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FOREWORD

This mamal iz minly intended to provide informtion to tree plantation plamners
who are interested in the pulping and papermsking oharacteristics of the species considered
for planting. The characteristios vary somewhat with growth oonditions and age of the trees
and the values given in the data sheets always refer to & specific sample of wood from &
speoifio plantation, The conolusions drawn in the text from the data sheets pertain to
these samples, The reader should acoardingly besr in mind that samples from plantstions
with different growth oonditions may exhibit differing sharacteristics, as evidenced
repmtedly from the data sheets for some species,
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1o INTRODUCTION

1«1 BACKGROUND INNRMATION

The informtion presented in thie volume ie based minly on available data published
between July 1972 and June 1978, In addition, certain references which were not available
at the time of preparstion of the first volume of this book in 1974 (21) have besa included
here,

A list of references is given in Appendix I.

1.2  ORMERAL INPORNATION ON THE DATA SHERTS

The data sheets give information on one or several samples of wood for each speoies.
In the latter oase, the data for each sample are presented separately on the same data sheet
for oompariscn. The basio information given in the data sheets is divided into three main

partst
8) origin of wood sample including age, when known, and any speoial oonditions;

b) wood characteristios of ssmple, This inoludes basio demsity, fibre dimensions
and ohemioal oharacteristios;

o) pulping and papermaking oharacteristios of the wood sample, This may inolude a
range of oonditions applied in the same procsss as well as the ocorresponding range
of properties of the pulps and/or different types of processes applied,

In addition to these data sheets whioh relate to one reference each, an evaluation of
each species has been inoluded in the form of a sumsary based on the informtion given in the
data sheets on that species as well as additional information obtained, Some guidelines are
also given as regards experience with respect to plantations and acclimatisation of the
species in different parts of the world.

The summery for eaoh speciss shows the references froa whioh the information has bemn
obtained upder "Plantation experience® and, in a few oases, under "Pulping oharacteristios”,
The references for "Nood characteristics” and the main references for "Pulping characteristiocs"
are given on the relevant data sheets,

The definitions of the terms used are given in Appendiz II and a 1ist of the species
inoluded is given in Appendix III.



2. INTERPRETATION OF THE DATA SHEEPS

2,1 CONPARISION OF PULPING AND PAPERNAKING DATA

Although the detarminations of basio density, fibre dimensions and chemical
oharacteristice of wood are fairly straightforward and reasonably well standardized so
that values obtained in different laboratories are oomparable, this is not so when it comes
to determination of the papermaking characteristios of pulps, In spite of the standardisa~
tion work which has been carried out in this field, there still remains considerable
discrepancy in strenght property values. The resson for this ie basically that the strength
proparties of a test sheet of pulp depend, to a great extent, on the trestments given to the
pulp before the actual determimation of & oertain strength value is carried out, as well as
on the atmospherio oonditions in the room where the determination is made, 4s regards the
latter, three atmospheric oonditions are used in the pulp and paper industry; the two most
ocommon are 23°C and 50% RH (relative mmidity) in Cansda and the USA and 20°C and 65§ RH in
Australia, Burope and New Zealand. In oountries like India the conditions are 27°C and
65% RH. In other countries the standards vary with one of the three sets of oonditions
being used,

As regards the pretrestment of the pulp prior to testing, the factors which affect the
results are as follows:

a) The equipment used for refining and/or besting of the pulp;

b) The freeness of the pulp after refining and/or beating, expressed either in
Canadian Jtandard Freeness (CSP) or Sohoppar Riegler (SR) units;

o) The equipment used for making the shest of paper for testing;

4) The extent of pressing of the wet shest prior to drying and also against what
surface the sheet has been pressed;

e) The way of drying of the sheets and also {0 what extent shrinkage of the shest
bas been allowed or prevented during drying;

f) The grammsge (basis weight) of the sheets used for testing;

g) The gramsage used in the calculation of strenght properties (oven-dry or as
oonditioned );

h) The type of equipment used for the determimation.

Several sets of combinations of these oritical factors are in use in different
oountries and laboratories and this is the main reason for the discrepancy of the results
of strength testing.

As regards the actual strength testing, onoe the conditions for besting and shest
making have been set as well as the atmospheric conditions, there still remsins the variation
due to different items of equipment for testing, but this is of minor importance in this
oontext.



] the ¢ that as the sir ies given in the
dats sheets, no direct oomparison ocan be made of the values reported by different scurces
and oonsideration has to be given to the influence on the results by the factors mentioned
abeve,

2,3  EVALUATION OF THE PULPING AND PAPERMAXING PROPERTIES

In order to facilitate understanding of the results given in the data sheets, an
ovaluation has been made of each species in the form of a sumary wvhere a general rating
is used, with wordings like "under average”, "good" and “exoellemt", These ratings refer
only to hardwoods and softwoods separately. The basis for the comparisen is an "sverage®
pulp of & comercial grade, frow either hardwood ar softwood, of whichever type the species
my be, Unfartumately, inclusion of reference data far this cosparison camnot be given, as
they would inevitably lead to misunderstanding due to the ressons given in Sectien 2.1,

The oonolusions arrived at in the evaluation of the results apply only to the samples
for which data have besn given. It is possible that other wood samples of the same species

would lead to other conclusions, due to difference in seed origin, as well as soil and
olimtic conditions. The age of the tree also exerts an influence en the results,







SUMMARIES AND DATA SHEWFS FOR INDIVIDUAL SPECIES
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Acsois aurioulaeformis
Plantstion experience

Indigenous to the islands off the north ooast of Austrelia, this species grows fast
on poor soils, It has been used suooeesfully on steep slopes to oheck soil erosion, The
speoies has been introduoed in Tousamia, India, Indonesia and Xalaysis, The present simple
reprosents 10 year old trees from a plantation in Papus New Ouines,

References: 21, 22, 56

Wood characteristics

The density of the wood is within the range aversge to hardwoods No other data on
wood charsoteristics are given for the pressnt sample,

Pulping obarsoteristios

Sulphate pulping of the wood gives pulp in high yield even when cooked to fairly low
residual lignin contente, The good strength values of the unbleached pulp correspond to
those of poplar sulphate pulp and the sample exhibits much better oharscteristics than those
of the sample referred to in the previous volume (25),



Solentific names Acacia auriculaeformis

Common namet

Country: Papua New Guinea

References

56

Wood sample oharacteristics

Mood sample origin: Sample from plantations at Bainyik,
East Sepik District.
10 years old, mixture of three butt

loge

Density and fibre oharamcteristioss:
Basic density, kg/u> 497

Fibre length, pm x)

Pibre width, r

Wall thickness,

Lumen width, pm

Length/width ratio

Runkel ratio

Flexibility ratio

Additional informations

x) 1000 pm = 1mm

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-bengene

Solubility, %
in wvater
in 1 4 NaCH

Ash, %

Lignin, %
Holocellulose, %
Crose-Bevan oellulose, %
Pentosans, %

Additional informations




Pulping and papermaking characteristics

bl sached

Process

Chemical consumption, %
Kappe number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Preeness

Tensile index, K n/g
Burst index, kPa m2/g
Tear index, off m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, n¥ m2/g

Additional information:

PF1
300 CSF
100 (approx,)

12 (approx.)
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Acacia decurrens (Oreen Wattle)

Flantation experience

This species is native to south-west Australia, and it is cultivated extemsively
also in Afrios, India and New Zealand because of its bark, whioh ylelds a good tamning
sgent, The present sample, 9 - 14 yeass old, represents a tres diameter of 200 mm and a
tree height of nearly 20 m,

Refarenoes: 21, 34

d charaoteristiocs

The mediun-dense wood has very short fibres and a very lov oontent of lignin, The
extraotives content is fairly high,

Pulping ohareoteristics

The wood is easily cooked by the sulphate-process to a Xappa mumber common for
hardwood pulps by application of a reasonable charge of chemicals, The pulp yield is very
high in consequence of the low lignin ocontent of the imitial wood, The strength of the
bleached pulp is in the range normal for poplar sulphate pulp,



Soientific name: Aomcia decurrens

Common name: UJreen wattle

Countrys New Zealand

Reference:

Wood sample characteristics

Nood sample origin:

Sample from the Tokoroa distriot
9-14 years old

5 trees, mean height 19.3 m,
mean diam, 227 wm (breast height)

Density end fibre charmcteristios:

Basic density, kg/a>
Pibre length, pr x)
Fidbre width,

Wall thickness, pm
Lumen width, p=

Length/width ratio
Runkel ratio
Flexibility ratio

457
860

Additional informations

x) 1000 pm = 1mm

Chemical characteristios:

Extractives, %
Ether
Methanol
Ethanol-bengzene 1.5

Solubility, %
in wvater 4,6 (hot)
in 1 % ¥aGH 19,0

Ash, %

Lignin, % ?.1
Holocellulose,
Crose-Bevan osllulose, %
Pentosans, ¥

Additional informalions




Pulping and papermaking characteristics

Unbl sached

Process Sulphate

Cheaical consumption, % 15.0 Na_0 (charge)
Kappa number 18.7—21.27

Yield (unscreened), % 55.9-56.6

Screenings, %
Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, ol w2/g

Bleached

Sequence D‘=
Chemical consumption, %

Yield on bleaching, %

Total yield, %

Brightness (Elrepho) 89.8-90,8

Beater or refiner Lampen

Freeness 350 CSP 428 CSP
Tensile index, ¥ -4 97 90
Burst index, kPa m 78 6,6 6,0
Tear index, af w2/g 10.0 9.6

Additional information:

-E‘_



Soientific name: Acacia decurrens

Common names

Country: India

Reference:s

40

Wood sample characteristics

Wood sample origins

Density and fibre oharecteristios:
Basic density, kg/-3

Pibre length, pa x)

Pibre width,

Wall thickness, ym

Lumen width, p=

Length/width ratio

Runkel ratio

Flexibility ratio

Additional information:

x) 1000 pm = 1=m

Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in wvater
in 1 € Na(H

Ash, %

Lignin, €
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informations




Pulping and papermaking characteristics

Unbl eached

Proocess

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freenosa

Tensile index, N n/g
Burst index, kPa m2/g
Tear index, ol n2/g

Bleached

Sequence

Chemical consumption, % C1
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K m/g
Burst index, kPa mé/g
Tear index, nN m2/g

Additional information:

Sulphate

57.4

12,9

75

"gl'
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Acacia molliasiy
(Black Wattle)

Plantation experience

Indigenous to southewest Australia, It is considered to yield the best tanning agent
of all the Acacia spp, It has been planted extensively because of iis tanbark in Australia,
New Zealard, Afrioa and India, The wood has been widely used in South Africa and Australis.
The present sample from New Zealand was taken from 16 year old tress of about 200 mm in
diameter.

Referennes: 21, 34

Wood ocharacteristios

Thie high~density wood containe very short fibtres and the lignin content is low,

Puly oharacteristics

In acoordance with the very low lignin content of the wood, it is easily pulped in
the sulphate process and the pulp yield is very high at a low Kappa number. The trightness
attained by a four-stage bleaching sequence is extremely highs The sirength characteristios
resenble those of a beech sulphate pulp.



Scientifio names Acacia mollissima

Common name: Black wattle

Country: New Zealand

References 34

¥Wood sample characteristics

Wood sample origing

Sample from the Tokoroa district
16 years old
S trees, mean height 19,9 m,
mean diam. 218 mm (breast height)

Density and fibre oharmcteristics:
Basic density, kg/a> 593

Pibre length, pa x) 880

Pidbre width,

Wall thiockness, ym

Lumen width, pa

Length/width ratio
Runkel rmatio
Flexidbility ratio

Additional informations

x) 1000 pm = 1ms

Chemical characteristicss

BExtractives, %$
Ether
Methanol
Ethanol-bengene 3,3

Solubility, %

in water 4.2 (hot)
in 1 ¢ NatH 18.1
Ash, &

Lignin, ¢ 18,1
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informaticns




Pulping and papermaking characteristics

Unbleached

Proocess

Chemical consumption, £
Kappa number

Yield (unscreened), £
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N n/g
Burst index, kPa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness (Elrepho)

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa mé/g
Tear index, mN m2/g

Additional information:

Sulphate

15 Nas0 (charge)
1847

57.9
D EHD

©

90,0 -91. 1
Lampen
350 CSF 432 CSF
77 61
4.6 3.2
9‘3 8.4

_6'[-
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Albiszia faloata
(Syn. Albisis faloataris)

Plantation experience
This tree is planted for shade to coffee and tea plantations throughout the Far Emat,

Grows rapidly even in impoverished soil. Diameters wp to 170 mm have been obtained at rota-
tions of 3 ysars. It is grown for pulpwood in Malaysia and in the Philippines,

References: 21, 22

Wood charecteristios

The wood density ie very low and the filre length is short to average for hardwoods,
Fo chemical characteristics are given.

Pul; characteristios

The wood is easily cooked by the sulphate process to relatively low Kapps numbers by
applioation of reasonable quantities of chemicals, The unbleached pulp yield is high and
it indicates that the initial lignin content of the wood material is low, The pulp strenght
oompares well with poplar and euwcalypt sulphate pulpss The loss in strength on bleaching
has besn considerable, but may be dus to the bleaching conditions applied,



Soientific name; Albizia falcataria
(Albizzia falcata)

Common name: Moluccan sau

Country: Papua New Guinea

References

56

Wood sample characteristics

Wood sample origint

Brown River Forest Station, Port Moresby
7 years old, butt log of one tree

Demsity and fibre characteristioss
Basic density, kg/a’ 238
Pibre length, p= x)

Pibre width,

Wall thiockness,

Lumen width, p=

Length/width ratio
Runkel ratio

Flexibility ratio

Additiomal inforwmations

x) 1000 pm = 1mm

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in wvater
in 1 % NaCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional informations




Pulping and papermaking characteristics

Unbl eached

Proocess

Chemical consumption, %
Xappa number

Yield {(unscreened), %
Screenings, %

Brightneas

Beater or refiner
Preeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, ol n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N -4
Burst index, kPa m 73
Tear index, mN m2/g

Additional information:

Sulphate
13.0 Nay0
17.9
54.9

0.4

PF1
300 CSF
100 (approx.)

9 (approx.)

-ia-



Soientific name: Albisia falcata (L.) Back Common name: MNolucoan sau
Countrys Philippines

References

70

Wood sample characteristics

Nood ® O Chemical characteristicss

Extractives, ¢
Ether
Methanol
Ethanol-benzene

Solubility, %
in water

Density and fibre characteristicss in 1 4 NaCH

3
Basic density, kg/m
Pibre length, pu x) 1 100 t:::u:, %
:::;' t:idlth' .r 2§ 5 Holocellulose, %

' pm * Cross-Bevan cellulose, %

Lumen width, pm 17 Pentosans, %
Length/vidth ratio 46
Runkel ratio 0.41
Flexibility retio 0.71
Additional informations Additional information:

Ready for harvest at 10 years, Orows rapidly even on
impoverished soil. At 3 years: DBH 176 mm and height 16 m.
x) 1000 pm = 1




Pulping and papermaking characteristics

Unbl eached
Prooess
Chemiocal consumption, %

Sulphate (170°C, sulfidity 25.5%, 15.6% act. alk.)
88.6 bvased on chem, charged

Kappa number Permanganate noe. 10,9

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Purst index, kPa m2/g
Tesr index, ull m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, X m/g
Burst index, kPa m2/g
Tear index, aN m2/g

Additional informmtion:

53.8
0.0

71.0
3.85
507

-gz-
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Annona sericeas
(Aratioun)
Plantation experience

Annons is sparingly represented in Asia and Afrioa, but it is generously distributed
with about 100 speoies in tropical Amerioa, Florida, the West Indies, Mexico, and tropical
and subiropioal South America, The trees are chiefly valuable for their edible fruits,

The growth rate is unknown,

References: 32, 58

Wood characteristics
The basio density of the wood is normal, and the fitres are fairly long for a short
hardwood (1,5 mm), relatively troad and have a fairly thick wall,

Pulping charaoteristics

The sulphate pulp yleld obtained is low, probebly dus to the heavy chemical charge
applied, The strength characteristios of the pulp are very good and compare well with
ewslypt and birch sulphate pulps.



Soientific name; Annona sericeae

Common namet Araticum

Country: Brazil

References 12

Wood sample characteristics

Wood le ori

Sample from the Escola Superior de Florestas in Viscosa,
Minas Gerais State

Density and fidbre oharscteristios:

Basic density, kg/a’ 550
Pidbre length, pu x) 1 530
PFibre width, Jm 29,9
Wall thiokness, pm 4.8
Lumen width, pu 20.3
Lengthridth ratio

Runkel ratio 0.47
Flexibility ratio 0.68

Additionmal inforsations
Inoluies an anatomical desoription,

x) 1000 pm = 1w

Chemical charucteristicss

Extractives, %
Ether
Nethanol
Ethanol-bengene

Solubility, %
in wmter
in 1 € Na(H

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional information:




Pulping and papermaking characteristics

bl eached

Process

Chemiocal con ion, %
Kappa number x

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ a/g
Burst index, kPa m2/g
Tear index, ol n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ :é
Burst index, kPa 73
Tear index, sN n2/g

Additional information:

Sulphate
25,0 Nay0 (charge)
12.1
42.3
0'5

350 CSF
147
7.8
10,3

x)

Permanganate Number







Anthoo vs cadamba
(Syns Anthocephalue chinensis)

Plantation ience

Indigenous to India, Burma and Sri lanka. This fast growing tree grows on alluvim
along rivers, The growth reported in the Philippines is 36 m/hasa at & rotation of 3 years,
The samples referred to here are from the Philippines, North Borneo and Australia,

References: 14, 19, 21, 22, 41, 70

Wood oharacteristics

The wood density is medium or low and the fibre lengih is above average for hardwoods.
No data on the lignin content are available, but previous information (25) indicates that
the lignin content may be low,

Pulping oharacteristios

The wood is easily oooked in the sulphate process with a low charge of alkali, The
resulting pulp is of average yield with strength characteristics corresponding to those of
beech or poplar pulp, The bleaching response is good and the loss of strength during bleach~
ing is minimal. The wood seems to be suitable for NSSC~pulp manufacture.



Soientifio names

Anthooephalus cadamba

Common name:

Countrys North Borneo

References

14

Wood sample ocharacteristios

Nood sample origim

Three logs from one tree, 20 years old

DBEH 404 mm over bark

Density and fibre charmcteristios:

Basic density, kg/a>
Pibre length, pm  x)
Pibre width,

Wall thickness,
Lumen width, pm

Length/iidth ratio
Runkel ratio
Flexibility ratio

Additional inforwmation:

x) 1000 pa = 1=m

370 at breast height
1 480
38
5.6
27
39
C.41
0071

Chemical characteristioss

Extractives, %
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 ¢ FatH

Ash, %

Lignin, %
Holocellulose, £
Cross-Bevan cellulose, %
Pentosans, %

Additional informationg

At breast height

3.3

-zi-



Pulping and papermaking characteristios

Unbl sached o o
Process Sulphate (170 C) Nssc (145 ¢)
Chemical consumption, % 12.5 act. alkali as Nay0 215 % N32803 +5% N32003
Kappa number charge
Yield (unscreened), % 503 66.1
Soreenings, % 0.5

Brightness

Beater or refiner Valley Valley
Preeness 560 590
Tensile index, ¥ a/g 78.3 22.1
Burst index, kPa ml/g 4.8 0.8
Tear index, wll m2/g 13.2 2.5
Bleached

Sequence CEH

Chemical consumption, % 9.5 as Cl1

Yield on bleaching, %

Total yield, % 38.3

Brightness 80

Beater or refiner

Freeness 710

Tensile index, ¥ :4 25.0

Burst index, kPa 73 1.4

Tear index, s u2/g 6.8

Additiomal inforsmtions

-EE-



Solentific names Anthocephalus cadamba

Common names

Countryt Philippines

Reference:

19

Wood sample characteristios

M le O

Sample consisted of 8 logs, diameter 145 - 134 mm over

bark; Age 7 ~8a

Growth: 9 year old stand had a DBH of 253 mm and a

height of 17.6 m

Dengity and Zibre characteristioss
Basic density, kg/a> 370
Pibre length, pa x)

Fibre width,

Wall thioknesé,

Lusén width, pu

Length/Addth ratio
Runkel ratio
Flexibility ratio

Additional informations

x) 1000,-- 1=

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-bengene 1.6

Solubility, %
in vater
in 1 € NatH 17.8

Ash, % 1.0
Lignin, %

Holocellulose, % 66.0
Crose-Bevan oellulose, %
Pentosans, %

Additional informstions




Pulping and papermaking characteristios

Unbl sached

Proocess

Chemical consumption, %
Kappa number

Yield {(unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N n/g
Burst index, kPa m2/g
Tear index, ulf n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Preeness

Tensile index, ¥ -4
Burst index, kPa m 73
Tear index, uf »2/g

Additional informations

Prehydrolysis—-sulphate (170°C)
11.3 act. alkali as Nay0
21.2
32,8
0.0

88.2 a~cellulose, %

CEDED

7.9 added as C1l
88,8
29.2

24.4 viscosity, cp
96,0 a~cellulose, % (vleached)

—g{-



Soientific mames Anthooephalus oadamba (Rob.) Miq.

Common names Philippine References 41
wonder tree
Country: Australia

Wood sample oharecteristics

Mood sample origins
Huspty Doo, Darwin, N. Ausiralia
2.5 year old trees from wind row planting
Diameters (th) 14 & 20 cm
Heights 8,6 - 10,2 m
Butt,middle and top logs of 8 trees

Density and fibre characteristioss

Basic density, kg/ad 332
Fibre length, pu x) 1 230
Pidbre width, r

Wall thickness, pm

Lumen width, pa

Length/width ratio
Runkel ratio
Flexibdility ratio

Additional information:
39% tark (by volume) of loge
x) 1000 pu =

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in wvater
in 1 4 NaCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulcse, %
Pentosans, %

Additional informations

-9t -



Pulping and papermaking characteristios
Unbl eached
Proocess Sulphate NSSC
Chemiocal consumption, % 14 (charge) 1525 % Na,COy + 3.5-5.8 % Na,CO3
Kapps number 20.0 124-87 (charge)
Yield (unscreened), % 46.5 69-57
Screenings, % 0.5 e
Brightness
Beater or refiner PFI 203 mm Bauer lab. refiner
Freeness 300 CSF 300 CSF
Tensile index, N a/g 100 70-80
Burst index, kPa m2/g _ _
Tear index, uf m2/g 9.5 8
Bleached
Sequence EHD
Chemical consumption, % 5¢3 (% in CandH)
Yield on bleaching, % 92.5
Total yield, ’ 42,6
Brightness 91.3 % Elrepho
Beater or refiner PFI
Freeness 300 CSF
Tensile index, ¥ m/g 70
Burst index, kPa m2/g _
Tear index, =¥ m2/g 9.5

Additional information: sulphidity 254, 2 h at max, temp. 17o°c

2-3 at max. temp. 170-180°C

_LE—



Socientific names Anthocephalus cadamda

Common names Kaatoan bangkal

Countrys Philippines

Reference:

70

Wood sample characteristics

Density and fibre characteristioss

3
Basic density, kg
Pibre hngth,',n /:) 1 390

Pibre width, 33
Wall thiokness, pm 4
Lumen width, pm 25
Length/width ratio 42
Runkel ratio 0.32
Flexibility mtio 0.76

Additional information:
"Niracle tree", F‘ast—grgwing. Height at 3 years 8-~ 1l m
DB 270 mm, Growth 36 m /ha-a

x) 1000 P = 1

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 % Na(H

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informations

-QE-



Pulping and papermaking characteristics

Unbleached

Process

Chemiocal consumption, %
Kappa number

Yield (unscreened), %
Screenings, £

Brightness

Beater or refiner
Preoness

Tensile index, N a/g
Burst index, kPa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m</g
Tear index, aN »2/g

Additional information:

Sulphate (170°C, 25.5% sulfidity, 15.6% act. alkali)
87.3 based on chem. charged
22

47.5

0.2

Valley
500
114.5

57

8.0

6.6 as Cl-charge

7740

Valley
500
85.0

3.5
5e2

-6t -
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Aquilaria agallochs
(Agarwood)

Plantation experience

Agarwood or Eaglewood is the only timber tree of the Thyme family, It is found in
the Indo-Malayan region, particularly Assam. No data on growth rates are available,

References: 33, 58

Wood characteristics

The fitre length ard the lignin content are about average for hardwoods. The content
of extractives soluble in ethanol-benzene is comparatively high, The wood demsity is not
given for the present sample,

Pulping charaoteristics

At a relatively high Kappa number (29) the sulphate pulp yield obtained is still
comparatively low for a hardwood. The strength characteristios of the unbleached pulp
oorrespond roughly to those of beech pulps The sample exhibits a considerable decrease in
strength on bleaching, but this may well be caused by the apparently very severe bleaching
conditions applied,



Soientific name; Aquilaria agallocha Roxb.

Common namet Agarwood
Countrys India

Reference: 33

Wood sample characteristics

Mood sample origins

Mariani Range Shibsagar Forest Division,
Assam, India

Density and fidbre characteristiocs:
Basio density, kg/m>

Pibre length, pm x) 1 050
Pibre width, p= 17
Wall thickness, pm

Lumen width, pm

Length/width ratio 62
Runkel ratio
Flexibility ratio

Additional informations

x) 1000 pm = 1mm

Chemical characteristiocs:

Extractives, %
Ether
Nethanol
Ethanol-bengzene

Solubility, %
in water
in 1 % ¥a(H

Lignin, %
Holocellulocse, £

Cross-Bevan cellulose, %
Pentosans,

Additional informstion:

4.5

10.9 (hot)
17,1

0.7
21,8
T2.4

16,1

-.37..



Pulping and papermaking characteristios

Unbl eached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %4

Brightness

Beater or refiner
Freeness

Tensile index, N a/g
Burst index, kPa m2/g
Tear index, oN m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa ml/g
Tear index, aN n2/g

Additional informstiong

Sulphate
14 (charge)
29.0
49.2
00-5

Lampen
250 (?)
73
4.7
8.3

CEH
14.5% C1 (tot. charge)

45.9

Lampen
250
59

4.6

6.3

-Et-
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Araucaria angustifolia
(Parana Pine, Brazilian Pine)

Plantation experience

Hative of Brasil, where it has been planted as well as in Argentina, Australia amd
East and South Africa. The growth inorement is olassified as low.

References: 21

food charscteristics

Thie medium density wood hee very long fibtres, about 5 mm on the average. The fibre
width is slso remarkable. The lignin content is within the normal range for softwoods.

Pulping characteristics

The chemical charge required in sulphate pulping is fairly high, and the pulp ylield
obtained is considered high in oomparison with the relatively high lignin oontent. Due to
the long fibres the tear strength is exceptionally highs The tensile strength is quite low,
obviously a result of the thick-walled fibres that do not provide adequate fibre bonding.
For further information see reference 25.



Soientific name; Arawcaria anqustifolis Coxmson namet

Countrys Brasil

Reference: 26

Wood sample characteristics

Chemical characteristics:

Nood sample origini
Extractives, %
h
natural forest :tet!.::nol

Ethanol-benzene

Solubility, %

in water
Density and fibre characteristioss in 1 % FacH
Basic density, kg/m> 420 Ash
Pibre length, p=  x) 5 150 Lig'ni:, <
m{ot:;l:;:. 42-3-}‘ Holocellulose, %
oni, . Cross-Bevan cellulose, %
Lumen width, pm 34.22 Pentosans, %
Length/width ratio 109
Runkel ratio 0.37
Flexidbility ratio 0.73
Additional informatiom Additional informmtions

x) 1000 pm = 1=

_9’_



Pulping and papermaking characteristics

1 eached

Process

Chemical consumption, %4
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Precness

Tensile index, N a/g
Burst index, kPa m2/g
Tear index, ul m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ n/g
Burst index, kPa ml/g
Tear index, wN m2/g

Additional information:

Sulphate (170°C)
20
26.5
51,1
0.3

Jokro
x)
58,61

3.89
17,0

x) at 600 g/om3 apparent density

-Lv-
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Bursera simaruba
(Gun Elemi)

Plantation experience

It 1s widely distributed in tropical and subtropical America. Crowth is indioated
to be 25 o /hu't or in the nedium class, No details are available. The partioular sample
referred %o here is taken from a natuwral forest in Belisze.

References: 48, 58

Wood oharacteristios

This wood of low tc medium density contains short fibres and a lignin content in the
normal range for hardwoods,

Pul characteristios

The wood is not easily cooksd in the sulphate process st 170°C, julging from the
relatively high Kappa number of the resulting pulp. The pulp yield is comparatively low
for a hardwood, especially in view of the high Kappa number. The strength characteristios
of the pulp correspond to those of beech pulp.



Soientifio names Bursera simaruba

Common names

Country: Belige

Reference:

48

Wood sample characteristiocs

Wood sample origins

From natural forests at Nelinda
Age probadly 8 - 9 years

Five trees sampled: diameter 255 mm
Growth 25 m/ha °* a

Density and fibre charecteristiocss

Basic density, kg/n> U7
Pibre length, pa x) 820
Pibre width, 29
Wall thiokness, ) o 3.1
Lumen width, pm 23
Length/width ratio 28
Runkel ratio 0.27
Flexibility matio 0.79

Additional informations

x) 1000 pa = 1mm

Chemical characteristicss

Bxtractives, %
Ether
Methanol
Ethanol~benzene

Solubility, %
in water
in 1 4 NaGH

Ash, %

Lignin, %
Holocelluloee, %
Cross-Bevan oellulose, %
Pentosans, ¢

Additional informations

1.1

18,3

1.4
20.5
Ti.3




Pulping and papermaking characteristics

bl eached

Process

Chemioal consumption, %
Kappe number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Preecness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, ull m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freoness

Tensile index, ¥ m/g
Burst index, kPa ml/g
Tear index, sN m2/g

Additional informstion:

Sulphate (170°C)
13.7 act. alkanli as Na,0
26.3
49.0
0.1

PFI

500

T2
4.6
7.0

CEHD
9.6 as Ccl
46.1

84

-'[g-






Cedrus atlantica
(Atlantic Cedar, Atlas Cedar)

Plantation experience

The genus is of European and Asian origin, This 14 year old wood sample is from
an experimental plantation in Italy. No data on growth inorement are available,

References: 13, 67

Wood characteristics

The sample is of medium density and contains fibres which are very short for a
softwood. The lignin content of the wood is in the normal range for softwoods.

Pulping characteristics

The sulphate pulp yield obtained after cooking at 175°C is very low. The strength
characteristios are not of such level expected from a softwood pulp., Bleaching by appli=
oation of the sequence CEMEH did not give a pulp of acceptable brightness,

Acoording to the evaluation of the present sample, the species is coneidered
wmsuitable for chemical pulping,



Soientifio name; Cedrus atlantica

Common names

Countrys Italy

Reference:

13

Wood sample oharacteristics

W le o ]

From a center near Rome o
Mean annual temperature 15 C
Mean annual precipitation 780 mm

Age 14 a

Density and fibre characteristics:

Basic density, kg/n’ 412
Pibre length, pn x) 2 200
Pidre width, 28
Wall thickme

Lumen width, pu | 97
Length/iidth ratio 79
Runkel ratio 0.48
Flexibility matio 0.68

Additional information:

x) 1000 p= = 1mm

Usable height 11 m

Chemical characteristicss
Extractives, %

Ether 1.3

Methanol

Ethanol-benszene 540
Solubility, %

in vater

in 1 % ¥aH
Ash, % 0.4
Lignin, % 28.7
Holocellulose, % 66,1

Cross-Bevan oellulose, %
Pentosans, %

Additional informations
Hemicellulose, % 28,2




Pulping and papermaking characteristics

Dnbl sached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freaness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, alf m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m 75
Tear index, mi a2/g

Additional informationg

Sulphate (175°C)
18 charge of active alkali
35
40

PFL
32 SR

86
6.2
10.1

CEHEH
10 charged as Cl

68 GE

-GG -
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Cupresgus lusitanice

(Mexican Cypress)

Plantation experience

The species is indigenous to Central America, but is has long been cultivated in
Burope, It has been introduced in Australia and East Africa,

References: 3, 21

Wood oharacteristics

The mediun-dense wood from irees 7 or 7 - 15 years old contains fitres which are
short for a softwood. The lignin content is not given, but the holocelluloss sontent is
63 - 704 which indicates that the lignin content is medium or high,

Pulping characteristios

The sulphate pulps cooked o 60 - 704 yield exhibit strength characteristics whioh
oan be oconsidered good, although not exceptionally so, for softwood high~yield pulp,.



Soientifio names Cupressus lusitanioca

Common names

Countrys Kenya

References

3

Wood sample characteristics

Nood sample originm:

Plantation-grown
Under 7 a and 7-15 a logs

Density and fibre oharacteristicss

Basic density, kg/m> 380 370
Pibre length, pa x) 2 270 1 870
Pibre width, 39 37 dia
Wall thickness, pm 8 P
Lusen width, pm ﬁ' 3
Length/width ratio 58 51
Runkel ratio

Flexibility ratio

Additional informations

x) 1“”'!-- 1mm

Chemical characteristicss

Extractives, %
Ether
Kethanol
Ethanol-bensene 0.70

Solubility, %
in water
in 1 ¢ NaCH

Ash, %

Lignin, %
Holocellulose, £ 9.6
Cross-Bevan oellulose, %
Pentosans, %

Additional informations

1.35

6345

‘QS‘



Pulping and papermsking characteristios

1eached {7a T-15a
Process Sulphate Sulphate
Chemiocal consumption, % X) Te2 Te2
Kappa number
Yield (unsoreened), % 61.2 70,2
Soreenings, % 1.0 2,2
Brightness
Beater or refiner Valley Valley
Preeanass 450 440
Tensile index, F m/g 63.7 59.8
Burst index, kPa m2/g 4.9 4.3
Tear index, ol m2/g 8.3 9.8
Bleached
Sequence

Chemical oconsumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Preeness

Yensile index, ¥ :4
Burst index, kPa (.4
Tear index, uN m2/g

Additional information: X) 5.t alikmld

—69—
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Euwcalyptus albe

Plantation experience

This is one of the prinoipal speoies of euwalyptus planted in Bragil for use in the
pulp industry,

Referencess 22

Wood characteristios

The basio density of the wood is in the medium to high range of hardwoods used for
pulping, The fitree are of short length, wide and the oell walls are slightly on the
thick side, Nevertheless, the filres are not too stiff (flexibility ratio %0,50). The
cheniocal characteristios do not reveal anything that might oause difficulties in chemical
pulping.

Pulping characteristios

The yields on sulphate pulping are low to average for ewalypis, with normal allmli
charges, The pulp strengthe are about normal for eucalypt sulphate pulps.



Soientific mamet  Eucalyptus alba (syn. E. urophylla)

Common names References 8

Countrys Brasil

Wood sample charmcteristics

Wood le ori

a) 5 years old
b) 7 years old

Dengity and fibre oharacteristioss
Basic density, kg/u> &) 532 - 556
Fibre length, pa x)

Pidre width,

Well thickness, ym

Lumen width, p=

Length/width retio
Runkel retio
Flexibility ratio

Additional informations

x) 1000'-- 1

Chemical characteristios:
Extractives, £
Ether
Rethanol
BEthanol-bensene

Solubility, %
in vater
in 1 € Na(H

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional inforsmtions




Pulping and papermaking characteristios

Unblesched

Process

Chemical consumption, %
Kappa number

Yield (unsoreened), %
Soresnings, %

Brightness

Beater or refiner
Freeness

Tensile index, N m _4
Burst index, kPa me/g
Tear index, ol n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ :é
Burst index, kPa g
Tear index, aN m2/g

Additiomal informmtion:

Sulphate
21
54.0 - 56,0
45 SR
102 - 111
6.5 = T2
12,2 - 13.0

-€9-



Solentifioc mames FEucalyptus aldba (syn. E urophylla) Common name References 9
Country: Brasil
Wood sample characteristics
e ori Chemical characteristicss
Sample from the plantations in the region of Linhares B asives, *
4 years old (average) Nethanol
Ethanol-bensene 1.6
Solubility, %
in water 2.2 (hot)
Density and fibre oharsoteristics: in 1 % WaCH 17.0
3

Basic density, kg/m 468
Pibre length, pm  x) 890 ::;'nt ) 0.4
Pidbre width, 19.5 Rotooe 23.9
Wall thi 4.8 oloce ose, £

width J an 9.8 Cross—-Bevan cellulcse, %$53.4
Lumen o pm d Pentosans, % 18.8
Length/width ratio 46
Runkel ratio 0.98
Flexibility ratio 0.50

Additional informations

x) 1000 pm = 1mm

Additional informations




Pulping and papermaking characteristics

Unbl eached

Proocess

Chemiocal consumption, %
Kappa number X

Yield (unscreened), %
Screenings, %

Brightness xx

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, wl n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, F m
Burst index, kPa g
Tear index, N mZ/g

Additional information:

Sulphate

14,0 Ney0

11.0
50.1
0.1

42.2

Jokro
30 SR
87

S5e4
9.0

CEHDED

85.7

Jokro
30 SR
82

4.6
8.5

45 SR

95
6.3
8.3

45 SR

88
Sel
8.2

Sulphate
12.0 Na,0
16.0
51.1
0,2
31.0
60 SR 30 SR 45 SR
98 85 99
6.7 5.2 6.1
9'4 8.6 9.2
CEHDED
93.5
47.6
90.1
60 SR 30 SR 45 SR
91 75 82
53 4.5 4.7
8.0 945 9.1

x Permanganate number (ABCP C4/71)

xx ABCP P16/73

60 SR
102
6.6
9e5

60 SR

86
4.9
9.0

_59..
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Eucalyptus calophylla

Plantation experience

No information available,

Wood charsoteristios

The basio density of the wood is somewhat high compared to hardwoods normally used
for pulping, The fitres are longer than average for hardwoods,

Pulping characteristios

The yield on sulphate and NSSC pulping are relatively high and the pulps obtained
sxhibit good strength characteristics although somewhat inferior to normal ewoalypt pulps,
Reasonable results are also obtained by means of the chemi-thermomechanical pulping (CTWP)

prooess,



Soientifio names pEucalyptus calophylla

Common names

Country: Australia

References 36

VWood sample oharacteristice

Nood sample origins

Density and fibre characteristios:
Basio density, kg/n> 618
Fibre length, pm x)

Pibre width,

Wall thiokness,

Lumen width, pa

Length/width ratio
Runkel ratio
Mexibility ratio

Additionmal inforsation:

x) 1000 pm = 1o

Chemical characteristicss

Extractives, 4
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 % NacH

Ash, %

Lignin, %
Holocellulose, %
Crose-Bevan cellulose, %
Pentosans, %

Additional informations




Pulping and papermaking characteristiocs

Unbl sached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Preeness

Tensile index, N u/g
Burst index, kPa m2/g
Tear index, =« m2/g

Bleached

Sequence

Chemiocal oonsumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m 73
Tear index, aN m2/g

Additional informstion:

CTHP
X
86.7 85.3
37.0 36.2
Bauer
lgg CSF gg Csp
4.6 57

X Solution containing 1.6% NaOH and 1.25% Na,S0

Liquor: wood ratio 5:1

3
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Soientific name: Euwcalyptus calophylla

Common names Australia

Country:

References 55

Wood sample characteristics

W e ori

Sample from Pemberton and the Pimelia district
26 ~ 30 year old thinnings

it id racteristios:
Basic density, kg/a> 607
Pidbre length, pa x) 1 330

Pibre width, =
Wall thiockness, pm
Lumen width, =

Length/iridth ratio
Runkel ratio
Plexibility ratio

Additiomal information:

x) 1000 pm = 1um

Chemical characteristios:
Extrectives, %
Ether
Nethanol
Ethanol-bengens

Solubility, %
in water
in 1 ¢ NaCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan ocellulose, %
Pentosans, %

Additional informations




Pulping and papermsking characteristics

Unbleached

Prooess

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Preeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m 4
Burst index, kPn - ?g
Tear index, aN m2 g

Additional information:

Sulphate NSSC
14.0 Na,0 (charge) x
24.1
54.4 73.4

Lampen Lampen

338 CSP 573 OCSF 374 CSP
82 54 45
5¢5 2.9 2,0
11.8 8.7 5.8

x u% n;zso + 6 % NaHCO, (charge)

n18$m2803+6%m0-&( "

)

NSSC

72.5

267 CSF
57
2.9
7.9

-'[L-
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Euwcalyptus camsldulensis

Plantation experience

This ie the most widely used ewalypt species in plantations togsther with E, globulus,
The most swoessful plantations are in Svain, Portugel and North Africas Good results have
also been obtained in Turkey, Sri Lankm, Kenys, Fhodesia, Malawi, the Republio of South Africa,
California, Florida, Brazil, Argentina and Chile. The spesies is very adaptable to olimate
and soil, A more detailed review and a list of references are given in the previous volume.

References: 21, 30

Wood charaoteristics

The tasio density of the wood ie in the rangs normal for hardwoods used for pulping.
The filres are relatively short, even for hardwoods, thin and of average wall thiokness.
Thus, the pulp made from this speoies should exhibit good opacity. The lignin content of
the sample from Brazil is very high for a hardwood and may have an effect on the yleld of
ohenical pulping,

Pulping characteristios

Relatively low alkali charges give low to medium yields in sulphate pulping. The
ptrength properties are atout the average for ewalypt pulp. The pulps are readily bleached
and results on mill scale pulping oorrespond to the results obtained in laboratory tests.

NSSC pulping gives high yielde and the pulps have exoellent strength properties,



Soientific name: Euwcalyptus camaldulensis Common names Reference: 9
Countrys Brasil
Wood sample characteristics
Nood sample origini Chemical charmcteristiocss
Sample from the plantations in the region of Linhares Extractives, %
4 years old (average) Ether
Nethanol
Ethanol-~bengene 1.9
Solubility, %
in water 1.7 (bot)
Dengity and fibre characteristioss in 1 € NaCH
Basio density, kg/l3 440 Ash, % 0.8
Pibre length, pa  x) 780 Liy’zin % 29.3
Pibre width, pm 15,2 Hol ilu.l %
¥all thickness ol10ce . u.08e,
L idth ) 4.0 Cross-Bevan oellulose, %50.0
umen ' pm 7.1 Pentosans, % 17.2
Length/width ratio 51
Runkel ratic 1,13
Flexibility ratio 0.47

Additional information:

x) 1@’\!- 1mm

Additional informations

-l -



Pulping and papermaking characteristics

Unbl eached

Proocess

Chemiocal consumption, %
Xappa number

Yield {unscreened), %
Screenings, %

Brightness xx

Beater or refiner
Freeness

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, ull m2/g

Blesched

Sequence

Chemical oonsumption, %
Yield on bleaching, %
Total yield, %

Brightness xx

Beater or refiner
Freeness

Tensile index, ¥ :4
Burst index, kPa 73
Tear index, ol m2/g

Additional information:

Sulphate
11.3
46.9

0.1

40.5

Jokro

30SR  45SR 60 SR
19 6 89
4.9 6.0 6.0
11.0 9.7 9.7

CEHDED

95.3
44.6

87.0

Jokro
30 SR 45 SR 60 SR
76 77 80
404 4'5 4'6
8.8 9.0 9.0

x Permanganate Number (ABCP C4/71)
xx ABCP P16/73

Sulphate
12,0 N&zo
18.5
52,2

3.3

34.3
30 SR 45 SR
78 93

5.6 Te2
11.6 10.5

CEHDED

89.1
43.6

88.5

30 SR 45 SR

82 85
5+5 5¢6
10.9 10.6

60 SR
101
8.0
10,0

60 SR

86
5.4

10,0




Soientifio name: Fuoalyptus camaldulensis

Common names

Countrys wsA

Reference: 30

Wood sample characteristios

Wood sample origins

Florida
10 years o0ld (approximately)

Density and fibre charmoteristios:
Besio density, kg/u> 529

Pibre length, pm x)
Pidbre width,

Wall thickness,
Lumen width, pm

LengthAridth ratio
Runkel ratio
Flexidbility ratio

Additionsl informations

x) 1000 pm = 1um

Chemical characteristicss

Extractives, %
Ether
Nethanol
Ethanol-bengene

Solubility, %
in water
in 1 % NaCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan gellulose, %
Pentosans, %

Additional informations

—9L—



Pulping and papermaking characteristics

Unbleached

Process

Chemical congumption, %
Kappa number ml

Yield (unscreened), £
Screenings, €

Brightness

Beater or refiner
Preeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, ull n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m 73
Tear index, sF m2/g

Additional information:

NSSC Sulphate™

38 12
74 (Bsoreened) 45

400 CSF
72
4.5

300 CsP

T.0
9«3

x Nill soale

-l -






Ewoelyptus oitriodors

Plantation experience

The species bas been planted in Portugal, Forth Africs and Sri lanks mainly as an
ornamental tree. Oood results have been obtained in South, West, Central and East Africa
and Bragil, whereas it has failed to acolimatige in Kampuchea, India and Indonesia. The
species is relatively adaptable, For detailed information and a list of references see
the previous volwe (21),

Wood charaoteristics

The wood is of relatively high density, It is also very hard and diffioult to debark,
The fibre length is about normal for hardwoods ueed for pulping., The fibres are thin and
thick-walled, whioh may cause undesirable stiffness and lack of proper inter-fibre bonding
in the paper. The lignin ccntent is low, which implies ease of chemioal pulping. The
extraotives content is on the other hand slightly on the high side for a hardwood.

Pulping characteristics

The alkeli consumption in the sulphate process seems to be low, Yielde are slightly
below average for a hardwood, The strength properties of the pulps, except the tear index,
are not up to the standards of good quality eucalypt sulphate pulps.



Socientifio names Eucalyptus citrodora

Common names

Country: Bragil

References 9

Wood sample charmcteristios

Nood sample origin

Sample from the plantations in "Estado de Minas Gerais"

7 and 13 years old

Denaity and fibre oharacteristioss

Basic density, kg/a> 637 - 138
Pidbre length, pu x) 915 - 943
Fibre width, 15.5 - 15.9
Wall thiokness, Se4 - S,
Lomen width, pm 4.4 - 4.
Length/width ratio 59

Runkel ratio 2.3 - 2.6
Plexidbility ratio 0.28 - 0.31

Additional information:

x) 1000 pm = 1=m

Chemical characteristiocss
Extractives, ¥
Ether
Nethanol
Ethanol—-benszene

Solubility, %
in water
in 1 % FacH

Lignin, %
Holocellulose, %
Cross-Bevan ocellulose, %
Pentosans, %

Additional informations

2.7 - 2.9

4.1 - 4.5 (hot)
16.9 - 19-3

0.21 - 0.34
15.3 - 17.8
56.7 = 61.5
18.1 - 23.5




Pulping and papermaking characteristiocs

Unbl eached

Process

Chemical conmumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N u/g
Buret index, kPa m2/g
Tear index, wl n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m 73
Tear index, aN =2/g

Additionmal informationg

Sulphate x
13 - 13.25 Na.20
47.8 - 49.2
3.2 - 4.8
Jokro
30 SR 45 SR 60 SR
72 - 17 83 - 84 87 - 90
3.8 - 4.8 Se¢3 = 5.8 6.0 = 6.5

11.1 - 15.3 13.5 - 15.0 13.9 - 14.4

Charge to permanganate number 16.0 o
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Ewcalyptus cloeziana

Plantation experience

Oood results have been achieved in Brazil and Congo. Yet, sufficient experience has
not been gained with the species. Profitable use is to be expected becauee of its rapid
growth in relatively dry tropical climates, For addional references see the previous
volume (21).

References: 9, 21

Wood charasteristios

The Yesioc density of the wood is in the range normal for pulpwood. The fibres are
of average length and width for hardwoode, but thiok-walled, which suggests a certain
amount undesirable stiffness and lack of proper interfitre bonding in paper. The ligmin
ocontent ie high and may cause difficulties in chemical pulping,

Pulping characteristios

Sulphate pulp yields of about 50 percent are obieined with relatively low alkali
charges. The strength properties of the pulps obtained are, however, not up to the
standards of average eucalypt pulp.



Soientific names Euwoalyptus oloesiana

Common names

Bragil

Country:

References

9

Wood sample charmcteristics

Wood sample origing

Sample from the plantations in the region of Linhares
4 years old (average)

Density and fibre characteristios:

Basio density, kg/n> 529
Pibre length, pm x) 860
Pibre width, 18.0
Wall thickness, pm 5e3
Lumen 'idth. P- T.4
Length/width ratio 47
Runkel ratio 1.43
Plexidbility ratio 0.41

Additional inforsation:

x) 1000 pm = 1mm

Chemical characteristiocs:

Extractives, %
Ether
Methanol
Ethanol-bensene 2.6

Solubility, %

in water 2,3 (hot)
in 1 % Na(H 11.8
Ash, % 0.3
Lignin, % 28.3

Holocellulose, %
Cross-Bevan oellulose, £ 53.8
Pentosans, % 15.5

Additional informations




- Pulping and papermaking characteristios

Unbleached

Process

Chemical consumption, %
Kappa number X

Yield (unscreened), %
Soreenings, %

B l'.ldltll.la xx

Beater or refiner
Freaness

Tensile index, N n/g
Burst index, kPa ﬂz/k
Tear index, wlf m2/g

Bleached

Sequence

Chemiocal consumption, %
Yield on bleaching, %
Total yield, %

Brightness XX

Beater or refiner
Freeness

Tensile index, ¥ :4
Burst index, kPa {4
Tear index, sl m2/g

Additional information:

Sulphate
14,0 Nazo
11.2
50.1

0.1

39.4

Jokro
30 SR 45 SR
T3 80
4.1 4.7
8,2 10,1

CEHDED

94.8
47.4

86.4

Jokro
30 SR 45 SR
57 66
2.6 3.3
T.4 8.3

x Permanganate Number (ABCP C4/71)

xx ABCP P16/73

60 SR
T0
3.6
8.8

Sulphate
12.0 Na,0

17.9
52.4
1.0

32.5

30 SR 45 SR

70 76
4.1 4.7
8. 5 9. 2

CEHDED

91.8
47.2

89,0

30 SR 45 SR

78 83
4.4 4.8
8.4 8.7

w88
S

60 SR
86
5.0
9.0







- 87 -

Eucalyptus cypellocarpa

Plantation experience

A species previously oonsidered unsuitabdle, but nowadays accepted for pulping in
New South Wales and Viotoria, Australia, No references on the plantation experience of the
species are available,

Wood characteristiocs

The basio density is around the upper limit for hardwoods used for pulping, No data
on the fitre or chemical oharaoteristics are available for the present sample.

Pulping charsctsristios

The yield of the sulphate pulp with a normal alkali charge is low for a hardwood,

The strength properties are acoeptable for many purposes though below average for good
quality ewalypt pulp.



Soientifio name: Eucalyptus oypellocarpa

Common names

Countrys Australia

References 71

Wood sample oharacteristics

Wood sample origini
a) 25 years old
b) 25 - 30 years old

Density and fibre oharmcteristios:
Besic density, kg/a> a) 576  1b) 655
Fibre length, pm x)

1}

Fidbre width, r
Wall thicknes: ) o

Lumen width, p=

Length/width ratio
Runkel ratio
Mexibility ratio

Additional informations

x) 1000 pu = 1mm

Chemical characteristios:

Extractives, %
Ether
MNethanol
Ethanol-bengene

Solubility, %
in water
in 1 % NaCH

Lignin, %
Holocellulose, %
Cross~Bevan oellulose, %
Pentosans, %

Additional information:




Pulping and papermeking characteristics

Unblesched

Process

Chemical ocomsumption, %
Kappa number

Yield (unscoreened), %
Soreenings, %

Brightness

Beater or refiner
Presness

Tensile index, W n/g
Burst index, kPa me/g
Tear index, ull me/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ »
Burst index, kPa g
Tear index, sl w2/g

Additiomal informmtion:

Sulphate
14,0 - 17.0 Na 0 (charge)
23.1 - 13.2
48.4 - 46.6

PF1
350 CSF
70 (approx.)

10.5 (approx.)

-68—
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Eucalyptus deanei

Plantation sxperience

No information available.

Wood characteristics

The basic density of the wood is in the range normal for hardwoods used for pulping
and the fibre length is about the average for hardwoods, The lignin oontent is high for
Mmd'u

Pulping characteristios

A high alkali charge seems to be required to delignify the wood to a Kappa number
vhioh is normal for hardwood pulps and the yield of pulping is low for a hardwood. The
strength oharacteristics of the pulp is slightly below the average for commercial eucalypt

pulpl )



Sojentific name; Eucalyptus deanei Common names References 8
Country: Brazil
Wood sample characteristics
Wood sample origing Chemical charecteristicss
Extractives
7 years old Bther v %
Methanol
Ethanol-bensene 1.4
Solubility, %
in water 1.6 (hot)
Density and fibre oharacteristios: in 1 ¢ NaCH
Basic density, kg/a> 513 Ash, % 0.4
Fibre length, pm  x) 950 Lignin, % 26.8
:ﬁ’? t:i:::;u 18.0 Holocellulose, %
L width ' PR 4.5 Cross-Bevan oellulose, % 53.8
umen + pm 9.0 Pentosans, %
Length/width ratio
Runkel ratio

Flexibility ratio

Additional informations

x) 1000 pm = 1mm

Additional information:




Pulping and papermaking characteristics

bl eached

Process

Chemical consumption, %
Kappa number x

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, of n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Pear index, nN =2/g

Additional information:

Sulphate

15.1
51.2

34 SR

86
7.3

4.7

x Permanganate number

—EG-



Soientifio name: Eucalyptus deanei Common names

Countrys Argentina

References 43

Wood sample characteristios

Mood sample origini Chemical characteristics:
Sample from "la Eetacion Experimental castelar del Extractives, %
Ninisterio de Agricultura" ol
Ethanol-bengene
Solubility, ¥
in water 0.3 =~ 2.5
Density and fibre charmcteristics: in 1 % NacH 14.3 = 17.2
:;:1c :«nsity,tgyh; 462 ~ 576 Ash, %
re rpm x Ligni
ength gnin, % 23.4 - 30,1
Fibre width, jm Holoceilulose, %

Wall thicimess,
Lumen width, pm

Length/width ratio
Runkel ratio
Flexibility matio

Cross-Bevan cellulose, %
Pentosans, %

Additional informations Additional information:

x) 1000 pm = 1mm

1.7 = 4.6 (hot)

-¥6 -



Pulping and papermaking characteristics

Unbl eached

Process

Chemical consumption, %
Xappa number

Yield (unscreened), %4
Soreenings,

Brightness

Beater or refiner
Freeness

Tensile index, N n/g
Burst index, kPa m2/g
Tear index, ull m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %
Brightness (Tappi)
Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m 73
Tear index, mf m2/g

Additional informamtion:

Sulphate
17.5 = 19.5 NaOH
17,0 - 23,0
45.1 - 49.2
0.7 - 1.0
Valley
40 SR
86 - 102
4.8 - 6.1
Te9 = 9¢3
CEH
6705 —-— 72.5
Valley

x charge

Sulphate

CEHEH

81.9 - 84l6
40 SR

89 - 100
5.7 - 6.8
Te6 = 10,2

15.3 -~ 19.8 NaOH
22

44.9 ~ 50.2

007 - 3.2
CEHED
86.7 - 87.5
40 SR
93 - 104
5¢9 = 7.0
8.0 -~ 10.1
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Eucalyptus deglupta
(Mindanao Cun Xamarers)

Plantation experience
The species is indigenous to the Philippines, the Celebes, New Guinea, New Britain
and New Ireland. Good results have been reported from Bragil, Sri lanka, Cuba, Indis,

Java, Malayeia, North Borneo and the Solomon Islands, It is fast-growing and has aocli-
matized well in tropioal island climates.

References: 21, 22

Wood characteristics

The basic density is on the low gide for hardwoods used for pulping.

Pul characteristics

Sulphate pulping requires relatively low alkali charges and the yield in the kappa
number 20 is about 50 peroent, The sirength properties of the pulp do not seem to reach
the standards of good quality ewalyptus pulp. Bleached pulps of high trightness oan be
prodwoed in satisfactory ylelds using the CEHD sequence,

Reasonable results, although inferior to those of E, r y have been obtained in
chemi-thermomechanioal pulping (CTMP).



Soientific name: Eucalyptus deglupta

Common names Reference: 36

Countryt Australia

Wood sample characteristics

Wood sample origins

Density and fibre characteristics:
Basic density, kg/l3 307
Fibre length, pa x)

Mbre width,

Wall thickness, ym

Lumen width, pm

Length/width ratio

Runkel ratio

Flexidility ratio

Additional information:

x) 1000'1-- 1om

Chemical characteristicss

Bxtractives, ¢
Ether
Methanol
Ethancl-benzene

Solubility, %
in water
in 1 4 WaCH

Ash, %

Lignin, €
Holocellulose, %
Crose-Bevan cellulose, %
Pentosans, %

Additional information:




Pulping and papermaking characteristics

Unbleached

Prooess CTHP

Chemical consumption, ¥ *

Kappa number

Yield (unscreened), % 87.8 85.3
Soreenings, %

Brightness 32,0

Beater or refiner Bauer

Freeness 372 CSF 277 CSF
Tensile index, N m/g 21 30
Burst index, kPa m2/g

Tear index, ol m2/g 3.8 4.3
Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, ¥

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, oF m2/g

Additional information: X S?lution containix}g 1.64 NaOH and 1.25% mzso3
Liquor: wood ratio 5:1

_66-



Scientifio mame: Eucalyptus deglupta Coamon name: Kamarere

Countrys Papua New Guinea

References 5¢

Wood sample characteristics

Wood sample origins Chemical charecteristicss
Samples from plantations at Keravat, New Britain Extractives, %
6 - 13 years old Ether
Methanol

Ethanol-benzene

Solubility, %

in water
Density and fibre charmcteristios: in 1 % NaCH
Basic density, kg/a’ 313 - 423 s, 4
Pibre length, pa x) L.' '
Fibre width, H‘f’“ 1
Wall thicknes o oce oee, %
Lumen width : Cross-Bevan cellulose, %
o Pentosans, %
Length/width ratio
Runkel ratio

Plexibility retio

Additional inforwmations Additional information:

x) 1000 pm = 1mm




Pulping and papermaking characteristics

bl sached

Process

Chemical comsumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
PFreeness

Tensile index, ¥ a/g
Burst index, kPa m2/g
Tear index, ol m?/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, ¥

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa mé/g
Tear index, uf m2/g

Additional informmtion:

Sulphate
12,5 = 13.5 Nay0 (charge)
19.0 ~ 19.5
49.7 - 50.1
0-4 - 0-7
PFI
300 CSF

60 - 80 (approx.)

9.5 - 12.0 (approx.)

CEHD
2.7 - 2.9C1,
93.5 = 96.5
45.7 - 46.9
86.4 - 89'4

= iol -
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Buoalyptus diversicolor

Plantation experience

The species occurs in considerable quantity in Western Australia, Typioally, the
tree reaches a height of 45 m and a girth of 5 m with good wood quality., Trees up to 87 m
in height with diameters of 2 ~ 2,5 m have been measured, No data on cultivation of the
speoies are available,

References: 55

Wood oharacteristios

The basic density is around the upper limit for hardwoode used for pulping. The
fibres are longer than average for hardwoods.

Pul characteristics

Pulps of low kappa number are obtained with normal alkali charges in the sulphate
prooeas, The yield is very high. The strength properties, with the exoeption of the tear
index, are not comparable to the standards of good quality eucalypt pulp.

Application of the NSSC process gives pulps of good strength properties.

Reasonable results on chemi-thermomechanical pulping (CTMP) have been reported.



Soientifio names Euwsalyptus diversicolor

Common nameg

Countrys Australia

References 3¢

Wood sample characteristics

Wood sample origins

Samples from Pemberton and the Pimelia distrioct
26 = 30 year old thinnings

Density and fibre oharacteristics:

Basic density, kg/m> 644
Fibre length, pa x) 1 320
Pibre width,

Wall thickness,
Lumen width, pm

Length/width ratio
Runkel ratio
Flexibility ratio

Additional informations

x) 1000 pm = 1mm

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-~bengene

Solubility, %
in water
in 1 % Na(H

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan ocellulose, %
Pentosans, %

Additional informations

- ol -



Pulping and papermaking characteristics

Unbl eached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, €

Brightness

Beater or refiner
Froeness

Tensile index, W -43
Buret index, kPa n2/g
Tear index, ulf n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ a/g
Burst index, kPa w2/g
Teer index, wN m2/g

Additiomal informmtion:

Sulphate
14.0 Na 0 (charge)
12,3
56.2

Lampen
388 CsF
76
4.4
11.5

NBSC

T3.4

Lampen
264 CSF
56
2.8

T4

x 14% Na SOy + 6% NaHCO, (charge)
xx 18% RazS0;y + 6% NaHCO3 (charge)

NSSC

72.9

322 CSF

43
1.8

6.2

- colL -



Soientific name; FEuwcalyptus diversicolor Common names

Country: Australia

References 55

Wood sample characteristics

Nood le o ng Chemical characteristioss
Extractives, %
Ether
Methanol
Ethanol~-bengzene
Solubility, 4
in water
Density end fibre charmcteristioss in 1 ¢ Na(H
Basic density, ke/a> 561 Ash, %
Pibre length, pu  x) 8%
Lignin, %
:::?t::d: h'. Holocelluloese, %
' P Cross-Bevan celluloee, %

Lumen width, pm

Length/Aridth ratio
Runkel ratio
Flexibility ratio

Pentosans, %

Additional informations Additional informations

x) 1000 pm = 1mm

- 90t ~



Pulping and papermaking characteristics

bl eached
Process CTMP
Cheaical consumption, % x
KXappa number
Yield (unscreened), %4 88.8 86.0
Soreenings, %
Brightness 20.9 20,8
Beater or refiner Bauer
Freenoss 127 CSPF 59 CSF
Tensile index, N m/g 24 37
Burst index, kPa m2/g
Tear index, ol m2/g 4.6 5¢3
Bleached
Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa ml/g
Tear index, mN m2/g

Additional information: Solution containing 1.6% NaOH and 1.25% Na S0,
Liquor: wood ratio 5:1

- lot -
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Eucalyptus dunnii

Plantation experisnce

No information available.

Wood characteristics

The tasic density and the fibre length are in the average range for hardwoods used
for pulping. The data on other fibre dimensions indicate a certain amount of stiffness,
vhich may affect the potential bonding in paper. The chemioal characteristics do not
indioate any diffioulties on chemical pulping.

Pulping characteristios

The yield on sulphate pulping ie good and the pulp obtained exhibite sirength char-
soteristios typioal of a good eucalypt pulp; the tear index is exceptionally high but may
be dus to the sample being from a young iree.



Socientific names Euocalyptus dunnii

Common names Reference: 8

Count rys Brazil

Wood sample characteristics

Wood le origini

5 years old

Density and fibre characteristiocs:

Basic density, kg/-3 486
Fibre length, pa x) 1 120
Fibre width, 18.9
Wall thickness, pm 5.0
Lumen width, p= 8.9
Length/width ratio 59
Runkel ratio 1.12
Flexibility ratio 0.47

Additional information:

x) 1000 pm = 1om

Chemical characteristicss
Extractives, %4

Ether

Methanol

Ethanol-bengzene 1,6
Solubility, %

in water 1.8 (hot)

in 1 4 NaCH
Ash, ¥ 0.5
Lignin, % 22.6

Holocellulose, %
Cross-Bevan ocellulose, %56.3
Pentosans, %

Additional information:

-0LL



Pulping and papermaking characteristics

Unbl eached

Prooess

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N -43
Burst index, kPa ml/g
Tear index, o m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa me/g
Tear index, mN m»2/g

Additional information:

Sulphate
17 33
53.7 5745
35 SR 40 SR
82 92
6.9 7.8
17.1 15.7

T
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Eucalyptus fastigata

Plantation experience

No information available,

Wood charsoteristios

The tesic density is relatively low for hardwood pulpwood and the filtres are shorter
than average.

Pulping characteristics

The sulphate process givee pulp in high yield at a normal Kappa number level using
comparatively short cooking times. The pulps are easily bleached to high brightness and
the strength characteristios are representative of average quality eucalypt pulp.



Scientific names Eucalyptus fastigata Common names

Countrys New Zealand

Reference: 34

Wood sample characteristics

Wood sample origini Chemical characteristicses
Sample from the Tokoroa district E‘;t"h::_i"‘" %
6 years cld Methanol
15 trees, mean height 10.7 mean diam. 180 mm Ethanol-bengzene 1.3

(breast height)
Solubility, %

in water
Density and fibre oharacteristicss in 1 % NatH 15.4
Basic density, kg/u> 380 Ash, %
Fidbre length, pm  x) 850 L.w'un 4
Fibre width, Holocel'.luloae %
Wall thickness, pm '

Crose-Bevan cellulose, %

Lumen width, pu Pentosans, %

Length/width ratio
Runkel ratio
Flexibility ratio

Additional informations Additional informationg

8) 1000,-- 1om

- Pl -



Pulping and papermaking characteristics

Unbleached

Process

Chemical consumption, %
Kappa nuaber

Yield (unscreened), %
Soreenings, %

Brightneess

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, uR w2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa me/g
Tear index, oN n2/g

Additional inforsation:

Sulphate
15.5 - 18.0 Na0 (charge)
28.9 - 17.4
55.2 = 52.5
DCEHID
%-5 - 92.8
Lampen
350 CSF 432 CSF
93 84
6.8 6.6
903 9’4

- GLi -
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Eucalyptus globulus
(Blus Gun)

Plantation expsrience

This is the most widely planted ewalypt species. The species grows best on deep
soils free of oarbonates in mild climates with wniform rainfall or with winter or summer
maximum, The annual yields per ha are excellent. For a list of references see the pre-
vious volue (21)e

Wood characteristics

The taeio density of the wood is within the range normal for hardwoods used for
pulping, The fitres are of low to average length and width for hardwoods, and thin walled,
shich suggesis desirable flexibility and good inter-fibre bonding in paper. The ligmin
content is relatively low. The data on the Mexican samples differ from the others both in
fibre and chemical oharacteristics,

Pul characteristios

High ylelds are obtained in the sulphate procese with relatively low alkali oharges
to produoce pulps of the kappa number of 20, The strength properties of the pulps are very
good and the pulps are readily bleached to high brightness levels,

Application of the NSSC prooess gives pulps of very good strength. The pulps have
been bleached up to the trightness of about 80, but the overall yeild has then dropped to
50 peroent, MNagnesium bisulphite pulping in the semi-chemical-chemioal range yeilds pulps
of just aocepiable sirength properiies.

Cold soda pulping yields good quality pulp. Pulping with bark present has no
significant deletericus effeot on the strength properties. The trighiness obtained was
lower, but acoeptable levels are attained when bleaching with 2 percent available chlorine.



Soientific name: Eucalyptus globulus

Common namet

Countrys Brazil

References 10

¥Wood sample characteristics

Wood sample origini

Sample from Salesopolis - Sao Paulo
3 +5 years old

Density and fibre characteristiocs:

Basic density, kg/l3 479
Fibre length, pn x) 1 030
Pibre width, 17.3
Wall thiokness, ym 3.4
Lumen width, p= 10.6
Length/width ratio 60
Runkel ratio 0.641
Flexibility ratio 0.61

Additional information:

x) 1000 pm = 1mm

Chemical chamacteristics:

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in wvater
in 1 % NaCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional information:

-8l -



Pulping and papermaking characteristicse

bl sached

Process

Chemical oconsumption, %
Kappa number x

Yield (unscreened), %
Soreenings,

Brightness

Beater or refiner
Preeness

Tensile index, X a/g
Burst index, kPa m2/g
Tear index, wN m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ a/g
Burst index, kPa ml/g
Tear index, uN ml/g

Additional information:

Sulphate
13.0 Na,0 (charge)
20.1
553
11,8

Jokro
30 SR 60 SR 83 sRr
105 116 115
8.1 9.0 9.3
12.9 11.1 10.1

x Permanganate Number

- 6L -



Soientific names Eucalyptus globulus

Common names

Countrys Australia

Reference: 23

Wood sample characteristics

Wood &10 origing

a) 4 - 6 years old stemwood
b) 4 - 6 years old stemwood (fertilized)
c) whole tree 6 years old (fertiliszed)

Density and fibre characteristios:

Basic density, kg/a> a) 512 - 528 1) 498 - 514
Fibre length, pm x)

Pibre width,

Wall thickness,

Lumen width, p=

Length/width ratio
Runkel ratio
Flexibility ratic

Additional information:

x) 1000 pm = 1am

Chemical characteristices

Extractives, £
Ether
Nethanol
Ethanol-benrens

Solubility, %

in water x a) 3.1 - 6,0
in 1% NaH ga) 18 - 21
Ash, %
Lignin, % a) 17 - 19

Rolocellulose, %
Cross-Bevan cellulose, %
Pentosans, $ a) 22

Additional information:

b) 4.0 = 5.2
b) 17 = 20
b) 17

b) 21 - 22

x boiling

-08l -



Pulping and papermaking characteristics

Unbl eached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightneass

Beater or refiner
Frecness

Tensile index, ¥ -43
Buret index, kPa ml/g
Tear index, =l IIIZ/e

Bleached

Sequence XX

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness (cE)

Beater or refiner
Preeness

Tensile index, N m/g
Burst index, kPa ml/g
Tear index, mN m2/g

Additional informations

a)
Sulphate
Lampen
200 CSP
110 - 122

8.5 - 8.6
10.1 - 10,5
HC-E-D-H
91.6 - 94.9
46.5 = 52.7
88.0 - w.6
Lampen
350 CSF
5.7 = Te4
10,1 -~ 10,2

x Kappa to max. soreened yield

b) b)
Sulphate RSSC
13 Nazo
16 - 20% 85 - 105
53 -~ 56 671 - 72
200 CSF 200 CSF
121 96 - 108
8.7 - 8.9 6.1 = 7.0
9.8 - 10.8 8.2 - 9.6

xx HC = 404 = total Cl, as 03(001)2, 60% as Cl, water

2

o)

115
67

300 CSF
57

6.8

-l -



Soientific name: Ewalyptus globulus

Common naze: References 59

Country: Nexioco

Wood sample oharacteristios

Nood le O ng

Sample from the Eucalyptus Plantations of de la Esouela
Racional de Agricultura de Chapingo, Estado de Mexico
12 years old

Dengity and fibre characteristiocs:

Basic density, kg/a> 580
Pidre length, pa x) 760
Fibre width, 15.3
Wall thiockness, p= 3.3

Lumen width, pm

Length/width ratio
Runkel retio 50
Plexidbility ratio 0,58

Additional inforwmations

x) 1000 pu « 1mm

Chemical characteristiocs:
Extractives, €

Ether
Methanol
Ethanol-benzene 4.7
Solubility, %
in water 4.9 5.7 (hot)
in 1 % NaCH 16,2
Ash, % 0,6
Lignin, % 21.8
Holocellulose, 4 4.4
Cross-Bevan oellulose, ;
Pentosans, % 16.7
Additional informations oellulose £ 42.4

-2Cl -



Pulping and papermaking characteristics

bl sached
Proocess NSSC
Chemical consumption, % 6.2 80;
Kappa number 95,6
Yield (unscreesned), % 64.7
Screenings, %
Brightness 37.7
Beater or refiner PFI
Freeneas 300 CSF
Tensile index, ¥ m/g 47.5
Burst index, kPa m2/g
Tear index, mN m2/g 745
Bleached
Sequence CECEH
Chemical consumption, % 17.5 C1p
Yield on bleaching, % 773
Total yield, % 50,0
Brightness 80.6
Beater or refiner PF1
Freeness 250 CSF
Tensile index, K m/g 93
Burst index, kPa m /g
Tear index, oF m2/g 9.1

Additional information: Data are given on the results of a variety of pulping and bleaching conditions.
The results above are obtained of the pulps cooked to the lowest kappa no. in the stuib.

-teL -



Soientifio name: Eucalyptus globulus

Common nameg

Country: Mexico

References 9

Wood sample characteristics

Nood le origing

Sample from Campo Experimental "Siberia' in Chapingo,
Estado de Mexico
12 years old

Density and fibre characteristics:

e
e x

Fibre wmth.'P 92; o
Wall thiciness, pm 5:9

Lumen width, pm

Length/vidth ratio
Runkel ratio
Flexibility ratio

Additional informations

x) 10“)}!.- 1om

Chemical characteristioss

Extractives, %
Ether
Methanol
Ethanol~benzene

Solubility, %
in water
in 1 % NaCH

Ash, %

Lignin, %
Holocellulese, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informations

2,06

207 5.08 (hot)
13,05

0.54
2l.1

15.4

cellulose % 46.5 (Tapp )

=L -



Pulping and papermaking characteristics

Unbleached

Process

Chemiocal consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ nég
Burst index, kPa m2/g
Tear index, uR m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightnesa

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa ml/g
Tear index, mF m2/g

Additional information:

Bisulphite (Mg)

Te4 SOy 6.2 - 11.0 SO,
109.7 114.5 — 66,3
59.8 68.7 = 51.3
PFI
300 CSF 300 CSF

39 37 - 49

106 1'5 - 3.0

4.3 4.0 = 5,7

9¢9 =~ 17.0 89

87.0 ~ 43.6
56'6 - 47.5
300 csF
48 - 56
2.0 = 3,3
4.7 = 5.4

2

-1 -
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HBucalyptus grandis
B

Plantation experience

This species is indigenous to New South Wales and Queensland in Australia, It is
essentially a species of subtropical climates with good rainfall ( 1 - 1,8 metres), high
humidity and no ertremes of temperature other than light frosts in valleys. Development
is best on friable or moist alluvial loams of good fertility with ample soil moisture,

Under favourable conditions it grows rapidly, 2 m in height and 12 - 20 mm in diameter per
year. Under typical Australian conditions individual trees attain a height of 45 - 55 metres
with a diameter at breast height 1.2 - 1.5 metres.

It is extensively planted in the Republic of South Africa, Swaziland and Zambia and
is adaptable to the southern Florida climate, Plantations exist also in Argentina, Brazil
and India, The growth rate is good (Zambia), a 5-year old tree attains a height of 20 - 23 m
with 16 - 20 cm diameter at breast height. In Florida i1 can be harvested om an B-year
rotation basis,

References: B8, 21, 30, 35, 38, 43, 54, 66

Wood oharacteristics

The wood is lighter, softer and more fissile than in most eucalypt species, moderate
in strength and durability, The fibre length is in the range normal for hardwoods used for
pulping, The fibres are relatively thin, There is, however, considerable difference in
wall thiokness between samples of different origin, In general the fibres seem to have
reasonable flexibility and thus provide potential for good inter-fibre bonding in paper,
Judging from the chemical composition,no special problems are expected in pulping although
the lignin content of the Brazilian samples is slightly on the high side for hardwoods,

Pulping experience

As noted in the previous volume, the best results in sulphate pulping are obtained
with fairly low alkali charges, The pulp yields are then within the range normal for
hardwoods, The strength of the unbleached pulp is very good, although an influence of sample
origin im observable, The bleached pulps are also of good sirength, NSSC pulping seems to
produce pulps of very good quality in normal yields, The results on chemi-thermomechanical
pulping (CMP) have been characterized as reasomable though inferior to those of E, regnans,



Soientifio names
Bucalyptus grandis

Common name: Rose Cum References

Country: Brazil 8

Wood sample characteristics

Wood le O ng

ag 5 - 16 years old
b) 5 - 7 years old

Density and fibre characteristics:

Basic density, kg/l3 407 ~ 597
Fibre length, pu x) 840 - 1 280

Fibre width, 17,0 - 20,5
Wall thickness, pm 3.2 = 5.1
Lumen width,’n 7.8 - 12,2
Length/width ratio

Runkel ratio

Flexibility ratio

Additional informations

x) 1000 pm = 1mm

Chemical characteristices

BExtractives, %
Ether
Nethanol
Ethanol-bengene 1.8 - 2,6

Solubility, %
in water 1.2

3.2 (hot)
in 1 % Na(H

Ash, %

Lignin, % 26,2
Holocellulose, %

Cross-Bevan oellulose, % 55,0 - 56.4
Pentosans, % 17.3

27.0

Additional informations

-2l -



Pulping and papermaking characteristics

Unbl eached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemiocal consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ :é
Burst index, kPa (4
Tear index, =N u2/g

Additional information: x

Sulphate
14,0 - 15,0
49.6 - 54.5
40 - 45 SR
66 - 116
500 - 6-5
12,1 - 15.3

Permanganate Number

-6el -



Soientific names Coamon name: Rose Gum References
BEucalyptus grandis
v & Country: Brazil 9
Wood sample characteristios
Nood sample originsg Chemical characteristioss
Sample from the plantations in the region of Linhares m;::cti"'" %
4 years old {average er
¥e (a ) Methanol
Ethanol-bengene 3.2
Solubility, %
in water 3.3 (hot)

Dengity and fibre charmoteristios: in 1 4 NaCH 15,8
Basic density, kg/a> 439
Pibre length, pu x) 840 Ash, % 2°3
Pibre width 19,0 Lignin, % 2
Wall thi ’ . Holocellulose, %

udmth o8, 10.111 Cross-Bevan cellulose, % 54,2
Lumen » pu . Pentosans, % 19.4
Length/width ratio 44
Runkel ratio 0,871
Flexibility ratio 0,53

Additional informations

x) 1000 pn = 1mm

Additional informations

~ott ~



Pulping and papermaking characteristics

Unblesched

Process

Chemical consumption, %
Kappa number x

Yield (unscreened), %€
Soreenings, %

Brightness xx

Beater or refiner
Frecnens

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, sl m2/g

Blesched

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness xx

Beater or refiner
Freeness

Tensile index, ¥ :4
Burst index, kPa (4
Tear index, aN mi/g

Additional informations

Sulphate
14.0 Na,0 (charge)
1.8
50,2
0.1

41.5

Jokro
30 SR 45 SR
102 114
6.5 7.2
11.0 10,1

CEHDED

94.6
47.4

86,0

Jokro
30 SR 45 SR
82 90
4.9 5.6
10.4 9.1

60 SR

120
7.5
9.7

60 SR
94
5.9
8-4

x Permanganate Number (ABCP C4/71)
xx ABCP P16/73

Sulphate
12.0 ¥a
18,0
51.3

1.2

31.7

30 SR

105
7.9

10.0

CEHDED

91.0
45.6

88.0

30 SR

105
7.2
1.4

20 (charge)

45 SR

109
8-3
907

60 SR

110
8.5
9.5

60 SR

120
8.0
11.3

i€l -



Soientifio names Common names Rose Cum References
Bucalyptus grandis
Country: Brazil 10
Wood sample oharacteristics
Nood sample origins Chemical characteristicss
Sample from Mogi Ouacu - Sao Paulo Et;:;""i"‘" %
7 years old er
Methanol
Ethanol-bengene 2,6
Solubility, %

in water 3.2 (hot)
Densit fidbre racteristioss in 1 % NacH 13.7
Basic density, kg/a> 581
Pibre length, pa x) 1 060 Aen, %
Pidbre width 18.6 Lignin, % 2.2
¥all thicknesd 3.2 Holocellulose, %

vidhth. o pm 12'2 Cross-Bevan oellulose, % 55.0

Lumen 'p= . Pentosans, % 17.3
Length/vidth ratio 57
Runkel ratio 0.525
Flexibility ratio 0.66

Additional information:

x) 1000 pm = 1mm

Additional information:

-2¢L -



Pulping and papermaking characteristics

Unbl eached

Process

Chemical consumption, %
Kappa number x

Yield (unsoreened), %
Soreenings, %

Brightness

Beater or refiner
Fyeoness

Tensile index, N a/g
Burst index, kPa m2/g
Tear index, ol u2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, £
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ n
Burst index, kPa {4
Tear index, uN m2/g

Additional informmtion:

Sulphate
13.0 Na
14.4
49.6

1.5

20 (charge)

Jokro
25 SR 45 SR
88 98
S5el 6.2
14. 13.8

x Permanganate Number

77 SR

112
8.3
13.0

e 11 B



Soientific names
Bucalyptus grandis

Common names Rose Oum

Country: Australia

References

36

Wood sample characteristics

le o g
Densi ibre charmcteristios:
Basic density, kg/a> 444
Fibre length, pn x)
Fibre width,

Vall thickness,

Length/Addth retio
Runkel ratio
Flexidility retio

Additional informations

x) 1@’.- 1

Chenmical characteristicss

Extractives, %
Ether
Methanol
Ethanol-bensgene

Solubility, %
in water
in 1 % NaCH

Ash, %

Lignin, %
Holocellulose, %
Croes-Bevan cellulose, %
Pentosans, %

Additional informations

=v€L



Pulping and papermmaking chamacteristics

Unbl eached

Prooess CNP

Chemical consumption, % x

Kappa number

Yield (unscreened), £ 87.1 84.0

Brightness (Elrepho) 28.2 32.4

Beater or refiner Bauer

Preeness 334 CSF 276 CSF
Tensile index, ¥ m/g 24 30
Burst index, kPa m2/g

Tear index, sl ml/g 4.3 4.3

Bleached

Sequence

Chemical oonsumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Preeness

Tensile index, N :4
Burst index, kPa g
Tear index, sl m2/g

Additional informstion: x Solution containing 1.6 % NaOH and 1.25 % Na2s03
Liquor: wood ratio 5 3 1

Y S




Soientifio names
Bucalyptus grandis

Common names Rose Cum

Countrys USA

Reference:

38

Wood sample characteristics

Wood le O ns
Sample from the plantation in La Belle, Florida

Denaity and fibre characteristics:
Basic density, kg/m> 430
Pibre length, pm x)

Pibre width,

Wall thickness,

Lumen width, |

Lengthiidth ratio
Runkel ratio
Plexibility ratio

Additional informations

x) 1000 pm = tam

Chemical charecteristicss

Extractives, %
Bther
Nethanol
Ethanol-bengene

Solubility, %
in water
in 1 % Na(H

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional information:

- 9ti -



Pulping and papermaking characteristics

Unbleached

Process

Chemical consumption, %
Kappa number

Yield (unsoreened), %
Screenings, %

Brightness

Beater or refiner
Freeneons

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, sl m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness (cE)

Beater or refiner
Freeness

Tensile index, ¥ lé
Burst index, kPa = 75
Tear index, mF m2/g

Additional inforsation:

Sulphate x
20.2 (charge)
9.5

8
g

400 CSF 5

CEHD

87.9

400 CSF 500 CSF

3.0 2.4
6.3 6.4

x Mill trials, unbarked

Y



Soientifio name:
Bucalyptus grandis

Common name: References

Rose Cum

Country: Argentina 43

Wood sample oharacteristios

ood le O ng

Sample from "la Eestacifén Experimental Castelar del
Ninisterio de Agricultura”

Densgity and fibre characteristiocs:
Basic density, ks/a> 352 - 417
Pibre length, pn  x)

Pibre width, pm

Wall thickness, pm

Lumen width, p=

Length/width ratic
Runkel ratio
Flexibility mtio

Additional informations

!) 1000’|- = Tmm

Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-bengens

Solubility, %

in water 1,9 = 2.1 3.8 - 4.3
in 1 % NaCH 16.8 - 19.0

Ash, %

Li@in, % 21.7 - 2608

Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional informationt

(hot




Pulping and papermaking characteristios

Pnbleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, ml m2/g

1 eached

Sequence

Chemical oconsumption, %
Yield on bleaching, £
Total yield, %

Bri:@:tnoos

Beater or refiner
Freeness

Tensile index, N :4
Burst index, kPa (4
Tear index, s¥ »2/g

Additional information:

Salphate Sulphate
18.0 - 19,5 NaOH 16,2 - 18.7 NaOH (charge)
17.5 - 20.5 22
46.2 -~ 49.9 46.8 - 51.8

009 - 102 1-5 - 3-5
Valley
40 SR
102 ~ 128
6.4 - 8.1
8.2 - 8.4
CEH CEHEH CEHED

68,8 - 71.1 83.1

Valley
40 SR
119 - 133
7.4 - 1.9
8.1 - 8.3

86.4 - 87.2
40 SR

112 - 134
7.2 - 8.6
7.6 - 9'7

- 681 -



Soientific names

Bucalyptus grandis

Common namet Rose Oum

Reference:

Countryt Zambia 54
Wood sample charmacteristice
Nood sample origing Chemical characteristicss
Sample from Chati forest Extractives, %
5.5 years old Ether
average breast height Methanol
girth 74 cm Ethanol-bengene 1.0
Solubility, %
in water 2.1 (bot)
Dengity and fibre characteristices in 1 % NatH 13.8
3
Basic density, kg/m 440 (405 - 480)
Ash 0.2
Pibre length, pn x) 780 Lhenin, % 23.2
Fibre width, 16,6 Holocellulose, % 69.5

Wall thickness, pm
Lumen width, pm

Length/width ratio
Runkel ratio

Flexibility ratio

Additional informations

x) 1000 pm = 1mm

2.9

Cross-Bevan oellulose, %
Pentosans, %

Additional informations

Alpha cellulose % 41,2

-obi -



Pulping and papermaking characteristics

Unbl sached

Process

Chemical cousumption, %
Kapps number

Yield (unsoreened), €
Screenings, % x

Brightness

Beater or refiner
Preeness

Tensile index, W nég
Burst index, kPa m2/g
Tear index, sl m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, £

Brightness

Beater or refiner
Freeness

Tensile index, N :é
Burst index, kPa (4
Tear index, R m2/g

Additional information:

Salphate
9.5 Na 0
88,5
61.0
5.4

FFI

250 CSF 335 CSF

102 95
7.0 6.2
1.3 1.1

x on o.,d, screened pulp

12.0 Nazo
32.2

54.1
3.6

PFI

245 CSF 365 CSF

125 118
9.0 1.9
11.1 10,8

13,0 a0
20.5
49.4
0.3
FFI
280 CSF 420 CSF
130 110
8.4 T.2
9.9 1.2
CEHD
7.4 C1,
47.0
84
PFI FFI
285 CSP 465 CSF
103 17
T.4 5.0
10.2 9.7

-iv -
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Brcalyptus macarthurii

Plantation experience

Ko information available,

Wood characteristics

The basio density and the chemical composition do not differ from those of hardwoods
normally used for pulping,
Pul characteristios

Sulphate pulping gives pulp in somewhat lower yield than usual for hardwoods,
However, the strength characteristios are representative of good quality eucalypt pulp.



Soientific names

Common names References

Bacal yptus Countrys Argentina 43
Wood sample oharacteristics
Wood sample origin: Chemical characteristicss

Sample from "la Estacién Experimental castelar del
Ministerio de Agricultura"

Density and fibre charamcteristics:
Basic density, kg/u> 442 - 244
Pibre length, pu x)

Fidbre width,

Wall thickne

Lumen width, p=

Length/width ratio
Runkel retio
Flexibility ratio

Additional inforsationt

2) 1@’].- 1mm

Extractives, 4
Ether
Methanol
Ethanol-~bengene

Solubility, €

in water 0.2 - 2,0 1.3 - 3.6 (hot)
in 1 ¢ NaCH 13.5 - 17.3

Ash, %

Lignin, % 19.4 - 23.0

Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional informations

-9l -



Pulping and papermaking chareacteristics

Unbleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Scresnings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, sl w2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m 73
Tear index, aN m2/g

Additional informmtion:

Sulphate Sulphate
17.0 NaoH 16,4 - 17.2 NaOH (charge)
20 - 23 22
47.8 ~ 50,7 47.7 - 51.3
1.1 - 2.3 200 - 305
Valley
40 SR
104 - 127
6-8 - 8.3
8.2 - 9,0
CEH CEHEH CEHED
6901 - 7109 83-4 - 84-1 8607 - 8704
Valley
40 SR 40 SR
102 - 113 103 - 126
701 - 7-8 607 - 8-2
8-5 - 906 7-7 - 1100

- -
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Bucalyptus maculata

Flantation experience
¥o information available.

Wood characteristice

The basic deneity is higher than normal for hardwoods used for pulping and the fibre
length is below average, The fibres are thin tut thick-walled which indicates a certain
stiffness and consequently, & low bonding potential in paper, The lignin content is somewhat
below average for hardwoods,

Pulping characteristios

The yield figures obtained in sulphate pulping are slightly below average for hardwoods,
Although the tensile and turst indices are below average for eucalypt sulphate pulp, the
tear index is instead relatively high,



Soientific name:
Eacalyptus maculata

Common namet Reference:

Country: Bragil

29

Wood sample characteristiocs

Wood sample origing

Sample from the plantations in "Estado de Minas

Cerais" 7 years old

Dengity and fibre charmcteristics:
Basic density, kg/a’

Pidre length, pm x) 885
Pibre width, 17.2
Wall thickness, pm 4.5
Lumen width, pm 8.1
Length/width ratio 52
Runkel ratio 1.1
Flexibility ratio 0.47

Additional information:

x) 1«”"- 1mm

Chemical characteristicss

Extrectives, %
Ether
Nethanol
Ethanol-bengene

Solubility, % 2.1
in water 4.6 (hot)
in 1 % ¥aH 19.9
Ash, % 0.48
Lignin, % 17.5

Holocellulose, %
Cross-Bevan oelluloss, %58.8
Pentosans, % 24.7

Additional inforwmations

- ght -



Pulping and papermaking characteristiocs

Unbl esched

Proocess

Chemioal consumption, %
Kappa number

Yield (unsoreened), %
Soreenings, %

Brightness

Beater or refiner
Preenesns

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, olf m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ :4
Burst index, kPa (4
Tear index, o m2/g

Additional informations

Salphate
13.5 Fa 0

48.7
3.7

Jokro
30 SR 45 SR
70 86
4.4 6.0
12,2 13.9

60 SR
95
7.0
12.5

- 6 -



Soientific name:
Buocalyptus maculata

Common namet

Countryt Australia

References

A

Wood sample characteristics

¥ood sample origint
35 years old, half cross section

Density and fibre ocharecteristios:

Basic dwmsity, kg/ud 46
Pibre length, pu  x)
PFibre width, J )

Length/vddth ratio
Runkel mtio
Flexibility wmatic

Additional information:

x) 1000’-- 1=

Chemical characteristices

Extractives, %
Ether
Methanol
Ethanol-bensgene

Solubility, %
in water
in 1 4 ¥a(H

Lignin, %
Holocellulose, %

Cross-Bevan cellulose, %

Pentosans, %

Additional informations

-06} -



Pulping and papermaking characteristios

Unbleached

Proocess

Chemioal consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Precuness

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, ol »2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Preeness

Tensile index, ¥ :4
Burst index, kPa (4
Tear index, of m2/g

Additiomal informmtion:

Salphate
14.0 - 17.0 mzo (charge)
12.0 - 14.7
49.0 - 53.3

PFI

350 CSP

70 (approx.)

10.5 (approx.)

S N .
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Bycalyptus maidenii

Plantation experience

The species is one of the most adaptable eucalyptus species, It has not, however,
been much used in plantations on & commercial scale, Very good results have been obtained
in Italy, Portugal and Zaire and satisfactory in Kenya, Malawi, Rhodesis and the Repubdlic
of South Africa, In general,the best results have been obtained at avpropriate altitudes
in oountries with a tropical olimate, For additional information &a:1 a 1ist of references
ses the previous volume (21),

Wood oharacteristics

The basic density of the wood is in the normal range of hardwoods used for pulping,
No data on the fibre characteristics have been published lately, The ohemioal characteristics
do not indicate any difficulties in chemical pulping,

Pulping characteristics

With normal alkali charges in the sulphate pulp is cbtained in low tc average yields,
The palps are readily bleached and the strength properties of both the unbleached and
bleached pulps are of average level or slightly below for eucalypt eulphate pulps.



Soientific name:
Bacalyptus maidenii

References

Argentina 43

Common name:

Country:

Wood sample oharacteristics

Wood le O ng

Sample from "la Estacifn Experimental Castelar del
Ministerio de Agricultura"

Density and fibre chammcteristios:
Basic density, ke/m> 539 - 576
Fibre length, pa  x)

Pibre width,

Wall thickness, pm

Lumen width, | o

Length/width ratio
Runkel ratio

Flexibility retio

Additional informations

x) 1000 pm « 1em

Chemical characteristioss
Extractives, %
Bther
Nethanol
Etbhanol-bengens

Solubility, %

in water 1.1 - 3.7 2.7 - 6.3 (hot)
in 1 % NaCH 13.5 - 20.7

Ash, %

Lignin, % 21,8 - 23,2

Holocellulomse, %
Cross-Bevan oellulose, %
Pentosans, %

Additional informations

F

- ¥sL -



Pulping and papermaking characteristics

Unbl eached

Proocess

Chemical consumption, %
Kappa number

Yield (unsoreened), €
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa me/g
Tear index, ul m2/g

Bleachsd

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa me/g
Tear index, uN n2/g

Additional information:

Sulphate
16.5 - 20 RaOH
18 - 22,5
46'5 - 52.6
1.0
Valley
40 SR
94 ~ 98
5.9 - 6.0
Te6 - 10,2
CEH CEHEH
66.6 - 68.5 81.9 - 82.1
Valley
40 SR
100 - 103
6,0 - 6,2
7-4 - 10-5

Sulphate
14.3 - 21,5 RaOH (charge)
22

4507 - 54-5

0.8 - 4.0
CEHED
85.6 - 86,9
40 SR
98 - 99
603 - 6'5
8.5 - 10,6

-GSt -
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Bacalyptus marginats

Plantation experience

This species is one of the three main speoies in the hardwood forest some in Western
Justralia, It is the principal timber tree of the state, large, attaining a height of
30 - 40 » and a dismeter of 1.8 m, It occurs in relatively pure stands with a esall admixture
of E, oalophylla and E, patens on all but the poorest sandy soils, No reeults on plantation
experience of the species have been reported,

References: 55

Wood charscteristios

The basio density of the wood is within the renge normal for hardwoods used for pulping,
The fibre length is about the average for hardwoods, MNo other dats on the fiber dimemsions
or ohemioal compositim of the spsoies are available,

Pal) oharacteristics

The yield of the pulp in the sulphate process is low, ‘The Kappa mumber obtained is,
however, relatively high and pulping to a Kappa number of 20 would csuse additional decrease
in the yield, The stremngth properties are oompareble to the average quality of eucalypt
pulps,

Application of the NSSC process gives pulp acceptable for oorrugating medina tut not
for paper,

Poor strength and reddish brown colour of cold sods and groundwood pulps wonld rule
againet the use of either of these processes,



Soientifio names
Bacalyptus marginata

Common names

Country: Australia

References

55

Wood sample characteristios

Wood e ori

Samples from Pemberton and the Pimelia distriot
26 - 30 year 01d thinnings

Density and fibre charecteristios:

Basic density, kg/l; 581
Pidbre length x
Pibre width,  im 1150

Wall thickness, pm
Lumen width, pn

Length/width ratio
Runkel ratio
Plexibility rmatio

Additional information:

x) 1°m’ll- 1w

Chemical characteristices

Extractives, 4
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 % ¥aCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informmtions

-gst -



Pulping and papermaking characteristics

Unbleached

Process Sulphate FSSC FSSC
Chemical consumption, % 14,0 Fa,0 (charge) x xx
Kappa number 34.0

Yield (unscreened), % 45.2 68.9 67.7
Soreenings, %

Brightness

Beater or refiner Lampen Lampen

Freenesns 305 CFsS 418 CPsS 341 CPFS
Tensile index, N m/g 9% 45 49
Burst index, kPa m2/g 6.3 2.0 2.2
Tear index, alN m2/g 10.6 5.4 4.9

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, nN n2/g

Additional inforestions X 14 ‘é Fa,50, + 6 % NahCO, (charge)

-651 -
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Buoalyptus nitens

Plantation experience
No information available,

Wood characteristics

The basic density and chemiocal composition date are in the range normal for hardwoods
used for mlping, whereas the fibre length is somewhat below average,

Pulping characteristios

The sulphate process gives pulp in slightly below average yield which is easily
bleached to high brightness, The strength characteristics of the unbleached and bleached
pulp correspond to average quality eucalypt sulphate pulp.



Soientific name:

Common names

References

Eucalyptus nitens Country: New Zealand kY|
Wood sample characteristics
Mood sample origins Chemical characteristios:
Sample from the Tokoroa district Extractives, %
6 years old Ether
20 trees, mean height 13.4 m, mean diam, 171 mm Methanol
(breast height) Ethanol-bengene 1.1
Solubility, %
in water 2,2 (hot)
Dengity and fibre oharacteristios: in 1 4 NaCH 17.2
Bagic density, k¢/|3 406 ash, %
Pibre length, pu  x) 800 Lignin, % 22,5
Pibre width, Holocellulose, %

Wall thickness, pm
Lumen width, pm

Length/width ratio
Runkel ratio
Plexibility ratio

Additional information:

x) 1000 pm = 1um

Cross-Bevan cellulose, %
Pentosans, %

Additional informations

-29t



Pulping and papermaking characteristios

bl eached

Process

Chemioal consumption, %
Kappa number

Yield (unacreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ u/g
Burst index, kPa m2/g
Tear index, ul m2/g

Bleached

Sequence

Chemiocal consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa /g
Tear index, uN »?/g

Additional informations

Salphate
14.0 - 16.0 Na,0 {charge)
3702 -21 04
52.4 - 49.7
DCEHD
90.4 ~ 91.6
Lampen
350 CSF 322 CSP
84 92
6,2 6.8
9.9 9.7

- €91 -
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Buoalyptus ovata

Plantation experience

Good results have been obtained in Algeria and the Republic of South Africa. The species
is possibly useful in the wetter Mediterranean climatic zones where the winter is too cold
for other species, It has proved to be very resistant to frost and summer drought, For
further information mee the previous volume (21),

Nood charecteristios

The basic density of the wood is within the range normal for hardwoods used for pulping,
No data on the fibre characteristics are available. The chemioal characteristics do not
indicate difficulties in chemical pulping,

Pulping characteristics

Sulphate pulping gives good to normal yields with relatively small alkali charges when
palped to a Kappa mmber of 20, The strength properties of both the unbleached and bleached
palps are about the average for esucalypt mulps,



Soientifio names Coamon names References

t
Bacalyptus ovata Countrys Argentina 43

Wood sample characteristics

Wood sample origing Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-bengene

Sample from "la Estaciém Experimental Castelar del
Ministerio de Agricultura",

Solubility, %

in water 0.3 1.9 (hot)
Denpity and fibre characteristiocs: in 1 % NaCH 14.2
:;1«: ;hnlity, k‘/l; 584 Aeh, £
re length, pm x Lignin, % 22.7
Fibre width, pm Boloceilulou, %

Wall thickness, ym
Lumen width, pm

Length/width ratio
Runkel ratio
Mlexibility ratio

Crose-Bevan cellulose, %
Pentosans, %

Additional informations Additional informationg

x) 1000 pm = 1um

-991 -



Pulping and papermaking characteristics

Unbl eached

Proocess

Chemiocal consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -/g
Burst index, kPa m2/g
Tear index, ol w2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness (Tappi)

Beater cr refiner
Freeness

Tensile index, N -4
Burst index, ld’n m £
Tear index, mN m2 /e

Additional information:

Sulphate
16,5 NaOH
16.5
52.6

0.9

CEH

70,2

Valley

Sulphate

14.3 NaOH (charge)

22
54.2
6.7

CEHEH

CEHED

87.9

40 SR

102
6,2
9.2

- 91 ~
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Bucalyptus paniculata

Plantation experience
Yo information available

Wood ohareoteristics

The basic demsity of the wood is higher than that of hardwood normally used for pulping
and the fibre length somewhat sherter than average, although there probably is an increase
in these characteristios with age. The fibre dimensioms imply an undesirsble stiffness which
reduoes the bonding potential in paper. The lignin content in the older sample is high for
a moodn

Pul oharacteristice
The sulphate process gives pulp in comparatively low yield, especially in view of the

amount of soreenings obtained, The strength characteristios correspond in general to those
of a beech sulphate pulp, except for the tear index which is very good,



Soientific names Common names Reference:
Bucalyptus paniculata
Countrys Drazil 29
Wood sample characteristics
Wood sample origin: Chemical characteristicss
&5
Sample from the plantations in "Estado de Minas Ex;tr;:rxm. ¢
Gerais" 6 and 10 years old Methanol
Ethanol-bengene 0,95 - 1.32
Solubility, %

in water 443 - 5.5 (hot)
Density and fibre characteristicss in 1 % Wa(H 154 - 16.1
Basic density, kg/m> 680 - 721 b
Pibre length, pa x) 871 ~ 938 t:gx’n:, % 1?‘38-_2:3)'?4
Pibre width, 16.7 ~ 16.9 Holocellulose, % : )
Wall ":::ﬁ"" 5-2 - 6.2 Cross-Bevan cellulose, % 58.4 - 63.0
Lumen ) pm 4.6 - 4.7 Pentosans, < 19.6 - 25,0
Length/width ratio 52 - 55
Runkel ratio 2.6 - 2,7
Flexibility matio 0,27 - 0,28

Additional inforwations

x) 1000 pm = 1mm

Additional informmtions

- oLl -



Pulping and papermaking characteristics

Unbleached

Process

Chemioal Gonsumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeneess

Tensile index, ¥ n/g
Burst index, kPa m?/g
Tear index, N nl/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Preeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, m¥ m2/g

Additional information:

Sulphate
13.0 Na,0 (charge)
47.1 - 51,7
2.1 - 2,9
Jokro
30 SR 45 SR
66 - T2 77 - 80
308 - 4.1 5.1 - 503
1203 - 1208 1201 - 1404

60 SR

82 - 85

5.7 - 6.0
11.4 - 13.8

- -
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Plantation experience

The species is adaptable to various parte of the world inoluting cowntries of inter-
tropioal sones, The growth is very rapid in early life. Fairly good results have been
obtained in New Zealand, the Republio of South Africa and Argentina, For further information
and references ses the previous volume (25),

References: 21, 43

Wood characteristios

The density of the wood is lower than in most ewcalypt species, but etill in the
normal range of hardwoods used for pulpings The filres are of average length for hardwoods,
Ho data on other fibre dimensions are available at hand, The chemioal characteristios do
-not reveal anything that oould cause diffioulty in chemical pulping.

Pulping characteristios

The species is readily pulped in the eulphate prooees, The yields obtained with
normal alkali oharges are high as commonly found in eucalypts used for pulping. The strength
properties of the wnbleached pulps are good and they are readily bleached to high trightness
levels without subetantial loss in the etrength properties. Cooking with saturated S50~vapor
gives pulps of high Wrightness and strength comparable to commercial hardwood acid sulphite
pulps,

Refiner pulps of poor quality are obtained, Thermomechanical pulping (TWP) yields
considerably better but still wnsatisfactory results. Chemi-thermomechanioal pulping
(C™WP) gives pulps of reasonable qmlity. At yields of 85 - 90 % a satisfactory renge of
properties are obtained indioating that CTMP oould be considered as a component of newsprint,
printing and writing papers and possibly other grades (39), The results on chemi-mechanical
(c0ld woda) pulping have been characterised as ressonable,



Soientifio name; Euwcalyptus regnans Common names References 34
Country: New Zealand
Wood sample oharacteristios
Mood sample origini Chemical characteristicss
Sample from the Tokoroa distriot Extractives, %
14 s old :te:;:nol
10 trees, mean height 28.2 m, mean diam, 287 (breast Etbanol-bensene 1.0
height)
Solubility, ¢
in water 1.2 (hot)
Density and fibre oharacteristios: in 1 % RaCH 12.8
Basic density, kg/l; 393 Ash, %
Pibre length, x 1 000 Lt
Pibre width, P= Lignin, % 21.3

Wall thiockmess,
Lumen width, pm

Length/width ratio
Runkel ratio
Flexibility ratio

Additional information:

x) 1000 pm = 1am

Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional informations

. /X



Pulping and papermaking characteristics

Unbl sached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Froeness

Tensile index, N n/g
Burst index, kPa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ :£
Burst index, kPa (-4
Tear index, oF n2/g

Additional information:

Sulphate
16,0 - 20.0 m;zo (charge)
13,6 = 23.9
53.4 = 53.8

D _EHD

91,2 - 92.7

Lampen
350 CSF 420 CSF
122 112
8.7 7.8
9.1 9.7

-6l -



Soientific namet Bucalyptus regnans

Common names

Country: Australia

Reference: 14

Wood sample characteristics

Nood sample origins

12 years old

Density and fibre charmcteristics:

Basic density, kg/u>
Pibre length, pa x)
Pibre width,

Wall thickness, m
Lumen width, pn

Length/width ratio
Runkel ratio
Flexidbility ratio

Additional inforwmation:

x) 1000 pm « 1mm

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 % Na(H

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional informationt

- 9l -



Pulping and papermaking characteristios

Unbl sached

Process

Cheaiocal consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
FPreeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, al m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa = 73
Tear index, oF »2/g

Additional information:

Cold Soda

4 NaOH 8 NaOH

92,8
5242

Bauer
109 - 309 CSF 294 CSP
13 - 22 42

0.26 - 0071 1.7

2.3 - 2.8 4.8

x Solution containing 1.6% NaOH and 1.25% Na.zso

Liquor: wood ratio S5:1

™

27.4 36.2
PFI

543 CSF 358 CSF
16 14
0.39 0.17
1.9 1.6

3

CTMP

X
83'4 hd 86.2
48,7 - 48.8

176 - 250 CSP

30 - 64
502 = 545
P

71.2 = 717

- Ll -



Soientific names Euwcalyptus regnans

Common name;

Countrys Australia

References 42

Wood sample characteristiocs

Wood sample origim

Xt Hooglily, Viotoria
27 years old, a single tree sample

Density and fibre charmcteristios:

Basic density, kg/a>
Fidre length, pu x)

Fidbre width, 'r
Wall thiockness, pm
Lumen width, pm

Length/iidth ratio
Runkel ratio
Flexibility retio

Additional informations

x) 1000 pm = 1mm

Chemical characteristioss

Extractives, %
Ether
Nethanol
Ethanol-bengene

Solubility, %
in water
in 1 4 NaCH

Lignin, %
Holocellulosse, %

Cross-Bevan cellulose, %

Pentosans, %

Additional informations

~ gLl -



Pulping and papermaking characteristics

Unbl eached

Process S0, (vapor phase)

Cheaical consumption, 4 X a) b)
Kapps number 64 136 107 104
Yield (unscreened), % 62.5 79.9 78.4 79.6
Screenings, %

Brightness (Elrepho)

Beater or refiner PF1 PFI PFI PF1
Freeness 350 CSF 350 CSF 350 CSF 350 CSF
Tensile index, ¥ a/g 40 25 39 45
Burst index, kPa m2/g 1.4 1.2 2.2 1.6
Tear index, o¥ m2/g 4.5 2.7 3.1 3.4
Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, nl¥ m2/g

o ) x S oonsumption at 55% yield 32 kg S/tonne o.d. pulp produced
Additional informetion: g4) Chips impregnated with NH4HSO4 51.8% on o.d. wood

b) u " " NaoSO0y 26, 1% " "
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Soientific names

Ewalyptus regnans

Common names

Country: Argentina

References 43

Wood sample charactsristics

Wood sample origin:

Sample from "la Estacion Experimental Castelar del

Ninisterio de Agricultura"

Density and fibre charaoteristios:

Basic density, kg/l3
Fibre length, pu x)
Pibre width,

Wall thickness, pn
Lumen width, pa

Length/width ratio
Runkel ratio

Flexibility matio

Additional information:

3) 1MP- 1mm

490

Chemical characteristicss

Extractives, %
Ether
Nethanol
Ethanol-benzene

Solubility, %

in water 0.9
in 1 4 NaCH 14.3
Ash, $
Liylin, % 20,3

Holocellulose, %
Crose-Bevan cellulose, %
Pentosans, %

Additional informations

1,9 (hot)

-0g1 -



Pulping and papermaking charecteristios

Unblesached

Proocess

Chemiocal consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Preeness

Tensile index, ¥ u/g
Burst index, kPa m2/g
Tear index, slf n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness (Tappi)

Beater or refiner
Presness

Tensile index, ¥ :4
Burst index, kPa (4
Tear index, s m2/g

Additional informmtion:

Sulphate Sulphate )
17.0 NaOH 15.5 NaOH (charge)
16.5 22
54.1 5548

1.0 5.8
Valley
40 SR
136
9.0
9.0
CEH CEHEH CEHED
78.0 87.1 89.9
Valley
40 SR 40 SR
130 122
8.4 8.7
8.6 9.4

- 18l -
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Eucalyptus robusta
(Swamp Mahogany)

Plantation experience

The species is very widespread throughout the world. Good results have been obtained
in Bragil, Chile, India, Madagasgar, Malawi, Malaysia, Mauritius and Zaire, It has been
planted also in Cyprus, Florida, Italy, North Africe, Portugal and Spain, In general, the
species grows well on deep, moist soils and shows fairly good adaptability to subtropical
land and to intertropical high altitude zones, For additional information and a list of
references see the previous volume (21).

References: 22

Wood characteristios

The basic density is in the range normal for hardwoods used for pulping. The fitres
are of average length for hardwoods, wide and thin-walled, which implies a certain amount of
flexibility and thus potential for good inter-fibre bonding in paper.

Pul charaoteristios

The species has been pulped in the sulphate process with relatively low alkali charges
to the normal Kappa number levels for hardwoods. The yields obtained are slightly below the
average for hardwoods, The strength properties of the pulps range from average to good for
euwalypt pulpe.

NSSC pulping gives high yields with acceptable strength properties of the pulps
obtained.



Soientifio name: Euwalyptus robusta

Common name: Reference: 10

Countrys Bragil

Wood sample oharacteristics

Nood sample originms

Sample from Mogl das Crugzes - Sao Paulo
6.5 years old

Density and fibre charscteristice:

Basic density, kg/u’ 452
Fibre length, pm x) 1 070
Pibre width, 19.0
Wall thioknou,,n 3.4
Lumen width, p= 12,1
Length/width ratio 56
Runkel ratio 0.561
Flexibility ratio 0.64

Additional informations

x) 1000 pm = 1mm

Chemical chamacteristics:

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in vater
in 1 % NaCH

Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional informations




Pulping and papermaking characteristics

bl eached

Process

Chemical consumption, %
Kappa number =x

Yield (unacreened), %
Screenings, %

Brightness

Peater or refiner
Freoness

Tensile index, ¥ u/g
Burst index, kFa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemioal consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Fresness

Tensile index, ¥ :4
Burst index, kPa g
Tear index, nf m2/g

Additiomal information:

11.5 ~ 145 Nay0 (charge)

Sulphate
26.7 - 14-8
50e2 = 4842
8.1 - 2.7
Jokro
15 SR
10 = 40
1,0 -~ 1.5
645 = 7.0

x Permanganate Number

30 SR

73 - 120
6.1 - 7.0
12.0 - 13.5

50 SR

90 -~ 136
7.6 - 8.0
11.7 - 12.2

-_(,gl -



Soientific name: PBucalyptus robusta

Common names

Country: UeSehe

Reference:

30

Wood sample characteristics

Nood sample origing

Florida
10 years o0ld (approximately)

Density and fibre oharscteristioss
Basic density, kg/a> 449
Fibre length, pu  x)

Fibre width,

Wall thiokness,

Lumen width, p=

LengthAvidth ratio
Runkel ratio
Floxibility ratio

Additional information:

x) 1000 pm = 1mm

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 ¢ Na(H

Lignin, %
Holocellulose, %
Cross~Bevan cellulose, %
Pentosans, £

Additional informations




Pulping and papermaking charecteristics

Unbleached

Process

Chemical consumption, %
Kappa number ml

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeneas

Tensile index, ¥ =/g
Buret index, kPa m2/g
Tear index, w¥ m2/g

Bleached

Segquence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K -4
Burst index, kPa m ?g
Tear index, nF m2/g

Additional information:

NSSC Sulphate:
13
37 48

74 (Bcreened)

400 CSF

3.6

86

300 CSF

5.9
8.5

x Mill trial

- igt =
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Ewalyptus saligma

Plantation experience

Remarimble results have been achieved in more or less tropioal aress, in Brasil and in
the Republic of South Afrios. Very encouraging results have beem obtained in Argentina,
Chile, Rhodesia, Nigeria, Malawi, Sri lanika and Kenya. Plantatione exist also in Congo,
Zaire, Spain and Italy, The species ie not very resistant to frost and several failures
have been recorded with trials of this speoies in low-lying equatorial sones. PFor detailed
information and a list of references ses the previous volume (21),

Wood characteristios:

The density of the wood ie in the range normal for hardwoods used for pulping and
the wood oan easily be debarked, There is considerable influenoe of provenanoe on the
dimensions of the fibres. In gemeral, the filres are of average length, maybe slightly on
the wide side and fairly thin-walled with flexibility ratios up to 0,68, This implies
potentially good inter-fibre bonding in paper. The lignin content also varies considerably
depending on the origin of the sample (from low to high compared with the average of hard-
woods), The amount of extractives is high in some samples and may cause diffioulties in

pulping,

Pul characteristios

The variations in fibre and ohemical characteristios reflect also on the pulping
results, The yleld in sulphate pulping is about 50 percent and the sirength properties
vary from below average to good for eusalypt pulps.

The results obtained on Mg-bisulphite pulping indicate that the speocies can be cone
sidered a good raw materisl for the prooese in proper conditions. The quality of the cold
soda pulps are good in respect of the high yields and low allmli oharges used. The yields
of thernomechanioal pulps are high and quality oomparable to the 001d sods pulps obtained
with very low alkmli oharges, The application of peroxide bleaching inoreases the trighiness
substantially, but no results are given on other properties of the bleached pulps.



Soientific name; Eucalyptus saligna

Common names

Country: Bragzil

References 2

Wood sample characteristics

Wood mample origing

Density and fibre characteristiocs:
Basic density, kg/n’

Fibre length, pm x)

Fibre width,

Wall thickness, pm

Lumen width, p=

Length/width ratio
Runkel matio
Flexibility ratio

Additional information:

x) 1000 pm = imm

Chemical characteristicss

Extractives, €
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 % NaCH

Lignin, %
Holocelluloge, %
Cross-Bevan celluloase, %
Pentosans, %

Additional informations

_%L-



Pulping and papermaking characteristics

Unbleached

Proocess

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ a/g
Burst index, kPa m2/g
Tear index, of nw2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, ul m2/g

Additional information:

Cold soda

43

60 CSF
41

4.0

1.5 }{202

62

Cold soda
0.9 Na 0

93

47

60 CSF
23

2.3

1.5 H202

69

0.7 Nay0

49+5

60 CSF
25

3.1

1.5 H202

63

96

47.5

60 CSPF
20

2.1

1.5 H,0,

62

=6l -



Soientific names Eucalyptue saligna

Common name:

Country: Bragil

References 7

Wood sample characteristics

Wood sample origins

Sample from the area of Mogi Guacu, Estado de Sao Paulo
5 years old

Density and fibre characteristicss

Basic density, kg/a> 490 (434 - 588)

Pibre length, pu x) 1 130 (770 - 1 710)

:1‘:;‘6:::::' 17.8 (15.0 - 25.0)
88

Lumen uidth.,n"“ 3075 (2.5 = 6.25)

Length/width ratio 63

Runkel ratio

Flexibility ratio

Additional inforeations

x) 1000 pm = 1mm

Chemical charmacteristioss

Extractives, %
Ether
Methanol
Ethanol-bengens

Solubility, %
in water
in 1 % Na(H

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informations

0.4
3.2

3¢6 4.2 (hot)
18,0

0.3
23.0

5042
17.8

"36“



Pulping and papermaking characteristics

Unbl sached

Proocess

Chemical consumption, %€
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Preeness

Tensile index, N a/g
Buret index, kPa m2/g
Tear index, wN mw2/g

Bleached

Sequence

Chemical consuaption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Buret index, kPa ml/g
Tear index, oF ml/g

Additional information:

Bisulphite (Mg)
4.0 - 6,0 SO, (charge)

32,8 - 103,0

47.3 - 67.4

0.1 - 10,1

Jokro

30 SR 45 SR

42 - 73 41 - 75
2¢1 - 4,0 2.1 ~ 4.3
6.0 - 9.1 5.4 - 900

60 SR

38 - 69
1.8 - 3.9
408 - 8.1

- t61 -



Soientifioc name: Eucalyptus saligna

Common names References

Country: Bragil

8

Wood sample characteristice

. Nood sample origing

4 = 20 years old

Density and fibre characteristios:

Basic density, kg/m> 400 - 610
Pibre length, pm  x) 760 - 1 130
Pibre width, Jm 14.9 - 20.0
Wall thickness, ym 3.1 = 5.2
Lumen width, pn 504 = 12.9

Length/width ratio
Runkel ratio
Flexibility matio

Additional information:

x) 1000 p= = 1om

Chemical characteristics:
Bxtractives, %

Ether

Methanol

Ethanol-benzene le6 - 4,0
Solubility, € .

in water 1.6 = 7.4 (hot)

in 1 € FaGH
‘lh' ‘ 0.2 = 004
Li@in, * 18.7 - 28.4

Holocellulose, %
Crose-Bevan cellulose, ¥ 45.8 ~ 61.5
Pentosans, % 16,5 - 16.9

Additional informationg

- 6L ~



Pulping and papermaking characteristics

Unbleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, K u/g
Burst index, kPa m2/g
Tear index, uN mZ/g

Bleached

Sequence

Chemical consumption, 4
Yield on bleaching, %
Total yield, ¥

Brightness

Beater or refiner
Freeness

Tensile index, §F m/g
Burst index, kPa m2/g
Tear index, oF m2/g

Additional information:

Sulphate Bisulphite (Mg)
31,0 - 101.1
41.2 - 55.3 48.6 = 57.9
36 - 45 SR 45 SR
58 - 122 41 -~ 75
5'3 - 8.2 2.1 - 4'3
8-6 - 13-3 5.4 - 9-0

- G6lL -



Soientific names Eucalyptus saligna

Common names

Country: Bragil

References 10

Wood sample characteristics

Wood sample origini

Sample from Mogli Guacu - Sao Paulo

5 years old

Density and fibre charmcteristicss

Basic density, kg/a>
Pibre length, pn x)
Fibre width,

Wall thickness, pm
Lumen width, pm

Length/width ratio
Runkel ratio

Flexibility ratio

Additional informations

x) 1000 pm = 1wm

495
1 010
19,1
3.1
12,9
53
0.481
0.68

Chemical characteristics:

Extractives, %
Ether
Nethanol
Ethanol-benzene

Solubility, %
in water
in 1 % Na(H

Ash, %

Lignin, %
Holocellulose, %
Crose-Bevan oellulose, %
Pentosans, %

Additional informations

2.4

3.0 (hot)
13.1

2643

54.1
17.8

- 96L -



Pulping and papermaking characteristice

Unbl sached

Process

Chemical consumption, %
Eappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Preeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, of m2/g

Bleached

Sequance

Chemical —,tion, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, X m/g
Burst index, kPa m2/g
Tear index, nF m2/g

Additional] nformation:

Sulphate
13,0 Na 0 (charge)
20,5
5002
1.1

Jokro
25 SR 40 SR
83 e
5S¢l 6.6
11.6 12.5

70 SR
107
T4
12,7

- L6l -



Soientific names Bucalyptus saligna

Common names

Country: Brazil

Reference: 27

Wood sample characteristics

Wood sample origini Chemical characteristicss
Sample from the area of Mogi Guacu in the state of Ex;::?ves, *
Seo Paulo Methanol
8 years old Ethanol-bengene
Solubility, %4
in water
Density and fibre characteristices: in 1 4 Na(H
Basic density, kg/a> Aeh, %
Pibre length, pn x) Lignin, %

Pibre width,
Wall thickness, pm
Lumen width, p=

Length/width ratio
Runkel ratio
Flexibility ratio

Additional information:

x) 1000 p= = 1mm

Holocellulose, %
Cross-Bevan cellulose, £
Pentosans, %

Additional informationg

-.96|'...



Pulping and papermaking characteristics

Unbl eached

Frocess Sulphate x Sulphate

Chemical consumption, % 9.0 Nay0 (charge) 12,5 Nay0 (charge)

Kappa number 20 - 60 30

Yield (unscreened), € 475 = 5049 50,0

Screenings, ’ 0.5 ~ 543 3.4

Brightness

Beater or refiner Jokro

Freeness 30 SR 40 SR 50 SR 30 SR 40 SR 50 SR
Tensile index, N m/g 68 - 718 73 - 87 83 - 93 83 94 102
Burst index, kPa m2/g 4.0 = 4.5 4e8 = 5.7 545 - 6.4 5.9 To4 8.2
Tear index, uN w2/g 10.7 - 13.4 11.5 - 12,0 12,0 = 12,1 14,0 12.2 12,0
Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightnesas

Beater or refiner
Freeness

Tensile index, K m/g
Burst index, kPa m2/g
Tear index, uf m2/g

Additional information: x Rapid allaline pulping (Kleinert)

- 661 -




Soientific name: Euscalyptus saligna

Common names References 29

Country: Braszil

Wood sample characteristics

Nood sample origing

Sample from "Champion Papel e Cellulose S.Ae, Mogi Guacu
8 and 13 years old

Density and fibre characteristics:

Basic density, kg/n> 530 - 610
Pibre length, p» x) 759 - 945
Fidbre width, 15.8 ~ 18.4
Wall thickness, pm 4e6 ~ 542
Lumen width, p= 6.6 - 8,0
Length/width ratio 48 = 51
Runkel ratio 1,3 - 1.4
Plexibility retio 0.42 - 0,43

Additional informations

x) 1000 pm = 1mm

Chemical characteristicss
Extractives, %

Ether

Methanol

Ethanol-bengene 1.6 = 1.7
Solubility, %

in water 4.7 = Te4 (hot)

in 1 % NaCH 17.8 - 20,8
A'h ’ 002 - 003
Lignin, % 18.7 - 21.6

Holocellulose, %
Croes-Bevan o;llulon, % 574 - 61.5
Pentosans, % 16,9 - 18.8

Additional informationi

omz—



Pulping and papermaking characteristics

Unbl eached

Prooess

Chemical consumption, %
Kappa number

Yield (unscoreened), %
Screenings, 4

Brightness

Beater or refiner
Presness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, o m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K m/g
Burst index, kPa me/g
Tear index, ok m2/g

Additional information:

Sulphate
13,0 ~ 14.0 Na20 (charge)

23
4645 — 5043

1.9 = 3.7
Jokro
30 SR 45 SR
88 101
4.9 6.6
12.8 13,3

60 SR
103
Te3
12.5

- l0¢ -



Scientifio name: Buoalyptus saligna

Common namei References 32

Country: Brasil

Wood sample characteristics

Wood sample origini
Sarple from the Escola Superior de Florestas in Viscosa,
Ninas Gerais state

Density and fibre charaoteristios:
Basic density, kg/a’

Fibre length, pa x) 900
Pibre width, 19.8
Wall thiokness, pm 4.3
Lumen width, p= 11.1
Length/width ratio .
Runkel ratio 0.78
Flexibility ratio 0.56

Additional information:

x) 1000 pm = 1mm

Chemical characteristicss

Extractives, %
Ether
Nethanol
Ethanol-bengene

Solubility, %
in water
in 1 ¢ NaCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan ocellulose, %
Pentosans, %

Additional informations




Pulping and papermaking characteristios

Unbl eached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings,

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, oN m2/g

Bleached

Sequence

Chemical consumption, 4
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freenesgs

Tensile index, K m/g
Burst index, kPa ml/g
Tear index, uF m2/g

Additional information:

Sulphate
25 Na,0 (charge)
18.5
43,1
0.03

350 CSF
134
6.8
11.1

- toe -



Soientific name: Eucalyptus saligna

Common name: References 43

Country: Argentina

Wood sample characteristice

Wood sample origins

Sample from "la Estaoion Experimental Castelar del

Ministerio de Agrioultura"

Density and fibre characteristios:
Basic density, kg/m> 369 - 474
Fibre length, pm x)

Pibre width,

Vall thickness, jm

Lumen width, p=

Length/width ratio
Runkel ratio
Plexibility ratio

Additional informations

x) 1000 pm = 1mm

Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-bengene

Solubility, %
in water 0.5 - 1.3 2,2 = 2,8 (hot
an 1 % NaCH 15.0 = 15,2

Ash, %

Lignin, % 25.9 = 295
Holocellulose, %

Cross-Bevan ocellulose, %
Pentosans, %

Additional informations

’VOZ"



Pulping and papermaking characteristics

Unbleached

Process

Cheaioal consumption, %
Kappa mumaber

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Preencss

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, ul w2/g

Bleached

Sequence

Chemical coneumption, %
Yield on bleaching, %
Total yield, %

Brightness (Tappi)

Beater or refiner
Preeness

Tensile index, N -4
Burst index, kPa m</g
Tear index, o m2/g

Additional informationg

Sulphate
17.5 - 18,0 NaCH
20,0 - 21,0
50.5 - 51.0
007 - 009
Valley
40 SR
102 - 134
6.3 - 8.8
8-3 - 9'1
CEH
70.6
Valley

Sulphate

CEHEH

82.9

40 SR

112
8.9
7.9

1645 —~ 17.5 NaOH (oharge)

22
50.7 - 52.0
1,2 - 1.9

CEHED

86.5

40 SR
113
8.5
9.5
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Ewcalyptus sieberi

Plantation experisnce

This is one of the main species available in New South Wales, Australis. Regeneration
after fire in some areas has given rise to exiensive stands of suall trees, No reports on
cultivation of the speoies are available,

Wood charecteristios

The basio density of the wood is in the range normal for hardwoods used for pulping,
No other wood data are available for the present sample,

Pulping charsoteristios

Ths pulp yield in the sulphate process is fairly good in view of the lov Kappa
awmber of the pulps obtained. The strength properties of the pulps do not seem to be
below average although there is some variation in the results, In general, it seems that
it is not necessary to remove the smooth inner bark of the logs to obtain satisfactory pulp.
The bleachability of the pulp from unbarked loge is mot eignificantly inferior to pulp made
from debarksd wood,



Soientific name: Eucalyptus sieberi

Common name: References 71

Country: Australia

Wood sample characteristics

Wood sample origint

a) 25 years old
b) composite sample of different ages

Density and fibre oharacteristics:
Basic density, kg/l3 a) 555
Fibre length, pu x)

Fibre width,

Wall thickness, pm

Lumen width, pm

Length/width ratio

Runkel ratio

Flexibility ratio

Additional information:

x) 1000 pm = 1mm

Chemical characteristicss

Extractives, %
Ether
Nethanol
Ethanol-benzene

Solubility, %
in water
in 1 ¢ NaCH

Lignin, %
Holocellulose, %
Crose-Bevan oellulose, %
Pentosans, 4

Additional information:

- g0¢~



Pulping and papermaking characteristics

Unbl eached

Process

Chemiocal consumption, £ *
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
FPreeness

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, u¥ m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %
Brightness (Elrepho)
Beater or refiner
Freeness

Tensile index, ¥ lé
Burst index, kPa n g
Tear index, mF m2/g

Additional information:

a)

Sulphate

14 - 17 Nay0
10.1 ~ 13.4

50,1 = 51.4

PF1

350 CSF
105 (approx.)

13 (approx.)

x charge

FFI
319 CSF

57
3.1

9.3

84.3

PF1
338 CsF
57

3.4
9.1

b)Unbarked
Sulphate
14.0 Na20
20,7

48,9

122 CSF
87
504
11.3

CEHD

42.3
83.4

242 CSF
70
4.3
9.0

Debarked
Sulphate
14.0 Nay0
15.7

50,6

FFI
335 CsF
69
3.7
9.4

CEHD

46,2
84.7

PF1
360 CSF
64
39
9.4

125 CSF
93

5.6
10.8

- 602~
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Bucalyptugs tereticornis

Plantation experience

Good results of this species have been obtained on a small scale in Indonesia and
Zaire, It has sucoessfully been raised in India and shown to be adaptable in Plorida. The
results in Braczil have been less ewcoeesful. As an exotic it has been introduces in Italy,
Spain, Portugal, Cyprus and North Africa. It has exhibited inferior growth in semi-arid
zones and low resistance to drought. It cannot be acclimatized at low altitudes,

References: 21, 22, 29, 30

Wood charaoteristics

The wood of ghe present samples is of medium density for hardwoods although densities
of 850 - 1 050 kg/m” have been reported in samples from natural stands in Australiz and a
density of about 650 kg/m3 ie considered normal for the species in India, The fitres are of
average length, fairly thin and of normal wall thiciness for hardwoods, which implies a good
opacity in pulps made from the species. The chemical characteristios do not reveal anything
that would cause diffioulties in chemical pulping, On the other hand, the wood has proved
to be difficult to debark.

Pul characteristics

Sulphate pulping requires relatively low alkali charges and gives low pulp yields
compared to average hardwoods, The etrength properties, especially the tear index, are good
for both unbleached and bleached pulps, The opacity and brightness of the pulps are good,
On the other hand, the costs of bleaching are somewhat higher than average. The yield of
digsolving pulp is low, both the brightnese and the a=-cellulose level are oomparable to
those of average hardwoods, NSSC pulping gives high yields and pulps of acceptable quality.
Please note that these findings refer only to the present samples of a density lower than
normal for the species in general, Higher density species have in general exhibited lower
strength valuss,



Soientific names Eucalyptus tereticornis Common names References 2g
Country: Brazil
Wood sample characteristics
Wood sample origins Chemical characteristics:
Sample from the plantations in "Estado de Minas Gerais" Ez;::::im, %
T years old Methanol
Ethanol-bengene 0.56
Solubility, 4
in water 5.1 (hot)
Density and fibre oharacteristios: in 1 € NacH 17.2
Basic density, kg/n> 512
Pibre length, pm x) 828 ‘.'h'." 0.30
Lignin, % 22.8
Fibre width, 14.8
Holocellulome, %
Wall thiokness, pa 4.2 c 60.2
Lumen width 6.3 ross-Bevan oellulose, % .
' pm . Pentosans, % 19.3
Length/width ratio 56
Runkel ratio 1.33
Flexibility ratio 0.43

Additional information:

x) 1000 pm = 1am

Additional information:

- Cle =



Pulping and papermaking characteristics

bl sached
Proocess

Cheaical consumption, £ X

Kappa number
Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Precness

Tensile index, ¥ n/g
Burst index, kPe m2/g
Tear index, o¥ m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K a/g
Burst index, kPa me/g
Tear index, aF m2/g

Additional informamtion:

Sulphate
13.0 Nay0

46.2
2,1

Jokro

30 SR 45 SR 60 SR

71 88 g8
5.1 604 7'3
14.0 13.2 13,

x oharge to Permanganate number 16,0 ¥ 1,0

1



Soientific names Ewalyptus tereticornis

Common names

Country: UeSeAe

References 30

Wood sample characteristice

Wood sample origin:

Florida
10 years old (approximately)

Density and fibre characteristios:
Basic density, kg/m> a) 577 b) 497
Pibre length, pa x)

Pidbre width,

Wall thiokness, pa

Lumen width, pu

Length/width ratio
Runkel matio
Flexibility ratio

Additional information:

x) 1000 po = 1mm

o) 497 - 545

Chemical characteristics:

Bxtractives, %
Ether
Nethanol
Ethanol-bengene

Solubility, %
in water
in 1 % FaCH

Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, &

Additional information:

- Pz -



Pulping and papermaking characteristics

Unbleached a) b)

Procesas NSSC Sulphate
Chemical consumption, % x
Kappa number 38 9

Yield (unscreened), % 75 (screened) 32 (screened)
Screenings, %

Brightness

Beater or refiner

Freeness 400 CSF
Tensile index, N m/g 65
Burst index, kPa m2/g 3.6
Tear index, oN m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness 92

Beater or refiner

Freeness

Tensile index, F m/g

Burst index, kPa ml/g

Tear index, mFf m2/g

x Tappi 40 ml

b) Dissolving pulp commercial

c) commercial bleached grade kraft pulp

Additional information:

c)

Sulphate

12 - 20
36 - 43

- Ge-
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Ewoalyptus tessellaris

Plantation experience

Fo information available,

Wood charaoteristics

The basio density is in the range normal for hardwoods used for pulping and the
fibre length somewhat below average, However, the latier may be due to the sample being
from & tree only four years old, There would probably be an improvement in the other
fitre dimensions with age as well, but taking the values as such, there would seem to be
an wdesirable gtiffness in the fibres, The lignin oontent is somewhat high for a hardwood,

Pulping oharaoteristios

The yield on sulphate pulping is below average for hardwoods, The quality of the
pulp, both unbleached and bleached is below average for eucalypt pulp and resembles beech
pulp, However, note that the sample is very young and the results should be seen in the
light of this fact.



Soientific name: Eucalyptus tessellaris

Common name; References

Country: Brazil

9

Wood sample characteristice

Wood sample origing

Sample from the plantations in the region of Linhares
4 years old (average)

Density and fibre ocharsoteristioss

Basic density, kg/a> 560
Pibre length, pa x) 850
Fibre width, 16,2
Wall thickness

Lumen width, pm Fe 2'2
Length/width ratioc 52
Runkel ratio 1.64

Plexibility retio 0.38

Additional information:

x) 10(”’!.- 1mm

Chemical characteristicst
Extractives, %

Ether

Methanol

Ethanol-benzene 2.1
Solubility, %

in water 5.2 (hot)

in 1 € NaCH 17.2
"h, ‘ 0.6
Lignin, % 24.1

Holocellulose, %
Crose-Bevan celluloss, % 49.6
Pentosans, % 20,6

Additional informations

-glz -



Pulping and papermaking characteristics

Unbleached

Process

Chemical consumption, %
Xappa number

Yield (unscreened), %€
Screenings, %

Brightness x

Beater or refiner
Freaneass

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, n¥ m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness X

Beater or refiner
Preeness

Tensile index, K m/g
Burst index, kPa m2/g
Tear index, oF /g

Additional information:

Sulphate

14.0 Nay0 (charge)

17
46,1
0.1

40,2

Jokro
30 SR

CEHDED

94-0
43.2

86.6

Jokro

30 SR

61
3.2
8.0

x ABCP P16/73

45 SR

88
5¢6
9.0

Sulphate
13.0 Nay0 (charge)
23

475
0.5
33.3
60 SR 30 SR 45 SR
93 73 85
6.0 4.6 5.8
8.4 11.3 10,2
CEHDED
89.3
42.0
89.3
60 SR 30 SR 45 SR
69 60 64
3.8 3.3 3.9
T4 9.4 9.8

60 SR

6.4
9.6

60 SR

66
4.1
9.0

-612 -
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Eucalyptus {orellians

Plantation experience

The species is native to N, Queensland, Ausiralia and is exceptional in growing
within the margin of tropioal rainforests. Trial plantations have been established in
Argentina, Brasil, Nigeria, Nyasaland, Sulan, Congo, Cyprus, India, Nalaysia, Australia,
Solomen Islands and Hawaii,

Referencess 22

Wood characteristics

The tasic density of the wood is in the range normal for hardwoods used for pulping,
It should be noted that the sample is taken for very young trees and consequently it oan be
expectied that the fitre dimensions would be different in more mature irees, However, the
sample as such oontains comparatively short fitres with a oertain amount of stiffness which
would affect the potential bonding in paper. The chemical oomposition does not imply any
difficulty on chemical pulping.

Pulping charssteristics

The yield of pulp in the sulphate process is slightly under average for hardwoods,
The strength characteristios of the pulp correspond to average quality euoalypt sulphate
pulp-



Sojentific names BEucalyptus torelliana

Common names References 9

Countryt Bragil

Wood sample characteristics

Wood sample origins

Sample from the plantations in the region of Linhares
4 years old (average)

Density and fibre charscteristics:

Basic density, kg/a> 465
Pibre length, pm  x) 810
Fibre width, 17.2
Wall thickness, pm 4.7
Lumen width, pm 7.8
Length/width ratio 47
Runkel ratio 1.21

Additional informations

x) 1000 pm = 1um

Chemical charscteristics:
Extractives, %

Ether

Methanol

Ethanol-bengene 2.0
Solubility, %

in water 2.9 (hot)

in 1 % Na(H 18.5
‘Bh’ ’ 1.0
Lignin, % 22,0

Holocellulose, %
Cross-Bevan cellulose, 4 52,9
Pentosans, % 23.0

Additional inforwation:
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Pulping and papermaking characteristics

Unbl eached

Prooess

Choemiocal consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness
Beater or refiner
Presnesa

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, o¥ m2/g

Bleached

Sequenoce

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness X

Beater or refiner
Freeness

Tensile index, K -4
Burst index, kPa n &
Tear index, oF m2/g

Additional informmtion:

Sulphate
17
515
0.1

33.8

Jokro
30 SR

45 SR

85 101

S5e4
8.7

CEHDED

95.0
48,8

87.5

Jokro
30 SR
15

4.0
8.5

x ABCP P16/73

6.5
8.2

45 SR
82

4.7
9.0

60 SR

109
Tel
8.0

60 SR

86
5.0
8,6

Sulphate
13 . 0 Na.20
23
50¢5
0.4

28,8

30 SR
80
Sel
8.6

CEHDED

9.5
45.8

9.0

30 SR

75
Sed4
8.4

45 SR

83
6.0
8,8

45 SR

79
55
8.1

60 SR

6.4
9.0

60 SR
81
546
8.0

~ £22 =






- 225~

Ewalyptus viminglis

Plantation experience

Remarkable growth rates have been obiained in the Mediterranean area, especially in
Portugal. Bnoouraging results have also been obtained in Californiam, Brasil, Chils, the
Bppublio of South Afrioa and at high altituies in India, Tanzania and Zaire. The species is
fairly frost-hardy and mostly utilized in the cooler temperature subhumid sector of the
sumper Tainfall sone, For additional information and references see the previous volume

(1),

References: 10, 21

Wood characteristios

The basic density is in the normal range of hardwoods used for pulping. The fitrs
length is about the average for hardwoods. The fibres are of intermediate length, compare-
tively thin and thin-walled, A certain amount of flexibility and thus good inter-filre
bonding in paper is to be expected, Chemical data do not imply any diffioulties in chemical

pulping.

Pul characteristics

Sulphate pulps with yields somewhat lower than average are obiained with relatively
low alkmli charges. The strength properties are about the average for ewoalypt sulphate
pulpss It has also been reported that after removal of leaves and twigs during the harvest-
ing operation, the remainder materisl above ground is suitable for pulp and paper or fibre-



Soientifio names Euwcalyptus viminalis

Common names; References

Countrys Brasil

10

Wood sample characteristios

Wood le origing

Sample from Tres Barras - so,.
11 years old

Density and fibre ocharaoteristios:

Basic density, kg/a> 512
Pibre length, pm x) 1 130
Pibre width, pm 16.8
Wall thicknesa, pm 3.4
Lumen width, pa 10.1
Length/width ratio 67
Runkel ratio 0.673
Plexibility ratio 0.60

Additional information:

x) 1000 pm = 1mm

Chemical characteristicss
Extractives, %

Ether
Nethanol
Ethanol-bengene 1.6
Solubility, %
in water 3.8 (hot)
in 1 ¢ FaCH 12,2
Ash, %
Lignin, % 23,2

Holocellulose, %
Cross-Bevan cellulose, % 52.4
Pentosans, ¥ 17.3

Additional informationt
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Pulping and papermaking ocharacteristics

Unbl eached

Process

Chemical consumption, %
Kappe number x

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Temsile index, ¥ -/g
Burst index, kPa m2/g
Tear index, wi md/g

Bl eached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brighiness

Beater or refiner
Freeness

Tensile index, N -4
Buret index, kPa n g
Tear index, oN m=2/g

Additional information:

x

Sulphate
12 - 16 Nas0 (charge)
16.1 = 10,6
50.4 — 4645
1,0 - 0,2
Jokro
15 30 - 33 SR
32 - 36 77 - 87
1-2 - 1.5 5.0 hnd 6.8
5«8 - 6.8 10.2 - 11.4

Permanganate Number

44 - 48 SR
84 - 97

4e3 = Te6
10.9 - 12.4

70 - 78 SR
83 - 109
5!1 - 7.8

10,2 -~ 11,2

- leg-
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Omelina arhorea
(Yemane )

Plantation experience

The species is widely cultivated in areas such as South America, Afrioa and South-
East Asia, The iree grows on various soils but seems to thrive best in valleys on moist
fertile alluvium with good drainage. The samples referred to here are from Belize, Nigeria,
Papus New Guinea and the Philippines. For example, the growth in Belize was 35 n°/hasa at
a rotation of 8 years.

References: 21, 48

Wood characteristios

The wood density exhibits great variation from below average to average for hardwood
for pulping. The lignin content of the samples vary from high to very high, and the filbres
are short or very short. The fibtres are comparatively btroad, and in certain cases the
fitre wall is extremely thick,

Pulping oharacteristios

The wood is easily pulped by the sulphate process to low Kappa numbers, to high or
very high yields. The tear index of the pulp is of medium class, except for those irees
that provide very thick walled fitres, The bleaching response is quite good, but the pulp
strength may be sensitive to the bleaching process. The wood species is more suitable for
THP and CTMP than for FMP, but the pulp brightness is relatively low. It should be noted
that it is wsed for chemiocal pulping in Brazil and plans exist for its use for pulping in
Nigeria.



Soientifio name: Gmelina arborea Common namet References ¢
Count Afrioa = no further
OuntIyt nformation available
¥Wood sample characteristics
Wood sample origin: Chemical characteristicss
Extractives, %
Ether
38 logs, average diameter 140 mm Nethanol
Approximate age 10 a Ethanocl-bengene
Solubility, %
in water
Density and fibre charscteristics: in 1 % NacH
Basic density, kg/a’ 430 0.7 = 0.
Fibre length, pm x) :‘:hg'uﬁ ¢ 1 ?
Pidbre width, ’

Wall thickness, pm
Lumen width, pm

Length/width ratio
Runkel ratio
Flexidbility ratio

Additional information:

x) 1000 pm = mm

Holocellulose, %
Crose-Bevan oellulose, %
Pentosans, %

Additional informations
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Pulping and papermaking characteristics

Unbl eached

Prooess

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ =/g
Buret index, kPa m2/g
Tear index, uwl m2/g

Bleached

Sequence

Chemiocal consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N -{
Burst index, kPa = 73
Tear index, m¥ al/g

Additional information:

5243

103

13
0.4
1.6

hydrosulfite
2

61.9

119

13
0.4
1.9

51.5

124

20
Oe7
3.1

hydrosulfite
1

5906

147
16

2.2

CTWP

43.0

156

32
1.5
4.8

peroxide
1,7

58.4

264

27
1.0
37

- 1€2 -



Soientific namwe; Omelina arborea Roxb,

Compmon names Yemane

Country:  Philippines

References 20

Wood sample charmcteristics

Wood sample origimi

Samples from forest plantation of the Paper Industry
Corporation of the Philippines in Surigao, Mindanao

Density and fibre charscteristios:

Basic density, k‘/.3
Pibre length, pu 1)
Pibre width,

Wall thiokness,
Lumen width, pm

Length/width ratio
Runkel ratio
Flexibility ratio

Additional informations

x) 1@'1.- 1am

980
30
5
20
33
0.50
0. 67

Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-benszene

Solubility, %
in vater
in 1 ¢ NaCH

Ash, £
Lignin, %
Holocellulose, %

Cross-Bevan oellulose, %

Pentosans, %

Additional informations

- 2t2 -



Pulping and papermaking characteristios

bl eached

Process

Cheaioal consumption, %
Kappa number

Yield (unscreened), %
Soreenings, 4

Brightness

Beater or refiner
Preeness

Tensile index, N n/g
Burst index, kPa m2/g
Tear index, oFf a2/g

eached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, ml n2/g

Additional information:

(Cook 223) (Cook 4)

Sulphate (170°C,sulfidity 15%) Sulphate (170°C,sulfidity 25.5%)
83.1 based on chem. charged 95.6

11.4 10.4
557 5548
0.1 0.1
Valley Valley
400 400
97 120
5.85 740
6e2 55

-tt2 -



Soientific name: Omelina arborea Roxb. Comzon namet References 48
Country: Belisge
Wood sample charmcteristics
Wood sample origing Chemical characteristics:
From plantation at Silkgrass k;::::lm' *
Age 8 a Methanol
Five trees sampled: diameter 258 mm Ethanol-bensene 2.9

Orowth 35 m3/ha.a

Density and fibre oharacteristioss

Basic density, kg/a> 391
Fibre length, pm  x) 850
Pidbre width, Jm 26
Wall thickness, pa 2.8
Lusen width, pa 20
Length/width retio 33
Runkel matio 0.28
Flexibility retio 0.77

Additional informations

x) 1000 pm = 1am

Solubility, %
in wvater
in 1 £ NaCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informations

13.6

Oe7
24.7
67.9




Pulping and papermaking characteristics

Unbleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, o ml/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K m/g
Burst index, XPa m/g
Tear index, mN n2/g

Additional information;

Sulphate (170°C)
13.7 act. alkali as Nazo
24.7
50.2
0.0

500
82

5-6
10.0

CEHD
8.9 as Cl

47.4
86

PF1
515
66.8
4.1
8.1
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Soientific names Omelina arborea

Cozmon names

Countrys Papua New Guinea

References 56

Wood sample characteristics

Wood le O ]

Sample from the plantation at Brown River Forest Stationm,
Port Moresby
5 years 0ld, one dominant tree (butt, middle and top logs)

Density and fibre charscteristics:

Basic density, kg/m> 346
Pibre length, pm x)

Fibre width, .zn
Wall thickness, pn
Lumen width, pm

Length/width ratio
Runkel ratio
Flexibility ratio

Additional informations

x) 1000 p= = 1w

Chemical characteristicss

Extractives, %
Ether
Nethanol
Ethanol-benszene

Solubility, %
in wvater
in 1 € ¥atH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informationsg

- 9%e —-



Pulping and papermaking characteristics

bl eached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, wl w2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K m/g
Burst index, kPa ml/g
Tear index, N m2/g

Additional information:

Sulphate
13,0 Nay0 (oharge)
18,6
52.8
0.7

PFI
300 CSF
105 (approx.)

11 (a.pprox.)

- Lle2g~



Soientific name; Gmelina arborea Roxb. Comon nanes References
62 - 65
Countrys Nigeria
Wood sample charmcteristics
Nood sample origins Chemical charecteristios;
Extractives, %
Samples collected at Ifara Plantation Farm Ether 2.8
Age 8 a, diameter 240 mm Nethanol 4.2
Ethanol-bengene (3:2) 4.0
Solubility, %
in water 3¢l (cold) 5.2 (hot)
Density and fibre characteristios: in 1 % Na(H 15.3
3
Basic density, kg/m 550 Ash, % 0.9
Pidbre length, pu  x) 760 i
Pibre width Lignin, % 29.7
Wall thickness 30 Holocellulose, % 19.6
L width ' 3.5 Croes-Bevan oellulose, %
umen ' pm 23 Pentosans, % 14.0
Length/width ratic 28
Runkel ratio 0.31

Flexibility ratio 0.77

Additional inforwmations

x) 1000 pn = 1am

Additional information:

- gt -



Pulping and papermaking characteristios

Unbleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Preeness SR
Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, wf w2/g

1eached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPs m2/g
Tear index, afN a2/g

Additional information:

(165°c/120°¢, 0.8 MPa)

(150°¢, 0.5 MPa)
Soda~oxygen (pulp II)

38.4 24.7
52.8 5247
35.4 23.6
PFI PFI
30 30
7548 94.0
4.93 6065
7456 8.64

HyS—kraft (pulp II)

(170°%)
NSSC (pulp II)

chlorine number 30,2
78.6

37.9

PFI
30
107.6

Te AT
8.88

- 6tz



Soientific name: (melina arborea Roxb.

Common names

Country: Nigeria

References
62 - 65

Wood sample ocharacteristics

Wood sample origins

Same as previous sample

Density and fibre obaracteristios:

Basic density, kg/a>
Pibre length, pm x)
Fibre width, |
Wall thiokness, pm
Lumen width, p=

Length/width ratio
Runkel ratio
Plexidbility ratio

Additional information:

x) 1000 pn = 1=m

Chemical characteristicss

Extractives, %
Ether
Nethanol
Ethanol-bengene

Solubility, %
in water
in 1 % Na(H

Ash, %

Ligain, %
Holocellulose, %
Cross-Bevan celluloss, %
Pentosans, %

Additional informations




Pulping and papermaking characteristios

Unbl sached

Prooess

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness  (SCAN)

Beater or refiner
(Precness) SR
Tensile index, N n/g
Burst index, kPa ml/g
Tear index, wlif a2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or roﬁnor
(Freeness)

Tensile mdu. l :{
Burst index, kPa (4
Tear index, aN m2/g

Additional information:

Sulphate (165°C) Sulphate (165°C)  Sulphate-oxygen (1MPa/110°C)
20.1 2l.1 20.9; .
52.5 52,5 52.5 after cooking

3.9 1.9
31.4
FFI
29
86.4
6436
9.46
CEDED CETED
8.4 as act, C1 4.1 as active C1l
95.6 97.9
91.2 92.5
FFI PFI
22 22
T4e7 68.9
5405 4.64
10.1 8.48

-2 -



Soientifio names Gmelina arborea Roxb.

Common names Yemane References 70

Countrys Philippines

Wood sample characteristics

Wood sample origins

Densit fibre ocharacteristions

3
Basic density, kg,
Pidre lcngth,'}u /:) 1 300

Pibre width, 31
Wall thickness, pm 3.5
Lumen width, pm 24
Length/width ratio 42
Runkel ratio 0.29

Flexibility retio 0.77
Additiopal information:
Straight bole. Resistant to fire

At 3 years: DFH 194 mm, Growth over 100 m3/ha.'a
x) 1000 pr = e

Chemical characteristicss

Extmotives, %
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 4 NaCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional information:

- 2P -



Pulping and pepermaking characteristics

Unbl eached

Proocess

Chemical consumption, %
Kappa number X

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tengile index, ¥ -4
Burst index, kPa = ?g
Tear index, oF »l/g

Additional informations

Sulphate (170°C, 25.5% suldifity, 15.6% act. alk.)
95.6 based on cheme charged
11.4
55.8
1.1

Valley
500
94.5
4.65
6.6

CEH
3.7 as Cl-charge
96.0

T77.0

Valley
500
65Q°
5.4
5.4

x Permanganate Number

-t -



Soientific name: Guasuma crinita MNart., Common names Bolaina References 137
Countrys Peru
Wood sample charecteristics
Wood sample origing Chemical characteristicss
Extractives, % 1.0
Sample size 20 kg Ether
Length growth 2 = 3 m Methanol
(Diameter 150 mm) Ethanol-bengene
Solubility, %
in water
Dengity and fibre charmcteristios: in 1 4 Na(H
3
B fmatiniref) 38 .y
26 Lignin, % 21.6

Pibre width,

¥all thickness, ym 4.6
Lumen width, pa

LengthAddth ratio 54
Runkel ratio

Flexibility retio

Additional informations Vessel length 390 )m

x) 1MP = 1mm

width 240 pm

Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informations
Hemicellulose, %

49.9 oellul,

27.3




Pulping and papermaking characteristics

Unbl eached o
Process Sulphate (165 C)
Cheamiocal consumption, % 15 charge of act. alkali as Na 0
Kappa number 21,0

Yield (unscreened), %€ 49.2
Screenings, % 5.3
Brightness 29

Beater or refiner Valley
Freeness 30 SR
Tensile index, ¥ u/g 94.0

Burst index, kPa m2/g 6.9

Tear index, alf m2/g 9.0

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ :4
Burst index, kPa 73
Tear index, mi »2/g

Additional information: Fibre weight 74 pg/m

-6hZ -
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Plantation experience

The usable height of the tree is 6.5 m at 2 years rotation. The wood sample stulied
is taken from an experiemental plantation in Italy.

References:t 13

Wood characteristics

The wood density of this very young sample is very low and the fitres are prohably
due to the age of the sampls, shorter than average for hardwoods. The lignin content is
in the range normal for hardwoods, but the extraotives content is high.

Pulping oharaoteristics

This partioular wood sample was oonverted into high-yield NSSC ard sodium bisulphate
pulps as well as refiner mechanical pulp (RMP). The results indicate that there is promise
for praotical use of this speoies as raw material for chemimechanioal pulps for various

PUrpoOBeB.



Soientific name: Paulownia fortunei

Common name:

Country: Italy

References 13

¥Wood sample characteristiocs

Wood sample origini
From a trail plantation near Rome

Nean annual temperature 15°c
Kean annuml precipitation 780 mm

Age 2 &
Usable height 6.5 m

Density and fibre charscteristios:

Basic density, kg/n> 227
Fidbre length, pm x) 840
Pidre width, 33

Wall thickness, pm
Lumen width, pm

Length/vidth ratio
Runkel ratio 25
Flexibility matio

Additional informations

x) 1000 pm = 1=m

Chemical characteristicss

Extrectives, % 0.98
Ether
Nethanol
Ethanol-bengene 6.4

Solubility, %
in water
in 1 ¢ NaCH

‘-h' ‘ 0.2

Lignin, % 21,0
Holocellulose, % 73.2
Cross-Bevan oellulose, %
Pentosans, %

Additional information:
Hemioellulose, % 27.1




Pulping and papermaking characteristics

bleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m=/g
Burst index, kPa m2/g
Tear index, o¥ m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tengile index, X -é
Burst index, kPa nm</g
Tear index, ul ml/g

Additional informationg

§ssc (165°c) Ha~bisulphite
18
75 7
60 GE 60 GE
40 SR 40 SR
85 80
4.5 4.4
5.7 4.9

115 CsSP
22

0.8
3.5

- 62 =~
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Pinus caribaes
(Caritbean Pine)

Plantation enoe

This species is native to British Honduras, Central America, Cuba and the south-
eastern parts of the United States. The wood is naturally durable and it may, if deeired,
be swoessfully treated with wood preservatives. The species consists of three different
verieties (P, caribess var behsmensig, var caribess and var hondurensis), which are slightly
different with respect to soil and climate requirements. The present samples are from
Bahames, Cuba, Belize, Brazil, Tanzania, Sabah and Fiji and they represent almost only plan-
tation trees 6 - 24 years old, In Tanzania the annual growth was 20 m /ha at about 6 years
rotation, See also the previous volume (21).

Referenoes: 21, 46, 67

Wood oharacteristios

The wood density of trees clder than about 20 years is in the mediwm range or high
range., The fitres are of short to average length for softwood, but their width is compare-
tively large. The wall thioknees may be oonsidered as common for softwoods. The ligmin
content of the wood is around average or slightly higher than for softwoods in general.

Pulping charasteristics

The sulphate pulps yield is low (40 - 45%) at Kappa numbers regarded as typical or
low for ohemical sulphate pulps (25 - 30). The pulp strength indicated by the tear index
corresponds to that of Soandinavian pine whereas the corresponding tensile strength
resembles that of U.,S, southern pine pulp, A four-siage bleaching sequence seems to give
aoceptable brightness with normal charges of chlorine, but there is some risk of losses in
tear strength loss.



Soientific names Pinus caribasca
var hondurensis

Common name: References

Country: Sabah

15

Wood sample characteristics

Wood sample originms

Six trees (9.5 &)« Seed from British Hondurae DBH 169 mL

under bark

Density and fibre obaracteristios:
3

Basic density, kg/m 445

Pidre length, pa x)

PFibre width,

Wall thickness,

Lusen width, pm

LengthAidth ratio
Runkel ratio
Flexibility ratio

Additionmal informations

x) 1000 pm = 1=m

Chemical characteristioss

Extractives, %
Ether
Nethanol
Ethanol-benzene 0.9

Solubility, %
in water 29 hot
in 1 % NaCH

Ash, %

Holocelluloss, & 61.7

Cross-Bevan oellulose, %
Pentosans, %

Additional informmtion:




Pulping and papermaking charecteristics

1eached

Process

Chemical consumption, % X)
Kappa nuaber

Tield (unsoreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ un/g
Buret index, kPa m2/g
Tear index, ol m2/g

1 ed

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Sulphate
20 (170°C)
27.8
40.1
0,0

CEDED
8.0 (ohlorine)

38.1

Brightness 61.2 (Elrepho)
Alpha-cell, % 88.0
Beater or refiner Visc., op 16.9

Freeness
Tensile index, ¥ -4
Burst index, kPa m 73
Tear index, ol =2/g

Additional information: x) Active alkali charge as 3320

xx)
Prehydrolysis-kraft
20 (170°¢)
22,2
34.7
0.1

CEDED
9.4 (available C1)

32.7
82,6

96,2
10.1

xx) PTime to 170°C 1 h, at 0.5 h




Soientific name: Pinus caribaea

Common names

Countrys Bragil

Reference: 26

Wood sample characteristics

Wood sample origing

Plantation
8 years

Density and fibre characteristiocss

Besic density, kg/a> 353
Fibre length, pu  x) 3 610
Fibre width, 54
Wall thickness, pm 5.1
Lumen width, p= 44
Length/width ratio 67
Runkel ratio 0.23
Flexibility ratio 0.81

Additional information:

x) 1000 p= « 1mm

Chemical characteristicss
Extractives, ¥

Ether

MNethanol

Ethanol-bengzene 1.7
Solubility, %

in water 1.3

in 1 € NaCH 11.0
A'h, ‘ 0-3
Lignin, % 30.8

Holocellulose, %
Crose-Bevan cellulose, %46.3
Pentosans, ¢ 8.9

Additional informationg

- 52 -



Pulping and papermaking characteristics

bl sached

Process

Chemical consumption, %€
Kappa number

Yield (unscreened), ¥
Screenings, £

Brightness

Beater or refiner
Preeness

Tensile index, ¥ n/g
Buret index, kPa n2/g
Tear index, ulf »2/g

Bl eached

Sequence

Chemical congumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Preeness

Tensile index, ¥ -4
Burst index, kPa = 73
Tear index, oN n2/g

Additional information:

Sulphate (170°C)
20
25
44.5
1.6

Jokro
x)
63.27

4.42
15.0

x) at sheet density 600 kg/m3

e -



Soientifio name: Pinus ocaribaea

Common names

Country: Tanrzania

Reference: 4¢

VWood sample oharmcteristics

Wood sample origins

Trial plantation 70 km from Dar-Ee-Salaam, 80 m above
sea level,

DBH 143 mm, mean annual increment 20 m3/ha.a. Age 6.5 a.
15 logs from five trees

m:l.t; and fibre characteristios:

Piore length ; 3%
e x

Fibre uidth,'; 2 8(5)2
Wall thickness, pa 4.9
Lumen width, pm

Length/width ratio 55
Runkel mtio

Flexibility ratio

Additional information:

x) 1000 p= = 1mm

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-benzene 1.4

Soludbility, %
in water
in 1 % NatH 10.5

Ash, %

Lignin, % 28.7
Holocellulose, % 60.7
Cross-Bevan oeliulose, %
Pentosans, %

Additional informations

-9GZ -



Pulping and papermaking characteristics

bl eached

Prooess

Chemical consumption, % X)
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freenoss

Tensile index, ¥ n/g
Burst index, kPa n2/g
Tear index, ol n2/g

Bleached

Sequence

Chemical oonsumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -é
Burst index, kPa m 73
Tear index, niN m2/g

Sulphate
14,2
28.1
42.3

0.3

PF1

500
76.0
5.3
14.0

CEHD
10,1

95.3
40,1

78.7

FF1

500
78.0
5.2
12.5

Sulphate semichemical

(ohlorine)

(Elrepho)

Additional informatiom: x) n;zo active alkali

10 (charge)

61

410
69.4
53
13.4

-l62 -



Soientific name:

Pinus ocaribeea var bahamensis

Common names

Country: Bahamas

Reference:

17

Wood sample characteristics

Wood sample origin:

Sample from a natural forest on Creat Abaco Island.

30 = 50 years old,

Density and fibre characteristios:

Basic density, kg/a’
Fibre length, pm x)
Pidbre width,

Wall thickness,
Lumen width, pa

Length/width ratio
Runkel ratio
PMexidility rmatio

Additional informations

x) 1000 pm = 1mm

520

2 700

31
1.5

Chemical characteristios:

Extractives, %
Ether
Nethanol
Ethanol-bengene 3.9

Solubility, %

in wvater

in 1 % Na(H 12.5
Ash, %
Lignin, % 27.4

Holocellulose, % 64.2
Cross-Bevan cellulose, %
Pentosans, %

Additional information:

a cellulose % 48.4

~-gG2 =



Pulping and papermaking characteristics

bl eached

Prooess

Chomical comsumption, %€
EKappa number

Yield (unscreened), ¢
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N I/g
Burst index, kPa m2/g
Tear index, uf m2/g

Bleached x

Sequence

Chemiocal consumption, %
Yield on bleaching, %
Total yield, %

Brightness (Elrepho)

Beater or refiner
Freeness

Tensile index, N lé
Burst index, k?a (4
Tear index, mK 2 g

Additional information:

Sulphate
14.0 Na 0 13.3 Na 0
32.5 42.6
40.5 42.9
0.8 3.2
PFI PFI
300 CSF 300 CSF
71 69
4.5 4.4
15.5 13,0
CEHD
9.9 C1
95.0
38.4
78
PFL PF1
210 CSF 440 CSF
70 62
4.3 3.9
11.8 13.2

x unbleached pulp; kappa 25.4, yield 40.4%

< 6% <



Soientifio names Pinus caribeca Common names Reference: 50
var oari Country: Cubs
Wood sample characteristics
Nood sample origins Chemical characteristics:

Sample from 12 year old plantation at Topes de Collantes
Las Villas , 10 trees sampled

Density and fibre charmoteristiocs:

Basic density, kg/a> 433
Fidbre length, ym x) 2 370
Fibre width, 52
Wall thiockne ,'ll 5.0

Lumen width, pn

Length /width ratio
Runkel ratio
Flexibility matio

Additional informations

2) 1M’II- 1ma

1

Extractives, €
Ether
MNethanol
Ethanol-bengzens

Solubility, %
in vater
in 1 4 Na(H

Lignin, %
Holocellulose, %
Cross-Bevan ocellulose, %
Pentosans, %

Additional informations

1.7

12.0

28.9
5843




Pulping and papermaking characteristics

bl eached

Proocess

Chemiocal consumption, %€
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
FPreeness

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, uN m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m ?g
Tear index, oN m2/g

Additional information:

Sulphate (170°C)

14.8
26.2
42.3

0.0

500
63

4.3

10.2

CEHD

act. alkali as Na.zo

908 as C1

96,0
40.6

81

500

58
3.8
9.6

-9 -



Soientific names Pinus caribaea Common naze: References 51
Country: Belize
Wood sample characteristics
Wood sample origins Chemical characteristics:
Extractives, £
Ether
From plantations in the Coastal Plain. Five trees Methanol
sampled at five heights in the stem. Ethanol-bengene 1,2 2.1 4.3
Samples from Nelinda plantation
11, 17 and 24 year old trees Solubility, %
in water
Density and fidbre characteristioss in 1 % RaCH 10,5 11.4 13.3
Basic density, ke/a> 478 557 593 Ash, 4
::: ‘1'::2:):, pa x) 2 060 2 330 3 062 Lignin, % 28,1 27.3 2643
Vall thiokn, ) 45 49 4 Holocellulose, % 60,7 61.7 60,9
Iidhﬂl.u"'. 4.8 5.4 5.9 Croes-Bevan oellulose, %
Lumen ' pu Pentosans, %
LengthAridth ratio 46 48 67
Runkel ratio

Flexibility ratio

Additional informations

Diameter, mm 204 318 230
Hepight, m 12, 16.0 15.7
Z’ d;“b FI = Tom 5 >

Additional information:

=% -



Pulping and papermaking characteristics

Unbl eached

Proocess

Chemical oonsumption, % x)
Kapps number

Yield (unscreened), %
Screenings, €

Brightness

Beater or refiner
Frecness

Tensile index, N n/g
Burst index, kPa m2/g
Tear index, ol n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Deater or refiner
Freeness

Tensile index, K a/g
Burst index, kPa me/g
Tear index, uN ml/g

Additional informstion; ) Active

11 17
Sulphate
13.6 13.4
319.5 37.9
46.6 45,3
1.0 l.1
PFL PF1
500 500
14 14
502 56
17.5 177

alkali as Na.20

24 a

13,2
39.3
44.9

1-9

PFI

500

69
4.9
20.7

11

14.5
28.8

43.1
0.3

PFL
500

4.7
15.9

17
Sulphate
14,1
28.0
43.8
0.2

500
69

4.9

16.5

24 a

u.2
30.1
42.4

0.4

PFI
500

4.6
19.0

=t -



Soientific name; Pinus caribesa Common names
Mor. var hondurensies

Country:s Fiji

Reference: 53

Wood sample characteristics

Wood sample origin: Chemical charecteristicss
Extractives
Sample from Drasa plantation, 9 years dd. Ether ' *
Diameter (10% height) 184 and 124 mm under bark Kethanol
for fast and slow grown treee respectively Ethanol-bengene 1.3
Solubility, %
in water 2.0
Density and fibre characteristios: in 1 4 NaCH 11.2
Basic ;lonuty, kg/l; 421 442 ash, %
Fibre length, pu x st
Lignin, % 28.6
Fibre width, im Holocellulose, 4 60,2

Wall thickness, pm
Lumen width, pm

Length/idth ratio
Runkel ratio
Flexibility ratio

Cross-Bevan cellulose, %
Pentosane, %

Additional information: Additional information:

x) 1«”'1.- 1ima

28,6
60,2

- oz -



Pulping and papermaking characteristics

Unbleached Fast Slow growm
Process Sulphate Sulphate
Chemioal consumption, § X) 15.0 14.1
Kappe number 26.5 28,0
Yield (unscreened), £ 42.3 43.3
Screenings, % 0.1 0.1
Brightness

Beater or refiner PFI PFL
Freeness y 445 470
Tensile index, N m/g 65 o
Buret index, i?a me/g i.g 7; g
Tear index, o m2/g 10.8 12.8
Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ mn/g
Burst index, kPa m2/g
Tear index, mN m2/g

Add.tional informmtion: x) Active alkali as uazo

- gga-
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Pinug elliottii
(Slash Pine)

Plantation experience

Indigenous to the cosstal plains of the south-eastern United States, this is one of
the "southern pines", It is used in ite natural habitat for afforestation of denwled land,
It yields also high quality commercial turpentine containing a high proportion of beta
pinene, I{ has been introduwced in many cowntries, such as Brazil, Malawi and New Zealand
from where the present samples have been taken. The results have been less utiafactory in
Kenys and Malaysia. The growth rate obtained in New Zesland was almost 30 m/hass at 25
years rotation.

References: 21, 49, 68

Wood characteristios
The wood density varies very much from low to medium obviously due to differences in

provenanoe and growing oonditions, The fibres are mostly long and oomparatively btroad, but
the fibre walls are of normal thicknesss The lignin content is around average for softwoods.

Pulping characteristios

The sulphate pulp yield is on the average somewhat low but higher than that obtained
with Caribbean pine, compared at the same degree of deligmification. Typical yields are
44 = 46 peroent. The strength characteristics of the pulps are in the range typical of U.S,
southern pine pulps, The sample from New Zealand exhibits an extremely good tear index.
The bleaching response is quite acceptable provided that proper bleaching sequences and
suitable chlorine charges are used.



Soientific name: Pinus elliottii Common names

Country: Malawi

Reference: 4

Wood sample charecteristios

Wood sample origin: Chemical characteristics:
Extractives, 4
16 years old Ether
Methanol

Ethanol-bengene

Solubility, %

in water
Density and fibre oharacteristics: in 1 % NaCH
Basic density, kg/a> 398 - 415 Ash, %
Pibre length, pa x) Lig;ain, %
Fibre width, um Holocellulose, 4

Wall thickness, pm
Lumen width, p=

Length/width ratio

Runkel ratio
Flexibility ratic

Crose-Bevan cellulose, %
Pentosans, %

Additional information: Additional information:

x) 1000 pm = 1mm




Pulping and papermaking characteristios

Unbleached

Proocess

Chemical consumption, £ x
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Buret index, kPa m2/g
Tear index, mN m2/g

Bleached xx

Sequence

Chemical oonsumption, % X
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa ml/g
Tear index, mN m2/g

Additional informmtions

Sulphate
18.5 Na 0
28.6 - 30.4
46.0 - 46.4
005 - 008

PF1

30 SR

75 - 83
6.7 - 7.2
19.5 - 15.0

D/CEHDED

10,5 C1, 3.5 NaOH
94.2

46.4

89-7

Valley
30 SR
91
TeT
15.0
x oharge
xx mixed sample, kappa of unbleached pulp 35.4

-692 =



Soientific name:

Pinus elliottii Engelmann var,
elliottii

Common name; Slash pine

Country: U,S.A.

Reference; 26

Wood sample characteristics

Nood sample origini
Plantation

18 years
statistical treatment

samples from 25 woods/speoies, 5 repetitions

Density and fibre characteristios:

Basic density, kg/l3
Pibre length, pa x)
Pibre width,

Wall thickness, pm
Lumen width, pm

LengthAridth ratio
Runkel ratio
Flexibility ratio

Additional information:

x) 1000 pm = 1um

4823 9

3 460 = 170
48.70 + 2.9}
6.87 t 0078
34.96 £ 3.98

7t 6
0.397 * 0,080
0.72 % o0.04

Chemical characteristices

Extractives, %
Ether
Methanol
Ethanol-bensgene

Solubility, %

in wvater
in 1 % NatH

Holocellulose, %

4.6
1.3
9.9

0.4
27.2

I+

+14

+1+

Cross-Bevan oellulose, % 48.5
11.3 * 0.5

Pentosans, %

Additional informations

1.7
0.4
2.0

0.2
0.6

t 0.6

-0l =



Pulping and papermsking characteristics

Unbl eached

Process

Chemical congumption, %
Kappa number

Yield (unecreened), %
Soreenings, £

Brightness

Beater or refiner
Freeness

Tensile index, ¥ a/g
Burst index, kPa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPas m2/g
Tear index, mN m2/g

Additional information:

Sulphate (170°C)
pha

25

44,0 ¥ 0.5
0.2 ¥ 0.1

Jokro

x)

99,06 * 6.70
7,871 ¥ 0.35
15.3 T 0.5

x) at sheet demsity O.600 g/cm3

- -



Soientifio names Pinus elliottii var. elliottii

Common name: Slash pine

Country: Braszil

Reference; 26

Wood sample characteristios

Nood sample origing

8 years
plantation

Density and fibre oharacteristios:

Basic density, kg/a> 717 8
Fibre length, pa x) 3140 ¥ 35
Pibre width, ;o 45.31 + 2.68
Wall thioknou,)n 5.41 ¥ 0.53
Length/width ratio 69 Y 8
Runkel ratio 0.37 ¥ 0.074

Additional informations

x) 1000 pin = 1mm

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in wmater
in 1 % WacH

Lignin, %
Holocellulose, %

2.9
1.5
Tl

0.3
29.8

Cross-Bevan cellulose, %491

Pentosans, %

Additional informations

9.2

I+

I1+1+

L+l + 1414

0.6

0.7
1.4

0.2
L1

1.8
l.1




Pulping and papermaking characteristics

Unbl eached

Process

Chemioal consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Buret index, kPa m2/g
Tear index, m w2/g

Bleached

Sequence

Chemical consumption, %
Yield on dleaching, ¥
Total yield, %

Brightness

Beater or refiner
Preeness

Tensile index, K :é
Burst index, kPa (.4
Tear index, sN ml/g

Additional information:

Sulphate (170°C) bleachable

20

26.5

44.6
0.3

I+i+1+

Jokro
x)
59.58 X
4.47 %
12,7 %

1.62
0.23
0.6

X) at sheet denmsity 0.600 gfom’

-t -



Soientific name: Pinus elliottii

Common name: Slash pine References 39

Countrys Brasil

Wood sample characteristics

Wood sample origins

Plantation
10 year old

Densit fibre characteristiocs:

Basic density, kg/a>

Fibre length, pu x) 3 200
Fibre width,

Wall thickness,

Lumen width, pm

Length/width ratio
Runkel ratio
Mexibility ratio

Additional informations

x) 1000 pn = 1=

Chemical characteristiocss
Extractives, £ 6.5
Ether
Methanol
Ethanol-benszene

Solubility, %
in water
in 1 € FatH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional informations
Analysis of pitch

“ve =



Pulping and pepermaking characteristics

Unbl eached

Prooess

Cheaical consumption, £
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Preeness

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, ol n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %€
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m</g
Tear index, aN ml/g

Additional information:

Sulphate (170°0) industrial scale

20,19 (Na,0)
74

Hydradisc (600 HP)
x) 19° sR
81

3.5
12.5

x) 80 8/0"3

xx)

Jordan (250 HP)
xx)

3.7
13.5

160 g/em3 (voard)

- Gle~



Soientific names Pinus elliottii Common names Reference: 49
Country: Nalawi
Wood sample characteristics
Nood \mlo origing Chemical charecteristioss
From 1 000 ha plantation in Vipya m‘:"‘i"”' %
Temperature 14-20 °C, annual rainfall 115-1 650 mm e ol
Elevation 1 500 m above sea level Ethanol-benszene 1.5
Medium growth trees (5) 15 years old
Solubilit
Diameter 195 mm in wntei' *
Density and fibre charecteristiocs: in 1 % NaCH 11.5
Basic density, kg/m> 355 Aeh, %
Pibre length, pm x) 2 030 Lig'u‘.n, %
:::ll. t:i::;u 54 Holocellulose, % 58.4
L width, um 5.0 Crose-Bevan oelluloss, %
wmen » pm 44 Pentosans, %
Length/width ratio 38
Runkel ratio

Flexibility ratio

Additional informations:
Growth 14.0 -3/hn.'a.
x) 1000 pm = 1mm

Additional informations




Pulping and papermaking characteristics

bl eached
Process Sulphate
Chemioal consumption, % x) 13.8
Xappa number 27.6
Yield (unscreened), % 46.1
Screenings, % 0.0
Brightness
Beater or refiner
Freeness 500
Tensile index, N m/g 73.0
Burst index, kPa m2/g 5,0
Tear index, ol w2/g 11.0
Bleached
Sequence CER
Chemical consumption, % 7.0 added C1
Yield on bleaching, %
Total yield, % 41.2
Brightness 68
Beater or refiner
Freeness 500
Tensile index, ¥ m/g 74.0
Burst index, kPa m2/g 5.2
Tear index, uX n2/g 10.0

Additional information: x)Act. alkali as Na20

= le-



Soientific name: Pinus elliottii

Common name: Slash pine Reference: 68

Country: New Zealand

Wood sample characteristics

Wood sample origins
Sample from Tairua Forest
Wood age 25 a 3
Crowth rate 29 m /hasa

Density and fibre characteristics:

Basic density, kg/a> 370 (inner) 450 (outer wood)
Pibre length, pa x) 3000 - 4 500

Pidbre width,

Wall thickness, pm

Lumen width, pm

Length/width ratio

Runkel ratio

Flexibility ratio

Additional information:

x) 1000 pm = 1mm

Chemical characteristics:

Extractives, ¢ 6.0
Ether
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 ¢ NaCH

Ash, %

Ligmin, %
Holocellulose, %
Crose-Bevan celluloss, %
Pentosans, %

Additional information:




Pulping and papermaking characteristics

Unbleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings,

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, uf m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K m/g
Burst index, kPa m2/g
Tear index, mK m2/g

Additional information:

Sulphate (170°C)

30
45.3

PFI

500

70
6.2
21.7

- 6Le -
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Pinus halepensis
(Cyprus Pine)

Plantation experiemce

In its natural habitat the species is found mainly in Cyprus, Turkey, Syria and Iraq.
It grows from sea level wp to0 1 500 m, The tree has been used extensively for afforestation,
Plantations have shown promise in Australis and in south-esst Africa. The present sample of
14 years old trees was taken in Ifaly.

Reference: 13, 21

Wood charasteristios

The wood of medium density contains fibres which are someshat shorter than average
for & softwod, The lignin content is about average for softwoods,

Pul oharaoteristios

The sulphate cook performed at 1‘{5°C tenperature and by applioation of reasonable
quantities of ohemicals gave pulps of normal degree of delignification, but in low yield.
The sirength properties are somewhat infsrior to those of Soandinavian pine pulps The
brightness obtained after bleaching cannot be considered satisfactory in view of the five-

stage sequance applied.



Scientific name: Pinus halepensis

Common name:

Country: Italy

References 13

Wood sample characteristics

Wood sample origint

From a center near Rome o

Hean annual temperature 15 C
Mean annual precipitation 780 mm
Age 14 a

Usable height 9 m

Density and fibre characteristics:

Basic density, kg/l3 465
Fibre length, pa x) 2 420
Fibre width, 33
Wall thickness .
Lumen width, pn' - 22 ?
Length/width ratio 73
Runkel ratio 0.50
Flexibility ratio 0.67

Additional informations

x) 1000 po = 1ma

Chemical characteristicst
Extractives, %

Ether 1.7

Methanol

Ethanol-bengene q 3.3
Solubility, %

in water

in 1 % NaCH
‘Bh, % 004
Lignin, % 26,8
Holocellulose, % 70,1

Cross-Bevan oellulose, %
Pentosans, %

Additional information:

Hemicellulose, % 29,0

- 29C =



Pulping and papermaking characteristics

Unbl eached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %€

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, o m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, m¥ m2/g

Additional information:

Sulphate (175°C)
18 charge as act. alkali
35
43

PFI
32 SR
84

6e1
11.5

CEHEH
10 charged as Cl

78 OE

—{ga ——
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Pinus insularis
(Benguet Pine)

Plantetion experience

The present sample is from Luzon in the Philippines. The stem diameter at 30 years
was 200 mm,

References: 11

Wood characieristios

Density and fibre dimensions are not available; the lignin content is arownd average
for a softwoods The extracting content is comparatively low,

Pulping characteristios

The yield of sulphate pulp is high compared with values common for softwood sulphate
pulps. The strength properties of the pulp are almosi comparable to those of Scandinavian
pine pulp,



Soientific name: Pinus insularis
Eldl,

Common name: Benguet pine

Country: FPhilippines

Reference: 11

Wood sample characteristics

Wood sample origint

From Mountain Province in Luzon.
Age of sample 30 a (growth-rings)
Diameter 200 mm

Density and fibre characteristics:
. Basic demsity, kg/a>

Fibre length, pn x)

Fibre width,

Wall thickness, um

Lumen width, p=

Length/width ratio

Runkel ratio

Flexibility ratio

Additional informationg

x) 10«)Fﬂ- 1mm

Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 % Na(H

Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional information:

14.1

0.21
26. 2
69.7

1l.1

Arvs



Pulping and papermaking characteristics

Unbleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
FPresness

Tensile index, N m/g
Buret index, kPa m2/g
Tear index, =N m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, ¥

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPs m2/g
Tear index, m¥ m2/g

Additional information:

Sulphate (170°C)
13. 6
27.4
49.6
0.7

470
11.9
8.0
13.4

-lge =
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Pinus kesiya

Plantation experience

The species is indigenous to Indochina. Acclimatigation has been promising in South
and East Afrioa, and partly also in Australia, but it has failed to acclimatize in Fiji,
Malaysia, Borneo and Uganda. The present samples are from India and Malawi, The Indian
sample representie one tree about 30 years old and with a diameter of 300 mm.

References: 12, 21

Wood charactaristics

The wood density is low 1o average for softwoods and the fibre length is about
average. The lignin content is within the range normal for softwoods.

Pulping characteristics

The yield of pulping is low to average for softwoods and the sirength characteristics
correspond to those of Scandinavian pine pulps. The bleaching response is good.



Soientifio nemet pinus kesiya

Common names

Country: Malawi

References 4

Wood sample characteristics

Wood sample origing

Density and fibre oharacteristics:
Basic density, kg/a> 324
Fibre length, pa x)

Pibre width,

Wall tbickness, ym

Lumen width, pn

Length/width ratio
Runkel ratio
Plexibility ratio

Additional information:

x) 1000 po = 1mm

Chemical charecteristices

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 % NaCH

Ash, %

Ligmn, %
Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional information:




Pulping and papermaking characteristics

Unbleached

Proocess

Cheaical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ a/g
Burst index, kPa m2/g
Tear index, uN m2/g

Bleached xx)

Sequence

Chemical congumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N n/g
Burst index, kPa m2/g
Tear index, oN m2/g

Additional information:

x)

Sulphate

20,0 Na20

30.7

46,0

0.4

PF1

30 SR

87

7.8

12.5
D/CEHDED

x) 9.3 €1, 3.1 NaCH
95.0
46.8
89.9
Valley
30 SR
101
8.3
11.5
x) Charge

xx) Mixed sample, kappa of unbleached pulp 30,0




Soientific name:

Pinus khasya

Common name:

Country: India

References 12

Wood sample characteristics

Wood smmple origint

From experimental plot in Mayurbhanj. Annual rainfall
1 450 - 1 700 mm., Evevation 600-900 m above sea~level.
One tree sampled: diameter 318 mm

Tree age 30-35%5 a

Density and fibre characteristice:

Basic density, kg/m>
Fibre length, pu x)
Fibre width,

Wall thickness, pm
Lumen width, p=

Length/width ratio
Runkel ratio
Flexibility ratio

Additional informations

x) 1000 pm = 1mm

498 at 3 m height
3 560

52
6.1

68
0.76

Chemical characteristicss

Extractives, &%
Ether
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 € NatH

Ash, %

Ligmn, %
Holocellulosge, %
Crogs-Bevan cellulose, %
Pentosans, %

Additional information:

3.44

12,7

1.7

30‘ l
58.4

10,3

- 262 -



Pulping and papermaking characteristics

Unbl sached

Process

Cheaioal consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Buret index, kPa m2/g
Tear index, =N m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, mN ml/g

Additional information:

Sulphate (170°C)
13.6 act. alkali
20,7
41.3

0.2

CEHH
7«5 total C1l
92
37,8

79 Elrepho

Valley
24 SR
Tle1

3.5

15.8
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Pinus merkusii
(Mindoro Pine)

Plantation experience

This Malaysian species is the only pine species crossing the equator. This species
grows at elevations over 500 m and the growth reported is 20 m°/ha*a st 25 years rotation.
The present samples are both from Zambales in'the Philippines,

References: 18, 45, 58

Wood characteristics

The wood demsity is somewhat above average for softwoods; the fibres are long and the
lignin content about average. The filres are broad and the fitre walls are extremely thick.
The extractives content is in the range normal for softwoods,

Pul characteristics
The sulphate pulp yield ie low to average for softwoods, The tear factor of the

pulp is very high, whereas the tensile strength is less satisfactory, However, the pulp
corresponds in this respect to many U.S. southern pine pulps.



Soientific name: Pinus merkusii
Jungh. & de Vr,

Common nameg Mindoro pine References 18

Country: Philippines

Wood sample characteristics

Wood sample origins
Sample from the province of Zambales

Elevation> 500 mx)
Growth 22 m3/hasa at 25 a X)

Density and fibre characteristics:

Basic density, kg/a> 560
Pibre length, pa x) 4 000
Pibre width, 44
Wall thiockness, p= 8
Lumen width, po 28
Length/width ratio 91
Runkel ratio 0.57
Flexibility ratio 0.64

Additional information:

x) 1000 po = tmm
General info (not specific for sample)

Chemical characteristiocs:

Extractives, ¢

Ether

Nethanol

Ethanol-benzene 4.4
Solubility, %

in water 2,1 hot

in 1 % RaGH 17.4
Ash, % 0.3
Lignin, % 28,0
Holocellulose, % 65.2
Cross-Bevan oellulose, %
Pentosans, % 9.5

Additional informationg




Pulping and papermaking characteristics

Unbleached

Proceas

Cheaical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ n/g
Buret index, kPa m2/g
Tear index, mN m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, § m/g
Burst index, kPa m2/g
Tear index, m¥ m2/g

Additional information:

Sulphate (170°C)
13.2 active alkali
21,2
45.9
0.7

- 16 -



Soientific names Pinus merkusii

Common namet

Country:  Philippines

References 45

Wood sample characteristics

Wood sample origini

Two trees from Zambales Mountains.
Crowth-rings (age) 80-100

Denpity and fibre characteristics:

Basic density, kg/n> 474~580
Fibre length, pn x) 2 970
Fibre width, pm 44
Wall thickness, ym 7.6
Lumen width, pa .
Length/width ratio 68

Runkel ratio
Plaxibility matio

Additional informations

x) 1000 pm « 1mm

Chemical characteristicss

Extractives, £
Ether
Methanol
Ethanol-bengene 1.9

Solubility, %
in water
in 1 € Ra(H 10.9

Ash, €

Lignin, %

Holocellulose, % 64.6
Cross-Bevan cellulcse, %
Pentosans, %

Additional information:




Pulping and papermaking characteristics

Unbl eached

Process

Chemical consumption, %
Eappa number

Yield (unscreened), ¥
Screenings, %

Brightness

Beater or refiner
Presness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, uf m2/g

Bleached

Sequeance

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, aN m2/g

Additional information:

Sulphate (165°C)
13.6 act, alkali
25.3
40.8

0.1

PF1
500
60.0

3.9
20.0

CEH
7«5 added C1

39.4
65.4

550
59.9
4.2
15.6

- 662 =
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Pinus oocarps
(Ocote Pine)

Plantation experience

The speoies grows at subtrupical elevations in Nexioo and in the mountains of Belize,
Guatemala, Honduras, Nicaragume and Salvador. Successful acolimatization has been reported
from Kenya and varying suwcoess from South Africa. The samples referred to are from a plan-
tation in Bragil and from a natural stand in Belize.

References: 21, 52, 58

Wood characteristics
The wood density is around average for softwoods and the fitre length is in the high

range. The fitres found in the young oultivated trees, 6 - 13 years 0ld, are broad and
extremely thiok-walled, The ocontent of lignin and extractives are typical for softwoods,

Pulping oharacteristios

The unecreensd sulphate pulp yield is about average; the cultivated trees for some
reason give pulps of very high screenings content, The tear index is very high, whereas
the tensile strength on the other hand is fairly low, & common characteristio of U,S,
pouthern pine pulps. A four stage bleaching sequence gives an acceptable brightness with-
out detrimental effects on the pulp strength,



Soientific name: Pinus oocarpa

Common names References 28

Country: Bragil

Wood sample characteristics

Wood sample origing

Plantation in Agudos
Tree age 6, 12 and 13 years

Deneity and fibre characteristics:

Basic density, kg/-3 362
Fibre length, pa x) 2 960
Pibre width, 23
Wall thickness, pm 5.7
Lumen width, pm Y
Length/width ratio 69
Runkel ratio 0.37
Flexibility ratio 0.72

Additional information:
Density measured on umextr. wood

x) 1000 pn = tum

Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 4 NaCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional information:




Pulping and papermaking characteristics

Unbleached Age years: 6 12
Process Sulphate (170°G) do.
Chemical consumption, %

Kappa number 23.5 23.5
Yield (unscreened), % 44.6 47.7
Soreenings, % 5e1 4.3
Brightness

Beater or refiner

Freeness Sheet density 500 500
Tensile index, N mu/g 4.9 Se2
Burst index, kPa m2/g 34 443
Tear index, N ﬂz/g 21,0 21,5
Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, =N m2/g

Additional information:

13
do.
23.5

49.7
5.1




Soientifio names pinug ooocarpa

var ochoterenai

Common namesg

Country: Belize

References 52

Wood eample characteristics

Wood sample origin:

Sample from stand of natural regeneration, Plot 8 in
Mountain Pine Ridge, altitude 600 m

Twenty trees seleoted.

of trees 20 m

Average age 30 a, mean height

Density and fibre oharacteristicss

Basic density, kc/l3
Pibre length, pa x)
Pibre width,

Wall thickness, pm
Lumen width, pm

Length/width ratio
Runkel ratio
Plexibility ratio

Additional informations

x) 1000 pm = 1mm

530
2 740

50
6.9

Chemical chamacteristioss

Extractives, %
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 % NaCH

Ash, %

Lignin, %
Holocellulose, ¥
Cross-Bevan celluloge, %
Pentosans, %

Additional information:




Pulping and papermaking characteristics

Unbl eached

Process

Chemical consumption, %
Kappe number

Yield (unscreened), %
Soreenings, £

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, ¥ m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N -4
Burst index, kPa m</g
Tear index, mN m2/g

Additional information:

Sulphate (165°C)
12,9 active alkali as Na O
28.8 2
44.1
0.2

BFI

500

(K
5.2
20.0

CEHD

41.5
80 Elrepho

PFL

500

74
5¢4
19.5

- Got ~
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Pinus patula
(Patula Pine)

Plantation experience

The species is confined to elevations of 1 800 to 2 500 m on the moist mowntains on
the eastern side of the Mexican plateau between 19° and 21° north latitule, It is also
foud in Cuatemala up to 3 000 ms It is well adapted to conditions in the mowntains of
sastern South Afrioa, where it has been planted since 1907, The species is introduoed
also in India, Avstralia and New Zealand. The present samples are from plantations in
Kenys, Malawi and New Zealand, where the annual growth vas as high as 30 m/ha.

References: 21, 49, 58, 68

Wood charscteristios

The wood density is in the range normal for softwoods used for pulping (350 kg/m3).
The fitre length is about average, i.e. comparable with that of forest pine in northern
Europe, Longer fitres have also been reported for older trees, The other fitre dimensions
are quite similar to those of the "southern pines".

Pulping characteristics

By application of normal quantities of alkali in the sulphate cook, pulp is obtained
in average yields (44 - 48 %), The tear index of chemical pulp is very high and on the whole,
the strength oharacteristics resemble those of U.S. southern pine pulps. The three-stage
bleaching has not been sufficient to produce brighiness values over 70 units.



Soientifioc name: Pinus patula

Common names

Country: Kenya

Reference: 3

Wood sample characteristics

Wood sample origing

Plantation-grown
Under 7 a and 7-15 a logs

Density and fibre characteristics:

Basic density, kg/n> 360
Pibre length, pa x) 2 070
Pibre width, 49
Wall thickness, pm 5.8
Lumen width, pm 37
Length/width ratio 42
Runkel ratio

Flexibility ratio

Additional informations

!) 1000’11- iom

330

3 010

55
6.0

43

55

Chemical characteristicss

Extractives, ¢
Ether
Methanol
Ethanol~-bengene 1,58

Solubility, %
in water
in 1 % Na(H

Ash, %

Lignin, %

Holocellulose, % 67,1
Crose-Bevan cellulose, %
Pentosans, %

Additional information:

0.39

6545

= Qot -



Pulping and papermaking characteristics

Unbleached

Process

Chemiocal comsumption, % X)
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, sll m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N Ié
Burst index, l:Pa - (4
Tear index, =N a2 /e

Additional informations )

< Ta

Semi~-kraft
12.7

52.8
2,0

Valley
500
93.1
6.8
13.1

Active alkmli

T=15 a
Semi-kraft
13.3

59.9
4.3

Valley
470
97.3

6.9
12.6

-60{-



Scientific names Pinus patual

Common name:

Countrys Malawi

Reference:

4

Wood sample characteristics

Wood sample origing

a) 12 years old

b) 15 years old
c) 16 years old

Density and fibre oharacteristics:
Basic density, kg/m> a) 353  b) 410
Pibre length, pa x)

Fidre width,

Wall thickness, pn

Lumen width, pm

Length/width ratio
Runkel ratio
Flexibility ratio

Additional information:

z) 1000 pm = 1am

c) 349-387

Chemical characteristicss

Extractives, ¢
Ether
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 % NaOH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional information:

- oLt -



Pulping and papermaking characteristios

gnbleached a) b) c)
Prooess Sulphate Sulphate Sulphate
Chemical consumption, % X) 17.0 Nay0 17.0 Nay0 18.5 Na 0
Kappa number 4242 32.4 - 31.1 31.0
Yield (unscreened), % 48.1 44.8 - 45.8  47.6
Soreenings, % 1.3 0.7 - 1ol 1.2
Brightness '
Beater or refiner PFL PFI PF1
Freeness 30 SR 30 SR 30 SR
Tensile index, N n/g 87 79 83
Burst index, kPa me/g 7.8 Te2 Te5
Tear index, ol u2/g 14.5 16.5 17.5

1 each: xx)

Sequence p/c

Chemical consumption, % X)
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa n
Tear index, aN m? g

Additional information; X) Charge

xx) Mixed sample (12-16 years old), kappe of unbleached pulp 38.6

11.9 C1, 3.7 NaOH
94.3
46.5

90.1

Valley
30 SR
L

8.0
15.0

p/c
13.8 C1, 3.2
93.4

45.9

89.2

Valley
30 SR
89

18
15.5

e

- e -



Scientifio names Pinus patunl Common names References 49
Country:s Malawi
Wood sample characteristios
Nood sample origin: Chemical charucteristics:
From 20 000 ha plantation in Vipya Extractives, %
Temperature 14-20°C, annual rainfall 1 150 - 1 650 mm :‘::;:ml
Elevation 1 500 m above sea-level Ethanol-bengene 2.3
Nediwm growth trees (5) 15 years old
Solubility, %
Diameter 199 mm in water
Dengity and fibre charmcteristics: in 1 % Na(H 12.4
Basic density, k¢/13 440 Ash, %
Pibre length, pa x) 2 040 Lignin %
Pibre width, pm 51 Holooeilulose, %
Wall thiokness oce ose, 60.4
Lumen width ! 4.9 Cross-Bevan ocellulose, %
. 41 Pentosans, %
Length/width ratio 40

Runkel retio
Flexibility ratio

Additional information:

x) 1000 pm = 1mm

Additional information:

= 2lE ~



Pulping and papermaking characteristics

Unbl eached

Process

Chemiocal consumption, €
Kappa number

Yield (unscreened), %4
Screenings, %

Brightness

Beater or refiner
Preeness

Tensile index, ¥ a/g
Burst index, kPa m2/g
Tear index, u¥ m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K m/g
Burst index, kPa m</g
Tear index, mF m2/g

Additional information:

Sulphate
x) 13.2
24.6

44.1
0.0

500
78.0
55
20,0

CEH
7 added chlorine

42.0
63

500
80,0
5-6
17.5

Act, alkali as Na20

- tle -



Soientific name: Pinus patula

Common namet References 68

Country: New Zealand

Wood sample characteristics

Wood sample origins
Sample from Rotoehu Forest
Wood age 25 a 3
Growth rate 30 m /ha‘a

Density and fibre charecteristicss

Basic density, kg/n3 360 (inner) 480 (outer wood)
Pibre length, pm x) 2 600 4 300

Pidbre width,

Wall thickness, ya

Lumen width, pa

Length/width ratio
Runkel ratio
Flexibility ratio

Additional informations

x) 1000 pn = 1mm

Chemical characteristices

Bxtractives, % 3.0
Ether
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 € RaCH

Ash, ¢

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informationg

- e -



Pulping and papermaking characteristics

1eached

Process

Chemiocal consumption, %4
Kappa number

Yield (unscreened), £
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, F -4;
Burst. index, kPa ml/g
Tear index, nlf nl/g

gimhod

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ lé
Burst index, kPa m 75
Tear index, mN m2/g

Additional information:

Sulphate (170°C)

30
48.7

550

6.2
17.9

-6l -
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Pinus radiata
{Monterey Pine)

Plantation experisnce

This tree has been planted in Chile, Italy, Kenya, New Zealand, stc. A Nediterranean
type olimate, like in its natural habitat (southern California), seems to offer the most
favourable growing conditions. The growth of the tree is in the medium range, and yeilds
wp to 40 m3/hasa at & rotation of 25 years have been reported in New Zealand.

Referemces: 21, 68

Wood characteristics

The deneity of wood in mature trees is about average for softwood, The average fibre
length is between 2 and 4 mm depending upon tree age. Fitres of about 2 mm length were
reported for trees 7 and 7 - 15 years old and cultivated in Kenya. No data on lignin con-
tents are available,

Pulping oharacteristics

Nechanioal pulp of suitable trightness and sirength has been prepared from this wood,
Chemimechaniocal sulphate pulps with average tear strength have been cooked to high ylields,
60 - 65 percent. Chemical sulphate pulps obtained at average pulp yield show high tear
values at low degrees of beating,



Scientific name:  pjnus radiata Common name: References 3
Country: Kenya
Wood sample characteristics
Wood sample origin: Chemical characteristics:
Plantation-grown Ez;:z:ivu, %
Under 7 a and 7-15 a logs Methanol
Ethanol-bengene 0.80 2.06
Solubility, %
in water
Density and fibre characteristics: in 1 % FaCH
Basic density, kg/m> 280 360 Ash, %
Fibre length, pm x) 2 240 2 150 Lw'un' %
i 48 42 Holocellulose, % 63.6 61.4
by width 8, pm= 4.2 4.6 Croes-Bevan cellulose, % *
umen ' pm 40 33 Pentosans, %
Length/width ratio a7 51

Runkel ratio
Flexibility ratio

Additional information:

x) 1000 pm = 1um

Additional information:

- B8lt -



Pulping and papermaking characteristios

{nbleached

Prooess

Chemical consumption, % X)
Kappa number

Yield (unsoreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N u/g
Buret index, kPa m2/g
Tear index, alf ‘2/8

1 eached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Preeness

Tensile index, ¥ -4
Burst index, kPa = 75
Tear index, aF¥ a2/g

<Ta
semi-kraft
Tl

67.8
3.7

Valley
490
50.4
3.6
8.0

Additional information; X) Aote alimli

T=15 a
semi~kraft
Tel

62.6
0.5

- 61¢ -



Soientifio names Pinus radiata

Common namesg

Country: Australia

References 14

Wood sample characteristios

Mood swwple origins

From Flymn Creek Tree Farm, Gippsland, Viotoria
age 10 a

Density and fibre charscteristios:
Basic density, kg/a>

Fibre length, pm x)

Pibre width,

Wall thiokness,

Lumen width, p

Length/width ratio
Runkel ratio
Flexibility matio

Additional informations

x) 1000 pm = 1mm

Chemical charscteristioss

Extractives, %
Ether
Nethanol
Ethanol-bengene

Solubility, %
in water
in 1 ¢ NaGH

Ash, %
Lignin, %
Holocellulose, %

Croes-Bevan celluloss, %

Pentosans, %

Additional informations




Pulping and papermaking characteristios

Unbleached °

Process Sulphate 177 C

Chemioal oconsumption, % 13 - 15 K0 22 sulphidity
Kappa number 35

Yield (unscreened), % 50

Soreenings, % 2

Brightness

Beater or refiner Lampen mill fertilized” sterilized” fertilized & sterilized™
FPreeness 600 600 600 600
Tensile index, ¥ n/g 68.0 100.3 100, 2 65.0
Burst index, kPa m2/g 7.2 7.6 Te7 5.0
Tear index, wll »2/g 13.8 13.1 12.2 18.2
Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ :4
Burst index, kPa g

-

Tear index, uF m</g

Additional inforsatiom: x soil fertiliser treaiment: P 250 kg/ha, K 630 kg/ha
soil sterilization: ohloropiorin & bromide 336 kg/ha

—in'-



Soientific names Pinus radiata

Common names

Country: Chile

Reference:

17

Wood sample characteristics

Wood sample origins

From mountains Nahuelbata, Bio-Bio

Density and fibre characteristios:

Basic density, kg/n>
Pibre length, pa x)
Pibre width,

Wall thiokness, ym
Lumen width, pm

Length/width ratio
Runkel ratio
Plexibility ratio

Additional informations

x) 1000 pm = 1mm

Chemical chamacteristics:

Extractives, %
Ether
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 4 NaCH

Ash, %
Lignin, 4
Holocellulose, %

Cross-Bevan oellulose, %

Pentosans, 4

Additional information:

- 2et -



Pulping and papermaking characteristics

1eached

Proocess

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Preeness

Tensile index, N n/g
Burst index, kPa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -4
Burst index, kPa m 73
Tear index, nN mZ/g

Additional informatiom:

Neochanical pulp

60 (Elrepho)

105
28

52

-Ez{-



Soientifio namet Pinus radiata

Common names

Country: Italy

References
31, 60

Wood sample characteristios

Wood sample origins

Sample from state forest "Sette Fratelli",
Gagliari, Sardinia
Wood age 33 a

Density and fibre characteristiocss
Basic density, kg/.3 510
Pibre length, pm x) 4 000
Pibre width, pm

Vall thickness, ym

Lunen width, pm

Lengthridth ratio
Runkel matio
Flexibility ratio

Additional information:

x) 1000 pm = 1mm

Chemical characteristics:

Extractives, 1. 3.10
Ether
Methanol
Ethanol-benzene

Solubility, %
in wvater
in 1 € Na(B

Lignin, %
Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional information:

= bet -



Pulping and papermaking characteristics

Unbl eached

Process

Chemical comsumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ u/g
Burst index, kPa m2/g
Tear index, w¥ w2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, mF m2/g

Additional information:

- 62¢ -



Soientific name:

Pinus radiata

Common names Monterey pine

Country: New Zealand

Reference; 68

Wood sample oharacteristics

Wood sample origin:

Sample from Kaingaroa Forest

Wood age 25 a

Growth rate 40 nafha'a

it fibre characteristios:

Basic density, kg/a>
Pidbre length, pu x)
Fibre width,

¥all thi ,
Lunen width, pn

Length/width ratio
Runkel ratio

Flexibility ratio

Additional information:

x) 1000 pm = 1mm

370 (inner) 420 (outer wood)

2 100 - 3 900

Chemical characteristioss

Extractives, % 2.0
Ether
Nethanol
Ethanol-bengene

Solubility, %
in water
in 1 % Na(H

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional information:

-93{-



Pulping and papermsking characteristics

Unbl sached

Proocess

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N n/g
Buret index, kPa m2/g
Tear index, nll a2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa »2/g
Tear index, =N m2/g

Additional information:

Sulphate (170°C)

30
47.8

625

T-4
14.3

_Lz{-
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Pinus taeds
(Loblolly Pine)

Plantation experience

This species ie native to the eastern and southern U,5.A. It is the fastest growing
species of the "southern pines", In its natural habitat it is planted on deforested land.
Suocessful acclimatigation has been reported from many countries in Afrioa, Asia and
Australia, The results have been lese good in Kenya. The present samples are from planta-
tions in the UsS.A., Brazil and New Zealand. In New Zealand the growth was 30 m3/hl'l at
25 years rotation,

References: 21, 68

Wood characteristics

The wood density ie in the range normal for softwoode used for pulping, The fibre
length is slightly below average. The legnin content is in the range normal for softwoocds.
Pul characteristics

The sulphate pulp yield is low to average for softwoods, The eirength charaoter-
istics are typical for a U,S. southern pine pulp,



Soientific name: Pinus taeda

Common names

Country: Brasil

Reference: 26

Wood sample characterietics

Wood saaple origini

Plantation
11 years

Density and fibre characteristics:

Basic density, k;/n3
Pibre length, pa x)
Pibre width,

Wall thickness, ym
Lumen width, p=

Length/width ratio
Runkel ratio
Flexibility matio

Additional information:

x) 1000 pm = 1mm

340

2 180
43. 81
4.96
34,28

63

0. 289

0.78

Chemical characteristics:

Extractives, ¢
Ether
Methanol
Ethanol-bengzene

Solubility, %
in water
in 1 £ ¥acH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional information:

2.1

1.8
8.0

0.4
28.8

48,8
10.4

ott -



Pulping and papermaking characteristics

bl sached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), £
Screenings, 4

Brightness

Beater or refiner
Preenesns

Tensile index, ¥ n/g
Burst index, kPa ml/g
Tear index, uN n2/g

Bleached

Sequence

Chemical consumption, ¥
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K m/g
Burst index, kPa m2/g
Tear index, nF m2/g

Additional information:

Sulphate (170°C)
20
25
47.6
0.4

Jokro
x)
58419

4,46
14.6

x)

at sheet density 0.600 g/cm3

prs
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Soientific name: Pinus taeda L.

Common name: Ioblolly pine

COuntry: U.S.A,

References ¢

Wood sample characteristics

WNood sample origins

Plantation
16 years

Density and fibre oharacteristics:

Basic density, kg/a>
Pibre length, pm x)
Fibre width,

Wall thickness, ym
Lunen width, pm

Length/width ratic
Runkel ratio
Flexibility ratio

Additional information:

x) 1000 pn = 1mm

399

2 8710
46.16
5.14
35.87

62

0.290

0.78

Chemical characteristics:

Extractives, ¢
Ether
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 % NacH

Holocellulose, %
Cross-Bevan oellulose, %
Pentosans, %

Additional information:

4,8

1.5
10,8

0.4
27.9

45.5
12.5

2te -



Pulping and papermaking characteristics

Unbleached o
P——"—"'m“” Sulphate (170°C)
Chemical consumption, ¥ 20

Kappa number 23

Yield (unscreened), % 42.0
Screenings, ¢ 0.4
Brightness

Beater or refiner Jokro
Freeness x)

Tensile index, K a/g 82,94
Burst index, kPa m2/g 6.56

Tear index, nf m2/g 15. 4
Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K a/g
Burst index, kPa m2/g
Tear index, ¥ m2/g

Adaitional informstiont X) o4 gpeet density 0.600 g/om>

- fff-



Soientifio name: Pinus taeda

Common name: lLoblolly pine

Country: New Zealand

Reference: 68

Wood sample characteristics

Wood sample origin:
Sample from Ratoehu Forest
Wood age 25 a
Growth rate 30 m /ha‘a

Density and fibre characteristics:

Basic density, kg/l3 330 (inner) 410 (outer wood)
Fibre length, pm x) 2 600 - 4 700

Fibre width,

Wall thickness, ya

Lumen width, pn

Length/width ratio
Runkel ratio
Flexibility matio

Additional informations

x) 1000 pm = 1mm

Chemical chamacteristics:

Extractives, %
Ether
Methanol
Ethanol-benszene

Solubility, %
in water
in 1 4 FatH

Ash, %

Lignin, %
Holocellulose, %
Cross~Bevan cellulose, %
Pentosans, %

Additional information:

3.0

-Pee -



Pulping and papermaking characteristics

Unbl eached

Process

Cheaical consumption, %
Kappe number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Buret index, kPa m2/g
Tear index, N n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N a/g
Buret index, kPa m2/g
Tear index, ok m2/g

Additional information:

Sulphate (170°C)

30
45.2

PF1
575

7.0
15.2

- GEE =
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Piptadenis oommmis
(Jacave)

Plantation experience

Piptadenia, with about 80 speoies, is alundantly represented in 4ropical South
Anerioa, sparingly in tropiocal Africa and Asia and in New Guinea, The larger trees supply
good timber of looal utility, but their principal velue is in the bark whioh is an impor-
tant source of tanning material, Some species are planted for shade and decorative purposes
in perks and along highways. The trees are at their best in northern Argentina and in
Paraguay and Bragil,

References: 58

Yood characteristios

The species has very short fibres that are comparatively thin, but thiok-walled,

Pul characteristics

The wood requires a high alkali charge in sulphate cocoking in order to arrive at
sooeptable levels of screenings. The pulp yield is low for a hardwood. The unbleached
pulp exhibits strength characteristics similar to eucalypt pulp.



Soientific name: Common names Jacave References; 32

Piptadenia communis
Count Ty Brazil

Wood sample characteristics

Wood sample origing Chemical characteristioss
Extractives, %
Ether
Nethanol
Sample from the Escola Superior de Florestas in Viscosa, Ethanol-benzene

Minas Gerais State
Solubility, %

in water
Density and fibre characteristics: in 1 % NaCH
Basic density, kg/a>
Ash, %
Fibre length, pm x) 110 .Y
Lignin, %
Fibre width, 18,2
Holocellulose, %
Wall thickness, pm 3.5 C 11ul ¢4
L width . rose-Bevan ce ose,
*pn 10.9 Pentosans, %
Length/width ratio
Runkel ratio 0.65
Plexibility ratio 0.60
Additional information: Additicnal information:

x) 1“»’!.- 1mm

- gtE~



Pulping and papermeking characteristics

Unbl eached

Process

Chemical comsumption, %
Kappa number  x)
Yield (unscreened), %
Screenings,

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, uK u2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K m/g
Burst index, kPa ml/g
Tear index, o¥ m2/g

Additional information:

Sulphate
25 Nay0 (charge)
13.6
48.8
0.04

350 CSF
113
5-2
7.8

x)Permanga.ﬂa:t:e Number

- 6E€ -
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Piptadenia rigida

Plantation experience

The speoies is one of the best known Piptadenia speoies, generally considered to
be the true Agnico of southern Bragil, See Piptandenia communis.

References: 58

Wood oharacteristics

The speciee has short filres that are thin, but thick-walled,

Pul charaoteristios

A high charge of alleli ib required for sulphate oooking, and the pulp is obtained
in comparatively low yield for a hardwood. The strength characteristios of the pulp
resemble those of eucalypt pulp,



Soientifio names Piptadenia rigida

Common names References 35

Country: Brazil

Wood sample characteristics

Wood sample origini

Sample from the Escola Superior de Florestas in Viscosa,

Minas Cerais State

Density and fibre charecteristices:
Basic density, kg/a>

Pibre length, pu x) 1 130
Fibre width, 4.8
Wall thickness, pm 4.0
Length/width ratio

Runkel ratio 117
Plexibility ratio 0.46

Additional informations

x) 1000 pm = 1mm

Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-bengzens

Solubility, ¥
in water
in 1 % Wa(H

Ash, %

Lignin, %
Holocellulose, %
Crose-Bevan oellulose, %
Pentosans, %

Additional information:

-2Vt -



Pulping and papermaking characteristics

Unbl eached

Proocess

Cheaical consumption, %
Kappa number x)
Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, K a/g
Burst index, kPa m2/g
Tear index, ull m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¢
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, nN n2/g

Additional information:

Sulphate
25 Na0 (charge)
12.8
453
0.8

350 CSF
118
6e7
9.9

x) Permanganate Number

- Ve -
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Populus deltoides
(Eastern Cottonwood)

Plantation expsrience

It is a North Amerioan species that flourishes in the upper parts of the Mississippi
and Missouri valleys, The tree is often planted for windbreaks, shade and pulpwood in the
UsSeds, but partioularly in Argentina and Chile, The present sample is from the Parana
river alluvials, and ite growth is reported as higher than 20 m3/ha-a.

References: 57, 58, 67

Wood oharacteristics

This low~density wood has filres of about average length for hardwoods, The fitre
width seems normals The lignin oontent is about normal for hardwoods,

Pulping oharacteristios

The refiner mechaniocal pulp made from the wood exhibits comparatively low siremgth
values. Impregnation of the fibre material with sodium hydroxide at ambient temperatwre
reduwes the hrightness, but increasee the strength properties to acoeptable levels,



Soientific name: Populus deltoides

CVe 1 - 63/51

Common name: Alamocarolino

me jorado
Countryt  Argentina

References 57

Wood sample characteristics

Wood sample origin:

Delta of ana River
20 - 25 mgua-a

Density and fibre oharacteristics:

Basic density, kg/l3 335
Fibre length, pm x) 1 034

Wall thicknees,
Lumen width, p=

Length/width ratio 46.8
Runkel ratio
Flexibility ratio

Additional informations

x) 1000 po = 1om

Chemical characteristicss

Extractives, %
Ether
Methanol
Ethanol-bengens

Solubility, %
in water
in 1 4 NaCH

Ash, %
Ligmn, %
Holocellulose, %

Crose-Bevan cellulose, %

Pentosans, %

Additional information:

2.30

2,62
22,22

0.89
23,72
72,98

56041
20.11

- obt -



Pulping and papermaking characteristics

* Unbl eached

Proocess

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, £

Brightness

Beater or refiner
Preeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, ull m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m»2/g
Tear index, mN m2/g

Additional informations

Neohanical

60

Sprout Waldron
65 SR
15.3
0.6
1.3

Bauer

Cold soda (25°C)
4 - 20 g NaOH/1

48 - 45
606

65 SR
17 - 45

15 = 2.7

- Pt -
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Populus X suramericana

Plantation experience

The present samples represent various poplar hybrids, all grown in the Parana river
delts in Argentina, No detailed information of the hybrids is available, The growth is
reported to exoeed 20 m>/hava.

References: 57

Wood characteristics

The wood characteristice - density 350 lg/m3, fitre length about 1 nm and width
20 mm - are common for poplar epeoies, The lignin content is also normal for hardwoods,

Pulping characteristios

The wood species have been tested as fibre sources for refiner mechanical pulp (RNP),
Aocording to the results, the RNP is of wnaoceptable sirength, tut by introduotion of
chemioals in the process the pulp strength can be improved considerably.



Soientific namet

Populus

3 species

Common name: Poplar

Country: Argentina

Reference:

25

Wood sample characteristics

Nood sample origin:

Delta of Parana River

mean values for 3 species of poplar
P, euramericana CV "1 -~ 154"

P. esuramericana CV "1 - 214"

P. deltoides CV "1 - 63/51"

Density and fibre characteristics:

Basic density, kg/n>

Fibre length, pu x)
Pibre width,

Wall thickness, pm
Lumen width, pm

Length/width ratio
Runkel ratio
Flexibility ratio

Additional information:

x) 1000 pm = 1um

345
1 038

23

45

Chemical characteristicss

Extractives, %
Ether
Nethanol
Ethanol-benzene

Solubility, %
in water
in 1 % Na(H

Lignin, %
Holocellulose, %
Cross-Bevan ocellulose, %
Pentosans, %

Additional informmtions

2.29

255
20.86

1,01
23,06
T2.35
58428
19.6

- 0S¢ -



Pulping and papemaking characteristios

bl eached

Proceas

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N n/g
Buret index, kPa m2/g
Tear index, wl n2/g

Bl eached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freenesas

Tensile index, ¥ -4
Burst index, kPa m 73
Tear index, aF m2/g

Additional information:

Nechanioal

65 SR
17

1.5

15€=



Soientific nawmes Populus euroamericana Common name: Alamo 214 Reference: 57
Ve 1 =2
* u Country: Argentina
Wood sample characteristics
W le o Chemical characteristicss

Delta of Parana River

20 - 25 o3/hasa

Density and fibre oharmcteristics:

Basic density, kg/a> 319
Fidbre length, pn x) 994
Fibre width, 23,8
Wall th:loknu‘,- p=

Lumen width, pm

Length/width ratio 41.8
Runkel ratio

Flexibility ratio

Additional informations

x) 1000 pn « 1=m

Bxtractives, %

Ether

Methanol

Ethanol-bengzene 2,33
Solubility, %

in water 2,50

in 1 % NacH 21.22
Ash, % 0.99
Lignin, % 23.21
Holocellulose, % 70495
Crose-Bevan oellulose, %58,35
Pentosans, % 19.85

Additional informations

- 26t -



Pulping and papermaking characteristics

Unbl eached

Prooess

Chemical comsumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Preeness

Tensile index, § m/g
Burst index, kPa m2/g
Tear index, ull nl/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Preeness

Tensile index, ¥ -é
Burst index, kPa m 73
Tear index, uf m2/g

Additional information:

Nechanical

57
Sprout Waldron Bauer 606

65 SR

15.5
0.6
1.5

- £5¢ -



Soientific name: Populus eurcamericana Common name: Alamo AN References 57
CV. 1 ~ 154
Country: Argentina
Wood sample characteristics
Wood sample origins Chemical characteristioss
Delta of River E’;‘;‘:I_“’”' %
20 - 25 w'/bata Nethanol
Ethanol-benszene 2.23
Solubility, %
in water 2052
Density and fibre oharacteristios: in 1 4 RatH 19.14
3
Basic density, kg/m 360 1.1
Pibre length, pm  x) 1 086 ‘.’h'.ﬁ 3
Lignin, % 22,24
Pibre width, Jm 22.8
. Holocellulose, % 73,13
Wall thiokness
Lumen width ' Crose-Bevan cellulose, % 66,07
' pu Pentosans, % 18.90
Length/width retio 4T.6

Runkel ratio
Flexibility matio

Additional informations

x) 1000 pm = 1mm

Additional informations

- PoE -



Pulping and papermaking characteristios

Unbl sached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N a/g
Burst index, kPa m2/g
Tear index, ulf m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, aN n/g

Additional informmtion:

Nechanical Cold soda (25°C)

535

Sprout Waldron 12" Bauer 606
65 SR
17,20
0.7
1.9

4 - 20 g NaOH/1

41 - 33

Bauer 606
65 SR

24 - 54
3¢0 = 2.7

~ GGf -
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Salix alba

Plantation experience

The present sample is from Argentina, The stand density in the delta of Parana
exoseded 1 000 tress/ha, and the capacity and growth were 200 m'/ha and move than 15 m3/hase
respectively,

References: 57

Wood characteristics

As far as wood density, fitre dimensions and lignin oontent are concerned, the
samples exhibit values typical of hardwoods.

Pulping characteristics

The refiner mechanioal pulp and the cold soda pulp exhibit typical for poplars and
willows, The sulphate prooess using a low alknli charge gives pulp in low yiled and
strength properties similar to those of beech pulp.



Soientific names Salix alte var. Calva

Common names Saude alamo

Country: Argentina

References

57

Wood sample characteristios

Wood sample origins

Delta of Parana River
1 650 - 1 100 plants/ha

180 ~ 230 m3/ha

15 - 20 n3/haa
Density and fibre oharacteristios:
Basic density, kg/n> 404
Pibre length, pa x) 1 094

Wall thickness,
Lumen width, p=

Length/width ratio 49.1
Runkel ratio
Flexibility ratio

Additional informations

x) 1000 pm = 1mm

Chemical characteristios:

Extractives, %
Ether
Methanol
Ethanol-benszene

Solubility, %
in water
in 1 % NaCH

Ash, %

Lignin, %
Holocellulose, %
Croese-Bevan cellulose, %
Pentosans, %

Additional informations

3.02

3.50
19,96

0.99
21,78
75013
56439
19.61

-GQE-



Pulping and papermaking oharacteristios

Unbleached

Prooess

Chemical consumption, %
Kappa number

Yield (unsoreened), %
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, N m/g
Burst index, kPa m2/g
Tear index, ol n2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, ¥

Brightness

Beater or refiner
Freeness

Tensile index, ¥ -é
Burst index, kPa m</g
Tear index, mf n2/g

Additional inforsations

Mechancial Cold soda (25°C)
4 - 20 g NaOH/1

51.6 59 - 54
Bausr 606

60 SR 65 SR

17.8 25 - 64

0.7 -

2.3 200 - 305

- 65¢ ~
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Salix X argentinensis
(Willow Hytrid)

Plantation experience

Nore than 200 speoies of Salix have been desoribed, mostly of iemperate regions, but
ranging from the tropics to the arctic oircle, They are chiefly shrubs and emall poorly
formed trees, but a few of them attain large dimensions, The pliable young shoots of some
speoies are employed in maling beskets and mats to protect river banks, They are often
planted along streams and irrigation ditohes to prevent erosion. The present samples of
natural willow hytrids are from 200 w3/ha stands in the delta of Parana. The growth rate
exoseds 15 m/hara.

References: 57, 58

Wood characteristios

The wood density is comparatively low for a hardwood,and the fibre length about or
slightly below average, The lignin content is relatively oonstant irrespective of hytrid,
and about average for hardwoods.

Pulping oharacteristics

The strength characterietios of the refiner mechanical pulp are wmsatisfactory, but
treatnent with sodium hydroxide at low temperatures or N5SC-pulping at high temperatures
considerably improve these values.



Soientific names

Salix X argentinensis ov. Hibrido
X salix alba A-114~1

Common name: Sauce A-114-1
Country:s Argentina

References 57

Wood sample characteristics

Wood sample origins

Delta of Parana River

15 - 20 n3/haca

Density and fibre characteristics:

Basic density, kg/a’ 295
Fibre length, pa x) 879
Pidbre width, 18.0

Wall thiokness, pm
Lumen width, =

Length/width ratio 48.8
Runkel ratio
Flexibility ratio

Additional informations

x) 1000 pm = 1mm

Chemical characteristics:
Extractives, %

Ether

Methanol

Ethanol-bengene 2.71
Solubility, ¥

in nter’ 3.48

in 1 % NaCH 20,35
‘lh. ’ 0.83
Lignin, % 21.28
Holocellulose, % 14,76

Cross-Bevan oellulose, %
Pentosans, % ' 628'22

Additional inforwmat.ion:

-29€ -



Pulping and papermaking characteristics

bl eached

Process

Cheaioal oonsumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Preeness

Tensile index, ¥ -43
Burst index, kPa m2/g
Tear index, ull m2/g

Bleached

Sequence

Chemical consumption, 4
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa pl/g
Tear index, =¥ n2/g

Additional information:

Nechanioal Cold soda (75°C)
45 45 ~ 28
Sprout Waldron 12" Bauer 606 Bauer 606
65 SR 65 SR
11.5 21 - 68
0.6 1.0 = 4.0
1.4 2.2 - 3.3

Nssc (170°¢)

25 - 50 Na.2303/1

43 - 40

Bauer
65 SR
T79.5 = 89.5
S¢7 — 844
3¢5 = 3.8

- {9{-



Soientifio names Salix X argentinensis ov. Hibrido Common name: Sauce hibrido References 57
Countrys Argentina
Wood sample characteristics
Nood sample origins Chemical charecteristicss
Delta of Pa.sa.na River Extractives, %
180 - 230 n°/ha Bther
15 - 20 n’/haca Nethanol
natural hyhrid Ethanol-bengene 3.23
Solubility, ¢
in water 4437
Density and fibre oharacteristios: in 1 4 NacH 21,00
Basic density, kg/a’ 370
Pibre width, pm 25.8 bgain, % .
¥Wall thickmess Holocellulose, % 71.93
Lumen width, pm Cross-Bevan cellulose, ¥ 57.14
‘P Pentosans, % 20,86
Length/vidth ratio 3604
Runkel ratio

Flexibility matio

Additional ﬁfomtiom

I) 1“’“- 1am

Additional informations




Pulping and papermaking characteristics

Unbleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater or refiner
Precness

Tensile index, ¥ un/g
Burst index, kPa m /g
Tear index, ol m2/g

Blesched

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, § -{
Burst index, kPa m</g
Tear index, u¥ m2/g

Additional informations

Mechanical

45

Sprout Waldron 12" Bauer 606
65 SR
20,27
0.8
2.4

-g9€-



Soientific names Salix X argentinensis cv., Nestizo Common name: Sauce mestiszo

Country: Argentina

References

57

Wood sample oharacteristios

e ori

Delta of ana River
180 - 230 m’/ha

15 - 20 a3 /haca
Natural hybrid

Density and fibre characteristios:

Basic density, kg/a> 409
Pibre length, pa x) 1 031
Vall thickness, pm

Lumen width, pm

Length/width ratio 40.4
Runkel ratio

Flexibility ratio

Additional information:

x) 1000 pm = 1mm

Chemical characteristios:

Extractives, £
Bther
Methanol
Ethanol-benzene

Solubility, %
in water
in 1 % Ra(H

Ash, %

Lignin, %
Holocellulose, £
Cross-Bevan cellulose, %
Pentosans, %

Additional informations

2,92

2.40
21,11

0,89
23.24
T4.52
58.51
20.26




Pulping and papermaking characteristiocs

Unbl eached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Precness

Penpsile index, ¥ lég
Burst index, kPa m2/g
Tear index, ull m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, K :4
Burst index, kPa 73
Tear index, aN ml/g

Additional inforsation:

Mechanical

50,8

Sprout Waldron 12" Bauer 606
65 SR
17.69
0,7
2.4

= L9t =



Soientifio name; Salix X argentinensis ov. Common name: Hibrido References 57
H. santafesino Santafesino
Countryt Argemtina
¥Wood sample characteristics
Wood sample origint Chemical characteristioss
Delta of Pn.xm River k;::::im, *
180 - 230 m /1“ Methanol
15 - 20 |l3/hA-a Ethanol-bengene 1.78
Natural hybrid
Solubility, %
in water 2.73
Density and fibre oharecteristics: in 1 ¢ Na®H 18,00
Basic density, kg/n’ 362
Pibre length, pa  x) 962 PR et
Fibre width, m 21.0 ! *
Wall thickness . Holocellulose, % 13.69
’ Cross-Bevan oellulose, % 60.16
Lumen width
'pm Pentosans, % 22.44
Length/width ratio 46.1
Runkel ratio

Plexibility ratio

Additional information:

x) 1000 = = 1mm

Additional information:




Pulping and papermaking characteristics

Unbl sached
Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freeness

Tensile index, W m/g
Burst index, kPa m2/g
Tear index, wl m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, uN mZ/g

Additional information:

Mechanical

50

Sprout Waldron 12" Bauer 606

60 SR
13.60
ol6

1.7

Nss¢ (170°¢)
25 - 50 g FayS03/1

43 - 40
Bauer 606
65 SR

7705 - 8300
5¢2 = 546
4.2 - 3'5

-69{—






Salix babylonica var. sacramento
(Sauce Americanc)

Plantation experience

The sample is taken from a 200 mw/ha stand in the delta of Parana. The growth rate
sxoeeds 15 n/haca,

References: 57

Wood characteristios

The wood density and the fibre length are higher than values normally found for
willows; they are 450 kg/n3 and 1,3 mm respectively, The lignin content is in the range
normal for hardwoods,

Pulping characteristios

The refiner mechanical pulp exhibits strength characteristice whioh are not quite
uwp to standard, Treatment before refining with sodium hydroxide considerably improves the
strength characteristics of the pulp to a very good level,



Scientifio name:  Sg1ix babylonica var. sacramento

Common name: gsauce Americano

Country: Argentina

References

51

Wood sample characteristics

Wood le o 3

Delta of Parana River
180 - 230 m3/ha
15 - 20 m3/haca

Density and fibre ocharacteristics:

Basic density, kg/l3 463
Fibre length, pm x) 1 316
Pibre width, pm 21.5

Wall thiockness, pn
Lumen width, pu

Length/width ratio 61,2
Runkel ratio
Flexibdbility ratio

Additional information:

x) 1000 pm = 1um

Chemical characteristicss
Extractives, %

Ether

Nethanol

Ethanol-benszene 2.75
Solubility, %

in water 3.19

in 1 % NaCH 18,37
‘.h’ $ 0084
Lignin, % 22,53
Holocellulose, % 71.03
Cross-Bevan oellulose, % 56,66
Pentosans, % 18,83

Additional informations

-2t -



Pulping and papermaking characteristics

1 eached

Proocess

Chemical comsumption, %
Kappa nusber

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Freoness

Tensile index, N an/g
Burst index, kPa m2/g
Tear index, alf m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ :4
Burst index, kPa 75
Tear index, ulN m2/g

Additional information:

Mechanical Cold soda (25°C)
4 - 20 g NaOH/1

52

Sprout Waldron/Bauer 606 Bauer 606
65 SR 60 SR
21,30 25 - 64
0.8 -
2.3 3.6 - 4.1

- tlf -
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Sesbanis grandifolis

Plantation experience

The tree grows during 4.5 years up to above 10 m in height and over 200 mm in diameter
st treast height, umder irrigated plantation conditions. The present sample is from Australis.

References: 41

Wood charaoteristios

The nedium-density wood ocontains average length fitrea. No ohemical oharacteristics
are available for the present sample,

Pulping charscteristics

Sulphate pulp has been obtained in comparatively low yield and ite strength character-
istics correspond roughly to those of beech sulphate pulp, The bleaching response is quite
acceptable, but strength losses ocowr particularly as regards the tensile strength, NSSC
pulping gives pulp with good strength charactistios,



Soientifio names Sesbania grandifolia Pers,

Common names

Country; Australia

References 41

Wood sample characteristics

Nood sample origins

Kimberley Research Station, Kununurra, W. {(Order River
Irrigation Area) Australia

4.5 years old trees from irrigated plantation

Diameters (bh) 20 - 33 om

Heights 10.8 - 12,9 m

Butt,middle and top logs of 7 trees

Density and fibre oharmoteristioss

Basic density, kg/a> 356
Fibre length, pu x) 1 140
Pibre width,

Wall thiockness, ym
Lumen width, p=

Length/width ratio
Runkel ratio
Flexibility ratio

Additional informations

15 = 19 % bark (by volume) of logs
x) 1000 pa = 1mm

Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-bengene

Solubility, ¥
in water
in 1 % Na(H

Ash, %
Lignin, %
Holocellulose, %

Cross-Bevan oellulose, %

Pentosans,

Additional informations

- 9Lf =



Pulping and papermaking characteristics

Unbl sached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Screenings, %

Brightness

Beater cr refiner
Precness

Tensile index, ¥ n/g
Burst index, kPa m2/g
Tear index, olfl m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Preeness

Tensile index, X lé
Burst index, kPa m 73
Tear index, oR m2/g

Sulphate
15 (charge)
21.1
46.3
0.4

300 CSF
75

CEHD
5.4 (% Cl in Cand H)

953
43.8
88.7 % Elrepho

PFI
300 CsF
55
8

Additional information: gylpnidity 25%, 2 h at max.temp. 170°C

NSSC

15 - 25% Ka,50,43.5 — 5.9% Na,CO,
150 - 129 (charge)

71 - 60

0

203 mm Bauer lab, refiner
300 CSF
50 - 70

6-17

2 -~ 3 h at max.temp. 170 - 180°C

- Lt =
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Terminalia brassii

Plantation experience

Terminalia, with about 200 named species of shrubs and medium-sized to very large
trees, is of pantropical distribution, Numerous American forms of Terminalia are imper-
feotly lmown, Their combined range extends from the West Indies and Mexioco to southern
Brazil and northern Argentina, The trees are often tall and well formed, The timber is
of good quality, but it is not extemsively used.

Referenoes: 22, 58

Wood charaoteristios

The wood is of low density. Fibre dimensions and the lignin content of the wood
sample are not reported,

Pulping oharacteristics

The sulphate cook gives normal yield at suitable Kappa number levels. The pulp yield
is low for hardwood sulphate pulps, The chemical charge is quite normal for hardwoods,
The strength characteristics of the pulp are similar to Scandinavian birch pulp.



Soientific mame: Terminalia brassii

Common names

Country: Papua New Guinea

Reforences 56

Wood sample characteristice

Nood sample origing

Sample from Keravat, New Britain
a) 4, b) 6 and o) 9 year old

Density and fibre characteristios:

Basic density, kg/a> 8) 302 D) 267 o) 287
Fibre length, pu  x)

Fidbre width,

Wall thiockness, pm

Lumen width, pn

Length/width ratio

Runkel ratio

Plexibility ratio

Additional informations

X) 1@?.- T

Chemical characteristics:

Extractives, %
Ether
Methanol
Ethanol-bengene

Solubility, %
in water
in 1 % ¥aCH

Ash, %

Lignin, %
Holocellulose, %
Cross-Bevan cellulose, %
Pentosans, %

Additional informations




Pulping and papermaking characteristics

Unbleached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %
Soreenings, %

Brightness

Beater or refiner
Precsness

Tensile index, ¥ -4;
Burst index, kPa m2/g
Tear index, ol m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, %
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N -4
Burst index, kPa m 73
Tear index, oF w2/g

Additional information:

-2 -
Sulphate Sulphate
16 x) 16 x
22.4 19.4
48,0 48,5
0.3 0.1
PFI PFI
300 CsP 300 CSF
115 135
9.6 7.8

X) Total alkali oharge as Fa,0

Sulphate
16 x)
19.5
48.5

PF1
300 CsF

135
8.9




Sojientific names Terminalia trassii Common names References 22
Countrys Solomon Island

Wood sample characteristics

Li le origins Chemical characteristics:
ti
Sample from trees a) 30 and b) 12 years old Rx;tr;:rxm, *
Methanol
Ethanol-bengene
Solubility, %
in water
ity and fibre characteristicss in 1 ¢ NacH

Basic density, kg/n> a) 325 b) 370 Ash, %

Fibre length, pa x) Ligt’ain, %

Pidbre width, Holocellulose, %

Wall thickness,
Lumen width, pm
Length/width ratio

Runkel ratio
Flexibility ratio

Cross-Bevan oellulose, %
Pentosans, %

Additional informations Additional informations

x) 1000 pm = tum

- 2gt =



Pulping and papermaking characteristics

Unbl sached

Process

Chemical consumption, %
Kappa number

Yield (unscreened), %€
Screenings, %

Brightness

Beater or refiner
Freeness

Tensile index, ¥ m/g
Burst index, kPa m2/g
Tear index, w¥ m2/g

Bleached

Sequence

Chemical consumption, %
Yield on bleaching, ¥
Total yield, %

Brightness

Beater or refiner
Freeness

Tensile index, N -4
Burst index, kPa m 73
Tear index, af »2/g

Additional information:

Sulphate
16 X
36.3
48,0

0.1

205
95

13

Sulphate
16 *

33.4
49.3
0.7

220
95

13

- g€ -
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A ix I1

DEFINITION OF TERMS USED

I, Wood sample oharacteristics

Basic deneity The ratio of oven dry weight of the sample to
its green (wet) volume,

Runkel ratio 2 x fibre wall thickness/lunen width
Flexibility ratio Lumen width/fitre width
Holooellulose The residue after exiraotion and delignification,

either with ohlorine or chlorite, It is supposed
to represent the total content of carbohydrates
in the wood - cellulose + hemicellulose {non-
cellulosio carbohydrates) - but usually some
carbohydrates are lost during the delignifiocs-
tion treatment and some lignin is retained,

Cross~Bevan cellulose The residue in peroent of oven dry wood after
treatment with a sucoession of chlorine, sulphur
dioxide water, sodium sulphite and a 17.5% solu-
tion of sodium hydroxide, It is an approximation
of the cellulose oontent of the wood but can
sometimes be seriowsly in error,

I1. Pul! and Py i
Characteristios

Processes:

Sulphate A process for digestion of the wood with sodium
hydroxide and sodium sulphide as chemioals at
temperatures between 150 C and 170°C. The pulp
obtained with a very low charge of chemiocale
and at high yield is called orude sulphate pulp,

Chenjoal sods A process of digestion of the wood with sodiwm

hydroxide alone ag cooking ohemical at temper-
atures between 90°C and 170°C.



Cold soda

NSSC

Sodiwm bisulphite

Growdwood

Refiner mechanical
pulp (RNP)

Thermomechanioal pulp
(™wp, CTHP)

Chemioal consumption

Kapps number

Yield (unscreened)

- 392-

A chemi-machanioal or semi-mechaniosl process
where the wood is impregnated with sodium
hydroxide at ambient temperature and thereafter
given a mechanical treatment in order to obtain
defibration of the chips.

A semi-chemioal prooess, Neutral Sulphite Semi-
Chemical, and as the name suggests, it ocomprises
treatment of the wood chips with a sodim
sulphite solution with an addition of modiwm
carbonate in order to arrive at neutral or
slightly slikaline conditions, This treatment is
oarried out at elevated temperatures and followed
by mechanical treatment,

A semi~chemical or ohemical prooess with sodium
bisulphite as ocooking chemioal is oarried out at
slightly aoid oconditions. The temperaturs range
is usually 130-160°C. If the yield is left
high, a mechanical treatment is given as a
second stags (semi-ohemical or high-yield bi-
sulphite pulp).

A mechanioal pulping process whers defilration
is achieved by grinding wood billets on a stone
pm“o

A mechanical pulping process where defitration
of the ohips is obtained by means of refining
in disc refinere.

See "RMP", The refining ip made at elevated
temperatures (TP). Chemioal treatment at low
temperatures followed by refining at elevated
temperatures (CTMP).

The consumption of chemicals in the process
expressed as precent of oven dry wood,

The consumption of a 0,1 N potassium permangsnate
solution by 1 g of pulp, under specified ocondi-
tions and expressed as the consumption in ml
corresponding to 50% consumption of the volume
of solution added, It is a direct memsure of
the content of residual ligrnin in the pulp.

The yleld of pulp in the process, expressed in
percent of oven dry wood,
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Soreenings

Brightness

Freeness

Tensile index

Burst index

Tear index

Bleached
Sequence

- 393~

The amount of shives and lmots in the pulp
retained by a screen and expressed in percent
of oven dry wood.

The trightness of a sheet of pulp, measured
under specified conditione with a blus filter
(457 nm) and expressed as reflection factor
with smoked magnesium oxide as 100,

Also ocalled "weiness" or "degree of beating"

it expresses how extensive the beating or
refining treatment has been. Two soales are
applied in this contert:

a) the Canadian Standard Preeness (CSF) with

8 graduation from 1 000 to 0 and

b) the Sohopper Riegler (SR) value with a
graduation from 0 to 100, They are not linearly
related, The following table gives a rough com=
parieon of the two scales:

CSF SR
700 Y
600 2
500 %5
400 32
300 40
200 52
100 68

A measure of the tensile strength of the paper
wnder standard conditions (comversion faotor
from breaking length in m to tensile index in
N.n/g & 0.01)0

A measure of the pressure at which the paper
will burst as determined under standard condi-
tions (conversion fagtor from burst factor to
burst index in kPa,n?/g = 0.1).

A measure of the tearing resistanoe of the papsr
uwnder standard conditions of test (conversion
factor from tear factor to tear index in
III".II!2/B = 001)-

A desoription of the stages of bleaching
applied to the pulp, The following abbrevie-
tions are used:
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Chlorination

Extraction with sodiwm hydroxide
Hypoohlorite treatment

Chlorine dioxide treatment

Peroxide treatment

Hydrosulphite (dithionite) treatment

E‘UBNHO

Yield on bleaching The yield on bleaching expressed in percent of
unbleached pulp.

Total yield on bleaching The total yield of pulp after bleaching,
expressed in percent of oven dry wood,

Brightness See "Unbleached"
Preeness See "Unbleached"
Tensile index See "Unbleached"
Burst index Ses "Unbleached"

Tear index See "Unbleached"
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LIST OF SPECIES EVALUATED FOR PULPING CHARACTERISTICS

Species

Acacia suriculseformis

Acacia decurrens

Acacia mollissima

Albissia falcata

Annona sericese

Anthocephalus oadamba

Anthoosphalus chinensis (see Anthocepbalus cadamba)
Aguilaria agellocha

Areucaria angustifolia

Bursers simaruba

Cedrus atlantica
Cupressus lusitanioa

Bacalyptus alba
Fucalyptus calophylla
Ruwoalyptus camsldulensis
Buoalyptus citriodore
Eucalyptus cloesiana
Eucalyptus cypellocarps
Bucalyptus deanei
Ruoalyptus deglupta
Bucalyptus diversicolor
Bucalyptus dumnii

Eucalyptus fastigaia

Rucalyptus glotulus

Bucalyptus grandis

Bucalyptus mscarthurii

Bucalyptus msculata

Bucalyptus midenii

Bucalyptus marginata

Bucalyptus naudiana (see Bucalyptus deglupta)
Buwcalyptus nitens

Eucalyptus ovata

Buwcalyptus psniculata

Bucalyptus regnans

Buoalyptus robusta

Bucalyptus rostrata (see Bucalyptus camsldulensis)

4 111

Page

1
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3
3
a
45

49

53
57

61
67
)
79

87
91
97

103

109

113

17

127

143

147

153

157
97

161

165

169
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Species

Paulownia fortunei

Pinus caribasa

Pinus elliottii

Pinus halepensis

Pinus insignis (see Pinus radiata)
Pinus insularis (see Pinus kesiya)
Pinus kesiya

Pinus merkusii

Pinus oocarps

Pinus patula

Pinus radiata

Pinus taeda

Piptadenia communis

Piptadenia rigida

Populus deltoides

Populus x eurameriocana

Salix alba

Salix x argentinensis

Salix babylonica var. sacramento
Sesbania grandifolia

Terminalia brassii

Foto-Tipo-iito SAGRAF - Nepolt
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HOH
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