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ABSTRACT

Based on data of 2796 drilling-holes, by leaching experiments, washing-choosing experi-
ments, floating-sinking experiments, soil experiments with 725 samples, combustion experi-
ments of coal and coal-gangue, and combined by evolution of sedimentary environment, and
coal quality and chemical properties in Yanzhou mining area, the paper deals with the occur-
rences of minor and trace elements in coal using the mathematical statistics method etc. Its
achievements are mainly as follows:

Generating-coal plant is the main substantial base of the minor and trace elements in coal,
while the distribution and concentration of the minor and trace elements are controlled by the
palaeosol soil of generating-coal, the properties of water media, the activity of groundwater,
the affection of magmatic hydrothermal solution and the property of surrounding rock etc. The
content of minor and trace elements in coal bed near the roof and floor is higher ; on the same
sedimentary cycling , the minor and trace elements in coal seam which is on the bottom of sed-
imentary cycling is higher.

All minor and trace elements exist in form of inorganic or organic status, only their cohe-
sive force and their stability are different. The compound or complex form combined by cova-
lent bond mainly lie in the high metamorphic coal and is stable. The compound form by elec-
trostatic force mainly lie in lower metamorphic coal, and its stability is bad . F and Cl elements
exist mainly in organic form , and other metal elements such as Ge, U, Th, Cu, Pb, Zn, are
mostly in inorganic form . As and V elements exist partly in inorganic form and partly in or-
ganic form , and minor and trace elements such as Zn, Pb, Cu are closely related to the three
phrase sulphur. they o.ften exist in sulphide or other formation of sulphur.

The minor and trace elements will separate from coal during the coal or coal-gangue spon-
taneously burning, coal-washing and choosing, leaching or other processing and utilizing, and
the concentration of the minor and trace elements separating out are related to the elementary
existing status, atomic physical and chemical performance, moreover it is affected by media
acting time , pH value and temperature.

While coal or coal-gangue spontaneously burning or burning , part minor and trace ele-
ments in coal give off in smoking or tittle-grain-substance form, and the rest lie in burning
ash. The higher the temperature of coal burning is ,the more the concentration of the minor
and trace elements separating out of coal. But the separated quantity is nearly related to exist-
ing form of minor and trace element . Elements Such as Cu, Pb, Zn, Th etc existing in inor-
ganic status , their enriched concentration in fly ash is the biggest , and that in middle ash the
bigger, that in bottom ash the smallest . But elements such as F and Cl existing in organic sta-

tus is converse with the rule, namely their enriched concentration in bottom ash are the



biggest.

It is achieved by leaching experiments: the higher the content of miner and trace elements
in coal is , the larger their separated quantity by leaching is commonly. The longer time by
leaching and the higher temperature of leaching liquid, the higher the concentration of minor
and trace elements separating out of coal ; Minor and trace elements such as Cu, Cl, Zn, As
etc, their separated concentration declines with pH value increasing . The separated concentra-
tion increases with the pH value rising, and the separated concentration of Pb and Hg has little
relation to pH value. In the beginning of leaching liquid, pH value is given by people purpose-
ly, hydrogen ion produced by substantial structural changing in coal causes pH value changing.

Minor and trace elements in coal lying in surface environment mainly have three basic
type, namely physical , chemical ,biological migration. The property of media (such as water,
temperature, pH value, water and rain) and the migratory way affect the migratory ability.

The higher the concentration of the poisonous and harmful minor and trace elements sepa-
rated out of coal is , the more intensity they affect environment. Cl and F mainly lie in coal in
organic status, while burning they give off in smoking during burning and pollute mainly air;
other mental elements such as Cu, Zn , Pb, As, Cd, Hg etc. are separated mostly out in
leaching form, therefore they pollute intensity water and soil environment. But no matter
what they are separated in any form, the poisonous and harmful minor and trace elements
bound up cycle in air-water-soil-ecological environmental system, ultimately their environmen-

tal effect will take on affecting the human surviving and living environment.
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