$48% FE5H ﬂp “" (t é Vol.48, No.5, 468-482
200199 A GEOCHIMICA Sept., 2019

Hh 7R R (IR R E A T ) 7K-% LU
KUEERREMR R EHRES
BHT D, HER", Kk B, kibk

(1. PEPBFZEGE T NBRICZET R T 7Y 50 EE SR =/ RET B E MR R TR ESTRE, TR T
M 510640; 2. PEBFEEE A AT E S SR S HON A AR IRV ST A R, HOl 22 730000; 3. HEE
2EBERE:, LR 100049)

W OE: ACAEERDE K AV 2 A ) T R, PR s AR R T T R E R . FHT A LA
Fe Wy 5t 20 I AL o AN RIS T 5 S 0 T B AU b 5 1 A (IR - IR TR 25 R 1) K L e e 5 5 i 7K A R ELAR
R EA TR | S AR S R AR B ). SR AE R R, AN pH S&MF R EA AT
DRSS AR AR AR, R S A R T A R R AR A R AR A s AT S S 3, MR AR A
FAREMAS . Y ESCE MR CE, W Cu. Fe. Zn, Mn Al LREE %% A= U1 bk g, 1% 7 A2 i B
TR pH 520 B o B EE b T bk g R B B R, AHIRDE AN ) pH A T P Mk DR R R A T ) —
Bt g, (HRRVEAMF T ISR NI e . SCOn g SRR, Hb7e v e iR R 1 1 /K 5 (22 Ll ) K Ll B AR
AR T E S Fe, Cu, Zn Fl Mn FI0R I AR, AR GE R AA ) T & £ MIEF LREE, A5
R M SRS KL 5 p K PE T BT R IERS . &AM, LUK it (A sl g S it 1 A RE S
KEEIR: HseH AR, SOl kK, JTERMIE; R

HhE S ES: P599; P617.9 CRAFRIRED: A X EHS: 0379-1726(2019)05-0468-15

DOI: 10.19700/§.0379-1726.2019.05.004

Experimental studies of interaction between brine and andesitic rocks at low
temperature and pressure condition in shallow crust and geological implications

LI Jian-ping'~, CHEN Hua-yong'*, ZHANG Ting>* and ZHANG Shi-tao'

1. Key Laboratory of Mineralogy and Metallogeny/Guangdong Provincial Key Laboratory of Mineral Physics and Materials, Guangzhou
Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;

2. Key Laboratory of Petroleum Resources, Gansu Province/Key Laboratory of Petroleum Resources Research, Institute of Geology and
Geophysics, Chinese Academy of Sciences, Lanzhou 730000, China;

3. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: The fluid-rock interaction is a significant process that controls mass balance in Earth’s lithosphere,
which also influences component migration, redistribution, and composition evolution of surrounding rocks and
external fluids. To investigate the element migration, alkali metasomatism, and formation of external
mineralization fluid, we employed an experimental technique to simulate the fluid-rock interactions that occur in
shallow crust. The results indicate that alkali metasomatism characteristics varied at different pH conditions. The
alkaline condition is favorable to both potassic and sodic alteration with products dominated by the former, while
only potassic alteration was occurred under acidic condition. All major elements and some ore metals, such as Cu,
Fe, Zn, Mn and LREE, in products were leached except for potassium. The leaching process was obviously
affected by fluid temperature and pH, and the leaching rate increased with heating. The extent of element leaching

in products is similar under the same temperature conditions with various fluid pH, while element leaching is more
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obvious under acidic condition. It can be inferred from the experimental results that high-temperature acidic brine

interacted with andesitic rocks in shallow crust has a tendency to form ore-forming fluids rich in Fe, Cu, Zn and

Mn. In contrast, low-temperature alkaline brine tends to leach and migrate LREE from country rocks. This

experiment provides effective support for the fluid-rock interaction process, element migration mechanism, and

formation of mineralization fluid in shallow crust.
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Table 2 Experimental temperature and pressure conditions and other parameters

S SRR (C)  nAES (MPa) AAHMN (9) WAk (mL) SCHMAR pH LIS RAK pH I (h)
AS-1 100 20 10 500 2.99 3.50 168
AS-2 200 20 10 500 3.01 4.81 168
AS-3 300 20 10 500 3.05 5.40 168
AS-4 100 20 10 500 10.94 7.01 168
AS-5 300 20 10 500 10.98 6.20 168
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Table 3 The AC; value of major elements in experimental products
oI 3| 4 5 pH=3 (100 C) pH=3 (200 C) pH=3 (300 C) pH=11 (100 C) pH=11 (300 °C)
AlLO5 -0.92 -1.54 -1.31 -0.30 -0.47
Ca0O -0.29 -0.57 -0.67 -0.15 -0.39
o TFey03 -0.23 -0.22 -0.40 0.00 -0.21
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Ti -228 -58.5 -145 —43.3 -123
Mn -35.6 -51.5 -157 -3.94 -191
Cu -9.33 -24.7 -26.2 -2.67 -30.0
Zn -2.54 -3.89 -7.70 —1.45 -5.27
Rb -4.13 -0.99 -3.06 0.24 —-2.04
M2 Sr -24.3 -11.90 -18.3 -6.26 -26.5
(ng/g) Ba —40.9 -23.5 —45.8 -18.3 -29.8
La -3.60 -3.36 -3.11 -3.07 -2.56
Ce —6.65 -6.30 -5.95 -5.87 —4.74
Pr -0.71 —0.43 -0.65 —0.64 -0.52
Nd -231 -2.29 227 -2.11 -1.62
Sm -0.29 -0.31 -0.32 -0.25 -0.21
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Fig.5 The variation of major elements content (AC; value) in different experimental products
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