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FF, BRI HAE TR THREE . IR R RS BT  TRAAE R T ARG AF B RN 45 7 XU . IMTR AR 1 A Be R ( DTG ) Hfy
LRTLUE WG /N REFE R B AR, 2 % 4 o B A e 33 R b 20. 79% /min B WTREAIR N 2. 08% /min, /NEEHE
FF 1 2 BRIRBE BN B R 6 (40. 33% /min) HUBLAE 419°C TR & L9 B9340, TR A R R e tE R
TE BRI W B W v e i 7 I S B 2 525°C  JFAE L B Bt B 2 MR ba g, 3 IR B R RS 0 L ) ) [ A1
BT AR BT 20% 0938 SR FEIXA] g 260 ~268°C , MiF 5 K PEREM HL/ N EFEFF I T BE R, B
EFEFE LLBIRRAR, AR BE U 520°C 2218 1T+ 2 596°C . MEE S IABEARIEFEE( S, ) b , EREFF R & A BUR/N T
40% B}, Sy KT 3.60 x10 7%/ (K’ »min® ) , BEHPIRMAZH & W AR IERCIF O RABEEPE . Hh 22 M4 B 34 ( DSC) B d 43
BRI /INZZREAE ST 43 B00h 409% B SRR TBCHA S S SRR 1Y) 84. 14% o AEF B BE AR T DRUF B I ke ke it
BENT , 5 IRBAB IR B/ N2 FEFF IR I 40% AL L
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Co-combustion Characteristics of Bituminous Coal Blended with
Wheat Straw of Different Ratios

MA Qiulin  YANG Zhendong HAN Lujia HUANG Guangqun
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Taking rape straw and anthracite and bituminous coal as the research object, based on the
simultaneous thermogravimetric technology, the dynamic characteristics of co-combustion were studied
systematically with different mass fractions of wheat straw (100% , 60% , 40% , 20% , 10% and 0) and
the ratio was optimized. The results showed that WS was rich in volatile matter with a content of
75.69% , while bituminous coal had the highest fixed carbon content (54.77% ). Therefore, the fuel
ratio (fixed carbon/volatile) of BTC (1.67) was much larger than that of WS (0. 14), indicating that
bituminous coal was more conducive to combustion. There was significant difference on co-combustion
characteristics under different mass fractions from TG and DTG curves. From DTG curves of
co-combustion, it can be seen that as the proportion of wheat straw was decreased, the volatile
combustion peak was gradually decreased from 20. 79% /min to 2. 08% /min ( WS10% ). The maximum
rate of fixed carbon combustion of wheat straw (40.33% /min) appeared at 419°C. The ignition
temperature was not significantly improved when the ratio of straw was declined to 10% , which was
within 260 ~268°C , indicating a desirable performance of ignition. While the burn out temperature was
significantly improved along with the decrease of straw from 520°C (WS) to 596°C ( BTC). The
comprehensive index (S,) value was decreased from 8.78 x 10 %>/ (K’ +min®) to 1. 17 x 10 " %>/
(K’ +min®) as the straw ratio was decreased, indicating that the combustion performance was gradually
weakened. However, the group WS40% with a S, value of 3.60 x 10 7%?/( K’ + min®) can ensure
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better combustion behavior. From DSC analysis, mixture with 40% propotion of WS can release heat up

to 84. 14% of BTC’ s. In summary, based on the evaluation of combustion performance and improving

heating value of mixture, the mass fraction of 40% was recommended for wheat straw when blended with

bituminous coal for co-combustion.

Key words: wheat straw; bituminous coal; co-combustion; optimal proportion
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Tab.1 Basic properties of samples used

S8 INEFERE R
FEEKE/ % 5.13£0.65 2.71£0.01
T ERSFERESE(THR)/%  75.69 £0.55 32.86 +0.01
% TRAY T (T 3E) /% 8.41+0.21  9.66 £0.02
BT R A % 10.77 +1.41  54.77 £0.03
SRR 0.14 1.67
C Bt 8 (T5) /% 43.80 £0. 14  76.98 +0. 60
H B85 T5) /% 3.60 £0.04  4.27 £0.01
gt N (TH) /% 0.87 £0.04 1.08 0.0l
ﬁ S RT3 /% 0.33£0.05 0.48 £0.02
Br o Bl ( T4E) /% 42.99+0.54 7.53 +0. 64
Abrlt 0.99 0.67
Sk EL 0.74 0.07
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Tab.2 Basic properties of samples’ ash

Sk (2)

240 INEREFF R
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Fig. 1 Combustion characteristics of blended sample
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Fig.2  Analysis method of ignition and burn out temperature

of blended samples
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