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Effect of Hydrogen Peroxide on Pretreatment of Oakwood

in a Percolation Process
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The effect of hydrogen peroxide on pretreatiment of cakwood was investigated, Reaction temperalure was 170°C and reaction
soiutions used in pretreatment were agueols ammenia. sulfuric acid and pure water. When 10% ammonma solulion was usad, the
gxients of delignification and hemicellulose recovery were 55% and 26%, respechvely. These values were significantly highar as
delmgfication and lower as hemiceiluiose recovery than those of acikd hydrolysis. To overcome 1his problem, hydrogen peroxide
wag added inlo ammonta soluon sireamn 10 merease hemicelitiose recovery. But dehgnification and hemiceilulose recovery were
not ingreased as much as hydrogen percwide lfoading was increased. And as hydrogen peroxide loading was increased, the
decompesiion of sugars solublized from hemicelivlose and cellulose were increased. So there were significant differences betwsen
the lotal amount In sold residue and lawd qydralyzale, and the total amount 'n the onpgingl bicmass, 11 was found thal hydrogen
peroxide added was reacled with substrate packed mostly in the front part of reaclor. \n order o increase hemicellulose recovary,
It was necessary o lreat wilh aodie solubon than with atkall soluton. Effect of hydrogen perowide was higher in water than acid

solulion.
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Figure 1 Schematic diagram of ammonia-hydrogen peroxide
percolation process.
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Table 1 Effect of ammonia concentration on the compositions of hydrolyzate and solid residue’.

armmmonia wt?  flow rate (mL/min)

% sohd remaining

% glucan % xmg

% klason lignin
Liqruel sohid Lguid solid

unlrealed hiomass 100.0
5 1.0 72.0
10 1.0 70.9
20 1.0 66.8

— 48.3 — 185 229
0.8 16.9 44 127 118
0.6 46.0 4.8 124 102
0.9 454 55 121 79

reaction condition . 170C, 60min.

“ all sugar contents are hased on the onginal oven-dry untreated biomass and expressed as glucan, xvlan, mannan and galactan

aquivalents.
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HPLC chromatogram of mitial glucose and xylose

RI-detector timestop © S0 nun

number component fime hight
1 glucose 10.783 200914
2 xvlose 11.825 35434

HPLC chromatogram alter reaction

RI-deteclor timestop © 50 mum

: P
number component Lime hight

1 glucose 10866 7.908

2 xvlose 11533 7862

UV-detector timeslop @ 50 min

PWheao

-

LI —
nurrher COMponent time hight
3 HMF 26 966 25,860
d furfural 37233 1.365
Figure 2. HPLC chromatograms before and after reaction with

hydrogen peroxide (reaction condiion * 121°C, 45min, ammoma
concentration - 10wt%, H:O: - 0.3%(w/v))
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Table 2. Effect of hydrogen peroxide loading on (he compositions of hydrolyzate and sohd residue’,

% glucan % =mg
Hz0; loading, g/g biomass % solid remaining % klason lignin
lhiquid solid liquid solid
untreated biomass 1000 — 483 — 185 22,59
o 709 06 460 48 124 10.2
0.05 69.4 0.8 435 5.6 113 9.7
0.1 64.1 1.2 40.1 58 108 (s
02 54.4 16 336 68 84 54
0.5 424 19 285 63 5.6 5.0

reaction condilion .

170°C, 60min, ammoma stream - 20wt%, 0.5 mL/mn, hydrogen peroxide stream - 0.5 mL/min

" all sugar contents are based un the original oven—dry untreated biomass and expressed as glucan, xylan, mannan and galaclan

equivalents,

" concentration and flow rale of ammomia solution = 10wt% and 1 mL/min,

Tahble 3. Composition variation of solid residue” with pasition

inside reactor.

solulion type posilicn inside reactor % solid remaming % plucan % xXmg % klason lignin

untrealed biomass 1000 483 185 229

. front half ' 683 46.1 105 9.0

ammonia only

rear half 716 467 128 103

front half (2.2 427 a7 66

ammomia with HzOz

rear half 7.7 159 11.1 101

reaction condition .

hydrogen peroxide siream - (.0bg/g biomass,

170, 60min, ammenia stream - 20wt%, 0.5 mlL/mun,

0.5 mL/min

" all sugar contents are based an the eriginal oven-dry unireated bicmass and expressed as glucan, xylan, mannai and galactan

equivalents.

" concentration and flow rate of ammoma solution = 10wt% and 1 mL/mun.
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Tahle 4. Effect of combmed prelreatment method on the compasitions of hydrolyzate and solid residue’,

% glucan % xmg
pretreatment condition % solid remaining % klason hgnin
licrueel sohd liquid solid
untreated biomass 100.0 — 483 — 185 229
ammonia” 709 0.6 460 48 12.4 10.2
water 634 17 456 134 35 174
water + ammonia” (30min each} 2.2 17 45.3 139 32 123
water + ammonia~HzD™ (30min each) 60.6 16 449 141 35 127
water-Hz0:" 60.9 22 445 14.3 22 1456

veaction condition - 170°C, total reaction time = 80mun, flow rate of total stream = 1 ml/min.
all sugar contents are based on the original oven-dry untreated biomass and expressed as glucan, xylan. mannan and galactan
equivalenls.

¥ ammoma concentration in total stream = 10wWt% and/er hydrogen peroxide foadmg = 0.05g/g biomass.

Table 5. Efect of hydmgen peraxide in acid hydrolysis on the composiion of hydrelyzate and solid residue”,

Qs

% glucan % xmg .
HyOs loading, g/g hiomass % solid remainmg % klason hgnin
Hquid solid liguid solid

untrealed bicmass 100.0 — 8.3 — 185 239

0 £5.9 1.9 457 149 19 179

0.0063 64.8 2.3 414 154 1.6 174

0.0125 63.9 2.5 5.2 146 17 17.2

0.0250 61.3 41 435 134 ] 159

reaction condition - 170°C, 15min, sulfunc acd concentration in total solution - Glwt%. flow rate of (olal stream-1 ml/min. leaching

2 mL/mun, 20min, 170—158T.

" all sugar contents are based on the ongnal oven—dry untreated blomass and expressed as glucan. xylan, mannan and galacian
equivalenis.
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