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different mixing ratio of carbon

thermal reaction ratio of C

characteristics 0% 10% 20% 50% 100%
initial oxidation 764.2 772.6 772.1 768.5 756.6
temperature/°C
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Effect of Carbon on the Ignition and Combustion Characteristics of Amorphous Boron Particles

LIANG Dao-lun', WANG Zong-tao’, LIU Jian-zhong' , ZHANG Yan-wei' , AO Wen', Xl Jian-fei', WANG Yang’,

ZHOU Jun-hu'

(1. State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, China; 2. The 41st Institute of the Fourth Academy of CASC,
Xi'an 710000, China; 3. Institute of Advance Technology, Zhejiang University , Hangzhou 310027, China)

Abstract: Carbon is the main component of a combustion products of boron. It has important influence to secondary ignition com-
bustion. The influence of different contents of carbon on the ignition and combustion characteristics of boron particles was studied
by thermogravimetry(TG) and differential scanning calorimetry( DSC) , X-ray diffractometer(XRD) and laser ignition test system.
The mass contents of carbon in the mixture of boron and carbon samples were set to be 0%, 10% , 20%, 50% and 100%.
Results indicate that the addition of carbon make the sample weight gain lower during the process of heating. The influence of the
mass content of carbon on the heating process is complex. When the content of carbon is low, the oxidation reaction delays and
the heat release increases, while as it increases, the results turn to be opposite. Under oxygen atmosphere , with an increase in
the mass content of carbon, the maximum combustion peak intensity of the sample decreases, the burning time of the sample is
prolonged from 2436 ms to 2909 ms, but the ignition delay of carbon to the sample is less, not more than 3 ms. The combustion
products are black massive solid, which mainly consist of boron oxide and carbon, etc. The analysis of the combustion products of
the sample shows that the ignition combustion reaction of the sample is not sufficient.

Key words: physical chemistry; amorphous boron particles; carbon; thermogravimetry-differential scanning calorimetry
(TG-DSC) ; laser ignition; X-ray diffractometer( XRD) ; combustion characteristics
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