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The Extraction of Lignin and Production of Vanilin from Rice Straw
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Dept, of Chemical Eng. Yonsei Univ.
*Dept, of Chemical Eng. Kyungwon Univ.

ABSTRACT

Lignin was extracted from the rice straw by using the solvent mixture of buthyl alcohol and distilled

water. And the experiment of vanillin production from extracted lignin was performed with the oxidation
catalysts ; CuQ, Cu(OH), and CuSO, - 5H,0. The optimum conditions of lignin extraction are the reaction
temperature 120C and the mixture of 250mL buthyloloohol, 250mL, distilled water and 25 g rice straw
in the presence of 2.5 & p-toluenesulfonic acid. The yield of vanillin from extracted lignin increased linearly
with the increase of reaction temperature, And it increased with the order of Cu(OH), {CuO{ CuSO, - 5
H;0 as oxidation catalysts, The maximum yield of vanillin was 9% in the presence of 2.5%(w / v) CuSO
+ - 5H;0 under the following conditions: temperature, 1807 ; pressure, 13atm; pH 4.0 and reaction time,

two hours,
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1. Pressure gauge 4. 'Thermocouple

2. Vent check valve 5. Heating element
3. Safety valve 6. Temperature controller
Fig. 1. Apparatus for high pressure delignifi-

cation process.

YAz e, Ee el REES (49
SR EL R TR ERER S EEE R EECIEE
#)/ (AR A AR £9 Ko Jsa

oo

vidal MMuS

WA A 2% gt oyl A Fx= 88/
1) 500mLoll A2 AbshA e she] whg-7] ! %° ote
S 13am, 4Hh9) LYHEE L67ml/sec, pHE 42
DA WELE S 140~180C, AH3ET) ((‘u() Cu
(OH),, CuSO; - 5H0) 9] 55 05~3.0%(w / v), ¥
N7 05~30hei2 WA FIHA APt vl
WA o)) Fig, 29F 7He b 7] AbEak L.
w Table 1 w3719 284228 veplgith vh&7)
sgog AhE Ad&xon up itate] x3 gl
dhgo] ooid F Q=2 sgom abhe] 47
Huls Ax|ste] AbAvEel wgAe] E¢
ol Fo] Ax L =
FH35 P EE kA A Ak

&4 ahy .

ey WA Mz ox ekl o4 Norman-
Jenkin “J" (6)2.2, 21L& Acetylbromide " (7)&
2, R ASTM-1102% & AHSSte} 27 S skslo

Korean ]. Biotechnol. Bioeng.

O, pas

2. Oil bath
4. Thermcouple

1. High ptessure oxidation reactor
3. Magnetic stirring controller

5. Temperature controller 6. Safety valve
8. Check valve
10. Gate valve

12. Thermometer

7. Pressure gauge
9. Oxygen flow meter

11. Heating element

Fig. 2. Apparatus for high pressure oxidation
process from lignin to vanillin.
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Table 1. Operating conditions of high pressure reactor

ltem Quantity
Reactor diameter (em) 13.38
Reactor height (em) 14.38
Reacror material Stainless steel
Reactor temperature (C) 140—180
Reaction pressure (atm) 13
Reaction time (hr) 05-3.0
Catalyst CuO, Cu(OH),, CuSO, - 5H,O
Catalyst concentration (% (w/v)) 05-30

Table 2. Operating conditions of HPLC

Content Condition
Column packing material Polymerized silica
Column diameter (em) 46
Column tength (mm) 250
Solvent flow rate {(ml./ min,) 0.7
Solvent ratio Methanol @ Water = 60:40
Detecror L'V detector
UV wave length (nm) 280
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Fig. 3. Effect of temperature on delignification Fig. 4. Effect of reaction time on delignification
process of rice straw. process of rice straw.
(Butanol + Water(1:1) 500mL, Rice (Reaction Temperature: 120C, Other
Straw: 25&, p-TSA:; 2.5mL, HCI; 25mL, Conditons: the same as Fig. 3)
Reaction Time: 2hr.)
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Fig. 5. Effect of reaction time on vanillin
production, no catalyst.
(Pressure: 13atm, pH: 4)
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6. Effect of reaction time on vanillin
production,(Catalyst; CuSO, - 5H,0,
Reaction Temperature; 180C, Other
Conditions: the same as Fig. 5)

0.5 1.0 15 2.0 2.5 3.0
Time {hr)

Fig. 7. Effect of reaction time on vanillin

production with various catalyst.
(Reaction Temperature; 180C Other
Conditions; the same as Fig. 5)
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