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Combustion characteristics of kernel biomass char and its emission

reduction behavior applied to sintering

GAN Min, LI Haorui, FAN Xiaohui, JI Zhiyun, SUN Zengqing, CHEN Xuling

(School of Minerals Processing and Bioengineering , Central South University , Changsha 410083 , Hunan , China)

Abstract: Conventional iron ore sintering uses coke powder as the main energy source ,which emits a large amount of
CO, and air pollutants, thus using clean fuel instead of coke powder from the source is an effective and economical
solution for emission reduction. Biomass fuels feature carbon neutral,low S, and low P. In this paper, kernel biomass
char is selected as the research object to elucidate its combustion and gasification characteristics,and to investigate the
influence law of its substitution for coke powder on the sintering process by sintering cup test. It was found that the
optimal mass fraction of its substitution for coke powder is 40% ,and the sintering index would not change significantly

under this substitution ratio, while the CO, ,SO_and NO_ emissions were reduced by 23. 05% ,42. 77% and 30.99% ,

respectively , with obvious emission reduction effect.
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Table 1 Industrial analysis of fuels

e Ry RS, i/ MAH/
LB % % % (MJ-kg™")
A 19. 54 5. 88 74. 68 26. 84
BEH 10,61 14.28 75. 11 28.96

WRBLR 7y EEA IR 2, k2 7]
L, R S0, B RS, SAERALL
HBRRERRE, AN K h S E Na,0,
K,O Wi, wlRE<x Xt o SR 25 07 1 AH i 1
—ERYFENE , ERea e BRI

x2 BMBKRSEENFER(RESH)

Table 2 Main chemical compositions of fuel ash %
oAy RIS TFe Sio, AL O, MgO Na, O K,0 p
£ 37.92 24.26 17.34 14.21 2.58 0.23 0.65 0.51
Rk 6.76 48.10 6.16 15.91 5.52 1.52 7.19 1.05
AN, SR BET U0 B2 6 0 A 4 B Aok 1.2 REHE
R By 1y L R T A, SR A% ok 1 AL B R R B, KRS, AKA . Hoafi,

52.48% , HCHEBY 45.75% ¥ 6.73% , i kb3
[HFLGAF] 22,55 m*/g, MR MEH6.00 m*/g
1 3. 76 i, X FEZ KR LR 2 R %
RN, TR Z R RAL, & T R S
PR AL R T xR,

AR, B, R 60.73% . 2.16% |
5.58% . 4.62% . 3.83% . 23.08% I bk 17
BokH, HARBELS 0 M. w(TFe) J 57.5%,
w(Si0,) N 4.82% , w(MgO) N 2.0% , B E
(Ca0/Si0,) 4 2.0,



2022 455 1 )

H o, % R BRGSO T e sl il e T ok 67

HK, R D180 mm x 700 mm HEE45 R
FTBCARRCRAZARACE S L)y SE P B AR 1)
RN 30% . HARLER, S BREORE, a5
B RUERAE, AL A KIFEI S min,
SRIGIMABEE 7K AT N T — IR G, FHRIR
AR R ENR AT IR A IRk, 2okt
JEAE 1150 °C F K 1 min, £ 900 °C F 145
1 min, fJG7E 10 kPa & F A2 ST R UbE
45, BeZSEE R Ve W T hedh w7 iR
PRGN, DR bR BT LR R R
SRR | EABREHEFESE, HAN, TfEE4s i
R XU AR HEA TR, L M SR A
L RN S HERCRAAE, HaR B 0L 1,

2 RERAMCEE T A

SR - 2234 ( TG-DSC) R4 IR A iF
FEE USRI A BEARFE , DU 28 P 4
B AR BE a7, 45 2R DL 112y P2 m) 0 2R

| —MREAL; 2—HRrEfl; 3—TTBHILDRAEA; 4—IFiE
S—HH AL 6—HKUAAL,
E1 BRERBFEEETE

Fig. 1 Schematic diagram of main equipment

for sintering test
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Fig.2 Thermogravimetric curves of nonisothermal combustion of coke breeze-nutchar
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Table 3 Characteristic parameters of nonisothermal

combustion of fuels

e T/ T/ T/ Ve Qua”
X« C C (% mn"') (mW-mg™')
E¥ 473 530 927 2.15 6.21
WKm 401 453 717 4.31 10. 82

K, BB IIREEHE RN 2. 15 % /min, i F
R IR ) B KRR IR B 4. 31 % /min, 245
FYBRBE T R 2 5, 45 5 2 I SR A% o () R e 1
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Fig. 3 Characteristic parameters of coke breeze-nutchar’ gasification on the condition of nonisothermal
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Table 4 Characteristic parameters of fuels’

gasification on the condition of nonisothermal

e T/ T/ Vi Qua”
PLIES C C (% - min™") (mW-mg™")
K 826 1205 4.01 6. 89
Wene 721 1 061 4.93 12. 69

3 FCINSRAZ IR IR ES 1R

3.1 MRET T, REEIRHIRIT

SRR B XS L5077 B 3
ML S, MRS Al B SRR VR
BRI, BEAEIE K 7 S B RS, X
et TR AR BN LB R, oK
RESTHLERR R I I 5 B SR A 5 AR L B 1
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Table 5 Effect of nutchar replacing coke breeze on sintering indexes

AN TR A RHE Besk i i/ AR/ SESEHRIE/ GIGES %
ti /% K53/ % (mm-min~") % % (tm~2-h™")
0 7.25 21.94 72. 66 65. 00 1.48
20 7.25 22.89 71.36 65. 12 1.51
40 7.50 23.67 67.32 63.76 1.46
60 7.50 24.34 61.38 58.98 1.35
100 7.75 25.15 52.67 40.22 0. 96
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Table 6 Effect of nutchar replacing coke breeze on main chemical composition of sinter %0
BRER /%  TFe FeO Ca0 MgO Si0,  AlLO, p S K,0 Na, O
0 56. 85 6.88 9. 64 1.92 4.80 1.93 0. 051 0.027  0.063 0.051
40 56.74 6. 06 9.77 2.01 4.80 1.93 0. 053 0.027  0.071 0.053
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Table 7 Effect of nutchar replacing coke breeze

on CO, emissions

AR AATBREEE HECR kg

hi /% o, co Co,
0 201. 49 26. 61 228. 10
40 147.77 29.43 177. 20

RS, NIGR bt , HBRER T
1112 K A= W B2 SO NO., HERC I 520 L35
8, FH#8 WAl MAALIHUC 40% A, ni
B4 SO, . NO, HRalcE 73 1.73 . 0.71 kg
A3 0.99 | 0.49 kg, WHES ML E] 42.77% |
30.99% .

*8 FEEmRBREMI SO, .NO, HERH I

Table 8 Effect of nutcahr replacing coke breeze on SO, ,NO, emissions

BURER & /% Mikesh e SO, HE i/ ke JEHE HE 151/ % mikess s NO, HEiE kg JEHE L 151/ %
0 1.73 — 0.71 —
40 0. 99 42.77 0.49 30. 99
4 45 18 B %300
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PR Ry ik, i AT SRk 1 LB % L A A
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T 2B B v AR R Sy
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BRAEH N, Beghw B R | G R 5 AN A
FHZRBRRAR, A 0 O 5 el 40% , 31X —
U o L AT R R4 B 5 | SR AR R
HR I A SRS H AT K BIRE A

(3) RN, BEAIR T BT
CO,. SO, NO_ MHEmE, SR 40% m £k
i, CO, JiHEIL 23.05% , CO, Fh s HER R i 2
18.65% ; SO, Wi HF &, NO_ HE & 4 5 v] ik
42.77% . 30.99% ,
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