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Table 1. Reaction conditions for autohydrolysis and kraft pulping

Chip Wood to Maximum

Pretreatment weight liquor temperature Treatment time {min.)
0D o ratio (T
Autohydrolysis 400 1:3.25 165 60

cooking time

Effective o (min.)
) . Sulfidity Wood to . H-factor
Kraft cooking alkali . . Time Time
(9) liquor ratio
(%) to at
target farget
temp, temp.
Kraft pulping 15 30 1:3.25 90 30 560
Autohydrolyzed
HORYAOIEC 15, 13 30 1:325 90 30 560

kraft pulping
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Table 2. Chemical composition of Quercus variabilis

Woodmeal by

Components Woodmeal autohydrolysis
(Yield 82.3%)
Acetone solubles 0.8 2.4
Hot-water solubles 9.9 11.7
Lignin 21.1 23.6
Carbohydrates 68.2 44.6

Table 3. Chemical compositon of control kraft pulp and autohydrolyzed
kraft pulps(Au-KP)

KP 15% EA Au-KP 15% EA Au-KP 13% EA

Kappa no. 21.9 12.9 18.7
Lignin (%) 3.3 1.9 2.8
Carbohydrates (%) 96.7 98.1 97.2

* EA = Effective alkali

AU HE& AgzE FHz B g
E Y9 anomeric hydrogen 33 99 H&E S,
xylosed] W& Rai&s uZo] AR 7} furfuraldehydedE A A AF F§ whgol Lot
71l BAo] Aadn o & melstd gFdE 2A4S EA3A
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Table 4. Carbohydrate compositional changes by 'H-NMR

Relative
composition of Composition  of

NMR peak areas
P carbohydrates (%) carbohydrates (%)

Glucose Xylose Glucose Xylose Cellulose Xylan
Oak~woodmeal 1.645 0.645 62.7 37.3 42.8 26.4
Au-Oak-
1.680 0.240 82.2 17.8 36.7 7.9
woodmeal
KP 15% EA 1.650 0.395 73.4 26.6 37.1 135
AuKP 1.640 0.05 95.6 44 35.8 0.7
15% EA ’ ' ’ ' ' '
AuKP 1.635 0.025 97.7 2.3 37.6 0.9
13% EA . . i, . . .
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Table 5. Results of pulping and Autohydrolysis pretreatment

R red
Yield Rejects Kappa Brightness ecovere Total carboh.
carboh. from
(%) (%) number (% 1S0) (@
auto.(g)
O( k
@ - - - - - 260.4
Chip
Chip by
Auto-hy 82.3 - - - 60 230.2
drolysis
KP
52.3 0.2 21.9 25.4 - 209.2
15% EA
Au-KP
38.2 <0.1 12.9 32.7 60 212.8
15% EA
Au-KP i ‘
39.6 <0.1 18.7 29.9 680 218.4
13% EA

* carbo = carbogydrate

auto. = autohydrolysis

322 ATYXE PHxo A

3221 A+ 4
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ANA 7t ®ol BEde Aoz eyt
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Fig. 1. Different fiber length distribution between control
and autohydrolyzed kraft pulp fibers.

Table 614 K viet Zo] Afe 3oAdA mds Hetdl= & curl? Kinks
A7) 7t 2 g e} m%‘ el o vElE AE7t @gstAn. ATt EHE
AAERE ¢ d &2 &S veden, 2 F Au-KP 13% EAVL 6 &2 #&
e AR /‘ﬂ Hel FAE vvde Zi(corseness)ﬁkg ofeo] Fi
(Au-KP 13% EA)7} 9445 2 g Yetydd. g st d5o2 3y
A EH el o] Hojw], Ar7teEs] g std dEno 2o AAYgE FIIE
st} AEe] FAe] 7] Mdfe] WHo] RolyE 8 4 UrHTable 6).
Table 6. FQA result of control and autohydrolyzed kraft pulp fibers

Fiber length

. A Average curl Kinked fiber Coarseness
weighted in ) ) (mg/m)
I
length (mm) N
KP 15% EA 0.812 3.913 12.77 0.1867
Au-KP 15% EA 0.802 5.439 23.91 0.1402
Au-KP 13% EA 0.810 6.226 30.18 0.2149

37t AR wek My FA 9@ vielAz B vge] FAE, A9
o mel s 1089 208 @AM Au-KP 13% EA2 microfibrile] H]-&o] 7}
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a2 olf¥ Au-KP 13% EA®] &7t wof 18 3o

A 371 W&ol microfibrile] W] &o] FrletE RAow Al ¥

30% ad A Eh‘ﬂ gEA vggth FAg AgzE ”*ﬂ‘ﬂ KP 15% EA<]
4% microfibril W& 7H¢ w2 #E& el e, A7 A 2gzE
"ol A 2%7F L Au-KP 13% EA7ZF microfibrile] H] *%0] l""74] vElgtTh KP
15% EA EZ & guAZ2 0o~ ZAdAAN Ao &A42 28 4489 microfibrilo)
ThETE A FAF 5 Ak B AR E AAY Au-KP 13% EA
9 15% EART A#9 2%7F 27] wjFo microfibrile] o] Bt} o] dojd 4= 9}
= Zolgt 4T 4 9k o]#3 microfibrilse] W] &o] F gvtE AL 1) g5
HEbE = de 4EAR AEE UEYE $ Q& AoltH(Table 7).
Table 7. Refining effect of control and autohydrolyzed kraft pulp of
rate in length of microfibrils

Beating time (min)

o 10 20 30

Rate in length of microfibrils (%)

KP 15% EA 0.236 0.32 0.45 0.727
Au-KP 15% EA 0.287 0.309 0.409 0.595
Au-KP 13% EA 0.22 0.363 0.593 0.648

szt Aol webA mA e @A AErE g2 etk Au-Kp 13% EAT
AR HEmEH Al wA YEtm 227t &7 wid et X7 A A 9
ol AL FA 3 4 9JrHTable 8).

able 8. Refing effect of sample fibers of Fines % area/fines
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Beating time (min.)

0 10 20 30

Fines % area/fines

KP 156% EA 11.4 10.2 13.2 15.2

Au-KP 15% EA 10.1 12.3 15.4 18.5

Au-KP 13% EA 116 12.3 14.6 21.2
Al B4 BN 43 3g2ZE 92 AR ANYS S BEuog &
Aol B Ao wudd. Ay brna AAYE A% AP curld kinke] WA
&, A%l 294, vlARe) o) wolArh xwe A9 KP 15% EAS Au-KP
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A NA microfibrile] H &0 F718E & F ATk
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Aol d Aoz ARt Afod FAZ AdHoezm wr] wiol, MR
network Apolel o] @7l Wi vt & ¥ Aoz Azrooh
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100 e AU K139 BA e

4} 16 i} 30

Beating time (min)

Fig. 2. Freeness of control kraft pulp and autohydrolyzed
kraft pulp handsheets.

Fig. 3& 3 3 ot 249 AAR =S A= dF AL vl A
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13% EA®] ZAx=gtol YA vsich A% =& Fof BHE o Avle 2RE F=4 A
Aol 7180l He 540 ArtrEdE AAS X Ao ¥ AE e v
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Fig. 3. Tear and Tensile Index of control kraft pulp and
autohydrolyzed kraft pulp handsheets.
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Fig. 5+
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Fig. 4. Zero-span tensile strength of control kraft pulp

and autohydrolyzed kraft pulp handsheets.
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Fig. 5. ZDT of control kraft pulp and autohydrolyzed
kraft pulp handsheets.
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