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Progress in physicochemical properties of ash/slag from co-gasification of agroforestry
waste biomass and coal

HONG Qian-hui, LIU Xia, TANG Long-fei, CHEN Xue-li’
(Shanghai Engineering Research Center of Coal Gasification, East China University of Science and Technology,
Shanghai 200237, China)

Abstract: Co-gasification of agroforestry waste biomass and coal realizes energy-saving, low-carbon emission,
clean and efficient raw material conversion by taking advantage of their similarities and complementarities. The
physicochemical properties of ash slag for raw materials are one of the key factors affecting the stable operation of
co-gasification. It is the focus of co-gasification research. This paper reviews the research status of physicochemical
properties of ash slag from co-gasification of agroforestry waste biomass and coal. It mainly includes the similarity
and difference between agroforestry waste biomass ash and coal ash, the fusion and viscosity-temperature
characteristics of mixed ash, the effect of alkali/alkaline earth metals in mixed ash on co-gasification reactivity, and
sintering behavior during the slagging process. The influence mechanism of adding agroforestry waste biomass on
the melting flow and sintering behavior of mixed ash is discussed. The prediction models and methods of fusion
characteristics, viscosity-temperature, and slagging characteristics of mixed ash are also summarized. Finally, the
future research directions of ash slag from co-gasification of agroforestry waste biomass and coal are proposed.
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Table 1 Chemical composition of agroforestry waste biomass ash
Content w/%

Sample Si0, ALO, Ca0 Fe:0s MgO KO NaO PO, Tio, so, /B S S+d
Comstraw'~' 3668 099 1426 093 959 2643 041 374 005 252 073 3705 37.67
Wheatstraw' 7252 0.64 565 058 273 771 124 145 006 0163 409 11331 73.16
Ricestraw' ' 6446 031 544 022 257 1981 063 147 001 102 226 20794 6477

Rice husk"" 90.79 0.14 124 004 106 563 032 094 003 0.16 1097 648.50 90.93
Peanutshell ' 4348 1527 988 286 597 9.63 356 349 0.1 575 185 285 5875
Hazelutshell ™' 571 128 4150 1.62 7.50 3145 113 376 027 336 009 446 699
Pinesawdust 3229 1137 1876 229 119 1072 336 408 067 527 096 284  43.66
Pear wood 2.14 085 5797 068 720 1926 053 723 020 191 004 252 299
Seaweed 898 254 436 138 1558 17.04 2683 158 024 898 0.8 354 11.52

FIR 1 ORI 2 n] I, [R] b 2R A AR B 57 26 ) Tt
AN TR B ASE BRI o3 22 R, IR AT FIAS 7 o AR

MR 57 L W0 T K 53 45 R F) AL Rk AR AL, {EL 55
A ERZES, RMIE SFE Y BOK 5r H ALOs,



%6

YT B % BRI 95 R R AL I RO LA 9 i 613

Fe,05 Fll TiO, 1Y % = B M K o a9 ik, MgO. K,0,

Na,O il P,Os i & HE BB iy o AWK 57
YK 5y 19 A/B 225 BOK, AT LI E 0.04, o rl LA
19 2105 MK 7 A/B ¥R T 150 RMIE S
Wy K 53 64 S/A ZE R, AT AR 2, dn] L

ZIJLE; MK SIA B/NT 5, RMEF:4 ) B
KA S+ A 22 iR, W LMK E 3, il DL
F 90; MK K £ KT 60, ZE L Arid, 544
Fb, AN TRl A MR 5589 K 4043 22 S5 Kk, IRk, X A=
Wy 5T R B T B v K

®2 BRIRACFER

Table 2 Chemical composition of coal ash

Content w/%
Sample Si0, ALO; CaO Fe,0; MgO K,O Na,O P,0s TiO, SO; A/B SiA S+4
Husheng lignite' " 5693 2232 681 654 130 1.90 062 036 121 201 469 255 7925
Yili coal 5590 1170 730  7.60 2.00 080 120 010 070 590 3.61 478 67.60
Nalingou coal'"” 50.95 1600 11.85 628 272 166 088 — 078 819 290 3.18 66.95
Yangchangwan coal ' 4008 1794 1425 967 596 152 218 - 093 654 176 223 58.02
Shenmu coal 4594 1577 2431 609 106 078 0.66 021 073 445 190 230 70.52
Zhuxianzhuang coal ' 4916 2136 626 809 137 086 042 144 192 0461 426 291 6171
Hebi coal " 5254 2861 460 446 225 0.14 041 039 228 432 703 184 81.15
Jincheng anthracite " 47.00 3355 516 799 160 038 046 001 085 292 522 140 80.55
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