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Table 1 Approximate ,ultimate analysis and low calorific values of MS,PP and PET as dry basis

L AR5 /%
Feh ey RS RS RER
MS 2.80 20.16 75.15 1.89
PP 0.31 99.68 0.01
PET 0.27 0.03 91.91 7.79
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Fig.1 TG/DTG curves of mono—pyrolysis of MS and plastics
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Fig.2 TG/DTG curves of co—pyrolysis from MS/PP and MS/PET

SRR N B8 0, JERRAR Y DTG #2656 1
AR EIEZ WS, B RYE L St
MS A, BELAS T A& HAE T, 230 MS A i i 3
IG5 TS 2 AR F WA AR S BENY , 1R SRR
JTRTARAE MS HhE i oI RO N, 4edE T
P 58 T T BN E] 5 MS/PET e Al 1L
MS/PP i fh) e R FE R TR, SOl PP



FHRMA, %

TR R, HEAMEEF L R P g
WVEIE B - CH, - H A H M, 5 MS ##2H 531
AHE AR AR 2, (EASE R Y2, MS/PET 2
P DTG R AE 508 CH A M E 16, 15611
PET #i 5k BB Y455 MS B R Ak s [ v, S35
P2 FR AR |

KRG AR REETE 2L Sy PP BERE T S 2R
SRR RENN | Sy BRI , A0 18 A 1 BB by

B L R R IR R ) ) F AR

Sx=] (da/dt) e (da/dt) w2 |/ (8 tmaN1n) (9)
1 (doddt) e, HEKKEHZ %o/min; (do/dt) e
R T Yolmin .. FIRL B2 1 2k
R %0, HIMEVIIGIRIREE | C it HERK
RN N TR, °C 5 Ay, M (doddr) e/ (doddi) =
1/2 Bk 107 A 3 B IXC [, °C

MS, PP, PET Efih HR fige 1 e B B 1) R 1 2
Bk 2 s (R oo AAMEZLIERIBIREE ,C)

%2 MS,PP,PET,MS/PP #1 MS/PET Ky R4 14 S5
Table 2 Performance parameters of pyrolysis from MS,PP,PET, MS/PP and MS/PET

i 6,/C t/C t./°C /%

MS 183 239 556 76.89 0.90

pp 373 437 474 100.00 1.17
PET 365 423 480 93.92 1.09
MP73 168 452 500 85.39 0.99
MP55 179 451 486 93.55 1.09
MT73 163 382 486 83.02 0.97
MTS55 168 407 475 84.88 0.99
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43.58; FififF PET $BIR LB, MS/PET i
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MS/PET A fif (1) 5 KA B IE R PET Bl HR i 5
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12.37 35.85 43.58
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Fig.3 Theoretical and experimental TG/DTG curves of
co—pyrolysis from MS/PP and MS/PET
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FOIEALRE, FLBYBE I A5 A2 LG AL A R (A
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Table 3 The kinetic triplets of the pyrolysis of MS,MS/PP, MS/PET

v A | oz ) . TG ALEE E/(kJ-mol™) HRIAF A
FER A EL LA LR RS o
MS I y=-4 940.4x-3.6736 0.993 5 3 41.07 1254.12
I y=—17 383.8x+15.678 9 0.9833 4 144.53 1.12x10%2
73 I y=—4597.4x-4.526 8 0.9909 4 38.22 38.36 -0.14 497.22
MS/PP m y=-7353.8x-2.397 5 0.927 1 1 61.14 177.97 -116.83 6 687.92
55 I y==3717.1x-6.767 7 0.990 2 4 30.90 32.83 -1.93 42.76
I y=—4020.7x-7.908 7 0.9419 0 33.70 93.99 -60.29 14.78
73 I y=—4617.7x-4.163 3 0.994 0 4 38.39 39.24 -0.85 718.34
MS/PET I ¥=-5607.8x-3.7827 09737 2 46.62 33.99 12.63 1276.40
= I y=-4209.1x-5.524 2 0.986 7 4 34.99 31.99 3.00 167.90
I y=-4 588.9x-6.235 0.947 5 1 38.15 37.27 0.88 89.93
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Wik 5 e B RR BRI, BIAR g .
ERE AR 1, 53R T £ gm i LJ
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Fig.4 Theoretical and experimental peak—area percentage of
pyrolysis products from MS/PP and MS/PET
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Research on co—pyrolysis characteristics and Kinetics of
municipal sludge and waste plastics

Li Lianming', Pan Yu?, Song Kun?, Li Pei’, Wang Yihong', Gong Jun', Li Kai', Huang Qunxing’
(1.Jiaxing New Jies Heat & Power Co.,Ltd., Jiaxing 314024, China; 2.Institute for Thermal Power Engineering of
Zhejiang University, Hangzhou 310013, China)

Abstract; This study employed municipal sludge (MS), polypropylene (PP), and polyethylene
terephthalate (PET) as feedstocks to investigate the effects of plastic co—feeding on the pyrolysis
characteristics and product distribution of MS. The mass changes and kinetic properties associated
with the co—pyrolysis of MS/PP and MS/PET blends were obtained by thermogravimetric analysis
coupled with the Coats—Redfern integral method. Additionally, the compositions of the resulting
co—pyrolysis products were analyzed by pyrolysis—gas chromatography/mass spectrometry (Py—-GC/
MS). The results indicated that the synergistic effects observed during the co—pyrolysis of MS/PP
and MS/PET shifted the pyrolysis process toward lower temperatures and enhanced the overall
conversion efficiency. The apparent activation energy required for the co—pyrolysis of both MS/PP
and MS/PET blends was lower than that for MS mono—pyrolysis. Moreover,the addition of PP and
PET led to a more pronounced reduction in the apparent activation energy associated with the
pyrolysis of heavy molecular —weight species in the high —temperature region. Compared to the
mono—pyrolysis of MS, co—pyrolysis of MS/PP increased the relative contents of C30+ organics and
aliphatic hydrocarbons, whereas co—pyrolysis of MS/PET not only primarily enhanced the relative
yield of C10~C15 products, but also increased the relative contents of alcohols, aliphatic and
aromatic hydrocarbons.

Keywords: municipal sludge; polypropylene; polyethylene terephthalate; co—pyrolysis
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