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i ﬁ> ( V&W —_ Q7 I

~—
—\Z

7

7

shape factor

. n=7
(mm), (pm)
2.0 , 20 (E—
20, 30 D
. Projected area A 30 , 20 ==
Width = “Truelength & 30 , 30 Dy
30 , 40 [
Projected length £ 40 , 30 [
Shape factor =———————=—
( P ) Truelength £ 50 , 60 ! T !
0 1 2 3 4 5 (mm)
£(mm)  w(um)| — 1 £(mm) w(um) £<W| _ 1
2 20 L‘ﬁzfi 2 20 40 | L=<—D W
2 30 2 30 60 2w
3 20 =£(2+2+3+3+3+4+5) 3 20 60 _ 40+60+60+90+120+120+300
3 30 7 3 30 90 20+30+20+30+40+30+60
3 40 =3.14(mm) 3 40 120 =3.43(mm)
4 30 4 30 120
5 60 5 60 300
£ 22 $=22 =230 3=790




£ (mm) <P — 1 2
2 4 LZWZZI
2 4 '
: : _ 4+4+49+9+9+16+25
3 9 2+2+3+3+3+4+5
4 16 = 3.46(mm)
5 25

$=22 3=76

n

- 1 2
LzzniLi D oL,

L(mm) n nL L>L nLxL
2 2 4 4 8 _8+27+16+25
3 3 9 9 27 4+9+4+5
4 1 4 16 16 =3.46(mm)
5 1 5 25 25
¥=22 3=76

- 1
L= St D onlxL

L(mm)class Li(mm). n;  nik; @L<l nLy><L;
0.3 0.5 0.4 2500 1000 0.16 400
0.5 1.5 1 2900 2900 1 2900
1.5 25 2 1500 3000 4 6000
2.5 35 3 900 2700 9 8100
3.5 45 4 200 800 16 3200
45 55 5 100 500 25 2500
b 8100 10900 23100
Linean 1.35 2.12

. ( ) . 5mm ( )
Lmm)class Li(mm). n;  nik; @ Li><L;inL><L; L(mm)class: Li(mm): n;  nl;  L><L; <L
0.3 0.5 2500 0.3 0.5 0.4.1900 760 0.16 304
0.5 1.5 2900 0.5 1.5 1 2200 2200 1 2200
1.5 25 1500 1.5 25 2. 900 1800 4 3600
2.5 3.5 900 2.5 3.5 3 400 1200 9 3600
3.5 4.5 200 3.5 45 4 100 400 16 1600

45 55 100 4.5 0

b > 5500 6360 11304
L rmean L rmean 1.16 1.78




5mm

L(mm) n; nL;

L(mm) class i 40
0.3 0.5 0.4 1900
05 15 1 2200 o
1.5 25 2 900 20 L
2.5 3.5 3. 400
3.5 45 4 100 1o
4.5 0 0
> 0
Lmean
. 120<
300
o kN m/kg u
mISO

200

100




= SEC (Size Exclusion Chromatography)

E pEpe
= 57 80 40
= : M\ ]
- : | w R\ s
- i\ 3
Sl " 2
= i |
_r'-l ._,-' kN
b P A
B G i 1
Elutson Volume {mL)
30 VEAgo/Iar;rr:La;sclass l\’c;el‘a?gr?g;rogass n; (mmol) Classlm’\o/::i:é;lass n;M;><M; niMizxMi
5 10 7.5 1.28 9.6 72 540
20 10 15 125 0.70 8.7 109 1359
15 20 17.5 0.51 8.9 156 2726
10 f 20 25 225 1 0.25 5.6 126, 2835
25 30 27.5 0.11 3.1 85 2344
0 35 35 32.5 0.05 1.7 55 1796
10 20(/ ) 30 40 = 290 37.6 603 11600
mmol
: M 130 160 192
' =
p.739 | Li
Molar mass class : Mean molar mass n; (mmol) Class total mass niM;><M; niMizxMi ni A
(g/ mmol) M; (g /mmol) n,M; (g) 2L
5 10 7.5 9.6 . L L:ZniLi -
10 15 125 8.7 Sh, A
15 20 17.5 8.9 . _ .
20 5 25 5.6 AP LU S m—
25 30 27.5 3.1 2Nk 2A
35 35 325 1.7 o - _ .
> 37.6 . Ls oo Zni L N . N
Mmean z ZHILI 4A




- N,
= “N, FE 'lkgf
] S 4
™ FE =log,, N;
§ &
] » | ISO FN
£ 4
r p—
] FE
5 FN =10
T
8
1 2 3 5
Wi & (mm
] lo
(log) - 1SO
|Og IOg http://www.hozon.co.jp/cap/archives/030701/ASTM.HTM
10000
57 | 1.756 - f tkof
114 2.057 § 1000 Sheet in oven d
81 1.908 1.994 99 105 % 100+
104 | 2.017 £ Ll
170 2.230 E Stack in ove:
165 | 2.217  2.321 ]| °
190 | 2.279 209 216 = e
293 2.467
90°C 72%RH aging time, days
u ISO " Ise ISR Paper#t [ENSWR S00;
10006 ‘aged v Sree's. SEEkE ZPE 5SS i7Es Tibes ' 1kgf
5.7.1 ISO 2 '
g l(é)ﬁ V4
P ISO um/(Pa s) E ég,
t 100 mL 5 =
© £ hof
P = @ ; %‘ Stack in oven
t uog S oPr o
‘o 1 20 3

90°C 72%RH aging time, days




L] 1
| ;
log| -2
. I, LA,
. BB,
IO IO
10 120 10 120
16000 9000
W 10s, no polymer W 120s, no polymer
14000 [ 10s, polymer 8000 M 120s, polymer
12000 7000 -
6000 -
10000
5000 -
BOOD
4000
GO0
3000
4000 2000 |-
= JUIl =1l
. J | o Lol 1t
0 3 64 96 128 16D 192 224 0 32 64 9 128 160 192 224

=

=

Gray level (0-255)

192
160
128
96
64
32

Stdev: 28.4

159 16.1 27.8
10s, no 10s, 120s, no 120s,
polymer  polymer polymer  polymer

HN10 [HN120 | HP10 |HP120|
453 | 456 | 342 | 32.2
21| 23 | 17| 30 | 036
0.020| 0.022 [0.022| 0.040 | 0.64
: 0.030| 0.033 |0.038] 0.072 | 0.79
- I 47 | 53 | 52| 95 | 0.86
0.0 | 36 | 14| 64
r 4




X-ray counts, arbitrary unit

34 36

26, degree

\
@ \ /
\\ \\
) ) [
| |
/ |
|
( ( (1) (
N[
] X
(004)
Pulp fibers Xeray Pulp fibers
/ (004) /(004)
4
( (a) Fiber axis (MD) in X-ray plane (b) Fiber axis out of X-ray plane
Nl
MD/CD X

MD-orientation

~&—nonwoven

—A&—copy paper

5 10 15 20 25 30 35 40 45

CD-orientation




F(k, k)= J'Z J'E (x, y)expl-i2r(k,x+k,y)}

mN XN f(x, y)

F(ky k)
f (X, y)
F(k,.k,) = y:Nle:ZN‘ff (x.Y) exp{— i %(kxx + kyy)}
(K =01 N-1 k =01 ,N-1)

L]

serremseersaeen N/2-1

o
. L)
o

)

512

—00

15,12 ~129° 27
-15,12 _39° 27
3,27 -174° 19
27,3 ~84° 19

oo oo +




(2)

R i SR R

(a), (b)

/

Mhaan ampltude
T = FElliptic appres

Center angle, degres

10



(2)

(2)

° 76.8
1.38

78.9
1.62

Orientation angle (degree)
Orientation intensity

9.7
1.74

(2)

Orientation angle (degree)
Orientation intensity

100.5
1.76

(2)
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° P ’ — ° WA
, (2005) —@- .
° —y Y =
. T . , —-‘/ FaG— J~’\'-:,-:)+
http://konicaminolta.jp/entertainment/colorknowledge/index.html ° Y ——% =T
o JIS Y s § I~ a AN
0JISZ8105
0JISZ8720
oJISZ8721 o =
0)ISZ8724 S XD, X {_(ﬂ) (Z) b(ﬂ)}
0)ISZ8729 —L*a*p* Lrukv* o W P, 9 !
0JISZ8730 .
oJISZ8781 CIE
oJISZ8782 CIE .
n
. A
[ ]
o D65
. C
300
= llluminant A
250 7 — jiuminant D65
£ 200 |~ lluminant C
E 150 /
E 100 -/.‘,/\ == =
50

300 350 400 450 500 550 600 650 700 750 800 850

1 Wavelength, nm =

Reflectance, %
@
3

20
10 .

380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 78

Wavelength, nm

P,

Reflectance, %

=l

380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 78

Wavelength, nm
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= 3 \ . RGB (%)
. Y W
S| ‘ P> v
sTo N B2 8 -
e [ ; -
° . i}i@ B 9(4)
3 — /[ LT —b(1)
—-—_-_ﬂ_l-ﬁ’ﬁ--_____ _‘._:_ = ? 5
5 ®, £ 1? |
i Fe & [
/ ” l\/
_023 0 400 4N 5\‘50 600 650 700 7.‘50 800
Wavelength, nm
%()
. y(2) . -~ RGB
. p, = 7(4) RGBXYZ
2 — X =0.412453x R +0.35758x G +0.180423x B
ol =5 Y =0.212671x R+0.71516 x G +0.072169 x B
£ ol Z =0.019334x R +0.119193x G +0.950227 x B
é 0; XYZ=>RGB
= gi R =3.240479x X —1.53715xY —0.498535x Z
02 G =-0.969256 x X +1.875991xY +0.041556x Z
0
350 400 450 500 550 600 650 700 750 800 B =0.055648x X —0.204043xY +1.057311xZ
Wavelength, nm
(Kubelka-Munk)
R R (L-R,R,)-(R, —R, "
. ) S y " (t-R,R.)-R.[R, -R, ™" 11R
\47 () Zk—bsw
| / _ o
@@ ;« ‘ y (L-R,R.)-R.[R, —R "
: | ALY 2 1 1-aR
~L A o S=——Arctgh 0
@® {3 w0 bR,
’@@@ 1(1 11 L
a=7[— R,] bzf[——Rm]
2\R, 2\R.
" S , Ry , R
Ry: , Wi
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(Kubelka-Munk)

x=0 @_‘o T o
) ' - sidx 11 I-(S+K)jdx
T "7 Tk KIdX &
Lis+Kyidx T Sidx
x=w Ty T iw
° X=X di dj

di = (S + Kidx + Sjdx

(Kubelka-Munk)
L]
x=0 i=iy, j=jo, R=jofig
x=W i=iW, j=jW, Rg=jWHAW (R,
), T=iy/ig(T
X= oo R=R., (Re, )
° °

Rl R,(a—bctghbsw)

b

~ a+bctghbSW - R,

- asinhbSW +bcoshbSW

. e —e™* e e
sinh = , cosh=
_ — [3m-25 =)
‘—djz—(S+K)jdX+SldX‘ s | Re . R
, Rg: , W
) ] (Lambert-Beer law) [ |
- " . [ J
di = —(S + K)idx + Sjdx
|di = (S + K)idx + Sjdx] - .
i
A= Iogm(f") =alC
| iy i [
o 199 um 178 g/m2
A:
iy: o L: ° —
i ¢ O 41um 39 g/m2 F—
= A
S=0
18 " 9
DADALAD A .
u A
1.6 fAA & S o og 48 %’
R %1.4 *A - 17%
%1.2 L . s g u
n ,§1.0 3 1582 [ |
g 2
<08 148
30 3 2 |
40 %0.6 Foog ® Plastic film- OptDens |4 3 &
o O Tracing paper - Opt Dens o
=04 & Plastic film - Scat Coef 275
150 A Tracing paper - Scat Coef &
0.2 11
AMAMAAAAA AAAAAA =
0.0 L L L 0
0 10 20 30 40

Number of sheets stacked
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m 0°<<90° “ 700 “ 7

% % necosd 0

r

. (Wenzel)

cosé, =rcosé

140
Wet-press: 90 g/m?, 7.0 kg/cm?
6 90 130
180
O 0 —r=1 o 120 -
150 1) e =12 o -
& 120 2 if 110
6 90 g, 0 " 100
~—20000
® 80 - : ‘ !
’ 0 30 60 ;0 120 150 180 0 200 400 600
4 1
u
(] 2 [
0. 5%
(Cassie) 0 0
=0, 6, 12 n 0 120
Q Q 12 0
Q+Q, 1 m cosf, = 0.95 >< cos 0" +
0.05 > cos 120°
‘cosgc =Q,c0s6, +Q, Cosgz‘ cos@, = 0.95-0.025 = 0.925 BRI

=223 R
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2
]

50% 180°

= 22.3°
180°
m cosd, = 0.5> cos 22.3° +
0.5 > cos 180°
cosg, =05 =< 0925 0.5
=0.155
6. =92.1°

- p~ P=Fis=2ycoséiR
;\ﬁwosg F=2TtR)c0sd
= ZTR , = Hagen-Poiseulle av T
PR |+ o PR 2y c0s0 ‘"fg:"“
r:
= , = < P27
“ 8yl | & 8l R |
I: 2
(Hagen-Poiseulle ) 5 Q:?T\t/ _ ﬂF\;tdl L
= Hagen-Poiseulle 3 ]
Lucas-
Washburn
s | |
Rl 2ycosé zR* - = ( )
= = Lucas-Washburn .
" oot _ [Rreosot) b
Idl = 727 g 2 .
4n | ”
Ry cosé = b
ldl = | ——dt .
== L \/RczTa iR
” Rycosd, =9 n \E
T I E—
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—1mm (b)

T
15 mm (w)
i
n t=b/v
v
b
n V=VI(wL)

\

w

L

40
25
~ ENo.l A
E b *No2
E 20 2 20 ANo3 A s aala
- - ¢ (111
g 3 R T M LS
g . = ahd *n
B ' % A "
3 A
8 g 20 K Doy
1] = A
5 10 z A
g 5
2 °
2 5 E 10
g S [
s
9 . . . . ‘ )
5 10 15 20 5 10 15
Square root of contact time, (ms)"* Square root of contact time, (ms)?
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