537 B 4 W o & F % b B Vol. 37, No. 4
2015 47 A PETROLEUM GEOLOGY & EXPERIMENT Jul. 2015

SEHE1001-6112(2015)04-0512-06 doi; 10. 11781/sysydz201504512

$5 —XANES B REEFHS
S ER I SE IS 5 h B A B
ALV FEEY XU BRI, EFERHE R T, RIEE!

(1. P EAE BER AT, AR 6100415 2. EBLAEE AR IRATFT B S ICEE, 24 M 730000,

3. HEA M TER AR ASEE S0 T 08 214151 4. P EBMARE SREWELISTT, JLat 100049)
FEE N T ORI A # AN TSR 23 F Hh 5 70 R IR ZS WAL, SRAE N VS A6 1L F2 b X 19 T FE R G & B A A AR 0 75, i 3k
PSR R 1 R i FRARADLASC TR R B2 5 A AR S 58, IR R IS 1 K il XANES 4387 43 A X [ 44 7= v 1) 5 o0 R 1Y)
AE2EMRAP RS AT BOAG I . 25 R0 , i 5 S AR DL 580 161 4 7= v 5 54 54 AR R 85 O 6 5 Wi TSR SRSt iad Fit e, £
A IR R T B AL S SRR RS A B B s BN, H5 R SR AR P B R AR T R RS BLALY  E AR RN, % A T A fR
A5 BB R R B TS 5 B RS A 40 B A RN B 4R R W, TSR S ARk A AR M AR T LUK 1 = il 2 7 A W SR s Tl E
KBIR X SR 5 5 57 FR AR P AL 2 I8 SR 5 RS ; [ R W 7 5 AASEH
hE 4 %S TE135; P593 ZERARERD A

Application of calcium-XANES technique in solid bitumen simulation
experiments under temperature and pressure
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Abstract : The Lower Cambrian solid bitumen, with high organic content, high hydrogen index and low asphaltene
maturity, was collected from the Kuangshanliang area in the northwestern Sichuan Basin to study the evolution of
calcium speciation during TSR and pyrolysis of solid bitumen.. The generation and expulsion simulation
experiments were carried out in a high temperature and pressure simulator, and the calcium speciation was deter-
mined using a direct, non-destructive synchrotron-based calcium K-edge X-ray Absorption Near Edge Structure
(XANES). Calcium carbonate was the major calcium compound in the asphalt pyrolysis simulation experiments
(series 1). However, in the asphalt TSR simulation experiment (series 2), with the increases of temperature and
pressure, the yield of H,S and sulfate increased, indicating that both oxidation and reduction reactions occurred.
The generation and enrichment of calcium sulfate in the simulation experiments of series 2 indicated that the acidic
fluid from the TSR process could produce significant dissolution in dolomite reservoirs.

Keywords: X-ray Absorption Near Edge Structure ( XANES); thermochemical sulfate reduction ( TSR);

calcium sulfate; solid bitumen; pyrolysis
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Table 1 Basic geochemical parameters of low-maturity solid bitumen
from Kuangshanliang area, northwestern Sichuan Basin
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Fig.1 Ca K-edge XANES spectra of model compounds
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Fig.2 Ca K-edge XANES spectra of residual sample after pyrolysis
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Table 2 Characteristics of discharge water and hydrocarbon yield in simulation experiments
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