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ABSTRACT

In this study, we separated the lignin from the wood by using the high boiling point
solvent for developing more environmental friendly pulping method, High boiling point
solvents as Ethers, glycols and ketones were used to remove the lignin in the pine wood
meals, The Yield and lignin content of residual wood meals was reduced according to the
input of the catalyst, Me—C, E—Ca, TEG and MIBK had the best delignification rate of
9 kinds of high—boiling point solvents. At the hydrolysis ratio of the selected solvents,
The TEG was highest remain ratio of carbohydrates and the E—Ca was lowest remain ratio
of lignin, And the Me—C was most excellent lignin hydrolysis ratio at the low catalyst. The
selectivity of delignification of Me—C, E—Ca, TEG and MIBK solvents were 49.6, 49.9, 53.8
and 53.1%, respectively, and its values were similar to those of the commercial Kraft Pulp.

Keywords: High—boiling point solvent, selectivity of delignification, yield, residual lignin,
organosolv pulping
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Table 1. Composition of pine wood meals

Size Moisture Klason Solvent
content lignin extractive
20 - 80 mesh 5.8% 28.1% 4.3%

2.1.2 1H|H™ £xl(High—boiling point solvent,
HBP solvent)

2 Ato] AHgE 1M A= Rodriguez &
(2008)”, Rezayati—Charani 5(2006)"”, Gonzalez
Alriols 5(2009)0] AF3t AET YAl & W
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Table 2, Specification of HBP solvents

Solvent Boiling point SDECI.fIC Chemical formula
gravity
Ethylene glycol monomethyl ether o
(Methyl cellosolve, Me—C) 124 0.965 G0,
Ethylene glycol monoethyl ether .
(Ethy! cellosolve, E-C) 135 0.930 CiH,0,
Ether type b hylene glycol butyl eth
ylene glycol monobutyl ether .
(butyl cellosolve, Bu—C) e 0.903 CeHy,0,
Diethylene glycol monoethyl ether .
(ethyl carbitol, E-Ca) 1o7e 0.990 CstlicO,
Diethylene glycol (DEG 245C 1.118 C,H,,0,
Glycol type  Triethylene glycol (TEG) 285C 1.120 CH,,0,
Polyethylene glycol 400 (PEG) High 1,128 H(CH,CH,0)nOH
Methyl isobutyl ketone (MIBK) 115¢ 0.801 (CH,),CHCH,COCH,
Ketone type :
Cyclohexanone (CH) 155C 0.947 CH,(=0)
Material” : Cocktail solvent™ ~ Delignification | 1 Washing

A
A

1: 4(w/v) water bath : 100°C, 1 hr. 99.5% ethanol

* Material : pine wood meals

** Cocktail solvent W
2" Washing
Dry oven : 105 °C, 24 hr. 99.0% acetone

- Main : HBP solvent Drying

- Acidic catalyst : 0.8 ~ 5.8%

Fig. 1. Delignification process of samples with HBP solvent,
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Fig. 2. Yield (left) and residual lignin content (right) of delignified samples by ether type solvents,
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Fig. 3. Yield (left) and residual lignin content (right) of delignified samples by glycol type solvents,
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Fig. 4. Yield (left) and residual lignin content (right) of delignified samples by ketone type solvents,
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Fig. 5. Hydrolysis ratio of delignified samples with HBP solvents,

Table 3. Hydrolysis ratio of carbohydrates and lignin in unbleached KP and delignified samples at 5%
acidic catalyst (%)

UKP Me—-C E—Ca TEG MIBK

Carbohydrates 34—-46 36.2 37.8 30.0 31.2

Lignin 72-T79 54.8 63.5 51.9 53.1
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Fig. 6. Selectivity of delignification of delignified samples by HBP solvents,

Table 4, Comparison of characteristics of unbleached KP and delignified samples by 5% acidic catalyst (%)

Yield Klason lignin Dehgnlf{catlon Se!ecfjlx.rlty .of
ratio delignification
UKP 45-55 6—8 72-179 46 -53
Me—-C 58.5 12.9 54.8 49.6
E-Ca 55.0 10.2 63.5 49.9
HBP solvent
TEG 63.8 13.5 51.9 53.8
MIBK 62.6 13.2 53.1 53.1
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