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TG and DTG curves of cattle manures
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Fig. 2 Bi-Gauss multi-peak fitting of the DTG curve of

cattle manures
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Table 1 Kinetic parameters for the five pseudo-components of cattle manures

FHIES AL JE VA 5 Nt R Y& ARJFTR K5y
WA YL B85/ °C 283.13 310.66 343.51 397.68 656.00
RS AS 153.62 59.12 24.23 186.38 67.86
4y /% 21.89 37.36 11.36 26.24 3.14
TALRE E/K] - mol”! 33.34 98.27 176.51 31.34 63.27
TEETE + A/s™ 1.73x10° 2.46x10° 5.38x10" 2.83x10' 8.06x10
RERBR 0.9899 0.9773 0.9846 0.9901 0.9842
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Fig. 4 Bi-Gauss multi-peak fitting of the DTG curves of the pyrolyzed cattle manure chars
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Table 2 Pyrolysis kinetic parameters of pyrolyzed cattle manure char derived from different heating modes and temperatures
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COMPARISON STUDY OF PYROLYSIS KINETIC CHARACTERISTICS OF
CATTLE MANURE AND ITS SEMI-CHAR

Liu Yulong', Xin Ya', LiuHu', He Tao’, Cao Hongliang'’, Yuan Qiaoxia'’
(1. College of Engineering , Huazhong Agricultural University , Wuhan 430070, China;
2. The Cooperative Innovation Center for Sustainable Pig Production, Wuhan 430070, China;
3. Wuhan Optics Valley Bluefire New Energy Incorporated Company , Wuhan 430072, China)

Abstract: Based on thermogravimetric (TG) experiments and multi- pseudo- component parallel reaction model,
combining multimodal Gaussian fitting with Coats-Redfern analysis, the pyrolysis kinetic characteristics of cattle manure
and its pyrolyzed semi- char are compared and studied. The effect of making char temperature (300-600 °C ) and
temperature increase mode (slow and fast) is specially analyzed. The results show that with the rise of pyrolysis
temperature, the pyrolysis reaction of cattle manures expresses as the processes of fat- soluble substances,
hemicellulose, cellulose, lignin and ash five major pseudo components which have undergone dissimilation,
decomposition and devolatilization, coupling each other, but with their own thermal decomposition dominant range. The
activation energies of five large pseudo-components are 33.34, 98.27, 176.51, 31.34 and 63.27 kJ/mol, respectively;
the corresponding pyrolysis dominating ranges are 120-400 °C, 250-380 °C, 310-370 °C, 250-530 °C and 600-700 °C,
respectively. With the increase of the making-char temperature, the activation energy of the lignin pseudo component in
remaining semi- char gradually increases. Similarly, the activation energy of ash pseudo component also has different
degree of increase than the activation energy of the ash pseudo-component in the original cattle manure, but it is not a
linear increasing relationship. The effect of slow and rapid making char modes on the activation energy of pseudo
components in sem-char is significant, but the effect on the thermal decomposition dominating ranges is smaller.

Keywords: biomass; biochar; activation energy; cattle manure; pseudo-component



