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Table 1 Simplified list of oreganic geochemical analysis data of main coal

species in Anhui province
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Figure 4 Pyrolysis chromatograph of alkane of main coal species
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Figure 5 Variation curves of OEP and light heavy ratio (2C,3 former/ZCy,

latter ) for normal paraffin hydrocarbons of different coal species
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RELATIONSHIP BETWEEN ORGANIC
GEOCHEMICAL CHARACTERISTICS AND COAL
GASIFICATION OF MAIN COAL SPECIES IN
ANHUI PROVINCE

[.in Chaolin Yao Zhiwen Wu Deyun

( Scientific Research Instituie of Coal, Anhui Province )

Abstract

Anhui Province is rich in coal resources with great varieties.With a view
to exploring the lutency ol cuasilied coal accumulation in the coal-bearing basin,
stress is laid on the analysis of organic geochemical characteristics of the coal
species concerned ( Table 1,Figs.1-11 )so that the entire process of coal formati-
on is generally divided into four stages.

The early stage of peatification,or biochemical gas stage,is a process in wh-
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ich the remains of living organisms ( mainly plants )are converted into humic
acid in large quantities as a result of biochemical reactions.The tur{ contains
low content of soluble organic matter and is chiefly characterized by heavy ca-
rbon,OEP> 5, long aliphatic chain ester/acid and N-containing conjugated dou-
ble bond structures; with kerogen exhibiting yellow and orange colour,and good
transparency,with shell maiter group displaying yellow to brown f[luorescence,
low contents of C and H,but high content of O in eclement constituents,peak
temperature for pyrolysis of S, being 270°-400°C, components of the product
more complicated; among the absorbed gaseous hydrocarbons mcthane plays a
dominant role, with trace heavy hydrocarbons and presence of alkene.With the
ever~increasing of ground temperature and ground pressure, commences the
asphaltization process in which the pyrolysis of the kerogen type D acts as the
leading part.

At the middle stage of the alteration of moderaie and low coalification,or
the wet gas(oil as well as gas )stage,the soluble organic matier content reaches
as high as 53500 ppm and in spite of the fact that aliphatic ester/acid is still
the main structure,but long aliphatic chain and O-containing complex atomic gr
oup reduce apparently,whereas the aromatic hydrocarbon structure,chiefly bicy-
clic and tricyclic,increase markedly,OEP reduces gradually from 5 to 1.09,light
vs.heavy ratio(ZC,3 former/>C,, latter)increases steadily from <0.5 to>>6 ,6!3C
and free radical contents being higher; kerogen turns gradually from browni-
sh yellow to brownish black with less transparency,the fluorescence of shell
matter group appears normally from brownish yellow to no fluorescence,the
content of element C increases gradually,while that of element O and H decre-
ases,peak temperature for pyrolysis of S; increases from 428°to 465°C,the pro-
ducts originally complicated becoming simpler; methane is still dominant among
the absorbed hydrocarbons in which heavy hydrocarbon,however,increases som-
ewhat.alkene is voided.

At the later stuge of the alteration of high coalification, or dry gas slage,
sharp decrease of the soluble organic matier content is found; aromatic hydro-
carbon ( chiefly tricyclic or multicycle ) gets further condensed,OEP remains ne-
ar 1; kerogen shows mostly brownish black to black, largely non-transparent,
non-{luorescent,element C is further accumulated,elements [1 and O further de-
crease,peak of pyrolysis of S, gives slight demonstration with a peak tempera-
ture of 495°C; absorbed hydrocarbon content gradually increases, especially for
anthracitic coal it reaches as high as 3758 pl/kg,in which methane accounts for
90-99% ,heavy hydrocarbons 373 nl/kg, accompanied by the generation of alkene.

At the last stage of the carbonization,or the methane stage,the content of
soluble organic matters is very low,only 100-200 ppm,and it is difficult to dete-
ct the aromatic hydrocarbon structure in ultra-violet spectrogram; kerogen bei-
ng black in colour,non-transparent,non-fluorescent, content of element C renc-
hes 90% and over, no sign of peak of pyrolysis of S.,peak —emperature of pyro-
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lysis-gas chromatography 702°C; the characteristics of absorbed hydrocarbon
are similar to those anthracitic coal,but its contents reduce in gencral.

In the entire course of the formation of coal,the gencration of varied degr-
ees of hydrocarbons,chielly gaseous,is found.In a practical sense,it takes place
at the wet gas stage and the dry gas stage.At the former stage,in addition to
the generation of a fair amount of methane and heavy hydrocarbons,especially
during the formation of gas coal and fat coal,liquid hydrocarbons in small amo-
unt are produced; while the latter is the important stage of gasified coal accu-
mulation,during which asphalt in small amount,chieily of multicycle aromatic
hydrocarbon structure,is produced apart from a huge amount of methane and a
certain amount of heavy hydrocarbons.

So far as the dividing line between the wet gas stage and the dry gas stage
is concerned,taking into consideration the index [or a series of physical proper-
ties of the fat coal as well as the obvious a'terations frequently taking place in
connection with its organic geochemical characteristics,the writers are of the
opinion that the dividing line between the fat coal and the coke coal represents
practically that between the wet gas stage and the dry gas stage,or to put it
more concretely,such values as OEP<(1.09,0/C ( atomic ratio) <0.05,maximum
reflection rate of lustrous matter group(R® max)1.2-1.3 may be regarded as the
dividing line index for the evolutive maturation or over-maturation of the ker-
ogen type .

In view of the strong absorbing power of coal and coal seams,only at the
time when the”gas-coal”balance system is destroyed, can the gasified coal be ex-
pelled.It is believed,according to the information of this paper,that gasified co-
al will not begin 1o expel in large volume before coke coal stage is reached.

Taking into account such a actual condition in Anhui province,the prevale-
nce of gas coal in the shallow part of the coal-bearing basin, and the growing
trend of the degree of coal alteration and of the gushing of gas, manifestly in-
dicate that there is not only an abundant materials ground for coal gasification
but also great latency for the gasified coal emission in large volume in the dep-
th of the coal-bearing basin in the Huainan and Huaibie areas in Anhui Provin-
ce, the situation will no doubt arouse the attention to the energy department
concerned in our country.lt has to be pointed out,however,that whether or not
such a gasified coal can be so accumulated as to turn outl eventually to be indus-
trial reserve, also depends upon tectonics, reservoirs and coverings, which nec-

essitate specific analysis and should in no case be lumped together.



