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PART I
INTRODUCTION

Ia sccordaace with a special Service Agreoment dated
310t Auguet, 1967, Ref. SUD-053-81. between the Undereigned
asd The United Nations, I visited the Republic of the Sudan
Guriag the period 146 Nevembder to 34 December. 1967,
inslustve. The follewiag were my torme of veforence b oot
out in Bhe above Agreesment aad ia the course of corvespendence
reforring thereto. "The expert will be expested to carry omt
a detalled survey and lnvestigation iase the operatiensl
periermance of a cardboard mamufcturing factery.
Sebsequently, he will bo required to submait o report asd
recommendations for bringlag inte eficet sverall levels of
eperating afficioncy sad preduct quality compan ole to sccopted
commereial standerde in Gie induotry”.

The fellowing dackground laformetion wae supplied.
"The Misletry of industry of the Repullic of the Sudaa, through
the Industrial Development Corporation, owas sad operstes &
cardbonsd Mactory at Aroms, Bastern Sudaa. The factory
cammensed producties ia Jamsary, 1963, with a prejected
capasity of ¢, 000 tens of cardbeasd per asaum o8 & continsous
3-ohif per day basis. The factory is uwsing as it basic rew
materials, cotton stalke and whest straw.

Probleme have arises vhereby it has aot been possible
te achiove the projected output and the quality {s far below
the standard required for commercial marketing. Theoo

probleame stemm waialy frem deficiencies in the standard of




rew materiale used. ite handling aad transpertaticn. sad
technies! proceseing ditficulties atheeting the standard of
qualiey of the predust”.

Itevel Programme.

Twese, “ho

Wed. 100 Yuv,

SLR.L «U.0D.P.-- Misletry
of hnfustey & Minlag - aduestrial
Deowlepment Covposaticn - Botany
Dagt. . Untverelty of Khastoun.

S.LR.L - Abdon-Diab - Tehamine
Sas - B.5. Minn - laseeln Derdiri.




Wed 2%ch Nov. : Kharioam 8.1 . R.'. Storvws &
Equipment Dopy -

Ehur @b N5 UNDP S .R. .
Paper 'nfusirics. Lid

Foid i8¢ Dec. Khariue to Barakat

Say 2ad Dec Sudauy Gerira Boayd.  Barske:
¥ Kharisum

Sun 3w Dec . Khanrtworo S8 ¢ R.i.  Misr
Prisddng Co Ld. - Gyvermn«ui
Printing Prast

Y. 4%h Dec S +.R . .UNDP

fues St Dwe Khariaum o L.osdon.

Peyyuned C omfacty .

'a the cauirge of my work U pecoived the wimasd co
Ip-Takosl and cunrtasy irom e rysme with wham | came
Lubt Caniact.  partict’arty weaub to pud om rve oyl my

appre s riton of help given € ma by

Abdelia Adde! Wahab Ustter Sec wtary Misistry

ef atusiey ol Micfag-

¥1. W. Kamberg, Resident Reprepestative, Uniied
Notd vus Developmens Praogramme, Kharioam

Gely Hamed, Managing Director, .ndustrial
D¢ el sproeat C arporatisn

Or. M.H. El Haltawi, Director, Sudas 'sdustria!
Remenrch 'mutituls (S. 1. R.. ;.

Valued avstutance was also obtained trom the ol uuwing
who are linted in the chroniicgical arder of meoting the m:

H. J. W. Smith, Praduciiva Eagisrsr, Suday ‘sdustric’
Research lnsidtate (S 6. R, U

D. 1. Mans i, Anpfetoin Revitiont Represeniait o

Admin v Caitro Nall cdu o ve) BosEd Programme Sdapd aom




Mre Jurabuli, Scoeretary, § TR L
Salamabr, Gencral Mnaager, The Packaging
Houme, 7.t , Kharteum,
Tosk, Works Maerager, The Packagiog House [te
e, Mrect 2z Blue C3e Packagiug Co Lig
DERAY SRR 143
Galrewtz, Pratv. v m Vasage s, Blar Mic Pacragivg
Co  Ltu
G larek, Chomiie Bagins v 8§ . R
Kavsnm Abdel Radmew. Logine-r. 5.0 R
W Rassa, Profesq.r of Botany, Umiwersity 5 Khartom
Abdyu Biab, Sultcase Factory, Khartoum
P abaonies Sac, Haudbeag Factiry, Kharium
E. L Misa, Maick Fact..ry, Kbartwimn
Muswetss Dwrtari, Pape » Meschbaut, Omdurmas
¥ oks Hascan, Suftcase Factory, Khartam
Fam«d M.osmmed, Bag Faclery, Kharioom
“arond Sate: Deallunal Bullding Rese amch iBsidtule
A8 weae oY HAR g, haghne o, §.0 RO
Avyiab Cedely, Sales Mancgar, Priating Hmse  Lid |
¥l ¥ asin
Arabiae trading C . Ehart-wum.
kashing A mave: d Geman . Mostitry of Worke
Mam oa Bl begel Geeral Matagor Arome
Carabunrd Ractory.
Eamtd Bl Khielr. Works biaceger Aroma Curndbare

Fantr,




Dukbari M. Bukhari, Masager, Oulen Drylag Factery,
Kassala.

1ssedia JMris, Mamger, Gash Agricultural Cooperetion
Beard.

P. Russell. Agrisuiiural Ecensmist, Sir Alexnnder
aivh, & Parteers.

Sayed Abmed Bl Magid, Ceatreller. Stores & Equipment
Dept., Khartoum.

A. Nicela, Masaging Directer, Natienal Peper Industriee.
L., Khartoumn.

A. Jeha, Directer, Natiomal Pepor Infustries. LM.,
Khartoum,

Tageleir Mohamed, Bagincer, Infustrial Bask, Kharteum.

Shamam Omer, Eccaomist, lnfustrial Bask, Kharteum.

Bl Nur Mechammed Nurel Nude, Gensral Mesager, Sudaa
Gesira Beasd, Barakeat.

Bussela Omer Kisha, Mesheaisal Eaginsering Dept. . Sudea
Gesirs Beard.

B.P. Pethocary, Agriculture Scesemic Adviser, Sedan
Gesira Beard, Barakat.

Mohd. forahim Abmed, Reconreh Institute, Sudas Gesire
Bosnd, Barehat.

"Abdel Ghaad, Misr Primting Co.. 144. . Kharteum.

Makmeud KB Fadli, Goverament Priaster. Kharteum.

Mohamed Khogali, Managiag Divester, Bive Nile
Packagiag Co., Lod.

W. Attken. Masaging Director, Imporial Chemical
Industries (8). Lod., Khartoum.
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Messre. G. Mareh and Nessag Abdsl Rehmen socompanied
e 8o Aremas aad to Barehat, 2ad their sosisteatse oa these
escasiens 1s gresily appreciosed.
Flon of Gio Rapert.
The Repont is compiied under the follewing beadings.
Pare i o Imvelustion.
Patl . Backgresnd and Nistery of the Avems
Cardbensd Fastery.
The Preseat Poestiien.
(a) Raw Matewiale.
(b) Duseription of the Factory and Presesees.
() The Predust and 20 Marhets.
(¢) Predustien Cest.
Recommendations.
(a) Shoest Torm.
(b) Leug Term.
(¢) Prefuction Cost asd Prefiabiilty
Semmary of Censlustions sad Rocommendations .
Appondiz. Matiema! Paper Industries, Lod.

Netge
The hllowing peiate sheuld Yo ncted ia regard to this Report.
1. Usless etheruise stated, all guantities are ia metrie

wnite, sad values ave io Sudencse pounde and milliomes.
£.1.000 s U.8. $.2.07

] Soan = 1.038 asve = 4,200 oq. m.
3. The term “per day”, menns 3 heure.
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3. Pant ¥V is issended te bo rend tndopendoutly of
the remaiader of he Repovt. R comtains all the cosemtinl
Seatuves of the lntler, Yut withent the sugperting drenils.

4. The Appeadis te the Repert (Past V1), deals
with the milt belenging te Neticaal Pager ladustries Lod.,
in Dastoum. This shemt study was insluded at the request
of he Sufen Infustrial Revesred lustitnte and the Industrial
Senk. As will Vo soca. 8 is & maley of some impertanse
ta o own vight, Yt the sigaificasse in the preseal cenncetion
aricss fyem the Bt that &t eonld Vo & potential compotiter
of o Arema Cardbensd Fastery if the resemwmentntions
made ave put inte ofisat; of, & coulid husome & customer
for pulp made 8t Avems. Theoe aspests arve dlocussed
fusther i the tat of the Repost.
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PARY D
BACKGROUND AND HiSTCRY OF THE

AROMA CARDBUARD FACTORY

‘the background and history of this project have been
plec @ Ly ther, 80 f&x an it has been possidle from records
iz the Lilen o1 the induririal Development Corporation, the
tactory itselt a2 Arom., and the Sudas industrial Research
astitue

Fhe utages of the histury can be set out chromoiogicaily
as follywa

i:th july, 1989

‘v 4 mport who werce commissivted by the Yugoslavian
“ve thmenl th carry At the wark, provided a complete
specriic il and costng rhe ¢otimated ylald of pulp from
« Wton otaks was 1.¢.0 of bosrd from i, 400 to 1. 500 kgm  of
¢ 4%t otalkes. 1.@., 70% awsuming dry basis.  The sicctricity
require menie were eviimated o2 300 kw. per ton, and heating
was bared .0 the use o9 coal. A milk of lime process wae
ruggesiet 1Hr the digs stiun stage, and there was mo provision
t rthe ase ol waste papar Under those conditions a production
cwt & 35 per tom, und a sreliing price of €. 73 per ton, ex
factrry, W-re furecaay.

Subaeu-at forrcest vperating requirements were (per

it ol board produced .



Q
Cation otalke : 1 82 tons
Waste papar - 0.18 tom
Caustic soda - 0. 128 tan
Digestion : 130. 180°C.
Fucl »il . 0,24 ton
Water : 65 cu. metres
Electrical por.rp 735 kwhr.
Labour . 138 persons
Management 14 persons

i8th july, 19%9

Ar Agrocmont was signed betwern the Government of
the Ro-public of the Sudam and the Fedora! Prople's Republic
f S elavia conis ruing the building of a cardboard taccnry
At A ma in Eastern Sudan under a Yuguslay Credit Agresmens
(Be capaniiy 31 the tactory was t5 be 4, 000 tuns P Y asnum
d8biing o 3 ohift working day. and cotivm svalks and whaat
BEFaa wire the prip ucd raw materials  in accordamce with
*hin Sgrecmeat, 10 ¢o IS tums of cotton etalks were to be
“upp id for expariments {n Yuguelavia, the trinl and akesver
Wer- «nvisaged tor July to Getober, 196

ARt ihe quaiiiy of the product, this was to be egual t
v wampls i board propured in Yugoslavia frm the abuwe -
MrsaLed ot on stalke

AL ording t) the Agre sment, the factory wiuld ba tekea

T by e Goavarumeni 4t the Sudan whet "plant capacity e

rach w1 ake pastoble am satput of 4, 000 tons per angum



of cardboard .. .. ... ., and the quality of the cardboard
produced is in compliance with the samples to be prepared
by the Seller” from rawstock samples sent)
lhe estimated cost was £ 302, 530, of which 1% was
to b pad .o niguature of tho Agre-ment, 9% on erecuion
ot *Av plaxt and the remaining 90% by means of an 8- to
(8 yearzeredt al 5% Jmerest
' acka’ tack. the tntal cost ' exciuding working
“apral tep & 480,023 made up as fol'wws;
Civid magine: ring £.96.321
Fower howse building 26, 158
DUt w 7,140
YSlai houses  cemt troe) 47,079
Pr.fuct engine < ring 12, 000
©hte sk atractare 44667
" P and machinery 134,053
“Froctsown and running is 5i.830
Yhewel wets aad vlectrical 87, i3C

2P Yhe

& 480 0i3

T AR S

s cforiake ! Sleme are those mentiLped fu e
Loomitoos A tokmk & 242, 530 i value.

a7 Jdarch, 1%

1w e mpert priduced a specification which wau
cmeutsd (v Lorm parr i the Contract  Howsver, it dit'crs

cror oyl ppackite st overina v fssurd we - below .
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vhe imnt iy giavicod ap, under o Sudanr 8+ Manager with
sevovil Yugoslatuan i LhuiciAGo

Apzil, 1303

Repoaoes 17 m iy sapan Cuosaltiag ustisule . ihe promosry
S Y e o Dass L sut . Tat @ paper ingdustry tn thye Sudarn . bu
i Fepore melora 00 viell §2 e cardboard raciovy. 17 site Cay
At oty Repovi te o cwerind wilh the uar s papyrus 1o o migl!
iabding 30 1 aas ol pap v Pper day o by first mstavuoy, ta the
Woalalet r K w1 aveo fh- c smment OB the Arome tctury vwas

taad 2 Yeerorts and primitive' and aboat 'otd ot scale’ s roagpud.

??b . ..am'-ar)LZW 4

e

Y VRO TIOR3 Aaes Ll R s Seme g rumiRie 8
Poaw e L adghy oo Riesr o MO Rapeoac soi A Paitovia
il 1 Arsima rhey Cemment thar anty o ehind i watking
Pt a G & am torinevly
gl awiory, (Tcd
G b ® B iraat Tmpart irom 7 Sheddad, Maveygsr,
oo s adagirios Soard, 4 de potnted oub thal the proflecitas
voscihe Larabhere o coerde & .80 per tuk, aod thal do icully
crwe s e et L se ey 55 dur 5 40 pet v
teth nobrusey, 1904
mp e voens mych by A Kajavie aod H Pal vt 2L Sayer

sk vsaker U0 e s e ral Maetasger, one i2ind rae lnyiiug 9 das o,

voern 0omuride o 0 virw pef day . umng 4 or 5 o b loste) o o

e hrew v e W orRe @ 30% machine b AaTs et progdas
40 40 kgm T lrn bosrd eyulvalesmt o 590 kgm  per hoar
*ne S el e 4 ar 3% kgm o per b oov o ar Y medhis s th

ot te v o A0 N e angd arfed A 00 ke | sl o e

¢

R T T2 YR T - BEYS




idth March, 19¢4

Report uf a Committee set up by the Sudan Goversment
industries Board to investigate conditions {a the factory and
tuv organise takeuver triale.

in conne.tion with the formear, it was pointed cut there
Wiy B Props I mrasursment ot raw materialy; the metkods
of removing shets 21 buard from the machiace was crude;
priscing was 4'r 5 crude; there was no dryer com'rol, calendering
was ineflective; weighing and tosting were inuccarate; there
wure {padequate instruments and some of these were not working .
There waa alan excessive load on the dissel generator. which
hunted when ou full load;, and there was no standdy, Gwneral
design was poor, and there was 1o protection of electric cables
from water

The: takeover trial was specitied tve tha 13th March, 1964,
and the Cummitt«s set out the varicus quaniities and gredss of
board which shauld be produced in specific times.

Undai~d

Mr Rajovic, om bohall of the Yugoslavians, objecied to the
Commitie-'s requests as "unrcarsmable” and, after some
acrim-mny, the C ommicter was disbanded.

lst December, 1964,

‘aves? Eaxpoirt intormed the Goverament ;adustries Bonrd
that the factory was not in a suitable condition for takeover trial,
and stated that the Sudan Government had in fact accepted the
laciory by resssn of managing it lavest-Export would mes«
their obligaiiune though on an ex gratia basis. The Sudun

woveramed: wwild have § . pay for the Yugoslav techmicinas  wnd

there wetr vagie threaiv ot arbitration.




4th December, i964.

Report trom ingesieurburo, Robert Hossch, Didben.
This made ceriain recommendations such as the use of &
higher temperuture im the digesters. and beating to obtain
a longer fibre length, aod it criticised the breast boa
design as giving rise to thickness variations. There were
ales comments on the impurities in the finel board. At
th's time apparently, z:»ougo digestion operation was being
tried, e.g., 2 hours at 100°C., followed by 3 hours at
120°C.

9th February, 1968.

Letter from Mr. Shaddad to :Ilvut;impoﬂ. dioputing
their letter of 1ot Decamber, i964, and repudiating it.
fhere is reference to the fact that the board samples made
in Yugoslavia comtained wood pulp.

Spriag 1965 (?)

Ofier ot assistacce from Parsons & Whittemore. Inc.,
New York, through Abushamma Agency & Trading Co.

Sth April, i963.

Lutier trom A. M. Sadig, Ministry of Worke Kassala.
t> the General Manrg«r of the cardboand factory, commenting
2 the nifect of caustic suds in causing cracks ia the digester

discharge pit.
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30th April, 1965
Correspondence with the Tropical Products instituge,
Londan, extending to 5¢h August., 1963. it was pouinted
out that the freenuss of the stock is as important factor.
that milibourd made by the procedure used is always
brittle in character, and that & mnlutnt prucese is better
for boxboard. The blowing troubles aoted (see Pazt i, b}
were attributed to drying.
29%h Jume, 1963
Report by C.G. H. Govier., who estimated that the
cost of production was £. 145 per ton, and the production
Z:tm perday. Up to 35% of coement sacks were being
used, amd there wore possibilities of & shortage of cotton
stalks im the future. This applied also to the waste puper
cement sacks hitherto obtained from the dam workings
at Khashm ol Girba. With this in view, stocks of cotion
stalks were being accumulated. [t was recommended
that the mil’ should mamufacture particle board and plaster
board.
29th October, 1965
A letter {rom the industria! Development Corporation
{A. Hamid) to the cardboard factory, poiating out that prices
osbtaimable tor the board ranged from £.45 t0 £. 59 per tom,

according to colour. Kraft Uner prices wure £.157. 500,
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fluting & . 54. 150, axd chiptosrd boses £. $7.5 per tud,
c.i. 1. Khart.am.

Apedl, 9.

B, ibeogoeals Unbod Watbus! mepartad troubler
i1 naaing th plent o fe narketing tae brord.  dAesy
he anriteisi to ket ping iy vaw mai rials lu stk to0
1e8g, ai€ i e drostic oonlic wedla ¢ ea. ‘n this laiier
¢ mpectiar b euggrai - % pre -treatment with Hme o pite.
He alro aavwcaled webay tive eo et sackd as recefivzd,
fow., witn it & Aigretioe oiage.  ¥he use ol hide powdior
1 the B mlv ¢ wwas o mmeaded $ar nizing the board.

i nar s oleent s weitet ihe Leilod Stat: 8 and I

ATl AT i o 2oms Reglos e’ Regearch Laboratory ot
Byt MY g 8 Woarem Peaeiols J.abiracoey

A Rl o Weae s weaz, aind die @06 G o Paper Chemisiry.
AT a G vRP Yarh up sugoet B0 Wers recoived
Aeh e oo it atmeat with lime, wad e blowing troubles
ERER TG U S rih': atment i3 « s king awd La beatiug
't owma vr Ay that tae Ll -)'-—C'L?':: miteal provese might
23emibh - Lo Amps Ve moal on &8 wr LpdTy PropBure cank,
amd thr. tac o hd £-de process migue alus be tried.

Moy riber, (TRT

The * ub @ o rasiiuig Tugeslav echniciane left the

2ACE » o=y
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Volumes 2 and 3 'in the Imdustrial Development
Corporation files) - deal with ¢’ ril enginecring work,
water supply, sewage, and electricity.

Volume 4 {im the [adustrial Development Corporatioa
files) - gives details of the process and piant. with drawings
From the present point of view therefore it is by far the
moet important volume. it may be summarised briefly as
1oliows.

Tests on the cottom stalks were made by the laboratory

of the Priedor factory, in Yugoelavia. It was pointed out
that the material {s very heterogeneous, and that to obtaia
the bast use from {t, it should be classified, 1 ¢., presumably
differeat treatment given to different parts of the plant.
This is techuically dound, but of doubtful ecanomic
feasibtility: it was mot put into practice im the specification
evolved for the mill.

Semi -industrial tests led o the folivwing data and

proposed working details. -

Yield: 0%

Samd and dus 2%

Pulp 48%
Working pericd 300 day» per asmum
Shifts 3 por day
Output 13. 3 toms per hour
Cotton stalks 24. 4 ton» psr day
Used papers 2 tons per day
Storage capacity (outside) 1,000 toms cotton stalks

St ek capacity 350 sone

Distaace apart

of stacks 40 metres

Covered storage capacity 24 hours
Sise of cut stalks 258 to 38 mm.

Capacity of cutters

1.5 ¢0 2.0 tums per hour



o
' Dige 6tivin
Digesier capnelicy 22 cubic metren - L 6 tw pulp?!
Fime cycle 4 per day.
' Caustic ouda 8% o Loiiun stalks
Fabren Lo tigle sl Tadio 1ty 4, afier sleam addiinu
Liguor 7.000 Yiires adticd io & viag 8"
' 1ime cycie 6 heurs
Pregaulre 8 tu 10 atm
Rrijaer ¢ asivtency 3%
' s (ray CoDsiele goy I 01,0 5%
PTRTY VRS BRI S L LG kgm . prr J Dour shtit
ambe e O machinea
' Single vois 4
iy omanly vay i
Vrocagen 200 toae, 300 pim.
' ooz iuTe €t o AalleY
DrYwAsel 557,
Mossiote Codtats afler
' drying tuam-} 8t 107
Hh: % BEde 1000 « T00 mro.
Wedght 107 orafatur) 515 60 nhe ir prr 25 Rym.
' La e re 15t 20 melrse per min 30 Comg,
Brolkee treetraeit by pufper
Steatm ConbnImPal s
' prr kym baord; 1 &9 kg as am ax 470 -180°C . e
8 0 atm
Dy x i B kgm stoam
' Lok 3 07 xgro  per Kgm  baard
oo ¢t 3 1uas per hour . 962 L ol
PeT Assum.
' Vetr s "trom Fasesala
& wal's 67, 000 Litrews p-7 huar prr well
2w Y 24,500 IMiren pry bour pex aell
' [ | 81 Yitren prr sel
AP ey Meilde
t aal. 1% ltres por sec
' 1£%, 000 Titres por tu Wi board
b yr b
Domven lal we 37
' LR L SIS ‘i‘ix.
' ol 154
' Fractcad temi b a vemd o indusirial acale gave a prodiice
Coore 1ar u gre caro . oard using 8% cauvetic 3rwda ior digeavion
' ang 5% of kel pepe T Ueed Cemvnt gavka T hin waw d
l stetcd to be sudioble v "bates, common regisicre  £231drre? ),

1.

h.ook. covars v.c''., ourthe ¢l ur wae lgh- broww, and small

Vadlbituepyals o R RN TR Rt E R oo™, M ol se et

i
|
|
|
I




out it wes stated, the buard should not be used in direct coatact
with food. A wide 1eld of use was esuvisaged in view of
experience in Yugoslavia, but no market study appears to
have been made im the Sudan.

The board samples prepared in Yugoslavia to be used
as a standard of quality for the producis of the factory, were
sesn at the premises of the Industrial Developmeut Corporation.
This was before my visit to the Aroma factory and [ did not then
appreciate the tremendous difference in general quality between
these samples and the Aroma factory product. [ confined my
examination to 8 microscopical evalustion of one of the samples
which was said to consist of 100% cotton stalks, and my
examination showed this to be correct. . The other samples

were descridbed as contaising various amounts of longer fibred

the proportions of used papers and of wood pulp presest. The
appaarance of the samples certainly confirmed the presence
of better.grade materials.

if these experimental boards are to be used to provide a
wrking specification of the quality which the mfll product hae
to reach, them numerical evaluations should be carried out
as follows:

Basis weight

Caliper (and thence. apparent specific gravity).

Rigiasty.

Folding streagth.

Scoriag capacity.

Folding strength.

' Barsting strength.

Surface properties. '

' material, and it would have besn of interest to have ascertained

| ﬁ." - crat




Actually the samples remaining are far too small to
enable all he above tests to be carzied out. By careful
workiag however, asd by utflisaiion of mest of the
samples, it should e possible to set up an spproximate
mw.m
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PART I
IBE FRESEN] POSITION

The present position as regards mamfacture ia the
Arome Cardboard Yactory, is discussed below under the
following 4 headings: -

(a) Raw Materials.

(b) Description of the Factory and Processee.

(c) The Preduct and its Markets.

(d) Produstion Control and Management.

() RawMaseriale
w » .

It is as well to consider at this stage vhat is requirved of
fidrous raw maserial for the masafacture of peper and beard;
the term paper o included, because this is favelved in the
recommendations made ia this Report (Past IV). Theewetically,
any material centaining fibrous cellulese (i. 2., amy vegetadle
plant) can bo used for the manutacture of pulp for paper antd
beard. The value of any one particular plant epecies for the
production of pulp depends however, on the fellowing considerations.

Jechajenl )

1. Esee with which the non-fidrous constituents (e.§g..
pith, wood, resiss, etc.. as the case may be) can be removed.

2. Colm:to:omﬁ ratio. The streangth is reduced
as colour is improved by processing, and vice versa; it is
desirable to obtaim the optimum balasce betweea the two for
each kiad of pulp.

3. Suitability for the purpose ia question.

4. Suitability for treatment at an economic figure.

5. YieM of cedulose.




1. Quantities available; waste maaterials having mo
sther use ave preferabie.

2. Ease of harvestiag or celloction.

3. Trenspert facilities and conts. Maay suggested
raw materials which satisfy the other comsiderations have
proved unscensmical for this ressen.

4. Regularity of supplics. both as regards quality and
quantity.

S. Coest of presescing. insluding chemicale, amdl steam
aad power, sad with %his is bound up the purpose wieh the
pulp is required. A pulp laving cacepticns! properties can
sometimes commend an encoeplional price, 90 that the cost of
preduction {5 & miner considereticn.

6. Base with which supplies may be replaced. Thus
sameals ave better than pevennials fremm this peint of view,
and plants which take a leng time to vreprefuce themoelves,
(sush as tress) ave st a disadvantag. fu this respect at any
rats.

R is safs to say that, en the whele, wood fulflls theo
requirements, taken togother, to & groater oxtont than any
other plast material. Supplies are plentiful; they saa be
replaced vhen exhausted, although time {6 required; and a
variety of presesses has beea fawelved, embdiing weed to be
converted inte pulps sultndle for mest present-doy reguirements.
Moreover these presesses have boea the subjest of clese

scientific study ant sctrol over many years, 60 hat regularity

of xtput and quality are ensured. Other plast fidees fulfml
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msay of these reguiretments to a greater or less dagree,
and among these are certain poseibilities which are ~orthy
of exploration co far as the Avoma Factory is concerned.

Cottom Stalks

At already etated, the factory wag built to use the zofton
stalks remaining after harvesting of the cotton. and it was
iocated 1 Avome principally because this is coaveniemtly
placad for the cotion plantations of the Gash Agricultural
Cooperaticn Boaxd.

It in important to reslise that (so far as I know) cotton
stalks ars not yet used commercially for paper or board
manufaciure anywhere ia the worlé A curtain amount of
experimiantal work has bean carried cut om the laboratory
ecale . 3., in ‘be Nortiern Regional Resesrch Labozatory
at Peoria., Nlinois, in indls, and by myself for the Sudan
Gesira Board in 1950 (gex Part IV). The gensral concinsion
reached "7as that cotton ctelks can be used to produce a
coarses woapping paper or even, after bleaching, o low grade
of printing, when procecsed as the whole plant. Separate
treatmer: of the long fibres however, was found (in my
experiments) to give a fairly stromg brown wrapping paper,
but the yvield was low. On the whole, cetton stalks compared
clanenes Dty At hes Loy rendily cvailalie Loy xovw/

ciaverinio: g o the Toasan Thy Weld use Nnm anl tunie

Crodeye ia wortd gulp poednlion, Sesplte tite lacf Tomt Tho

(RN

it T hradence ard ove canabic pvaflant o s son e




ccllection (0 solion-growing countrics. Buloting
enperimenial work en cotion stalle has boen agprenched
frem & papey mahing vather han & bonsd makiag peoiat of
view, Yt 8 s sale %o soy Bat what agpiies to the fermer
applies with oven grester fores to he Intler. VWih
hoavy boasds fa partisular, the short Shres and high
homiseliuiens contont in the unbicashed otate will tead to
preduce a rigid and Yetatle predust.

B shouid aloe Yo asted Biat cction stallks from difforent
lecalltics eBien bohave ditforently 80 & raw malterial for
paper o bosrd mamfasture. This is waderetandable,
singe cotten ool varies in qualily asceeding to speshes
end losality. There are covinialy difiorenses in these
rosposts botuunan cotien stalhe frem the United States and
from e Sufden, sad oven batwosn stalks frem the Cesira

and Avoma arees.

I view of he wmeertaintics atinched to sotten stalks
88 & fideons row material for buard mamufaeture. &
fhorough proliminary iavestigation of (s properties chould
have boen made as pasrt of 2 Feaolbility Study for the presemt
project. As shewa in Past 11, the laformation &t my
dispesal centaing uo rveesd of sush a stufy. A quantity
of 10 %0 18 tens was appareatly, sent to Yugeshvia for somei.
commereial triale, Wt the euly result was a boskiet of

small pioses of beard, ene of whish was made whelly from
colten stalks and the sthere from mintures of cotten stalhs

end waste papers or wood pulp. The beasd resulting from
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o esio {0 g0 seartie 2efe Ll 3T wesd eoall agrnens
ony Y 40 laay el am Vel dian io grey casbes M and
E I - SRSIEINET SRS LA fo g = M L P
iy, . bro.oaie oleuy, comalning fr pariizlos, bt could
Lo eatsd. 1ot talle for Gitest erclaet 4D food,
dve feld of uco could be extondad by the inclusica of
roLontef Wi oolevian gulp.

So {u. v8 X an: nware, 0o ascen is miv.: o too
experimen.al pruceliares by which ese zarzples ware meds,
e 2 W oo s safa to stulty “kat, —ihatever fusca Wary, they
Sifvaced imatenally frosr ¢y n.aoniacturieg details cpeckfled
u~d fng which the 23 —us vitimsately copsiinetedl, Xt chould
be pointed out, in p-eaxthesis, that if economico ure left
ot of considaxalt, It o0 poscibio to obtain expariremelly
profuets of reasc:aily good quality from alrzos? nay fibroes
raw material, and seztaialy frow colom stelkn, NMoreovor
n0 %e3ts app9ar to lnve been carried cut on the teating
ronserdes cadl Tec! refining conditicay for they puipz on o
L avgezdls’ phyoical charasteristizce of the bosrls produced.
*h cheets In the samuple Lacidet aze far too omall Lo santle
“w intter 2o e carvied oul.

It is =2ated in Volurce 4 of “he specification that the testo
on ‘De cotton atalks wore anrried oud by the laborutorisn of
oy rdedes fnstery To Teeesinvla fad that T stall s note
et te be Dofawegecca. L0 Tl Ly Ba elnuntTad o nor e nlly
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reasonably in accord with subsequenst experience (see Mill
Trial, Table 1). Howevar, ia a letter from lnvest.Import
dated 11th July, 1999, there oGcurw aa estimated yleld of
63 to T0%; this of conrse, may refer to the duot -free cotton
stalks, but this {s not clear. So far as 1 know, there are
no records of yle!d experiments carried out under practical
factory —orking eonditionn. and indesd thers appaar to have
beel ne proper facilitine for or attempts at making such
tests in the factory as at preusemt cemducted. During my
visit, such an attempt was mads; 4 tons of raw cottan stalks
were used with 400 xgm. of old. used cement sacks. and
these Yialded 1. 992 tons of hoard (groes) sse i able 1.

The practical usage of the cotton stalks hac baen
complicated and bedevilled by cther factors ‘m tha sarly
dayse of operstioa of the mill, large purchasas of cottor sialls
were mads {n sdvance of actual requirements; this was of
course, done quite correctly in order to provide a stock of
raw material for the initin]l and future running of the factory.
in view of locs) conditicns, one year's suppiy must be purchased
at the time of harvesting the cottoa stalks in the early part of
the year As it happenad, the mill ased unly a fraction of its
estimated anaua! requirement, which presumably, would be
about 8, 000 tons per annam (in order to ms'a 4, 000 tons per
asmmm of board). A large surplss of cotton stalks bas therefore.
beea buflt up during approximately 3 years, and the last of this

was being used at the time of my visit.



C utten stalks 5,600 kgm.
Couatic soda 330 kgm
Water 7. 200 litres
Prasaura 4 atm.
Time 3hr.
Waste papers 400 kgm
Production ‘groes’
No 18 (heavy) 060 kgm
No. 40 {medieum) 650 kgm .
No. 90 (thin) 175 kgm
Total 1.68% kgm.
Waste 307 kgm,
T ota! 1,992 kgm.
Yiela 9%%

Notes

1 The vield figare is based on the ratio of gross board made
{{aciuding substandard beard, trimmings asd wet and dry waste after
the board machines) to raw materials used, assumiag 30% yleld for
cotton stalke and 75% for waste papers. The figure of 95% shows
that these are reasotable assamptions

2. Sisce an endsavour was made to masufacture 3 thicknesees
of board trom pulp beatsa to the same wetuesss. the proportions of
substandard paper for the Nos. 18 and 40 grades were highs it wae
tow for the No. 90 grade. becauss the wetness was appropriate. Ae
explained in the Report, complete contrel of wetaese was aot poseidble,

3 Al weights of materials aad board are assumed to be dry
basis. but a check was net possible.

4. The cotton stalks were from the 197 harvest, asd bad

been in stere for adout § moaths
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it wa: Jbvlonsiy in g very bod efile o altact by
bactarise and fnsecin  'th the resali had the tibr. e
chuaracire stics hnd seversiy datoriorated. aend much o
the plant sobatance hat bent caiverted late dust inutd-
tha outar coariex ai tae statks 1 he de dusticy cguipment
{rata?lod in the 11 was not capable of removing this ligh
proporti i of duut  vith the resuli (hat much dueat was
passing into the digasters as wel? s fnte the air. with
conaeguent waste o1 cooking chemicals and objectd naaAbls:
-vevking ¢ nditlons; L wro evan anparent In the fioal bohara.
Both tho yisld and quality of the bosrd were therefurs,
afiected coriously  The trial reforred to above /Table 1},
mado during my visit, used cotton stalks from the 196¢
harvest snd thare‘ore. voly abyut £ months old. and a
ma rked improvemont in the quality of the pulp muade Wan
apparent Mowevcr. al presant the stocks of cott.a ste'ke
will lagt only rHout 3 manthe, even at the present rac st
uneagse

As rogards price. it is undersiood that a premium hae
brem peid ts the farmers for the coiton stalks abova the actua’
cont of collecting frum the tle!d, aid that these itcme plou
the cost of trapeport resulted in a delivered price ot & 2 890
per ton  The moisture content of the stalks at th- time ut
parchase is unknown, but presumably {1 is purmaliy vary 1,w
and the stalks dry out to a bone~dry state. Since the aisdi:
we re transported in the lonse state, sdvantages which could
mare than offset the extra cost dnvnlved might be echicv-d

by bmling This print is developed later in thisc Repom
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A final stage in the unfortunate history of cotton stalk
usage is the unnouncement by the Gash Board that it is
proposing to reduce, and eventually to cease, planting
catton onh any scale in ite area. Although the cotton from
this area is high in quality, the yields are low dus to inadequate
irrigation: the land is fertile, but water is available only for
3 months of the year. The whole position is accentuated by
the low price of cotton. Castor seed (from Ricinus 5o_c_p_m__u_nﬂl,)
is regarded as more profitable, and large areas of healthy-
leoking plantations were seen during my vieit. The local
Manager of the Gash Board did however, state that he is
prepared to recommend that ebout 1, 900 feddans shnuld be
kept under caotton to assist the Aroma Cardboard Factory
However, this ares woald yisld only approximately 750 tons of
cotton stalks per annum, an amount far issdequate for the
mill's requirements. in any case the position would be
extremely precarious from the mill's point of view, especially
as a change in management of the Gash Board is shortly to take
place, and this possibly could result ta a change of policy.

Cotton stalks exist in comsiderable quantity in the area
between the Blus Nile aad White Nile coatrolled by the Sudan
Gesira Board. However, the cost of transporting these to
Aroma would be prohibitive, and ia amy case the policy of the
Board is to burn the stalks in the fleld to prevent the spread
of insect-induced diseases.

One is therefore, forced relugtanmtly to the conclusion

that any plans for the future of the Aroma Cardboard Factory
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must be based on a fibrons raw material other than cotton
staiks, quite apart from the fact that cotton stalks are aot
a very suitable material for the manufacture of the types
of board being made.

Castor Plant (Ricinus communis).

Thie {s a logical first choice. since its future availability
in the Gash area should be approximately the same as that of
cotton stalks in the past. Castor is of course grown for its
seed and the ofl extracted therefrom, and it is the stalks left
in the fleld which would be used for papermaking purposes.
Hsre again, however, as with cotton stalks, there is mo past
experience either from laboratory or full scale working. to
serve as a guide to the suitability of castor stalks; although
a Brasilian worker has claimed that they are satisfactory for
fins papers.

According to the present Manager, the Gash Board is
prepared to allocate the stalks from 20, 000 feddans of land
near the mill om the northerly side, as a source of supply of
the stalks. 1f one assumes the same yield per feddan for
castor stalks as for cotton stalks (and this may be optimistic
in view of the tubular character of the former), this area
would give approximatsly 15, 000 toms of stailks per anmum
(dry basis), which is far greater than the cardboard factory's
requirement of 8,000 tons. Since apparently, the land to be
allocated for this purpose is not required for other purposss,
it might be poesible to grow the castor stalks primarily for
stalk rather than for the seed. In other words. a wvariety

might be doveloped which gives a high yield of stalk at the

cenanne {8~ nead thragh wama seed W craone eatd b




obtainable. Thig is a problem for the geneticist, and ft

is undorstood that Ahmad Mutwakil, of the Hudeiba Research
Station, Ed Damor. might have some information in this
cnnnectisn. it is however. most important to ascertain
whethar the castor plant grown in the Gash aroa is an anpual
ve poranaial.  The “atier {8 the more usual, and »f cnarse,
the amount of stalk obtainable from it would be very much
leas on a sustained yield annual basis.

The harvesting of the castor seed mormaliy atarts
towards the end of December and continnes for approximately
4 moaths., There are usually two pickings, the second
when the less ripe sends have matured, so that al’ the otalks
would nat be available until approximately April. it is
possible thet the harvesting of the stalks could be mechanised.

It is understood that with cotton stalk purchases a
premium was paid over the actual cost of cutting. if a fresh
start is made with the castor stalks uader the conditions

suggested abovo, the stalks should be purchased on a direct

cost basis. This should present no difficulty us a similar

esystemn {s at present in uso in Sudan for harvesting suger cane.

in this event an approximate cost per ton might be reached as

follows, assuming that the sales value of the seed ut loast
pays for the planting cost plis the farmer's profit on the seed.

Cutting and transporting
to roadside. £.0.500

Baling £.1.000

Transport £.0.250
Delivered cost £.1.7%0 per ton
Add for contingencies

and moisture, say £.0.25
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The transport cost io calculated om the basis of
a 5-ton lorry, taking a CTtoa load of baled stalks 10 km.
distance, for £.1.000,

The delivered cost estimated above is apprwximately
65% of the present cost of cotton stalks, which aro
transported loose, whereas the castor stalks would be baled.

Sl oln o Ly daee Ty bo glovn Ue the e Ut

baler used, bocavse it is evidert that an ordinary bay or
straw baler would aot be satisfactory. A heavy:duty type
of baler is reguired, and these are available to handle at
least £ *cus per hour, with two operatives. The above
baling cost therefore, does not seem unduly optimistic.

E:verything therefore. depends on the papermaking
gqualitics of the castor stalks. These would need to be
evaluitod thorough'y as soum ue the stalks aroe available
in March-April, 1968, in the laboratory in the first
imstance. Empirical largo-scale tests can also be carried
vut aimultanssusly in the Aroma Cardboard Factory in order
tu save time: the present procedure and cookiag conditions
as used for cotion stalks ¢ould serve as a starting point
The laboratury exporiments should however, be relied upon
to provide data for the operating conditions / such as chemical
concentration, time and temporature) which give the bast
results. They should also yield suffictent data tn exahble
the yield and the paper and board making properties of the
pulp to be assessed thoraughly.

This therefore, is tho next and very vital stage in the

raw material situation .t this mill. if it is achieved
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succossfully, then a most important step towards the
rehabilitation of the Aroma factory will kave been taken.
Kenaf (Hiblscus cannabinus).

This plant is known to be an excelient papermaking
fibre. and experimental plantations exist at Khashm el Girba,
SRR e e s T 140 kem. distant feow A7oTae by
rallway. Howaver. zenaf in also a textile Gbre, and its
use in a low-grade cordboard {s unlikely to be economic,
unless it could be detiverod at a suitably low price. However,
factory waste may be available eventually, and at 2 rexsonable
delivered cont. Altoraatively the stalks, as distinct {from
the fibre, may be usable. it is undorstood that approximately
3 tons of such st2lks are being sent to the Aroma factory for
a prolimimary oxporimontal trial. it should howover, be
romembered that konaf is aot yot established as 2 pormanent
and solf-sustnining crop in any quantity at the present time,
wherone the needs of the cardboard factory are quantitatively
Iazge nod vory urgent.

As this »Mam may posasibly become an important source
nf rast material {ur zaver or board manufactore in the Sudan,
@ fow canezal woden cencerning it are desirable in this Report.
A o doal o. sroradic work has boon carried out on it in
wariaus merts oi the world, btut without great succoss. the
Yirnitations bolng mainly ecunomic. Of recent yoears theso
studios have boowo intonsificd in the United Statos.  In that
country the plant grrwa like a woed, and indeed can compete

ouceeasfolly ith we 0o ‘2 is nevertheloss suaceptibio to
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bacteria, which attuck the roots., and commercial
fungicides (as used for cotton seed) were found to be
effective. Yields are of the order of 6 tons per acre
and the plants reach 10 to 11 feet at maturity, but the
stage of growth at the time of harvesting appeare to de
fmportant.

The kenaf may be harvested with the type of
machinery used for forage and can be stored outside
(in the U. 8. ) for 18 months without apparent harm. it
is proposed that, for papermaking purposes. the whole
kenaf stems should be utilised, since the use of the bast
portion alone (which makes up 20% of the total stem) is
anlikely to be ecomomic. On the other hand the bast
fibres are suitable as a substitute for long-fibred pulp,
whereas the woody constituents are short.fibred and
offer no advantage over other agriculturel fibres. Kemsaf
is similar to cotton stalks in that if the stems are utilised
in the whole state, the net result is a pulp with low initial
freeness and a brittle character. These are the qualities
which have led to the difficultios and complaints in the
case of the cottom stalks used at the Aroma factory. A
bleached grade is obtainable; yleld 40-48%.

To sum up, kemaf could be a promising material
where the cost of processing the loag:mn-od portions
separately could be balanced by the low price of the kenaf

and the high price of the product produced from it.

N
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This is now grown plentifully im the Gash Board arez.
and some very healthy crops wore seen. However. the
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Bagasse (Sugar-cane waste)

Thore is a sugar mill at Khashm el Girba, and bagasse
is known to be a satisfactory raw material for the manufacture
of paper and boaxd of certain kinds. Howeve., “he economics
of its use are bound up clusely with the cost of a fue! \o replace
it tor raiving steam in the sugur factory. The economics of
this substitution are individual to sach sugar mill, and need
to be worked out by a study on the spot. It sesms unlikely
that the bagasse could be sold at a price which would make it
economical for delivery at Aroma for use in a low-grade
cardboard.
Used Papers

The original scheme developed for the Aroma Cardboard
Factory envisaged the use of a proportion of used papers
containing lm;nbnd wood pulps. Theso were to be added
to the cotton stalk pulp in the proportion of 20%, in order to
make the cardobard. When the dam at Khashm el Girba was
being built, used comeont sacks were available in large quantities
and were purchased by the Aroma Cardboard Factory at the
vory low price of £.8 per tomn, delivered. Even im their used
etate and containing cement residues these were without doubt
an excellent raw material, being composed of long- fibred, kraft
coniferous wood pulp, which is the best of its kiad from a strength
point of view. Unfortunately, it was an error to use oaly
approximately 20% of the coment sacks with the cotton stalke
as specified, since in view of the low prodaction of the mili over

the past 3 yours, this meant that moust of the coment sacks have
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remained unused for this period. They are stored in the
opon and as a result of the succosrive heat, sunlight and

to somo extent rain, have so deterioratad ia strength as

to be virtually useless to contribute any strengih: thoy

are in fact, now little moro than & filler fibre, ! they

had tora used in the prozortion of say. 80%, with eottun
stelks, while they ware new, then the cardboard factory
could undsabtedly have had a profitable run while the sapply
lasted, since both output and quality would have been
improved.

The sacks do not have to be digested (although this

they require otherwise veory litile preparation for the
mamfacture of board. It seems highly probable that, under
these conditions, the mill could have made board of the
quality and quantity originally specified at a productinn cost
of approximately £.30 per ton. Thie state of affairs could
not have lasted, but it would have helped the factory to
weather the subsequent unprufitable period, which the
deteriorated cement sacks now being used merely accentuate.

At the present reduced rate of production, sufficient
cement sacks remain in stock to last for about | year; but
as stated, thoir board msking value is low. The prospect
of further supplies uf this class of material, or indeed of

any waste paper, seems remote. The main centre of supply

' was being done at the mill quite wrongly, at one time), and
o

is Khartoum, where there are already outlets ia the two
{and perbaps later, 3) milis who can use such materials

Y (see Part ill, ¢, anc Appendixj. There may be supplies in |
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books at £. 2. 890 per ton delivered, and this figuro {s used
in tha procuctin cost calculations given in Part IIlId. So
far as can bo ascostained, the above figure is made up as
tolim:;

Collocting costs £.0.500 par ton

Trensport (acsuming
i bo% POR 5 Lo

lorzy, costing

£.2.500 per journoy) £.2.%00
Profit for farmer £.0,.850
Total de'ivered cost £.35.8%0

Even though the cot?on stalks dry out rapidly in the
sun and thoy are bought by ares, it is neceosary to know
the tzwe wolght of dry material purchasod and thence. the
prico por ton pald. Thus the cotiom stalke may have some
moitare contomt in the wot season. Moisturo tests aze
thorefore ghly desirable. The sta'ks are transported
Tsase by lorsy and as thoy aro bulky and light. only abont
1 tom cay be 1oaded on to & S:tm lorry. Thio meanc that
tranoport io costly. For this and othor roasons, the
baling of the etalks is dosirabie, and thio is discnased
further bolow.

The stalks are otored locse in a large walled compound
approximately 170 x 100 metres in dimensions to the north
of the mill.  There ic an exit through tho wa] at tho mill
ond, and thore is a light raflway consisting of two lires
croesing ot o um:tat:!e in the contre of the stocking area.
The Yines thae rus paralfel to the walls, and at the time of

my <igi. woro short of the spocifiod lerngth by approximatoly

50 rotenn . texrards i of o callg,
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The cotion stalks are moved on flst, hud:punhd
bogeys with loose boards across them to provide a wider
ares of carriage. The fire risk is considerable. the omly
procautions in the storage area being mumercus buckets of
water anfl sand; a!) the former ard most of the latie wore
e (pirfe v Tt Dipy et stafoe ame highly
InBammable aud the prevailing northesly wind at thac time
ni oy visi could veadily carry sparks from a fire over the
wall or through the gap at the mill end, to the day's supply
of lcose stalks waich is normally kept at fhe entrance to
the cutice houce in the factory itself, A trailer pump is
available for nmtagmm parposes, but wou'd be of listle
uoe under (hese circumatanses. DBaling wun'd enabls the
atalls to I3 stasked po-tly, with adequats ﬁm—'b::eak
spaces, aad it wrould 2 uo protect thew to some oxient from
trsect attack dnring storage (see Rezsmraandations. Part 1V).
‘Transpont of the eolie:. stalke from the otacks to the mill
weuld be faeilitated, olice the bogeys covld ba moze enoily
hantletd and naoe heavily 1oaded.

o otellzy ave Trough? into the opsn end of the cutler
shet, ot requirod, in onder to feed the cutier., With a
a%jhw-z day wusking petiod, encugh for 24 houre should be
bronghe in duriig the day shift. Heowever. if the stalks
were wibalad (o y welsd sceupy such a huge cpace that
dsa e haadlis would te invelved. Howsver, this situstion
Law uet et arlcon, az +t men? ealy two skift psr day have
Porwomeded, Gpters Jeuaut conditions, with the 35.00 to
w0 Pengs o % ety W oTieg, e spoeial problem arises.

. o= A . Xy . eerade
CATR om0 flpe entier. BRCens wveigiieyy. @



. 42 -

bring assaned 'Ll when 2 digester is ful? f¢ caxtainn 4 toms.
Ba'ing woult canble the actual woights used to ta coxtiolied.
The cut’sr i3 of the type used for straw, and is {allowasd by
a o0 erd cyclons which extract some of tho dust and Jlozlbar 4
i trcugh a chimney to the open alsr.  Tho cul matovial Siep
~ransp ver & cuneriazosed elbrating wice sereany evd
more uot is reroved through tha meshss of the 2 wires
ame) eallocied in bags. The smeall and me.df.um’ nicetd ploces
of ctalk are passcd by the coarse scrovm and ratainesd L e
tine acresn, and puss forward throngh & blowar ant cyvions
to the digestor otorago sile.  The meaterial retalned on the
tumTHe SCIeOn passes Shrough a hammer:-mﬂ?‘, oxd thience
7ia {10 samne Cysiom. (o tie ctorage ailo.

Vue Qelect of this systom is that the fins coresn Lozoinns
rapidiy biucked by tie dust and, at the begimaing ot ry vieit,
aply abcut 35% of its area was usable for this rsassn.
Freguwent clesning io necesoary. Algo there appsate o bo
no n=xans of proventing the oversized pleces which casn the
hamrier -mill nnaifected, from accompanying tie accepisd
ploces to the 3ilo.  The prosence of fibre lumps in the Iinal
cardlonrd cuggents that ¢his in in fact, taking pince.

‘n opder to tast the capacity of the above syntem,
during my vizit, 4 toas of the l%?:MMlt cotion Stnllks
were weighed out and proeed through it. The oporation was
compieted {n 2 he. 50 mia., with 2 men workiag oa tie
cutiers and 3 men serving them; a supervisor was also
preseal.  An elecimicity taliure lasting for I8 miniles xas
wrclvded rrom the trinl, btut two blockeges {one in che sntlor

cmtleme In 00 s Jene 0 laR 2o st Yot 25 i A F T e
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stiop Prosess .1).

The cut and screened stalks are blowa to the top
floor of the digester house, wheve they fall iato a hopper
#ilo over the digester filling ficor, which is capable of
holding sufficient staiks for 4 digestions (2 is each
digester]. The object of this is to accumulat sufficiant
stalks for 24 houre of working Suring the daytime. The
digesters are 22 cublec metres in capreity, and it is beiag
aseumed that when full cach contains 4 toms of dry otalks.

Howsver. ia the trial rus mentiomed above (Tabie 1), the

production from 4 weighed tons of cottoa stalks by mo means

filed the digester. Witk the oldl, very dusty. cotten etalke

in current use the digester when complately fall probably
costained much more than 4 tone of watarisl. altheugh fts
fibre content would be relatively low. r.ccording to the
specification., & milk of lime cook should have besn used,
and a lime slaker and classifier were oupplied and weore
seen stored in the factory. At somme time, apparently, it
was decided to use caustic scda imstesd. |fsel that this
was & wise step, Aot 50 much because caustic soda is a
more suitable chemical ia the present instance thaa lime
(indesd. the reverse is prodably the case), but because
the plant as installed is more suitable for use with caustic
soda than with mnflk of lime.

The chemical treatment is carried out by dissolving
a 340.kgm. drum of solid caustic seda fa s ank at ground
level, and pumping the contants up to a high-level tank.
which is used to fill the digester. There is diso & water

tack at the Mgh lavel The two hgh:level tanks have
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working level indicators, but the indicator for the pm:
level tank is broken. No chemical tes? of the nirength of
the caustic soda solution is made at any stege. as?

moreover the caustic soda has been in stock for soroo 3
yenrs and may have deteriorated in quality. Consequently
the calcuiation on which the amount of caustic soda actually
added to the Hgaoter is based must be extremaly apsroximate,
aud indeed subject to great error since the true weight of
stalks in the digester is not known. Under those circumstances
it is of course impossible to conduct cooks which are best
suited to the raw materials; or even uniform cooks.

A caustic soda comtent of 8% on the original dry weight
of the stalks was aimed at during my visit (1.0., 330 kgm. ),
and water was added to make 8,000 litres.

After the digester lids have been bolted down, steam i¢
admitted through the trunnions at 4 atm. pressure. However,
mmmomohhmtm-mm:uummwy
3.5 atm. A thermometer is fitted to the lid of each digester,
but neither was working at the time of my visit, and the air
inside the digestor was not being released before starting
the coock. For the above reasons it was quite impossible to
control (or even to know) the temperature at which digestion
was being carried cut. The rate of rotation of the digesters
was 35 seconds, which is somewhat fast, imt this is mot
believed to be a critical factor.



N
|
hod-o;cnh“umhuﬁllm(hm):-
Filkiag 1.0
Raising to peeseure 1.8
On pressure .0
Emptying 9.3
Total 6.0

hﬁ“%uﬂ“ﬂ.ﬂ“‘m
of cotten stalhs, the ¢y 1o uoed was as fellows (heurs)

Filtiag 1.0
Yenting ais 0.9
Raisiag to pressure 1.8
On peossure 2.9
Eepeytag o8
Totmal 6.0

The coustis seda contont was 3% of the solid comtents of the
digester (3.6 tens) reprecenting oa estimated ccenamy of
112 hgms. per digesticn (subjest to the innccuracion of the
methed used for cotimating the csustie seda cantent).
At the end of the pressure coch, water io added to
partly cool the contents of the digester, end the charge is
empticd undor pressure inte ene of & paiy of pits, each
haviag & live bettem. Theve is 50 mesns of resovering beat
from the Mow-off stesm; and the used Mook Myner is allowed
to e to waste ia the offiucnt (see below). o meads ave
available for messuring the resifusl coustie alhalinity is the
black liguor, end & further sericus handicap is the fact that ‘
there is o means of obtalning a sample of the coched stalks |

before the digester is emptied. This means that ¢ raw cook
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cazwc. boavel nd T oo ing A :a: ook sl Ve
B amanttat e onto, 0y masulttl togs of ooooduciie o
of matoilal.

The lowar oriler nf s plis nre coalaal witl. cqunia
oal;ucum. ieading to a bave proviued with 8 vair of
central screw conveyors and two parallel similar outer
sonveyore. Dehvoen the coaveyu i owe neuiorate sists (o
dra’n away the waste black liquar to e 6lluoal. Y. g Jc.3wW
comveyors are intonded to carzy tue pulp ol of £ Lave of
tho pit to @ camvayor bolt.  In mowct!to however, Lz sl
of the pit 1o such that much pulp indgen In Cvs 2it helioizo.
and in particalar on ledges above tho comical Lage au’ co oul
of ~each of the screw conveyors. This macnas thaat 2 -a “ub
has to be washed down with a higk.pragsure vater ez, O
lengthy and inafficlent procedure wizizh has tp be cor et
by 2 man entering the pits and shoveiling the ralp into U
corew conveyors. This is a dangerous practice.

The correspondence on the factory refars to txyutle ith
the pits at on sarly stage, apparemtly due ¢o the walln rruziiag.
Stock Preparation

The operations comprising this stage are sl:ovr i FYy. 2.
A coaveyor belt (Fig. 1) takes the pulp, witk its remnining
associated black Hquor, to a disimtegrator with revoiving arme.
This breaks up the lumps of pulp and passes them (mixzes with
hnek:\n.hr from the board machines, see delow) to n ocrew

press. This removes moet of the liguor. No ineans are

available for ascertaining the moisture contant or cofiiyn :omten’

of the reculting pulp. The pressed puip the: accer trouZh
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a disc refiver with ome stationery and omae rotsting dise, and
thenos to the first otovage chest where pulp fror the used
papero (see balow) is added. ¥Fyom Fovc the mixed pulp
pasees through No. 1 refiner to & dist=ibutor and themce to &
Jemsson type shaking scresn. The rejects from the screen
are returned 00 that they pase through the disc refiner again;
and the accepted pulp is thickened, and sent to the second
stosage chest where water is adied prior to the pulp paseing
through the secomd (Ne.2) refiner. The pulp is then veady
for the boasd machines feading chests.
Onlu-a.wunb:mmmhmm
pulped sepavately in & mechasical type pulper, with the aid
of steamn, and the resulting pulp is &lluted and prosed through

& chaking screan. The rejects ave sent to waste, and the

acospied pulp is adied to the pulp from the cotton stalks in
the first storage chest. Nosmally 200 kgm. of coment sachs
(as zeceived) aze used for every 1 ton of eotton stalks (dry
basis) processed.

Novmally this pulp prepasation stage of the operation
would be comtrelled by means of wetnese (Schopper Risgler)
Wdomm.mmnlmrmh
refining stage and the soresning stage. The fmction of the
weotness tost is o messure the cuse with which the pulp parts
with s water by dsaiangs, since this propesty decrenses with
insressing degrees of vefining of the pullp. This is & very
impertast value frem the peint of view of the fermatien of the
board on the machines subseguently. The consistency figure
gives the percentage of dry pulp ia relatien to the amount of



?

watar present, and it also is important because the efficiency
of the serecuing and refining operations depends on this
properiy.

in practise. nome of these tests could be made at the
time of my visit, bscause the laboratory weighing balance on
which they depend was not accurate and required expert
attention to meke it 8a. Adequate previsica for these tests
was howsver. provided with the original equipment. A
Schopper Riegler instrument for wetasss teots is relisble
only whea the consistency of the pulp testad is known. | found
that the effect of this variable was being ignored, so that such
tests as were being made were mesaingless. By using an
approximate method based on experiance. it was possible
during the mill trisal to ~stablish that the disc refiaesr was
efisctive in ruising the wetnees in teyme of Schopper Riegler,
bu that the Nos. i and 2 refiners were produciag very little
efisct of this mature. Ut is understood that this is due to
excessive wear on the bars. ia the tria}, great difficulty was
sxperisnced in raising the Schopper Riagler from 22 to 30
degrees during e whols of he pulp preparation ocperation.
The Bosrd Machines and Presees

As Figs. 2 and 3 show, pulp from the No. 2 refiner
passes to Bhe first of the machine chests supplying the 5 board
machines and then, after dilution, it panses over samd treaps.
From this stags the whols system is duplicated. so as t0 serve
cither Noe. 4 and $ machines from one unit, and Nos. 3, 2

and | machines from the other unit: No. 1 is a doudle machine.
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with 2vats. The saad traps are very shert and conseguently.
of very little value for dist remaval. This shorteeming wae
aggrevated at the timme of my arvival by the absense of the
baffies frem the bottowme of the tyeps. These were subsegquently
replaced. tut the bottems of cortain of the treaps were warped,
80 that the tafles did not fit properly aad dirt could pass
undernssth them, Ahrhud:m'om«.ﬂh'lum
(ome por mechine), and these should be much mere ofioctive fo
removiag he lighter dixt. Then follows the astusl board
mashines.

Accondiag te the specification, 1. 3% of recin and also
sodinm sllicate should be added to the pulp for sining. This
was ast being done at the time of my visle.

As stated, there ave $ beard making machines (Fig. 3)
Neo. 2o S inclusive, are senventican! vat millboard machines .
No. | hewever. has two vats. altheugh at the time of my visit
only cas was in operation. [ was told that difficuitieos were
exporieaced when both vats were being used. The pulp is
Wuammhn\:hﬂnu&odn:cmnl,
hollow cylinder (A) rotating ia the vat. After this &8 is couched (A)
on an eniless felt. and removed from the feit ua to a metal roll
haviag a deep groove parallel its face (B). The wire of the
cylinder has a reised odge arcund the middle of its periphery.
aad this profiuces a thin place ia the contre of the wet wed as
it is forwmed.

Whea the requisite mumber of layers (depenting on the
basis weight of the boasd being made) has built up on the metal

rell (B), the composite laysrs of pulp are cut longitudiaally by

running & kaifs along the groove. [wo mea can then poel off
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e 4 thick shoots so profused (bosause the aven of the
face of the metal rell is divided centvally both latesally
and longitudinally). A wheel dovise rides on the odge of
e wob en the metal vell, and when the thishkness for which
it 209 boon set is reached, then § rings 2 boll waraieg the
men te otrip the roll. The tetal ares of the forming roll
Sa0e 18 sppeovimately 100 em. . in the machine dirvection
(i.0., circumfsrence) and 140 em. . in the u.o:lncﬂ-
(1.e., machine widh). Oplittiag Guvefese. gives ¢ shests,
ooch 100 x 70 cm. . in dimensisns, the leng odge deing in
the machine divectien.

This is he clacsicsl methed of making what is comenenly
knows 8¢ millbeasd, and the machinse in he Avems fastery
ave cimple and rather crude canmples of this type. Thae
they ase capabie of frrming & contiamens wob, bt the absense
of preper adjustments means that § io difficult %o edain
beasde of uniform weight and thislness. Thme. there is
a0 censistency regulster for the pulp entering the vat; the
pressure of the ¢ wehing roll (A) en the forming cylinder
canmot be adjusted accurately alang its longth, aand lateral
adjustinent is imposeibie; and there ave ao folt coaditionere,
apart frem a small press (C) te squesns eut excoss meisture.
In censaquence, and aleo prebadly beoosnse of tue high dust
centent of he material uoed, the folts (whish are very cootly)
have t5 be dlscarded after about 40 Gays when they are fally
stretched; o life of 60 00 00 daye is nermal. mm:
indicating devise om the metal roil is ast catisfagtery; not
oa'y is it cruds, but &t dose net always receive an immmediate
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.opense frem the men wesking on the machine. R was neted
@at cceasiumily ens oF even twe eutia layesrs were formed ca
@e velil before the choots wore semoved by the mea. A
relatively thia beasd (Ne. 90 Gonde) should sormally consist
of § layere; medium beard (Ne. 40 Grade) 11 layers; and
heavy boasd (Ne. 18 Grade), 23 layers. The Grade 18 type
of bonsd tahies several minntes $o build up e the rell. and it
wae nsted Bhat with such beasds eopecially. astien in stripping
the rell was net alwaye punstually choerved. A light would
protabiy b preferaiie to he rethor faint boll 2t present
fastalled. 25 it would alse be visidie to the foromen.

The 4 single and } deudie vats together ase spocified
te mahe 3 total of 000 hgm. of board per hour at & speed of
10 to 29 metres por minuts. Nowwver, the practical
mazimem spoed Saring astual eperetien appesre to be only
2] metres par mizmte. although the drive is eapnble of
renning the machine whes i is et making pulp 8¢ wp to
30 metres por misnte. The figure of 000 kgm. per hour is
eguivalent to over 19 tens por day, which should bs well in
encess of the mill's rated capacity of sppronimately 13, §
tems por day (1.0. . 4,000 tems por samum for 380 working
ﬁp).mumﬂum-ﬂkumm:np. chch.:
down and contiagensies. The mill trial indicated that this
output sheuld be pessiie if a fairly large prepertion of
hoavy-weight boasds were made, but ot if mueh Lght-weights
were being made. The trial alse cotablished that & single

sheet of approximately 7§ grame pev square metre could be
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wade and eoushed, Yt that Gis was teo Giin o b Ghn o
e fosming rofl by hans in e wet stste. B wes hewyvew,
’ll“um.;hu“(lup. por . m. )
wiih ease, aad same cheets of this satuve wese thm he
testing puspeses aufl the sasalie ave given in Fent IV,

Custumer sompininte (s00 Past B, 3) which wight asiee
feem he bened machines volher has fvem the sstimn stalhe,
weve non-aitermbly of Mishnsss and weight beh between
vasiens choote 2ad oloe vavicus gasts of he came dhost.
Peselifis seasens far theoe dolets Yove civendy bom denlt
wih sbove. Sewever., & very ceslom Gafost Wi is appasent
o Ghe opiinter snd uhich senfeve Nscessasy e spiping of
a censifiosaile prepention of he bensd mnde, s & "lbly™
efiaet botwees Ge tuyese, whish §8 asccntented by drying and
vosults (n loea! delominntion of he Yensd. This escuse eally
wiih the Ghishest types of beaed (Ne. 10 Osade) sad B cosuve
walufly Yelow e ot ene or twe Jyese 0 bo fermed on the
Seoming voll (B). B weuld agpese to bo pastly koot in
the use of eotien stalhe, Vut it is Snoguly Sue %o e inndagmate
testing which was & chasastesistic of he mill whl. This
agata cmphncises the impertance of wetasse ccnird and
ofiisctive vofining, oo that e Wetnese sgprepohts to he weight
of beasd belng made may b ashisved befose e puip goas %o
the ves madiinss.

The tseulle is of oousvs, commen o all ive mashines,
end o pasticuiasly sezfons tesanse e heavy teasd ave the
Sest soliing Mnse made by he mill. Assther fupestans
sensidesation whish arises frem this is Bhe fet et slnse there
io enly o otosk propasation pinus, ol $ meshines have to




wehe & similer type sad welght of Seatd at apprenimately
o same time. Thats s no provisies for prepariag pulp
steshs sulteble for thia sad thick beards to be made at the
same tisne, wniess the twe mechine chosts ave filled
completoly with poips of Gifisrens wotasee, and uoed
separstely: this weuld be lascaveaiont. Maay of e present
makiag troubles arise from lmpreperiy-prepared pulp, lack
of adjnotments o the machinss, aud lack of fextbility ia
eolag them.

B my view i is alee undesizatie to stiompt to make the

thick 23-layer beands (Ne. 10 Grade) ca he slagle -vat mashinss.

1 beliove that the deudle -vat machias (MNe.§) was intended for
is partiouiar putpsse. These sharld be pereeversuse ls
mahing It work proporty.

A winse prediem being cupovicnsed furing my visit wee
an encesd of freth in the vate, which was afiecting e surface
of he beasd. Coasideradle quantitice of vetsr were bolag
veed faw chowere ia the veis tut mst very offcctively, and
warkiags and sarvenses of e surfiecs of the beard were
apperent. 1t was ast pessitie 0o cotablish the true cawse
owiang o lach of enperimental fucfiltios. Nowever, & wae
beliovad to bs dus to the high alimlinity in the vet, arislag
frem the resifual constic sufe and he insdoguate waching of
the pulp provided by the whele presess. Atum to the extent
of &t lonst 1% en o wolight of pulp vee Gherefore, added to
e machine chest in order to reduce the alhalinity, aad this
otiscted & mashed imprevement. The prosedure suggested
ia he Recommendations (Part IV), should belp to reduce

this surplue of canstis sefa with GenefR to the suppression



of tselh, as woll a8 centrituting to cconsmy of chomisale
eud & botter offfuant.

The chests remeved from the relle of the Yeard machinee
are stacked iate wade oo metnl sheets, ave intericaved
\ntervale wiih hesslen cloth, and then procsed bydventieally,
there Velng ons prese to cach machine (Fig.3). The presees
epssate at 200 te 400 atin. ascerding to the Biskasss of the
sheots Going presced. aad the time in the press i at presest
o malter of porocnnl fudgment; he denger s is premature

romovel frem the press, rolher then the reverse. The preper

oparetien of the prece, samely he pressure sad tme oo
presoure, sheuld be baoed ea the meleture contest of the
pressed wads, but ne facilities enist ot present lar making
his tmpertast costrel dotormiasticn. ¢ wes in fact evident
hat, even %0 he toueh, sheots leaving the precsse varied
ceasidovebly ia meloture canteals his of cenree affects their
sl prepentiesd.
Dryins
mdrynuuhud-umly“-&m
leng. 5.2 metres wide oversll, and 3.6 metres bigh. Inte
this tndividual cheots (70 x 100 ¢m. ) ave Sod. lour abreast;
e tetal opsrating widih herelere, (s Just wader 3 metres.
Provisien i¢ made for drying the shoots by mesns of heat and
alz, aad there age 7 ¢ial thermemeoters aleng the leagth of Be
dvyer fadicating the iaterual sperating tomperatures. It
sheuld be adfed thas the sheets of beasd are corried butween
2 cadloss moving cearse wizres, which held Gowm is their
passage threngh e dryer. OSuccesslnl drylng ia a machine

of thie nasure depends very largely ca temperature camtrel.



Usder the boot circumetcnses there should be a gradual rise
te 2 manimum figure of abeut 120°C., fellowed by o slight
fall ia temporature towards the sad of the operatien. The
sheots should emerge, not 100% dry, but containing sufficient
molsture to casure that they remaia flat subseqguently. Ia
a dry climate, such as that of the Sudan, this final moisture
coatent is important, and while it 1s desiretls frem aa
esenomic pelat of view to sell the beards with as much melsture
as poseible, the meisture centent of the beard emerging from
the dryer shauid ast be much looe than adeut $%. Awy drylng
out bafore use sheuld take plase maturelly, with & miaimum of
warpiag.

A mmber of defects were shoorved with this machine.
In the firet place it was considerabdly svermanned, ¢ men, with
2 sorvers, balag used to foed it. The | maa and server
taking the beard off the machins at the other ond ave
sstisfactory. Seme of he thermemeters were obvicusly
inaccurate, and the accuragy of others is questionable
although it was not peseibie to test them. A regards the
gredation of tomperatures, some typical figures obtained
while drylng thick beard were a¢ follows (see Table 2).

(1) 93 - 142 - 130 - uil - 187 - 138 - 150

(1) 9 - 137132 -uil - 185 - 130 - 143

(1) 889 -129 -115 . 130. 140- 129 - 138
Undor these cenditicas it is impessible to obtain controlled
esd wmiform dryiag. Evena if the hermemeters record properly,
there ie ne control of individual secticanl] temperatures, since




hnbdy.o.lhmoﬂdom. MNew io there
—mm.mmmunm
umhﬂomﬂbh\nh‘w.
‘l‘hb-pouwmud«.nluum.
'onpmbom-dcnlohmﬂwnu
Muwn&oumd-ym.

A particularly sericus defost was the Bet that the
mﬂnnﬂdnmumo&.u“b“mm
the fizet row of beasde vesting ¢s the betteom wire. Siase
Soth odges of both wires were tadly damaged threughout
uvwm.uamm-..uum
mnhﬂ“yu“(nd.hhﬂbnnp“)
by the odgs of the tep wire rusning oo them. A wire guide
chould have boan tnstalled to vectity this waadering treuble,
uummoummmmu
repisced ease the edges becaine damaged. A supply of
mmmbht.uumu.oh-dmmu.

A«u“h.oo’am.bmm
Mhtﬂoumuu-p!‘"dm.hm
s melotare content of 559 on entering and 10% ea leaving.
hn‘-rnm&.mm.”h”mﬂtm‘
ﬁu‘bm.hﬁﬂhﬁti‘l‘t(ﬁn‘o““)
require 2 passes. The fivet pass s obvicusly insufficient to
m&uﬂ.m.hum.lpundoumdn

them, aad this sccontuntes the "bubbly” treutie referred to
abeve.
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Whea it lo wished to preduce a high final finich, it s
Gosiradle thet the beards come out of the dryer with melsture
oentent of 190, o even meve, 06 this io esvential for efisctive
onlonfering. I calendering doee ast then tahe place
fmmedintely or sesn, the beasds dry out aad the efiest of
this meloture io los:. A Gampeaing machine i in fast provided
Sor treatment of the bonsds between these twe epevations, but .
12 Sece nct agpear to be used. Actully & is aa entremely
avude plose of oquipment, consioting of strings en rells, vhich
earsy he bonnds & shert distanse ander somevhat crude sprays.

At the thne of my viekt the manisum spoed odtainable
frem the dryer was § metves por minnte, but peselily with
an altered metor-seiting a higher opeed could be ohtalned.
The PIV gear wae ast werking at the time. 50 that the meximam
speed obininadie conld net Yo ascorinined. In any case this
weuld have boen & dangereiss epeation with the tep wive ashew
ao descrided adeve.

Tabies 3 and ) show the results of twe teots earried
out en the dryer duving the peried of my vislt. Test I (Table 2)
was mede on Ne. 18 Geade bonsd, which being & heavyweight,
had to be pasend theeugh the dryer twice. R will bo seen that
the shest weighte (in hgm. ) vasied frem 3. 10 to 4.35 after
pressisg, and from 1.08 to 1.90, Guy-bacis (a0 agalust 1. 24
specified ia Table 7) after the sesend drying stage. The
difierence betwese the average shest weights afier the fiset and
second drylngs, samely 3.49 and 1.47 hgm., vespestively, shows
the necossity for the sesend drying stage. Neawly a8 msuch
water is removed in the second drylag stage as in the fivet.

N
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Table Z_

DRIER TEST -1

NO. 18 GRADE - 25TH NOV. 19%67.

Sheet Welghts (kg. por sheet).

after pregeing afisr lot dryiag w

3,62 2.00 1. 70
3.90 2.1% 1.40
3.80 2.40 1.60
4.20 2.80 1.90
3.60 2.20 1.35
4.00 1.90 1.30
3.90 2.60 1.10
4.28 2.80 1.08
3.10 2,30 1.80
3.80 2.% -
3. 10 Z. ” -
40 ‘o 3' zo -
Totals 45.97 29.38 19.20
Average 3.830 2.490 1. 467
Water 61.8 41.1 - per cemt.
Passes through drier . 2
Drying time per pass . 17 min. 40 sec.
Drier length . 2% metres.
Sheets per hour - 1 70
Weight of cardboard dried s 249 kg. /hr.

s 6t./24 hr, (apprex.)

Tims Drier thermometsr readings (°C.)

12.10 93 142 130 nil 157 138 130
12. %0 93 137 132 afl 158 138 143
Note. It is assumed that the board was 100™ dry

after the secomd dryimg.
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Table 3
DRIER TEST - O

NO. 46 GQRADE - 27TH NOV. 1967.

Sheet Weights (Rg. per sheet).

after groug

1,48
1.55%
1.6%
1.6%
1.55%
1.588
1.85
1.55
1. 50
1.5%
.80
1.59

Totals 18.60
Average 1.5%
Water 65.5

Nm.

Passes through drier .
Drying time -
Drier length -
Sheets per hour -

Weight of cardboard dried =

after drm

0.50
0.50
0.58%
0.3%
0.50
0.30
0.58
0.5%
0.50
0.60
0.5%
0.5%

6.40
0.535
- per cemt
1
6 min. 15 sec.
25 metres.
960
$13 kg. /hr.

12.3 t./24 hr. (apprex.)

It was assumed that the board was 100" dry

after one passage through the drier.
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Table 4

AROMA CARDBOARD FACTORY
LUS LABOUR 2AY RATES (£. PER MO

group Indtla} Masl Averagy
1 7.300 9.800 8.600
2 8.100 11. 500 9.800
3 10. 300 15.400 12.900
4 13.400 21,200 17.300
5 19. 000 29.000 24. 000
6 29.000 35,500 32.300
7 29. 000 48. 000 37. 000

Note.

The figures in Columns 2 and 3 arve the starting rates
and the rates after anmmal increments over 6 to 10 years at
the same type of work, respectively. Rates used in the preseat

calculations are the averages given in Columa 4.



AROMA CARDBOARD FACTORY

Taltle 5

PAYROLL OF FACTORY WORKERS

1966 -6
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Total ~er Total per
Sectiena Totzl No. Pay (£ ) No. Pay (£.) No. Pay (£.) Ne. Pay (£.) No. Pay (£ ) No Pay (£.) month (£.) year (£.)
Power Statiea [ 1 12.325 13 48. 720 1 20. 720 1 39. 730 121. 495 1,487.94
L Electric Sectiea 3 1 13.1485 2 19.950 63. 435 761. 22
3 .
[ ]
Beiler Reom
el & s 2 29.145 9 148.045 5 20.720 1  30.140 228.050  2,736. 60
Preduction 30 21 275.210 4 63.655 S 97. 720 136. 588 5,2%39.12
Gemeral Dept. 48 23 267.100 19 276.940 S 85.695 1  26.880 656.61% 7,879. 1%
Supervision 3 2 _22.910 1 _14.938 _ _ 37.848 4541
103 25 290.010 44 607,105 22 361.050 10 215,990 1 30,140 | 39.730 1,544.025 18,528.30
Note. Usnless otherwise stated, salaries are per month and imclude Coet of Living Allowance and rent-free housing.

[
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Table 6

AROMA CTARDBOARD FACTORY

PAYROLL OF ADMINESTRATION AND TECHNICIANS

(1966-7)
Total
Scale J Scale J-H Scale H salaries
per
Section No. Salaries No. Solarles No. Salaries - omth
Administration 6 4 119, 196 2 92.951 212, 147
Techricians 2 2 94.910 94.910
8 4 119.196 2 94.910 rJ 92,951 307. 957
Note Unless otherwise stated, salaries are per month and include Zost of Living Allowance and

rest-free housing.

Total

salaries
per
yeas

2, 545. 76

1,138, 920

3,684,684
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ar:toultivs itvolved are apprecinted . bur much depoode i
the calibre . vhe t5remawa ard soviar technicians. 12 te
parricilarly traportess thai they realine . morve thas iz perbape
the capr ai prescd, the impoirtapce of atil'n.uy man pawer i3
the ma <. mum caten! A Carstant tapervision t5 cRsure thai
work s beiag Qo poaperty and thas surpluy labosr ty being
atidised +filc.ontly  Supcreinim e & matier o vhoch 3
repore ¢ i53e welure Calit it make specitic rec oo BEa il aBy,
t cap My Sruw alanlion i the tact thay the prepom giuia ol
Atieire TegLLTFE ALEANOGE exd SMPY JVETOCN .

Wawer Supply antl Eftlueo:

Sieat ke wWaisz sopoly isv fxe leciory i pipsd 1m0
Kassola and ibapu iv B oy supply . the asoumt ¢ xaumed
ik measured 31 charglag purporcs  For the yw © ek
30 Juse  19GT. the towsl cedume word wan &F 04T cub -
meires which a4 price o £.0.03 per cabie meir:e  cum
5 i 981 410  ihis was aced apparenidy 1o profacse oaly
200 icmp ‘grosw) of paper, correepanding with o aatev
crapumptivn o2 abou: 330 ciibic metres per o of paper roéads
A resoamble averegr Covnmptive tigare wauld be 180 cabu
meires por T, bok booeryy v, unter guos working 320 R
& tigure of 306 cubic waeir-a per {ua sheuld b pheminshic; the
specitind Ligure was 8, wich is oxtremely VLrw tox this clans
of pruduct

Whilst §4 mighs be rogardsd as usressonable to eipect
a tigure of leus then <80 cnbic metresd por om usder the
circimatascas . ther: iy sbrviounly Bcups for comsidrrable
et uemy andl this b (nws vory Imnporieil U vArwr of 3B

relative’s Bigh cost .. the Jaisr  Walnr mav be aav SR
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two ways, samely. by economy in use asd by re -utflisation of
waste water. The former is a matter of supervision. which
has aslresdy beon dealt with sbove. So far as the wusts watlers

are coacermed. these are of two kinds namely, liquor drained

irom the digesters and the washings which subsequently arise
from the screw press thickener and screans; and the hek«
watar from the 5 board making machines i.¢.. the water
which pasves through the wire of the rotating cylinder. a8
the mat of fibre s depovited on i2. AI' of the abuve are at
present run t5 wast> . excepi for & emall amount of backwater
which is returned to the disiniegrator of the pulp preperation
plast (Fig.2)

Much of the washings. liquer. dackwater ate ., aTe
discharged togothor imto large tuaks outside the maching house
Here « cortain amount of sedimeatation of the fibre presemnt
takes place, amd the liguor above it is allowed to {luw to waste
as effluent. The tasks wsed for this purpose are sectiosalised
5o that as fibrous sediment buflde up each can be isolated in
turn. the fibre removed. mul the clean task brought into the
systam agais Unfortumately, the fibee obtained a¢ 2 resul?
olthhel«uh'procnuhmn;uda and much vafuabis
material is obvicusly thereby lost. Quite simple savealls
are available for recovering fibre from backwater. and
suggestions for daoing this are set out in the recommendations
in PartIV.

The efiluents coming from the tauks after sedimontation

are piped some 2 km. sway from the mfill to as opea space in

the desert where they are allowed to evaporate ia a shallow basin
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Since it is apparently difficult to keop this ares enclosed, it
i{s wsual to find herds of goats and other cattie drinking the
cifiuvent This {s not discouraged by thelr wears becsuse
apperently (and remarkably) it daes not harra them and the
efflucat is free ., wheress witer has to be bought since 1t ie
piped iIrom Kassala. If illness was to result, the cardbonrd
factory wuuld 20 doubt be blamed. possidbly with sericus
consequences . especially if by mischance a8 humaa had
occasion o drink this water or sthey watey contalniag it.
This uasatisfactory position should be rectified by a different
methsd of effluomt disposa! which wauld reduce both {ts quantity
and the loanse involved, and on this also recommeniations are
made {n Pagt V.
Paster

A pasting machine is provided. its purpose presumably,
s to line the board with a white facing where necessary, and
so produce the equivalent of 2 white Mimed boxboard. [t is
700 mm. wide and thersfore. takes & singls sheet as coming
ofi the bunrd machine; specified capacity 16 toas per day.

White lined boxboard is is demaad in the Sodan (see
Part M1, ¢]. bmt the white lining paper would have to be
imperted. K understaml that the paster has asver been used.
Laboreiory

The equipment supplied in sccordance with specitication

was as follows

N




Pulp and paper
drying ovea

Furmace for ash
determimation

Balance
Tensile strength

tonter

Wetness tester
{Schypper Riegler)

Micromotoer for
testing thickmess

Technical Control

Satisfactory

Not used

Of the poorest quality and operating
imaccurately at the time of my visic.

Not the usual type for this class o1
material and not boing used; (n any
case the tensile sirenyth tesi is o

ao significance wirh this class of board.

Satisfactory, but could ot be used
during my visit because it was no¢
possible to cheock the consistency of
the pulp being tested, and om this
depends the type of cup used in the
wetmoss test.

This i poor in quality and uareliable
in design; it operstes by & epring
instead of a doad- weight and the ares
tested is far toc small.

The laboratuory hav ao water supply.
and a8 it is alev the First Ald roum.
this is » seriouwe shoricoming. !
found that wetness . molsture axd basic
woight tests were being made and
recorded although . as palated out ubave
they could sut be accurate. Howuver
ny use was being made of the results,
90 that the tests were in nay case &
waste of time. This is unfortunate
because the actual laboratory work
was being doae well.

No faclory operativn. howsver small and simple, can

hope to function really efficiently without some measure of

techunicel caatrol.  Thiv has obviously been realised by the

sriginel proposers of the project since a laboratiry wae trsiulis~&

As stated above it was provided with certain necescary tosting

methods. but there s 2o sausiactory mesas for testing '
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t:nal Diard and there are no stardard data agsinst which ta
eva'uate th~ faci.ry Jperations

‘nthe recommendatidns giver (o Part IV below therefcre.
a deflrice acheduls »f teating has been drawn up and it should
be the responeibility nf the factary manager ty see any
departures frum specification tound by testing, and tO rectity
the parsftion wath,ur delay
Mecharica!

1he genera’ mammternance was found tn be poor, and eome
exampies hova beer given above. ’r many instances there
were sigr s i inadequate Tubricarion and of tnadequately guarded
machinery Th= vafety railfngs on the top ligor ot the digester
hyuse are (ray’ aed present an accideot risk. ' general
there apprara 1, be « genaral lack of vparce, thie 1s attriduted
in part at any rate (n the delay fn Jbtaining suppiies owibg i,
the shutting ot the Susz Canal

‘n addiv w1ty several minor mechanical breakdowos,
there was a praisiged electrical shat down during my vieit due
ts the compressur 1hin was eventualtly rectitted with
assintance frsm equ pment borrywed trom the Gash Agricuftural
Cusprrait .y Hoard bl ¢t was necessary to serd tu Kasvala
\a 7 Bour Jourrey by adght ior a filied air bottle 1t was
aiso aecrsraty Lo borrow a Lister diese! set fur emergen.y
lighting 85 that the wark cculd be carried out a* night. The
Aroma tactory should be independert in thie respect at leaut

Und r prescut circumstances of course, with the mill
running oely sre shifi in any came . a shut dswe for mecharica’

trouble s oot i we h greatl impurrarce socopt insotar as it

brings menan th v .tk tnneceanarily aid keepy them hauairy
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about with nothing to do. However, a relatively new factory
such as this. should require comparatively little major
maintenance after 3 yoare. and he operation of a aystem of
organised preventive maintenance should practically sliminate
shut -downs under the presest system of working .

(c) The Product and its Markets

Introduction

As already stated the mill was intended origimally to
produce 4,000 toms of board (mostly millbosrd. but some
specialty board praducts) per assam. Presumably the paster
was to be used to produce the latter. The estimated average
selling price was £ 73 par tom ox factory. Im actual fact the
mill is at present producing 600 tons per anmum (of which
300-.400 tons ie saloanble); and it o having great difficulty in
selling this at £.45 per ton delivered Khartoum. in spite of
the fact that {te productian cost appears to be about £.913
per ton. excluding deprecistion asd interest charges (Part Il 4}

It was therefore nscessary to pin-point the reasons for
this considerabla discrepancy in demand and value and
accordingly, visits were paid to eelacted customera, with the
object of obtaining their views. Other market factors which
might influence sales were aleo investigated and fimally, some
thought was given to the posaibility of producing a higher-
priced and more saleable product.

Table 7. liste the grades of beard made by the factory.
Theae are defined in terma of the Grade Number (in the o_cond
columa) which ia the mumber of sheets of board containing 10%

moisture, weighing 25 kgm. The corresponding basis weights

in grams per square metre are shown in column 3; and the

carrespinding thicknesses {» column 4 "t wil? be errn that
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Number of
sheets per
2S kg.
90% dry

Wet (Grade Ne.)

S 8

6 10

7 12

9 15

11 18
12 20
15 25
18 30
21 3s
24 40
27 45
10 50
33 58
36 60
42 70
48 80
54 90
60 100
-« —_— a—— —_—

Baeis Wt.

357

AROMA CARDBOARD FACTORY

Table 7

Dry thickness
{mm.)

GRADES MADE

4,70
3.75
3.78
2.50
2.08
1.88
1.50
1.25
1.08
0.94
0.84
2.75
0.69
0.63
0. 54
0.47
0.42
0.38

Weight of Sheet (gm.)

Dryness (™)

Wet

10, 000
7.800
6,250
4,850
3,900
3,400
2,730
2,200
1,900
1,650
1,430
1,300
1,170
1,040

290
780
680
610

90 dry 100" dry From machine From press
3,100 2,800 >8 35
2,500 2,250 29 15
2,080 1,870 30 36
1,670 1, 500 31 37
1, 390 1,250 32 37
1,250 1,120 33 38
1,000 900 13 38
835 750 34 38
715 645 34 39
625 555 34 319
556 500 3s 39
500 450 38 40
458 110 35 40
1417 375 36 40
358 320 36 41
313 285 3% 41
278 250 37 42
250 - 37 42
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the sheets are grated ay that the lighteat (No 100" Coptare

100 eheata af atr dry bosrd per 25 kgm we'gh’ The

heav.eat Ny Bj compr:see only 8 uhests per 25 kgm  Tehve 1
2162 shows the dry wol:de conteats ol the boards as thay come
trum the machiree and irom the presses criumrs 8 ard 9
respectiveiy’ These are target or wpecitied i'guree bue
rhere is 0o means of checking whethar they are i lac: beig
atatped ta pract-ca S, tar as vieual sbsersar. o e st 0 raand
the heavier weights appeared (o have higher motsture . omnients
than the tigurer shown in column 9 {(alter the pressssy!

Tabie 8 gives a st 0t the princ pa’ CLBlOMETS s their
Iscations 8t the present tima. and th» numbders (n he lasr
column correspord wath the grades supplied as aat sut in
columma 2 of Tahle 7 Table 9 gives the monthly salen » the
various grades ,i paper made and it will be seen that tor
the year eaded JOth june 967, approximately 312 tons
were 80ld. T hie corresponds with only approximately | ur
per working day. aithough in practice more was apparert’y
mede though adt e3ld {1 e put 'ato etock’ fhe sa‘es
correspond with an average selilng prico ot & 45 per tor
Actually the price ex mil’ s & 40 per ton but an add tional
£ 5 is added to cover the cost to Khartoum which in tact
is approaimately £ 3 per ton. Table 9 alsn shows that the
grade most in demand is No 30, of which approximately 98 tons
were 80ld in the year. foliowed by No 20 (73 tons), No.90 is
the oaly other grade of aay consequence. 43 tons having been

sold in the year.

}
|




- 80 -

Table 8

AROMA CARDBOARD FACTORY

PRINCIPAL CUSTOMERS

1967

*Government P-inting Presse Kharteum 15, 25, 30, 33
*African Sweet Co. Khartoum N. 90
Abdalla Muhd, Bash: Port Sudan 20

Kashm El1 Girba Sugar Factory New Halfa 10

Gash Bsoard Arema 10
*Stores Lk Equipment Dept. Kharteum N. 15, 25, 30, 3%
T ~ading Schoeol Aroma 18
Bedami Abdel Aal Kassala 18
*Hussein Derdir Rodwan Omdurman 18

Mahd. Al Rahmaa Nugdalla Omdurman 18

L.G. Michalidis Khartoum 18, 40
*Survey Dept. Khartoum 18, 20

* large users.
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Tables 8 and 9 and the geneval comments otf: drying.
calendering and trimming mentioned in Part '1(b, {ndicate
detfects In the finished product which might well be the resson
for the l1ow sales experionced A visit was therefore made tv
some selected customers to obtain first-hand views. and the
results of these are set vut below.

Custener Enguiries

The Puhm House L

This Company masulacturss carivns bosss. cameat
sacks. otc . and has a modern corrugating plant which bowsver,
does uot run at full production; presest production is 50 tose
per day. They have (ried to use the Arome board. but
without success because they cannat print {t and it caanot be
folded for bc‘u making Since their product is moustly lined and
printed. they have no res) outlet for the Aroma doard, but they
would weicome from Aroma a suitable corrugating medium
{ e . for making the fluting or corrugated papers inside
corrugated cartams (ser Part [V b). Their outlook is probably
coloured by the fact that they imtead 10 srect a paper machine
to process their own waste material. of which they have 1 - §
tons per day. together with imported pulp. o this way they
hope to make the corrugating medium which at prosent they
import from Scandisavia.

Blue Nile ’".*gﬂu Co., Lod.

This Company operates similarly to The Packaging
House Ltd. They are not at prosent using Aroma products,
but have examined some of the hoerd produced and have

|
pronoanced it a9 umsuitable because it is brittle and cracke {

when folded They bave a paper machine to ¢ onvert their
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own waste This {s pulped in & drum with water. cleared
in a hollander and made into paper costinaously on & cylinder
mould machine It ie reeled wet and cut off at the required
thicknese in a maaney similar to thet used at Aroms; the
sheets are pressed hydraulically, and hung to dry in sheds.
They are then calenderaed (a the cold state. to remove
waviness, and sold as shests. the cutput dbeing 2 tons per
day. Blue Nile do not uss any themeelves; it is !l sold,
presumably to the same customers who buy or would
otherwise buy the Arama doard. Their product compares
very favourably in appasreace with thet from: Aroma. The
selling price not known.

Blue Nile aleo. are likely to be in the market for
corrugating medium, usually 127 greams per square metre
o 140.-cm. reels, 1. 0 vo 1.25 metres in diametsr, they
use some i, 000 toms of this per ansmm. A sampls of the
fluting ut present imported from the United States and costing
£.67 partonc.i.f Khartoum, was obtained. and is evaluated
in comparisom with the Aromas trisl product ia Part IV b,
They also import white lisad baxboard from Japan, but have
had bad trouble with waviaees.
Abdou Disd, Khartoum

These are suitcase manufacturers. They uss the heavy
Aroma board in sheet form, and find it satisfactory. The
method of use s to sew the edgee of the board together at
the corners a: right angles by haad-stitching, so that beading
of the board is not involved. Iadeed, they have no creasing

machinse. This method {s very effective {rom the poimt of i
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view of strength. but it 18 costly because It iavolves hasdwork
and takes time. The board is thea covered with a decorative
plastic material. Suitcaees imported (principally trom the
Usnited Kingdom) ere however, cheaper snd better in
appearance becauss they have rounded edges and. being made
of vulcanised fibre. are vory stroag.

Tahamins Sac. Kbhartoum .

These use Aroma boanrds for stiffening ladies’
handbags, between the plastic outer cover and the inside cloth
lining. Complainte were received of useven thickness, bad
bending propertiss. and of large lumpe in the board. They
have however. been able to make use of the Aroma bosrd by
cutting out the defective portions. but this bas imvolved waste
and requests for a price allowaace.

E.S. Mina Box 1481, Khartoum.

They are intsrested in developing aa industry for the
mamifacture of book matches, and it was felt that Aroma
board might be eatistactory for this purpose. This should
be followed up im sny future plams for the Arama factory.
Hussein Dexdir{, Omdurmaa.

This is & middleman who buys approximately 120 toas
per aanum of Aroma board. He commplaias that his customers
dislike the poor colour, the delay in deliveries. the budly
dried edges and the lack of flexibility. He stated that an
Italian board ie preferable at £.43 per ton, and he mentionsd
an Egyptian board st £.30 par tom for which however, no
import licencss are obtainsble. He himself has not passed
ox aany complaints to the Aroma factory; he snticipates an

increased demand in the future
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Kamal Mohamed, Khartoum.
These are makers of handbags., who have tried the
Aroma board but cannot uee ft.

Taha Hassun, Khartoum.

This also is & suitcase maker who complainy of lack
of unifuormity in thickness . bad bending qualities. and a
tendency to delaminate and to crack. He has founsd ft
possible to berd the thinnar weights satisfactorily. but
would Like the boerd to be denser, i.e.. more highly
compressed.
P House Ltd

This Cowpeny is associated with The Packaging
House Ltd The Sales Manager stated that Arsma board
s used by them for bookbindiag covers, of dimensions up
to 30 x 35 cm. Criticisme wore that it blunte the cutting
shears and that the sheets sre inaccurately cut, oo that
when the large sheeots are cut down to the small sizes, there
is wastage. This ie due to tlhe edges not being etraight.
He preferred the Blue Nile Packaging Co. Ltd. . products
{see abave). although the Aroma board is satisfactory as
regards rigidity

Aradian ‘rndulCo

These are also merchants: their customers find that
the Aroma bosrd is stromg enough. but that it breaks on

bending and is difficult to cut.

Arabian Sweet Prduelu Co., lhngg.

They take about 12 toas per moath of the thinner

Aroma boards. but in generel, have little direct contact

|
i
with their customers op technical matters. !




Summary
The results of the above visite may be summed up

by the statement that the Aroma board {s not favoured
because of its bardness. and the difficulty in bending it
(which are largely due to the mature of the cotton etalk
pulp); and also becsuse it is uot uniform in thicknees and
substance the cutting is bud, and the colour and surface
are unsuitable fur printing and poor ia nppearance. Where
hawaver rigidity and herdnese are all-important the Aroma
Soard finds favour. These comclusions are fairly well in
accord with the manufecturing prodloms being experienced
ia practice. and set out above in Part I b.

Existing and Future Overall Markets for Aroma Bosrd.

C onsideratrion wae given to the problem of whether
the market for the Aroma boards could be developed if »
soitable product is produced. Table 10 ehows the quantities
and values of selected paper and board imports into the Sudan
for 1966 To thete should be added the board made by the
Aroma factory and the approximately 2 tons per day made
by The Blue Nile Packaging Co. Lad. (i.0. . approximately
600 toms per anoum at the present time).

Unfortunately these statistice do aot show how much
board of the Aroma factory type is included ia each category.
So far as one can tell, the eategories headed Xrod Paper,
Building Boards, Coated and Paper Bags are all eliminated,
because they include qualitins which are quite differest from,
move highly priced than, and obvicasly much more ia demand

than the Aroma boards: for example, peper bags and cardboanrd
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Tablel0

Iype

Kraft naper, )
Kraft ;ardboard )

Other paper, )
paper board not )
further treated )

Building boards )
etc., of wood
pulp or veg.
fibres.

)

)

)

Zoated,surface )
~oloured. )
decorated . )
grease proofed ;)
etc., paper, )
paperboard in )
rolls sheets not )
cut to size. )
)

)

)

Paper bags.
cardboard
boxes,et~.

Totals
(all grades)

(1966)
Quantity Value
L‘“’
519, 942 119,634
421,528 57,287
8,159,278 218,193
1,195,432 72,721
2,305,839 371,076
13, 124, 194 1,414,120

Value &.
per
1. 000 kg.
235

136

42

61
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boves which would be impoarted in their tisished state Kraft
cardboard (i the term describes the praduct correctly) would
be {n the vame catogory. bul is & product of much higher
quality than the Arome buard, end {a any case most of the
imports ia thiv category are o doudt kraft papas. The only
category left therefore . {o Other Paper. Paper Board not
Further 1reated. ard of this some 422 tas per anmum wWere
imported In 1966 . Since the average price is &.136 per tam.
it would sesm that most of this is paper vether thep buard,
The above deductions . for what they are worth. thus

suggest that comperatively little board of the Aroma type (s
being imported into the Sudam amd vhen onn excludes from
the comparisom the board supplied as reels as distinct from
shoets the poveidble amount is reduced even further. No
doubt ia the course of ynars the demand for 3 product of

this sature will iacrease. but as matters stand at the moment,
and perhape for some time, it would appear thet the market
for the Aroma type of board is extremely emall, Thie
comclusion probably applied with sven greater force is 1939
when the factory was first planned.

The other possidility. namely of obtaining & higher

price foe the Azomas board, wae tharefore explored. It

is recogaised that the 1ow average price of .40 por tom

ex factory hae bees accepted by the mill because of the
defacts in and low quality of he dosrd. Howsver, information
obtaised from the Blue Nile Packaging Co. Ltd. . asd from
Hussein Derdiri (see above) suggests that & product as

good as or better than the Arome board is obtaisable from
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abroed 4t (he same price sr tese  Usless thersiare she
Arzoma bayd te very heavily protecied therr srrme B2
preribality that a much huogher price cowld be Ltnaiird mier
1) the qualicy iw improved materially  Urder tha mony
splimistic ¢ anditions ar ¢XITA § Sort 7 per cm might
be patd bat this would maks as (metgniticant d:t-erelxe 1o
the Joen poeitinr while present produc tio cund tine pre sl
Unn ks theraiure 1urced (o convidey the peenirlay v
mekisyg Mbery grades 3 product at Avorna | in addit'na 1, vy
‘nstesd 31 the b.ard which will sl tor w.gher pruer and (ur
which there 4e & bigger markes

Possible New Priducts (r.m the Aroma lactory
and their Markete

The Mmnitatisn to e vel spments ol this merore are at the
mameni toro (nld nemeiy rhe naxure of Lhe raw mate rial
and mowt imporian: ) a7 the fnc? that ihe Aromas (acisry Car
producs caly sheets i puper oF board exd not reels

The raw matarisl poeition Iy evili unde. ided (sec Pari (Ul @
and {1 i hoped that casror etalke if suarably prinevied wil
give betrer revulis than ¢ 4R stalke 't 1o alry quite clzar
tha¢ the present merth.d o4 processing does nut get the best s
of the latter Aseuming that these Ropes ss to raw material
are realised (amd there 1» & reasomable pussibility ot this bainy
the cese}. then comoideration must be given to the pr Aduction
of reels (nsiced 1 shests This ie because the market for
boards in sheet iurm 15 extremely limited Even {{ mediuom
weight brown papers are maede in sheet form and experience
has shown this should be possible {ses. Parr "V, ibere wyuld

stil] be »rly & limited marker because they could be used omly
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are not used, but if they could be produced in such quality
a8 to substitute (he above fev uwee ia pastitions and eeilings
(Sdckness, 1 em., minimum) asd having & paianile surface,
then & uso could probaily be found for thems. R is importamt
aloo thet these meterials can bo salied and that they are fire-
resistant. 1 general, the Britich Sntasd Specifications
apply to profucts of this mwre. The Vationa! Building
Ressareh fnstitute war visited in the came cemmsction. because
it was bellaved thet they hnd investigated the pessibitities of
this type of material for construstionsl wosh. Nowever, mo
such wosk hao been dene. 1t coeme theveafove that the use of
Azoma beasd for construstional puspeses inwelves techaieal
consiferetions st present outside the seepe of e milt, aad
this peseidiiity seeme hardly werth cuploving further at this
otage.
Senabeeiong:

Informetion chiained during his susvey saggests that
if the Arvema fastery could preduse matosinl of suitable
quality, Sm s folloving average coliing prives weukd appees-
imately apghy (pos tem ¢.1.£. Khavteum).

tmitatioca hvaft 1.66
Finting .66
Thia boasés and

folder “Mavilla” 1.9
M:u bem

bonuds 2.00
Boasds L. n:u

The otetistics given in Table 10 for 1966, and the
osguiriss mads abeve ameng prospestive customers, indicate
that there should be ample outiets for the consumption of these
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products by the Sefancse mashets ot present, and cortalaly
in the Suture, oven if the mfill was capadle of rumning at its
Sail estimated production of 4, 000 tens por ansmm.

The implomentation of the adbeve possibility has
therefore sext to bo cansidered and this {s dome in Pasxt IV
uader the heading of long-torm recemmendations.

(4) Prefestien CGogt

B is diffteult to doduce reliatie fignres for the production
cont of the beard at the prevent time. The office vrecords
have booa well hept, Mut the aseusresy of the dats on which
they are based is guesticnable because there are ne propery
meotheds of measuring the materials used and the bensd made.
The grestest likely sanrce of orrer io the prepertioa of
substondasd bovrd; while the amount of beard sold is knowa
ascusately, the ameunt mede is 20t. The cotten stalks,
soed coment sacks and csustic sefe have all beea in steck for
some time. and any production cest ealsulatier can cnly be
h‘d-ut:d:.hm The molsture content of the
Seard oeld varies, protadly hetweea 3 and 0%, and this
fatroduses ancther scuree of orrvor.

Aa sttompt has baes made however, to caleulate
Mc‘nh:

(a) Year snding 300 June, 1967.

(b) Ascouming that the factery is in & position to make
4, 000 tems gross, por anmum of boasd of reaseashle good
quality with & seascasdie degree of efficieacy, {.0., as
origiaally plasned. |



These are shown in Tables 11 and 12, rospectively,
with explapatory notes.

Table 11 is bnsed mainly on data taken from the
factory recorde. Theose show that in the yesr in qusetion,
350 tons of cotcon stalks and 43 tons of waste paper were
used. Assuming yleids of 50% and 75%. respoctively. these
are equivalent to approximately 200 tons of paper (groes)
per asmum. Actually, according to the records (Tablo 11},
312.6 tomns were sald ia the year. The difforenco presumably,
must have come from existing stocks. References to
production cost data and losses are made in the correspondence
files of the factory [see Part II), Wt it is not clsar how these
figures were calculated.

The present mill figures therefore, do not enable the
amount of subetandard paper made to be calculated; this
shouM be givea Ly the difforeaco between the yleld tomnage
and the toenage sold. For the puspose of the preseat
caiculation a figure of 10% has been taken but there is ressm
to believe that this is far lower the. reality.

The calculation must therefore be taken as of very
limited accuracy but it {s conservative, and the lose shown
is probably less than the true loss. This amounts to £. 84,780
for the year; or if interest charges are not taken into account,
£.60,780. Apart from interest and depreciation charges the
figures which conatridbute most to the loss are the high labour
costs and the low selling price quite apart, of course, from the

low overall production.
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/‘ - Table 11
COST SHEET
(YEAR ENDED 30TH JUNE, 1967.)

Item Quantity Unit Price Coet p.a. (£.)
1. Cotton stalks T.350 L. 2.9 1,015
2. Waste papers T. 45.1 L. 8.0 361
3. Caustic soda T. 30 £.37.0 1,110
4. Chemicals 0.6 £.22.0 13
S, Water 66,047 cu. m. 1. 0.03 1,981
6. Diesel oil T.159 £.19.47 3,096
7. Fuel oil T. 200 £.11,01 2,422
8. Labour 103 men - 18, 528
9. Management etc. 8 men 3,684
10. Maintenance ) - - 4,276
Materials )
11. Standing charges - - 6,585
I2. Deprsciation £.480,000 7. 5% 36,000
13, Interest £.480, 000 S. 0% 24, 000
14. Total 103, 041
15, Substandard paper T. 20 £.30.0 600
16. Cost per annum 102,441
17. Cost per ton saleabdbls ) 1.570
paper (dry basis) )
18. Cost per ton saleabls ) £.513
paper (air-dry) )
19. Loss per ton sold a ‘471
20. Loss per annum 1.84,780

Notes

1to 1], inclusive. From factory secords.
10 - is made up as followe:

Felts £.950.000
Wires £.658.733
Spare parts £.2,666.809
Total f.4,278.542
11 - is made up as follows:

Local tax £. 1,588
Yasurancs £. 5,000

L. G858

13. Excludes interest charges om working capital.
14, Total cost to produce T.200 of cardboard (gross, dry basis).

15. Assumes 10 of production (T. 20) is substandard cardboard
which has to be repulped for reuse. Value (say) 75% of the
selling price, i.e., £.30.0 per ton (see 19).

17. Cost (16) divided by tonnage of saleable paper (T. 180),

18. Correction for moisture, assuming the cardboard, as sold,
contains 10% moisture.

19. Assumes a selling price of £.42 per ton, free on rail at
factory.
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On ths othor bapd, as a production cost calculation
Table 12 may be regurded as fairly accurate. It is the
sort of result which might have beem obtained had the factory
met the specifications in torms of the guantity and quality
of the board made. As compared with present conditions
however, it is optimistic in almost evary respect.

It shows that even under the favourable coaditions
assumed by the specification, the factory would be looiag
£.39.600 par anmum, or £. 19, 000 per aasmm if interest
charges are excluded. It would be necessary to sell the
bonrd at £.59 per ton in order to break even, & most ualikoly
poosibility in the circumetancas.

Obvioualy {f the factory is to run at & profit, an

entirely new profuction and sales policy is essential.
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COST SHEFT
4 P.A

. L] Setity Uni¢ Price Costpoe:.(f.)
Cotten stalks T.5,938 £. 2.9 18, 470
Waste papers T.1,007 £. 0.0 8, 40
Caustic soda T. §33 £.950.0 15,990
Chemicals T. 12 £.22.0 260
Water 720,000 cu.m, £, 0.0 21,600
Diesel ofl T. 2,000 £.19.47 38,940
Fuel oll T.3,000 £.11.0) 33,030
Labour 100 men e 36, 000
Management etc. 12 men - 6, 000
Maintenance )
M. .m ) - - .. 000
Standing charges - . 6, 600
Depreciation 1.480,000 7.5 36,000
Interest L. 480,000 S, 0%
Total - - 290,430
Substandard pape: T. 400 £.% 14,400
Cest por ammmm 2%, 030
Coet per tem saleable

paper (dry basis) 1.65.6
Cest per tem salealle

paper (airedry) £.99.0

L.oes per ton seld
Loss per amsmm

§.11.0
‘n”.

10,

Assumes 80% cotton stalks and 60" yield (dry basis)y and
that the stalks are medsture«free whea purchased.

Assumes 20* waste papers and 757 yield (dry basis) at
purchase price.

Based om price at Dec. 1967.

Based on present cemsumption.

Assumes 180 cu.m, per ten made.

Based om present comsumptien.

Based om present comsumptien.

Based om ]-shiff scheme a0 agreed Nev. 1967,
Assumes small additiomal clerical stafl.

Based om present requirements, viz. wires, folts and
Spare parts.



Based cn present costs of local taxes and insurance.
Excludes intorest charges om working capital.

Total cost to product T.4, 000 of cardboard {gross,
dvy basis).

Asgumes 10% of production (T .4€00) is substandard
canibosrd, which has to be repulped far re-use.

Value (say) 79% ot selling price, f.0., £.36 por ton
{pee 20).

Vilue as (16) divided by tonnage of saleadbie paper
{1.2,600),

Cerrection for moistare comtent assuming the card-
board, ae soid. contains 10% moisture.

Acsumes a betier grade of bound, able to command a
selling price of £.48 per ton, free om rail a¢ factory;
carriage to Khartoum i3 £.3.000 per ton. Presem
selling price is £.45 per ton delivered Khartoum.




PART IV

RECOMMENDA TIONS

it will bo apparent from what has been written in
Parts I. 1, and /fI, that any recommendations for the better
runsing of this factory fall under two distinct headings.
namely (hose vhich can bo put into effect immediately or in
the moer futuro; and those of a lu.:tom oature, which
involve fundamental changes !n mamfacturing procese and
product. This Part therefore, wili deal with them usnder
their respective headings.
SI:ort:‘rom Recommendations

Urder this heading are listed the type of recommendations
waich can be put into offect immediatoly or almost immediately,
and at relutively litile cont. On the whole they comprise a
large muriber of sinall items, but it is mecessary t> exumeorate
tuem. Many of them have already beon brought to the atiention
of the mil} masagoment. As already explaiaed, tho {ntroduction
of thoso improvements where possible, is not Kkely to make
any materinl difforonce to the present unsatisfactozy overall
fimancial position ut the mill. R should however. cerve to
reduce tho loss to uome extont. Tho zoal answer ¢o tho present
problem is far more fundamental. beiag dependent on tho raw
matorial used and on the type of product evontually made irom
it (so0 Lsmgtecrm Recommeondations, below).

The recommendations are tabulated under tho sub;hou!inga

of the ind'vidual departments. operations or activities of the

fnctosy-




Raw Matarials
(a) Experimental. Suggestions for dealiag with the
raw matorials situation in view of the cottom stalks position

are discussed fully in Part IIl. In this conmection howover.

consideration was givea to certain small-scals papermaking

oquipmen: ot the Baraket hecdguarters of the Sudan Gesire
Board, as it was felt that it might be of use in the exporimental
work invalved.

The oquipment was therefore inspected. it consists
cssantiaily of a zso;lb. z:-um ‘ﬂpo:qpo digester, a small
hollendeor beater, and & miniature vat machine with large
dryer. olitter and recl; all apparently umused. The drawinge
and certain parts werc missing and the. » are being sought.
This i alf wall;mede oquipment, but aot entirely suitable
‘or tho immediate oxperimental work aa the Azome problem:
and it trangfor to and erection in Khartoum, as proposed,
wradd tal:o time which cannot bo epared ia this connection.

The nlam:. suitably supplemonted; w.iid be exiremoly useful
tf it is docidod to make a fuller study of tho papermakiag raw
materials und their poosibilities for the Sudan as a whole.

tb; Purchagses. Whether cotton stalks, castor stalks
or other local raw materials are used, they should bo purchased
in the samo way a8 sigar cane, §.¢., ona direct cost basis,
that is to sey, cost of direct labour for collection and bringing
to the baliag point. It should be remembered that cotton stalks
aro & waste product; thue the faymer has already had his profit
from the cotton, and that the stalks would otherwise have to be
burned. a0 cout therefore, should mot be more thas that of

the sorvics:s 1f whoever does tho collocting asd transporiing.




163

V7iih cotton it might be difflcult to alter the prosent esiablished
position, but if castor staike are used then a fresh start should
te made altong theso linas.

{e) Baling. Whatevor raw material is used, it should

bo baled at the collecting poiat. A heavy-duty straw baler

ususl'y gviffces for tids purpose, although cotton stalks, if
aged, miyht prove moro ditficult than straw, owing to their
stdfinune. Howover, dalows for this parposo are mude. and
are n.: erpnasive, Probably ure taler could cover a wholo
aistrivy, aod deal wich all tho mntorial ¢nfi. Balos should
bo approzimately 30 kgin. , in woight and should be secured
with v.rfage, which are much lens expensive than wires
o'thatgh wires cin viicu be reusod; however, care should
bo taly: that eerlagy are proporly removed bofore tho sitalks
4 intoe e pulpdng process. Care should also bo takaen that
the mater:al is dry beforo it s daled.

At & cosent tho stalks are Dought in torms of eree
ipor {eédan);, emd has baen conveniont while there aro no
means of weighing the ctalks. 1t is however, proiorable to
nay by woight efaco the farmers maoay not clear the fletd
cemplotols vhen the aros system §o usod. It the etelks aro
baled. thom the balos cun bo weighed and the price hagsed on
tho b@ﬂm dry material as dotormined by moisturs tosts mado
at thoe mctury. Tho cost of the stalks will then be koswn
aceuratoly,

Tho advantagos of baling are a9 follows: ~

‘2, A more retiveal method of purchase based on weighs

ues nhbove
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{18) Less costly transport from the fields to the
mill. At present s 5::oa lorry takes omnly l:-ton of loose
cotton stalks, whereas over 4 tcns of baled cotton stalks
could be carried for the same price.

411) Improved storage at the wsill. The present
unfldy ey stem with ita lire;rllk, would be largely eliminated.
and the statks would be stored in orderly stacks.

i) insect at’ack would be reduced. Tho outsido of

the Befer conld bo sprayed with am insecticide, and the inside

arald be colf-prcocting. to some extent at any rate.

¢/ Handlieg of the bales in the etore yard and into
do ce'ter house winiid be greatly facilitated. At presont
there are considorable fruitless journmeys to carry large bulks
of etion stalke which wvoigh comparatively littlo. With
teled otailie 8 24131'@1!? supply could be bought to the feed of
¢he cutaz in a day ohift and with & mintwmum of lebouz. 1If
<he brior bave oue dimension enabling them to be accommodatod
by the shute approeach to the cuttors, then faeding the cutters
by umm man with a hook would be a simple matter.

vi. Tho bales can bo weighed at the cutter feed, and it
#ill hev. bo known just what weight of material is belsg sent
ko the dijoater.

(d Storage Yacd. This is referred to under baling,
absve. ifowever, steps should also be takea to reduce tho
convider-ble fire rink which exists at presest. owiag to the
storage ~ considorable bulks of dry material and to the positioa
sf the mil) iy relation to the storage yard asd the prevafling

wined. " oany sand and wetsr pails sre provided but, duriag my
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visit, thoy wore mostly empty or almost empty. The Dre

risk v*\1 of coursa, be less wi'"\ baling but this question of
roplenishing the fire buckets should be watched very carefully.
not only horo but all over the mill. There is a trailer pump
avefloble for fire fighing, but it would be of little use under
arese it ¢ oditions. A pressure water point, with hose, should
o located in at leas? two approprinte positions in the storage
razd.

{e) Cutter House. The importance of measuring the
stalks taken into the mfll by weighing has already bean
omphasived  Other points arising ia the cutter house are

{a) The sisve on the screen is allowed to become blocked,
and s {roguontly ineffoctive. This should be cleansd regularly
a0z ench ghifl. 88 o matter of routine.

W ke cutlot from the hmmor:nll& has ao provision
for returaing unprocessod chips or pleces of stalk to the system.
Thi, ehoulid he reciified, cither by addition of an auxiliary
weretw; or, i ponolble. by a stationary screem aftar the outlet
from the hammor:-mm. The rejects from this screea would
pEos uB 6 movwing dasd back to the feed of the hammor mill,

(a) The leve! {ullcators of the caustic scda and water
teaks shouid be repaired and properly used.

{b) The strongth of the caustic soda should bo titrated.
sud the figuro ueed to calculato the actual amount to be added ‘
to the digester. [t was shown in the mill trial that a caustic
voda coacentration of 8% is adequate under prosent digesting
ceatitiono, and prodably further experiments would indicate :

1hnt 22 even crallez quanxtity can bo used.
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(¢) The thermometors on both digesters should be
repaired and used. They will however, be less unless
the air in the digester is vented after pressure has been
raised and before cooking starts. This opezation is very
important. Tho conditioas of digestion given in Past [ b,
should then be satisfactory to ensure good cooks.

(d) Unfortunately it is not possible to remove a
sample of the pulp for examination and testing before emptying
the digeaters, as they are emptied under steam pressure.
¥ a cook goes wrang theseforve, it is ant possible to roécook
the charge amd it has to be sent to waste. As the present
system is arraunged there seeme to be o way out of this
difficulty, but tho masufacturers of the digesters might be
spproachod on the subject, since this is something that they
should have {foresecn.

(e) The Mquor dvaining from the digesters should be
collocted in » tank and titrated. Whea the amount of residual
caustic soda has been obtained in this way, the lquor should
be returnmd to the caustic soda feed tank and made up to the
requisitc atrength in respect of caustic soda, using fresh
caustic s.>das. This liguor should be used for the next cook.
it is appreciated that it may not de possible to use the whole
of the cauetic soda black liquor drained from the digestere
in this way, bocausc the dissolved organic solids will bufld
up and impair the digestion. Experiments need to be carried
out to ascortain the best balance between used black liguor
and {resh caustic soda; possibly at least 50% of s black

Yiquor ctld bo used {n this way, thereby aot only effecting
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a considerable economy, but also am improvement in the
mill effluent. This is dealt with further balow.

(£} The rails on the top floor of the digester house,
{the filling floor) are too fragile to be really eafe and should
be strengthened.

(g) ihe pite into which the digesters discharge are

badly designed. The pulp lodgee in them, and high-preseure

water jets have to be used, with manual digging later. in

order to tranefer the pulp to the screw conveyors. Consideration
should be given to relining the eidee of the pite 80 ae to

eliminats the ledges which are the main cause of thie troudle.

it is understood that trouble was previocuely experieaced with
these pits.

3. Stock Preparation

(a) The moisture content and poeeibly the NazO content
of the pulp should be accertained before it enters the screw
press.

(b The wetuess should be determined by the Schopper
Riegler method after the pulp leaves the disc refiner. Further
wetnass tests should be made after the Nos. | and 2 refiners.

{e} Consistency tests on the pulp should be made
occasionally before and after each refining and ecreening stage.-

(d) If used (waste) papers are being added to the furnish
ct this stage, the amounts used ehould be weighed and care
taken tha: a consistent proportion ie ueed in relationship to the
raw materia' from the digesters going through the mill.

(e' A consistency regulator should be installed before
the pulp is diluted in readiness for the paper machine.

{f} 'The present aand-traps are of little use. dut there

iv nao harm, and perhaps somo good. in keeping them in




commiss on. However, they should be properiy used, i.e..
the baffles should always be in position; they should be cleaned
at frequent intervals; and where the wood has warped so as to
allow leakage undor the baffles, thie should be rectified.

4. The Board Machines

a" DProvisl s should be mede for more accurate
adjusiment of the couching roll on the cylinder. The
Specification referu tn a falt-forming vacuum eystem:, and
pheummatic press conirol. These are important, but neither
appears to have been inscalled.

(B} Felt conditioners should be installed.

f¢y  An improved thickness imdicating device, preferably

bused on a warning iight instead of, or as well as, a bell,
shrt -8 he Jastalled
‘hore uhuld be reguiar teats of the consintoncy
-oring the vat
s here sh ald also be regular tests of the molnture
“ue sheeis being ialien off the (ina’ rollt
‘Wheg weoti ng apec at’'y heavy subatances  the duub -
CND. v shald be ueed
o tar oy wabe baarde of the same Lz almoyse
ndghin -0 odd e mece at the same time on el
A vree o Caal Seeopper Rieglar values correspoac.ng
osie we o oshiatd be drawp up Tals could aot be
oime ot Vsl v reasans already explainnd.
Alum 8 ¢ e adued to the maching chest t3 bring
uc to aby ot o 0. vhis can be done exporimentally
2 et DR . vAkern but ad a laier aa.

“atral e e o nrp fend The des: rablic o o
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coutent can be judged from the absence of froth In the vats.

({) The presses should be operated according to a
fixed schedule as to timss to raise pressure, time on pressure,
pressure used, and relense of pressure; and the moleture
cotitert should be determined before and after pressing. In
this way the moisture content of the boaxds befors entering
the dryer would be standardised and some of the lack of
uniformity in propertics eliminated.
S.  Drying

(a) Al the thermometers on the dryer require attention,
and their readings should be recorded and used to eavure
efficiant drying. The best temperature sequence is found by
triat and error. but the following should give am iadication.

80 - 100 - 220 130 - 130 . 100 - 80°C.

(b) Attention should be given at omce to the hdly:
damaged wires, and wire guides installed to prevent the
top wire "wandering" across the bottomn wire as at present.
'intil the guides are fitted, care should be taken that the
wandoring is rectified manually.

{c) The method of temperature and air control on the
dryer lexves much to be desired. At present it cannot de
controlled with susticient accuracy to ensure even drying.
The views of the makers should be ascertained on how this

can be improved.

(4) The PIV gear of the drive is not working, and
should be rectitied.

(s) Molsture tests on the paper should be made at
regular intervals at the outiet end of the deyer.
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(f) So far as possibls the boards should reach the
end of the dryer containiag sbout 20% molsture. They will
then be in better condition for the caleadering operation,
which should be carried out without delay before the beards
have time to dry out.
6. Calenders

Moisture control should be carried out before and after
the calenders and care should be taken to ensure that the
second calender roll is adequately heated, as this wae aot s
during my visit.
1. Irimmiog Machisee, Serting sad Puckisg:

(a) The first of these wachines, dealing with the long
edges, should be provided with s serviag table, asd the pile
of shests on the machine at any ous time should not be higher
than the guiding edge used in feeding the machine.

(b) The grippers which pull the sheet through the machise

square just before the edges are eut.

(c) The second trimmer, dealing with the short edges,
already has a serviag table, but the device for squariag up the
sheets before feeding them into the machine runs loosely ia its
groovas and gives inaccurate cuts. 4 longer and better fitting
squaring device should be provided.

(8) The presont crude methode of sorting and packing
should be systematised and streamlined. and some of the
uanecessary labour eliminated.

S.  Sub-scaafard Paper
This, together with the trimmings, should be collected,

preferably baled if for storage, and weighed ecach day, or more

|
|
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l
l
i
!
!
!
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i
' should be adjusted, as at present they pull the sheet out of
i
i
i
i
i
i
|
I
N




- k11
trequently as mecessary. before beiag sent back to the
ropulpers. Board rejocted becauss it is very dirty should
Aot be ropulped, but burned. If more than 10% of the total
papor coming from the dryer (dry hasis) is substandard,
then an enguiry into the reason should be made.
9 Waste Waters

(a) Black Liquor from Digesters. So far as possible
the black liqguor should be reused (see above). Amy black
liquor that casnot te used however, should be ponded -
preferably in the mill area. In view of its relatively small
volume compared with the present effluent, the space required
will ba small and, with the high rate of evaporation usual in
tho Sudan, it should dry up quite rapidly.

{b) Backwater. Most of the remaining efflusst comes
from the washings and secreens of the stock preparation plaat,
and from the backwater from the board machkines. This is
high in iibrous mateer of value for the masufacture of the
boards. ard the fibro losses are probably comsiderable. although
they cwuld not bo measured. At present all these efflusnts
arc combined with the black liguor and run into tasks outside
the vat house. if these tanks are still used, without however
including the black liguor. then thair contents will comsist of
somewhat impure water plus fibre. A saveall should be
instalied to recover the fibro which can be collected and returned
to the inlet of the pulp preparation stage (u-m;pnn): for this
there should be at least a simple conical saveall, which will
pay for itself very rapidly. However, the more sophisticated

types of savesll, and eapocially those whick dopend on flotation
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of the fibre and skimming off the floating portion. are much
movre effoctive and much more economical {n the long »un,

and they can operate automaticaily. It is believed considerabdle
sums can be saved here.

{c) Water. After removal of the fibre, the remaining
water should be reused in the mill. Some is reused at presen
but, with the elimination of the black liguor, much more could
be utilised; for sxample for filling digesters, for dilution at
the stock preparation stage, and before the paper machine.

If this system fs tightened up the savings in watsr could be
considerable and a heavy cost item reduced.
10. Latour

The mill is coneiderably overmanned in most departments,
and at the time of my visit a suggested scheme for reduciag the
total payroll sumbers from 111 to 83 (mill labour 103 to 74) wae
put forvard. This is regarded as a fizet step, hut even ander
present running conditions further reductiens could be made.
Tables 13, i4 and 15 embody the suggestions made.

il. Lubontm

The importance of adeguate facilities for tasting and
contrc! has been emphasised frequently elsewhere in this Report.
it has also been stated that the laboratory as st present cquipped
and organived is issdeguate for this purpose. The following
recommendations are therefore made. Some are of a mm;
term nature and should be put imto effect immediately; others
need be adopted caly if the |o-¢:tom recommendations (see
below) are accepted.




AROMA SARDBOARD FACTORY
SUGQOESTED ONE-SHIF7 PAYROLL FOR FACTORY WORKERS

Dept.

Stocks -Cumru:

Loading

Trucking &
Unloading

Cutgers:
R

Cutting
Haadling

mntﬂ'l:

Chemicals

Flling
Emptyiag
Handling

Stock Pr!g s

Screwepress

Handling
Pulpers
Refiners

Foreman
Sheet removal
Washiag
Handling

Driers:

Foremaa-mechanic
Feeding
Emptylag

Flaishing

Foreman
Calenders
Trimming
Packiag

Totals
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Table 13
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* Note. Assumes 4 machines omly working. Om heavy sheets,

31 men ~ould serve 2 machines; total 6.




Table 14

AROMA CARDBOARD FACTORY

SUQGESTED ONE -SHIF' T PAYROLL
FOR A JARY SER NOV. 1967.

Dept.

Bollers
Electrician
Maintenance
Masoms k Joiners

Watchmexn
-

Water

Houses (12 hr.)
Factory (12 hr.)
Reserve

Gardeners:

A ——

Factory
Heuses

Drivers
Messengers,)
Cleaners

Totale




Position

Gemeral Mamager
Works Manager
Chief Accoumtant
Clerks

Secretary
Laberatory
Techaicians
Totals

Ta
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5

AROMA CARDBOARD FACTORY
STAYY PAYROLL

]
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(s) Running water should be supplisd and, if the room
at presont used as a laboratory continues to be used also as
s ﬂrat:Md room. then hot and cold ruaning weter are NEcessary.

(b} The existing woighing balasce should be repaired and
kept as o spare ard a modern, N,ﬂ;udaa, cln;h:pnn balance,
sonsitive to 10 milligrams, obtained for routine use.

(cj The existing wetness testing appuratus (Schopper
Riegler), drying oven, and ash furnace are satisfactory, although
the last is rodundunt. The tensile strength tester is also
redundart aod in any case unsuitable. Additional testing
apparatus roquired is as follows.

(1) A standard, du‘;'ﬂﬂ micrometer, with wide ares
tasting suriace.

{13} A quadrant scale for the rapid determination of basis
woights using large sheets.

(i) Bending tester.

{iv} Rigidity tester.

(v} Volumetric anslysis appazatus for the titration of
alkali. eotc.

(vi) Ph value measurement {colorimetric).

‘The above are misimum zequirements. If however, the
nunaiterm recommendations are adopted, tho foliowing will
als s be reguired.

{i) Swmall scale digester.

(i) Pulp evaluaticn equipment.

(i) Tearing and folding strength testers.

(iv) Brightness tester.

' Ring-cruch (nster.

‘vi Teneilo strength tester (standard typo).

it Water mnglpincce tostor.

L
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(8) Control Methods, . The following routine
laboratory tests should be made at least omce por shift, unless
othorwise stated. Thase are to be regarded as a -hort:urm
recommendation.

(1) Titration of caustic alkalinity in white liguor added
to 3ach digostor.

(14} Titration of residual cavstic alkalinity in waete
tqiore from each digoutor.

{(i11) Consistency test before No. } zefinor.

(iv) Consistency test after screw proes.

{v) Consistency test from the machine chest.

(vi) Ph value at machine chest.

{vil) Consistency test at machine houd;bm: s« pply.

(vitt} Moisturo teots at ukc:otl’ rnll of each machine.

(ix) Moistuze tests sfitor sach press.

{x) Moisture test at delivery end of dryer.

fzt)  Msisturo test altor (rimming.

(=dd] Basis weight and cilipor tests after second trimmer,

(wiif) Daily tents on tho fibre contents of bath ef'luents.
i.e . from washings and machines, and biack liquoz.

The results should be recorded systematically. and
devintions outside the range of acceptadle figures should bo
notificd at once 2o the foreman. Such ranges of figures can bo
dravwn up whon the mill io rusning on the new system.

12. Engisesring

Existing cutstunding imaintemnce should be drought up;

to;dah as soon &6 poesible, and a system of preventive

maintonance instnlied. This will involve rnaking a Uat of al}
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the routine maintenance cperations, iacluding lubrication
and safety measurss, shaowing the frequency with which they
are to be carried out. The card system is conveniens for
this purpose, aach entry being imitialied by a responsible
person as it is carried out. A check should be made every
two woeis on safety measures such as guards, ra{liags. five

precautions ete.

Long:Term Recommengations

it ie apparen: from Part lllc and 4, dealing with the
product and its markets, that whatever the raw material used

in this factory, the manufacture of low-grade cardbosrd by

the procoss at preseat installied cannot possibly be economic

in the prescnt markets ia the Sudan. It ‘e therefore ncw
suggosted that means should be explorsd of manufacturing
highorc—pricod product having & much wider market. A csse
has alroady been made out for the manufacture of fluting. for
corrugating medinm, for the insides of corrugated cartons;

for an imitation kraf? paper to be used for common wrappings;
and possibly, for & vihita:unod boxbonsd. An essential feature
of suck rovised mannfacture is contimucus operation, i.e.,
producing the product in reel form; as distinct from the shoets
manufactured at provent. At the same time it is important

that the machines can, if necessary, still opsrate om an

intermittent basis, making sheets if required.
The system adapted should also be applicable to the
mamifacture of a wide range of products, samely from relatively

thin substances of 75 g.s. m. , up to the heaviest weights at

presont made, i.¢.. about 2,000 g.o.m. A third and very
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important consideration is of course, that all this should be

achieved with a minimum of expense. A scheme is therefore

put forward below which, {t is belicved, should achievs these

objectives. It must be emphasised that this scheme is at

present in a very preliminary stage, and that a detailed study

of the machinory would need to be made by a paper machinery

manufacturing enginser in arder to advise just how the scheme

would best be put into effect, what additional equipment is

vequired. and what it would cost. The whole problam {s an

unusual one and 80 is the sclution, but in my view it provides

the oaly poseible means of survival for the cardboard factory

in its present torm; it should therefore be pursued actively.
Briefly, the mair change is to place the 5 existing machines

on end together, as one ~ontinuous machine, immediately opposite

the present drying machine. Fig.4 shows how this arrangement

would appear in its final state. The heavy lines show the new

arrangement superimposcd on the present lay-cut (in fainter
YA
lines), and the faint and heavy numbere indicate the presont

and proposed positions of the machines, respectively. As an
aid to clarity, Fig.5 shows the present lay-out in this area of
the vat house. No. 1 machine which has the double vat would
comprise the first 2 vats of the new machine, and the other
four would follow in succession as shown. The space between
the end roll of the last mechine (No. 3) and the entry to the

dryer would be occupied by new equipment, i.e.. two press

rolls and drying cylinders; probably two pre-drisrs and one
large Yankee dryer would be required, and the existing tunnel

dryer could be utilised for finishing off this operation.
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As Fig.4 shows, tho space available for these additicas (A)
is adequate (approximately 7.5 matres). but this fs 2 matter
which has to be worked out in detall when proposals are avaflable
from paper machinery manufacturers. A certain amoumt of
economy of space could be obtained by stacking the two presees,
o0 that one ie adove the other instead of by ite side.

Provision will have to be made to operate this machine {a
8 variety of ways to ensure that the maximum range of pspere
and boards can be made. Thue:

(a} It could operate ae at present making heavy millboard
shests. !m this event the building-up roll would be retained and
the shoets wuuld be taken off by hand and dried ia the tunne) dryer
as at present. Only one vat would normally be used, but {t
may be possible to increase production by using two or more
8o that less revoiutions of the inal roll are required to obtain
the desired thickness.

(b) Making a composite baard of individual sheets, one
from each vat, and taking them off the fins] vat machine over
the drying cylinders, if they are not too thick.

(¢) The machine would manufacture thin boards or
relativaly thick papers such as fluting medium and {mitation
kraft wrappers. In this event only » single layer would be
required and therefore, it would bde necessary to use o»ly the
last vat in the series (No. 5), the remainder being idis. The !
paper would then coms off this vat, through the presses and
over the cylinders (A), and would be reeled up at the entry

or end of the tunnel dryer. as comvenient.
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(@) In yst another form of operation a composite type
of board would bu made, such as a lined baxboard of the type
used for shoe boxos stc.; there is always a considarable
demand for this product. This would necessitate making &
board of medium thickness from local raw material, and
lining it with a higher-grade paper which would have to be
made from imported bleached or unbleached sulphite pulp.
In this event the board base would be mads up on the fAret
two or three vats and the liner would be applied fimlly and
separataly by supplying one vat (say No. 5} with the requisite
imported pulp. The composite board would emerge from
the 'ast vat, and be pressed, dried, and recled up in the
usual way,

It will be seen that such aa arvangement should give an
extremely versatils unit enabling any type of paper or board
to be made (within the range imposed by the raw materials
available), from relatively thick papers to the presemt heavy
millboard.

it is of course appreciated that ia substituting the 5 small
units by } large unit. the overall production capacity is reduced.
The only answer to this is to increase the epeed of the machins.
Tests were therefore carried cut at the factory to ascertaia
the masimum speed at which the machines would run under
present conditions. and this was found to be 30 metres per
minute. it is possible that a higher speed {s cbtainable with
alterations to the drive. and it is also possidle the machine
may not be able to form a sheet at much higher speeds.
However, if one assumes 30 metres per minute as & maximum,

and that it can then muke a web of paper or board, 140 om. wide, |
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e.g.. of corrugsting medium of busis weight of about
130 gm. per square metre, it can be calculmted that the
machine would produce 8 tons in a 24-hour day.

This would be insufficient to show a profit, and it
would be nocescary to run higher substances in order to
obiain approximately 13 tons per day. A board of basis
weight 215 gm. per sq. metre being made on this machine
at 30 metres per minute would ylsld over 13 tons per day.
Whlu:llnod baxboard has an average substance of about
300 gm. per square metre, and it would be necsesary to
run partly on this, partly on fluting and possibly to some
extent on heavy board to maintain the average production
of i3. 5 tons per day. Incidenmtally, white lined boxboard
ie a hlghly;prlcod coummodity, although of courso a proportion
of it is made from {mported pulp.

The attached Certificate from Hehner & Cox Ltd.
is a compearison of the basic properties of the z;hyor sheeot
of prper obtained in the Aroma mill trial with corrceponding
products used in the Sudan. The comments show that it
ofiers promising results. Unfortunately it was not possible
to remove a single layer sheet by hand.

Associated with the above major reconstruction, would
be implementation of the short-term recommendations listed
above, and this would help to reducs the overall production cost.
Addod to this would also be the improved technical control,
which should reduce the amoust of sub-standard paper made,

the fibre losses, and the chemical requirements, etc.
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Herxner & Cox. LTo.
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O RECTORS
Om YULIUS ORANT M Bc FRIC r//ﬂ’ .-/(’//”((AV”/"J,

C W AYLEN

@ wpoms e ac rne 107 T rcheril. S seel
ANALYTICAL & CONSULTING CHEMISTS /. Stk 0 e s rect,
UNION INTERNATIONALL OCS r
M.O.ATOI.IS__I.ND(’INOANTI </ /
Telephone Royal 3538. Oseclore, BC3.

Telegreme - Hahner, Royal 3838

oun ner JG/PW/27689X 5th January, 1968
voun mer. SUD-052-SI

ANALYSIS OF 4 SAMPLES OF  ......P3P&X, ... .ovvvvnes
RECEIVED ON ...l3th December, 1967

MARKED ..,.38.under

SEALED = ccceccccacee-
Aroma Packaging Blue National
(Mill House Mill Mill
Trial) (fluting) (fluting) (wrapping,
Basis weight (g.s.m.) 154.9 127.1 121. 9 76.8
Caliper { mil. ) 13,6 11. 0 9.0 5. 8
Apparent specific gravity 0. 45 0.46 0.53 0.52
Bursting strength (kg./sq.cm.) 2.2 1. 26 0.56 0.92
Burst factor 2.23 2.20 1. 88 1,92
Ash (%) 3.5 2.7 0.7 4.6
Fibre (approx.%)
Mechanical wood - 65 85 20
Chemical wood 15 25 15 60
Miscellaneous (waste) - 10 - 20
Cotton stalks 85 - - -
Comment

Even when allowance is made for the heavier basis weight of the Aroma
trial sheet, it is shown to have a higher bursting strength than the other
3 examined, and is equal to them in the other respects recorded above.

Insufficient material was available for tearing strength tests, but

visual examination suggests that the Aroma paper is no worse than the
others in this respect.

p.pP.Hehner & Cox Limited.

ftins Prmat

United Nations,
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Unlese the paper or board can be dried completely
on the new pre-dryers and Yankee cylinder of the main
machins. it will have to be finished off in the existing tunnel
dryer. Probably the ordinary papers (fluting and wrapping)
can be so dricd, but the lined boxboard and particularly
the heavier boards will have to make use of the existing dryer.
Tests carried out during my visit to the mil! indicated that
this ran st a speed of only 1.5 to 4.0 metres per rainmute
according to the basis weight of the board dried (sec Tables
2ard 3} IHhowever, the pre-drying cylinders are used it
could no doubt run at a much higher speod, even with boards.
At the timo of my visit the maximum speed of this machine
which could be obtained was 8 metres per minute. but as
described {a Part [{i b. the condition of the wire made it risky
to attempt to run {t at a highor epeed. in any case the PIV
gear of the dryer drive was not working, so that the maximum
tpesd obtalnable cou’d not be ascertained. Thore seoms
howaver. litle doubt that by ettention o the drive the spoed
of the dryer could be increasoed to 30 metres per minute,
althongh precoutions srould have to be taken to prevent the
wire wandering as at present.

The imnovations and reurrangements indicated above
would call for othor modifications in the system. In the
firat piace the S presses would aot normally be requirod

since the pressing would {n most instances be carried out

by press rolls on the machine. The arrangements for

feeding pulp to the rearranged machine would aleo be eimpliZied

becauso sofy one unit vrald o involved. 't wou'd be nocassary
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to instal better scresning arrangements before the machine,
as a higher quality product would have to be made, snd this
applies particularly to the vat (No, 3) which would make the
white liner for the board, since the standard of cleanliness
for this part of the unit would have to bo particularly high.

The present rofining system would also have to be improved
upon, and rearranged eo that it could be usad to deal either
with the homcipro&tcoll raw material or with the imported
pulp. This might necossitate another small refiner of a

more efilcient typs to onable the system to be used with
complete flexibility. it would aleo be necessary to add

sising to the paper when this is being made and possibly also
m: strengthening agents. By the use of additives it is now
possible to make high wet-strength miliboard which withotands
sxtreme climatic and transport conditions, and this commands
» correspondingly higher price. Actuslly the original
opecificetion anvisaged the use of rosin sise, and this particular
additicn to the system is not & great problem. Coertainly
there will be no lack of spece after the roarrangement of the
machines,

A further advantage of this recommendation is that the
iabour force required for rumning the machine house and driere
will be consideradbly reduced, as amly one unit will exist and
four machines and S presses are eliminated. The instaliation
of calender stacks at the new reeling-up end at the ond of the
prosent dryer will eliminate the present hamd-operated
calenders. If hese are followed by a separate unit for slitting

rnd trimming the recl and cutiing it into sheets, ther the
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inefHicient oporation as carvied out at pressat and the
considersble amount of labour imvolved will be sliminated.
Naturally, when the heavy boards are being made it will

stil] be nocessary to use o hand process as at present (with
the improvements already suggested under Short-Term
Recommendations) so that this equipment will have to remain
on aize in position. Howover, the labour required to operate
it will be called into action only ae required. It should be
possidle to operate the composite machine suggested with a
maximum of 4 men per shift, once it is running smoothly.

Production Cost
rofita

The above short and long-term recommendations are

taken into account in compiling the cost sheets shown in
Tables 6 and 7.

Table i6. shows a cost sheet drawn up on the assumption
that the mill could make 4,000 tons per amnum of {luting medium
or wrappings. Table 17, shows a similar cost shest based
on 4.000 tons per arnum of 'h!u;liud baxboard. For the
purpose of the calculations, it has been assumced that the
alteraticns involved would cost approximately £.70.000, and
this has incrcased the depreciation and {nterest charges
accordingly. Tt will be scen that, in the case of the {luting
and wrappings, a prcfit of approaimately £.8.6 per ton is
estimuated; and {n the case of the white-1ined boxboard the profit
is approximately £.20 per ton. As already stated it will not be
poseible to run full time on fluting and make 4, 000 tons per
ammum. However. subject to the assumptions made belng
corract. e mfll ghould bo able o make ov ar average

approniratoly £. 10 por ton profit. by manufacturing vaatever
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' : Table 16

COST SHEET

WRA PPINGS AND FLUTING
(TONS 4,000 P.A.)

ltem Quastity  Unit Price Costp.a. (4.)
1. Stalks T.7.333 £. 2.5 18,330
2., Caustic soda T. 987 £.30.0 17,610
3. Chemicals T. 220 £.25.0 S, 500
4, Water 792,000 cu.m. £. 0.03 23,760
5. Diesel oil T.2,000 £.19.47 38, 940
6. Fuel oil T. 3,000 £.11.01 33,030
7. Labour 200 men - 36, 000
8. Manmagement, etc. - - 10, 000
9. Maintenance )
Materials ) . - 8, 000
10. Standing charges - - 6,600
11, Depreciation 4.5%0,000 7.8 41,25%0
12. Interest 4.550, 000 5. 0% 27, 500
13, Total 233. 520
14. Substandard paper T. 400 £.49.5 19,800
15. Cost per annum 246,720
16. Cost per ton saleable paper (dry basis) £.61.7
17. Cost per ton saleable paper (air-dry) L£.5%7.4
18. Average selling price per ton (air.dry) £.66.0
19. Profit per toa. L. 8.6
20. Profit per anaum £.34,400
Notes.

1. Assumes 100™ stalks and 60" yleld (dry basis) at estimated
price of castor stalks.

2. Assumes 37 on stalks at curremt price.
3. Assumes rosin/alum sizing and/or wet strengthening ageat.
4. Assumes 180 cu. m. per ton of paper.
5,8. Based on reasonable current practice and prices.

7. Based om one-shift recommandagions (Takle 13),
8. Allows for a highly-experienced emecutive.

9.10. Based om present costs.

11,12, Assumes £.70,000 for cost of alterstions, etc.

14. Assumes appromximately 10" substandard paper valued at 757
of average selling price.

16. 1s 15. divided by 4, 000 tons.

17. Assumes that the paper as sold comtains 7% meisture.
18, As deduced in Part ITM.

19. Difference between 18. and 17.

20, Is 19. multiplied by 4, 000 tons.
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Table 17

G OST SHEET

WHITE -LINED BOXBOARD
(TONS 4,000 P, A.)

Item Quastity Unit Price Costp.a. (£:)
1. Stalks T. 58,667 £. 2.8 14, 667
2, Woed pulp T. 9,263 £.60.0 53, 578
3. Caustic soda T. 470 £.30.0 14,100
4. Chemicals T. 13 £.2%.0 328
5. Water 792,000 cu. m, £. 0,03 23,760
6. Diesel ofl £.2,000 £.19.47 38,940
7. Fuel ofl £.3,000 £.11.01 33,030
8. Labour 200 mea - 36, 000
9. Management, etc. - - 10, 000
10. Maintemance )
Materials ) - - 8, 000
11, Standing charges - - 6,600
12, Depre-~iation £.550, 000 7.5% 41,250
13, Interest £.5%0, 000 5.0% 27,500
14. Total %, 755
15, Substandard beard T. 400 £.5] 20, 400
16. Cost per anmum m
17.  Cost per ton saleable board (dry basis) £.72.3
18. “oset per ton saleable hoard (air dry) £.65.1
19. Average selling price per ton (air dry) £.85.0
20, Prof} per ton .19.9
21. Profit per anaum .
Notes. —
1. Aseumes 807 stalks and 60™ yigld (dry basis) at estimated
price of castor stalks,
2. Assumes 20™ bleached conifereus sulphite pulp; 95”7 yleld.
Price based oma curreat Eurepean prices plus freight.
3. Assumes 87 om stalks 1t currvemt price.
4. Assumes adequate rosin/alum eizing.
5. Assumes 180 ~u. m, per tom of beard,
6.7. Rased on reasemable curremt practice and prices.
8. Based on one=shift recommendatiens (Table 13).
9. Allows for a highly-experienced executive.
10,11. Based en present costs.
12,13, Aseuines £.70,000 for cost of alterations, etc.
15.  Assumes appreximately 10™ substandard beard, valued at
60% of average selling price.
17. Is 16. divided by 4, 000 tons.
18. Assumes that the board as sold cemtains 10~. moisture.
19. As deduced in Part Iid.
70,

Difference hetween !9 and 18,

- - . . ¢
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is rogardod as best for the market at the particular time.

The figures in the above tables indicate an estimated
profit of £.34.000 and £.80,000 per anoum if the factory
makes 4, 000 tons per annum of wreppings and fluting, or
white -Miped boxbeaid. respaciively. Since it is unlfkoly to
be able o rum om citker entirely (for reasons givon above),
it cenzos ressomable to assumae that it may make approximately
2.000 tons of cach. in thls event the protit weuld bo
appraximately £.90, 000 per anmum. Since the machine cannot
produce the psper at the rate of 13 to 14 tons per day it will
have to make the board to an extent which will eamble this
averago to be maintnined.

‘Thase cost shaets may have to be revised when the full
ofiec? »n pricos of the devaluation of Starling is knowa.
Howavur. “he majur problem which determines tho viability
21 the abavo secommendations is, alvays, the rew material

positics 2t presest undocided).

|
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PART V

SUMMARY OF CONCLUSIONS AND
RECOMMENDATI

This Part of the Report is summarised in such a way
that it can be read completoly independently of the more
technical and detailed matter dealt with in Parts I to IV.
it is thorefore intended primarily for those who desire to
know of the gone ral conclusions reached and the recommendations
mude. without mseeding to study the techaical and other arguments
on which they are bused. it can therefore be read quite
indeporndently of the remainder of the Report.

Conclusions

1. This mill was wilt to make 4,000 tons per anmum of
millbornd. and possibly other products of a rather botier
quality  veing cotton stalks and posaibly waste cement sacks.
This was fo be ackicved by means of a pulp preparation plant
tor converting the cotton stalks into cellulose pulp, and S
vat-type machines for converting the pulp into board,

2. As processed by tho method envisaged, cottoa stalke
are as unsuitable material for making any but the very hoavy
and rigid types of board, siace they lack flexibility. Thelr

use i{s also Mimited by the dark colour of the resulting product.

3. On the whole and apart from a possible bottle-neck

at tirmos 2t the deyo>, the capacity of the plant is adequate to
produce :ho stated quarntity of 4,000 toms per ammum. However,
for varicus reasons it has never beon rum at anything like full
capacity. 72 hag occasiopally run 2 shifts per day, but now

soly 1 skify pez duy ‘s worked.
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(a) A principal contributory cause of this low production
is the difficulty in solling the board made. The present
customors complain of the quality of the boards, and particularly
of bad cuiting and variations in thicknese and basis weight
{weight per unit area). Tts rigidity and brittieness restricts
its ase to cheap suttcuses. bookbinding covers and handbag
stiffencroc. The low price is probably the only attraction, i.e..
£.45 per ton, c.i.f. Khartoum.

4. Although the mill machinery is designed to produce
4,000 2ons per annum, i.e., approximately 13.$ tons per day,
the production for the 12 monthe ended June 1967. was in fact
ocoly approximatoly 190 tovs of saleable board. The present
producticn is said to be approximately 2 tons per day. but the
proporidcn of cubstzadard bosrd which has to be nqmlpod is
conaliozable.

5, Despite tho low price and the small output, it is very
difficult ¢o Zud a markot for the mill's products. Quite
apard fzowa the fact that sales are hindered by the poor quality,
a2 preliminary study of the statistics indicates t-at there canno?
be s very large mazizet in the Sudan for this particular type of
board.

6. The éifficuities are greatly aggravatod by the fact
tkat tho Gnoh Agricultural Cooperation Board has dacided to
canso Nexting cotton in the region of the factory, thereby cuiting
ofi its priacipal raw material {cotton stalks). If this policy fo
Pt into eflact it will moan that the mill will have a0 raw matorial
uf this neture from une, 1569 omwards. The possible use of
castor atalls. which are bring plantod lnstosd of cotion. is being

actively pursucd but thore ic no certainty of its succeco; |
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however, it is unlikely that castor will be any worse than
cotton stalks, and if an improved variation of the present
process is used, they might well be better.

7. Though the capacity of the mill is probabdly adequate,
the machinery is in goneral crude and lacks the refinements
necessary to obtain smooth and efficient running. This
commont appliso particularly to the vat board machines, of
which ¢thoze are 3, since these play an important part in
producing the finishod board. Details of the mumerous respects
in which improvements can be introduced are given ia Past IV
under Short:‘rom Rocommendations; individually they are
mateore of detail, but collectively they determine tho efficiency
of tho running of tho mill and they thercfore have a bearing on
pr.fitability,

8. Animpociant deficiency is tho absenco of any propor
syetora of tochnical control. A laboratory exists. but it is
inndoquazely supplied with inferior material and. at the time
of oy wis’t, was almost usoless. In any case there iz no
rvidnpce that proper use was being mads of such results as
wnre ohiatood.

9, The mill kas at present 103 mill workers operating
n a morning shi® only, it ia therefore, comsiderably
svermarnedl, and tto immodiate 25% roduction recommanded
could bo made without affecting production.

i0. The prodiction position is Mrther aggravated by a
poor sie’o of mainicuance and frequent breakdowns. This
appeasc s he due i1 laege part to the difficulty of obtaiaing

sparos ..wing to the closing of the Sues Camal. However, it |
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is pot due entirely to this, and much could be done immediately
by a proporly: organised programme of preventive maintesance.

11. By using the figures in the mill records {or the year
endod June, 1967, a production cosot has been calculated
(Table L11). it shows a loss of over £.60, 000 por annum,
excludiay intczest charges.

i2. Table 12 is a cost shoet bused on presont conditions,
and shows the position assuming the mill {s able at the present
time to make the spoacifiod 4, 000 tons of board per annum from
cotton stalks and waste paper with only 10% of substandard
papor. It will be soon that even in these optimistic circumstances
the mill woulid lose about &.20, 000 por annum, excluding iaterast
charges.

Recommendatisas

i. The quostion of a substitute raw matorial for cotiom
stalks shauld be purcucd actively. The first choice is castor
olant stalks (Ricims communis) which will be available ir about
March, 1968, Prolimiasry laboratory tests should be made
in the tivse (nstance to irdicate the bost chemical and physical
pulpimg cynditions to be used. Theso should be followed by
Wi (rias. In the meastime, tests, both in the laboratory
and vthererise. skouid he made on other likely raw matorials.
A foca? Tush 1s belng tried cut, but {s aalikely to be succossful.
£ more nromising possibility {s reeds from Kassala or oven
hagasee - kovat stalks from Khash el Girba, assumiag cheap
tranuport facilities are available. In any case the bost
condition: for sporating any of these should be based on &

combination of labora2ory and mill axperiments, tae first to

Aemannen it e bost methcd of operatitm and the cecond to show
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how it can bo adapied to practical use in the existing moill,

if after all thore is any possibility of the continuod use of
cotton stalks. then there should be a reappraisal of the present
method of processing 8o as to givo a more flaxible type of
board. if however, cotion stilks are finished so far as

the Guak urca is cotwornod, thon this point will not arise.

2. A 'urgo mumber of choﬂ:um recommendations are
put forward, These cover overy aspact of the mill work from
the collection of tha raw raaterial to the despatch of the fiaished
board. Put irto offect they should result in matsrial economies
rasulting from purely operationsl procedures, such as bandling
the raw materinl, saving fibre, recovery of or otherwise
reducing chemical costs, improving the stock preparation,
improving pressing acd drylag, asd elimimting the priacipal
customer complaints of bad trimming and non-uniformity of
propowties. Moot oi these recommendations can be put into
afioct without dolay. und at little cont.

3. ‘The labour situation should be examined closely.
Suggestions huve aircady beon put forward as to how the mil}
labour force can be reduced from the present 103 men to by
about 28%. it is believed that this can be done without detriment
to present operations -

4. ‘Lhero is ot present no measure of technical control.
This should be introduced immediately by repairing broken
equipment in the laboratory. and installing the additional
instruments ropaized for testing. These are esumerated in
Part IV. Most important of all, arrangements should be made
to enouro that use {9 mado of the resulte obteinod, as distinct

from memly rocording them eo bas boon dune in the peat,
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S. The sverall maintensnce of the will should be brought
up:to:utoaadhn thus by a index card system of planned
preventive maistenance.

6. Tbe abovs are all -lon:um vecommendations, and
are not Mkely ¢o improve the overall financial position of the
mill very considerably. They should however, serve to zeduce
the losses. The real salutica to the problem of the Aroma
Cardboard Factory must of necessity be & lm;um one
1t is therofore suggestod that the mill abandons entirely or
almoet sntirely the mamfacture of cardboard in sheets, and
makes provision for mamnfacturing not oaly this product but
also a fairly wide range of papers aad boards as a contimuocus
web which may be recled up. This would esable the {actory
to enter @ far wiser market than at presont, and there should
be no difYiculty ia solling 4,000 tons per aamm.

The type of product that would be made would range from
chunp brown wrappings and the inside material {fluting) used
in making corrugated cartons, to boxboard, and in particular
the betior quality of white lined boxboard as used for shoo
boxes, etc. in these circumatances it is even possible that
a low grade of carton could be made. This of course. would
oxntail spocial additional machinery which has not beea taken
{sto account, but it might be suitable for some of the products
sent out by the factories of the ladustrial Development
Corporation, ¢.g.. the Onion Drying Factory at Kassals.
However, aot allowing for this, the above products could easily
be absorbed by the existing trade in Khartoum and elsewhore.
it s therefore recommendod that this possibility be explored

on the Hacs set out in the 2bove Roport.

N
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7. in oxder to implament the above, it is recommended
that considoration be given to the u:umw of the §
oxisting vat wnachiros to form one long comtimuous machine.
This would be linked witk the presont tunne] dryer by mouns
of prean vo¥lc and prelimipery drying cylindors. 8. that the
paper or hoard would emerge from the outlot end of the
present drycr o6 & continvous roll.  The present handling of
it in shec? form. which invclves a considorable amourk of
labour and waste, would be climinated. This would nat
preciude tho existing types of board from being madoe as at
preven?, But owing to their low price they woulld be made omly
tn #l1 ap the mil) if other orders ware not available, o2 to
built up foaargo. A prelim’nary study of the conditicas of
o il fodleats thar tho altrratiors outlincd above aro &
digiinct powelikilty (see Fig.4). Howrver, thoy nood (5 be
studicd 'n greater detnil, o pariiculnr by an expert ¢n papor
and board machinery maxmfaciurs, who can doal with the
imposmant problem ué convoriing the 5 imtermitnnt vats into
one corslnnous machine at the lowost coet.

8. in owdor (» make the white-lined boxbourd it will
be accessary to impott & certain amount of bleachod or
urtlsached sulphite pu p made from coniferous wood. siace
this is oot avallable in the Sudan. The amount involved is
rolatively smoll, probatly 10 ¢to 15% of the total annual
nroduvetion:. But {te upe would ennble & product of far highor

quality (and thoefore salling price) to bo made.
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9. Tables 16 and 17 are production cost sheets showing
the cstimated resuits of coaking 4,000 tons per annum of
oither wrapping or fluting paper or else white-lined boxbosrd,
Thay take into account all the recommendod improvements
sat forward in this Report. These represent the two extromas
likeoly to be magufactured. Actually it will aot be poesible
to make 4,000 tons of the former bacause the capacity of the
ningle machinc will bo inadequate. Howsver, the capacity
should bo adeguate to give the requisite output making partly
the lighter typo and partly the heavier typo of product.

The figures in the above tables indicate an estimated
profit of £.34,.000 and £ . 80, 000 per anmum if the factory
makas 4,000 tng por annum of wrappings and fluting, or
eyl e ~L‘mt*s buthoand, respectively.  Simce it is unlikely o
be nbio to» mun on oitkor ontirely (for reasons given above),
7t sacrar reancmblie (o assume that it may make cpproximately
3 009 touns of each. 'n this event tho profit wonld be
epproaireaccly £. 50,000 per anmum, Since the machino
caman protuce tha papor at the rete of 13 ¢to 14 tons por day.
it wiii havo to maho the board to an extent which will enatle
thig averagoe to be rmalntained,

These cost shents may bave to be revised when tho
Xl ef nct on pricos of tho dewvaluation of Sterling is known.
Hovewaz the major problem which determines tho viability
et 22¢ abervo pecommeondutions i, always,the raw material

pesftisn (at presert undecided).
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10. Ia addition to putting ¢the mill an & profitable basis,
this recommendation will also save foreign curvency, because
mmmawmamumw.
Probably about 400 tons of wood pulp will have to be imported,
but this will stil! save currency eince it is at present beiag
{eported in the form of paper, which, is more expensive.

The factory will however, come istp competition so far a8
wrappings are concerned with the mill cpereted by the National
Paper "adustries Ld. , in Khartoum (soe Appendix), assaming
that this starts up agaia successfully.

11. uuuwmm.qu:nmnumm
offers the only salvation for the Arome Cardboard Factory.
If for any reason it cannot be implemented. and if moreover
it is not possibdls to find a suisable local rew material to be
usod at an economical price, thea the factory casnot show &
profit; and if interest and depreciation charges are taken
into account tho loss must ingvitably be considerable. Unless
such a loss is to be tolezated for other reasoms (e.g., giving
omployment). then the only alternstive is to shut the mill.
in this event the use of the ogquipment elsewhere in the Sudan
might bo considered, as its selling value cutside the Sudan
would bo extremely small. There is & suggestion that a study
ngdodthopudbﬂhyotonlpaﬂmrwmtorh
Sudan as a whole. If such a study is made, the incorporation
of the existing equipment from the Arema factory would be
logical although, as already pointed out, it is of very limited
use while arranged to produce sheets iastead of resls of paper
or board.
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12. As an spproximate and preliminary estimate is
is felt that the major alterations recommended above would

cost spproximately £.70,000. it is @ocided to proceed
with tho recommendations mads, it may well be that the
implementation of this work by the Yugoslaviaa Governmoent
could be a means of settling the present controversial position.
anyv!ovthoncmlﬂmrw&.mm.uw
hrgolycnﬂnhcko(-promrl'mmmarﬂnmjnt
in the first instance. This Jed to an unsuitablo material and
process being chosen. and uud;polut haviag & very
limited market. This has been aggravated by the Mmitations
d&omcﬂmntnhﬂdaﬂhnln“ﬂdoﬂchmy
in running the mfll. it sesms to be in the interest of both
sides to bring this matter to a successful asd amicable
corclusion and if tho recommendations of this Report are
approvdoﬁnm’mynnm“umcha
finspcial compromise. it should however, be emphasised
m:mplmfuﬁnmmtmﬂudﬁommywm
implementation of such plans should be approved by the
Government of the Sudan or by thelr accredited representativas

beiore the mill is accepted.

January, 1968, Julive Grant
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PART Vi ‘-l
APENDIX
NATIONAL PAPERS LTD

Introduction
Anpottonth.ammmmhnmucu&om

of the Sudan Iadustrial Ressarch Institute and the Sudan
fadusirial Bank.

For this purpose the mil! was visited on the 30th November,
1967 o provicus beiof visit hed already beea made in the
course of the main study, om 16th November, 1967.

A thorough report om this mill has slso previcusly beaa
rado by a Research instituto team, under the leadership of
Mr. H.j. W. Smith, apd this was mede available to me.

On the occasion of my visit the following were also
prosont:

Mp. H.J. W. Smith, Sudaa Industrial Research institute.

Mr. Tagelsir Mchamed, Engineer, Sudan Industrial Bank.

Mr. Shamam Omer, Economist, Sudan industrial Bank.

Mp. A. Nicola, Mannging Director.

Mp. A. John, Direcior.

The general position is that the Bank has supplied to a
private company, fnasce for tellding and rumsing this Zactory.
it was bufle to produce mainly groy wruppiags and fluting paper,
and to nure;up in 1963. Up to about § months before my
visit (it was sald) roceipts and costs ware just about in bmlance,
but tho production of the factory was handicapped by {nndequate
raw materials, and the Company hes been unable to mest {ts
interest cherges ard ropayments of capital to the Bagk. Aa

additiunnl Josn has beon requested in order to put iate operation
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ceriain improvements and developments, which it is claimed,
will enable production to be increased and & greater profit
made.

As otated, the mill was built to make grey wrappings
and fiuting papers. but its principal product at the time in
question wuo a 30. 160 (mostly 75) grams per square metre
imitation kroft wrapping made from local wasts. Originslly,
the mill hud & cortain amount of protection, through the 1986
Corcessions Act, against imports of similar materials. For
some 3 years, however, it had lacked adeguate protection. The
capacity was sald to be 90 tons per manth. but it was believed
that this could be doubled for an ixvestment of about £. 18, 800,

During tho first year. difiiculty was also sxperienced
with efflucnt disposal. The mill had run for two lz:hwr shifts
por day. making wrappings of the poorer grades of which there
is sald to be & big comsumpticn in Khartoum; theso correspond
with a rather 1w;3rade of imitation kraft, of no great strongth.

‘n approximiatoly May. 1967, troublo was expericacod
with tho main bollor plant owing to the fact that it was allowed
to run vy, Tho bofler collapsod and has had to bs removed,
ard it wFfil shortly be replaced.

Tho Benk is understandably worried about the future of
tko midl, cepocianily as thoy are boiag asked for more money
ir gxdor 2o put it on a profitable basis. The fenctioning of
the mil! ulso has some bearing on the Arome Casrdbosrd Factory
problemn, partly because it i a potential user of the Aroma

pulp, a matior dealt with in the maia Report (Part III); and
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partly because it manufactures grey board and fluting. In
the latter connection therefore, it could well be a competitor
of the Aroma factory if the long-term recommendations made
in the present Report are put into effect.

My terms of refcrence for this Study can be summarised
as follows. [ was asked to comment on the following poiats: -

i. ‘The condition of the machinery; to what extent is
it able to produce, or does it require alteration?

2. The reason for the accident to the boller, and what
can be done to prevent ite recurrence.

3. RawMateriale and other supplies.

4. The quality of the product.

5, GComments vn costing.

6. The value o/ the plant,

7. The possible use of Aroma pulp in the plant.

"t should be mads clear that the mill was not running
during either of my visite, and as stated, it had been shut
for 3 months. Aleo the wet end and o't system of the paper
maching had been dismantled.

Raw Materials

An attempt to solve the problem of shortagoe of raw
material (waste paper) had baen made by importing mechanical
wood pulp. This however, attracted a duty of 40%, but this
has recently been reduced to 10%. However, pulp had been
stored at the Customs in Port Sudan for some 2 yoars
awaiting this decision, and big dsmurrage charges had been

incurred.
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The raw materials are normally mixed waste papers
of all kindo, including cement sacks. They are obtained
through a cantractor and are roughly graded but not sorted
in the usual sense of the word. The price ranges from £.9
to £,40 per ton according to grade, but the contents of any
one perticular grade are very variable. Most of that used
however, secems to be priced at £.9 per tan. [mported
mechanical wood pulp costs £.33 per ton. Formerly, used
newspapers wera imported at £.23 per ton, but as they are
licensed on the basis of import for direct use as wrappers,
the price is too high for them to be used as raw material
at the factory. During the closed period of the mill, waste
paper has beon collected, and there is now an accumulation
cf 800 to 600 tons,

Ar at.ampt was made shortly before the mill closed
tc use the cottan stalk pulp from the Aroma Cardboard
Factory. It gave fair results in a furnish of 25% Aroma
pulp. 29% local waate papers and 30% used cement sacks,
but its short fibre was a drawback. Probably 15% could
be used without detriment in this respect. but the value to
the paper m!ll was said to be no more than that of the local
waste paper; this ! question.

Brief Description of Mill

The waste paper is treated in 2 kollergangs, capacity
200 i 300 kym. each, on a 1.hour time cycle. The pulp
is thun transferred to storage tanks with water: and thence

by gravity to Z hollanders fitted with iron bars. The make

of these is not known, but they appear to be Jtalian in origin.



o P -

- 14é -

Each has a capacity of 150 kgm. and the operating time

{8 0.5 - ] hour. A vertical coares grid is used to trap
strings, etc. From the hollandere the pulp is dropped into
a chest, but pump troubles have been experienced due to the
coarse impurities present. and the pump originally installed
has therefore been replaced by a home-made bucket feed.
The pulp thus reaches the headbox, where alum is added
{but no rooin) and {f a kraft type of paper is being made. &
brown dye is added here also.

The prepared pulp then passes through a flat machine
screon with 4 pairs of plates, all in very bad coadition due
to clumey efforts to open up the holes and increase the capacity.
1t was sald however, that only the 2 best of the 4 plates were
used. The machine has 2 simple headbox, dreastbox and
slice. with 4 euction boxes (vacuum, 4.3). Therse is one
plain felted couch, but the rubber roll is said to be unsatisfactory
owing to warping by heat. Then follows one streight plain
prese, aud one reversing press vith otonite top rolls and
rubber botitomn rolls. There ave thea 4 m:-dmu (pressure.
2.%atm.), 3 down and 1 up. all badily ecored. They ars
cleaned by mnans of 8 poor type of home -made doctor.

The single Yankes cylinder which follows is in fair
condition considering the material being used. There is a
upn;typo uol.;up. and the dry paper is cut off in wvads as
roquired and guillotined to sise aloag two edges. This wae
found by the Research Institute team formerly iavestigating
the factory to be immccurate and wasteful, because the sheets
coming from the bottom and top of the reel up are of different

sixen.



The drive bas a Swiss-made speed controller, which

was said to be too complicated for use. and this bas been
changed to & pulley method of changing speeds.

It is balieved that production could be doubled by putting
in 2 or 3 more dryiag cylinders. There is adequats room
for these. e3pacially ze there is & long run between the
reversing presc and the firet existing cylinder. The maximum
possible speed of the machine drive is 120 metres per minute.
A hydrapulpor is also suggested as & maans of dealing with
the waete paper and broke.

Water is obtained from an 800-ft. deep well and the
efiluant is sllowed to sediment in elaborate pits which permit
the recovery of u certain amount of the waste water and
fibre. Howsver, from time to tirne and especially when
coloured papers are being made, it is necessary to shut the
system for ! duy per week {(ususlly Fridays) in order to
change the water.

‘The boiler accident was due to the boller-man {alling
scleop. and the boiler being allowed to go dry. When water
was addsed to ‘he hot boiler, it collapsed. A new bofler is
on order from Italy and skould be working in about 3 months.

‘The production was 5ald to be 3.5 to 4. 5 tons per day,
and the broke (substundard paper) amounted to approximately
i ton por day. The machine ras at 40 to 50 metres per
misute, and makes a reel 150 em. trim. It is under the
above conditions that the mill was said to bave been breuking

even.
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The staff has been retnined, tegether with the principal

operetives, during the shut peried, in anticipation of the
starteup again. The mill werks 6 days per week, and 8 is

assumed fhat there are 20 working hours per 24¢<hour day,
to allow for stops or rests etc. The payrell (gtals 75, but
the quality of the labour is regarded as poer.

Table ] lists the labeur payroll at the time of the
shutdown (per shift unless otherwise stated).

Table 1

Haadling waste

Kollergangs

Hollaader

Cheet etc.

Screen

Wire emd

Press part

Dry oend and reel

Guilletine

Sorting (girls) S per day

(voys) 2 per day

Pachking 4<% per day

Boiler 2

Electrical 2

Foremen 1
2
1
1

4

MNONSwwwNG

Assistant foremen
Waschmaa
Carpenter
Waste paper collection
( by outside comtracter
but specially for mill) S per day

Drivers 3 per day
Maistenance workers 3 per day
Wages paid:
Unskillad £.0.26 to £.0.35 per day
plus overtime.
Skilled £.0.40 to £.0. 45 per day
plus overtime.
Fuel and Power,
Boller requirements 220 galloms of fuel oll per shift.
Electricity (which is
purchased) 365 kw. hours per tem,

equivalent to £.4te £.5
per tom of product made.
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Cos Se Prices C.

Selling prizes vary accovrding to the products made. Thus:

Imitation kraft £.60 te £.65 por tem,
(2. 75 befere trade discounts,
as there are several middle men.).
~ oryugnting medium
(uting) 1.98 te £.60 por ton.
Other preducts £.85 por tea.

For the purpose of the investigatien carwied eut by the Researeh

Institute, the average selling price was takea at £. 74 per toa.

As already stated, the Research Institute has already made

a thorongh study of this problem.

A 48<heur closely cantrolled

trial run was made, and in comsequence, the fellowing production

cost shegt was drawn up (Table 2

).

The paper preduced was

weighed, and the sther comsumables were measured where

possible; in other cases average values based oa the 6 months

oended December 1966 were used in the calculatiens.

Table 2 Total cost
(e.)

Raw materials at £.9.0 per ton 8%.9
Wages (70 men) 76.9
Fuel ol 37.9
Flectricity (2,570 kw, ) 32. 4
Packing 4.2
Salaries gic. and administration 38.2
Vehicles 21.8
Remrairs te plant 14.2
Sanitary 02
Electrical repairs 1.4
Sales expenses 3.8
Medical 0.1
T-amsport 1.6
Tools 0.2
Land 4.0
Depreciation

Building 32.8

Plant aad machinery 111.9

Office 1.8
Interest (Sudan Industrial Baak) 26.6

Private loan 10,9
Total %i2.7
Production 7,350 kgm.
Cost per ten £.73.8
Selliag prics per ton £.74.0
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Similar data from the Company's records (which I

did not see) for the period 1st July to 31et Decomber, 1966,
were said to give a total production cost of £.47,086 for
s production of 495 tone; i.e., equivalent to & total production
cost of about £.95 per ton.
Conclusions and Recommendationo
1. Generally speaking, the condition of the machinery
{s poor. If the plant was new at the time of installation ia
1963, then it has obvicusly been very badly maintained. There
is much evidencs of ingenicus expediency ia overcoming
mechardcal difficulties, but these azve of a crude aad precarious
pature and do not lend to officiency. An example is the
etflusnt creatment plant which must have been expensive,
whereas some(hing much simpler and cheapsr would probably
have done as well. Auocther example is the heht=typo pulp
feod which is not the real answer to the difficulty of handling
the pulp by pamp. Other examples abound throughout the mill.
i axpanse were 8o object, one could, of course, make many
valid suggestions for improving the efficiency and production
of this mill. There is no doubt however, that two of the main
irprovoments suggeoted by the Directors are scund, mamely
the use of & hydrapulper to deal with the waste paper; and
increansing the drying capacity of the paper machine, which
means faster rusping. Both would iacrease overall capecity.
2. The production cost shest evaluated independently
by the Research Institute suggests that, under present conditions,
tke i1l could just about break even. The figure: for the last

full & monaths of running are loss agsuring.
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3. However, I belisve that under substantially the
same operating conditions as at presest, but with incressed
efficiency, the factory could be rum to mamufacture more
profitably. A production cost sheet {llustrating this is set
out i{m Table 3. with explanstory notes thereon. The present
selling price of £.74 per ton shows a profit of £. 17,1 per ton,
eguivalent to £.25,600 per anoum, assuming a production of
1,500 tons per annum, [t will be aocted that the principal
differences between this coot shest and those already produced
are in the amount of substandard peper made and the labour
chargss. The proposed system is based on 3-shift working,
rathor than two 12-hour shifts, and it is believed that this
can be dons at no extre cost but will result in greater efficiency.
Assuming that outstanding maintenance is brought upato:dua
and the mill is run efficiently, then the substandard paper
should not exceed 3% of the gross production on this clase of
paper.

The minimum improvements necessary to obtain a
production of 1,500 tons per unmnm, assuming that adeguate
weste papar ic obtainable at £.12 per ton, are as followe.

(a) Improved screening between the hollanders and
chests, ennbling the pulp to be pumped to the machine.

(»} Ilmproved machine screans.

{e} Instullation of & slitter and cutter. The above
might be carried out for approximately £.7, 000.

4. Raw materials present a considerable problem.

So far us concerns the mrt:n’ of the mill when the bodler
is ra—'mma@d.. production seoms to be assured for a time by

the Inrge accumulation of waste papers which has beea mado



whlle the miY a5 Yeen cloced. This was about 600 tons

0t fhe ticre ¢f my vigit, and will protably be more at the time
okt oy rz::t; up. i adeguate supplies of wasts paper cennot
he obttafand [rum (ke Sudng, een it s difficult to cve whers
sailgtectory supshes can come fromn.  The Arome calion
shalk pulp fa ot very satisfectory. aod in any cese caniot Ts
boughi af @ 1.0 e Wi il ensble the AToms Cordboard
Foactory to sureive Laes Port iV),

The iraporation of mechacical wood pulp kas ben
considozad tue i (s fv done on ary scule undar present
coritiacs the profy margin will bs reduced, since mechnnizal
weraed cngte £ 53 ont van, as agalast waste papers et £. 12 pex

o Lor £, 45 par (o on an ejuivelest yleld basis). Tebla 5

3
~
]
i
o
©~
»
-

5 Lorenalds tie ceuuft of waing 50% sach of waske
parevs aidi mechanioel wood pulp.  The proflt per ton is
sotiiced o £,6,7 aitd the mpaaal proft to £. 10,050, but the
miE woulkd poonkatly tun wiuk Tess trsubls and the quallly of
ghe pracivet vould Be fraproved.

5. Sofer sy watle paper L8 eohicerned. ! suggest that
its cellootisn 18 coniTacted ot instiad of belag carsled sul
by thae midi.  ihls misy be more costly, but experisnce has
found that 12 ja Hkel, o bring n larger supplies. For this
veasen £. .2 per ioh has boen aliewed for the waste papey
cost in the caleulatizns, inofsad of £.9 per ton ao &t preseat.
it i spoarent from de production cost sheet Table 5 that an
ever hisler price than this coun'd be juid tor specially good

gradss
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Table 3

PRODUCTION COST

PRESENT OPERATING CONDITJONS - 1,500 T.P. A,

(WASTE PAPER)
Item Quantity Unit Cost Costp.a. i.
1. Waste papers T.2,000 £.12,000 .24, 000
2. Fuel and electricity see Notse 13, 500
3. Labour 66 men see Netes 7, 200
4. Management and office see Notes 5, 000
%. Maintenance materials seoe Notes 4, 000
6. Standing charges see Notes 3, 000
7. Depreciation £.209, 000 7.9% 15, 700
8. Interest £.209,000 5, 0%, 10, 500
9. Total $2, 900
10. Substandard paper T.7% £.20 1, 500
11. Total cost 81, 400
12, “ost per tom of product L.54.2
13. Packing 0.8
14. Selliag costs 1.9
15, “ost ex mill .30,
16, Selling price £.74.0
17. Profit per ton £.17.1
18. Profit per anmum §.25,63%0
Notes.

1. Assumes 80% yield and 5™ substandard paper.
2. Based on the equivalent of 0. 73 tons of fuel oil per ton

of product at £.12.000 per ton delivered.

3. See Table 4.
4. Provides for an experienced (ex-patriate) paper maker.
S, 6. Based on existing figuree.

7. The sum used is made up as follows (from recerds)

Buildings f. 57,63
Plant and Wmachinery 141,020
Office 1,620
Miscellaneous !. %00

201,774

New equipment (say) 7,226

Total 4. 209,000




8.

10.

See 7.

Assumes that the repulpiag value of the 5%

of subatandard paper is £.20 por tom.

33.
14.
16.
17,
18.

A customary figure.

Asgsumes 2. 5% of salling price.
From mill records.

The diffovence betvosa 16 andl 18.
2s172T.1. 800,



T ble 4

SUQGESTED LA BOUR FORCE

3SHIFTS, 1,500 T,P. A,

Weork Shifts

Handling waste
Kollergangs
Chests etc.
Screens, eotc.
Paper machine
Quillotine
Sorters (girle)
Boys

Packing
Foremen
Watchmen
Carpeater
Drivers

Boller house
Electrical

Maintemance

Total

Rates (per day)

Unskilled
Skilled

Assume

Unskilled
Skilled

Total

Total per anoum

3

Per Shift Total maa-shifte

3 9
2 6
1 3
1 3
3 9
2 6
4 4
2 2
1 3
1 3
1 3
1 1
2 2
2 6
2 2
2 2
l 2

66

to0.26° - 0.3”
£.0.400 - 0.450

442t £.0.320 = £.14,080
222t £.0.440 = £. 9.680

£.23.760

£.7,128




4. Labour
S, Management and office
6. Maintenance and
materiale
7. Standing charges
8. Depreciation
9. Interest
10. Packing
11. Total
12. Subetaadard paper
13. Total coest
14. Production Cost per
ton ex mill
15. Selling costs por tom
16. Total cost per tea
17. Selling price per toa
18. Profit per toa
19. Profit per anmam
Notes.

«19% -

Table 8
PRODUCTION COST

PRESENT OPERA TING CONDITIONS 1, 500 T.P.A.
(30" WASTE PAPER AND MECHANJCAL PULP)

Bem

Waste papere
Mechanical weed pulp
Fuel and electricity

1. Assumes 80™ yield and 3% substandard paper.

2. Assumes 95" yleld and 3% substandard paper.

T.1,000 £.12
T. §33 £.%3
see Table $
see Table 3
see Table 3

see Table 3
see Tadble 3

‘l 3".m 10 S"n
1.309,000 S, 0%

s¢e Table 3

T.78 1.30
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6. As usual in such cases the depraciation and imersst
charges are large items of the total cost of the product at the
mi]] and therefore, the real avemme to profits is ia incrensed
production. Under present coaditions it seams that & production
higher than 8 tons per day. i.e., 1,500 tons per annum, is
unlikely. Forther momey must be spent to ensure any i{ncrense,
apd the sum of £.18,000 has been suggested. Major items of
improvement which will atlect quality and/ or profuction are as
follows.

(a) Installation of a hydrepulper and screening system
instead of the kollergangs. The existing hollanders can be
used. although they are not very efficient.

(b} New screans for the machine.

(c) Certain improvemants at the wet end of the machine.

(@) Additional drying cylinders.

(e) A proper rael:up at thoe end of the paper machine,
with combined slitter and cutler, to eliminate the cutiing up of
the shests by hand and guiliotining. This will save Inbour and
improve both quality aad production.

{(f) Installation of n saveall to economise fibre, and
possibly to re:uu water.

(g) General overhaul of plant and machinery and
organisation of a propor maintenance system.

(k) There may be other items of expenditure which are
not apparent while the machinery is statiomary.

it iz unlikaly however. that all of the above could be
car~ied ‘o £, 18,900; L.30,000 is probably a more likely

sum., ami tade {8 used o the calculaiions of Table 6.
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19.
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Table 6

PRODUCTION COST

SUGGESTED OPERATING CONDITIONS 3,000 T, P.A.

Bem
Waste papers
Mechanical woed pulp
Fuel and electricity
Labeur
Masagement and office
Maintenance materials
Standing charges
Depreciatioa
Interest
Total
Substandard paper

Total cost

%ot per ton of product

Packing
Selling ~ests
Zost ex mill
Selling price
rofit pery ton

Profit per aanam

Notes

SHuaatity
T.2,000

T.1,666

£. 230, 000

4.230,000

Unit
Coet

.12
1.3

7.9%

5.0%

£.20

G

' l.. [3

£.24,000

- 55,000
27,000
12,000

6,000
8,000
3,000
17,300

_11,500
163,800

3,000

160,800
£.53.6
0.8
1.9
£.9%.3
74.0

17.7

£.53,100

8, 9. Allow appreximataly £.30,000 for new equipmaent.

All the ether figures are based on those of Tables

3 and 4.
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7. The production cost sheet, Table 6, shows the
effect of doutling the production (to T.3, 000 per annum) at
the present selling price, assuming that an additiomal £. 30, 000
is spent in order to make this increased production possible.
The raw material position is dealt with by the agsumption that
50% of mechanical wood pulp is imported and included in the
composition of the bonyds.

8. In addition to all the above. greatly improved
management and supervioion is called for. The production
cost sheets given above include for the services of an experienced
papermaker, who will probably have to be brought from abroad.
With every respect to Mr. Nicola. X regard this es extremely
important. They also acsume that cutstanding items of
rrairtenence end repnir will be dealt with, so that the mill
stazto up again with cnly routine maistensnce to contend with.

9, When the boller is reinstated it should be fitied with
an antorsatic device which operates both a sound and 1ight
alazrm in the event of the wuter lovel runaiag low.

10. [ was asked to comment oa the present monstary
volue cf the plant. Y think that its depreciated book value,
i » foir assessment of its present worth on esite. If however,
it is intemied to dismantie the plant and sell it on the open
market then the amousnt to he expectad from the sale would be
vory much less, indend much of the plant would be worth
little more than scrap under these conditions. If élsmantling
the plani is contemplated this might be considered ia the context
of any future developnents in the papermaking iadustry in the
Sudan, Bouund up with this wauld also be the future of the Aroma

CGumdbonrd Factory. Selling the plant in its dismantled coandition
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i{s only likely to fetch anything 1ike the present wruton:dm
value if the plant is used in the Sudan, or for some purpose
where the low cost of the secondhand machinery compensates
for its oh!:tuhlond design and low productivity. 'aany
cage & good deal of money will have to be spent on the
machisery {n the ro sroction process.

11. Acturlly, the least unsatisfactory way ous of the
presant dilemma appears to be to endeavour to run the mill
much as at proseat. but with the minimum improvements
suggested, 80 a8 to aim at & production of 1, 300 tons per
ansmum. With efficiont rusaing the factory should be in a
positioa to meke a profit, and in the course of a fsw yeare,
the additional expenditure required to double the capacity of
the mill can bo made availuble with confidences. I 4o howaver.
aguin empaasise the importance of proper supervision by an
ezperienced papormaker,

12. Flually ' muet also again emphnsise the fact tha®
¥ did 192 see the mi/! rurning and. ia consequence poims chich
may have bearn disciussd by its operation may bave escaped
me; thauve could aflect the above recommendations. | would
also otress that the above calculations are necessarily

epproimuss, and are based on data given to me vartally.
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