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Mineralogical and petrological characteristics of Taishan Jade

HOU Xu', WU Rui-hua', WANG Shi-qi® and SHI Wei®
(1. China University of Geosciences, Beijing 100083, China; 2. Gems Appraisal Center of Peking University, Beijing 100871,
China; 3. Beijing Dida Gem Testing Center, Beijing 100083, China)

Abstract: In this paper, Taishan Jades were tested by such means as electron microprobe analysis (EPMA), X-
ray diffraction (XRD), whole rock chemical analysis and Fourier transform infrared spectroscopy (FTIR). They
were discussed systematically in the aspects of colors, mineral composition, chemical composition, trace ele-
ments, texture, structure and physical properties. There are three types of Taishan Jades, namely Taishan
green jade, Taishan black jade and Taishan piebald jade. The jade consists mainly of antigorite, with minor
magnetite, carbonate, talc, chlorite, orthorhombic pyroxene, mica, pyrite, limonite and vaesite. The minerals
in Taishan jades were formed in order of schistose serpentine—veined serpentine—>talc—>veined carbonate. The
color of Taishan green jade and piebald jade is caused by Fe? ", and the color of Taishan black jade results from
particles of magnetite. Taishan Jades consist of more Cr and Ni in comparison with Xiuyan Jades.
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Fig. 1 Photographs of Taishan ]dde samples

3 KM YR A A

3.1 R P4
3.1.1 EET YRS

e BB F BoR, 21l R 1Y 3224l ) 2
WA, A — e B £h V8 A R L BB A
FRAE. PRAMEMERLERGAGEMER
K. BESE®EA, 18 95% UL E: BE—RLE
70% % 85% Z I8 ; 6B K e 40a & R R, 1K
F 55% , A IE 90%

MEERYFFAE D] B 55 Y, S S0 R 0] 404 2
AR 51 Wi a0a S R, R, — ROy
0.15~1.2 mm: 5 2 WkE80A 4 4 BCR & G 18, 7F
VIR 80, RLRERL D Rt B 8 R i BT 3L

WRLA S RAE B T WS, B 4 A R IBUT b iR i
20— BRI LUH A > BRI R 36

AR MR PE LT T ERE X BT &R AT
SHANLT AR S HT

(1) B FERER 40 Fr: A A 10 fB R B 7E
V]l 5 R 2 (A 50D 2 52 56 oo o F 9 52 56 55
HA EPMA-1600 B FHE AT, A A& %, 2
MR WER 1. MR 1 T4, i 80 8 i
MgO F SiO, 4 i, MgO K 35.95% ~41.46% » SiO,
9 41.90% ~ 44.70% . Bl A% 0k S N,
FeO B 5 19 hn it %, o 5 il oo 38 6 W 2 00 4t
.

(2) X SR AT 7 ki X AT sk 1
o L Rl SRR 22 CIE 580l X ST R AT 5T 55 36 %6 58 e
i, K H H A B 2D/ Max-RCH éi i1 5140, Cu¥l

O WAHEELFT IR 1985 W REKE B R BT KRECE T R a i S s .



171

1 wWpg %
Table 1 Electron microprobe analyses of Taishan Jade
Na,O MgO ALO; SiO, K,O CaO TiO, MnO FeO Total
1 A-2-3 0.31 38.88 0.50 44.20 0.14 0.02 0.23 0.18 3.13 87.60
2 A-7-1 0.31 41.23 0.15 43.93 0.01 0.00 0.11 0.00 1.88 87.63
3 A-7-2 0.00 41.46 0.16 44.70 0.03 0.08 0.00 0.00 1.41 87.85
4 B-3-1 0.11 39.90 0.39 43.56 0.11 0.09 0.02 0.00 2.95 87.12
5 B-3-2 0.18 40.71 0.05 43.76 0.01 0.05 0.00 0.12 2.19 87.07
6 B4 0.08 41.24 0.36 44.20 0.08 0.00 0.00 0.00 1.93 87.89
7 C-2-1 0.21 40.44 0.16 44.27 0.10 0.04 0.00 0.00 2.65 87.87
8 C-2-3 0.04 40.48 0.40 43.87 0.00 0.00 0.00 0.00 2.09 86.89
9 C3 0.00 35.95 0.08 41.90 0.10 0.00 0.00 0.05 9.44 87.53
10 C-5 0.00 40.69 0.42 43.80 0.10 0.00 0.09 0.00 1.35 86.45
11 C-6-1 0.18 39.75 0.65 42.98 0.08 0.00 0.00 0.06 2.28 85.98
12 C-6-2 0.05 40.11 0.51 44.32 0.00 0.00 0.00 0.12 2.48 87.59
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Fig. 2 X-ray powder diffraction patterns of Taishan Jade
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Table 2 Electron microprobe analyses of accessory minerals
Na,O MgO ALO; SiO, K,O CaO TiO, Cr,0;5 MnO FeO Total
0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 94.65 94.69
1.13 1.65 0.51 0.15 0.00 0.09 0.91 23.89 1.52 66.57 96.42
0.00 47.35 0.00 0.00 0.00 0.09 0.00 0.00 0.04 3.25 50.73
0.49 31.34 0.01 61.43 0.00 0.09 0.05 0.00 0.00 1.85 95.25
0.16 33.50 13.23 33.42 0.10 0.04 0.09 0.00 0.13 5.04 85.72
9.74 37.31 0.49 48.47 0.10 0.94 0.00 0.00 0.00 2.15 99.21
0.54 28.59 11.14 44.20 7.75 0.09 0.00 0.00 0.01 3.20 95.52
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Table 3 Chemical compositions of Taishan Jade

SiO, ALO;  Fe04 MgO CaO Na,O K,O MnO TiO, P,0s LOI FeO Total

A2 43.90 1.33 3.70 37.76  0.084 0.16 0.031 0.058 0.022 0.010 12.39 2.20 101.645
A-6 44.65 1.38 2.86 37.78 0.071 0.16  0.033 0.051 0.028 0.011 12.50 1.55 101.074
A-7 44.54 1.08 2.00 38.64 0.072 0.17 0.030 0.029 0.021 0.013 13.20 0.75 100.545
B-1 39.52 0.36 9.93 38.23  0.060 0.12 0.017 0.042 0.016 0.010 11.34 3.35 102.995
B-2 34.76 0.46 7.68 42.08  0.100 0.15 0.029 0.077 0.017 0.012 14.28 2.40 102.045
C2 45.49 0.50 1.79 39.10 0.120 0.17 0.032 0.037 0.019 0.011 12.71 0.75 100.729
C4 47.08 0.63 4.47 35.65 0.069 0.15 0.028 0.120 0.013 0.011 11.24 2.55 102.011
F(-)7_03
MgO Finnigan MAT HR-ICP-MS Element
37% 39% Ca0<0.2% I
K,O P,Os MnO TiO, 4
F€203 FeO
2007 Cr Ni
Fe** Fe?* Cr 2~3 Ni
40 Cr Ni
4 wp ]076
Table 4 Trace elements of Taishan Jade
St Ba A% Co Ni Cu 7n Cr Nb Zr Pb
A2 20).300 3.060 23.900  111.000 2220.000 602.000 307.000 794.000 1.140 4.230 31.800
A-6 8.090 1.670 16.000 95.300 1839.000 73.700 63.400 597.000 0.549 6.190 5.800
A7 0.822 4.770 9.220 59.200 2235.000 16.200 26.400 668.000 0.281 2.270 1.940
B-1 0.884 2.950 10.900  136.000 3086.000 8.010 44.100  878.000 0.205 0.617 0.570
B-2 2.190 35.600 9.830 122.000 2593.000 27.700 52.800 830.000 0.131 1.480 18.700
C2 2.330 4.660 10. 100 62.100 2283.000 &813.000 323.000 692.000 0.321 2.120 44.600
C4 11.700 2.280 19.500 110.000 1807.000 329.000 76.600 632.000 0.615 1.680  8.220
3.3
3.3.1
3.3.2
0.15~1.2 mm 4 @
@ 3.4
®) 12

5 2.59
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Fig. 4 Characteristics of Taishan jade under crossed nicols
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Table 5 Density of Taishan jade

Fg WAE i [ W/ grem?
1 Al FEE ELEe S ) 2.64
2 A3 HlEE R 2.66
3 A4 EEE TR 2.65
4 A5 KEE e 2.60
5 A8 BEE g, 2.59
6 B2 eI RS ®E 2.60
7 B-3 il EE ) 2.63
8 B-4 ESIIE =N wE 2.74
9 C3 FFEHE TR At 2.62
10 (o] RTEHR R R 2.58
11 C6 #fEE R Hipf 2.57
12 C9 FRWEHE WUR 2.62

~2.66 g/cm’s BUEREN 2.60~2.74 g/cm’s F AL
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W EFE AT L, 0 1.56~1.57-

4 Dfig

A FE B3R L T E & G B B 4 R e A
A1, W15 0 28 1 8 T RAEBE R A L AR (8 Bk Y
BT R A — S I 7. X g A
SRR, KEEE IS T, TR i
LU, EAMR 5 28 L B R O AR ARG TR 2R LA H Al
REI A B, BT BLAnfal 76 B4R 0 B i 2 0F F X 20 28
R 5 HoA = e aCR BN T — 2 TAER A

5 4ie

FINEFEEdMIEL A AR EA T FHENE

ISR R S, B SR A A
1t AREAI F AR TR 140 A AR R O
BORME ST > BRR TR . 4811138 T AIZER
AR R Rl B R T B, SRS 0 IR A
R G it I ¢ B R R B

References

Cheng Youfar Li Jianjuns Fan Chunlis et @/ . 2011, Gemology characters of
Trishan jedel J1. Journal of Gems & Gemologys 13(1): 29~32(in
Chinese).

Institute of Geochemistry» Chinese Academy of Sciences. 1978. The Manuel
for XRD of Minerall M. Beijing: Science Press. 292 ~293(in Chi
nese).

Wang Shigi» Zhao Chachong: Yu Guang: et af. 2007. Xiuyan Jades in China
[ M. Beijing: Science Press: 4~22(in Chinese with English abstract).

Zhang Housheng and Zhang Xivu. 1989. Study on geological charscteristics of
Teishan jade and its properties for artistic processingl ] ]. Geology of
Shandong, 5(12:63—~72(in Chinese).

B 3225 3R

Pt I E, W, %, 2011, “R U E "NERFFE]). 6/
TR R, 13(1):29—32,

ERFR, B, T OE %5, 2007, P EME EIMI]. bR BEHR
i.4~22.

IR KA T, 1989, L EMRRELRL T THFELIL W
IR, 5(1):63~72.

o E R S R L W RT. 1978, WY X BEn A EE TR
[M Aba: Bl AR 292 ~293.





