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Abstract: The effect of AI-MCM-41 preparation methods on the catalytic degradation of linear low density poly-
ethylene (LLDPE) was investigated. Al-MCM-41 catalysts were synthesized by direct method (AlI-MCM-41-D) and
post treatment method (Al-MCM-41-P) and their characteristics were elucidated by XRD, BET, NHs TPD, Al
MASNMR. TGA kinetic analysis showed that the catalytic activation energies of AI-MCM-41-D and Al-MCM-41-
P were 197.54 and 174.26 kJ/mol, respectively. The higher catalytic activity of Al-MCM-41-P would be attributed

to its smaller pore size as well as higher number of acid sites that are accessible.
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Figure 1. Schematic diagram of preparation of cataysts.
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Figure 2. X-ray diffraction patterns of AI-MCM-41 cataysts.

Table 1. Physical Propertiesof MCM-41 Catalysts

Ser Av. poresize Wall thickness
Supports (/g (4)* ()
MCM-41 1120 31 152
Al-MCM-41-D 1005 340 14
Al-MCM-41-P 1032 310 153

#Ser and average pore diameter were measured by using N, adsorption.
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Figure 3. NHs TPD of Al-MCM-41-D (a) and Al-MCM-41-P (b).

=1

, °i= AI-MCM-419] Wl met A EYolr) A
= Al steZt H27] diito 2 getd) & Al-MCM-41-D
A A& hydrogd 2] AT Foll AlS H71sr] wiE
, AlS Al-MCM-419] = 144 e 94 o oy #UsHA 9
& & glrh B3] AP w3 Al-02] Agtdo)rt ZH2t 057,
75 A g RS ﬂaﬂléﬁitﬂ. ko] Alo] MCM-419] 24 1)
of EAEHA Har o)X FF ¢l B3 Al stes W
&2 NH; 271 Asb7] oA ‘E} HhHe SA e

- O] x.]:L 7]___,6—], S

ko1
=
z;]—

T Ay
4 o ox »

i

g3k ZujeE Al(V) steZl diF-% dt

2% wyle] 9x|ahA €k w}aw TPDSE NMRe] 4]
atoli= MCM-419] 718 H(eF 10~15 A)dll 7191EF Al(IV)
site?] A 7h5 A Aolel i@ Ao 1At Aguado P
3 ghwufol o] abel] ok Aol of#fe Z1& NH; TPD
¢} “AINMRE AT 3k3ict

_f'io?LF

og N Romr e
ﬁmOl'J

42 ME MUE Zz|ofel2 HIS2 S0l Y6 S5t

Figure 5% %-28°] 20 T/mind A8 Ad%x Zgjojdude] &
T3l WSl A o] TGA A#E YERd Aolth ZmjlE A3t
2| = 79 vste] A-MCM-41 ZujE AFE8IS o A3 A
Ue Zogale] diRs) L%t oF 50 T AL Lol o=

gollgdle] Fv] A3 F93te] mX= FF 125
alcined
)
<
L L L L
150 100 50 0 -50 -100
Chemical shift(ppm)
@
)
<

Calcined

1 I ]
150 100 50 0 —50

Chemical shift(ppm)

(b)

—100

Figure 4. ZAl solid NMR spectrum of Al-MCM-41-D (a) and AI-MCM-
41-P (b).
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Figure 5. TGA curves of LLDPE in the presence of catayst at a heating
rateof 5 C/min.
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Table 2. Pyrolysis Kinetic Parameters of non-Catalytic and Catalytic
Degradation of LLDPE

Heating rate(‘'C/min)  InA(min™) E(kJmoal)
5 39.58 247.43
LLDPE 10 39.01 24413
20 39.52 247.82
Average 39.37 246.46
LLDPE+ 5 29.28 177.64
Al-MCM-41-D 10 3158 186.04
(SIO./AI,05=30) 20 39.93 228.95
i Average 33.60 19754
LLDPE+ 150 gg.ig 122.6153
Al-MCM-41-P ” g 817
SiO,/Al,05=230 } .
(SOJALO,=30) Average 20.31 174.26
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