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Ion chromatogram method for the determination of liquid composition of fluid
inclusions in several common minerals by using a trace amount of sample

YANG Dan and

(MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy
of Geological Sciences, Beijing 100037, China)

Abstract: The study of geological fluids is a focus of earth science. The compositions of fluid inclusions are the
key to understanding the geological fluids. In traditional methods, the anions of liquid ingredients are detected
by single-channel ion chromatography, and the cations of liquid ingredients are detected by AAS or ICP-AES.
The traditional methods can only analyze a few mineral species and requires a larger amount of mineral (over 3
g). The dual-channel ion chromatography was used in this study. After a number of condition experiments, the
authors optimized the pre-treatment analysis method (such as burst and extraction), and identified the de-
tectable ions in different minerals. The weight of the sample was reduced from 3 g to 300 mg by using the con-
centration method. Quartz, calcite, fluorite, sphalerite, garnet, magnetite and pyrite were analyzed for their
liquid phase compositions (Li*, Na*, K", Mg*", Ca®", F, Cl", Br, NO, , NO; and SO ). The new
ion chromatographic analysis method established by the authors is characterized by such advantages as simple op-
eration, rapidness, low cost, and requirement of only a small weight of sample, thus expanding the scope of analysis

of mineral species. In addition, this method can provide more direct and effective information for the study of
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ore-forming fluids.
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2004 2005
2006 2012 2012

1
1.1
HIC-10A Super

LP-10ADSP SIL-10ASP
DGU-12A CDD-10ASP

SHIM-
PACK IC-SA3 250 mm X 4.0 mm i.d
SHIM-PAC IC-SCI 150 mmX4.6 mm i.d

F
Br- NO; NO; SO;” Lit Na* K" Mg" Ca*
100 pg g F1.00 pg

mL ClI” 1.00 pg mL Br™ 1.00 pg mLL NO, 1.00

pg mL NO; 0.10 pg mL SO;~ 1.00 pg mL
Li"1.00 pg mL Na“1.00 pg mL K*

1.00 pg mL Mg** 2.00 pg mlL Ca’t 2.00 pg mbL

Simplicity
Milipore 18.2 MQ cm
5x107° 1077
1.2
3.6 mmol L Na,COj4 0.8
mL min 3.5 mmol L H,SO,
0.8 mL min 45C 1000 pL
2
2.1
2.1.1
98 %
60 ~ 80 178 ~ 250 pm 100
mL 20 mL 90C 3
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1
1
90C 2.1.2
1 veg g
Table 1 Ion chromatographic analyses of the last soaking liquid from quartz
g Lif Na* K* Mg?* Ca®" F- Cl™ NO5; Br- NO; SO;~
50200 - - - - - - - - - -
2.5078 - - - - - - - - - - -
1.0187 - - - - - - - - - -
Y2624 5198 - - - - - - - - - - -
0.2567 - - - - - - - - - - -
0.1120 - - - - - - - - - - -
98 % Ca2t
2-
60~ 80 178 ~ 250 pm 100 mL
20 mL 1 1 C2t SO
Ca®t F~
SO;~
90C
SOF -
SO,  SO; SO, SO
2 SO~ SO~ SO, +H,0=2 H" +S0%~ SO, +
2 H,0=2H" + 805
2 peg g
Table 2 Ion chromatographic analyses of the last soaking liquid from several mineral samples
g Li" Na* K* Mg?*  Ca* F- Cl™ NO; Br- NO;  SO3~
5.0171 - - - - 0.050 - - - - - 0.004
DSG-10-3 2.5083 - - - - 0.020 - - - - - 0.001
1.0375 - - - - - - - - - - -
5.0020 - - - - 0.040 0.003 - - - - 0.005
Bl 2.50061 - - - - 0.010  0.002 - - - - 0.002
1.042 1 - - - - 0.010  0.002 - - - - 0.002
5.0472 - - - - - - - - - - 0.023
ZJD-19 2.5100 - - - - - - - - - - 0.017
1.0658 - - - - - - - - - - 0.009
5.0352 - - - - - - - - - -
2.5277 - - - - - - - - - — -
1.003 3 - - - - - - - - - - -
4.0301 - - - - - - - - - - 0.014
2.0355 - - - - - - - - - - 0.009
1.01106 - - - - - - - - - - 0.002
5.0400 - - - - - - - - - - 0.054
ZJD-38 2.5125 - - - - - - - - - - 0.038
1.0152 - - - - - - - - - - 0.019




594 33
SO~ 30 mL 3
2.2 3 400C
1
30 500C
min 5 6 mL 5 2
3 vg g
Table 3 Effect of burst temperature on the detection results
. © Li* Na* K* Mgt Cat F~ Cl™ NO, Br~ NO; SO}
3.0029 700 - 4.205 3.178 0.054 8.882 1.009 5.161 - - 1.678  6.045
3.009 8 600 — 4302 3.268 0.063 8.652 1.147 5.247 - - 1741 6.125
3.0123 500 - 4.102 3.365 0.074 8.521 1.047 5.221 - - 1.569 6.036
3.0145 400 - 4.032 3.147 0.051 8.632 1.017 5.014 - - 1.578  6.004
3.0256 300 - 1.021  0.693 — 5.478 0.047 1.069 - - 0.014 1.014
500C
5 6 mL 5
30 mL
4 4 15 min 500C
30 min 5 6 mL 5
30 min 1
2.3 mlL 3mlL 6
3.0001 g 500C 30 6 0.10 g
min 6 6 mL 10 min
5 5 4 0.10 g
5 0.25 ¢
5
Na*
2.4 1
0.25 ¢
4 Vg g
Table 4 Effect of burst duration on the detection results
g Li* Na* K* Mg?*  Ca®* F- Cl- NOy Br- NO; SO~
3.024 1 45 - 4.302 3.201 0.063 8.745 1.021 5.174 - - 1.789  6.014
3.0140 30 - 4.456 3.147 0.059 8.882 1.054 5.041 - - 1.826  5.992
3.0412 15 - 4.010 2.895 0.041 5.014 0.089 3.014 - - 0.784 3.014
3.0060 10 - 1.047 0.014 0.001 1.014 0.004 2.048 - - 0.001 1.001
5 vg g
Table 5 Effects of extraction times on the detection results
Li' Na' K’ Mg?* Ca®’ F- Cl™ NO; Br~ NO; SO3~
1 - 2.816 2.128 0.036 5.948 0.736 3.456 - - 1.124 4.048
2 - 0.704 0.532 0.009 1.487 0.184 0.864 - - 0.281 1.012
3 - 0.045 0.004 - 0..059 0.021 0.101 - - 0.008 0.001
4 - 0.001 - - - - 0.002 - - - -
5 — — — — — — — — — — —
6 — — — — — — — — — — —
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