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Isolation of Lignin from Chestnut Shell by Ethanol

LI Yun-yan,PENG Ya-qin,SONG Guang-sen, LIU Ping and HAN Qing-he

(Chemical and Environmental Engineering Department, Wuhan Polytechnic University, Wuhan Hubei 430023, China)

Abstract: The mass {raction of ethanol aqueous solution, liquid and solid ratio (m/m), reaction tem-
perature and time, which influenced the isolation of lignin from chestnut shell, were studied, and the
optimal technical conditions were resulted. Chestnut shell was comminuted, before being extracted by
benz-alcohol(v/v=67/33). The dried pretreated shell was treated in autoclave at 180 C for 1 h, when
liquid and solid ratio (m/m) was 10/1, and the mass fraction of ethanol 80 %. The extract was vacu-
um evaporated to recover the solvent. The lignin was obtained after the concentrated solution was vac-
uum dried at 80 C, The product was a king of chocolate brown solid,and was characterized by investi-
gating its solubility, IR and UV spectrum. The surface structures of treated and untreated chestnut
shell fiber were observed with scanning electronic microscope (SEM).
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Table 3  Solubility of the lignin isolated by ethanol
2.4 Solvent Solubility
(m/m) N Acetone +
. Benzene —
1 Anhydrous ethanol +
’ ° 1,4- 1,4-benzodioxanes +
L, (39 ’ Ethyl acetate +
, 1, 1.4~ 1,4-butylene glycol +
! (w=5%) +
Hydrogen sulfite sodium aqueous solution
Table 1  Factors and their levels (w=5%) +
Sodium hydrate aqueous solution
A. B. w D.
(m/m) ( )’/,/ % //h // C . " - B
Level  Liquid-solid Ethanol mass Reaction Reaction - Vo .
mass ratio fraction time temperature Notes:"+" denotes soluble," —" denotes insoluble.
1 6:1 60 1 140 2.6
2 8§:1 80 2 160
2 , 230 nm
3 101 100 3 180
, 260 nm
2
Table 2 Orthogonal test results and data analysis ’ ’ ’
‘ /% |
Test No. A B ¢ b Yield 2.0
1 1 1 1 1 8.8
2 1 2 2 2 5.3
3 1 3 3 3 6.2 g L5
4 2 1 2 3 15.1 &
5 2 2 3 1 8.0 .5 1.0
6 2 3 1 2 7.4
' =
7 3 1 3 2 17.0 2
0.5
8 3 2 1 3 17.2 B
9 3 3 2 1 5.2
K1 20.4 40.9 33.4 22.0 0.0 ! . :
K2 30. 4 30. 4 25.6 29.6 200 27&?.& J 300W 135(:11 400
nm avele
K3 39.3 18.8 31.2 38.5 2
51 6.8  13.6 11.1 7.3 2
k2 10.1 10.1 8.5 9.9 Fig. 2 UV spectra of lignin
k3 13.1 6.3  10.4 12.8 2.7
R 6.3 7.4 2.6 5.5
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Fig. 3 FT-IR spectra of lignin
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Table 4 Assignments of FT-IR absorption bands
b b
/em ™! .
Aborption bands Assignment ’
3367 O—H 4 5 4
2917 N N C—H ’
1700 . c=0 ,
1616
o b
1516
1456 N C—H
1246 c—0 °
1043 C—H
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