criteria. Furthermore, the resin exhibits no significant decline in uranium adsorp-
tion capacity after 10 adsorption-desorption cycles. These findings provide a foundation for subsequent
large-scale engineering applications.

Key words: uranium; hydrofluoric acid; resin; adsorption; dispelling controls; nuclear fuel element
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