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ABSTRACT

In the present study, biomass pyrolysis was done using five different kinds of catalysts with change
in the support species and their compositions. Ni was loaded on alumina, ceria and alumina-ceria supports
using co-precipitation method. In all the catalysts, 30wt% of nickel was loaded on the support materials.
The paper used in daily writing purposes was taken into account as biomass sample. In the experiment,
1g of biomass was mixed with o.1g of each catalyst separately. Thermogravimetric analysis (TGA) was
performed with all the catalysts diminished the initial degradation temperature of paper biomass sample
considerably. During the pyrolysis process, the temperature was raised from room temperature to 800C
with the heating rate of 10C/min in the furnace. The cumulative H, volume had reached the best value
of 14.02ml with the Ni/ALO:-CeQ, 30wt%/(50wt%-50wt%) catalysts. In presence of all the catalysts, the
highest amount of H, was produced at 800C, 10min. of residence time.

KEY WORDS : Catalyst(Z©l), Biomass(¥}o] 2.7 2), Hydrogen(574:), Pyrolysis(€ % 3l), Paper

(F°h
LM B A dolonas BRE 4 3= 43 Fol
7} &A813 B o] 4x| 72 5l o]

9= 5 < . A4 R AR 18 v 1%7}

T AREHE PAEL AR vFsel 4UD
oo wcl o AWE Aegol ot oAl AHgozM, vhol 2]

dde] Hasttt. =A u¥HrE Tl 52
25 o] &% tANARY] Mol aFHT A
Holl gz . SRS dAE + U
Tcorresponding author : daewon@snut.ac.kr ARSI Z wpoloml A, EBjFE FHE i

514 =44 & AlUIUXIES =2F K193 Xes 20084 128



0| HOI20HAS SEZMHUA LIZ 000 28 =AML

o] EARtE 2 Foll wlolemaE v)E hE

T AAA FHA F4H] At v gzt &

T T v
w2 olejd 4 gtk ol ®WAN BA7E H 74
g T, AL e LTSl A A

A7 vloleuj2dt #7140 #H7ES ol 8t
of dspshy A e dEs) A dY o

$71 197090 ol LA Aol oy 4
QE 850 dF FA0Z 477} Y] gk
U EEDE EREV I I DAL

Zulua )& 8 A9 B4 80%ol e
e B Fodv A9, AR, U, #7 5

el Bopld FR% Fue Axsa vhet
Ang o B2Ea Ao,

Ful 3,

2.2 Z0f

A
S

Jm

Ni& FZuj2 Alumina$ Ceria®l T 74 &
A5 Adstel gAlo] TH9 74 ATl whet
571 9] Zuj& 32 E(Co-precipitaton) &2 A=
stgth N/ALO;  (30w%/7T0wt%%), Ni/CeO,
(B0w%/T0wt%) % F 7k BAHE FAlo &3t
o HE&seE N/ALO;CeOs 30wt/ (40wt2e-
60wt%), 30wt2%/(50wt%-50wt%), 30wt/ (60 wt
%-40wt%) o2 A z3tATh FHFl NiNOy)2 -
6H,0 (Yakuri Pure Chemicals Co. Ltd, Osaka,
Japan), AINOs)s - 90O (Junsei Chemical Co.
Ltd, Japan), Ce(NOs); - 6H:O (Samchun Pure
Chemical Co. Ltd, Korea)® KOH (Samchun
Pure Chemical Co. Ltd, Korea)s &% st
Azd gde 727 FAs OCE 7hgska &
8t KOHE %3] pHISol A pHIOAEE A
sto] wnbalgith SRS AH SR pHTS FAlst
o FE Y3 F 110TNA 2443 AxA A A
z2H EZ0E 2oz ARsk 900TAA 44
b B StaAlA AxsT

23 &8 EAGA)

A BAS 94 Shimadzu TGA-50H 33|
Z 57k Fvleh Fo| vpolewjAE 7 Imgd
0.lmgo® E¥ste] 10T/ minZ Ao A FE
S00C7HA A4A713 NoZ 30ml/min o2 &3
24359

24 =00 E4 =M

Table ! Detailed compositions of catalysts

Sample Narme Sample Composition

NA 37 Ni/ALOs (30%6:70%)

NC 37 Ni/CeQ-2 (30%6:70%)
NAC 364 Ni/ALOs-CeO: 30%6:(60%:40%)
NAC 355 Ni/ALOs-CeO: 30%:(50%6:50%)
NAC 346 Ni/ALO;-CeO: 30%6:(40%:60%6)
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Table 2 Detailed compositions of catalysts added biomass
samples

Serrpie Nae Sample Composition

BNA 37 10%11?10521123(;:?;;;;/0%)

BNC 37 10%1?\10523%812:;0%)
BNAC364 1 o Ni/zil(z%?geigzmaa?%m%um%)
BNAC 3% 10% NVAigg:/chamgg‘;:ISO%:Bo%)
BNAC 346 10% NVAfg:/fcliamefS%O%m%)
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Fig. 1 TGA results of biomass samples with and without
presence of catalysts
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Fig. 3 X-ray diffraction (XRD) of catalysts
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Table 3 Surface Area and Pore Diameter values of catalysts

NA NC | NAC | NAC | NAC
37 37 364 355 346

BET Surface

. ) ‘ N
Area(m™/g) B4 | 4473 | 8721 | 1913 | 4615

Average Pore
Diameter (4V/A | 11707 | A2%5 | 81.03 | 64.82 | 98.18
by BET) (A)
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Fig. 4 The cumulative H, volume from biomass with and
without presence of catalysts at different temperature ranges
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