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Decomposition of primary tar influenced by char particle types

and reaction time during biomass gasification

Jinje Park®, Yongwoon Lee”, Changkook Ryu™"
ABSTRACT

Gasification of biomass produces syngas containing CO, Hs and/or CH,, which can then
be converted into energy or value-added fuels. One of key issues for efficient
gasification is to minimize tar concentration in the syngas for use in a final conversion
device such as gas engine. This study investigated the decomposition of primary tar by
catalytic cracking using char as catalyst, of which the feature can be integrated into a
fixed bed gasifier design. The pyrolysis vapor containing tar from pyrolysis of wood at
500°C was passed through a reactor filled with or without char at 800°C for a residence
time of 1, 3 or 5 sec. Then, the condensable vapor (water and tar) and gases were
analyzed for the yields and elemental composition. Four types of char particles with
different microscopic surface area and pore size distribution: wood, paddy straw, palm
kernel shell and activated carbon. The results were analyzed for the mass and carbon
yields of tar and the composition of product gases to conclude the effects of char types
and residence time.
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Fig. 1 Schematic diagram of pyrolysis and tar
cracking reactors
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Fig. 2 Comparison of product yields by tar
cracking with/without char

Table 1 Product properties of pyrolysis at 500°C
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Fig. 3 Gas yield by cracking of tar with different
residence time
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Fig. 4 Carbon contents in each phase of tar
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Fig. 5 Carbon yields between products from tar
cracking with/without char
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Table 2 Key results of cracking of tar with/without char
Residence time (sec) 3 5
Presence/type of char w/o Paddy PKS wood w/o Paddy PKS | wood
char straw char straw
Tar yield (wt.%) 124 6.5 5.8 5.6 79 44 51 48
Gas yield (wt.2%) 39.1 54.5 57.8 55.7 42.1 594 59.4 59.0
Carbon yield of tar
(% of biomass carbon) 174 7.8 7.9 7.1 13.2 7.2 6.7 8.1
Carbon yield of gas
(% of biomass carbon) 37.8 46.2 50.8 51.3 414 53.6 51.5 52.4
& EA dis] 439 20 2 E3 6045-6051.
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Aol Btz o] Eafo] n A= dgS B3 model for biomass gasification-An overview”,
dEs FUIEE, F8, P29 AFAI Renewable and Sustainable
3522 T7lge] we 29 &2 d4 ®  Energy Reviews 13 (2009) 594-604.
Ao 124-79 %= FAEAa, 2 Z=nj [4] A. Patrick, Horne and Paul T. Williams,
kg AFol A9 (3-5%) paddy straw 65-44  “Influence of temperature on the products from
9% PKS 5.8-5.1 %, wood 56-4.8 %% 7433 the flash pyrolysis of biomass”, Fuel, Vol. 75,
o a2 AR vt &2 Fstdnh #E5 1996, pp. 1051-1059.
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