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Effects of Non-ionic Surfactants on the Liquefaction of
Baggasse in Glycerol/ Diethylene Glycol System
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Abstract. Bagasse could be liquefied into bio-polyols in the glycerol/diethylene glycol solvent
system by the catalyst of sulfuric acid, but its conversion was not as effective as in polyethyle-
neglycol/glycerol system. The liquefaction efficiency was highly improved by the addition of
surfactants into the liquid solvents system. T he effects of the composition of liquid solvent, the
surfactant dosage, the liquefaction time and the surfactant types on the liquefaction efficiency
were investigated. A mong all the investigated surfactants, such as OP-10, OP-15, AEO-9, AEO -
15, Tween-80, Tween-85 and Span-60, AEO-15 had the best performance in the liquefaction effi-
ciency of bagasse in the system of glycerol/diethylene glycol. The residue rate of liquefied prod-
uct decreased 36.2%, the hydroxyl value increased 37.7%, and the polydispersity cut down 11.
3% compared with the control sample. Surfactant OP-10 had the best efficiency in enhancing
the dispersing and dissolving of liquefied intermediate product and the hydroxyl value of lique-
fied product reached 791 mg KOH/g. These results demonstrated that the non-onic surfactant
could enhance the permeability of reagent to bagasse, increase the dispersing and dissolving of
liquefied intermediate product and improve the efficiency of bagasse liquefaction in diethylene

glycol/ glycerol solvent system significantly.
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PEG -300 .
1
Table 1 Effect of different solvent systems on the residue rate
of liquefed product

AEO-15

Solvent sy stem(W * W) Dosage of AEO-15(%) Residue rate(%)
PEG-400/
PEG-400/ Glycerol 0 16. 01
1D
PEG-300/
PEG-300/ Glycerol 0 9.13
1D

/
Glycerol/ Diethylenegly- 0 21.30
col(1 * 1)

/
Glycerol/ Diethylenegly- 0.5 13.59
col(1 * 1)

/
Glycerol/ Diethylenegly- 0.5 16. 16
col(4 * 1)

/
Glycerol/ Diethylenegly- 0.5 14. 15
col(2 * 1)

/
Glycerol/ Diethylenegly- 0.5 13. 87
col(1 #2)

/
Glycerol/ Diethylenegly- 0.5 11.85
col(1 *4)

2.2 NIS
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D , NIS 0.5 %, s
2.5h, NIS N
2 3,
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Table 2 Effect of different solvent systems on the molecular
weight distribution of liquefied product

Index of molecular
weight distribution

AEO-15

Solvent sy stem Dosage of

(W W) AEO-15(%) ——————
Mn Mw Mp  Dp
/
Glycerol/ Diethyleneg- None 205 458 190 2.5278
lycol(1 * 1)
/
Glycerol/ Diethyleneg- 0.5% 215 544 190 2.2418
lycol(1 * 1)
PEG-300/
PEG-300/ Glycerol None 348 770 186 2.2111
1D
PEG-400/
PEG-400/ Glycerol None 275 595 192 2.1623
(11D
2 ,
) PEG -400/ ,
/
. 23%. /
0.5% AEO-15,
, PEG-400/ .
, 2 ) PEG-300/
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Table 3 Effect of different surfactants on the residue rate and
hydroxyl value of liquefied product

NIS Residue rate Hydroxylvalue
%) (mg KOH/ g)
None 21.30 414
OP-10 19. 48 791
OP-15 23. 84 473
AEO-9 14.21 562
AEO-15 13.59 570
Tween-85 20. 59 473
Tween-80 18. 42 546
Span-60 22.43 447
3 , NIS ,
NIS »  AEO-
15 ; NIS
36.2%; ,
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b b
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Fig. 1 Effect of the dosage of AEO-15 surfactant on the
residue rate and hydroxyl value of liquefied product
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Table 4 Effect of dosage of AEO-15 on the molecular weight
distribution of liquefied product

A}[Z)O*IS . Index of molecular weight distribution
osage of
T0)- 0 RN —_—
AEO-15(%%) M Mo Mp Dp
0.50 205 446 190 2. 1747
0.75 209 482 191 2.3090
1. 00 209 473 190 2. 2600
1.25 210 504 190 2.4016
1.50 209 489 189 2.3353
1 , 0.5% AEO-15,
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Fig.2 Residue rate and hydroxyl value of liquefied prod-
uct as a function of time
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Table 5 Molecular weight distribution of liquefied product as a

function of time

Liquefaction tim e Index of molecular weight distribution

Mn Mw Mp Dp
1.0 202 450 190 2.2264
1.5 203 474 190 2.3293
2.0 202 492 191 2.3871
2.5 205 446 190 1. 1747
3.0 210 506 191 2.4109
3
/ ,
/ \ /
NIS, .
LAEO-
15 .
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