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Combustion performance of charcoal briquettes made

from three kinds of epicarps

7ZHU Hangrui, ZHUANG Xiaowei, PAN Xin, CHEN Shunwei, ZHANG Jiangli

(Key Laboratory of Forestry Resources Biological and Chemical Utilization of Zhejiang, Zhejiang Forestry Academy,
Hangzhou 310029, Zhejiang, China)

Abstract: TG (thermogravimetry )-DTG (differential thermogravimetry)-DSC (differential scanning calorimetry )
thermal analysis technology was used to analyze the combustion performance of charcoal briquettes made from a
control of pine and fir sawdust and epicarps of hickory (Carya cathayensis), chestnut (Castanea mollissima) ,
and Camellia oleifera. Results showed that the combustion-alleviative phase temperature of the charcoal bri-
quettes made from epicarps was 435.4 °C for hickory, 448.1 “C for chestnut, and 412.3 °C for C. oleifera,
compared to the control of 519.8 “C. The peak value for the combustion rate curve and exothermic curve
showed: control charcoal >C. oleifera-epicarp charcoal and chestnut-epicarp charcoal >hickory-epicarp char-
coal. Comparing five parameters: ignition temperature, maximal heat-release, maximal combustion rate,
maximum weight loss rate, and temperature of the maximum weight loss rate, revealed that control charcoal >
chestnut-epicarp charcoal>C. oleifera-epicarp charcoal >hickory-epicarp charcoal. The control charcoal had an
ignition temperature of 504.4 “C; whereas the hickory-epicarp charcoal was 408.6 °C. The maximal heat-re-
lease for the three kinds of epicarps was 87.76 (hickory), 92.07(chestnut), and 84.82 W-g™'(C. oleifera)with
the control charcoal briquettes having 95.12 W-¢™'. Thus, the charcoal briquettes which have different igni-
tion temperature and combustion character could be made by different addition amount of the three kinds of
epicarps. [Ch, 4 fig. 2 tab. 12 ref. ]
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Table 1 Physical and chemical characteristics of briquetted charcoals made from epicarps
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Figure 1 Ignition temperature determination scheme of briquetted charcoals
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Figure 2 TG curves of briquetted charcoals made from epicarps Figure 3 DTG curves of briquetted charcoals made from epicarps
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Figure 4 DSC curves of briquetted charcoals made from

B AREE, o KR E 6, mRBEME (.., K
BRBE T (AG/d ) e FIEE K JE B RS E HOR V,, ML AH
IO O, 55 5 ARRPET, @ ALT B R, S
504.4 °C, 95.12 W-g', 1.0 mg-min™", 21.48%-min ',
574.7 °C, AHIE 9 L1 AZ Bk S 38 ML o BT AR, 20 R 408.6 °C, 84.82 W-¢', 0.8 mg:min™, 15.95%-
min~ F1465.8 °C, JHIZ% AR S MUK o W E2 0, L R/INHE T 349 A 5 388 AL e > i S 2R 3 ML i > Tl 2%
TEHLH 5 > IAZHER ZE AL 55 Tl SRVE AR B (dG/de) 1607 R TR, 3 2R ZE ML 2% 5 14K e S
AE R i S AL e, (53 AL e A DGR B, HEF I Ay L A% ik SR AL e > A S SR 2 AL
o > M A SR ZE B x> B E AL 2%
F2 REFFUERBESNE

Table 2 Combustion character of briquetted charcoals made from epicarps

epicarps
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