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HISTORICAL DEVLLOPMENRT 8

The ancient Egyptiens were the first people who
used writing.
They wrotsy on vnapvrun vaper. Thoy used it tor reoord=-
-ing their cciencos nd difforent branches of knowledge,
us far buok as 4300 B.C. The word " PAPER " comes from
pupyrus, the first materiul used for muking peper.
Papyrue papcr is cciipoued of layers or strips out from

the papyruus otem ard prensed together.

The first induatrinl puper mill sturted at the
beginning of thin centiry in Alexendria, north Bgypt.
It i olaimed to huve bsen the firct meohuniged puper
mill in the Midlio Zant. The nperation sturted with one

machine.

Its outpnt van wpproxinutely IO Torns por day of
light weizht rolid bhourd £or emell voxec. In 1922, & new
wachino of sSiightly luvanr cr pueity was added followed by
another in IYylH. Jinco thea no cxpuneion hue tuken place

in this mill.

Thare ure nc plano to modernize the existing equipuent

but at some future date it muy bn repluced by a new inetall-

-Ation.
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The next developuent wi.s the foundution ol the Nationwl
puper Compuny. Thie mill is locuted at Tubia etst of
Alexandria. Heusons for selecting this locat.on <Te tue
proximity of rice growing ure.s and the port of Alexundriu
a8 well .8 tne pus@ibility of dischareging efiluent to the
seu. Two puper w.chines end i struw pulp planl otErted up
in 1940, New piyer wmachiues were added in I945, I96I and
1968. in I965 and 1970, reconditioning wnd rebuilding of
goue of the wuchines took place. A sixth .guchiue w.s udded
in I977. Thie mechine wes Originelly built in anotuer mill

at Suez.

In 1945, the Société Industrie..e du Wloyen Orient ™ SLIO"
wus foundea noruh of Cuiro. Tnis will sturted witn three paper
nechines producusug wrap, ing puper. It wis cou,lieacnted by two

8aall plants for uir draied eTey wud colour.d ooxboord,

A Bi1xth muchine 1s now uuder construction. It 18 inteuued

thut this wachine will produce 50 t/d duplex foldiag voard.

In the ewrl, wixtiea .hers wes un ingortant juwp in
production ceptcity in the counitry. At ubout Lne suue tiae,
in I96I, tue Buck kruft vaper 211l 1o Suez end writiug end

printing puper wils " Rukta " uLeur Alexundria, sturted.

. The Suez will used imported xruft pulp and was supposed
to use a purt of the uumble: cheu buguese pulp from the wmill in
Edfu wuich would start a few Jeurs later. Im 1967, i1t wus
decided to disaenile tine Suez .0ill .. order to protect the

equipnent from uilitus, motion in tue craticul Cunil Zoue.
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The machine wes reerected in tue National puper mill us

previously stated.

The Rukta mill started in I96I with & bleached rice
straw pulp mill anu two puper muchines 10 woodfree writ-
-ing and printing papers. In 1967, a 30 t/d mechunochea-
-ical rice straw pulp line und a waste paper pulping line
were added to supply furnish for the 50 t/d multilayer

board machine installed in tue same yeuar.

One year later, in I968, & third machine for writing
end printing ( 60 t/d ) wae added.
1970 saw the start-up of @ new bleuching plant for 100 t/d
of brgusse pulp. It wes designed to work in parallel with
the existing rice straw line. In 1976, the two oldest
paper muchines were modernized to produce 60t/d writing wnd

printing paper euch.

A new udditional rice strew pulp mill with 90 t/a
capucity iL now under coustruc.ion. The buaga ise bleaching
plant will be wodified to handle this gquantity of rice straw

pulp.

The la.t new enterpriese in the pulp und puper field wao
the Edfu buganse mill. It started operations in 1965 and

wus designed to produce 60 t/d of unlileached bugasse pulp.

?rom & review of the preceding parigraph it cen be
concluded thaut the buls or tha pulp wnd puper mow pyroduced

in Egypt is made with relatively modern equipment.,
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The existing puper industry produces about one half

of the papers currently consuaed in Eg,pt.

The papers produced ure printing and writing pupers,
wrapping pagers wnu boarde. lNo newsprint i1e produced.
The rew mutoriule uned ure rice struw, baguese, waste puper

and imported long fivre pulyp.

There are fiftesen puper mille and one wmurket pulp mill
in'Egypf « Nin3y of “he puper mills are suwall, primitive,
privately owncd rille with productions runging from less
then 1 9/D to 16 T/D. Tho coubined production is only
% /D . 4They praduce the lowsst grudes of course Wrupping

pupaT e¢nd chipbourd und ure murginally profituvle.

The production o tha Aaix ygoveruwent owned puper mills
io 440 T/D or nleoza to Y0 % of the totul production of

puper in Egvpt.

The curren® %otul puper consumption in Bgypt is 300,000

T/t or 7 %g. per cavitu.

T13 consunption ohould iucreuse to 590,000 T/Y by
1085.

The principul row muteriuls availuble for the product-
ion of pulp in Egypt ure bugusse and rice straw. Theee
short {ibre ruw nuteriule produce pulps similqr to hurdwood

pulps urd conveyuently theue mre limitutions us tc¢ the types

e




of pupers thut cun be produced using a high

proportion of locul ruw muterials. Long
fibre softwood ,ulp must be iaported to
blend with the locually produced short fisre
pulpe for the production of wo:.t types of

pu})el‘ .

At present rice struw .nd bugi.ese ure used

88 Tuw wuteriuls for the douestic pulp industry.

Thesge two fibrous raw waterials arce vvalluvle

1 much lurger yusntities thun used toduy.

AB u mitter of fuct, bugusve cun be coneidered
Ul u very uttructive ruw muteraiul owing to tue low
price of fuel oil which would serve ua repluceaent

fuel.

Theoreticully, certuin otier ruw muteriule
show some potentiul us fibrous raw muteriuls for
the pulping industry. However, either avulrlubility
is very Jimited or Lheir cost is so high that they

are of little or no econonic interest.

Al]l fibrous ruw nateriuls aviilible ut pr-sent
in BEgypt are of short fibre typre. The Egyptiun
puper industry therefore 13 for.ed to rely on imjorte

for long fibre julp.




The cost of fibrous ruw materiule available

in Eg,pt ie low cowpuared to otner countries.

Fo.lowing is u briel discussion of tue auin

raw muteriuls used in Epypt for pulping.

RICE _SIRAW_:

Eiypt is & awjor producer and exporter of
rice. The areu planted with rice umounts to

about 1 willion fedduns (420.000 ha), see Table 3.

Rice cultivut.on i3 concentruted in the Nile

Deltu .

Production naounts to approximnately 270'000
Tons of white rice . The corresponding quantity

of rice struw reaches approximately 1,000,000 tons.

Table (3) shows the ureus of crops under

cultivation which, in priuacipc.ie, could be cousgid-

-ered potentic.l sources of ps, er muking fiber.

Rice @truw hes been used for < consideruble

time in semi-industrial instullutions for wanufactur-

-ing coarse bourd w.nd wrup,.ing puper. Since 1923,

it is being used in Indvnesia for bleuched priuting

and writing paper,



The nill at RAKTA, estublished 1960, is probubly

the world's lurgest und leuding rice struw pulp
@ill. Rice struw is also usged by the Netionel

puper Co. und by Siame.

Totul consuaption of rice straw for pulping
is at present mbout 100'000 to 110'000 t/year.
Another 10'000 t/yecr of rice stiaw is being ueed
by tue soft bourd plant in Danietta.

Lerge quuntities of rice struw are used by the l
farners us fuel and even us fodder, despite the l

high silicua content.

Rice is planted in Muy und hurvested in
October-November. Delivery of rice struw to the
aille sturts in Noveaber und is completed in June.
It is purchased thro.gh contructors who deliver it
to thie aills in tuleg.

In princi;le, rice siruw iw in ubundunt supply. At
preocnt only a fraction of the uvailuble quuntity is

beineg used for ;ulping or for softbourd wauufucture.

PULPING F RICE STHad

D D D T D S S = D W P 20 WD P D = P s

An un.lysis of rice etruw is shown in tuble(4)
Rice stiruw cun be eumily pulped. An ulk.line cook is
couside vd to be the most suituble. There is no

vroven proceus for recov.r, of the co.king chenical.



Tnis is u severe handic.p for rice struw pulping. Further, the plant haw more leaves Thie is very
’ .

It geans tuaut tne bluck liquor , counbtuining .bout
undesirable for pulp and papermakiug operations

holf of the @traw quanvity and all of the cooking
based entirely on rice etraw,

chemlcuis, nus Lo e duaped., L[t chemical recovecy

were possible, dissolved orygunic materiul could be ' Another limiting fuctor is the high silica content
burat and steam generated. Cnemicals coald be of rice straw. It is the presenco of silica that
r-cycled and pollution would be much lower. ' cauges difficultioce when attamnting to recover

pulping chemiculs from an ulkalinc cook. It ie

The quality of rice struw rulp cun var
d responsible for very high black lisusr viecosity

considerdbly, depending on the wuount of leaves - o dod £ Custs .
at the concentrations needed for combustion un

and gheaths tuut romain in the struw after clean-
for inadequuate wludge settling ufter causticizing.

ing . These parts of the plunt contuin maiul,

non-fibrous cellulose. The resuit is pulp that Better removal of leave:: and shsuath3 before pulping
draing or dewaters very slowly. To u certuin would definitely be a step in tho right direction
8Xtent this is not undesiruble as shee’ formution because they contuin 3 to § times ao iruch silica
itey laprove. On the otherhund, it seriously liamite as the stalkes.

puper auchine apeed. Effective reaoval of sueaths and Unbleached i~chemical ric sruw pulp made eitner
nbleached eemi-chemica e atruw p

leuves would reduce pulp yield. Methods used today b 4 b 14 k vields fib vith good
Y 8oda or by a lime cook yields fibre

at Rakta ure rather Jffcciive. Heuce yields wure
et stiffness propert.ies. It could be used to produce

8%ill reusonubly high but the 1lp dewaters r
pdlp dewdaters very
corrugating mediuw of acceptuble quulity but puper

slowly. This problet wunifests itself oa vacuum " . 14 bo L e o m1 took
machine sgced wou ¢ low owing to mlov atos

filters in the pulping wnd bleachinug operations wnd
drainage.

on the ju,er mzchinea.
BAGASSE

Bagusse consiste of the reanunts of suyur cune stalis

Hew nigh yield varieties of rice tend to be shorter
in gize,
from which the sugar contuiuing juices have been

extructed by crushing.

-J.a




For decudes it wus used exclumively us fuel in the
sugur mills. Swall and older anills need all of
their bugusse for the generution of process stean.
larger .nd more .mouern malls have a surplus of

bagusae,

A & source of fibre for the production of pulp and
paper, baguswse is one of the newer developments.
Major inetallutions cume into operation aft.r world

war: 2 .

Many processcs were tried with varying degrees of
succesds . Success did not cowe until proper

depithing methode were developed und the alkuline
cooking process wus adopted. Tue first successful

mille were estublished in Peru (Paramongs) and Other Asias,

Today, bagusse pulping technoloyy ie well ostabliih-
-ed. In many purts of the world it has becoae
accepted practice w use bugusse a8 ruw muteriul for
pulping eand to repluce its calorific value by fuel

0il at the sugar mills.

Bagasse 18 dischurged continuously from a BJpar mill
during the crushing seusou. A pulp aill is not fuced
with harvesting probleas but it must yrovide storuge
to wesure @ supply of fiber dQuriug the many months
when the su,ar aill is saout down. Goust-wise, it is
very advantugeous to locate tue pulp will next to the

sugar aill. Iu this way, trunseportation coeis are

-1(Q=




avoided.

In Egypt, there are seven sugar mills in operution,
these mills and their bagusse outputs are listed in

Table (6).

Sugar mille operate ouly during the sugur cane
harvesting seuson. In Egypt the crushing season
lasts 120-140 days, @tarting around December 20th,

every year.

Only one sugar mill, EDFU, hus & relutively smull
bagusse pulp mill attuched to it. The actual output
of thie wmill is at present about 40 t/duy. The
availability of bagusse froam the EDFU Sugur ¥ill
would be sufficient for a pulp mill of 100-140 t/d

bagusse pulp.

The price of bugasse to be charged to a pulping
operation is essentially a direct functiou of the
qQuantity of oil tuut ie required to repluce the
depithed bagusse. It is econoaicully advantageous

to return pith to the supur mill for use us fuel.

The EDFU pulp mill bules und stores moist depithed
bagusse. Pith is returued to the sugar aill us
fuel. The cost of its depithed, baled bugusse is
US$1l per o.d. ton.

Bagusee would be availuble in lurge quantities to

the Egpptian pulp and paper industry. The preseat

-11-




supur cune yroduction, if coumpletely couverted to
pulp, would yield more thi:n 200'000 t/y of bleuched
pulp. The cultivation of sSugar cone husg 1ncreused
vteadily over th¢ j,ecrs .nd the povernmeut is

plonning furtner increnses.

PULPING OF BAGuook

Bupuwse is coupowed of two distinct cellulur coumtit-
-ueuts fibre and paith. The tibr. fruction cousiels
of loug, wlrong fibre bundles frou the rind and trow

fibrovigeul:r bundles within the culte wlalk.

This fivbrouy f{ruction is unu excellent ruw wa: teriul

for the production ot pulp und pi,er., The plth
fructiou counists of thiin wulled non=fibrous cells

thi't contilued the sugir juices before crushing.

These pith cellw are of 0o value for tne production of
pulp and poper,

In fuct, their prosence is detrimentcl to the production
of pulp wud piper  nd they must be reaoved prior to
ulpange Further, thnere is u dense non-fibrous w.xy
epidermil auterid which is of uo pupermising vulue.

In udditiou, bugusse cont.ins residuul vu urs wund other
wuter solubles wnd it inv.ariivl, coutiins wppreciuble
qUuantibies ot dirt, stones wud other foreign auteriul

thet enters the crudtilug 1ill with the caue.

-12-




A typ.cal com;osition of whole baug.sse, before
depithing is shown in Tuble (7) Rather significunt
variations in the composition can occur, duc to
differences in cune variety, cliamatic conditions,

time of cutting and mill operating conditious.

The first step in a bagasse puljpiug operation is

pith remove:. This is usually uccouplished today

in two stuges., In the first stuge, moist bagusse

in its nuturul etute of w . roximately 50% mo.sture

is shredded and screened in a rotary aill. Tne j.ith
along with some fine fibre ure rejected and returned
to the sugar mill. The uccepteu fruction contains
ebout 50% fibre und 20% pith. purt of tuis fraction
is conveyed to uh areu where it cun be stored severul
aontr® for use when the sugar mill is not in operut-
-i10n. Most suthorities ugree toduy thet bagusse
should be atored on u wled in bul«. The otuer purt
of the accejted fractioa is conveyjed to a wet
depithing operut.on wher. trne fibre content is reised
to 40X . The wushed fibre is druined, presced,
impreghuted with clkaline cooxking liquor, either soda
or kraft aund fed to a continous digester. Froa tais
point on, conventionsl wuashing, screchnli, wnd centrie
-fugul cleirning equ.l dent iu u3ed to yroduce finished

Julp.




by vurgaing tre Cuount, ot cookKinu_ cueulcul ond tue
dlgeuter awell tiae, wli crodes of puag 2rod sedi-
CueadsCiad to bleuchuvle cen eislly ve produced. 4
threc stuge Cul seyuente 15 wdegucte 1or wu 85°
01l hBlicos LuecCued pul .

USk_CF xICu Sl & Babador FUK FoPE Wan ING 8

A coabination of bugusse, puly und rice struw JRrORY

could offer certuin wdvuntuges. It would be rossiule
to use u hipn totul wmount of short fiure pulpy end to
mulntuln e good druinuge rule. The foruwution wnd sheet

properties would be good.

Strength properties cuniot be iucreused, neither dry

Btreugth nor initiul wet strengtn.  With wmodern gaper

auchines, problems with low initial strength cen be over-

-coae wiilh closed druws frou wire wud througtli tue Lresu

gection.

In Tuble (&) upproximutive furnish conpositious using

rice struw und/or buyusse puly ure suown. Furunish

Com,0sition ure (iven, considering uubl.uched or bleucled

eTades, rice struw of bugusse Fulp wnd reyquircd iaperted
pulp. Hice straw pul. wnd Ougu8o@ puli; can be uged

ulone, up to the given wmount or in Various coabinwtions

together, up to tne vaount _aven for one of the coa,uieuntes.

The Tuble (8) snows furtuer, thet soue erades of | uper

-1l4-



cannot be eusily mew.ufuctured only with indigenious

ruw materials ¢

= cement sack kreft puper. The besat kraft puper,
suitable for cewment back, is made from softwood
pulp. With a Clupack installation, a high

bagusse pulp content could be achieved.
= true linerboard needs softwood xraft pulp.

- Newsprint and muguzine puper (superculundered).
Purticularly newsprint requires groundwoed. The
only substitute for the true newsprint appeurs to
be the developments for chemimM®cusnicul bagusee
pulp. Agein for these puper qualities,opucity,
printubility, ink absorbency (during hignspeed
printing) und runebility (udequute strength for

the printing process) gre of prime iumportance.

USE_OF_WASTE_PAIEk

The use of wuste peper in Egypt follows stundurd
pructice. Probleme counnected wilh its use are
coamon all over the word :

- Uniforaity of quality

- Preseunce of dirt, foreign materiels und plustics
- Necessity of ink recmoval for higher grades
= Lower etrength compured to wood pulp

- Price




The preseuce of wel gtren_th puper in wosive does
not yet creute operuting provlems. 'This i1s largely
due to the fuct thut the piu,.er producer thewwelveu

«se litlle or no wet slrength resins.

Deiuking 18 not yet pructiced in Beypt « This could
provide « new source of 4ood grude fibre but the

cconomics would t - quire excudin:e tiomn.

1t is seen from tuble (2) thut peper consuation
is prowing ripidly. This wey result in o criticul gup
betweun tne deaund (nd the cupucil, ol btue e islinug
willse,
Accordingly it is very essentiucl to improve und
expund the enisting nilla. However thie cun.ot neet

thie totul domestic denuuds.

The futuce deaund is wulficient to Juutify the
consirucllion of & uuwaber of new millse.

¥e way clugsity future jluns iuto tiree Cutegories

1l - Jodificetions wnd uddiliong to exivtiug mille
to optiuize ineir ,roduction.

¢ = GSmuller projects suituble for private owners.

3 = llugor new projectya.

The first ¢roup congiste euvsentiully of projye.ta




to overcome the technicul w.nd gproduction prool-ms
fucing the existing wills in order to iuprove their

viabilit, and operations.

These projects wre identified us foliows :-

1 - For Rukta Pulp and uper will )

& - Expunsion und improvement of PM § to
& cupucity of 120 T/D insteud of the
existing 60 1/D.

®» - Expansion and iunprovement of the bourd
muchine to u cupucity of 90 T/D, instewd
of the existing 4% T/D.

¢ = Off muchine coater.

4 - Blectrolytic plant to produce chlorine,

caustic soda und hypochlorite.

2 - Por Nationul pu,er mil. 3
& =~ Modifications of F.{ 4 producing wrapping wnd

envelope.

D = idodificution of PA 5 to produce writ.ng
und printing puper.
¢ - Modificution of I'M 6 to produce writing and

printing paper.

§ « Por Simo puper Nill :-

Addition of & comjlete new 150 T/D multiply

bourd auchine.




Tue wecoud and the third groupe ure shown in

tables (9) and (10)

E-~SEEEE.LLBEASCEERRERENE r

= PFAO forestry paper, world pulp wnd puper .

denmund supply und traude.
= Centrul Bank of bgypt, Anusl report 1977

- Nation = wide wtudy of Bgypt'e pulp,yupcr
and Bourd Induwtcy, Studler Hurter liaited,
CANADA.

«18e




TABLE_ ( 1 )

PRODUCTION OF PAPER IN EGYPT

GRADE BASIS WEIGHT

&/a2
Writing and printing paper 40 - 100
Manifold 30
Duplicator (etemcil ) 70
Coating Baee 70 - 80
Greaseproof 40
Kraft and kraft Wrep, ing 40 - 150
Sulphite Wrapuing 55 = 60
Corrugating Medium 130
Kraft and Kraft Liner 130~ 200
Cover Paper (all grudes) 130=- 350
Duplex Board 250=- 550
Textile Cone Puper 270~ 400
Wrappings, (low grede ) 110- 240
Heavy boards ( low grade ) 600- 1000

TONS

48000

2000
2000
1500
1000
15000
1800
5000
5000
15000
14000
10000
25000
6000

124,00C  170,00C

AND 304103
» 87,700
156,000

75,700
145,000

VR ]
a3

(2)

TASLE

23, 7C0
1l<6,60C

IC CO..3U.
122,60C

N
-

IREON

-

uwrent;

TOTAL

151300

liner,
; and Boarad

(€Y%
Yritlng

e

ptica_
etc.

v

onsun

Indusiri.l, (i1acluding

Frintine
COrrigating,
sacx,

fal
\»

75,000

6C,0C0

45,0CC

41,530

46, 7CC

]
Q
N

oJ

hews,rint

1£,000 1c,60C 15,000 20,000

incl.
T production oa Raunla Nos. 1 & 2 P.M.'2 during

0 108

3,C00

cut due

c 96,250 t®oas,

b o
-

+ 1
DAL

i

speed-up prograa, the figure fell short to §7,7CC toas.

degazine

+ Sh




ZiBLE ( 3.)

AREAS_QF CROPY UNDER CULTIVAZION

1)
"

Rice straw
‘Bagnese
Vheat straw
Cotton
Plax

Corn (Muise )

1l Peddan = 0.42

FEDDANS
x_1000

1'053
145
1'394
1'346
s

1'830

«f] -

HECTARES

442'260

60'900

5t5' 500

565' 300

22'680

7681600




TABLE ‘12
‘ CHEMICAL CHARACTERISTICS OF AJOR EGYPTIAN FIBROUY HAW MATERIALS .
Alpha :
Pibrous Materiul Gollu’ioso Lignin Pentosuns Ash Silica ¢
% % - p : % .
- - .
\
Rice Struw 28 - 36 12 - 16 23 - 27 16 - 18 © - 11
Bagusse 32 - 43 16 - 22 27 - 32 1.5 -6 0.7=i.7
|
Flux Tow 50 - 68 10 = 14 6 - 16 2 = 5 0.5=2.71
Cotton Wastes 80 - 85 ' 0.8-«1.8
Softwoods 40 = 45 26 - 34 T~ 14 <1 £0.2 :
Hardwoods 38 - 49 23 - 30 19 - 26 <1 £0.2
|
Note ’

% Bone dry basis. !
89 » Depithed " bagusse.

p®® Not avuiluble in Bgypt ; datu iucluded for coumpurison to Bgyptian

ruw auteriulse.




TABLE (5)
PHYSICAL CHARACTERISTICS OF MAJOR BGYPTIAN FIBROUS RAW WATERIALS

)
’ Average Fibre Length Fibre Length vlo

Fibrous Material in am Diameter Ratio
| ' )
Rice Straw 1.0 - 1.2 120 - 130
Bagasue l.4 - 1.5 65 = 75
Flux Tow 10.0 - 30.0 600 - 1300
Cotton Wuste 6.0 - 20.0 300 - 1000 '
Softwoods gee 3.2 - 3.5 90 - 110
lUardwoods #¢ « 1.2 - 1.4 40 - 65

Note

®# Pibre dimensious are subject to considerable variation
depending on source wnd growth couditions. The figuree
given in this table are however, good order of magnitude

figures.
4 % " Depithed " bugasse .

¢ % ¥ Not availuble in Egypt; dutu included for coupurision

to Egyptian rew muterials.
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TaBLE__(.1.)

MOIST BASIS  Q.D.BASIS

% %
Wauter 51 -
Water Solubles 4 8
Dirt and Ash 3 6
Pith 4,7 Jo
Useful Pidre 27,3 56
TOTAL ¢ 100 100
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