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Molding Fuel and Combustion Characteristics of Biochar and Lignin
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(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; With the increasing depletion of fossil energy, people pay more and more attention to
renewable energy. Biomass energy is considered to be the most potential energy, which is a research
hotpoint for its cleanness, efficiency and safety. The development and utilization of biomass energy plays
an important role in achieving sustainable development, improving the living environment and reducing
carbon dioxide. Owing to the flourishing pore structure, biochar as a main product of biomass conversion
has been widely used in the fields of adsorption separation, catalytic carrier and fuel and so on. The
biochar prepared from Camellia oleifera shell pyrolysis and adhesive as raw materials was molded by using
universal testing machine. By analyzing the compressive strength, relax density and specific energy
consumption of molding fuel, the effects of different adhesives on physical quality of molding fuel were
made sure. The influence of molding pressure, temperature, moisture content and lignin content was
studied with lignin as molding fuel adhesive. The results showed that the fuel quality was the best at
molding pressure of 6 kN, molding temperature of 80 ~ 100°C, moisture content of 20% and lignin
content of 8% ~9% . Scanning electron microscopy (SEM) was used to study the microstructure of the
fuel. The results showed that lignin can promote the formation of carbon powder particles, the structure of
the fuel is complete and the surface is smooth. The combustion characteristics and kinetics of the fuel
were studied by thermogravimetric analysis. The results showed that the combustion process included four
periods: the dehydration stage of the raw material, the precipitation and combustion of volatile
components, the combustion stage of the fixed carbon and the burnout stage, and the ignition temperature
and burnout temperature was 356.9°C and 553.3°C, respectively. The volatile combustion was a first
order reaction, and the fixed carbon combustion was a two stage reaction. The significance of the research
was to provide theoretical basis for the preparation of biomass carbon fuel which was easy to transport and
storage.
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Tab.1 Properties of feedstock

Sk 2 (o P fi/ Tl 4347 /% G E AW/ %
(MJ-kg™") Koy BER HRS RKA c H 0 N s
WSS 7E M 29. 653 6.92 64.90 21.01 7.17 75. 17 3.068 21.076 0.62 0. 066
K i % 17. 264 8.32 9.70 48.29 33.69 48.27 5.414 42. 650 0.09 3.576
HE S 17.311 6.57 9. 64 83.79 41. 60 6. 451 51.915 0.02 0.014
AL TE R 17.033 7.68 9.70 82.62 41. 14 6. 886 51.927 0.02 0.027
1.2 R B 1 2 3 4 5 6
TR o o B R [ B R VR I \\ / /
TR 3 RS 0 0 5 K X 2 5 A Ny
JRRE I A B (R L B A 1) Bt TR o BE R B BE ) 1Y N
M HEAT T . IR 45 R H WD — 100KE 7 i
TOTREIR I ML . A il A 20 A L L K B o A 3 \
BB, S5 IR 1 FTR .
BT 25 A B s TR S B 3 B L N A S
K, DUARUE RE 78 50 2% AN [ B R 45 14 Xof 3il 45 72 $ A BT B

B Ky BF He R A S0 o DR B s g R B 5 AR AR A
AT R, HORR ) DA 2 kN g A5, B2 kN Sy [
BEHEAT 2 r R . TR B DL 40°C O AL, L 20C
O 6] B BEAT 8 0 o £ A R O AR P REAE , X
10 kN H1 120°CAF: Sy B B i 72 19 d5c oK TR 7 R 8 5
T o &K ARAE S PR A ™ A BRI, X v 3 B
BRI 7K 0 10% , {H & 7K A8 3 i % B8R A

Fig. 1 Forming model for experiment
LRSI 2. TREmAl 3. 5 4. 8HA 5. RE
6. Pl R4

A TR e g 5 KRBl 30% o R IR IR 1B ROAR
JRER EFYER AT A g IR R IR R A
A FREE AR L 5% il i, L 2% A [H]
BT IEAT 12 I 5 BB AR B A 5 R 790 i A T



278 o ML O % R

2017 4

R AL 50 114 s o S 4 13%

P 2 Hp 2 e 52 A B ST R B R S i R
FEHRBHR G B A RE S o UL 2 HRRT LA B
AR JFER B 5 AT IR 5 9 28 7 ¢ Ay Bl R R R
LS S8 8 FRIRDEH , IRCR G . RN AR
J 2R A B o e 5 A0S 9 28 T R R BURE LA
JEHE , B AR T — 2 IR AS 1R T, D e S e 5 BE 48
2 1o R i o

K2 AR
Fig.2 Molding fuels

1.3 MMEHI NS BREEEFR

BT R TR W5 4 5K FET S — 4800 B 37 K i
P 7 B (A H S AR ST, A
TUBRBME A2 1) D) JT, 85 DI FB 5 4, BT 24 199 10 e} ik
FNEW G b 0Tk T 1 B 4 e SR S TSR

A R Ry LB B K RE Y BB B G LI -
THERM 7 & 3l 5 $ A (K VD AR AL 25 1 38 A BR 2
A FEATINGE I g A AR TR SR P, DU
s 22 Ry a5 KGR DA ZR AR K R WA T, FATE 43 BT R
1t STA 499 C RI#h 2= $F 25 4 43 B A (4l [ i 5t 2
Al) BEAT I E 10 ~ 15 mg FE S FE RS 2 AR
S, D20 K/min B FH 3R 3R 36, & T IR 2

0.10

0.08

v
o 0.06

& 004
e

0.02

(e

VL3 A [l ol 2K 1 I 286 0 92 4k 0T 0 B Rk ot B ) 552 W

2 ERE5HMH

2.1 MESHXmRREBUEEERN

HE W R O 22 FLIE W I, B ) S R A i
TR TR 2 T A 25 BT I 2 A7 0 4 4 w8 B R P R, B
DA 36 5 5 328 11 I 8 70k R AR e o A AR T
2R A [a) Aol 26 RV Jon ek 9 162 286 790 15 90 2% 8 K 2
PEAT B I, BCRUORE 1 i T 32 G R A 45 SR AN A 3
JIe 7R o i ath % TR R A 5 PSSR O O B A R e A
REAF IR B T B4R AR o 0 s 5 B2 R BB 7 Sh 7 A
TN RGLASTE 9 RE A7, o e S e Bl 2R 08 ) ik it 119 T
BRI, PO 5 R [R] INF R B W RS 2 R AY B G
FET R RE A VT A 0 4 T R T R SR

MIEL 3 AT LU H s ot % 2 Bl 35 A 5 3% AR AL
VBT BT A W3O, BAEAS I A1 ] 5 20 T
AT 2 Tl I 36 5 P A 1) 2R KR AL st % R A 25 A
Ko EF 4B IANS B R SR s 3 % 3 52 i A 1]
B AELFAER SNt Ry 9% B RS A 3G I, {5 {8 1K
TR 2 FhAS IR ol A IR 7R IS0 Y 3, B
KR AR A2 170 B0 1 5 B A T K o 1 IR 28 7R R T A
[ 25 F T, AR T 3R 58 246 51 7 99 5 ¢ R AR R T T it
JEM AR B B3 A HLREFE S S IR R 2
ISC A, A B BEE AL TER A, LEBEAE A Wi/ ;
W& A BTR B ABIIIA , FEREFE B AR 2 3 E T % H
UORFTR NN T 9% B, L B AR HEA PR AF A S 5 1L
TUORHE) LU RERETE £ 4E RIS N5 7% ZHiT /N B
B, 25 2R R AR B Inh 9% A e/ IME, Z )5
FLREFEREHE LT 4E X A IMA LR B B TR

it 3k DA a3 M al R S AR TR Y % B B R
HRHC R 53 BE DG T % i HG A 2 eI 266 R0 4 R R
X5 R S AR A 5 (8] AR 45 AL A O, AR 5 9 2k FE IR
B IR A5 I REE B 94 R A9 AR o AR B3R PR IR 50
5 QLR T b A OIS AT DL e A 5 R T AL
W5 T LA R 3 R A R R B S AL A
550 2K 78 B R T AR A R ATE By 1 18] U . T
FLAR 5t 8 B2 B0, I 0 AR o 38 AR 3 24 119 75 7K R

;— /%

Fig.3 Influence of different adhesive contents on quality of molding fuel
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Fig.4 Influence of different forming pressures on grain quality
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Influence of different material moisture contents on grain quality
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