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Configuration Transformation of Lignin in Wheat Straw Acid-Catalytic

Ethanol Pulping Process
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Abstract: Configuration transformation of lignin in wheat straw acid-catalytic ethanol pulping process has been studied by
the analysis of FT-IR, *H-NMR and GPC of milled wood lignin and ethanol lignin. The results indicate that syringyl and p-
hydroxyphenyl propane units are easier to remove than guaiacyl propane unit in wheat straw acid-catalytic ethanol pulping
process. Compared with milled wood lignin, ethanol lignin has less methoxyl group and aliphatic hydroxyl group, more phe-

nolic hydroxyl group, lower molecular weight and narrower molecular weight distribution.
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Fig.1 FT-IR spectrum of ethanol lignin and milled
wood lignin

F PRI, BRI A S 2R A 4T A RS AR AR A, fH—
A R T P R 8 ) AR T R Ak 1% IR 3 420 em
AL P R A I R Y L ISR R 1 OH 4 PR 8, S5 8
ARARFEA L, LEEA 2R PR B IG, X R &
R ORI, RRR P RIS EERT
1722 ot b AR A S A B R (R S 4 PR B0 T
1653 ot A Ay W i ive S AL B AR L O 45 B 3, AT LU
F AR P A R AR, ik



« 12 -

DU 0B AR AT 2 P AR D), X5 SCRRA A AT, B
R A AL 2 W Ab B R b R AR AR 2 R 25
J. 1594 cm™. 1508 cm™ Fl 1422 cm™ ¥k R
Wi 1329 ™t b I ki 5 4R T T LA M B
%, T 1265 cm ™t Al 1124 et g kg S A
FLEER BOTA 5, X UL A ST R A 2 AR T 3 2
DIABIARFEREE T HEEW I E. HEAKREER
I, ZEARBZE 1265 cm ™ b Hmg i 27 FRARAR
2, XULIATE AL FL R o, @ RIKREEAR R R ARG
AR R AL, 1126 om ™t Ab g B Y AR Ak,
WL T 3X— .

F1 KRRFRLHINRKIERITE
Tab.1 FT-IR bands assignment of lignin

e H/em® H &
3420 OH B ERIRE) (AR AR AL )
2937 CH 44z 5] (CH,, CHy)
1721 Je3t4E C=0 MhaEksh
1653 i C=0 iRz
1594 RIS IR
1508 7N =g |
1462 CH 5 fiif (CH3, CH>)
1422 I A IR
1329 T FA C—O MRS
1265 WAIAY: C—O MgEiksh
1236 C—O &AFHRSN (B PRIy B HH RLik i )
1126 WAIARIEAIA - CH 2 ik
1043 C—O &R SN (B H b FE Rk )

22 EREERILEST

BE BB CTENE L5 AT « BEARA T Ry
XT3 F- i My oh 3178, EIAIR T My
7878, Z RS D R 2.48; ZEEARTE HEEIH
ST M, i 2207, EXAHX TR My R
3616, £/ HEEL D N 1.64. XULBIZ B L 2B
BRIG , RIERE TR AR /N, 43 B 5y A A8
7. GEBAZMET, B R R —A T BT
RS B A 7, X R o L5 s e
YIHAN IR TTZ , SOV A AR X B8 T R BN, X
KA [ IR 01 2 B E B A RTR TR
AR, SRR TR B 1 o F B o A A R 5L
FEASAN 7 T F R .
2.3 1ZHEEIRSE ST

BEAR AT M ZEEA T Z [ 'H-NMR 3% & I £]
2 I 3, fb=E00 8 | VA AU 7 R o3 i B L&
26 KA UE L, AR E M LR AT

FABBREEB H23% Hom

i GSH BUARTRER, AR EIC (G)ME T H
FEEMRTT (S)FEEZL, MR ARILE T (H)
A, SRR R BT R B AR SR Y L
RISH BT+ 43 L, B R R BT 2% A A K 25 435 4 B o
(G) B THILMHIT (S)FNFERILLE HoT
(H)WEF A2 70.31% . 26.48% F1 3.21% , Tii
AR T 23X = Fh A LS M BT i 55 | 43 L3 )
4 50.78% . 34.07% Fll 15.14% . PFhA Tt % KA L5 #)
HITI A o LA AR I, 7R 22 BEmR Ak L A P
AP AR, R T F I R RIS M T LR )
JRIER , T A O A S S5 #) BT AR X BOHE I B | X S £04h
AT AT 45 FARSF G SCERO 0 S8 T A5

=)

< <t ol ob-en v [ AT NS on <+

— SO N0 ®© —o< o 0~ o

. noS AN o~ NS Ao

= . e e - .
'

1m 1w 9 8 7 6 5 4 3 2 1 0
A L

2 BEAKREHN H-NMRiZE
Fig.2 'H-NMR spectrum of milled wood lignin
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Fig. 3 'H-NMR spectrum of ethanol lignin
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spectrum of milled wood lignin and ethanol lignin

g AR R B
X% 2K )R AR AR
1 10.00 ~ 10.40 NBA [ 5 | i 7 1.00 1.00
2 7.90 ~ 8.55 NBA F5#% _E /57 7.41 421
3 7.30 ~7.90 POPEP 5 A W0 0.25 1.16
5 6.80 ~7.20 WIS B 5.47 3.89
6 6.28 ~ 6.80 ETEIIN LT 2.06 2.61
10 3.00 ~ 4.10 F A i o 23.31 14.29
11 2.19~2.50 FFEWRCRIE E R 5.60 6.57
12 1.58~2.19 BT 5 B ) o7 24.69 12.91
13 0.38 ~ 1.58 1= FE B R W - 6.21 5.81

e BARARRE MATRIAIAAR (NBA) BUHES 1 34.3 mg Fl 5.8 mg; ZHEAFE KX A AFE ( NBA ) BUHR351 45.1 mg 1 5.7 mg.

JEARRBT R MOBERTT R R AaAR T
T FE RN IR = P REAGE M B CLH A, 76 22 B IR A
O BEE ISR AR T, ARBTER i 158 T A SR R
FEEE R PR IT R A 5 B , T A AN A BE 45 #4 B T AR X
BEHENR B

St IR A RIIR S , AR ER A E S e
B, RIS AN, AR R R O
I, By e & mn b, BE AR B 2R FH AU AE | I s e
WAL S i) 6.32,1.52 Al 6.69 mmol/g, L
AFRRX M ELEERAN S ES NN 484 | 2.22
1 4.37 mmol/g. A& 1 /rF 28/, 73 )
AAEAE . KR B BEIAN 7 F i 3 178 FRIKE
2207, AN F i H 7 878 F#{ILE 3616, £
IYEEE B 2.48 [EILE 1.64.

& % X W

(1] k=, GokE, WaCtE. JEARM A4 AL 2 I
RIS [ J]. H gl 2007, 28 (6). 77—T79.

(2] 2R, BN P SR AR RGBS [J].

A4ty , 2005, 26 (7 ):30—34.
[3] L Jménez,| Pérez,J C Garcia The influence of the

ethanol pulping of wheat straw and of the beating of pulp
on the resulting paper sheets [ J]. Wood Science and
Technology , 2004, 38: 127—137.

(4] Bhisete. DA SRR IEORVAE Y e ALk m Bt 2 (%
FETAL R | £F Y2 1 43 8 BOoKgER /- itse ) [D ] R
HE: KRR R, 2007,

[5] Tejado A, PenaC, Labidi J, et a. Physico-chemical char-
acterization of lignins from different sources for use in
phenol-formaldehyde resin synthesis [ J ]. Bioresource
Technology, 2007, 98 ( 8): 1655—1663.

(6] BEXHW]. M 4etb e [M ] dbat: s Tl AR
#t,1995: 96—99, 125—126.

(7] EALHE, Gkl 2 00E. 22 B 250 g FZE R
MIBETE [ 3], ePgERFl 54K, 1997,5 (1):34—40.

(8] A, ffas. HREAC A S [M ], Jest.: o
%2 ol s gk, 2003 328—329.

[9] #ER. WARREMAEME KBTI [J].
B 4R2#4) , 2004, 19 (2):11—15.

[10] Xuegjun Pan,John F Kadla, Katsunobu Ehara, et al. or-
ganosolv ethanal lignin from hybrid poplar as a radical
scavenger : relationship between lignin structure, extra-
ction conditions, and antioxidant activity [ JJ. Journal of
Agricultural and Food Chemistry, 2006, 54 : 5806—5813.



