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Hydrocarbon Synthesis of Waste Lignocellulosics by Liquefaction Reaction
of Thermochemical Deoxyhydrogenolysis Method (I)*’

Byung Guen Lee™?

SUMMARY

Many kinds of acetosolv lignin including ricestraw and spruce lignin were pyrolyzed, and
liquefied in the autoclave reactor using 50% tetralin and m-cresol solution respectively as
soluble solvent and Co-Mo as catalyst. In order to promote deoxyhydrogenolysis reaction H.
gas was supplied into the reactor. The ratio between lignin and the soluble solvent are 1g and
10cc. The reaction conditions are 200°—700%C of reaction temperature, 10—50 atms of
reaction pressure and 100—500rpm of the reactor stirrer.

By the deoxyhydrogenolysis liquefaction reaction, the main chemical structures of lignin
which are aryl—alkyl— 8 —0—4 ether, phenylcoumaran and biphenyl etc. are easilv destroyed
into liqufied aromatic compounds and aliphatic compunds linked with aromatic compounds.
The percent yield of monomeric phenols on the weight bvase of lignin reacted reached to
12-14% by the chemical analytic GC—MS etc.
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Table 1. Functional groups of lignin per 100 Cs5Cy units(8).

Group® Spruce lignin Ricestraw lignin
Methoxyl 9296 80—88
Phenolic hydroxyl(free) 15—30 8§—12
Benzy! alcohol 1520 10—13
Noncyclic benzyl ether 7-9 2—4
Carbenyl 20 17—-19

* The contents may vary depending on the origin of the lignin (e.g., middle lamella or

secondary wall lignin).

Table 2 Pyrolysis temperature effect on liquefaction of ricestraw lignin and spruce lignin

using tetralin/m—cresol as co—solvent for thoses lignins.

Reaction T??? 200 300 400 500 600 700
Kind of Lignin|rice |spruce|rice |spruce|rice |spruce|rice |spruce|rice |spruceirice |spruce
Products(%) |straw straw straw straw straw straw
Gaseous — -~ 12.8 4.6 21.2 25.6 27.1 30.2 28.7 31.2 29.1 31.8
I,,ig;?(?lgrtjducts - 84 9.1 10.6 13.2 17.4 20.6 20.2 22.1 20.4 22.7
Char 98.2 99.1 75.2 73.0 6Z.4 56.8 50.7 44.3 46.1 41.8 45.4 40.3
Total Yieldi%) 98.2 99.1 96.4 96.7 94.2 95.6 95.2 95.1 95.0 95.1 94.9 94.8
Char 95.6 95.6 61.4 61.2 46.0 45.0 48.5 44.8 46.4 43.6
?ﬁgémle - - 1.9 1.9 1.6 0.8 2.4 2.1 2.2 2.6
aceton: 2.6 3.5 33.6 33.6 46.6 49.8 44.3 48.2 46.4 48.9
soluble
Gaseous
Products
H, - - 0.2 1.1 0.6 0.5 2 0.6
cO 0.1 0.4 0.8 0.6 L1 0.2
CO, 0.3 0.6 0.9 1.7 .30 0.1
CH, 6.2 5.8 10.2 11.6 4.2 21.6
C.H; 3.4 - 2.6 33 3.3 2.4
C.Hs - 2.4 1.2 2.8 2.8 21
CsHyg 1.8 3.0 3.6 4.6 4.6 3.2
Cy 0.6 0.3 1.3 1.6 16 —
Yield(%) 12.8 14.6 21.2 27.1 27.1 30.2
1. wt—% of the original lignin(oven dry basis)
carrier gasAh4)E At on HAA AR change Liquid Chromatography &A1 main col-

¥4& HPLC 2 5 Y& Boratkomplex-lon Ex- umn® 2 ¥ Durrum DA-X4-20& AH&-3H5i
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Table 3.Pyrolysis pressure effect on liquefaction of ricestraw and spruce lignin using

tetralin/m—cresol as co—solvent for those lignin.

Pressure(atm) 1 10 20 30 40 50
Kind of Lignin Irice  {sprucerice |spruceirice |spruce|rice |sprucejrice |spruce|rice %spruce
Products(%) straw straw straw straw straw straw 4
(raseous 10,2 9.6 14.6 15.3 27.1 30.2 27.6 30.6
Products
Liquid Produets 11.2  10.2 12,4 13.2 17.4 20.6 18.2 20.4
Char 77.4 79.4 69.6 68.7 50.7 44.3 49.9 46.2
Total Yield } 98.8 99.2 96.6 97.2 95.1 95.1 95.7 97.2
Char 92.9 92.7 79.8 78.6 48.5 44.8 49.8 45.4
WEOMINS 99 27 25 2.2 24 2.1 3.1 2.6
aceton-sol- 3.2 3.8 14.3 16.4 14.3 48.2 42.2 44.6
nhle
Gaseous Products 0.5
H, - - 2 06 01 02
CO 0.4 0.3 102 01 01
CO, 0.3 0.1 0.3 0.1 0.3 20.4
CH, 7.2 8.2 14.2 21.6 15.1 1.9
C-H, .2 0.3 3.3 2.4 2.8 2.2
CoHg 0.6 — 28 2.1 - —
CyHg 0.5 0.2 4.6 3.2 4.7 1.7
Cy 0.5 1.6 2.2
: 27.0
Yield(%) 10.2 9.6 27.1 30.2 25.1

1. wt—% of the original lignin{oven dry basis)
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Table 4 Yield of phenolic hydrogenolovsis products from acetosolv ticestraw lignin and

spruce lignin.

Substance Ricestraw Spruce
lignin lignin

phenol 0,20 0. 30
phenol —4—metyl .41 0. 44
phenol —4—ethyt 0.27
phenol —4— Propyl 0.37 0.35
guaiacol 0,36 0. 41
( phenol—2—methoxy)

guaiacol—4—methyl 0.27 0.82
guaiacol —4 —ethyl 0. 42 0.53
guaiacol —4 —propyl 2.11 1.26
syringol 1.26 2.17
(phenolo —2, 6—dimethoxy)

syringol—4 —methyl 1.14 1.23
syringol —4—ethyl 0. 56 1.32
syringol —4 —propyl 4.26 3. 66

Total (wt%) 11. 36 12.76
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