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Effect of heat treatment on bamboo charcoal far-infrared emissivity

ZHONG Jinhuan, LIU Wenfang, ZHAO Lei, ZHANG Wenbiao* , LI Wenzhu
(School of Engineering, Zhejiang A& F University, Hangzhou 311300, China)

Abstract; Bamboo charcoal is a renewable carbonaceous biomass with unique pore structure and adsorption properties. It
is commonly used in the preparation of various functional composites, such as warm-keeping fabrics and health care
products due to its excellent far infrared reflection properties. In this paper, the far-infrared emissivity performance of
the heat-treated bamboo charcoal was studied. The far infrared (FIR) emissivity of bamboo charcoals (BCs) that were
prepared through a heat treatment in advance was investigated systematically. The elemental analysis, Fourier transform
infrared spectroscopy (FT-IR), specific surface area test, and X-ray diffraction (XRD) characterizations were respec-
tively conducted to analyze the FIR emissivity properties of heat-treated bamboo charcoals, and the factors’ effect on the
FIR emissivity of bamboo charcoals were also discussed. The results showed that, with the increase of the heat treatment
temperature, the FIR emissivity of bamboo charcoals increased gradually, and then maintained at a relatively high level
after a rapid rise. Characterization results of bamboo charcoals also illustrated that the carbon content of bamboo char-
coals remained stable with a heat treatment temperature below 600 C. No notable changes were observed for the FIR
emissivity of bamboo charcoals and a linear correlation between the FIR emissivity and carbon content was found at a
temperature ranged from 600 C to 800 C, in which, the FIR emissivity reached a plateau when the heat treatment con-
tinued to above 800 C. BET measurements showed that the specific surface area was maximized for bamboo charcoals
when the heat treatment temperature was 800 “C. It was demonstrated a positive correlation between the FIR emissivity
and specific surface area of bamboo charcoals, while a negative correlation between the FIR emissivity and the average
pore size of bamboo charcoals. The XRD patterns suggested that there was a weak correlation between the FIR emissivity
and crystallinity of bamboo charcoals. It can be concluded that, the FIR emissivity of bamboo charcoals can be greatly
improved with a heat treatment, reaching up to 0.95 at a temperature of 800 ‘C , which was the most versatile for warm-
keeping textiles and health-care applications. The FIR emissivity of bamboo charcoals was mainly determined by the car-

bon content of bamboo charcoals, for that matter, the specific surface area as well as the average pore size also severed
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as indispensable factors affecting the FIR emissivity of bamboo charcoals.

Keywords : bamboo charcoal ; heat treatment; far-infrared emissivity; physical and chemical properties; crystallinity;

specific surface area; pore size
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