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Abstract : Sawdust, produced as an wood by-product, is usable biomass as liquid fuels if decomposed to monomer unit, because
the chemical structure are similar to high octane materials found in gasoline. In this study, parameters of thermochemical degrada-
tion by acetone-solvolysis reaction of sawdust such as the effect of reaction temperature, reaction time and type of solvent on con-
version yield and degradation products were investigated. The liquid products by acetone-solvolysis from sawdust produced various
kind of ketone, phenol and furan compounds. The optimum sawdust conversion was observed to be 88.7% at 350C, 40min. Com-
bustion heating value of liquid products from thermochemical conversion processes was as high as 7,824 cal/g. The energy yield
and mass yield in acetone-solvolysis of sawdust was 60.8% and 36.4 g-0il/100g-sawdust after 40 min of reaction at 350 C, respec-
tively. The major components of the acetone-solvolysis products, that could be used as liquid fuel, were 4-methyl-3-pentene-2-one,
1,3,5-trimethylbezene, 2,6-dimethyl-2,5-heptadiene-4-one, 3-methyl-2-cyclopenten-1-one as ketone compounds.
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Table 1. Major compositions and ultimate analysis of sawdust

Analysis Value Analysis Value
Cellulose 454 C 498
Composition ~ Hemicellulose 245 H 6.2
Element
(wt%) igni
o Lignin 26.6 i) N 09
Others 32 0 430
Moisture 31 s 0.1
Component Volatile 726
(wt%) Fixed carbon 201 High heating 4,686
value (cal/g)
Ash 42
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Fig. 1. Schematic diagram for the solvolysis reactor,
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Fig. 2. Schematic diagram for the micro-distillation apparatus.
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Fig. 3. Conversion yield of sawdust by acetone-solvolysis at di-
fferent temperature and various reaction time,
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Fig. 4. FT-IR spectrum of solid residue remained after acetone-
solvolysis reaction of sawdust at various temperature (re-
action time : 40 min).
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Fig. 5. The comparison of GC chromatogram for liquid products
from sawdust by acetone-solvolysis at various tempera-
ture (reaction time : 40 min).

Table 2. The main products from acetone-solvolysis of sawdust

P,izlf Product P,\TS% Product
1 2-methyl furan 18 5-methyl-5-hexen-2-one
2 2,5-dimethyl furan 19  4-acetyl-1,3-dimethyl pyrazole
3 2,5-dihydro-2 5-dimethyl furan || 20  3-methyl-2-cyclopenten-1-one
4 4-methyl-3-penten-2-one 21 35 5-trimethyl-2-cyclopenten-1-one
5 1-methoxy-1,3-cyclohexadiene | 22 2,4-dimethyl-2-pentene
6  4-hydroxy-4-methyl-2-pentanone|| 23  3,4-dimethyl-2-pentene
7 2-furan methanol 24 4 A-dimethyl-2-pentenone
8 2,5-hexanediol 25 1,2 3-trimethyl-cyclopentene
9 Furaneol (strawberry furanone) | 26 1,3-dimethyl benzene (m-xylene)
10 1,3,5-trimethyle bezene 27 1-methyl-4-(1-methylethyl}-benzene
11 2-methoxy phenol 28 3-methyl phenol

12 2,6-dimethyl-2 5-heptadiem-4-onef| 29 3 5-dimethyl phenol

13 2-methoxy-4-methyl phenol 30 1 ,4-dimethyi-2-(2-methylethyl)}-benzene
1-(2,5-dimethylphenyl)-ethanone
2,3-dihydro-4,5,7-trimethyl-1H-

14 2-methoxy-4-ethyl phenol 31

15 2-methoxy-4-propyl phenol 32

indene
1,2-dihydro-1,4,6-trimethyl naph-
16 2-methoxy-4-(1-propenyl)-phencl| 33 ihalene
17 4-methyl-2-pentanone 34 1,6,7-trimethyl naphthalene

¥ AAEL 9g%0] &2 F No.5 (4-methyl-3-pentene-2-
one)) > No.12 (1,3,5-trimethylbezene)) > No.14 (2,6-dimethyl-2,

| Journal of KSEE | Vol.36, No.4 | April, 2014



J. Kor. Soc. Environ. Eng.

OtMI=-SoHZatSol| Qft SHo=RE A A=SHO| T S o7

5-heptadiene-4-one) > No.11 (3-methyl-2-cyclo pentene-1-one)
o]glom, o] 52 H|E3t No. 3, 5, 7, 8, 9, 150] x|yl 9
WS AlE(ketone) SFg=E0 Ut o] 2fofl <= (phenol)F
(No. 13, 16, 17, 18)2} F=F(No. 1, 2, )= th HAES
th o] AE W27} 350C o o]2A W, H|wF] &2
S shetEEol AAF 2alE FETF FaEAY &
BE A oM ES] SRt osto] 4] B2 F
Fol w2 529 AE RbEe] AHE= Aoz Bl
3t 450 HEaetEdt 3% 9 FEEdEe] AYH HE
Hole=tl ols WhH2:=9] STkl 3 2ld o] Ml
coniferyl alcohol®] BE3&7} dojtal, MER QA0 £ A
o<l B-1,4 linkage7} o137} FA|of Zejeie] o] A4
2 Q1 wkg-of o Eafutg, ejaiitg 9 SgH-go] 7H
A= o] thekdt TR0 WEFEIRtEY ATl v F
g Aoz gE g

2 E7F400C 2 A58t & $E2 YAEHE &
212 4-methyl-3-pentene-2-one, 1,3,5-trimethylbezene ! iso-
phoron (3,5,5,-trimethyl-2-cyclopenten-1-one)Ql Z S 2 L€}
W, oMlESY dESENEeel o o= ’%‘“%ol oh
oz WYEE Aoz FAEU o9 HER, =g
Eﬂ(naphthalene)%—, inden, pyrazol 5°| A —f_xﬂﬁ]—% A

HHE]OM:]-

—|—‘

AAskAel e s e] A 2 2 g
chopet skskEsHIe] ARt HuE oSS
Q

%oy

ol
rE
Gl lﬁ
iz
olo
22 o

tX
b
-
ol
-

9.

M
1%
&
i)
i)
)
B~
B
o0

%, T4 6.2%, Ata 430%o !
e, o E- SR s Al
QipH ATE B o FAUF WIS F

ot

r E%

joi‘ AN
N FIF

Q pa)
£

o
x L
o T

»
T
b3

°f

L
2.
O
i
© oo
=2
o
©
\
o
rlr
I
1o
M o
)
rII
olo
e
1
lo 1o
ool o
ol of

i)
o
au)
B>
i
ol
flo
zj
1B
e
olN
_‘\l_‘
(<0
Ed
2
B>
o
4 4
B>
Z 1o Do ot kI o 2

o

o e b

oo o lg
i
e
ox.
o
b
N
rir
__m_1
2
B~

10 T FIO

€ ool

J —

N

1 F—“ pin

m% o rlo
T3
e

oN.

oSk

filo

T

2

N

%)

y

o,

o]

X 9w ok

AN x 1o

o
nﬁ%
o
9%}
V3
(o]
3
N
A
ol
N
-~
of

]_

oﬁ rlo
rulo f

Uehgid, €
ols}oﬂxu S 57@011
OH 350~400 cOﬂAH EM\_EHQ} 271 Bt 245 A2
bl Ro® steldgick

=, opilE-guh L aurg-o] Hekgo] hauE Wabol U}
EPLbe A2, WHE7] WiolA] Heke] A4 vlgo] Z7tst
A B ouiste] AHoz YYE Ay E 7140l 4

N
N
~
S
()
(@)
| =2
_>|:
rr
oy
v P

3 g
055

S

100
:ﬁ; 80 -
2
€ 60
9
c
o
S sl 7 - C
q:.) v P o
g g, Bl
m 20 v
- ——————— -—————— -——~-——QZ
0 T T T T
200 250 300 350 400

Reaction temperature

Fig. 6. Effect of reaction temperature on elemental contents in
acetone-solvolysis reaction of wood (reaction time : 40
min).

HE F ARE Ngewsl 27l v wskshs WAt
o] WHE|o} LFeRLb] held] ofof whet Bhao] 2718

FAM ol dao] WA Aoz Baw g

3.5 MMEQ| AR EtE HAE
oA E-L o Ealul-2 o 23] 350T, 4053} 400T, 405
o] A ARE TEAT. WA EE vFSFEAE

o NN =
ARgste] dEsfol AHgd SiE EITL T ALE A=
A9 F& st dFrEs ok n9IIF =
S AHESEe] KSM 20571 <] 4°H dFs S8 4
Tt 24E A= AaFFH WA AR AuA &
S Table 3¢] A3} 350, 40804 AJGH A=A
o] MourgeFo 7,824 cal/go]il, SEXAFES] FL 364

g-0il/100 g raw material, oA &2 60.8%% 1L, 400C,
40804 WAE WFRYE] TOPIAEE 7,792 callg, 5
EAAEQ] kL 35.2 g-0il/100 g raw material, 9| A] &
2 58.5%2 Upehteh. QoA ket uiek 2ro] 400°T ol A
+ Y=gl (naphthalene)$, inden, pyrazol 5©] A|Zo] A}
/HQOL‘:tﬂ o| AL WIS 71—/\/§]7]_‘: olo] EH Ao

gehEIch meb o4 B8-S Tele A7 30T,
4¢ﬂﬁﬂiﬂﬁ4@i o= HHH Aol AL
AN D AR WATE Tale 0] it
=F 4,686 cal/go] H|3] 2F 167% =713t 7,824
cal/g= %X Q 71 ool e ERE J—iﬂc’qﬁi‘:} #
ol 71k, AGHSI7E cheke oA ARE} she Aol
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Reaction Heating value Mass yield Energy vield
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350, 40 min 7,824 364 60.8
4007, 40 min 7.792 352 585
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