2a2e 23(2): 19~ 25(F #)
Mokchae Konghak, 23(2): 19~25(Onginal). 1995

SAHel Mzt (1)

- HBt=RHO| MR B -

*2 ., *2

=

O
08
il

g

Liquefaction of Wood ([ )*!
— Analysis of Liquefied Wood Components —

Geum-Hyun Doh*?- Yong-To Kong"?

ABSTRACT

This research was carried out to investigate the methods of liquefaction with Pinus koraiensis, and
chemical components of the liquefied wood by FT-IR unalysis and pyrolysis-GC/MS. Acetylated wood
powder was liquefied above 90% in phenol or m-cresol when treated at about 150°C for 30mun. , using
some catalysts. Untreated wood powder was liquefied above 90% in phenol or m-cresol when treat-
ed at about 200°C for 60min. , using some catalysts. The results of FTIR analysis, carbchydrates were
terribly disintegrated, the other side hignin peaks were occurred in liquefied wood, particulary. The
results of pyrolysis-GC/MS, the liquefied wood have clear four peaks, phenol, guaiacol, o-cresol and
m-/p-cresol, due to degradation of lignin, particulary,

Keywords  Liquefaction of wood, FT-IR analysis, pyrolysis-GC/MS, Pinus koraiensis
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2. 1 ZAKE
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2BE o FHFE B¥o| T4l € WA A3,
A 5 AzFAE FHs $FF71EE A

25 ATH(# F,1985).

2. 3 HE=EXE M=
o e} FE e —‘?—iia] 22& WdE7l %
T HE T m-IYEL 3718k 100200 °Cel

A g F kg &2 He ® 2HES T
dEF WP dHE AAFAG

49 opAEs Fee
waael KBrS £, 3AS
-40)
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{Pyrolysis GC experiment)

o Pyrolysis equipment: Pyroprobe 100(Chemi-
cal Data Systems,USA) with a Plat-
num coil systern

= Pyrolysis temperature: 450°C

Pyrolysis time: 10sec.
o Sample weight: 60~70ug
s GC: Chrompack 438 A
o Temperature: Injector 250°C, Detector 280°C
o GC column: (J & W Scientific, USA)
DB 1701, length: 60m, L.D : 0. 25mm,
Film thickness: 0.25um
Temperature program: 45°C, 4min, constant:
3°C/min. to 280°C; 280°C, 15min. constant
« Carrier gas velocity: He, 0.7ml /min.
» Detector: FID-Detector

°

°

{Mass spectrometry>
= Detector: Kratos MS 25 Mass spectrometer
« Source temperature : 170°C
- Scan speed: 1 sec./decade mass range m/z
28~600

et

3.1 WsERel HE

1.1 OtMIE S SEe| Hgt
ol Qs B¥el FFZF7HgS Table 134 2ol
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Table 1. The percentage of weight increase of
acetylated wood powder.

Species Prefredmmt Treatment Wewght increase

20°C 46~50°C
Pinus koraiensis )_ 13~ 46%,
2hr. t ~5hr,
100
S}{)qA><--.....-....uv-.<n........-n..--‘
S 80T
=
S gt
g 5{)4--:.4..‘--u-n.».--v..--».
g
£ 401
]
£ 30
. 20- ....................
10 dererernnes
0

Norne Ca-B (2.5%) Ca-A (5%)
Fig. 1. Liquefaction of acetylated Pinus koraien-
sis wood powder by phenol at 100°C for

30min.
Note: Ca-A:ferric chloride, Ca~B:sulphuric acid
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(Fig. 1), w3 150°Coll A} 3087 s Tv m-Z2
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zs}. OH:Q} )J
2 9k 10% %

)

01} ﬂf‘f °“§M4;a ivﬂAC’i AL 200°C, 60E-7t
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@ —_— —
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v — —
ot
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- — —
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= 409
3] — m— m——
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Fig. 2. Liguefaction of acetylated Pinus koraien-
sis wood powder by phenol or m-cresol
at 150 °C for 30min.

Note : Ca-Aferric chioride, Ca-B:sulphuric aad

100
7“# ....................................
S -
I
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NS S—

1")\.4 ......... ‘{I—_E“”.”"

None Ca-B{

[T

Laguefaction rate (%g)

ed

QU II{

I

5%)

N
W

5%) Ca-A

S

!(L 3 Pheno! B mCre: soll

Fig. 3. Luquefaction of Pinus koraiensis wood
powder by phenol or m-cresol at 200°C
for 60min.

Note ; Ca-A:ferric chlonide, Ca-B:sulphuric acid
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Liquefaction rate (%)
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ol A g I Ca-B

2 esmmpmon Ca A
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-Catalysts addition{%)

Fig. 4. Effects of catalysts rates of Pinus koraien-
sis wood powder by m-cresol at 200°C for
60min.

Note; Ca-A:ferric chloride, Ca-B:sulphuric acid
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Fig. 5. FT-IR-spectra of Pinus koraiensis wood
powder and acetylated wood powder.
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Fig. 6. FT-IR-spectra by liquefied wood from
acetylated Pinus koraiensis wood powder
with phenol

Note: Ca-A :ferric chloride, Ca-B:sulphuric acid
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Fig. 7. FT-IR-spectra of liquefied wood from
Pinus koraiensis wood powder with m-
Cresol.
Note: Ca-A:ferric chloride, Ca-B:sulphuric acid
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Table 2. Peak assignment of pyrolysis product of Pinus koraiensis wood powder and liquefied wood.

Peak Compound Peak Compound
No. No
Butanol 6 Phenol
2.3-Butandione 17 (ruaiacol
8 o-Cresol

Acetic acid

‘ Hydroxypropanone

6 3-Hydroxypropanal

7 3-Butenal-2-one

8 2H-Furan-3-one

9 3-Furaldehyde

10 Rutandial

11 2-Hydroxy-3-oxobutanal

12 2-Furfuraldehyde

13 2,3-Dihydro-5-methylfuran-2-
one and 2-Furturalcohol

14 S5H-Furan-2-one

15 4-Hydroxy-5,6-dihydro-2H-Pyran -2-one

1
2
3 Hydroxyacetaldehyde
4
5

19 m-/p-Cresol

20 4-Methylguaiacel

21 Dimethylphenol

22 1,5- Anhydroarabinofuranose

23 4-Vinylguaiacol

24 5-Hydroxymethyl-2-furaldehyde

25 2-Hydroxybutanedial

6 2-Hydroxymethvl-5-hydroxy-2,3-
dihydroxy-4H-pyran-one

27 1.5~ Anhydro- # -D-xylofuranose

2 Vanillin

29 Levoglucosan == 1,6~ Anhydro- £ -D-glucopyranose
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Be) %5t 7o) #AE ABE BYOU 1743
eml, 1,369cm ™ @ 1,.233cm el A} Zof Boj v
v A o g7t ¥ &E4FUSS ¥ 4 Ut
(Fig. 6).
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2o Byt wi g At
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g oy el B&o &) gestEel ¥

gh 2l e gavt FeRAH uElgh
2.2 YE3| GC/MS £4

(Faix,1990ab - 1991ab)
GCel oj3t A& dx(Fig. 8), Fxjg] B& e
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Fig. 8. Pyrogram of Pinus koraiensis wood powder
and the hquefacted wood. Peak numbers
refer to the compounds list in Table 2.
Note : Ca~A :ferric chlonde, Ca-B : sulphuric acid
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Fig. 9. Mass spectrometric charactrization of four peaks
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