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A study of structure and composition of Tianhuang Stone from Changhua

QIAN Xue-wen' and HE Xue-mei?
(1. Shanghai Jiangiao College, Shanghai 201319, China; 2. China University of Geosciences, Beijing 100083, China)

Abstract: Using such means as EMPA, SEM, XRD, IR, TG, XEDS and RAMAN, the authors studied the

structure and composition of Tianhuang Stone from Changhua. The results show that the samples are dominated

by cryptocrystalline texture and massive structure. The main minerals include dickite, kaolinite, and transitional

minerals of kaolinite, dickite and alunite. The structure and composition are quite similar to those of Tianhuang

stone from Shoushan. It is held that the yellowish massive stones which are composed of such kaolinite-group

minerals as dickite, produced in slope wash materials and paddy fields, and consistent with six morality stan-

dards can be called Tianhuang Stone without exception.
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Fig. 2 Micrographs of Tianhuang Stone from Changhua under crossed nicols
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Fig. 3 SEM images of Tianhuang Stone from Changhua
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Table 1 Electron microprobe analyses of Tianhuang stone from Changhua
SiO;, ALO; TiO, CaO MnO FeO K,O Na,O
CHO1 46.92 37.94 0.07 0.00 0.10 0.00 0.55 0.23 85.92
CHO02 47.64 38.67 0.08 0.00 0.11 0.00 0.15 0.21 86.85
CHO03 46.52 38.85 0.07 0.00 0.00 0.10 1.03 0.19 86.76
CHO04 46.52 39.32 0.01 0.00 0.03 0.00 0.08 0.23 86.19
CHO06 46.73 39.63 0.03 0.00 0.01 0.00 0.23 0.24 86.87
13 ” 2 . 2 X
2 CHO1 CHO3 CHO5 CHO06
" ! D MAX-RC Cu-
Kal 40 kV 80 mA X
Mn Ti Fe 4 3
Al Al Si X

=2.38 A

door =715 A dop, =3.56—3.58 A dy;
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Table 2 Chemical formula of Tianhuang stone from

Changhua

CHo1
CHO2
CHO3
CHO4
CHO6

N3.849N3().()38}<U.()6]MW).U(WTi[].[]()S 3.960 Si4,()39()]0 OH 8
Al}.881N?’(),()SSK].UIGMW].U()STiU.U()S 3.945 Si--1,()(]5()1() OH 8
Al3.844NaU.U32K0,IIZFGU.UW’HU.UUS 4.000 Si3.953AlU.047OIO OH 8
A13,950N30.038K0.009M110.002Tio‘0005 4.000 SiSA‘)S}AlO.UHOlO OH 8
/\13.‘)34N30.040Kﬂ.ﬂZ-’anﬂ.ﬂOﬂSTiO.OﬂﬂZ 4.005 Si3.968/\]ﬂ.032()]0 OH 8
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Fig. 4 XRD patterns of Tianhuang stone from Changhua
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3 XRD
Table 3 XRD data of Tianhuang stone from Changhua
Brindley and Brown 1980 Bailey 1963 CHoL CHO3 CHOS CHO6
hkl dA I hkl dA 11, d A I I, d A I I, d A I 1, d A I I,
001 7.16 100 002 7.152 100 7.144 100 7.167 100 7.144 100 7.165 100
020 4.46 40 020 4.44 230 4.454 4 4.454 2 4.458 6
110 4.36 50 110 4.36 230 4.358 2 4.350 4 4.371 2 4.354 6
021  4.264 20
111 4.18 50 12 4.119 65 4.114 1 4.126 2 4.126 2 4.118 6
111 3.9544 10
021 3.845% 40
021 3.741 20 022  3.7904 55 3.799 1
002  3.573 100 004  3.578 90 3.576 96 3.579 78 3.573 95 3.579 89
023 3.261a 8
112 3.144% 30
024  2.794A4 10
130 2.558 60 202 2.558 35 2.557 1 2.562 4 2.557 2 2.562 6
131 2.526%k 40 2.532 2
200 2.5054 50
200 2.491 80 2.495 4 2.491 2 2.498 6
003 2.379 60 006  2.386 15 2.385 11 2.385 9 2.382 10 2.384 10
131 2.338% 90 2.331 2 2.339 7 2.333 4 2.338 9
132 2.3244 95
131  2.288% 80
026  2.104 5 2.101 4
203 1.989% 60 1.992 3 1.989 2 1.987 4
134 1.9744 40 1.974 1
132 1.939 40 225 1.937 5 1.944 1
133 1.896 30 044  1.896 10 1.895 2 1.891 1 1.897 2
004  1.781 40 008
1.790 10 1.789 5 1.789 5 1.787 5 1.788 5
118
133 1.602 70 240 1.668 10 1.662 2 1.663 4 1.660 2 1.661 4
136 1.650A4 50 1.651 2
133 1.619% 60 1.621 2 1.623 3
137
1.5564 20
208
313 1.542%
060 1.489% 30 1.487 2 1.486 2 1.488 2 1.490 5
* A
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Fig. 5 Calculation of HI of Tianhuang Stone from Changhua
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Table 4 TG rate of Tianhuang Stone from Changhua
HE R
0~440C 2.32%
CHO1
440~500C 11.52% E
. 0~440C 0.00% |
CHO3 :
440~500C 11.59% | "
0~440C 2.02% \
CHOS5 ‘
440~500C 11.70%
) 0~440C 1.98%
CHO6 :
440~500C 11.29% Bag\(5HE)
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OOk
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Fig.7 IR patterns of Tianhuang Stone from Changhua
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Table 5 IR absorption bands and their attribution of
Tianhuang Stone from Changhua
3693 3696 3693 3694
Al—OH 3650 3650 3650 3648
3619 3619 3619 3621 Fe
1114 1114 1114 1116 B
Si—O 1087 1 089 1 083 1083
790 792 792 794 k HE R
Si—O—Si 1039 1033 1043 1029
1002 1002 1002 1000 o5
S—O—Al 752 750 752 752
. 686 690 688 688 ML : A
1 | 1 | |
536 538 538 538 0 1 2 3 4 5 6 7 8
929 933 925 925 RER /kev
Al—OH
912 912 912 912 8
468 470 470 470 . <
Si—O Fig.8 XEDS patterns of texture and
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X
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Table 6 RAMAN displacement of different colors of radish vein
“ " 190 241 262 329 427 457 745 790 905
“ " 241 262 329 424 457 742 787 909 448
“ " 190 240 264 330 431 454 746 793 908 502 615 1318
“ " 238 264 330 460 747 792 914 501 375 429
20000
Hinckley
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B/ cm”
10 ” Y
Fig. 10  RAMAN spectra of water in Tianhuang Stone 4 X

from Changhua
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Table 7 The similarities and differences of Tianhuang Stone from Changhua and Shoushan

2003

1.56
2.61

1.56~1.57
2.57~2.67
2~3

o)
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