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A scheme for achieving accurate, quantitative analysis of fluid inclusions by synchrotron radiation x-ray
fluorescence (SXRF) spectroscopy is proposed. Equations accounting for the inclusion depth and thickness are
derived and verified through analysis of Cu and Zn in synthetic fluid inclusions. The method involves the
construction of a two-dimensional distribution map of XRF for each element (Cu and Zn), followed by the
measurement of XRF over a longer irradiation period to obtain a value of “relative intensity” . The relative intensity
is shown to be more accurate than the integrated intensity obtained for the entire inclusion area in the map. The
equations derived for inclusion fluid concentrations in terms of the relative intensity produce results that are
consistent with the values expected by calculation using the mass absorption coefficients and density of quartz. The
proposed scheme is also applicable for the analysis of other elements with similar atomic number in a range of host
minerals.

In the formation of porphyry-Cu deposits, the boiling of hydrothermal fluid has been considered to be an
important process for extracting copper selectively. To know this effect in detail, especially the role of sulfur, vapor-
liquid partitioning coefficients of Cu and Zn for sulfur-bearing and sulfur-free aqueous fluid are obtained at 500-650
°C and 35-100 MPa, which are the boiling conditions of the fluid. Synthetic fluid inclusion technique was employed
as an experimental method. Fluid inclusions containing 1500-12000 ppm Cu and Zn with 10- 30 wt% NaCl and 0-
1.8 mol/kgH,O elemental sulfur were synthesized in quartz cores. After the experiment, vapor-rich and liquid-rich
inclusions are individually analyzed by synchrotron radiation x-ray fluorescence. As a resuit, Cu-rich and Zn-poor
vapor inclusions and Cu-poor and Zn-rich liquid inclusions, were successfully synthesized. The vapor-liquid
distribution constant of solutes (logK,) suggests that the chemical species of copper at sulfur-rich conditions may be
different from that in sulfur-free conditions, and logK, for Cu gradually increases with sulfur content. On the other
hand, logK, for Zn is independent on sulfur content. The comparison of logK, between experimental value obtained
and natural fluid inclusions successfully explains the copper and zinc content of natural fluid inclusion trapped
boiling hydrothermal solutions. It demonstrates that the hypothesis proposed by Heinrich et al. (1992) that sulfur is

responsible for copper enrichment in vapor.
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MY BEREDERDOEE

HEh OREIRE 2 L HEBHEICES L TWAZEDHOLNT WS, IS DFREHIIHES NmEk
WHEWE, WENIOREOMEE LA 72O DORGFORECTH 5, K BEEE O =AM TIEME St i
WEOEXBEIC LY, WMREEY T OESEIREE ST A FENIMEY ST, T OFFEIERES
WChbI b, BKIERIBRETLZIUENGTNURTH L I L%, MOFEIZIRTEMEDD 505,
MAROEY T AF T AR L 2 KBOWIRPKE L, E2WNESTELZHRL 2 EPERITHEL
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BREBRI ST 2 — 72, [, NaCl, CuB L 0ZndE{tWmizH AL, = b7 L —7HRTMAT LI L
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IR B FERE R O R IS BT, w4 270V — 2@ EXMaIc LN ER L TWb, MAELHEY
FOCuB & UZnikfE, FEESEE 25 OEE, B L UCu - Znd s XMIRE O BR %2 R THERI D T
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ENTEET, HAMEIRERIIREC T2 E2HELTVE, 2OZ LiFHEMHECu - ZnlH DT
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BIZIGHL, #EESCRREZHEET A LRI L TWa, ,

SRR OO T, BOROBISICEE D) &K - RO SR IS, ESRRMEMMICED LS Lo T
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Ehde, HETMGURP O EIREOCUZ EOXMAAEY P ERL SIEH SN TV, KEEICL > TE
DANZZXLDIHED THL P o720 THIEEFEENRY L CHIRIGEEI 21T ) OB 2 & E R 9t e
NEFHREFTAILERTLIOTH S, Lo T, AREEERE ORI (F5) O
ELTARKLERED D,
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