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Study of Thermogravimetric Characteristics of Biomass and Bituminous

Coal during Co-combustion and Sintering Process

FU Shizu', LIU Qinghua’, YAO Xiwen', JIANG Wenyuan', ZHOU Peng', DING Gaohui'

(1. School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China;
2. Contemporary Amperex Technology Co. , Limited. , Ningde 352100, China)

Abstract; With the proposal of China’s dual-carbon goal, the coupled combustion biomass technology of
coal-fired power generation has become a key development direction in the energy field because of its ad-
vantages of low carbon environmental protection and efficient utilization of resources. However, the high
content of alkali metal in biomass, the fly ash produced in the process of mixed combustion with coal is
easy to deposit on the boiler heating surface, sintering, corrosion and other hazards, seriously affecting
the safe and efficient operation of the boiler. In order to deeply understand the sintering law of the co-
combustion process of biomass and coal, the typical Shenmu bituminous coal and corn straw in China
were selected as experimental samples in this paper. The effects of different blending ratios and different
heating rates on the mass change, weight loss rate and endothermic and exothermic effects of mixed com-
bustion samples during sintering were studied. The results show that with the increase of the content of
corn straw in the co-combustion sample, the thermogravimetric curve shows a trend of moving to the low
temperature region, and the maximum weight loss rate peak increases significantly, gradually increasing
from —6% /min to —12% /min. Adding a small amount of corn straw can make the combustion of Shen-
mu bituminous coal more sufficient, but its mass fraction should not exceed 25% . Increasing the heating
rate, the mixed combustion sample burns more fully, and the weight loss rate increases significantly. Mo-
reover, the heating rate of 20 °C/min and 30 °C/min is more exothermic than that of 10 °C/min, indica-
ting that increasing the heating rate within a certain range is helpful to promote the thermal conversion ef-
ficiency of the boiler. The research results are of great significance for understanding the sintering law of
biomass and bituminous coal mixed combustion process and finding techniques or methods to suppress the
sintering of mixed combustion ash.

Key words: biomass; bituminous coal; co-combustion ash ; thermogravimetric analysis; sintering charac-

teristics



