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Abstract: Fluid connectivity within the mantle wedge of the subduction zone is crucial for controlling the crust-mantle
material cycling and element migration. Olivine is the dominant mineral in the upper mantle. The olivine-fluid dihedral
angle () influences the distribution patterns and migration mechanisms of fluids within mantle wedges. Sulfur (S) is a
significant component of the subduction zone fluids. However, its influence on the fluid connectivity within olivine in not

clear. This study, therefore, aims to systematically investigate 6 between the multi-componental (C-H-O-CI-S) fluid and
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olivine through high-temperature and high-pressure experiments to reveal the role of S in fluid migration within the
subduction zone. Experiments conducted by using a piston-cylinder press at 1-3 GPa and 600-1100°C for the olivine-H,O-
NaCl-Na,S0,-CO, system systematically constrained the olivine-fluid §. Our results indicate that the input of Na,SO,
caused the significant decerase of the olivine-fluid . The minimum & of 36.2° under conditions of 3 GPa, 800 °C, and 5%
Na,SO, markedly enhanced the fluid connectivity. This demonstrates that the Na,SO, and NaCl have equivalent 6
reduction effects on the system. Conversely, CO, has an inhibitory effect on the connectivity. This means that the 6 is
increased with the increase of CO, concentration in the fluid. In the multicomponent fluid (H,0-NaCl-Na,SO,-CO,), due
to the combined effects of NaCl and Na,SO,, the influence of CO, on the 8 is relatively small. The SO3” in the fluid may
cause the @ reduction of the system by increasing the olivine solubility and reducing the solid-liquid interfacial energy.
Thus, the mineral-fluid 6 is synergistically controlled by factors including temperature, pressure, fluid composition, and
mineral composition of the system. By integrating data of this study and pervious experimental researches for § of the
olivine-fluid systems, we derived an empirical formula for calculating the # with incorporated factors of temperature,
pressure and fluid composition (NaCl, Na,SO,, CO,). This empirical formula can be used to effectively predict the
between olivine and multicomponent fluids. This study has systematically revealed the influence of C-H-O-CI-S fluids on
the fluid connectivity within mantle wedges. It provides crucial experimental evidences for understanding the migration of
C-H-O-CI-S fluids, origin of high-conductivity anomalies, and fluid circulation models of the subduction zones. This
research is of great scientific significance for deepening our understanding of the crust-mantle material cycling.

Keywords: high temperature and high pressure experiment; dihedral angle; C-H-O-CI-S fluid; fluid connectivity; mantle

wedge; subduction zone
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Fig. 1. Schematic diagram of the main parts of the piston cylindrical press and experimental assembly
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Table 1. Experimental conditions and results
S ST LA URY) ESTEEN
PR S BT SR K e W
pIGPa  1°C ) A Xeo,  w(NaCD)/% A .

[E)/h AR 2 WA 7= (V) 0/(°)
0CS-01 1 800 120 Ol 0 0 Ol 313 67.2
0CS-02 1 800 120 Ol 0 0 Ol 215 58.6
0CS-03 1 800 120 Ol 0 0 Ol 269 55.9
0CS-04 1 800 120 Ol 0 0 Ol 227 51.6
0OCS-05 1 800 120 Ol 0 3 Ol 195 54.1
0OCS-06 1 800 120 Ol 0 3 Ol 186 48.7
0OCS-07 1 800 120 Ol 0 3 Ol 209 47.5
0OCS-08 1 800 120 Ol 0 3 Ol 146 47.7
OCS-09 3 800 120 Ol 0 3 Ol 207 40.5
0OCS-10 3 800 120 Ol 0 0 Ol 253 36.2
OCS-11 1 1100 60 Ol 0.2 3 Ol 249 45.5
OCS-13 1 850 96 Ol 0.2 3 Ol 135 60.5
0OCS-14 1 850 96 Ol 0.21 3 Ol 232 54.7
OCS-15 1 850 96 Ol 0.2 5 Ol 170 48.8
OCS-16 1 850 96 Ol 0.2 10 Ol 185 47.8
0OCS-17 1 850 96 Ol 0.07 3 Ol 127 52.6
OCS-18 1 850 96 Ol 0.15 3 Ol 179 52.8
OCS-19 1 850 96 Ol 0.2 3 Ol 177 46.5
0CS-20 1 850 96 Ol 0.2 3 Ol 172 55.2
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