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Figure 9. Fines substantially improve the bonding of poor
quality fibre (L) but do not bring it up to the performange
of the betier quality fibre (Ls).
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Fig. 129. Fibers from some natural-growing non-wood plants. With Monterey pine. a softwood. for

comparison. Photomicrographs - 65.
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(e) Elephant grass (f) Monterey pine
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5Ef 3.61 2.23-5.06 50.0 36.3-65.7 72 44+ 3.8 33.1 0.23 1.5
0 #H# 8.7 16.6 1.05
h 3,62 2.45-4.10 54.3 39.2-63.8 67 %H 3.5 21.7 0.25 1.8
#H 4.3 14.0 0.6
SER 3.41 2.28-4.32 44.4 29.4-63.7 71 %# 3.5 33.6 0.21 L5
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345

8.10
12.90
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Pulps of nonwood plants

bamboo(grass fibers) sissal (leaf fiber) hemp(bast fibers  cotton (fruit fiber)

99



RAIENBHEBAETRE

Fibers from some
natural-growing non-
wood plants. With
Monterey pine, a
softwood, for
comparison.
Photomicrographs <65

(a)Bamboo
(b)Esparto
(c)Phragmites
communis reeds
(d)Arundo donax
reeds
(e)Elephant grass
(f)Monterey pine




B S BEBEE T R

A Fibers of mitsumata
showing broadened
central portions (c) and
rounded (upper arrow)
and forked (lower
arrow)ends.p =remains
of parenchyma
cells.Japanese
paper.150X

B,C Fiber of gampi pulp
showing broadened
central portions (c) .
Scalloped walls
(arrowhead), and
irregular ends
(arrow).150x




R ERERR

Fibers from some e = e e
agricultural residues.
With eucalyptus
saligna, a hardwood,
for
comparison.Photomicr
ographs <65.

(a)Whole bagasse
(b)Depithed bagasse
(c)Wheat straw
(d)Rice straw
(e)Corn stalk
(f)Eucalptus saligna
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Fibers from some non- AN
wood crops grown )

primarily for their fiber [ 7
content. With inkwood, =%

{97

a tropical hardwood, (,,',,_m,,‘*‘i*
for comparison.)<65.
(a)Ramie

(b)Kenaf

(c)Sisal

(d)Manila hemp (abaca)
(e)Sunny hemp
(f)Inkwood
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310, SRS L B g
‘A 2 £ $ e % gamie
(we , mg/m) (lr, mm) (we , wm) B ,g/al)

EEF(FH, 2% 0.16 2.1 37 4.3
R FRGRH, 2 F) 0.31 2.1 30 10. 3
g 1+ (2 R 0.21 2.4 35 6.0
g ¥ (B 9) 0. 20 2.4 31 6.5
#aE G % 0. 26 3.1 37 6.9
wEnCE ¥) 0.25 2.8 34 7.1

RFHE ST EMEGEMHE - RPNVBIESREEREREIEY » —fi%
FeBERRYMBE EBUR NG R/ - NILERZER B2 SR EE - —
MEBERIOZBER K -

makiRZ SR =Bf xA/wf (ARSRRER)

+ iR om? Y REERTVEE R 10~100 m - &SHER
10,000~100,000 FR&&4E {06



CHRP TR MG

22 ik RE Rz E£EFI

3 (ng/100m) ££ 75
1% 14, 00 1.00
5 16.99 1.20
TR (P H) 12.52 0. 90
R R GBS P) 20. 00 1. 43
PRI R 6. 32 0. 50
T T 10. 94 0. 80
PR B 10. 34 0. 70
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Bauer McNett Classitication of Newsgrade
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Light scattering coefficient (m? /kg)
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$a% R (Fiber Width)

we fEE R (Cellwall Thickness)
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gasis (Fiber Distribution)
ygaz 78 (Hemicellulose Content)
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T ENL 4

Grade Profile

PRINCE ALBERT SOFTWOOD is a premium northern softwood grade that exhibits the outstanding
aesthetic. structural and strength properties of boreal forest species. Advantages include enhanced paper
surface characteristics and ease of refining.

Typical Response to PFI Laboratory Refining

Initial

IS0 Standard Methods

PFI Refined

Canadian Standard Freeness
Schopper-Riegler

Drain Factor

PFI Revolutions

Strength

Tensile (Breaking Length)

Tear Index (1-ply)

Burst Index

Fold (MIT)

Internal Bond (Scot)

Sheet Structure and Aesthetics
Bulk

Deasity

Roughness (Parker, H10)

Air Resistance (Gurley)

Light Scattering Coctlicient

Opucity

-

PR

a-’;-z‘;,"?‘u_ od

-

<---100pm - -->

mL
SR
s/g

km

mNsm¥/g
kPasm¥g-
double folds
J/m?

cm¥/g
g/cm?
Hm
s/100 mL
mi/kg

%

Refined to Approximately 7 km Tensile

<---100pum - - >

v eergaser Technolegy Center.

673 643 610 500
13 14 15 22
09 1.1 15 2.7
0 300 1000 2700

33 5.0 70 93
135 153 147 11
19 37 54 73
30 400 1100 2200
135 200 280 420

1.59 149 141 131
0.61 0.67 0.71 0.76
5.7 5.2 49 48
3 4 8 30

31 28 25 20
Yy 69 66 61

Typical Pulp Characteristics

Brightness (ISO) *, %

Viscosity (0.5% CED), mPass

Dirt  (Weyerhaeuser)®, mm¥/kg
(TAPPIT 213)**, mm¥m?

Chemical Properties
DCM Extractives, %
Ash Content (575° C.), %

Kajaani FS-100 Fibre Analysis
Average Length (LWAFL). mim
Coarseness, mg/100 m

Population, million fibres/g

Bale Characteristics
LxWxH,em
Bale Weight, kg

* Mill Test
** Estimated

400
31
"

4500

102
10.2
18
2500
550

1.28
0.72
49
100
17
59

>89
27
<5
<35

0.2
0.5

24
16
33

83x71x41
230

1193

A Weyerhaeuser
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PRINCE ALBERT SOFTWOOD is a premium northern softwood grade that exhibits the outstanding
aesthetic, structural and strength properties of boreal forest species. Advantages include enhanced paper
surface characteristics and ease of refining.

IS0 Standard Methods

Typical Response to PFl Laboratory Refining

Initial PFl Refined
Canadian Standard Freeness mL 673 643 610 500 400 250
Schopper-Riegler SR 13 14 15 22 31 50
Drain Fuctor s/g 09 1.1 15 2. 1" 37
PFI Revolutions 0 300 10000 2700 4500 7700
Strength :
Tensile (Breaking Length) km 33 50 70 8.3 10.2 11.0
Tear Indey (1-ply) mNem?¥g 13.5 153 147 1.1 102 - _ 80
Burst Indey kPasm¥g- 18 37 54 73 719 8.7
Fold (MIT) double folds 30 400 1100 2200 2500 2700
Internal Bond (Scott) J/m? 135 200 280 420 550 620
Sheet Structure and Aesthetics |
Bulk ' cm¥/g 1.59 1.49 1.41 1.31 1.28 1.23
Density g/cm? 0.61 0.67 0.71 0.76 0.72 0.81
Roughness (Parker, H10) Lm 5.7 5.2 43 48 49 5.2
Air Resistance (Gurley) s/100 mL 3 4 8 30 100 210
Light Scattering Coeflicient m¥/kg 31 28 25 20 17 16
Opucity % 72 63 66 61 89 56
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Handsheet at Initial Conditions
<--100pm--->

Refined to Approximately 7 km Tensile
<100 pm- - >

Typical Pulp Characteristics

Brightaess (ISO) *, %

Viscosity (0.5% CED), mPass

Dirt  (Weyerhaeusce)*, mmkg
(TAPPIT 213)**, mm¥m?*

Chemical Properties
DCM Extractives, %
Ash Content (375° C.), %

Kajaani FS-100 Fibre Analysis
Average Length (LWAFL), mim
Coarseness, mg/100 m

Population, million fibres/g

Bale Characteristics

LxWxH, em
Bale Weight, kg

*Mill Test
** Estimated

>89
27
<5
<35

02
05

24
16
3.9

83x71x41
230

1193
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s e——
Kajaani
FS-200

Research ®f3£ <« Development
Research & Development

1998,7."1

DAT, C05

% Population

i % Distribution: Population i
| 10 1
e
6 |
S
i 2 4 l'5
i ! E
| 0 1 2 3 4 5 6 74 mm | 22 12 19 17 22 7
[ L % Distribution: Lengtn welghted I I % Lenoth weighted
I . I
| ] |
! 2 | N
i 1 P i
Y |
[ | : i —
| o 1t 2 3 4 5 6 7 mm P 1 3 12 21 43 20
"7 % Distribution: Weight weighted | T W weighi weignted
7 Nl
. | |40 |
2 M g |
\% 2
;| 20
| f\v\ 101
| i i
6] 1 2 3 4 5 6 7 nm D 0 0 4 15 48 32
Title: PRINCE ALBERT Pop.- weighted avercge /mm): 1. 21
Weight: 11.00 Length weighted cvercge ‘mm): 2.30
Device Cons. : 11.16 weight weighted avercoe (mm): 278
Coars. Totgl: 5637 Coarseness (mg/m): 0. 134
Fibres: 26455 Fibres / mg: 5712
Sw/uw (%) #
Fines ( < 0,20 mm) : A= 21.78 % L= 1.38% W= 007 %
Frcctions (mm) Acfl (%) Lwfl (% weE (%)
0.00 - 20 21.78 1.38 0.07
0.20 - 0.50 12, 5O 3.07 0. 46
0.5 - 1.20 19. 15 11.73 4.35
1.20 - 2.00 17. 29 20.97 14,77
200 - 320 2220 42,97 42 14
3.20 - 7.20 7.09 19. 88 2222

No filter
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NERT (E%) or £ETH (GE)
O%wmd i £ B < 0.2 mm
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" N

fesm B (Coarseness)

Coarseness (mg/m° mg/100 m > mg/km)
= wiBEER x BAYFER

=S¥ EREE

D8 aa® PRy (Comformability) % A # |
(Flexibility)

Kajaani FS-200 or FQA R|&
O R B R A endf i 2 58
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fesm B (Coarseness)

+ & (SW) w8 (HW)
2oy AR (Um) 25 -50 10 - 35
iz BEE R (Um) 3-8 2 -5
FeimA&R (mg/100 m) 15 - 35 7-12
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fesm B (Coarseness)

m AR
OfemBARR » R BRI RARR » 17
LR N

m kit
OfesmBARE > L4845 > JRokfz
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" N

gas w (Population))

m F Hi-EfEEFangasc (105 Fibers/g)
Ok F48 e ff £
OF B4 MkRILF lics
OFPR|SIE > 2T EP R/ K55l TF
B
m Kajaani FS-200 or FQA Rl &
OE S 1.0 - 2.5 =% HW) 10 - 15
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Lg% 2 ¥ (Hemicellulose Content

m % 18%w 14403 f2 R BIF (S18 0 18% Caustic
Solubility)

I AT RN SEUERS S 1
ul—rﬁ’ﬁz
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23 8% 7 € (Hemicellulose Content

m kR
0% 7 £ kR TR
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" N

ez 7 % (Hemicellulose Content

mRAT B R
OB ZE €W R
m AT RAE
OB z 2RI A > "F RS
JELEY
0B s R Haatsd B KERBR
(Closure) » 345 P &
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A58 £ B E\o& -

<1 4 R

gk A 1.8-2.5 0.7-1.1
(mm)

A 15 - 35 7-12

(mg/100 m)
2 4 )\ I+
s i 1.0-25 10 - 15
(10° Fibers/q)
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MORPHOLOG[C(),FJ:QL PROPERTIES
WESTERN N. A HIGH YIELD PULP[NG SPECIES

o -Quak_;_n'g' ‘Whits Lodgepole .We'ste}'n ‘White Ponderosa Douglas
(SPECES . “Aspen . Spruce Pine - Hemlock . . Fir - Pine . Fir

TYPICAL ~ -
. FE3RE
DHAENSIONS

CCWENGTH . 10 3.3 3.1
. () : - '

S WIDTH . S |- T '
o {MICRONS) ‘ [-—E L -

W

-

B
T

CLotALL
THICKMNESS.



gaay | 0B (FARARGEMWTHAR) 85 | R
T L PEE | A P | M P | P | B
e
AR 2.1 2.3 2.4 25 | 25
(mm)
A2t 200 |  19.0 22.0 35.0 | 27.1
(mg/100 m)
&
FRR 30 30 35 40
(Lm)
W EER | 35 3.0 3.5 5.0
(Lm)
A 4 )\ 1=
#as i 2.0 25 15 10 | 0.8

(10° Fibers/qg)




L mHE | A EMR EeR | TR ]
BEUE | smr | B | Lz | smA | cgpea | TUH|ARLE
Yatp
0.7 0.9 0.8 1.2 1.18 | 0.75 | 0.70
(mm)
e s B
(Mg/100 m) 7.0 100 | 0.95 | 135 | 12.9 7.7 7.5
#ATR 20 22 19 22 |15-35| 16 20
(Lm) -
i REE R 25—
B 3.0 3.0 5.0 7.3 30 |2-25
(Lm)
3.0
sasw
(106 Fibers/q) 10.0 | 10.1 | 13.2 6.0 6.6 17.3 | 19.1
rgazz i 25 25 22 | 5-20| 20 ﬁ(l)




