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EXPLANATCRY NOTES

Reference to "dollars" (8) indicates United States dollars.

Referen:e to "tons" indicates metric tons.

The following abbreviations have been used in this documents
M.G, machine glazed
NSsC neutral sulphite semi-chemical




INTRODUCTION

The Expert Group Meeting on Pulp and Paper in Developing Countries was
held at Vienna from 13 to 17 September 1971, It was organised by the United

Nations Industrial Development Organization (UNIDO),

The purpose of the Meeting was to focug attention on (a) the production
of pulp and paper from indigenous fibres that were not commonly used owing
to the lack of practical experiencej and (b) methods for raising the cffi-
ciency of existing pulp~ and paper-mills that often were the most effective
steps to increase their outpute The Meeting was also wo study ways and means
of helping developing countries with their pulp and paper productior and to

make relevant recommendations,







I. ORGANIZATION OF THE MEETING

The Meeting was attended by 25 experts from 13 countries, 20 obgservers
from 11 countries, and representatives of the secretariats of the Economie
Commission for Africa (ECA), UNTDO, and the Food and Agriculiure Orgunivalion

of the United Nations (FAO).

K. J. Bioernstad (UNIDO) was Dircctor of the Meetings  The following
persons served as members of the Expert Groups

Julius Grant (United Kingdom of Great Britain and Northern Ircland),
Chairman

Joseph Atchison (United States of America), Vice-Chairman
Youssef A. Fouad (United Arab Repub‘xic),-v Vice=Chairman

We R. Jolley (United Kingdom of Great Britain and Northem Ireland),
Vice=Chairman

Viechnu Prasad Poddar (India), Vice-Chairman
Donald L. Stacey (New Zealand), Vice-Chairman

Thamdoe Jeyasingam ( Ceylon), Rapporteur
Christopher Bray Tabb (United Kingdom of Great Britain and Northern

Ireland), Rapporteur
A. Binder (Federal Republic of Germany )

Pablo R. Cardenas (Colombia)

P. Chaudhuri (Sweden)

Dante Cusi (Mexico)

Owen T. Dalley (Canada)

Foster P, Doane Jr. (United States of America)
Yehia Abdel-Latif Fahmy (United Arab Repubiic)—g/
S. R. D, Guha (Tndi&)

Roehjati Joedodibroto (Indonesia)

Tsutomu Kayama (Japan)

Bernhard K. Mayer (United States of America)
"Edward J, Villavicencio (United States of America)
E. Norman Westerberg (Finland)

Zarl Zappert (United Kingdom of Great Britain and Northern Ireland)

1/ Now designated Fgypt.
2/ Now Gesignated Sri Lanka.




apers were precsonted on Lhe following subjects: newsprint from bagasue,
puaper and pusp production from rubberwood and mixed tropical hardwoods, low-
ot puip= nd paper-mills, maintenance, efficicncy, the manuracture of pulp
rrom exobic paw materials, and the uge of waote paper in pulp- and paper-mille,

The pazpers were the basic Tor the Group's discussiona,

The Group visited a paper-mill in Ortmann, Austria.




II. SUMMARY OF THE DISCUSSION

Nowsprint from bagasse

Although many kinds of paper had been made from bugasse, the manuta:tire

of newsprint from it had not yet been successfu’,

Only two bagasse newsprint projects had been attempted cven though
several countries with cane~sugar industiries would enjoy large savings in
foreign exchange for imported newsprint if bagasse were used in the manuface
ture of newsprint. It was stated that possible reasone for the lack of deve-
lopment included:

(a) Doubts as to whether a method of production which is both techni-
cally and economically sound has been developed;

(b) The output of a newsprint machine of viable size could exceed the
domestic demand ror newsprint, and the export of surplus production could
have seemed unlikely;

(c) The estimated cosi of producing newsprint from bagasse could rxceed
the cost of imported newsorint, enpecially when dumping had occurred §

(d) Sugar-mills could be tco dispersed for a sufficient quantity of
bagasse to be coliected economically at one centrej

(e) Sugar-mille could be unwilling to sacrifice a reliable supply of
fuel for their necessary steam power for an alternative fuel over which they
would have no control of the supply;

(t) The price of the alternative fuel could be inflated by excise
duties;

(g) The import of petroleum as fuel for sugar-mills could require
scarce foreign exchange and thus decrease the appeal of bagacs. an a raw
materialg

(h) There could have been anxiety about competition from wood,

The Group was informed of recent technical and economic developmenta,
Some processes Were reviewed and compared although it was felt that uch
comparisons were of limited value for the following reasonc: data were ju-
complete or were not stated in basic unite that could be costed ~ut with
different local unit prices; pulp was tested under different conditiongg
trials were made on different samp.es of bagasse (some fresh and some chored)

the speeds of paper machines were not always stated. It was suggesbed that




the advice of United Hations oxperts or independent consultants should be
gought to permit a valid comparison and a determination of the feasivility

of different methods,

Reference was made to investigations in the mid-=1960s for the purpose of

selecting the most appropriate process for conditions in the United Arab
Republic, Tonders for a 100,000-ton por year bagassc newsprint and maga-
zine paper=mill oand a 50,000-ton per year bagasse chemical pulp-mill were
compared, and the cogt of production of bagacse newsprint by different pro-
cegoer wag cobtimateds With the best procegs, the cost was about 7 per cent

more than the cost of imported newsprint,:

Most of the experts were opposnd to raising the minimum level of pro-
perties for newsprint agreed upon at the Conference on Pulp and Paper Deve-
lopment in Africa and the Near Bact, held at Cairo in 1965, The acceptable
level varied from country to country., It was agreed that in gencral the

: o o0
loveis had inereased since 196% and brightness greater than 53° G.E, and

recommended in 1965 were brightneas 500 G.F., opacity 86 per cent, tear 24 g

srong machine direction,

For the kind of pulp reguired for newsprint, the colour of the bagasse
at the time of pulping was of particular impor’ténce; the method and condi-
tions of bagasse gtorage were therefore critically importants When cvaluat-
ing data for different processes, 1t must be known whether fresh or stored

bagasse was used,

Three procedures for making mechanical bagasse pulp were reviewed:

(a) Refiner ground pulp from depithed bagassec, The pulp was thought
‘ to have high opacity (95 per cent) but lower gtrength than mechanical pulp
from wood ;

(b) Refiner ground pulp from whole bagasse. After a preliminary re-
fining stage, the pulp was fractionated into 2/3 fines, which was used as
mechanjcal pulp, and 1/3 iough fibre, which was converted into chemical
pulpj

(¢) Hot refiged pulp after steaming depithed bagasse for a maximum
of 4 minutes to 130°C,

Bleaching could be required after all the processes unless fresh or well-

preserved bagasse was usod.

opacity greater than 58 per cent were often now requireds The minimal levels



The main alternative was chemi-mechanical or nigh-yvic'd, somi-chem:

N
bagasse pulp. Depithed bagasce reccived a mild cook tefore rofining.  Jub-
sequent bleaching was usually required. The puip was expectod Lo rotaint mor
unbroken fibres than straight mechanical pulp and was sStrouger oo that a
smaller quantity of long=fibred cnemical pulp was required to reintoree the
sheet, Tt was indicated that newsprint with suffici nt dry strength could

be made with little or no long-fibred chemical puipe. Very high-ipeed papoer
machines could be unsuitable for circumstances in some developing countrvies
where lower speeds could be more practical, The necessary wet strength could
then be lower and less chemical wood-pulp required. The use of chemicals for
cooking and bleaching tend:d to impair opacity and ink zbsorberncy, Mincral
loadings had been used to counteract the underirable effects of the chemicala,
It was reported that 5-7 per cent of the mincral loadings was retained in the

paper,

As the type and intensity of chemical treatment influenced properties
and economies, the mcst recent developments in bagasse newsprint had been in
the chemical trecatment. Promising resulte were reported from a novel process
under development in which the depithed bagisse was first subjected to water
pre~hydrolysis at pH 4.5 for about 7 minutes at 1,7500 with loases of about
5 per cent, The unwashed pulp was chen mildly treated with about 2 per cent
of sodium sulphite and 1 per cent of sodium silicate on the depithed raw
material at about pH 8 for about 10 minutes with the temperature constant at
17506. The pulp was refined hot at 14600 and had a high consictency at the
discharge of the digester. A brightness of 55° G.E, (maximum 53° 0.E.) wasc
reported without further bleaching when using fresh bagasse, A yield of
approximately 85 per cent on depithed hagassc was reported, and losses in
depithing calculated on the original bagasse were 310 per cent of pith and
fines and 7 per cent of sugar, sand and othcr matter,

Another reported development was the determination of optimum conditions
for cooking and refining. In the process, depithed bagasse wag mildly cooked
and then fractionated into a part, which was already sufficiently resolved by
the cooking and part which required mechanical refining, preferably under
pressure, to resolve it into fibres. Thus, account was tak.n of the relative

toughness of the rind of sugar-cane compared with the flesh.



Toece s terp wnn bl e but o ret excenoive denitnioes oo omoiat and
' Ty oWt dheet 2 ner cent oor raw bagaos . o depithed
e W o= T rem b s g b T e ot 0 cguet i veda and cooked in
e st bl e nter, . The yield of digestod puop was about
I R R TR L'L"f";,."tv. Proctionation was offectosd by coarvze
croeny e arne fractlon excesding B0 por cent, Tt was renortod that

theodie o me 00 used Yo refine the fraction required normal mainterance,  The
fricd and unrefined fractions were combined for washinges, “leaning and
Ponshor s fre rejuired Prightness with bypothlorite. [noa trial at

Fe%. the wvereall calctilated yield of bleached pulp frowm whole hagass

abogt 46 per csnt, and 65 par sen! from depithed barasse,

A furmish of 9% per cent of the pulp with 5 per cent of semi-bleached
kraft coftweod pulp with up to 6=7 per cent of retained clay was said to have
I § ¥
given accoptable resultse The inclusion of mechanical wood=pulp in the paper

furnish was not considered justified by the results,

A predicted development was the production of fines that could improve the
printing properties of the paper by heavily refining the rejects from the
fine screening and vortex cleaners, Extensive trials on commercial newsprint
machines were reported, including running at high speed on an cxperimental,
twin-wire machine, The recovery of chemicals from the semi-chemical process
was a predicted development.

Semi-chemical and chemi-mechanical pulp would cost more than mechanical
pulp because of the lower yield, the cost of chemicals and extra capital costs
The disadvantages could be offset by savings in the required gquantities of
long~fibred chemical pulp, which would often be imported, and of the power

for refining.

Although a bagasse newsprint project requires a large capital invest-
ment, it was considered vital to couvince financing houses and Governments
that excessfively high risks would not be inwolved. This could be demonstrated
by the operation of one or more pilot plants for a lengthy period with
industrial-size machines, Alternative processes conld be used and evaluateq.
The demonstration pulping=-plants should be monitored by objective observers

and be associated with a commercial paper-mill with a full-scale paper pro-

duction, Pulp from the pilot pulp-plant couid be stored ‘o allow extended




paver-machine runse  The representative of B0 indicat-d the it e

i & demonctration plant.  One expert suggostod that tho Lomoosteyt e o oo
wouid heip the makers of machinery to adapt thalir machivos by the pam
duction of bagasse pulp. Several developing counttrioc cond ol oanogale b
furthering the pilot-plant project, and companics interoctod inode oDt

processes could pool their efforts,

Objections raised in the discussion inciuded the difficulty of femonotrat-

ing chemical recovery on the pilot scale, the unrepresentative fines contont

of wet lap and the impracticability of depriving a plant of a paper machin.

for a lengthy periods Some participants objectied to the expenditure of

United Jations funds t»r the proposed demonstration plant, They doubted

that objective conclusions wonld result from it and helieved that it could
hinder rather than help the development of a process for making newsprint

from bagasse by deterring some companies,which had alrecady iavested heavily

¥n the development, from further expenditure.

Some ‘participants commented that Governménts could help the development
by imposing a tariff on newsprint imports, although tariffs on newsprint
were unusual, A quota system which would prohibit imports when local pro-~-
duction became sufficient could be preferable, »ut not if, at the same time,

domestic prices were pegged at an unremuneratively low level,

Practical experience in the use cf rubberwood for the

production of pulp and paper

The Group appreciated the great value of th- two papers on the uge of
rubberwood for pulp and paper, which presented much practical and scientific
knowledge which had hitherto been inaccessible. Rubberwood was defin-d as

originating from the species Hevea brasiliensis. Trees were usual ly felled

and replaced when their yield of latex declined at an age of 25 or 30 yearg.

An atiempt to make groundwood pulp from rubberwood in a mill-scale
- trial was unsuccessful. Rubberwood has not yet found acceptance as a ma jor

wood resource in newsprint manuvfacture.

Rubberwood is pulped commercially only in Japan and on a pilot-plant,

experimental scale in Indonesia. An attempt to usce rubberwood for paper in

India was unsuccessful,




The Sroup noted that a'thougt annua’ 'y handreds Hf thoucands of tons of
rubborwood woere successfu: ly o converted bo o chemical pops forooobh paper and
ravorn, 1bobad o nob o yet nroved ooonibio by oliminato datex from the pulpu,
Theretore, it was not vpractical cureatly to oeornorale more than 20 or
Woper et of mabberwood puip o in paper or omer bhan 00 per o oont in dissolve

[ STS 41 R O

The ~hemical and morphelogical charactoriztiscg of rubberwood are gencor-
i &
ally typical of medium=density hardwoods, It ig puiped conventionaliy by both

the culphate and the culphits prooesgsoes, e opuip 1o aged in those papers for

ch chemiocal hardwood puips are ordinarily used, such as writing, printing
and dupticating paporo, coating base papere and ac a corrugating medium,
Relatively Little information was prosentoed concerning the physical
charasteristios of rubborwrod pulp oxeeopt Crom oxporimental work. The pe-
cearch suggested that the tearing vtrength wouid boe above average for a hard-
woudy, and the burst and tenells sirengths well below the best strengthe ex-
pected for hardwoods. The fibree were roported ag fairiy long for a hardwood
(about 1.3 mm and sometimes longer) and of moderate widthe The walls of the

fibres were sufficieatly Lhin that they would probably zollapse when dried.
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Vider mbborwrod, say B0 ves

o

2id, couid sive slrongse pa'p than 75= to 0=
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Foar old wond,

The total wvolume o8 gtanding rubber Lrecs and the average rate at wnico
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they are replaced are poor guides to the quantity of rubberwood available for

a pulp=mitl or for the export of rubberwood as logs or chipse TIn calculating
the availability, account muot be taken of other factors such as:

(a) The type of land i enure, whether piantation or small holding.
Ahile cotlection from an arca comprising a single or a fow ltarge plantations
cak be wia‘rﬁw'} ¢y c0llection from an arca formed by numerous small holders might
ot be, n Malaysia and Tndoresia, which are by far the largest rubber-
preoducing mnmirls;w, the provortions of the total aroas dﬁvutwi to rubber
Formed by small holdings are % and 73 per cont, rospe h lvs

A . - . 3 n e s “ -
{b; Irrcgular avallabitity. Although the AVOTAZe ggpf'u} 1ifa of trees
e

ag producers of latex ie 2% to 32 years, their replacement could be sporading

(¢) New strains propagatod by clonal grafting tend to produce more
rubber from smaller trees down to 0.5 m=0,7 m diameter;

( i\r Compot ibive uses Rubberwood provides the domestic fuel requirad
for drying and treating latexs Account must also be taken of the possible
idustrial uses of the wood or charcoal from it, such ag for the manufacture

o etecl, which in Malagrelo conoumes more wood than 1o exported for pulping:




(¢) T4 o we omems al b e o AR e O
twicted wnd ma c=Tide bor woend phach ee g g te
The foilowing advantag s of rubbor poown bt g L e e S R
were stateds
(a.) The wood 1o a by=product of whioh thop EECEE SRR £ ¢ R N IR SRR

(b) Plantations produce a uniform varicty of wood with 4 ratn o -
form doneit as compared with neterogencsus mixed Leopioa hardw: e
I3 £ H

-e

(e) Plantations usua! ly have a ayatem of commu et ions, Dowse e ol
A P ~ . . 5 s f ] 3 . . N ;
tabour already availablc [or oxtraction of Che wo VWILETh G Ui ot L

case when pulp-wood is extracted from virgin forests or whon pulp=woosd piants

tions are newly established),

The following disadvantages are connected with rubber plantations ac a
source of pulp=-woodt!

(a) Because the wood of the rubber trec is worth only a fraction of
1 per cent of the rubber it has produced, the plantation owner may not be
interssted in it unless he sceks a fractional increage in the profite;

(b) A plantation is not a secure source of pulp-wood. Tt could un.x-
pectedly change to other crops

(c) The branches of trees used for rubber production are permitted )
grow only 3 or 4 m from the grourd, The hardling of thece trecg for pulp=
wood is inconvenientj

(d) The impossibiiity of constructing heavy-duty roads could restrict

the uee of any heavy transport or mobile logging equipment, copecially during

the monsoon season, The inadequate roads and the labour-intens)ve handting
of the trees could make logging a cost ly operationg

() Some rubberwood could be too remote from roads to be used in the
production of pulp.
The group notea that the problem of latex in the pulp, which seriousiy
rectricts its apvlication, has not been solved, There had been some suceoss
in reducing the latex content before the wood was pulped and aleo during

pulping,

Although most of the latex 1o in the bark, some io found in the wood,
cven when there has been ne damage by tapping operations, and ocven when wood
immediately under the bark is removed, Under the bapping pancis, hardoned
latex is often found ombedded in the wood: that wood could be darkored and
hard; it could also contain knots, Tt ieo rejected for the manufacture of
dissolving pulps The amount of later in rubborwood chips varied congidors

ably, but an indicative figure of 0,3} per cont was auggesteod,




For paper-pulp, the bark i usuilly removed by hand immediately after

foliing the treesy when the bark separatcs most casily. The latex js fluid

*
and come of 7L contaminatoes the woods Tt the bark is left for some months,
bheo Tabex hurdens so that a smaller quantity would contaminate the wood during

¥

aubisoovrent oot

The amount o Iatex in the tree when folled can be minimized by so-called
"murder tapping", in which the trce is virtually tapped to extinction during
the six months before felling, Chemicals arc being developed which could

help to remove bark before felling.

In both the sulphate and soda pulping processes, latex remains emulsified
while conditions remain strongly alkaline, but it tends to coagulate in the
turbulent conditions during screening. Further coagulation could occur dur~
ing bleaching., Advantage could be taken of the coagulation to separate latex
and the rejects from screening operations, They could also be separated Ly
fractionation or floatation. Agglomerations are not as sticky and are easier
to screen out if the cooking liquor contained sulphur, which appears to have

a vulcanizing effect,

Alum tends to aggravate coagulation of residual latex on the paper
machine, The effects of latex in the pulp includet
(a) Blinding of pulp-mill screens and deposits in the system}
(b) Fouling of wires and felts on the paper machinej
' (c) Fouling of drying cylinders and calender rolls,

These may lead to imperfections in the paper and loss of production by
having to shut down and clean over frequently,

Rubberwood is particularly susceptible to fungal attack. Blue-stain
fungus advances very rapidly and is followed by other fungi. Fungal attack
reduces yield, increages the chemical demand in bleaching, though blue
staining alone, which does not affect the cellulose itself, is objectionable
mainly because of its effect on colour. Where it is found possible to use
rubberwood directly for mechanical pulp, blue staining and other fungal

attack could be an obstacle,

The blue-stain fungus requires moisture and oxygen. Although the stor-

age of rubberwood logs under water deprives blue-stain fungus of oxygen and




minimizes its gpread, such a storage method i vot used inductriy ey Rubbor-

wood pulping is almust exclusively confincd to Japar where wood imported trom

Malaysia ic used. The practice ic generally eithor to debark the wood i the
plantation immediately after folling, to chip the wood ard ' sl and o
the chips as quickly as possible, or to trancport the ops by orere Lo L,

ship and use the wood as soon as possible after feilingy preforib iy within

el
.

three months,

Low—-cost pulp- and paper-mills for developing countrios

The Group shared the view that the capital cogt of building a puip- or
paper-mill was higher in a developing country than for an identical mill in

an industrialized country., The operating cost was also usual ly higher,

Some of the factors contributing to the high costs weret high trancporl
costs, the use of forecign personnel, customs duties, and undue delays in com-
pleting projects, It was estimated that these costs could be as much ac

50-100 per cent higher than for similar mills in Europe or North America.

Several participants expressed the view that some kind of protection wag
usually required to create conditions in which a new paper industry in a
developing country could operate economically, More than nominal protection
could, howevery lead to the establishment of non-competitive industrics which

could harm the long=term economic growth of the country,

There was congiderable discussion on the turn=key approach to new mill
constructions A wide divergence of opinion was expressed regarding the advane
tages and disadvantages of the approach, A conclusion was drawn that differ-

ent corditions would require different approaches,

It was stressed that for developing countries, wherever possible, the
mills should be integrated pulp= and paper-milis to help make the projects
viable,

The use of a small machine in a developing country was generally [avoured
as its output was suitable for the local market conditions, PFurthermore, its
operation was relatively simple and personnel could be trained on ite Giant

paper machines were important in industrialized countrics because labour was

saved, Smaller machines that were still in gnod condition could become
E
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Toeocoel e T i tante cond be o areaned for projecte in which socond-
a ormest owon o d b de Thedr reoronaibi Tt on would ineiudes

Brourins the oultabl ity of thoe omuiomont

pabiine b soot o othor pecoangry o ooripment, the cogt of dig-
frgny roreavvation, packing and cshipment of the oquipment and the
proparatior

S ayout
Dotorminineg the roquired quantitics of steam, water and power

Proparing a total 2ost on arn aprropriate basis for comparison with new
masthinery

Supervising erection and start-up

The toilowing dosign fratures for a low=-cost pulp-mill were suggested by

an oXport

() The use of gimpler awd more conventional equipment such as batch
digaators with direct heating required 1ow itnvestment costs and were gimpler
to operate,  Carcful atiention must be paid to improving their steam economy.
Sontiruoun digesters were, however, recommended for agricultural residues
becawse of the jow packing density in batch digesters;

(b) The use of the ammoniumebased neutral gulphite semi=chemical (NSSC)
process couid be considered when the concentrated offluent could be sold pro-
Fitably as a fertilizers Such a process would be of value to developing coune
tries which were largely agricultiuralg

(¢) In developing countries where a very brightly bleached pulp was
ot easontialy o simp ificd bicaching system in the following sequence was
recommendedd  Chlorination - alkaline extraction = hypochlorite, In tropical
limatoo, chlorination should take place in a short retention up=-flow tower
folluwed by down=flow towers All the following stages should take place in
down='low towers, All filters should be installed at a high level for achieve
ing gravity flow to the towers, Conagiderable savings could result from a
vatch wystem of bleachings The recommended material for construction of the
bleaching tower was rubber-lined carbon steel or tile-=lined concrete., All
major piping should be polyvinyl chloride or fibreglassy

(d) For the recovery section, the newly developed pyrolysis reactor could
be congidered for the N8SC, soda and sulphate processes, In the ammonium~based
neutral sulphite process, the waste was converted to a marketable product by
evaporating and drying.

Other participants advised the use of conventional, well=tried processes in

developing countries,




The following design features for a low=cost paver-mi w o Do geod

some of the experts:
The knock~down type of Fourdrinier section
The use of table rolls
A manual lubrication gystem
A versatile type of paper machine
Minimum instrumentation to meet running requiremento

The use of a roll grinder to grind roll Journals ao thal costly Uglhen
are unnecessary

A high degree of interchangeability of felts, felt rolls and pross
rolls

The standardization of equipment such as motors, pumps and agibators

The use of large chests between systems to carry oul maintenance and
repairs to certain units without completely stopping the entire plant
It was suggested that judicious thought should be siven to gecuring ugsed
machinery. Although it was pointed out that substantial savingg in capital
investments could result, some experts felt that there were many risks cone

nected with the purchase of used equipment,

In a subcontracting agreement, thegfollowing costs could be added to the
bagic cost of a machine before it was exported:

(a) The subcontractor's handling charge (and possibly commiseion if he
wag an agent for the manufacturer) for equipment he purchased and an engineer=
ing fee for assembling a subsection for sale to the main contractor that was
based on the total cost of the subsectionj

(b) The main contractor's handling charge (and possibly commission if
he was an agent for the subcontractor) and an engincering fee for designing
the whole plant that was based on its total cost;

(c) Contingerncy allowance and allowance for possiblé price incroasoss
(d) Pinancing charges;

(e) The premium for export credit guaranteej

(f) A margin if the guarantee does not give full coverg

(g) An allowance for claims if penalties for late delivery or perfor-
mance were expectedj

(h) The local agent's commission.

The need for an intensive personnel training programme was stressed in
projects which were developed by groups without previous experience in the
pulp and paper industry, Some experts stated that whereas training had been




carried out mogtly in Buropean and North American mills, it was preferable
For it bt tare plae in countrics whore the enviroynment and oonlitiong were

asoimiolar ouws posoin e b0 thooe prevailing in the home country.

systematic repair and maintenance in the pulp and paper
industrics of developing countrieg

The Group generally accepted the view that it was desirable to adopt a
sysvematic approach to repair and maintenance in developing countries, It
was agreed that the work load should be identified, evaluated, planned and
execcuted at scheduled timess Many participants emphasized the need for techni-
cal training for both the maintenance and the operating staff. The view was
expressed that some of the operating staff should possess mechanical and
electrical skills., It was suggested that mills should operate permanent
training programmes to improve the mechanical and electrical maintenance capa-
bility of the staff,

Several expertis stressed the need for simple design of equipment because
of limited foreign exchange for the import of spare parts, Moreover, there
was a lack of the necessary technically akilled‘personnel to maintain highly
complicated machinery.

It was suggested that planned maintenance should not be taken to ertreme
limite by dismantling items which were working satisfactorily and for which
there was no reason to suppose any particular repair was necessary, but that
as far as possible faults should be diagnosed by sound, vibration, tempera-
ture and leakage, It was stressed that the status of the maintenance staff

should be upheld in various ways, including financial incentives,

Different views were expressed about the arrangements for planned long
shut-down pcriods, Most participants preferred to shut down one department

at a time to keep the mill in operation as long as possible,

;gprov;gg the efficiency of pulp- and paper-mills
in develoging countries

Bfficiency should be fostered during the initial planning stage, in which
the concept of the mill was crystallized regarding the site, process, product

and capacity., The importance of neutral, competent consvltants was stressed,




The training of porsonnel, both before otort=up ol vl conbimines bty

wag considered a vital factor in officiency. The advaniaros ad dicadvant e o

of differant typro of training programmes were dicousced,

Training in modern mil’s in industrialized comwntreics wie oritic . od e
cause conditions were too different frem those in developing cowntries,  and

sometimes because of language problems. Traineos could return untrained nd
dissatisfieds Such modern mills ofien manufacture a narrow range o papors,
whereas a mill in a developing country was usually compelled to make many dif-

ferent papers,
L 4

Much was to be said for training in a mill pulping 4 similar raw material,
especially when the raw material was a non-wood., Often this could mean train-
ing in a mill in another developing country, where circumstances could be
gimilary it could make a wide range of papers, or ite mechanics could be
accustomed to making spare parts locally instead of purchasing them. A ommon
language was an advantage. If the mill was an efficient one, training could

prove effective,

On-site training could be effective when the expatriates cculd speak the
local .anguage and respected the different culture and experience of the staff
they were training. The expatriates must work together as a team, The partic—

% ipation in the whole project of an experienced paper-making group may be

.
goughts it would be in its interest to send an efficient team for the start

up and commissioning of the plant,

The cost of training before the start up of the mill was considerable

and should be inclvied in the budget. A delay in reaching satisfactory oper-
ation, which could result from inadequate training, was likely to be more

costly,

When the mill was in operation, improved efficiency was most likely to
be brought about by a change in the performance of the personnels. Training
should, therefore, be continuous. The aptitude and performance of workers
should be aesessed at intervalsj they could be assigned new tasks for which

they were better suited, but for which retraining was likely to be required,

Continuous training also helped to sustain interes. and invoked 4 sense

of "production mindedness"., The willingness to learn could be increaned if




the trainces participated in deciding what training was needed and in formu-
Inting o ooourse, Such on-the-job training invoelved minimw. interference

wWith ~r o luctivity,.

Training was likely to require a training director and a staff of special-
titoe Mansgement should encourage training programmes, preferably by partici-
pating in thems  Management consultants could assess the performance of the
mill%s management at suitable i tervals; they could recommend intensive
training in management at a aniversity or, if the demand was sufficient,

arrange a course locally.

okilled artisans such as mechanics and electricians often outnumbered
operating personnel in a modern mill, Their training required the fullest
attention in developing countries Lecause their skills were usually in short

supplys A form of apprenticeship was advised.

Effective management of production required knowledge and experience in
industrial technology in addition to the expected knowledge of management
techniques and ability to work effectively with others, The duty of manage-

ment was to ensure hi - officiency in terms of maximum profitability.

Management must cnsure that a fair wage structure was determined on the
busis of job evaluution. Any feeling of unfairness among the employees was
liable to sause discontent and to reduce efficiency. Duties should be clearly
defined to avoid confusion in operation. Wherever there was no tradition of
factory work, absenteeism could become a major problem at harvest time or
festival time, Management could possibly minimize absenteeism by scheduling 1

the annual shut down during the harvest or Festival period.

Management was advised to keep a continuous watch on costs, A method

which had been found effective was to require costings of production weekly |
rather than monthly, The manager was then able to pinpoint adverse trends

and correct them promptly. Weekly reports were’more effective than daily

reports of consumption and production, which tended to be disregarded., Cost-

ings, whether weckly or monthly, should be promptly prepared. A daily paper-

mill "broke" report was advised, Management should discuss all costings and

production reports dircctly with those responsible for production, maintenance

and testing, Productivity wac improved in two developing countries by means

of incentive schemes,




In a paper-mill, efficicncy is sometimes re forred to oo vy et
of the actual time the paper machinc vperates by the o WorR T ot i,
Increasing the ratio is one main way of increasing the preoviraen e

raper-mill hacause of the importance of costs roolated bt time o
costs related to output., It was considered that Such PPl e e wa o U
low in developing countrics, Particular smohasic was R TRTSSS R C R AT ST

maintenance,

Efficiency so defined could be assisted matorial WOy G soniblLr arraynod
production programme, whereby different grades are made in a ur Quetico wWhich
involves the least washing up or down times A Zycle could Laet twe woeoks to
one month, depending on the numver of grades ard quantities, A oroperly
equipped planning department must be set up Lo receive all the speders Prom

the sales department, co-ordinate them into rurs, plan the production dates

and advise customers when they could expect delivery,

Similarly, improvements in efficiency are like'y if customars would acoeept
a limited number of sizes, tints and finishes to allow a rationalisation of pro-
duction; @ the other hamd, the advantage that a lccal mill pogsegces for supply-

ing special sizes, substances and products ~ould be used to altract castomerg,

The sales staff should be organized well before the start ap g0 that
contacts could be established with potential customers to discuss grades of
paper and to mention a preliminary price structurc. The negotiations mugt be
completed and production planned well in advance of start=up bocause a clde
tomer currently depending on imports would neced to taper off import orders up
to 8ix months in advance, The mill could have a difficult slart if potential
customers were committed to imported supplies for the first three or Cour
months, Conversely, the customers would be dissatisfied if stari-up wac late

and they ran out of imported supplies,

It was often not possible to dispose of surplus production by a new mill
in a developing country except perhaps where cpecial trading agr oements
applied, but a measure of efficiency was thoaght to be the way ir «.ich the
mill progressed from first producing papers of only adequate quali.; to ro=

place imports, to producing papers of competitive quality, and, finally, to

producing papers sufficiently competitive for them to be exported.




The quas ity of the (oceal orodust could be different from and poagibly
- - N “« " &

interior to the imported rroduct, A uniformity of quality was usua’ly more
mmportant than the Tovel of quality., T was important to reassoure customors
i

that the quadity would be adequate for their purposes and uniform within the

iua . s imito,

It would probably be difficult for the price of paper from a mill in a
developing country to be lower than the price of imported paper (unless a
high tariff wis imposed), but it should be emphasized to the cusiomer that
the local mill could offer the advantages of reduced customer inventory,
prompt delivery, and better credit terms, An efficient and conscientious
staff that were highly trained or experienced before starteup wonld bhe an

aaget,

It had been found advantageous to maintain a 24-hour quality testing
programme and to have a dai’y mesting between production supervisors and the
head of quality controls Qualities such ag cockle, which were not expressed
in numbers, were better assessed by reference to a range of"samp}es illustra-

ting qualities from bad to good than by purely subjective evaluation,

Rejects for quality reasons must be made immediatelys A uniform quality
and minimum rejection were attained by good production control, The full
range of monitor instrumentation could be impractical in developing countries,
The most viluable {teme weres congistency regulation, flow measurement, sube

gtance and moisture control,

Often mills in developing countries wasted costly chemicals, Actual
consumption must be compared with the proper requirements that could be estabe
tished by ascertaining the consumption in mills known to be running efficiently,

The continuing training of operators and the development of management,
including training or visits abroad, were cssential to perpetuate enthusiasm
and for rapid response to changing trends. New developments in technology
applied judiciously could increase efficiency markedly for a relatively small
outlays Improved belting, wire cloths, felts and vacuum-box tops were cited

a8 examples,

Assuming a paper-mill was pi‘operly operated and maintained, its effi-
ciency could be most effectively increased by pushing up the paper-machine

speed, by overcoming bottle-nccks and making modifications or additions, If



drying was the bt e=ncck, improvements irn de=watering ot the oueh oo
precses could subctantially reduce the load on the drycres Tmiroved oopti=
lation and high-velocity hoods could be considercd beforpe increasing Lhe
number of drying cylinders. Cylinders and framing o o sice ouitab'c fop

paper machines in developing countries were sometimes available from redun-

dant paper machines in industrialized countrics,

Improvements or modernization should be carefully costed in the plamming
stage to ensure a proper return on the investment involved. Modernization
of existing mills could be as valid a way to increase a country's total paper
output as the erection of new mills, yet it was much more difficult to fi-
nance. It was urged that Governments and bankers should look more Sympa=-

thetically on such pro jects.

Most successful operators paid considerable attention to the future in
order to keep abreast of progress in technology, not only in production but
in end-uses, Modification or replacement of equipment to achieve this would

coot annually about 3-5 per cent of the capital value of the plant,

Research and development effort was required to solve problems peculiar
to the local situation, such as the finding of better fibrous raw material,
the improvement of quality and the reduction of costs. Such research should
be done in the particular country and deserved support.

Mixed tropical hardwoods

Mixed tropical hardwood was recognized as a potential raw material for
developing countries, A survey conducted by one participant indicated that
mills were operating in Brazil, Colombia, India, Japan and the Philippines.
Wit the exception of Colombia, all the mills appeared to be using mixed
tropical hardwood pulp in comparatively small proportions to the total fur-

nish, and often, as a last resort,

It was the general opinion that Colombia had made headway in tho use of
mixed tropical hardwoods on a commercial scale for the manufacture of kraft
paper for multiwall bags, linerboard, corrugating medium and bleachod grade
packaging papers. For most o1 those products, the pulp was mixod with con-

siderable quantities of imported softwood pulp.




The main reoblom cormectod with tropies’ nardwoends is the multiplicity
O speciece A wide range of cpecios coutd be used, cxeert £or those that were
difticuit to puip (Gece wery hard woolds, woode which were difficult to (‘if;‘bark
rocuscentible to noe ot attack, docaryed wood, and wond containing much silica,

colourings mattor, tanni, reoin, e Ve

A trancport system was diccussd for conveying the wood from the forest
in the absence of adequat. road transpori vy Lractors, tractors with
wirchesy, stationary winches and winche: with orial cables, In Colombia,
winches with aeriel cablen were used for rxtracting the wood from the valleys
ard placing the loge by the side of roads running along the hill tops. The
average transportation cost was $5-86 per ton of green wood from the forest
to the mille, the averagse distance being about 140 kme The cost of the wood,
ir:luding transport, ranged from 3-8$15. For harvesting of trees, both chain
saws and axes wore used, In Colombia, the workmen favoured the use of axes.

The output using axes was nearly double the osutput when chain saws were used,

In Colombia the forest operation averaged about 20 working days per month.
The output per man was equivalent to 1.2 tons of round wood per work day. In
Colombia, © of the more than 100 locally available specieg accounted for
5% per cent of the volumes The predominant specice wag the most difficult to
cute The tendency was for workmen to leave it, and the wood was, therefore,

not oxtracted for the industry.

Some of the problems connected with wood storage were discussed, As the

wood was subject to fungal and insect attack, the need for the development of

. a itow-cost fungicide and insecticide was indicated. The wood was stored in a
yard for about 40 to 4% days in Colombia, The stacking of mixed tropical

hardwoods was a problem due to its crooked shapes and uneven diameters.

Debarking of tropical hardwood was diffiuclt because of its crooked
shapes, Hand peeling appeared to be the practice in most of the mills., In
Colombias debarking was carried out in the forest; and no decay problem was

experienced due to bark removal,

The life of a chipper knife was short, in view of the high wood density
and silica, The Colombian expert stated that chipper knives of the laminated
type were most suitable. One set of laminated knives chipped 120-140 tons of
wood before grinding was necessary as compared to 20«40 tons when using a

regular get of solid knives,.




The Group discussed the merits of horizontal- and vertical-rood type o0
chippersse The mill in Colombia preferred a horicontal type of ciipeor, whi o
an Indian mill did not favour the horizontal tyrpe of chippers N coneludion

was rcached as to the mest suitable type of chipper,

The question of moisture in respect of chipring was discusseds Tt wao
felt that moist wood was to be preferred for chippinge. Foor chipping was
experienced due to the uneven diameter of the woode Logs of large diametor

were split and fed into the chipper,

Much of the silica in the dirt on the wood could be removed by chip wagh-
ings Silica was, however, a constituent in some of the species of wood and,
consequently, the lifetimes of the chipper knives were short. In Colombia,
the evaporator tubes had only a thin crust of silica deposits after siv months .

of operation.

In order to obtain a uniform mixture in the digester, the blending of
species was recommended, The adverse effects that would result with regard
to quality, on account of the non=uniformity of species, was wmphasized. In
the Philippines, the loge Wwere segregated into three colour rangesy the
darkest were used for liner board, the medium-coloured for bleaching, and the
lightecoloured for ground woode The segregation and blending in predetermined
proportions was considered impracticable in Colombiae The uniformity of the
mixture was improved in the Colombian mill by stirring the chip pile with the

use of a bulldozer,

The experience in New Zealand of cooking hardwoods and softwoods together
wag mentioned, The mixing of hardwoods and softwoods would depend on the type
of mill and the type of equipment used.

Considerable interest was shown in the use of mixed tropical hardwoods for
the manufacture of sack kraft. In Colombia, 30 per cent mixed tropical hard-
wood and 20 per cent long fibre wac used in the Tibrous furnish for sack kraft.
A Clupak unit was used in the process,

The cost of producing pulp from mixed tropical hardwoods in Colombia was

between $120~8$140 per ton compared with $180-8200 for imported pulp, including
duties and transport.



The droup cnared LYhee opinion that, onoa Dong=term basis, bheosupply o f

v t=wood wiih sod paper-making rropertios W crid beoerown on poantabions.
T Groar dieonwesed Lo overy Dow oannual growth rate of 0.5 m)' peot hectare by
reatoara oot o amminet 10 m‘\) por hectare for trees ou piantations. The
Popcdorey, therefore, would be towards replanting off mool o anitabiie puapers

ok int speeties aftor the oareas were "olear cut',  The growth cys o ol some

;f thr specics planted in Colombia was as followst ecucalyptus  years;
sypress 5-12 years; and pine 15 years, The reforestation of tropical nard-
woods required about 20 to 25 years. It was stated that there could be dif-

ficulties in reforestation programmes on account of soil erosion.

The manufacture of dissolving pulp from
exotic raw materials

In the discussion of exotic raw materials for dissolving pulp, eucalyptus,
rubberwood and mangrove wood Were considered and also indigenous non=wood

materials such as bamboo, reed and bagasse.

It was generally possible to make dissolving pulps from bagasse, bamboo
and reeds, which was technically satisfactory for viscose staple fibre, but

the pulps would not be competitive economically or technically with wood=pulp.

So far it had proved difficult, if not impossible, to attain the necessary
quality for high-tenacity tire-cord filament viscose from non-woods. It was
also very difficult to produce acetate grade pulp. Recent semi~-industrial
scale attempts at making acetate pulp from bagasse failed, although a pilot
plant built in the 1930s had attained the objective, It should be emphasized
that it would be possible and perhaps necessary to improve the properties of
viscose obtained from non-woods by blending it with better viscose produced
from wood dissolving pulp. Commercially successful plants in Brazil and
Portugal export high-grade dissolving pulp made from plantation-grown exotic
eucalyptus,

It was cmphasized that conclusive results cannot be obtained from labo-
ratory testing of cellulosic materials for dissolving pulp, although it could
give preliminary data. Smal.-scale pilot plants, which simulated all the
stages of industrial preparation and treatment, had proved more or less satis-
factory. A pilot plant at Bandung, Indonesia, was generally available for

such work, Its facilities included viscose spinning,
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The following grades of dissolving pulp were mentioned:

Viscose grade. Alpha-cellulose above 88 per cent, ash less than
0.15 per cent, brightness above 8% per cent. A considerable percent-
age of hemicelluloses was permissible because they were largely ro-
moved during the mercerization process in the viscose factory;

Acetate grade. Alpha-cellulose usually above 97 per cent, hemi-
celluloses, ash and silica should be much less than could be tolerated
in viscose pulpj

Nitrate grade. Similar to acetate pulp except that for explosive manu-
facture ?;ut not for films or 1a.cquers) more ash could be toieratedsy

Ether grade. Similar to acetate pulp, except for the specific case of
sodium carboxymethyl cellulose used in the form of aqueous solutions
when ash and hemicelluloses could be lesg important.
The use of agricultural residues that are rich in ash and hemicelluloces
for dissolving pulp is limited to rayon, explosives and sodium carbumcthyl

cellulose,

Just as the density of woods affects the ease with which they are pene-
trated by cooking chemicals, so the microstructure of fibres and cells in
pulps affects diffusion of reagents prior to solution of the cellulose, For
example, during xanthation of alkali cellulose, if' the pulp is insufficiently
homogeneous, the most reactive cell types would consume more carbon disulphide
and be over-xanthated, and the least reactive would be insufficiently xanthatod
to go into solution properly. The unifommity of cell type in the raw material,
therefore, is important. Thue softwood pulps, which are composed almost en-
tirely of tracheids, are more desirable than hardwoods,which contain more
different types of cells., Before wood is pulped, leaves and bark are removed
from the stem, but leaves, epidermis and bark when present with non-woods
are usually more difficult or impossible to separate from the stem. The
leaveas, epidermis, bark, nodes, internodes and pith of non-woods give a much
more heterogeneous anatomy than hardwoods, making them less suitable for dis-
solving pulp, particularly by impairing the filterability of the viscose.

Iron, manganese, calcium and silicon compounds are especially undesir-
able in dissolving pulp. Silica, which comprises somectimes half of the ach
of non-woods, is present in different forms in different raw materials. An
example was cited of pulps made by the same process - sulphite with alkaline
refining - from reeds with a high silica content and from wheat straw and
bagasse (both containing less silica)s The silica content could be cuffi-

ciently reduced only in the pulp made from receds.




After tecting bagasse, rice, flax and wheat straw, cotton and maize

stulks, palm leaves, reeds, and Arundo donax, one expert concluded that

Arundo donax wae one of the fow non=woods that gave suitable vieccoge pulps by

both the bisalpkite and the prebydrolysic kraf'l mothodse  One method of ro-
moving ash during procesuing is mechanical separation by screening much of
the silica rich epidermic as fines because they are loosened from the surface

f tho shraw during prehydeolysic,  The reduction of ash in mangrove

wood=pulp by separation of the ash-rich fires content nf the pulp is similar.

The partition of silica between liquor and pulp during cooking is deter-
mined by the rapidity with which dissoived silica is redeposited on the
fibres while lignin ig still being solubilizeds Thus a rapid cook of a few
minutec was found to give pulp containing the least silica. It was possiblic to
produco (albeit in lower yields zompared with woods) suitable viscose pulps
from the mogt inferior non-wood materials by a rapidecook intensive alkaline

refininge But it would not necessarily be an economic production in practice,

The warning was given that non-wood pulps are sensitive to drying. A

gkin could be formed which hinders chemical reaction.

It was reported that sugarecane bagasse could be made into suitable vis-
ccse pulp t;y the prehydrolysis kraft process, though not by the bisulphite
process, The nced for depithing bazasse was discussed and it was concluded
that with clean hand-cut cane it might suffice to remove only the loose pith
cel lg, which werc contaminated with dirt and dust in a depithing stage, with a
toss of about % per cent of the bagasse., Screening the bagasse after pre~
hydrolysis to remove an additional 5 per cent of the pith cells was sufficient
t¢ reduce ash content, and further depithing did not improve pulp quality.

Mochanical harvesting, however, introduced much more contamination, and full

depithing was then required.

Furfural might be obtained from the hydrolyeis liquor. DBut the hydrolysis
of the bagasse iteelf to yield much furfural would degrade the bagasse too far
for further pulping.

Prehydrolysis kraft pulp could be obtained from bagasse in a yield of
about 31-36 per cent, with 96-98 per cent alpha=cellulose, 1,3~} per cent
hemicellulose and lese than O,1 per cent ash, Bagasse could be used for

vigcogse pulp and for cellulose mitrates of fair atability.
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A congiderable amount of work on dissolving pulp from bagassce was carried
out recently in Cuba, and 200 tons of pulp has been produced there. Pulp was
made also in Romania and Italy from Cuban bagasse. The work was aimed at
producing acetate pulp, but this objective was not realized; wsatisfactory
rayon pulp was, however, produced. Investigations were carried out on the
effect of age and the variety of cane, thz nature of the soil, cultivation
methods and the mechanization of harvesting. It was found that good depithing
was essential to obtain maximum uniformity. Bagasse was not founa to be a
compuetitive raw material for dissolving pulp compared with wood, but in con-
sidering the sconomics of using bagasse, account must be taken of local con-

ditions and other technological developments in a country.

Cotton stalks were not found to be a good raw material, They are very
heterogeneous, with a bark content of 20 per cent and contain pith, Mechanical
bark separation is unlikely to be complete, and residual bark is not pulped
properly with the bisulphite process, Prehydrolysis sulphate pulping dis-
integrates the bark and dissolves much of its co‘loured matter, Natural cotton
stalks might be pulped if it were possible to bleach the pulp satisfactorily.

Palm leaves only gave acceptable pulp if the lecaflets were stripped off
go that only the mid-ribe were pulped.

Maize cobs with about 1.2 per cent of ash contain less ash than most of
the other non-woods discussed, With prehydrolysis kraft pulping and mild
treatment, they produced accepiable pulp with good filterability, However,
many difficulties were encountered as a result of the poor washing character-

istica of the pulp, which ie powdery rather than fibrous,

Straws coniain leaves rich in silica. It would not be economical to
separate the leaves, but the silica concentrated in the epidermis could be
markedly reduced by screening after prehydrolysis. The partition of gilica
between liquor and pulp could be adjusted in cooking. Attempis were made to
produce dissolving pulp from wheat straw on a commercial scale in Germany
during the Second World War.

Bamboo is commercially pulped for rayon manufacture in India by the pre-
hydrolysis kraft pfocess. The yield of pulp is about 28 per cent. Dissolving
pulp was .roduced commercially from reeds by t;’ke prehydrolysis kraft process
in Romania with alpha-cellulose content 92-93 per cent, pentosan 2.5=3 per cent,




sh 0.2-0.3 per cent and viscosity 15-20 centipoise. The decisive factors in
changing to becchwood as the raw material were difficulties in the harvesting

and handling of the reeds.

A mili for miking rayon puip from Arundo donax was coctabliched in Ttaly.
The pulp was saticfactory. Difficulties in the culturc of Arundo donax arc,
s 22

however, belicved to have caused the mill to switch to beechwood.,

Mangrove wood has been pulped since 1965 by the sulphite process in
Japanese mills. Preliminary experiments were made on 20 samples from Malaysia,
the Philippines, Sabah, Sarawak and Sumatra. It was found that the genus
Rhizophoraceac including the genera Brugiera, Rhizophora and Ccriops were

suitable for dissolving pulp, but several otvher genera were not,

It was stated that Japan imported 12,000 tons of mangrove wood monthly,
mainly from Sarawak. The wood should be pulped as soon after felling as pos-
gible - within two or three months = to awoid deterioration by fungi. The
mangrove wood-pulp is prepared separately from the mixed Japanese hardwood
pulp with which it is blended.

The specific gravity of the varieties of mangrove wood used is between
0.65 and 7,93 thesc varieties are not well suited to paper-pulp. Despite
its high density, mangrove cooks easily, and, in many ways, behaves better
during pulping than Japanese mixed hardwoods.

The ash content of mangrove wood is higher than the ash content of most
Japancse hardwoods with crystals of calcium oxalate in the ray cells, but
only 2 per cent of the ash is 3102 and 3} per cent of it is F3203 and 51203.
The yields of pulp from mangrove wood and from Japanese hardwoods are
comparable. Mangrove wood-pulp has a relatively high alpha cellulose cantent.
The only inferior property of mangrove pulp is compressibility, which limits
the quantity of mangrove palp to 50 per cent in the blend with mixed Japanege

hardwood pulpe.

Rubberwood, which is also used in large quant.ties in Japan for dissolving
pulp, is not imported as chips. The latex content of the chips, which are used
for paper-making, was found unacceptably high because liquid latex had contam=-
inated the wood during the debarking of the freshly felled trees, For dissolv-
ing pulp manufacture,the logs are cut after the latex hardens and the debarked




logs are shipped to the mill. The waching of the doboapke oy v e
barker further removes latexe  Thoe weod wder thies tapp it van
Latex was not found in the wood ruyo. Rubborwosd, o moagr
by the sulphite processs Tivhoex, wWhiob ooemnoades darins oo e

4o far oo posgible by Serecning.

Up to 0.2 per cent of atex in the dioao ivirgt oo Wt rorortoet e b =
erabio, but 2 higher quantity impaired the qua by o0 the o P atex
content timits the proportion of rubberwond in ooondo with dapanos [EEVRES IRERES E

to 20 per cont, As ruvberwood and Japancsce hardwoodu arc abeat cqun iy denes

]
the pulp produced from cooking them togethor haw cumi tar proportios boongin
made from Japancse hardwoods alonc,
Blue staining of rubberwood could present a probioms Puip from bido-
1
stained wood showed a relutively high permanganate number, oW brighboos and

nigh extractive content and needed more chemicals Lor refintng.  Howevory o

staining, if controlled by pulping the wood as soon after foling s porgib s
does not appear a major problem if the proportion of rubberwssd puin 12 Ak

low ag 20 per cent,

The utilization of waste paper in the paper inductbriocs
of developing nountries

The Group agreed that the incorporation Hf some properiy aseleeted and

b -

prepared waste paper into the furnish of many paperg could gignilicantly
reduce the production costs of a paper-mill, both whoer the pemalnder of

the furnish was mainly locally made and when it wag imported pulp. 1 was
shown that waste paper could be collected economically in developing coun
tries, and suggestions were given for adapting collection procedures to tocal

conditions.

In industrialized countries, 20-40 per cent of the total paper and
board consumption is recycled as waste paper for ro-use. Altnough the
United Arab Republic achieved such levels, it would generaliy takc time
to reach thosc levels in a developing country. The quantity available
is often reduced because some paper, such ag over-issue newspapers or
used multiwall sacks, is re-used for packaging paper without being ro-

pulped, Boards and corrugating medium are usually the papers which sontain
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most repulped wacte, but examples were shown of duplicating papers made com-

pletely from de-inked waste.

Waste paper ic often imported from industrialized courntries for blending
wilh local, short-fibred pulps such as those from straw or bagasse, in order
to modify the characteristics of the paper and improve runnability on the
paper machine in rather the same way as imported wood-pulps are used, but at
lower cost. The costs of imported bleached or unbleached wastc papers is
about $100 per ton less than the cost of bleached or unb eached wood=-pulps,
though the difference is reduced by the extra cost of processing waste paper

and the lower value of the pulp.

The collection of waste paper in bulk from large converting factories,
printing works, envelope manufacturers and department stores is not compli=
cated, It was recommended that collections be made daily, otherwise the firms
might destroy the paper to prevent congestion and to reduce fire hazards,

Such collections could be made by a paper-mill's own waste-paper unit,

Converting firms could have small, portable baling presses, In countries
with small per capita consumption, converters could be the only practical
source of waste papers In the collection of small quantities from households,
educational institutions and government offices, a middleman has to be emp loyed

to collect and supply the waste paper to a collecting centre for baling.

In an industrialized country, high labour rates could make sorting of
waste paper unfeasible cxcept at the point of generation. The dealer must be
gomething of a diplomat so as to impose the requirements of the paper mills
on the factories where the waste paper is generated. In developing countries,
efficient sorting was often possible with lower wage rates. For the same
reason, waste paper could be processed with less sophisticated and cheaper
equipment. Dry cleaning of the waste could remove the heavy impurities and
dust. The waste could be kollerganged to break glass. It was urged that
designers of waste-paper treatment plants should take account of the large
amount of foreign material in waste collected in poorer countries, which

could quickly damage m.chinery.

Useful suggestions for stimulating waste-paper collection included:

(a) Offering schools a discount on new exercise books if used ones
were returned;




(b) Offering small printers
lecting their waste and trimmings;

sacks made from oid machine folts for coi-

(¢) Circulation of leaflets urging culvage of waste piper;

(d) Collection of o1d telphone directories when new ones were iscucdg

(e) Special arrangements for collecting waste confidential papers from
government, which would otherwise be burned.

The fear lest the fibre length would be luwered by the repeated recir-

culation of waste, which could occur if recovery were intensive, wag not
thought to be confirmed in practice because the fibrous material wad freshened

by the loss of fines during repulpinge Colour could deteriorats, howsoor,

The problem of poor colour could be helped by the importation of bright
waste papers. Another approach to the problem, which also arises when the
bleached pulp is madc locally with lower brightness than imported pulp, is fo
lower the level of brightness in paper specifications, The Indian Standards
Institution is already working on revised paper specifications that wouid be

more appropriate for production conditions in India.

Repuiped over-issue newspaper is almost the only source of fibre in somo
ne'atsp‘rint mills in the United States of Americas, It was cuggested that with
such a furnish the coat of pulping oquipment and the power consumption for
pulping would be reduced for a newsprint mille The cogt would be smaller than
the cost of a wood=pulping mille It could be a viable gsolution to the probloem

of newsprint supply in develoning countries,

Centralized waste-paper pulp-mills were discusveds Drying was not viable,
and the pulps Were sold as wot laps. In the United States of America, the
centralized waste-paper mi‘llc are usually connected to paper companies bocause
repulped waste is not always competitive with woodepulpe Indeed, one mill

producinz telephone-directory paper with a high proportion of repulped obaoiche

directories abandoned the practice because it was cheaper to make gsemi=b1rached,

gsemi-chenical pulp from wood. Technically the repulped directories were
satisfactory.

In Ceylon, the collection cost of wasic paper for incorporation in whitc

papers was reported to be about $9 per tonj the cost of baling nwnd tranaport
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ty o the paper mill o cver more than 100 miles was $9: the cost of sorting was

Wbt 37 1or tone The total cost before the waste paper was do-inked was,

Cpere Do, 3% por tone Aboub 1429 tons of waste paper was needed to produce

e bor of deeinked puip oatoa oost of about $43. The final cost of the de-inked
e owae seent $00 por ton after allowing for chemicals, services, depreciation
ctie T aut of blonched straw pulp produced in the mill was about 3225 per ton
wel the oot of importod bleached wood-pulp was about $250.  Savings of foreign
% Pange rooulbed from oredusing the proportion of imported wood-pulp in the

furnioh from oabount one thiped of the Purmish to about one quarter by the use

A odeeiried wanto papor,

.

Bloewh oo, v o mill formerly using only imported virgin pulp, the dif-

*

i Loteoen the parchase cost of virgin and waste unbleached fibre was

e Subwtitiooing 40 per cent of the virgin fibre with waste gave an
i e v of aboat B3O per ton of paper.  The net additional profit and

exchange was about 322 ver ton of paper after deducting

the mogt of airting, Cleaning, the additional size pregs materials and amorti-

Lok amount corcton of parer.  But the gavings vary greatly

for tie waste, the percentage and type of waste

Pt «nt, Tt was auggested that, as a general rule, a saving
LI ] - i S N 7 . La s oge :
L =r oould be anticipated, which, if achieved, zould

Justify the investment in a lowecost waste paper processing plant,

prdoon of wanto paper, accerding to geades, quotod for Coylon exempli-

the ongt of mived unenrted papers was about one gixth

i sk of Ba. 1 white grade trimmings.  The range in the United States
Lmerten wan even sreaters In Seylon, better grades were stored under
covery cab bthe unsorted waste wag stored in the open under a thatch of palm

leaveds

The woullection of 40 tong of waste paper per day within a city of
D5 gouarce mileg was found to requires a fleet of five 2-ton trucks, After

Y

rough oorting at the colliection centre, the papers were packed into high-

dengity bacn of about 25 1b per cubic foot density. The staff included a
astorekeopor, a storeman, a weighbridge oprrator, a baler operator, 5 drivers

and 1% unskillea workmern,
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The investment for a simplec but complete plant, including an asbeptov—-ciad
stecl-framec building for repulping and cleaning 25-100 tons por day of waste
paper would be $3,500-84,000 per daily ton of capacity. In the plant, a fair
degree of ink and bitumen dispersion could be done rather than de-inking., Tt
would be an appropriate plant for a mill producing packaging papers and boards,
though with carefully sorted unprinted whitc waste that was brightened by
simple bleaching, white papers and boards could also be made. The equipment
for an effective, low-cost plant was described in such a way that a mill could

design and install a plant with the minimum of assistance,

Concerning partial replacement of imported virgin pulp with repulped
waste, it was pointed out that repulped waste was normally weaker than virgin
pulp, and, it could be necessary to compensate by the use of beater or size=-
press additives, Their cost must be taken into account.

While it was found possible in Ceylon to de-~ink waste paper for inclusion
in writing and printing papers by treating pulped sorted waste paper with de-
inking chemicals and washing out the ink in washing hollanders followed by
bleaching, the mill installed a floatation de=inking process for treating
25 tons per day of sorted waste paper. The chemicals used in the process for
(A) mixed waste papers containing both groundwood and chemical pulp and
(B) papers made from chemical pulp onl,, were:

A B

S percentage 2 S pere enta‘;e 2

Sodium silicate 4

Sodium peroxide 2

Caustic soda 3

Soft soap 4 4
Calcium chloride lel lel

The mixture of sodium peroxide with sodiun silicate reduces the yellowing
of groundwood in the presence of caustic soda. Tinted papers are bleached
with a zinc hydrosulphite. A de-inking plant using stock that contains coated
and filled papers creates a serious effluent problem, however. The efflucnt

was said to be a more serious pollutant than the cffluent from a sulphite

pulp-mill,
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ITI. CONCLUSIONS

The following conclusions are based on the discussions of the Expert Groups

Newsprint from bagasse

It should not be assumed that newsprint can be produced mainly from
bagasze at a cost below that of imported newsprint, The objective of invest-
ment in a bagasse newsprint mill is likely to be limited to import cubstitu-
tion rather than competition on the world market, The production of newsprint
(or any other paper) should be pre-planned sufficiently in advance so that
the mill is able to pulp the most suitable raw material and is not compelled

to pulp a material becauce it is the only one available,

Before planning a paper indusiry, particulariy a bagasse newsprint mill,
the complete co-operation of the Government must be ensured because without
it the project is unlikely to succeeds Only the Government can give the indus-
try protection in the form of tariffs or restrictions on the import of news-
print (which was somctimes dumped at low prices) it would almost inevitably
require to be viable.

As bagasse would be the prime source of fuel for power and steam in the
sugar-mills, most of the bagasse diverted for newsprint production would have
to be replaced by petroleum, natural gas or coal of equivalent thermal value.
Wher bagasse has to be replaced by imported or costly fuel, partial depithing
at the sugar-mill should be considered because the geparated pith can be used
in the sugar-mill boiler furnaces.

Considerable quantities of fuel are also required for process steam in
the paper-mill; large quantiiies of electric power are used in mechanical
or chemi-mechanical pulping and sometimes in the production of pulping
chemicals. The prices of fuel and power that are very important costs in
production are often controlled by Govermment§ in the case of fuels, an
excise duty is sometimes levied, Purther, the annual production of sugar, on
which the supply of bagasse depends, is controlled at the intergovernmental

level.
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As the viability of any plant depends considerably on an wivantageous loca=
tion, a site for a bagasse newsprint mill should be sought not only where there
is an abundance of bagasse but where there are additional advantages such as

proximity to a supply of natural gas cr to a source of hydroclactric powers

Light coloured woods, particularly from conifers, are the most commonly
accepted material for newsprint. They can be pulped by grinding, usually
without chemicals, Fast-growing pines somewhat similar to those that have
been used for newsprint in the southern states of the United States of America
probably -an grow in regions that grow sugar-cane. These pines and hardwoods
(which are used for newsprint in Argentina, Ausiralia and the Philippines)
reach economic size in a relatively short time (usually 12 and 6 ycars, res- *
pectively). Sawemill waste from suitable woods, which is usually cheap,
merits particular consideration as part of a newsprint mill's raw materials

now that refiner groundwood production has been developed.

In considering newsprint from bagasse, it should be remembered that the
cost ~f attaining pulp of sufficient brightness depends on the colour of the
bagasse at the time of processing. With fresh bagassec coming directly from
the sugar-mill presses (which is available throughout the year in a few coun-
tries, of which Peru is one), an adequate brightness may be attained without
bleaching, In mout other countries, it is usual to store the bagasse for use
between the cane harvests, The bagasse might deteriorate during storage and

it might not be possible to obtain an adequate brightness without bleachinge
2

A study of the effect of alternative storage methods on the brightness
of bagasse newsprint was suggested. Some of the newsprint trials in the early
19608, which were mostly made on baled bagasse, might have been more success=—
ful had ~ttention been given to the problem of bagasse storage. The effect

of burning off leaves should also be considered.

When forocasting the production coct of newsprint from bagasse. the cost
per ton of bagasse delivered to the mill must be calculateds Yoose bagasse
could be transported a short distance by conveyor, while long-distance trans-

port by lorry would probably require baling and would be more costly,

Economy of size compelled competitive newsprint mills to be large. A
newsprint mill in a developing country must suffer a disadvantage if it is
not also fairly large. A mill could, however, be designed to make other kinds

of paper, and there may be possibilities for regional trading arrangements.
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In deciding with which process to pulp bagasce for newoprint, an mportant
factor to bear in mind is the availability of toneg=Cibrod pulp to mix with the

U

bagasse pulp. When long=-fibred pulp is aviiiabie iocallv,y it may be ooonomica

to uce a largely mechanical high=yield process fur the basasoe pulee The Tow
strength and poor paper-machine performance of the pulp produced couid be com-
pensated for by using more chemical wood=pulp than ic usual in newnprint.
Conversely, when long-fibred pulp has to be imported or is costly or difficult
to obtain, a chemi- (or semi=) mechanical procese may be preferable i it
produces a bagasse pulp which is stronger and performs better on the paper

machine with less long-fibred chemical pulp.

When evaluating a bagaese pulp by means of a paper-machine trial or when
using such a trial to obtain data for designing a future paper machine, the
trial shotld be of sufficient duration at least to cstablish equilibrium in
the recirculated water system and to permit observation of the effect of fines

on the machine's performance.

Claims for economic recovery of chemicals from semi-chemical processes
should be examined with considerable caution. Recovery plants are usually
costly and unremunerative when handling the relatively small quantities of

generally dilute chemicals from semi-chemical pulping.

The pulping of rubberwood

The Group suggested that the fibrous furnish of papers made from ribber-
wood should not include more than about 2% per cent of rubberwood pulp us the
problem of latex had not beer sompletely solveds When better raw materials
for pulp are in short supply a proportion of rubberwood pulp in the furnich
may be considered, for it was reported as being a usable hardwood pulp apart

from the problem with latex.

No hignly capitalized enterprise based on the use of rubberwood exclu-
gively should be undertaken without some irrevocable arrangement which would
gsecure an adequate, steady and continuous supply of rubberwoodj oth. rWise
rubber producers, who obtain relatively little of their income from wood,
could endanger the enterprise by irregular felling (irregular roplanting of
their rubber trees) or by diversifying into production 5f other wropee  Bubber-
wood as a source of pulpwood should be oxam' d cautiously in counbrics where

wage rates are increasing rapidly becausc its eollection 1o labour intensi o.




Wricr cornciderine ucing rubberwood for pulp, the possibiiity of chemical
droarkine should be inveotigateds  Should this prove feasibie, it should
cedie the latex oontent of the wood (though the latex trapped in the wood
urrier the tapping conce woald not be reduced). Caution must be exercised to
nrevont the transfer of the debarking chemical®s toxicity to the finiched

[SETRSTRN OR

The Group noted the secrecy surrounding technical developments in rubber-
wood pulping,particularly with respect to the latex problem, It hoped for a
froor flow of information to developing countries which may require the use

of rubberwood to augment their raw materials for pulp.

ggu-ccst pulp- and paper-mills

A plant which is low in cost because it is inferior or incomplete must
obviously be avoided, Bxpert advice must be obtained to examine tenders.
The objective is not to choose the cheapest, but to buy a competitively
sffered plant of good quality which will operate efficiently, but which is not

"over-enginecred®3 in other words, one that has been specifically designed

to suit the requirements of a developing country wh re simplicity is important
and not one degigned for an industrialized country where complexity may bo

required for competition on a highly sophisticated paper market,

A pulp=-mill ghould be integrated with a paper-mill (a) because there
would be considerable gavings in the ocost of drying and baling the pulp (and
the accompanying loes in pulp strength); and (b) because the services,

facilitios and overhead costs could be shared with little extra expense,
The savings help to make locally made pulp competitive with imported pulp.

Nominal protection from the Government could be helpfu’ in establishing
a new pu’lp and paper indictrys The protection could be in the form of tax
exemptions on imported machinery, estate and initial incomej tax relief
during early years, and, ag a transitional measure, protection by means of

dutieg or restrictions on imports,

A pitlp~ or paper-mi'l that uses inferior raw materials is inefficient
and becomes a high-cost installations A successful mill must be pree-planned
years in advance of 1t3 realication so that it can be supplied with the besi

raw materials,




How bth cquipment may be bs,)ught and inctaliod b the L awest ot TNt

tent with officiency shou.d be oconsidereds  The woe 5t oo vd=nand o1t

and loca. manufacture of cquipment of good desimm chou oo Wl AT
resulbing cavings are omioLoin relation to the tota oote and G0t

of muchinery 1o a key oney, 1t may be wiser to buy o onew ooante The ko to
succoess With reconditioned, cecond=hand equipmont o ~0tow the abi it o th

mechanico and operatorn and thelir desire to make it work properiyv,

The standardization of equipment should be practical agc much as postible
otherwise an unduly large amount of capita!l would be devoted to the sparo-
part inventory. Interchangeable press and dryor foits, ommon Learin

inetruaments, motors, belts and pumps are items tha! can be atandardized

The costs of construction are likely to be increased if the gite 1o not
reasonably {lat and if the ground does not have satisfactory load-bearing

characteristics.

The cost of housing and of providing amenities may be reduced if the mill
can be built within reasonable access of a town or village, but transport for

the porsonnel for shift work must be considered,

Maximum advantage should be taken of a warm climate by keeping buildings

to the minimum necessary, and by placing chests and tanks outdoors,

The mill must be assured of a sufficient supply of water which cun be
difficult to obtain in tropical countries or wherever prolonged periods of
drought occur. The construction of a dam may be requircds The water
consumption is likely to range from ]?ij per ton of paper 1T paper only i
made to 5003m per ton of paper if bleached pulp and white papers are made,
Ancilliary services would require additioral water, It may be advantngeouc

to combine a dam for water ccnservation with hydro=electric power gencrations

The usc of electricity from a public supply saves much of Llhe large
investment for a boiler and power plant, Tf the price of the electricity is
excessive, it may be prefcrable to generate clectricity in the mill and obtain
the operating economies which can result from generating power from Lhe oteam
required for pulping and paper-making, especially if a suitabie used turbo-
generator can be obtaineds If power was to be generated thermally, a ctand-by
turbo-generator was not considered a justifiable precaution but a ctandby

boiler was always desirable, Bagasse and wood that is unsuitable for nipping



. caase: it i crooked, undersised, rotten or oth-rwise inadequit. or pulping
Sften provide o lower-cost fuel for the boilers than traditiona! fucls, vope-

sially noromote arcas.

A low=cogt pulp-miil

Capital charges, comprising amortization (over about 17 ycars) and the
interect om capital (including working capita]) at 9 per cent per annum were

gstated to be about 50 per cent of the total pulp production costu.

‘fhe optimum output of a mill should be most carefully congidered because
the cost of producing onc ton of pulp in a 50 ton per day mill might be
H0=7% per cent higher than in a 200 ton per day mill largely bccauge of rapi-
tal charges and the costs of labour and administration, There can remain an
advantage in size even for mills with capacities of up to 500 tons or more
per daye It io usually not advisable to plan the export of the surplus pro-
duction from an over-capacity mill on the internmational market except where
a long-term captive market can be agsured (most probably with a paper-mill in
a neighbouring developing country). !

Plantation-grown pulp-wood (usually both coniferous and broad-leaved) can
be grown in an efficient low-cost way especially if suitable exotic iste-growing
gpecics are chnsen,  The subtropics are usually well adapted to conilers and the
tropics to hardwoods and a limited range of conifers. It was reported that the
product ion costs of 1 ton of bleached pulp from non-wood materials (e.g. bagasse
and ctraw) are $0-% more than the production costs for | ton of nulp from pulp=
woode There are arcas where the cost of bagasse ig low and hence the pulp price

differential ta less,

Unconventional raw materials or unconventional processes should generally
be aveided becauge they inherently involve the risk of unforeseen problems
requiring modifications to machineryj such modifications can be 3low and
costly in a developing country and the delay in achieving break-cven produce-

#ion or failure to do so can exhaust a mill's financial resourcns.

The higher investment costs common in a developing countiy can, to some
extent, and sometimes to a large ex.ent, be offget if the cost of raw material
ie substantially lower, The costs of wood as a percentage of the cost o 'ong-

fibred wcod=pulp were reported ag 42-48 per cent for sulphate pulp in Scandinavia

and 20-24 per cent in latin America (although the percentage na, have been




much too low if investment costs were high). The figurce quoted for hardweod

pulp in Latin America was 13-~14 per ccecnt,.

The planning of pulp production for export on the world market reguiros
cautious ecxamination. The market is currently highly competitive and 1+ doves
loping country usually has no advantage except cheap raw materialp, but it
often has many disadvantages. Some disadvantages may be overcome when a local
industry has been successfully established and can form a basic for expansion
into export. A particular local advantage may be the deciding factor in com-
petitiveness. An export mill is likely to require a market for 500, or prob-

ably even 1,000, tons of pulp per day.

When considering a larger output it should be taken into consideration
that the unit cost of the raw materials often increases because of the higher
transport costs. Two examples are bagasse that is supplied by more than one

sugar-mill and bulky materials such as straw,

An over-gized chipping plant would be necessary for use on the following

kinds of raw materialss

(a) Species of wood that quickly dull or damage the knivesy

(b) Logs that are insufficiently straight and uniform in thickness for
the chippers to operate efficiently.

The possibility of saving capital costs by adopting methods which employ
less capital but more labour should be considereds This is likely to be more
feasible in forestry, felling, extraction and possibly debarking, than in the
pulp-mill itself, Mills in developing countries tend to employ so much lowe
wage labour that labour costs per ton of product exceed those in mills in
North America., A considerable savings in investment may occur through manual
debarking. ) ‘

In order to minimize machinery costs, it is advisable to consider the
effect of using conventional equipment such as batch digesters with direct
heating. The coet is usually less than for modern continuous digestors.
The'r erratic steam demand, however, could require a higher capacity boiler
plant with a resulting loss of some savings. Continuous digesters are recom-
mended for agricultural residues, which do not pack well in batch digesters and
often do not cook well in them either. Over-all steam economy miy be better

with indirect heating of batch digesters., But there could be scaling problems

with indirect heating when the raw materials contain silica (coprs bamboo),
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Savings on congtruction materials can result from reducing the quantities
Of stainless steel and titanium used in sophisticated bleaching plants. The
use of plastic piping and plastic coated fabrications may be considered as
ceonomioal measures.  The investment in plants for the manufacture of ground-
wood pulr and semi-chemical pulps is usually less than for chemical pulp
plantz, partly because chemical recovery ic often unnecessarys Groundwood
may be produced on a small scale, most ecasily from suitable conifors, but now
algso from suitable hardwoods. The pulp is used particularly in inexpensive

4

printing and writing papers, and as a filler in paperboard, Semi-chemical
pulp for inclusion in corrugating medium and to some oxtent in packaging
papers and boards can be made ‘from hardwoods (poseibly mixed), Higheyield
bleached pulpe can also be made from approp.iate specica. Thoe aees of thone

5

pulps have been limited compared with chemical pulps, however,

A NSSC pianty for example ic cheaper thnan a chemical pulp plant. The
yiald of pulp may be about 75 per cent for unbl ached pulp compared Wit

about 50 per cent for sulphate pulp and less wood, therefore, huas 5 be proe

cesgeds The relatively small amount of organic matior 41 verd from the
wosd, eopecially if accompanied by a low chemi-al conmumptiorg may make
chemical recovery less necegsary than for a chemical pulp plantes Recovery

ig froquently omitted unless cross recovery with the effluent from an adjacent
sulphate mill is possibles The omission substantially reduces the capital
coste Provided alkalinity is maint~ined throughout the coock, cheaper cone
gtruction in ordinary steel is often used, but stainloco stoel wichers may

be advisable,

The sulphate or kraft process (in which the make-up chemical is sodium
sulphate but the active chemicals sodium hydroxide and sulphide) with its
racovery of chemicals, is generally regarded as reliable and widely applicyie
ble, espeacially where the best strength of either unbleached or bleached pulp
ig required, This is usually true in the tropics where most raw materials
are short fibred, and the available conifers generally give somewhat weaker
pulps than conifers grown in temperate zones, The sulphate process is the
mogt widely used chemical pulping process, although the pulp yield is not
the highest, As some offensive odour could originate from the process, the
mill should not be located ncar residential areas. The capital cost is likely
to be lower than with acid processes, wiich requir: acidproof ~quipmente

Digecters can be constructed economicalliv of steel boiler plate with low
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silicon content provided there is an adequate allowanc: for corrosion (c.ge ot
\

5=8 mm). Washers and screens can also be made of carbon steel, Chomica?

recovery is an integral part of the true sulphate process, and the minimum

mill size may be governed by the smallest efficient recovery plant.

The soda process is basically similar to the sulphate process (both are
alkaline processes), but the active chemical is sodium hydroxide only. It is
little uged for conifers because the strength of the pulp ic inferior to sule
phate pulp, but the difference is less in the case of broad-lecaved (hard)
woods and agricultural residues, for which it may be recommended. Tt wag
vuggennted that in the future it may prove industrially practical to combine
goda pulping with oxygen bleaching to produce bleached pulp with very littie
effluent, There is usually less corrosion than in the sulphate process,
Chemical recovery i not an inherent part of the process as it is with the
Julphate process, but recovery is usually essential for economy, DPrior to
ingtalling a recovery plant and adopting the sulphate proceas, some of the

advantage of culphate may be obtained by adding elemental sulphur to the soda.

The bismiphite process using calcium base has been largely displaced by
the sulphate process, because chemical recovery is not practical with the
procegg, Chemical recovery has been developed for the process if magnesium
bagse ie used, The unbleached pulp yield is 5«7 per cent higher than with the
kraft process, and bleaching is less expensive, With short-fibrod raw mate-
rials, however, the pulp strength is lower than with the kraft procesce The use
of steel digesters lined with acidproof bricks was suggestoeds The mill would
be more costly than mills using alkaline processes becausc of the cost of
equipment for handling acid pulp and liquors. It was stated that the chemical
recovery system was less costly than for alkaline processcs and the rooulting
savings could possibly balance the cost of equipment. The mill should be
located on a suitable site that would prevent complaints about offensive

odours from its neighbours,

The capital investment for a bleached pulp mill in a developing country
includes the installation costs of a plant to produce chlorine and caustic
gsoda from salt by electrolysis. (It can be economically advantageous if the
plant could market surplus caustic soda at a reasonable price.) In develop=-
ing countries, it is advisable to induce customers to accept a lower standard

of paper brightncss, A simplified bleaching system of only three or four
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stases wou.d then be adequates Oxygen bleaching was not applicabic, as the

srocese was under development and would be rather costly.

No  1.omy should be made in the volume of buffer storage tanks for pulp
arel Tl oro, becsuse the continued operation of the entire mill depends on
‘hem oin the ewemt of a breakdown in any section, Buffer storage between the

cup= abd caper-mills ic particularly important.

Wi th ‘he increasing concern about pollution, it is unwise to project a
©wnt W thout the possibility of chemical recovery even if, becausc of small
reoducton, it doeg not appear economically attractive at the outget of prow
jutisrne As chemicals are a lowecost item in production costs of chemical
pulp oriy if there ig chemica' recovery, it may be advisable to defer building
a4 pulp=miil until the demand for pulp is sufficient for chemical recovery to
Lo viable, It was reported that the cost of a plant for the recovery of
~hemicais and heat is slightly more than the cost of the associated unbleached
wood=pulp mill including wood preparation, or about two thirds of the nost of
2 bleached pulp=-mill ‘with wood preparation, Plans for pulping materials, such
ag rice ctraw, moot cercal straws and other non=wood materials containing
sufficient silica to prevent efficient recovery, should be examined with

cantion.

The untrented part of the effluent from a pulp=-mill can easily transform
a river into which it is discharged, into a hazard to health when the river
flow io low. The site for a pulp=mill mast therefore be chosen where a treat-
ment plant is least likely to be required, and this usually mcans where the
offluent can be strongly diluted by a large river or possibly an inland sea
or the ocean itgelf. The site must also be assured of an ample and constant
fresh water supplye. Both regquirements may be met necar the outlet of a river
into the sca, The probable polluting effect of the mill's effluent should
be determined in advance and compared with what ig permissible (or likely to

be permisgible, assuming rcgulations have not yet been formulated),

A low=cogt paper-mill

Capital charges are a large proportion of the costs of converting pulp to
paper and must be kept to the minimum consistent with efficiency. Of the total
cost of paper-making machinery, about 65 per cent is the cost of the paper

machine, while 20 per cent and 15 per cent respectively are attributable to




stock preparation and finishings It was generally. out nxt unanimoac vy concid-
ered that the purchasc of a reconditioned, smal!l paper machine at a pric. we
below that of a new machine afforded the best savinges The production of uma.l
quantities of many varicties of paper can be vcetter accomplished on a cmal!

machine,

The prices of new paper machines of a given size span a very wide range
depending on the degree of complexity, It is definitely advisable not t. otart
with one of the sophisticated mass-production machines, which are designed
for conditions in industrialized countries and can be a liability under

conditions in developing countries,

Po reduce costs in the stock preparation section, it may be possibie
to exclude deflakers and low=consistency vortex cleancrs when only medium—
quality papers are to be made, It is wise to include a high=dencity clecaner.

A screen is esgential to protect the paper machine wire-cloth.

The instrumentation for the section should be minimal because many
commonly used devices such as magnetic flow meters require specialized main-,
tenance, Relatively simple mechanical devices for proportioning stock and

robust consistency controlilers are available.

The cost of a high~density disc refining stage, which is often desirable
with short-fibred pulps, may be reduced by positioning the disc refiner after
the last pulp-mill filter, where the pulp, at about 10 per cent consistency,
falls by gravity into the high-density storage towcr. This would provide
a stage of pre-refining to be followed by a final touch-up in the paper-mill
with equipment such as conical refinere adapted to working at the lower con-
sistencies found in a paper-mill,

For low cost, the wet end of a Fourdrinier paper machine with speeds of
up to 200 a/minute and not exceeding 2.5 m width, meximum gross output 40-
%0 tons per day, should not have a pressurized head box or a cantilever wirc
frame, It would probably have instead table rolls and simple mechanically

actuated float valvee in fresh and recirculated (back-) water circuits,

The press section should be simple; it may comprise two straight-through
presses with fabric on the first, smooth rolls on the second, and no smooth-
ing press, except for special requirements, For gpeeds greater than about
250 m/minute, a pick~up transfer of the sheet from the wire to the preso felt

may increase operating efficiency, particularly with short=fibred pulps.




T~ lower the cost of the dryer section, open gearing, standard scoops in
dryers of up to 1,5 m diameter for speeds up to 400 m/m'mutn, simple felt ten-
sioning and manual lubrication were advised, but felt dryers and automatic
guides chould be provided on all folts, The exclusion of a size press, with
the extra Arying section which it entails, markoedly reduces the costs  How-
ever, the lay-out should permit subsequent extension of the dryer section and
a size press (which might be necessary for the production of good uffset
lithography papers from some hardwood and non-wood pulps). Versatility may

be increased without much loss of simplicity if a Yankee (large diameter)

dryer is installed in place of some of the smaller dryerss this would permit
the production of M.G. (single side glazed) and crépe papers, as well as

ordinary papers.

For controlling steam to the paper and felt dryers, a gingle pressure
controlier for the whole section may suffice, It is valuable to arrange such
pressure controllers with two get points; one for normal operation could be
changed manually to the other controller when production was interrupted by
a break.,

A line-shaft drive should be considered because of more straightforward

maintenarce, though thyristor-controlled drives were reported as reliable.

Flaborate paper-machine hoods and ventilation systems should normally be
wnnecensary in warm climates. No special ventilation of the pockets between
drying cylinders is likely to be necessary for machines trimming less than
about 3 m widey a simple hood with an extiraction fan of adequate capacity
should suffice for the dryer section or for a Yankee dryers Extraction fans
should aiso be mounted on the walls of the machine house just below the ceil=
ing with air inlets at floor level. Air and machine room heating is unneces-

pary unless the outdoor temperature falls below 10°C for long periods.

To simplify the calenders, a three- or four-roll stack without swimming
rolls is suggested as adequate for many writing, printing, and packaging
grades of paper.

Where there is a sufficient demand for tissues and they are costly to
import, advantage may be taken of the relative simplicity of the tissue machine,
which has only one drying cylinder. On it toilet paper may be made largely

from waste paperj fruit wraps, bread wraps, coloured tissues can additionally
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be made (ands if necessary, M.G. papers at reduced efficiency), A fiooue
machine is one of the least costly machines available, but 11 haos o oomall

production (e.ge 10 ton s/day).

Machinery to make solid boards in small quantitics can be purchaced for
a fraction of the cost of a modern machine to produce boards in recin or
gsheets if a simple discontinuous board (wet-lap) machine is built with a

hydraulic press and perhaps a tunnel dryer.

The lowest investment per ton of paper for a new paper machine in likely
to be obtained when the trimmed width is 4.9~6 m, ascuming a standard Four-
drinier with standard drying sections. A 3.5=4 m width ic optimum Cor high-
speed tissue machines, Por writing and printing papers, the investment per
ton of paper may be 70 per cent higher if the machine is designed to produce
30 tons per 24 hours, per metre width, than if it can produce 60 tun:a/?/i huur';'-/n‘x
width, or about 25 per cent higher if designed to produce 45 tons/?4 houm/m
width, However, those specific productions were considered too high for deve-
loping countries because they necessitate a high degree of' automation, which
may prove difficult to master without immediate sorvice from supplicr: and

well=qualified operating and maintenance staff,

A steady electricity supply must be ensured to a paper-mill, If eloc-
tricity is purchased from a public supply which is known to be gub ject to
voltage variations, a voltage regulating transformer ig required, The boiler
plant can be purchased economically because usually 3 kg/cm2 presgure i

sufficient,

Improving the efficiency in pulp- and paper-mills
of developing countrics *

Bfficiency war tentatively defined in several wayo, but the range of
ways suggested for improving it was so wide as to make any one definition of
little value. The suggestions for improving efficiency could be grouped in
categories such ass

(a) Wise initial concept to ensure that every factor which cou'd affect
the efficiency and economy of the final project had been taken into considoras-
tion and correctly assesced;

(b) Careful planning and strict control during the stage of ordering
and erection to ensure the minimum capital expenditurc consistent with the
building of a good mill;




() Improving the efficiency of the mill staff by training management,
superviasors, operators and mechanics to get the best out of the planty

(d4) Actute management of all material and social aspects when the mill
io operatingg

(e) Auditing performance of operators and operations (the latter by
comparison with performance >f similar operations in other mills);

(f) The rationalization of the production and production programme,
the systemization of maintenance and the gstandardization of spare partsj

(i) Constant attention to forward planning so that every nadvantage is
taken of now developments in markets, technology and raw material supplies,
and thut changes in the end-uses are foreseen.

It was felt that efficiency in mills in developing countries tended to be
low - sometimes very low. Means to improve the situation should be given

urgent attention.

When the mill is the first mill to be established in a country, the lack
of trade experience and expartise may lead to errors in init.ial concept, which
may be a comnstant burden throughout the life of the mill or may lead to
bankruptcye

The minimum planning period must be five years before production is to begin.
It is the minimum and assumes that an adequate supply of {ibrous raw material
would then be available. If the raw material is to be grown On plantations,

vlanning must commence carlier.

One of the most difficult causes of inefficiency to remedy is the pulp-
ing of an unsatisfactory raw material, which may be expensive to pulp, which
produces poor quality pulp that hinders the efficient operation of the paper
machine, or which restricts the range of papers which can be made, OSeveral

non=-woods display such disadvantages.

In order to plan the size of mill to be built, an expert forecast of the
trendss in demand must be made, especially to avoid the financial risks of
completing a mill before an adequate market exists. Bubsequent expansion
mugt be foreseen and not be restricted by an inadequate raw-material supply

at o roasonable priccs

Expert advice is needed in selecting the optimum site, taking into con-

sideration transport facilities, proximity to the market, infrastructure, the

availability of personnel, water supply and effluent dispoaals




When the fibrous raw material is an agricu ture. wy-proodu b oueos w0 otraw
or bagasse, the paper=mill may oxperience A1 sty in o cutab tobires aatrth ot
control over supplicse Unexpected probloms S o ection and myoundoreboadines

with producers can deprive the mill of fibre. Dicousel me with mil o in othoer

countries that have faced thesa problems may heop avnrt AT cu b e

e

The high capital cogt of pulp and paper oquipr ert and itae eoffoct on pro-
duction costs requires efficicncy in operating the plant at or above nomina!
full capacity with the fewest interruptions. Somctimes complicated refinements
in processes or machines intended to improve efficiency can reduce ity if Lhe
complexities are morc than can be mastered by inexperienced operators or main-

tenance staff.

In plamning plantations of fast-growing trees, it ic important to remember
that the pulping properties of trees of one variety grown in one country or
gite, may differ widely from the pulping properties of the same varioety grown
in another country or site. Age also has a profound effect on pulping pro-
perties, It is therefore necessary to perform pulping tests on representative
gamples from trial plots in order to chovse the best varieties for propagation.
It i3 also often possible fcr a developing country to have the cos 1y pulping

trials performed at little or no cost under certain bilateral aid programmes,

Pre-planning can to & great extent detormine the eofficiency of amill,
Wise pre-planning is required before any commitments have been mades The ‘Bxpert
Group welcomed the fact that the advice of United Nations cxperts and other

competent advisers was increasingly being sought during the pre—planning stage.

Proper training of staff wac vital for an efficient mill. Before start-
up, the training programmcs could be carried outt
(a) In modern mille in industrialized countrics;

(b) In mills which pulped similar raw materials or produce a similar
range of productsj

(c) In mills in countries where language wasd not an obstaclie in com=
municating with the trainees;

(d) On site in the mill itself by expatriate staff;

(@) On site by employees of a foreign paper company which had agreed to
provide know-how, possibly in joint participation.

Training programmes of types (b) and (c) could be preferable to thoue of type
(a), When amill is supplied on a turn-key Dbacic, the agreemcn Loghoaid provide
for the participation of local people in the design siage, ad their parbinipa-

tion itself gives valuable training.




Mixed tropical hardwoods

Wiy cronioca hardwods onod be ased s bacis £0rou puap and paper
Predie s ey lopirer countrica sl thoagh they nad “imitationce  The charac=—
fopiet o f the unbleached pupowi ol at beot be emivaient to those of a
moderato rual ity nardwood puip and bheeefore would beoLeus suttabie ag the
muin corchituent of strong papers for packagingy Livached palp from mixed
fardwoods: could be more useful (vut ito use in Irdia was stated to have

serions s lowered the quality of the paper croduced).  Mixed hurdwoods are

ansuitab o for groundwood pulp for newsprint oxcept in gpecial clrcumstances.
However, o a source of pulp=wood they have two advantages:s they provide an
immediat, cupply of wood, which may be important when a paper-mill i3 to be

built bul no provision hag been made in advance to grow good paper-making raw
materialss  the use of the wood helps to pay for clearing the foresgt for the

plantation aread.

When planning a pulp- and paper-mill to supply the needs of a developing

country, nlantations of trees known to have good pi.ping and paper-making

characterictics should be considered in preference to mixed hardwoods. In
the trop o8, fast=growing pines usually malure in 12 years and fast-growing

nardwoods in G years, Trees in general and pines in particular can usually

ol

grow on - orer land than is lesirable for agriculture.

{ Wier nixed wood can be obtained inexpenzively as waste (offcuts and
veneer . -og from large saw-mi 11a), their use should be carefully considered
becausz e advantage of low cost may offset the economic disadvantages, and.

the nurbe - of species is likely to be fewer than occur in the forest,

Mix o tropical hardwoods might be used in the manufacture of:

() Bleached pulp for export. It would be unwise to assume that
bleacheld pulps made from mixed tropical hardwoods could compete with the
temperat - nardwood puips which have now reached a high standard of quality
in the nooohern hemivphore,  However, it has been shown that mixed woods in
certair reas might be made into pulp acceptable for several purposes in
industri i zed countries, Mo pulp would be blended with stronger pulp.

Under prooent market condition, the production of such pulp should be examined
with cau .on as it could only be viable in exceptionally favourable circume
stances. An export pulp mill must constantly market a very large output,
usually 1 vre than 400 tons per day;

(1 Bleached pulp for the local market, Tt could be made where the
combined - vcmand from several oxioting paper-mills for pulp of the type pro-
duced wo' 1 be sufficient to sustain a palp-mill of viable size (which could
be ama’l han for an expart pulp-mil Y. Fach consumer would blend the pulp
with some -ironger pulp;




- KN
kn) Bloached pulp used in an integrated paper-mi  0or s o TR O
papers.  Such papers normilly contuin a proportion off hourdwood s o

ordinary practice it ig always blended with 4 loneer-gibeed puoe (00 00

\ :
from coniferius woods),  If the proportion of lonsr=Uroeed w0 o=
cient, the paper may be 1How in quality and non—competitive oxoond o0 o=

tected markets The longer=fibred pulp may be imported ooomade Lo iy Ueon

pine or from bamboo, which 1o pgenerally Tooe Satoetobre Lt v g

(d) Unbleached pulp for strong packaging paperse  The papors, wbr b
include vack kraft, a-e usually made from Jlong=fibred coniforows wees poip
and it 1o impogsible to make them of equul ctroncth Crom hardwoode w b Lo
inherenily short fibres, The quantity of hardwood pule  thal canv whidod
will depend on the strength of the mixed hardwood pulp and on the wpeifye
tion of the papers which 1o locally acceptabloe The lattor o detersoned
partly by competition from imported papere A higher quality of extonci!
paper was produc.d in ope mill vsing mixed hardwoods by improving i oack
kraf't through the Clupak treatment;

(@) Unbleached pulp for common packaging paperce.  The papora, aboch
include counter rolls and paper for small bags, vary considerably i+ mality,
Hardwoo:l pulp is unsuitable alone becauce of its short Cibrec, oput o dair
proportion of it may be used together with long-fibred puip (or pooaihly
waste from imported kraft papers) to make paper for many purposes. & pro-
portion of hardwood pulp can be incorporated in liner board dependins on the
end-use and competition;

() Corrugating medium for corrugatod cases, Tt 1o Prequently made
entirely from hardwood semi-chemical pulp. Mixed tropical hardwood: are being
effectively used, bul a cautious approach is recommendsd becauss oo oo o
avidence that the techniques which are used for temperate hardwood: may not
guit mixed tropical hardwooas, PFurthermore, some woods might rol impoart
adequate rigidity to the paper;

(g) Aroundwood pulip for newsprint and magazine pancora. Tro wert shondd
be uniform with medium- or low=density and preferably Pight—=colbourot and oleans
Though mixed forests may contain a proportion of such woud, its seliion { rom
the other wood is unlikely to be economic for pulp-making, bul i asucn gelee-
tion has already been made by a saw-mill or plywood plant, their waui wood
could prove suitable for refiner groundwood pulp.

The advice of forestry experts should be sought before ciear Folling

foresis because the congequences of badly managed clear Folling cuch b ani:
erosion, the loss of fertility and other ecological disturbances cup nevery

gerious., (leared forest land ig ofiten fertile and it suould not o5 TRt

that reforestation is the only or the best use of the cileared

be better used for agriculture.

Natural regeneration after tropical forests had boon clear cul wis ol
recommended because tlie composition of the regrowth wat wiually TR IR RIS AR -1 KN

and the rate of growth was feeble compared with tnc rate o getoobod Papste

growing plantation species with good paper-making characiorislioe. Hopianting
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may prov/o much more d:irfinalt than cxpecteds Large=scale .1 triais chould
therefore be made years ir advance of clear felling to determine the prograimme
5f rep.antire the cleared land. Each team felling trees in a mixed forest
should be accompanied by an expert ir the local trees who can ensure that

unacceptablie speciea are not supplicd to tue mill.

It was most strongly recommended that steps be taken to balance the wide
vari tions in the proportions of species in consignments arriving from the
forests, because such variations cause grave problems in pulp and paper pro-
duction, Some advisable methods are mixing the logs from consignments from
different forest areas before they are chipped, mixing the chips in outdoor
chip storage piles, or a combination of both methods, The alternative of
grouping logs according to their pulping and paper-making characteristics as
they arrive wao considered uneconomic and wag not recommended, except possibly
when the wood is saw-mill waste or is derived from several sources cach supply-
ing diffe.ent but single species, Hhough selection can then be made, for
example, selcoting by colour and density the loge suitable for groundwood and
thoge for chemical pulping. Some selection of mixed forest wood is recommended
ag it is always necessary to eliminate very undesirable species which would

damage machinery or contaminate the pulp.

A chipper for mixed hardwoods should be gelected on tre basisz of the
éiéens}ona of the logs, crookedness, hardness and silica content of the
gpecies, The mouth of the chipper may have to be larger than would be neceg-
sary for chipping the same quantity of uniformly grown straight trees in order
to accept different sizes and shapes of logs. It may be necessary to use
‘laminated chipper knives for hard logs which wonld unduly damage normal knives,

When projecting a chemical recovery plant, precautions should be taken
against the offects cf fines from hardwood pulps which may foul evaporators,
of ext.actives which may influence viscosity and the possibiiity of silica,

if there is a high proportion of silica-rich woods in the mixture,

When mixed hardwoods and longer-fibred materials such as pine or bamkio
are puined in the samc mill, separate cooking of the two sorte waou generally
recommended, especially for the mamifacture of strong pap«.s. Thoy may be
processed together for culiural papers when strength is lees important, but
to do o~ is a disadvantage and is only recommended because the insta’lation

of a4 single processing line rednes capital oxpenditure,

g



The long duration of pre-impregnation and oookines helna baomiy me o the
Cffoct of the heterogencity of mixed woodse  Rapid rooking wur ot roo amend od
The Sloman counter - current process was cuggectad as a polentialiy bontt

L i

pProcess,

The manufacture of dissolving pulp from cxotic raw materiaig

The Oroup concluded that dissolving pulp for rayon ctaple filre cruld ve
made from non-wood raw materials, It was generally less catistactory techni-
cally and economically than manufacture from woods, A country needing to give
rrecedence to import substitution over competitiveness could, however, make

dissolving pulp for a limited range of products from several non-woodiie

The evident economic and technical success of manufacturing dissolving
pulp from | lantation-grown eucalyptus and other woods, including (with certain
limitations) mangrove and rubberwood, contrasted with the ecomomic disappoint-
ment experienced in using the non-woods Arundo donag and Phragmites communis
reeds, which had been abandoned in two plants and replaced with beech wood,

The group urged that as much attention be given to the low consumption
of textiles in developing countries as is given to the low consumption of
papsr and that more consideration shou'd be given to the production of dine-

golving pulp for the manufacture ol textiles.

The uge of waste 2 ger in the paper industn
of de ng countries

When purchasing wastc-uaper repulping equipment for a dvveloning countiy
from a supplier in an indusirialized country, it ig important to ensure that
the éesis!z is appropriate, In some developing countries, waste containg much
eb;e@tianwle material liable to damage machinery, which iz not ouf firiently
robust or appropriate to handle it.

The economy of wasie-paper utilization must depend conoiderably on the

carital charges per ton of product. In opder to keep inveotment Lo the minimum

for efficicncy, it is important, therefore, to decide the extent of necessary

improvement to the waste by screcning and cleaning, ink dispersion oFf ramoval,
bleaching, etce. The machinery installed should be as gimple as p cmnihle bo

perform those tauks, For the main uses as boards and teot liners, ooreening




and ¢leaning may be cafficient with the helo of chemicals in the slushers To
revlace Lleached wood-pulp, de-inking is likely to be required possibly with
blcachinge A 1'ant for the former task can possibly be designed and partly
sonstructed 1ocally, whereas for the latter task, a much more sophisticated

plant is required,

The usc of waste paper should be considered strictly on its technical
and cconomic merits, Where virgin pulp is scarce, expensive or 0. inferior
quality, waste paper assumes more importance than where good pulp is freely

available at acceptable prices,.

Waste paper may be considered for partial replacement of the virgin pulp
used in paper made in developing countries, both when the mill vtherwise used
only imported pulp and when il uses imported pulp to reinforce locally made
short-fibred pulp, Waste paper is probably most useful in grades which do
not need to be free from specks such a3 boards, test liner, corrugating

modium and toilet paper,

. In developing countries where wages are low, it may be econimical to sort
wagte paper. Sorting may enable mixed grades to te used more profilably.

When it is plammed to pulp waste parsr, care sfould be taken to allow for
effluent disposal because thie effluent is likely to be highly polluting both
because of ite content of fine fibre and loadings and becausc of its biochemical
oxygen d-mand (BOD),

The production and sale of de-inked waste paper from a repulping miil %o
a number of paper mills i® rot generally remunerative, It is difficult to
recover the cost of drying the pulp, while the transport of moist pulp is

uncconomical unleag the paper-mills are located clos2 to each other,

¥hen waste paper is purchased from abroad, it should be specified that the
bales snould be of high density, but the grucs weight of each bale should be
limited %o the oize that can bc conveniently handled locally, especially if the
tales have to be man~handled, as is often the case. Arrangements should be
;zpezciified in the contract for financial compensation if any part of a delivery
cannct be used, but claims are difficult with imported waste, and it is best
to have a reliable supplier or inspection before shipment,

The use of de-inked newsprint should be considered a.s a raw material for
a small newsprint mill., Bundles of over-issue newspapers are desired rather

than mixed waste,




IV, RECOMMENDATIONS TO UNIDO

Tie Expert Group made a number of genecral recommendations with rogard to
the tulp and paper industries in developing countrics, Tt precommond o thio

UNIDO shoulds

(1) Organize periodical conferences between developing countries in the
same geographical region to discuss and exchange the results of recearch and

information on pulp and paper manufacturing problems;

{2) Bncourage the establishment of regional t: .nical and management

asgociations similar to .hose found in industrialiu.d countriesy

(3) Inform the pulp and paper industries of developing countries aboul

recent advances and about publications which are of special concern to Lhems

{4) Explore the problems asgociated with the dissemination of technical
information in the developing couniries and identify mecans by which informa-

tion can be made availablej

(5) Contact countries which have few or no pulp and paper indusiries as
yet and offer to assict with pre-plamning at the varliest possible stag? walh
a view to the ultimate establishment of a remunerative and efficient industry,
The twofold aim would be to select the best raw material o that, if necessary,
plantatione could be commenced in time for the material to comre to maturity
before it is required and to ensure an unfailing supply of raw material to
the industry, both initiallr- and after foreseen expansion, by securing the
allotment of sufficient land ihat is favourably located with regard to the
pulp~ and paper-mi ilé

(6) Give special consideration to the merits and problems of purchasing
uged machinery with a view to reducing the large investments required in pulp-
and paper-millsg '

(7) Make known the assistance it can give in checking feasibility studies
before an order is placed for a pulp- and paper-mill or equipment. Ir view of
the large investment involved, a second opinion may be an important safcguard.




With regard to newsprint from bagasse, the Exonert Group rooomended that
UNIDO chould s
(1) Concider whether the establishment of a demonstration plaunt should be

enouraged

(2) Seek to establish in government personael a aympatheti: awareness of
the problems of potential investcrs or participants in newsprint projects and
suggest the steps they might take to help to establish the confidence required

to attract investment participationg
(3) Urge adherence to anti-dumping agreements concerning newsprintj

(4) Encourage regional participation because the output of a newsprint

mill of viable size may exceed the demand in a developing countryj

(5) Assist Governmenis ip the formulation of procedures such ag tho
" imposition of tariffs or restrictions on imports which could protect an indi-
genous newsprint industry in ite early years with the minimum of adverse

cundequences §

{6) Provide suitable infommed and objective experts to assist a group
planning a bagasse newsprint mill to chooge the process Wmost appropriate for
the particular circumstances, Thig could help to overcome the Aoubir con= ,
cerning technical and economic fearibility which deflect financing organiza~
tiong from supporting bagasse newsprint projecis, o

With regard to rubberwood, the EBxpert Group recommended that UNIDO
should s

(1) Continuc the collection and dissemination of techuical information
concerning the special problem of rubberwood pulpingi

(2) Begotiate arrangements with companies which use or have used rubbers
wood for pulp and paper, for making their experiences available to developing
countriesy | k

(3) Organize further discussion of the problems of using rubberwood,
preferably as part of a regional meeting in South-Bact Asia on pulp and
paper productions

(4) Consider how research in an appropriate existing laboratory to

resolve problems, particularly those concerming latex, migli be financed,
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With regard to low=cost pulp and paper mills, the Exvert Oronp recommended
that UNIDO choulds

(1) Assist in ecstablishing an independert technical insapection service
which will assist developing countries in the purchase of used machines witn

the u'timate object of obtaining finance and guvermment approval;

(2) Issue a publication on methods for reducing costs in the construction

of pulp and paper-making facilities in developing countrienj

{3) Identify consultanto, engineering companies or machinery suppliers
who could participate in projects in which second-hand machinery is used to
the satisfaction of the financing organizations and the purchaserj

(4) Maintain a register of used equipment such as paper-machines, com-
plete mills and major iteme of pulping equipment ounrently available or about
to become available, for the benefit of those who may be projecting instale
lations in developing countries, and by putting the interested parties in
touch with cach othery , '

(5) Prepare a schedule of equipmens that indicates which components are
basioally esaential, which design features,and matorials of canﬁméﬁén nay
minimize the price without sacrifioce of efficiency under the conditions in a
developing country, and also which features are sophistications which could
be safely omiited or deferred until the mill's output ie to be expanded}

{6) Advize on the beat commercial approach to purchasing a mill comprig-
ing several sections irn onder to obiain the best value for money, bearing in
mind that the cost of machinery can be increagsed in the courge of a possible
subcontrecting) , ,

(1) Consider means for encouraging the manufacture of certain appropriate .
equipment in developing countries., Countries with their own sugar in&ugirg o
may have considerable angineering facilities availahle which could mamfacture

With regard to paintenance and efficiency, the Mxpert Orowp rccommended
that UNIDO shouldt '

(1) Piovide advice on the preparation of maintenance schedulcs and on
maintenance techniques}
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(2) Promote a wider knowledge of its advisory services fo~ improving
efficiencys
(3) Conduct surveys of existing mills to identify the improvements that

would be most beneficial for efficiency and carry out cost/benefit analyses,

where more than small expenditure would be involved}

(4) Issue guidelines for efficient processing and techniques for lowering
the consumption of raw materials and for the quality control of finished pro-
ducts in pulp- and paper-mills}

{5) Assist mills in developing countries with the rationalization of
production by the reduction of the number of grades, sizes and finishes of
paper produced

(6) Pacilitate the training of mill managers, maintenance, operating and
technical control personnel from developing countries in pulp and paper mille
_of high technical efficiency in industrialized and developing countries where
- the pame languages are spokenjy . ‘

(7) Consider the poseibilities for regional research and eiwﬂapn&ﬁ
~laboratories ar other mﬁ for assisting mills in small or poor e&mﬁriu
mmble to affnﬂ %ha:;r own research and dgmlﬁmt facalitien, N

\/ With regard to mixed tmpiea'{ h«mimada, the Bxpert Croup reeammie&
that UNIDO shoulds

(1) Dieseminate information on the commercial use of mixed tropical hard-
woods tor pulp and paper and on tsﬁmiﬁai developmenta

| (2) Complete a survey of pulp~- and paper-mills using mixed tropical Mw

. woods with as complete data se possible on the species being ;mlpa&; the '

- Bpecies heing Tejected, w?girxc aaé aheniail recovery, paper ukinx and m '
fpmgeﬂie%% |

| (3) ﬁmelgr&te programmes for the éweiapamt of certified wme: of

" 3eed of accurately know provenance for plantutions of fast-growing swiu
and indicate to foresters sources of advice regarding which species to try in
the local environment for epecific end-usesy

(4) Co=operate with FAO in efforts to minimise the risk of ecological
damage from cliar felling or from unwise use of the cleared landj
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(5) Provide information to help pulp-mills in the tropics minimize the

deterioration of stored wood caused by fungi and insects;

(6) Assist Governments with the formulation of revised standards of
“quality in paper specifications to permit the use of poor-quality mixcd hard-

woods in countries that lack the foreign exchange to import pulp or paper.

With regard to the manufacture of dissolving pulp from exotic raw
materials, the Expert Group recommended that UNIDO should:

(1) Extend ite attention to the low consumption of textiles in develop-
ing countries and the role¢ that man-made fibres from disgolving pulp could
play in overcoming it

(2) Bncourage developing countries to use good cellulosic raw materials
and proven processes for the production of dissolving pulp because they are
generally unable to overcome the technical problems which almost inevitably
m:a:e;

,('3) Facilitate pilot-scale trials to detormine the suitability of a ,
locally grown wood or other raw material for a projected éiﬁsaiving ;’mip;&ia‘aﬁ :
and experimental work ta overcome problems sriti; those @%aﬁalg'

(é}- Assist stit& fmibiéit‘g studies, not only of the production of dig=
ﬁaiirivg pulp, but asiwo where a filament or film plaht exists, with studies of
the effect on the plant's operation and on the quality of its products of the
substitution of the imporied pulp mormally used with locally made pulp. 'The
extent to which the local pulp could replace the imported pulp should also be
congidered} |

(%) Advisc on the storage of fibrous raw materials before pulping in

~ tropical or subtropical countries where deterioration in storage tends to be
more rapid than in temperste sones when the éeﬁar‘iamﬁmn affeats the qn&hty

- of the d1ssolving pulps

(6) Finecmrage the collsboration of experienced producers of diss ;}vir;g
pulp and cellulose derivatives with prospeciive producere in develuping coun-
tries to help prcvide the latter with the highly s;;eeislisaﬁ techntcal and
commercial know-how Gf‘ this industry and maintain a roster ef’ consultanta
ep->ializing in the industiry.
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With regard to th: use Hf waste paper in the naper industry . developirg

sountries, the Fxport Group recommended that UNTDO shoulds

(1) Draw the attention of the developing countries to the possibilities

which cxict in exploiting the waste-paper resources in their respoctive
countriess
(2) Advise mills in developing countries contemplating the uue of waste

paper as to the best first steps to take in thig reospecty

(1) Study of the use of waste paper imported from developed countries

into developing countries, for example in the production of newsprintj

(4) Assist ccuntries which are short of pulp and which must therefore

ge much waste paper $a formulate reduced standard specifications for the
physical properties of papers which would be adequate for the consumer, but
which could be met when a substantial proportion of weste paper is incorporated

R S R

 “in the paper furnishg

L (5) Consider the formulation of guidelines and the preparation of indica=
~ tive drawings which would enable a paper-mill in a developing country with

" lﬁaegata engineering facilities to build its own waste-paper slushing and
wmi&g g;mt 'asizsg Mly iwaﬁeé and partly zmiiy ﬁée equipuent§

€63 Fregsa;-e a saieetgs bihiiam e&vering &il aﬁpwts e;f a&%m&r :
utilization that are likely to be of interest to developing couniriese
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Annex

LIST OF DOCUMENTS PRESENTED TO THE WPINGE/

ID/WG, 102/1 Agenda

1D/WG, 102/2 List of participants

ID/WG, 102/3 How to build a low-cost paper mill in developing countries
Karl Zappert, United Kingdom of Great Britain and Northern
Irelend

1D/wG, 102/4 Newsprint from bagasses past and possible future aciion
Edaardo J, Viilavicencio, United States of America

IW. 1&2/ 5 A practical approach to waste paper utilization in deve-

loping countries

Harvey B, Herman, Jominican Republic

10/wa. 102/6 Prospects for bagasse nowsprint in India
8.R.D, m. India

10/W0,102/7 Use of mixed tropical hardwoods for production of pulp and

, paper in India

D.K. Ganguly, India &

10/¥0, 102/8 How to raise the level of efficiency in the pulp and ::@ar

mille of developing countriee
— Te Jeyasingam, Ceylon s S

19/wa, 102/9 Collection and mmw of waste paper in Qﬁyian
T Jeyrsingam, Ceyl

10/WG. 102/10 Practical experiences in the use of mixed tropical hard-

woods for production of pulp and paper

I/wo, 202/11 Experiments on the Indonesian rubberwood as raw material
' for pulp and paper
Alaudin, Soeprapti K, Moehji Rn, Sri Margono, Hendayani
TA, Soetrisno and Kahar, Indonesia

lm}ﬁ?f ¥4 - Achieving & high level of efficiency in the p{tii} ansi i}ﬁp@r i
L #ills of developing countries fo
B. Crane, Australia

1D/wa. 102/ l} The special problems involved in developing, huilding ami
operating pulp and paper mills
Joseph B, Atchison, United States of America

10/W0, 102/14 Trendo in pulping of mixed iropical hardwoods
Lare G, Bratt, United States of America

g/ A limited number of copies of the documents are available {rom UNIDO
upon request.

b/ Now designated Sri Lanka,




ID/AGe 102/15

ID/WG, 102/16

ID/WG, 102/17

ID/WG, 102/18

ID/Wa. 102/19

1D/WG, 102/20
ID/WG. 102/21

ID/Wa, 102/22

1D/We, 102/23

ID/WG. 102/24

ID/WG. 102/25

To/We, 102/26

1D/wWa, 102/27

ID/WC. 102/28

ID/WG. 102/29

ID/WG. 102/30
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Practical experiences in the use of rubberwood for the
prodrction of pulp and paper
D.L. Stacey, New Zealand

How t¢ build a low cost pulp and paper mill in developing
countries
P.B. Chaudhuri, Sweden

Practical experiences in the use of mixed tropical hard-
wooda for the production of pulp and paper
Julius Grant, United Kingdom of Great Britain and
Northern Ireland )

Newsprint from bagasse c
Youssef A, Fouad, United Arab Republim/

How to raise the level of efficiency in pulp and paper
mills in developing countries
0.Te Dalley and A.W. Hooloway, Canada

Dissolving pulp from mangrove woods and para rubberwood
T. Kayama, M, Nakamura and A, Nagoshi, Japan

Practical experiences on pulping mixed tropical hardwoods
Pablo R, Cardenas, Colombia

The utilization of waste paper in the paper industries of
developing countries
Poater P, Doane Jr., United States of America

How to build a low cost paper mill in developing countries
A. Binder, the Federal Republic of GCermany

Manufa- ture of dissolving pulp from ¢xotic raw materials
Yehia Fahmy, United Arab Republi

Formulation of a set ~{ rules for a systematic repair and
maintenance service in the pulp and paper industries of
developing countries

Stanley J. McGilvray, Australia

Manufacture of dissolving pulps from exotic raw materials
Jo Nowakoweki, Poland

Practical experiences in the use of mixed tropical hard-
woods for the production of pulp and paper
ByB, Oupta, India

hetrospects and proapects of newsprint from bagasse
8.R, Krishnaswamy, Cuba

Bagasse newsprint
P.W.R, Jolley and D.S. Cusi, United Kingdom of Great
Britain and Northern Ireland

How tc build a low=cost pulp mill in developing countries
Brik J. Van den BEnt, Ulf G, Roos and B, Norman Westerberg,
Finland

5/ Now designated Egypte
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ID/WG.]O?/}I low to raise the level of officicney in the pu'p andg vapor
mills of developing countries
V.P. Poddar, India
ID/WG, 102/ 32 List of documents

ID/WG.IOZ/}} Practical experiences in the use of mixed tropi 4 hardwood
for the manufacture of pulp and paper
BeKe Maycr, United States of America
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