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Table 1 ~ The analytical error of MASS —1 standard sample

SE W 19 MERPIE A2 RSD
(ng/g) (peg/g) (%) (%)

Co 66 66.2 0.31 3.84
Ni 89 89.6 0.7 5.92
Cu 134000 134000 0 3.16
Pb 73 73.6 0.79 4.48
Zn 210000 209980 0.01 7.97
Au 47 47.8 1.72 9.09
Ag 52 52 0.02 2.36
Mo 55 55.4 0.65 3.76
Bi 59 59.3 0.45 1.99
Sn 57 57.2 0.36 2.15
Sh 57 57.8 1.33 7.31
Te 18 17.7 1.7 12.43
As 56 56.6 1.03 17.8
Se 47 45.1 3.96 16.49
Cd 73 73.5 0.63 10.38
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Geological map of the Baishantang ore deposit
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Fig.2  Photomicrographs of samples in sericitization and secondary quartzite and the microscopic distinction, and SEI difference of

laser ablation erosion pit of pyrite and arsenopyrite
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262 OSSN ST P TR MR TR e R
Table 2 Analytical results of major and trace elements in pyrite from Baishantang ore deposit
b R LA~ 1CP - NS JRHO R E K19 % B )
s | JURIER(%)
Fe S Co Ni Cu  Zn As Se Mo Ag Cd Sn Sh Te Au Pb Bi  S/Se Co/Ni
BST12 -8 -1 | 46.68 53.48 200 38.2 2.04 1.2 11.9 15.3 1.95 0.56 - 1.63 0.69 - - 9.85 5.03 3.49 5.24
BST12 -8 -2 | 46.29 52.85 636 147 880 1.48 161 10.1 4.52 22.6 3.36 18 23.2 - 0.15 382 6.89 5.26 4.32
BST12 -8 -3 | 46.50 52.82 436 99.8 477 2.23 36.0 12.5 0.2 3.0l - 209 1.67 0.9 0.17 193 661 4.22 4.37
BST12 -8 -4 | 46.39 53.31 245 50.3 24.3 0.9 13.6 18.0 2.03 0.16 - 0.78 1.72 0.25 - 9.17 11.4 2.96 4.88
BSTI2 -8 -5 | 46.68 51.76 122 40.6 82.5 2.56 39.6 12.8 0.03 2.08 0.13 10.1 0.74 - 65.6 0.23 4.05 3.01
BST12 -8 -6 | 47.23 52.23 449 210 775 0.75 78.5 14.0 0.59 41.0 1.28 94.1 15.1 - 0.36. 1197 9.33 3.73 2.14
BST12 -8 -7 | 46.95 52.96 381 89.9 207 1.08 32.8 7.45 0.48 2.33 1.57 24.9 3.26 - 0.02 250 275 7.11 4.24
BST12 -8 -8 | 46.48 52.23 470 101 99.4 2.13 53.0 7.43 6.13 1.5 1.34 25 1.87 - - 45.5 4.94 7.03 4.65
BST12 -8 -9 | 46.29 52.06 516 123 118 20.9 36.2 7.51 2.29 1.48 1.82 53.9 3.47 0.37 - 75.7 9.79 6.93 4.21
BST12 -8 -10 | 46.85 52.15 551 171 359 0.98 53.5 13.8 1.2 2.65 2.99 28.5 7.47 0.23 0.0037 70.4 158 3.79 3.22
BST12 -8 -11 | 46.50 52.40 535 153 430 1.12 76.3 10.9 0.6 3.6 3.5 82.2 8.97 0.25 0.032 94.5 28.2 4.82 3.49
BST12 -8 -12 | 46.30 52.80 602 121 572 2.02 174 8.62 2.17 21.1 2.54 138 16.8 - 0.3 546 27.4 6.13 4.97
BST12 -8 -13 | 46.49 52.48 650 168 287 2.76 79.6 9.35 3.15 15.6 1.7 70.9 6.82 - 0.13 260 35.6 5.61 3.87
BST12 -8 -14 | 46.88 52.60 475 120 791 0.97 95.9 11 0.73 6.83 2.7 96.7 12.8 - 0.11 261 40.9 4.78 3.95
BST12 -8 -15 | 46.85 52.29 596 117 556 1.03 188 11.6 3.36 14.6 3.39 135 18.8 - 0.21 408 10.4 4.49 5.11
BST12 -8 -16 | 47.08 52.90 121 19.7 1.02 9.35 30.2 0.14 3.86 6.49 - 0.0013 11.3 0.14 1.75 6.14
BST12 -8 -17 | 46.31 53.20 |1.84 0.92 14.7 0.59 13.9 - 0.33 0.43 0.065 0.83 0.26 - - 1.58 0.02 - 2.00
BST12 -8 -18 | 46.73 53.53 |4.64 0.7 4.34 1.02 15.6 4.16 4.15 0.068 - 1.51 0.86 - - 2.17 0.42 12.87 6.63
BST12 -8 -19 | 46.89 53.66 492 91.2 6.94 1.01 23.0 12.5 0.76 0.85 - 1.13 0.63 - - 23.8 12.3 4.31 5.39
BST12 -8 -20 | 46.62 53.61 509 83.3 6.51 0.91 169 14.2 0.63 0.89 1.64 0.97 - 0.0087 32.3 55.1 3.79 6.11
BST12 -14 -1 | 46.38 52.16 [49.8 251 308 15.3 122 0.55 5.21 0.028 5.63 8.85 - - 73.7 16.0 0.20
BST12 -14 -2 | 45.69 51.92 386 211 96.9 67.5 1974 10.7 0.34 0.11 - 7.40 1.95 - - 7.24 4.33 4.84 1.83
BST12 -14 -3 | 46.58 51.78 427 1107 2454 4.02 557 17.8 4.79 10.5 8.36 6.94 71.1 - 0.0102 3676 2.89 2.91 0.39
BSTI2 -14 -4 | 47.02 53.34 |38.4 116 86.8 3.55 46.9 18.6 0.95 1.33 - 2.03 1.64 - - 58.0 1.491 2.87 0.33
BST12 -14 -5 | 47.45 53.14 12.57 96.5 2.71 12.2 5290 35.5 0.47 0.031 - 0.33 2.92 - 0.213 17.5 4.02 1.50 0.03
BSTI12 -14 -6 | 47.18 52.86 [40.8 192 173 1.96 25.8 30.5 0.25 2.03 0.15 2.77 - - 27.5 0.81 1.73 0.21
BST12 -14 -7 | 46.62 52.45 ]16.0 34.0 75.5 1.46 30.8 10.7 0.99 0.29 0.035 0.39 1.18 - - 52.1 0.55 4.90 0.47
BST12 -14 -8 | 47.23 52.14 ]10.6 S51.1 221 15.9 66.6 3.97 1.09 2.28 0.12 1.81 3.17 - - 42.6 15.6 13.13 0.21
BST12 -14 -9 | 45.46 51.97 579 617 1159 1.82 2059 19.0 31.8 10.3 16.4 12.8 98.9 - 0.0047 3276 3.73 2.73 0.9
BST12 -14 -10| 46.94 52.37 4551 90.5 938 43.4 887 38.5 0.55 1.96 0.44 1.43 23.6 0.57 0.118 492 133 1.36 50.30
BSTI2 -14 -11| 46.59 53.67 986 48.2 3959 33.6 807 24.0 0.83 0.12 0.16 25.7 9.73 - 0.0011 13.2 7.98 2.24 20.46
BST12 -14 -12| 47.20 53.40 648 188 84.1 3.52 1616 57.8 0.61 39.8 1.07 0.78 7.49 0.6 0.0074 22467 180 0.92 3.45
BST12 -14 -13| 47.10 53.44 110.1 35.2 145 3.01 22.4 9.39 0.93 1.47 0.067 0.31 1.11 - 0.00161 44.2 1.96 5.69 0.29
BST12 -14 -14| 46.19 53.29 671 202 804 38.6 250 16.6 0.67 0.52 0.022 0.4 1.64 - 0.006 21.3 3.34 3.20 3.32
BST12 -14 -15| 47.15 53.54 197 8.4 - 0.87 3145 35.2 - - - - - - 0.0101 0.137 0.083 1.52 2.22
BSTI2 -14 -16| 46.47 52.08 240 282 858 1.76 666 30.3 2.74 5.88 7.79 1.79 36.4 - 0.0062 1584 1.45 1.72 0.85
BST12 -14 -17| 46.91 52.49 116 112 382 1.29 282 9.56 1.06 2.12 3.06 3.53 18.5 - - 679 4.15 5.49 1.03
BST12 -14 -18| 46.83 52.26 285 270 626 2.45 394 18.4 3.67 4.18 7.93 2.66 33.2 - - 1509 1.71 2.84 1.05
BST12 -14-19| 46.07 52.55 215 333 540 2.11 245 23.7 2.82 4.41 4.62 6.45 19.6 - - 1014 5.37 2.22 0.65
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Determination of Composition of Pyrite in the Baishantang Copper Deposit
by Laser Ablation-Inductively Coupled Plasma-Mass Spectrometry and
Electron Microprobe

YAN Qiao-juan, WEI Xiao-yan, YE Mei-fang, ZHAO Hui-bo, ZHOU Ning-chao
(Xi’” an Geological Survey Center, China Geological Survey, Xi’an 710054, China)

Highlights .
* In LA-ICP-MS experiment, the laser beam being used for ablating the analysis sample is 60 wm, the carrier gas is
helium, the repetition frequency is 5 Hz, the laser energy is 6 J/cm’, and the analysis time of single point is 60 s.

* The pyrite in Baishantang porphyry copper deposit is lack of sulfur but rich in iron which belonging to

hydrothermal genesis; It is formed in medium depth, medium-low temperature which related to volcanism.

In a pyrite particle, the iron content in the center is lower

Abstract; Determination of trace elements in analyzed mineral . .
than in the ,and the sulfur content is the opposite

phase by Laser Ablation-Inductively Coupled Plasma-Mass
Spectrometry ( LA-ICP-MS) is a new in situ technique for mineral
phase analyses. As an important mineral in porphyry copper
deposits, the major and trace elements of pyrite can provide
important information for the ore-forming process. A method for
determination of the trace elements in pyrite by LA-ICP-MS and
major elements by Electron Microprobe was developed and has been
applied to the Baishantang porphyry copper ore district. For the LA-

ICP-MS experiment, the laser beam is 60 wm, the carrier gas is

100 um JEOT

]
x 200 20.0kv. COMPO__NOR__ WD 11.2 mm 0'

helium, the repetition frequency is 5 Hz, the laser energy is 6 J/

em’, and the analysis time of single point is 60 s. Iron was used as 26

an internal standard and MASS-1 was used to calibrate the data. Mr w

Analysis precision of most elements is better than 10% . For the %52 "

similar optical properties of pyrite and arsenopyrite, the differences g 0

of physical properties can be used to distinguish them. Pyrite in the or -

Baishantang porphyry copper deposit is depleted in sulfur but rich in or

iron, indicating a hydrothermal origin. The trace element "I —Feico T S*As

composition of pyrite indicates that pyrite was formed at a medium - [ 2 3 3
Dot number

depth and belongs to the medium-low temperature hydrothermal type

related to volcanism. This conclusion has provided important evidence for the ore genesis and the source of ore-
forming fluids of the Baishantang porphyry copper deposit, which can also guide the next-step exploration.

Key words: pyrite; Baishantang copper deposit; Baishantang copper deposit; Laser Ablation-Inductively Coupled

Plasma-Mass Spectrometry; Electron Microprobe; major and trace elements
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