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Preparation of Liquefied Cellulose and Analysis of Its Components by
GC-MS Spectrometryl
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ol A3 W49 e T Fol hydroxyphenyl”|H phenyl7]7} EAste A)M MEZQ
28 A3A 4F Fojo] 9lF e C-C, C-0 Ao 4R NIgH B0 HEd wesr] gFo)
2 woEth oF 54%% 12 ) AERL s AslEe F2E BEAggen, I F FHor we
ol7d&® EHE phenoldo] FFE& o|F & 22 -methylenebisphenol, 4,4'-methylene-bisphenol,
3-methyl-4-hydroxyphenyl-2’-hydroxyphenylmethane, 1-methoxy-4-(2-phenyletheny!) benzene,
(E)-2,4'-dihydroxystilbene, 1-phenyl-1-(4'-hydroxy) phenyl methanol, p-isopropylphenol % o]
AEHUT FAF Fofol 93t HEZ2AE ARHAANN Gutg F A2 Hol 4EZ o~
o] Bolx AHE FUAE] &< phenoldt VA2 XuHE2 Do A phenol IFEEL B
o] AAggtta FerEc)

ABSTRACT

The liquefactions of a -cellulose(Sigma Chemical, C-8002, 47H0383) was prepared in the
presence of phenol using sulfuric acid as a catalyst under N2 gas protection at 180C for 60
minutes to examine its components. The ratio of @ -cellulose to phenol was 1:6.2(w/w), and
that to sulfuric acid was 1:0.05(g/ml). The yields of liquefaction were calculated after the
liquefied mixtures were passed through 1G4 glass filter. The liquefied product of «a -cellulose
was analyzed using GC-MS Spectrometer. The 12 compounds identified by GC-MS
Spectrometer, of which peak area covers 54% as 24-dimethyl phenol, p-isopropy! pheno],
1-ethyl-3,5-dimethyl benzene, o-isopropyl phenol, (E)-2,4'-dihydroxy-stilbene, 2,2'-methylene-
bisphenol, 4,4'-methylenebisphenol, 3-methyl-2~hydroxyphenyl-(E)-2~hydroxyl-4'-~methoxy-
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stilbene, 1-phenyl-1-{4'-hydroxyphenyl)methanol phenol derivatives. From this results, the

reaction pathways of the liquefaction of cellulose were proposed through electrophilic

substitution reaction. Phenol as a solvent might react with the reaction intermediates as well

in the cellulose liquefaction.
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Table 1. Chemical compounds of the liquefied cellulose identified by GC-MS Spectrometer

RT(min.) Area(%) Probable compound Mass fragment(m/z)
428 1361 phenol 94, 79, 66, 55, 39
6.05 0.61 2.4-dimethyl phenol 122, 107, 94, 91, 77, 65, 51, 39
6.75 1.57  p-isopropyl phenol 136, 121, 103, 91, 77, 65, 51, 39
7.63 1.12  1-ethyl-3,5-dimethyl benzene 134, 119, 105, 91, 77, 65, 51, 39
156-16.0 1723  2.2-methylene bisphenol 200, 181, 165, 152, 128, 107, 94, 77, 63, 51
1649 233  (E}-2-hydroxyi-4-methoxy- stilbene 224, 212, 183, 165, 152, 118, 107, 89, 77, 63, 51, 39
16.88 567 4, 4-methylene bisphenol 200, 183, 181, 165, 122, 141, 128, 115, 107, ¥4, 77, 63, 51, 9
17.16 500  3-methyl-2-hydroxyphenyl-2'-hydroxy phenylmethane 214, 107, 181, 91, 77, 63, 51, 39
17.34 119 o-isopropyl phenol 136, 121, 107, 91, 77, 65, 51, 39
17.87 325  1-methoxy-4-(2-phenylethenvl)-benzene 210, 181, 165, 152, 105, 90, 76, 63, 51, 39
2012 1.6 (E)-2.4'-dihydroxystilbene 212, 183, 165, 152, 118, 107, 77, 63, 51, 39
22.31 1.37  1-phenyi-1-(4'~hydroxypheny)methanol 200, 181, 165, 152, 121, 107, 77, 63, 51, 39
Sum 5411
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Fig. 1. Gas chromatogram of liquefied cellulose
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Fig. 2. Probable chemical reactions during cellulose liquefication
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