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Table 1 Experimental equipment for molecular sieve preparation
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Table 2 Catalyst characterization equipment
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Fig. 1 XRD diffraction patterns of different modified catalysts
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Table 3 Specific surface area and pore structure of five catalysts

A BETH.FE  BALEEY SRRy SF5L5/
T A /(m*/g) (em’/g) (cm’/g) nm
Cu/MCM-41 260.0139  1.435235  0.016104 21.3360
Co/MCM-41 279.8153  1.467243  0.013682  20.9745
Fe/MCM-41 3145614 1570579  0.012464  17.2325
Ni/MCM-41  277.3507  1.407289  0.008232  20.2962
MCM-41 339.7818  1.036280  0.023835  12.1994
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Fig.2 TG and DTG spectra of cellulose, lignin and
polypropylene
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AR T B AR o D (R BAL & AR Rk
CO, B W 254041 ) LA S 7y LA VA B o 32 33 R 1 7= )
PRGN, FUEEIRBEY CO, BE R T AFE , K
T S5 I T Sy ik o AR JT R B A A AV IR B B LA 0 %
YR W hy 3 v B B D o O A Tl i D 2 K ) T
A, XP 5 MP LSRR, T 2810~3000 em™
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R 2 IR G RR AR . R R T RV ISR B R
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Fig. 3 FTIR diagram of catalytic co-pyrolysis of cellulose

lignin and polypropylene
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PT . BRI, FETIME SN (TCA) B9 3 1 #0585 KW, 45 4k
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1E 650 CIRJE T #H 4T #ui . 10 H 3258 43 Wi R « XP-M/Cu .
XP-M/Fe , XP-M/Co , XP-M/Ni, XP, MP-M/Cu , MP-M/Fe , MP-M/
Co MP-M/Ni Fl MP, #5285 2% A1 1 mL/min 3 3 09 5 20
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Fig. 4 Percentage of substances precipitated from co-pyrolysis of
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cellulose, lignin and PP catalyzed by different

modified catalysts
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YN TR 7= R AR TE o S T-21 4 255 B 9 M S A i o 8
2, HoAh 4 51 A & ot 1k 0 4135 1 05 e KO0y B R
W AR IR T L J B0 e I AT o L DA TG A Ak 3R s
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ZIG VAN T : Bronsted B8 07 38 1 5 7 fb 7 A2 1F 32 2 A9 B
BN W AR R L Ak R B AL A W B T T I AE & pH
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SEREAR, MBS 7 LR T, S T IR M AL At %o R A A8 ) 3
BePE AR OB RS B> K) ™ i — 2B e 3R, 4 s ik
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ML TR Az 5 R 4R B RN e A Sk A1 47 R A o8 B 1 5 ot 4
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SIMULATION STUDY OF CO-PYROLYSIS OF CELLULOSE LIGNIN AND
POLYPROPYLENE TO PRODUCE BIO-OIL CATALYZED BY METAL
MODIFIED MCM-41

Li Yanji, Song Zhaohui, Wang Lei, Yu Xiang, Wu Yutong

(Liaoning Provincial Key Laboratory of Clean Energy, Faculty of Energy and Environment, Shenyang Aerospace University ,
Shenyang 110136, China)

Abstract: In this paper, MCM-41 mesoporous molecular sieve catalysts modified by Cu, Fe, Co and Ni elements were prepared by

impregnation method. XRD and BET characterization analyses were carried out on the modified catalysts to explore the physicochemical

structures and other characteristics of catalysts modified by different metals. The effects of co-pyrolysis of cellulose, lignin and

polypropylene (PP) on the synergistic reaction and the distribution of pyrolysis products were investigated by TG-FTIR and Py-GC/MS.

The results show that MCM-41 can promote the reaction between biomass and PP, and the yields of aromatics and light hydrocarbons are

increased. Compared with MCM-41, modified MCM-41 can promote the precipitation of light olefins, C~C,, aliphatic hydrocarbons and

aromatics. Cu, Fe and Co modification can promote the formation of monocyclic aromatics. Compared with MCM-41, MP-M/Fe has the

highest proportion of olefin precipitation, reaching 59.68%, and XP-M/Fe has the highest proportion of light olefin precipitation,

reaching 32.84%. XP-M/Co has the highest proportion of alkane precipitation, reaching 34.22%. The proportion of other groups of

alkenes and alkanes in the pyrolysis products increases.

Keywords: biomass; pyrolysis; polypropylenes; metal modified MCM-41; bio-oil; product distribution; characterization



