R F O R0 84 HK
Mokchae Konghak. 1904 1 80~84, 1991

KEEEN 2] 24 W—‘»ﬁ‘) /}}éw—?iigy}g}p_

L
A
HE
(.
=
i‘lt
>
B
lo
Y
o
=

Hydrocarbon Synthesis of Waste Lignocellulosics by Liquefaction Reaction
of Thermochemical Deoxyhydrogenolysis Method(II)*!

Byung Guen Lee*?

ABSTRACT

Lignocellulosic biomass including acetosolv ricestraw and spruce hignin were liquefied
and converted into liquid hydrocarbons by catalvtic hvdroliquefaction reaction. These
experimental works were carried out in 1-liter-capacity autoclave using 50% tetralin and
m-cresol solution respectively as solubie solvent and Ni, Pd. Fe and red mud as catalyst.
H. gas was supplied into the reactor for escaltion of deoxhvdroenolysis reaction. Catalyst
concentrations were 1% af raw material based on weight. The ratio between raw materials
and scluble solvent are 1g and 10cc. The reaction conditions are 400~700C of reaction
temperature, 10—50 atms of reaction pressure.

The highest yield of hydrocarbon, so called “product 0il” showed 32% and 5.5% of lowest
char formation when red mud was used as catalyst. The product oil yields from those of
other catalysts were in the range of 20—29%. The influence of different initial hydrogen
pressures was examined in the range of 30—50 atms. A minimum pressure of 35 atms was

necessary to obtain a complete recovery of souble solvent for recycling”
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Table 1. Solvent out/Solvent in and weight
out/Weight in quotients as a func-
tion of initial hydrogen pressure.

Initial Hydrogen pressure{atm)
10 20 30 40 50

Solvent out/
Solvent 1
Weight out/
Weight 1n

0.61 0.68 0.71 L OO0 1.15

0.61 0.73 0.62 0.95 0.83
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Fable 2. Percentage vield product oil, solids
and water as a function of catalysts
based on input lignocellulosics.

% 60
T solid
A water
50k o) X liquid product oil

40

hignocellulosics of spruce lignin

D.5%ENE] @A v HoR B ow Pdvt

10
0 1 1 ' i 1 P
60 80 100 120 140 160
Hydrogen gas pressures atms

Fig. 1. Pressure effects on liquid product oil.

Kind of catalysts | Ni  Fe Red Mud Pd Co-Mo
Product oil(%) 23,0 26,6 19.4 32,1 30.4
Solvent out/

i 0.54 1.01 .82 0.98 0.49
Solvent in

Solids(%) 39.7 26.2 38.6 5.5 16.4
Water(%) 24.5 10.3 2.0 24.1 22.6
Product gas(%) 12.1 36.4 20,8 37.6 30.2

Table 2% REA & #-{LBH @iy
oA slof 4] *P%Q} Fohe] Gl g 2g 4

2olut, ApE-3 Fwl 7} Ni, Fe, red mud, Pd 72

i EFEUWS Co-Mo2A w4tk
fpreduct oil) ol Y EAHE B (product gas) &
FoPd7F bg Za0Ee A9 g hejFEg, %

32.1% 2] product oil® 37.6% 2 product

i

sa
AReon SERIE & e NANE vﬁl’}
Zof
244 ay vfg gddsidy £ 4 o 1
i ARE-gE Bufe] g R A ojgHo R
L.Gool 7§ 0,988 el
Fig. 2 KEA &7 autoclave reactorP3ol

c 40718 Zv) PdIE

Mg 205 (e



FEPIE D AEBEA A Bl

By frabh -4

Axzdog 3 W uE

mc uct

oilel F&& &3 Aejrh

g 700C 7 d Wb Al Hd A
A FEGEE ROl 0T ol 2y &5
be ghnteb Al 2le B o4 T dwrHow
FddEgRe T oo eliide s

Javlo] BadMga o ~nr)h 9l

bro g o B el s g Ayl A
2 A e,
% 70

60+

301

input hignocellulosics

40

T sob
E
% 20 - 7 Acetosolv spruce lignin
o B Spruce sawdust
E@C A Acetosolv ricestraw lignin
£ 1oF + Korean ricestraw chip
3 |
a
0 el 1 1 i 1 i
300 400 500 600 700 800
Temperature('C)

Fig 2. Reaction temperature effect on pro-
duct oil vield when Pd was used as

catalyst.
Fig., 32 KE* &7} autoclave reactor 119
MooE 2P EWRS R 1T00T, Fu o pPd)

P q o 2

autoclave reactortl ol
g-8hi= KFEBEO] product oilg] =g o
&g veh s=ob sl Aalelnh, o] ¥
7p eh Siol gl9 & 2 Foll A vhg
#ol 4071kl A9 KEAEY H-{LER
BifEC] Thd A Lol Age A el
Hel THRIEC) REAEzxe SAE
Heh & ddg HejEch

3} 3l

2 EE

ol X

kal
d
({_}.

o~
IS

REE g RIG ol S gRinut g ael A
b 60
Z 501
=
s
<
ERUs
5
g a0k
Fal
= 20 {3 Acetosolv sprace lignin
S » Spruce sawdust
§f : A Acetosolv ricestraw lignin
% 10 + Korean ricestraw chip
5 |
o, |
‘ ;
gl L " 1 X i)
g 10 20 30 40 50
Hydrogen gas pressures atms atms
Fig. 3. Hydrogen Pressure Effect on Product
Oil Yield when Pd was used as
Catalyst.
24
4. & A
S Wb E AR A Co-Mo HEE AL
s He e s dlnes 4
(o]

Ay Y BHE GLCs HPLC®
A7, aryl-alkyl- 8 -0-4ether 55%%0

o] F& Joldt phenolib 4ol §

o 2 oAt dddnts 3&?@‘33&.

L8 8ol Aol oAu e Zujrt Ko &
ARG A A E ol of ¥
off Al HEo] Pd&oE AHES BE A G7bA
g Fofiz 242 Ni Fe. red mud 28] 10
Co-MoXth Sttt 4308 B F1 2o
o Crefal autoclave H O R AnEH b A
Pi&EwE A" 49 4(‘)71?}0] HAANUE ¥

\ LQ} {' pos
@ oubgsreac U
Eolo) oo Y@ Fof o)

vhut Bood P Aol A 32.1%

A1tk
%{%%g'

A —
o AT

m‘lo

@ cherel il

83



84

g e A19U4E 1991 129

product oil9] A ¥o] %3t chfgo o5 2
AEE BPAIE A7 e ofgd e B

on

~3

product oil & &4 A7)

.‘
=ub sk BA 7 ol g R

2 F X M

1990. Hydrocarbon

synthesis of waste lignocellulosics by li-

Lee, Byung Guen.

quefaction reaction of thermochemical

method{ [ }. Ko-
Technology,

deoxyhydrogenolysis
rean Wood Science and
18(4) 1 79—85.
Freudenbury, K. 1956. Angew. chem, 68,
84.
Goheen. D. W,
lignin by the Noguchi process, Can. [
chem. Eng. 44 ! 466—471.
Meier. D., and O. Faix, Production of

synfuels and

1966. Hydrogenation of

chemical feedstocks by

direct  hydroliquefaction  of  ligno-

cellulosic biomass, 4th European cohf
Biomass for Energy and Industry, Orle-
nas. France, May 1987{in press!.
Meier, D., O. Faix.1986. Direct liquefac-
tion of different lignocellulosics and
their constituents, Fuel 65: 916—921.
1986. Synthesis of

methyl alcohel and alternative gases for

Lee, Byung Guen.
petroleum by thermochemical gasifica-
tion of waste lignocellulosic materials
(1), Korean Wood Science and Tech-
2128,

1986.

methyl alcohol and alternative gases for

nology. 14(2):

Lee, Bvung Guen. Synthesis of

petroleum by thermochemical gasifica-

10.

. Whote, D.H.

tion of waste lignocellulosic materials
i), Korean Wood Science and Tech-
43—46.

Lee, Byung Guen and Sun H. Lee. 1989.

nology. 14(3) :

Synthesis of methane-rish gases(alterna-
tive Energy} by thermochemical gasifica-
tion from waste municipal and lignocellu-
losic materials, Korean Wood Science
and Technology 17(2):13—19.

Wolf, D. and Zhao, Y.
1987. Biomass liquefaction utilizing ex-
truder-feeder reactor system. ACS pre-
prints vol. 32, no. 2, production, analysis
and upgrading of oils from biomass, 106
—~116.

Meier, D.. Fuchs, K., and Faix. 0. 1987
Direct hydroliquefation of spruce wood
inte hight-and middle-distillate oils. Ener-
gy {rom biomass and wastes. 10th, 785—
800,

Scott, D, S., Piskorz, J.. Grinshpun and
R. G. 1987, The effect of

temperature on liqud product compo-

Graham,

sitton from the fast pyrolysis of cellulose.
ACS preprints vol. 32 no. 2. production,
analysis and upgrading of otls from bio-
mass, 29-—35.

Moffact, J. H. and Overend. R. PP. 1985.
Direct hquetaction of wood through sol-
volysis and catalytic hydrogeration: an
engineering assessment. Biomass © 7; 99
—123.
Chornet, E..

R.1°. 1986. Liquéfaction fractionée de la

Vanasse. C. and Overend,

biomasse en milieux solvolvtique {e pro-

cedédé UDES-S. Entropie. 221 89—97



