G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible
copy was used for preparing the master fiche.




UNITED NATIONS

ECONOMIC
A N D 28 September 1965

SOC'AL COU NC“. V< Original: ENCLISH
R —— st it

ECONOMIC COMMISSION FOR AFRICA AND 0 ?8 ?
CENTRE FOR INDUSTRIAL DEVELOPMENT

Symposium on Industrial Development in Africe

Cairo, 27 January - 10 February 1966

Diﬂtr.
GENERAL

E/cN.14/as/11/2 /e /1

PULP AND PAFER INDUSTRY IN THE UAR
(Presented by the Government of
The United Arad Repubdlis)

u65-78




,f\



is to virtually eliminate illiteracy by 1980,

B/CN.14/A3/11/d/1

PULP AND PArER INDUSTRY IN THE UAR

The Government of the UAR reccognizces the important and strategic
role of adequate supplies of paper and paperboard in ite efforts to

raise the cultural and material living standard of the people,

Siﬁce the “revolution in 1952 the country's consumption of paper
and .board hyas nr;ore than ddub].ed; from an average of 79 thousand tons
in 1951/53 t» about 165 thousand in 1961/63, corresponding to an
annual growth rate of some 8,9 per cent. In the same period the per
capita ‘3onsumption Tose from about 3,7 kilngrams per yeaxr t~ 5.7
kilograms, or by 6.2 per cent annually,

The consum‘ption“of culturcl paper, that is, newsprint, magazine
paper and papers for printing and writing went up faster than that of
industrial paper and board, from 36 thousand tons in 1951/53 teo 88
thousand in 1961/63, This rapid Tise of about 3% per cent each year
partly reflects the ambitious educational programme,the aim of which

The usage of industrial paper and board rose from 43 thousand
tons to 97 thousand, i.e. by 8% per cent annually as & result of the
indﬁstrial.ization programme and improved standards in the packaging
and distritution of consumer goeds,

Paper and board production in the country was only about 20
thousand tons in 1951/1953 and consisted mainly of cheap grades
of wrapping paper and paperboard made largely from waste paper, In 1962,
the output had been raised to almost 90 thousand tons and preliminary
data for 1963 indicate a production level of about 98 thousand tons,
of which some 10 thousand of brurd were produced from waste paper
in small miils. Thus in one decade the country's output of paper and
board was raised to almost five times of the level at the time cf the
Revolution.
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In spite nf' the successful ¢fforts to raise tie comestie
broduction the country had to increuse her imports of paper and
board tc;'satis.f;,} tie locul needs, In 1951/53, the imports averaged
some 59 thousar;d&tqns; in 1961/63 the quantity was close to 100
thousand.tons. #nd the foreism exchange expenditure (excluding imports
of pulp) had risen to over ninec million Egyptian pounds, In addition
the country raised her imports of pulp fur Paper manufacture from
about 5500 tons in 1951/53t0 36 thousand tons in 1963 the import
value of which was 2,500,000 (‘Two and % million Egyptian pounds) in
the latter yeaf, - :

Therefore by increasing the domestic output (ha;building, the
Rakta fine paper mill; ‘and the Kraft paper mill in Suez) we have
suoceeded to break the upward trend in paper and board imports
which fell from a peak level of 120 thousand tons in 1961 to 88
thousand in 1963, The imports of paper pulp, however, oontinued to
rise, in spite of the fact that the domestic ovtput was increased

by some 20 thousand tons of pulp from rice straw and reeds (at the Raita
mill),

Several estimates have been made of the future levels of paper ]
and board requirements of the country. 4s is often the case, they | e
differ because different methods were used in projeciing the demand
and as a regult of dilferent assunptions about the future ccurse of
the virious factorg (for ingtance » eooncmie growth and population
\rends) which will &ffect the consumption: of paper, Crnsequently,
tun alternative 8ssessments were Prepared; the lower of these
estimates the total needs of paper and board, which were 147 thousand
tons in 1)59/61, may reach the levels of some 285 thousand in 1970 and
56% thousand tons in 1980, i.e. the consumption will about double in
’ each >f two decades frop 1960 to 1970 and from 1970 to 1980, The
2 higher of the tvo appraisals foresees an increase of demand to 340
thousand tong iy 1)70 aad 785 thousand in 1980,
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Regardless of whether the lower or the higher of the above
estimates of paper and board demand in the country will better
refleot the actual course of development,it is quite clear that the
country cammot alfford tn cover taose increased requirements through
importe, Unless additicnal production facilities are established
the foreign exchange expenditures ~n paper and board would reach
the lovels of Il7% million in 1970 end L464 million in 198 (1963
prices) according to the lower estimate arnd b 23 million in 1970 and
& 65% million scoording t» the higher assessment,

It has been included in the prsent Five Year Flan of Social
and Eoonomic Development (1.960/61 t~n 1965/66) several projects whioh
intend to frrestall this potential drainage ~f foreign exchange,

The development progrm‘ includes production facilities not only
for paper and board, but also for paper pulp with & view te achieve
® maximum ~f foreign exchange ssvings (or earnings).

In the paper and board sector the projects, vhich inoclude the
expangion o* existing mills as well as new mills, would add some
310 thousand tons of productive capacity of which 100 shousand tons of news-
print -nd mng-zihe. pupcr =nd 75 thous:nd tons of corrugating mediums The
pulp mills will wdd somc 100 thous:nd $tonz of murket pul} busidcs the

qm,tiﬁea of pulp which =ic nerded for <hs integr-tod production of mews-
print and oorrugnting medium.
The UAR is devoid of forests but has ample fibrous raw material

resources for pulping in the shape of straw from the rice plantations
in the Nile Delta and of Sugar cane bagasse from the existing and
Planned sugar mills in Upper Egyrt. For technical and sconomio reagons
first priority will be given to bagasse.

The realigation of the High Dam project will bring vast arcas
of unproductive land under ocultivation and tranaform hundreds ~f
thousands of acres from basin to regular irrigation, For olimatio
Teasons sugar ocane is the agricultural crop which gives the higheat
net revenue from the land in Upper Egypt and the plantations which
presently cover an area of about 41 thousand heotares will, after the
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High Dam 1s completed, be almest trebled to a total area of some 115
thousand hectares in the beginning of the "seventies", The existing
five sugar mills, whiclh in the 1963/64 season crushed about 3.8 million
tons of cane will be expanded and three new mills will be built, Thig
will bring the total crushing capacity to some 10 million tons and

the combined wutput of whole (bone dry) bagasse will reach one and a
quarter million tons, which ig sufficient to produce gome 350-1715
thousand tons of chemical nulp each year (after some quantities are

8ot aside for osther industrial uses, for instance, for particle

board ),

All the sugar mills are located at or close to the Nile with
eAcy Baocess to river transport and all of them, except Armant and
kdfu, have railway omnexion to Caire and Alexandria. Three of the
mills - Leshna, Nag Hamadi and Baliana - with a combined crushing of
4.2 million tons and located Within a maximum distance of 50 kilomsters,
form & unique bagasse supply centre capable of feeding a chemieal
pulp mill with a capacity of over 500 tons per day,

The cost of bugasse ag rew material for pulping in the UAR is
low'compared .ith the pulpwoad prices in many of the lnrgompulp;. :
producing anc ex;oriln@ countries. Thus it may be mentioned thag: ..
the cost’of hagasae ber ien of bleached pulp will be about US$30
§ a3 compared with the cost of some USE55 per ton of pulp ourrently
i paid for broadleaved pulpword ip Scandinavia,

o

Gt st

We are therefore attaching special importance to the development
of a pulp and Paper industry based on the future bagasge resources
N the country with « view to supply the domestic market and alsn to
earn foreign exchange from exports, Studies are Presently under way
to determine whut mill units should be established and what products

sheuld be made tr achieve a maximum of economic return from the bagagse
resources,

Une projeet which 13 of particular importance is the projected

mill 4t wus which Wwill produce newsprint and magazine raper from

R
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bagasse and which  will be the first mill of its kind to be established.
Several procésses have been studied and estimates of the economies of

produojiogkhave been made whioch indiocate that newsprint may be
soonomiocally produced at a cost equivalent to that of imported news-

print.

Availability and Technjioal ots and economies of bagasse

Bagasse is often referred totaa an "Agricultural residue",
.Striotly speaking, this term is incorrect., To vegin with, the
bagasse is obtained as an "industrial" by-product at the sugar mill
and does not have to be collected in the field like other agricultural
residues, such ag rice and whest straw, Secondly, the word "residue"
connonly denotes something of 1little or no value which is left over from
s process wherdas the bulk of the bagasse, as already nentionod, has

[y subltantial value to the sugar mill as fuel,

Tha longth of the sugar mill grinding season varies considtrably
from one country to another dependins upon olimatic conditions and
the variety of cane which is propagated, In the UAR the grinding

" peason is only some 120 to 130 days. Because of the heawy oapital
invegtment in pulp and paper mills these must, however, for economic
reasons, run for as nany days in the year as is possible taking into
oonsideration existing labor laws and the time necessary for major
repair work, It followa that bagasse wvhen used as a fibrous raw
natoricl for pulp production must be stored to feed the pulp during
thtt time of thp year when ths sugar mill is not operating. Because
of its bulk and for other reasons which we will discuss later the
‘008t of storing bagasse is high and therefore, makes up & large part
of the total cost of the material for puipins.

; As ve have already seen, bagasse contains three different
fractions, or elements, ons of which, that is the pith (or parenchyma),
has 8 non-fibrous structuro. For technical as well as economio
reagons, the pith should be removed before the ehemical or gemi~
ohemical pulping of bagasse. Furthernmore, bagasse contains
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extraneous matter such as trash from the cane,. gilt, sand; etcs., whioh
must also be takon out before pulping.

The final cost of bagasse as prepared for the pulping operation
is thus made u- of three items:
(a) the fuel roplacement valua;
Y

" (b) the storage cogts, AR T e e w i i IR
(c) the cost of depithing and cleaning

To this 119t mov be added a fourth oost item, trsnspbrfstion - P
in oase addltlonal bagasse quantities are brought in from laother
"sugar mill., | | o

-+ In the follow1gg paragr&phs some of the taahnicil problnn&
oonnected with the preparation of bagagse for .Pulping as woll as
of the costs involved age briefly discuaaed., The disouusion will,

of course, be held with particular rsferenca to the conditiona in
the UAR, "

Flrst however, what ars the quantities o{ baglale Whioh Ray be

obtained from the different sugar mills today and where the axpansion
Programme *s compl.+ed.

| . . L R b &
’ Fresent and Tatur. wuantities of Bagasase f*brgg - e

v

The amount Sf bagagsse which is obtainad f&om one tonc of cane
variesnﬁith‘fhe species, the climate oondxtiona and tha &bgrce of
matum.ty when the cane g cut. In the UAR one may count or. an
average content of bagosge of 12-13 per cent, i,e, one ton of oano will
yield some 125 V75 of bone dry bagasse, (Unleas otherwise specified

the bagasse quantities will be given in térms of bone dry (BD)
material ), ‘

It is cstinated thdt the total annual output of bagasse today
is around 475 thouaand tous, which quantity will inorease to one
and a quarter million tons in the beginning ot the seventies, when

o}
the present ex»an vion pro'ramme for thﬂ sugar 1ndustry is completed.
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Four of the mills Nag-Hamadi, Kom Ombo, Qus, and Baliana - will
each produce close to 197 thousand tons of whole bagasse per year,
& quantity sufficient to focd a chemical pulp mill with a daily
oapacity of about 200 ton: (66 thousand tons per year), The three
mills of Deskna, Nog H».2ii and Paliana whioh are located within s
maximum diatza.noa of 2hout 59 kﬁ«lcv‘et(‘ers will have a ocombined annual
output of some 525 thqu.sand toas Aof« 'baguae, & quantity whioh ocould
yield 175 fhousé.nd tous of cheuical pulp per year or some 530 tons
per day (330 working days pex a;mum).

The su:piug bagasse is, naturally, of no value at all to the sugar
mill unleu";it oan be sold or be used as an industrial rew material,
In the UAR there is presently no demand for bagasse as fuel. It is
possibdle, hovevor, that a la.rger quantity may be sold if the material
is made into fuel bdriquettos which are easier to transport and handle
and whioh burn at a slower and more easily ocontrolled rate than the
baled bagasse. However, the production of fuel briguettes from bagasse
requires invoatmenfg in equipment at the sugar mill and the operating
expenses are fairly high. The sugar mill's net revenue from the sale
of fuel briquettos would be very small, if any at all, and this way

- of dispoaing of the surplus bagasse should only be considered as a

somewhat better alternative ihan the straightforward bumming in an
inoinerator,

In our eoéﬁbmic evaluation of the prospects for bagasse pulping
in the UAR we have assumed that the sugar mill will be paid for the
fuel substitution value of the total quantity of bagasse whioh is
delkvered to the pulp niill, i.e. algo for the amount which is actually
in exoess of the sugar mills own needs of fuel, This will give the
sugar mill & considorable net rcvenue from thé safe of bagasse and '
will provide an incentivs to irprove the thermal efficiemoy of the
Plant, For instance, a mill with an annual orushing of 1-1/2 million
tons of cane uiii'have a total output of about 185190 thousand tons
of bagasse of which some 55 thousand tons mey bs in excess of the
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mill's heat Tequirements, At a fuel substitution value of L.E.2.50 per
metrie ton this would give the sugar mill ap annual net revenue of
about L.E.140,000 (Us$320,000).

The amount of bagasse which may be used for the production of
Particle boards jn the existing and Planned particle board plant is
estimated to reach some 120 thousand tons in the beginning of the
seventies and the total quantity which could be gat agide feor pulping
may thus be in the order of 1.1 milljen tons,

It should be noted that the above estimate of the total bagasse
Quantities are baged on the present yields of cane with an average
fibre oontent of 124 per cent, There are good prospects, however,
that the yield per hectare of lapnd may be raised over the present
average of some 96 tong and that the indugstrial Gapacity may beocome
higher as a result of prolonging the g€rinding season, Also, the
8verage fibre content of the cane may increase in the future, One
of the cane varieiles prescntly under trial has, in fact, a fibre
content of 134 per cent, and the Possibility should not be excluded
that the propagation of new varieties with gtill higher content of
fibres - even ir this is achieved &t the expense of a somewhat lower

Yield of sugar - B&y give a higher net Tevenue of the land than at
Preaent,

This present study does not take into account these potential
increments in the bagassze Juantities and therefore appraisals of
the development Prospectes for the bagasse pulp industry are baged on

The Cost of Bagaggse for Pu.lm
A, Fua; Teplacement value
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The amount of excess bagasse which can be obtained is, of course,
primarily a funotion of the reiio between the fibre and sugar contents
of the cane. When this ratio is high there may be a surplus ~f bagasse
anounting to one third of the total quantity or sometimes even more,

Experience has shown that six tons of mill run bagasse (of 50
per cent moisture content) may be replaced by one ton of heavy fuel
0oil, . In the old sugar mills this substitution of fuels requires a ,
change, or modification of the existing boiler installations; in the
new mills, however, the use of fuel oil instead of bagasse may de
pll_nnod beforehand and in this case does not require additional
investments. Here we have taken the view that the modification of
existing boilers (most of whioh are old) should be paid for the net
revenues from the sale of surplus bagasse to the pulp mill and by
simpler and cleaner boiler house operations. )

Heavy fuel oil is sold in Upper Egypt, where the sugar mills are
loocated, at a standard price of L,E.7.50 per metric ton (US$17.25),
delivercd at mill site. The fuel replacement value of the bagasse
is thus-L.E. 2,50 per ton of bone dry (BD) material (US$5.75). This
is also the ocost of the bagasse as it leaves the sugar mill, i.e.
before baling and depithing, which has been aocepted -for the present
appraisal,

B, The Cost of Baling and Storage

As already mentioned, the grinding season in the UAR is about
120~130 days per year whereas the pulp and paper mills, in view of
the heavy ocapital investments, must be run for as many days in the
year as possible, In this survey it has been assumed that the pulp
mill will run for 330 days of the year. To provide a margin of safety,
i% has also been assumed that the pulp mills will use fresh bagasse
during only 100 days of the grinding season which means that bugasse
will have to be stored to feed the mill during 220 days.
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Before examining the costs of baling and storage of bagasse,
some technical protlems. will, however, be briefly discussed,

Bagasse leaves “he sugar mill with a moisture content of about
50 per cent and it hormally contains about 4 per cent of water soluble
materials about half of which is sucrose,

The present evaluation of the cost of bagasse for pulping in
the UAR is based on the conventional practice of bvaling and storage,
eéxcept in the case of bagasse for mechanioal pulping which, it ig
assumed, will be artificially dried before baling,

conventional method,

] The cost per ton of bagasse (BD-bagis) js;
? ‘Yénl.sl * 22.000 L.E. per ton,
1

where 4 denotes thae Quantity of bagasse which is baled por year,

Ce The cost of dry degithigg ‘r

As mentionedq earlier the pith is of non=-fibrous structure, The
cells are thin-walled any easily collapge when subjected to the action
of the cooking chemicals, ihen collapeed »thege cells have only a
detrimental effect on the paper making Characteristics of the pulp;
they add nothing to the stren, th of the Paper but will reduce the
freeness of the pulp, (Slower draina;e on the paper machino) and

give to the pPayer a tinny or rarchment-like character with low
capacity, In addition the Pithy after pul ping,

e st

has a tendency to
clog up the Paper mwachine wire ang the felts and o cause "picking"

N

by sticking to the drying cylinders,

In the production or chemical (ang cemi-chemical) pulps the bagzasse

should theror. pa be projerly derithed before pulping,
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A numbor of methoda dnd different types of equipment have been
lugsuted and are used for the- depith.‘mg of bagasse. In the present
oontext the disdusaion of the deplthing problem is limited to & few’
principal comments, o ‘ '

The depithing methods fall into three categories:

(1) Dry depithing: which is essentially a screening or dusting
of the dry bagasse after storage. The operation is carried
" éut ‘at the pulp mill and the pith, or dust fraction, is
< used as fuel,

(2) o_i_gt‘ or "hg_l._i.d" dogith;._qg: which is oarried out on the.
S &gun as it Teaves the sugar mill. The methods used Tenge

Trol & simple séreening to treatment in specially designed .
equipment for mechanical loosening and subsequent separation

- iof the pith fraction, The pith (50 per cent) dry is ususlly
returned to the sugar mill for burning and the fibIvs are
baled for storage.

P S

(3) Wet depithing: which is carried out in dilute water suspen—
sion, Two different types of equipment are uae_d;why,drapulpm
and disc refiners., Wet depithing which gives the best
separation is generally carried out at the pulyp mill prior

* to pulping. The main disadvantage of this method is that

'~ 7' the pith must be dewatered before it can be used sg fuel.

It 1e &csirtble to remove as much as ‘possidle of the pith at

the cucu' nul since this will reduce tle qu&ntity of bagasse to be
bllcd, handlcd and stored, '

The ostimates of depxthing costs are based on a system which
implies moist depithing of fresh bagasse whioch goes directly to
pulping and dry depithing of the baled (whole) bagasse after storage.
These operations are both followed by a wei depithing at the pulp
mill, which operation, however, is considered to be an integral part
of the pulping process ‘and is not included in the present caloulations

of the cost of bagasse for pulping,
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The moist, as well as the dry depithing, is carried out. by means
of hammer mill typé of equipment which loosens the pith from the
Iibre bundles. The pith fraction is later separated and removed from

the T."r in pneumatical classifiers.
Tre co:'s of ¢~y (-2 waist) @depithing of bagasse ares

Y3=O'.29 + S000 L.E. per ton (BD); R
*}
2

where qz' denotes the quantity of bagasse which is depithed per year,
In moist and dry depithing 20 per cent of ‘the material will Ve
removed as a pith (dust) fraction smhioh ig used ag_fuel im the pulp

aill. The fuel value of this material is L.E.2.50 per ton (BD) and
the value whioh should be credited to the operating costa is thus

L.E. 2,50 : 0.20=L.E.o.5o per ton-of bagasee.

The net cost of the dry and moist depithing of baeuue is thus
estimaied at:

Yo~ 2000 0.21 L.E. per ton (BD);
a, -

e -—

whare, agan«; 9, is lhe aamual quantity of bagasse, °

Totel eost_of bogeess por. ..._._._Pulton of pulp

. As :ﬂ.a.lr(‘f"f‘.y meatlioned, tle maximum quantity of (whole) bagasse
which will be avaiiable at any one of the sugar mills is about 185
thousand tons; sufficient to feed a pulp mill of about 200 tons/dly
capacity. However, the econcmics of scale in pulping are_very .
important ond the iranspert »f bagasse from one sugar mill site to.
another will be fairly inev} -nsive particularly in the centre of Nag
Hammadi--Baliana=Deshna, . se conditions indicate that it may bve
economical o increas: the s .ce of the pulp nul1 by drawing tha

necessary bogases supplies f:om two or more sugar mills,

Therelore the conl has been calculated of -bazasse per ton of
Pup at difrerent preduction tavels up to 500 torg /day (unbleached
pulp), ek GeartLty whick may e produced from the combined future

.
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bagasse resources of the three sugar mills at Nag Hamadi, Baliana
and Deshna, .The following Table.showing the cost of bagasse per ton
of unbleached and bleached chemicsl (sulphate) pulp is quoted,
Since it is of interest to compare these costs with the cost of

]

other fibrous raw materials for pulping in other parts of the
world the costs are shown also in terms of US$ dollar equivalents
at the present exchange rate of US$2.30 per one Egyptian Pound,

gt of bmg per ton of pulping at different groduc: _iﬁ

~ levels of one puip mi].l

(Rctnrs to the bagasse sup'ply’ centre of Nag Hamadi, mmu,
: D"hﬂl)o

PULP monvcmxcﬁ:fg&hé/@ay' 50 100 200 300 400 475 500

R

BAGASSE COST FORi : |
Unbleached pulp . = .-12,53 11.50 11, 61 13,62 14.81-15,26 15,3
S - --- UBSpertonofpulp--

Unblesched pulp 28.82 26.45 26,70 31,33 34.06 35,10 35.3]
Bleached pulp S 30.27 27.90 29,12 33,72 36 43 371.42

W - .
For' oonpm:cm 11: may be mentioned that the costs of oonitcro\a
pulprood per ton of pulp in Soandinavia (Pinland, Mau!) Tound
US$69 and US$T8 for unblesched and bleached gradea, respectively,
For short fit®od pulp (birch sulphate) the cost is approximately .
US$51 and USS S5, réiboctivoly. To these costs should be added the
ocosts of eto.rag'e:,‘ barking and shipping to make the costs comparabdble
with the costs of bagasse per ton of pulp in the UAR. (The oost cf'

wet depithing is paid for by the fuel value of the pith which is
recovered ).

The oost of broadleaved pulpwood in the United States is
probably around US§8.50 per solid cubic meter which gives s ocost
per ton of unbleached pulp of about US$ 31 and per ton of bleached

pulp of some US$ 33, i.e. approximately the same cost levels a&s in
the UAR,
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This leads to the conclusion that bagagse in the UAR is a cheap
fidbrous raw material for pulping and may be obtained in qQuantities
large enough to feed modern, large-scale Pulp mills,

OUTLINE OF A DEVELOPMENT PROGRAM!IE TO 1975

The programme outlines a development for the utilization of
the potential future bagasse resources of the UAR to produce pulp,
Paper, and paperboard as well ag fibrs board and rarticle boaxd,
It ocovers a par'iod”é.f:v ten years - fronm 1965 - 1975 - must, of oourse,

tion of additional Production capacities of over 400 thousand tong

per yo-ir forrintegrz‘tted baper and board nanufasture, 15 thousand

tona of .ﬁbrebmwd-, and 50 thousand tong of partiole board, The plan .

calls for an annual investment over the ten years of some L.E,11

nillion (about US$25 million) of which almost two thirds, or over

7T million Per year will be foreign exchange, Algo, the successful

realization of the program:pg Tequires that a large number of -engineerg —- g
and technicians be educated and trained ,to operate the new mills,

] General Ob]eotiveg of the Plap
/-

The development Programme hag tweo central objeotiveg:

8. the sugar cane bagasse resources of the UAR could . bs made
&vailable at loy cost as a raw material fop rulping and

§ b.  the total cogt of pulp and paper Produced from bagasse
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~ (2) To make the country virtually independent of imports of

pulp, paper, and board; necessary imports of special
products being compensated for by exports of other
grades .,

The last objeotive gives the framework of the plan for the
paper and board seotor while the pulping capacities (and those for
fibr_board and particle board) are largely determined by the future
outpus of bagasse in the different sugar nills,

The plan algo containe & third important aim whioh is to make

" saximum use of the other cheap sources of fidbrous raw materials whioh
sre potentially available in the country in the form of vagte paper
and rags, or textile waste, ’ ‘ B

Attention was drawn to the need to integrate semi-chemioal
pulping of bagasse with a full chemical pulping proocess in order
t0 solve the difficult problem of effluent disposal. Attention was
aléo drewn to the excellent properties of semi-chemioal bagasse
pulp for the produotion of certain types of paperboard, in particular
. eorrmigating medium, which is likely to find a ready export market.
Consequently, all the rill projects, except the newsprint mill at
Quss include semi-chemical pulping seotions with capacities whiech
are approximately one third of the capacities for chemical pulp.

" It is possible, hcwever, that, as further experience is gained
in the production of mechanical pulp from begasse and in the potential
wse of such pulp for the manufacture of different grades of paper
and board, one or two of the semi-chemiocal )ulping sections may be
peplaced /by mechaniéal pulping, This change in the development.
programme is also desirable because (a) it will increase the amount
of papermaking fitre: Prom a limited supply of fibrous rav material
and (b) the low cost of electric energy - & 0.002"/m per kwh, or less
than £ US Cent per kwh - makes the production of mechanical bagasse
pulp economiocally attractive,
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Waste paper and rags or textile waste will mainly be available
in lower Lgypt (Cairo, Alexandria). Therefore, the utilization of
these raw materials should be concentrated at the paper and board
mills located in thig part of the country,

1t is estimated that some 90 thousand tons of waste paper may
be reocovered in 1975, mainly in Cairo and Alexandria, This ocrfesponda
to 1 recovery rate of about 18-19 per cent of the estimﬁtedllobll
oconsumption of 470 thousand tons of paper and board in th&t'year,
Or considerably less than the present rate of about 25-26 per cent,
It is suggested that a large part (64,000 tons) of the wuqtb'pupcr
should be processed in two modern plants to be installed, one at the
Netional Paper Mill in Alexandria and the other at the Simo mill
near Caira,

N

The country is presently a net exporter of fairly large rapidly
inoreasing quantities of textile waste and rags; the bulk of whioh
is probably used for paper and board manufacture in the importing
countries (mainly in the Unjited Kingdom), The exports of textile

- waste and rags went up from about 12 thousand tons in 198 to over

21 thousand tonsg in J961 and it ig estimated that the quantity 42
available in 1975 would amount to about 30 thousand tong which is ;
sufficient to produce gome 20 thousand tong of rag pulp.

Bleached Tag pulp will be used in the production of fine Papers
and the unbleachkad grades will serve to imporve the tearing strength
of wrapping papers manufactured from bagasse pulp and/er waste paper,
The cost of domestically produced rag pulp will probably be higher
than the price of imported long C[ibred (oonifaroua) pulp, bdut smaller .

équivalent of over two million Egyptian Pounds per year, weigh
heavily in favor of ®stablishing a local rroduction of rag pulp,
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Summary of the Development Plan

The prdposed develobment plan would raise the produotion of
paper and board by about 4i5 thousand tons to a total of 530
thousand in 1975, and the total pulp production (including waate
paper and rag pulp), would be increased by over 445 thousand tons
to a level of 520 thousand., The output of fibreboard and partiocle
board would rige to 110 thousand tons. .

Suggosted expansion of Pulp, paper and board
Estimated production levels in 1975 '

Expansion " Produotion
1263-1972 —tdla .
......1000 l!t!’iﬁ '30!!‘ (AR

Newspring 100 100
Magazine paper 30 e e i i 3O
Printing and Writing 86 | 118
CULTURAL PAPER 216 s
Wrapping paper | o5 90
Kraft paper and board 20 - - 40
Glaseine and Oreaseproof - S -
Paperboard T0 100
Corrugating medium. , 50 : ' )
INDUSTRIAL PAPER & BOARD - 197 o 282

TOTAL PAPER & BOARD 413 540

Mechaniocal pulp . 60 60
Semi~chemical pulp bagasse 61 67
Semi~chemical pulp, rice straw 10 10
Chemiocal Pulp -~ Bagasse

Chemical pulp, rice siraw ) 22
Rag pulp 20 20
Waste paper pulpd ' ' 81 88

RS ——

TOTAL PULP ; all grades 520

—

Fibreboard 15 25
Particle board 50 85

Note: Some of the existing capacities (for inétanoe, for waste paper
p are rebuilt. Hence, 1365 production levels do not correspond
to the dirference between the two columns.
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The following paragraphs give brief comments on each of the
projects included in the development plan,

g The Kom Ombo project

A particle board mill with a potential annual output of 20
thousand tons was built in 1963, It is suggested to improve the
~economiocs of this mill by adding a second production line with the

same annual capacity.

4 the sugar mill of Kom Ombo is located at 50 kms from Edfu, !1
it is suggested that the balance of the hagasse supplies at Kom Ombo,
'some 120 thousand tons per year is transported to Edfu to be uged to
produce 100 tons/day of unbleached chemical and 30 tons/day of semi-
chemical pulp, EEEEE

The Edfu project

)

} & miil with an annual output of about 20 thougand tons of

| unbleached bagagse pulp has recently been put into operation. The

} mill is designed with a view to double the ocapacity in the near
future. It is proposed that the annual output of the pulp mill be

raised to about 50 thousand tons and that a semi-chemical (soda) {& :

pulping unit with a capacity of 40 thousand tons per year should be

added. The two mills will have a combined waste liquor recovery
system,

The semi-chemiocal pulp together with some 15 thousand tons of
‘nbleached basasse pulp may be converted inte 33 thousand tons per
annum of different grades of paperboard,

g The balance of the unbleached chemical pulp, i.e., 35 dhousand
g tons per.year, will be used together with 15 thousand tons of imported
kra?f to‘g:oqpce wrapping paper and pPossibly some quantities of liner

for domestic consumption,

The (us Newsprint [ill

Rata T EEER——

This project is in an advanced stage, Tenders Lave been received

which are pPresently being closely examined ag regards the sugzested

technical solutions a3 well as the investrent requirements,
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The mill should hauve an annual output of 100 thousand tons of
newsprint and should be equipped to produce, alternatively, some
grades of magaziné paper in the yéars until the domestic consumpfion
of newsprint has paughﬁ‘up'with the potential produétion.

Although a final decision cannot yet be taken on the fibr.
oomposition which will ultimately be used to manufacture newsprint,
it appears likely that this will include & high percentage of
mechuniocal bagasse pulp. In the estimates of the fihr: needs at
later date we have tentatively assumed a fifms.. furnish of one half
of mechanical bagésse pulp and another half of ohemical bagasse pulp.

On the basis ‘of this fibrucomposjtion the bagasse supply from
the Qus Sugar Mil1 is not quite sufficient to feed the newsprint mill
and some 90 thonaand tons will have to be importad from.Lrnaat, The
oapacity of the mechanioal pulplng aeotion shall have an additional
20 thounand tons to be shipped to the Deshna mill where it will be
used as part of the Librb furnish for magazine and printing paper.

When the Qus project is completed it would thus have the following
production oapaoitias:

Total Fap 8
- aot.l.lom TO!)Q/YGGI' IIYYRTRY
Newsprint | 100 100
- Bleached: chemical pulp 50 ‘
Mechanical pulp T0 20

The mill will also include an electrolytioc plant produeifg the
neoc:s&ry amount of chlorine for blaaohlng and caustic soda whioh
will be used as a make-up ohemical in the pulp mill, There will be

& small excess quantity of ocaustic soda about 1,500 tons/year, whioh
will be sold in golid form.

Again, it is pointed out that the project as outlined above is
not final, For instance, the experience from actual mill production
may show that the percentage of mechanical pulp could be raised at
the expense of the chemical bagasse pulp. Should this be possible,
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it may prove to balanen the suprly and reuirezents or bagasse at Qus
and to uevelo; an «nde, enicent Lall unit at armant which has a
Fotential pagasse supply (150 thaousang tons/;ear) sufficient to

feed a chenmical pulp mill :iivh & Capacity of avout 50 thousand tons

per annum,

The Eeﬁhna Prolgct

It is sug,ested that an integrated pulp/paper mill producing

30 thousund tong of ‘iagazine paper anc 20 thousand tons of othep : ‘3
Printing and writing paper should bve built at Leshna, Therpulp

mill should include capacities for the production of 40 thousand tons

of bleached chemjcal pulp and 12 thousand tone of semi~chemioal,pulp.

Some 30 thousand tons of the chamicsl pulp will be used in the raper

mill which leaveg a'balance o1 10 thousand tong of market pulp,

The semi-chemical sul, xlil all be shijped as vet-lap (or &s needle

A it

pulp) to the :Toposed mill at baliana to pe used in the production
of oorrugating medium,

?hg balance of the i neeus for tae manufacture of brinting
and writing paper scme 22 thousand tons per Jear -~ will be made up {l;
% of lD‘thousand,tons of nechanical pulp (rrom Wus ), 7 thousand of 7

imported bleached puly ana 5 tiuougand of rag pulp and it is suggested
that fhe lutter ne Prowdcsd at gite,

Tue Balians mill

As alreugy [ “inted cuiy the cost of transporting bagasse between

Nag Hamaai and -aliupa will be low since the two mills, which are
located only <0 kns, apart, will be interconnected with a narrow
gauge railvay system, It has algo been demonstrafed that in this
g caaetgreat S4Vings in the production costg will be made by pulpin
' the combtinec bagasse Tesources at a central pulp ﬁill. :

-angeguently, vhe sugcestion is 1o establish g pulp mill witg
annual cupacitiens of 100 theusand tons o? unbleached chemigal pulp

and some 35 thcusund tong of semi-chemical (soda) bulp at Baliapa,
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The chemical pulp will all be sold on the market (et least. to begin
'with), whereas the 35 thousand tons of semi-chemical pulp, together
with.12 thousand tons imported from Leshna and 5 thousand tons of

waste paper Wwill be processed into 50 thousand tons of corrugating
medium,

Other mill projects and expansion Elgg

- . [ P

Since the other projects included in the development plsn are
only indireotly linked to the problem under discussion, that is,
the use¢ of bagasse for pulp and paper mnufac'i;uro in the UAR, they
will be present -only in a very summary way. |

- Suez. Kraft Mill

' A doubling ‘of the capacity of this mill has already besn decided
upon and is included in the five yéar plan, With additional aminor
modifioations of the existing ;n;]:_ln the capacity may ho brought up
%o 40 thousand tons per yoar. . -

..Presently, the mill uses almost entirely 1nportod kraft pulp
40 produce sack paper and wrappings. It would appear that a large
part of ‘r> kraft pulp may bs replaced by imbleached bagasse pulp,
provided that the paper machines are equipped to produce gtretchable
paper (with the .(lupak or another system) It is therefore suggested
. that when the mill is oompleted the average fibre fumuh.d be made
up by some 25 thousend tons of upbleached bagasse pulp and 17 thousand
of imported kraft. o

' % ta mill (A.lexaadria)

A bcsrd machine for the muracturc of 15 ﬂseuaané tons per year
Lof different grades of duplex and triplex is pruontly boinc installed
and a second fine ‘paper machine will be added which will ‘incfease the
potentisal outp\;t of writing paper to 48 thousand tons per ynr."

The additional needs of paper pulp mill will be met mainly from
the supply of bagasse pulp but it is suggested that some } thousand
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tons of bleached rag pulp is included in the furnish and supplied
from a proposed rag pulping unit at the nearby National Paper mill,

It is also suggested that a bleaching plant with a Yyearly
capacity of gome 30 thousand tons is installed for the imported

bagasse pulp.

The National Paper Mill (Alexandria)
It is tentatively suggested that this mill should be modernized
and expanded to include a fine baper machine with an annual output
of 17 thousand tons (50 tons day). (4n alternative plan, which ﬁ
may be better, is to include this machine in a further expansion
of the Rakta mill), Also the production of wrapping paper and
Paperboard should be raiged by together about 20 thousand tons.

The Simo Mill (near Cairo)

This mill jig presently producing some 8-10 thousand tons of
wrapping paper (so called Schrens paper) mainly from waste paper,
{ It is suggested that the ‘Plant should be modernized and expanded
g 80 that the ‘total output of the mill is raised to 45 thousand tons
annually, of which 15 thousand tons of wrappings and 30 thousand tons
? of board (mainly chipboard ), _ 1

i

The quality of the wrapping paper should be improved by using

a fidre pumigh consisting of almost one half of unbleached bagasse
pulp with the balance made up of waste paper., Whether liner boards
should be produced at this mill-which is suggested in the five year
plan - or some other qualities,is a question vwhich may require
further study., 1In any oase, the economics of producing liner boards
for export (indicated in the Plan) do not appear very promising, It

g bhas therefore been suggested that the mill ghould Produce mainly ohip-

board (bending board and other qualities) from waste paper mixed with
bagasse pulp,
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Other mill projects

The proposed development plan includes the modernization and
expansion of the Alba mill (near Alexandria) the output of which
would de raised to some 15 thousand tons of wrapping paper made from
vaste paper and bagasse pulp,

As & result of the over—all development of the paper and beard
industry in the ocountry, some of the very small mills produeing wrapping
peper and doard from waste paper will prodbadly be foroed out of business
and their present estimated combined output of some 8 thousand tons
8 yoar wvill fall to 5 thousand in 1975,

A very large share of the country's eonsumption of fine paper
is in the ospital. It is therefore proposed that a new fine paper
adl) wvith an annual capacity of 25 thousand tons be established in,
or pear to Gairo, provided that a suitable mill site can be fownd,

The aill should use mainly bleached bagasse Julp spd rag P
%t may also include in the furnish some qualities of waste Py
(vhite cuttings eto..),

A FINAL COMMENT ON THE PLAN

The development plan for the pulp, paper and board industries
% briefly reviewed above spans a period of 10 years. It is quite
Wvious that such & plan must be flexible since many of the projects
sy have to be modified in the light of market development apd
fechnioal progress (in the field of bagasse pulping). Alss the plan
must be co-ordinated with the development plans for other industries
and be fitted into an over~-all economic development plan for the
eountry.

The UAR is presently in the process of rapid industrial develop»
ment whioh unavoidably lesds to an outflow of foreign surrency to
Py for the necessary imports of capital goads, This requires that
the reserves and annual exchange earnings are allocated to the
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