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RESEARCH ON PULP AMD PAPER IN IATIN AMERICA

Summary

Pulp and paper capacity in the region, 2,5 million tons in 1965, will
grow to 5.8 million tons in 1975. The increasing capacity of the pulp and
peper industry is expected to create a demand for research-related services
in the field of pulp and pzper technology, services not generally available
from the olficial research institutes at present,

The institutes that do pulp and paper work are in a good position to
provide such services to industry against a fee for the work done. 4
centralized institute is the best possible way of providing these technological
services mainly because most pulp and paper mills are not large enough to
maintain their own facilities in that respect, yet depend to increasing
extent on technological factors in the process of their expan51on and
modernization,

Research expenditure for lLatin America is below the minimm necessary
to the industry. Ixcept in Mexico the work now done is not sufficient to
attract a steady flow of requests for work on direct industrial problems in
pulp and paper., The result is that in many caces the work carried out
involves only laboratory pulping, and pulp evaluation on that basis, subjects
of little importance to the mills, where production and product problems
(paper machine, quality control, stock composition and preparation, coatlng,
instrmentation, etc.) predominate. :

The remedy is to permit more govermment funds to be invested in pulp
and paper research facilities (including certain pilot—plan equipment, in
accordance with the work envisaged) and at the same time to ensure a closer
understanding of the current industrial probiems in pulp and paper and the
capacity to solve the industrial questions. This implies a2n accurate "tuning®
of the institute to the industrial pulp and paper situation; and that the
industry, in turn, appreciates the research and related services made
available sufficiently to ensure a flow of requests for work and continuous
financing of this side of the institute's activitics. For definite research
aims of a more long term natire (relating to such subjects as printing
performance of papers, disc groundwood from eucalyptus, etc.), co-operative
firancing is the best solution, whereby research results and possible patents ™
and other benefits go exclusively to the member companies contributing to
such research work groups. ,

Since, in the near future, requests for research and related functions
are likely to outgrow pulp and paper research capacity; and in view of other
indirect benefits, some degree of regional co-ordination is proposed in order
to mobilize better .the research resources available, the majority of which
are expected to specialize on national problems that may differ from country
to country.

/To procure
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To procure the funds and persomnel for an increased effort in pulp
and paper technology, it is suggested that, with industry support in the
. regular finaneing of institutional research, expert assistance may be
obtained through such channels as international development banks and
United Nations, or from bllateral ald programues of the North Amerncan
.and FEuropean Govermments,

/1. Introduction
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1. Ihtroduction

The Latin Amerlcan pulp, paper and board 1ndustry is in process
of expansion and modernization. The introduction of modern eguipment
and concurrent new techniques is posing a question of technical competence,
not as much as emphasized hitherto. The various factors of technical
knowledge contribute to different degrees to the efficiency of a moedern
unit of production. One ¢ these factors is research, and other factors
‘related to research are guality control, instrumentation, know-how and
technical skiil, '

Pulp and paper research has two main aspects: to demonstrate that
a process or product is technically and economically feasible, and to
help industries in the production stage. - These two functions are essential,
altihough they relate to different stages in the develomment of the industry.

This is not the place to analysé the influence of technical or
scientific know-how on the production process. This study intends to
emphasize the interdependence of research and production or production
planning. Its aim is to evaluate the countries' and industries' relations
to research, and it touches on the mobilization of research methods and
results for the purpose of production, from the standpoint of guentity
a.nd qualltyo

In this report, the fbllowing terms are used-as defined below:

Pulp and pgger refers to all grades of pulp and groundwood and all
papers and paperboards.

Regearch covers all aspects of pure and applied research, including
industrial and pilot plant research, In the context it refers principally
to pulp and paper. ‘ ‘

Research-related functions 1nc1ude research arnd development
standards, quallty»control know-how and technical knowledge, 1nstrumentat10n,
technical ebstracts and references, technical translations and patents
and also technologlcal educztion and training.

Units quoted are those of-the metric system,

Conversion aspects of the production of paper and board products
have not been considered. : :

The Pulp and Paper Advisory Group collected the information on which
this study is based in 1964 and 1965. It is believed that it fairly
represents the situation, with regard to its subject, corresponding to 1965,
The group is indebted to the various research institutes which supplied
many of the data and to the many industrial companies that gave their
co-operation, The great interest of both groups has made a valuable
contribution to this study,

/2, The
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2. The Iatin American pulp, paper and board industry

The regional pulp, paper and board industiry has expanded considerably
since the Second VWorld War. From a pre-war output of 300, 000 tons (1937),
production has risen to an estimated 2.5 million tons in 1965. Projections
for 1975 Indicate an output for that year of 5.8 million tons. ‘

This expansion reflects the increase in regional consumption that
took piace during that period. Pre-war consumption, in a much less
developed =>ciety, was 800,000 tons (1937). Conswmption will be 3.3 million
tons in 1965 and is expected to rise to 7 million tons by 1975.

. Not only has the industry grown with rising demand, it has also
diversified, and now produces many of the various grades of paper that

a developed society requires, ILocal products have been substituted for
imported ones during the period considered., The substitution process

is expected to intensify in the years ahead and only the most specialized
products for which there is insufficient local demand will continue to

be imported, ‘herever the market was fairly large and the supply of
local raw materials for the common grades of paper were sufflclent

integrated Ludusirieg have sprung up ic suppiy the products. Sucn
favourable conditions have led to the establishment of large industries,
for example in Brazil Mexico, Colombia and Chile, and will no doubt
continue to affect their performance in future years., The net result is
that the region is becoming more and more selfw-sufficient in paper and
board, and whenever possible in pulp: this is a great change from the
earlier period when the region imported so much of its requirements in
this field.

Demand and output are growing rapidly, and the quality of most
manufactured papers is also improving. Although an exact assessient is
difficult, a number of facts, however cauticusly interpreted, indicate
the improvement, OSome examples among many are the comsunption data for
tissue papers and their ratio of coarse to fine tissues; the growing
use of wood content, rotogravure papers; and the increased outputs of
long-fibre wrappings and paper bags, The imminent introduction of
coated papers and recent installations of offset presses confim the
continuing trend towards hizher quality products. The higher output
of a wide range of consumer goods, for which a variety of wrappings
and box grades are needed point to the same conclusion,

Unfortunately, no recent data are availeble on the distribution of
capacities of paper machines, relative to machine size. It is known
that a part of the machine inventory is obsolete by modern standards
and unable to produce as efficiently as modern eGuipment, Obsoclete

/machines and
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machines and mills, that continue to operate because of tax and other
considerations, continue teo produce a substantial part of the region's
output., This does not imply that old machines have no advantages, but
that modern equipment produces more efficiently, and in larger volume
and more uniform quality.

New machines and new mills are being built throughout the region,
It is generally believed that they can produce a more uniform product at
a lower per unit cost. In wany cases efficient modern machinery has
been installed in the region, but in others the machinery, althouvgh new,
is built on out-of.date principles. Thus the newness of the machinery
is no gusrantee of efficiency. 4s efficient machinery is so expensive,
some mills prefer to buy cheaper machinery of less modern design. Such
machines are technically acceptable, and may be preferable from the
economic standpoint in certain circumstances. But the bulk of such
machinery must be regarded as more or less obsolete technically, and
such purchases add to the region's problems in achieving efficient and
economic production, lowering unit cost and improving quality.

One problem with new, efficient equimment is complicated construction,
operation and maintenance, It reguires a certain degree of technical skill
and knowledge and usually calls for additional training. The cemplexity
of operation of up-to-dste equipment and of producing quality products
generates a certain interest in technology in the mills concerred, In
this respect, as in others, problems of techuological training, research
and quality control are closely related, Efficient techniques of
production, the demand for more uniform guality {combined with higher
quality), aid the trend towards larger units, further increase the
desire for technological know-how, technical training snd the research-
related factors of quality control, process control, and instrumentation,

Technological factors such as these are undoubtedly becoming a
major influence, and in fact affect the day-to-day opsration of modern
mills, Moreover, the demand for greater technological capacity occurs
at a time when quantitative capacity is increasing. The guantity aim
(growth of output) exsrts a strain on the quality factor which in turn
is increasingly felt by the individual companies, Where this situation
seems less serious than might be expected, it is usuaily in the case of
smaller mills which have other difficulties, e.g. with their supply
of raw materials or with the marketing side, and so are less aware of
the technological factors that may contribute to their eventual disappearance.
Besides, .a growing market will allow the marginal units a longer, though -
still precarious existence. However, the lack of modern technolegy is one:
of the main causes of the disappointing performence of small and obsolete
production units, In most cases Latin America's national and regional
markets still have ample room, to absorb the cutput of efficient units,

/and permit
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and permit them to increase their share of the market, but the process

of weeding out the lesser units is now under way. Pulp and paper manufacture
involves highly complex processes and, growing more sophisticated all the
time, depends increasingly on technological factors for its survival ard
eXpansion,.

Yet another characteristic in the spectacular growth of the region's
industry must be mentioned., Additions of capacity are coencentrated in
certain of the continent's sub-areas, amd (for paper) follow a pattern
which is determined primarily by the concentration of peopulation and
“industry, and secondarily by the availability of fibrous raw material,
Labour costs do not seem to enter much into consideration. This is only
natural, since with the single exception of Chile, the industries satisfy »
local and national needs only. Certain other influences, in some cases
quite powerful, can be traced in the development of the industry in certain
countries: national plamming and contrel have had, and still have, the
effect of regulating, if not determining, the course of its development,

-

There are striking differences between countries in the industry's
develomment (table 1), On the basis of the availability of materials

conciderced cuitsbls for paperemaking, thres groups of countvies can

easily be distinguished: the paper-making, pulp producing and integrated,
Argentina is a major paper-making country, Chile is a pulp-producing
country and the Brazilian industry clearly tends to nationsl sclf-sufficiency
for both pulp and paper. Brazil still has a majority of non-integrated
paper mills, but the situation is favourable to integration of production
and this is the aim whenever possible. Nexico, a paper-making country
from the outset, is developing its pulp resources to the extent of self-
sufficiency, although the question arises whether it can complete that
process, in view of the current and continuing expansions of paper-making -
facilities,

For obvious reasons, Venezuela has long relizd on paper imports and
only of late has encouraged the national paper indusiry. The production
of pulp is being developed, but need for long-fibre pulp will still have
to be met from abroad. Another important example is Colombia, where there
is a concurrent develogment of paper consumption with production, the .
greater part of which is based on the development of domestic {short-fibre)
pulps, :

4 second division, although difficult to make, is more meaningful
with respect to the industry's state of development, It is a division
which reveals something about the state of the industry, its history and
recent growth, and its degree of obsolescence,

[Table 1
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szzz‘,a'rg FREQUENCY OF FULP/PAPER MILLS IN SOME LATIN. AMERICAN COUNTRIES (1964 DATA)

" From  From Tron Total Total
T 5000 g oop .10 000 201;200 over  puber oapacity
: . TEY . to to ko o000 .
- inslugive 10 000 20 000 40 000 ooy of T
TPY oY 1'“’{ aills
__incl, ingle RoZe —
Argontina
Pulp mylls n [ & 1 z 1 21 153 200
Total pulp; manmufectiuving units by type
of pulp 13 5 1 R 0 23 .
Groundwood units _ 1 0 0 1 0 31 508
Long fidre chomieal unids 0 0 0 1 0 30 000
Short {ibre chemlieal and semle . ] ‘
chemieal units 12 5 1 2 0 131 700
Paper millg 33 18 2 2 3 & .807_300
Newsprint 0 ] Q 1 4 Lo 600
Printing and writing peper 2 b 6 1 1 193 500
Other paper and board 58 15 3 0 o 373 8oo
Erazil
Pulp mills 22 10 7 3 ! by 48 728 600
Total pulp mamufacturing units, by type )
of pulp 36 1o 9 2 5 62 .
Groundwood units 10 0 1. Q 1 166 Co0
_Long fibhre chemioal units 9 5 3 0 2 220 100
Short fibre chemical end pemi~ E

_ chemloal untts 17 . 5 g - 2 2 42 500
Papar mills 82 Z 6 5 2 f51S 130
Hewsprint [ 0 o 0 1 138 450
Printing end writing peper 27 8 5 0 ] 192 4oo
Cther paper and board 92 26 6 5 1 663 250
Pulp mills : 3 o 1 [} 3 - 7.. 24 000
Total pulp mamufacturing units, by type o

of puip ! 3 0 2 0
! Gr oundwood units ) 3 0 1 0 2 -6 145 000
Long fibre chemfeal units 0 0 1 o 1 ) 102 000

- Short fibre chemioal ard semi- ‘ .

" chemiaal units 0 -0 0, +] v] 0 o
Poper ntlls ] 2 L g 3 2 ke
Newsgrint LE 0 ) 0 2 135 000
Frinting and writing paper 2 o) 0 1l 0 30 000
Other paper and board L 2 1 1 0 72 Yoo

/Table 1 {concluded)



ST /ECLA/Cont «23/Le6
Page 6

"fable 1 (vonciuded)

Colombia

Pulp mills
Total puip memufacturing units, by type
ef pulp
Groundwood units
Loug fibre chemioal uniis
Short fibre chemleal and semi-
chonical unite
Paper mills
Hewsprint
Priming and writing paper
Other neper and boerd

Venezuala.

[l
rﬂ
¥}
A

Total pulp merufacturing undts, by type
of pulp

Grounduwood units

Long f£ibre chemisal units

Short fibre chemisal and semiw
chamical units

Paper mills

Rewsprint

Printing end writing paper
Other paper and board

Haxieo
Puip mills

Total Eulp meamufearturing units, by type -
P :

of pu
Groundwood units
Long fibro chemical undis
Short fibre chemical end semi-
shemiocal units

Peper mills
Newsprint

Printing and witing peper
Other paper and bosrd

From

From

Prom -
To 5000 5000 10 GO0 20 QOO Over ':;::i Totsl
TEY to to . %o 40 000 of capralty
tnolusive 10 000 20 000 0 000
RNV T ey TPY TBY R nills THY
inel. incl, | inole
1 2 2 1 ] 4 80 2,
1 ] 2 1 0 L
0 0 ] ] 0 0
(4} ) 0 0 0 0
1 0 2 1 0 80 oco
5 1 ¢ i) 2 8 168 500
0 o 0 0 0 0
v 0 0 1 0 30 000
5 1 1 0 11 138 500
0 o 0 1 0 1
o 0 0 ) 0
0 0 a 0 0
0 0 ] 1 0 30 000
3 1 2 2 1 17% 500
¢ a 0 0 0
2 0 1 0 ] 20 500
2 i 3 1 1 154 oco
[ 1 -3 3 2 b4 391 700
10 2 L 5 23
2 1 o) 2 0 €8 ooo
() 0 1 2 : 139 000
8 1 3 1 0 124 700
10 A 2 5 4 B 625000
0 0 0 1 o 36 000
2 2 5 o 3 5 000
16 8 5 3 | 4Lb 0o

/Mexicols policy
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Mexico's policy of state planning is possibly the best example of
the orderiy planning of a national industry, Vithout considering the °
cost of such planning or the financial status of the industry, its -
technical state and plant-size distribution -are among the most advanced
in Latin imerica. This is evident from the distribution of pulping
and paper-making capacity, the state of the machinery inventery, the
variety of products,. ard the generally high level of technical personnel.
Mexico has a flourishing national association of paper technicians, which -
has a favourable effect on the dissemination of technical knowledge.
Specialization of university students and technicians is encouraged and
the industry benefits from the influx of young graduates specializing in
paper technology. There is a_high level of technical activity in the
industry and great interest in the country. The two major Mexican research
institutes have pulp and paper departments, and the industry keeps in
constant touch with them for technologyhrelaned serv1ces.

Although of equal age, the industries of Brazil and Argentina have
not yet progressed as far, apart from certain modern enterprises in both.
countries, The ratio of small mills to large is less favourable, and
many of the smaller units are obsolete, Diffusion of technical knowledge
is less extensive than in Mexico. The technical services of public
laboratories, where available, are much less called upon. The larger
firms are well qualified in terms of technology, but this is by no means ..
true of the many smaller mills which stand to lose much if technicel
services remain unava_lable or unappreciated by them, =

The situation is rather different in Chile, where many small hand-
operated units have disappeared over the past fifteen years, and a modern
pulp and paper industry hes been established, with the aid of international
loans, based on locally available long-fibre materlal with an increasingly
large production for export markets within the region., This expansion is
likely to continue during the coming years, The industry, apart from the
section that meets domestic demand, is engaged in the mass production '
for export of items that imwvolve less technological ¢ifficulties ‘then the
products for national consumption. A4lthough the mills are highly
sophisticated {continuous kraft pulping, sulphite pulping of pine, chlorine
dioxide bleaching, highwspeed paper machines), plant sizes seem to indicate
that there is no great necd for external technological services, ‘Hence, '
in view of 'existing and poeszible future expensionc jand the need to complete
in export markets), it is understandable that the industry has felt little
need to organize public research, On the other hand, there is an urgent:
need for more and better trained mill workers; so urgent, in fact, that the
organization of a mill seminar (to train mill people in process technology)
has been proposed, -

Publie research in Chile on pulping has centred mainly on Pinus radiata.
Pulping research has been small in volume, but striking in results. The
accunulated experience on pulping of pine has contributed to scme of the
processes now used in Chilean mills, The main ampha51s is on the education
of university students and technicians,

/An important
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An important aspect of the regional industry is foreign influence,
Iatin America'!s situation in the past has, at times, stimulated North
American companies and industrialists to establish mamufacturing facilities
in the region., Their access to technical know-how and facilities for
market and technical surveys have allowed them to attain considerable
influence in some countries, In some cases, they have pioneered new
processes or products (notably in bagasse pulping and banana packeging).
Their performance and awareness of production economics has contributed
greatly to the region's development in pulp and paper production.

. Rather than continuing to import technological know~how as the
basis for eupansion, it is desirable thait lLatin American companies develop
their own technological abilities to permit future growth to be nourished
from witihin, Such level of technological capacity can, of course, only
be attzined by the larger companies with adequate financial resources,
Such companies do exist in Latin America, but they are the exception
rather than the rule. On the other hand, diffusion of know-how and
technical capacity can also take place (as it often does in North America)
through public research or through 1ndustryasponsored projects, either
individual or co-operative,

The major producing countries of latin America (see table 1) are
Mexico, Brazil, Argentina and, to a lesser extent (in tonnage) Chile,
Colombie and Venezuela. The major “paper" countries are also the most
populated ones, Future development might affect that pattern: Chile,
while remaining a small consumer, will develop into the region's major
exporter of many grades of pulp, and probably of paper., This development
is expected to take place between now and 1975. What will happen thereafter,
if other countries also come to develop their potential in terms of timber
plantations, is open to speculation, However, it seems reasonsbly certain
that, although Goverrment action originally creasted the region's public
research institutes concerned with pulp and psper, private industry will
in many countries gradually become more interested in using the services
of these institutes for the benefit of individual companizs, This will
happen if the institutes now engaged in paper and pulp work at govermment
expense are allowed to take on specific industrial problems, and if they
can convince the industry that the quality of their work merits the
expenditure, A mutual understanding is needed, as well as a thorough
knowledge of the technological contributions to the performance of the
pulp and paper industry and its capacity to answer specific questions on
technology, economics and other aspects of pulp and paper manufacture.

One alternative is for sufficiently large companies (or industry groups)
te develop efficient technological resources themselves, elther within
or outside the companies, -

A most important sector of the industry, i.e., the medium-size and
small mills with expansion possibilities, has insufficient say in the
answers to technical gquestions which affect their. growth, A noteworthy
feature in most of these mills is their failure to appreciate fully the

Jdecisive effect
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decisive effect of a major technical decision, HMany mills in the past
were founded by business people familiar with trade but unfamiliar with
technology, and the important decisions on technical matiers continue-

" to be made by these people, although their knowledge of pulp and paper
technology is usually deficient, Very few mills in latin America have
been nurtured on the tradition of paper-msking art, common in Europe.
Absence cof a proper technical balance and failure to appreciate possible
technical contributions have led to the one-sidedness often found in
many of the newer mills, However much commercial skills are necessary
to 'the pulp ard paper. industry, the relative disregard for its technical
aspects has helped to create some of the. obsolescence found in & number
of small and medium-sized mills of recent construction.

-The remedy is obvious: it is to concede decisive authority to
technical staff so tkat company decisions are given the proper balance,
and are technically possible and desirable, In competitive companies,
this is invariably the case, and, for example, participation in decisions
by technicians is a routine measure. in the North American industry. -

. The above shows the importancééof“allowing technical considerations
to weigh in decisions on technical aspects of the pulp and. paper industry;
indeed, pulp and paper manufacturing, as a basis for trade, cannot do
without the appropriate influx of technology in the growth of & company.
The purchase and importing of knowledge are sometimes necessary for
company growth, but are no subetitute for.the thorough knowledge of
technology which is one of the basic factors in the development of the
pulp. and paper industry today. ‘ ) ,

3. Latln American research centres in Eulg and paper technologx

. Because 1ndustr1al develOpment in the reglon is relatively young,
interest in applied research could be expected to be of equally recent
origin., In fact, most of the research bodies weres established after -
1945, although a few prominent institutes were founded much earlier.

Most applied research was developed after 1945 because of the
scarcity of foreign exchange and because of efforts, at the national
level, to produce domestizally, commodities for intsrnal consumption,

This group of commodities ircludes products thzat zr: manufactured by
craft~like industries; i.e. they go through manufacturing steps which,
although carried out on an industrial scale, resemble closely the successive
steps that characterize the technigques of a craft industry, or even hand
worke The properties of such products, though more refined and more -
uniform in quality, are not basically different from those of craft origin,
The industrial process imitates‘the various-manufacturing-steps that are
characteristic of craft work. - Many industrial products are in this craft
category, e.g. textiles, leather, foodstuffs, dairy produce, pottery,
prlntlng, wood products and also paper. :

/Thermanufacturing
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The manufacturing steps of these products have remained the same,
though improved, during their transition to the industrial scale, It
is a characteristic of the ¢raft industries that, while basic research
on new manufacturing and product concepts is extremely difficult, the
applied aspects of processing and products can be investigated more easily
and yield results with more certainty and eass,

For all the easiness of applied research in pulp and paper, little
work has been carried out so far. The same applies to certain other
craft industries, notably those composed of a large number of smaller
units, This is the prevailing structure of much of the paper industry
in this region. Research for c¢raft industries is only beginning.

4 multi-unit structure, such as that of the regional paper industry,
doss not by itself encourage the development of applied research. Usually,
little or no money can be found for that purpose. It is hard to say whether
it is because the gross return on output does not permit the conduct of
research, or because complacency prevails, The net result is that some
reluctance on the part of the industry prevents funds from being collected
for initiating research. &4 strong industrial association is necessary to
overcome this reluctancc, and to enconrage research generslly, UWhere such
associations do not exist, there is often a similar reluctance that prevents
the industry from forming groups for & useful purpose. Another cause of
reluctance to co-operate with other mills may be the fear of having to
reveal mill secrets that might affect the baslance of the product market
or manufacturing costs. In the modern paper irdustry, however, there exist
few secrets: conditions of production are more liable sources of economies,

In a multi-unit industry, some mills grow rapidly while the majority
lag behind in growth or in technology. The resulting industrial oligarchy
is no more conducive to industrisl interest in res=szrch, Large mills can
stimulate the creation of a pulp and paper institute and contribute
heavily towards it, but the type of research work that is likely to
predominate maybe such that smaller members of the industiy mistrust the
institute and cannot readily absorb the research results,

The large company that dominates the others also has the choice of
creating a research or technclogy department of its own. This action may
disturb other mills less, bul it does not contribule much to the progress
of the industry as & whole, Prosnects for co-operztive research and
technological services within the industry are better if the structure of
any association is one of eéqually powerful units, Unfortunately this is
not the rule,

Another reason for the reluctance to spend money on the research work,
is a common defect of research in that mills hesitate to spend money on
research work that cannot be counted on to contribute to mill performance,
Rightly or wrongly, the feeling persists that money so spent is money
lost or that the results achieved are not worth the expenditure, Vhile
this is often true, it does not apply to all technological work which,
though expensive, can certainly justify its cost if properly formulated
and reported,

/Hence it
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Hence it is not surprising that in Latin America, where the industry
is still at such an early stage of develoment, and is concerned with
capital and market problems, no co-operative pulp ard paper research, as
the intentional result of industrial interest is carried out., The research
institutes that carry out pulp and paper work, and those that are planning
to establish pulp and paper laboratories, exist because of goverrmental
or national interest and their work is financed mainly by govermment
subsidies. Some have succesded more than others in capturing industrial
interest; as measured by contributions or projects financed by the
industry. Most pulp and paper sections of the leboratories described
beiow still depend for much of their activity on official contributions,
in exchange for which a variety of work is performed on official request.

- ‘The principsl research centres.of the region are described below
in so far as they work on pulp and paper technology and closely related
subJects.

30.1 Braz:.l

3.1.,1 Industrial research has had a long history in Brazil, The
research institute of Sic Paule (Instituto de Pesquisas Tecnolégicas, or
IPT) grew out of a specialized office of materials testing (Gairinete de
Resistencia dos materiais), which was then a department of the Polybechnic
(Escuela Politécnica), This office initiated testlng work on building
materials in 1925, and & laberatory was created for that purpese,

The Institute was founded as a subsidiary body of the Polytechnic
of the University of 530 Paulo, in 1934, and wes given independent status
in 1944, Vhile it meintains close ties with the university, it has a
separate juridical personality, maintains its own governing board, and
has its own budget. :

Staff of the Institute perform certain duties as professors at the
.university, The Institute's total tudget is about 600, 000 dollars per
anmm, Two-thirds of the budget come from goverrmental sources, the
remainder from various industries. The Institute has its laboratories
on the university campus at Butantén and maintains its executive office’
in S¥%o Paule. :

The Institute is headed by & Superintendent, appointed by the State
of SHo Paulo, and assisted by the Institute's Governing board, composed
of representatives of the State Goverrment, the university, and professionals
. and engineers from the industrial associations.

Tts research (see table 2) include materials testing, technological
and analytical work on processes and products, development of standards,
and methods for research and for testing, The Institute serves as a
training ground for students and postgraduates, advises on industrial
problems, and acts as the State laboratory for materials testing, A most
important aspect is the Institute's emphasis on pilot plant work at
various phases, including process evaluation and the manufacturing in
quantity, The Institute maintains a reference library on topics concerning

its work,
/Table 2
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The Wood Division carries out a programme on wood testing and wood
prOpertles, and on.mechanical and chemical uses-ef wood. BEvaluation of
wood species has been 4 major activity of the Institute from the outset,
Notable work on wood testing, identification and anatomy has been carried
out, and published at irregular intervals since 193l. -

The four sectlons that now constitute the Wood Division, include one
on pulp and paper. It was created in 1956 and carries out the work: of a

‘former pulp and paper section within the chemlstry div151on.

The present pulp and paper section deals with problems relating to
research into and manufacturing of pulp and paper, and with analytical
work on pulp and the testing of pulps and papers. Some of the work is
done at the direct request of pulp and paper companies.

The redearch work and routine analyses are carried out by a full-time
staff assisted by awdliary personnel, Chemistry students at the university
and intermediate schools can be admitied for a tralnlng stage, and carry oub
some research work and. routlne testing of pulp and paper in the course of
their assignment,

The pulp and paper laboratory thus serves as a training centre for
chemistry students at the university and 1ntermed1ate levels who are’
specializing in pulp ard paper technology. Technicians employed by
Brazilian paper industry can also be admitted for a training stage,

~ The 1aboratory is equipped to carry out preparatory and analytlcal
work on pulp and peper. The laboratory has a mmber of subwsections, as
follows. ' o ; S '

(2) Pulp and paper laboratory. The equipment includes a stainless
steel rotary digester, various tanks, flat .serecns, storage vats and a pulp
press, It also has a laboratory disc mill, a mixer and a hydrapulper for
the disintegration of dry pulp. 4 small-size fourdripier and a calender
are avallable, as well as stock preparation equipment, ‘ '

b) Wet laboratorx. A lab dlslntégrator, a fibre classifier, a
freeness tester and water absorption apparatus are evailable., There are
also sheet forming and drying apparatus. & Voith liellander with bronze
bars, another.Voith hollander with basalt fillings and a Jokro mill are

- among the beating equipment,

c) Testing laboratogx The testing room is air-conditioned and
includes the usual apparatus for determlnlng the physical properties of
pulp and paper sheets, : . .

. d) Chemical iaboratdrx., An analytlcal laboratory for tlie routine
chemical analyses of wood and pulp samples.. . .

/(e) Microscopy
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(e) throacogx oom., The equipment and experience of the wood-
identification section can be used in the work on pulp and paper.

A considerable part of the section's equipment has been domestically
manufactured,

As to the work programme, an impressive study has been carried out
(and partly published) on the pulping properties of Brazilian wood species.
The study has been supplemented by anatomical studies of various wood
species performed by .the Institute's wood identification section,

" The pulp and paper section is financially depéndent on the Instltute.
The Institute is economically dependent on the State Government, .
Comtributions from the industry are received and are allocated to the
general budget, not to the Institutel!s sections and divisions,

3.1.2 Another 1mportant institute in Brazil is the Federal Institute
of Technology, which is directly dependent on the Ministry of Labour, The
offices and various laboratories are in Rio de Janeiro,

Py

The Federal Institute, founded in 1938, had & precursor in the
experlmsntal station for fuels and minerals created in 1921, The
Institute's activities now cover all important fields of technological

research (see table 2),

The Ministry of Labour is the chief source of funds for the annual
budget, Approximately 10 per cent of the yearly contributions come from
private sources, for consultant and other services, The National Research
Council (Consejo Nacional de Investigaciones) has at times made large
contributions,

Approximately 100 technicians of various professions are employed
in the Institute!s nine divisions, They are assisted by 150 auxiliary
and administrative personnel.

The Institute carries out technological research on raw materials
and products and promotes the use of domestic materials, It can asaist
. the technical sciences and the national industry in those respects, To

accomplish these duties, the Institute carries out applied research (new
products, new techniques and processes) and routine work to determine
product properties. In addition, the institute gives courses to-
approximately 200 engineering and chemistry students every year,

Further activities are materials testing at the request of private
firms or for the Brazilian customs service, It makes control checks on
imported materials and on domestic or imported intermediate products which
are subject to purchase contracts, customs tariffs, ete, The Institute
enforces the national system of weights and measures, '

/Another aspect
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Another aspect of the Institute's duties is collaboration with the
Brazilian Association of Technical Standards (Asociacidn Brasileira de
Normas Técnicas) in matters of specifications and standards at the
Federal level, :

The Textile Industries Division, which encompasses the pulp and
paper section, has the necessary equipment for pulping wood material on.
a laboratary scale, sareening and pulp cleaning, classification, and
sheet making, The Division has a testing room with apparatus for the
routine testing of pulp and of paper sheets. In the analytical laboratory,
analyses on wood and cellulose can be carried out,

The laboratory is capable of doing semi-commercial test runs to
complement previous laboratory results, and it maintains a pilot plant for
the elaboration of cellulose and for paper making, for that purpose, The
paper machine is a c¢ylinder machine with presses and a section of steam
dryers, Besides, it has an experimental stone grinder capable of yielding
pilot test data on the grinding of wood (including data on material and
energy balances, power consumptlon and groundwood prOpertles)a

Work done by the Instltute includes a major study on the pulpablllty
of various tropical wood spec;es from Bastern Brazil.

The pulp and paper sectlon is staffed by two chemical engineers,
three technicians dnd other persomnel, the last ones d01ng elso research

work in the field of textlle 1ndustr1es.-

3.1.3 The State of Bahia malntalns a research institute, the
Instituto de Tecnologla de Bahfa, It is affiliated to the Bahia State
University and is financially dependent on the State. The Institute studies
a variety of subjects of local interest. In the pulp and paper field,
it has carried out laboratory work on the pulping properties of Brazilian
hardwood species and other fibrous materials, notably agave, It has a
small leboratory for pulping and pulp evaluation,

3.1.4 The Research Institute of the Amazone is installing & small

-- —laboratory- for research work .on pulping and pulp evaluation, principally

to investigate the properties of Amazone hardwood:z. The equipment is
made in Brazil. Only laboratory equipment for rcutine 1nvest1gat10ns is
involved, The facility is bplng mounted in Belém.

3.1.5 The State of Sao Paulo and the paper and pulp industry have

drawn up a plan to establish a pulp and paper school, to be located at

the University of Piracicaba, 160 ki North-West of S20 Paulo, The school
would teach at university and intermediate levels, and would be supported
by the State and by the Association of Pulp and Paper Industries., The
school's proposed activities would include pulp and paper research carried
out by the teaching staff. At the time of writing it had not yet been
confirmed that the school would be established.

/3.1.6 At
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3.1.6 At present, the forestry department of the Agriculture
University at Piracicaba has a laboratory for pulping and pulp evaluation,
It is used in connexion with industrial consultation on matters of
afforestation, pulp yield per hectare, wood quality for pulping and so
on. The consultatlons are made principally by pulp and paper companies
active in afforestation, The main species being planted are eucalyptus,
pines, and some others.

The laberatory work of the pulp section complements other work on -
afforestation and plantation management, carried out in the department of
forestry. It is thought that the pulp and paper section is a possible
precursor of the school, mentioned above. The initiative for the school
was taiken by the forestry depariment of Piracicabas and then seconded by
the national association,

3.2 Argentina

Although the Argentine paper industry has been well established for
a long time, the country has little to offer in the way of paper technology
research, Even more remarkable, in view of Argentina's serious lack of
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made to solve this problem.

Paper manufacturing in Argentina has been affected by economic and
political difficulties for some part of the post-war pericd, Expansion
of the industry appears to have been difficull for other than technicsl
reasons, and consequently technological knowledge could make no decisive
contribution during that time.

3.2.1 In 1958 the Manufacturer's Association acquired the necessary
equipment for a pulping and pulp and paper evaluation laboratory. It was
felt that in order to establish a laboratory a woriking agreement with the
National Institute of Industrial Technology Inst;tuto Nuzcional de Tecno-
logfa Industrial, or INTI) would be desirable.

The formal contract between the Institute and the Association was
coneluded and the Centre, CITELPA (Centro de Investigacidn de Celulosa y o
Papel), created, The Assoclation has contributed its equipment., The
financing of the annual budget has not yet been determined, but the centre
begins its activities on a contribution from INTI, The Institute is
installing the laboratory and will manage it through a Governing council in
which the Association and INTI participate,

The laboratory will begin work on & small scale, It will be staffed
and equipped to perform quality control tests of pulp and paper. The
work will be supplemented by a programme on pulp and paver problems of
interest to the industry. This service will be located at existing laboratory
premises of IMIT in Buenos Aires. In the future it will ‘e desirsble
to augment the ecapacity for laboratory research in order that the industry
can be served adequately., Here it is principally the annual budget that

/determined the
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determined the capacity of research, and, sinece the intention is to
investigate problems of industrial interest, it becomes necessary to find
a form of financing in which the associstion of paper makers participsates
by way of amnual contributions or through long term contracts,

3.2.2. A technological laboratory is maintained by the Universidad
Nacional del Litoral, in Santa Fé. :This:town, capital of the province of
Santa Fé, is located on the Parand river, 50C km from Buenos Airss. The
towns of Ro«arlo (in the same province) and Santa Fé are the ragional
centres of trade, shirping and manufacturing, and their influence extends
through ruch of the North West and central part of Argentina, The
university was founded in 1919, but Santa Fé was an important centre
long belore, .

The technological laboratory is maintained by the chemical engineering
faculty and the Department of Industrial Chemistry. The laboratory
performs the multlple functions of student tralnlnb, technological research
and consultant services to the industry. The senior staff of the laboratory
are in the chemistry and chemical engineering faculty of the university
(table 3)e

The laboratory's equipment includes machinery for the processing and
evzluation of pulp and paper. It carries out technological research, and
work on the development of new products and the evaluation of raw materials,
The industry may ask the laboratory to carry out research work it deems of
particular interest.

In the course of their studies industrial technology students are
obliged to carry out some research work on pulp and paper. The work is
done at the laboratory, under the superv181on of its staff, Further
courses of a non~compulsory neture are planned to begln in 1966 Possibly
post-graduate ecourses will also be given, '

Financing of activities at the laboratory, as a part of the chemical
engineering faculty, is from the regular annual budget of the university.
A new set of internal rules has been proposeéd for work carried out at the
request of third parties. Up to now suech research work has'been done free
of charge, ' ’

The laboratory has a rotary'dlgester, kolergang, hollander beater,

a fourdrinier of small width and a satinizing calender. A 'single rotating

disc mill has recently been purchased, All the equipment is of a slightly
larger size than laboratory apparatus, A testing room for pulp and paper -
sheets contains the necessary instruments for routine evaluation, The wet
laboratory has standard suspension-testing and. sheet-formlng apparatus,

/Table-B



ST/ECLA/Conf.23/1L¢6

Page 18 o
Pable 3
ARGENTINA: STRUCTURE OF THE NATIONAL INSTITUTE OF INDUSTRIAL TECHNOLOGY
Department of Indi“w and Mining
National Inctitute of Industriel Technology (NIIT) i
. !
Academy of Pure and
) : &pplied Soiences
Bxecutive Branch o, ‘ Adviso Buenos Alres and
Private Sector _ > Presidont and Governing Cownell ¢ o tf ¢— la Plata Universities
Industrial Bank se Professional bodies
Privets bodigs doing
scientifio and '
Ny teohnical work
Offices ooncerned with technology, finance and proemotion
: A
2 A
{Reaea.mh’ centres l Treining of teéhnical oadres Fellowships

Private enterprises
Asgociations . = Study or ressarch programmne
University institutes '

NIT?

Ragearch Centres:

{a) Olls and Fsts Research Centre
{b) Motor Vehicle Rasearsh Centre
{s) Contre for Rescarsh on Effisient Fuel use
{d) Centre for Research on Technology 1im the Building Industry
(¢} Stamped Meta) Researsh Cenire
{f} Marine Biolegy Research Centre
{g) Dooumentary Regearsh Centre
{h) Argentine Productivity Centre
{1) Induatrisl Microbiclogy Repearch Centre
(j) Reseapch Centre on Strusiural Standards for Concrete
{k) Leather Teohnolegy Rasearch Centre
(1) Mning Industries Reseerch Centre
{m} Research and Information Centre for the Building Industry
{n)} Industrisl Design Besearch Centre
{0} RBesearch Centrs for Mathematinal Techniques Applied to Business Management
(p} Argentine Institute for the Hatlonalizetion of Curricula
{q) Irstitute of Dimensicnal Metroiesy
{r) Pulp and Paper Resvarch Centre

JAuxiliary services



X

ST/ECLA/Conf,23/L.6
Page 19

Auxiliary services of the laboratory, as well as equipment for
other technological diseiplines, may be used in the course of a pulp
or paper project,

A subsidy requested from the National Council of Scientific and
Technical Research is being considered. If granted, it will permit
expansion of the laboratory's activities and the installation of new
equipment for a modernizaiion programme which is already under way. The
new equipment will be purchased and set up during 1965 and 1956,

Various studies {none published so far) have been carried out on
raw materials for pulping made available by industrialists, institutes
and rrovincial Governments, A study was carried out at the request of
the Uruguayan Industrial Association. Some work on the design of pulping
equipment is alsc being carried ocut.

34253 The National Forest Administvatlon'(Adminlstracldn Nacional
de Bosques) maintains a forestry and forest products research department
with laboratory facilities in Buenos Aires, The forest administration
depends directly on the Ministry of Agriculture, and the recearch work
is wholly financed by the Ministry. :

The research department (Dlreccldn de Investigaciones) has a
derived products section dedicated to studies on the chemical utilization
of forest products. The section has a iabouratory for chemical analysis
where woeod and bark samples can be studied. There are two othsr sectlons
of the department, concerned with wood anatomy and physical wood
properties., : .

Various studies have been carried out on the chemical analysis
and utilization of indigenous and exotic species for pulp manufacture,
Many valuable reporis have been published.

The derived products section con51sts of one chemist, one
technician and auxiliary personnel (table 4).

3.3 Chile

3.3.1s The natural forest wealth of Chile has not led to any
development of forest prcducts research in the country., For example,
although the Forest School of the University of Chile has carried out
physical testing of indigenous hardwoods, studies on their chemical
composition and utilization have been almost completely neglected.,

3.3.2 The country's richness of pine plantations, however, has

prompted an impressive series of reports on research work, much of it
carried out at the University of Concepcién,

/Table 4
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The Faculty of Engineering of the University of Concepeidén maintains
a department of forest products which carries out research, inter alia, on
chemical utilization of wood and on pulp and paper.. The work is done at
the Institute of Technological Research, affiliated organizationally and
financially to the Faculty, and directly dependent on the University.

The pulp and paper section carries out pulping studies and evaluation
of pulp, principally on the basis of Pinus radiata, The Department also
carries out research work on the chemical utilization of Pinus radiata
wood and bark. Manufacturing economics and feasibility of pulp and paper
production have been studied and reported on from time to time,

The sectionts personnel consists of two engineers and technicians
plus auxiliary personnel, Advanced students are encouraged to carry
out thesis work, on subjects relating to pulp and paper, for publication,

The pulp and paper section has the necessary laboratory equipment
for the processing and evaluat:.on of pulp. Tappi 1/ standards have been
adopted, ‘

The equipment consists of the following:

(2} Pulping laboratory: a stainless steel digester, laboratory .
slze, and pulp reception tahks,

(b) Wet laboratory: freeness tester, valley hollander, Finnish
' sheet forming apparatus, -

(¢) Testing _;oomz instruments for the routine evaluation of
physical and optical, properties of pulp and paper sheets,
The room is air-conditioned aceording to Tappi standards.

(d) Microscope facilities: a microscope, a pro:j.ector for fibres,
. a microtome and awxdiliary equipment,

-(e) Cheudcal laboratory: chemical analyses of wood flour and pulp. .

In addition the various auxiliary services of the institute are
freely ava.:ﬂ.a.ble, as is the unit operat.:.ons pilot plant.,

Each year, a few ad\ranced students in chemical enginsering receive
practical training in laboratory work on pulp and paper and carry oub
thes:l.s Yesearch,

The Forest Products Department belongs to the Engineering Faculty,
The Faculty allocates the necegsary funds to the Department, which functions
as the Universityls specialized laboratory in forest products.

X/ - Technical Association of the Pulp and Paper Industries (United States),
/[The work
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The work programme of the department, and of the pulp and wood
section, 1is detemined annually by the head of the Department, in -

consultation with the Dean of the Facult.y. The Dean is also the Direct.or
of the Reésearch Institute, :

Occasionally research work. ié carried out at ‘the request of prixfate
companles, who pay for the gross cost of the work,

The Depar’c.ment has cons:Lderable expenence in 1a.borator:y' research |
on Pinus radiata, All work performed has been published or been made
available to the industry,  Most of the work is carried out as thesis A N
research, the rema::.nder being on items of the yearly work programue, ‘

+ - 363,3 The University at Valparaiso (Universidad Federico Santa Marfa)
is enlarging its wood -and plastic department and is contemplating the '
purchase and installation of a pulp ‘and paper laboratory. 4 new building
will be erected to house tke pulp and paper school and its installations,
The laboratory is primarily intended to contribute to the practical - )
- training of students taking. e proposed course on pulp and paper technology,

at university and intermediate levels. The equipment will include i
laboreiecry apparatus for producing wood pulp, evaluation of ruw and
celluluse materials and routine testing of pulp and papers Some pilot
plant equipment will probably be purchased, e.g. for pulping and pulp
cleaning, and perhaps a laboratéory or p:Llot paper machine with awxiliary
and sticuk~preparation equipment, .

Although the pulp and paper laboratory is intended for the instruction
of students, some “ime and effort will be devoted to research on
pulp and paper subjects that are of industrial interest., Research work
and consultations at the request of the industry are encouraged-

3.4 Golombia

3ekal The autonomous Institute of Technologlcal Research (Instituto
de Investigaciones Tecnolégicas) is engaged in applied research on a
variety of subjects of national interest, Its work programme emphasizes
the processing and . utilization of agricultural produce, minerals zimd food
technology, The Institute is sponsored by four national institutions
concerned with credit, finance, oil and.coffee,, They jointly finance a ‘
major part of the Institutel!s budget, and constitute the Board of Directors,
which appoints the Principal., The Institute!s aim is to help develop the

use of national resources, through the mtmduction of modern and efi‘lclent
production techniques, N

The Institute's anmual budget is approximately 400,000 dollars, of
which 70 per cent is eontributed by the sponsors, the remainder consisting
of payments for work performed under contract to third parties, mostly
private industry, A small amount of research is carried out at the request
of foreign institutions and companies, -

/National co~operation -°
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Nationdl co-operation in research consists principally of the pooling
of equipment, The Institute has a contract for research assistance and
exchange with the Armour Research Foundation, and maintains frequent
contacts with a number of other research institutions.

The Institute occupies part of two buildings in Bogot4, which are
now inadequate for its activities, It is building new premises outs:.de
the capital, and will move there in 1365 or 1966

Staff employed number about 45 university graduates and auxiliary
personnel, All staff is full~time, some lecture at the Bogot§ wniversities,

The applied chemistry section is in charge of wood studies: wood
decay, wood preservation and physical properties of wood are studiede
Some chemical andlyses of wood specles and other fibrous sources have
been carried out,

The Institute has done no research on pulp and paper technology
proper, although related work, such as chemic¢al analyses, is done
regularly, A few economic studies {e.g. on the national market for
fine papsrs, and am cotton linter use} have been carried out,

Except for its analytical lsboratory the section has no equipment
for lehora.tory or technological work on pulp and papers While the Institute
is interested in aequiring such equipment, it has not yet had assignments
of sul<icient size to warrant its purchase,

No major pulp and paper research work has been commissioned to date
by Colombian industry, although analytical testing has been done at their
request,

Physical wood testing is carried out by the Institute at the materials
laboratory of the national university {Laboratorio de Resistencia de
Materiales), by agreement. Identification and anatomy of wood is studied
at the Faculty of Forest Engineering, of the District University, also in
Bogot&s The head of the Institute's wood section lectures on wood and .
cellulose chemistry to forestry students at this university. The Institute
may request the help of the National Chemistry Laboratory in Bogotd, in
its analytical work on paper, boards and cellulose,

The Institute intends to install pulp evaluation equipment, in due |
course, for studies on national resources for pulp and paper production,

The programme of wood research for the immediate future consists of
physical testing of wood species, chemical analyses and further tests on
preservation, all in relation to Colombian tropical hardwoods,

Tappi and ASTM s‘bandards have been adopted for the analysis and
testings

/Contract worlk
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Contract work for third parties is charged at gross cost for actual
work perfomed, at-the request ‘6§ ‘either national or international bodies,
The sponsoring.institutions, in addition to their constitutional right to
influence the armual work programme, are also empowered to request & certain
amount of work free of charge, in proportion to their contributionse

The cos;b oi‘ the programmes on wood testing and anatomy perfomed at
the universities of Bogotf, already menticned, is borne entirely by the

wniversities themgelves, In a few cases tests have been carried out for
private compam.es. A B ' /

30he2 The Forestry Institute in Medellin, part of the National
University, plans to purchase basic equipment for pulping and pulp
evaluation and use it for teaching students, The educational aim would
be supplemented by a wood evaluation programme also covering pulping
aspects, It is not known how far these plans are likely to materdalize

;lnd whether they will be co-ordina.ted with other pulp and paper research
ans, _ .

3¢5 Venezuelé.

Wood research in Venezuela began after 1945 in the University of
108 Andes in Mérida, and developed steadily after the creation in 1960
. of the National Forest Products Laboratory. Although the Laboratory is
availehie for specialized instruction to students of the Forestry Faculty
in Mérida, it is primarily a forest products research laboratory for the

z(advancmn;ant of wood uses and techn:.ques of wood preparation and processmg
table 5 : ,

-

The laboratory is directly dependent on the National Forest Service,
a subsidiary of the Ministry of Renewable Resources. The annual budget
is determined by the Forest Service, and although some research work is
carried oul directly at the request of industrialists the work programme

reflects the national interest in the development and use of the’ country!s
forest resources, :

The labora’c.o:y engages in all phases of process and product developmeﬂt'
and evaluation of forest products, It has much specialized equipment

for that purpose, as well &5 complete lines for pilot plant work in most .
sections of t.he la.boratory-

The Pulp a.nd Pa.per Division is engaged on the laborat.ory evaluation
of all types.of raw materials (with the accent on those of Venezuela) for
pulp manufacture, The laboratory can study conventional chemical and
semi=-chemical processes as well az certain chanl-anechanical pmcesses.

It has a limited range of pilot plant equipment,

The Division employs two engineers, and awdiliary personnel. .Students
from the Faculty of Forest Sciences of the University of los Andes are
adnitted for spegecialized study in pulp and paper, and for research work,

[Table 5
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The laboratory has the necessary equipment for the production and
evaluation of pulp on a laboratory scale. For most of the work Tappi
standards are followed, The facilities aret

(a) Wood preparation: a large chipper ‘for hardwoods and chip
screen:mg line,

(b) Pulping laboratory: two stainless steel rotating digesters
and four small autoclaves, reception tanks, pulp screening and thickening
equipment, single rotating disc mill.

(¢) Bleaching department: chlorine dosing equipment and bleaching
tanks for low consistency,

(4} Wet laboratorys fibre classification equipment, a Valley
Laboratory hollander, Tappi and other sheet forming apparatus,

(e) Testing room: equipment for routine testing of pulp and paper

sheets for their most common physical and optical properties (air
conditioned),

(f} Chenieal laboratory: equipment for all necessary analyses of
pulp and paper, and wood Tlour sampless '

{g) Pulp vrreparation pilot plant, washer-thickener, conioal rei‘mer,
centrifugal cleaners and rotaling screen. Additional apparatus (digester,
screen, refiner) is to be installed in the future.

(h) gmma a hollander and a tabletop fourdr:‘.nier'.

In addition thé' auxiliary services of the laboratory are available,
and any assistance needed from other d:.v:.siona, such as testing of
thsa.cal wood properties and wood anatomy can be obtained,

The staif of the Division, in addition to its present function of
helping students with thelr thesis work on pulp and paper, has started
an introductory course on the subject for advanced students.

The laboratory is financed (equipment and annual budget) principally

by the Ministry of Agriculture, Some recently installed machines were
purchased through the Uhited Nations Special Fund, It is now the laboratory
policy to charge according to time spent on all research work carried out at ~
the request of outsiders, either private industry or other government offices.

The Division has now had a2 number of years of laboratory experience .
in the evaluation of many tropical raw materials, especially hardwood speciess
Woed pulping research has been carried out, as well as pulping work on bagasse,

grass straw, bamboos and palms Some of this work has been published on
various occasions, ’
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3,6 Central America

The Central American countries that form the Central American common
market have organized a joint institute for research and industrial
Cevelopment, the Ceittral American Research Institute for Industry (Inst.ltuto '
Centroamericanc de Investigacién Tecnolégica Industrial, or ICAITI), Its
offices, laboratories and pilot plants are in Guatemala City. It was
organized in 1955, with United Nations assistance, as an autonomous
research institution administering its owm funds and determining its own
annual budget and work programme (see table 6).

Approximately 75 per cent of its funds come from the sponsoring
Governments, the remainder being procured through payments for work dons,
royalties and donations, The annual budget is approximately 500,000 dollars.

The principal functions of the institute are: to investigate
technological nroblems in the use of raw materials and in mamufacturing
processes; to dezl with production problems of a practical nature; to work
on new products; to make merkzt studies end economic analyses of mills; to
advise private firus and goveriment offices on industrial questions and on
programes of industrial development, and to introduce new tesliniques and
technoiony into the participating countries, The work covers a wide range
including industrial engineering, technology, chemistry, minerals, geology,
econcmies, pilot—plant production and materials testings Important work
has bezu carpied dut in food technology, mineral and chemical ;roduets,
insecticides, ete. The Institute engages only in applied research, which
is considered as more necessary for Central America, Pilot plant reséarch
is carried out regularly to check laberatory resulis on a large scalee

The Institute is coumselled by an Executive Committee formed by the
Ministers of Economy of the countries concerned, who appoint the Executive
Director, The Director reports to the Committee yearly and submits the
annual budget and work programme.

Pulp and Paper section, The Institute has recently begun work on
a programme on chemical utilization of wood including pulp and paper
production, The Hrogramme emphasizes problems of utilization of regional
rev materials.

A pulp and paper laboratory was installed recently. It includes a
testing room for paper, pulp and textiles and is supplemented by an
analytical la.boratory to earry out analyses of pulp-and papers

The section now has the services of one chemistry graduate, supplemented
by auxiliary persomnel from other sections as needed,

The equipment is of Germen origin and includes:

”

(a) Wet laboratory: laboratory-size disintegrator, hollander beater,
Jokro mill end D.I.N. sheet-forming apparatus.

/Table 6
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(b) Testing room: routine measurements of the principal physical
and optical properties of pulp and paper sheets, as well as textile
samples,

(¢) Auxiliapy services: laboratory for chemical and physical
analyses; pilot plant for unit operations and certain special pilot
units,

(d} Microscopy unit: microscope equipment is available at the
Institute. :

The pulp and paper section has been operating since the end of
1964« It was installed to carty out work for certain government offices
and for private industrialists,

The section!s investment is as yet relatively small, It will be
increased according to the requests received and work performed, The
game applies to eventual increases in staff, As a temporary measure,
staff of other seetions will be assigned to pulp and paper if necessary.

Project cost is calculated as the gross cost to the Institubte, On
this tusis projects from private enterprise are carried out as well as
projects from sources outside Central America, Some work, not related teo
pulp and paper, for Caribbean countries has recently been done on this .
baBng ) . ’

The pulp and paper work is carried out in accordance with Tappl
standards,

Before the installation of the pulp laboratory the Institute completed
two major regional reports on pulp and paper. The réports are on technical
and economic matters and involved no laboratory work,

Some minor requests on mechenical wood use were investigated and
reported on during the recent years,

3.7 lMexico

3,7.1 The National Laboratories of Industrial Develomment (LANFI),
crezted in 1948 by the Government as an autonomous institution, is organized
85 a non-profit-making body, with its own capital and juridical status. It
was set up at the Government!s initiative, as part of its long-range plan
to develop national industry.

The 1abora£o_ries were established by legislation to work on-scimtific,
and technical research of industrial applications with the following aims:.

(a} To determine the characteristics of raw materials that national

industry reguires and to determine the properties of industrial products
of domestic origin,

/(b) To
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(v) To study processes and new forms of exploitat:.on for natural
resources and derived products, -

(c) To £ind new appl:.catlons for raw mater:.als and derived products s

(d) To solve. J.ndust.rz.al pmblems that require laboratory
investigation,

(e) To make their services available, under contract, to J.ndustrial
or commercial. enterprises or to government offices, .

(£) ..To carry out work on methods for the standa.rdlza.tion of
industrial produots and processes,

(g) %o :m:.t:n.a't.e research in the various fields of pure science
relevant to the solu'blon of industrial problems,

(h) To carry owt’ experiments and analyses in general, and every
type of laboratory work, to assist industry, :

(1) - To determine the main intermediate, contributory and complemertary
sectors in Mexiean industry, that should be given preference;

(3) To provide arbitration services in cases referred to b'y third
par'tie..,,

(k) To carry out any activity relating to the above~described aims,

The laboratories began to function in 1950, Two types of activities
have since emerged: applied research, which is carried out in the laboratordies
themselves, and technical services to established industries and enterprlse.
The orgenization of the laboratory is outlined in table 7,

The annual budget is financed by a government contribution and through
payments for work performed, The legislation establishing LANFI authorizes
it to seek patent rights, which may not however be exploited in ‘direct form.

LANFI draws up its own work programme and annusl budget, The
Government does not have control over. the laboratories or its various
projects, or its research work, Work carried out for companies at their
request is confidential, LANFI generally publishes the results of its
research work, unless it is of a confidential nature, .

The analytipal chemistry unit deals with a variety of problems, such
as water analysis; analyses of metals, minerals, ocils, fats, paraffins,
etcey and of couposite materials, The analytical unit, in.co=operation
with the National Commission on Nuclear Energy, has embarked upen a number
of studlies relating to industrial applications of radioactive isotopes.

.' ;Tabie 7' )
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The foodstuffs and medicines section is now engaged on an important
study on the use of certain plants from the Mexican desert -zones as foode -
In addition this section provides technical services to the pharmaceutical,
food and beverage. industries, A new process of continuous fermentation -
for yeast production has been developed,

The chemical engineering unit, besides co-operating with other -
sections on questions of wnit operations and processes, or production
costs and market studies, is now engaged in developing certain projects
relating to the use of by~products from the sugar industry. The unit
also makes its technical services in chemical mgmeering widely
ava:tlable to .industry in general,

The pulp and paper section constitutes the ordiginal basis of LANFI.
It now provides: extensive technical services to practically all the
national pulp and paper mills, ranging from the most simple laboratory
tests to full-scale research on raw materials and processes and pilet
plant follow-ups,

©.. The section has concentrated much of its own research activity en
the study of raw materials other than wood that grow in the 21ud zones
of Mexico, for the production of cellulose,

Ths section offers a variety of services, relating to the evaluation
of fibrous materdals, pulp, paper, composition products and all types of -
fillers and auxiliary substances used in the manufacture of papers .

The section also provides technical training for industry personnel,
and courses of specialization to students,

In general the graduates of institutions of higher learning are not
well informed on specific technologies, In the case of specialization in
pulp and paper, it is particularly important for companies to have qualified
technical personnel who have graduated recently, because they have been o
trained in the interpretation of analytical results, either physical or
chemicale BExperience has shown that the training of a technigian in the
mill itself is an expensive affair and takes about a year, whereas similar
training can be obtained in accelerated form and at less cost in institutions
such as LANFI, Many students from the wuniversity and the Polytechnic take a
practical course at the various sections of this institute,

The pulp and paper section has a professional staff of chemists and
chemical engineering graduates, most of them from the National University
(Universidad Nacional Auténoma de M&dco) or from the Polytechnics there
is also a body of consultants and advisers, both Mexican and.forelgn,

Many chemistry and chemical engineering students in their last year
at the university use the pulp and paper section for experimental work in
completing their thesis, This work period lasts about a year and includes

/elanenﬁary courses
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elementary courses ocn the use of laboratory apparatus, on methods and
procedures and, of course, on work on the subject of the thegis, BEach
year about 5 students are admitted for pulp and paper training,

The section has the necessary equipment for laboratory work on the
evaluation and chemical znalyses of raw fibrous materials, on pulp
preparation and evaluation, on paper manufacture and on all types of -
testing of pulp, paper, etcs In principle Tappl standards are appliede

Fortheymore, a large pilot plant for the production of bleached
and unbleached chemical and semiwchemical pulps is included in the
section®s equipment.

The following equipment is available:

(a) Pulping laboratory: a battery of small autoclaves, three rotary
digestors of stainiess steel; reception tanks, three diffusorwwashers,
screening gear, a pulp press, storage tanks, and a small disc refiner,

(b) Bleaching laborstory: apparatus for the usual bleaching
experiments on a labdratory scales

{¢) Wet laboratory: disintegration and fibre~classifying equipment,
freeness tester, two laboratory hollanders and a lampen mill, Tappi
sheet~forming apparatus,

(d) Paper machine: a table-top fourdrinier with auxiliary gear.

(¢) Testing room: a complete line of apparatus for physical and
opiical evaluation of pulp, paper and board sheets.

(£) Qhwj-m analyses on samples of wood, pulp, paper
and paper products, and additives,

(&) MEM' microscopes and auwdiliary apparatus, fibre
length measuring apparatus,

(h) Pilot plant for pulping: a semi~commercial unit to produce
chemical and seul-chemical pulps by alkaline and neutral processes, and
for pulp bleaching., Wood preparation equipment is included, The plantls
capacity is 300 to 600 kg of chemical pulp (oven dry basis) per charge.

Tt has its own liquor make-up sys’c.mn, liquor tanks and da.ﬁ‘usoxwd:.scharge.
Awdliary equipaent includes mixing tank, sand traps and screemng stage, .
bleach hollander, rotery filter and a web lap machine, Pulp is obtained
at 30 per cent dry., For paper-making trials the laboratory arranges for
the pulp to be sent to a'nearby paper mill, where runs can be made under
the supervision of IANFI,

Investment in pulp and paper equipment totals about 100,000 dollars.

/The resulis
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The results of research work carried out in the pulp and paper:
section are usually published in Mexdcan technical magaz:u.nes, unless
there is a contractual restrict:l.on.

The laborzatory carries out’ mnst. of the worit necessary to develop _
and perfect national stendards, which relate mainly to product qualitys

3,7.2 The Mexican Institute of Pethnological Research (Instituto
Mexicano de Investigaciones TecnolSgicas, or IMIT) is one of the country's
" principal research centres. It was created in 1946 by the Bank of Mexico,
and started its activities in 1950, It grew oubt of certain advisory work
being done within the Bank of Mexico. Its primary aim is to provide the -

country with adequate services in industrial research, in order to help
promote the developient of its natural resources, It is congerned mainly

with the use of natural resources, and carries out applied research,
continued to the pilot. plant.'stage where appropnate.

The Insti’c.\:be is sponsored by the Bank of Mexico, Naclonal F:.nanciera.
and the National Bank of Fxternal Trade, It was founded after a comprehensive
study of industrial development by the Central Bank, according to the
recomuendations ¢f the Armcur Research Foundaticn, of the Tecimological
Institute of Illinois., Up to 1954 Armour Research directly influenced
IMIT#s development, and since then has continued in & consulting and ddvisory
cepacity, through an agreement with the Unlted States Government,

iMIT's budget is provided by its three sponsors and by funds from
firns and orgamizations, contributed in returmn for IMIT technical assistances
The sponsor!s funds are used for research on new techniques, and, in
particular, for the conducting of numerous projects of national interest.
Part of these fumds are used to maintain armual training programmes for
students and research workers, Some of the funds are also used to further
research on projects originating with private mdustry, and carried on as
co-operat.:l.ve rrojects, :

Where necessary pmjec'b work is carried on to the final stages of
design and process engineering, Pilot-plant runs are conducted if .
necessary for caleulaticns or design. Studies of a complete projett can’
include such items as process design, energy and materials balance, flow
diagrams and economic¢ data on raw materials, operating cost, marke‘t.
studies and an :mdlcat:.on of possible plant. loca.t:l.ona.

Much of the work earried out at the request of industry touches.
on one or more of the specifiec phases Between a routine control test
and other laboratory work, and the final stage of pllot plant and
engineering aspects, -

/One c;f
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One of the important functions is the training and specialization
of research workers., All staff of IMIT have at one time or another
followed specialized courses abroad. IMIT alse has an educational
function in that it accepts students from Mexican universities and the
Polytechnic for training in the practical aspects of laboratory, pilot
plant and industrial research and gives courses in the various fields
covered by IMIT, Such work is usually for the purpose of preparing the
. thesis that completes the students! university education, although in
some cases industry personnel are admitted., IMIT can also grant post-
graduate fellowship for further specialization abroad to some of its
alumni, and this is done regularly.

IMIT carries out work in eight sections (see table.7). Its
laboratories are very well equipped, and the many installations in
the pilot plant and unit operations hall are impressive.

. The pulp and paper section does analytical, testing and evaluation
work on pulp and paper and is equipped for laboratory work on pulping
and paper-making. Idost of the work now carried out originates from
individual requests by industry. It ranges from routine checks to
laborstory evaluations and to the economical or techhological aspects
of pulp and paper production., Some importart work involves pilot plant
runs., IMIT has a pilot plant for pulping and bleaching runs on wood,
bagasse, etc, The plant was originally designed for chemical pquing
runs ¢f the acid processes.

The section employs two university-level engineers and four
techniciang, plus awddliary personnel.

Approximat.ely four or six graduate students specializing in pulp
and paper technology follow the institute's courses every year and prepare
a thesis on‘subjects determined by the staff.

The necessary equlpment for laboratory pulping, pulp evaluation and
pulp and paper testing is available and Tappil standards and procedures
are followed throughout:

(a) Pulping laboratory: stainless steel digester, set of small
autoclaves; screen and reception tanks, mixing facility, single rotating
disc mill, ‘

(b) Bleaching laboratory: apparatus for laboratory studies on
- bleaching and the facility of running bleach studies in the pulping
laboratory.

(c) Wet laboratory: pulper and disintegrator, classification
apparatus, freeness tester, valley laboratory beater and Tappi shest-
forming apparatus,

/(d) Testing
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(d) Testing room: all necessary apparatus for physical and optical |
testing of pulp and paper sheets, microscope and auxiliary instruments.

(e) Chemical lsboratory: usual analyses‘on. wood flour, pﬁlp, paper
samples and paper products. ' :

(f) Pilot pulping plant: a complete line for the chemical pulping
and bleaching of fibrous materials, with a capacity of 100 to 2,000 kg
per 24 hours. All equipment usable with acid processes. The planmt includes
liquor make up and deposit, pulp tanks, screens and cyclone gear, rotary
- washer, chlorination tanks and high density storage. Stainless steel
digester of 1.5 m3 capacity.

(g) The aum.lla.r.v serv::.ces of the’ mstltut.e are ava:.lable, as are
the unit operation and pilot pla.rrt. installations of other sections. -

IMIT's pulp and paper experience is considerable: it has studied
the pulping qual:.t:_es of straws, bagasse and mixed tropical hardwoods. .
It holds a key patent on a process of pulping mixed hardwoods which was
developed to the pilot plamt scale in IMIT. Furthermotre, its experience
- includes general evaluation and testing work, bleaching problems, pulp
and paper products, qual:.ty and control work and analytical tests.

4 major part of research work is of confidential nature, carried out
for third parties, Certain work is published. The Institute publishes
all student theses.

3.7.3. In the north of Mexico thére are a group of institutes which
contribute greatly to industrial progress (table 7).

The Institute of Industrial Research {Instituto de Investigaciones
Industriales, or III) was founded in 1951 by the Foundation for Higher
Education and Research (Ensefianza e Investigacién Superior A.C.), which
also founded the Institute of Technology and Higher Studies of Monterrey
(Instituto Tecroldgico y de Estudios Superiores de Monterrey, ITESM).

This research institute was sponsored by ITESM, with the collaboration of
the South West Research Institute of San Antonio, Texas, to which it is
affiliateds It was created as a non-profit institution, to provide
services in applied research for Mexican industry. The Institute is wholly
free of any industrisl or government influence and is maintained principally
by payments from firms for projects carried out for them. Tts essential
work is research in the field of chemistry and chemical engineering.

The Institute has done some pulp and paper studies, inter alia on the
development of specialty papers. It has a laboratory with certain routine
equipment for pulp evaluation, 1.e. a Valley beater, sheet-forming
apparatus etcs

3e7s4e The National Forestry Research Institute (Instituto Nacional
de Investigaciones Forestales, or INIF) is widely known for its forestry
research and forest products evaluation. Its forest products work is mainly
on mechanical u‘b:.la.zatlon‘ physical wood properties, preservation, drying,
etc.(see table 7)s o ST o

/The Institute
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The Institute is the govermment laboratory for forestry research.
It is maintained and sponsored by the Ministry of Agriculture, through
the Department of Forestry. One-fourth of the Institute's annual budget
is contributed directly by the govermment, and the remainder comes from
various official and industrial sources, in the form of contributions and
fees for work carried out,

The Institute has no intention of entering the field of pulp and
paper research, especially since two Mexican institutes of high standing
are active in that respect, It has, however, crested.a wood chemistry
section to carry out research and evaluation work on the wood and bark
of Mexican species. A laboratory for wood chemistry and chemical analyses
of wood species is being installed.

The Institute has a section of wood anatomy and wood identification
which is fully established and well equipped with microscopes and auxiliary
apparatus., It has a staff of two technicians, It has studied the anatomical
properties of several Mexican wood species and is publishing the results,
while further work is being carried ocut.

Both the above sections are part of the Institute's Division of Wood
Technology.

38 Studies of other character

Hardly any work on pulp and paper and related fields is carried out
outside the above-mentioned institutions. It may be that occasional
research has been done at other universities, but it has not contributed
muach to the region's general progress in this field.

Nevertheless, some inberesting aspects of institutional work on
pulp and paper economy and feasibility are worth mentioning. The fact is
that after 1945 many countries, finding themselves short of paper, provided
incentives to boost domestic production and carried out and published
studies on the economic aspects of pulp and paper production, through their
specialized agencies. The remarkable thing, of course, is that these studies
were mostly divorced from the complementary aspects of production or
research technology generally included nowadays. It was apparently felt
that feasibility studies and the economics of pulp and paper, being cof
prime importance to the nation, constituted a separate urgent task requiring
action, rather than the whole complex of technique and economics. The new
approach reflects the changing needs of the industry today and the present
interest in technology, now that the paper industry in most countries is -
well beyond its infancy.

In Mexico's postwar development plans, such studies have greatly
influenced the economical development of its industry., Various institutions
directly dependent on the Government have carried out such studies, Among
these the Bank of Mexico and Nacional Financiera have played a major part.

/The Office
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The 'Office of Industrlal Research of the Benk of Mex1co has emphasized
(ever since its creation im 1%:l), naticnal productivity, industrial
economics and integration of the variouz sectors of Mexican ﬂndustry. Its
work is related to the technological work at uWF‘
 Nacicnal Financiers has a similar economic studies section which has
shown a continuing interest in the development ©f the paper industry. In
addition to adviging the Guvnznnoni, Naeisnal Financiera has also exercised
jts right to participate financizlly in naticnal 1ndust;+es, and has more
than once done sc in the paper industry.

in extensive study on the economical feasibility of pulp production
for export has been made by the Central Bank of Honduras. The study followed
internstional recomnendatlon, on the ubilizaticn of Henduran pine, a subject
* which has also been studied more than once by North Americen industrial -
interests, Other entities in Central American countries have also studled
proposals for pulp and paper pro; jects. -

The Industrial Development Institute (Instituto de Fomento Industrial,
or IFI) of Colombia, has as ous of its aims the study and development of
new industrial projects, and has prepared a number of studies on the national
paper industry, as well as some project case studies. Apparently, IFL farms
out most of the detail work fur a study, and then uses the resulis as the
bagis for a swmmary report. In additicn to providing and reviewing such
studies, the Institute has somstimes made a financial contribution. Projects
such ' as Pulpapells tropical weod pulp miil have been co-sponsored by IFL.

In Chile, the situation is much the same. The State Development
Institute, CORFQ, hes taken an active part in the industry's development,
mainly by providing for the study of economic and financial aspects that
_enter into inter alia pulp and paper enterprises. Sometimes the work is
done by CORFO or its affiliates; sometimes (as for a recent report on
Avauco) the work is comtracted out overssas. Recently, CORFO has decided
to take part financially in some of the new pulp and paper projects belpg
proposed.

On several occasions in other couniries the Central Bank or some other
central agency has prepared, or comtracted out, economic studies on pulp and
paper. They have not always been published sz some are of a confidential
nature, :

Tt would be interesting to verify whether these studies have contributed’
substantially to the region's ability to solve its own problems on industrial
pulp and paper projects: thisz is probably true in some cases, but certainly
not in the majority.. Gmoarlw there is insuffient knowledge in the region
about the study of fea51b111ty, engineering and plant economics in relation
" to pulp and paper production, and the studies that exist are not fully
available to the industry in general or individual firms, or even, in some
cases, to the Government, This, in addition to such technological research
and know-how, is an area in which the region is generally deficient and
depending on outside services. ' ' S
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Le Compen regsarch and their related Tunchions

Lol Only a few companies are large @102gh Lo help themselves in matters
relaving to process and control technology, : erea_uh and marketing. - The

high turnover and earning cepacity of these few allows them to teke the
necessary technological measuves and Lo balance their technizal needs

against the company's financial resourzes. The process is self-sustaining:
the availebility of move technical snd markesbing know-how leads, if properly
used, %o belter profits and in turn to more know-how, It is unfortunate that
smaller mills have neither the abiliby to susiain themselves technologically,
nor the financial means to avert the technical obsolesgscence which is gradually
undex mlnlng them, ' '

It would be most interesting to know the physical or financial limits
of a company, in relation to ths process of sustaining themselves, as
illustrated alove., Unfortunately, the many factors on which this depends,
are ianter-twined and intermrelated to such extent thst knowing its limits
is impossible.

In addition to such factors as gross earning capacity, tax measures,
market expansion and product techmnology (including type of product and
pzoeesses) the gubjective ideas of what can nor cannot be financed enter
into the decision, and much depends also on the risks a company is prepared
to take, especilaily in the critical cepacity range where such decisions
affect the company's growth, The alternatives are to ‘take greater business
risks, or to find a way of msking techniﬂal ‘services and research-related
functions available more cheaply, thai is, at a lower unit or mill cost.

There are manifold examples of companies which, in the face of a
technolegical or purely financial challenge, have accepted the chance to
expand at a moment where the final oubtcome, or even the total cost, could
not be assessed; bul the oppgsite alsc ccecurs much more frequently than
one might thlnk Such decisions have a profound effect on a small company's
operations. ' :

There is no doubt that the future development of the industry will
be in the direction of more concentration of capacity, inecreasing efficiency
and higher quality. In the course of this process, some mills will go
under because of lack of funds, lack of market strength, or 1n=uff101ent
production know-how and technclogy.

While this is tound to happen in countries where the small production

‘units are increasingly exposed to severe marketing and other stresses, it

is interesting to note what cartain ccrnpanies, some of them originally quite
small, have done in the past to dsvelop into major enterprises.

/This applies
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This applies particularly to bagasse pulping, where some pioneering
companies have nrofited frem suecessful methods of inmproving bagasse
utilization, some of which they themsslves have developed: Moreover, some
small firms have succeseded in eﬂyanaing Ly daveloping modest procssses,
tailored to their own needs, whereby materials can bte produced that blend’
well with their. conventicnal raw materials., Cases in point are the develop-
ment of tropical-wood pulping in Coloriia, and thg pulping of local

uAﬂonveqt onal woods in Argentina anc Prazil.

It is not so miach a quest ion of actual research carried out on the
company's own premises, but rather the use of existing know-how and téchno-
Jogy by such companies and their adaptaiion to production conditions in
their own mill. The devélopment of available teclhnological knowledge irnto.
something preductive is the main object, and contrasts with the much easier
course (soupt¢mes sound, sometimes short- s,ohttd) of importing the complete
technological complex, i.e. purchasing the machinery and the know-how
together, The problem is the same not enly for miil expansion or moderniza-
tion, but also, though less obviously, for modified or new products. This
means that L, even where machines, processes or products have been purchased
outright, their success nevertheless depends on the domestic capacity to
prOV1de the necessary technclogy-related functions, parulcularly when the
'DL..I’CI’la e lS oi & COIIlp_LG.X 113.1:111‘8.

Yhile in many cases the impoiting of a complete nev fac"llty is
soud ch01ce, or oubright purchase of procedures for a new product is
preferred, this coursz runs the danger of imposing an unfamiliar techno-
logy on a company which is not geared to absorb or service it. Hence it is
"‘clear that the most. successful acquisitions are those which can be absorbed,
by a company in terms of size and quality, without major difficulty. The
implication is that ecusl weight must be given to technological and other,
comnercial and llﬁan"lal con jderaticns,

“4.2 In the short review that follows of companies engaglng in Mextiam’
curpiculer! activities in research and related functions, no rule can be
laid down &s to which size a company must attain before it can undertake
its own reczearch. The importance of size varies, It can be said that with-
few exceptions a non-integrated company, of less than 10 - 15,000 TPY is
unable to undertake its own research. A much bigger scale is ‘necessary
before 51ng1e-produut companies can undertake research. Andther rule is
that multi-grade paper mills, especially if integrated, and more specifically
if they embark on complex processes, tend to start research—related work
at a lower size level,

- The most notable examples of 1ndustr1al expan31on in Latln America,

from a technical standpoint, are_bagasse pulping and paper_maklng. Pulping

of bagasse as a commercial operation has been developed exclusively by . -
private interests, over more than a quarter of a century. The first notable
success was the installation of the Grace mill in Puerto Rice. The many

Grace pulp/paper mills have been patterned on this mill with some improvements,
and much of the bagesse pulping elsewhers, is also based on it. Many mills
operate along the same lines and with machlnery based on that orlglnally
-used in the Puerto Rico mill, :

/In Mexico,
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In Mexico, in particular, thére has been much activity since 1945 in
the ‘development and adaptation of bagasse pulping techniques,

A striking example of modified pulping procedures with a widely
acclaimed process efficiency is the San Cristdbal pulp and paper mill,
which was developed into large-scale operation through the introduction
of a succession of increasingly efficient pulping units, over a period of
twenty years. The mill still contains equipment representing various
stages of the development of the process, many of pilot plant size. The
company’s history is in fact, a demonstration of the development of a
pulping principle {rom laboratory work, via several pilot plant stages,
to large-scale operation, Subsequert use of bagasse fibre for such
unconventional purposes as tissue grades, newsprlnt and printing grades
has added to dits achievement,

This development, which has only recently reached its successful
conclusion, reflects the development of paper—maklng which took place in
Burope at a mnuh earlier period.

‘Other methods of bagasse vulping and of 1ncrea31ng pulplng efficiency
are being explored, notably by other Mexican mills, some of which have been
very active in this field. Certain mills in Argentina.and Brazil are also
working on new bagasse-pul, 1ng technigues, although some of this activity
(for instance in Venezuela) is of the nature of operational research.

Mexico is outstanding in the search for new uses and techniques for bagasse
pulp, and new’ approaches to pulplng and paper-maklnge '

Another noteworthy case in Latin America of an 1ndustr1al process
having recently emerged out of labeoratory work is the production of short
fibre pulp from mixed tropical hardwoods at the Klabin pulp mill in Southern
Brazil and the Pulpapel mill in Colombia., Further laboratory work on the
pulping process is under way. Research is also being done on bleaching. At
the same time, the application of short fibre pulps to paper-meking provides
more specific know-how,

The utilization of plantation pines is a tople of major interest in
Chile., Research on a modest scale is carried out to familiarize the
companies with the pulp properties of pine wood, with the accent on the
influence of fibre length and the variations that affect fibre length,

Mixed cooks (with eucalyptus and other hardwood mix;ures) have been carried
out and the pulp properties of such cooks are known. Ourrent research is
directed to the pulping and growth properties of planted species other than
pines. A certain amourt of experience is accumulating on the effect on

the end product of increased use of short fibre pulps in the manufacture

of papers and boards, and the effect on machine running and sheet properties,

/In Brazil,
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. In Brazil, some of the companies that have developed eucalypt
pulping, are exploring the effect of increased short fibre furnishes
on machine running and on sheet properties, One of the principal
objectives is to investigate the refining behaviour of short fibre
pulps and their machine running properties,

Klabin has carried out an extensive research programme to
determine the pulping and paper-making properties of hardwood species
c¢f southern Brazil, their characteristics in mixtures with long fibre
pulps and in some cases their machine behaviour in pure and mixed
furnishkes., Pulp from mixed hardwood is being produced commercially.
Attention has also been given to the growth of hardwood species that

occur in the araucaria pine forest and their interference with
regrowth, The pulping aspects of these forest questions have been
examined in considerable detail,

Soveral of the larger companies in Latin America maintain
research departments, do work about which little is known or work
that has less significance than the spectacular examples cited above,
but is nevertheiess of importance, Much of this work is aimed at
technical improvements, or at solving production problems; hence it
is of less interest here, although the service is vital to the
company. OSuch work,; even though not examined here, should nevertheless
be regarded as parl of the technological facilities of those companies,

From the point of view of other companies, the noteworthy thing
is that the influential companies consider it necessary to have easy
access to modern technology and to allow it to influence the daily
course of the mills, as well as the future development of the entity.

/5. Organizational
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5. Organizational and other aspects of pulp and paper research

5.1 The quality of work so far

The region has abundant resources in fibrous materials suitable for
paper making, - Much of the industry's present expansion is based on the
use of increasing quantities of short fibre pulps produced from bagasse
and hardwood species, Thare has been a considerable increase in pulping
capacity, in some cases accompanied by research work on pulping.

Mention has been made already of the Mexican work in the development
of bagasse pulping. The development of bagasse-pulping techniques has
been complemented by experiments on the use of short fibre pulps for a
variety of papers. Bagasse~pulping research is now aimad at finding ways
of using bagasse fractions, eliminated from the pulping process, as
fillers for paper or for other purposes.

Reference has alse been made above to the exnerlmental work that led
to basic patents on the sulphite pulping.of mixed tropical hardwoods, a
process developed for southern Mexican species, but for which no industrial
application has yet been found., Other pulping work in Maxlco relates to
the utilization of vascular tissue of caeti.

‘A variety of other work is also being carried out in Mexico, such -
as quality control checks, instrument and testing apparatus comparisons,
questions of water use, wet end problems of paper quuinca,'and development
of new products, Much analytical work on pulp and paper is done as a
gervice to industry, and for the purpose of experimental pulping runs.

. The gereral 1mpr9531on'is that Mexico's 1nst1tutes are eminently
capable of 2dvising on industrial problems of all soris., They are well
informzd of the various problems and principal technical difiiculties
that the irdustry faces, and are well qualified to dezl with them.

One feature of the Mexican research -gervice is that their laboratory
results can always be checked through pilot plant runs. This is the
standard procedure, Pilct-plant runs are necessary to translate laboratory
results into industrial terms. For this reason, much laboratory pulping
work elsewhere, interesting as it is, does not lead to tangible resulis,
By and large this is truc of most other regiomal pulp @nd paper research,
If in the course of an ‘evaluation project for a certain raw material
laboratory work on pulring and pulp properties cannot be interpreted in
terms of industrial results (whether pulp yield, materials or power
balance or sheet properties on a commercial paper machine), the laboratory
work, though still interesting, does not proeduce industrially usable data.
Such small-scale research only fits into a chain of otherwise necessary
work, but it does not replace the cther elements of that chain. In this
- respect, the value of general pulping research in the laboratory:is
extremely limitedy The same applies to papermaking experiments with the
table~top fourdriniers often used to show the runability of 1aboratory
pulpS.

/The above
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The above comments should provide a clear indication as to the usew
fulness of much of the general run of pulping research throughout the
region,

Laboratory pulping investigations of a useful kind, such as those
found in Chile, are concerned with the variables of cooking and raw
material, By determining the variables, such work leads to a better
knowledge of industrial pulping procedures and helps to determine optimum
operating conditions.

The IIT in Colombia has done a limited amount of useful work on the
economic aspects of pulp and paper in the country, 1nclud1ng a small amount
of laboratory work.

The work in Mérida {Venezuela) has been confined mostly to laboratory
pulping research apart from work on 2 few industrial regquests on technical
matters, There is a considerable amount of exploratory pulping research
on Guayanan species: kraft and semi-chemical cooks have been studied. The
laboratory pulping work is being checked against resulis in the Madison
laberatory in the United States with the idea of determining the possibilities
of producing bleached and unbleached papers from the mixed tropical forests
of Guayana.

The new pulp and paper centre in Argentina, supervised by INTI, will
confine itself to quality-control testing at the request of indusiry, and
will also carry out some other work of interest to the industry. The
laboratory will have only a small staff, for the time being,

Argentina is an example of a country which has a substantial paper
industry, made up of many small mills which nevertheless have experience
in the production of a great variety of papers, There is little pulp
industry, and it is expected that the industry will continue %o depend
mainly on pulp imports., Certain short-fibre pulping facilities have been
developed. The industry is an example of a conglomeration of small
production units overshadowed by one dominating company, and without
outside technical help it may be very difficult for these small firms to
develop into technically and economically sound enterprises, There is
undoubtedly a shortage of technological consultant services, Moreover,
this situation is an illustration of the minor importance of developing
pulping research, in relation to the need for advice on papermaking
questions,

In Brazil, considerable research has been carried out in two or
three public institutes on the pulping of mixed tropical hardwoods. The
work is of the laboratory type, which mey be one reason why nothing has
yet resulted from it. The Klabin development (pulping of mixed semi-
tropical hardwoods) was carried out exclusively within the firm itself,
and led to the commereial pulping of mixed hardwood species that grow
side by side with Araucaria, and can consequently be harvested at very
little extra cost,

/The cost
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The cost aspect, of course, is the mein reason why the pulping of
tropical hardwoods has not yet led to the establishment of any mills. It
poses certain well-known problems and where alternative raw materials are
available (in places close to the markets) these have until now been
preferred.

It is not known what other aspects of pulp and paper problems the
Brazilian institutes are able to handle competently. It has been said
that the accent in Brazilian research has been on the utilization of :
mixed hardwoods for pulping, Little technological counsel comes from it
and the pulp and paper companies have, on turn, not frequently requested
thuir services. '

Except for Mexico, the work done so far has not had much bearing
on the needs of the industry. The work done .can, however, bes considered
as a first step towards organizing pulp and paper work. In that respect,
the institutes have certalnly familiarized themselves well Wlth pulp and
papser work in general,

The next phase‘is more difficult, because it must deal with industrial
prohlems which are inherently rather complex, This means that the initial
outlay is only warranted if the research is likely eventually to serve
a certain useful purpose, A most obvious purpose is, of course, to
solve industrial problems that the industry alone (the small and medium
size mills) can neither solve, nor provide funds for the relevant research
mrk, .

Some firms do not even fully realize how far their technological -
problems create production or product difficulties. Other mills, which
recognizing a need for technological advice, hesitate to take their
problems to others . who show no signs of being capable of solving them,

- . The basie weakness is that, in the first place, the 1nst1tutes are
not really geared to deal with a multitude of industrial problems, and -
that, secondly, their reporting is often so little to the point that
1ndustry does not recognize its application, The problem off pulp and
paper research and the related functions of advice and technological
service is that it is not carried out on a sufficiently large scale, The
quality of work and reporting suffers on that account. This, in turn, is
due to a lack of money and equipment. (pllot-plant equipment being a
necessary eloment), and this, again, is due to the expensive character
of much applied research, The net effect is that actual work is confined
to the easiest variety, and this even must be considered less than the
absclute minimum to sustain the work by itself,

/5:2. Methods
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52 Methods and standards

A few words are in order on standardization for pulp and paper, and
methods of research. A great variety of standards exists, and some of
them are used throughout the region, The most common standards for testing
and reporting are the Tappi standards. Others less frequently used include
the German, British and Swedish national standards., The most important
thing is not so much to use one specific standard only, but to use whatever
standards are selected as precisely as possible and report the procedures
accurately,

It is, of course, advisable to use Tappi standards for communication
purposes. In the case of international requests, it will eliminate
possible confusion.

The use of eguipment of various origins is a rather more dubious
practice, Laboratory equipment includes apparatus from North America,
Germany, Great Britain, France and Scandinavia, Some of it belongs to
specific standardized procedures, for example, a Valley beater. A run
in a Wennberg hollander is not necessarily the gsme as in a Valley
hollander, It is in equlpment that there is the greatest need for
standardization,

5.3 Technical meetings and technical associations

Mexico has organized the first technical association in Latin America,
and also publishes an important technical magagine on pulp and paper. The
activities of a technical association greatly assist the diffusion of
technical knowledge on pulp and paper, The Mexican association has many
members among the pulp and paper industry. Once a year the Mexican
association organizes 2 meeting that provides an opportunity to present
research and other papers on pulp and paper questions, The meetings, five
of which have been held thus far are growing in importance and have acquired
& certain fame among Latin American technieians in this field,

The organization of national technical associations in other countries
of the region is recommended, because they can support a multitude of
naticaal activities, as the Mexican organization does., National organiza-
tions are, in fact, preferable to the organization of a Latin American
chapter of Tappi, Interesting as a regional Tappi group could be, its
activities are likely to be hampered by the high cost of communications
and of meetings, It is often said that the creation of national
associations that are less expensive to run is overdue. However, the
initiative must remain with the national companies and individuals.

At the international level, the best course is to allow the national
meetings on pulp and paper technology to develop a form of prominence
which will constitute a natural and continuing attraction to foreign
visitors, This is already happening now in Mexico., It is also the naturalf
course eventually to a regional association in which Tappi members m&y /”
play a role,

/5.& Quantitative
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5.4 Quantitative and gualitative-aspects of research

In general, Latin American research on pulp and paper is of recent
origin, like most other specialized forms of research,

A study of the content of pulp and paper research in the various
institutions reveals many common denominators, This is hardly surprising,
considering that most of the pulp and paper work was initiated by the
Government which, having allocated the funds, has naturally influenced
the work done, ' ' o ‘

In the most favourable cases, work programmes have been determined
in collaboration with the industry, which made possible work of industrial
significance, Whether this was published or kept confidential does not |
matter in this context. _ ’

In the most unsetisfactory of cases, however, programmes were set’
up and carried out solely on the initiative of govermnment officials or
pecple who knew little of the industry'!s problems except that at the
national lev:l certain raw materials for pulping needed investigation,
Sometimes no industry of importance existed within the sphere of influence
of the institute: Yet research work on pulp and paper was carried out
because. it was expected that it would promote the national interest.

It is characteristic of much of this work that it has the simple aim
of proving experimentally that certain fibrous raw materials can be pulped
.successfully on a laboratory scale and made into paper on a sheet mold,

It was in this way that much of the work on marginal resources {(banana
stalks, lemon grass and other grasses, certain wood species growing in
far-away places, palms, hardwood species pulped for Kraft paper purposes,
- ete,) was begun and became a subject of discussion for many pulp and
paper projects that never materialized. The value of laboratory pulping
experiments is relative and depends on other (non-laboratory) evaluations,

The above comments should make clear how much of the region's pulp
and paper work is really of limited value, since it merely demonstrates
the relative possibility of pulping certain fibrous materials in the
laboratory, The use of tabletop paper machines, contrary to the impression
sometimes given adds nothing essential. It must be regarded as a tool for
producing a continuous sheet of paper, the qualities of which, unfortunately,
have no bearing on industrially produced paper nor on those of handsheets,
Paper machines such as these serve certain useful purposes, for instance
in the colouring of paper, but their applications are limited.

Nevertheless, laboratory pulping work does have a certain value,
for instance by increasing national awareness of the value of domestie
materials, This may lead to more thorough investigation of the
possibilities, and eventually to the establishment of industry., The mere
installation of pulp and paper research facilities in countries of the
region is valuable, They are expensive to install and now that they are

/available, pulp
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available, pulp and paper firms should find it easier to develop and
obtain the services they need, The accent should be on encouraging firms
to make use of research, and ensuring that the government research
services are available at reasonable cost and are of a quality that can
contribute to the performance of 1ndustry.

In evaluating the quality of research, it must be conceded that
'many pulp and paper sections are geared for small items of work only, and
are not equipped to handle the variety of pulp and paper work that can be
requested and which will be touched upon later. It so happens that these
sections, busy as they are with pulping evaluations, have seldom been
confronted with other work such as white eater reuse, stock composition for
specialty papers, stock refining, smoothness of paper, headbox problems,
coating colors and surfaces, materla;s balance, etc,

With so much of the pulp and paper lndustry well established and
eager for expansion and improvement, the main interest will shift gradually
to more sophisticated mill probllems, some of the trouble shooting variety,
others relating to the development of new products, improvements in mill
efficiency, quality contrel, instrumentation, and s¢ on, The ghifi in
emphasis is clearly seen in the work of the Mexican institutes, where
pulping research is still carried on, and was originally the principal
concern, but where now other problﬂms are worked out at the reguest of
industry. A similar development is expected to take place in other
countries of the region notably Brazil and Argentina, where the institutes
are not yet so well equipped (in terms of instruments and experlence) to
handle these problems.

With the exception of Mexico, much of the work on pulp and paper is
inadequate in relation to the problems that the industry encounters,
. Although the research work answers questions put by other interests,
usually those of naticnal focus, it does very little for industry itself,
Moreover, the quality of work 1s frequently below what would be necessary
to satisf{y the industry. To raise the quality is a difficult proposition
because it involves personnel problems, including salaries and is also
‘related to the size of a research unit. As it happens, most pulp and
paper research uvnits (again excluding those of Mexico) are too small to
solve other than the easiest questions, pulping and sheet evaluation tests
being the most common, Lastly, the quantity of pulp and paper work is too
small to support the proczess of self-sustaining growth which would other—
wise lead to fully versatile pulp and paper research facilities, Many
interrelated factors, and fsults on both the research and industry sides, -
tend to prolong the lack of understanding, in relation to applied research,
between those two sides., Pulp and paper research is still continuing along
very much the same path, doing work of limited interest to industry, and
reporting it so inadequately that industry remains uninterested. The
industry, on the other hand, does not farm out its production or product
problems because it has no reason to belleve that, research is able to
give the answers,

N/The'questions



ST/ECLA/Confe23/Leb
Page 49

The questions that need considering are the neced for experienced and
well-paid staff, continuity of both staff and work, a sufficient scale of
work performed, in terms of personnel and proaects, efficient contacts

with the industry and readiness on the part of industry to give outside
research a certain place inside the mills. Where that would be too heavy
a task on & national scale, it is preferable to limit the work programme
of the research section to as much work as is asked for or agreed to by
the industiry, and which can be carried out within the funds allocated.
The Argentine pulp and paper laboratory, CICELPA, carries out a limited
amount of quality control work, and is thus preparlng jtself for further
industrial contacts; this example is worthy of note,

The course of action proposed, naturally includes the present pulp
and paper sections that were incorporated in the major research institutes
of Latin America in the course of time, Their existence is considered as
- an appropriate basis for the development of technological work which, in
line with the changing operating conditions of the industry, must grow into
a service that can cope adequately not only with general national pulp and
paper problems, but with all specific questions raised by the industry
itself, A reasonable cost for work requested is part of the terms of
understanding that are necessary between the industry and national
institutes,

5e5 The concept of cost

The research institutes that do pulp and paper work all agree on
the principle that the cost of research should be c¢alculated and charged
to those who request it. The differences that exist relate to the amounts
chargeable for overheads and use of facilities, #&nd, of course, one
source of differences in gross cost of work performed is the general
salary level.

A comparison of costs is of little value because it cannot take
into account the differences in quality of work; in this, research
resembles consultant services, A reputation for quality is a necessity
for both, : '

A comparison for data on research costs in LatinsAmerica ard overseas
reveals little, except that gross cost is usually calculated in the same
way, and that the proportion of the total cost represented by the various
components (staff use of equlpment materlals, overheads) is much the
same in both cases,

It is found that little is allocated from the official budget to
reduce the actual total cost of work done on request. This is invariably
the case except where the institute participates finanecially (as IMIT does)
in a research project., In other words, official contributions apparently
serve the purpose of enabling the institute to continue doing research
work, while individual requests {except those from the offices that
allocate the money) pay for the gross cost of a project- in faet this is
a reasonable way of financing any work..

/In terms
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In terms” of - amerages of fluctuatlng figures, the total salaries of
research personnel were found to be approximately 4O per cent of gross
- cost, with overheads and’ administration, ete., costing another 4O per cent,
The remalnder is for the cost of uslng equlpment (not including purchasea
- of "equipment),. deprec¢iation, and various materials, -This breakdown is
much the same for Latin America as for other parts of the world, This"
applles, of course,.only to those research subjects that do not requlre‘
very hlgh investment or extraordinary skills; but relate to less costly ..
research in the textile, prlntlng, pulp and- paper, 1eather, food, and
similar industries, - ..

Few data are available on the cost, of research work at institutes
overseas, and they refer to the above—llsted group of industries rather:
than to pulp and paper only. ;

The gross cost per chemlst or enbineer, for research in institutes
and 1ndustry, is given as 20,000-24,000 dollars per year (Unites States,
1959) and 19,000-21,000 dollars (Great Britain; 1961), The corresponding
data for pulp and paper research are said teo be an average of 20,600 and
19,000 dollars, respectively. The Netherlands TNO research instltutes
often calculate the cost of research as some 17 to 20,000 dellars per
man-year, about the same as the figures quoted above, Unfortunately, no
other reliable data are available, In view or the salary levels obtained,
the data quoted confirm that about LO (35 to 50) per cent of the cost
usually repr:sents salaries, the same prOportlon as indicated by the
Latin American data, | S ) .

'Even less data are available 1nd1cat1ng grose natlonal expenditure,
on pulp and paper research in Latin Amerlca and overseas,’

There is no doubt that the United States, Canada, Japan and certain
European countries, which have major pulp and paper industries, also
spent the highest proportion of sales returns on research for these, The
estimates vary widely, but a few data are presented 1n table 8 -

In the United States research expenditure has multlplied rapldly
during the last twenty years. Data quoted are 0.2 to 0.3 per cent of
total sales for post-war years, and slightly over 1 per cent during the
sixties, for total expenditure on public and prlvate research on pulp
and paper.

No data on expenditure could be collected for Latin America, As a
rough estimate, a figure of 0.10 to 0.15 per cent, for pulp and paper
research at instituies and in private compatiies, is gliven, subject to
reservations., This figure would indicate that some 800,000 dollars will
be spent durlng the current year on pulp and paper research This figure
includes public research, calculated as 500,000 dollars this year, and
company research. It is estimated that of the 500,000 dollars for public
research, 280,000 dollars are: ‘spent in Mexico alone. Mexico is probably
respon31ble for a similar proportion of company research. Total expenditure
for research in the industry would be of the order of 300,000 doliars most
of it, of course, carried out by the major companies,

- /Table 8
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Table § -

'EXPENDITURE ON PULP AND ‘PAFER RESEARCH IN SELECTED COUNTRIES

sy . A3 peroentage

Country o °?£;:O::;§;) ‘ : out::tn:ss&)'
&/ LY
Canads o -
Untted States S ) . 0.8 C ' 0.9
Japan S 0.5 o -
Un‘}ted Kingdom ] R - o : 0.8
Swad’anr | . l, . . ‘-7 g | . o . O.Q

g/ This covers all aompanles reporting researsh activities.

pj © Tetel net output of the paper industry (for Swaden and the United States the
~ percentage iz based on the valus added).

/The estimates .
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_ The estimates show two things, The first is that, apart from
Mexico, research expenditure on pulp and paper technology is very low

in Latin America; this confirms the impression given by examining the
record of research institutes, The second is that while research services
in Mexico are considered adequate, expenditure in the other countries,
notably Brazil and Argentina {where the bulk of pulp and paper capacity
is found) needs to be raised considerably, If Mexico's expenditure is
estimated as 0,25 per cent 2/ of total sales, then amounts of 550,000 and
400,000 dollars a year should be necessary for research in Brazil and
Argentina respectively., '

A further analysis shows that the critical point where the supply
of research services is sufficient can only be reached through higher
spending by industry, and higher budget alloeations by the Government,

The latter is particularly important for the creation of pulp and paper
facilities of sufficient size and gquality (to permit, inter alia,
installation of proper equipment, including pilot plant equipment), so
that the industry will in turn, depend more on these services, Some

ways of ensuring co-operation between industry and the research institutes
will be discussed below,

546 Possible forms and subjects of industrial research in pulp and paper

As already indicated, much pulp and paper research work is done in
a general fashion, without regard for industrial problems, and arousing
only casual interest in the industry and the reason given was that so
much of research financing depends on public finance, and so little is
contributed by the industry, S

On the other hand, much of the region's industry is accustomed to
work without the benefit of technological services, research, ete,, and
tends to underestimate their value. The companies that have a record of
taking advantage of technical innovations, are those that understand
technological language, Most small and medium size mills, however, have
not reached this level and hesitate to admit that research and research-
related functions are of more than casual importance., As more new paper
and board products appear, guality requirements rise, and unconventional
uses of raw materials become technically possible, the dependence on
technological consultaticn increases, The mills that grasp this fact
have the best chance of meeting this challenge and taking advantage of it,

For industrial research, the pulp and paper sections in publie
institutes, and the research units within the larger companies, provide
a convenient starting point, Certain conditions must be fulfilled:

2/ Considered satisfactory in relation to the lower level of
consumption and the less dynamic markst compared with Burope, and
North America. '

/énlargemen£ of
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enlargement of sections, additional equipment, allowance for staff to
familiarize. themselves with major industrial problems in pulp and paper,
a willingness on the part of industry to bring their problems forward and
to apply the solutions and to finance the relevant research work. In the
process, some fringe benefits may even be reaped: in the past sponsored
research has produced profitable processes such as high yield pulping.

Affluence in rescarch and technology camnot be attained unless

more research service is available, A higher density of research capacity
is needed to deal with the amount and variety of work, and to ensure the

vessary'quallty. 4 jointly financed programme is needed to ‘accomplish
- this, in the form of government funds for capitel outlays, including
equipment, and contributions from industry as payments for research and
*consultant work, of which a steady flow must be assured in order to alluw
the necessary staff to be employed on a contlnulng b331s.

The following is a list of the possibilities for the organization
and financing of research and research-related services for the pulp and
paper lndustry. Some forms of organization are considered especially
valuable for ensuring continuous industrial interest, It should be
emphasized that the alternatives are given with special attention to the
present situation of the small and medium sized mills, g/ which cannot
maintain their own technological services, The assumption is that all
the following would be organized as sections of the existing research
institutes of Latln America:

{(a) Researcn fully financed by public funds =~ - work programme
determined by the desire for utlllzatlon\of natlonal resources — - no
industrial influence, : : :

(b) Research fully flnanced by publlc funds - work programme
emphasizes natlonal raw materlals, but 1ndustr1al requests are con51dered.

, (c) Research financed by both publlc and 1ndustr1a1 funds - work
programme determined by national and industrial interests - 1nd1v1dual
reqnests of companlﬂs are ‘carried out.

(d) Research financed by 1ndustr1a1 funds are carried out accordlng
to the wishes .of the 1ndustny - ind1v1dual requests carried out.

(e) Research in a co-operative fam, paid for by interested companies
and carried out within an institute that is otherwise maintained by public

3/ A survey of the problems of small pulp and paper enterprises in
' Argentina and Brazil has been carried out, The report, to be
" presented at the ECLA Regional Symposium on Industrialization in
March 1966, analyses the influence of organizational, commercial
“and technological factors on the performance of small mills,

/funds; a
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. Tunds; a co-operative association is formed either by industrlal firms
or by public and 1ndustr1al interests together.

The purpose of the list is merely to indicate how many similar
possibilities exict that would permit work to be carried out as an
expression of national or individual interest. One or two specific
proposals must be examined in more detail,

Co~operative industrial research is the most effective means of
pooling personnel and financial rescurces, with prospects of success.
The industrial approach ensures that the solutions found will eventually
be industrially applicable and the co—operative form ensures that a
sufficiently large and experienced team is put together to carry out the
work, Finaneial contributions from companies ensure that research results
are rapidly mads available for industrial application, and also help
prepare the mills for modern methods at low individual expenditure,

o

The other form of organizing the work is to have a section which,
in addition to doing research work, is capable of industrial counselling
on technological and control matters, @Quality and process control are
both important aspects of this work, - Possibly the bibliographical
services, reviews of equipment, etc,, should also be included, There
are no pulp and paper literature reviews in Spanish or Portuguese
presently,.

There are abundant examples of the effectiveness of these two forms
of organization of pulp and paper research, Co-operative research is
practiced on a large scale in the United States, but one example will
suffice, the ESPPRI (Empire State Pulp and Paper Research Institute) which
carries out co-operative research on a confidential basis, the results
being made available to companies that are members of the assoeciation that
spongors the Institute, One of the principal areas of interest is high-
yield pulping and brightness of high-yield pulps., The Institute applies
for patents where appropriate, and these are available to members.

An example of the second form is the British Pulp, Paper and Board
Makers Association, which maintains a specialized laboratory whose
services are available to members., Much of the work is carried out as a
gervice to individual mills, for instance the checking of testing
apparatus, 1nstrumentat10n, quality control, paper machine measurements,
and so on, Other work is done under co—operatlve contract to groups
within the industry.

The Swedish industry maintains a pulp and paper laboratory, supported
by industry-wide -contributions and by individual commissions on confidential
projects. This is yet another example of co-operation within the industry,

The principal laboratories in Mexico have achleved a similar type
of service, and though smaller in size, carry out similar work. Thus
far most of their work is done on the request of individual companies.

/The other
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The other areas of Latin America, however, have no specific research or
technological services. Yet in many cases industrial practice needs

this type of direct service, and the industry finds the general type of
pulp and paper research work so often carried out much less helpful.

In much of the industry there is an unfelt need in the field of recent
-technical advances; instrumentation, the development of new products,

the econemics and technique of new protesses and so on. To this list
might be added certain subjects such as calibration of testing instruments,
quality control in mills, measurements on power and material balances, and
on the performance of paper machines; all subjects that are under study
in the major laboratories of the world,

Then, last but not least, there are a number of specific subjects
of particular importance to the region on which at present little work is
being done, It is believed that in the approprlate cases such work would
repay the outlay renulr@d-

(a) Disc groundwood from eucalyptus,

(b} Disc groundwood from tropical wood species capable of being
grown in plantations of single species, in short rotation,

(e¢) Advance techniques of bagasse pulping (well covered in
Mexico only).

(d) Industrial aspects of the pulping and bleaching of mixed
tropical hardwoods,

{e) Paper manufacture from stock compositions with increased
amounts of short fibred pulps,

(£} Refining technique for short fibre pulps. .
(g). Coatiﬁg of inexpensive publication grédes.
(h) Printing performance of conventionai printing grades,
(1) Perforﬁance of packaging grades, with reference to the

manufacture of paper from short fibre pulp and pulp mixtures with short
fibre pulp ®

/5.7 International
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547 International assistancé in applied research_én;pﬁlg ahd'ggger ;

Most research institutes maintain gocd contacts with the prominent
institutions overseas, especially those of the United States. Armour
Research Foundation has had a profound influence on, the course of research
on more than one occasion ~and the names of other instltutlons could be
mentloned. :

., In many cases the assistance and ¢ co-operation relate to such subjects
as food chemistry, food processing and chemical analyses, fields in which
certzin research institutes have gained some fame, Little or nothing has
been done for pulp and paper. The exceptions are, of course, cases where
parent companies {from the Uniteéd States and Canada as well as Great
Britain) aid their subsidiaries, and where agreements of technical o
assistance are made between companies in the region and overseas, During
the period when pulp and paper laboratories were established in MExico,
assistance was given by United Fations and its specialized. agencles. Very
little has been done since, Pulp and paper, it may Be concluded, is a
neglected field, ;

Cases have been reported where local industry and the local research
institutes hove tried to obtain intermational, assistance for pulp and. paper
work, without result. The following list is intended to illustrate ways
of applying for overseas assistance:

(a) The United Nations Special Fund and its Expandéd Programme of
Technical Assistance-

(b) Bilateral assistance from European and North Amerlcan Governments
through the research institutions in those countries;

(¢} The Inter-American Development Bank and other international
banking institutions, through appllcatlons for soft 1oans, and in certain
cases for hard loansa -

Other possibilities, such as the organizing of 4 research facility
with the aid of overseas companies or reseirch groups are in a different
category and, although deserv1ng mention, do not call for further
examlnatlon.

Bilateral assistance has two favourable aspects, namely, that
assistance can be procured (by proper selection of the country) through
a specialized institution of repute, and that technical assistance, can
be financed through the same channel, ZEven gifts of equipment are some~
times part of the over—all aid programme.

Soft loans from international financing ihstitutions are another
important source of assistance to be considered. Granting of the loan
will usually indicete that the project is considered viable and personnel

asgistance can be procured by other means, the financing of a project

/oeing &
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being a first important step. It is believed that co-operative pulp and
paper research (sponsored by a group of private companies with common
interest in the subject of work) can fulfil the conditions for the granting
of these soft loans, and perhaps even of hard loans, if the subject of
research is likely to produce profitabls resulis in a short time.

5.8 Regional co-operation in pulp and paper research

The funds for research on pulp and paper technology are extremely
limited, and in fact must be considered as less than sufficient to service
the industry adequately. Morecver, existing capacity for researeh in this
field is limited, and experienced technicians are hard to find, In these
conditions, some degres of co-operation between the major institutes is
highly desirable, and could also ensure that the most efficient use is
made of the existing resources, '

There is no doubt that with the proper organization industrial
requests will gradually increase and eventually exceed the research
capacity of research facilities until such time as more is spent on
research expansion to meet the increase in industrial requests, In the
meantime regional co-ordination can ensure that efficient use is being made
of existing research facilities, and can help to keep the research services
of industrial institutes on a high level of quality. The expansion of pulp
and paper facilities will probably be accompanied by specialization on . .
subjects of more than routine interest to the companies within the sphere
of influence of the institutes, - It is expected that research facilities,
in their transition from pulping laboratories to more complex entities,
will develop, in addition to a basic capaecity to deal with routine problems
(such as instrument testing, quality control and anslyses), a degree of
specialized knowledge on certain matters that form part of pulp and paper
technology. A case in point is the bagasse research carried out in
Mexico's institutes. ' '

In all these respects, a pooling of experience between institutes is
desirable, and a knowledge of each other's work and capacities will
facilitate this pooling, and eventually make the fruits of research available
to a wider audience. Such an arrangement would be particularly appropriate
in view of the scarcity of research results on pulp and paper in Latin
America, due to a shortage of funds for that purpose, and the somewhat low
technological level, often found in the smaller mills, Regional co-operation
quite apart from its own intrinsiec usefulness, will ultimately contribute
to the technological updating of many mills, since it will ensure that the
industry becomes increasingly aware of the possibilities of technological
innovations,

The point made here is that the regilonal co-ordination of pulp and
paper research should be oriented with the interests of the industry in

. mind, in other words, there should be special emphasis on a full exchange

of information about industrial requirements, and care should be taken
that the industrial aspects have an appropriately important place in the
pocling of experience that would accompany regional co-ordination,

/It is
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It is highly desirable to ensure that some degree of co—-ordination
of ressarch work on pulp and paper problems is effected, Individual

' - efforts gain 1n,strengtn.and standing if sustained and complemepted by

other relatesd work, As already stated, the pulp and paper industries of -
different countriss havds varying characterwstlcs, and their problems can
be dealt witl; at the national level in such a way as to give a complete
view of pulp and paper technology..

As in other sectors of applied and industrial research, meetings at
‘regular intervals appear to be. the most effective lnstrument “o achieve
regicnal co-operation, ¢n the pasis of voluwttary and necessary exXchanges
bsdtween the institutes themselves, in matters of research work, work
programmes and the use and dissemination of pertinent facts known to
individual institutes, The advantages of uniform methods, procedures and
ways of reporting are perfectly obvious. Effective co-operation makes a
mech larger research capacity directly available to the industry, and the
aim of this cbapter has been to show that industry needs and wants this
additional servicez; in fact the above observations are in line with many
questions from'the institutes themselves on the possibility of perlodlcal
meetings where the Drograss and results of Fﬁann?‘nh and ﬂﬁ.—nnn‘hg"“'lﬂﬂ in -
matters of mutual 1nterest can be reviewed., The most practlcal form that
puggests itself is a regional meeting of the institutes themselves at
which, in addition to sessions at the executive level for the purpose of
taking decisions and effecting the desired degree ¢f co-operation, working
groups meet to promote the pooling of experience and to acquaint others
with research results and the day—to—day problems of the work itself,

. It is not implled here that 1t is only in the field of pulp and paper
-that ‘such regional meetings will be effective; on the contrary, the best
use cannot be made of the principle of regional co-ordination unless
several’ workﬁng groups are allowed to dlscuss their work among themselves
and share the experiences of others, The purpose of the present report

is to arouse interest in industrial research in pulp and paper, for which
there is a clear need, The expansion of other sectors’ of research must

be the subject of other studies,

/Arnexes 1-3
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Annexes 1-3

List of govermment laboratories in Latin America engaged in

research on pulp, paper and board (1965)

List of Trzde and Technical Associations of the pulp and paper
industries in Latin America (1965)

List of pulp and paper pericdicals in Spenish and Portuguese
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Annex 1

List of povernment laboratories in Latin America engaged
in research on pulp, paper and board (1965)

The following list gives only the government laboratories in Latin:
America that are active in the field of pulp and paper and whose services
are available to interested parties. The list excludes pulp and paper
leboratories that are the property of industrial companies, and therefore
not accessible to parties outside the companies themselves,

The pulp and paper research laboratories are sections of larger
institutes that deal with various types of scientific and technological
research, In a few laboratories, pilot plant equipment for studies on pulp
and paper is available, in addition to the usual la ratory‘evaluation
apparatus, ‘

The cost of a research project to be carfied out in one'of these
laboratories is usually determined on the basis of an actual calculation
of the cost of the time required for the experiment, plus thé cost of
materials and use of equipment, plus overheads.

Laboratories will provide an estimate”df'projeét cost upon request,
| The services of the laboratories listed here are available to those who
have an interest in them, e.g., government bureaux and institutes,
individual companies, etc, The services are available within the country,
and usually also to others outside their own countries. '

In the case of international requests, the total project cost can
differ from the cost of similar national projects, since the institute
may receive a subsidy in exchange for which it has undertaken to carry
out certain work of national origin, All these institutes have expressed
interest in obtaining projects from Latin American countries outside
their own, ‘

/Research laboratories
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Research laboratories in Argentina

1. Instituto Nacional de Tecnologia Industrial (INTI)
Centro de Investigacién en Celulosa y Papel
Libertad 1235, Buenos Aires

24 Direccién de Investigaciones Forestales
Azcuenaga 134k, Buenos Aires

3 Laboratorio Tecnolfgico, Facultad de Ingéhieria Quimica
Universidad del Literal '
Santiago del Estero 2829, Santa Fe
‘Pfoﬁincia de Santa Fe '

Brazi)

1. Instituto de Pesquisas Tecnolégicas, Universidad de SZo Paulo
Cidade Universitaria
Caixa Postal 7141, S&o Paulo

2, . Instituto Nacional de Tecnologia
Avenida Venegzuela 81 .

Rio de Janeiro

3¢ Instituto de Tednolgia da Bahia
Rua Rio S, Franciseo 1, Monte Serrate
Salvador, Bahia

Le Departamento florestal de la Escuela de Agricultura
"Sem. Luis Queiroz"

Piraciceba, Sao Paulo

5 Instituto de Pesquisas Amazdnicas
Belem, Pard

Chile

1. Instituto de Investigaciones Tecnoldgicas

Facultad de Ingenierfa de la Universidad de Concepcifén
Casilla 53-C Concepcidn

/Guatemala
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Guatemala
1. InstitutorCeﬁtroémericano de Investigacién ¥ Tecnologia Industrial

.1..

(ICAITI), La Gelle y Avenida La Reforma, zona 10 -
Apartado postal 1552
Guatemale City, C.A.

Mexico

Instltuto MQX1cano de Investlgaclones Tecnoldgicas A.C. (IMIT)
Calzada legarfa 694, Méxlco 17, D.F.

2, Iaboratorio Nacional de Fomento Industrial
Avenida Industria Militar 261 |
Lomas de Tecamachaleco, México, D,F, |
e Instituto Tecnoldglco y de Estudios Superlores de Monterrey
Carretera Méx1co a Laredo
Sucursal de correos J. Monterrey
Venezusla
Laboratorio Nacional de Productos Forestales

1.

.Unlver51dad de 103 Andes

Apartado postal 220,  Mérida

. fAnmex 2
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Annex 2

Trade_and Technical Associations of the pu
paper industries in Latin America (l965§

Argentiﬁa
1. Asociseidn de Fabricantes de Papel

Avda. Belgrano 2852, Buenos Aires
The association is the private body representing the pulp, paper

and board manufactures, and has a juridical persecnality.

2e Asociacidn de Téenicos de la Industria Papeleré v Celuldsica Argentina
Belgrano 2852, Buenos Aires

Brazil

1. Asociacidn Nacional de Fabrizantes de Papel
Rua Assembléia 93, 8° andar, oficina 804, tel. 227415
Rio de Janeiro

Rua Dom José de Barros 17, 1° andar
530 Paulo |
The association is thé privaﬁe body representing the pulp and paper
manufacturers,
2 Sindicato de Industria de Papel y Celulosa
Rua Assembléia 93, 8° andar, oficina 804, tel, 227415
Rio de Janeiro
Rua Dom José de Barros 17, 1° andar
820 Paulo
This trade association is the recognized legal representative of the

pulp and paper industry. It has the same membership as the National
Assoclation.
Mexico

1. Cdmara Nacional de las Industrias del Papel
Manuel Ma. Contreras 133-305, Mé&xico 4, D.F.
The group represents the pulp, paper and board manufacturers,

. [2. Asociacién
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2e Asociecidn Mexicana de Téenicos de las Industrias de la Celulosa ¥
del Papel A.C.

Manuel Ma. Contreras 133-305, Néx1co 4, D F.

Urugyay

1. Asociacidn de Fabricantes de Papel
Calle Treinta y Tres No, 1325, Montevideo ,
The association is the private organization of pulp and paper
manufacturers and belongs to:the Unién Industrial Uruguvaya.

Venezusla

te Asociacién Venezolana de Pfoductores.de Pulpa, Papel y Cartén
Plaza Venezuela, Edificio Polar, 6% piso, Caracas

/Annex 3
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Annex 3

Pulp and paper periodicals in Spénish and Portuguese

(1) Az |
Organo de la Asociaeidén Mexicana de técnicos de las industrias
de la celulosa y del papel A.C, _
Manuel Ma, Contreras 133-305, México 4, D.F.
{Mexican, six issues per year)

(2) 0O papel

. Revista Tﬁcnico-econdﬁica para la industria de celulosa y papel,

conversién y de duprenta
Caixa postal 1430, S3o Paulo
(Brazilian, twelve issues per year)

a3 AT A
(2} ATTIPCA

Organo de la Asociacién de técnicos de la industria papelera y
celuldsica argentina
Belgrano 2852, Buenos Aires
(Argentinian, six issues per year)
(4) Boletin
Pel Instituto Forestal latinoamericano de investigacidén y
capacitacidén
Apartado 36, Mérida, Venezuela
(Venezuelan, published irregularly)



