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Abstract Strong eruption of basalt and combined deep magmatic activity occurred in Luzong volcanic basin, then followed by a
large hydrothermal activities, which lead to form ore-formation and alteration zoning. The ore forming alteration behaves a distinct
zoning. Melano-cratic alteration in the inner part and leucocratic alteration zoning in the outer part are present in those volcanic
centers. Basalt was collected to be experimental samples, and water-basalt interaction experiments were performed using flow through
reactor at high temperatures from 20°C to 400°C and at 23MPa, with a purpose in understanding the alteration zonation mechanism and
metal origin. Experiments found the release rates of various metals of the basalt are different in most cases. As temperature below
300°C, Na, Ca, Mg, Fe, Al more easily release into water than Si. But, Si more easily dissolves in water at temperature above 300°C
than the others. Si reaches the maximum release rate at 300°C. The above fluctuation of dissolution rates occurred at 300°C. The
transition boundary from melanocratic alteration zone to leucocratic alteration zone usually happened at 300°C. Both are coincident.
Experiments indicate that reaction rates and dissolution products at the temperature >300°C are different from that at temperature <
300°C. The results can be used to understand the genesis of hydrothermal alteration and ores. Results prove that water-rock interaction
will lead to form a metal bearing fluids. Those water rock interactions will affect the nature of the deep rock layers at volcanic center or
in the middle crust. Deep geophysical survey obtained an abundant data for Luzong basin. Experimental results will be used for us to
interpret the nature of deep rock layers.

Key words Water rock interaction; Kinetics experiment; High temperatures and pressure; Alteration zoning; Basalt
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Fig. 1 Schematic diagram of the experimental flow system

1-solution reservior; 2-liquid pump; 3-tubings; 4-preheating
assemply ; 5-pressure vessel; 6-furnace; 7-back pressure regulator;
8-pressure gauge; 9-electric conductivity detector; 10-recording; 11-

sample bottom
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F1 ZREUZEBS (%)
Table 1  Chemical composition of basalt (wt% )
Si0,  TiO, ALO; Fe,0;  FeO MgO Ca0  N3,0  K,0 H,0" Lol  P,0s MnO  CO, TOT
52.15 0.77 16.21 6.09 1.51 1.96 6.31 4.02 4.85 2.06 5.35 0.45 0.19 3.62 100. 19
R2 ZREKRMMRDERNEETEHHKE (x107°)
Table 2 Output concentrations of rock-forming elements in experimental flow system ( x 10 7%)
IR fit Gl kil 73 h [ gz B
B KR EE( x107°) 247 28 22 0.12 0.021 9.55 17.3 0.57
L T (°C) 300 300 350 300 300 100 350 25

LR Bk ! B i B

2 i H il B i it

BARHREE( x107%)  0.05  0.22 26 0.32 0.161 0.007 0.824 0.8  0.473 0.49  0.029 0.009
T T, (C) 300 300 350 400 100 350 300 300 374 300 374 350
TR LA T, R B A VR BER AR o A tE RO 1CP-MS 43T RS EE S 10 =%, RSD 2k 1%

£3 ZREKRNNADERNEBTERKBMIER (mol - min~' - m™?)

Table 3 The maximum dissolution rates of the metal in the experimental system of water-rock interactions (mol + min~' « m ™
EHEILR fit By h 7S fif 5 iz B
(miﬁﬁﬁﬁ%jz) 7.2 x10° 0.9 x10° 1.33x10°  0.23x1077  0.25x107%  0.266x10°  0.923 x10° 0.0159 x 10°
W T, (C) 300 300 350 300 300 100 350 25

JLR £k #l B s gt a ] H kil BE o it
RICEMEEZE 0.00078 x 0.0028 x 0.318 x 0.0094 x 0.0017x 3.6x  0.011x 0.008 x 0.0054 x 0.0048 x 0.000395 x 3.20 x
(mol * min~' +m~%) 1077 10°° 1073 10°° 10 10-10 107° 1073 10°° 10°° 1073 10710

ME T (C) 300 300 350 400 100 350 300 300 400 300 374 350

HTF R — AN LR, e A KRR, SRS R (18 1)
YRBh K 2K B R R S A B S 4 IR — T O 3l i
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Fig. 2 The dissolution rates of Si, Al, Mg, Ca, Fe, Na, K as function of temperature when basalts reacted with water
(a)-release rates of Si, Al, Mg, Ca, Fe, Na, K; (b)-release rates of Al, Mg, Ca, Fe, Na, K; (c)-release rates of Al, Mg, Ca, Fe, K; (d)-

release rates of Mg, Ca, Fe
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Table 4 The maximum output concentration, maximum dissolution rate of the basalt in NaCl-H, O, and at the corresponding temperatures

Si Al Ca Mg

K Mn Cu 7Zn

w

r Ba Mo

EAHI R ( x107%)  48.3 245 32,6 412 9.19

T T, (C) 300 374 200 100 200

B N3 1»$} Z

Hiji{ﬁ%‘? . 1467 0.73  0.516 0.134 0.155
(mol * m™" - minx107")

192 0.913  0.201  0.556  0.211 1.262  0.695

350 400°C 374°C 350°C 300°C 350°C 350°C

2. 805 0.01  0.0027 0.0043 0.0027 0.00479 0.0037
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