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Abstract — In this study, we consider gas generation characteristics on pyrolysis of eco-fuel which were made by
mixing of Pitch Pine and Lauan sawdust as biomass and polyethylene, polypropylene, polystyrene as municipal
plastic wastes with catalyst in fixed bed reactor. From the result of higher heating value(HHV) measurement and
of ultimate analysis, the heating value of plastic wastes and a hydrogen content in plastic sample are higher than
biomass. An activation energy was reduced by a catalyst addition. However the catalyst content influence over
5 wt% was insignificant. The yield of hydrogen from gasification of biomass containing plastic wastes such as
polyethylene, polypropylene and polystyrene were obtained higher than that of sole biomass. The high temperature and
mixture ratio of catalyst conditions induced to high hydrogen yield in most of the samples. As the influence of
catalyst, the hydrogen yield by catalytic reaction was higher than non-catalytic reaction. We confirmed that Ni-ZrO,
catalyst is more active in increasing the hydrogen yield in comparison with that of carbonate catalyst. The
maximum hydrogen yield was 65.9 vol.%(Pitch Pine / polypropylene / 20 wt.% Ni-ZrOx(1:9) at 900C).
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Table 1. Experiment pyrolysis and gasification condition of biomass and organic waste with catalyst.
. Ratio with Biomass Ratio with Sample N, Flow Temp.
Biomass - X B
Plastic (Wt%) Catalyst (Wt%) Rate(L/min) (C)
Pitch Na,CO; 5~20 4 600~ 1000
pine K,CO3 (5 unit) (50 unit)
Pitch Ni-ZrO, 5~20 4 600~900
pine (1:1, 1:9) (5 unit) (100 unit)
Pitch Ni-ZrO, 5~20 600~900
. PE 50 . 4 .
pine (1:1, 1:9) (5 unit) (100 unit)
Ni-ZrO, 5~20 400~ 800
PE - . 4 .
(1:1, 1:9) (5 unit) (100 unit)
PE 20
Lauan PP 20 Na,CO; 5~ 29 4 600~ 990
Sawdust K>CO; (5 unit) (100 unit)
PS 20

Ol 4X|3= HM19& 4= 2010



Zetrg 9 vlo] Qo] ol

dasfoll ofet 4 B 54 223

Table 2. Ultimate analysis and experimental higher heating value of various sample(biomass and organic wastes, wt%

on dry basis).
Ratio with Bi
Biomass a'10 W Lomass C H N S (0] HHV
Plastic (Wt%) (MJ/kg)
- PE - 85.70 14.22 - ; 0.08 46.51
R PP R 84.19 15.13 R ; 0.68 46.59
R PS R 88.77 772 R ; 3.51 41.49
Pitch
, - - 48.93 6.12 - ; 44.96 19.12
pine
L
auan - - 49.00 6.20 250 ; 4230 18.40
Sawdust
Pitch PE 50 69.29 10.76 - ; 19.95 32.14
pine
. PE 20
auan PP 20 71.34 9.89 1.00 - 17.77 3428
Sawdust
PS 20
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Fig. 1. 12 Schematic diagram of Biomass Gasification
Process [14].
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Fig. 2. Activation energy with variation mixture ratio of
catalyst with biomass. (a) Pitch Pine/carbonate
catalyst, (b) Pitch Pine/Ni-ZrO..
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Fig. 3. Various gas emission by pyrolysis of Pitch Pine/20
wt% K,CO; with temperature variation.
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Table 3. Maximum Hydrogen yield and experiment condition.
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B Pitch Pine/Ni2ZrO,(1:9), [ Pitch Pine/NiZrO,
(1:1), (Catalyst mixture ratio : 20 wt%)

No T(eg?;a ' Biomass Plastic Catalyst Max(.v(l)—i;);neld
1 900 Pitch Pine PE 20 wt% Ni-ZrOx(1:9) 65.87
2 800 - PE 20 wt%Ni-ZrOy(1:1) 59.48
3 900 Pitch Pine PE 20 wt%Ni-ZrOy(1:1) 51.45
4 800 - PE 20 wt%Ni-ZrO(1:9) 49.88
5 800 Lauan Sawdust PE+PS+PP 15 wt% NaxCOs 46.50
6 800 Lauan Sawdust PE+PS+PP wt% K,COs 44.40
7 900 Pitch Pine - 20 wt% Ni-ZrOo(1:1) 37.63
8 1000 Pitch Pine - 5 wt% K,COs 37.58
9 900 Pitch Pine - 20 wt% Ni-ZrO,(1:9) 36.28
10 1000 Pitch Pine - 5 wt% NayCOs 36.21
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