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BULsAKY
The role of newsprint in modern society is evaluated. Figures
for its production and consumption in deseloping countries are
given and compered with the tigures pertaining to the highly

developed courtries.
The term "bagasse newsprint" is discussed. The studies

carvied out by committees entrusted by the United Nations Conferences

in Tokyo 1960 and Cuiro 1Y¢5 witi covering this tield are mentioned.
bpecifications of bagusse ncwsprint as suxgested by these comuitvees
are recorded.

Bugusse as & paper wssing raw waterial is deult with pboth
technologicully and econowicully with tre purpose of throwing
gome light on the iesasioility of its choice as a potential raw
material for newsprint in preference to other agricultural residues.

The chemicul composition and morpnological nature of bagasse
sre described to furnish a background for discussing its use &8
& puper maxing raw material. The best technological procedures
tor treating bagusse to produce pulp, whether chemicsl, semi-
chemical or mechsnical, are descrioed.

In addition and also &8 a background to the processing ol
bagesse in the pulp mill, a description is givea of the various
methods in use at present for depithing and pulpiag bagesse.

The main question of producing vagesse newspriat is dealt
withe It is emphasigzed thet oagusse newsprint per se is not being
produced at present anywhere on 8 coumercial basis. Hc iever,

mill scale trial runs as well as pilot plant tests have been
carried out in various parts oi the world by difterent pioneering
companies. These companies were testing their coaceptions of how
to produce a grade of bagasse pulp suitable for making newsprint,
whether 100% bagasse or mixed with ovacr tibres.

These conceptiones are discussed in detail and a8 many as
possible of the results of these runs are recorded, whether
published or obtuined by the writer as a witness to these tests.

Some light ie thrown on the economical aspects of bagasse
newsprint manufaciure. Based on 8 call for tenders in Egypt
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in 1965, figures are quoted as an approximate indication of she.
estimated capital investment and cost ot production.
Conclusions are drawn from the previous data as to the
present situation with regard to bagessse newspriant and su“unom
are presented for future research and development.




1. Zatredutiod

Newsprint is a commodity of special importance todsy because
of its use in journslism and pudblishing, whose role in moderan
national and international societies cannot be overemphasized. With
the evergrowing need ifor more intormation, the volume of consuuption
of newaprint is expected to grow at a proportioael rate. The
present world annual consumption is estimuived at over 1Y million
toas.

An analyeis of world production and consumption reveals some
facts whioch are worth considering. The nighly industrialised
countries (mainly Xurope, North America and Australia) produce at
present about 18,500,000 tons per year, i.e¢. 97.6% of the world
production of newsprint, while the production of the developing
countries stands at s modest 445,000 tons per year, i.e. Z.4%.

Moreover, the highly industrislised countries have a per capitas
consumption of 15.7 kgs. of newsprint, while the developing couatries’
per capita consumption is only 0.8 kgs.

The strikingly low volume of consumption and production ia the
developing countries can be attributed pervly to the obv.ous handi-
caps whiocb contiront these countries during the early stages of
industrislisation.

However, in the particular case of newsprint another facior
comes to the fore. AU present unewsprint is produced trom long-fiure,
coniferous woods, which grow in the cold parts of the world, mainly
norvhern Burope and the North Americen continent. In other words,
almost all the developing countries lack tho basic raw material for
producing this zrede oi paper. Therefore it & newsprint mill were
to be eslublished 1o such a country, it would depend wholly oa an

imported raw material, which in turn wouid reader the industry
uneconomicel .
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Although very promisiung tecanological advances have been nade
towarde producing other zrades of paper, such us writing and printing
peper, tissues, wrappang paper, e¢tc., Iros mauy raw materials other
than wood, no cowparaole sdvance has veen made 80 far in the case
o uewaprint.

Yor tuie reuson, A znod deal of attention has beea given in
tbe last deca.e or two %o develo, ing new techni aes tor producing
newsprint frou non-woody raw materials wnich are available in the
developing countries.

The acuievemers 0f 5his goal will cervainly have very sxgni;i-
cant consejuences, noi only iu eumubling the developing countries to
oroduce all or purt of wbeir needs 0! newsprint locally. It will
alsc tep 8 large potentiul wmarket tor newsprint in the¢se countries,
whicn 8o far hes beein unexploited because oi s general lack of
hard currency necessary to import more than the basic requireaents
of newdprint.

Moreover, it is my opinion that the consequences of newsprint
being @vailable from local sources in the developing countries will
also huve repsrcuseions on the sociologicul, educational and
political patterns in these countries.

Perhapse this instroduction pute the topic "Newsprint from
Bagasse" or any other similur raw material in the right perspective.

I1I. What is Newgprint and what is Bsgasse Newgprint?
In 1960 & FAO couference held in Tokyo defined newsprint in

the following way:
"The cerm newsprinu wil. be used wiihout auy restrictions

as to fibre composition, tiockness, ash content, degree

of sizing or finish. It will then apply to any kind of

paper carable of being run tnrough modern printing press

and of producing an acceptable sheet of printed newspriat
at a reazoneble cost.”

This detinition retlects the desire of the meambers to break
away from any rigid restricticns which may limit the use of the
word newsprint to & sheet of paper that complies with one set of
epecifications.
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Again in 1965 an BCA/BTAO/FAO conference held in Cairo dis-~
cussed ths pubject of newsprint from bagasse, reaching the
following undersvanding:

"From the stundpoint of the newsprint user, the importeut

qualities required are: 1) runnability, ¢) opacity and,

of course 3) low cost."

In gnoral, it was agreed to adhere to the following minimum
charsoteristios:

Tear C¥D 24 gr.

Opacity 96

Brightuess 50% (MgO = 100%)

Basis weight 32 los./500x24%"x30" or 52 ‘.,/,2

It wes also noted Dy bthe working group in the conference uhat
considersble quantities of newsprint were produced and internationally
traded which, while falling somewhat short of the above minima,
were fully accepted by the consumers, since they did possess the
required runnsbility and opacity.

The above figures are intended to be wminimum guide values
and not rigid specifications; in other words, some of these
charsoteristics (cuch as basis weight) can be overlooked, provided
the paper retsins the otber minimum guide values.

The working group also agreed on the following principles
with respect to the composition of bagesse newsprint:

“(a) It should contain the maximum amount of bagasse which

is technically fessible and economically justified (irre-

spective of the method of its production); this may be as

high es 65% or more;

(b) The most economic sheet-forming materials derived froa

bagesse should be used as the basic ingredient;

(¢) Nc limications should be established as to the use of

additives, tillers, sises or other materisls which uay be

‘Bnecessary and economic to reach the minimum guide values

‘20ted above."

It 48 evident frow these two statements that thers is no

J S ————— .. - JE—
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Mmgic derinition for ncwsprint. The .ain requirement in any sneet
cf ne«sprint is o be suitable tor running in a modern priating
mgcnine aua 0 pruduce sn adejuate newspaper.

Perliaps tlie mGel lwp2rtent i1ssue the two conferences ugreed
upori 4% the tacs ihav She iuraisc used ia manufacturing newsprinw
le imuaterial os lebg a6 boe wueliiy wecls ci:e required specifications.

ihe shtir erd fuveiii it & preeens by ali >el all puaper mille
16 & WlXiul8 wa LY Wb <ow VUL sldg=4si0red pulp maue from soft woods,
¢ithes by che sulplite or che XKrait procees, winile the balance
ol vue lurnisn 25 groundwood, aisc prodused by grinding soft woods
N 2Lt casen.

Thy v.n ot jroundvusd ib thas high psrcentage has the tollowing
regnlis:

e) It ixparts qualitiss to the paper produced which render

it wore suited to use &8 newspriat, such as opacity, bulk

and alecirbency.

L) It lowere the cost ol production of the paper produced

Arpileciably, since it is the cheapest quality of pulp

prodaced. Tt is made by grinding wood without any addition

¢f chemicalc. fThe yield of pulr is in the range of Y0-95%

vi sue original wood, &9 coapared to about 50% in the case

cf chewiceal pulp.

Techneleogicnlly, should a siamdler quality of paper be produced
frow & differert ftursish, u3ing rew materials other than wood,
there s ue 2cesen waatever not 5o call it newspriuot.

.. e A% L P e 8
Iiv%e Wow vpr TR

A3 weniloned before, thore nas been a good deal ox interest
Lotes, livexploring ths possibilitive of produc.ing newsprint from
reomaterials cthor than woow.

fwa$ O this wirk Ass neen done on bagasse. It certainly
riems thav brgasse Las Leen toe croice of interested parties from
«wong the potertial cellulosic raw muteriales avaeilable.

This chcice sa0ould not be taken for graunced. It seems to me
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that this choice was bdased on both tecunological and ecoaomical
considerations.

A. Teghnological Considcracivas

When bagasse 18 compared to other woody and non-weody paper-
making raw materials 1t showe certain guulities which may explain
.the reasons for its choice. The following tabie gives a couparison
between these¢ raw meterials as far as che characverisuics of the
tibres are corcerned.

TABLE I: PoISICAL ChLbaAC LaGSTICS UF VAUUS olBuBS

Length in M Dismeter in }t Ratio

Raw Material Ave. xax. bhin. Awe. Jkax. aan.

Agricuitursal Rcsidues:

Sugar cane bugasse 1700 2600 800 20 3.1 10.2 85:1

Vheat & rye straws 1460 3120 o080 13.3 23.86 6.8 1lll:l

Rice straw 1450 5480 650 8.5 13.5 5.1 170:1
Soft Woods:

Red spruce 2700 - - 32 - - 65:1

Jack pine 3000 - - 40 - - 75:1

Aspen 1000 - - 26 - - 38:1
Hard Woodae:

Red gum 1600 - - 32 - - 50:1

It appears from tLis taole Lbuat bagasse fibres are equivalent
in lengtn to those of hard woods and cowpare favourably with thew
@8 far as the fibre lengtu to diameter ratio is concerned. This
retio 1s important since it 13 an .udicator ot faibre bondiag
capacity.

On the other haud bagusse 1ibre is appreciable iaferior to
soft wood fibres in length, out has a bet.er tibre length to diameter
ratio.

When bagasse fibre is compured tu other sgricultural residues,
it is clesr that it is superior to them as tar as fibre length is
concerned. Moreover, a good psrt of bagasse fibres are rind
fibres, which are characterized by comparatively thick and strong
cell walls. The significance of this tact will be discussed st
length later in .this report.
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Since most of the processes suzzested tor menufacturing news-
print frow bagasse enitall grinding in one way or another, as will
he descridbed letar, and cince the resultiag pulp 1 to be run on
insy paper cachihes, the sirength of Jhe original fibres and their
resisteance Lo mcchanicai uction becone of paramount importence.

Perbapa this ig one cf the reupnps why bLagasse has been givem
nore coacidel ation ad @ porentis . raw waterial .or manufacturing
newsprint than oiker agricultural residues wnich may also be
&valiable.

It 18 worti: mentioning here thal non-woody paper-making raw
gateriale uther Lhan bagutse can eventually become the subject of
development aq1i research work for the purpose of producing pulp
sultable Jor lacorporutian 1u tre wsscufacture of newsprint.

B, EBconvwical Ucnsideratisas

Perbapr theee conciderctions g.ve an explanacion of why
degasse has S0 Jfe 2ttracted wire atieation ue a potential raw

material sulfed 10v manufaciuriag Lessprillt cuan obbher agriculturel
residues.

1. DBawuastse 18 = vy=-produci 01 ihe sugar industry. After the
une hss gope throazh oShe sugar mill crusners, bagasse (sugar cane
reluse) is coilerseds Copsequerntly, unlike other agricultural
r¢gidues, bagasse collectiun preseants ndo preblem. In the case of
suraw, for examrlie, ivu colieceiovu Irou Ovur a iurge area, baling |
and transportatlion ¢an o: uulte difliculti. /

€. Siuce vLag8sse 1s Jsed at the sugar mill a8 a fuel i1n the
stear raising ooilers, its value in the mil. is calculated accord-
1L LO L.é CoduliiaC Vaaus a8 cowpared to that c¢i fuel oil. The
ceiorific value of pagesse is approximately 7,000 BTU/1b. and that
ot fuel oil is 18,20C BTU/Llb. Accordingly, it is generslly accepted
tuat 3 tons oi O0.D. bpagasee can repluce one ton of fuel oil. This
fact helps to stabiiize the prace of bagasse, while in the case of
gtrew or other sizilar raw materials, the price may fluctuate
depending cn many factors.

¥oreover, many sugar mills have a surplus of bagasse which in
nany coses is wasted. The utilization of tnie surplus would be a

net gain.
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IV. The Nature of Bagasse

When evaluating the possibility of producing bagasse newsprint,
ic would be wrong to go into the subject without & xnowledge of the
specitic nature ot this raw material coewmically and morpnologically.
I. is also necessary o discuss the Stechoological aspects of
pulping it.

A. Chemical Composition of Hagasse

The chenical compositiuvn of bagasse varics to some extent
wocording to ite origin, variety and conditions under wnich it is
grown. Chemicalily spesking, it resecuhbles otner agricultural resi-
dues and ditffers from coniferous and deciduous woods.

the following table gives the chemical cowposicion ot some
varietics of bagasse, that o1 scme 0f the oilber agricultural
regidues, 55 well as some spccles o1 wood.

Tabll 11, Cubmival COOSIilun CF VARiIOUL rAVER-sAKING
Haw wdibrlAls

Material Ashh  Lignin Pentossans sxtractives in: Cross &
% % % Hot Alcohol 1% Bevan
dater Benzine NaOH Cellulose
y. 3 * ) y)

2. Bagasse: _
i-Louisiana 29 2l.) <Yt 4.0 1.7 3¢y 20 .4
whole bagasse
2=Florida
waole bagasse 1.0 16.2 26.0 15.1 7.0 40,7 46.0
Y<Hawaiian 5.4 21.% 27.7 5.7 3.2 33.9 50.2

whole bagasse

o

3.0 31.3 50.8

whole bagasse

., o-Egyptian 1.9 2%.29 29.1 - 1.9 - -
- whole bagasse

b. Straws:

. l-#heat straw 7.“ 18.4 2607 18.2 4.5 48.0 46.5
Z=Rice atraw 17.5 12.5 24.0 13.9 4,6 50.0 47.3
3=-Barley streaw 6.4 14.5 24.7 16.1 &.7 47.0 47 .4

¢. Coniferous woods:
l-Spruce - 27.8 12.1 2.1 2.3 11.6 60.6
2-Pine Oe’ 29.9 14.0 3.1 4.2 13.9 58.3
B—H.lllock - 3102 8.7 4.0 4.1 14.0 5“.3

d. Brosdleaf woods:
l-ABp.n 003 250“ 22-1 303 1.3 20.“ 6“06
2-Birch 0.3 26.8 26.5 2.1 2.2 173 60.4
B'R.d gum - 21.4 . 20.? 2.5 200 1200 bO.i
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Froa this taole it may be secen that bagasse has the 10liowing
melL cpuracveristics whem compared with siuraws, couniferous and
broadieuf wcods:

a) Bagecse has : low ash cuntent as comparcd to strawa. This
fact is of speciusl importance since ii renders the incorporation of
a recovery p ant possible. Ia 1y countries v lers tue price ol
cnemicals is Ragh their recovery is quite sdvaantageous.

b) The Cross uund Seven cellulose 1n pagasse is coaparabie to
that of woud and rixgher than tLat 0f straws.

¢) The pentosaa conheut of vagssse i8 ligner than in straws
and woods. IS 1aCe 15 lwporGeLt £iiCe Ghé ni<n pentosan contsut
c.lects the cpaci.y o: tne wualp. The 1idluence of tnis on manu-
facsuring newsprint «iii ve deullt willh lster.

d) ine lagnan couteut .n bigjerSe 1s hister than in straws and
lower truan in both kirde of woode., This nuturaliy reliecte on the
bleacbabiiity 0% ovagarse Uip.

B. k.r,lological Nacure 21 psiziese

Wituout under.tanding cleariy the nature otf bagassc ae a plant,
the structure of ius c-lie, ool the oiffereat compoaenis o2 its
fibres, it ie cguite ditlicals to unucrstand the technological
aspects ol produciug bagasce pulp. Consejuencly, a briet descrip-
ticn of bagusce 18 given .ere:

Bagasee 18 a hDevarogeneous raw reberial. Generally speaxing
it 1e cowposed of uwe uzin celliulur coastituents,

a) the fabrcus purc, wi:icih «s composed of che thics-walled
long rind finrpes an’ fhoo-v. 2o or handles, and

b) the nun=ficraus pact, O pitd, woica is derived froa the
nhiin~-wslled ceiié o the round tlesues Or paranchyws of the stalk.

The thizk-walled lons r.nd 1iores sive tre stals its ragadity
while the pith fracticn storee the juice in the sugar cane. Both
fractions ¢f bagasse are so intimately mingled in the plant that a
complete sepsration of one irom the other is ampossible. Although
there is no exact way of measuring the pith fraction, it is agreed
that this fraction coast.tutes 35 to 45% of the whole bagasse,
depending on the variecy of the cune stalk.

In wddision to these tLwo .aln tractions of begusse, there are
a multiplicity oi cells of dilicrent shapes and sizes. some of
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these Cells exist in tkhe outer layer oi the stalk, like epidermis;
the najoriiy exiet in the fibro-vascular fibrous bundles.

These two fractiona of bagassz, i.e. rind fibresa and pith,
differ essentially in their physical properties and in their
behaviour in the pulpiny proccsses.

A8 a paper-pmaxing raw naterial, path nas a low feluing power
on account of its nature. If left in the pulp it decreases the
rate of drainage srd the atrenzth properties. MNMoreover, due to the
nuch lerger surfece ares of the pith which is exposed to the
chemicals in the pulping prccess, it consumes much more of these
chemicals than the rird fidbres do. Consequently, it is imperative
that this urdesirable fraction of bagasse should be removed prior
L0 pulping.

From a purcly cazmical viewpoint there ars differences between
both frections of bejassc, ae illuetrated in the following analysis
ol one varicty.

TABLZ II1. ASALISLIS OF BAGALSE, riln AND »iBRE

Alpha Extraction
dateriol 4sh Lignip Pentosans Cellulose Alcohol Hot
Corrected Benzine Water
% % % % % .
¥hole Basaﬁ"’:e :‘06:) 215 27.1 3807 505 2.6
Pith 2.C3 2l.5 AT 35.3 2.5 1.6
Fidro 0.63 22.0 27.7 42.5 1.6 O.43

It is evident that pith contains more ash and less alpha cellulose
than fibre.

Morecver, tcccurs of tae differsnt nature of the two componeants
of bazasse they Leheve differently when they undergo crushing in the
sugar nill and are sborisd until they reach the pulp aill.

1. Ftfect of Crushing

Since tha pith colls store most of the Jjuice in the cane
stalk, the cuger nill crushers rupture these cells to extract the
juico. This caused corsiderable damage to pith cells. On the
other hand, fibres, not containing juice, suffer much less demage.

2. Pifect .t Storne

Most suzar nills operate during only part of the year; hence
Lasesee ecrmaiied for pulping is bsled and stored for use later.
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As bagasse lcaves the sugar mill, it coatains a small amount
of sugar (3-5%) and its moisture content is somewhere around 45-50%.

Since most sugar cane producing countries lie in subtropic |
or tropic regions, bagasse in storage is exposed to quite high air
Gemperatures.

Op accourt 2f thes> factors, lLugasse durinz astorage undergoes

a) a cowplex chemical astack by bacteria and fungi,

) a biochemicai process whereby the residusl sugars ferment
into alcohol and are then oxidised to organic acida.

As a result of these complex chewlcal and dbiocnemicul reactions
the bagasse fibres are damaged to varying degrees. These reactions ;
proceed uatil the moistare content of the stored bagasse is reduced |
to suck a level that tney cowe to a stop. The way in which the :
bagasse is stored plays an important role in this.

V. The lechnology of Processingz Bagasse
The production of chemical and sewichemical bagasse pulp has

been developed over the last few decades. It is now considered a |
weil-established industry. Many mills all over the world produce |
tagasse pulp successfully and econonicelly. It is incorporsted in
various percentages in the furnishes ot wany grades of papers, such
as writiog and prianting paper, tissues, fluting, etc.

The use 0f bagasse pulp per se 18 not the subject of this
report, although it furnishes %he hackgrcund tor the historical
development wiich has led to the ,resent increas.ng interest in
ueing & high perceatage of bagasse pulp in newsprint.

Some of the basic industrial techrigues already deveioped, such
as depithing, will undoubtedly be used in producing bagasse pulp
especially prepured to mest the reguiremeants of a pulp suited for
use in manufacturing newsprint.

For thie resscn, it is aimportant to record ia thas report a
short descriptiosn of the techniques used oy bagasse pulp makers
today.

A. Begasse Baling &nd

It hes teen menticned above that the proper storing of bagasse
has an ixportant bearing on the preservatiou of icvs fibres during
storage. Bagusse is usually beled as it comes out of the sugar
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mill. A part of the bagasse may be sent directly to the pulp mill
if it 1s located on or close to the sugar mill site. BRagasse not
iumediatel,; required by uvhe puip mili is baled and svored, since
most sugar mills run oaly 3-5 months a year, while the pulp mill
rung the whole year.

The type of bale depends larzely on .ue type of equipauent used
and local conditions. Usually tihie density of the bales is around
0.3-0.4, aithough even highcer deasities heve been reached by using
special balers.

Bagasse bales are ctacked in piles 1n the sturage yard and the
bales are nandled b, conveyors and stuCkers or manually, depeuding
on local condicions.

The arrangemens ol the bagasse stacks shouid be studied
thoroughly. This arran;emeat shouald aliow for veatalavion to
utiiize the neat zeuerasted by tne exother:ic furmentation of sugurs
irn bagasse to 4Ary up tae whole mass of the pile apd stop the
detrimental eftect of bacteria, fungi and organic wucids.

If this is done properly, the losses in the weight of bagasse
during storage can be limited to 5-10%, while improper storage can
cause considerably higher losses.

Recently it has become a common prectice to carry out partial
depithing of bagasse before baling. This is advantageous, since
the separated pith carn be used as fuel during vhe sugar season.

Another coupletely dificrent conception of storage has been
advocated comparatively recently, that is, bulk storage. The
advocates of this process claim certain advantages from its use
end a description of the process will be given when discussing
depithing.

B. Depithing

It is evident from the brief description ot the constituents
of bagasse that the pith fraction has little or no paper-maxking
value. Consequently, it has become a standard procedure to
separate the pith from the bagasse prior to its treatment for
producing pulp.

In the inner structure of bagasse, the pich adheres to the
outside of the fibro-vascuiar bundleg. By virtue ot this fact, if
bagasse is subjected to vigorous mechanical action like hammering
or rubbing, the pith is lossened trom the fibre¢s sand can be
separated by screening, a process termed "depithing."
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Depithing can be accomplished by many methods. The degree of
separstion varies widely according to the quality of pulp required.

Although there 1s no accurate «ay of measuring the percohtage
of pith in bagasse, yet it can sately be estimaved at between
35-45%, as mentioned before. Af much as &Q% of the pith contained
in bagasse or ss little as 10% mey be separaced according to the
method used. The separated fraction is not actually all pith, but
contains small parts of fibres broken due to w.chanical action as
well @s leuaves, soil, and other conscituents of bagusse.

1. Modist Depithing

The simplest method of depithing is to screen the moist
bagasse (50% moisture content) as it leaves the sugar mill. In-
ciined vibrating screens nay be used for this purpose. About one
quarter of the pith is separated by this method and is seant to the
sugar mill boiler. This percencage depends, naturally, on the sisze
of the perforations of the screen plate. |

Other types of rotary screens are also used, such as cylindrical
rotary soreens. _

Beveral developuwents have becn introduced in moist depithing
and screening. In a paper mill designed by W. R. Grace at Paramonga
in Peru, after the above-mentioned preliminary ucoj), the btagasse
is subjected to a strong mechanical action in a hammer will to
break down the particles and loosen the pith further. The bagasse
is then screened again. This wethod is reported to be used &also
in other Sout! American mills, su b ae Moron in 'enesuela and
Arecibo in Puerto kico. A good sepsration efficiency ies reported
by some of these mills. As much as 45% of the original woight of
the whole bagassc¢ ie s8aid to have been separated. Since this
process is usually carried out at the sugar mill, it allows for
the separated pith to be sent back to the boilers to be used as
fuel. Tne depithed bagusse is balcd and sent to the pulp mill.

Thie wethod involves a considerusble amouant of conveying of
the bagasee through the two stages. To avoid this drawback some
methods have been developed which succeed in cowbining both the
beating in a bhammermill and screening in one waciuine to cut down
on operating costs. Examples of this are the kiets and Horkel mills.
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Both mills are similar in Cheir main features. The will is
& vertical hamumermill where tne moist bagssse is fed into the
upper part of the rotor and passes torough a screen~lined cylinder
.in which the rotor is operating. Bagause is subjected uo the strong
mechanical action of the hammers. Jhe pitu is seu loose and passes
through the holes of the screen, whereas the fibre fraction falls
down to the bottom. The RKietz mill uses fixed hummers, while the
Horkel mill uses swinging hamauers.

These two mills find wide use; tue percentage 01 pith separaved
is reported to be in che range of 27% of the weight of the original
bagasse.

2. Wet Depithing

Some mothode have been developed tvo separate pith from bagasse
in thé wet siate. Aronovsky and Lathrop developed a method of tnis
nature in the U. S5. A.; Krauss idaffei oi West Germany developed
another similar method.

The method involves the use of bale breskers if dry baled
bagesse is the raw wuterial. The opened bales are dumped in a
pulper along with enough water to bring the cumsisbtency down to
about 3% ¥n the pulper. 'The bagasse particles are exposed in the
pulper to very strong rubbing against one another. In thas way
the pith is separated trow the fibre. The mixture of water and
bagasse is then screened in & rotary screcen, where tne pith is
carried through une screen wire, while CLe 1icle drope a¢ ¢he end
of the scrven 1nto u sCrew press to squeeze water nut of it.

This mcthod of depithing involves tvhe use of more equipaent
sand consequently & higher investucnt, but it hae the advantsges
of efficient depithing and rewoval of a guod deal of dirt and
water=poluble matcrial irow tue oagesse. 1Tue wain advantage of
this process in comparison with other systews lies in the tact that
none of the depitning stages 1nvolves any drastic mechanical
action on the bagasse fibres. It thereiore avoids breaxing the
fibres to fines and thus reduces losses of good fibres.

In Egypt in 1966 the writer witnesscd a mill scale run
carried out on such a wet depithing system, where whole bagasse
was dumped in the pulper and the screen. The test was also ob-
served by several experts frou different concerns interested.




Bone of the results ure rccorded here:
Percentage of pith in whole bagasse

to whole bagasse by weight 30.59%
Locses in deyitning 18-23%
Percentaze ol pith in the depithed ,

bagsese hy weisht 18%
Eff.ciency of system fur rewoving ]

pith about 60w

It should be wentisped thAL the Dagasse used tor chis ran wus not
put torough any primary depithing in the sugar mill. Better
results could be expected if this depithing ran were preceded by a
moist depithing stage.

3+ The Ritter Process

This process, ia fsct, covers both storing and depithing of
bagssse.

{t iavolves storing bagasse in bulk. Wwhole or partly depithed
begesse is conveyed frow the sugar mill to an elevated channel
where it is mixed with & special piological culture liquor and then
flushed to 3 large slab of concrete wiich forms the storage area.
The bagusse is removed from the storage area either manually or
mechanically using heavy earthmoving equipment. The pith is
loosened by the action of the biological liquor during the storage
period and can easily be separsted from the fibre during the
dewatering process or Ly weans of wet depithing.

The Ritter process is used in conjunction with other depithing
systems to attain a high elficiency of depitning. This process is
8aid to have several adventages, mainly in reducing the cost of
labour needed for handling bagasse, baling wire, minimising the
fire hazard and dust probleuws. It also prescrves the bagasase
during storage and effects a prelydrolysis which helps ia producing
@ better pulp. |

C. Bagasse Pulping

Like other ugricultural residues, Lagasse can be pulped into
chemical or sewichemical pulps by almost any of the traditional
cooking methods, such as alkaliae pulping, neutral sulphite and
bisulphite pulping, csuscic culorine pulping, euc.

A Variecy ol pulping € juipneni caa pe used in the case of
bagasse. Rotary or tumbling digesters can be used as well as more
mwodern continuous pulping equipuent manufactured by several machLine
builders, such as Pandia, Kamyr, Bauer, etc.
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It is generally agreed that alsaline pulping is more suited
for pulping begasse. The folivwiag Gable illustrates some resulis
of pulping depithed nuweiisn bugasse 0y alxaline and sulphite
methods at optimum coanditions.

TABLE LV. CUWPARISON OF Tw0O wlkihObo OF FPULPLNG BAGASDE

Method of Cooking
Alkaline Neutral sulphite

Cooking Conditionss
Time, min. 5 75

% chemical added 12% Ns,0 12% Na.80
+ 3% il

Tenp., °F. 340 40
Liquor:solid ratio 3%:1 611

% Screened yield 60 63
Buret factor 55 5l
Tear factor 71 86
Breaking length 9000

MIT fold 1000 600
Schopper Riegler CBF 200 200
Brightness 40 48
Permanganate number | 7=9 11

When comparing these two most common pulping processes, iU becomes
apparent that both the soda and Krait proceases have considerable
advantages. Although the neutral sulphite process is capable of
yielding 3% more pulp and is 8 points brighter than that produced
by the alkaline process, these advantages are wore than oftfset by
the disadvantages of longer cooking times aud nigher chemical costs
in the case of the neutral sulphite process.

D. chiag Bagas

Bagasse pulps are easily bleached by usual bleaching methods.
The normsl 3-stage blesching system, chlorinution-caustic extraction-
hypochlorite, yields a brightness of up to 85% at & comparatively
low usage of chemicals and little loss in physical propertcies.

A higher brightness pulp of up to 90% can be produced by the
use of chlorine dioxide without any appreciaole loss in physical
properties.




VI. Concepis of Producing bagsisse Newsprint
In spite of the fact that bugucse hus bee.. used successtully
in varying percsuntages tror producing several grades of paper and

paperboard, . ; has 0ot becn used as yet commerc .ally for the
production of newsprint.

It is also .rue iLhat bagasse cCliewicul pulp ha8 been 1nCor-
porated in newsprint turnishes iua s50.€ couniries, dat tnie canoot
be detined as bugasve Dewsprint, since 1c does not wect the pre=
requigites ot newsprint agreed upon inceruationally, ¥ previousiy
discussed in this report.

The use of bagasse chemicsl puip is DYy nU Mmeuns The answer O
the problem wany o1 the deveioplng councries are facing, on accouat
ot its high coet and unsuitable propervies. Developing countries
want t0 produce newsprini wkici is coaparadle an cost and quality
to standard newsprant as produced soday from wood, by using a
locally avairlable raw materiul (bagasse) in as hizh a perceantage
as is technologicully teasible. '

Several research institucions, whether pelouging to large
pulp and paper conpanies Or governuental, Lave attempted to find
the answer to Gue problew. :any of these eiforts were based on
original cuncepis and went as far a8 producing limited guaatities
of Dugasse newsprint on comwmercial wachines. Howevel, AT can be
salid without =any doubt that none have really reached the stage of
88ining eLpcroicuCe bBaced o GoLbilLUOLs COuwerclal operavaion, where
practical difiicuities, winor or msjor, expected or completely
unexpected, arc discovered und solved.

It ic Jhe purposs of tlhils reporu wo descrioe as tually as
po:elble these dirtercut coucepis. Lue cvalaativn and recouwenda-
tions wiil De stated aticr trhe do-cripiéicn 18 given.

General.y spc@king, the Vucl .5 weluuigues whlci have uifeady
been ublilzed 1n anuelacturing newipl.alb 1row bagasce lali into
two magor cateories:

4) boChunicul processes.

b) A CowDblusL10n 0f CLuwlcCar 8ud wecha.dCul pProcesues.

Ne  neClianllui FLOCELLES

l. Tue Orownegcllervach i10Cess

Tnls proce. wae develoned oo che research ceatre wnd pilot
prant of che Crown gellerbach Com 2oy ul Camas, (regin. Lhe WOrsk
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was done in CONJUACL1ON wioh Jhie HAWALlall GAZaD LGN TS aS80CL-

ation, who are Latuialiy e rooesd Lo ofit wesilZuvasl Od Laaovse€s
The.wriLcr AL NESHEL 4 aCuunELrALL 0 ol JLe Di0CLES Lu CiLeB

ue1ng u large cuantity o1 BEgyptisn bagasse. Comuerlclul S1ze e€ulp=

ment was used sll throust the run. A desCripticn 0l tLls Tdad 15

Ziven here:

a. Ground bajusse mwandtacburinz

(1) The wnole bag:sse wis bDrosen up 1in a Cuiltlnuous hydra-
pulper at 6» consistency. Dbuagasse slusn overilowed onto a conveyor
with @ pertorated trouyn L0 drain uhe water asnd bring toe dry
content to abloud cUk. bugssse wus Luen led 1.0 « Hietz deprvhing
t machine. Depitned buagusve was sLOrcd lor llvul'c UsE.

k (¢) Tne wose Lw vrledt Iesture 01 Shils DIOCELL 1o oriadang
vne depitned bag.sse. Depitncd D:,5use 1l sbout 24w ary contenb
is fed into & ecrew conveyor which in tura fecds u constant {low
to the hopper of a double disC bouer Pelilel. Water 1s added to
! bring the couslsvency dowu Lo o=/,

The resu.ting round bagasse 1& stored 1n a cuest at about
4% congistency.

From thls chest .rowind vapdebt A8 pu.pyed 60 u LulCacUer nod u
8Crew press L0 LFlux ohe APy content up to adbout 50w, At tnis
consistency the ground begusse is fed onto a8 screw conveyor, and
drops into toe hopper ot a single disc 5Sprout waldron reliner. AL
this stuge water 18 adied LO Driuyg the consistency down to H-bk.
Tae resulilng twice-ground bdaga.ie 17 34810 diiuted 0 4o and
stored. It is described at L 1s 5tage ab "SeCOW1aTy fibres.”

(3) The secondsr, fibIces ale puped LO 4 Ole-5lalé centrifugal
cleaner at a CoOns.. LenNCy 01 Vedo LO Bupoldle DusVy Li..ordale and
unurokcn pulbticCics.

A‘bout 1ljo 0f uhe Orl_ l.ul Wwel.ui Ol bLié BECIDaaly 11016 wele

separated 18 roJ.ClBe OWEVeD, 2iould - mULblesGsge cenirilugal

4
tyolea be ured, a lowel polCuofie.s ©I IuguCub woulid be expected Lo

be sepuruted.
Thne aclenuegl BECILAsly llulkel #welve Ll OVel o dechcs ane uolede
(4) 3Iroand Duxil. € WEE TLed Ui .ched wilir eodiun nydroodaiphite
50 a orientoers ol bu-bdc GE.




- 18 -
It may be anteresting at this point t3 give some of the resulti
and figures obtained during this run.
wWeight of fraction separated duriag

depituing on basie of whole bagasse, % 27m
Consistcncy at primary retining 6.75»
Con-istcacy at secondarv refining 5.5%
Insvial irceaves alvesr praimary refiniug CF 550
Initial " " gecondary " Cr 404
Freeness of screened ground bagasse 340

b. Pgper machine run

The resultiug ground vagusse and long-fibred semi-bleachned
Kraft pulp in the ratid of 70-30% r<specvively were run on & pilot
plant scale paper wacLinc witu tne purpose of producing newspriuc.

It would not ve justitiable Lo draw suny final conclusions froa
the results of sach a ran with regard o the runnabiiity of this
furnish on highespeed commercial sizeé newspriat machines. However,
it may be safe to make souwe preliuinary deductions with regard to
the genersl quality oi the paper.

The pilot plant machine had vhe following speciticavions:

wire widih 26"
Wire leagth 4"
Number of presses 2
Number of suction boxes ©
The running conditions were as folliows:
Furnish 704 ground bagasse at 350 C8
30% semivleached Kreft pulp
at 49/ CSF
Consistency at head box Q.50
£peed of machine 105 inches/min.
Dry content atter pres.es 39%
Stean pressure ia drying ‘ 2
cylinders 3y lbs/in
The speciiications of clie resalting newsprint were as 1ollows:
Basis welut 52 gu/a
Burst 19
Tear g/sheet WkD €.
Cal 272
Tensile 1b/% inch WD 5B
CuD cel

Opacity % 90.3
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At the FAQ Comference in Cairv, tue Crown sellerbach Co. also
reported the results of anmoiher siralar 1i4n tuey cCeriled Out an lyod.
No mention was made of the cype of muchine uscd. The rigures
quoted were:

Bagis weisht 22 gu/mz
Bulk tactor 108
kullen Burst » 2b
Tear gma WaD 30
CuD 49
Tensile lb/¥%: inch waD 5.8
Opacity 90
Brightness » 50
Furnish ground bagesse snd softwood Krait

The general properties of ti.e neasprint produced in this test
seemed to be acceptable. The physicul propervics were up to thne
standards set by the FAQ Conference. uoreover, a juantiiy ol the
paper produced was printed and 1t was reported that it ran wiihiout
difficulties. Yo details of this prinving run are available to
the writer.

Crown zellerbacn Co. believe tha. thelr process is espeClully
suited for newsprint, since the ¢rouna bagasse produced by thelr
process is a very good opaciijiang ageat and 11 about 300 of loag
fibres are added Lo the 1arnisu 1t will add eavu,ii strengil to the
web 0 enable runaing thuis 1urnls. Ou & ulZu=-speced newspliut
machine wibhout any uwnusual diifacaluies.

2. Tne Karlstads Yrocess

Thigs process 16 Quibe s.ull.:r to tue Crown Lellerbach process
with one wain dizference. Jae Karlsyvads 11oCeuws doce not’iaciude
any depitnin, of the vagesse and | _oducss sroind LugeSsc containiug
aluo8t all Cue [lia.

2., Grouud bagusse Lo ulataion

(1) #hole bagusse 1s siusned i1n a pualper, btiiea dewateled LO
about 20% dry cont-.nt. 1N Luls £0d % LULG Pawit 18 gcparaved.

(2) Bazaste i8 Gren run throuir a sct ot turee sin le-=disc
detibrator refiners.

(%) Tue resuiliag ground b.gdsie 1S 5Cluened 00 & JonLsou
vibratory screen, uica 0. 3 Cowan rotar, scre€n. "CCepls ure
thickened und suored.
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(4) 4 final Feliniug siagy 10Llioae,, UBiLy Lle sum® o« wapuegt
a8 14 the tirsg Telinlug &.sge, bug 11eLAn: She Pediaors will
diffeient type discs.

{(5) The gro.ind Dagan. ¢ vius oLu. pes, L8 vleaclica oy GLe
hydrosulphite process. ‘he bleached pulp 1s further bCrecned in
two stages in lydrocycliones,

The following results vere obtuined in u rup carried out oa a
quantity of & tons of Egyptian bagussee:

Consistency at tirs¢ Elage refining 12%
Final freeness of pulp CSF 700
Cunsistency at tingl &tage retiniug 12%
Final ‘reeness Csy 300
Pinsl ireences siter screening Cs¥F 140-170

b !_gwggr;gt Banufacture

Kurlstuds 8180 recommend a furnish of 70% ground bagasse and
30% loag-fibred pulp for producing ancwspring.

Two runs were made and the paper produced was tested ror
printability,

One newsprint run wag aade ut @ comparatively low specd at
the Central Laboratory or the bwedish Paper Industry. 1he othsy
fun was made on the Kiw (Karlstads nekanisxa Werkstud) sxperimeatal
Bachine, but «t a much hi her speed. They ulso tested a similar
furnish, but containing bagasse cheaicul sulpnate pulp, on a
laboratory scCale.

The follceing data were recorded during these teats:

Ab PCL At Kuw
Furnish 70% wechanical Dagusse 6l» wechunica)
bageasse
50% seuwivleached 267 sewibleached
sulphate pulp ~ ®sulphate pul
13% unbleuached
sulphite pul
Paper macnine speed, w/min. 75 400
Head box consistency 0.38 0.35
Head box freenecss Cg 75=60 75=00
Basis weiphtt of japer gm/u” 52 =54 45-52
Burst factor Y«10 7=0
Tear tactor wap 4 0
CaD 9¢ 70
Ereaxing length in ~.D >100 <000
CaD 1500 1300

Opacivy % Gi 97
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on the NuChlLieS afe uppPuClubly alleCud LY ohe pelColitac. O1
long-fibred se..iulcacued Kraly palp. sue, Qdoie Toc cxpericace ol
gowe lurge newspriut producers, wWnelt Li€ pupol’ waC.o il coa.d
sniy ve ran at 1750 tt/uin. whe. ly. 01 Tie 10u,~facred 1raco.nn
ie incorporated 1o Uh. 1aCaLlsl..  R216i0g LliE sreed wu €l LU/ kil
reguarcs the a. v o1 O 1004=110red@ 1raceror i ot 1uriilShe
Speeds 1n the order 0f e300 18/win. cun Lo reacied by 1aCredting
tl.1e percentsze o 30..

Congequen sly Uiey huVe Sdggesled Liizi a Vely wiid €OV O1
bagesse tho.rd precede the «r.onding action. riobavk, e Cusa
processy 4o the lesurw, cxe lar 0f dhit £CHJ0L 21 LuOU _iibe

1o 2he Cusl Frocess

8. fulp preparation

The process su guvsicd 10vVOlves +he wroductiuvn 0Of cueliwcChiauscal
palp by .he foliow.az iz va0d.

(1) Whole Dszus:e¢ iu depiched in tWo slag.s: in ..¢ woit ¥
state ¢t Che sS4 _ar wili by screea..c;, zad L.en wel=deuluiiea atv
t.@ pu.p nill usiig La€ 50rn€i SYLLE THL6 £uC. is VoIy wuCu
ilh€ Siuiler =ce.s in 2.k’ coCesLeB.

ul Pear

§ Poth
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(2) Tbe depitned bagasse undergoes a wild cooa an a batch
digester under tue following cuokliag counditions:

Time to meximum temperacure . 20 min.
Time at maxiwuw teumperature O min.
Meximuw Ceaperature 13500.

HaCHi addea on busis of O.D. bagasse G
In other woras, the digesver contencs are tlowu L0 the biow tank
%he mouwent tne required cemperacure is rcached. Naturaliy the
residual slxali i1n tue resaliing pulp is haign. Acout ©5=70% of
the added cooxing chemlcai i6 Consuamed.

(5) Pue pulp is ted 10L0 especiraliy derigilca gcrevas Lo
classify tue pulp according to fibre liength. un. longer tibred
fraction is termed "B" ifibre to ditlerecutiate it {rom "A" ticre,
wuich apparentiy cousiets ol shorter fiures.

"B" fibre 1s wasned 1row Oluce liquor and fed 1ucto a disc
Peliner at 164 coneristeacy Go convelt 1% 1RO Chewiwcchanical -
pulp. This puip is diluced und scirecned on a Jonssea Lindsren
screen. The accepts are puwmped to a ELOr'ayse CclLest.

In 8n experiwens on Lgypeiau Lagus:.e carried out 1n mexico
the following resuiis were outuined:

(8) The "B" fiOie€ auc Ciuewi.cGie.ulCal puly were classiiied on
& iwing-Alberi Classifiel vo shuw uie eitect of the disc rc¢iiner.

"g" Fivre Chewimechanical pulp

Retained on mesi 14 ol.54% 5.12%»
30 10.96 19.17
50 4.85 1o.45
100 Y.20 2% .6Y

Througis wesh 100 15.45 24 .59

rerwanganaste Nawber 2049 2b.Y

(v) The dysical propelclies 01 Lue ChewlmeCLuaniCul pulp were
reported at Y40 CsF (25° Sk) uss

sreaking lensbin w. 5,100
Burst facsor cl.l
Year tactor 00.5¢
Opacity $5.0

Brightiiess 32.0
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(4) Bleaching. At ulils sftiage the "A" ficre Sepuvdied av the
classification step was reuwixed wioin bLlie Cu€wlmcClauiCul pulp al
the ratic of 20 to 50w respectively. ‘The &IXiure was screencd iad
pumped to the bleuchrug depariwent. lhe screen.nss separated at
this stege were hlgu, in ue ue:rghoourhoovd 01 Luje.

A Z=stuje LyioCuiori.e DledcCring nysuots wus used and o oveistb-
ness of ©0,0 GE was tecached. !ne blescuned _ulp was screeucd oion
2-gtage CENLrLCLeuilel Syoitw. LSOWE LalOLratoiy Legls wade u. uhe
time showed uhat the use of peroxide tor bleaciing wodld Dave ilu=
proved the opacit, of tue dleacned pulp but Lhis was only spplied

in the last stage before baling withouo any further washing, due to

cert: .n practical difficulties.
The following data were obtained during chis run:

Eleaching Conditions After First Stage After Second Ltage

Consistency %.96% eG4k
Retention tiwe 120 wmin. 300 wan.
Tewmperature 55-4000. 57—40°C.
Permanganate number 1.7 12.9
Freeness CSF 4b5 445

pH Sed .4
Brightoess GE 3.5 925

The puysical properties ot this unovleached and seumibleached
pulp are listed below at 200 CSF (51 S&):

Bleached Unblesclied

Beating time o

reach 200 CSF 20 min. 15 win.
Basiszweignt of sheet

gr/m 56.8 60
Breaking lengilh m 6575 6620

Tear factor 36.1§ »b
Burst factor - 6.0
Opacity 71 t!
Erightness LY 44

b. Newsprint manutucturing

The chewimechanical sewibleacned pulp wus olended wibh long-
fibred Kraft pulp snd uncleached ,rousd wood L2 lnvesti,abe the
running conditions on tie maucitine and the propertics n{ vhe ucwe=
print produced, as will uv described lalel. For (his purpose u
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coummercial newsprint .achine was wed. 1The first run was made with
the tullowing furnish:
Run 1
70% chemimechanical bagasse pulp
20% unblesched ground wood
10% semibleached Kruit pulp (loug=taured)
lhe second ru was made wich thic furnish:
Run_¢
80% chemiwechanical bagusse pualp
<06 unbleached ground wood
In both furmishes, chiua clay (about 7#), rosin size, alus and dye
stull were .udded.
It was reported vy ooservers thut no appreciable difierence in
macnine periormance was noticed vetween the two runs.
In both runs the gtock was refined on une standurd eguipscnt
in the mill.
sSpeeds of 150-160 w/win. were reacned and the wachine periorm-
auce was sutistactory. Two fucvors .itfecbtud che waCuine Lull.
Firstiy, the cuneuwimecnanicul pulp counluined suives which caused
more wed breaks on tue macnine taan ucually encountered. Secondly,
the machine itsel! nad some shortcomings, mainly a liwited drying
capscity and loang open draws between the t1irst and second presses
and the dry end.
Some o0& Cne operating coudivions are listed below:.

Head vox consisteacy 0e65«=.75%
jhoisture conveut alver couch 5%
Moiscure conten*t atlL(r Lresses 69%

The propcrties ot the newsprint produced were tested and com-
pared waitn somwe imported qualities ol newsprint. The tollowing
table gives the data obtained frow the tescs.

The newsgrint produced was tested 10r printability on u
printing press ot g speed ot 40G,000 copies per hour und ran
satistuciorily.




Tapli Vé Custhadou.e Ob DitGlol NSeoPRLYE wasa Woneblodid

Bagasce dugasse canadian
Newsprint Newspriutb Newspraint
run L Kun ¢ used locally
Basis welght gm;;?w 51 p Y 05
Sresking lengih (Kms) uD 5462 5.9¢ 4 .64
CcD 2. 'fe 2.50 Y
Tear gus WD 21 16 20
CD e V) 2y
Folding endurance KD 4 5 14
) CD 2 e 5
purst Kg/em® 0405 .0.60 0,04
Ash % 7457 b.00 030
Brightness GE 62 59 55
Opacity 89 90 95
Porosity, 6€C. 70 75 -

2. The A-=4 FProcess
Thie process hus Duel dev.loped Uy btie LeCchLalleatursel dell-

gpoffwerse in Wdcst Geriany. It is based on using bagasee pulp
only for producing newsprint, witnout .ne sddinion o1l aiy otuel
fibre.

This bugasse pulp 1o prodguced oy the neutral sulphive uydro-
lysing process. The resulviag pulp vsas u comparatively high
obrightness and no turthel ¢leacuing 1s Lecuired.

Aschaltenburger sellstuliwilne huve Callled 04t & larie sCule
test on bthe basis 0Ol ULLE COucepLlun. Howev.L, uhe writer coulid
not ohivain auy devails ol Jhe sechoolosicul tesburee 91 bliv process .

The properties of the LOUw DAgansy OLWBLILuL ;roduced wels
reported to be as tollows:

pBasis wel:ht 5m/m‘ 51
BriguLness S0
hreaking leagth LD m 455%9
CD 209V

Fold endurance &b 11
CDp 'Y

Jear resisvance b i
ch A4

Burst streaogti xg/cmd U4l




4. The Asplund Delaibrator Frocess
This process was developed by Asplund Astiebolag of Gweden.
It is bascd on steaning bages.e Ilbres al a pressure 01 2 g/

and 13000., tuen olowlug tue muss 1nto & refiner. Lhe pulp is
gcreened in a 2-stage systew. Fre-ness ol vhe screened pualp 18
reported to bt 120 ml CL¥. '

4, Dhe grace readco r10Cess

The procesé hus Leen developed by Lne research group of We. He
Grace & Co. aud is based oa tue preusydrolysis o1 coumpletely de~
pithed bugasse duran; the initial stage of dagestion. Tuis 18
carricd out in & coutipuvus digesler at 547°F. at a pH of 5.5,
using residual acid groups iu the vaguasse and removing a part ol
the xylosans.

This acid treatment opeus the bagasse libres and peruits
more eificient cooking. Toe lignin groaps are oxidized by adding
sodium silicate, which gives a wnitisn ¢olor %o Ghe pulp. Lhe
cooking chewlcal dused 1R dhic digesiel 15 2% sodium sulphite.

‘he puip yiell 1s reported to be avout 504 and the developers
hope to exceed thut Dy introducing turcher changes in the eguip-

ment used.

The proupervies Gue pulp vroduced vy thiB PLOCESE ab cle Uk

(&
| 2

are reported to ve:

Pime to Peuach 212 CSk, uidne 25

Busis weigshi 02l.4
lullen tacuor 30.4
Teastle 7040

Tear factor 599
rolding tacuor 5.2
Opacivy 7% chotovolt Y0
Poroslivy bcc/xud Li higuer chau 1200
Bribiness & puLovolt 46

NeWsprint Idng «€Le w0t 1&lig Lils palp wila a lul.aibl or
CJB Lug sty DAy
100 rroaua wood
104 lu.a. tiures

The spued 01 vie moCodne durli; Lhe LMD WIB reported Lo be
2500 £6/man,
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Sowe physical properties of sowe rung Ji acwB8 prin. wade oy
the sale CoLpaly are reported ae:

Furnisu 85 ¢ beLasLE
) loe Krast
Bagie weli;nht 5m/ma 2e
Caliper, microns 112
Pensirle lb/in xD 1y.l0
CD Y.le
Tear gm MD 24
)] 57
‘ Forosity eec/100 ml 51
B & L Opeacity b4.0

VII. Economical aispects of wanuiuciulliy Bulac8e Hewsprint

The manufacture ol buagasse news . rint 1is oLviously not werely
& pure technological problem to Dbe solved. The economical appects
are in the end the deciding factor. Aoy new process wuich stends
any chance of gaining commercial applicution uas to Dbe technically
sound and at the same time economically teasible.

It is true enough that in wany developing countries in-
dustries do not necessarily produce 8t internationally coampetitive
prices, since hard currency saving is 3 terget these counbries
muy sacrifice to attain. However, there are limice to bthe extent
to which these countries could go To make such savings.

Consequently, it ise prudent to dwell brieily on the economical
sapects of bagasse newsprint production.

Stendard newsprint is normally produced trom a furunish of
about 80% ground wood and 20% sewmivleacned chemrcal long-tivred
pulp. The function of the long=-1iibred 1ruction is to iampart
strength properties Lo the sneel so thot 1L wsy De ran 04 Ligh

speed newsprint wachines as well we enubligy vie 1inached newiprant
on high speed printing presses. The lunctioa o1l the . rodnd wood 18
to reduce the rost of the tinished paper, us Well au U0 aupart

desiruble yualities Lo the papel, wainly opaciiy, Vulk and 1nx
absorbency.

Chemical bagas.e pulp way reploce all or pard of the long
fibred pulp in the newsprint rurnich. FEowever, since bagdasse

pulp ie basically short=tibred, the prrceniagw 03 tLe Cle.iCul
pulp fraction in the turnisn hus to uve increased to coupencate for




o
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the difference in strenztn properties as comparcd to long=1ivred
cnenical pulp sade irou, say, Spruce.

Tne percentdge 0t bagusse chemicul pulp in such cases 18
ceoimated to Le 2n bhe neighcoarhood ot 4u-30/4 insitead of the
asual €0% ot loag-fiored chewical pulp. Tuls larnish, 40-504
chemical Dugasie Lulp wud u-Uuwm poound wood, 18 appreciadly more
erpensive than ghe Ctnof od g e

Neverthelens, Ghie turnisiy or simllarl furnisnes are reported
6o uuvVe beel used in some wiilsb, but most of tnew fasled CO COD-
tinue due vo the nighu cost of pretuciion. Very few mills still
use 8 similar turnish. Iue,; sell their production at cunsideraoly
hizher prices bthan world prices. The Local econowlic Clrcumstauces
in the countrics where thiese wille operate gustily the additiovnal
cost. by and large thece exceptional cases should not be Luken as
the rule.

From the foregning considerations, 1t appears ihat ang
project for btuilding a bagas.e newsprint industry ssould Oe Dased
on producing bagasse pulp by keGaanical OrF chenlmecuunical aethods
at a low cost, comparable to =zround wood, yet stiil mecting all the
technical requirements necessury tor producing an acceplable
quulity of newspriat.

£ project oo these kines was cosivewpleted 1n Egypt in the
middie bO's. Several oifers were made which covered most of the
processes Known then. Altiough Gue project nas not been cxecuted
yeu, the economical studites carried oub b the time reveal .any
tacts which . ay bLe 21 iooePieb. Nalurally, tae price 0f o iualpuent
viricd sceording co cthe supplier, and vue co:zt¢ of production also
tluctuaied sccordins Lo the plrocess recomsended, but GlLlie 1z Lo oe
expected. lie prices guoted Licre arc based on prices curreai in
15069,

The Biil 28 euvisaged cowprised ooe tollowing:

~ A paped wiil verabice o1 prodacing 100,000 tons/year
0! newsorint ol woglazine pouper

- 5 covrespondiae Uogotte Ddip will, whelner wechaiical
O Chie. 1w ChadiCal

- L DAy bonaSiear (AdD Wil 10D bugul € Chmwllal
bienqcred Luls Loi Lee doi€sbiC wereety willh @

recovery oyu €I
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- AD eiecorolytic paiuniv vwo produace aboul D=b,uJU Lous/year
9f caasvic soda and the CorrespoiQans yuuntlvy 01
chlovrine
- Power station, water Lloupb sud ali obael Uullitlles
#ich ude.aate copacily Gu =IVICe Lhe wdli

On this bdasis the Q¢ prices cuotea LH0 all GoOc weChiluel; z2nd
equioment reaurred reaged veiweea 19 snd 4.0 million pounds sterling.
The praces aincladed all the caugineering cusle zs well 8e Uhe
royaltics on the dse o! the process wilen sowme 0f The potuntial
suppliers dewuanded.

A furtner study wee Made OF LOE RZypllaid 34LLOXLITlGs, buced
on tue prices cact.d iR Gue bus o Otler, UO Caicuiile Lne expected
cost of production. Laturalily ¢he tocu cdt.cal price. 51 raw
paterials were used for caiculation.

Accordingly, Chwe €08t 0f producitiva ol & ton of newspriut wus
evtimated at abouv 7Y pounds sterilog. Thls €oviwaution was based
on ULo: assuwpbiun That tue wili would ve rinaing at a 4ood elticiency
rate and at maxiaunm produccivn. Ouvivusly Luese lavoursvle con-
ditions shouid not be expzcted duraing .i:¢ initial stages o1l
production.

At tpat time, Lhe 2use 0! 1.)0Ibllg Ucwh; LAins was sround
70 pounds sterling per oon, about 9 pounds sleriing lower cunun the
estimaced cost of producing it locally. This ooviously wouuld not
necessarily hcla urue in ali casee since 1t depeuds on locul
condivions and preveliin’ illes.

VIII. Geneig8i CuuC.udsidile

Cervusrt CouCiili Lius Cad lousgiCcaliy be aruwn 1ro. Lhe avove
survey vl tue osubjeCl ul Lagiabse Lewspntiat. I would Lise 4O
summarlize Ghe. 35 tollows:

Ao O Wlli s Jlecsie Lty LIOUUCANY, LaZElHE uewb, I'aihb s LIk
Crue Scifte ul Tuo aoid. Lele Slv. bty LG0aev. Dy .at; atlenpbe
to Prove .Le WOPLL Of Celf.auii =l exiwed DILCES.CE L CuiTyiag 04b
SOt CuterCiul Cunly o prlou lanl sCaie oI'lals.

B. Tne jues.ion ot produc.n  La.

v

e newLtlaubl oas one ol
She woLhL pPre.lti. LI oite atvVelul iy COuanIlens  Thell aev ¢ lor

ﬂbﬂ:n"?r'lnb 3le ).tlt(w‘h‘.ﬁ (Vea s Sgoe oL Y | ¢ TS S Huave vo b 0o o Lhicut

LEQUATERENTS. WNLCL Te€rlc. w3 DuUlCEN Ou w.cil' Cuiruce 01 8Jucnbs
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and resources ol lorei4n currenCicds.

C. Wue S1ujeCh 01 Cagssbrnt News: Tlle 15 asdlid: L1Creuslayg
iaterest Iro.. bieClaliecew 110Ls 30@ ItsuulCh Cuiivluk, vle 14wy
opinion 8 gres. deal 04 Govelojalie wole foo c£tiil ¢ ve direcied

S, .. € 48 & Suliclle Iaw

'..
re

%9 €XPLOPhiw Uit 0. 51T islles
wooeliel for Lmhan o lotEOrI u.
Unliackily, w0 & Oof .ue Iresearcn nd AtdCc10,ueul WOLKR 10
the hicily indasirializec €oinilles 18 couceasra.cd on wood, the

comron paper making raw material used in these countries. On
the other nand, most o1 the developing countries interested in
bagasse lack adeguate resesrch and developaent facilities.

Conse-uently, woct ol the research work now being done is
carried out by machinery wanufacturers, wiv ale natulelly hesatant
to earwark the large tunds necesssry tor such un andertaxing
unlese tiey are lairly coantideant ol enoasn voluwe 0f sules o
covel thelr eXx,thuebe

D. The two uain conceptions of producx;x:o- bagaese puip suited
for newsprint ure:

1. wmechsnical bagasse pualp
2. cheuiuechanical bagasse pulp

In my opinion, boin conceptions may be rizht. mechaaical
bagasse pulp seems 0o luck the paysical propcrties needed, wainly
wet strength. lhis wmay be a drawbucs when vne vulp is rua on
high speed newsprint muchioes. On tce oither hand, it enjoys
certain advantages, suclL as excellent opucrfying properties, good
bulk and ink absollency.

Chemiwechanici oulp appears 0 lsCh 1n opacitly «nd laa
acsoruenc, piopeitles, vcub thesc ArawbaCas can we cowmpensated for
oy ucing fillers ol adecuale natuls and 16 purccnbases woich will
not lspair physicel propertiec. e Ldip seen to huve rood
vhysical progelilen aud can ke run Lo fiiguer Spesds 04 newsprint
wacnines.

Nevertheloss, othel Coucelulons such at Lhe couwpuyrativeiy
vecent Pradcoe [ PuCci D it WOL ML CUntidili.. cufeCinliy since
viey are still nes and are dedi, Aevielondd iurea I at preseabe

e wOwi vi Uit Guve Lupme .o ~0IA 59 151 how 0€un 2D Lo

ALieChlon OF . LeCLROLdas i sesdpld, Lo 2E8fes VUL it.ole il
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any developueunt work haue veen direcied toaurd aaaptini paper
making machinery %o the nacare of uvagasse pulp.

It may have veen noticed in cue c.urce o1 this report tnat
almost &li the pilot plant &nd commerclal rags welc wade oON
stendard psper wuCLldesd, OTizlindiiy Gesa ued o CupPe wlilk vue
ditiereas ascure 01 s.vandsrd Lewsorliol tukialolb.

Iv is iy opinion that eXploriig Lhls c1de of the problew
should go hand 1n haud with the pre.eni trend of developaent. A8

it scands now, eiforiLs are Leing ex_ended to produce bagusse pulp
suitaple for runniay on stundarld NewsSpriLe waCliley, 38 LaSK wiich
may prove LO oe gifiicult. A new paper daChlie espeClaliy designed
to cope wath Uhe propeltlck of vagasse pulp may be the soludtiron
needed.

¥. Bo far, it seews Luut al Oust bajasSe newspriai wlil., ve
more expensive than staandard newsprint produced trow wood, at
least during the first stages of operacion.

This situation must be realized by ihLe inverested developing
counbries. Their main sain would Ce .o toreigii Carcency suving.
I believe, however, cuabt further developuunt of uvoth process and
machinery #ill evencuaily OIing LLe cost down subslantially.

G. In view of all the forezolng discussion of bagasse
newsprint, I shouln like tO recomi.end Lthat, because 01 vle
dizticulty encouutered i1n 1nVesdiug enough 1.inds %o finance che
researco and developauent nucessury tor such an undelfsaking, it
way oe advisable 10T the couauries in.cerested tO pool TuLedl
etforts and funds tor uois purpose. This cau bLe dore either us
a joint efiort by these counirict, or under the auspices 01 0a¢

of the United Natlons sgencles. 1rne lwportance ol uhie 1:8UeE
cannot be sverestimated.
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Pap.r Developuweac in "iricsy and ohe -:e’wf Bast, Cairo 1965
- Pulp snd Fcpei Developuens 1l i8la and ohe Far Sust .
ECALES/BE:N Tokyo 1960
- Dulp ar: F.; &y vessdniiyg aud vhewlcCul ‘technology
James £. casey, latersclence fubiisners, IncC., Hew Yors 1lYbe

- tulp anad ropul ssnuisciure
J. Hewell osephensou, Cdlaw=n.ll BOVK Co., Iac., Ncw Yorx 19>l
- Talp and Puper Interiocicual, Review lumber 1470 .
- Yesrboox oi Forect Iroducts 146Y
Iood ond AZricaiuural Organization ol the United Nautions
- osagasse liewspriot
E. J. Villasvicencio, TAPPI sonwood rlaani Fibers Conference,
New Orleans, Louisiana, Nov. 1y70
- Sugarcane Bagasse us a Fibrous Paper Maning rpaterisal
8. B. Knapp, k. A. wati and J. D. wWetuern, TAPFI, August 1y57
- ‘fhe Mechanical Depithing ol Sugarcane Sagase
srthar G. Keller, Tne Sugar Juarnal, December, 157
- Rapid Continuous kethods lor Depituing 4nd Pulping bagasse
J. E. Atcuisson, Faper ‘lrade Journal, “aguet co, 1957
~ A Review of Lueinods ior Depirtning Sugar Cane Bugasoe
Art. ur G. Keiler, FAO=-:CA rulp and Paper Coaference, Cairo 1965
—~ Comnercial iXpericuCe iu wul Veulbuluyg and Fiore kFractionation
oY ragesse
gante Cisi, bn0-ECA Puip and Papel Confercuce, Cairo lvo)
- The Gontricavion That sugur Cune vagasse (an s.ake Lo Lhe raper
and Board lnda:trires
Bipert . Lutnrop snd Hamuel I. Lrouoveny, JubA 1904
- Tne Svoruse and Lleecrvatlon of buga: se 10 pula loru waluout
lkaling
J. #Bbius, ri0=son Iulp cud ssper Lonlereace, Culro 1iyod
- wne FroduaCuloun 01 Baffa: St yuWEg AL ‘
We Go eyel osud Je Te nondersod, 250-2CA sulp uad iuper g

Confereace, valro 10D ‘




- 33 =
- Experiences in Developing, Building and Operating Bagesse
Pulp and Paper kills .
J. E. Atchison, FAO=ECA Pulp and Faper Confecrence, Cairo 1905
wet Depithing Plant
Krsuss-raffei AG, Muaich, west Germany
- The Use of Sugar Cane Bugotse a8 Haw Material for Froducing
Yarioas Grades of Fsper
J. B. Atcbison and Sergio kartiues, kecting of the Asociscion
kexicans De Tecnicos De Las Industrius De La Celulosa y Del
Papel, mexico Caby, xay ly6l
- Fzteat Applicatioan derial No. 460535
" Iresdway B. Muurve asond Elbert C. Lachrop, Chicas0, Illinoas, U. B. A
- Newsprint manufacture irow Bagsste - A Cuse Study
Arne Sundelin, FAO-sCA Pulp and Paper Conference, Cairo 136
»# Paper Making Aspects on Newsprint trom bBagasse
Borje Wahlstrom, Hans Bergstroa, Conrad Steen
AB Karlstads Mekaniska Werksted, Karlstad, SWeden
-« The Manufacturs of Straw Fulp
8. I. Aronovesy, USDA
- The Industrial Utilisation of ougar Csne Begssisce
B. C. Lathrop, UcDA, KJRB









