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Application of Speciation Analysis Method in Uranium Technology
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Abstract: Chemical speciation analysis method is used in the field of uranium technology. The method contains
two aspects, experimental analysis and theoretical calculation. CHEMSPEC is a newly developed speciation code.
In this work, CHEMSPEC is used to determine the free acid concentration in the presence of uranium(Vl) and the
conversion channels of UFg. Three conversion channels are considered: direct hydrolysis, reduction hydrolysis and
extraction after F~ is coupled by AI’**. The results indicate that the titration endpoint of the acid solution can be
precisely determined by the CHEMSPEC and consist with the results of titration experiments. In the conversion of
UFs, the pH value must be strictly controlled when the direct hydrolysis channel is applied, reduction hydrolysis
channel needs suitable reducing agents, while when F~ is coupled by Al**, the extraction channel may applicable
in low pH value solutions. These may suggest that speciation analysis method could be helpful in the field of

uranium technology.
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Table 1 Speciation distribution of U in UO,(NO3),-Al(NO;);-HF system under low pH values

Molar percent of special speciation in UO,(NO;),-Al(NO;);-HF system

pH value U0 UO,(NOy)* Al AlF* HF
2.0 75.497 3 6.170 6 23510 51.713 8 0.1137
%‘:ﬂ;:‘l‘f 2.5 74.810 4 6.176 4 2343 1 51.595 7 0.0359
3.0 72.690 7 6.021 4 23291 51.477 3 0.011 4
2.0 88.887 2 8.9393 29.752 0 65.708 2 0.011 6
%::,:,)):flii 2.5 87.884 5 8.878 1 29.733 4 65.686 9 0.003 7
3.0 84.721 1 8.572 6 29.657 9 65.667 6 0.000 7

mol - L™ UO,(NO;),+0.04 mol -L™" Al(NO3);+0.06 mol -
L7 HF R RAEAR pH T 038 504k 27 8 245 00 A B dli
HI %R AT WL, FEAIK pH YE N, UV E 2 DL Vo H
UO,(NOy) 7 1E(>80%) , 8 J& 1l Mk (1) HF Fi F-3& £ 1R
i, FERCHEBL T H TBP-MEH 25 L UOL(NOS), 452 1]
RBIY AR N I & A 23 0F— 25 028 UV 20 A5
TR AT RN RO AN, X2
CHEMSPEC W& %2 TAE,

3 & it

ia AR 228 25 40 B 44 CHEMSPEC W5 T 4l
T2V TP B TR VA ) N A ) 5 A T S
A3 AT AT LA b 25 T 2 2 0 X T UOy(NO3),-NaF
1K ZF1 UOy(NO5),-AL(NO,)-NaF 14 5 i 4 2 3
4.6~6.4, WS T IJLMATRERY UF, # 4k, H UF,
FLHK R 38 IR K Rk B A U0, AR ALGIDAE i
Fa 220 U, 745 SR W] | B /K 5 S 1 b
el A pH H, B KRk T B F R A E T
JE 50, i AN -5 223 UVDAEAR pH & 7 [
W4T, 0] Wiz F A4 T 2550 B T LA ks iff 42 il
SCIHRAULEF B . MR CHEMSPEC 78 Ab 3 55 B 5%
JEE U B T 1) 5 4 T T A R B (LB R AR
SR8 3 KA 0] B8 ZE AL R Rk A S R HE
AHIER

Sk

[1]1 Hill D J. Nai. Mazer., 2008,7:680~682
[2] Crawford J. Geochemical Modeling-A Review of Current

Capabilities and Future Directions, Stockholm, Swedish
Environmental Protection Agency, 1999.

[3] Merkel B J, Friedrich P. Britta Groundwater Geochemistry,
A practical Guide to modeling of Natural and Contaminated
Aquatic Systems, Berlin, Springer Berlin Heidelberg, 2005.
67~110

[4] WANG Xiang-Yun(E #f =). Proceedings of 26th Chinese
Chemistry Society Conference(*F BALF &% 26 /& F K&
Wi L), Tianjin, 2008.18-p-410

[5] http://les.web.psi.ch/TDBbook/index.htm

[6] Sundar U, Sivadasan P C, Yadav R B, et al. Analyst, 1998,
123:1875~1877

[7] Suh M Y, Lee C H, Sohn S C, et al. Bull. Korean Chem. Soc.,
1999,20(1):59~64

[8] Smith M. The Determination of Free Acid in Plutonium
Solutions, Los Alamos Scientific Laboratory Report, LA-
1864, 1955.

[9] Motojima K, Izawa K. Anal. Chem., 1964,36(4):733~735

[10]Kulkarni P S. Chem. Eng. J., 2003,92:209~214

[11]ZHU Zhao-Wu(A&JE ), HU Jing-Xin(# 5 4T), HE Jian-Yu
(T E), et al. J Nuc. Radiochem.(He Huaxue Yu Fangshe
Huaxue), 2003,25(3):194~198

[12]XU Kui(%# %), LIU Jin-Hong(X £ #t), HU Bai-Gui (& #1
Bt), et al. Atomic Energy Sci. Tech. (Yuanzineng Kexue
Jishu), 2007,41(5):637~640

[13]Govindan P, Palamalai A, Vijayan K S, et al. J. Radioanal.
Nucl. Chem., 2002,254(1):65~70

[14]ZHAO Fen-Qi(# KUEL), NIU Yu-Qing(% £ %), ZHUANG
Hai-Xing (JE 1 2%), et al. Uranium Mining and Metallurgy
(Youkuangyan), 2003,22(1):15~23

[15]XIA De-Chang (& ). Uranium Mining and Metallurgy
(Youkuangyan), 2006,25(3):148~152



