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1, SCOPE OF THE PAPER,

The Paper defines the important reasons for
establishing bagasse newsprint mills in cane Zrowing
countries and states the main criteria for Judging
the viability of such mills,

Five important commeroial ancd ecoromio
aspects which may restrict the operation of barasse
mills or otherwise teud to impose limitations are
discussed,

A brief account is given of a semi-mechanicz]
bagasse pulping process that vas used in a series of
mill scale pulping, papermaking and printing trials in
which acceptable newsprint was produced,

Reference is made to several different
technical approaches to the uubjéct of bagasse newspriont
manufacture and these are briefly reviewed in the context
of their economic as well as technioal merit,

A summary of conclusions and recomuendations ig
given in respect of all the different aspectis discussed,
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2. AIMS AND CRITERIA FOR ESTABLISHING
BAGASSE NEWSPRINT MILLS,

The primary aim for establishing bagasse
newsprint mills in the cane growing countries is to
enahle them to produce snfficient newsprint from
their indigenous national resources to satisfy their
internal market demands, To this may be added in
some cases, the secondary possibility of exporting to
neighbouring countries, To the countries where
these mills may be built, these aims are in accord
with a general policy of industrialisation and the
provision of highly productive and stable employment
in areas where the populatious are heavily dependent
on basic agricultural economies,

Investors in bagasse newsprint mill projeots
may have different objectives according to their
particular interests and these are discussed in more
detail in Sectiom 3.5, It follows that the criteria
by which investors will judge a project may also differ
and particularly, Government and private investors may
differ in the emphasis they place on various factors,
Allowing therefore that any set of criteria is likely
to represent a compromise, the important eriteria for
judging the viability of a bagasse newsprint mill are
considered to be

1, That the quality of the produoct must be
satisfactory and acceptable to the market

2. That there must be a sufficient return on
capital invested,
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3. That there should he the maximum possihle
saving in foreign exchange for the country
in which the mill is built,

4, That in due course the mill cperation
will provide Government revenve by taxation
for sonial and public purposes,

There are no absolute standards to he met iy
considering each one of these criteria; rather it is
necessary to review the combived merit of a project
based on all theso issves and other consequent effacts,
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3. LIMITING COMMERCIAL AND ECONOMIC FACTORS,

Prices and Markets,

The price which a bagasse newsprint mill can obtain

for its product,and the extent of the markets open

to it are decisive factors in determining mill

revenue and profitability.

Ideally the selling price should he competitive with
the price of imported grouundwood newsprint and

Project Studies show that this can be achieved in
several countries where the production costs are low
enough, However, the target is elusive because the
cost of imported newsprint is ill-defined, The
majority of the world's newsprint is consumed by the
industrial countries who therefore conatitute the
important markets for the main producers, Sales of
newsprint to the cane growing countries form only a
very anall’part of the total world market in newaprint;
and the evidence is that the prices of these sales

are unstable and often at depressed levels, It has
also been reported at a recent interunational
conference that the sales are acocompanied by irregular
oommercial practices which confliot with a free market.
This situation creates a difficulty in determining the
price a bagasse newsprint mill may expeot to receive
for its product,

This is an issue of first importance to the Government
of a oountry in whioh a mill muay be built, for the
maintenance of a stable price - which oan still be
competitive - is a necessary foundation to a successful
operation, It is suggested for oonsideration that a
fair price basis for bagasse newsprint would be the
reoognised selling price of groundwood newsprint ia




the country which is the present source, plus the
cost of freight.

Governments will no doubt exercise their views as

to what price a mill may actually receive for its
product and presumably they will take into account
all the poteztial henefits which can accrue to a
nation from the establishment of a mill and which
have been 1isted amongst the objectives, Further
they will appreciate that their influence in
determining the selling price of newsprint iy one
way by which they can attrast private investors

both foreign and national, to a project,

A Government clearly has the option to excrt jts
influence to whatever degree it may considey
Appropriate in the interests or the country and
depending on its overall economic policies it mAy ,
for instance, grant a project some encouragement

by taxation advartages particularly during the
initial years of operation when the debt servicing
burden is heaviest, It may also pgo beyond the
point of stabilising newsprint selling prices and
ensuring the elimination of undesirable trading
practices by establishing tariffs or quotas on
imports, It is not uncommon for grades of paper
other than newsprint to be subject to tarirfs,
usuwally to protect national manufacturers, and if this
is considered a correct policy, there seems no good
reason why newsprint should be treated differcntly,
The size of the market open to a mill determines {ts
capacity, and the larger the mill capacity, the lower
the cost of production, It is clearly desirable to
plan on the basis of pPresent and projected markets
available and to aim for the largest possible output
compatible with machine sizes and roll widths,
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Home markets for bagasse newsprint are the most
reliable, and consumption ot newsprint in a few
cane growing couuntries is already sufficiently
large to justify serious consideration being

given to the counstruction of individual mills to
satisfy these internal demands, As to whether
exports are a commercial proposition depends in
the first place on overcoming the same marketing
problems which affect a home market, namely, to
ensure a fair market price and prioce stability.
Exported bagasse newsprint carrying an increment
of freight cost would have to compete with
imported groundwood newsprint and it would be
unlikely that this could successfully be achieved
if the imported newsprint from the world's major
producers was being so0ld st artificiclly depressecd
prices, Moreover the bagasse newsprint prices
could not be competitive if subjected to high
commissions,

Compared with home sales, export markets inevitably
entail a greater risk if only because the market
conditions are outside the control of the producer

and exporter, The circumstances surrounding the
potential production of bagasse newsprint emphasise
the oase for the establishment of regional ecobnomio
groups of countries, not necessarily to raise external
tariffs but to share their markets under stable price
conditions and enable them to develop their national
industries and resources. ‘




Viability of the Cone sugar Industiry,

An assured supply of bagasse at an economijce priceo
1s a pre-requisite for tte establishment of o
hagasse newsprint mill, The viability of the
operation of the sugar mills whieh arae going to

be relied unon to provide the bagnsse 1is thereforo
A vital issue, In some caser it may be possiblea
and desirable to view the opecation of &4 cnne sugor
industry and a bagasse papermaking oneration as &
single commercial enterprise,

About 70% of the world's suvar is sold iiaterually
within the countries in which it 13 produced ani or
the remainder more than half is marketed for export
under preferential agreements such as the U,S, Sugar
Act, the Commonwealth Sugar Agreement and the pact
between the Soviet Union and Cuba, Under thesse
Arranceaents, the importing countcies have Jong

torm contractual obligations to buy certain tounages -

at agreed price levels which Are considered faic {9
both producer and consumer, Outside those agree=-
ments , the majority of the remaining export market 1s
subject to the International Sugar Agreement of 1969
which is due to bhe re-negotiated in 1974 and which
operates mainly by a system of quctas,

Political changes which are not counnected in their
origins with the worlad sugar market can affect the
operation of the ftnternational preferential
agreements so that quotas and market conditions may
be altered when new agreements ocome into force,

For example, the Commonweal th Sugar Agreement ig
likely to lapse if the U.K. joins the European
Economic Community and whatever may be agreed in
substitution,may affect the positions of the
Commonwealth sugar producers,
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Many countries subsidise their internal price of
sugar in one way or another and the consequences
and long term effects of such a polioy warrant
consideration, An excessive dependence on such
suppoct can lead to weaknesses which might make

a sugar mill extremely vulnerable if political
support were to be withdrawn,

Sueh issues, both international aund internal, can
affect the viability of the cane sugar industries
of various oountries,and this in turn may affect
bagasse availability, However, from the point

of view of a oane sugar mill, diversification

into papermaking can diminish dependence on the
sugar market and can mitigate the effects of lomssoOs
of special sugar quotas or other protection,

The overall forecasts for world sugar comsumption
up to 1980 do not give oause for suspioiom that
there will be widespread oane mill closures in the
present decade, On the contrary, the evidenooc is
of an increase in consumption estimated from 51,8
up to 70.4 million tons hetween 1970 and 1980 with
the biggest peroentage increnses coming in Latin
Aserioa, the Far East and Africa, The new demand
within these regions is likely to be met from cane
grown internally and this alone constitutes a
favourable circumstance for bagi.no ngewsprint
development, Nor is the position discouraging for

. those sugar producers who are dependent wholly or

to some Adegree on exports, for even when taking into
aocoount possible changes in preferential Agreements,
given the oontinued suocoessful existence of the
International Sugar Agreement, it seems liidly that
the free market world sugar prioe can be held at a
level whioh is profitabdle to producers,
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Under all these circumstances in the next decade
there fs not likely to be any genersl depression
in world sugar prices arising either from an
inadequate demavd or an excess of supply of
sugar, and sugar mill closures connected with the

sugar market are only likely to ooccur in
exceptional isolated cases,
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The cost and origin of fuel.,

The release of bagasse for papermaking requires
the provision of replacement fuel for buraning
in the sugar mill boilers as well as fuel for
steam raisiug and other purposes in the paper
mill, )
Fuels available may be ¢il, coal or gas but in
the majority of cases the fuel supply is oi)l and
there are only a few instances in oane growing
regions where coal and gas occur im sufficient
quantities and at low enough cost to be

considered,

Fuel reguirements per tonne of paper produced

vary widely for projected bagasse newsprint mills
according to the extent and efficiemocy of power
generation and the mill departments inoluded,
However, assuming the provision of effioient
oil=fired boilers in the sugar mills and high
pressure boilers with partial electric power
generation in the paper mill, and provision of oil
for lime burning, the total fuel oil requirement
for bagasse replacement and all purposes in a
newsprint mill using a 95% bagasse furnish will

be approximately 1 tonne of oil per tonne of
newsprint produced, This is a signifioant
amount and consequently, the cost of fuel is
normally the most important imcrement of the tetal
sapufacturing ocost, ‘
There are considerable variatiouns in the umit ocost
of fuel oil when delivered to individual loocatioms
in the cane growing oountries dopcndin;'oa ite
origin, the transport and storage systeams involved
and the level of exoise duty charged, A high unit




vnosl ol furnice oll delivered to a4 proposed mild
ltoeatlion may constitute a Fimiting raetor tn
nchieving no cdequate mili profitability, The
effect of variations in the unit price of

furnace cil on total manutacturing cost, ASsuning,
a typical boiler and power plant and lime burning
arrvangement is shown on the graph in Figure 1,
Such calculations take account of the fact that
the efficiency of bagasse fired boilers is usually
very low and of the order of 54% compared with
about R4% for an efficient oi) fired hoiler,
Allowing for this difference in efficiencies,

1 tonne of furnace oi) having a heat content of
18,000 BTU's per 1b, is equal to about 6.75 toanes
of 504 moist bagasse, in the sense that these
quantities of oil and bagasse when burned in
different boilers will generate amounts of steam

having the same useful heat content, In these

terms, to burn bagasse as a boiler tfuel is an
extremely inefficient operation,

It may be economically advantageous to generate
the whole of the electric power demand for a mill
internally, and the optimum solution needs to be
checked in every case having regard to the cost of
Purchasing power, However, in some countries
national power authorities reserve the right to
generate power beyond specified levels,

The wmost effioient fuel burning arrangement would
ocour if it is possible to combine the steam and
power generation servioces of a large sugar mill
with those of an adjacent bagasse newsprint mill,
"In such a case, the bagasse would be transferred
direotly or via an.adjioent store from one mill to
the other,and all the steam and power would be
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GRAPH OF - EFFECT ON TYPICAL MANUFACTURING
COST OF THE PRICE OF FURNACE OIL.
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generated for both units in common high pressure
boilers., The economics nf the power station

would be still further improved if electric nower
could be fed to the national grid during periods
when the sugar mill is not in operation,

In carrying out an economic analysis for any
hagasse newsprint project, it is necessary to
examine with cost models every possible alternative
of steam and power arrangement, since substantial
fifferences can occur between the alternatives jn
teras of the profitability and foreign exchange
oriteria,

Some éountries have fuel resources which are already
or are becoming fully committed ahd in these cases
it is necessary to consider whether the importation
of furnace oil has any significant effeet on foreign
exchange savings, This effect is shown by the
graphs in Figure 2 assuming furnace oil at a price
of U,S.% 2C per toune delivered, The graphs show
that the reduction in nett foreign exchanse savings
resulting from importing oil at thip price, representis
only a small proportion of the very large saving
arising fron eliminating or reducing imports of
newsaprint, and that judged by this criterion a

bagasse newsprint mill is atill Justified even 1f oil
is imported,
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CRAPH OF EFFECT ON TYPICAL CUMULATIVE NETT FOREIGN EXCHANGE
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Comparison with wood based projects,

It is not within the scope of this Paper to maka

8 comparative analysis of wood and hagasgse based
newsprint projects where both these possibilitjas
exist in the same country, For such Purposes,
the circumstances oited in a recent Paper+

Prepared in respect of Latin America are equally
applicable anywhere in the world,

The significant facts are that in the cane groving
countries, sufficient areas of plantation forests
of coniferous wood suitabhle for waking wvewsprint

do not exist, Some countries have the pPoltential
to grow such Plantations but tie trees would teke
about 15 years from pPlanting to reach cutting age,
and plantations on the scale required oould only

be grown by the imp;o-entation of a very long tern
programme, A few countries already have small
coniferous plantations growing up,but the avail-
ability of wood from these areas is far deficient
of what is required to meet newsprint demands,

Some countries have lurge natural coniferous
forests mostly comprising varinus species of pine
but from the point of view of newsprint manufacture,
this wood source has the technical disadvantage
that the older trees produce a rather dark and
resinous groundwood, This can be bleached,but
the cost of doing so 1is oconsiderable, Unfortunataly
the cost of cutting and recovering trees froa these

Jaakko Poyry & Co: Anm appraisal of the newsprint
development opportunities in Latip America,
ECLA/FAO/UNIDO, Paper V, Regional Consultation onm
the development of the forest and pulp aund paper
industries in Latin America, 1970,
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natural forests,which are usually in high and
inaccessible mountainous regicns inadequately
provided with roads and other infrastructure
facilities, is prohibitive, Selective

cutting of young trees is possible but renders

the operation still more uneconomic because of

the increased cutting areas involved,

Deciduous hardwoods are available in the cane
growing countries in much larger quantities than
conifers, but these irees mostly occur in mixed
pnatural forests where selective outting of trees
by species and age for newsprint manufacture

would not be an economio possibility. There

are limited possibilities where trees of about

the same age and species occur in sufficient
concentrations and under these circumstances
pewsprint is being made from Eucalyptus in
Australia and Gewa wood in East Pakietan; there
are also proposals to use Poplar and Willow
species in Argentina, Large plantation forests
of hardwoods suitable for newsprint do not exist
in the cane growing countries with the exception
that Brazil has plantations of young Eucalyptus,
HRowever, it 1is roporte&’that techuical procedures
for producing satisfactory newsprint from
Eucalyptus wood of this age are still in oourse

of development,

To summarise, the cane growing oountries with a fevw
exceptions do unot have sufficisat uaiform supplies
of soft or hardwoods suitable to support a uewsprint
industry. By ocomparison, many of these countries de

* Jaakko Poyry & Co: P.17, 1ibtd - . .




have sufficient bagasse available to produce

oewsprint in mills of capacities of 100,000
tons per annum upwards,

Moreover, comapared
with wood, bagasse has the merit of being

available in bulk supply at the sugar millse
without additiomal harvesting costs,
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3.5 Ownership and mill management,

Who are the likely owners of a bagasse newsprint wmill
and what are their motivations for participation?

They can be grouped in order of their likely
involvement and are the Goveruments of the cane

growing countries, private natiounal investors in those
countries, internaticnal financing ipstitutions and
foreign newsprint companies, &

Goveruments are invariably in a paramouunt position and
their attitudes are decisive in determing whether a
country will establish a bagasse newsprint mill, The
powers of Governments transcend those of all other ,
potentially interested parties in that they can control
the importation of newsprint and strongly influence its
price; they can and frequently do control many or all
of the services which are essential to the operation of
a newsprint mill such as transportation and supplies ot
fuel, power and water and directly or indirectly they -
usually control the cane sugar industry and thoroforé'
oan control bagasse supplies, Invariably Governments
decide the mational fiscal policies which determine
oonditions of investment and levels of taxation and
strongly influence profits,

The residence of absolute power with a Government to

; determine the existenoe and fortunes of a bagasse

! newsprint operation carries with it a oorrespondingly
great responsibility for establishing a prudent polioy
with appropriate partners and ensuring that this 1is

expeditiously exeouted, More thau all other parties,
Governments can derive the greatest benefits from a

L mill operation and they therefore have the greatest
inoentive to partioipate, ‘




* Govornments have amongst their
responsidbilities the maintenance of a sound national
economy, the promotion of pProfitable iodustry, the
maintenanoe of a positive foreign exchange balance
and the provision of stable employment for the
population; their participation in a bagasse
newsprint operation would be in accord with these
rouponsiblliylot. - In faot, 1t 1s very rare for a
bagasse newsprint mill to be oconsidered without the
@otive participation of the Government concerned
and as might be expected the majority of promotions
in this field are led by Governments, It is usually
the case that Goveruments in the cane grovwing '
oountries not only require a majority of national
equity capital inveetment in projects of national
importanoce, dut also prefer part of the investment
to originate from private sources, Such investors
may be private individuals, banks or other corporations
and thol; motivation for investment {s normally
oonfined to obtaining a profitable return on oapital
inveeted, However, ‘there may be a seoondary
motivation and for instance national papermakers or
newsprint oonsumers Bay wish to secure an
interest,

Considering the position of the world's newspriat
companiee, it must de rememdered that their motivasion
is to make profits and apeoifically to do 80 by
iavolvement in the newsprint industry..  Secendly,
more than any other parties they ocontrol the greatest
resourcee of personnel experienced in newsprint
Production and marketing. However, deepite the

faot of a steadily rising demand for neveprint 1o all
oountries, 1t 1a inevitabdle that these ocompanies see
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the installation of bagasse newsprint mills as a
potential threat to their existing markets and it

is not surprising, therefore, that they tend not
actively to promote such developments, Yet these
ocompanies are not disinterested, for if they can
vegotiats compromiee arrangemente with the Governments
and any private investore involved whereby the
pewsprint company provides management services and

is given the opportunity to make a profitable
investment, this may improve their worldwtde
competitive poeition and be commercially attractive,
Thess geusral ociroumstancee 2f oourse apply to a ‘
large proportion of private foreign investment iv now
industries in developing oocuntriee,

In summary, Governmente, private investore and the
newsprint ocompanies have widely varying motivatious,
however oompelliug, for partioipating in bagasse
newsprint mills, Partially for this reason thoy tend
to maintain isolated oommercial positions added to .
whioh the newsprint oompanies are geographically remote
from the oane growing regicns; iosvitably initial
msutual .ontaots are largsly bdy chance,

Given thess circumstancee, there is every juetification
for the newer international financial and industrial
organisations to extend their activities more widely
inte a positive promotional role, This should be a
catalytio funotion for the ultimate decisfone and
respousibilities msust reside with the shareholders.
Thoee international organisatione which are empowersd
to partioipate fimanoially in projects of this type
have a vital and expanding role to play for they are
in a unique position to facilitate greatly the
formation of promoting organisations inoluding




participation in pilot companies to develop
projects, provide equity and loan capital

and endow projects with a broader base nnd
stability by their presence,

The difficulties involved in hringing together
and reconciling the different views of potential
investors who may be interested in participating
in bagasse newsprint projects constitute the
greatest impediment to progress in this field,

i
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4,1

4, TECHNICAL CONSIDERATIONS,

Comparisons with e n ewsprint mapufacturin
methods thods hth existiog Reweprio: mpuiaiau

The world's newsprint industry is located mainly in
the temperate climatic rsgions of the northern
hemisphere, These regions have extensive coniferous
forests and water supplies and have developed thriving
paper industries producing all grades of paper, The
economic communities of the regions have substantial
industrial resources in terms of techuology, skilled
manpower and oapital, _ ,
Newsprint as it is generally known,is made uunder these
circumstances and is produced as cheaply as possible
compatible with its function as a printing paper,

The properties of mcdern newsprint vary widely
particularly in respect of basis weight and primting
qualities,according to the type of printing presses
on which it will be run and the gquality of the ultimate
publication, Within these limits, the properties are
mainly determined by the availability and cost of wood
and pulp, the needs to produce paper at low cost on
fast wide paper maohines and print on fast presses in
order to mass produce copies in a limited time,and the
need to produce an acceptable and clear printed
impression having regard to the type of newsprint and

‘the qualities and costs of inks,

The fact of making newsprint primarily frem bagasse
does not change the basic requirement to produce
newsprint having acceptable printing qualities at the
most economic cost but there is no good reason why the
properties have to be identical, when using bagasse or
any other fibrous souroce as the basio raw material,toe
those applicable when using couniferous wood., The most

.

. - <
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significant potential difference between coniferovs
newsprint and bagasse mewsprint is in the pulping
methods and the furnish, and whereas in the former
case the optimum economic solution is to use a
minority proportion of chemical long fibre primarily
to give strergth and freeness and a majority
proportion of mechaniocal groundwood to provide hulk,
opaoity and properties which colleotively atd
printability, it does not necessarily follow that
bagasse newsprint should be made from a similar
furnish nor even that full chemical or mechanical
pulps should be used at all, For bagasse, the
optimum furnish and pulping procedure should be
decided only by the technical requirements for its
use and the economic circumstances applicable in the
developing ocountry concerned and not by attempting
to follow the methods whioch are used for making
coniferous groundwood newsprint in countries which
for the most part have entirely different climatic,
economic and social cirocumstances,




Production Trials with a semi-mechanical Pulping
Process,

A series of mill scale bagasse newsprint production
trials have been carried out during the last 10

years using a seni-mechanical pulping process
developed at the hagasse pulp and paper mill of

Cia Industrial de San Cristobal S,A. in Mexice City.

A large number of variaticns in this technology

have been tested aud although the pulp has always
been made in that mill, the paper has sometimes

been made on wmachines in other mills to permit the
investigation of the effects of different paper
machine designs when rununing with this type of

pulp. -

The process commences with a good depithing system
having an average overall yield on raw bagasse of
about 70%, It is comsidered that it is uneccnonmic

to use a higher degree of depithing omn account of the
higher cost of depithing plant and higher operating
costs in terms of powsr comsumption; moreover im view
of the greater bagasse requirement,bagasse availahility'
and transportation becomes a limitation in some cases,
Primary depithing is applied at the sugar mills in
order to upgrade the fibre before purchase and
secondary wet depithing at low consistency in water is
applied at the pulp mill to remove more pith and clean
the fibre, This is followed by dewatering prior to
low oonsistency impregnation in caustic soda aund rapid
digestion in normal short oyole oontinuous horizontal
digester units, The amount of caustic soda absorbded
during impregnation is kept withim the range of

7 to 8% NaOH which gives a digestion yield of about
70% on depithed fibre, After this mild digestion
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the fibre is subjected to coarse screening” where

therc is a reject rate of more than 50%, The
rejected material defibres readily in a disc mwill
without having its fibrous nature destroveaed,

Power consumption 1s reduced and strength properties
improved when disc milling is carried ocut under
pressure, Disc mill maintenance is wormal, The
coarse screen accept fractiowm by--passes the dise

mills and thcreby avoids any possibility of its
mechanical degradation; it is subsequently re-combined
with the disc milled fraction to give a single pnlp
stream for washing, cleaning and bleaching, Adequate
brightness is achieved in two stages of hypochlorite
bleaching with a yield of about 93¢, The average
overall yield of pulp bleached to 620 in one of the
major trials was about 46% calculated on raw undepithed
bagasse intake, A block flow diagram of the process
used is shown in figure 3,

Counsiderable practical experimental work has beesn done
at this mill in order to determine the optimum ,
Proportions of chemical and mechanical treatment necessary
to produce a pulp which not only has adequate streangth
and other important proportie- but also contains
sufficient fines to make paper having good printing
qualities, Figure 4, shows the beating curves in
respect of the strength properties for one typical
batch of pulp produced in a receunt trial,

Bagasse is a short fibred material and the conclusions
of the research team at San Cristobal coocur with those
~ of other research workers that excessive mechanical

D.S.Cusi: Commercial experience in the depithing and
fibre fractionation of hagasse, ECA/BTAO/FAC.
CONF/PAPER II, b,3., Pulp and Paper Development in
Africa and Near East, 1965,




S$UGAR
|
MEL FINES
] RETURN
PRIMARY
DE PITHING
]
LK
STORAGE
J
SECONDARY

e omr———
OEPITHING | pines

- ——-&' nsusriucv!: HaOM
|
| PRELSSING ‘
' I
( PARTIAL
| DIGESTION
| 1 coARSt
ALTERNATIVE COMSE RLJCTS
SCRALININGS ‘ SCREENING - 1
ROVTE I Sine
| ACCEIPTS MILLING
I ]
|
| WASHING
| LIQUOR
| RECOVERY
|
! 113
| MILLING
e e e od TNt - T
SCRLLMNG -~
1 : SCREENINGS
st
SLEACHNG

SUMI- BLEACHED PULP

FLOW_DIAGRAM FOR THE PRODUCTION OF NEWSPRINT
"GRADE_SEM| - MECHANICAL BAGASSE PULP.

FIGURE 3




27

STRENGTH PROPERTIES OF NEWSPRINT
GRADE SEMI - MECHANICAL BAGASSE PULP.

SEM! -BLEACHED NEWSPRINT PULP.
BRIGHTNESS + 82 10° GE

—————————— — UNBLEACHED NEWSPRINT PULLP

KkMNQ4 * 24 25

CIA.INDUSTRIAL DE $AN CRISTOBAL Sa (NFI 70-801/0T 5200)

DEVELOPMENT BY BEATING. |

TEAR FACTOR

v —  BURST FACTOR
T —

\\

100 too 300 400 800 600 00
FREENESS C.S.

FIGURE 4




pulping destroys the fibres to such an extent that
it becomes necessary to add high proportions of

expensive soft wood long fibre in order to obtain
adequate streugth properties, The additional

cost of long fibre more than offsets the reduction
of costs consequent to deoreasing soda usage, It
is also apparent from this research work that some
degree of softening of the intercellular bénding

is neoessary if bagasse is to be defibred in disc
mills without degradation of the fibres themselves;
the mild soda digestion used in this process
achieves this objeotive,

A Turther reason that a certain degree of chemical
treatment has been maintained in this process is to
permit the preparation of pulp having sufficient
brightness, Present day world newsprint standards
demand a sheet brightness level in the range |
58 to 60° ¢.,E, and even more in some cases and it is
therefore essential that bagasse pulp for this purpose
has to be bleached if it is to meet these conditions,
Freshly crushed bagasse at the sugar mills often has
a light colour - not as bright as high quality
softwoods which are used in ihe groundwood industry -
but suffioient to produce a pulp of about 50° G.E.
brightness without bleaching. Usually, however,
bagasse does not have even this colour and soon
darkens when placed in storage, Some chemioal
treatment and bleaching is therefore inevitable,

As is well known amonget research workers on bagasse
| rulping, early experimental produotions of semi-
ohemical pulp revealed a deficiency in opaoity level,
This has been sufficiently overcome by adjustiung the
digestioun, diso milling and bleaching conditions and
in a recent bagasse newsprint produotion run made in
Canada from Mexican pulp, adequate opacity was
achieved with a olay retenition of 6%, Other
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newsprint productions with adequate opacity have
been made without clay but using smaller quantities
of titanium dioxide and other paper making additives,
The addition of clay in these proportious is not
considered to be disadvantageous and on Fourdrinier
machines the two sidesness of the paper‘produced

did not constitute a shortcoming iu either papermaking
or printing, It 18 considered that whilst the
printing properties of the paper produced have been
acceptable when using small proportions of clay filler
or other additives, still further improvements can
be effected if more cellulosic fines are contained in
the furnish, One means of doing this which is
being invest gated is to pass the fine screenings
and centricleaner rejects through a separate high
horsepower secondary refiner to produce fines which
can be returned to the main pulp stream for
bleaching,

Many of the trials which have heen carried out have
incorporated varying proportions of groundwood in
the furnish but the results obtained are not
considered to jucgtify the imclusion of such an
increment.

The teohnology used in these trials has produced a
sufficiently strong and free draining pulp that has
given good runability charaoteristics on
appropriately designed paper machimnes,

As shown by the properties listed in the following
‘table a furnish comprising 95% bagasse pulp and 5%
semi-bleached kraft with up to 6 - 7% retained clay
has given acceptable results,
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PROPERTIES OF BAGASSE NEWSPRINT PRODUCED BY SEMI-MECNANICAL

L2 [ ]
o

"f v
; Lufkin Canadian Canadian .
Property 1965 1970 1970 :
Furnish,
Bagasse, groundwood, 75-15-10 80=15=5 95=0=5
long fibre % :
Filler (as ash) % Ti Op 6.0 7.0
Basis weight, gsm 54,0 5%.0 53.0
Caliper um 0.075 0,078 0.077 §
Burst factor - 16.8 | 19.9
Tear factor, MD 46.7 52.2 58,1
‘Tear faotor, CD 56.5 59.5 62,2 .
Breaking length, MD.m 3946 4127 4381
Breaking length, CD.m 2257 2349 2863
Brightness °GE 62,0 58,0 59,5
Opacity % 90.5 89,5 87.8
Printings . 1, Lufkin News | 1 ,Montreal 1.Novedades
Star -
2, Springfield | 2.La Voix
News ;
3. San Aantonio
News
(Texas, U.S.A.) (Montreal, | (Mexico Citw
Canada)

Trials have been oarried out on a pilot twin wire
paper machine operating in excess of 2700 foot per
sinute and using a stook haviog a fibre furnish
comprieing 80% of this type of bagasse pulp, 15¢ of
groundwood and 5% of long fibre with suffioieant olay

to leave about 6% retainmed in the paper.

The trial

took place without any running problems and the top
speed was limited by the machine facilities and mot
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by the behaviour of the etook. The formation

of the sheet on the twin wire machine was more

even sud superior to that ebtained onm normal
Pourdrinier machines and there was lese tendency
towards floculation of the fibres,.

Ae part of the moet recent large scale trial vhen
some 75 tones of newsprint were produced, the rolls
wore distributed to eeveral of the leading national
daily presses in Montreal, Canada and in Mexioco City,
Supervised printing trials were carried out on
Letterprese and Web Offset installations with variousn
inks under comtrolled conditions, The copies
produced were eold to the pubdlic together with copies
froa stsndard groundwood aewsprint rolls, In some
ocases editions oomprised some wood and eome bagasse
sheets and in other csses editions vere sold nade

up entirely from bagasse sheete. The differences
were not readily disceraible,
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Technical approaches to barasse newsprint manufacture,

Considerable work has teem done by many research teams
over the last 20 years in an effort to establish
satisfactory technical criteria for producing what has
been described as bagasse newsprint, Some proposals
have been put forward which, had they been implemented,
no doubt would have produced acceptable paper but would
have been of little or no economic benefit to the
countries concerned, In fact, the economic merits of
the various proposals have varied widely,

It is useful to re-state the essential technical and
related economic criteria,

Techaically the paper produced must have sufficient
strength, not only of the final product to permit its
printing without breakage in high speed presses, but
also wet strength to permit its transfer between wire
and press sections on the paper machine,even with a
suction pick up, Secondly, the paper must have the
necessary printing characteristics sufficient to give
a clear impression, Theso qualities are variously
expressed by laboratory tests on brightness, cpaocity,
smoothness, oil penmetration and others including
laboratory printing tests,

Economically the newsprint must be made st the lowest
possible cost using a minimum possible amount of
imported materials in order to maximise foreign

“exchange savings. Further, the capital investment

sust be minimised but not to the extent that pulping

of indigenous materials is wholly or partially exoluded
since this would not be in accord with the economio
objective to maximise foreign exchange savings.
Considering these oriteria, the following is s -ulllry‘
of the merits of various types of bagasse and wood




pulps from the point of view of their inclusion in a.
bagasse newsprint furnish,

Concerning the alternatives of chemical or mechanical
pulping, chemical pulps are generally more expensive
than meohanical pulps on account of the higher capital
oost of plant roquifod to produce them, the lower
yields obtained and the higher cost of raw materials
and services required in their manufacture,

Chemical wood pulps are capable of imparting maximum
strength but they are also the most expensive pulps;
usually they have to be imported into cane grovwing
oountries and in auch cases their use diminishes the
foreign exohange aaving, ‘

Chemical bagasse pulps may be as expeusive as chemical
wood pulps particularly if they are not made in large
plants whioh benefit from the eoonomies of soale,
Their atreagth properties are less than these of long
fibre chemical wood pulp but they have the advantage
that the basioc fibre is indigenous although the
chemicals veed may have to be imported, There are
sauny variations to the methods of precduotion of
ohemical bagasse pulp and qualities vary oonsiderably;
these variations are oonocerned with depithing, fibre
classifioation during ohemical treatment and the
_oonditions of pulping partiocularly temperature,
pressure, time and oheamical concentration, Poorer
quality bagasse ochemical pulps tend to have low freeness
- and opacity,

Semi-ochemiocal bagasse pulpa cover a wide range of
properties and produotion methods mainly dependent on
the relative amounts of ohemical and mechanical treatment

- Whioch may be anywhere in the range between nearly full
ohemical and full mechanical, Like full ohemical
~ bagasse pulps, poorer quality semi-chemioal pulps which




have not been subjected to adequate depithing

and appropriate fibre selection and have been

made predominantly by chemical treatment tend

to be low in freeness and opacity, In general,

the greater the proportion oi mechanical treatment
applied in the production of semi-chemical bagasse
pulps, the higher the opacity, the lower the
bleachability and beyond a certain point, the

lower the strength,

Groundwood in many cane growing countries has to

be imported although in a few cases indigenous
resources of suitable wood are available, It is
capable of imparting good printability to newsvrint
but may lack brightness and have other technical
shortcomings if made from mwatural forest wood which

is not of top quality,

Ground bagasse has been made but its production has
never been demonstrated - evenm on a large scale pilot
plant., Its production requires high power consumption
and it has very low strength,

The following table gives g comparison of some typiocal
figures of strength properties for various wood and
bagasse pulps, All the results given are in respeot
of unbeaten pulps, Wide variations of the properties
of each type occur,

‘Stone |Croundwood|Bleached] Semi- eached| Bleached
Property Ground| Canadian Sulphite| Bleached|seni- full

: Spruoce|67% Spruce|Softwood Sulphite{chemical| chemical
33% Balsam Mexican |bagasse | bagasse
Pine

Freeness,
Canadian ml

Burst 4 ,
Factor 14 14,5 19,1 | 30,2

Breaking
Length, m. 3,160 3,191 | 5,530

Tear Factor 58,0 217.3 50,0

117 100 718 457




Several groups of research workers have publiished
Papers’ deseribing their results and the following
six cases summarise the more important diffevent
techuical approaches, Observations are stated on
each when oonsidered against the economic as well
as the technical criteria,

Most of the proposals have involved the use of a
proportion of wood pulp - either chemical or
mechanical or both, The proporiions of wood pulp
recommended have varied between 5% and 60% with
the qualification in some cases that after start-up
of a mwill and the acquisition of experience by the
mill operators, it will be possible to reduce the
wood pulp content or eliminate it entirely,

Cgse i.
roish; 30% wood long fibre - Semi-bleached
kraft,

70% ground bagasse.

Comments: 1, High cost of production duc to
’ loug fibre cost and high power
cost for grinding bagasse,

2. Foreign exchange saving
diminished due to imported
loug fibre,

3. Low Brightness, adequate
opaoity,

4, Ground'bagua-l techniques
not developed,

W.0.Meyer and J,T.Henderson: The Production of
Bagasse Newsprint, ECA/BTAO/FAO CONF/PAPER II, b.6.
Pulp and Paper Development in Africa and Near East,196%,

Chemical Week, 4 February 1961, Sweet News for Bagasse.

B.Wahlstrom, H.Bergstrom, C,Steen: Paper Making Aspects
ou mewsprint from bagasse, ECA/BTAO/FA0 CONF/PAPER IV,10,
Pulp and Paper Development in Afrioa and Near East, 1965,

The Aschaffenburger Prooess of manufacturing newsprint
from bagasse - Pulp and Paper prospects in Latin Amertoa,
P 390' ON 1955, .

A, Sundelin: Newsprint manufacture froa bagasse -
A Case Study. ECA/BTAO/FA0O CONF/PAPER 1V, 3, Pulp and
Paper Development in Africa and Near East, 1965,




36.

Case 2,
urnish:

Comments:

Caso i.
uraish:

Comments:

Case 4,
urnish:

Comments:

50% chemical bagasse pulp by soda
digestion
50% groundwood,

1, High cost of production in
respect of full chemical
bagasse pulp,

2. Foreign exchange saving
diminished due to imported
groundwood,

3. Adequate opacity,

40% chemical bagasse pulp by eoda
digestion,

10% Semi-bleached kraft,

50% ground hagasse,

l, High cost of production in
respect of chemical bagarse pulp,
long fibre and high power cost
for grinding bagasse,

2, Small imported material inorement
increases foreign exchauge saving,

3. Low Brightness, adequate opacity, .

4, Ground bagasse techniques not
developed,

95% semi-mechanical bagasse pulp
with hot pre-impregnation,
partial soda digestion and hot
stook refining of selected
fraction,

5% Semi-bleached kraft,
6% Mineral filler or leeser amount
of other additives,

1, Small imported material requirement
inoreases foreign exchange saving,

2, High yield pulping method has
produced pulp at 62° Brightness
suitable for all aewsprint grades
inocluding offset,

3. Mechanical pulping and iinoral
filler results in adequate opacity.




4, Chemical recovery system using
8 conventional high pressure
recovery hoiler reduces
operating oosts ang elininates
black lituor effluent problem,

5« Mill scale Papermaking and
pPrinting trials completed under
international inspection
Produced acceptable paper,

Cas .

'Jl-a-;hrnlah: 0 to 1004 seni-chemical bagasse
pulp with hot pPre-hydrolysis,
partial digestion with sodium
bisulphite andg sodium silicate
and hot stock refining,

20 to 0: wood pulps (Long fibre
or groundwood)
3% Miwneral filler in some cases,

Comments: 1. Bagasse requires very strong
' depithing in order to ohtain
8 suitable fibre for pulping,

2. Insufficient data available
to comeent on foreign exchange
savings,

3. High yield pulping method -
producing pulp at 5;0 Brightnes
vnsuitable for offset grades
and not comparable oun Brightness
with imported newsprint,

4, Insufficient information
available to comment on inclusion
of mineral filler,

5« No provision for chemical
recovery, Potential chemical
effluent pollution probles,

ghratoh: 1005 semi-chemical bagasse pulp
with hot pre-hydrolysis aand
aeutral sulphite digestion,
158 Mioeral filler,

Comments: 1. Teochnical and ecounoamic problem
- of chemical recovery and
effluent disposal,




38.

2. Low Brightness

3. Mechanical grinding and mimeral
filler result in adequate
cpacity but mineral filler is
high to the point of producing
potentianl supply, papermaking
and printing difficulties,.

o

Considering the yields obtainable in Cases & and 5,
the evidence suggests that the methods are both
ocapable of giving an overall yield of about 505 of
bagasse pulp ae a percentage of raw undepithed
bagasse, However, the Brightness in Case 5 is
only 550 and the yield would be lower if the
Brightness was brought up to an adequate level,
Moreover, information is not available on the
effects of having to use o0ld stored bagasse during
the non-crushing seascn when the dbagasse may have
darkened in oclour, These circumstances msay
result in still lower Brightnese.

Conudortni all six cases, it ie¢ significant that
the only aethod whioh satisfies the technical and
eoonomioc oriteria and for whioh mill ecale newsprint
producticn and printing triale have been carried out,
! with all the yields and other techuioal data verified
by international 1inspection, and has produced
acoeptable newsprint under all these conditiouns, is
Case 4 - the modified seami-mechanical method using a
partial soda digeetion,
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5. CONCLUSIONS AND RECOMMENDATIONS.

5.1. Prices and Markets.

“ 541.1, olusions:

5.1.11. A bagasse newsprint projcct uneeds an
adequate and stable market with an .
assured selling price at a remunerative
level,

S.1.2, Recogmendations:

5.1.2.1, That individual Governments take action
to prevent unfair competition on home
markets from imports of newsprint at
depressed prices.

5.1.2.2, That Governments negotiate towvards the
formatiocn of regional econonio
. comaunities to enable the cane growing
countries to develop bagasse newsprint
industries to meet their combined needs,

*

5.2, Suga dustry.

5.8.1. Conolusjons:

5.2.1.1., A bagasse newsprint industry is
dependent on an assured supply of
bagasse at an economic prioce,

5.2.1.8. Porecasts for the world sugar sarket up
to 19680 indiocate a steady increase in
demand, and it is likely that a
satisfaotory free market price canm be
saintaived,
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5.:.1.3.

Changes in iuternational prefercntial
agreements and internal national
policies can affect the viability of
individual sugar mills, but mill
closures are only likely in exceptional
isolated cases,

5.2,2, Recommendations:

5.2,2.1.

That the posaibilitiis be exuamined of
the commercinl and technical intesgration
of cane sugar and bagasse papermaking
operations,

5.3. Cost and Origin of Fuel.
5.3.1, Gomolusjons:

5.3.1010

5.3.1.2.

5.3.1.3.

Fuel cost represents the largest siugle
increment of the manutaoturing cost of
a bagasse newsprint operation and can
be a limiting faotor,

The most efficient steam and power
arrangemsut is to combine the povwer
plants of sugar and paper mills,

The cost of importing oil is a relatively
small proportion of the total foreigh
exchange savings which can accrue froa
the operstion of a bagasse newsprint

mill using about 95% of bagasse in the
furnish,

5.3.2. epda 8

5.3.2.1.

5.3.2.2,

That in appropriate cases counsideration
be given to the integration of power
aystems between sugar and paper mills,

That io appropriate oases Governments
conajiuer the rebate of excise duty on
fuel o0il used for bagasse mills,




5.4, Comparison with wood based projects,

5.4.1, Conclusions:

5.4.1.1,

5.“.1020

5.4.2,1,

Suitable plantations of soft or hard
woods do not exist in the cane growing
countries.in sufficient quantities to
support newsprint industries, and long
term forestry programmes would need to
come into production before sufficient
supplies oould become available for this

purpose,

Natural forest timber is usually too
costly to collect and is deficient in
properties for newsprint purposes,

There are some limited exoeptions, wherec
hardwoods can be used,

5.4.2. Recopmendations:

That in appropriate cases Governmeunts
embark on planned afforesiation and
meanwhile promote the use of bagasse
for the manufacture of newsprint,

3¢5, Qunership and mjl] annagement,
3+3.1. Copolusjons: |

5.5.1.1,

5.5.1.2,

Governments have overriding powers and
responsibilities over most matters
affeoting the operation of bagasse
sewspriot msills,

Private investors, internationa)

fionanoing organisations and foreign paper
ocompanies are potential interested parties,
but, to some extent, have different '
motives for partioipating, The
reconociliacion of the different views of
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investors im a project consiitutes

the greatest obstacle to pircgress in
this field, g

5e¢9.2. Recommendations:

5¢5.2.1, That Goveroments consider the most
appropriate forus of financial and othearv
measures to assist the develorment ot
bagasse newsprini projects,

5¢1.2,2, That intervational organisations and
especially international financing
organisations shouvld adopt a positive
promotional role,

5.6, Technical consjderations,

5.6,1, Conoclusions:

5.6.,1.1, A large nuuber of newsprint trisls have
‘ been carried out by various research
groups using different technical ;
lpproacholﬂ ;

5.6,1,2, For any project,iuter-relatod economtc
and technical oriteria need to be
satisfied, particularly productiou cost,
foreign exchange saviugs, paper stirength,
printability, opacity and brightness.

5.6,1.3. High quality offset grades with a
Brightness in the rango 58° to 62¢
represent a large part of the market in
some cane growing countries,

5.6,1,4, A semi-mechanical pulping method with hot

pre=impregnation and caustio soda
digestion and appropriate fibre
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classification has been used to
produce acceptadle newsprint in

large eocale trials, Printing of
& the paper has been tested on a wide
range of designe of prasses in
Canada and Mexico and the Paper has
been accepted by the pubdlie without
any diffsrence bteing notioced,

5.6.2. Recommendations:

5.6.8.1, ™at the Semi-mechanical pulping
sethod can safsly bds adopted for the
production of bagasse newsprint,
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