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Fagus crenata Blume

Betula carpinofolia Sied. et Zucc. 20
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Saeman
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0 199mg 5cc
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72 cc 30
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1,2,3,4,5cc 0.6

cc 2 bce
3 5
cc 30
cC 0 59 99
50cc 50cc cc
10 20 20 25 cc
cc 570 p
20
40 20
Saeman °
20
10 1
74 100 115 130 147 1 2 4 8 16
1 2 3 45
56 1 3

1 23 45
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Arrhenius

Saeman

log log

2 56x 10 5 57x 10"

2 56x 10 ! Pexp
5 57x 10" ! Bexp

10

(2 5g) 100g
5 6g(x 1 3g) 100g
70

100

exp
log

1 15
30900 cal
2 303
1.15 30900
30900
30900
18 4g

70



2 303 log t

70 07
2 303log0 3 t -,
o7 1 204 1
1 2 13x 10 ' ®exp 30900
07 10
( )
07
1 147
6 7
50 70 90 6.7 x2.6 17 6.7 x4.6 31 8.7
x 8 8 59 10 100 44 50
70 90 44 x2.6 110 44 x4.6 200 44
x8 8 390
( )
20 18x 16x 0 5mm
cc 16cc 16 74
115 20 40

(pre hydrolysis)
1 2 4 8 16 74 100 115 130 147

2 56x 10® ! ®exp 30900
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Table

Hydrolysis Rate Canstants of Part

of Hardwood Buna Pentosan

Fraction Easy to Hydrolyze

1st-Order Reaction Constant k (min."!)

Temp. H.SO; Concn. [
‘ #
oC 9% i Obsvd. ' Calcd.
74 8 0.000952 0.000953
16 0.00333 0.00213
4 0.0100 ; 0.00962
100 8 0.01358 | 0.0214
16 0.0380 0.0474
1 0.00683 0.00927
2 ‘ 0.0230 0.0206
115 4 | 0.0570 0.0456
8 | 0.101 0.0883
16 0.226 0,225
130 1 0.0352 0.0440
147 1 0.295 0.204

Calculated from k 2 56x 10® * %exp

30900

Table Hydrolysis Rate Constants of Part Fraction Difficult to Hydrolyze
of Hardwood Buna Pentosan
{ 1st-Order Reaction Constant k (min."!)
Temp. |  H.S0, Concn. —
°c ‘ % | Obsvd. i Calcd.*
[ - ! — J,,, . - S [E—
24 { 8 0.000207 0.000208
! 16 0.000575 0.000460
100 {1 4 0.00195 0.00209
| 8 0.00313 0.00465
i 1 0.00380 0.00202
i 2 0.00380 0.00448
115 1 4 0.0175 0.00993
\ 8 0.0160 0.0192
1 16 0.0465 0.0490
130 } 1 0.00451 0.00957
147 } 1 0.0575 0.0455

Calculated from k 5

75x 10"

1 15eXD

30900/




Table Effects of Particle Size and Liquid Solid Ratio on Hydrolysis
Rate of Pentosan of Hardwood Mizume

: | s ‘ Residual Potential
(Ilf)fc(r); Rf:;&;on R%ai(;cllgn Solid-Liquid| Size of Pentose per 100 G of
: . Ratio | Wood Meal Starting Material
% °C | min. ’ i g

| 16 { 1% 0.2 1.4
; 40 2 1.1 1.1
8 { 1 0.9 0.7
115 2 0.8 1.2
s {0 ) s
| 20 { 8 { 1 2.2 1.7
\ ! ! 2 2.2 1.8

16
i : 1 16.7 18.7
; 0 L 15.8 =
j g 1 18.7 17.1
: 74 : ‘ 2 14.1 16.0
| 16 { 1 19.8 22.5
2 ‘ ; 2 23.4 16.8
8 { 1 15.9 18.6
: ‘ ‘ 2 19.2 16.1

i i i
| ‘ % ! 1 8.2 8.6
‘ ‘ 40 i 2 8.2 7.3
5 i 1 9.9 9.9
115 2 6.6 8.8
16 { 1 13.2 12.6
| ‘ 20 2 14,1 12.9
‘ | 8 { 1 13.6 14.3
| : 2 14.5 14.4

2 | i

1 6 { 1 21.8 24.4
; 40 2 24.3 24.6
8 { 1 19.4 22.0
74 2 : 22.4 21.7
{ 16 { 1 5 23.4 22.2
| ‘ 20 2 | 26.3 24.1
| 8 { 1 20.9 27.1
i 2 20.6 19.9

1 shaving 18x 16x 0 5mm In average
2 sawdust 20 mesh



Table Effects of Temperature and Time of Standing during
Color Development on Absorbancy

e Temp. | ‘
Time ™ °c | 10 15 | 20 25

min. | P -

10 {1 0.442 0.440 0.468 0.435

‘ 0.444 0.450 0.435 —

- { 0.530 0.525 | 0.568 0.492

) — 0.521 | 0.522 0.472

2 {i 0.570 0.590 0.562 0.540

1 0.620 0.600 | 0.620 0.540

5 {j 0.610 0.580 0.550 0.456

; ‘ 0.640 0.620 0.592 0.550

xylose 0.199mg 5cc xylose — furfural 100 3hr  wave length 570mp

Table Effects of Time of Conversion of xylose to Furfural xylose
Concentration and Wave Length on Absorbancy

T Time
Wave . hr. )
Length 1 2 3 4 ‘ 5
me N
545 { 0.239mg 0.399mg 0.160mg 0.319mg | 0.080mg
o — 0.765 0.460 0.800 0.310
555 { 0.080mg 0.160mg 0.319mg 0.239mg | 0.399mg
0.150 0.412 0.880 — 1.02
565 { 0.160mg 0.080mg 0.239mg 0.399mg | 0.319mg
- 0.320 0.233 0.740 1.11 1.00
— { 0.398mg 0.319mg 0.080mg 0.160mg | 0.239mg
; 0.685 — 0.300 0.618 0.848
585 { 0.319mg 0.239mg 0.399mg 0.080mg i 0.160mg
0.620 0.660 1.12 0.330 [0.670
xylose - furfural 100 color development 15 20min

Table Effect of Sulfuric Acid Existing in xylose Solution
on Absorbancy

Suituric 1
~ Acid ‘ 3
Xylose g 0 | 179 258
~mg I !
0.068 ! 0.080 \ 0.098
0.0957 { 0.068 j 0.110 0.091
0.318 | 0.410 0.428
0.199 { 0.358 ‘ 0.420 0.450
0.655 0.730 0.645
0.299 { 0.570 ! 0.670 | 0.715
0.910 0.970 0.975
0.399 { 0.875 0.950 0.910

xylose.qfuf¥ural 100 3 5hr dolor development 15 20min
wave length 570mu



Fig 1 Hydrolysis of Pentosan of Hardwood Buna in 16 and 8
Sulfuric Acid at 74
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Fig 2 Hydrolysis of Pentosan of Hardwood Buna in 16 8 and 4
Sulfuric Acid at 100
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Fig 3 Hydrolysis of Pentosan of Hardwood Buna
Sulfuric acid at 115
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Fig 4 Hydrolysis of Pentosan of Hardwood Buna

Sulfuric Acid at 130
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Fig 5 Hydrolysis of Pentosan of Hardwood Buna in 1

Sul

furic Acid at 147
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Fig 6 Relation of First-Order Reaction Constant to Temperature in Hydrolysis

of Part
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Fig 7 Relation of First-Order Reaction Constant to Sulfuric Acid Concentration in
Hydrolysis of Part Fraction Easy to Hydrolyze of Hardwood Buna at
Different Temperatures
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Fig 8 Relation of First-Order Reaction Constant to Temperature in Hydrolysis of
Part Fraction Difficult to Hydrolyze of Hardwood Buna with Sulfuric
Acid of Different Strengths
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Fig 9 Relation of First-Order Reaction Constant to Sulfuric Acid Concentration in
Hydrolysis of Part Fraction Difficult to Hydrolyze of Hardwood Buna at
Different Temperatures
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Fig 10 Time of Complete Removal of Part Fraction Easy to Hydrolyze of
Hardwood Buna Pentosan Expressed as Function of Temperature and Sulfuric
Acid Concentration
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Fig 11 Relation of Absorbancy to Temperature in Color Development
Based on Table
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Fig 12 Relation of Absorbancy to Time of Standing in Color Development
Based on Table
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Fig 13 Relation of Absorbancy to xylose Concentration
Based on Table
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14 Relation of Absorbancy to Time of Conversion of Xylose to Furfural

Fig

Based on Table
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15 Relation of Absorbancy to Wave Length in Color Mesurement

Fig

Based on Table
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Fig 16 Effect of Sulfuric Acid Existing in Xylose Solution and Relation of Absorbancy
to Xylose Concentration Based on Table
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