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Table 1. Liquid components of gas-liquid inclusions in minerals from the Xiangshan orefield (ug/g)

KA B i | KY Na®| Ca?t|Mg?t| Cl=| F SO7~ | HCO3 | CO, o pH
B B ' ) cC)

Y25 | BRWTHT | BAK AT | 1.90]13.85/19.95| 1.55 | 26. 25| 1. 00 3. 60/ 104. 90 37.00 330 | 9.24

. Y55 ﬁﬁﬁﬁﬁ’u "ﬁ"ﬁl-lfx’zf.{ 1.90[13.85/19.50| 0.70 | 39. 30| 1.55 0.60 92.75 29.0D 300 | 8.86
e Y17 | BT }J-W@‘ 0.50] 1.15| 9.40( 1.75 | 7.50] 0.90 3.75 36.75 17.50 136 | 6. 81
S-22 | WO | i A 0.85| 1.65/16.50| 1.25 | 7.50| 0.53 22. 5/ 49.70 11.0] 127 | 7.21

S-40 | BRI | Jifif40 | 8.25] 1.65/13.50f 0.55|10.50] 0.65 5.25 33.15 12.5 94 | 6.66

| AB-27 | BT | R 4 3.15] 7.20/12.60| 4.50 | 9.00| 9.35 | 135.00| 36.00 | 80.00 | 130 | 6.10
fﬁi’ Z125 | RFTI | i A1 | 130.98[41.16[19.53| 4.52 | 0.68] 3.02 | 178.47| 21.71 | 23.72 | 144 | 6.50
ppow | ZL3L | AW A7 | 19.45| 3.7110.34) 1.60 | 0.42| 3.95 8.08| 12.06 | 6.59 | 124 | 6.67
Z1.29 | WM | Jifif4 | 20.75) 3.25) 9.38| 0.52 | 1.36[1.43 9.23| 28.44 6.59 | 123 | 7.01

T FE S 23 BT Eh R b b s BRI 5 B 56 1k

Q@ A0k, 1988, Al Hu K R H FGR S BT A R S A T . M 2R Hb T A B A A A e S
O uiE%, 1987, W%k



15 A4 W J) Sk A5 L AR LT B e R A TR T A 353

5 AR LioR T
300 i
: AER Wit
2% 3 i 0 F 4 R I pHE B
s_; : -' PH
T 200 . : : ' ' -
b N 0 2 4 6 8 10 12
150 - i
100 . . ik ~— 7
50 E I 1 1 I 1 I I T I
45 50 55 6.0 65 7.0 7.5 8.0 85 6.0 95
pH
Bl 1 AH LT ARG pH A R ) 3 Ak &l 2 4T B Ui I pH v )
Pl o B ] AR R A AR BB S AR - K s B Fi . . .
ig. 2. pH range for uranium migration
HAkAa#E 1

) } and precipitation.
Fig. 1. Evolution of pH value and temperature

of hydrothermal solution in the Xiangshan orefield.
Black dots represent soda-metasomatism type. black tri-

angles represent fluorite hydromica type, and data are

based on Table 1.
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Fig. 3. Relationship between solubilities uranium and pH values.

of major uranium forms and pH values 1—Lignite; 2—0Oxidized lignite after dehumic-acid;

3~—Humic acid ;4-—0Oxidized lignite ; 5~ Coking coal;
6—Iron hydroxide in carbonate media.
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Table 2. Coefficients of critical potential equations for uranium oxidation-reduction

VI S 7 R Ak Eh{, A B C
;743 UOZ" 42e=U0, 40 0. 06 0 0
5 MR UO,CO;3+2H" +2e=U0,+H,0+CO, 65 0. 06 0. 03 0.03
b UO,(COE +4HT 4 2e=U0,+ 2H,0+2C0O, 98 0.06 0.12 0. 06
ik UO,(CO33 +6HT 4 2e=U0,+ 3H,0+3C0O, 130 0.06 0.18 0.09

# 3 W EW Ehw s Ehy.cfl AEhy.offi (mV)

Table 3. Ehw. Ehy.c and AEhy.y values of ore-forming solution

B 5 Y25 Y55 Y17 S-22 S-40 “5-27 Z1.25 Z1.31 Z1.29
Ehyw —398 —351 —247 —290 —229 —251 —288 — 245 —260
Ehu.c —882 —730 —110 —162 —61 —2 +8 —15 —129
AEhw y 485 389 —137 —128 —168 —249 — 296 —230 —131

R B A /)P0 46 Bl pHA5, B4 pH {671 %, Ehw A1 Ehy o #8745 F B, {85152 P B
Ehyw 1) FFE#E KT Ehy o0 F FBEEZ, Wi E K Ehy<<Ehy oM AEhy.o<<0 5 AF, TRK
PRl RS HR R R R AT R (B 6)
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Fig. 5. Neutralization-reduction metallogenic model of acid hydrothermal solution.
model of soda-metasomatic type mineralization.

Data of five points on Ehw-pH curve and Ehv c-pH curve
are from Y25~S40 soda-metasomatism samples in Table 3

and Table 1.
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THE NEUTRALIZING REDUCTION MINERALIZATION OF

URANIUM IN THE XIANGSHAN URANIUM ORE FIELD

Zhou Wenbin and Shi Weijun
(East China Geological Institute, Linchuan 344000)

Key words: uranium deposit, neutralizing mineralization, Xiangshan uranium orefield
Abstract

With case study of the Xiangshan uranium deposit, the present paper has illustrated the
concept and mechanism of neutralizing reduction mineralization. Uranium has two main va-
lences, i.e.» IV and VI, with U(CN ) tending to precipitate as uranium minerals characterized
by low solubility, but U (V) exhibiting strong mobility in solutions. Hence, studies of
mechanism of uranium mineralization used to focus on the process of reduction and the reduc-
ing agents. However, a lot of hydrogeochemical data from uranium deposits show that the
environments for the dissolution and migration of uranium vary from acid, neutral to alkali
media, while the environments for mineralization are almost always limited to neutral media,
that is, almost all uranium deposits are formed in a near-neutral environment. When the re-
ductive ability of uranic solution remains constant, the process of reduction and precipitation
of uranium mainly caused by neutralization instead of by the increase in the reducing agents
or the decrease in the Eh value of the fluid is termed neutralizing reduction precipitation, and
the resulting mineralization is called neutralizing reduction mineralization. The Xiangshan u-
ranium orefield was found in a Mesozoic volcanic basin in southeastern China, in which there
exist soda metasomatic type and fluorite-hydromica type uranium mineralizations. Fluid in-
clusion study shows that the hydrothermal solution for the soda metasomatic type mineraliza-
tion was alkali in the pre-ore satage (pH=28. 86~9. 24), and became near-neutral (pH=6. 66
~7.21) in the ore-forming stage. From the pre-ore stage to the mineralization stage, the
fluid for the fluorite-hydromica type uranium deposits changed from weak acidic (pHA5) to
near-neutral (pH=6.1~7.01). In summary, the geothermal solutions evolved from acidic
or alkali to neutral during the process of uranium mineralization. The difference between the
Eh value for water (Ehy) and the critical redox potential of uranium reduction precipitation
(Ehy.c) is termed relative redox potential between water and uranium (AEhyw.y), which is a
comprehensive geochemical parameter controlling the reduction and precipitation of uranium.
If AEhw.y>0, then uranium will migrate in solution; if AEhy ;<C0, uranium will be reduced
and precipitated. Consequently, uranium deposits could be formed not only in the transition-
al zones with distinctly incresed reducing agents, but also in the neutralizing zones without
increase in amounts of reducing agents or decrease in Eh of the solution. Neutralization is the
key factor for the reduction and precipitation of uranium in most circumstances. The idea of
neutralizing reduction mineralization furnishes a new way to the study of mechanism of ura-

nium mineralization.





