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g+ oil bath(PEG#400)olA AAlgt e, 71 A2 180T, 2413 HAAs A
A5 F e FEFA AT AEstd A ES SH2PEHAG3 or 2G3)E oA
stk FALE 90% dioxanelE 83 MAZ olMECZ AASGAT. JAE 1051C
FFAXINA FEY A F, AL S T

3. 2% 2 1%
31 9% =AM 73 A3

HZ E T2 AU F99 {FF5)EE Yo ol &
T RidA AR £y gad € 1 3™

I o], Rkl A, FA4 2 ¢z ot#gag FI =
e RS JeldAd. a8y o3 £y e }%&%—C&Ea}ﬂ%(AS—AQ)—%ﬁﬂ

o ot gad € o d™ %%401 N%°1S & AE F Aen, o 80

o] dgdEarts AL et Ed olF FHFY HIdLe g BAEE HAL 3
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*1 %\”% Z3tE AS-AQ Fal 2oz AHEY Ay, 73 A& il 943 st
AZE Q. £33, ol x| disley vl EHE AESY] HsA PEG, gE,

Table 1914 e 2AHd dzai AS-AQAM el o3 F3 A3ge Lu(PEG, o
g2)7 dEdE E7stn ¢ 73%E 2 Aol glow, NaOH7F E£A)8HA] e =74
NS fAE 298 JEUT gad AS-AQARE SR giRES A7)
e ogun AZH Yt &8, f8uel g dEe 2R 2ol &3t} uwe
A gulzA HlEd 248 Fod Hested 1 542 FESAT Table 16 U d R
Y 24 £WIR ¢ A 2R 2 ¥Egnd 2 ARES zUstd A3 e 2%
of Basldtt oleld ABE ofvl FuFo] EAstE ZHERsl olele 44 s
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Table 1. Results of bark liquefaction at AS—AQ and organosolv pulping conditions

Solvent ml Liquefaction yield(%)
PEG 15 734
EtOH 15 NaOH+Na:SO3+AQ+H,O  0.29g+1.83g+6.0mg+15ml 744
EtOH 15 NaxSO3+AQ+H0 1.83g+6.0mg+15ml 729
AcOH 285 HCI 1.5ml 209
PhOH 12 AcOH+HCI 1ml+0.5ml 80.5

Temperature: 180°C, reaction time: 2 hrs.
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Table 2. Results of bark liquefaction for various solvents and catalysts
Water AlClzs  HzSOq4 HCI

Solvent ml (ml) (mg) (ml) (ml) Liquefaction yield(%)
29.6 - 339 - - 19.6
PEG 12.0 - - - 1.0 63.7
9.0 - - - 1.0 40.9
9.0 176 30 - - 254
EtOH 9.0 3.0 88 8.3 - 29.1
PhOH 12.0 - - - 1.0 91.9

Liquefaction conditions are the same as in Table 1.

Table 3. Results of bark liquefaction for various phenols

Solvent mmol Ll?flileelgi&i)on
Phenol 93.0
o0-Cresol 75 Water 55ml + HCl 1.0ml + 91.3
m-Cresol ’ AlClz 130mg 93.0
p-Cresol 82.6

Liguefaction conditions are the same as in Table 1.
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A
— Table 4. Effect of inorganic acids on
i pine bark liquefaction with phenol
g
5 a Phenol Catalyst Liquefaction
: —— (ml) (mmol) yield (%)
» 5 o 57 81.9
| o O HCOOH 85 849
15 O CHOOH HCI ' '
A Cr Qoo 113 91.9
R S T > ' 5 120
o cau d ( I) 17.0 90.3
_ o o 2.8 52.3
Fig. 1. Effect of organic acid during pine bark Hz304 11.3 89.3
liquefaction. Liquor ratio 3, reaction time 2 hrs, 28 284
reaction temp. 180T, phenol 9ml, bark 3 g(o.d). H3POy4 11' 3 71'4
100 0 26.9
DP’B/B B g 5.7 85.2
0 (o] HCI 85 86.4
® 2 9.0
S { 113 915
3 O GHCASOH 17.0 92.0
i O CHSOMH
" 11.3 83.2
J HS0s 170 81.7
®ro 34.0 69.2
e L S e "
lquelaction conditions are € same as
Sulfomc acid (mmol) in Table 1.

Fig. 2. Effect of sulfonic acid during pine
bark liquefaction. Liquor ratio 3, reaction time 2
hrs, reaction temp. 180C, phenol 9mi.
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