
行政院國家科學委員會補助專題研究計畫期中報告 
※※※※※※※※※※※※※※※※※※※※※※※※※※

※                        ※ 
※                                           ※ 
※                        ※ 
※※※※※※※※※※※※※※※※※※※※※※※※※※ 

 
計畫類別：ｖ個別型計畫  □整合型計畫 
計畫編號：NSC 92－2116－M－002－018 
執行期間： 92年 8月 1 日至 93年 9月 30日 

 
計畫主持人：黃武良(wlhuang@ntu.edu.tw) 
計畫參與人員：蘇冠華 莫慧偵 

 
 
 
 
 
 
 
 
 
本成果報告包括以下應繳交之附件： 
□赴國外出差或研習心得報告一份 
□赴大陸地區出差或研習心得報告一份 
ｖ出席國際學術會議心得報告及發表之論文各一份 

□國際合作研究計畫國外研究報告書一份 
 
 
 
執行單位：國立台灣大學地質科學系 
 
 
中 華 民 國 92 年 9 月 23 日 

有機物、礦物及水在深埋或隱沒沉積物中交互作

用之實驗研究 



行政院國家科學委員會專題研究計畫期中報告 
有機物、礦物及水在深埋或隱沒沉積物中交互作用之實驗研究 

計畫編號：NSC 92-2116-M-002-018 

執行期限：92年8月1日至93年9月30日 

主持人：黃武良   國立台灣大學地質科學系 

計畫參與人員：蘇冠華  莫慧偵  國立台灣大學地質科學系 

The geochemical evolution of carbonaceous matter as a function of 
temperature, pressure, and other geological factors is essential to our 
understanding of the fate of organic matter, through a series of geological 
processes, in burial or subducted sediments. Previous studies focused mostly on 
the effect of temperatures and pressures on organic reactions with little concern 
on the influence of other geological factors. This three-year research project 
covers a series of experimental programs, which will be conducted successively 
to elucidate several important issues. Our research in the first year focuses on 
the influence of oxidation-reduction condition on the generation of methane and 
carbon dioxide from organic matter in diagenetic environments. The preliminary 
results have been reported in the 2004 Gordon Research Conference (Organic 
Geochemistry). Attached is an abstract submitted to the conference. The 
feedbacks through the discussions with worldwide scientists in the conference 
will be incorporated into our future research program. In addition, we have 
conducted preliminary experiments on the visual and FTIR studies of organic 
matter at high temperature and pressures. The results show that the 
DAC-pyrolysis technique is useful for identifying the oil vs. gas prone organic 
matter. Three papers derived from researches supported by NSC were published 
in internationally known SCI journals during his research period including:  
 
Huang, W.L., The nucleation and growth of polycrystalline quartz: Pressure 
effect from 0.05 to 3 GPa. European Journal Mineralogy 15, 843-853 (SCI). 
Impact factor: 1.335. 
 
Lin, S.J., Huang, W.L., 2004. Polycrystalline calcite to aragonite transformation 
kinetics: experiments in synthetic systems. Contributions to Mineralogy and 
Petrology 147, 604-614. (SCI), impact factor: 2.433 
Cheng, A.L., W.L., Huang, 2004. Selective adsorption of hydrocarbon gases on 
clay and organic matter. Organic Geochemistry 35, 413-423. (SCI). impact 
factor: 1.756. 



附件一 

Abstract presented in Gordon Research Conference 

The generation of hydrocarbon gases and CO2 from a humic coal: 
Experimental study on the effect of mineral-water reactions 

Kuan-Hwa Su and Wuu-Liang Huang 
Department of Geosciences, National Taiwan University, Taipei, Taiwan 

ABSTRACT:  

The yields and composition of hydrocarbon gases and CO2 generated from a 
coal have been experimentally determined under different lithological conditions 
simulated by adding a variety of minerals, including hematite, siderite, 
pyrrhotite, gypsum, Fe, Ni and V in the coal sample using confined hydrous 
pyrolysis technique. The experiments were conducted at 340 and 360 °C for 
durations ranging from 24 to 240 hours. The results reveal that the studied 
mineral-water environments have a small, but measurable influence on both the 
yields and composition of the generated gases. The difference in hydrocarbon 
gas yields in different mineral environments at same maturity can be as high as 
15 mol. %. The hydrocarbon gas yields, in general, increase slightly with 
decreasing oxygen fugacity of the experiments; this trend becomes more 
pronounced at higher maturity. Sulfide (pyrrhotite) tends to inhibit the 
production of hydrocarbon gases while sulfate (gypsum) does not. Carbonate 
(siderite) or the generated CO2 exerts an adverse influence on the production of 
hydrocarbon gases. The effect of mineral environments on the variations of CO2 
yields is more pronounced than those of hydrocarbon gases at the studied 
conditions. CO2 production is highest in carbonate and least in metallic iron or 
nickel environments. 
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