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Thermal Degradation of Bamboo Lignin in Alkaline Ethanol Solvent and
Product Analysis

WEI Jin-jin, L1U Jian, GAN Li-hui, LONG Min-nan

(College of Energy, Xiamen University, Xiamen 361102, China)

Abstract: The thermal degradation of bamboo lignin in NaOH-ethanol solvent system was studied in this work. The effects
of NaOH concentration, reaction temperature, reaction time, and dosage of ethanol on the phenolic products were
investigated, respectively. The degradation products were analyzed by GC-MS and FT-IR. The optimum conditions were
achieved as follows: Mpamoo lignin = 5 9, Cnaon (in alcohol aqueous systems) = 20 g/L, Vetnanol = 10 mL, reaction temperature
is 240°C and reaction time is 2 h. The total relative peak area of phenolic products in the degradation products was 73.88%,
and the yield of residue was 30.67%. The main products of bamboo lignin degradation were phenols, such as phenol
(17.98%), 2-methoxyphenol (16.49%) and 1,2-benzenediol (10.03%). The results indicated that higher yield of phenolic
products was obtained under the optimized conditions compared with the reports. This work showed the potential to
degrade bamboo lignin into high value products in NaOH-ethanol solvent system.
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Table 1 The components and chemical properties of

bamboo lignin
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WAy 0.697
Wiy 2.98
PR PEAR TR 8.45
AT R 73.99
(=SS 2.97
S8 3.88
GBS 6.85

Rof fige IS IO 1% 4% 2 BB TR Y R 1B A N WD I SR Y
GSHO0.1/20 ®E S ni%e, HARGHAFMR GC-MS
QP2010 Plus., 3 EH#HL A ] B8 7 2L 4GSR
Nicolet Avatar 330 735! X} FAREf =4 HEA T4 Bz .
1.2 IARRZRIARBERRZ M

IR, TARBTE M NaOH-2, 1%
IKERRFIR R EIRELAE 12 10 (g/mL) B, A7
RIGE R T, LR, BRI
5 g MTARRE, A NaOH FI ZEE/K AW 50 mL $i
PEAUR TR 700 i, AR TR RIS AN RV 22 5
TEEEMAREE, N —ERE G, SR EHKER
IR CR B TR R A NaOH-Z Bk
TR A TRTIR R AR, ST NaOH YR | AT
B RV ORI T, Wk 2
BN

R 2 MRBER PR SR S5
Table 2 The optimization of bamboo lignin
thermal degradation conditions

AL
JF%  NeOH (M:Tzm BRI RRHRE — JkE
KW ) Ig-L [El/h ¢ (299.7%)imL
1 0 2 260 0
2 10 2 260 0
3 20 2 260 0
4 30 2 260 0
5 40 2 260 0
6 20 0.5 260 0
7 20 1 260 0
8 20 2 260 0
9 20 3 260 0
10 20 4 260 0
11 20 2 200 0
12 20 2 220 0
13 20 2 240 0
14 20 2 260 0
15 20 2 280 0
16 20 2 260 0
17 20 2 260 10
18 20 2 260 20
19 20 2 260 25
20 20 2 260 30
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Fig. 1 The optimization results of bamboo lignin thermal degradation conditions
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Fig. 2 GC-MS analysis of bamboo lignin degradation products in alkaline ethanol solvent
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Table 3 Main products of bamboo lignin thermal degradation in alkaline ethanol solvent
A B4 B[] fmiin TR % A AR

2.652 4.27 Pils 2 g 97
2.688 1.49 LIRS 95
8.221 3.2 48 g 97
11.512 17.98 KW 98
11.67 6.66 3,4- - H LI A 20
14.427 151 2-H 3T 98
15.308 16.49 2-F G e iy 97
17.552 8.69 1,2-— AR e 97
18.783 0.98 4-2 KR 95
19.021 4.42 2- P g 5 L iy 97
19.276 9.85 2-FH S k- 4- FR L 97
20.617 16.86 1.2-3 97
20.76 454 1,4- AR 85
20.99 4.92 2,3- RS 96
22.393 4.97 4- 7, F-2- A FLOR 93
24.956 2.7 2,6~ H LR 95
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Fig. 3 FT-IR comparison analysis of solid residue and
bamboo lignin
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