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Utilization of Ligno-cellulosic Biomass( ] )*!
- Saccharification of Exploded Wood by Acid Hydrolysis —

Jae Kyung Yang'“Jong Yoon Lee*’Jun Pok Chang*?
SUMMARY

This study was performed to obtain the optimal condition that hydrolyzed exploded

pine( Pinus densiflora),0ak! Quercus serratajand birch wood! Betula platyphylla var. japoni-

ca) by using sulfuric acid.

The results obtained were summarized as follows:

In hydrolysis of wood meal with sulfuric acid.maximumyield of sugar appeared that pine
was 12 hours. oak and birch were 24 hours with 65% sulfuric acid.

Futhermore. when wood meal and exploded woods were hydrolyzed with 65% sulfuric
acid at 23°C for 6 hours(primary hydrolysis), diluted to 3% and hydrolyzed again at 100C
for 2 hours{secondary hvdrolysis). the maximum sugar vield of wood meals were 6 hours.
those of higher steam exploded pine wood was 3 hours, of lower steam exi)ﬂ)rdréd-cr)ak and
birch woods were 6 hours.

The sugar analyses of exploded wood showed that the amount of arabinose and xylose
residue rapidly decreased. content of hemicelluose decreased with increase of steaming time

and pressure.
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Table 1. Condition of acid hydrolysis

Material Concentration of H:SO(%) ' Hydrolysis time(hr).
Wood meal 60, 65, 70. 75 j 6. 12. 24

Table 2. Conditions of primary and secondary hydrolysis

Primary hydrolysis ' Secondary hydrolysis
Materials C oncentratlon Hydrolysis Concentration | Hvdrolysis
of H-SO(%) time(hr) of H=50«(%) time{hr)
Wood Meal ‘ 65 1.3.6. 12 ! 3 2
_ Exploded wood | 65 13612 | 3 ; 12
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W il Yste fmﬁn, 2z KyjEn =z £ o -4
S Th BEfio] ARSI T g w0l ——4 e
A e EmES S Ak s R 2 =
TRRTORIE S BEOLK SRR ShTh < 60)-
‘ ) £ Q ol Pinus densiflora
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Conditions :

2hr(secondary

o MKGEE Nxsg

BB 99 29 IKGRE oo TS
o] &5 cellulose® 29 K5 #ES 58 19 fin
Kool vlsl SBICHE driEo) ok 20% HEhn §1)
o B astdeh e 2wk nk agel 2ol Al
oAy R Bl ol g BigEE obz g§lg
A AYE Ky, BEEREM 2
BHE 29 k5 #stel ks re s st
BE 3ol tigk ks Loblom A HA fuk

TR BRI MUk ool glol IRRREER ) §2) %
= 231 gk

ng4 RS 29 Ik HE &92 65%
EfEo 2 dolA BRS WU 19
KRS & 2% Ik #R stk Auy o a
P 6] 7HA) SRTEE Jeako) Hem shtlol
-LolFeoll & wahrt gldlon ZHURE i
A g sheboh e sy o O Foll 3= Hl shod
foftE s = e a%-%:—z YERA QA A i w
5 6lFlE] AT AR A Ao RTEE frdie) v
e 1Y kARl wls) A B[],

013&1~

2 EHignin 1#EEL

L=
RS I



REM - FEW - BN AKF Biomass®] FUA(I) ~ B8 e) MK 28 i

)

_
o
S

ate)

Reducing sugar vield(% of total carbohydr

Reducing sugar vield(% of total carbohydrate

1004-

) ° ¢
80 07

601 ® : 20k/cif. 3min.
A 20kg/cf, 6min.
40 ) : 25kg/cnf. 2min.
) &0 25kg /e, dmin.
g [ : 30kg/cif. 2min.
20

O

0 LA S S S ST

Hydrolysis time(hr).
Fig.5. Effect of hydrolysis time on the reducing
sugar vield of exploded wood.
Conditions ! 63% H.S0.. 20C(primary hydrolysis)
—3% H:SO.. 100T. 2hr(secondary
hvdrolysis)
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Fig.6. Effect of hydrolysis time on the reducing
sugar vield of exploded wood.

Conditions * 65% H:50.. 20C(primary hvdrolysis)
—3% H.50. 100TC. 2hr(secondary
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Fig.7. Effect of hydrolysis time on the reducing
sugar vield of exploded wood.
Conditions : 65% H-S0.. 20C(primary hydrolysis)
—3% H:SO.. 100C. Z2hr(secondary
hydrolysis)

Species : Betula platyphylla var, japonica
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Table 3. Sugar composition of exploded wond.

REFEREERT 2 EEIIK IR ) REAEE TS
alditol-acetateioll ¢jste] G.L.C 2 S#rsigch.

Table 3-& 1GRFREM S ElE HHERE
ezl o2 g Ak el HAKE it
fERe v AU BIEEE A M= arab-
inose T} MASA WA AT xyloseBihE
VB RAsR e, 2HUT BREEMAME
arabinoseB 7t Wb AL AT BRFEE
ol %= arabinose xylose % mannose 827} i
o o)z ¢ldte] A HOF glucoseTk
Ko HRo] Eobyth ol R BWEEE hemi-
cellulose®] MK #E 5 EAAR o8l ARH
o] furdurals o) 22 A QL 81L& wrol %yl
N7 wFojelm Mgk [l HE el A
mIEE Aol Zo)Ed % hemicellulose & HE ]
wbstdom, BEUSE 1 R ARY
ARl H 9 20kg/ o, 3791 A mannose?t7} 2]
FRE] 17.0%44, 2 4H 62 Ae 16,

0%, 25kg/cff M 18.1% 0 A 14.7% 2 W8t

L Exploded dondition Sugar co;nposiﬁon(‘%»)'
Species T - e s
Pressure g Time Ara. Xyl Man.  Gal.  Glu. Rham
(kg/ci) | (Min)
20 | 3 08 113 170 T 707 T
Pinus 20 ;’ 6 L 09 109 160 T 719 T
densiflora 25 } 2 15 92 181 08 700 T
25 f 4 05 67 147 T 776 T
30 | 2 10 77 189 10 71T
20 3 12 340 20 T 626 T
Quercus 20 f 6 05 2119 T T 08
serrata 25 ‘ 2 05 256 26 T 708 05
25 4 07 215 22 T 753 T
30 2 11 304 25 T 656 T
20 { 3 05 346 20 T 628 T
Betula 20 | 6 07 331 28 T 63% T
platyphylla 25 2 08 236 28 T 724 T
var. japonica 25 5 4 06 228 24 T 739 T
30 | 2 1.1 349 25 T 612 T

*  based on exploded wood, T ! trace. b

elow 0.5%.
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