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Abstract

The low temperature pyrolysis process of sludge and plastics was performed by hot pressing de-
vice. The effects of different raw material ratio, pyrolysis temperature and pyrolysis time on the
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combustion characteristics of solid products were studied by thermogravimetric analysis, indus-
trial analysis and elemental analysis. The results show that increasing the proportion of plastics
can improve the comprehensive combustion performance index, calorific value and volatile con-
tent of solid products, and reduce the H/C and O/C values. Adding plastics can significantly im-
prove the mass yield and energy yield of raw materials after pyrolysis, but the proportion of plas-
tics has little effect on the yield of raw materials during pyrolysis. With the increase of pyrolysis
temperature, the comprehensive combustion performance index, calorific value and volatile mat-
ter of solid products firstly increase and then decrease, and the mass yield, H/C and O/C decrease.
The energy yield plummets when the pyrolysis temperature is higher than 250°C. The increase of
pyrolysis time will slightly reduce the comprehensive combustion performance index of solid
products, but has little effect on other combustion characteristics. Therefore, the ratio of plastics
has the greatest influence on the combustion performance of solid products, followed by pyrolysis
temperature, and pyrolysis time has the least influence on the combustion performance of solid
products.
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Table 1. Industrial analysis of raw materials and calorific value
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Figure 1. TG-DTG curve of sludge and plastic
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Figure 2. TG-DTG curves of pyrolysis solid products with different feedstock ratios
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Table 2. Combustion characteristics parameters of pyrolysis solid products for different feedstock types
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Figure 3. Calorific value and yield of solid products from pyrolysis with different feedstock ratios
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Figure 4. Industrial and elemental analysis of pyrolysis solid products with different feedstock ratios
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Figure 5. TG, DTG curves of solid products at different pyrolysis temperatures
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Table 3. Combustion characteristics parameters of solid products at different pyrolysis temperatures
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Figure 6. Calorific value and yield of solid products at different pyrolysis temperatures
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Figure 7. Industrial and elemental analysis of solid products at different pyrolysis temperatures
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Figure 8. TG, DTG curves of solid products with different pyrolysis times
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Table 4. Combustion characteristics parameters of solid products with different pyrolysis times
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Figure 9. Calorific value and yield of solid products at different pyrolysis times

9. NEIFAMERRTE)E (R =R B R =

—a—p/C 7032
—s—0/C

0.16 -

s
X 015t

L7 & Q -0.249
® = S
!

.\l>|
0.13
Fs
- 0.16
L 4 0.12 1 1 1 1 1
10 20 30 40 50 10 20 30 40 50
AR [H] / min HAARE)E / min
(a) TR 53 F0IE E Tk (b) H/C 1 O/C

Figure 10. Industrial and elemental analysis of solid products at different pyrolysis times
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