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Influence of pyrolysis temperature
on slurry characteristics of Ximeng lignite char

LI Yan, WANG Zhi-hua, LIANG Xiao-ye, HUANG Zhen-yu, LIU Jian-zhong, ZHOU Jun-hu, CEN Ke-fa
(State Key Laboratory of Clean Energy Utilization,
Institute for Thermal Power Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Ximeng lignite was pyrolyzed at different temperatures and different characteristics including coal
property, slurry ability, rheological behavior and stability of coal water slurry made from char were investigated.
Pyrolysis was conducted in absence of air. Viscosities of different density slurries were measured and the curves
of rheological behavior were fit through shearing rate and apparent viscosity. Actual slurry density and stability
was measured according to national standard method. The mechanism of pyrolysis for raw coal and char slurry
was analyzed through the alteration of surface functional groups and pore structure. The results show that
pyrolysis could reduce oxygen-containing functional groups in samples and bring down their hydrophilicity,
which is benefit to the improvement of slurry density. Water slurry density shows first an increase, and then
decrease with the rise of temperature. Pyrolysis seems to be unfavorable to the stability of slurry. Pore structure
is changed a lot through pyrolysis due to the decomposition of oxygen-containing groups. Specific surface area
and pore volume first increase, and then decrease, but average pore diameter shows a totally opposite trend.
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Table 1 Proximate and ultimate analysis of Ximeng lignite

Proximate analysis w,,/ % Quw e’ Ultimate analysis w,,/ %
Specimen
M A 14 FC (Jog™) C H N S 0
XM raw coal 28.25 14.02 27.81  29.92 15 459 39.37 2.45 0.60 0.52 14.43
XM dry coal 0.50 19.44  38.57 41.49 23137 58.10  3.40 0.83 0.72 17.01
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Table 2 Proximate and ultimate analysis of different temperature pyrolyzed char

) Proximate analysis w,,/ % O ad Ultimate analysis w,,/ %
Specimen
M A % FC /(Jeg™h) C H N S o
400 C char 1.51 19.13  24.92 54.44 24 649 61.67 3.53 1.03 1.28 11.85
500 C char 1.19 22.46  13.42  62.93 26 484 69.00 2.66 1.03 1.14 2.52
600 C char 0.84 21.83 13.20 64.13 27 113 69.01 2.43 1.08 1.32 3.49
700C char 0.76 24.79 4.35 70. 10 24 396 67.97 0.72 0.63 0.64 0.59
800 C char 0.50 25.13 1.90 72.47 26 072 72.50 0.16 0.50 1.13 0.08
900 C char 0.23 26.17 2.35 71.25 25382 71.67 0.11 0.60 1.10 0.12
1000 C char 0.34 25.01 1.94 72.71 25737 73.01 0.08 0.49 1.03 0.04
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Figure 2 Fourier infrared absorption

spectra of Ximeng lignite and chars
O: raw coal; A: dry coal;
vV : 400 C char; @: 600 C char;
>: 700 C char; «: 800 C char; . 1000 C char
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Figure 3  Alteration of hydrogen rate

between aromatic hydrocarbon and aliphatic
carbon along with pyrolysis temperature
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Table 3 Pore characteristic of Ximeng coal and chars

Pore diameter  Surface area Pore volume

Specimen
d /nm A/(m*-g") v/(em’-g™h)

Raw coal 12.30 2.36 0.0073

Dry coal 11.4 2.83 0.0 081
400 C char 7.28 4.87 0.0089
600 C char 2.84 23.60 0.0170
700 °C char 1.96 231.00 0.1 100
800 C char 2.11 269.00 0. 1400
1 000 C char 2.46 151.00 0.0930
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Figure 4 Pore structure

alteration along with pyrolysis temparature
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Figure 5 Slurry density at 1 000 mPa-s
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W : raw coal; O: dry coal; a: 400 C char;
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Figure 6  Slurry density alteration

at 1 000 mPa-s before and after pyrolysis
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Figure 7 Rheological behavior of
Ximeng lignite before and after pyrolysis
(a) : rheological behavior of Ximeng lignite;
(b) ; rheological behavior of dry Ximeng lignite;
(¢) : rheological behavior of Ximeng char pyrolyzed at 700 C
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Figure 9 Syneresis rate alteration before and after pyrolysis
W : raw coal; O dry coal; A 400 T char;

v : 500 C char; &: 600 C char; <i: 700 C char;

»: 800 C char; O: 900 C char; A: 1000 C char
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