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(A) Kraft, softwood pulp, unbeaten

(B) Kraft, softwood pulp, 50 minutes beating
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N(1-0)

d O /dt =k p N(1-©)
d ©/dt=k,NO

kp(1-©)-k© 0
K=k, k, Kp (1-0) -0

0 Krn=0+KrnO
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__KP_ kpo+o=Kp K =fa
1+ Kp K,
i V latm
V. O=VIV__
P p 1 |= pV p
V V. KRV Ve,
- =1 KV,

Kn=0+Kn® ©O=V/V_,
Kp=V/IV_,+Kn VIV _,
n/c=1/KV _+n/V
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n_? z

(1-2)

(c-1) 1

CVI’T]OI'] CVmon
" Vmon

n=V_ ., /RT
A, = 0162 nm?
NA
S, =nxNAxA,

26




BET

m /5K P,=570 Torr
p V latm

Vmon c

p, Torr 1.2 14 45.8 87.5 127.7 164.4 204.7

V,cm3 235 559 649 719 790 860 950

z 1 +(c—1)z z

_— 7

(1 B Z)\/ ) CVmon c:Vmon (1 - Z)\/

(c-1) 1

cV cV

mon mon

1/(cVmon)  4.39E-06
(c-1)/(cVmon) 0.00162

370

Vmon, cm3 615
Vmon, mol  0.0274
Sa, m2 2640
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BET

m c>>0 C=o0 BET

z=0.3

Vmon=(1-z)><V
Vmon,cm3 z=0.288 0.3 612




BET , m2/g

KP 230

KP 185

(o 185

GP 25

KP 129
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Diameter =

TABLE 1 — Properties of macromolecules. 37”7DN
Molecular

I\c;:elie:hl::lar M diameter in

H 0

Macromolecule M., My solution, A
Glucose 180 1.0 8
Maltose 342 1.0 10
Raffinose 504 1.0 12
Stachyose 666 10 14
Dextran 1.4 1400 1.3 20
2.6 2600 1.3 26
5.4 5400 1.3 36
8.8 8300 14 45
10 11.200 2.0 51
20 21,800 1.5 68
40 39,800 1.5 S0
100 100,500 1.6 140
500 420,000 2.7 270
2,000 2 X 10¢ — 560
24,000 24 X 108 — 1600
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FIG. 1. Accessibility curves of sprucewood and some of
the kraft pulps.

Q= O =

44.6

142 Lig
2.9

44

049 L/g

36




iR (@KRF0ER, O M)

1.6 B (@RADRR, O iR ) -16
» ™~
E >E 1.2
£ %
N 2
> D ros
3 >
a L
~ o™
N B
- 2 o4
5 10 50 100 500 1000 5 10 50 100 500 1000
4 F E & Q) 4 F E & Q)
£510— 2080 L-BKPOMSR®OE H£10—215 N-BKPONWREHEOE
H BEBR dh R H BB i i
, , ,p-329(1982)

37




(QOY¥447m;0m, @10H, A5 ) (O¥H147r00E, @1E, ASH )

s L 16
{‘ .
T 2 Xt
~ E
g %

2
§ -0.8 ~
Y D
a ¥
N ™

b3 [ N E
. hY

-

5 10 50 100 500 1000

S F E & (1)

#10-220 JY¥47vL-BKPOE #H10-23H ) ¥4 7V N- BKP O
B bk i H ok i R

,p.329(1982)

38




2.0 |
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B HER i >

, , ,p-18(1982)
o= mL/g
P=>/(1/5+ O)

Beaten Unbeaten
and soaked
delta &, ml/g 1.50 1.28 0.72
Density d, g/mL 1.50 1.50 1.50
Porosity @@ 0.50 0.46 0.32

dried

39




40




2.0

LA vFPoEvTVK ml/g

5 50 100

PFI 3 MAR#R 13000 [E]

HiRREEE

T

500 1000
i 1

TBL—TH 777 RANVTDI6 S 97T 7Y 2 VDA

B HER i >

4 FmEER

41




i L LT




Poiseuille

Q

:7zr4NA-Ap

8nL

43
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650 LCSF
400 LCSF
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] Water Retention Value

3000G
30
mM,: 2 (%)
My:
(9) 9
NBKP 0.61 0.23
NBKP 0.59 0.28
(%)= LBKP 0.54 0.22
100>=<(M,, My)/My| |Lskp 0.45  0.24
Z(G) W2 r G
w(rad/s)= N(rpm, min~-1)><271Tt 60
2 (%)
(9) (9)
(%)
NBKP 0.61 0.23
170
NBKP 0.59 0.28
110
LBKP 0.54 0.22

10N
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lum I/

Campbell T
. F 2L(pp)>y (dyne/cm)
e P F 2Ly d(pp)><L(pp) 2y/d
dyne/(cm pip)
P d=1 pp [M=2>=728 1

145.6 10 -5N (107-2><107-6)m~2  145.6><10 3 N/ m~2
145.6 kPa

lcm~2  1.5kgf d=1nm 1cmA2
1.5t
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0.5 2%

4.5kcal/mol=19kJ/mol

Cell-OH - CeII-O-(ﬁ-CHB
o

4.5kcal/mol

Casey — Corte, Schaschek and
Broens, Tapp1 40(6), 441(1957)
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Thickness by Hg buoyancy, ym
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, g/cm3

0.463
5000 (PFI ) 0.592
20000  (PFI ) 0.722
0.615

10 % 0.614
30 % 0.606
49 kPa 1 0.521
343 kPa 5 0.595
686 kPa 20 0.647
0.540

29 kN/m 0.588

49 kN/m 0.624
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Fig. 3 Schematic diagram of a channel for air leak in
the PPS model.
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Log(250/45.3)

0.742

HN10 |HN120| HP10 |HP120|
453 | 456 | 342 | 32.2
21 | 23 | 17 | 30 | 0.36
0.020| 0.022 |0.022| 0.040 | 0.64
: 0.030| 0.033 |0.038 0.072| 0.79
2
R, V' vl 47 | 53 | 52| 95 | 0.86
00 | 36 | 14 | 64
r 4
250
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10cm 1.5cm
3.5cm 60g/m? d=(1.5+3.5)/2=2.5cm T=100jam

S=(60 *107%)*0.1b*0.13/0.025%9.81 =0.0023544b (Nm?)
E=12S/(bT?)=12* 0.0023544b /(bT?)=12* 0.0023544/(100*10-6)}
=0.02825*10'2=28.3*10° (N/m?) =28.3 (GPa)

12cm,3cm,4cm

S=(60 *10-*)*0.12b*0.123/0.035*9.81 =0.0034872b (Nm?)
E=12S/(bT?)=12* 0.0034872b /(bT3)=12* 0.0034872/(100*10)3
=0.0715149*10'2=41.8*10° (N/m?)
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S=(60 *10-3)*0.1b*0.13/0.025%9.81 =0.0023544b (Nm>)
E=12S/(bT3)=12* 0.0023544b /(bT?)=12* 0.0023544/(100%10°6)}
=0.02825*10'2=28.3*10° (N/m>2) =28.3 (GPa)

12cm,3cm,4cm

S=(60 *10-*)*0.12b*0.123/0.035*9.81 =0.0034872b (Nm?)
E=12S/(bT?)=12* 0.0034872b /(bT3)=12* 0.0034872/(100*10)3
=0.0715149*10'2=41.8*10° (N/m?)
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Weight

Paper YVYYY VY Frictional force
Sled L (| Load cell
— —— Stage

Paper on sled: 50 mm (L)><35 mm (W)
Paper on stage: 40 mm (W)

Pressure: 1.98 kPa (353 g/ 1750 mm?)
Slide length: 25 mm

Slide speed: 0.2 mm/s
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@ 3 Mm%

the static or kinetic coefficient of friction
the mean frictional force

the mass of the sled
9.81 m/s?

IL[:
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0.40

0.35

0.30

0.25

Kinetic coefficient of friction

0.20

W ood-free paper -4 Uncalendered
& 49 kKN/m
—— 78 KN/m

1 2 3
Number of frictional slides
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Kinetic coefficient of friction

0.70

0.65

0.60

0.55

0.50

0.45

0.40

74 g/m?

Wood-containing paper

-+ Uncalendered
-2 29 kN/m
—— 49 kKN/m

*
4

2 3

Number of frictional slides
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Coefficient of friction

0.70

0.65 r

0.60 r

055 r

—a— 0.1 % AKD, static
- & -0.1 % AKD, kinetic
—e— 0.2 % AKD, static
- +--0.2 % AKD, kinetic

0.50

AKD
St/AA

0.1

0.2

Added St/AA surface size, %

+
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