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ABSTRACT

In this study, hemicelluloses were pre-extracted from mixed hardwood chips using sodium hydroxide
solution and then they were isolated from pre-extractives by using various solvents. Isolation was con-
ducted by precipitating hemicelluloses with isopropanol, ethanol, 1,4-dioxane, dimethylsulfoxide
(DMSO) and potassium hydroxide (KOH), respectively. The precipitate yield on alkali pre-extractives
was the highest when hemicelluloses were isolated by DMSO and then precipitated with ethanol. Most
precipitates were yellow colored. The efficiency of isolation was evaluated by analysing the character-
istics of isolated hemicelluloses. Isolation using DMSO, KOH and 1,4-dioxane (80°C) showed rather
high efficiency. The highest total separation efficiency was about 77% when alkali pre-extractives were
reacted with KOH and precipitated with ethanol. The quantity and purity of isolated hemicelluloses were
affected by the solvent type.
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Table 1. Chemical composition of Korean mixed

hardwood chips
Chemical composition Contents, %
Cellulose 44.1
Hemicellulose 25.5
Lignin 26.9
Alcohol-benzene extractives 2.9
Ashes 0.6

212 52 U A Sof

A ER oA 255 AT S = fAERY
(bead 98.0%) & ALBEHGTk M2 Ol F 453
ridEzes YA AT S=2e
(99.5%), isopropanol (99.0%), ethyl alcohol (99.9%),
DMSO (dimethylsulfoxide, 99.9%), KOH (bead
95.0%)E AH&-8tltt 24 Al pHE 24 5}7] 918 of
A EAF(99.5%) T GAF(1.0 M)yS AHE3QITh Ad &
AA & el wlE-2 (99.9%), oFAlE (99.9%) 1]
gk (70%) AH&-3H3 T

ul

m{u
K-l

1,4-dioxane

2.2.1 &lojaz
SR 0N YA AT HFEES A7) 99
A

Cho9] d"%0) 4] ozhe] A



66 A

OA GO Ao ooy 2 AL AAsAT A
7] 57 di#] NaOH 12%, 150°C, 908 Z 7oA A9
A& HIA| Hol Al AH E o] &-5to] A FE5FA AL o]
A4 W S E R e g B Ad5E= W 8v]
ERQA 25 £ 26%0] 3l

)

=l

= £

2.2.2 200l 2Jgt M
Isopropanol ethyl alcohol, 1,4-dioxane (4C)2] 73
4322 230 dhafo] alv| 2 27} 5w =2}
‘}";E}. o] wj isopropanol¥} ethyl alcohol @] 79 &ufj &
A A AFEES pHE ZH 3K T} Isopropanol-2
Atal o} EALO. 2 717 pHE 4 2, ethyl alcohol-2 o
HEALS & pH 52 2 A3 T 470 0] A 48X 750t 1t
S A Z T} 1,4-dioxane (47T)2 S E Q] & ol EAF
& o]gafo] pH 4 24T T 4 COA] 48412 W75

%t} 1,4-dioxane (80°C)S} DMSO= A2 & Eof 9]
T80T A 4AIZE B HFSAIZL AL HEE & F 899
Al Bl Fo o) o ehe-g Pt 1AIZF Fet WHAI AT
KOHE 8% (w/w) 2 A| 230 F9] 5507 o A 4A17F
5 ERSAFS T AAEC & pH SR 2 AT & 499
A ulf ] o] o k8-S W a1 1A17E 52 HAAIF T ©]

e
N
= fo
ot

i opropanol ethyl alcohol, 1,4-dioxane (4

2 823000 Gl 4] 1587 Al =] & A& 2+
2te] §ohg Y3 237} A|2718 0| g5to] 10224
4, YAl sheick o & Aol Fobd A
E3}9 ). 1,4-dioxane (807C), DMSO, KOH A A| A]
< o]&sto] AHsF ). 1,4-dioxane (
A8 2] & dioxane : water (2:1) -8H O
2 e AFolel g Wt AHsA o
dioxane, WEh-, oFA| & =0 & Al A 81l aL tf 7] o

223 Hidlg 2
A—]ii%g] ) WA o]z
EEEE dojzl A g

Eq. [1]& o] g5t} 415
Ses Pl

w,
Precipitate yield, % = V[jfd X 100 Eq. [1]

pr

where,
Wpct = total oven-dried weight of precipitate, g
Wpr = total oven-dreid weight of pre-extractives, g.
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Recovery efficiency of hemicellulose, %

H
_ pct
X100 Eq. [2]

o
where,

Hpct = total hemicellulose content in precipitate, g
Hpr = total hemicellulose content in pre-extractives, g.

Isolation
Tpr T1
— —
Hor Lo H, L,
T, | H: L,

T : total weight, g

H : hemicellulose weight, g
L: ligninweight, g

pr : pre—extractives

1 : precipitates

2 filtrate

Fig. 1. Scheme for calculating a total separation
efficiency.
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Fig. 2. Yield of precipitate based on pre-extractives.

= ) ujdszeso] 2 9 A 67

o AE2 @ A7} 2] 5k= H]-E&-2 KOHE} 1,4-dioxane
(4°0) S o83t AR A] ZF2F 55.8%, 53.4%2 71 =
Qkal, isopropanol (O}A| EAL, FAHS o]-83F A A A
11.7%, 26.9% 2 F2 732 Bt} Isopropanol &
858 Al pHE AM 27 0 2 24353, 4F =
AollA =& W 2l 1d-& ool 54| ¢ A==
Hhdof suj &= @ A Eoffof] &3k A o] WAy sH
of JA o gad o HlEo] Fu uAER A
H]&-2 Sobzl 2 © 2 ek ok KOH H A 9 A pHE
O 270 & 2HsHo] 221 o] AHA| S} H]&0]
ol o 0] % ethanol 7 W55 F3fl 54l ofl 37|
AEZ O A A ESFo|F o] A ghgfo] oz Ao g
worE T, 223 ML 1 4-dioxaned o83 A
Al AAE W 2 §FeFo] 1,4-dioxane (4°C)2) 7%
16.0%, 1,4-dioxane (80°C)%] - 22.9% = T} guj
22000 W]9) W2 A RS o T A AEEA Ul E
AA) 27+ 53.4%, 43.7% = ]S =& AHeFS Helch
Dioxane 3|0 Al & 2 2 2-2] 1 H914| 9} ¥h-G- Al
o)5 7be] 2T Bol ©)1UE ol Ho] ol A
05 £ Bl ool 5171 ThEo) ', 1 4-dioxane
EE PR EEEEEPS R
S R EE N R
6 2 =k T3 dioxane % &
]’\1*4 C 2710l ¢ f-e|skA| ’ﬂ%%“
o A= &o] mj- waL, §hA Oﬂ
L= “401]/\1 4o H1°H T
&°| oF 3uljo o] 27] ufj ol %@"ﬂ 2= AA

R
ox 12
2 oM 4T HT 3o
to Mo Ho T gy rlr rf
2 A {2 B A

i
O
H

B Hemicellulose
uLignin

40

Content, %
8

Isopropanol  Isopropanol Ethanol Dioxane Dioxane DMSO KOH
+Acetic acid +HCl 4T 80T
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