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A% an internaticonal meeting of pulps and paper experts 5pon-
scred oy UNIDS and FAO in Vienna in autumn 18 73, the ma]urlt)
of the experts agreed to support the generally expressad idea of
concerted effor on tha part of Uil specialized agencies and in-

~ a

terasted countries to builld arnd cperate experimental. facilities
tc carrv o’* ragearch on & meaningful scale to develop and demons-
trate technico-zconomically L_asible ccnnulcgles for the pro-
cuction of newsprint substantizily Irom bayasse.

To thz majority of thoss presant at this meeting it was
Guite cbwvicus that 21l crocasses availeble had not fully con-
sidered the besic and reccgnizel econsmic requirements of

newsprint producticn thrcoughout the werli,

Ir. tha 195Cs Hasad on bDajasse chamical pulp, a mill for ihe
manufacture of ”Omﬁ°rClal nGWSﬂrlrt was builli in Cuba, but the
process proved ©s be impractical both cm a stzandpcint of pro-
ducing a Dr“ﬂe* cuallty n=wsprint an? an econcmic s»anupo;nt,
and 1960 it was decided to liscontinue the expensive newsprint
progran ani shift production of the =mill tc second-class writing
ané »rinting, for which bagasse chemiczal puls was obviously
Letter suited.
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The Cuban Govaernment, fully aware of this need and anxious
to develop commercial scale production c¢f bagasse newsprirnt,
has taken up 4 Drs ject with p*ec;selv tnase objectives and
cormissionad ne CuZan Research Institute of Sugar Cane By-
recoducts (IC-:CA} ;, £2 carry out basic labvoratory research
to assist project engineering and future investigation at the
pilot plant.

In March 1974 the Government of Cuba, with the assis-

tance of United ilations Develcpment Program (UKDE) and the
collaboration of the United :iations Incdustrial Tevelopment
Crganization (UNIDO) started this amditious program. The prog-
ram also comprises axperimental and demonstrative work for che
preduction of dissolving grade pulps 100% cf Lagasse, Lhus further
civersifying the agasse industry cf many dsvelozing nations by
cpening the door to artificial textiles fiber and celluiose
incustries in general at the expense of a vary short reproduc-
tion cvcie of fibrous raw material.

Actually an ;xperimental mill designed and equipped with
cormmercial-size equipment 1is rzady to start up, to introduce
and demonstrate in real mill practice, the leboratory scale
results cbtained in Cuba during the last 10 years in ne ewsprint
"and 3issolving pulp from bagasse.

zll-¥nown and prestigicus researchers hal demonstrated,
both at laboratorv scale and experimental mechine trials, that in
~he production ~f newsprint from bagasss, technical and econo-
mical zeps still nresent in available tachnologies leave ampla2
rcom Zor improvement which coul?  be solvad by another techno-
lsgizal way.

~ For rthe utility of tha participents zttending this working
meeting we would like to presznt in 2 summarized reoport aspacte
we consicer cf importance for Lagasse aswsprint productinsn.
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E he ncint of view of “agasse utilizaticon for paper-
making purpcses, its cwn characteristics must be taken into account,

especially for newsprint procluction,

Y
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Bagasse, just like haridwcods, reacis in a very d;fferent
an softwoods, and it should be ramembered that it con-
tains & consideraile amount I parenchyma cells and vessel ele-

ments, that togathor with the quentity of fines formed during

refiniry, nsgativaly influence the strength properties cf the
sheet.

Py

Since sugar mill operation usuelly extends for a period
of 3-5 wonths and since pulp mills must operate over the entire
year, it becomes necessary to store large quantities of bagasse
to ensur: a steady supply to the pulp mill.

Az 2 rasult of progress in the develepment ¢f bulk storaze
methods, such systam has be-ome universally accepted because
of appreciably lower investment 2nd cperaticn cost. However,
tc reach this aimost <total acceptance develcpers cf bulk sto-
rage had £c Zind ways and means to limit dctericrating processes
based on the 4£-6% residual sugar pres ented on bagasse coupled
t> ideal fermentation moisture and tamperature conditicns,

Tacle 1 gives a clear nicture of deterioraticn of bagasse
oy uncontrolled bulk storage. Cellulcse hes dzterioratesd ana
degracdzl to a noticeable extent while a iarge loss cf bright-
ness has occurred.

Fortunately such e problem nas bzon sdlved. A system with
microbiclogical-contrnllad fermentatisn of residual sugars pro-
preduces tagasse keeping all its fibre physical characteristics of
flexidbility, strength and trightness without chemical Jegra-
dation,

Today it is a recognized fact that pith is not a paper
making mataricl, Such criterion has not come withcout pains.
Fresent depithing know-how makes it possitle to reach 85 1 1%
fibre cont2nt bagasse through a welli-bzlanced moist screening-
microziclegicel storage-wel1 depithing system aveiding high
fibre losses due to excessive nechanical action as well as making
use =f depithiag effects of the storaga.

Uparaded bagasse fibre characteristics may be observed
in Table No. 2. We have found that thesc orocesses are funila-
mental stens for +this kind of rpaper,

PULFIZIG FROCESSES

Through the analysis of the research work and industrial
processes carriesd sut on this subject, ccmbined with our own
expariences, it Lecame quite eviZent that the problem cf techni-
cal and econcmicel pred thluﬁ 2f newsprint from Dagasse would
necessarily shift away from th:z chemical approach,

During rzecent years the refiner mcchanicel pulping pro-
cess nas come into widasproald use 4o produce ﬂechaﬂkcal pulp
from hariwocd wnich was considered not avallable for such a pur-
posc. rFurther lavelcpment in this field gave us the reason
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to believe that similar types of mechanical pulps can be pre-
duced from bhagass:c.

Base2 on tails idea, a large number of trials have Dbeen
made at lahoratory sceie, dealing with mechanical and chemi-
miechaniczl ;ulpiig of hHagasse in order tc evaluate the srerver-
tizs of theses pulps.

Varicus pre-treatments of bagasse, refining conditions and
disc patterns have been evaluatad and these results which are
quite promising are already available for proving at semi-
cormercial sczle, avoidiag ecoaomical risks.

Teble ..0. 3 presents a comparison cf Spruce Groundwcod,
mechanical, daCH pretreated and alcaline sulfine bagasse pulps.

It is 2vident that pretreatment increases pulp strangtn
characteristics notably. Increases in the very impgortant tezr
facter are of the order of 10 and 55% respectively <cmpared to
straight m2chanical results.,

It is convenient to recall the normally lower propertics
Zavelopmant capacity of labecratory refiners compared to full-
size 2quipment. Such increases in strength properties woul:
piace bagasse refiner chemimechanical pulps by either ~f the two
pre~treatments well above groundwood properiies, thus meking it
theoretically possible to use mixtures of bagasse chemimechaniczl
and straight mechanical pulps to take advantage of cptical-
propertias of the latter pulp as well as lower cost cof prciuc-

tion.

3RIGHTENING OF MECGHAWICAL TYPES OF PULP _FROM BAGASSS

In the last Lwo years a great part cf sur laboratory research
work his Jdealt with the study of the most appropriate technciagy
for brigthening of RMP and CRMF from bagasse *o the newsprint
recuirements with particular attentionto the brightness and »r:-
servation against aging.

Concerning pulp brightaning the experience of osur research
has shown that it.is not advantagecus to use always the repcrtad
conditions for wood pulps as a logical consequence of the morphoiocgical
2na chemical difforcnces between both raw materials, The results
of bagasse pulp “rightness using different oxidant and/or raducer
reagents are shewn in Table Mo. 4,

The pulps oltaining both mechanical and chemimechanical
wer= ocasily brightened witicout impairing gphysical properties
of the pulp,

Ragarding pulp brightness for newsprint production, the
results are specially advaatagecus when hydrogen psroxide is
1 — —~ P .
used not cnly bacause of the brightness increase, which allows to
obt2in 18-60 (Elrepho),but zlso becars:e of the color stability
with age,

~In this sense the hydrosulphite is also a very suitable
option by means of which a final brightness of about 56-S8 (Zlrepho)
is obLainad but npulp brightnesses are relativzly not steady to apge
comp2ro:l with these brightenc2 with hydrogen poroxidé o




Through the ccmbination of both stages we can cdtiin &
~hemimechanical pulp with a 66-68 final brightness (Elrephc),
which meens an answer to the paper demani when brightness Is
not a2 fundamental factor,., but the printing prcperties are an
important aspect on this type of pulp.

Tinally it has been shown that the hypochlorite is not &
~atisfactory variant for bagasse brightening schemes dus to the
marke? Srightness reversion it suffers with aging.

Taese results are extrapolables to mechanical pulp.

PRINCIPAL FEATURES OF THE EXPERIMEJTAL PLANT

To tack up the ambitious axperimental wrogram descridad
ayove, careful design of the experimental plant startea as
early as 1973 in the engineering division of ICIDCA,

The requirements of minimum-size machinery tc make the
plant fully represantative cf commercizl size units as wel; as
the -desire to keep within budget limitations, were the Dasic
suidelines used, Engineers were prassed by technclogists and
rasearch scientists to incorpcrate more 2nd more Process
flexibility to the plant in orler tc make it useful not only
for the two initial objectives of Cubz -9 Proiect, Eut also te
zccommodate future roquiremsnte of X&D tasks. Scphisticated
lant instrumentation is anothner feature cf the plant. The

P
and result of careful design and construction is a bagasse
pulp 2nd paper mill that czn be consideraed unigue in the werld,

The site selectad to construct the expsrimental plant is
200 me:tars away from the bPable doriegs sujyar mill, 50 km., south
of Havana.

This mill, the smallest in Cuba, has a grinding capacity
sf£ 900 tons of cane per day anc has deen selectad as the expe-
rimental sugar mill of Cuba's sugar industry. 2an intensive
research program covering new procasses and machinery as well
as testing of industrial influence of new cane varietiss and
new crop methods in sugar making technology is the principal
Activity of this sugar mill. The pulp and maper plant will
nicely tiz into this research program anl 2 more integral vision
of sugar cane industrialization will bz obtainel for the future
fevalopment of this incdustry in Cuba,

BAGASSE STORAGE 41D PREPARATIO. ARED

The nearby Pablo Horiega sugar mill is ths only supplier
of bagasse to the experimental mill., This mill is ecuipped
with an ample cane preparation station, thus the bagasse is
Jeliveredl with pith and fiber separatzd to & lzrge cxtent.
First ctage depithing takes place in the sugar mill. Separated
pith is mixed with molasses and urea to sell as cattle fead;
altarnatively, startirg next year, it will be burned in 2 pith
boiloxr of Cuban design. after depithing, th: bSagasse i1s con-
vey2li to a2 mixing tank where either back water from the npulp
=2 paper plant or fresh water from thz puln an” paper plant,
fra2sh water or micrcbiological ligquor is adde2 to the incoming
Dagiss2, slushed to 2% consistency and pumped ce an overhead
ioalzr at 20 meters elevation,from which bagasse is Jropped
=~ the storage pad,




n an elabcrate liquid recir-

The storage pad is fitteld wic
in; prrﬁcsas. A ferment ation station
micros

culation systam for recycl
is availakle to produce the mi
impragnation, when required.

Bagasse is reclaimed from the storage pile. using bulldozers
and front-erd loaders, conveyel to a hydrapulper where it is
slurred and pumped to a <drainage conveyer situated in the pulp
plant building, Ssparated zith gees to sawage and a seconcary
wet depithing takes place in a herizental Zdepither prior to
dewatcring in a screwpress tc bring up the consistency.

rULPILIG STATIC:H

with the idea to pulp bagasse in any conceivable way the
design of the pulping plant was a very complicated job. The
installation is built around the following basic equipment:
a continucus horizontal 2-tube Zigester nanufactured by Blackr
Clawson (ennedy in Canada; a rotary batch digester (45 13)
by Scholz in West Germany; a mixer-impregnator of local cons-
tructisn; tws 22-inch disc refiners by Defibrator in Sweden,
2 blowtank; three vacuum washing filters by Canron, Canada,
anc¢® ccnventional screening and centricleaning stations by Hymac,
Canada, and Celleco Sweden respectively.

Cperation pattern of the »nlant is built around the concept
of the muitiple or alternative use cf the equipment for zli
proca2ss reguirements,

To exemplify . this idea let us take what might Le con-
sidered the two engs of process spectrum, that is,mechanical
pulping and dissolvirg pulp prcduction. In the first case thae
mixer-impregnator and continuous digester simply convey the
bagasse tc the two-stage refining operation while in the secong,
the rotary batch - "ster is used for prehydrclysis and alkalirne
cocking together il tae blowtank-. The vacumm washers are used
for brown stockwzshing nd later in CEH “leaching sequence.

Through intercornnections,chemimechanical, semichemical,
chemical, as well as thermcmechanical and even ultrahigh yield
pu ping processss are within reach of this uni que pulping plant,

The ratad estimated capacity of the pulp plant is 20-25 tons/day
for continuous operation in case of mechanical type pulps

and 5 tong/day for discontinuvus production of dissolving
gracde nulps,

SRIGHTENING OR BLEACHING STATICN

Design of this part of the plant introduced savings in
capital costs by aveiding equipment durliceticn znd making
use of Dbatch operation approach to avoid the costly brown stock
washing line in the case of bleache? chemical pulp productiorP
The bleaching towers were also designed with the idea of alter-
native use for 2ither peroxide/hyidrosulphite brightening or CEH
bleaching process as required,

The instellation availabla is able to brighten continuously
25 mt ¢f mechanical =or chemimgchenical pulp using peroxide or
hyg.rosul'ahlte nrocaess. By operation on a discontinuous fashion
it is able to act as brown stock washing and CEH bleaching station
thus minimizing investment costs without giving up the capacity
to 20 tesearch work in these processes.
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The final step in the pulping instzllaticn is khigh density
storage of pulss produced in two 1535 13 nigh-density storage
towers, thus making it possible to store and later meter two diffe-
rent typss of bagasse pulps produced to the stock preparscicn
station.

STCCK FREPARATIO.L

The stock preraration arsa is conventionally designed to
handle imported wood pulp, two types of pulp produced within tze
experimental mill and several chemical additives.

The imported pulp is slushed in & hydropulpar and beaten
in disk refiners. Metering of the stock ¢ the paper machine
is doae throuch a fully instrumented system zud 3 Laewa meterlng
Fumb.

PAPER MACHINE

The experimental paper machine was supplied by Cver in
Italy, under liicemse by Dominion cngineering, The machine wet
section has a cantilever fourdrinier with pressurized headhox,
an extra long wire and overdimensioned dewatering capacity with
polyethylene foils and suction flat boxes.

A suction pickup and double press arrangement with g:ooyee
second and third nips, account for the press part -f the mzchine
guaranteed to obtain 0% dryness of the sheet.

Th2 Aryzr section consists of 35 dryer rclls one of which b
may operate as a sweat roll, divided in four groups. A closed
Type machine callender, popz reel and sliitter winder ccmplete
tns paper machine,
The raper machine trims at 848 mm as f£inished roll, has
an operating speed of 500 meters per minute anZ 750 meters per
minute balancing spe2d. A special feature >f the machine :is
that all roll diameters are dimensioned to *he size of 4,5 incters
width machine in order to test stock runaktility in commercizi
size machine conditions.

Auxilliaries of the machine arc a2 complete centralized
lubrication syster, a steam and coniensate system by Reiss
of U.K., 2 thyristor controlled ..C. sscticral drive by Sicmens
of Italy and weight ani moistura control by Beltrcnix cf Itzly.
Studies are under way tc outfit the isachine wizh 3 procass com-
puter system,

PULP - RYI.IGC MACHIID

To dry the dissolving pulp, as well as £~ be able to
manufacture heavy papers and boar’'s in the future, an old
fourdrinier machine i3 beins rzhuilt and modernized in cur
shop: in Icidea. This machine trims cf 1,207 mm and is able
to run at speeds up tso 60 nizters per wminute. odernization
Erogrzm includes complete reccnstruction of healbox and four-
drinicr. rz2design of press section, covering o5f Zryers with
Teflon, ani new drive and vacumm system.

SERVICE A:D UTILITIES

The construction of the experimental pulp and paper mill
dcmanded the erecticn of new service facilitices integratwed with
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the recroy soriega sugar mill, among the most important of
these facilities are:

(2)

()

in MVa - 33/5.3 Kv power substation connected
tc the grid.

. . . = 3

water works, incluling 750 @~ /hour Jdeep well pump-
ing staticn 480 :3/hour water softening plant for
orocess use and 40 m3/hour water softening plant
for orocess use arn 0 nd/hour <Jemineralizatinm
plant.

Central respair wcrkshops and compress air station.
Cffice and Laboratory buililing.

Social facilities with housing for 100 families,




CLL TR T33P WSD SULN STORED 3aGaSSE
rress Wet Buik
. Bagzsce Stored Bazasse

\ - Cellulose %- 54.2 5240
Solubility (1% NalE) ¥ 28.4 40.5

(Hot water) 0.4 0.7

(Cold wzter) C.7 2.4

Extractives (asK-Benz) % 1.6 3.6
Pentozans % 21.3 19,1

Lignin % 23.4 23.6

Ash % 0.7 2.8

D.F. 1000 800

Brightness (Elreghc) % 4€ 30

TAJLE NO, 2

TIFLUENCE OF DEPITZING Ol CHRMICAL AND PHYSICAL
CRARACTERISTICS OF BiGiSSE

Whole Derithed

3agzssc Bagagse
Cellulocse % 49,6 54,2
Pentosans % 23.3 21.3
Lignin 20,2 23,0
Ash 4.3 0.7
Solubility % (1% HaOH) 38.1 26,4
Cold waber) 4 0.4
Ect water) 4.1 0.7
AK~Benz) 2.5 1.6
Fivre ontent (dry basis) % €7.2 86,1
Pith content (dry basis) % 32,8 10.4
Brightness ;¢ (Elrepnc) 46.0 48.0

Fitre Clasgification %

B, on 2,5 mesh 25,4 36,1
R. on 6 mesh 16,6 9,0
3. or 10 mesh 20.3 2443
f.. cn 16 megh 3.3 27.0
R. on 16 mesh 15,1 3,0
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TA3TE NC. 3

AL ]

S 0 3A5aSSE BT AN CHEF

Freeress (CSF), ol

bous Mo Mett
Fiber Classification (%)

R - 28

R = 42

R -« 100

R - 200

Density 23/23
Tensile irdex Mn/g
Tear index mllmg/g
Burat irdex KPa :32/ g
Prightness %
Opacity %

Light Scatlering m2/kg
Coefficient

Spruce
Groundwood

(mill scale)

34

(Laboratory Scale)

Bagzasse

Alealine
Rigis Sulphite Bagasse

Bagzsse CRMP NaQE CRIP

110 110 110
5.4 27.4 3C.0
11.8 18.7 13.0
12,6 18.7 17.9
22,6 12,3 15.0
308 37+ 337
12,0 24,0 21.3
1.6 4.3 3.
3.8 1.4 1.2
45.0 44,6 38,0
57.C 97.7 9¢.4
55.0 41.2 40
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TASLE NO. 4

4

PROPERTIES OBTAINED FOR BRIGHTENED MECHANICAL AND CEEMi-—

¢ MECHANICAL BAGASSE PULPS
Property Brightness Opacity Post Colour

Brightening (Elrepho) % Number

Chemimechanical Pulp
Peroxide 57 - 62 93 - 95 1-2
Hydrosulphite 56 ~ 60 94 - 96 3 -4
Peroxide-hydrosulphite 65 - 57 93 - 92 1=-2
Hypoclorite 55 - 57 93 = 95 14 - 20
Mechanical Pridp
Peroxide 58 = £D 9% ~ 96 2 =3
Hydrosulphite £0 - 62 95 ~ 96 3.4
Peroxide~hydrosulphite 65 - €7 93 - 95 3.4







