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#1 HW-RPFOEERL

Polyolefin PE PP PS
content (%) 95% 71 25 2
Halogen C| Br F
content
(ppm) 5300 <30 <35
CHNO C H N (0] Ash
analysis(%) [ g3 g 14.0 0.6 15 13
metalinash | M@ | Al Si Ca| Ti | Fe
(ppm) 220 | 1300 | 730 470 | 4400 | 280

Magnet
[ Sample holder
Quartz tube holder.

Check wmdow

High frequency

Furnace
power supply cable Pyrolyzer:

Initial temp. : 190 °C
Quartz tube Pyro-foil : 590 °C

Pyrolysis time : 5 sec

Polymer : 0.2-0.5 mg/pulse

Heater cable

Needle heater

<— Interface temp. : 250 °C
Grass lining tube

Thermal
insulator

block Fixed bed Reactor :
Heater blocl Catalyst : PGS40 : 15 mg

i Temp. : 550 °C
Graphite ferrule

<— Interface temp. : 250 °C

reactor

G C/MS injector

GC injection temp. : 310 °C
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4T3RIC TR L 7= B i@ e, &= — Y —K1037K O

RSB B A2 PE 50X RPF - 0.1-0.2mg & &% T
L, K5 0#sts, 10 MM, FEMET 5 Z & TR
(1037K) 4T~ 7, By & fionEyER X Ohssin
BF L GCIEARI, 7777\74:‘/7‘éﬂf:x%‘/vx
BCEISN, TN 523K IR LTV, il
AT L ARISEIC 20-100mg FEIE L, PSR fREE R 23
823KIZ 72 D4 CHEBREIT o7, GC TSy, LA
DEBYTHD, FXVTHA A~V TL FEALRE:
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Gel source | Ga content*/ Relative Surface area / m’g!
Si/Ga wt% crystallinity**

5 16.7 58 70
6 143 112 106
7 125 139 139
10 9.1 220 242
15 6.3 276 357
21 45 328 395
36 27 271 405
57 1.7 309 362
107 0.9 370 422
143 0.7 539 424
215 0.46 392 412

* : {Ga/(Ga+Si)}x100
**: hight x half breadth of peak at 26 =8.0° in XRD pattern
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< 10 Reactant:HDPE Idemitsu640UF,0.2mg
@) Pyrolysis:1037K,10sec
(0] Carrier Gas:He 28mL/min
Catalyst:H-[Ga]-MFI,20mg; 723K
WI/F:0.3g-min-g* (based on n-C,,)
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(KRB —27 IG5 Z Ea3bns,
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styrene

Pyrolysis (590°C)
+ Catalytic conversion

T (Catalyst:PGS40 1mm¢)
Cat./RPF=15.6mg/0.397mg

N b

Pyrolysis (590°C)
RPF=0.37mg
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Evaluation of the Catalyst for Conversion of Waste Plastics
into Aromatics using Pyro-GC/MS

Yoshihisa MATSUMOTO, Kazukiyo TAKAMI, Haruhiro INO,
Ryo TAKAHASHI, Jun-ya NISHINO, Masa-aki ITO and Yoshio UEMICHI

Conversion of low density polyethylene(LDPE) pyrolysate over gallium-containing zeolite catalysts
were studied using a fixed bed reactor which was inserted in pyrolysis GC/MS. Pyrolysis was carried
out at 1037 K for 10 sec in He. The following catalytic reactor was operated at 823K. MFI type zeolites
were used as gallium-containing catalyst materials. The skeletal Ga/Si element ratio in zeolite was
optimized so as to attain the highest conversion of LDPE into aromatics. The deactivation behaviors of
the catalyst were investigated during pulse feeding of LDPE or refuse paper and plastic fuel(RPF)
pyrolysate into the reactor. The catalyst was more quickly deactivated during feeding of RPF than that
of LDPE. This deactivation by RPF seemed to depend on poisoning by chlorine in RPF. This reaction
system was able to clarify the initial activities of catalysts and the deactivation behavior at smaller
feeding than a usual fixed-bed reactor.
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