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Development and application research of environmental—-friendly coal antifreeze

WANG Yuchao'*?
(1.Mine Oil Products Branch ,China Coal Research Institute,Bejjing 100013, China ;2. State Key Laboratory of High Efficient Mining and
Clean Utilization of Coal Resources,Beijing 100013, China ;3. National Energy Technology and Equipment Laboratory of Coal Utilization
and Emission Control , Beijing 100013, China)

Abstract : Chlorine is one of the most harmful elements in coal. In the combustion process, it is mainly converted into HCl to corrode
equipment and acidify air,endangering the health of animals and plants. Due to its high chlorine content(64% ) ,traditional calcium chlo-
ride antifreeze will lead to a double or even ten of times increase in chlorine content in coal. The introduction of a large amount of chlorine
makes the coal more harmful in subsequent applications,and exceeds the restrictions on coal chlorine content of exports. In order to pro-
mote the clean utilization of the whole process of coal,in this paper,a non—chlorine organic and inorganic composite pour point depressant
and a metal composite corrosion inhibitor are added to develop an environmentally friendly coal antifreeze with excellent antifreeze perform-
ance and high corrosion inhibition. Its freezing point can reach =53 °C ,and the corrosion inhibition performance is excellent. The corrosion
rates of steel ,aluminum and copper are 0.03 mm/a,0.04 mm/a and 0.03 mm/a respectively,and the chlorine content is extremely low,on-
ly 86 x107°. According to the analysis of organic elements , the environment—friendly antifreeze coal contained mainly organic elements C,
H, O three elements, which total content of 74.83%. It can be fully burned during the use of coal ,reducing the impact of antifreeze on the
subsequent use of coal. The antifreeze and the traditional calcium chloride antifreeze are compared in an industrial test. The results show
that the spraying of calcium chloride antifreeze increase the chlorine content of the three groups of trains by an average of about 10 times,
while the spraying of environmentally friendly coal antifreeze has almost no effect on the chlorine content in coal. The change of chlorine

content is within the reproducibility criticality range specified by the test method. Other properties such as antifreeze of environmentally
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friendly coal antifreeze are also superior to calcium chloride antifreeze , which meets the antifreeze use of railway coal transportation and

provides a new way for the low chlorine clean utilization of coal.

Key words: coal antifreeze; coal transportation; low chlorine clean utilization; environmental protection
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Table 1 Screening compounding experiment
of pour point depressant

FUR 538 %

b2 — vk
Mhmah WML ZooEE B/ K
1 13 20 17 0 50 -47
2 13 18 19 0 50 -43
3 13 25 12 0 50 -46
4 14 21 15 0 50 -44
5 17 18 15 0 50 -49
6 17 15 15 3 50 -53
7 12 18 15 5 50 -47
8 14 18 13 10 45 -59
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Table 2 Corrosion rate of different inhibitor

compound screening

ZMA TR % gppx EREE/ (mm - aTh)

T e = iRk ash

N 7:;;@ @;? /% i E ﬂﬂ
1 0 100 0.2 012  0.08 023
2 0 100 0.6 0.04 005 0.19
3 100 0 0.2 0.15 024 0.05
4 100 0 0.6 0.14 019  0.04
5 50 50 0.2 0.07  0.09 0.06
6 50 50 0.4 0.05  0.07 0.05
7 50 50 0.6 0.04  0.06 0.04
8 25 75 0.2 0.05 0.07  0.04
9 25 75 0.4 0.03  0.04 0.03
10 25 75 0.6 0.02  0.04 0.03
11 75 25 0.2 0.06  0.10  0.06
12 75 25 0.4 0.04  0.08 0.03
13 75 25 0.6 0.04  0.06 0.03
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Table 3 Analysis of organic elements of

environmental—friendly antifreeze
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w(C)/% 10.29 w(N)/% 3.26
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w(0)/% 56.98 w(S)/(mg - kg') N.D.(<5)
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Table 4 Amount of frozen coal in different trains
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Table 5 Coal detection results before and

after spraying antifreeze
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Chlorine content change analysis of coal added with different environmental—friendly antifreez
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