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Abstract : Pulverized coal is widely used in boiler combustion. The high moisture content will affect the safety of pulverized storage coal
and boiler production. Coal adsorbs the moisture in the environment. In order to study the influence of environmental humidity on water ab-
sorption of pulverized coal, the three kinds of raw coal with different metamorphic degree were selected to prepare pulverized coal. The sam-
ples were divided into two groups,the group I was the basic pulverized coal ,and the group II was dry coal,and a total of six samples were

collected. The water absorption characteristics of pulverized coal were studied under the conditions of 45% and 70% ambient humidity. At
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45% and 70% ambient humidity,the water content curve of group I shows a downward inflection point after continuous increase , then rises
slightly until it is basically stable. The trend of water content curve in group Il is different under two humidity. At 45% ambient humidity,
the moisture content of pulverized coal in group II rises until it is stable. At 70% ambient humidity, the trend of change is to first increase,
then declines inflection point,and then rises until it is basically stable. At 45% ambient humidity,the water content of three kinds of pul-
verized coal at inflection point is 4% —5% lower than that at 70% ambient humidity , mainly due to the different reasons of inflection point.
The first inflection point at 45% ambient humidity is the desorption effect of pulverized coal on water due to hydrogen bond breakage. The
second inflection point at 70% ambient humidity is due to the wetting heat generated by the combined action of coal and oxygen after coal
powder adsorbing water. The amount of evaporation from the sample itself exceeds the amount of adsorption. Under two humidity condi-
tions , the moisture content of pulverized coal in group II is lower than that of pulverized coal in group 1 after the adsorption reaches satura-
tion. The reason is that when the dry coal sample is dried, a certain degree of upgrading and modification has taken place. At the same
time , the pore structure will collapse a little,and the hydrophobicity of the coal will increase,resulting in that the moisture content of the
dry base is lower than that of the received base when the adsorption equilibrium is reached. The absolute water absorption and water ab-
sorption rate of group Il are higher than those of group I,because the difference of capillary pressure between ambient water vapor and dr-
ying coal is greater than that of group I. When the amount of water adsorbed and the rate of adsorption at 70% humidity are higher than
those at 45% humidity,the other experimental conditions are basically the same, because when the humidity is high, the partial pressure of
water vapor is high,the water vapor is more easily absorbed by pulverized coal,and it is easier to actively enter the internal structure of
pulverized coal , indicating that environmental humidity is an important factor affecting the amount and speed of water adsorbed by pulver-
ized coal. At last,the water adsorption of pulverized coal with different metamorphic degree is compared. Because the surface electrostatic
potential and active functional groups of low rank coal are more than those of high rank coal,the water absorption performance of low rank
coal is stronger than that of high rank coal. When the ambient humidity is 45% ,the ambient vapor pressure is not different from the capil-
lary pressure of three kinds of pulverized coal,so the adsorption capacity is small and there is little difference At 70% environmental hu-
midity , the law is more obvious.
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Table 1 Test data of 45% humidity

. MR RAR RERK REAK
/g /g /g /%
124 A 1.157 6 1.159 8 0.002 2 2.32
14 A 1.392 4 1.418 4 0.026 0 1.83
141 B 1.189 5 1.192 8 0.003 3 4.12
14 B 1.230 7 1.268 8 0.038 1 3.00
14 C 1.170 6 1.172 9 0.002 3 5.05
M4 C 1.172 2 1.212 3 0.040 1 3.31
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Fig. 1 Trend of moisture content of pulverized coal with

time under 45% humidity
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Table 2 Test data of 70 % humidity
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Table 3 Statistical data of the inflection point

SH Wi BT 52 9514 AWK K
/g /g /g R/ %
T4 A 1.132°8 1.1872 0.054 0 6.70
4 A 1.136 7 1.213 4 0.076 7 6.32
141 B 1.1422 1.2113 0.069 1 9.35
14 B 1.146 1 1.254 2 0.108 1 8.62
141C 1.134 7 1.212°8 0.078 1 10. 98
4 C 1.124 6 1.2452 0.120 6 9. 69
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140 A 1.161 2.42 1.189 3 6.86
M4 A — — 1.209 6 6.03
1418 1.193 4.14 1.2059 8.94
141 B — — 1.2422 7.74
144 C 1.173 5.08 1.198 9 9.95
4 c — — 1.220 6 7.86

FREEVRBE R 70% W) 2 20 B85 1) 2 7K A8 4k
K 2 FiR

Water content/%
(=)
T

05 15 25 35 45 55 65
Reaction time/h

(a) I

Water content/%

05 1.5 25 35 45 55 65
Reaction time/h

(b) T4E

Sample B —— Sample C
B2 70% 3% Z T B &k & 0 et e & b

Fig. 2 Trend of moisture content of pulverized coal with

--- Sample A

time under 70% humidity
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Table 4 Comparison of the water sorption rate of

coal sample

WiH 45% IR PEWR K3/ % 70% 1555 W [ K 3/ %
140 A 0.19 4.57
4B 0.26 5.49
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