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Mineralogical characteristics of the weathered layer of Changhua secondary
dickite stone
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als, Tongji University, Shanghai 200092, China; 3. Shanghai Engineering & Technology Research Center of Gem and Materials Tech-
nology, Shanghai 200092, China; 4. State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China)

Abstract: Using FTIR, SEM and EDS, the authors systematically studied the mineral composition, micro-charac-
teristics and the variation of chemical composition of the weathered layer of Changhua secondary dickite stone,
which is usually called Changhua Tianhuang. The result indicates that the main mineral composition of the weath-
ered layer is kaolinite-group minerals, consisting of some Fe, Ca, Mg-bearing accessory minerals. Compared with
those of the inner layer, the mineral crystals of the surface weathered layer have a blurred boundary and shape, due
to the dissolution and the filling of Fe-bearing minerals. The difference of micro-characteristics between inner and
surface layer as well as the decreasing of Fe, Ca from weathered layer to unweathered layer demonstrates the weath-
ered progress of the Changhua secondary dickite stone. The appearance of quartz in the weathered layer and the at-
tachment of the Mn-bearing mineral can help identify the origin of Changhua and Shoushan Tianhuang stone.

Key words: Changhua; dickite; accessory mineral; weathered layer; mineralogy

Wk BHA: 2017 -06 —13; #%EZ BHA: 2019 -03 -04; Hwig: MHTT

EL2WR: i WRZE L4 (15D22283200,12D72251100) 5[5 K 2 vh Je ik FEA R 55 27 (20160607 )

EEEN: £ &1994 - ), &, LFRA, FENFERATHFEPA, E-mail: wanghan9481 @ 163. com; B ilAEE: JAAE T
(1978 = O, 5, YW, FENFEFAHT WP, E-mail: 06058@ tongji. edu. cn.



%3 0 +

FAE s BT A L WAL S22 ) S R 411

Fund support: Shanghai Science and Technology Commission Project ( 15DZ2283200, 12D72251100); Funda-
mental Research Funds for the Central Universities (20160607)

WL B A0 T A R AR (T 5 25 L B B
0 T A T 25 55 SR AIE T TH B ICARARL, 4% 117 37 18 B
H BT g g S R TR TR ) — KO e 2
o K 5K 2 ZEZ0 0 B A B A AR SR R, B A
FFAUAER I TF R AR 2 0 0 TIE AR GRS 5,
2009) . 20 tHAL 80 EALE AL ML IT A7 A DT 4F
Jo W T R, 21 AL T IR T R T SR (B o=
B, 2007) o B A7 L B 8 60 80 W i o, T 9T 1
I AN YRR K oMbV T 3 T R 20 6 A ) B A
T4 RAAT DRI 7 4 Bk, (R DG e 44 JORRAIE 4%
HEEW AR R R OCAE T T A
A TT AT IR AT 2 AR L 7 26 1) AR AR AE S 3
55 75 L SR ) AR A6 D T ) S D T A Rl T
AR 28 A AE B BRI 0 A2 A 2 B R A S
Fo HAET, O %38 HSEE I A KA 1R
BURE AT A0 2 B A 27 193 B AR &5 ) 25 s AiE
TFRE THRL W90 CEE 52, 2009; FIKELEE, 20105
BREESE, 2013) , (R Z X LA K625 A P

FRAL BT R PERT ST PR, AR SCHLIE 3 3510 A 5 44
TFAT IRAERT A S0 ST 4L 18 e S o 0 W S5 ) 2
Uk DAy 3 i PR e e B PR 2 A

1 FEMIESES 0 i

1.1 MMt

ARSI PEAR R B A T A BT RE 6
Yo, Femt O DL 1, HARFRAE LR 1. WIR 5K
T, FF 5 3 B B0 YOR A 38, R 5 O AR — Ik A
R R, BRPPROGE- 6. MR
B HA JEEA — 1A AL, 35 2 0RE i mT L
WA YR Y TG T XA E R Te) o M AH
T AT DA o ORE S 1R 3@ A D) ) 2 3 mm ()
N, PR LT REAT I, s — I B A S i
A6 s R0 T SRS 6 e TR ) 3T 5 285 SR FH 4
IKFREVEREAT % BE M, W 3 KBTS 40, e 43
B, R 1,

B BT A R B R
Fig. 1 Photos of Changhua secondary dickite stone samples
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Table 1 Sample description and conventional gemological characteristics of Changhua secondary dickite stone
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Fig. 2 Photos of Changhua secondary dickite stone within thin sections( plainlight )
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a—quartz; b——pyrite pseudomorph; c—iron minerals in fissures; d—iron minerals between mineral grains
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Fig. 3 FITR of Changhua secondary dickite stone samples
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Fig. 4 XRD of Changhua secondary dickite stone samples e PR A ol Ve T T 2 R T R C 6 a) s T R

AR L

P

5 BACHIT AT R RE ST HUNS T R R

Fig. 5  Backscattered electron images of Changhua secondary dickite stone samples
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Fig. 6 Micromorphology of Changhua secondary dickite stone samples
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Table 2 Chemical composition of Changhua secondary dickite stone samples

I ZRFTENY VWATIEYR RE RO WOKMMZERT KT Y XS A S
C - - 46.91 - - -
0 53.94 52.22 30.81 54.01 65.28 56.61
Mg - - - - 6.98 -
Al 14.97 17.11 6.25 8.79 10. 00 0.48
Si 15.23 14.99 6.86 33.82 9.00 42.91
S - 0.54 - - - -
k - - 0.49 - - -
Ca - - - 1.24 8.74 -
Mn - - 5.21 - - -
Fe 15.86 15.14 3.48 2.14 - -
psa7 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
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Fig. 7 BSE images of Changhua secondary dickite stone samples
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a—mineral in fissures; b—materials around mineral; ¢—black mass on the surface; d—yellow weathered layer surface; e—minerals in the

weathered layer; f—quartz in the weathered layer
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