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The Analysis and Isolation of Component
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ABSTRACT

This research was carried out to investigate the component isolation method from liquefied waste
paper. and isolated component was analyzed by molecular weight distribution with gel chromatography
and nitrobenzene-oxidation analysis.

In the aspect of liquefaction ratio, wet defibration fiber are better than dry defibration fiber because
of wet defiberation fiber was easy to access of chemical solution. The optimal liquefaction condition of
waste paper was treated at 190°C for 60 min(cresol 2 m¢, water 4 m¢, phosphoric acid 05 m¢ based
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on waste paper 1 g). In the liquefied waste paper, lignin and carbohydrate were separated with two
interfacial layer(cresol layer, water layer). In the chemical analysis of isolated lignin, molecular weight

distribution of isolated lignin was below 1,000.
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Table 1. Condition of liquefaction

Solvent composition(m¢ /1 g of wood) Condition
m-cresol 00 ~ 40 m¢ - ©C) 180~200°C
Water 00 ~ 40 m¢ errrrl.pere(ttullre 0, 45, 60, 75
Phosphoric acid 00 ~ 04 my ime(min.) 30, 45, €0,
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Fig. 1. Isolation of carbohydrate and lignin from liquefied waste papers.
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Fig. 2. The effect of phosphoric acid amount
in the liquefaction. (4 m{ m-sresol,
4 m{ weter, per 1 g of wood, 190°C,
60 min)

s Este GL.C.2 Fad #5718 BAsidn
(1 5. 1993).

3. 2y 9 nF
3.1. SAM=ES A3}

HRE Y3lsted HH2AE 2AE] At o
s, Az AHE B E QA &S Table 13
2o ez WA e A5st4. Fig. 28 Al
£ 1 goll mcresol 4 ml 75 4 meE 7M1 &
1ate] 9k 0.1 meoA 0.7 me7A] WA 7
190TA 6087 A8sAct

AEHAE 0.5 me, TAHR Y F$E 0.5 me, A
244 HAAE 0.6 mes Qe ArleldE o Y3t
&0] 7P Eton, 1 ol %& AUlstd 23819
A 5Hgo] 7tadHE H3FE Vel $19] FaelA
#H2l9) FFo whe ite] Hrtgs 2eld Yevt
A et Yk o gE Mg | g9 0.5 me ¢UakE W7t
e Zo] Agsitiy Hadc ARAE A 7
S O #Hxo vis) Aake] HrbFo] BolAE ol f
= HAF 243 F71EAE0 FuZ A18E
QlAba} Whe-3ly| wjRoletm AZtETh E§ e =
oA AF-AE HA 7} Qo] FE AL HA T



#7] gAstE R Y EH PR

2 8 8

-
P

--0CC
- MOW

Ratio of liquefaction(%)
5 8 8

s 8

o o

o

2 4 6 8
Water amounts(mi)

Fig. 3. The effect of distilled water amount in
the liquefaction. (ONP, OCC : 0.5 m{,
MOW : 0.6 m{, phosphoric acid, 190°C,
60 min)
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Fig. 4. The effect of m-cresol amount in the
liquefaction. (4 mf water, 0.5 m{ phos-
phoric acid, 190°C, 60 min)
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Fig. 5. The effect of reaction temperature in
the liquefaction. (dry defiberated paper)
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Fig. 6. The effect of reaction temperature in
the liquefaction. (wet defiberated paper)
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Fig. 7. The effect of reaction time the lique-
faction. (4 m{ water, 2.0 m/ cresol,
phosphoric acid 0.5 m{, 190°C)
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Table 2. Sugar composition of waste papers
treated with oxygen-alkali treatment

%)

Materials Ara. Xyl Man. Gal Glu
ONP 137 179 140 - 544
000 106 217 76 - 601

MOW 146 198 89 - 567

Table 3. Yield of isolated lignin from liquefied

waste paper
Wastepapers Lignin yield(%)_
ONP 145
OCC 107
MOW

uigich 23y d58E B4 A 23 EEE AMEd
inositolell ]3] wle] gpstETel AEHE AL
2 Ho} i Ee] ge3tEe 243 3 5 Wi
5of olgfgt @Ade] HAE Aoz Azdrt

3.2.2. #elgl 2(adel 3+8

AstEoA £ Fade TR dAHL
m, doid B4 gade] &2 Table 33 2t

AEAA S} 2BHAA = AT AR o O3 14.5%
R 10.7%°] F&2 £9Y gado] ol AR
A8 A9 B AL 28 7 Uit AHFFEE
HAE AA AR gad FFo] 1.1%2 o 3
7] Qe

3.2.3. B2oE 2O BXE X

B2 2FEH dElste] dojW AEHA R 2@
7 glade] $A% EX T Fig. 8 2 Fig. 99 2},

EAZEE B4 25 AESAAE £ 1,000 5
2o R £EE Ushlla A 400 A=
AEAF B2 AAE Yt SEHAE AE
FHAloh 2L FAF £XE HEhlY. Qe 7
ABzv gz EFsle 2ade EREE
10,000 °ld¢) nEAZFE UehhA|Tt o] A

1,000 325 178
5 ] [
4'5 I I
41
35
O.N.P lignin
- 3t .
£
25|
g
B
Q 15
g 17
0.5
0
t 3 65 7 8 11 13 15 17 18 21 23 25 27 29

Tube NO.(7mlunit)

Fig. 8. Molecular distribution of ONP lignin
obtained from liquefied waste paper.
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Fig. 9. Molecular distribution of OCC lignin
obtained from liquefied waste paper.
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Table 4. Nitrobenzene oxidation of separated lignin components after liquefaction treatment

Materials Vanillin Syringaldehyde Vallinic acid Syringic acid Total
ONP lignin 69 - 09 - 78
OCC lignin 39 09 - 48
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