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Table 1 Chemical composition of the four aeschynite samples

T~ Fﬂ&ﬁ CELT EENE BEW
it ) = [ S

#Ek‘ﬁ \ *No.1 *No.2 #iNo.3
K20 =82 T 0.03 -
NazO 0.14 0.35 0.47 -
MnO 0.07 0.08 x 0.15
Cao 2.29 4.58 1.69 0.64
MgO 1.03 0.47 0.21 0.25
Al;O; 0.19 0.15 0.02 0.41
FeaOs 1.61 1.51 x 2.24
RE:20; 35.49 38.32 36.32 27.68
Si0; 0.19 0.41 — 0.67
ThO: 5.79 1.28 4.81 U205 10.08
TiO; 27.18 21.73 27.10 20.79
Nbz0; 24.72 29.66 28.58 19.47
Ta:0: 0.06 0.07 - 13.40
Sl 100.00 100.00 99.41 99.88
L2205 0.96 2.58 x 0.06
Cr20; 8.51 12.98 25,01 0.13
Pri0s 2.94 2.83 x 0.06
Nd,0; 17.09 14.13 10,99 0.39
Sma0; 2.58 2.51 — 0.55

Eu;0;3 + Gdz03 1.55 1.73 — 0.03
Y:20; 0.99 0.93 0.32 23.39
Dy20;: 0.87 0.63 x 3.07

ELREZ0;s 33.63 36.76 36.00 1.22

EHRE;0; 1.86 1.56 0.32 26.46

E: BIZEASIE M), B TREPEBEAY ) BFEHEXT.
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Fig.1 Relations between TiO; and ThO,
of three aeschynite samples
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Fig. 3 Relations between Nd;0; and Ce;0,
of three aeschynite samples
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Fig.4 Relations between TiO, and Nb,Os
of four aeschynite samples
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Fig. 5 DTA diagram of four aeschynite samples
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Table 2 X-ray powder data of three aeschynite samples
from Bayan Obo

+No.1 * No.2 7 No.3
800C 1200C 400C 700C 800C 700C 800°C 1200C
placol e tlay|rla oy r|a &y e k|1 |d Ry| 1 |d R
1] 5.70
1 5.40 1| 5.40 2 | 5.40
1| 5.30
1 5.00 1| 5.00
1| 4.85
1 4.70 1| 4.70 2 | 4.70
1 4.30 1| 4.60 11 4.30 | 2| 4.40
2 3.95 3 4.00
2 3.90 2 | 3.90
3.70 1] 3.60
4 | 3.50
1| 3.40 4| 3.40 1| 3.40 | 1| 3.40
3| 3.35 1] 3.30 | 1] 3.30
1 3.20 4 3.20 2 | 3.20 2| 315 | 2| 3.10
2 3.00 4 3.05 2| 3.10 | 5| 3.05 2 | 3.01
10 2.95 8 2.95 1| 2.95 | 3| 2.95 {10] 2.95 | 3| 2.95 (10| 2.95 | & | 2.95
10 2.90 10 2.90 1| 290 { 3| 2.90 |10]| 2.90 | 4| 2.90 [10] 2.90 | 10| 2.50
3 2,75 3 2.75 6 | 2.70 4 | 2.75 | 6] 2.75
2.60 4 2.60 5] 2.60 5| 2.60 | 5 | 2.65
5 2.51 5 2.52 3 | 2.55 1| 2.50 | 2| 2.58
2 2.40 1| 2.45 | 4 | 2.40 1| 2.45
1 2,23 1 2.23 1| 2.22 1] 2.40 | 1| 2.23
1 2.17 1| 2.18 1| 2,35 | 1| 2.18
1 2,10 1 2,12 1| 2.10 | 2| 2.10 1] 2.30 | 1] 2.10
1 2.04 4 [ 2,03 | 1| 2.00 2 | 2.22
3 1.99 5 1,99 2| 1.99 1§ 2.0 | 8| 1.99
2 1.92 4 1.94 1| 2.04 | 2 1.94
1 1.84 4| 1.87 5| 1.99
2 1.82 4 1.83 1{ 1.81 | 1| 1.83 | 5] 1.83 1| 1.94 | 5| 1.84
4 1.80 5 1.79 4 1.82 2 1.84 2 1.79
1 1.76 1] 1.74 1| 1.75 | 1] 1.74
1 1.71 1] 1.70 1| 1.72
1.67 5 1.67 1] 1.68 4| 1.68 4| 1.67 | 5| 1.67
2 1.63 1 1.63 2| 1.63 1] 1.64 | 2 | 1.64
1 1.61
4 1.57 9 1.57 1| 1.57 | 8 | 1.58 6 | 1.57 | 9 | 157
8 | 1.57
5 1.53 7 1.53 2| 1.54 | 1] 1.53 | 7| 1.53 4| 1.53 | 5 | 1.54
1 1.46 5 1.46 1| 1.46 | 2| 1.46 2| 1.46 | 4 | 1.48
1 1.34 1] 1.38 | 1] 1.38
1 1.28 1 1.27 1 1.36 1 1.28
2 1.19 7 1.195 5| 1.19 1| 1.28 | 7| 1.19
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% No.1 [ =+ No.2 ‘ #3 No.3
2800 1200C 400 700°C 800°C | 700°C 800°C 1200C
placo) 1 laco] e |ar| e rlad] | a1 ]2
1 | 1.16 | 4 | 1.165 2 | 1.17 "8 | 1.19 | 4 | 1.165
1 ] 14 |1 | 1.5 1] 1.3
1 1.25 1 1.12 1 1.12
1 | 1.08 1| 1.005
1] 1.075
2 | 1.085
1 | 104 | 1 | 1.04
1 | 1.023
1 | 1.010] 1 | 1.008 1| 1.008
1 | 100 | 1 | o0.995 1| 1.00 1| 0.995
1 | 098 | 1 | o0.082 1| 0.985
1 | 0.952
2 | 0.940
1| 0.920
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KAES A B R, B 6 BoRil 34 SMARREARERR, #RBCHEEEDS
Flo ZEARREERE, MPCEERERERE(LE2), SMTHEREAEREENII>ENLZ>
FEN0.2. WL S RA R RIEA WA Bihe480/1765C o #f4h AL R IR BE 245400, 500,
700, 800, 900F11100C. 6/l EAESB RAE K 3 AT, RAHAEU.0, 10.08%, L
FENO.IFHENO. IS S ThO R R %, (HErZE AR ERXHAT HEiE.400—1100T
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Table 3 X-ray powder data of Y-aeschynite from Xihuashan
400°C 500C 700C 800°C 900C 1100C
1 4(X) 1 4% I 4(X) 1 d (&) 1 d(X) I 4 (X)
1 3.80 5 3.70
1 3.35 5 3.37 7 3.21
8 3.10 10 | 3.00
2 3.02 3.00 10 8,00 10 3.05 10 | 3.00 8 2.95
2.93 2.90 10 2,90 10 2.98 9 2.90 5 2.78
2.80 2.79 2 2.77 2 2.63 4 2.65 3 2.69
1 2.60 3 2.57 4 2.60
1 2.56 1 2.56 1 2,54 4 2,55
5 2.42
4 2.30
1 2.12 1 2.21 2 2.22 1 2.24 2 2.24 4 2.20
1 2.11 1 2,10 4 2.10
1 2.03 1 2.02 2 2,00 [<1 1.91 1 2.02
1 1 1.98 1 1.88 7 1.89
1 1.82 1 1.84 1 1.96 2 1.81 1 1.84 8 1.81
1 1.77 2 1.90 1 1.78 8 1.79
2 1.85 8 1.76
1 1.78 8 1.72
1 1.68 1 1.68 2 1.67 1 1.69 2 1.69 8 1.64
1 1.64 2 1.60
1 1.58 1 1.57
1 1.56 6 1.57 1 1.54 1 1.55 2 1.56
4 1.525 1 1.52 2 1.52 7 1.53
5 1,50 8 1.48
1 1.49 1 1.46 3 1.43
1 1.45 1 1.45 1 1.39 3 1.34
1 1.30
2 1.275
2 1.265
1 1.250
1 1.235
1 1.220
2 1.190 1 1.195 1 1.200
1 1.180 1 1.175
1 1.165 2 1.165
2 1.153
1 1.135
| 2 1.095
| : . 1 1.062 3 1.075
i ; 1 1.050 1 1.028
i 1 | 1.015
’ : 1 | 1.004
j 1 0.976
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Fig. 6 X-ray powder diffraction patterns of three aeschynite samples from Bayan Obo



1 MRS, WA BRANEN 78

1100C
5
0 llllll
101

900°C
5_
ol
IUI-

B 800°C
s-.
o 0 ul Ill'l L 1L

10}

700C
5;__Jdmdm
0 L1 '
10F
5F 500C
0 JLu! wau
10
sk d00C
0 L Ll_l [ L L 1

10 200 30 40 50 60 70 80
8

B 7 BT BWE TR B RR XA R0 S AT R

Fig. 7 X-ray powder diffraction pattern of the aeschynite sample from Xihuashan
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Characteristics of Metamict Aeschynites
Tao Kejie Zhang Peishan

(Institute of Geology, Academia Sinica, Beijing, 100029)

Key words: metamict aeschynite; differential thermal analysis; X-ray
powder diffraction data; radioactive elements thorium and uranium

Abstract

Four samples of aeschynites have been studied, including one Ce-aeschy-
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nite, two Nd-aeschynite, and one Y-aeschynite, of which the first three were
collected from the Bayan Obo iron and REE deposit in Inner Mongolia and
the last from Xihuashan granite in Jiangxi. The present paper deals with
characteristics of differential thermal curves of four metamict aeschynite
samples and X-ray powder diffraction data of these samples at different
temperatures, together with a discussion on linear relations between ThO, and
TiO;, ThO; and Nb;Os, Ce;O; and Nd;0;, and TiO; and Nb,Os. From the study
it is known that the four metamict aeschynite samples have the following
characteristics: (1) so far as differential thermal curves are concerned, there
is no exothermal peak at 700—8007C for aeschynites which suffered no meta-
mictization, but metamict aeschynites do have such a peak,and the higher the
metamictization degree, the steeper the peak; (2) the deeper the metamicti-
zation, the higher the temperature of heating treatment required for restoring
crystal form of the minerals however, the temperature should not exceed
1200Cs; (3) the higher the contents of radioactive elements thorium and
uranium in aeschynites, the deeper the metamictization, e. g., No.1 sample
(ThO. 5.79%)has suffered higher degree of metamictization than No. 2 sample
(ThO, 1.28%); (4) the metamictization degree of aeschynites is related to
the variety of thorium and uraniom; the Main No.1 (ThO. 5.79%) sample,
for example, has suffered higher degree of metamictization than Y-aeschynite
which contains 10.08% U.0s.



