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Abstract: To further promote the industrial application of coal pyrolysis classification conversion polygeneration technology and achieve
the clean and efficient resource utilization of coal, the evolution behavior of volatile products and the components distribution of volatile
products during coal pyrolysis in a 1 MW demonstration multi—generation facility were investigated. Through the combination of experimen-
tal research and theoretical analysis in this paper.The effects of pyrolysis temperature and coal type on the fuel gas yield,tar oil yield, com-
ponents distribution and heat value of fuel gas were also revealed. The synergistic operation characteristics between pyrolysis reactor
and combustion reactor were elucidated during these experimental tests. Based on the data collected from the 1 MW multi-generation sys-
tem operation a 50 MW CFB multi — generation device which integrated the coal pyrolysis, gasification, combustion, synthesis and other
processes into a whole unity was designed to provide theoretic guidance for commercial application of the coal multi-generation technology.
The experimental results show that the concentration of main components of CH, and H, in fuel gas is 41.97% and 28.32% respectively.
Under design conditions the yield of tar and fuel gas is 3.16 t/h and 35 262 Nm’/h. The fuel gas heat value is high to 26.7 MJ/Nm”’. The
high tar recovery rate is above 90% ,which realizes high gas calorific value and tar recovery,and provides reference guidance for the indus-
trial application of coal pyrolysis classification conversion polygeneration technology.
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Fig.1 Process flow diagram of coal multi—generation

based on CFB boiler
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Fig.2 1 MW coal multi-generation system
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Fig.3 Temperature of pyrolysis boiler and combustion

boiler in the multi-generation system
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Table 1 Proximate and ultimate analysis of experimental coal

TH TS/ % TR/ % Quetan”
2
M, FC, Au Vor Cyr H, 0, N, St (kJ -+ kg™)
SRR 1 5.01 35.09 40.93 18.93 40.70 2.99 8.08 0.83 0.54 17 328
SR 2 3.55 35.98 39.61 19.52 43.76 2.96 7.41 0.91 0.46 17 718
%2 BB S TES ISR
Table 2 Gray-King assay analysis and ash fusibility test of experimental coal
q e TR AR % YRS EVAe
Ti
Tm-, ar G, Lar Wp Lar Ty Ty Ty Ty
PR 1 5.85 3.95 5.26 1284 >1 500 >1 500 >1 500
i 7.08 4.12 5.45 1 331 >1 500 >1 500 >1 500

T T e G e Wy o TN BRI 22 723 TR Y2, Ty (T Ty T SN TERIE HALIRIE CRERIRIE R .
) RBEREitR 3, AT 4 DI TT T, TR BE 4 5
550,600,650 2 700 °C , JERp 1 AR 2 PAgE o2
2.1 1 MW BERDRENSETEL =S AL YRS EEN S CH A H, , HRCh €O |
S ¢ S 3 B AR D 7 ) ) R TR P DL % ek FUG Al 7 Rl CO, , ILAMAE A Bl /> N, FO, .
*3 RBTRESFRITE

Table 3 Fuel gas calculation in different experimental conditions

i TH 1 TH2 TH3 T 4
HRN 1 PR 2 R 1 SR 2 FR 1 SR 2 TR 1 HEFD 2
i3 AH XIS AT IR/ °C 550 600 650 700

IR AR/ (kg - h7!) 140 160 154 172 164 185 180 211

IR IB AT L/ C 910 870 880 860 860 830 880 840
H,/% 19.81 24.74 28.52 27.12 28.39 26.61 29.28 29.38

CH,/% 27.59 35.31 40.78 41.51 42.59 43.74 38.92 41.94

C0/% 4.13 4.38 4.23 4.77 4.61 4.93 5.56 5.42

€O,/ % 5.68 5.41 3.23 3.46 3.73 3.57 471 4.62

C,H,/% 1.70 1.81 2.51 2.52 3.19 2.90 3.51 3.52

C,He/% 4.62 5.08 5.65 6.08 5.47 5.51 4.54 4.66

SR

CyHy/% 1.19 1.23 1.51 1.49 1.34 1.24 0.93 0.93

CyHg/% 1.12 1.18 1.05 1.08 0.64 0.65 0.33 0.32

N,/% 4.50 4.04 2.67 4.46 3.45 4.19 4.70 2.85

0,/% 0.43 0.31 0.29 0.30 0.32 0.37 0.30 0.35

H,S/(mg-m™) 1501 1148 1135 1165 1183 835 1648 1280

NH,/(mg + m™) 37.8 70.0 37.8 72.7 35.1 84.5 38.7 72.9

WAHRE/ (kg » m™) 0.57 0.63 0.63 0.67 0.66 0.67 0.65 0.66
ESIE/ (K) - Nm™3) 18 648 22 429 25 688 26 160 26 129 26 160 24 014 25 124
AR/ (m® - hh) 7.21 8.92 9.86 11.20 11.10 14.85 15.54 18.24
WA (UM /(m? - kg™')  0.051 4 0.055 7 0.064 3 0.065 1 0.067 7 0.080 3 0.086 3 0.086 0

BT OB AR % % 3.27 3.97 5.95 7.04 5.65 6.27 3.70 4.46

& 4 TR AR MR/ % 6.02 7.08 6.02 7.08 6.02 7.08 6.02 7.08

faahiih s
54.32 56.07 98.84 99.44 93.85 88.56 61.46 62.99

(St TmAemeR ) /%
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Table 4 Proximate and ultimate analysis of char
. TALSMH % TEE AT % Qe
M, Au Vad FC,y Ca Haq 0.4 Naa St ad (kJ - kg™")
gk 1.20 64.61 5.87 28.33 26.89 0.40 6.04 0.39 0.48 11 085
g2 1.42 54.67 3.57 40.35 36.60 0.37 6.03 0.70 0.41 14 470
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Fig.4 Schematic of 50 MW multi—generation system
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Table 5 Parameters of coal multi—generation system

TiH Wy iz Wl 52
FAERIER /(L h7) 260 260
FZERIMREL/C 540 540
FIEVUE S/ MPa 9.8 9.8
2K IRLE/°C 158 158
PR R FERL/ (t - h71) 70 —
BRI AR/ (- hT) 4.6 52.76
— &K AH/(Nm® - h7!) 123 035 119 614
S 2 A T o 82( HIRE K
B RSCR (IR AL R ) / % B 87
3) B BRI SR

50 MW I B 53 90 Bt Al 22 B0 7 2 4 O
Py (RS BTN 77 L5 DLER 6, AT 32
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Table 6 Components of tar oil and fuel gas evolved from

50 MW multi—generation system
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26.07 MJ/Nm’ , fEjl /=& 3.16 t/h,
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