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Table 1 The formulas of different biomass pellet fuels

b1 5] Pl i 77

Treatment Formula Treatment Formula

D (CK) 100% {5 $5 © 50% R 1B +50% HHFF
@ 100% 7K 18 @ 509 R4S +50% 1R FF
) 100% 1A 4E ® 90% 7 JB + 10% 18 #3
@ 100% fEFF © 90% 1EFE+109% 15 ¥
® 50% AR B+50% 18 || 10 0% EFF+10% 1 #53
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Table 2 The structure of different formula biomass fuels T

232 QYRS = EAERESE KRESE
Treatment  Cellulose content  Hemicellulose content  Lignin content
@ (CK) — — —

@ 44.69+0.85 f 26.16+1.25 de 20.77+1.36 f
€) 22.28+0.20 b 23.18+0.65 cd 5.04+£0.24 b
@ 36.92+2.22 e 20.52+2.55 16.49+0.66 e
6) 30.98+0.96 d 17.17+0.94 ab 9.29+0.76 c
® 42.41+0.86 27.45+1.69 e 19.86+0.57
@ 28.41+0.98 cd 16.86+1.33 ab 10.38+0.65 cd
@ 27.75+0.36 ¢ 20.11+1.27 be 14.47+0.59 e
C) 14.62+0.15 a 15.34+0.40 a 2.84:0.21 a
A0 23.67+0.99 b 21.43+0.89 ¢ 11.73+0.65 d

it RPRIIBERHNARFERRE KFEEREE, HEFE
FREOOS KFEEFAES
Note:Different letters after data in the same column represent 0.05 signifi-
cant differences.The same letters represent 0.05 insignificant differ—
Enees
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Table 3 The industrial analysis of different formula biomass fuels

T
2L 32 BIKE LD ®45 &1 %
Treatment  Moisture  Violate matter Ash Solid carbon
M(CK) 2.71+0.03 a 10.94+0.27 a 39.87+0.36 i 46.47+£0.09
@2 9.80£0.04 ¢ 73.15+£0.28 1  2.15x0.06 a 14.80£0.23 ¢
€) 17.94£0.29 h  57.32+0.80 ¢ 13.47+0.07 g  11.27+0.58 a
@) 10.10£0.03 ¢  68.68+0.17 ¢ 5.07+0.13 ¢ 16.15+0.23 d
® 18.18£0.12 h  59.16+£0.21 d 10.2620.02 e 12.39+0.17 b
6 11.05£0.05d 70.55+0.05 h 3.3320.02 b  15.08+£0.08 ¢
@ 16.85+0.23 ¢ 58.99+0.72 d 12.26+0.33 f  11.89+0.39 ab
8 11.84£0.04 ¢ 61.1820.20 ¢  7.0120.02 d  19.98x0.17 e
9 16.23+0.29 f 52.09x0.18 b 15.87x0.14 h  15.80+0.04 cd
(10 6.00£0.05 b 66.75£0.56 f 7.35+0.03 d 19.90£0.51 e

it RPRIINEERE AR FERRE 005 KFEREE, HEFE

KREOVOS KEERAEE
Note . Different letters after data in the same column represent 0.05 signifi-
cant differences.The same letters represent 0.05 insignificant differ—

ences
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Table 4 Comparison of heat value of different formula biomass fuels

MJ kg

e LZE EUEZHRE RELLAE
Treatment  Calorific value  High calorific value  Low calonfic value
(M(CK) 24.03£0.03 24.01£0.03 23.29+0.03 g
@) 17.99+£0.44 d 17.94+0.47 d 15.98+0.40 e
6] 13.2840.03 a 13.26+£0.03 a 10.48+0.03 a
4) 17.23+0.01 ¢ 17.21+£0.01 ¢ 15.24+0.01 d
®) 13.64+0.03 ab 13.62+0.03 ab 10.73+£0.02 a
6) 17.54+0.12 ¢ 17.52+0.12 ed 15.33+0.11 d
@ 13.52+0.02 ab 13.51£0.02 ah 10.85+0.02 ah
8 17.12+0.02 ¢ 17.10£0.02 ¢ 14.80+0.02 ¢
©) 13.83+0.09 b 13.81+0.09 b 11.19+£0.07 b
10 18.65+0.01 e 18.62+0.01 e 17.37+0.01 {

R ETRIARE AR BERE 005 K ERRE, MRS E
RREVOS KEEFSFEE

Note - Different letters after data in the same column represent 0.05 signifi—

cant differences.The same letters represent 0.05 insignificant differ—

ences
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Fig.l Chemdeal compomsents and clinkering rate of bottom ash in different treatments
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Table 5 The ash fusibility of different formula biomass fuels °C

gom  TREE KRR FRE iR
Treatment Deformation Softening Hemisphere Flowing
temperature temperature temperature temperature
@D (CK) 1 370 1 390 1 410 1 440
@ 1 110 1 130 1 140 1 180
3 <900 <900 <900 <900
@ 1 040 1 070 1 090 1 120
) <900 <900 <900 <900
©®) 1 160 1 200 1 230 1 260
@ <900 <900 <900 <900
®) 1 320 1350 1 360 1 370
©) 1 260 1 280 1 290 1 300
10 1 280 1 310 1 320 1 330
EAEG 5 RS 0 CZR KR C BB, kR
Sim /s

Note: Ash piles of treatments (3), (5, and (7) had collapsed before the tem—
perature reached 900 “C.Their ash fusion temperatures could not be

read
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Table 6 The physical properties of different formula biomass fuels

i" . , — 7k
g FENEER e paggye USKHE
s I'rue relative , Water
['reat— lensity Crushing Average pellet L

‘ni densily resistance,// %  length //em resistance
men o /cm’ sistance ngth // min
D (CK) — — — —
2 1.05+0.14 a  59.15x0.72 b 2.27+0.88 a 3.82+0.36 a
6) 1.16£0.49 ab  73.73£0.12d  3.87+0.12 ed 55.15£4.84 ¢
4) 1.14+0.28 ab 65.27+0.62 ¢ 4.13+0.17 de 32.24+4.49 ¢
® 1.04+0.25 a  73.80+0.54 d 3.57+£0.12 be 28.56+4.34 b
(6) 1.20+0.24 abe 64.60+0.85 ¢  3.93+0.15 cde 62.74+4.50 ¢
@ 1.25+0.58 be 88.16+0.29 f 4.07+0.23 ede 90.31+5.77 d
@ 1.28+0.31 be 59.27+0.54 b  3.17+0.26 b  50.46+9.71 ¢
© 1.36+0.19 ¢ 81.41+x0.55e¢ 4.47+0.15e¢ 122.45+7.26 ¢
(10 1.37+0.11 ¢ 42.04+0.76 a  3.13+0.23 b 138.65+6.09 e

T RPRSHBRNARFEERE 00 K FERREE HEFE
RREO0OSKEERAREE
Note « Different letters after data in the same column represent 0.05 signifi-
cant differences.The same letters represent 0.05 insignificant differ—
ences
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Table 7 The combustion characteristics of different formula biomass

fuels
. =K e F 2 B K B ) oAty n s
Q18 e e ol )
s lgnition time Flaming duration Burnout time
[reatment ) .
= Imn Imin
(1(CK) 954.67+5.78 f 244.33+11.92 a 134.11£7.23 f
@ 477.34+6.94 he 418.36+6.93 fg 87.33+4.33 de
@ 452.36+8.98 b 286.67+6.94 b 51.67+2.03 a
@ 497.68+7.27 ed 386.34+3.84 of 88.11:4.04 ¢
®) 421.67+10.17 a 270.23+11.55 ab 54.57+2.03 ab
6) 411.12+7.00 a 441.27+14.72 ¢ 71.79+2.07 od
@ 459.23+7.22 b 349.43+10.97 «d 68.35+1.73 be
® 557.73+10.11 e 365.57+13.57 de 93.78+1.53 e
© 513.54+9.45 d 328.46+10.39 ¢ 77.67+3.18 cde
(0 524.37+5.78 d 386.67+4.91 ef 87.35+1.45 de

X RPEINGERE AR FHRRFE00S KFEEREE, HEFH

RREVOS KFERAEE
Note :Different letters after data in the same column represent 0.05 signifi-
cant differences.The same letters represent 0.05 insignificant differ-

ences
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