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Table 1 Ultimate and proximate analysis of raw materials

%

TCEMT (ST HRE) Tolb AT (TR

Jtp

C  H O(EE¥E) N s K4y R [EEk

PS 2481 242  24.43
CS 4633 6.11  43.62

1.32 0.96 46.06 4523 8.71
079 0 315 83.06 13.79

HC,H,0 3 FOCER S EMT €S, MN 5 S
JCEFENET CS,PS MR/ itk 46.06%),
PR Sl 45.23% 5 CS WA , HoR Ay 35 A
H 3.15% ¥R 5y ik 83.06%, JFoRHH
WYICRM TR ILEE 2, CS H K TR S 2w
T PS, HATCR G B BT PS, X FEK N
PS & K A BRIRES AR REIR R DL K
i 4 B A ST
F2 BERTWTES

Table 2 Mineral element analyses of raw materials
mg/kg

RS Ca Al Fe Mg  Na K

PS 155511 85922 48292 14220 43934 5617 3832
CS 20663 5012 52 67 3092 81 19612
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Fig.1 FTIR spectra of raw material
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Table 3 Pyrolysis characteristic parameters of samples

FE g EBEECC O BERE/C  ZKIEREC  BKRKEER/(%-mint)  RERE/% 800 CHIERAR/%
1 238.0 278.8 4025 2.19 11.26

PS 2 546.5 577.9 610.3 2.16 5.27 63.66
3 655.6 679.5 713.4 327 7.10
1 259.9 333.2 368.3 5.29 16.62

20S8PS 2 539.1 568.9 608.4 175 451 56.25
3 651.8 691.5 710.3 2.58 5.64
1 270.3 337.5 367.8 8.45 22.18

4CS6PS 2 533.8 563.1 605.0 1.52 3.92 48.82
3 645.8 679.0 697.3 2.11 422
1 273.4 335.6 366.1 11.60 27.98

6CS4PS 2 531.0 563.7 608.1 1.16 3.13 41.40
3 640.7 671.7 698.7 138 3.20
1 281.8 334.4 362.0 15.36 32.20

8CS2PS 2 5193 541.0 575.6 0.95 2.19 34.09
3 609.6 641.7 677.0 0.97 2.17

cs 1 284.0 334.5 361.6 18.97 43.90 27.07

2.2 JRATYCA] X A 89 0

2 % PS,CS K HARAHIAE 20 C/min THE
MR R TG 5 DTG 12k, & 2 a L, PS
(¥) DTG gk S8 3 W] A Ok e, LAt 2

Al R 3 BB B — B B R R AT H B B I
{HIREEN 278.8 °C, B RIRFEEERN 2.19%/min,
RKHEEN 11.26%, PS HAIA LY I LAV T

e A R AR 2T 4k, LG E R
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Fig.2 TG and DTG curves of PS,CS and mixtures
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Table 4 Pyrolytic kinetic parameters of samples

RET e HHEEE HATHT A

Fin C % kJ/mol min™
PS 140~402 6.46~40.86 48.27 5.50x10°  0.978 46
2CS8PS 144~406 5.18~55.79  56.66 3.29x10*  0.98171
4CS6PS  140~402 6.68~66.42  62.59 1.26x10°  0.978 81
6CS4PS 141~403 5.01~74.27  65.75 2.62x10°  0.974 46
8CS2PS 142~402 5.32~80.33  71.27 8.96x10° 0.971 46
CS 142~402 4.83~85.55 73.24 1.39x10°  0.967 51
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The co—pyrolysis characteristics and kinetics of
paper sludge and corn straw

Guo Yadong, Lin Xiaona, Chen Xiaoyun, Tang Binbin, Fu Peng
(College of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255000, China)

Abstract; In order to investigate the co—pyrolysis characteristics of paper sludge and corn straw,
thermogravimetric analysis (TGA) was used to study the pyrolysis process of paper sludge, corn
straw and mixtures at different heating rates (10, 15, 20 and 25 °C/min). The Coats Redfern method
was used to analyze the pyrolysis kinetics. The results indicated that there were great differences
in pyrolysis characteristics between paper sludge and corn straw. Compared to corn straw, the
residue yield of paper sludge at 800 C was 36.59% higher. Whereas the difference of activation
energy and the maximum weight loss rate between paper sludge and corn straw were 24.97 kJ/mol
and 16.78% /min, respectively. As the mass ratio of corn straw increased from 20% to 80%, the
initial co—pyrolysis temperature of the mixtures increased from 259.9 °C to 281.8 °C, the maximum
weight loss rate increased from 5.29%/min to 15.36%/min, the residue yield decreased from 56.25%
to 34.09%, and the activation energy increased from 56.66 kJ/mol to 71.27 kJ/mol. By comparing the
theoretical and experimental values, it was concluded that there was an interaction between paper
sludge and corn straw during co —pyrolysis, which inhibited the pyrolysis process in the low
temperature region and promoted the decomposition process in the high temperature region. The
interaction was significantly existed when the mass ratio of corn straw was 60%. The findings can
provide basic support for the utilization of paper sludge and corn straw.
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