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Effect of Biochar Addition Ratio on Combustion Performance of Pulverized Coal

LIU Zhulin', JIANG Youyuan®, ZHENG Lin*, ZHOU Yunhua®, DAN Jiayun®, LIYi'

(1. College of Metallurgy and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Hunan Valin Xiangtan Iron and Steel Co., Ltd., Xiangtan Hunan 411101, China )

Abstract: After the process of carbonization and fine grinding, the biomass of higher C and lower S elements
and ash contained in agricultural wastes, when mixed with pulverized coal, are to be injected into blast furnace for
combustion, which can effectively utilize renewable energy, reduce CO, emission of iron-making industry, improve cast
iron quality, and significantly improve the combustion rate of pulverized coal. Therefore, a characterization analysis
has been made of the pyrolysis products of corn straw and peanut hull, and based on the differential thermal analysis,
a research has been carried out on the effects of different mixing ratios of the two biomass charcoal on the combustion
performance of pulverized coal. SEM and BET test results show that the corn straw charcoal and peanut shell are
characterized with a loose structure, a large specific surface area and a low value of sulfur and ash content, which helps
to significantly increase the contact area between sample and oxygen. The thermogravimetric test results show that
the combustion performance of the mixture of biochar and pulverized coal is the best with a mass ratio of 3:7, with its
ignition point obviously reduced, the combustion process stabilized and the combustion rate significantly increased.

Keywords: biochar; agricultural waste; emission reduction; renewable energy; combustion rate; pulverized

coal
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Table 1 Physicochemical characteristics of biomass fuels and pulverized coal (mass fraction)

o B /% # JCE TR %
AH /
LA S L melmy
A, Ve FC, (MIkg™") N C H S 0
TR 12.33 10.23 77.44 24.64 1368 64735  3.193 0362  18.010 20.27
FORFEFE 7.32 73.35 19.33 15.82 1.853  39.400  7.188 0231  44.010 5.48
s 740  74.67 17.93 16.95 1564 32213 5.103 0.120  53.600 6.31
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Table 2 Mass and mass fraction under three characteristics states
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Table 3 Physicochemical characteristics of corn straw charcoal, peanut hull charcoal and pulverized coal
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Te AR 12.33 10.23 77.44 '24.64 1368  64.735 3.193 0.362 18.010 20.27
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Fig. 1 SEM photograph of corn straw charcoal
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Fig.2 SEM photograph of peanut shell charcoal
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Fig. 3 TG curves of peanut hull charcoal and pulverized coal
with different proportions
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Fig. 4 TG curves of corn straw charcoal and pulverized coal
with different proportions
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Fig. 5 DTG curves of peanut hull charcoal and pulverized
coal with different proportions
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Fig. 6 DTG curves of corn straw charcoal and pulverized coal
with different proportions

M &5 FiLe AT LAE Y, AW FUERHRE G Z
JEBRBERT, R TR S5 K ) 2% B S 23 14 L X ]
TE 450~550 C, FFHIEH (100% ) fEJLREEH 1Y
R H R IR e K. WS A=) Bt e Hh TR ik
FERE KA, HLAE W I RS 0 o 1 LU B ey
IREYRE KA, XA RE I T I & o5 it
Bz, MAEKRITBT AR, RS,
HOFAE 2~3 DR E AR, F R H R IR (E [
BRIy AW BT ACE B Ry, R EE R BRI )N,
PRI BRI, AR R BN AR e, kA TR
— Ry I [B) RE R G BRI A Bk . 3 4%,
AP Z, LRI, IR AR
FEUG ISR, PABEH R e .

AT 3~6 WTLAAS Y, R R B B R T
LA R 3 AT B TART B . BB B AR S B B o
RARETE TR IR B B, A7 — 28 [ K ImZE &
T B S R0 s SR Bl T B PR Tt e, 1A
BT HB R S A48 3 IR, I Btk B 5 R 5 |
R 2 R, T 2~3 AR, B BB &
SrEUY, R EA R, LR TR S0
PRBELT BN [ E AR R R AR TS, 16 DTG 4k
R HA — IR IE Y FE AR 0 /Y,
JE TR B, T A [E AR SR BB A SRR 5
BRI IR 5

MR A P ISR ORGSR L, R ATt
AN R AR R e R L, AT AR bR AT
AR M,

R = mO_mi
i my —m,_ o
b ROMIAFERBE R T ARG AS
mo JRFERI IR 5T i 5



%0 (71 N DR AN N S S 14

2020 4F

m; ARRGE U E A T, A A B 5

mo HIRFESE RGBT

XA A AR T A, RI A AN TR
TG T KU RN S, B IEA
R IR GE , FIERAAELE 700 CLL EEEALE
TR B, 2 E AR, Hit, AUt
HFERSE S 500 C. 600 CIFAURREER, THE4s R
R 4PN,

®4 REBETHREMES

Table 4 Combustion rates of samples at different temperatures
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