Bagasse Newsprint

Making the right choices for successtul
bagasse newsprint production: Part 1*

Joseph E. Atchison

ABSTRACT: Successful commercial production of bagasse newsprint
of a quality which is acceptable to publishers has been a long time
coming—130 years to be exact. The history of bagasse newsprint,
upon which so many organizations and individuals have devoted
tremendous amounts of time and effort over these many years, has
been strewn with failures. However, as a result of the cautious
approach pursued by serious and competent investigators over the past
several years, it can be safely proclaimed that successful bagasse
newsprint production is now a reality.
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first beeame involved in bagasse
newsprint studies during the Ko-
rean War in 1951-52, when the U.S.
Congress held extensive hearings on
the newsprint shortage and directed
that a comprehensive study bemade of
alternative sources of newsprint.
Iwas on the advisory committee for
that study, during which all of the pro-
cesses that had ever been proposed for
the manufacture of newsprint from
bagasse up to that time were investi-
gated, starting back as early as 1856
when great publicity was given to the
use of “bagasse newsprint” in printing
the Baltimore Advocate.
During this period in Washington,
in 1951 and 1952, investigations were
made of the de La Rosa process, the H.

*Part 2 is scheduled for publication in the
January 1993 issue.

L. Horne process, the Valite process,
the Chemcell process, and otherswhich
were being publicized at that time. The
advisory committee considered none
ofthese processes adequateinany way
for the successful production of ba-
gasse newsprint, mainly because they
were all based on chemical or
semichemical processes without the
use of mechanical pulp. Unfortunately,
the promoters ignored the recommen-
dations of the committee, and twomills
were built: onein Cubabased onthe de
La Rosa process and one in Louisiana
based on the Valite process, both of
which used prehydrolysis, followed by
alkaline pulping and hypochlorite
bleaching. Both were failures as news-
print mills but later became successful
as writing and printing paper mills.
From 1953 to 1958, while I was with
Parsons and Whittemore, Inc., the
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Agriculture and Development Bank of
Cuba retained our services to investi-
gate, through pilot-plant and full ma-
chine runs, various processes which
had been proposed to them as alterna-
tives to the de La Rosa process. These
included the Fleury process in Canada
and the Aschaffenburger process in
Germany. These again were all either
chemical or semichemical processes,
without mechanical pulp. None of them
proved to be feasible, and we made
recommendations against their use, as
well as against the use of the de La
Rosa process. The Bank also opposed
this mill, but the Batista government
financed it anyway.

In the 1960s, a process finally was
proposed which involved the produe-
tion of mechanical pulp from bagasse.
I followed the development of this pro-
cess and participated in trial runs both
for producing the newsprint and for
printingit onhigh-speed pressesinthe
United States, Egypt, and India. At
the time, this appeared to be the only
process that would yield properties
similar to those of newsprint produced
from wood. Unfortunately, we were
not able to develop full-scale projects
proposed for Hawaii, Egypt, and India
because we could not obtain financing.
Financiers were not prepared to fund
such a project without first seeing a
milloratleast a demonstration plantin
operation—and there was no demon-
stration plant available at that time.

From 1967 to 1974, on behalf of
clients in Venezuela, Peru, and the
World Bank, I carried out evaluation
studies relative to bagasse newsprint
projects proposed for Venezuela,
Mexico, and Peru. This included evalu-
ation of test runs based on the Cusi
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process and the Peadco process, both
of which made use of high proportions
of semichemical bagasse pulp and little
or no mechanical pulp but with some
long-fibered pulp.

In all cases, I submitted negative
evaluation reports on such processes.
However, millsinboth Peru and Mexico
were built. The mill in Peru, which was
based on the Cusi process, failed com-
pletely. Fortunately, in the Mexpapel
project in Mexico, the process design
and equipment were chosen with suffi-
cient flexibility so that new technology
developments could easily be incorpo-
ratedinthemill, and sothat mechanical
pulp could be used along with chemical
pulp to produce good-quality offset
printing paper. In recent years, this
mill has become even more successful
by installing facilities to recycle old
newsprint and to obtain a high me-
chanical pulp content from that source.

Starting in 1972, Atchison Consult-
ants was retained by the United Na-
tions Development Program (UNDP)
to provide technical services and ad-
vicerelative to development and imple-
mentation of the large pilot plant in
Cuba known as Cuba-9. This was com-
pleted in 1981, with major UNDP and
United Nations Industrial Develop-
ment OQrganization financial assistance,
and has been operating successfully
since that time.

The objective was to optimize the
processes for successful production of
bagasse newsprint and bagasse dis-
solving pulp, at that time the only two
remaining end products which had not
been produced economically from bag-
asse on a commercial scale. This plant
is highly flexible and is capable of pro-
ducing all types of bagasse pulp and
many grades of paper, including:

1. Straight mechanical bagasse pulp

2. Thermomechanical bagasse pulp
(TMP)

3. Chemimechanical bagasse pulp
(CTMP)

4. Semichemical bagasse pulp
5. Full chemical bagasse pulp
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6. Bagasse dissolving pulp

7. Bleachingall of these pulps by means
of whatever bleaching sequence is
optimum for each.

This Cuba-9 facility is now the finest

facility in the world for research and
development work relative to the utili-
zation of bagasse, whether it be for
newsprint, other grades of paper and
paperboard, reconstituted panelboard,
furfural, xylitol, or other products.

At the suggestion of a number of
clients who were interested in the pos-
sibilities of bagasse newsprint for the
future, I have periodically made com-
prehensive reviews of the subject. In
these reviews, information has been
developed on the historical efforts to
produce bagasse newsprint from 1856
to the present time (1-4). Some brief
comments on these historical develop-
ments follow.

Historical develop‘mentsv

The first reported work on bagasse
newsprint was announced in 1856—
just 136 years ago—when Henry Low
of Baltimore carried out experiments
with southern U.S. sugar cane, and the
resulting papetr was used to print the
Baltimore Advocate. This effort was
described in a paper by West in 1920
(5). From that time on, preposals for
producing bagasse newsprint have ap-
peared about every 20 years with much
fanfare and publicity. In many cases,
editions of newspaperswere printed on
such papers, and great claims were
made regarding its high quality and
low cost. However, none of these early
attempts to economically produce sat-
isfactory bagasse newsprint was ever
successful. All of them were based on
using 100% chemical pulps, including a
high percentage of bagasse chemical
pulp in the fibrous furnish, in contrast
to newsprint produced from wood, in
which a high percentage of mechanical,
thermomechanical, or chemime-
chanical pulps are used to impart to
newsprint all of its required special
properties.

The main reasons for the early fail-
ures were:

* Overzealous promotion of the use of
bagasse by people who lacked un-
derstanding of its properties and
limitations

* Thelack of a satisfactory method of
depithing, resulting in unsuccessful
attempts to produce a salable paper
because pith and epidermis cells
remained in the finished product.

* Thelack of a satisfactory method of
storing bagasse, which resulted in
huge losses when attempts were
made to store it between sugar cane
grinding seasons.

* The lack of understanding of the
required properties of newsprint,
which areimparted mainly from the
use of mechanical-type pulp, includ-
ing straight mechanical pulp, TMP,
or CTMP.

In recent years great success has
been achieved in the use of bagasse
worldwide for practically all grades of
paper and paperboard except news-
print. This progress has been espe-
cially impressive and is a result of the
technology developed by concentrated
research and development work in the
1950s. Bagasse-based mills have gradu-
allyincreased in size year by year,upto
250-300tons/day productionand above.

From a pulp capacity level of only
120,000 metric tons in 1950, the bag-
asse pulping capacity in 1992 is ex-.
pected to be 2.6 million metric tons;
actual bagasse pulp production is ex-
pected to reach a level of 2.3 million
metric tons.

Bagasse pulps are nowused in prac-
tically all grades of paper including
bag, wrapping, printing, writing, toilet
tissue, toweling, glassine, corrugating
medium, linerboard, bleached boards,
and coating basestock. ’

In all of this progress, newsprint
was the only laggard, until the middle
1980s, mainly because of the unwise
attempts to produce newsprint with-

. out mechanical-type pulp, which was

doomed to failure even if the problems
of pith removal and good storage had
been solved. Now, however, with the
success of Tamil Nadu, combined with
the excellent work on bagasse



chemimechanical pulping for newsprint
at the Cuba-9 bagasse demonstration
plant, the promising results at Letjes
mill in Indonesia, and the success in
producing good-quality offset printing
paper at Mexpap in Mexico, it appears
certain that newsprint with a high con-
tent of bagasse pulps also will have a
rapidly expanding market worldwide.

Inthe comprehensive reviews that I
have carried out over the past 40 years
of the reasons for failure of the previ-
ous attempts to produce acceptable
bagasse newsprint, it appears that one
ormoreofthe necessary basic concepts
for successful bagasse newsprint pro-
duction had not been considered ad-
equately. Insubsequent sections of this
paper, these basic coneepts critical to
successful bagasse newsprint produc-
tion are explained in detail.

Accepting the need
for mechanical pulp in
newsprint furnish

Processes using a high proportion
of chemical or semichemical pulp

Based on extensive study in this field
over many years, it is my conviction
(and that of most newsprint experts)
that a newsprint sheet produced from
bagassemust contain asubstantial pro-
portion of mechanical-type pulp to pro-
vide the necessary qualities essential
for producing newsprint. In fact, the
world definition for customs purposes
states that to be classified as newsprint
asheet must contain a minimum of 65%
mechanical pulp.

It was coneluded that the only suc-
cessful methods of producing bagasse
newsprint must follow the traditional
concept in the newsprint industry,
whereby a major proportion of the fur-
nish consists of mechanical-type pulp
or a high-yield pulp approaching the
qualities of mechanical pulp.

In any case, where chemicals and
heat are applied in the cooking of bag-
asse, whether it be semichemical or full
chemical, there is an immediate loss of
opacity and absorbency—the prime
characteristics of mechanical-type pulp

which make it desirable for newsprint
manufacture.

Furthermore, the economics of a
chemical pulping process tend to make
it noncompetitive for use as a high pro-
portion of the newsprint furnish. There-
fore, from both a quality standpoint
and an economicstandpoint, itis doubt-
ful that a chemical or semichemical
pulp can ever compete with mechani-
cal-type pulp as the major component
of a newsprint, furnish. '

In addition to the mills in Cuba and
Louisiana, whichwent into operationin
the 1950s and failed to produce news-
print economically based on
prehydrolysis followed by pulping, the
mills in Peru and Argentina also have
failed to be competitive using a high
proportion of semichemical pulp. An
exhaustive review of the literature re-
veals similarproposals presented many
times over the years. I have carried out
many technical and economic studies
of various bagasse newsprint processes
based on using a high proportion of
semichemical or chemical bagasse pulp
for various governments and private
companies during the past 40 years. In
all cases, such studies, including sev-
eral full-scale paper machine test runs,
have resulted in conclusions that such
processes would neither produce the
quality newsprint necessary to meet
world market standards nor produce it
at an economic price.

Processes using a high proportion
of mechanical pulp '
Inthe spectrum of paper grades, news-
print is a low-priced sheet. However, it
is not often recognized that newsprint
is a highly technical sheet with very
specific requirements. It is fortuitous
that mechanical-type pulp, whichisone
of the leading contributors to the low
cost of the grade, also imparts the fol-
lowing essential technical qualities.

Newsprint must have good opacity.
Printing on one side of the sheet must
not be seen from the other side. Of all
wood pulps, mechanical pulpis the most
opaque. Opacity of mechanical pulp is
atleast 50% greater than chemical and
semichemical pulps.

Newsprint must dry newsprint ink
by absorption. Newsprint ink is made
from carbon black and an oil or water
carrier to make it as cheap as possible.
The carrier cannot be dried quickly in
the true sense. Therefore, newsprint
must absorb the liquid carrier, leaving
the dry carbon black on the surface,
and it must do so fast enough to make it
possible to run the sheet on modern
high-speed rotary printing presses ca-
pable of producing 50,000 copies per
hour. Mechanical pulp has this ability
to absorb the liquid in newsprint ink,
while chemical and semichemical pulps
are very poor in this respect.

Newsprint must have a good print-
ing surface. Mechanical pulp, because
of its fineness, can produce a smooth,
level surface. Further, because of its
bulk, a sheet of normal newsprint can
compress under the type face, giving
better contact, and, therefore, better
printing quality. Chemical and espe-
cially semichemical pulp fibers are
coarser and stiffer, so the texture of the
surface is uneven. The sheet produced
is harder and less resilient, so contact
with the type cannot be improved ap-
preciably by compression.

Bagasse newsprint should have a
highlevel of mechanical pulp. Overthe
past 25 or 30 years, a number of top-
level research organizations and large-
scale manufacturers of newsprinthave,
fromtimetotime, becomeinterestedin
the long-term dream of making news-
printfrom bagasse. Knowing fromlong
experience that the key use properties
of newsprint are furnished by the me-
chanical pulp content, the emphasis of
thework these companies andresearch
organizations have carried outhasbeen
on utilizing some type of mechanical
pulp as a major portion of the furnish.

T would like to review some of these
efforts which haveled to almost univer-
sal aceeptance of the fact that, for pro-
duction of bagasse newsprint accept-
able to publishers, it is necessary to
have a relatively high percentage of
mechanical-type pulp. This is the ap-
proach that I have consistently advo-
cated for the past 40 years.

Using bagasse chemical pulp to

replace major portions of the long-
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fibered chemical pulp, but using
mechanical pulp from wood. A num-
ber of large-scale trial runs have been
made in Canada, Sweden, and Mexico
in which a major portion of the long-
fibered wood pulp was replaced with
bagasse chemical pulp. Runs of this
naturetook placein Canada as early as
1949 (6) and at Tuxtepec in Mexico in
1960-61 (7). In these test runs, it was
proven conclusively that bleached ba-
gasse chemical pulp could replace a
major portion, if not all, of the long-
fibered chemical pulp. Sunds
Defibrator in Sweden also reported, in
1982, on work with a mixture of ba-
gasse chemical pulp, with chemime-
chanical pulp from eucalyptus or other
hardwoods (8).

As a result of all this work, there
appeared to be no doubt, even in the
19508 and 1960s, that high-quality
newsprint could be produced with a
blend of mechanical wood pulp and
bleached bagasse chemical pulp, with
only a small amount of long-fibered
chemical pulp and possibly without
long-fibered chemical pulp at all. How-
ever, theseefforts did not gofarenough
tosatisfy many of the developing coun-
tries with limited wood supplies, who
insisted upon a much higher content of
bagasse-based pulps for newsprint.

The Hawzell process. During the
early 1960s, the Hawzell process for
manufacture of bagasse newsprint was
developed through collaboration of the
Hawaiian Sugar Planters’ Association
(HSPA) and the Crown Zellerbach
Corp. (CZ).1 have described this work
atsomelength inseveral papers, and it
also has been deseribed in papers by
the HSPA-CZ Group (1—4, 9-12).

Their approach was to simulate
mechanical wood pulp by grinding well-
depithed bagasse in disc refiners with
mechanical treatment only. This pulp,
with characteristics similartomechani-
cal wood pulp, imparted good opacity,
good ink absorbency, and a good print-
ing surface to a newsprint sheet. In
addition, a maximum yield was ob-
tained from the bagasse. ‘

The ground-bagasse pulp was sub-
sequently bleached and mixed with
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semibleached softwood kraft pulp in
the ratio of 70%:30%, and newsprint
was made in the normal fashion from

" this mixture. The semibleached kraft

imparted strength to the sheet that is
needed both in the papermaking pro-
cess and in the final high-speed print-
ing. This pulp mixture was similar to
that of standard newsprint.

Other blends proposed consisted of
60% bleachedbagassemechanical pulp,
30% bleached bagasse chemical pulp,
and 10% bleached or semibleached
kraft long-fibered pulp.

Iwasinvolved with intensive efforts
to develop projects in Hawaii, Egypt,
and India based on this process, which
was sound technically. However, the
larger financial agencies were reluc-
tant to finance these projects unless
they could actually see a similar mill in
operation on a sustained basis—Cuba-
9, for example. Therefore, after spend-
ing several million dollars on this
development, Crown Zellerbach and
the Hawaiian Sugar Planters’ Associa-
tion made an irrevocable decision in
1966 that they would not devote any
further time, energy, or money to ba-
gasse newsprint.

For many of the developing coun-
tries, this decision was indeed unfortu-
nate, because the development of the
optimum formulation for production of
an acceptable newsprint with maxi-
mum percentage of bagasse pulp of
various types was delayed by an addi-

tional 20 years. From the standpoint of

quality as viewed by publishers, no one
has yet equaled the work of the HSPA-
CZ Group in producing fully accept-

" able bagasse newsprint without the

addition of fillers or opacifiers.
Workby AB Karlstads Mekaniska
(KMW) and Sunds Defibrator AB in
Sweden in 1964-65. Work by this group
confirmed the work of Crown
Zellerbach in many respects, and it
definitely was concluded that for pro-
duction ofhigh-quality newsprintahigh
proportion of mechanical pulpwas nec-

essary, and that bagasse mechanical .

pulp could be used for all or part of this
mechanical pulp. It was further con-
firmed that bagasse mechanical pulp

resulted in particularly high opacity
and ink receptivity.

Atchison efforts to developabag-
asse newsprint experimental mill or
demonstration plant in 1967-72, Af-
ter the projects in both Egypt and-
India failed to go through and Crown
Zellerbach and HSPA discontinued
work on bagasse newsprint in 1966, I
became convinced that the next stepin
this development should be a large
pilot plant or semi-industrial demon-
stration plant for studying bagasse
newsprint. With such a plant, all of the
proposed processes could be tried and
rigidly evaluated so that optimum tech-
nology for bagasse newsprint produe-
tion could be developed as a solid basis
for convincing thefinancial institutions
of the feasibility of full-scale projects.
Therefore, during the period from 1967
through 1972; I made a concentrated
effort to convince one of the existing
bleached bagasse pulp and paper mills
toinstall abagasse mechanical pulping
line so we could demonstrate the feasi-
bility of producing bagasse newsprint.
These efforts were madein Argentina, -
Egypt, Venezuela, Mexico, and India.
Unfortunately, however, even with the
promised support of the UNDP for
such a project, it was not possible to
develop such a demonstration plant
during this period. The breakthrough
came unexpectedly when the Cuban
government presented such a project
to UNDP for financial support in 1971,
which eventually resulted in the Cuba-
9 plant.

Activities of ICIDCA and the Cu-
ban Research Center for Industrial-
ization of Sugar Cane Bagasse. I
have covered the historical develop-
ment of the Cuban Research Center
forthe Industrialization of Sugar Cane
Bagasse, commonly referred to as
Cuba-9, in a number of papers (1-4).
Other papers describing the excellent
work being carried out by Instituto
Cubano de Investigaciones de Los
Derivados de la Cafia de Azucar
(ICIDCA), which operates the Cuba-9
project, have been presented by vari-
ousmembersofthe ICIDCA and Cuba-
9 staffs at many ihternational



conferences (18-23). Officials of Cuba-
9 updated the results of their work at
the First International Nonwood Fi-
ber Pulping and Papermaking Confer-
ence held in Beijing in 1988. 1 was
involved in some way in this project,on
behalf of UNDP, from its conception
until 1988, and have been greatly im-
pressed withthe excellence of the work
carried out. Needless to say, they
adopted the mechanical pulping ap-
proach to produce chemimechanical
pulp from well-depithed bagasse.

The Tamil Nadu newsprint and
paper project in India. The 300-ton/
day bagasse newsprint mill, which was
preceded by intensive development
work starting about 1978, also adopted
the mechanical pulping approach. The
SPB Consultancy Group, which had
overall responsibility for developing
the project, first made an exhaustive
evaluation of all bagasse newsprint
processes proposed and then made
projections ofthe additional R&Dwork
they felt should be carried out to as-
sure the success of the mill. T had sev-
eral meetings with S. Viswanathan,
who headed the group; T. S.
Venkataraman, the chieftechnical rep-
resentative; and others during the pe-
riod of decision making.

It was concluded that the process
forproducingmechanicalbagasse pulp,
upon which the Beloit Corp. Jones Di-
vision had been working for several
years, offered the best possibility for
success. However, we recognized that
a tremendous amount of work re-
mained to be carried out to optimize
the process from both the technical
and economic standpoint, and a joint
SPB Consultancy—Beloit R&D Group
was immediately established to carry
out this work at the Jones Division.
Fortunately, they were able to con-
vince the World Bank that the optimi-
zation work would be completed by the
time the mill started up, and the World
Bankshowedits confidence withaloan
of US$ 1 million.

Asmanyof youknow, this mill, which
started up in 1986, has been very suc-
cessful as a bagasse newsprint pro-
ducer, and considerationis being given

to doubling its capacity, again with
financial assistance from the World
Bank. A number of papers have been
presented at various pulp and paper
conferences on the Tamil Nadu devel-
opment over the past few years (4, 24—
27).

The P.N. Kertas Letjes bagasse
newsprint mill in Probolinggo, East
Java, Indonesia. The contract for this
300-ton/daybagasse newsprint millwas

_ given to the Technip Group in France,

andthe PEADCO Groupof W. R. Grace
furnished the basic technology to the
contractor. Based on information ob-
tained from officials of both PEADCO
and Letjes, this mill has three pulping
lines as follows:

e A 150-tory/day pulping line for pro-
duction of mechanical-type pulp
from bagasse

* A 160-ton/day pulping line for pro-
duction of semibleached chemical
pulp from bagasse

o A T5-tor/day pulping line for pro-
duction of semibleached rice-straw
chemical pulp.

Itwas contemplated that the fibrous
furnish would consist of about 40-50%
bagasse mechanical-type pulp, about
40% of a mixture of semibleached bag-
asse and rice-straw chemical pulps,
and 10-20% imported long-fiber
semibleached kraft pulp. The surplus
bagasse and rice-straw chemical pulp
were to be used in other grades of

writing and printing paper in this huge .

pulp and paper complex at Letjes.

This mill was officially inaugurated
in 1985. After the usual startup prob-
lems, the mill is now producing news-
print of a quality that is acceptable to
Indonesian publishers. Although they
have not been able to use quite asmuch
as 50% bagasse mechanical-type pulp
in the furnish, total bagasse pulp con-
tent is about 70%, with the remainder
beingrice-strawsemichemical pulpand
long-fibered pulp, and sometimes some
mechanical pulp from wood. There-
fore, the mill must be considered a
success.

The Mexpape mill in Mexico. Al-

though the Mexicana de Papel
Periodico (Mexpape) mill in Mexico
was initially designed to use a rela-
tively high content of bagasse chemi-
cal or semichemical pulp, the process
design and equipment were chosen
with sufficient flexibility so new tech-
nology developments could easily be
incorporated in the mill and so me-
chanical wood pulp could be used to
‘produce a good-quality offset printing
paper. In recent years, this mill has
become evenmoresuccessul asanews-
print producer by installing deinking
facilities torecycle old newspapersand
using that souree to obtain a high me-
chanical-pulp content. This mill has
been described by Arturo Rodriques
Ulloa (28).

Other work on mechanical pulp-
ing of bagasse for newsprint. In re-
cent years, most of the major efforts
toward processes for bagasse news-
print production have shifted toward
the mechanical pulping approach as
more experts in the production of con-
ventional newsprint from wood have
become interested in this field. This
has been particularly gratifying to me
since I have advocated this approach

-for the past 40 years.

Therefore, a considerable amount
of additional work on the production of
mechanical pulpfrombagasse hasbeen
carried out by various R&D organiza-
tions all over the world.

These organizations include:

o Sprout-Bauer at its pilot plant in
Springfield, OH (29)

o Forest Products Research and In-
dustries Development Commission
in the Philippines (30)

o Department of Cellulose Technol-
ogy of the Technical University of
Norway in Trondheim (31)

e Hitachi Zosen and the Japanese
Government Industrial Research
Institute in Japan in collaboration
with Sprout-Bauer (32)

o Enzo Gutzeit Oy in Finland (33).

Conclusions on processes pro-
posed for bagasse newsprint utiliz-
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ing a high proportion of mechani-
cal-type pulp. Based on the excellent
work which has been done by leading
companies and research organizations
in this field, it is obvious that if produc-
tion of newsprint from bagasse is tobe
technically and economically possible,
a high proportion of mechanical pulp
or chemimechanical pulp of some kind
must be used in the fibrous funish.
Ratherthan using mechanical wood
pulp only, it appears more logicalin the
sugar cane areas, where softwood is
usually scarce, to produce at least part
of the mechanical pulp or chemime-
chanical pulp from bagasse or tropical
hardwood, or both, and to blend this
pulp in the initial stages with the mini-
mum amount of long-fibered chemical
pulp or chemical pulp from eucalyptus
or tropical hardwoods, with the re-
mainderofthe pulp beingsemibleached

68 December 1992 Tappi Journal

" chemical pulp produced from bagasse.

The ultimate objective will be to use
100% local raw materials in each coun-
try to replace the imported long-fi-
bered chemical pulp entirely with
bagasse chemical pulp and chemical
pulp from locally grown fibers such as
eucalyptus, rice straw, bamboo, sisal
orkenafbast fiber, or even mixed tropi-
cal hardwoods. It now appears likely
that the optimum fibrous furnish for
bagasse newsprint, for most countries,
will prove to be a combination of vari-
ous types of bagasse mechanical and
chemical pulps, along with pulps of
other raw materials, whether from
wood or nonwood plant fibers.

Literature cited

1. Atchison, J. E., TAPPI Nonwood Plant Fi-
bers Pulping Progress Report No. 10,
TAPPI PRESS, Atlanta, 1979, pp. 71-90.

2. Atchison,J.E., Anupdateon Bagasse News-
print—Past History, Present Status and
Future Possibilities—Featuring the use of
High Yield Mechanical Type Pulp Made

From Bagasse, Proceedings of Indian Pulp’

& Paper Tech. Asso. Seminar on News-
print, 1982.

3. Atchison, J. E., Bagasse Newsprint—Has
It Arrived? Past History, Present Status
and Future Possibilities, Proceedings of
the International Society of Sugar Cane
Technologists, 1983. .

4. Atchison, J. E., Bagasse Newsprint—The
Worldwide Impact of Commercial Success
after 130 Years of Efforts Strewn with Fail-
ures, keynote address at an international

seminar on bagasse newsprint in Madras, -

India, April 6, 1986.

West, C. J., Paper Trade J. 21: 52(1920).

Lathrop, E. C., TAPPI 36(1): (1953).

Personal discussions and communications,

1961.

8. Ryrberg, G., Falk, B, and Lowgren, U,
TAPPI Nonwood Plant Fiber Pulping
Progress Report No. 13, TAPPI PRESS,
Atlanta, 1982.

9. Meyer, W. G. and Henderson, J. T., The
Production of Bagasse Newsprint, pre-
sented at the FAQO-ECA Pulp Conference
in Cairo, Egypt, March 1965. -

10. Wethern, J. D. and Captein, H. A., U.S. pat.
3,013,931.

11. Hinrichs, D. D., Smidt, F. L., and Wethern,
J. D., U.S. pat. 3,013,932.

12. Henderson, J.T.and Knapp, S. B., U.S, pat.
3,013,935.

13. Gutierrez, P. L., Cepero, L., and Gareia, O.
C., TAPPI Nonwood Plant Fiber Pulping
Progress Report No. 10, TAPPI PRESS,
Atlanta, 1979, pp. 99-109.

14. Lois, J. A., Suarez, R., and Gareia, O. L,,
ISSCT Proceedings, 1980, Vol. 17, pp. 2462—
2472.

Y

15. Luna, G. V. and Torres, C. A., ISSCT Pro-
ceedings, 1980, Vol. 17, pp. 2482-2493.

16. Fernandez, N., Naranjo, M. E,, Alvarez, J.,
etal., ISSCT Proceedings, 1981, Vol.17, pp.
2494-2503.

17. Fernandez, N., Naranjo, M. R., Alvarez, J.,
et al., TAPPI Nonwood Plant Fiber
Progress Report No. 12, TAPPI PRESS,
Atlanta, 1981, pp. 121-129.

18. Villamil, G. and Aguero, C., TAPPI
Nonwood Plant Fiber Progress Report No.
12, TAPPI PRESS, Atlanta, 1981, pp. 69—
7.

19. Lois, J. and Suarez, R., Proceedings of
XVIII ISSCT Congress, 1983, Vol. 4, pp.
177-209.

20. Molino, R., Abril, A., Hernandez, A., et al.,
Proceedings of XVIII ISSCT Congress,
1983, Vol. 4, p. 287.

21. Fernandez, N., Naranjo, M. E.,and Alvarez,
J., TAPPI Nonwood Plant Fiber Progress
Report No. 15, TAPPI PRESS, Atlanta,
1984, pp. 43-49. )

22. Tapanes, E., Naranjo, M. E., and Aguero,
C., TAPPI Nonwood Plant Progress Re-
port No. 15, TAPPI PRESS, Atlanta, 1984,
pp. 19-22.

23. Lopez, R., Gareia, 0. L., and Rodriquez, L.,
TAPPI Nonwood Plant Fiber Progress.
Report No. 15, TAPPI PRESS, Atlanta,
1984, pp. 13-17.

24. Venkataraman, T. 8. and Torza, S., TAPPI
Nonwood Plant Fiber Pulping Progress
Report No. 17, TAPPI PRESS, Atlanta,
1986, pp. 1-12.

25. Rangamannar, G., Venkataraman, T. 8.,
Harison, J. R., et al., TAPPI Nonwood Plant
Fiber Progress Report No. 17, TAPPI .
PRESS, Atlanta, 1986, pp. 13-20.

26. Rao, M.V.G., Rao, N. R., Mohan, et al.,
TAPPI Nonwood Plant Fiber Progress
Report No. 17, TAPPI PRESS, Atlanta,
1986, pp. 21-27. ,

27. Venkataraman, T. S., Proceedings of 1988
International Nonwood Fiber Pulping and
Papermaking Conference, p. 739.

28. Rodriquez Ulloa, A., Proceedings of 1988
International Nonwood Fiber Pulping and
Papermaking Conference, p. 735.

29. Fuentes, E. F., TAPPI Nonwood Plant Fi-
ber Pulping Progress Report No. 12, TAPPT
PRESS, Atlanta, 1981, pp. 81-88.

30. Escolano, J. O., Tamolang, F. N, and
Villanueva, E. P., TAPPI Nonwood Plant

" Fiber Pulping Progress Report No. 10,
TAPPIPRESS, Atlanta, 1979, pp. 117-121.

31. Giertz, H. W., TAPPI Nonwood Plant Fi-
ber Pulping Progress Report No. 10, TAPPI -
PRESS, Atlanta, 1979, pp. 91-98.

32, Atchison, J. E., Paper Trade J. 134(25):
24(June 20, 1952).

33. Peltonen, J.V.A.,, EuCePa International
Pulping Conference, EuCePa, Helsinki,
1981.

Received for review May 22, 1992..
Accepted June 16, 1992.
Presented at the 1992 Second International

Nonwood Fibers Pulping and Papermaking Con-
ference.



