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Table 1 X-ray powder diffraction data of synthetic andersonite at different temperatures
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20—1092 (18T ER) (€05::)) (86—5)

1 d I d 1 d 1 d 1 d I d I d I d
100 13.0 48 12.97| 20 | 12,98 99 12.89 16 12,97 « ¢f 19 12.85( 60 13.05
20 9.45| 28 9.4 28 9.43f 25 8.58* 9 9.39 9 9.39] 12 9.34 15 9.45
100 7.93 80 7.92] 81 7.90{ 100 7.88 64 ?.89' 55 7.89] 100 7.85] 55 7.98

] 7.37 13 7.36; 22 7.14

20 6.48] 33 6.48| 27 6.48] 37 6.51 8 6.48' 11 6.51] 30 6.47
100 5.67| @88 5.68] 80 5.68] 96 5.67 21 5.69] 15 6.71] 28 8.67] 100 5.70

6 5.53] 23 5.54[ 31 5.53] 38 5.52 11 5.54 7 5.56] 13 6.51} 25 5.55
80 5.23) 89 5.24] 78 5.28] 83 5.23 24 5.24] 17 6.24] 28 5.24] 75 5.25
80 5,14 €8 5.16; 60 5.17] 69 5.14 17 5.1€f 15 b.14] 18 5.14] 65 5.18

b 4.68 10 4,70 20 4.64

60 4.311 70 4.32| 66 4.32‘ 80 4.31 19 4.3z 17 4.32) 28 4,31} 70 4,33
20 4.22) 45 4.22] 43 4,22 58 4.21 11 4,221 11 4,23, 18 4.2 45 4.22
40 4.1 62 4,17 61 4,17 68 4.18 18 4.17, 15 4.186 60 4.17
40 4.04f 62 4,04] 64 4.04r 67 4,03 18 4.03) 17 4,04 23 4.04] 55 4.04

13 3.95 18 8.95| 18 3.95] 39 3.95 13 3.95] 12 3.95| 23 3.951 10 3.96
20 3.81 37 3.82) 27 3.82| 32 3.82 8 3,82 8 3.83 11 3.82) 20 3.83
100 3.68 95 3.68| 86 8.68‘ B8 3.68 24 3.8 19 3.68| 36 3.68| 100 3.69
10 3.47] 23 3.48‘ 24 8,48 83 3.47 5 3.4 9 8.44f 11 3.470 20 3.48
10 3.83f 23 3.3y 24 3.31) 32 3.81 15 3,31 13 3.31 19 3.31 20 3.32
60 3,130 29 3.131 75 3.14) 76 3.14 19 8.13] 16 3.14] 36 3.12) 60 3.14
15 $.10[ 23 3.1 30 3,11 8 3.10 14 3.10| 20 3.10
10 3.06] 19 3.07 20 3.07] 65 3.03 | 100 3.03] 100 3.03' 15 3.08
40 2.991 100 2.99\ 17 2.991 98 2,99 20 3,00t 21 2,99] 34 2.99] 75 3.00
40 2,98 65 2.98
15 2,93 29 2.93 33 2.9 41 2.93 11 2.9 9 2,93 16 2.92) 20 2.94
15 2.84) 35 2.84] 29 2.84] 39 2,83 8 2.8:‘ 8 2.84] 14 2.84’ 20 2.84
40 2,78 82 2.79] 59 2.79] 85 2.79 26 2,79 29 2,79 24 2,781 70 2.79
10 2,73 18 2.74 30 2.74 13 2,74 15 2.74
15 2.70] 15 2,71} 17 2.71) 25 2.70 4 2.70, 8 2,72 9 2.7 15 2.71
10 2.64] 31 2.64{ 31 2.64) 49 2.64 11 2.64! 11 2,64) 19 2.64L 20 2,65
10 2.61) 23 2.62) 22 2,63 20 2.61
10 2.57] 19 2.58] 20 2.58 24 2.56 6 2.58 9 24,57

20 2.43! 46 2.45| 36 2.45| 54 2.45 13 2.44 12 2.44) 23 2,44 44 2445
20 2.39] 26 2.40f 30 2.40|

20 2,37 T4 2,38 78 2.38 81 2.38 21 2,38 13 2,38 24 2.38] 65 2.38
20 2,34 54 2,34} 55 2.341 75 2.34 22 2.35, 17 2.35) 31 2.35) 65 2,35
15 2.31] 31 2.321 32 2.32) 45 2.31 10 2.31 18 2.32 9 2.32) 25 2.32
40 2.19] 84 2.20, 100 2.20] 93 2,20 30 2,200 23 2,20] 44 2.20] 80 2.20
10 2.15) 29 2,16/ 26 2.16] 35 2.16 9 2,16 9 2.16] 25 2.16
10 2,13 24 2,14 33 2.14f 39 2.14 10 2.14 14 2.14f 15 2,13
10 2,11 28 2.12p 27 2.12f 35 2.11 9 2,12 98 2.12| 14 2.12) 25 2.11
15 2,021 46 2.03) 56 2.08] 52 2.02 15 2,02, 10 2.0'{ 17 2.03’ 50 2.03
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15 | 2,00 | 44 | 2,01 51 z.MI 60 | 2.01 | 10 | 2.00 10 | 2,01 19 | 2.,01f 35 | 2.01
15 | 1.97 | 51 | 1.98 45 | 1.98 60 | 1.98 [ 17 | 1.98 17 | 1.98 32 [ 1.98] 40 | 1.98
15 | 1.95( 57 1.95' 56 | 1.96| 68 | 1.96 | 12 | 1.96| 12 | 1.96f 22 | 1.96| 50 | 1.96
10 | 1.92| 28 | 1.93 32 | 1.92] 58 | 1.92 | 16 | 1.93] 13 | 1.93 20 | 1.93} 25 | 1.93
10 | 1.89 | 45 [ 1.90f 39 1.90I 61 | 1.89 | 27 | 1.89| 58 | 1.89) 15 | 1.89 25 | 1.90

40 | 1.84| 73 | 1.85] 75 | 1.89| 89 | 1.84

10 | 1.81| 37 | 1.81 31 | 1.81 59 | 1.81 | 18 | 1.81f 13 | 1.81f 19 | 1.81f 25 | 1.81

16 | 1,77 36 | 1.77) 35 | 1.77| 41 | 1.77 | 11 | 1.77) 12 | 177 15 | 1.77| 25 | L.77

10 | 1.74| 42 | 1,74 50 | 1.74] 62 | 1.74 | 17 | 1.74f 14 | 1.74 28 | 1.74f 50 | 1.74
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Table 2 Cell parameters of synthetic sndersonile nt room temperature
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Table 3 Chemical analyses of synthetic andersonite at room (emperature
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Fig. 2 Thermogravimetric curve of synthetic
andersonite at rcom temperatyre
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Table 5 Specific gravities and reflective indexes of synthetic andersonite
at different temperalures
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Table 6 IR spectral data of synthetic andersonite at room temperature
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Fig. 3 IR spectral pattern of synthetic andersonite at

room temperature
SWE: RBR%E

LA L, MEEB2CTABRYHABMNSHT . RyiEl, TREMRTREESHA
WHE & M- T T R A S .

=, ARSI RO S

EFpEtLer, CRAARTHTERFIMLRHE T, TRARE & €% k. &
¥, EEXGHRILSEAEMPM-18508 BHOEELF, BIn— AR EREHE & &
BRI, BrhER, KKARHREMRRE, EZRRBKSHTIART B
R RENBERST T RIFMOPR. BRERV: (1) ARG 5XARNS
Wy —F, ARMOESKEIL, EEOLH=ZGR, = GEHEUMRR CEEER — & i 4
L, AR EERURERKS, Ao E ) , RE4. (2) HRE & HF
—196 C T MR h Rt R =R, M RmERk 5 msh, 8L 8, WHEs. (3) A
iR F —196°C PR, MBIEMMBERLZIMMN, KAE—-78TC MR, —78T



86 " ARV B 2 RE 18

1 Iy
100} 1007
| X | a
90 x 90 &
a . i
70 g . Tlk ;j
& o} ¥ = 6op 4
$ s ﬁ 50
= *®
w40 = dop
g -3
30+ 30l
20 20p
10} 10t
" 0 Il Iy
00 500 600 A 400 500 500 A
B (mi) ek (min

B4 ZFERTARRNGEHYT SRARRSHT HTCCERE
Fig. 4 Fluorescence spectra of synthetic and natural andersonites
at room temperature

Ty 50 G0 6w
K mpw
M 5 S - 196 CHt A& BB BAFS R 2L 61k A
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Table 8 Data of synthetic andersonite at different temperatures

X s THBETERRHSHYT HHNE

T“"-..
~. W
B & s LR AR B B ¥ pHIE #=FpHfH E g & R
By .
37 LR 8.51 8.40 By mEe"
HE A
60 K & & 8,52 8.20 RS e
BB
80 FRdE P 8.85 BREESEN"
_ =
90 X & &% 8.90 BASHE

(2)



88 H AV Y ¥ X B1H

#, XSS EMEEERIULAES, TRANZRABSHI . (3) EHBRK NS
SR R, RHADHIERS. 25~8. 25 k. BEEL S, BREMY, HipHE MY
JiRE R, 45 RIpHIE %8.00~8.25,

BT ERn X b ERFRE, WE pH EF, HNEKBSRMERBPFmk. A
sk R RNl pH (ER, SAEENRKSHESE. BFnABRRRERSENR B
HAX 37 CRI60 CRHRpHIE & — Kk, HEMABRESZEARMAL, BES.

ATHEEI7FRF M, XESABRBTII RS ERFRFEER, RIRRA
BATTRAWTE, EEEFHEEs, WE2, k¥, IBBERATLTTAIX
H ERBSEERT, KBE, BRARLSAEAGREFRNEXER, Eh—-FRFREH
i

2 ¥ X W

€13 P.B. keSS, HEMH%EF, 19605, HyDEESTFi. BEUKE.

2] H.C.KypHakoea, 19644, KoMonexcnsle coeXmREHNA YPaHa, MOCKBA.

(3) FEMWIHEL, 19814, e, HFEHRME.

(4] ®WIW, thAWE, 19224, BHMAXZESERESTH LN, 052, 218,
51 phAW, 1982, FWHIRTRIS R RHMFHEAVR, ERMERKRR, FH.

Experimental Researches on the Formation of Andersonite

Shen Caiqing
(Beijing Research Institute of Uranium Geology)
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Abstract

According to the crystal-chemical formula ot andersonite, i e., Na,CalDO,
1C0O4)3J6H,0, the synthesis of andersonite was completed under the condition of
ioom temperature and one atmosphere by using uranyl nitrate, anhydrous sodi-
um carbonate and calcium nitrate. Later, the same mineral was also synthesi-
zed at 37T, 60T, 80C and 92T. Besides, experiments on pH stable range for
the formation of andersonite at room temperature and under one atmosphere
were performed. It has been observed that the pH values for the stableness of
the parent solutions range from 7.22 to 9.30, and the pH values for the for-
mation of andersonite range from 8.00 to 9.30. During crystallization the pH
values of original solutions vary within a narrow range(8.00-8.25). Such pheno-
mena of andersonite as their fluorescence spectra and variation in fluorescence

intensity were studied at room and lower temperatures,



