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Research on co-combustion characteristics and Kinetics
of green bamboo charcoal and anthracite

ZHANG Yimin', XING Xianjun®

(1. School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Institute of Environment,
Hefei Comprehensive National Science Center, Hefei 230051, China)

Abstract; The aim of this study is to reveal the co-combustion reaction mechanism of green bamboo charcoal
and anthracite, and to clarify the main factors affecting the co-combustion reaction of the mixture. At the
same time, it also provides a theoretical basis for revealing the optimal ratio of biomass pyrolytic carbon in
mixed fuel and the application of biomass pyrolytic carbon in power plant boilers. The non-isothermal thermo-
gravimetric(TG) analysis method was used to study green bamboo charcoal and anthracite. The results show
that biomass has good combustion performance due to carbonization, which significantly reduces volatile mat-
ter and significantly increases fixed carbon, while the combustion performance of anthracite is relatively poor.
The addition of biochar can improve the combustion performance of anthracite. Due to the different volatile
content and carbonization degree of the mixture, there is obvious synergistic effect in the co-combustion
process. Kissinger-Akahira-Sunose(KAS) and Flynn-Wall-Ozawa(FWOQO) methods were used to fit the com-
bustion reaction of the mixture, and the fitting effect of FWO equation was better than that of KAS equation.
FWO kinetic fitting results showed that when the mass ratio of green bamboo charcoal to anthracite was 5 # 5,
the carbonization temperature was 460 °C, the activation energy reached its minimum value of 25. 39 kJ/mol.
The research on the co-combustion of biomass pyrolytic carbon and anthracite is of great significance to the in-

dustrial application of biomass resources,
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wOKAM /Y% wFER S /% w R/ % w(BEEB /% w(O /% w(H) /% w(O)/% wN)/% w(S/% Ml/ke)
Ca 2.33 13.32 41. 21 43. 14 48. 76 2.33 3.97 0.71 0. 69 4 312.10
Be 4,77 83. 17 0.98 11.08 47,91 5.92 39. 93 0. 35 0. 14 6 430. 32
B;-360 3. 30 62.52 2. 00 32.18 61.04 5. 87 27.16 0. 45 0.18 6 787.69
Bg-400 3.21 42. 64 2.92 51. 23 72.79 4. 82 15. 50 0. 55 0.21 7 017.96
B;-460 3.48 36. 17 3.35 57. 00 77.02 4,12 11.17 0. 64 0. 22 7 076.09
Bs-520 3.68 30. 19 3.57 62. 56 79. 89 3. 87 8. 07 0.71 0.22 7 189. 41
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2.1.3 FHRIHRIER G Hh

TETHRHE R N 20 °C/min B, A FEBIR H )
Bs-460 #1 Cy #ABEHY TG F1 DTG £ an &l 3
FIiR

L —=Bg10-460 : CA0
~*~B;7-460 : Ca3

| Bg5-460 : CaS5
v Bg3-460 : CA7
~+-B;0-460 : CA10

0 200 400 600 800 1000

i 8/°C
(a) ANFHBIRLLTGIZE

= B10-460 : CA0
= Bs7-460 : CA3
=B 5-460 : CA5
v B 3-460 : CA7
- B;0-460 : CA10

0 200 400 600 800 1000
)8/ °C

(b) NHBIREDTG Lk

B3 #&E TG DTG @

IR T34 2 /(%/min)
=N

AFBIR R Be-460 F1 Ca HRA bR 1ES
LA 4 el

PABE AR M AR 7R Be 78 497 CHHL AA 2
F RABEIEAE, 1M Ca AE 615 “C R B A B i 1Y
WABRIEME . IRAWITE 497 ~615 C Z 4452 4>
AR BRI R B A W) 148 5e 52 B Be A1 Ca
WS . SR, BEA Be FF b 5T 20 B0 S0
615 “CRRFIT AR VAL 328 Wi 55 » 11T 497 °C BfF 3 11 0t
{50 . RSV 1 RIS (EREH B IR
R RO 0 2 0 R T 2 A e T
/. FERFRI B Be B 0 BN B Xt
REVRIRbES AT B3 .

NERIF Be BIBINXT Co MABETERER B2
Wi AR A P7E 20 °C/min IHABERFES
. BEFH Be WM AN, T Fn T 5% 47
A0 T fE BRI EER T T 5. HRAEYH
B BUR IS 70200, T, {HFFAT T 130 °C,
i T AEAXFEAR T 51 °Co T (AR 325
72 B 1 T {E5% Be fERMRATRL T IT IRk bE
IR B TIR AW . fedt T Cy
PR3 B RETICRIAABE -

55 IRV o SCHRE 21 148 H AR 89 Jo o R 1 s
G IR 2 PG SN DT 42 1 e i ) Fie AR e
L. BEERA Y Be B B30 FE i A
BetkREZ R . S MM 0.46X10 " min® « C°



610

ST K FFHCH RFFZR

748 %

PEH] 1, 43X 107 min® « “C*, C fH M 0. 44 X
10 min « C? 42755 1. 12X10 ° min » ‘C%, X
R Be BIIMATRT DIAERE Co R BEMERE LI

T Be Fl Co JRBE N A9 e, sk, T, T
CHIS WAL RLNER . R Be 5 Ca MBAEE
SN 3k FR ] BEAEAE WM R0

x4 AREBIRE Bo-460 1 Ca IS ES
(dm/dt) max/ (dm/dt) mean/ S/ Fin/ Cc/
FE il T;/°C T;/C } ) R o ‘ o
(% /min) (% /min) (1077 min? « C3) (1075 min « *C2) (107° min » ‘C?)
B;10-460 ¢ CAO 392 587 11. 02 2.02 2.47 14. 41 1. 31
Bs7-460 2 Ca3 402 709 9.07 1.81 1.43 7.35 1.12
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