Two Types of Optical Cells for the
Study of C-H-O-S Fluids at Moho and
Sedimentary Basins

U.S. Geological Survey
Reston, Virginia

= USGS



&

Outline

A Two types of optical cells for the study of @H-O-S fluids:

I (1) Hydrothermal diamond-anvil cell (HDAC); up to 2.5
GPa and 95C°C.
I (2) Fused silica capillary capsule (FSCC); up to 100
MPa and 600°C.
A Application of HDAC for the study of the structure of

synthetic subductionzone fluids (KAISI;O4-H,0) and the
stability of corundum in supercritical fluid.

A Modifications of HDAC for routine experiments at P-T
conditions near the Moho.

A Fused silica capillary capsules (FSCC) and applications
(pyrolysis of hydrocarbons, thermochemical sulfate
reduction (TSR) at P-T conditions of sedimentary basins.

A The advantages of FSCC.
A Summary
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Hydrothermal Diamond Anvil Cell
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Raman study of
synthetic subductionzone fluids
(KAISI ;0g-H,0) system

Kenji Mibe
Earthquake Research Institute
University of Tokyo, Japan

SCF: supercritical fluid
F: aqueous fluid
Sa: sanidine

Temperature (°C)

Sa+Ms+F

M: hydrous melt
Ms: muscovite
C: corundum
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Some minerals
In the system:

Corundum
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Mibe, Chou, & Bassett
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SCF: supercritical fluid
F: aqueous fluid

Sa: sanidine

M: hydrous melt

Ms: muscovite

C: corundum

Temperature (°C)
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Molecule? Frequency (cm?t)P Motion!

H,SIO, (Mo) 783 (calcy, 785 (expy, 788 (calcy n(Si-O)

KH ;SiO, (Mo) 748 (calc) n(Si-0)
HSi,0- (D) 620 (calcy, 631 (calcy, 638 (calcy n(Si-0), d(S+O-Si)
HSIAIO. ! (D) 585 (calcy n(Tk-O), d(SFO-Al)
H,SIAIO* (D) 574 (expy n(T-0), d(SFO-Al)
H,Si,0, (3R) 629 (calc} n(Si-O-Si)
HSLAIO G (3R) 574 (calch n(T-O-T)
HgSi,04, (4R) 490 (calch n(Si-O-Si)
HgSi,AlO ,¥ (4R) 488 (calc) n(T-O-T)
Al(CH) ,» 616 (calc), 620 (exp) n(Al-O)
KAI(OH) , 619 (calc) n(Al-O)
KH,AIO, 691 (calc) n(Al-O)
Al(OH) ;H,0 438 (calc) n(Al-OH.,)
KOH 361 (calc) d(K-O-H)
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Continental Crust
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Mantle (solid)

Alkali Basalt

Levinson & Cook
(1984)
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72 Area in terms of Pressure and Temperature in which
Zed Corundum could be formed from Diaspore AIO(OH)

Area in terms of Pressure and Temperature in which
Corundum could be formed from Muscovite

Evans (1965) KAI3Si50,0(0H),
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Guo et al. (1996)




