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Degradation of Polyethylene Using GaAIMFI Catalyst —Influence of Different Types of
Plastics on Catalytic Activity
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Ga-containing metallosilicates have been employed as catalysts for degradation of low
density polyethylene (LDPE) including small amounts of nylon and PVC into aromatic
hydrocarbons. The catalytic activities decreased with increases in the concentrations of nylon
and PVC in the plastic mixtures, suggesting that nitrogen and chlorine compounds produced
from the decomposition of the plastics caused catalyst deactivation. Nevertheless,
H-galloaluminosilicate (GaAIMFI) synthesized hydrothermally has been found to be a nitrogen
and chlorine tolerant catalyst that shows good performance for converting LDPE into
aromatics in the presence of the different types of plastics. Benzene, toluene and xylenes (BTX)

accounted for most of the aromatics produced.

Key Words: LDPE, Degradation, MFI Catalyst, Nylon, PVC

1. #8

TI7AF v 7 ¥ BRERFBR LB ST, BwmLFRE
B~GBRLTHRYELIMATE I LY 1 7 L EH%
BAR$ 2 Z Lk, AMBEROEHFA & BREXEOBEH
LEERILTHDE, 7SRF v I7OBBITH M, B
FEDBIDORIRYI AL 4y (RYIZFLUERY FoE
L) THY, FOYHAL I ALEHFOBRIEETH S,
RIFVLT 4 OFRTREEL ORI NBERT I DT,
LEFREHED - DIZIRRE OBIRME B O TERDESE
DEF~PNREFDZENRMETHD, iIRGRIRGE
ORIBIZEHTHY, BRIz, TV IL U r— b REY F
V74 VOFERRICKE~OHRIZBEERBRTHS
TERALMTERTWAY , LAL, —BRESSRFy
IRV AV 74 VUNOELRBRE TS AF v I NS
EFhTW3a, KVEMEERRRY FLvT 4 o5 4 BIR
THEDIZHE, BETIRAF v 7 0FBIZETIRMATR
AIRTHB,
EEZEGIEE., BEERY =F L (LDPE) OHfRICE
HAMBOR VB =/ (PVC) DEZLHLMICLT,
THERMEDGaAIMFIE AR L TV 52 . AFFE T,
GaB L VAl Z EOMFIRY A5 1 R OLDPE/S fRIE
IZx4 57 A o 66 (Polyamide : PA) & PVCOEREIzZH
WTHRE L 7=,

2. RB

LDPE BEJhi¥ L UPA £ 712 PVC % 0.2~1.0%2tr LDPE
D5FRIE 10 m/min OERN ARBE T C_BRRGE YA
WTIT27, —B&B (TB) RISHBIZ 77 2F v 7388 0.5g
EREL 455CTROBET o, T TRAELASME
ERM%E. R 0.1g #RBIL- BB (L) RIGHBIcE
ALT 525°CTHEMDAREITo /-, BRiEE AV AR
TR ZERARIGRIZSFAT—AL 2T LI, SEBRERY
RAARCHEIRES & LTEIRL, RE T R7 0 THIF
L,

L LT, BAREEIESO HVoL Y yr—F
(GaMFI. Si/Ga=22.5) & H- ¥ a7A I/ Y r—F
(GaAIMFI, Si/Ga=28. Si/Al=51) . N.E.CHEMCAT ®.o
H-ZSM-5 (Si/Al=15) BIUEEET Ga & 2~6%1BR L
7c Ga/H-ZSM-5 A L7z, Th oKD 550°C THEM

29

®, RIGICEE L7, S OBMERIIBSE 7 E=T70RE
REEBIVCETFARE (2 AVDBRTAFAE) oot
BIEM M L7,

35
30+
25 | -+ Thermal }
N -=-H-ZSM-5
E 20 -0~ GaAIMFI
3 15
> 10
5
0

0 3 6 9 12 15 18 21
Carbon number

Fig. 1 Carbon number distributions of the products obtained
from thermal and catalytic degradation of LDPE.
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Fig.2  Composition of each carbon number fraction obtained
from LDPE degradation over GaAIMFI.
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Fig. 3 Influence of PA concentration on the yield of products
obtained from degradation of PA/LDPE over GaAIMFI.
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Fig. 4 Influence of PA concentration on the yield of aromatics
obtained from degradation of PA/LDPE over various catalysts.
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Fig. 5 Yield of aromatics obtained from degradation of LDPE,
PVC (0.5) /LDPE and PA (0.5)LDPE
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