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Abstract

The purpose of this paper is to explore the relationship between different mixing ratios and pyrol-
ysis products in the pyrolysis process of cotton stalk, cellulose and lignin with desulfurized fly ash
as catalyst, and to provide some theoretical support for the efficient utilization and sustainable de-
velopment of cotton stalk. In this paper, through t test, it was found that the desulfurized fly ash had
different promotion effects on the pyrolysis products of cellulose and lignin in cotton stalk. At the

IR

NESIM: I2%, AT, AT RO IIND). 2% 5 8081°%, 2025, 15(1): 516-526.
DOI: 10.12677/0rf.2025.151047


https://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2025.151047
https://doi.org/10.12677/orf.2025.151047
https://www.hanspub.org/

Ni2%, MET

same time, the paired sample T test was used to analyze the difference between the pyrolysis prod-
ucts and pyrolysis gas obtained by the combination of desulfurized fly ash and cellulose and lignin.
It was found that most of the pyrolysis products and pyrolysis gases of cellulose and lignin had sig-
nificant differences at the same mixing ratio. By establishing polynomial regression fitting, the in-
fluence of mixing ratio on the pyrolysis of desulfurization DFA/CE was studied. The model coeffi-
cients showed that the mixing ratio had a great influence on the yield of pyrolysis products and the
yield of pyrolysis gas. In addition, the yield of pyrolysis products of desulfurization DFA/CS stalk
under different mixing ratios was predicted by grey prediction.
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Figure 1. Trend and rate-of-change plots of DFA/CS pyrolysis product yields
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Table 1. The correlation coefficient between the three pyrolysis combinations and the pyrolysis products
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Table 2. T-test results of three pyrolysis combinations
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Table 3. The significant results of the three pyrolysis combinations
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Table 4. Paired-sample t-test results for CE and LG pyrolysis products
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Table 5. Paired-sample t-test results for the yield of CE and LG pyrolysis gases
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Figure 2. Scatter plot of DFA/CE pyrolysis product yield versus mixing ratio
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Figure 3. Polynomial regression fitting of DFA/CE pyrolysis products
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Table 6. Summary of coefficients and goodness of fit of each model
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Table 7. CS gray prediction test table
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Figure 4. CS pyrolysis product gray prediction fitting plot
4. CS A= IR B TN E B
Table 8. Gray prediction accuracy table for CS pyrolysis products
7 8. CS A=)k B UM =
REL FR PRIk E R B
10 5.049 0.772 0.091 5.015
20 1.169 0.719 0.432 0.73
30 5.217 0.594 0.261 3.101
40 2.084 0.964 0.734 3.113
50 2.301 1.355 0.391 3.262
60 0.309 0.502 0.223 0.156
80 2.345 0.77 0.044 1.925
100 3.553 0.135 0.508 2.62
¥l 2.753375 0.726375 0.3355 2.49025
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