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The cane sugar industry, which is concentrated in countries short of wood
resources, produoes oconsiderable quantities of a ligno-cellulosic material
vhioch has proved to be quite suitable for panel and paper manufacture.

Interest has been centred on sugar cane bagasse because it is an industrial
Wy-product of relatively low value, especially in countries where the fibre
oontent of the ocane is higher than 19¢ and because it is generelly produced in
5 couniries and regions of the world-which are shori of wood resources.
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The mill-run bagasse contains a large fraction (25 - 30%) of a non-fibrous

material, the pith, which must be removed.

Moist depithing of the mill-run bagasse is the most appropriate system as it
solves the problem of pith disposal by using it as fuel a1t the steam generating
plant of the sugar_factory. Bxcessive: disintegration of the sugar cane prior to
sugar extraction would give a high proportion of fine fibres which will be
separated together with the pith. Such highly disintegrated bagasse would also

give lower value panels.

A\ panel mill should be planned to run 11l the year round on stored bagasse in
order to avoid excessive capital cost, social problems resulting from a seasonal
industry, the problems of storing huge stocks of panels, and the difficulties of
establishing an appropriate programme of production to face the actual needs of

the markets

Natural drying of bagasse during storage is the only applicable system 2B

artificial drying would give rise to many technical and economical problems.

Transport problems of bagasse from the sugar factory to the panel mill could

be reduced to a minimum if the panel mill is built next to the sugar factory.

If bagasse is to be processed into particle board, it should be baled and
gtored in open stacks and left to dry until its moisture content drops to + 15 %o
The latest innovation in bulk storage in the dry state looks very appealing from
both technical and economical points of view, provided that it results in approe
priate drying of the bagzasse. In case the bagasse is processed into hardboard or
€ other iypes using moulding, the wet bulk storage system would be the most appro-
priate.

When adopting the storage system of biled bagasse, great care should be taken
with regard to the way of building the stacks, with sufficient air gaps beiween
the balec to preserve the bagasse 1gainst discoloration and decay due to destruc-
tive fermentation. Oreat attention should also be paid in providing a fire-fighting
systenm.

Bagasse is not a cheap raw material; its fuel replacement value and baling
cost are the main iteme of its cost. However, if the panel mill is a complementary
plant to a sugar factory where surplus of bagasse is available, the economical
picture would be oompletely different. Bulk storage would also oontritute to
some extent in cutting down the cost of the raw material. o

-
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Before processing the dried bagasse into particle board, the last pith

fraoction should be separated by paoumitic clissification or sifting.
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In the UAK, sugar is produced trom came sugar which is mainly
. grown along the Nile Valley im Uppor Egynt.

Dwing the coming scason of 197071, the six dpgyptian sugar faom
tories will crush 6 milllon tous of cane, Vith the expansion of the
aetual rills and the putting into operation of a seventh factory, under
construction, it 38 expectod to crush 8 uillfon tons by 1975~76. The
ultimate production of one million tors of sugar from care is cepected
to bo attained around 1980, whor an eighth factory will go intc operation,
This target being achieved, furtker ezpension im sugar production should
be obtained from sugar beet vhich is aciually grown experimentally in
the Nile Dalta,

Being & country short of wood resources, the UAR has either to
depend on imported raw materiel for its paper and board indusiries or
to promote the use of ligno~cellulosic uaterials availahle ironm annual
planis, wainly rice straw, flax shives and bagansue, For the ;roduction
of parels, flax shives und bagasse proved to be suitable material and
both are available in UAR} bagasse has the advantage of being available
in large quantities as a by=-product og cene sugar factories.

For many decades, bagasse hat been used by the cano svzar facto-
ries as fuel for steam and power generationj and in almost all cuses,
the bagasse produced is largely sufficient for that purpose. Moreover,
vhen the crushing capacity of the factory excceds 4000 t/day, a surplus
of bagasse could be obtained, the value of which is largely deponden® OB

a, the efficiency of the steam balance of the factory
& b; the fiber contents of the cand,

]
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In the Epyptian sugar factories where quirtuvple effects are used at
the evaporation stations with bleeding from these vessels and where
the fiber contents of the cane ran;cs betueen 13,0 and 13.5 %, one
should expect & surplus of + X0 kge of BeD. fiber per M.I. of cans.

Taking into consideration the big size of the Egyptian sugar
cene factcries where three of them will crush 1,5 willion tons of cane
each duxring the season 1975, end that the oil resowrces of the country
are superior to the local needs, it is quite evident that bagasse should
be considered as thae most appropricte ligno-cellulosic material for the
future expansion of paper and board industry in UAR,

Bagasso & the requiroed charactoristic for use in the manufacture
of Poncls

The particle board industry originated with a view to utilising
 cheap industrial wood waste. Expanding plant capacities and the demand
for producis of higher quality have ehanged the picture, and an increa-
ing number of plants are using round wood or waste wood from the forests,
Market requireménts, both in the furniture and building industries, have
also forced the producers to manufacture high quality multi-layer boards
which can be made only of engineered particles or properly classified

vaste material such as flax shives or bagasse. Intorest has been cen=
terod on sugar cane bagasse for two maln reasons:

a. It is an industrial by-product of relatively low value; in coun-
tries where the fiber contents of the cane are higher than 15%,
the surplus of bagasse representis a problem to the sugar factay.

b. It is generally produced in countries and regions of the world
which are short of wood resources,

Although bagasse as a rav material for particle board has the
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udvantages meintained above, it has ulso shortcomings. When loaving
the sugar nill, the material is reduced to indetnrninate particle sizes
& shapes and contains a large froction (25 - 30%) of a non=fibrous sube
stance, the pith, which is detrirmental to the board .uality and must
be reroved, The parvicle £izes und shapes of tha material dopend maipe
1y on ttc system of cane prepuration and sugar extraction. The intoret
of the su.~r factcry is a thorough prepiration of the cane to ittain the
marious ~usor extraction, Knives aud shredders or koives and crushors
are voecl before the cane passes & seriesof tive or six mills, During
the lact night years, a new syutem for sugur extioction from cane has
been “evecloped; it Is erpected to repluce the classical crushing and
nilling syotem in the future. The new principle iz {o extract sugar
frou cane with hot wator in a couunter-curront system where the part
played by the mills is revtricted to partial extraction and to bagnsse
devaterirg; one extracting mill and one dowatering nill are used to-
gether witi: water extracting system, In certain cases, the extraoting

mill is replacod by a cane disintegrator.

The pith fraction being objeciicnable %o the board industry, as
mentioned uwbove, and as ell depithing systems canmmot distinguish
between pith and fine fibers, deep dirintegration c¢f the zane prior to
extraction would yield a bagusse of relatively fine perticle sizej cone
sequently, a highor fraction of fibers will be separatcd along with the
pithe The new systea for cane extraction would be the most appropriate
from the viow point of board manufacturse, provided no cisiniegration
of the cane is practiced before the extractor.

Hereafter, is the averae screen classification of bagasse ia
" ¢wo different factories: :




Xows Efy
Extraction cysten hot water extraction  straight milling
Cane preparation knives knives & shredders
Retained over
ASTH Noo 7 37.00 . 30.00 %
' ' 10 16,30 17.20 %
' ' 14 15,00 - 10,30 %
v v 20 18.00 13.20 %
vt 25 6.10 7.40 %
t v 30 A,60 | 9.50 %
Pass through - ' ,
ASTM No. 30 3.00 o 12.% %

The records of the last five years show that particle board yields
from depithed hagasse, vhem cane is shredded, are at least 10 % less
than those where no shredding is practiced.

fresh bagasse at the outlot of the mills has the following com=
. positions ' '

-~

Suerose 1.6 = 2,5 %

Reducing sugars 4 0.2 % .
Ash - 2 1.5 % -

Cane 1ipids 1202

Moisture _ o %

Lignin, cellulose

& pentosans a2 &b

Before it is processed in the board mill, the bagasse should be
dried to an averzage moisture conteat of 10 - 1985, Ia the Bgyptiaa
plant where a thres layer , board is sanufactured, the surface material
wsualiy contains g 12 § modsture vhile the core saterial should be
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further dried to & moisture content of 6 $%. A question now arises as to
vhether the bugasse from the wills is to be arciticially dried or
preferably subjecied to natwral dryinge To adopt eiiher of the two
methods, ono hes to decido first whether the board induciry would be
scasonal end run  parallel with the sugur aill, or it woulc rum .

. ~ ghe year round on stored bagusses It is obvious that the
decision chould be for a board uill running all tho year round in
oraay to uvoid cxcessive capital costs, socicl problous resultin, from
a scasonal industry, preblensof storing huge siocks of poneis and

whe dif tcultievs ol establishing am approprisio projsra.uo of produce
tion to foce the actual noeds uf the nmarcat. It is clc:r that artifie
cial drying has no justification znd tlav nutural dryi:n; of bacasse
{s the only solutions Under the cliuatic econditions prevalling in
Upper Egypt: vhere the raimfall . is quite rare, the noistuze contents
of baled bagucse storcd im the open dryrto 30 % after tie first month,
to 22 = 25 % aftor the second month and to 10 = 15 € aficr the fourth
monthe, This noans that at the be;inning of the cuanc crushing 82a80h
vhich lasts for 140 days, the panel plant siould hove in iis stores

a quantity of driod bagasse sufficient for its neods during the sane
poriod;

Naturel drying of bagasse has another great advunvage that is
the destructioa of its sugar content. by fermeniation during storage.
In order to destroy the sugar content. of the bagasse, it is rocom=
mendod that the bsgasse should not dry rapidly.

The folloving table shows the chanyes in the composition of
bagasse during storage in the open:
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Fresh After 20 days After 50 days After 100
Bagasse of stcrare of storage days of sto=
IR lﬂg‘
Date 9/4/67 /5/67 20/5/67 18/7/67
Moisture % 51,8 39.5 16,0 10.0
Sucroce % B.D. 40?9 0024 0016 0.10
Reducing sugars
,‘ B.Do 0'1’0 006? 0027 ) 0016
dater soluble , )
','a B.Do 90“' 300 2.9 ‘.9
Pith % B.D. 21,6 19.3 20.4 19,7
ribers % BJD. 69.0 7.7 ’ _ o7 78.4

Agtual & Potcntinl ond uses of Bagasse

During the last season, the Egyptian cane sugar factories pro=
duced g 700,000 tons of B.D. bagasse, o4 % of which wes used as fuel
to produce stoam and electric energy necessary for the sugar industry.

Taking into consideration the heating value of bagusse, the quality of
bagasse used as fuel corresponds to r 250,000 tons of fuel oil worth

& 1,375,000 at a price of fuel oil of £ 7.5 per ton at factory. Plan=
ning for a futurc cxpansion of paper and board manufacturs tron bagasséy
all ilie steam gencrating units which have been installed during the
last 15 years are designed to burm bagasse or oil,

The first trial to use bagasse as & substitute for wood -board
products was the installation of a particle board plant annexed to Kom
Oubo sugar factory which started operation in 1961, The plant wvas de=
signed with a basic capacity of 40 M,T./day of three-layer boards of
19 »/m and having the possibility to produce boards of 6 0 25 /m}
densities rauge between 0,5 to 0,75« Kom Ombo factory has been chosen
on the basis that it would ocrush 1.5 aillion tons of cane by 19733 by
then, all the needs of the particle board plant vill be ocovered .Yy
the surplus of Lagasse, Fresh dagasse from the mills is depithed,
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baled and stored in the opon to dry., At the vanol plunt, bdagasse with
moisture contents of ¢ 15 % 1s shredded by hammer nills, pneumatiocally
classified to four fractions: coarse to be returned to the hummer mills,
core material; surface mterial and fines, mainly pith which is burned
togother with the trimmings and sanding dust to gcnerate superheated
water for the plant., bLlectric power is supplied to the plant from the
sy;ar factory. Urea=formaldehyde is used as glue and the plant is
equipped wvith a multiplaten press of 12 openings to produce panels of
4 x 12 feet, The total annual exchange savings of tihe project amount
to £ 4004000,

-

In 1965, a pulp -&u using bagasse as rav material started ope=
ration} it is annexed to the Edfu sugar factory (cap. of 1,0 m‘llioa
M.T, cane/annum) and is planned for an annual throughout of 18,000 M,.?.
unbleached bagasse pulp by the sulphate process.

¥ith the exception of the chemical recovery furnace and ancillae
ries & grcen liquor caustising outfits, vhich were planned to suit
double - the pulp will capacity, the rest of the process stations were
designed to suit a production level of 60 M.T./day unblcached sulphate
pulp.With regard to bagasse depithing, a two-stuge depithing system is
in operation at Edfu milly Stage 1, kaown as wet depithing, handles
the frosh bagasse from the sugar millj the pith fraction is peturned
to the sugar mill while the up=graded fiber fraction is baled and
stored to cover the needs during the off-season of the sugar mill,
However, a part of it is directed to the 2nd staye depithing station,
known as mnoist depithing, where the fidber content of the"acoepts' . .
advanced to around 90 %, The "accept¥'gre then meiercd to a Pandia
kettle, Vashed pulp from the brown stock filters is scrcened is swo-
censive stages and clean pulp froam the sgreening statioa is devatered
in a vacuun filter and processed $0 a diso press to advance the dry-
lﬂdthpﬂphm% Mithmdtmmau
speed fluffer and a flash drier, .
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For the coming years, three muin projects are actuully under

considerations

1. To increase the capacity of Edfu pulp mill to 42,000 M.,T./year of
unbloached sheat —ulp, After extension, the annual needs of the
pulp mill will amount to 1004000 tons of BeDe depithed bagasse,

2. To build two plants for the produciion of 15 million moulded crates
to pack fruits, vogotables and goft drirks; urea=-formaldehyde will
be used for fruit crates while phenol formaldehyde wvill Le used for
goft drinks orates. The expested annual consumption of depithed
B.D, bagasse for the two plants 18 4540CC M.T,

3, To build a newsprint paper mill vith an annual capacity of 1004000
'M.T. of paper. This mill will be annexed to Kous sugar factory (ann-
ual grinding cape 1.5 million M.T. of cane) and wvill consuae all the
acceptod fibers from the abov3 nentioned tugar mill and will be supp-
lemented by depithed bagasse from a near factory.

¥hen these three projects are realised, 30 % of the bagmo pro=
duced by the sugar industry vill be corsumed by the board and paper in-
dustr,y;'

-

Prige of Degithed Bagacse

Yor the time boing the only user of bagasse is the sugar industry,
either as fuel or as rav material for board and pulp panufacture,

Under local conditions prevailing in UAR where the panel plant is
owned by the sugar industry and annexed to the sugar will, and taking
into consideration the climatic and economic factors, the most appropri-
ate procedure for bagasse handling would be the folloving: ‘

1, Presh bagasse from the sugar mill is depithed and the pith tncuon
is returned to the steam generating plant of the suga tactorg

2. Depithed bagasse is baled and stored in the open for a period of at
least four months to destroy its sugar contents and reduce the mois- ‘
ture content to the level which needs a minimum artificial drying
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of the matericl before processing,

Although the bagasse consumed by the panel plant ecould be pare=
tlally or totally & surplus of the sugar factory, especiully if its
grinding capacity cxcceds ore million H.T, of cane per annum, it is
acoounted for its fuel replacement volue plus running costs and ine

- vestment cost, The following table shows the split.down cost per tom
of depithed and baled bagasse on B.D. basis., Fuel replacemont value
1s calculated froam a heating value for B.Ds bajasse of 3800 kg cal/kg
and a price of fuel oil of £ 7.5 per ton ut the sugar factory; . Powey
for the panel plant is purchased rroz the sugar factory Zor £ 0;009

per KWH,
Cost of Depithed Bayasse
(Bone Dr is

Depithed bagasse M,T./jear 15000
Powver for depithing -~ EKWl/M.T. 52

8/ ton
« Fuel replacement 2,850 .
= Power for depithing station 0,468
« Powver for baling ; 0,090
= Binding wire for baling 0,558
= Repairs & maintenance ‘ 0,077
« Transport to stacks &k piling 0,052
= Lebour & overhead charges 04427
« Capital costs " 0,300
Tetal production costs .o &,822

In the UAR, the only competitive rav matorials for the mamsfes=
ture of panels other than bagasse are flax shives used by tuvo plants
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manugacturiny puriicic Loardy and rice tiraw weod by one plant manue

focturing “urd hoards

Be' w 15 o tuble showineg tre comprrative prices of the
threa rav matoricl in £ per 0. at the pancl plant,

Bagrasea (BeD,) Flex shives Rice strav
Price per M,7, & 4,82 4,40 250 = 4,20

The pricc of »lee siraw, wilch is us¢d for both the paper and
hard-beard iucustry, is largely dependeut on transpovt cusis from field

to factorye

Taking into consideravioa that flax shivee Dbave a moisture cone
tent of # 10 %, the prico would be almost ideniticel to that of depithed
bagnsse with molsture content of 10 %,

-~

Transport of Bagasse from Supar Mill to Panel _!3!:1.11

It has been plunned for the actual bzrasse pcnel mill, within the
linits of availobls postibilitles, to ninimize the tramsport problems
of the raw naterial.

The bagasse storage area is located about 1,5 kn, from the do=
pithing and baling stations, both of which are built rext to the bagasse
conveyor from the sugar millas, The panel plant is located 500 m. ‘rom
the nearest stacks. DBaled bagusse is loadcd on trucks which pass over
a veighing bridge before delivering their louds to the storage arca.

The crushing season of the sugar factory lasts for s 140 daysi to cover
the needs of the panel plant,an average of 100 M.T. of B,D, bagasse
should be baled per day. However, due to the fact that the fibor con=
tent of the cane increase gradually with the progress of the crushing
season, the quantitles of baled bagasse follov the same pattern,attain-
ing a peak during the last two months of the seuson (15 March = 20 May)
when 200 M.T. of B.D. depithed bagasse are baled per day.

e — - —
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The aiyr=dried begause is transported from the bagasse storse to
the bale breaker of the panel wmill by $ractors und ¢ruilers which are
.weighed before unloading, Some 80 M.T, of ary boles ure always kept

et tle balo Lreakcr to secure non-stop muwming of the pauel nmill.

Althwugh the above mentionod solution hias tho drawback +{hat
panels have to Le transported soue 800 lm. to the main end users, it
hus the advantage of cutting down the irarsport costs by # 50 % had
the punel mill been built neoar Cairo and bagasso trausported from the
sugar fuctory t0 the panel mill. These savings sre mainly due to the
folloving reasons:

1, the rolative shipping volune of balod bagasse to finished panels
iz of the order of 2 ¢ 1.

2. the expected losses of bagasse during transport and double hande
lingg

The problem of transporting bagasso over long distances will rise
vith tho neu projcct of manufacturing uoulded erates for fruit paciking
as it will be imprectical to transport nillions of empty cratos Jor
hundreds of kilometore; consequently, the bapasse should Lo transporied
to tho‘sitc of the crates nill. Tho only solution would be to compress
the bagusse bales to a mixinum density to reduce transport costs,

Pro=progessing of Bagasse

&e hin

As stated at the beginning of this paper, the pith fraction is
objectionable to particle board manufacture and should be removed, The
high specific area of the pith & its seloctive adsorbtive power affects
the mechanical properties of panels. PFurthermore, as pith is a non-
fibrous material, it tends to absord moisture and swelis, Due to its
high specific area and adsorbtive powsr, the pith increases the consump-
tien of glue and the panels manufactured from bagasse oontaining pith
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gre ancizble Sowasds molsture absorpiion and dimensionnl changesy und
gince wh? plue represonts the nost costly ltes, tho presence of pith
viil seriously aficet the monufacturing cosis. With vegard sviux to con-
tert  @he vocords of the Fiyphinn bagasse particle Loard mill shog

that in ficsh bazasso sugars are avenly disteributed in both fractions:

fiboers b llitb .

Three different methods for bsgasse depithing exra discusscd haree

afpore

] v dzndthingt Lholo bagasse is baled and the ajr-dvied bagasso is

o Duy URDINIM
handgled in o haswer mill follouzd by pasuiatic sonting or cerconing
for piti suparation before further processing, This nethod, having been
$outed uew veveral tiunes on eun inavstrial secale st ¥om Umbo mill,
has the Qisadvantages of producing considerablo quantities of pith &
fines superfluous %0 the fuel noeds of the panol nill  thus croa=
tinz the problem of disposal of sueh bulky and inflomablo naterial,
The only pessible use of the pith fraction would Le to uix it uith
moiasses for {eddor preparatvion.

2, et dopithings As in the foruor wethod, whole bagasse is baled,
After arying, the bhagasse is thoroughly wotlted and the slurry is
treated in & depithing machine where by rubbing the pith gets loose
{ron thé fihers, ond pith dirt and water-solublo subsiunces aro sepa-
ratods In this method, both the fibers and pith have high moisture
contents. To rancer the pith useful, it cliould be dewatered and

« driedj i{ ibe fibers are to be processed into particle board, they
should also be artificially dried,vhich would be a heavy burden on
the econviics of the panel mill,

3. Moist depithings In this method, fresh bagasse from the sugar fao=
tory is handled at a haumer mill where pith is broken loose and se=
paratod from the fiber fraction. The pith fraction which amounts to
20 = 25 % of the whole dagasce is returned to the uteam generating
plant of the sugar factory and the fiber fraction which still cone
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tains 508 5 = 8 9 pith i3 balode It ghould Lo umphosized that the
pdth fraction contoins some 20 = 2% %% of fine Tibers acceptod by
{tho sereca orifico ol tho machine.

The evuluaiion of the above mentioned tirco methods shows thut
the third nothod, nuzely moist depithir:, is the most aprropriate aad
post eeconomicil for panel manufucture fron bLaposse.

Anothox important feature of depitbing "will pun' hagasse is ithe
reduction of bulling,transport z2nd handling coss by 20 % of cost If vhole
bagasse s buleds  Furthormove, if 20 ¢ of the pith iz rewoved prior to
baling, field lowscs in handling bagasso, which amount to 10 %, will
be reduced by 20 %;

4% Kom Cubo factory, the needed quantity of bugasse is deviutsd
from the uain bagasse conveyor Lo anotier wiio loading to an eloctro—
magaet suparator aud fed to three depithing machinos in porailels Tho
{iber fraction is furtier conveyed to the bualing station while the pith
fraction in pnounatically conveyed to a cyclone; the sevoreted pith
fulls on the moin bagasse conveyor fecding the stoam boilers.

b, Baling

Due to censiderations of the Jayout of Koum Oubo sugar factory ia
relation to ihat of the bagesse storuge arca and tho panel mill, de~
pithed bagasse has to be baled for convenlent tranSportationQ Bagasse
is pressed into bales of 30 x 3C x 60 on of 6.3, density (B.De fiber
basis) which are socured with tie wires, The tie wire roprosents the
main item of the baling cost, Although the moisture contont of fresh
bagasse is & 50 %, tho moisture conteat of freshly cepithed and daled
bagasse is ¢+ 45 % due to"windage"effect during depithing. Bagasse bales
are stacked in the open to dry for s period of 3 to 4 months, Sufficiemt
air gaps botucen bales are provided to allov the escaps of evolved




- 1 -

heut rac alechol vapouws produced duplng Lhg fouacktoaticn ol suiarse
oo Fibaw sertiy, f crylng

Wlor the meisture content  of ile holes dvep to 1S5 (%5 the materw
icl can le rroceoued Luto paneld and the Jiret step i to tuke off vre
tying vives and o bae bales thiroupk a bile brecker isllewed by a
hornaier nill £ Lerok down bhe fibors Lo tho Ceslred dinensionse. The

fibors ana taer clessiiled into four fractliony, nonelys

a. Comise particles which are roturned to tha hemner mill.

be Core naviriule

C. Surfrce anioxiale

A. Pith & dust which aro conveyed to the superheatod watur geuerator

for use as {13l

Phe surface iracticn does not noed any furthor drying provided that its
nmodsture content does not cxueed 15 j%. lowover, tha eore uaterial is
driod to a noisture coatent of 6 % ip a rotary drier using superiizatod

gater.

Problous of :Ltora e ' R

Poth tho board and pulp mills of the 5té, des Sucrerios & Distil-
lerie d'Egypte roly on the classic system of baling depithed bagesse
and storing in stacks, Bach stack is 14 x 29 x 6 o] ample distances
should be kevt Letween stacks to leave suffigient air gaps to allow the
escope of alcohol vapours and heat resulting irem the formentation of
sugars; the volur2 ol gaps reprosents about 25 = 30 $ of the total vole
ume of a stack. Reocords on bagasse storage in UAR show that a staok
built without sufficient air gaps has completely decayed after five
months of storage; 4in the center of the stack, the fibers twrned dark
brown and containcd 6 % of fres velatile asidity caloulatod as acetio
acid. The heat build=up from the exothormic desomposition of sugars
producoed a kind of destructive decoaposition of collulosio lgt.rttl;
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Tho baganse atvieliing such dogres of altoraticn i of ne valuo to
ranol op papsr nenufacture. On the contrary wita properly buill
stacks, tho osiusd 18 prosorved quive sutisfaotorily and its dicco=
loration iz ncpligible.  Laboiratory prepared boards carricd out with
artificially dric¢d fresh bagasse and with stored bagasse Vo not show
any significont differonne in mechanical proporties of tha panols,

Anotlier prob;om whioh might arise during storage is rould grovth,
especially vhile the moistwre content of the bule is  till high.
The following wull uoulds have beem isolated: Aspergillus 8p.y Pancile
liws spae, Fusarium spe and Rhisopus nigricans; the first being the
nost doninating. Investigations showed also that sush grovth on dow
pithod bagasse is uuch less tham om whole bapsnsse and that all mould
grovth stops whon ihs moisture content of the bale attains 23 ¥, PBa=
sasse resulting from hot extraction in counter—cwrrent, known as diffu=
sion process, 18 nuch less susceptille to rould growth than bagasse resul-
tiug froa thoe classic cans willing process, In the forrwer process,
the bagasse is almeat sterilised during a retention time of 30 minutos
at 1+ 20°C, It was also found that ihe addition cf borax io {resh ba=
gasse at tlha coucentration of 0,5 # B.D. materiul chcoked all mould
grovth, Illowevery, as mould growth is limitod to the external parts of
the stacks, and as it stcpe after the first month of storage, it was
found unnococsory to use any funglieide,

The greatest danger of baling and dry storing is the danger of
fire, Dry bapgusse is influmablsg once fire staris im 2 stack it is
inevitably very difficult te stop it and the only possible neasuro is
to try to isolate the burning stacks to prevent the fire froa spreading
to the whole storage area, The danger of fire does not only mean the
loss of the rav waterial, bdut also the shutting dowa of the mill for
a poriod proportional %6 the guantity of rav material lost., The follow=
ing precautions are necessarys
1. A distance of 25 n, should bde kept detwesa stachks and a distanse of

Ao-utmmmdmumunmmh
pormit easy cireulatien for fire fightiag.
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2. Tho space betweon stacks should be kept clewr of . any bagasse or
WOrUS ..

7, To provide a net of wator pipes kept always undor pressure and acce=
sible to ull slackse

A nore elaborate system for fire protection is used at Kom Ombo
panel mill wiere each stack is lodged inside a retaining thin wall ‘L'
shaped, At tie top of the wall are fixed water pipes with jet noszles
to floocd the top of the stack with vater in case of fire; another set
of noszles would forz a water screen between two stacks, The capital
cost for tuo fire tighting system together with the insurance cost for
the bogasse stores inoreases the production cost cf panel by g 2 %e

To sum. , the disadvantages of balins storage are namelys
tho considerable baling costs, danger of fire, large smoe required and
oventuul deterioration of the raw matorial during storage 1f stacks are
not correctly built,

Aotually, deviating from the baling storage systom, thore are
throe systoms for bulk storage of bagasse, The first is the Ritter pro-
cess where the bagasse is impregnated with a biological liquor and the
bagasse elurry is flushed to a large storage area, By the addition of
snall quantities of molasses, the initial culture solution is multiplica
and the liquor used for flushing is recirculated. Bagasse is roclaiazed
in a slurricd form st the bottom of the pile., As a result of such bio=
logical treatment,sugars are wsed by the bacteria and part of the vater
seluble substances contained ia the bagasse are dissolved,

The second cy-t-u)hu been lately developed in . . - - Rioco
vhere it wes found that bagasse can be effectively preserved ia bulk,

simply by keeping it wet. The storage pile is oa a sloping conorete
slad and water is pumped over i, Draimage is collected and rewsed.

Y, New Developments in Handing and Storage of Bagasse
Dr. J. H. Payne; Sugar J-urmsal, Jan. 1970.

e
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(2)

Tho thiid syslem nas been develcped in Louisiang viiere it
wos foune * .t if frc.hly milled bagasse wus piled with certain pre=
cautions aut in cuitably large pilcs, a celf protective essentlially
ancroole storaje resltsd which inhibited the destructive fcrrmanta=

tion apd tect bhulld=upe

The z2-i's of bulk storage of bagasse over the classic bale sto=

rac~e® ars uainly
l. Less cap:ial costs,
2. The costls Jor handling and storing are reduced to a Aminimnl;
3. Better presorvation of bagasse and uniformity of raw uaterial,
4. Elinination of fire risks espocially in the wet systons,
£+ Less crace requirencats,

So far as particle board manufacturing from bagasse is concorned,
the vet ...k cicrage Systess cannot bo used as the reclaimed bagasse
should be davatered ond then artificially dried,vhich would offso: the
econonics of such system,

The third system, namely the dry bulk storage, looks quite suite
able ior particle dboard nanufacturing, provided that moisture content
0% the pilie drops to 15 5 after a reasonable storags time of three te
five mcntho, However, if bagasse is to be precessed into hard board
or other types of panels using wet forming of panel, the wet bulk sto=
ring system would be most indicated.

Conelusions

1. Bagasse is suitable, as fibrows material, for panel manufacturej the
pith should be removed to secure optimum mechanical proporties & te
cut down the glue consumption, .

2, Nolst depithing of the nillerun bagasse is the most recommended sys-
tem as it solves the problem of pith disposal by burning it at the -
stean genorating plant of the sugar factory,

&/, Bulk Storage of Bagasse
D.R. Bernhanrdt; Sugar Journal, dsroch 196€,
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nxeessive airintogration of the suger cane prior to sugac oxiraction
would give a hi,it proporiion of fine fivers and a low vicld of dow
pitied bagneso s uvell o5 a low yiecld of praoels {ron drica fibors
duo Lo the foci thnt eny coumercicl equipnent nsed to sepurnte pith

fron dricd ba,abio vould not distinguach pith froa fine railors,

A r.uei mill sheuld Lo plaanad to run all the ye.r round c¢» stored
bapasze to wvold ¢reussive capital cost, social yroblens yoesalting
fron 2 seasoanl industry and tho problons of storing hugo stocks of
pancts & tio dirficulties of c¢stablishing an approprinto progran ol
production to foce tho actucl noeds of tha narket,

jlatvral drving of bagasse before procossing into panels is tho oaly
applicalle sy.tcn as artiiicial drying would ;ive rise to nany teche
uical and econonical problomse

Trans;ort provlcns of bagasse from the sugar factory to the pauel
mill could b2 roduccd €0 miniamum §f the panol mill is built next to

the sn ar factory.

1f bagasse has to be processed iato particle hoard, it shcould be
balod and storcd in st-cks & left to dry until its moisturo content
drop to 4 15 s Tho latest innovation in buli storage in the dry
state is very appcaling from both tochnical and economical points of
viou, providcd it results into an approprlate drying 6f the bagasse,
In case bagasse is procossod into bard board or other types using
wet foruing, the wat bulk storage systcm would bo the most appropri=

ate,

When acopting the storage system of baled bagasse, great care should
be given to tho way of building the stacks withk sulficient air gaps
betvcen the bales to proserve the bagasse agaimst discoloration and
decay dus to destructive fermertation.

Great care should also be givea to the fire-fighting systeu,

Bagasse is not a cheap raw naterialy its fuel replacement value and
baling costs are the uain items of its cost, Hovever, if the panel
mill is a captive plant of a sugar factory where a surplus of bagasse
is availadle, the economical picture mould be completely different,




Bullk storaje uould alse contribute to some oxtuat in Cuiting Goun
tho cost of ths raw uaterial,

10,.Ceforo processing the driod bovacre into particle borra. th: A

pith fraction should be soparated Ly PROwALic elunsificaiing on

sifting. A throe-layor or multi-layer board i8 reco- icried to
obtein optiiua quality,









