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'!'his i:eport pzeseuts the msults of a stmy m the feasibi 1 i ty 

of producinq hand-made paper fran oottm waste. It is prq:osed t.o 

use process "WaSte material fran spi.ming am weaving mills in snel.1-

scale :iniustrial units am to pmduoe special 91ales of paper as 

drawing paper' certificate paper am sneci al artist grades' which 

are presently iJttJort:ed.. 

"lhe total capital investment nee3ed would be RShs. 1,815,CXX> 

(excb1$i:ve 1l«lrkinq capt.ial) • 'lhe return m investl!I:.~ is estinBted 

at 37.8\. 

It is :teCXimetded that serious ocmsideraticn is given to 

illplatEnt the project, am a furt.lier detailed stm.y sl'n1ld be 

prE!!)Elred in close co-operaticn with the 9nall-scale In:iustries 

Jli.visim an:l the blo textile mills at 'lhika. 
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It is recommended the project- is inplemented on 

account of the following advantages: 

The proiect is economica~ly attractive with a 

high return on investr~nt of 37.8%. 

The pro;ect will use a waste mate=ial for 

co~version to a high value product. 

The project will boost r~ral·economy and promote 

small scale ventures with high employment 

potential. 

The project will save foreign exchange as the · 

grades of paper such as high class drawing paper, 

certificate paper. ledger paper, wedding card 

paper are all now imported at prices exceeding 

$5,000 per ton. 
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1.0 
INTRODUC'!'l O~~ 

Kenya currently has 5 paper mills operating with a 

total installed capacity of 85,600 TPY of paper and paper 

board. The afore-mentioned 5 mills have plans to expand to 

l~·;, 400 TPY within the next 2 to 3 years. 

The indigenous pulping capacitv is only 58,000tons 

of chemical pulp and 8,000 tons of mechanical pulr per year 

at PANAFRICAN PAPER MILLS, WEBUYE. ThereforeJthe other 4 

mills depend mostly on. waste paper for their fibre requirerrents. 

The supply of raw material for the PANAFRICAN PAPER MJLLS is 

based on PINE AND CYPRESS from nMan-made plantations". There 

will be a further demand on this source of supply when the 

proposed .HADHU PAPER MILLS at THIKl'\ goes into production. This 

mill at THIKA will require wood to produce about 20,000 TPY 

of chemical pulp. 

It is feared Kenya is heading towards a shortage of 

wood and in particular for domestic fuel requirements both in 

the form of firewood and w0od charcoal. It is, therefcre 

felt at this stage further planning of pulp and paper mills 

based on wood does not look pron:jsing with only 20% of the 

land area available in Ken~·a both for agriculture az well as 

forestry. On the other hand Keny?.. needs more paper. The 

demand for p~p~r during the last 5 y~ars has been growing at 

the rate of 5\. It is expected the future growth will be 

around ~ to 7%Jwith a high demand for cultural grades of 

pape:r on acco~mt of the growth in school goir..g populc:.tion. 

~ ~t rt~ !.,,m1~- in th- Mi.'°'~-~r rt~ ()_;;;u;a' i ,_ ~ 

Industry, sensing this problem, initiated the need fCJr a stmy to look 
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into the aspect of using J'Dl~ materials fer pul.n arxi paner 

nenufactme. '!\:> cxniuct this stm.y a pulp arxi paper expert was 

i:equest.ed frail amx>. He arrived ai 9 !tM!ni:1er 1984 for a three-

north assi9111a1t in Nairobi.. 

'lbe following report is Part v of the .investigatims am 
smlies related to the use of n::n~ nateria1 far the productim 

of pulp am paper, nede q> into five parts: 

PART I 

PART II 

PART III 

PART IV 

PART V 

Development of the Pulp and 

Paper Industry in Kenya 

A Report on the Feasibility of 

Producing Fine Paper rrom Bagasse 

A Report on the Feasibility of 

ProduciP.g Hard Tissues From Si~al 

Waste 

A Repo·rt on the Feasibility of 

Producing Corrugating Medium 

From Straw 

A Report on the Feasibiiity of 

Producing Hand Made PapP.r from 

Cotton Waste. 
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2.0 BASIS OF S'i't~ny 

This study in Pl~RT V relates to the use of the 
> 

various waste!> t.hat result..s in the cotton industry for the 

production of paper. Normally ncOTTON LINTERS" have a high 

demand in the paper industry and therefore the possibility 

of using this material was examined. Presently, there is 

no cotton linting plant in the country, and the possibility 

of settling up one in the near future does not appear to be 

promising. 

Although there ar~ 15 ginning mills in KENYA, 

they are relatively small and produce only 40,000 to 

50,000 bales equivalent to about 7,400 tons of cotton per 

year. It is therefore considered uneconomic to set up a 

cotton linting mill. 

Since cotton !inters as a source of raw material 

was ruled out, other sources of Textile wastes were st\rlied. 

'i'he alternative possibility appears to be waste from 

spinnin~ and weaving mills. 

It is estimated about 900 to 1000 Kg ./day of cotton 

waste could be collected from all the 6 mills in Kenya 

which are as follows: 

RIVERTEX 

KICOMI 

MOUNT KENYA 

KENYA RAYON 

THIKA CLOTH MILLS -

UNITED MILLS 

ELDORET 

KISUi·~U 

NANYUKI 

MOMBASA 

THIT<A 

THI KA 

The quantity, that could be collect~d from the 

above mills is again a small arnountJto produce paper en 

machines using today's technology. But on the other hand 

cotton can make very high quality gra1es of paper based on 

simple hand ma~~p~per m~king techniques. 

The b.:=is of thi~ Etttdy would be t!i?refoi·e to 

achieve t.hc fol lowing by iinplementir.g a hard paper r:i.=ik ing 

' 
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project using cotton waste as the raw material. 

Use of proce~5 waste m~terial fro~ spinning 

and \·reaving :mills 

Promote a small scale industry that could 

be run by a cooperative society 

Boost employment based on simple techniques 

to benefit the economically under privileged. 

2~1 TYPES OF PAPER 

The types of paper that could be produced using 

such an excellent raw material like cotton and using hand 

making technfqucs will be special grades of paper, that 

would fetch a price of $1750/Ton and above. 

These will be grades such as:-

CERTIFICATE PAPER ar.d papers specified for 

durability and permanency. 

SPECIAL ARTIST GRADES .. These are types of 

paper specified by professional artists. 

DRAWING PAPER - Specified by Architects and 
Engineers. 

FANCY DECORATING PAPE~ - These are grades 

used for s~ecial occasions like weddings. 

It is also possible to enhance the value of the 

paper b~' incorporating special water marks. 

2.2 MliP..KET CONSIDERATIONS 

The KT YAN market presently imports these grades 

of paper and the1~ are no racilitie~ to m3ke scch grades of 
paper. 

Besides the dom::?stj c rnarkat, it is expecte~ thc1·e 

w~ll be a market demand for such gradP.s of paper ih other 

neighbouting countrJes. Iland made pa?er fror cotton is a 
class by itself end m?.rkec demand could be crc.:ited even in 

Europe and US~. The value fer this grade of p~9cr could be 

' 
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and promotinc_: the sale of such items through the Tourist 

c1epart::r.cnt. 

2.3 LOCATIO~ 1'-.~D CAPACITY 

There are 6 Spinning and Weaving Mills presently 

operating and each Mill produces about 125 to 150 Kg. of 

Textile waste per day. It is considered with the 2 Textile 

Mills at THIKA the total waste of 250 to 300 Kg. per day 

could be used to establish a hand paper making unit. The 

setting up of such a unit would come under the Small Scale 

Industry di vision and preferably could be managed b~, a Co

operative Society or a similar set up that would maximize 

the benefit to the under privileged. The other alternative 
' -

sites would be either ELDORET or KISUMU in close proximity 

to textile mills. It is recommended to initially establish 

one single unit. Further additions c0uld take place else

where based on the experience ~nined through one unit. The 

annual production of the single unit recommended is 60 T01s 

per year. 60 Tons per year capacity is suggestedr although 

there is flexibility to decrease or increase the capacity 

of these units. In India units as small as 10 Tons/year are 

operating using cotton rags and waste paper. 

2.4 FIBROUS ~.ATERIAL SUPPLY 

The entire fibrous material would be from Textile 

mills. It is estimated the following wa~tes could be collecrei 

from Spinning and Weaving mills of 12,000 to 15,000 spindles 

capacity. 

Blow Loom waste, Fil~er waste 

Carding waste, Sweeping waste 

Yarn waste 
Finishing Room Trinunings 

- 100 Kg/day 

45 Kg/day 

5 Kg/day 

150 Kg/day 
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In the case of th€ proposed THIK~ Unit the textile waste 

would bE: collected from THIKA Cloth Mills and United 

Mills. In the case of KISUMU or ELDORET Unit the Textile 

waste would be collected from RIVERTEX and KICOMI. 

2.5 MANUFACTURING PROCESS 

The machinery needed would be very simple to 

both operate and maintain. It would consist of a Rag 

Chopper, digester, beater, vats of size 25" x 35" 

(Trim..~ed 22" x 30"), Hydraulic press, calendering unit, 

paper trimming unit and a simple wood fired or oil 

fired boiler. 

The pulping process would involve cooking in 

Caustic Soda or in the alternative with Magadi Soda Ash 

and Slaked Lime followed by washing and bleaching in a 

hollander beater. 

The paper making process would involve the 

normal hand paper making techniques of lifting paper 

formed on a scre~n by dipping in a vat •. The drying of 

the sheet wo~ld be in open air at ambient temperature. 

The dried sheet would be then finished by calendering 

and trimming. 

The steam would be generated on a simple 

boiler (Fire Tube) similar to the old steam locomotive 

type of boilers. The electricity needed will be 

purchased from the local authorities. The water needed 

for processing would be about 500 litres per kg. of 

Paper. 

The ancilliary equipment needed will consist 

of platform scales, pulp storage tanks, washing 

cr~dles, press beards, .stools, couching tables, felts, 

zinc or GI sheets, brushes, hardwarA and hand tools. 
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3.1 
Items 

Cotton Waste 

(Includin~ Transport) 

Chemicals 
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Fuel Oil and Electric Pa"'>er 

Other Materials 

Labour and Salaries 

Administration & Overhead 

Contingencies 

* Conversion Rate : 1 US Dollar 

RAW MATERIAL 

* Kenva ~hillinqs 

127,500 

150,000 

85,000 

37,500 

431,200 

43,000 

15,000 

889,200 

or 

US$ 59,300 

= KShs.15. 

The cost of textile waste indicated covers the 

transport and handling charges. About 85 tons of cotton 

waste would be needed to produce 60 tons of saleable grade 

of paper. 

CHEMICALS 

Caustic Soda produced locally from cornmon salt will 

be used. In the alternative locally available Magadi Soda 

Ash in combination with locally produced slaked lime will 

be used, for cooking the textile waste. There will be a 

v':!ry small amount of Alum, Rosin size, dyes etc. that ha•Je to 

be imported. 

FUEL, POWER AND WJ\TER 

The total inatalled cap~city for the electric 
motors would ~ ah.Jut 50 KW. The dverr?gc load wo1Jl"! bf? 

,1iJout 25 K~·ln. 

' 
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A smtll arount of steam is needed far oookinq t.lie textile waste. 

'lhis steam will be generated using a boiler of very sinple design that 

<XJUl.d be fixed either by oil ar wed. ~roximatel.y 1 to 1 1/2 tms of 

steam at 7 kg/an2 would be required far 8 lnlrs. If possible an old 

looarotive milder could be pmt:hased am used. 

'Dle electricity wruld be pmt:hased fran the local di.st.ri.b.Jt:i 
autmrities. 

Water nee!ed per day would be 8h3. 'lhis could be obtained either 

fran a river or stream ar oould be obt:a.ined fran the local to.n supply. 

'lhis refers to itsns such as felts, brus.'1es, lubricating oil, 
cDlitives, maintenance am finishing materials. 

Al:xJut 30 wxkers, sJdlled, seni-skilled an:! unskilled, '°1ld be 

neede1. 

'llle salaried persamel will cxnsist of a rranager, a foreman and 

an office secretary an clerk. 

'lbe foreman, the ~ vat:men or paper makers will have to be provided 

trainiD; in a similar set-up, as available presently in I!Xlia. 'lhe 

trainin;J needed "°11.d be for al:xJut 2 Jtalths. 'lhe trainin:1 expenses a...-e 

provided under capital expenditure. '!be annual t:u:!get for salaries and 

wages is irxlicated in the manufacturing estimates. 

'!his cxwers all overhead expenses of runrtin3' the establisment. 

'!his CXNerS all unforeseen items of expenditure. 

' 
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3.2 

K.SP.s. 

- land 45,CXX> 

- Structures J(X),CXX> 

-~t 9CX>,CXX> 

- FD;J.i.neering + Q:ntingencies 195,CXX> 

- 'lbta1 plant capital 1,440,CXX> 

- 'lraininq 105,CXX> 
• 

- rbrk:inq capital 90,CXX> 

- tut:y 30% 270,CXX> 

'lbta1 Investment 1,905,CXX> 

or 

Ccmversial Rate: 1 US$ = 15 K.Shs. US$ U7,CXX> 

Land - MxJut 1/2 an acre of land is sufficient in close 
p:roxim:i.ty to water supply. '!he effluent water 

cxW.d be used far irrigatial of cash crq>s. 

Structures - The ~ needec! ~ be about 3,500 square feet 

with prcwisi.ms for water and electricity. 

F.quiµnent - 'lhe equ4Jnent to be purchased far a project of 

this type will caie fJ:'0!1 another developing 

a)Urltl.'y ~ the technology of t-his type is in 

active practice as for exaJ!l)le Irdi.a or Otl.na. 

'l!lerefare the equiprent cost would be ocnsi.derably 

nuch laer in price OCJ?pared, for e.xaJ?llle, to prices 

in Taiwan or Japan "1ere S\.C.., equipnent could also 

be purchased but at a higher capital cost cue to 

higher labour cost. 
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1'n allowance has been naie tor en¢neeriD;J am far 

itans of oost not foresoon at this tille. 

Traininq - Olst for trainll. - blo technicians am me fotdlBli 

in Im:ia is provided far blo m:mths. 

An allowance is provided for all itens of oost such as nrw 

naterial chemicals, fuel, start ttl expenses that will cover a period 

of 1 t.o 1 1/2 JIDlths. 

It could be notai, althou;;Jh duty was allowed in the estimates, 

this cntld be govermEnt~ for a project of this type that is 

neant to help the umer-priviledged tb:> nee::I social uplift:rrent. 

3.3 

'!be details are as follows: 

- Sal.es revenue 

- Direct nanuf acturi.ng cost 

- Capital investnent, excl\Xling \lim'kinq capital 

- ~ al investr.ent 

O:nversiai r~te: 1 ms - 15 K.Shs. 

K.Shs. 

1,575,00J 

889,200 

685,800 

1,815,(XX) 

37.8% 

' 




