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Relationship between pore structure and moisture reabsorption of lignite
dewatered by high temperature drying process
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Abstract: The coal samples dried at different temperatures were prepared by horizontal fixed bed experimental
furnace. The specific surface area, pore volume and pore diameter distribution of the coal samples were determined
using nitrogen adsorption isotherm (=196°C). The relationship between the pore structure and moisture reabsorption
behavior of the lignite samples was investigated using a self—designed reabsorption device. The experimental results
show that the N, adsorption behavior of the semi—coke dried under different temperatures followed the type 11
adsorption isotherm, and the adsorption loops of the (raw coal and the semi—coke prepared under 600 and 700°C)
belonged to type L1, while the adsorption loop of the semi—coke dried at 800°C showed a transformation tendency
from type L1 to type L2. With the increasing of drying temperature, the specific surface area of the dried semi—coke
first increased slowly and then decreased and the pore diameter differential corresponded to the mesopore peak

showed the same trend. Meanwhile, the pore diameter differential of the macropores remained unchanged. As the
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drying temperature increased, the fractal dimensions D, and D, changed in the opposite trends, and the value of D,
was higher than D,. The moisture reabsorption behaviors of the semi-coke followed the same trend, and the
equilibrium moisture content decreased with the increasing drying temperature. The moisture reabsorption

characteristics of the semi—coke were closely related to the pore structure, and the equilibrium moisture content had

a good linear relationship with the pore volume.
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Table 1 Proximate and ultimate analyses of raw material

Proximate analysis/%(mass)

Ultimate analysis/%(mass)
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Fig.1 Low temperature nitrogen sorption isotherms of coal samples before and after drying process
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Table 2 Pore structure tests of raw coal and dried semi—

coke

Surface area/ Pore volume/ Average pore

Samples

(m*/g) (em/g) diameter/nm
YM 2.13173 0.006769 3.40078
YM-600C 220542 0.006695 3.40177
YM-700C 2.20848 0.006561 3.39702
YM-800C 1.71702 0.006455 4.29893
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Fig.2 Change of pore size distribution of samples before and

after drying process
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Table 3 Fractal dimension calculation result of samples

before and after drying process

Fractal Fractal
Samples . . . .
dimension D, dimension D,
YM 2.3935 2.5258
YM-600°C 2.3464 2.5413
YM-700C 2.3833 2.5481
YM-800°C 2.3974 2.4951
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Fig.4 Moisture reabsorption curves of samples dried under

different temperatures
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