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Fuel molding of cattle manure mixed with biomass pellet and its characteristic analysis

YANG Peng', ZHANG Shengnan®, JIN Zhong', WANG Hongying?, LIU Heying' ,WANG Yongying’, WANG Kuan’

(1. Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. Tianjin Agricultural
Development Services Center, Tianjin 300061, China; 3.Tianjin Fuying Agricultural Science and Technology Co., Ltd., Tianjin 301701,
China)

Abstract: In order to improve the calorific value of the multi-materials mixed biomass fuel with cow dung as the main material, reduce the
sulfur content of the pellet fuel, and improve the applicability and comprehensive quality of the fuel. In this study, three kinds of common
woody and non—woody organic wastes, sawdust, rice chaff and fruit tree residues, were selected as auxiliary materials. The experiment was
carried out by adjusting the ratio of raw materials and moisture content, extrusion molding and characteristic measurement. The influence of
water content and ratio of raw materials on several parameters of pellet forming fuel was analyzed, which mainly included molding rate, total
moisture, ash, volatile, fixed carbon, sulfur content and calorific value. The resulis showed that the pellet forming rate and total water
content were affected by the feedstock composition and water content. The biomass fuel with low ash and sulfur content at high heat was
more favorable for market applications. Under pellet forming conditions, the calorific value of the pellet negatively correlated with the ash
and total water content and positively correlated with the fixed carbon content. Sawdust and fruit tree residue supplementation to the cow
dung was beneficial to reduce ash content, and the fruit tree residue supplementation allowed the increase of the fixed carbon content in the

granules. The 2: 1 mixture of cow dung and fruit tree residue exhibited the highest fixed carbon content, reaching 17.6%. The sulfur content
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in the cow dung on the high side; three kinds of complementary preparations were beneficial to reduce the sulfur content in the molding

fuel:2:1 mixture of cow dung+fruit tree residue, 1:1:1 mixture of cow dung+sawdust+{ruit tree residue, and other combinations containing

0.30% of the sulfur content in the cow dung to 0.10%~0.12%, compared with cow dung, at the same time, an improved calorific value of

2.88%~4.63% could be reached, and the raw material forming rate and fuel combustion characteristics of each treatment group showed that

the 2: 1 mixture of cow dung and fruit tree residue was the optimal combination for the preparation of pellet fuel formulation.

Keywords: cow dung; biomass; granular fuel; molding; characteristic analysis
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Table 1 Each treatment group and its mass matching

Jr5 Ab A G JE AL H
Serial number Treatment Number Mass ratio
1 GRS N1 100%
2 BiR I 100%
3 A bk Gl 100%
4 TR AL L1 100%
5 LIPS NJ1 1:1
6 LIPS NJ2 1:2
7 AN NJ3 2:1
8 e+ Ak NG1 1:1
9 I+ AR NG2 1:2
10 e+ bk NG3 2:1
11 H AR+ LR R R NLI1 1:1
12 A e+ R R AL NI.2 1:2
13 TR AL NL3 2:1
14 e FEH R+ Bk NJG 1:1:1
15 PR A TR A NJL 1:1:1
16 A S R SR A NGL 1:1:1
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Table 2 Effects of raw material moisture content on molding rate

AR Molding rate/%

AbF B2
Treatment  80%  10.0% 15.0%  20.0% M grpey
Average
N1 98.1 87.8 95.4 96.2 94.4 0.05
J1 81.8 93.6 90.4 87.2 88.3 0.05
Gl 87.4 91.9 92.1 89.1 90.1 0.02
L1 94.4 98.6 97.6 97.8 97.1 0.02

NJ1 91.9 91.1 99.0 95.1 94.3 0.04
NJ2 95.1 94.2 95.1 97.2 95.4 0.01
NJ3 98.2 89.7 96.2 96.8 95.2 0.04
NG1 96.9 93.9 94.2 98.1 95.7 0.02
NG2 91.5 93.4 93.3 91.5 92.4 0.01
NG3 98.9 96.0 96.5 97.3 97.2 0.01
NL1 98.4 97.4 98.5 98.6 98.2 0.01
NL2 100.0 99.4 99.5 99.8 99.7 0

NL3 99.5 99.7 99.5 99.3 99.5 0

NJG 95.5 81.8 55.9 90.4 80.9 0.18
NJL 98.8 97.3 97.7 93.8 96.9 0.02
NGL 99.4 98.8 98.8 98.5 98.9 0
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Figure 4 Fixed carbon content
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