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Pretreatment and Saccharification of Poplar by Solvent Extraction.

Jun-Cheul Jung Kug Park and Young Sam Jeon

Dept. of Chem. Eng. Dongguk Univ.

ABSTRACT

The effect of the pretreatment by solvent extraction on the saccharification of poplar (Populus euramericana)
was studied. The solvent system was Phenol / H,O(Uncatalyzed)and Phenol / H,O / HCI catalyst system. When
the poplar was pretreated by uncatalyzed system, the best result of the saccharification was total of 43.9 g/l
reducing sugar produced and 83.5% of carbohydrated conversion was obtained at 190 C , 60 minutes. Total
wood yield and the lignin removal were 46.3% and 98.2% respectively. The use of acid catalyst was unsuitable

to increase the efficiency of saccharification.
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Fig. 2 % Wood Yield of Poplar Pretreated by
Phenol/H, 0 Uncatalyzed (———)
and Phenol/H, O/HCI Catalyst ( )
Solvent System.
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Fig. 3. % Lignin Removal after the Pretreat-
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catalyzed (—— —) and Phenol/H, 0/
HCl Catalyst ( ) Solvent System.
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Table 1. Total Reducing Sugar and % Conversion during 72 hrs. of Enzymatic Hydrolysis of Poplar
Pretreated by Phenol/H, O Solvent System.

Cooking Time 30 min. 60 min. 90 min.
Reducing Conver- Reducing Conver- Reducing Conver-
Temperature Sugar (g/L) sion (%) | Sugar (g/L) sion (%) Sugar (g/L) sion (%)
170°C 20.3 41.9 33.1 64.0 32.0 60.6
180°C 30.5 58.6 34.0 63.0 345 64.2
190°C 32.8 62.1 43.9 83.4 40.2 75.1
200°C 40.2 73.8 40.2 73.3 34.8 64.2
1R i
* % Conversion = Total Reducing Sugar (g/L) x 100

50 x % Composition of Carbohydrates x 1.1

Table 2. Total Reducing Sugar and % Conversion during 72 hrs. of Enzymatic Hydrolysis of Poplar
Pretreated by Phenol/H, O/HCI Catalyst Solvent System

Cooking Time 30 min. 60 min. 90 min.
Reducing Conver- Reducing Conver- Reducing Conver-
Temperature | ;001 (g/L) | sion (%) | Sugar (g/L) | sion (%) Sugar (g/L) | sion (%)
170°C 26.4 54.2 30.2 59.1 27.8 53.7
180°C 25.0 49.7 26.4 50.3 27.3 51.3
190°C 25.1 17.0 23.5 44.3 28.5 53.3
200°C 23.7 443 24.5 45.6 27.5 51.7

45 390
!
40 a0
/' 70
30 2 / 60 g
& °/ 50 §
» / e/ 40 g
o/ 30 8
10 !./ o,®: 170°C, 60 min., Catalyzed 20
4 o, ®: 190°C, 60 min., Uncatalyzed 1
0 0

16 24 48 72
Hydrolysis Time (hrs.)
Fig. 4. Total Reducing Sugar (O, O) and % Con-

version (@, ®) Profiles during 72 hrs. of
Enzymatic Hydrolysis of Poplar Pre-
treated by Phenol/H, O Catalyzed and
Uncatalyzed System.
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