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Module 1 Selection of Chemical
Raw Material

Task One Coal

Part | Traditional Teaching Material: Coal

China is the earliest country who begins to develop and use coal. It contains
abundant coal resource, whose total amount ranks the third place among the
world. Nowadays, coal resource has become the basic power source and impor-
tant chemical raw material of our country.

Coal is the organic mineral precipitate transformed from the chemical and
physical reactions of the plant remains, which is the complex mixture of organic
and inorganic substances. The main component of coal is organic substance,
that’s why the coal molecule structure contains the special structure of organic
substance. There are great differences among different kinds of coal, different
parts of the same kind of coal, different coal seams of the same region. The rea-
sons for the various differences are closely related to the substances, environ-
ment and reactions of the materials that form the coal.

Plants are mainly composed of organic substances, but also contain a cer-
tain amount of inorganic substances. From the chemical point of view, the or-
ganic substances can be divided into four groups: sugar and its derivatives, lig-
nin, proteins and lipids, but not all the plants can be transformed into coal, the
formation of the coal has four conditions, namely: the ancient plant species; cli-
matic conditions; natural and geographical conditions and the conditions of crys-
tals movement and only with these four conditions at the same time, large re-
serves of the major coalfields can be transformed after their long and harmoni-
ous reactions. The formation of coal is a complex and lengthy process; it nor-

mally takes millions of years to hundreds of millions of years. Plants are gradu-
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ally transformed into coal, from junior stage to senior stage. which are; plants,
peat. lignite, bituminous coal, anthracite.

Coal, oil, and natural gas are the primary fossil energy. According to the
forecasts of China National Petroleum Corporation. . from 2010 to 2020, fossil
energy will remain the dominant position in the global primary energy consump-
tion. Based on the characteristics of coal resource, it is obvious that coal re-

source will remain China’s major energy consumption in the decades.
New words

harmonious [ ha:'maunias] adj. FIEH, FilEM
anthracite [ ‘zenBrasart | n. JCUHHE
abundant [a'bandent]| adj. FEMN, LN
rank [reenk | wvi. &K 7

organic [ o:'geenik ] adj. HHLH

mineral [ 'minaral] n. H ¥

precipitate [ pri'sipitert] n. JLIEY)
transform [ traens'form | wr. 27

physical [ ‘fizikl] adj. ¥

reaction [rr'eek[n] n. S

complex ['kompleks ] adj. & 241

mixture ['mikstfa (r)] n. IEGWY)

inorganic [ 1no:'geenik | adj. JGALIY
substance | 'sabstans | n. i

component [ kam'paunant| n. 4
molecule [ 'molikju:l] n. 43§

derivative [ drrivetiv] n. fiT4E4

lignin ['lignin] n. K%

protein [ ‘prauti:n] n. HHE

lipid [lipid] n. J§J&

Part [ Task-based~Teaching Material

In this section, firstly, the teacher divides the whole class into several
groups and appoints a group leader. Secondly, the teacher gives the following

material to the students, then ask them to consult dictionary and other tools to
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finish the translation task. In this way, they can improve their comprehensive
English. At last, the students have to complete the task form.

Expanded Knowledge: Natural Gas

Natural gas is a mixture of multi-component gas. Its main component is hy-
drocarbons, among which methane is the predominant one in addition to small
amounts of ethane, propane and butane. Moreover, there are also containing
hydrogen sulfide, carbon dioxide, nitrogen and water vapor and traces of inert
gas such as helium and argon. Under standard condition, methane to butane ex-
ist in the state of gas, above pentane are liquid. The matters which can affect
the health of respiratory that natural gas produced in the process of combustion
are quite rare. The amount of carbon dioxide natural gas produces is only about
40% of that coal produces, releasing very little sulfur dioxide. What’s more,
after combustion of natural gas, there are no residue and waste water pro-
duced. Compared with coal, oil and other energy resources, natural gas posses
the advantages of the use of safe, high heat value, cleanliness and other advan-

tages.
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Task Two Processing and Utilization of Coal

Part | Traditional Teaching Material: Processing
and Utilization of Coal

Coal is an important energy source, also an important raw material in met-
allurgy and chemical industry, which is mainly used in combustion. carboniza-
tion, gasification, liquefaction and so on.

1. Combustion

The purpose of burning coal should be to release their energy maximumly
and quickly. In the combustion process of coal, it generates gas compound and
the residues of solid carbon. The simplest gas compounds are methane and acet-
ylene, and water gas can also be produced at high temperature. Burning solid
carbon residues in the air will eventually be turned into water gas. The coal
combustion process is chemical reaction that happens on the surface of coal. The
reaction speed is decided by the size of the coal surface and the quantity of the
supplied air. In the reaction, the larger the surface area of coal is, the more the
amount of supplied air, then the faster the speed will response.

2. Coal Carbonization

It refers to the process in which coal is heated and decomposed in the ab-
sence of air, then generates coke (or semi-coke), coal tar, crude benzene, gas
and other products. According to different final temperature at different heating
condition, coal carbonization can be divided into three types: 900~1100 °C high
temperature carbonization, also namely the coking; 700~900 ‘C medium tem-
perature carbonization; 500~ 600 ‘C low temperature carbonization. High tem-
perature carbonization (coking) is widely used. Its product, coke, are mainly
used for blast furnace ironmaking and foundry, and also can be used to produce
nitrogen fertilizer and calcium carbide; coke oven gas is a kind of fuels, also an
important chemical raw material. Coal tar can be used to produce fertilizer, pes-
ticides, synthetic fiber, synthetic rubber, paints, dyes, pharmaceuticals, ex-
plosives and so on.

3. Coal Gasification

It is a thermo-chemical process in which coal or coal coke as raw material,
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oxygen (air, enrichment of oxygen or pure oxygen) ., steam or hydrogen as gasi-
fication agent, the combustible part of coal or coal coke is transformed into the
fuel gas at high temperature by chemical reaction. The coal gasification process
can be divided into five basic types: Sel\ffheated steam gasification, outside heat-
ed steam gasification, hydrogenation of coal gasification, the substitute of natu-
ral gas by manufacturing the combination of coal steam gasification and hydro-
gen gasification, the substitute of natural gas by manufacturing the combination
of steam gasification of coal and machination.

4. Coal Liquefaction

It is an advanced clean coal technology by which the solid coal is turned in-
to liquid fuels, chemical raw materials and products by chemical process. Coal
liquefaction can be divided into direct liquefaction and indirect liquefac-
tion. Direct liquefaction is to paralysis and hydrogenate coal molecules in the
role of catalyst and solvent at high temperature (400 ‘C above) and high pres-
sure (10MPa or above), directly converting into liquid fuel, and then further
processed and refined into gasoline, diesel and other fuel oil. Coal liquefaction is
also known as hydroliquefaction. Indirect liquefaction of coal is a process in
which all the coal is firstly gasified into synthetic gas, and then takes the coal-
based synthesis gas (carbon monoxide and hydrogen) as raw materials which
are catalyzed and synthesized into hydrocarbon fuel, chemical raw materials and

products.
New words

metallurgy [mi'teelad3zil| n. 164

combustion [ kem'bast[an] n. ke
carbonization [ ka:banarzei[n]| n. fikftk, 1%
gasification [ geesifikerfan]| n. S fk
liquefaction [ likwifeek[an] n. W {k
maximize [ 'maeksimaiz | vi. ik %] K{E
generate [ 'd3zenarert] wvr. j=/E

compound [ 'kompaund] n. BE5Y)

residue [rezidju:] n. #{4y, Rt

solid ['solid] adj. FEAM; n. [E4

methane [ 'mi:Bein]| n. e, HA
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acetylene [a'setaliin]| n. Z4t, WA
eventually [1'vent[uali] adv. &1 . )5
surface [ 'sa:fis| n. Ff

response [ ri'spons] n. JZJij

decompose [ ditkem'pauz] vr. & vi. 41-fiF
coke [kouk| n. K, K

benzene [ 'benziin] n.

nitrogen [ 'nartredzen] n. &, A X

fertilizer ['fa :talaiza (r)] n. AEF, {LAE

calcium [ 'keelstam] n. 45

carbide ['ka:bard] n. BRILY

pesticide ['pestisard] n. FAHLF|, 24

synthetic [ sin'Betik | adj. & )

fiber ['fatba | n. J64F, (ZLYRY) b, 214E

dye [dar] n. 3e¥}, Yifn

pharmaceutical [ fa:ma'su:tikl] adj. HIZ56), BZ5H; n 254
explosive [1k'splousiv] n. (YY)

catalyst ['keetalist] ». i, #E/LH

diesel ['di:zl] n. &AL

Part [ Task-based Teaching Material

In this section, firstly, the teacher divides the whole class into several
groups and appoints a group leader. Secondly, the teacher gives the following
material to the students, then ask them to consult dictionary and other tools to
finish the translation task. In this way, they can improve their comprehensive
English. At last, the students have to complete the task form.

Expanded Knowledge: Coal Chemical Industry

Coal chemical industry is a high pollution, highly safe requirements indus-
try. It has long operating cycle and complex process. Each session will generate
a variety of pollutants, although some of them can be recycled, but most of the
parts that can not be recycled are toxic and harmful and may cause severe envi-

ronmental safety accidents even by slightly carelessness.



