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Regional paleohydrogeological map of the Xiazhuang orefield
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Table 1 Gas composition of fluid inclusions in the Xiazhuang orefield
5 5 Y| w( Hy) w( CHy) w( COy) # I
1 XZ1 Ve AAGH 0.032 4.489 S i
2 XZ6 e 0.117 0.193 32.655 A
3 X W01 4 Ve 1.195 3.922 8.008 R
4 X W019 b 0.836 0.011 70 .065 S 4
5 7S X010 A e 1.005 2.758 8.085 B
6 7S X020 T 0.565 1.075 27.078 A
AR AL - g T KR TP . MR - 7 J7 .
F o2 TRHSBTHKARZTYREEEBRRERS KUFLEE E, pHE
Table 2  Hydrochemical compositions , types and Ej, \pH values of fluid inclusions in the Xiazhuang uranium
ore forming fossil hydrothermal system
) 7 BRI gy / (goL°h) .
R RE Y - E/ V. pH  JKALZZEA
K* Na* Ca®* Mg?*  HCO; cl- SO}- F- psy il
1 Xzl A% 1.603 1.426 7.094 0.146 24.041 3.651 5.090 1.786 44.837 - 0.810 8.63 HCO;-Ca
2 Xz6  Ai¥E 4731 9.522 19.559 1.045 77.127 2.446 16.024 0.570 131.024 - 0.494 7.05 HCO, Ca*Na
3 XWO0l4 A% 36.990 6.700 29.240 0.980 7.200 20.950 27.710 58.130 187.900 - 0.453 6 .38 F-Ca* K
4 XWO0I9 A% 46.250 4.350 2.890 0.450 69.520 11.060 31.360 18.420 184.300 - 0.437 6.64 HCO;*EK
5 ZSX010 1%  7.440 4.830 38.630 0.890 7.160 7.290 11.010 48.550 125.820 - 0.442 6.26 F-Ca
6  ZSX020 AL 13.540 9.980 29.760 1.190 26.950 11.230 12.340 35.600 140.610 - 0.504 7.06 F-Ca
WA AL B T 2R B eholy . AR AT AR, W .

HCO; F* A E & g 20004 7.160 ~ 77 127
g/ L(F3437.6 g/ L) F10.570 ~ 58.130 g/ L( 1"
323 g/L) . KWH¥HKAN HCO-Cas Na B (E-Ca
A F-Cas K LA HCOy* F-K M. W L& 125 .8 ~
187.9 mg/L.
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Table 3

Modes of uranium occurrence in the hydrothermal solution of the Xiazhuang orefield

a7 15 B (%)

Frs s

Ey/ V JEAT B B

U0,C0J U0,(CO;)3" UO,(COy)3" UO,F; UO,F;~

1 XZ1 19.71 80.29 0.00 0.00 0.00 0.810 BRI

2 XZ6 0.35 97 .47 2.18 0.00 0.00 0.494 A

3 X W01 4 0.00 0.00 0.00 4 81 95.19 - 0.453 B A

4 X W019 0.00 0.73 0.00 6.02 92 .25 - 0.437 AT

5 ZSX010 0.00 0.00 0.00 81 .27 18.73 0.442 A

6 ZS X020 0.00 0.00 0.00 3.46 96 .54 0.504 B

F4 TEFHAKEBRP UG (CO); B AEwE
Table 4 A Eyyw,y values of UG, (CQ)%" inthe hydrothermal solution of the Xiazhuang orefield

FE5 CO,/(ugrg™ ") pH AR C Enw/ V Epcv/ V AEywu/ V 1=
X W019 70 .065 6 .64 200 - 0.437 -0.134 -0.303 D]
XZ6 32.655 7.05 200 - 0.494 -0.180 -0.314 JH
7S X020 27.078 7.06 200 - 0.504 - 0.174 - 0.330 A 3
ZSX010 8.085 6.26 200 - 0.442 0.025 - 0.467 A A
X W01 4 8.008 6.38 200 - 0.453 0.003 - 0.456 D]

(1) B Ey b B IR A SR B ALAE | B, oo B AR JSUIE F AU, & By, o 8 7K Bl LG PR AF
(2) Encu= Evy+ RT/( nF)In( ag/ a0 (AR 1990) 30 B —0)50 (¥ b v S0 A0 38 S HI AL 5 a0, —SE LS P JRE JEE 5 0,00 — I8 SRS 0T

WL RN H T — XIS P AR R TR
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HEDORE = A K1) v o, UIE .

HT R R A m( Fe, O) / m( Fe O) ik
(0.230) J%H WIE(1 271 ~2.710) (X 4% ,1995) |
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Ut AR AR DR Fe? T SR Al T TE I IR
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UG + 2Fe*" + 3H,0

= UO,! + Fe,O;+ 6H" (2)
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VR LA HS ™ AT H,S (S ORF AT DAREAE
UIVE -
UO3" +2HS™ + Fe?™

=UO0, ¢ +FeS,+2H" (3)
UO,(COy)3™ +H,S
=U0, ! +S+H,0+CO, + CO3~ (4)
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U  +H,=UO, ¢ +2H" (5)
4UQ%" +CH, +3H,0
=4U0, ! + HCO; +9H" (6)

3.2.3  WRBHEH
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Table 5 Chemical equations and their A Gy, Eh(i‘ values in relation to uranium precipitation

\ 7 A GY/ (kJ* mol™ 1) E/ V
th % & N7 R R
150 C 200 C 250 C 300 C 150 C 200 C 250 C 300 C
UO,(CO;)3" +4H" +2¢=U0,} +2H,0+2CO, 1 -228.2 -241.7 -2253 -268.8 1.183 1.252 1.318 1.387
UO,(COy) 4" +6H" +2¢=U0, ! +3H,0+3CO, 1 -331.0 -361.9 -392.7 -423.6 1.715 1.874  2.033 2.193
UO,F; +2Ca®" +F~ +2e¢=UO0, ! +2CaF, ! -178.3 -191.1 -204.0 -216.9 0.923 0.990 1.063 1.121
UO,F}" +2Ca’" +2e=U0, ! +2CaF,! -117.6 -119.4 -121.3 -123.1 0.614  0.618 0.628 0.638
F 6 TEHHPKBZET UGF 1 UGFE B AE.wJE
Table 6 A E,y,y values of UQ,F; and UQF;~ in the hydrothermal solution of the Xiazhuang orefield
) o UO,F; UO,F;"
ﬁé 7%' LIAT'IKYJI%[IB:Z/ C Enw/ V WI\ fﬁ
Epc,u/ V AEnw o/ V AEncu/ V AEwwu/ V
X W01 4 200 - 0.453 0.412 - 0.865 0.100 -0.553 B
X W019 200 - 0.437 0.332 - 0.769 0.025 - 0.462 JH
7S X010 200 - 0.442 0.458 - 0.900 0.150 -0.592 FAT
78X020 200 - 0.504 0.398 - 0.902 0.100 - 0.604 S 1
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A Study on Uranium Mineralization in the Discharge Area (Depressuring
Area) of the Xiazhuang Uranium Ore forming Fossil Hydrothermal System

Liu Jinhui, Li Xueli
( East China Geological College , Fuzhou 344000)

Key words : fossil hydrothermal system, discharge area, wateruranium specific potential value, CO, de-

gasification , uranium deposit
Abstract

The granite type uranium deposit in Xiazhuang , formed in the discharge area of fossil hydrothermal system ,
is a product of thermal waterrock interaction. Hydrogeoche mical analysis of mineral inclusions indicates that
gases in the solution are dominated by CO, , and hydrothermal solutions are of HCO;- Ca* Na, F-Ca and HCO;*
F- K types in the Xiazhuang uranium ore-forming fossil hydrothermal syste m . Geoche mical model and ther mody-
namic calculations prove that modes of uranium occurrence in hydrothermal solutions are UO( CO3)§‘ , UO,F5
and UO,F;™ . In the course of deep circulation of water solution , the precipitation critical potential values of ura-
nium ( Exc y) in the solution evidently decrease when CO, enters the solution, so that water uranium specific po-
tentials ( A Ey,w,y) are usually of positive values ( A Eyw y= Ehw- Enc,u) . Therefore , uranium could easily mi-
grate under the deep relative reduction condition. When uranium-rich hydrothermal ore solution entered the de-
pressuring discharge area, carbon dioxide would experience degasification, and neutral reducing mineralization
would occur due to alteration of physical-che mical conditions in solution, resulting in AE,w y <0. In conse-
quence , uranium would be precipitated and concentrated, and large-size granite type uranium deposit would be

formed.



