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Effect of active component from coal pyrolysis and temperatures on the properties of
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Abstract: In response to issues such as low feedstock utilization and poor gas quality in existing coal pyrolysis processes in China, this
study focuses on the core scientific problem of the interaction between active components and blue-coke in the proposed new process for
blue-coke preparation. Using low-rank Shenmu coal as the raw material, the interaction laws of single active species (CO, and H,0) and
coal pyrolysis volatile with blue coke at different temperature were systematically investigated using a fixed-bed reactor and a drop-tube
coupled fixed-bed reactor, respectively. The effects on product distribution and blue coke properties were analyzed. The results show that
550~750 °C is the optimum temperature range for Shenmu coal pyrolysis to prepare blue coke. As the pyrolysis temperature rises, the
blue coke yield decreases, ash and fixed-carbon contents increase, whereas volatiles and specific electrical resistance decrease. Slight
gasification reaction occurred between CO, and H,O and blue coke at 650~750 °C, which had little effect on ash content and fixed
carbon, but significantly affected the specific resistance. Furthermore, coal pyrolysis volatiles inhibited further pyrolysis of blue coke,
leading to an increase in blue coke yield; however, the increase in yield at 650 °C is smaller than that at 550 °C, and the specific
resistance decreases due to reactions between the active components and the blue coke surface. This study elucidates the influence of
active components on the properties of blue coke at the medium-low temperature range for coal pyrolysis, which provides theoretical
support for the utilization of raw coal, the improvement of coal gas quality and the optimization of coal pyrolysis processes and reactor
development.
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Table 1 Proximate and ultimate analysis of Shenmu coal

Tk b (wt. %, ad) TLE T (Wt %, daf)
M A \Y% FC C H 0* N S

9.11 5.03 28.11 57.75 89.17 496 4.14 0.99 0.74
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Table 2 Experimental reagents
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Fig. 1 Fixed-bed reactor unit
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Fig.2 Schematic diagram of the drop tube coupled with fixed-bed reactor
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Fig.3 TG and DTG curves of SM coal
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Table 4 Influence of pyrolysis temperature on the yield and

properties of blue coke

R M, /% A% V, /% FC/% LI
JEPC /% “" ¢ o ¢ 10°Q'm
550 8141 067 595 1157 8181  1.24x10"
600 7842 099 672 996 8233  8.12x10°
650 7644 097 7.3 821 8359  8.32x107
700 7500 0.6 7.97 581 8562  7.11x10°
750 7288 059 936 403 8602  2.73x10°
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Table 5 Influence of CO, and blue-coke interaction on the yield of blue-coke and gas

AL/ C R 2RI FTRARA /% PRGN E G 22 A S5 B A /% PR UE R S COZZ b /ml-g '+

co, -2.60

550 -0.40 +0.17
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co, -1.90

650 +0.45 +11.79
N, 235
co, -1.51

750 +0.39 +17.71
N -1.90

2
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Table 6 Influence of CO, and blue-coke interaction on the

properties of blue-coke

weoo, G
e N M% A% Ve FCM
CO, 184 7.8 1542 7850  2.43x10"

0 N, 163 734 1468 7906  3.93x10
co, 056 711 728 8613 6.20x10°

030 N, 091 754 751 8552  1.23x10
co, 07 769 350  89.07  6.63x10°
N 086 743 352 8931  3.06x10°
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Table 7 Influence of H,O and blue-coke interaction on the yield of blue-coke and gas
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N, 22
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H,0 4
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700 -1.59 4.65 1.76 9.66 21.47
N, 271
H,0 436
750 -1.99 4.79 1.38 3.06 26.89
N -2.37
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Fig. 4 Influence of H,O and blue-coke interaction on the variation of gas components

F 5 IR KRR 22 R 3 T LR 45 74 i) Z b A 1
BN T S HBE Y, AT S B2 R b B T
RS H,05ERIEE /RN LRI RBI
Table 8 Influence of H,O on the properties of char
i LEFRRH/

i C A OM/% A% Vi /% FCY% 0%
H,0 1.96 7.18 1464 7923  424x10"°

>0 N, 1.63 7.34 14.68 79.06  2.71x10"
H,0 1.01 6.76 10.41 83.53  4.84x107

000 N, 1.36 8.19 9.83 82.79  2.87x107
H,0 0.45 8.79 6.57 8521  8.67x10°

630 N, 0.91 7.54 7.51 8552 1.23x107
H,0 0.43 7.35 6.35 86.76  1.70x10°

7o N, 1.14 8.15 5.66 86.65  1.53x10°
H,0 1.07 8.04 3.85 88.43  1.14x10°

70 N 0.86 7.43 3.52 89.31  3.06x10°
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Fig.5 Evolution of pyrolysis gas composition with time on stream
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Table 10 Influence of volatiles on the yield and properties of blue coke
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