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Abstract — The pyrolysis reactions of wood were studied by means of TGA and infrared spectroscopy. Series of
spectra of wood recorded at various stages of pyrolysis indicated that mixtures of aliphatic material predominated upto
about 400°C, but aromatic mixtures dominated above 400°C. Polymeric carbon network structures were continued to
grow as the pyrolyzing temperature was further increased.

In order to investigate the catalytic effects of K,CO, on the pyrolysis reaction, 5wt% of K,CO3 was impregnated to
the pure wood sample at room temperature. Some absorption bands of K,CO4-impregnated wood appeared at the same
frequencies as those of KHCO,, which were resulted from the participation of C-O-K bonds as well as C-O-H bonds. The
samples pyrolyzed between 200-300°C produced free-KOH by the hydrolysis of K,CO; with water generated during the
pyrolysis. Above 700°C, the metallic potassium produced by the reaction of K,C0; and carbon was evolved prominen-
tly.
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Table 1. Typical element analysis of wood sample.

Proximate Analysis(wt%) Ultimate Analysis(wt %)

volatile matter 81.0  carbon 47.3
fixed carbon 17.4  hydrogen 6.1
ash 1.6  oxygen 44.9
nitrogen 0.1
ash 1.6

Table 12} 7el,

a‘:lahg 1077 mg/t#] &4
trobalances- o]-&3}o] "é—i’—fsﬂ 250l w2 Age T
Bl 5—144“4 2= Fig, 12 2Fow] nb

Flg 254 7,

'rﬂl-f 10mg Ax2 3lo] #H7do] 6
mm, ¥°] 7mmsl UEH2 sample holder vitlol
HosA =+E o Fig A 6, 9412
vacuum cock® 2 balance® LA ¥ AFH=
£ o]gslo] 10-*mmHge] AZAHE abEo] balan-
cedloll £ gl Adast #3715 Asie, 11, 12
el cockE @i 68 cockE ¥o] He-gasz A7t
A g oFe 98 cockE: Yol K4l 80m!/ minvt
HEZ ged ogn 28 ARE el

2] He-7|#l & A Felzztog 3
74 0,25in, Z°] 2m% ZH]QlAARE FHAA 2L

$7le] AT ¥

Z7| A R

SEE

IEE AL A

7

l’ -
% to vent
Experimental apparatus.

1. He gas cylinder 2. H, gas cylinder
3. Oxy-trap 4. Water-trap

5. Flow meter

6,9,11,12. Vacuum cocks

7. Cahn-electro-balance

8. Furnace

10. Temperature-programer-controller

13. Vacuum gauge 14. Vacuum-trap
15. Vacuum pump
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Fig. 2. Details of reactor.

. Sample holder

. Thermocouple wire (Chromel-Alumel)
. Thermocouple-insulant

. Nichrom wire 5. He-gas flow

. Furnace 7. Quartz tube

Do LN

she Ab4E AASIL silica gelel A A drierite
columng Ay $F7]% A7Askd, Ax9 He-gas®
qhg7lell Eo] spA| Heb, of7lH alge]! (Cu0) =
45 o]gsle] F2]l&E 300CE fAlste 7 (Cu)
2 3947, Hedl §42% 80m// mine® 3 7
ddd ol AzkAdel] was AL H4LE k3, o
Aol w2 AddlF-5 AAA77] A7 Aolet,

Ay 4 ’Loﬂf‘i 10C/ mini o] dALE AR &
Sz gieh, Al5E qRg7lol4] A # 5}

1

E fRlNe]
04 KBroll -EL ghaba o)Al 4l —E—"a% gt o, 7Rsbs)
o] disk Fele] pellets atEo] Hol4d #3715 AHE
sho] JRali4] 2wzl K,COp0l whE F2sts

zjatate,

3. Za A &

3-1. Band assignments

Zabankove AEZeA W 2 Ao Hgk =4
A 2¥ 223 AAS AR, £ ATl 2dEz] ]
e ofz] ER[8-15)0l 7|z} =l=% 23] 5}
kst shdct, Fig, 39 pure woodel thdh ~dE
(25, Fig. 3)oll4l wave number7} 3400 cm™ ¥
o %~ 78k &< (absorption band)+>

Lo o

hydroxyl

—1800
1590 -2 1500
T “’;’_/
g
T 400
~ 1 /
~\ / A ’\ ‘/\ y
F , =
AR AU WA o
\\'~. J AR I, V8 v/ t,,/”\"/ / 3809
S i A RIS g
NN LY W feso §
g o/~ IR (N v/ a
R IR A VWA R WA 1 5
& \ Vet ANV Y o
o A 17001 ww\/\ﬂ\\ // 200
WA/ W/ \\1/
Vol f’/\ ‘! —~ 2 Ny 25
/ ! - \\, |
yoFy / .\: /
b J 1t // !

i ,
N / 1620 1450 /\\ J
i

PR ST IS W B |

4000 2000 1500 900
Wave number (cm1)

Fig. 3. Infrared spectra of pure wood and its
pyrolysis products.
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Fig. 4. Temperature-weight change curves of
pyrolysis.
1. Cellulose (from ref. 16)
2. Pure wood
3. K,COg-impregnated wood
4. Lignin (from ref. 17)
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Fig. 5. Schematic diagram of pyrolysis for pure
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