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Table 1 Modeling parameters of initial condition
BASH
WLHE/C pH e
13.1 7.73 4
B/ (mg - L)

Na+ K+ Mg2+
67 049. 61 3151 19 191. 47
Ca’" oy 803"
306 137 125. 56 33 874. 68
NO; B U/(pg - L)

0.57 208.91 265. 54
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Table 2 Modeling chemical species of uranium in Gas Hure salt lake brine

_ RS WeBE/ (mol + L) &SI W/ (mol - L71)
TR (oA (COL AR (CO, AR (CO, AR
u(4) 3.236 e - 018 1.66 E -34
U(OH), 3.236 ¢ -018 U(OH), 1.66 E -34
U(OH) 3.668 e —022 U(OH) 3.52 E-38
U(OH)3" 2.730 e - 028
U(S0,)*" 8.245 e - 034
U(OH)** 3.698 e —036
U(S0,)*" 1.638 ¢ -036

ucr* 1.082 e — 040
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. (A== | ¥/ (mol - L") (LR== | 7N W/ (mol - L71)
TR oA (CO, AT (CORAST) (CO AR
UO,NO;,, 1.878 e —014
U0,(S0,)3" 1.101 e -012
U(S0,)*" 1.638 e -036
U(s) 3.080 e -013 4.31 E-21
uo, 3.080 e -013 uo; 4.31 E-21
U0,(C0,);3" 0.00 E +00
U(6) 1.221 e -006 7.45 E -07
UO,(OH); 4. 840 e - 007 UO,(OH); 2.89 E-07
(UO0,),(OH); 1.527 e - 007 (UO,),(OH) *° 6.69 E -08
(U0,),(OH) 4.062 e - 008 (U0,),(OH)"~ 3.79 E-08
(U0,),(OH) 3.509 e - 008 UO,0H " 2.94 E-08
U0, (OH) * 1. 058 e - 008 U0,C0, 2.37 E-08
00,80, 3.853 € -010 (U0,),(OH) ¥’ 2.04 E -08
vo,Cl* 2.504 e -010 U0,(C03);," 4.96 E -09
U0, Cl, 2.376 ¢ 011 U0,S0, 1.23 E-09
vo?* 4.143 e -012 vo,cl* 6.05 E-10
(U0,),(0H)3* 2.163 e -012 uo,”’ 6.03 E-11
U0,(80,)3" 1.101 e -012 U0,Cl, 3.65 E-11
(U0,),(0H);" 1.038 e -012 (U0,),(O0H)3" 2.93E-11
UO,NO; 1.878 ¢ -014 U0,(S0,)3" 1.86 E 11
U0, (OH);" 1.846 ¢ -014 (U0,),(OH);" 6.28 E-12
(U0,),0H** 5.887 e -019 U0,(CO,);5" 2.93E-14
U0, (OH)?" 2.74 E-14
U0,NO; 2.31 E-14
(U0,),(0H)*" 1.15E-16
(U0,),(CO;)¢" 1.52 E-27
U0,CO0, 2.37 E-08
U0,(CO,);" 4.96 E -09
U0, (CO;)3" 2.93E-14
(U0,),(CO,)¢" 1.52 E-27

F2 ML R R, KK U MM ST B BE% CO MR IXFILL OH ™ 4 &1 U
COIRARIE R KR AW B, CO, BAR  B#, L COT™ AW U JEAFE R Kk FR
JERKHRLL U A EFHER, AU PHEE N U RIBEREE LE, £ CORA
(199% Lh 1o N U MIEERZE 1F,CO, A J5, wisKeh U (VR EEREAR, Il 1 Fis
il U B h &AL MM L, OH” %4 U



26 R 523 %
140E-06
120E-06 | B COBAR 3 97 ®
—0— CO,fRARI
T U 2k e A T A e o i e, A 2 2
E soor-07) I 3 WL, i CO, A KA S 7, U i)
© 600807 MAETL U T BA U %A T,
400E-07} G UTEAERN99% L I, ¥EcHk ' ,u
roosorl it S 26 P M 5 2 RS (R
P A ST U e (e A e
N " o TR KRS G T3

B 1 CORARJEKAKF UMz

Fig.1 Valence of Uranium during CO, leakage into brine
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Fig.2 The concentration of Uranium during CO, leak-

age into brine
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Fig.3 Chemical species of uranium during CO, leakage into brine
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Effect of the Uranium in the Brine During the CO, Leakage .

A Theoritical Simulation from PHREEQC
HAN Ji-bin' ,XU Jian-xin' , AN Zhao'? ,HE Tian-li'* ,MA Hai-zhou'
(1. Qinghai Institute of Salt lakes ,Chinese Academy of Sciences ,Xining ,810008 , China ;
2. University of Chinese Academy of Sciences , Beijing ,100049 , China )

Abstract ; This paper choose Gas Hure salt lake brine samples for experimental initial conditions which
have high concentration of uranium. PHREEQC software was used to simulate the influences uranium in
the brine after CO, leakage from deep saline aquifer. It is indicated that after the CO, leakage into the
shallow brine aquifer, chemical species of uranium were changed, especially the carbonate complex was
increased which increased about 12% ,but the valence of uranium is main U( +6) which is more than
99% have no changed. The concentration of uranium was decreased because of the value of the pH de-
creased. After the CO,intrusion,the concentration of the uranium in the brine was reduced due to the pre-
cipitation of uranium and the concentration of U(6) is changed from 7.24 E =07 mol - L' to 5. 03E -
07 mol + L', This study provides the basis theory both on environment risk of CO, geological storage in
the deep saline aquifer.

Key words ; Carbon dioxide geological storage ; Uranium ; Influence ; Simulation ; Gas Hure salt lake



