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Table 1. Physicochemical conditions of formation for

the globular uraninite

i Pl Jts P i detse HETE R R R AR S E
pH{E 1.20—10.41 1.20—10.41
RHE (T) 17—600 17—600
EF (10%Pa) 0.02—2000 0.02—2000
i 1a) 15+ —130K 85r8h—130K
G BE (mg/mD 0.238—119 2.38—119
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Fig. 1, The relation curve of cell parameter and heating time for the symthetic globular
uraninite
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Table 2. X-ray powder diffraction data of the globular uraninite

shown in photographs 1, 2, and 3

LRAT 81—20—1 81—19—3 82—13 82—4
I d i d I d I d
10 3.10 10 3.10 10 3.13 10 3.10
g’é 7 2,70 7 2.69 8 2.71 6 2.69
£ 1.92 9 1.900 10 1.92 9 1.91
E 9 1.63 9 1.630 10 1.64 9 1.63
# 5 1.238 8 1.251 5 1.245
# DL % % i 4 5 1.205 7 1.220 4 1.213
4 1.102 8 1.114 7 1.105
4 1.020 3 1.050 8 1.042
gD 5.398 5.460 5.419
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Table 3. Content of U ([V), U (V[) and water in the

synthetic globular uraninite

23 =1 U% Ut % H0% SHARY BiEE % (XD
81—21—2 21.020 48.70 2.6985 5.376
82—29 26.077 52.104 2.6661 5.379
81—19—3 29.296 45.200 2.5870 5.398
83—22 31.143 33.032 2.5147 5.417
82—7 42,976 26.574 13.0 2.3821 5.427
81—14—2 42.719 31.921 2.427 5.427
81—23—3 60,480 21.331 2.2607 5.436
81—10 63.334 20.070 2.2406 5.45
82—13 72.382 12.688 2.1491 5.46
82—15 73.416 8.633 1.9 2.1053 5.469
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Table 4, X-ray powder diffraction data for the aynthetic U0,
XRRS fa3—1 m3—2 81—10—1 UsOabfi
I d I d I d I d
10 4,11 3 4,10 6 4.15 4.14
X 10 3.40 10 3.40 9 3.40 10 3.41
it 9 2.62 6 2.62 9 2.62 9 2.636
5 2.07 7 2.07 2.081
# 6 1.940 7 1.945 6 1.940 6 1.966
b33 10 1.760 7 1.760 10 1.770 10 1.778
I 4 1.700 4 1.702 2 1.702
5 1.585 4 1.575 1.585 4k 1.575
2 6 1.415 2 1.420 1.425 1k 1.430
7 2 1.370 2 1.389
4 1.315 2 1.320 2 1.325 3 1.321
1 1.300
7 1,280 3 1.280 3 1.285 5 1,286
MRE. BEZ, ERE
R 5. €BUOMERKH
Table 5. Experimental condition for the synthetic U0,
* 5% % &
ERRS i il
HEE (C) EF (10%Pa) pH n#EE G
FH3—2 6ml UO,S0, 300 85.9 3.8 142
83—3 10ml U(SOy), 300 200 2~3 72
83—122 9ml U(SO,) . 450 1200—1300 3.70 89
8ml UOQ,(NO;)
A3—1 220mg Na;SiOs 350 150—200 2.8 32
46.4mg FeS,
Sml UOz(NOJ)z
81—10—1 300 85.9 2.9 113
EHER118mg
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Table 6. Basic data of the synthetic uraninite under the condition of using

pyrite as a reductant

i iEH pH AR B EERHAM UQ, (NOs)

F ERS SR NRERS
g Lo k% E c) UQ2(NOQ3) ; FeS; FeSa (EL{H)

1 §1—1 2.65 6 450 341.4 160 2.14 UOzis a0=5.46%

2 fa1—2 4.63 8.20 450 301.6 317.5 0.96 UOz.qs a0=5.46 %

3 Ea2—1 3.80 7.69 450 401.6 86.2 4.68 UOz14 a0=5.464

4 §2—2 10.41 9.90 450 301.6 127.1 2.37 UOz37 a0=5.4254
5 F3—1 6.80 11.50 450 301.6 112.5 2.67 UOzus ao=5.414%

6 3—2 8.72 8.42 450 301.6 118.0 2.55 U0:.3 a0=5.462 8
7 F1—1 3.82 8.70 450 45.18 86.3 1.85 UOz+x 4EEE*

8 fha—2 3.86 3.58 450 4.52 86.2 1.85 E

9 FHa—2 3.8 — 300 301.6 — — x

10 #H3—2 3.8 3.30 300 301.6 — — Us0s

11 FHs—1 2.7 2.60 150 451.8 99.0 4,57 x

12 H5—2 2.71 2.92 200 451,8 101.2 4,47 x

* BERBREEZEEEHRIOTRILLAEZEELS.
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{af FpH AT B R AB AN GBIE JRUOS * R AR 2 D™ (R 7).
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e Fe** 5805, #HfEEE, A RZWRMAREKHTTRA 5, Wit S*3 U0: &2k
B RERKR R R . INIBAREERTREF—BFRMET, HEEKEN, A&
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Table 7., An experiment for UOZ* using Fe’* as a reductant
T =300C P =85.9x 10°Pa : =90 - 95/NK
mA Fe?* & 5% & e
i # Bttt (pH=2.65) dift (pH =6.70) i (pH=9.00)
WiEE I Ok fa, RECRET OEeEmhi Rk QR 50 ey
FeSO, OWERRBFHET @A RS @rH R RE A"
OB MBS O Rt % & OB ahBE 4 R
B B &k (OPi: 3 @Na,U0, ¥33E OF =3
FeCOs O Z==FrN = ik 1 [©F -3 QHERRITFHREY
OBF IR FEEhH- @A HRF R
AT OF& OFiz 1 (OFi3: 1
@/ RE e @&k @A R ARHER
FeCly @RARREFHT ORAEHRREF MG OREHIREFE M

« HEKBREEREBHHERESWE,
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Fig. 3. Space relation among pyrite, hematite, uraninite and wustite
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Table 8. Grouping table showing the products of reaction of pyrite with uranyl
solution under different conditions
= & i &
E M 4B @& 75 e A TR BEE
150C 450C
U0, (NOy); (i) T FRARSIREGT"S /\E
) 24 # R SR, W
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Pr A8 L FAE SAE 254 BahEp R
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Table 9. Experimental conditions and results for the synthetic globular

thorium-bearing uraninite

(nAg&R23.8mg/ml, ¢&f23.2mg/mlxo%, HSEEN200mg)

ﬁ/!ﬂ{l " E E j] it ra-] I"Hﬁﬁ‘ﬂ: #IJ%IS?&EP@'E lﬁimﬁﬁ

w5 5 i gt (10-3
GEarFH)|  (T) 10%Pa Ghet) SBH | TRE (mg/ml) | mg/mly 99

83—10 2% 150 4.76 87.5 2.90 4.60 | 0.21 — 5.427
83—9 2% 200 15,59 75 2.90 4.50 | o0.12 — 5.427
82—64 5% 150 4.76 149 2.74 4.15 0.095 0.2 5.431
82—58 5% 200 15.59 72 2.74 2.41 0.045 2.3 5.430
82—65 10% 150 4.76 149 2.71 4.50 | 0.105 0 5.433
82—66 15% 150 4,76 149 2.61 4.23 0.08 6 5.438
82—59 15% 200 15.59 72 2.70 2,57 | 0.04 1.9 5.439
82—60 20% 200 15.59 72 2.61 2.42 | 0.48 0 5.441

ARpRRSH GK) MESEMEITMARRER, XR\EEULRRFERERHEA
FIERR B REY Bk, KEU LR, (3) NERAEHE, BEERIBHLRR
T MM S RFI20%ERARBERESELRRE RS T, RuYmEEMNARE, %
B3 B &AL BRR B AT, RESH B MAMSE RN, EEKROMES20%E
HEMHMRA—K (B, (HFRBNEFEMEINEN, SHRRERGY HEES
horia TR (BR 7)), “GF HPLBEBGERE FREPOLEH IR, BT
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Simulating Experiment on the Conditions of Formation of

Globular Uraninite

Shen Caiqing Zhao Fengmin

(Beijing Research Institute of Uranium Geology)
Abstract

From more than three hundred experiments we have confirmed that the
physicochemical conditions of formation of globular uraninite are variable in a
wide range and put forward o new mechanism of its formation. U;0; is not
a tramsition product during the synthesis of globular uraninite. When pyrite
reduces UO;* to form globular uraninite, the valence state of Fe and U has
a synchronous relationship both in growth and in decline. Hematite and glob-
ular uraninite are two products of different stages in process of evolution, and
the former precipitates earlier than the latter. The globular thorium-bearing
uraninite crystallizes out within the range of 150—200C. Thorium is substitu-
ted in the form of isomorphism for U‘* in crystal lattice. The thorium content

of globular thorium-bearing uraninite increases with the strengthening of
reducing field.
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