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Abstract >> The effects of catalysts addition on the pyrolysis reaction of biomass
have been studied in a thermogravimetric analyzer (TGA). The sample biomasses
were Bamboo, Pine and Hinoki. The catalysts tested were K, Zn, Cu metal
compounds. The pyrolysis reactions were tested in the nonisothermal condition
from the room temperature to 550C at a heating rate 50 °C/min on the flowing
of N2 purge gases. Cellulose contents of Bamboo was higher than that of Pine
and Hinoki. As the results, the pyrolysis reaction of volatile matter was finished
near the temperature 450°C. The initial decomposition temperatures of the vola-
tile matters (T;) were 165 C for Bamboo, 190°C for Pine, and 193°C for Hinoki.
Ti decreased with increasing the catalyst amounts in the sample biomasses. The
temperature of maximum reaction rate (Tmax) were 338°C for Bamboo, 378C for
Pine, and 377 C for Hinoki. The effects of catalysts addition on the Tmax were to
decreased it. The reducing effects about Trmax Was the most effective for K metal
compounds catalyst. The char amounts remained after pyrolysis at 550C were
26.2% for Bamboo, 20.7% for Pine, and 20.9% for Hinoki. The char amounts in-
creased with the catalyst amounts.
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Table 1. Chemical composition of biomass samples

Carbohydrates, % Lignin, %
Acid-
] . " Acid- Extract- Ash,
Species Glu- Xy- Gala- Arabi- Man-  in- ol ives% %

cose lose ctose nose nose solu-

ble

ble
Bamboo 57.5 55 04 21 35 206 40 50 1.3
Pine 441 29 24 02 104 302 50 41 05

Hinoki 427 13 05 07 85 345 3.0 60 05

>> BAAUMO K3 =27

Table 2. Mineral content of biomass samples

Contents, ppm

Minerals

Bamboo Pine Hinoki
K 2,940 280 460
Ca 110 600 340
Mg 210 120 90
Na 180 200 240
Al 40 40 40
Cu 30 20 30
Mn 60 40 50
Zn 30 20 30
Fe 50 30 50
P 330 80 60

Zn (NOs), - 6H;0 (99.9%), ZnCl, (99.9%)2} Cu (NOs)
- 3H,0 (99.9%) Stk

K S584] v
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g 20 em’E WHE T AxE v]EA gy
5 go H7bstal A< wwtetH A FUsHA ©A
7} B =& stgirh o] AL 100C o] &3EF 7 %7]
Al 2417 234 AxskiTh

7n 5<% GA] = Zn (NOs)- 6HO - (MW.=297)
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55 g& HUbsta A4 mubetHA FYsHA &
A7} =5 etk o] A& 100C 2] 23 A%
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2 AJgSe] e v o 2 AR5kt AU Hu
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S A3+ TA instrument
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Table 3. Proximate analysis and ultimate analysis of biomass
samples

Ultimete analysis (weo) | ooreicanalysis | H V.
Sample (Wt.%) (keal/

C|H|N|O| S | M[VM|Ash|EC.| ko)

Bamboo |48.8| 63 | 1.0 |43.9]0.002| 2.1|81.1{0.17|16.6 |4,550

Pine |[51.6] 64 | 1.2 [40.9/0.003| 1.877.5|0.79|19.9|4,800

Hinoki [51.2| 6.6 | 1.0 |41.3/0.001| 2.0{79.5|0.21 | 18.2|4,760
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Fig. 1. Comparision of TGA curves for the pyrolysis reactions of
various biomasses
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Fig. 3. Effects of K amounts on the pyrolysis reaction of K im-
pregnated bamboo
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Fig. 5. Effects of Zn amounts on the pyrolysis reaction of Zn im-
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Fig. 6. Effects of Zn amounts on the pyrolysis reaction of Zn im-
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Fig. 7. Effects of Cu amounts on the pyrolysis reaction of Cu
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TSI o714 S AR Alof = AAtE9
& H37E gloyt A A= AxTE55%
o= AT Atk & A0l W A=
o] dojxl Ao =m sfAF

Fig. 70 H® A|zof thet Cu Sl FA=F 3}

Im >iL mh‘.

o rr

N

L Ao

H28d HMb5E 20174 10



A&l w5 549 Bisk A A3s UE

At AAHOE 5% Cu H7} AR AKE T,
IS & 4 glok A5 A(1930), 1% Cu %
wj(178°C), 5% Cu Zu(148C), 10% Cu Zufj(13
1C), 15% Cu Z1j(120C), 20% Cu Zul(1187C)%]
o} T} WSS =S AR E RS0 A
377°C (49.5%/min), 1% Cu Z0j 375C (48.7%/min),
5% Cu 21 366°C (26.5%/min), 10% Cu Z0j 327°C
(18.5%/min), 15% Cu Z0j 339°C (18.6%/min), 20%
Cu Zvl| 310C (14.8%/min)& L}ebytct.

550C71x] 9] A7 2o of& FEmf H(20.9%),
1% Cu Z1(22.8%), 5% Cu Z(30.5%), 10% Cu
Z1(36.5%), 15% Cu ZWH(36.8%), 20% Cu Zuj
(39.5%) At}

T, Toax % 22 2} Shegol] it Cu S0l o] F3F
= Ut AUl fARE Ade B
ot iU AR - T W3} ¥ )7t 165-118T,
T |3} 1§ 917} 338-332°C, ofufj o] w31
L 38.9%/min-18.5%/min HJol 91t F=E o
Ok 26.2-37.3%%th AU AR AL T, Ws}
#9171 190-129°C, T H13} ¥ )7} 378-328C, ©]
o o] ZHhS4r = 49.5%/min-4.7%/min ] $]o]]
olch 7= zho] ko 20.7-38.6%% T}

ZF N 5 S kol 15%5 = Azl tigt

Table 4. T, Tmax Of various samples contained 15% catalyst and
raw biomass

T: (C) Tinax (C)
Bamboo 165 338
Bamboo (K) 140 257
Bamboo (Zn(NOs),) 133 320
Bamboo (ZnCly) 137 228
Bamboo (Cu) 127 334
Pine 190 378
Pine (K) 140 252
Pine (Zn(NO3),) 138 324
Pine (ZnCly) 147 253
Pine (Cu) 136 333
Hinoki 193 377
Hinoki (K) 139 236
Hinoki (Zn(NO3)2) 141 322
Hinoki (ZnCly) 137 251
Hinoki (Cu) 120 339
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Ti% Tma= b= Table 42} ZFHo] |5ttt

4.

my

=

uho 2 s0] ARa) ukgol A Fulo FFS
bR Slste] AFERAT|olN AR WS

Shdeh. AbgE mrol@p At ThubR, At
#Hulo|gla, ALg Fulis K, Zn, Cu F43RE
olleh. W E917olA Lol Al 50T
e&E 50C/minol A GEs) o] WstolA
S

it

>
U |
filo

e

oo mE 41

190C, Hu-2 193C ot} 2 2AE| &3h= it
o A9 22 Yo St Algol FHsto] d&
off 2=7f wol dEdo BR3E o JA = AHA
29 == o] Sl Tiofl theh Sufe] ko=
K, Zn, Cu S| 5% Fa5H3AL 15% S M7=
A= o) H7bgo] S7HE5 Tie WolAls
A UER I

3) A ENEE=7E e 25 (Toa) ol o
3lod= b 338C, AU 378C, Hy 377C %
o Towoll TRk Suio] FFo= K Fuje} ZnCl
7h anpAolqlek. Fu H7lgFol S-S T
= Rorl= AaS UEth Sol2of st
= ZnChE AHE3E 797} Zn(NOs), - 6H,O Sl B
o Tows W5t o F2SAT

4) 550 C7HA] B3| A oL -2 zhe 2 A4
O vt 26.2%, AU 20.7%, B 20.9%%
o} FZufjgko] Srteps e 2] ARl 57t

e AFHE e
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