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Separation and Utilization of Main Components of
Hardwood by Organosolv Pulping *!
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SUMMARY

To separate and utilize the main components of hardwood (Quercus mongolica) by organosov
pulping (ester pulping), chips were cooked at various conditions such as; the solvent ratio (acstic
acid: ethylacetate: water, 50:25:25; 33:33:34; 25:50:25), maximum temperature (165, 170,
175°C), and cooking times (2, 2.5, 3 hr). The pulps were bleached by the sequences of CEDED,
C/DEDED, PEDED. Lignin, sugars, and acetic acid were separated from black liquor and washing
liquors.

1. The selective delignification at optimal pulp yield (43-45%) was obtained by cooking at acstic
acid: ethylacetate: water ratio of 33:34:34 for 3 hr at 170°C. But in this case, kappa no.
of the pulp was not reduced under 60 points.

2. Kappa no. of the pulp could be dropped by an acetone wash to remove reprecipitated lignin

at cooked pulp.

3. The unbleached pulps had a brightness of 45-50%, whereas the bleached pulps gave at 88-93%
brightness. Tensile, burst, and tear strengths of the bleached pulps were lower than those of
kraft pulp, especially in tear strength. The pulps which were bleached with CEDED sequence
were higher in strengths than another bleaching sequences.

4. Lignin of 90-95%(lignin base on wood)was separated from black liquor and washing liquors,
while the purified sugars and recovery of acetic acid were a low. An organic phase composed
of acetic acid, ethylacetate, and water was separated to a two-phase system by proper adjust-
ment of the solvent ratios.
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Table 1. Acetic acid/Ethyl acetate pulping procedures at high temperature.

Species Reaction conditions Resuilts Reference
Populus CH3COOH (50-87.5%): 160-185°C:  Y: 5060% Young et, al.
14hr; L/W: 4/18/1: no cat, K: 1040 (1986)
Softwood CH3;COOH (85-96%): 150—205°C: Y: 45-50% De Haas a.
Hardwood 25hr; L/W: 2/1-8/1: no cat, Lang (1971)
Spruce CH3COOH(7587.5%): 1 hr; Y: 44-46% Davis et al,
215:220°C: K: 1636 (1986)
Aspen CH3COOH (87%): 185-220°C; Y: 46-55% Young et al.
Spruce 45-60 min; L/W: 4-18/1; K: 10-16 (1985)
Spruce CH3COOH/H,0:10/1; 40 min; B1:8.48 Sakakihara
180°C; in 400 CSF et al. (1986)
Birch ) CH3COOH(85—9O%) 155°C Y:5354% Zil bergleit
Aspen 155°C: 4 hr; L: 2% et al. (1986)
Aspen CH3COOH/CH3C00C ,Hs: 26-33/ Y: 48% Young et al.
33-49; % 160-170°C; 3hr; 4/ 1; K:§-11 (1985)
Aspen CH3COOH/CH3C00C,Hs/20-70/ Y: 5065 Aziz a.
Red oak 20/40:7 24 hr; '170°C; K:96-141 McDonogh (1987)
Eucalyptus D/W: 6/18/1:
Spruce, Pine
Aspen CH3COOH/CH3CO0C,Hs/1/1/1; Y:53.7% Baierl et al.
170°C; 2hr; D/W: 4/1; K: 10 (1987)

Y: Yield; K: Kappano.; L: Lignin; D/W; Liquid/Wood ratio Bl: Breaking length
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Table 2. Recovery of acetic acid, crude lignin
and sugars obtained from black liquors
and washing liquors by acetone and

water.
Cooks no. 01 03 09
Crude S1. 64.8 909 85.3
Lignin Lignin S2. 420 336 135
S 3. 8.1 135 95
“Total (g) 1148 1353 118.3
Klason lignin (%) 91.7 9335 947
AshinCL (%) 034 050 054
Lignin fonwood %) 17,6  21.1 187
Crude S1. 21.4 236 232
SUgars S 2. 4.4 52 34
Total (g 258 288 266
Sugars

Total sugars %) 717 65.1 724
Phenel in CS (%) 9.6 8.4 10.3
Sugars (on wood %) 3.0 31 3.2

Acetic Ratio of

acid recory (%) 784 728 657

Cooks no.: 0l- Acetic acid/ethylacetate: 50725,

170°C, 3 hr; 03- 33/33, 170°C, 3 hr;
09-33/33,165°C, 3 hr.
CL: crude lignin, Cs: crude sugars, Chip: 600 g,
Acetone wash: 1500 ml, Water washing: 3,000 mi,
S 1.: black liquors,S 2.: acetone washing,
§ 3.: water washing.
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