G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

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

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

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

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

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

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

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

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


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

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Vienna

FEDERAL REPUBLIC OF NIGERIA

Project SI/NIR/85/801
contract 85/126

Asgsistance In the Eveluation of Tenders for
Pactories to be Established in

Bendel State of Nigeria

TECHNICAL REPORT

Polytechna Prague Research Institute for
Ceramics, Refractories
and Non-metallic Raw
Materials, Pilsen

Czechoslovekia

April 1986




1. EXPLANATORY NOTES

1 N (Naira) = 100 kobo = 1,084 US J (26, Nov., 1985)
FOB = Free on board
CIF = Cost - Freight-insurance
SQ. M. = Square metsr
CU, M, = Cubic meter
SCM = Standard cubic meter
. SCF = Standard cubic foot
»T = Metric tonne
TPD = Tonne per day
TPA = Tonne per Annum
MWH = Megawatt hour
LPP = Low poux point
PSA = Pressure-swing- adsorption
N.N,P.C. = Nigerian Ngtionnl Petroleum Company
NFK = Nitrogen-phosphorus-potassium
complex fertilizer
' CN = Calcium nitrate
CAN = Calcium ammonium nitrate

AN = Ammonium nitrate




2+ ABSTRACT

On basis of a contract between UNIDO Vienna and Poly-
techna, Foreign Trade Compeny, Technical Cooperation Agency
Prague, Czechoslovakia, three consultants, Mr.- P, Duchek,
ceramic technologist, Mr, J. Mueller, industrial economist
and Mr, J. Novotny, chemical engineer were appointed to evalu-
ate and pre-select tenders to set up a ceramic plant producing
glazed ceramic tiles and sanitarywares, The other project ten~
dered was a small scale ammonia/urea plant. The well prepared
pre~investment phase in case of ceramic project substantiates
consideretion to establish a financing cerporation. Criteria
were set up which would enable to select unambigbusly the most
suitable offer meeting the technical and economic considerat-
ions, In case of fertilizer project the conditions on local
markets have changed since 1982 when a feasibility study was
elaborated, Consequently, a comprehensive feasidbility study
on different production programme should be elaborated. The
new prospective ovroducts required in Nigeria are complex fer-
tilizers. Based on the evaluation of local conditions and pre~
sented tenders relevant activities were recommended to de
carried out,
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4, IRTRODUCTION

There are favourable conditions in Bendel State for
establishing ceramic industries; cheap energy and manpower,
non-metallic raw materials and large market of Nigeria which
is supplied from abroadl. On this basis, considerations to
establish and subsequently diversify ceramic industries are
substantiated, The Ministry of Commerce and Industry had fea-
8ibility studies elaborated which proved economic viability
of a small-scale production capacity to produce glazed ceramic
tiles and sanitary wares. The pre-investment phase was accom-
plished and tenderers were invited to offer. The invitation
for tender was well prepared by the Ministry and 7 bids did
not differ essentially in the quoted prices, some minor diffe-
rences can be ascribed to monetary affects rather than to the
differences in quantity and quality of equipment. All the bids
were evaluated quantitatively whether they correspond to the
projected capacity and production programme,

During preselection the stress was given to the semsiti-
vity of offered technology and equipment to different cnarees
which could set in and which could affect the production costs,
For examplé, a part of wnprocessed raw materials is more pro-
beble to be imported to feed the demanding single-~firing tech-
nology with adverse impact on profitability. This risk is
smatler in case of double~fiiring technology. Other criteria
were suitability of equipment to the recommended low pour point
0il and appropriate proportion between mechanized and manual
operations., On this base 4 offers could be eliminated, The
three left ones can be easily and unambiguously compared accord-
ing to economic eriteria; direct production costs, price of
supply and/or financiel terms and scope of offered share-
holding,

The other tenders to be evaluated concerned ammonia and
urea project orn basis of cheap locelly available associated
natural gas., The pre-investment phase has been very long,
feasibili+ty study was elaborated in 19€2, The conditions,
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especially domestic supplyof urea, has changed considerably
since, The market is going to be supplied by new Port Har-

court plant>which has excess capacity to supply domestic and
foreign markets. The considerations of large scale ammonia
production for export are not supported by reliable marketing
data. Latest information reveals that a production plant supply-
ing complex fertilizers for domestic Nigerian markets could

have good prospects,

The bids on urea production were evaluated technically,
however it is recommended not to take the venture before a
comprehensive feasiblity study has been elaborated.

During the evaluation work technical discussions were
held with the staff of the Ministry of Commerce and Industry
which led to conclusion that technical assistance in establish-
ing and contigent diversification of ceramic and fertilizer
industries roofed up by UNIDO would be of considerable use,
The assistance would involve training, elaboration of raw
material inventories and the feasibility study on fertilizers,

The consultants had counterparts from the Ministry who
very actively collaborated during the work and provided much
information on local conditions. On the other hand, the tech-
nical and economic information given them could help in their
future work, The objectives of the mission were fulfilled,

The consultants are much obliged to:

Mr. L. Oghene-Omoru, Honoureble Commissioner for Commerce and
Industry of Bendel State,

¥r, T, Owolabi, Permanent Secretary, Ministry of Commerce and
Industry of Bendel State

Mr. O, U, Onuwaje, Cheif Industrial Officer, Ministry of Commer-
ce and Industry of Bendel State

for all the attention and assistance extended during their work.
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5. RECOMMENDATIONS
|
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(1) Owing to the well prepared pre-investmen: phases by the
Ministry of Commerce and Industry of Bendel State, it
is possible to proceed to establishing a ceramioc corpo-
ration, which will produce 600 000 sq. m. of ceramic gla-
zed tiles and 3 000 tpa of sanitary ware.

{2) To carry out a final selection of a technical partner and
suprlier of equipment and technology »f the tumkey project.

(?) To select a most suitable location for the ceramic enter—
prise considering technical and economic viewpoints and
" infrastructure, In view of employing the external economi-
es; the most suitable location is probably Benin City as
having grid system, road and telecommunicstion, University,
scnools, homes, governmental establishments and availabie
manpower, among others,

(4) To procure all access to the wmprocessed raw materials
necessary for optimal body compositions throughout Rigeria,
To procure all access to the utilities ir the selected lo-
sation and verify the avaiiable reserves of selected raw
materials,

(5) To open clay deposits in Ozzara -~ Igbanke area for excavat-
ing and homogenizing several tons of samples for semi-

" industrial verification of both the ceramic technologies
-~ glazed tiles and sanitary ware, To procure several tons
of samples of kaolin and non=-plastic components, such as
feldspar, dolomite and/or limestone and qnartz for pilot
tests by the supplier of technology and equipment.-

(6) To evaluate economy of setting-up a refractory work."op
to produce refractory auxiliary materials on the spot;
if economical, to extend the projected ceramic plant.

(7) There 1is not a sound information basis on which a decis~
ion could be accepted to establish the fertilizer indust~
ry in Bendel State




(8) To elaborate a market study on domestic demand for complex
industrial fertilizers, especially NFK type, in Fendel
State of Nigeria as a basis of subsequent decisions.

Pursuant to the conclusions of market survey to elaborate
a comprehensive feasibility study on establishing the fer-
tilizer industry oriented on domestic and/or foreign mar-
kets, if need be,

To apply to UNIDO through the UNDP Office, Lagos, for tech-
nical assistance in establishing ceramic and fertilizer
industries and their contigent subsequent diversification.
It is desirable to organize study tours, individual train-
ing, inventories of non-metallic minerals and rocks, pre-
investment studies. Other technical assistance provided

by UNIDO to the infant industries could also be needed,
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6. EVALUATION OF TENDERS

A, Activities and Qutputs

Federal Ministry of National Planning in Nigeria, advis-
ed URDP Lagos to request UNIDO assistance in the evaluation of
bids on establishment of the ceramic and fertilizer industries

the Bendel State Government does not have necessary in=-
house expertise to make clear technical and economical evalu-
ation of tenders. POLYTECHNA, foreign Trade Corporation, Tech-
nical Co-operation Agency, Prague, Czechoslovakia having con-
tracted the job appointed the team of three consultants {cera-
mic technologist, fertilizer technologist, industrial econo-
mist) to provide the government with the economic and techno-
logical expertise relating to the selection of contractors.

The experts during their assignment studied carefully
all the tenders, feasibility studies and other relevant docu-
mantation as well as made themselves acquainted with local
conditions and related problems, Durig the stay, the team also
visited deposits of clays in Bendel State and location Ozarra
- Igbanke which are supposed to be used in ceramic production,
the natural gas and crude o0ll deposits and the port in Warri.

The nominated personnel of the Ministry of Commerce and
Industry took part all the time throughout tender evaluation.
The progress and results of the work were discussed,

The repoxrt itself is divided into the ceramic and ferti-
lizer parts according to different problems evaluated, Each
part has been elaborated as the complex unit covering both
technological ard economic aspeots of bids. However, problems
linked with establishments of ceramic and fertllizer plants
differ, In case of ceramic factory, the local raw materials
quality, homogenety and supply is of great importance. On the
other hand, there exists an insufficient feasibility study on
the fertilizer project and tenders were left to be evaluated
only according to the status given and up~to-~date information
accessible, Especially the market for different fertilizer
products was not evaluated, Therefore, further pre~investiment
steps are to be taken prior to any selection of bids,




1. EVALUATION OF CERAMIC TENDERS

1.1, Analysis of Background Information

1.1.1. Feasibility 8tudies Elsborated

Two feasiblity reports were elaborated in the course -
of 1983 by.two consulting agencies,
= Oghene Omavuezi and Company, Consulting division,
Benin City, February 1983,
- SITTI, Marano Ticino, Italy, May 1983,

While the Oghene Omavuezl elaborated a feasibility study on

the production of ceramic glazed tiles and sanitary wares,

the Italianconsultant regarded only the production of glazed
wall and floor tiles,

(a) Market, demand, prices, production programme

Year Total quantity including Value

fittings (MT) (O0ON)
1973 ' 8,766 3,593
1974 9,189 5,027
1975 12,201 10,656
1976 10,142 9,613
1977 12,966 13,392
1978 15,834 23,046
1979 6,412 11,358

(Source: Oghene Omavuezi)




Import of Ceramic Tiles and other Ceramic Wares

Year Quantity (MT) Value
(000N)

1975 21,735 6,007
1976 20,047 6,369
1977 29,047 ‘ 10,351
1978 28,257 13,966
1979 4,293 2,286

(Source: Oghene Omavuezi)

ESTIMATE OF FUTURE DEMAND

Prom the above import figures, the effective demard was
forcast as groving by 24% annuelly in the case of sanitary
wares and by 40% in the case of other ceramic products. It
means that annual consumption in 1989 should be 168,745 MT
in cese of sanitary wares and 1 144 282 MT ir case of other
ceramic products., According to these figures, the share of
proposed capacity would be almost negligible,

Pricing:
According to Oghene Omavuezi
1 kg of sanitary Ware - N4.3
1 8qe, m, of floor tiles - N21,00
1 sq, m. of wall tiles -~ N13,50

Accordingto SITTI:

1 Bq. m..of glazed undecorated wall tiles ~ N10
1 8q. m, of glazed decorated wall tiles -~ N12
1 8sq. m., of glazed decorated floor tiles - N14




Provosed production cepacity

Oghene Omavuezi - 400 000 Bq, me Of wall tiles
200 000 sqe me of floor tiles
3 000 MT of sanitary ware

SITTI - 200 000 Bqe me 0f undecorated wall tiles
140 000 8q. me 0f decorated wall tiles
260 000 sqe m. Oof decorated floor tiles

Taking into consideration the market figures from 1970'5,
the proposed capacities are reasonable, I the case of sanitary
ware, the shr-e of demand 1s about 25% -~ 50%. I, the case of
ceramic tiles, the share ranges between 30% - 100%., As for
prices, it should be born in mind that those represent about
300% of average world ex-factory prieces which are 3 - 5 US ¢
for 1 sqe me 0f ceramic tiles end 1 = 1,5 US & for 1 kg. of
sanitery ware, There is & possibility for the importers to com—
pete by cutting prices and therefore, it is adviseble to pro-
tect the starting industries egainst low priced imports.

(b) Supplies of Inputs:

Both the feasibility studies feailed to give sufficient
deta on raw meterials and other inputs, No preliminary
laboratory research in the body compositions based on
local raw materials was carried out. As body composition
on raw materials clays from the deposit Ozerra-Igbanke
were recommended, Other non-plastic components were not
congsidered, As for processed raw materiale such as frits,
stains, plaster of Paris and auxilliary materials, the
studies suppose importing. For firing, low pour point oil
is considered which is recommendable because of its avai-
latility throughout Bendel State,

(c) Locetion:

The feasibility study elaborated by Oghene Omavuezi re-
commends to set up the plant in the vieinity of the clay
deposit, However, the feasibility study failed to desori-
be availability of utility supplies and manpower and
other infrastructures,

1
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(d) Technological Processing:

Both the feasibility studies consider double firing of
tiles pressed from spray-dried powder, In case of sanitary
ware, manual casting is considered. With regard to the pro-
duction capacities, unknown quality of raw materials and
unskilness of manpower, these technologies should be opti-
mal,

(e) Commercial Evaluation:

Providing the initial conditions of using local raw mate-

" rials and of contemporery prices on Nigeria markets are
valid, the economic = wiability of the project is ensured.
Therefore, the industrial venture of establishing ceramic
industries was recommended. Based on the recommendations
and conclusions of the Oghene Omavuezi study, bidders were
invited to tender,

(£) Cost - Benefit Analysis:

Both the feasibility studies evaluate the venture form the
commercial point of view only. No national economic object=-
ives are considered,

1.1.2, Other Background Information:

. To select a bid that would be most suitable to the local
conditions, some more data not provided by feasibility
studies are vitsl, For example, the application of single
firing technology is more sensitive to the quality of raw
materials and, consequently, there is a higher risk of
deterioration of profitability if large quantities of
unprocessed raw materials were to be imported. The rese-
arch of body compositions cannot start before the raw
materials are available, so that tentative body compo-
sitions based on available data were suggested that the
Bendel Authorities could start rclevant negotiations.




(a)

(b)
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Tentative Input Balance ggg'Ceramic Tiles Uprocessed

Materials:

= ball clays approx T 300 Tpa
- kaolin (white firing) aprrox 1 500 Tpa
- quartz approx 4 800 Tpa
- dolomite (limestone) approx 2 400 Tpa

Semi-processed and processed materials:

~ Glazes and stains , 1 0CO Tpa
- Liquefying agents 10 Tpa

Auxiliary materials:

Kiln car futniture, lubricants and others,

Utilities per annumsg

- Water 30 000 cum

- Electricity 2 500 MWh

-~ Natural gas 3 200 000 B.com,
= or fuel oil 2 500 MT

Tentative input balance for sanitary wares

Unprocessed materials:

= ball clay approx 1 100 Tpa
- kaolin approx 1 100 Tpa
-~ feldspar approx 1 100 Tpa
- quartz approx 1 100 Tpa
Semi~-processed materials:

- glazes and stains approx 500 Tpa
- plaster of Paris approx 500 Tpa
~ deflocoulants approx 30 Tpa

Auxiliary Materials:

Kiln car furnitures, lubricants etc,

Utilities per annum:

- water 15 000 cum
- electric power 2 500 Wh
- natural gas 2 200 000 scm

« or fuel oil 1 300 Mt
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(c) Availability of Inputs:

According to the PRODA s (Project Development Institute)
report on the survey of clay deposits in Bendel State,
there exist a large variety of raw materials suitable for
ceramics, However, neither data on deposits as for their
magnitude nor analyses of these raw materials are given,
Concerning sanitary ware and tile production, the follow-
ing raw materials could be obtained from local sources in
Nigeria, ”

Unprocessed Raw Materials:

Ball clays: Deposits OZARRA/IGBANKE (Bendel State) that
were recommended by the feasibility studies, reserves are
estimated for 50 to several hundreds of years. They have
higher silica and alumina contents, more clay substance
and comparatively lower contents of feldspar and quartz.,
With respect to kaolinite and hallyosite components, the
clay exhibits high plasticity. The clay can be used in
body composition with other components like low~plasticity
kaolin (white firing), feldspar, quartz, dolomite,

Quartz: - ~ deposits in the Kano State

Kaolin: =~ deposits in the Plateau and Kaduna States
Feldspar: - deposit’ near Okene (Kwara State)
Limestone: ~ deposits in the North of Bendel State
Dolomite: = deposits in Bendel and Kwara States

The acces to above deposits to get the necessary rew materi-~
als are to be negotiated with the Nigerian Mining Corporation
prior to other decisions,

Semi-processed Baw Materials:

Glazes, chemicals and plaster of Paris are recommendable
to be imported, at least in the initial years.
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Utilities:

Avallability of water and electric power is a question
of location selection, The consultants visited the region
Ozarra - Igbanke and are of opinion that only two places come
into consideration as a location:, either the town Agbor which
is a comparatively large one with & solid infrastructire or
the capital of the State, Benin City. When in Benin City, the
corporation will emplony external economics most because there
are schools, university, grid systems, bankiang, telecomunicat-
ions, manpower, governmental establishments,

As for the fuel, the consultants recommend to use fuel
oil because the access to the natural gas is too late to be
negotiated unless the start of the industry is postponed con-
siderably, The time necessary to negotiate this access with
the Nigerian National Petroleum Corporation is 18 months at
least, ’ '

Auxiliary Materials:

Lubricants etc, are supposed to be available locally,
Kiln furniture (slabs, saggars) is not available within Niger-
ia according to given information. Both feasibility studies
and offers suppose import of refractory auxiliary mateials.
Annual output justifies considerations to set up a specializ-
ed refractory workshop provided with crushers, mille, presses,
casting devices and shuttle kiln to produce them loeally., It
is recommended to negotiate the economic viability of this
consideration with the selected supplier.

1.2, Analysis of Tenders:

1¢2¢1¢ Firms invited to bid:

On the basis of recommendations of Oghene Omavuezi
report a letter of invitation to tender was prepared
by the Ministry of Commerce and Industry of Bendel
State (Annex 1), The following companies responded to
the invitation:
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I. Technipetrol Spa, Roma, Viaele Castello della Msgliani 68

II., ©PFranz Kirchfeld GMBH and Co., Koenigshalle 17, 4000
Duesseldor?

III. Gillambourne Limited, 3, Donoaster Drive, Merseyside,
England

IV, China Lisoning International Corporation of Economic and
‘ Technical Co=operation, Chins

Ve Ceric, 18, Rue Royale - 75008 Paris, France

VI. Atles Enterprise Limited, Bearerstirasse 43, Zug Ch. 6300,
Switzerland (together with Agrob Anlaegebau GMEH)

VII, Welko - Industriale SPA, 20122 Milano, Piazze Velasce 5,
Italy

As far as the conditions of tender are concerned four of
the above bidders offer complete turnkey projects of required
capacities, They are Technipetrol, Frenz Kirchfeld, Ceric and
Atlas-Agrob, Welko offers sanitaryware plant of 1000 Tpa cepa-
city only, waile Gillambourne offers only production equipment,

China Liaoning's offer failed to desecribe the eguipment
and technology in sufficient detail, According to some date
" & conclusion can be drewn that no world stendard ceramic pro-
ducts are scheduled (e.g. input 25 000 MT to produce 600 000
8qe m, 0f tiles corresponds to industriel paving tiles rather
than interior ceremioc tiles, Other informetion regarding the
excesive 560 workers enables to deem that & high production
cost ceramic plant would be set up.

Experience within Nigerias

3 of the bidders have experiences in the Federal Repubdblic
of Nigeria., They have participated in the following brick/
ceramic ventures,

WELKO ‘Italxz

Quality Ceramic Produots, Lﬂmitgd, in Itu=Chyo, Cross
River State and Nigerian Italian Ceramic Products, Limited
in Ifon, Ondo State,




These establishments -~ according to iaformation letter
of Messrs Welko have been producing tiles, sanitaryware aad
dinnerware.

CERIC (France)

Brick FPactory at Funta (Kaduna State), and Brick Factory
at Muxbl (Gongola State), The factory at Mumbi is operating
well, while that at Funta has not started production yet.

KIRCHFELD (West Germany)

Nigergrob in Abeokuta (Ogur State) and Ceramic Manufacturers

(Nig) Ltd., in Kano (Kano State).

The first establishment was started up in 1976, product-
ion being discontinued nowadays. The second plant was commis-
ioned in 1984, now producing 3 300 tonns/year of sanitaryware
and works properly with 90% of rew materials provided form
Nigeria deposits,

1e2426

TECHNOLOGICAL PROCESS APPLIED:

fne of the most important standpoints concerns technologi-
cal process, quality amd quantity of production,

The bidders assume following technologies for tiles/sanitary-
ware production:

tiles
S/NO, Bidder floor wall saniteryware
castin

1. Gillambourne | single~fired| double~fired | manual, bat-
tery

2, Atlas=Agrod single-fired| single-~fired | manual, bat-
tery

3. Kirchfeld double~fired| double~fired { manual

4, Ceric double~fired| double-fired | manual

5 Technipetrol | double.fired| double~fired | manual

6o China L,I.C.1)| double=fired| double-~fired | manual

Te Welko single~-fired| single-fired | manual




Note 1: concerning "inner and outer wall bricks" incomparab-
le with world standard tiles demandead,

Selection of the proper firing technology for tiles pro-
duction has deen evaluated from different technical and econo-

mic points of view taking into consideration mainly local con-
ditions. |

Exploitation of single~firing technology supposes plenty
of good quality raw materials with fixed and homogeneous com-
position, Roller kilns used for single-firing process are high-
ly sophisticated devices demanding skilled staff, To suggest
this technology without precise chemical and mineralogical
analyses of ceramic behaviour of local raw materiasls and with-
out detalled geological prospection of deposits could be risky,
According to the only accessible clay characteristics (Annex-
ure II) some of the ball clays from Ozarra/Igbanke location
contain a greater amount of organic matter, During the firing
process, these contaminationsere fired out of the raw material
and in case of single~firing process, they can react with gla-
zes resulting into colour changes, pin-holes etc. This could
be precluded by using bisque firing., From the economic point
of view, the risk of single-firing technology is further dis-
cussed in the paragraph 1.,3. "PRODUCTION COSTS", Save for the
above mentioned single-firing risks, there are no other impor-
tant differences as far as the production process is concerned,
The production of tiles is based on the preparation of slurry
which then passes through spray drier to prepare for pressing
powder, the green body is dried up after preasing to evapora-~
te the remaining moisture (below 1%). In case of single=firing
process dried tiles are glazed and decorated, if need be, and
then rapidly fired., This technology conserves costs in firing
and in direct manpower. Its advantages are best displayed in
the production of floor tiles - vefy low specific heat consumpt-
ion per selling unit (sqe.m,) and in countries with high wages
and low cost of electric energy.

In case of double~firing system, the shaped products are
loaded on kiln cars to pass the drier and bisque firing kiln,
Then they must be unloaded to feed the glazing lines, After




glazing they are agaln sagged on cars for glost firing. This
process consumes more manpower (mainly semi-skilled or women),
more energy due to the double-firing. However, in countries
with cheap manpower and energy and in case of the production
of thin wall tiles which weight about 60% of floor tiles per
sqem., the pmoduction costs do not differ considerably from -
single~firing. The consumption of unprocessed raw materials

is also lower if standard 5 - 6 mm thick tiles are produced
by doubie-firing. There is to be mentioned that there can be
differences in organization of handling operations during
double~firing. Devices were developed to mechanize the loading,
unloading and kiln feeding operations., The result is a consie
derable conservation of manpower, especially that of unskilled,
The mechanized or semi-automated handling is case of the offers
of Technipetrol and Cexric, In case of Kirchfeld the higher
consumption of assistants shows that manual loading is suggest-
ed, In case of sanitary ware there are no technological diffe~
rences among the separate bids. The process 1s based on sepa~-
rate milling of plastic and non-plastic components., These two
batches are then blunged together, sieved and magnetically
separated, slip feeds then the cast slip distribution system,
The casting 1s manual which 1is optimal with regard to the

small output and other local conditions, Finishing of cast
products, handling moulds, glazing are also manual operations
as well as loading kiln cars for firing., The sanitary ware
plants are provided with glaze preparation and mould forming
shops.

If, L.P.P, fuel o0il is used to fire sanitary ware muffled
tunnel kilns should be applied to avoid quality problems which
could set in with open flame kilns owing to impurities in the
fuel. '

1.3, PRODUCTION COSTS
&) Production Direct Costs:

There are 4 cost items which correspond directly with
the type of equipment, used production method and which dif-




fer according to separate offers. Those costs are:

- cost of unprocessed raw materials
- cost of fuel
- cost of electric energy
- cost of direct manpower

These costs are compared according to separate bids below
(Table 1), Other costs are not considered here because they
depend on other factors, such as administration and selling
cost, or they could not be fixed from the data given by bidders,
such as auxiliary materials, There can be zero consumption of
kiln furniture in case of single~firing technologies but on the
other hand there will be cost in replacement of worn rollers
etc, Usually it is not possible to calculate the exact price of
auxilliary materials in the pre-~investment phase and about 15%
of total production cost is a good estimate in the case of ce~
ramic tile production regardless the type of equipment and
production technology. Therefore, the cost of auxilliary mate-~
rials are not going to influence the option of bidde-rs,

Cost of Unprocessed Raw lMaterials

However, a greater difference can be expected in case of
unprocessed raw materials, namely plestic ones for the body
compositions, A1l the bids are based on the presupposition
that local mateials will be used save for some smaller correct-
ion parts not exeeding 10%, This is probably valid in case of
double-firing technology (offered by Ceric, Technipetrol and
Kirchfeld), In such a case the total mass of local inputs will
be approximately 7 500 tonnes x 1,4 - 10 500 tonnes of inputs
valid N20 per 1 tonne (according to presented feasibility stu-~
dies), Annual cost will be then about N 210 000 or 35 kobo per
sqm,

In case of single-firing technology, the risk of unsuita-
bility of local raw materials is higher because the single-
firing require well defined and stable plastic raw materials
not containing (or only small quantities) organic matters, If
about 40% of raw material inputs were to be imported, all the
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advantages of single-firing could be thwarted up by high costs
of raw materials. The total weight of ~ingle-~fired output is
about 11 000 = 12 000 tonnes (because thicker tiles must be
produced of mass between 18 - 20 kg per sq.m.). Therefore
ccsts of inputs will be 11 500 x 14 = 20 N=322 000 annually.
If 40% of raw materiales 1s imported for ¥ 250 (low estimate)

a tonne, then the annual cost will be N 1 803 000, On the otker
hand, if 40% of raw materials were imported in case of double
~firing technology the ccst of unprocessed raw materials would
be N 1 176 000, i.e. lower by N~627 000, From this point of
view 1t will be more prudent to select double-firing techno-
logy which has other advantages not negligible in case of
starting industry e.g. simpler equipment requiring less expe-
rienced management and menpower,

Cost of fuel

These costs were calculated from the specific heat con~
sumptions given by the separate bidders and the price of low
pour point o0il of calorific value of 9 600 kcal/kg. which is
available in Bendel for 9 kobo per 1 kg, Natural gas as offer-
ed by several bidders cannot be recommended because it is not
certain to be accessible cheeply (vide infra)., Some asources
as the N-ReN feasibility study on the ures project give the
price as follows:

« 12 kobo per 1 000 SCF

- daily 300 000 SCM

= N2 200 000 fixed per annum

- the total price per 1 000 SCF is 60 kobo.

It is about 4 times less per & unit of calorific value
then in case of oil, however, the consumption 1s enormous 80
that the fixed part of price does not affect considerably. In
case of ceramic firing when the consumption of natural gas 1is
26 times lower the price of firing by natural gas would be at
least 7 times higher provided the fixed cost of access to the
natural ges 18 the same in case of the urea project. In addit-
ion, it wes found, thet tdme necessary to negotiate acces to
the natural ges with the Nigerian National Petrol Corporation
(NNPC) is 18 months. Therefore, it is recommendeble to use
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fuel oil which is assessible instantly,

Cost of Flectric Energy

This item was derived from the installed electric capa~-
city given by separete bidders, Eleven hours operation time
of electric devices and 3C0 days annually were considered for
each offer, There are differences among suppliers, they cal-
culated electric power consumption on basis of 10 = 13 hours
average operation,

Direct Manpower

This cost item was calculated on basis of break-downs
given by separate bidders. Only direct manpower used in the
process was taken into consideration because some bidders 4did
not fix any data sbout service shops etc, Therefore, their
costs are icluded into other overheads as given by feasibility
studies for the offers to be compareble,

Based on feasibility studies, annual wages according to
catégories are as follows:
- gkilled workers N 3 000
- semi~ skilled workers N 2 500
- mechanics N 3 500
- laboratory N 2 500

b) Other Production Costs (Used only for the ceramic tile
production)
There are included costs which are affected by other
factors and are identical for all the bids, They are:
- auxilliary materials
- galaries

It is to be mentioned that financisl costs sre not consi=
dered here because they cannot be asggessed at the moment as
depending on the debt service etc,

Glazes and stains

It is estimated according to the feasibility studies that
an average cost will be N 870 per tonne of applied glaze, It
is estimated that 1 sq.m. of wall tiles requires 1 kg of gla-
zes while this quantity is 1,3 kg in case of floor tiles,




Auxilliary Materiels

The feasibility studies estimate them at about 28% of
direct production costs.

Salaries
According to feasibility studies, this item will be
N 585 000 in case of ceramic tiles,

Maintenance and Other Overhead Gosts:

Cost of maintenance: 3% of CIF price of equipment were
taken into account for each bid,

Other Overhead Costs: Based on feasibility studies
N 200 000 is calculated for the tile factory. Table 2 presents
total production costs in case of ceramic tiles, When compar-
ing the produstion costs calculated on basis of data derived
from separate bids there can be seen no considerable diffe:'en-
ces (Tables 1,2), In case of sanitary-ware the difference
between the lowest cost and the highest cost bids is only 8&%.
In case of tile production there is a high cost offer, Franz
Kirchfeld, This can be ascribed both to the high capacity re-
serves and to the high manpower consumption because of sche-
duled totally manual handling operations, Other offers differ
negligibly since the lower cost in fuel and manpower in single
~firing are counter-balanced by higher cost in electric power
and unprocessed raw materials, It is to be underlined that
Technipetrol offers the lowest cost for botl ceramic product=
ions.

Note: The offers will also influence cost of production by
depreciation which will differ accorcing to the price of
equipment etc, However, this is not compared here,

In some cases these costs cannct be separated for the
tile and sanitary-ware productions as some biddexs failed to
separate the prices of equipment, From the point of view of
return on investment the different depreciations cannot affect
the selection of bids since they do not influence the cash
flow during the yeargof tax holiday as supposed by feasibility
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gtudies.,

1.4+ SELECTION CRITERIA

It was necessary to compare the offers as complete units
including both the production prngrammes, ceramic tiles
and sanitaryware. If either production programmes were
considered separately, a possibility of combining of two
offers as most suitable option could set in,

For the compariscn the below sequence of criteria was
set up that would enable to eliminate the offers step by
step until an optim .al bid is selected., The offers that do
not comply with all the criteria set up should be omitted
from further considerations, There can be an objection
against this procedure since some adjustments can be nego-
tiated with selected bidders., However, there are bids
enough to select a good one which will suit without furt-
her mejor adjustments, Additional negotiations with more
than two bidders would prolong the decision maeking process,

=~ Completion of offer which 1s necessary If unproductive
delays and extra investment costs are to be reduced

- Suitability of offered processing way to the accessible
inputs and other local conditions which will influence
the quality of final products and costs of production.

- Suitability of offered equipment to the regquired product-
ion programme and accessible inputs

= Direct production costs in manpower, raw materials, elec-
tric energy and firing which depend on the technology and
equipment,

a) Completion of tenders (Table T)
- TECHNIPETROL

The bid is complete within the tender conditions except

for the quarring equipment,

As for the equipment offered there are only two preeses

projected, In case of operational breaks, troubles could

set in,




- 26 -

= KIRCHFELD
The bid is complete within the tender conditions
~ WEIKO
The firm bids the sanitaryware plant of capacity of

1 000 Tpa only. It is insufficient in the terms of tender
conditions. )

= GILLAMBOURNE

Only production equipment is Included without service
shops ard civil engineering works, The bid is not complete,

- CERIC

The bid is complete in the terms of tender conditions,
Similarly to the Technipetrol tenders, only two presses are
projected,

= ATLAS - AGROB

The bid is complete, however, the technical assistance
and training are not included in the offer price,

CHINA L,T1,0,C,

The bid is not complete in the terms of tender condit-
ions, In addition the offered production programme does not
comply with world standard glazed wall and floor tiles,

. b) Suitebility of Technology

With regard to the unknown quality end quantity of un-~
processed raw materials, it is strongly recommended to apply
double-fiir.ng technology of ceramic tiles as it 1is less
sensitive to the quality of raw material inputs, In addit-
ion to it, less quantity of raw materisls will be consumed
which influences positively the cost of production, The risk
of using the expensive imported raw materials thus will be
reduced, The following bidders offer single=firing techno-
logy; WELKO, GILLAMBOURNE, ATLAS-AGROB,
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c) Suitability of equipment

a)

With regard to the accessibility of fuels in Bendel State
it is recommended to use equipment heated with fuel oil.

In comparison with natural gas this fuel oil (L.P.P)
is accessible instently at low price while the use of na-
tural gas is to be negotiated with N,N.P.C. 18 months be-
fore at least, In addition, the fixed costs of this fuel
are probably to be very high In case of small consumption
units so that the total price could exceed the price of the
fuel oil,

Concerning sanitaryware production, the use of L,P,P,
fuel o0il could be detrimentel to the quality of finel pro-
ducts in case of firing in open flame tunnel kilns. There-
fore 1t is recommended to instsll muffled kilns in the
plant producing sanitaryware,

The following bidders offer open flame kilns: GILLAM=-
BOURNE, ATLAS-AGROB, CERIC, The adjustment of the firing
for fuel oil is not costly,

From the points of view of tenders'completeness, sait-
ability of proposed technology and equipment to local con-
ditions, two bids comply best, They are Technipetrol and
Kirchfeld, Technipetrol offer is based on SITTI technology
and equipment which is the world known reliable supplier
of cersmic technologies.

FRANZ XKIRCHFELD offer 1s based on NETZSCH technology and
equipment being also acknowledged throughout the world,
Note: It is worth mentioning that both above bidders were
involved in elaborations of relevant feasibility studies,
The first one recommended Frcnz Kirchfeld while the other
one was elsborated by SITTI itself,

Production costs

There are presented data in Table 6 on physical con-
sumption by separate bids which will influence the manufac-
turing costs, Built up area will ensue into the costs of




civil works, prices of equipment and technolegy will influ-
ence depreciation. Further there are data, on physical spe=
cific consumptions etc, In tebles 1,2 there are presented
direct production costs ens®ing from the above data and con-
temporary prices of inputs in Bendel State, (The China L,.I.
0.C. offer is not presented because of the lack of information
on physical inputs), As for the production direct coste, the
lowest cost offer is that of Technipetrol.

The production costs ensﬁing from the data given by the
bidders require some considerations paid to the contingent
chenges of prices of factors., As for ths unprocessed raw
materials their price N20/MT (datum from feasibility studies)
is besed on a presupposition of using locally available raw
materials, There can be expected that in case of necessary
imports or long distance domestic transports the loco fac-
tory price will go up considerably (as it was analysed above
no location can be found in the vicinity of all necessary
raw material, clays, kaolin, quartz, feldspar, limestome
and dolomite), In this case the lower consumption of raw
materials when the double~firing system is applied will in-
fluence the production costs and prcfit very distinctly.
Therefore it 1s recommended strongly to epply double~firing
technology for the tile productione On the other hand the
prices of fuel can be looked upon as comparatively stable
in view of the world oversupply of fuels experienced in re~
cent ycais,

In case of manpower a growth of wages can be expected.
In addition it is possible that the want of workers will be
proportionally higher with regerd to theéir unskillness, From
this point of view e reasonable mechenizetion and semiauto-
mation of operations is preferable to conserve the cost in
unskilled menpower, It is also an experience within the cere~
mic industries that manual handling of glezed uafired products
by unskilled manpower is usuelly detrimentel to the final
quality,
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FRE-SELECTION OF OFFERS

It is recommended:

To exclude the Chine Liaoning offer from further considerat-
ions, It can be derived from the insufficient data presented
that an industry without standard output (quoted from _the
offer: "inner and outer bricks" of mass about 40 kg/sq.m,)

and with very high production costs would be set-up.

To exclude from further considerations the bids offering
single firing ceramic tile technology. It consumes more un-
processed raw materials, and is very sensitive to the quali-
ty of inputs., Therefore, there is a danger of high product-
ion costs spent in a contingent unprocessed rew material
import, The following firms offer single firing ceramic tile
technclogy: Gillambourne, Welko, Atlas-Agrob, In addition,
Welko offers only 1 000 Tpa capacity for sanitaryware,

To use equipment burning fuel o0il because of questionable
accessibility to the natural gas., Natural gas of quality as
in Nigeria is perfectly suitable for firing sanitarywares in
open flame kilns, however, it is not a case of L,P.P. fuel
01l recommended to be used which could spoil the coloutr,
especially that white, of sanitarywares, Therefore muffled
kilns are recommendable even th ocugh the specific heat con-
sumption is higher, Only Technipetrol and Kirehfeld offer
muffled kilns for sanitaryware heated with fuel oil, How-
ever, this requirement does not exclude the offer of Ceric
from further coneiderations because the company also delivers
muffled kilns, The change can be easily negotiated includ-
ing the adjustment of burners in case of tile production
equipment,

To consider with the selected technical partner setting up
a factory workshop to produce suxilliary refractcry mate-
rials provided it is economical.
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e) To use the economic performance to select further

- Table 1 presents direct production costs in the production
of both ceramic tiles and sanitaryware which were derived
from the data given by bidders and calculated on basis of
contemporary prices.

- Table 2 presents total production costs in the ceramic tile
production collected from the data given by bidders and SITTI
feasibility study.

- Table 3 presents prices of components of supplies quoted by
separate bidders. The quotations given for FOB supplies of
‘ equipment correspond to the completeness of supply and diffe-
rent technologies applied (for instance, the low price
of the Gillambourne offer is a result of offering only pro-
duction hardware without ancillary and service shops, there-
fore, the price of the complete supply can be expected to be
higher), The quotations of civil works differ more distinctly.
Therefore, the Ministry of Commerce and Industry had an esti-
mate calculated of price of factory buildings per sq, m,
The price for light factory hall with concrete floor, roofs
without &ir controll and any machinery foundations 1s appro-
ximately N50 per sq. m. For rough estimate the built-up areas
are presented in Table 6 together with other indicators,

. - Tables 4, 5, 6 and 7 present different technological data
which can be used for some specinl considerations during the
final selection process,

3.0 EVALUATION OF FERTILIZER TENDERS

3.1 Analysis of Background Information
Feasibility study elaborated

A feasibility study presented as a preliminary draft was
elaborated by N-Ren International, Vijhoeckstraat, 40-1801
Chateau du Pettite, Belgium in September, 1982, This study
evaluated the possibility of production of urea for domestic
Nigerian markets,
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Nitrogen Potential Demand - Nigeris

(T)
1979/80 1982/83 1985/86
Nitrogen- €3 000 156 000 400 000
Urea
Equivalent 180 000 339 00C 870 000
(N-ReN International)
. Regional Demand for Nitrogen
(N-ReN International)
(%)
Regions Campaign
1976/71 1977/76
Bendel State ' 5,8 5.4
Anambre State 8,6 Ty9
Ogun, Ondo, Oyo States 14,0 13,0
Kwara State 14,2 13,0
Benue, Plateau States 18,6 15,8
Total % of Nigerian consumption 61,2 55,1

A conclusion is drawn from above figures that the regi-
onal need for urees will be 252 000 MT in agricultural campar-
ing 1985/86. The demand estimate is supported by the discuss=~
ion with Pedersal liinistry of Agriculture that assumes the con-
sumption as follows:
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~ "A11 the 50 000 MT consumed during 1979/80 campaign was im-
ported, It was predicted that in another 3 - 5 years about
1,5 = 2,6 million MT would be consumed in Nigeria annually",

- "Notwithstanding the projected capecity to be established in
Rivers State there would be still an ample room for & plant
producing 90 000 T of urea annually, In Tect the new Fort
Harcourt plant will deliver only 355 of the need in 1985",

Proposed Capacity

From the ebove forecasts the study proposed to set up a
piant producing 90 000 MT ammonia/urea annually, This capacity
would meet most of demand for urea in South-West Nigeria,
There would be availeble markets for more urea snd/or other
types of fertilizers which may be produced by an extension to
the plant by other rfacilities,

Raw Keterlal Inputs

The plant was supposed tec uvse as feedstock natural gas
availeble in the Southern pert of Bendel State (quantities and
quality of natural gas are presented in Annex III), Already gas
being produced in the course of o0il production amounts to
57.106 cum/day and all but one-tenth is flared off.

Location

The feasibility study selected the Oleh-0zoro area within
the Isoko Local Goverment as the best suited site for the estab-
lishment of the urea project based on geologicel, technical and
economic considerations,

Proposed Technology

In the feasibility study, conventional technology for ammo-
nia production has been proposed, Naturasl gas feeds the desul-
phurization unit and after mixing with the steam passes through
the primary reformer, After air input, the mixture is led to
the secondary reformer with following two stage shift convers-
ion of the gas originated and washing=-out of carbon dioxide by
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amine solutions. Being methanized and compressed, syngas ori-
ginated enters the synthesis loop. In this process, the syn-
thesis reaction at the pressure of 33,5 MPa proceeds. Liquid
ammonia is separated from the loop after cooling, Suggestions
for cooling of some nein flows throughout the process by means
of steam or condensate quenching are not common, These methods
seem to be energetically less adventageous in comparison with
processes exploiting indirect heat exchange,

The uree production process hes been proposed with the
totel masses recirgulaticn end with double decomposition of
emmonia carbonete., Farther on, evaporetion of urea solution
and pan granulation of the product has been formulated, Equip-
ment for emmonia recovery from the waste condensate (originat-
ing by uree evaporetion) corntaining more than 2 percent of
armonia hes been proposed,

This process is less economical compared with stripping
processes which are very spread ell over the world, The process
nf granuletion is not very common as well, dominating methods
ere prilling and cold spherodizing, Hovever, pan granulation
can be also used,

The draft feesibility study aveilable to the consultanis
feiled in giving any other importent infermation concermning
economic performance and impacts of the chemical production
on environment., Other inputs and necessary infrastructures as
far as their availability were not considered, either.,

Other» Information Availsble

During the introductory discussion with officers of Mini-
stry of Commerce end Industry, there wae reveeled an objective
to set up & medium size ammonia plant producing 1 000 tpd of
ammonia of which 700 tpd should be exported end the remaining
300 tpd used for production of urea for export, Latin America
was considered for ammonie and India, China, Fer East for urea
exports, Since the preliminary draft femsibility study was ela~
borated some presuppositions heve chenged., The Ninistry of
Agriculture (Annex IV) assesses the need for urea to be cover=-
ed by Port Harcourt plant with excess to be exported; the




production of complex fertilizers of NFK type were recommended
as desirable as for the need of the agriculture, It is assum-
ed that Nigerian nitrogen fertilizers market will be supplied
fully by domestic production, after 1990, No cther relisble
and up-to-date information about both domestic and foreign
markets were available on the need for ammonia, urea, nitra-

tes and complex fertilizers, Based on the above insufficient

informetion no industrial venture can be recommended., Frior to
further decisions a comprehensive feasibility study considering
both domestic and foreign markets should be elsborated,

The supplement to the Feasibility study (App. III) deals only
with availability of naturel gas as the main input raw meterial,
Other inf.astructursl requirements are not mentioned in the
study.

The largest gas fields which may be considered are located
to the north of the Warri Port and near the Sapele area, There
is a suitable gas pipeline connected with Sapelle Ughelli and
Alsdje places., The quelity of the naturel gas is very high -
the percentage of methane content reach more than 95 volume
percent, However, closer datu on pipeline capacities are not
obvious from the feasibility study.

During their mission the consultants visited the area pro-
posed for errection of fertilizer factory (0zorro/0leh) having
recommended to find out the optimal plage for this purpose.

The area proposed should fulfil following provisions:

- proximity of a sea port

- gufficient r6ad network

- posgibility of joining the electricity network/Ughelli - line
132 kV, Varri - 33 kV/ :
Sufficient capacity of the near water source and its type
proximity of other industrial enterprises mainly those with
close production programme (e.a, petrochemistry) and mechi-
neries,
possibility of providing sufficient quantity of manpower
with all infrastructural connections (schools, telecomnuni-
cations, housing, banking facilities etc.)
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Taking nito consideration these presuppositions, in the
feasibility study proposed location (0Ozorro/Oleh - district
Isoko) seemed to be less advantageous compared with the area
of Vari-Aladja near Wari-river which was visited by experts,
This place should meet the requirements fer area selection
rientioned sbove, llevertheless, the detailed evaluaiion should
be dcne by a new feasibility study,

3.2 Anslvsis of Tenders

Following three companies answered the invitetion to
tender :

1) China National Chemical Construction Corporation,
P,0, Box 1407, Beijing, China

2) Toster Theeler, 31, Rue des Burdoneis, Paris, France

3) Techrnipetrol, S.P.A, 00148 Rome, Viale Castello della
Magliana 68, Italy.

Bid of Chinz Naetionel Chemical Construction Corvoretion

(For the capacity of 220 I'T of ammonia and 340 IT of
uree per dey). Tender does not proclaim name of the procecs
o? emrmonie snd urea produaction, Regarding the technology sug-
gested, the usual process of ammonia production using natural
gas end the total recirculation urea production are described.
From the economic point of view the total recirculation ures
production is less profitable than stripping processes.
Stamicarbon and Snam Progettl stripping processes are prefer-
ed in the world (Table 8)., Investment prices and production
costs of stripping processes are lower than those of total re-
circuletion processes without stripping (e.g. 15% lower pro-
duction costs),

As for the tender itself, it was offered in a very brief
and incomplete version. There are missing generslly:
-~ declaration of processes for ammonia/urea production
~ waste steam characteristics
- characteristics of cetalysts; chemical and other materials
- detailed specification of main process equipment
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specificetion of piping, electrical, measuring and regulat-
ion devices
- ¢ivil works execution

list of references

744 cof Foecter Vher

Foster Wheeler process
o3 A, purificzticn sné nitroger blending - Union cerbide

Data cn earlier run of this technclogy ere rmissing, The
ofTer cupposes considersble reduction of natural ges end uti-
lity cersumptions, However, values of overell fuel and pcver
coensumption offered by Tecrnipetrcl and these of this techno-
logy are eprroximately the seme teking different capacity intc
eccount, It is to note that common technologies es Faldeor-Torsfe
end Fellog precesszes with carborn dioxide reucval end methsnet-
ion operations which were put intc force many years sgo, heve
been verified and accomplished,
liost of the projecte use these technologies of ammonie prcduct=-
ion form netural ges (Table &).

The bid proper does not involve specifications of piping,
devices, civil works as well as terms of delivery. CO2 for uree
production is not aveilable from Foster Vheeler technology.

Bid of Technipetrol (Assuming capacity of 260 MT of ammonie
and 460 MT of urea per day).

Technipetrol offered the mest complete tender of the three
bidders missing only ammonie and urea storage, handling, bagg-
ing, personnel requirements and terms of delivery,

As the natural gas inlet pressure given (4.3 MPa) differs from
the actual one (2.5 - 2,8 liPa), the natural gas compressor
should be used, The firm bids Snam Progetti stripping techno-
logy of urea production, Using titanium protection of exposed
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parts of apparatusses and titenium tubes in the stripper is
less sdvantacseous in ccmparison with the Stamicarbon process
using carbon dioxide stripping. Ammonia stripping runs appro-
ximately within 10°C higher temperature range than carbon
dioxide stripping wkich could have impact on service life,

Snem Iregetti procesg is recomrended for its high energy
iciency end other advartages in ccumparisen with other pro-
se

Q
]
m

U)

The comperiscn of naturel ges end utilities ccnsumptions
is obvious from Table 15, As the TFoster Wheeler tender did
not offer ures technology, consumption velues of Snam Progetti
process (Technipetrol bid) were used in connection with Foster
“heeler amuonie consumption velues and the table gives the
hest fuel and power consumpiion value level fer Technipstrol
vith higher velue level for the Chinese and Foster Vheeler
offer, Economic evzluation could not be done owing to leck
of econoric dste in tenders and feasibility study and estine-
te of ccnsumptions for €O, rroducted by firing the netural
es utilizing the heal origineted for electric energy product-

From the three bids submitted that of Techniretrol weas
of the highest compleiencss reving offered ermonia/uree teck-
nology which has bteen very wide spread throughout the world
and checked by meny yeers praxis., In cese of unchanged requi-
rements for smmonis/urea plant, this offer cculd be submitted
to following negotistions, Owing to the fact that the lettier
of llinistry of Agriculture (Annex IV) informs about the im-
pending saturetion of Nigerian market with urea and expresses
demand on complex fertilizer production on the other side,
the ammonia/uree precduction field of interest becomes to be
irrelevent,

3.3, Production flow sheets of selected fertilizers

In order torprovide some orientation for market investig-
ation several flow sheets of selected possible technoio-
gies for other types of fertilizers including those com-
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rlex were elaborated, All the technologies are exploiting na-
turel ges as the mein input raw material,

The production flow sheets of different types of fertili-
zers are given in fizures 1 to 7 according to seperste varie-

ties of products. The first step to nitreczer fertilizers pro-
duction is an emmonie plent, follovwing with either urea plant
(Fic. 1) as the Tinel s%ep or nitric acid plent (Fig. 2 = 7).
lrmonie nitrete resuliing frem rszetion of eiorie with nitric

(&)
acid »nleys an imporiant role among niirogen
0o

2) teing elsc mixzxed with limesten

:-!-

[ ]
itrete can be prcduc=d (Fig,

-1--w

4). Figure 5 presents the flow sheet c¢i heth FPf-ccrmplex fer-
E S
(¥

tilizexr snd cslcium nitrate nrcduction., The moct complex flow
sheet (Fiz. 7) assumes preducticn of eight corvodities dnelud-
ing erconium ritrete-urea 1iquid fertiiizer which is of wide
uce ramely in cdeveloped countries,

Ficure & presents flow sheet for both I'TX and am-oniim
nitrzte production, Anzlyeis of irputc ond outputs logetlier
with thedr qualily paraneters is given in Tetle 6,

i v 3
It can be estimated thet for 200 GO Tpa of WPX fertili-
zer some 121 200 Tpa of phozprhrites and shout 66 000 Tpa of
pchasiunm selit sheuld be inported roscibly freom Togo (phosphe
tes) end Republic of Congo (porasium ealt),
About 17 50C SCX  of natural gas/hour =nd 2 50C cum/

hour of tecinnlogicsl water will be regquired fer the product-

0
‘I)

ion of cecrplex fertilizer, celelum emmicnium nitrete, nitric
acid and ammonie,

Utilization of outputs

Products resulting from processes given by flow sheets
will also find other exploitation in different industrial
branches, e, g. in chemical indusiry; food industry (CO,),
textile fibre industry (LaB), production of explosives (ammo-
nium nitrate), building industry.
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Renown World Suppliers:

The following list presents information on possible
s:ppliers of technology and/or know-how,

TIST QOF 1170077 SUDPLTRERS OF TECIIVOTACY

TR OFEANTATZR TIINUETRY

g S
0 COTAY TOUNITRY
1e Friedrich Uhéde GIEH Federal Republic of Geraany,
Dertmund
" ?e The 17, V, V21llcg Compeny U,8.,A, Houston, Texeus
3. Baldcer Tcpsie Denm=rk, Soberg
4, TLSE AG Fzderal Republic of Germany,
Tudwigshalen
5. Chemoprolekt Crechosloveiia, Irsgue
6. C.,F. Brovn Compeny 7,S.4, Alhexbra, California
7. Tuperiel Chemical Industries| nited Fingdom
Timited Billingham
2, Stamicarbon BV ¥etherlends, Geleen
9, Snamn Progetti SpA Itely, liileno
10, Humphreys and Glasgour United Kingiom, London
Limited
11. Societe Chimigue de La France, Paris
Grsnd Peroise
. 12. Norsk - Hydro 4.3. Norvay, Oslo
13. Krebs et cie, S.A, France, Paris
14, Bemag Verfehrenstechnik Federal Republic of Germeny,
Gm3H Butzbaum
15. Davy Power Gas Ltd. United Kingdom, London
L]
16, Kaltenbach et Cie, S,A, France, Sevres
17, Foster Vheeler Corporation U.S.A,, Yew Yersey,
Livingstone
18, Technipetrol, SpA Italy, Rome




B, Utilizstion of Results:

The analyses of tenders and local conditions carried out
during the mission led to the elsboration of criteris to select
the tost suiteble ceramic offers with the view to local con-
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stuldy cn fartilizer Industry ir RDendel
d=c Iy
the investigoticn seversl tyres of rogeibl
roduction technnologies were degceribed including informetion
n inrut end comnercial vee of main cutputs (complex fertili-
erz) and ty-proeducts, L revienw of world rerovn suprliers cf
certilizer tecrrolozies snd equipment wes elsce zet=vp for cor-
tingent informative contacts or invitetior to tender by the
Iinistry of Commerce end Industry . Some actions to be taken
gf+er establishing the ceramic company or during that process
were recommended which, if omitted covld lead to lower
production economy or idle delays in setting=up of the plant.
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There is & seriegof activities recommendeble to be con~
ducted in order to facilitate the establishment, untroubled
operation and possible diversification of ceramic and ferti-
lizer industries, It was recommended to apply to UNIDO for
assistance in the following:

(a) to train one engineer of Ministry of Commerce and Industry
specialized in ceramics (short-term training) in research,
testing end utilization of raw-materials, projecting of
ceramic and non-metallic industries and their menasgement.

(b) to train one menager in projecting and other aspects of
. fertilizer industries from the Ministry of Commerce and
Industry.

(¢) to conduct an inverntory of non-metallics in Bendel State as
a basis of their utilization for diversification of cere-
nics into refractories, stoneware, whiteware and otlLer
a8 this merket is not supplied by Nigerian Industries.

(d) to elaborate a comprehensive feasibility study on the
production of complex fertilizers in Bendel State based
on local natural gas and some imported feedstocke such as
phosphate and potassium salts,

(e) to orgenize a study-tour on ceramic and fertilizer in-
dustries for high-level governmental experts delegation,

C., Conclusions

1. The Ceramic Project

a) With regard to very well prepared tender by the Minist-
ry of Commerce and Industry, which 7 firms took part
in the offers do not differ essentially,

b) The feasibility studies were elaborated in the course
of 1983 which proved economic viability of a ceramic
project on the production of 600 000 sqm of glazed
wall and floor tiles and 3 000 MT of sanitary ware annu-
elly. There is a high effective demand for the above
products in Nigeria,
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c) Both the feasibility studies elaborated falled in solving
the questions of raw materials accessibility and their tech-
nological verification for the suggested production prog-
ramme, The suggested locetion Ozara-Igbank is questionable
because of lack of infrastructure, In view of the above
failures the establishment of the ceramic plant 1es accom-
panied with some risks, e. g. Iimport of unprocessed raw -
materials, especially those of plastic type which could be
indespensable to reach a standard quelity of ceramic pro-
ducte, This fact strongly affects the selection of suitable
technology of the production of glazed ceramic tiles, Apply-
ing the single~firing technology which requires lerger in-

. put of homogeneous, good unprocessed raw materials, the
production costs could growth considerably if a correction
part were to be imported.

d) As fuel, natural gas and fuel oil is availablie in Bendel.
State, It is on the fact that the location of the ceramic
plant was not solved that it is not possible to fix the costs
in access to natural gas., The relevant negotiations would
take 18 months, at least, Therefore, it is not possible to
compare direct cost in firing by the two different fuels,

It can be derived from the other svailable_ information that
natural gas wquld be more

a small-~scale purchase °f/expensivé, ow to high fixed

coets then purchasing fuel oil. Consequently, fued oil

. used for firing is & less risky option.

e) Impuritiés in 0il (chemical composition was not available)
can cause quality damages 1if sanitary ware is fired in open
flame kilns, In order to avold this risk, it is recommen~
dable to apply muffled kilns,

f£) These above mentioned factors of quality of raw materials
and used fuel were principal criteria of evaluation of bids
from the technicdal point of view,

g) The presented tenders were almost identical as far as the
production of sanifary ware ie concerned (manual casting
and handling which is approp riate to the projected small
‘e 2ty). The differences regarded only muffled kilns or




h)

1)

)

k)

1)

- 43 -

open-flame type of kilns. Welko offered lower capacity
1000 Tpae

Among the 7 presented offers on ceramic tile production three
considered single-firing technology (Welko, Atlas-Agrob,
Gillambourne).

The best suited offers as far as technologicel criteria are

concerned are those of Kirchfeld and Technipetrol (double
firing of ceramic tiles, muffled kilns for sanitary ware, all

heating devices consuming fuel oil). As far as Messrs Ceric
are concerned they offer double~firing technology and open
flame kilns for sanitary were consuming natural gas. It is
to be mentioned that & contingent adjustment of Ceric offer
to use & muffled kiln and burners for fuel oil is easy to be
done without an essential price growth or prolongation of
set-up period.

As another selection view points production costs and price
of supply of hardware FOB can be used, The evaluation from
the point of view of investment cost should not consider the
quoted civil works because they will be affected mainly by
selection of locality and locel prices.As far as the producte
ion costs are concernedé the data for their celculetion were
collected from physicael consumptions of raw materials, elec-
tric power, manpower and specific heat consumption presented
by separate bidders,

Direct production costs calculated are lowest in case of
Technipetrol offer which corresponds to the technology which
is appropriete to local conditions,

There are no essential differences in quotations of offered
know-how, engineering, training and technicel assistance,
Essentially lower prices in cuse of Gillambourne and Atlas-
Agrob correspond to excluding some components which would be
paid extra, As for the hardware (FOB) all the tenders inclu-
de sufficient equipment to guarantee the full operation of
the ceramic plant, An exclusion is Messrs Gillambourne rho
offer only production equipment without ancillery shopse.
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All the tenders cen guarantee full required capacity with re-
serve for the enhancement of production provided there are
appropriate technological conditions and skilled manpower,

2¢ The fertilizer project:

a)

b)

c)

d)

There are not sufficient data based on a feasibility study
necessary to decision on the production of fertilizers,
Especially, discrepencies occur in assesment of demand.

The latest information reveals saturation of Nigerian mar-
ket as for nitrogen fertilizers and need for complex N.FP.K,
fertilizers.

Three offers were presented which differ considerebly as
for the capacity end production programme, The offers pre=
sented do not provide sufficient information necessary to
compare them from the technical and economic point of view
and thelr suitability to local conditions. From the tech-
nical point of view the equipment offered by Tech-
nipetrol is of high quelity. However, it is not possible
to recommend to take the venture before elaborating nece-
ssary market and feasibility studies.

In order to provide some orientation for market investigat-
ion several flow sheets of selected possible technologies
for complex fertilizers were elaborated accompanied with
concise descriptions of inputs and their availability, of
products and by=-products including their commercial use,
World suppliers were listed.

It was also considered to produce ammonia for export,
However, the outlook for the venture is not tempting. The
world market is going to be supplied more and more as shown
in Table 8 of new projects on ammonia and uree in the world.
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TABLE 1 .

COMPARISON OF BIDS FOR THE CERAMIC PROJECT IN
BENDEL STATE
SELECTED PRODUCTION COSTS (a&)

TECHNIPETROL| KIRCHFELD WELKO GILLAMBOURNiﬁ CERIC ATLAS~-AGROB
A TILE PRODUCTION
=1Unprocessed materials 210 000 210 000 320 000 210 000 210 000} 320 000
- 2 Fuel 149 000 248 000 102 000 144 000 155 000 85 000
= 3 Electric power 155 000 256 000 240 000 139 000 147 000 118 000
= 4 Direct manpower 181 000 469 000 117 000 144 000 213 000 180 000
= 5 Sub=total 695 000 1 183 000 779 000 637 000 725 000| 763 000
! B SANITARY WARES
] = 1 Unprocessed materials 90 000 90 000 T2) 90 000 90 000 90 000
' = 2 Fuel 75 000 120 000 2) 165 000 56 000 94 000
= 3 Electric power 88 000 226 000 2) 159 000 143 000 72 000
= 4 Direct menpower 318 000 284 000 2) 290 000 329 000 421 000
= 5 Sub=total 571 000 720 000 2) 704 000 618 000| 671 000
TOTAL 1 266 000 1 903 000 2) 1 441 000 1 343 000 |1 440 000

Note 1) Single~firing technology: therefore & higher imput of raw materials
Note 2) WELKO offer regards only 1000 M.T. of Sanitery wares




TABLE 2
COMPARISON OF BIDS FOR THE CERAMIC
PROJECT IN BENDEL STATE

Total Production 6osts = Ceramic Tile Production
(000 )

TECHNIPETROL| KIRCHFELD | WELKO | GILLAMBOURNE | CERIC | ATILAS-AGROB

1 = Unprocessed iaw
materials 210 210 320 210 210 320
2 = Glaze and stains 650 650 700 700 650 700
2 = Fuel 149 248 102 144 147 85
4 = Electric power 155 256 240 139 213 178
5 = Direct menpower - 181 469 117 144 213 180
Direet costs
. (Subtotal 1_5) 1.345 1.833 1,479 1,337 1.375 1.463
> | 6 - Auxilliary
materials 376 513 414 405 385 410
' | 7 - salaries 585 585 585 585 585 585
8 = Other overheads 200 200 200 200 200 200
9 - Maintenance 184 335 216 133 182 138
Production costs 2,690 3,466 2,894 2,660 2,727 2,796
Production costs
per 8q. me (W) 4948 5,78 4,82 4,43 4,55 4,66
Percent of costs suppos- 99,3 128,0 106, 9 98,2 100,7 103, 2

ed by the feesibility
study (2 708 000 W)




TABLE 3
COMPARISON OF BIDS FOR THE CERAMIC PROJECT IN
BENDEL STATE
uotation of Components (without egu ent fo uarr
(0o00N)
TECHNIPETROL |KIRCHFELD WELKO GILLAMBOU CERIC ATLAS~AGROB
1+ Know=Illow (Including
training assistance 2,410 2,368 | 2,043 1,254 2,091 828
2, Supplies (FOB) 11,355 18,536 | 12,751 7,361 10,644 16,964
3+ Insurance, transport 895 3,779 | 1,644 N.I. 1,109 2,407
4, Erection, start-up 5,370 4,348 | 1,832 N.I. 947 518
Sub « total 20,030 29,031 | 18,290 8,615 14,791 20,717
5. Civil works 5,840 23,619 | 13,755 N.I. 7,626 9,160
TOTAL 25,870 52,650 | 32,045 8,615  [22,417 ] 29,877 l
® ®

|
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TABLE 4

COMPARISON OF BIDS FOR THE CERAMIC PROJECT

1

IN BENDEL STATE

Selected Techology Data for Tile Production

TECHNIPETROL KIRCHFELD WELKO
Storage capacity for raw maverials 2)
(months) 3 (6) NeA, 1
Production programme for floor tiles
(in mm) 200x200x10 100x200 200x200x9
Production progremme for wall tiles 150x150 —
(1n mm) 110x200%6 100x200
Spray drying (Cepacity of evaporate-
ed water per 1 hour) 1500 kg 1250 1 2000 1

Presses (cycles per minute)

Drying (type, length, drying cycle)

2 hydraulic 800t
20

tunnel drier 65m
48 hours

3 hydraulic 500t
28

channel drier 6
hours

4 friction 500%
29

fast roller drier

Glazing (number of lines) 2 2 2
Bisque firing (length of the kiln, semi-muffled kiln 6Qn.°45 hrs, single-~firing
firing cycle, max. temperatures) 65 m, 48 hrs, 1150°C roller kiln
) 1100°C 65 + gm
Glost firing muffled kiln 89m, 60am, 15 hrs o
16,5 hrs, 1050°C 1050-C 13007C
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TABLE 4 CONTINUED

GILLAMBOURNE CERIC ATLAS~AGROB
Storage capuacity for raw materials
(months) 6 6 3
Production programme for floor thickness 10 mm 100x200, 200x200 100x200
tiles (in mm) : nonspecified 250x250 200x200
Production programme for wall thickness 6 mm 150x150, 125x200 150x150
tiles (in mm) nonapecified 200x300
Spray drying (capacity of
evaporated water per 1 hour) 1680 1 1760 kg 1750 kg

Presses (cycles per minute)

Drying (type, length, drying
cycle

Glazing (No, of lines)

3 hydraulic 500t

feat roller drier

2 friction 500t, 20

tunnel drier 68 m
48 hours

2

3 hydraulic 600t
25

2 basgsket drier
175 minutes

2

Note:

1) %gooig;ng to the bid, the clay materiel must have a moisture content not superior
L ] Oe

2) At additional cost.
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TABLE 4 CONTINUED

GILLAMBOURNE CERIC ATLAS=-AGROB
Bisque firing (length of the kiln, Once=fired floor tiles | Open~flame single~firing
firing cycle, maximum temperature twice=fired wall tiles | kiln, 64 m o roller kiln
48 hrs, 1100°C
Glost firing 2 roller kilns 68m, 17 hrs, 70+8m
10 1050°C 1150°C




TABLE 5

COMPARISON OF BIDS FOR THE CERAMIC PROJECT IN
BIN'NDEL STATE

Selacted technology data for sanitary ware production

TECIHNIPETROL | KIRCHFLLD | WELKO GILLAMBOURNE CERIC | ATILAS-AGROH

Storage capacity for raw

materials (months) 3 NeAo. 6 6 3 3
Production programﬁe Baging 40% | Basins 409 Basins 25% Bagins 40% very | Basins 40%
Other 20¢) | Other 209 5% | other 20% Other  20%
WeCo 30%

Tanks 15%
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Capacity (t/year) 2,940 3,000 1,000 3,000 3,360 3,000
Kiln parameters tunnel tunnel tunnel tunnel tunnel tunnel
(type, max. muffled kiln | muffled muffled open fleme open fl.| open flame
temperature, kiln kiln kiln kiln kiln
° 280°C 1280°¢ 1250°¢C
length, firing cycle) 70m, 20hrs 75m, 65 m 72 m 68 m 72 m
22,7 hrs 22,3 hrs 24,3 hrs 18 hrs 2443 hrs
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TARLE_6

COI'PARISON OF BIDS

FOR “HID CERAMIC PROJECT IN BENDEL S.nTh

Selected indicstors (according to bidder’s dste)

Indicetor Unit TECHNIPETROL | KIRCHFELD WELKQ GILIAMBOURNE| CERIC |ATLAS~AGROB
now=how 000 H 2,410 2,308 2,043 1,254 2,091 828
Supplies (FOB) 0CO #H 11,355 18,536 12,751 7,361 10,644 16,964
Factory exres 8QelNe 21,000 30,800 Nelo Nelo 15,000 9,000
Specific heat consumption
- tile production kdJ/kg 9,950 16.740 4,720 9,610 10,370 4,810
Specific heat consumption
- sanitary ware kd/kg 12,540 20,060 14,630 27,670 9,400 15,590
Instelled el. powver :
tile production kW 446 1,140 Neldo 805 720 | 700
Total emount of workers man 232 339 139 169 226 275
Type of fuel gas oil heavy natural natural natural natural

oil gas ges gas ges
Equity perticipation pexr cent 25 10 minority Neho 51 20
shere




TABLE 7
COMPARISCY OF BIDS FOR THi: CERAMIC PROJECT

IN BEVDEL STATE

Completion of Tenders

' TECHNIPETROL| KIRCHFELD WELKO GILLAMBOURNE CERIZC ATLLSw CHINA
LGROB LeIo0.Cq4

Know - how 1 1 1 1 1 1 3
Engineering 1 1 1 1 1 1 3
Treining 2 1 1 1 1 2 3
Technizal assistance 1 1 1 1 1 2 3

1 Production equipment Ior 3,000 3,000 1,000 3,000 3,360| 3,000 3,000

< sanitary ware of capacity

N ( uT )

!
Production eqe for tiles i
of cepacity sg. m. 600, 000 600, 000 500, 000 600, 000 600,000| 600,000 | 600,000
Set up period (months) 26 26 36 Nel, 18 24 NeAeo
Quarrying equipment 3 1 3 3 1 3 3
Civil eng. works 1 1 1 3 1 1 3

Note:

Not included

(1) Included in the price
g2 Included in the offer but paild extra
3
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TABLE 8

COMPARISON OF BIDS FOR THE FERTILIZER INDUSTRY

List of Ammonie and Urea Projects

LOCATION COUNTRY CAPACITY (tpe) TECHNOLOGY PRICE REMARX
A~Ammonie (mil, US
U-urea Z)
NSM, Sluiskil Netherlands A: 500 200 C.F. Breun 160
Quimigal Lavradio| Portugal A: 330 000 Haldor Topsde/Lurgi -
As Mersin Turkey Az 660 000 - - 0il feedstock
U: 330 000 - -
Police Poland L: 2%x247 500 Heldor Topsdfe 100 Price inﬁigdgs
. NPK and T 0d
| U: 396 000 Stamicarbon " unit prices
Kemerovo the UeSe.SeR A: 2x450 000 Kellog - Engineering
. . Toyo, Chemopro-
slovakia
Grodno the U,S5.S.R U: 330 000 Stamicarbon - Eng.E Chemopro-
Jek
Dneprodzerzinsgsk the UesS.Se.R U: 330 000 Stamicerbon - En%. Chemopro-
Jekt
Gozlovka the U.S.S.R U: 330 000 Stamicarbon - EInge Chemopro-
jekt

i
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TABLE 8 CONTINUED

LOCATION COUIITRY CAPACITY (tpa) TECHNOLOGY PRICE REMARX
A~ fAmmonia s
U= Ures (mil. US &)
Pantschevo Yugoslevia A: 462 000 Kellog - Eng. Tecnicas
Raunidas
U: 365 000 Stamicarbon - Chemoprojekt
INA, Kutina Yugoslavie A: 460 000 Kellog - Project: Creusot
~loire
U: 500 000 Stamicarbon - Kellog Continen-
tal
Sonatrach Anabha Algeria A: 300 000 Kellog - Project: Creusot
-Loire
Sirte Libye As 2x450 000 - 1 000
U: 574 000 -
jjafoon, Port Nigerie A: 330 000 Kellog 500
U: 500 000 Stamicarbon
Somalia Az 30 000 Heldor Topsge 67
U 50 000 Snem Progetti
KAC Kilwa Maseako Teanzania A: 400 000 Ilaldor Topsde 640
U: 550 000 Snam Progetti

—.



Ti3LE 8 CONTIINMED

rf IOCATION COUNTRY CAPACITY (tpa) TECHNOLOGY PRICE REMARK
A - ammonia (mil., US &)
U - uresa
Ruwais Abu Dhebi Az 330 000 Haldor Topsde
U: 500 000 Stamicarbon
Shiraz Iran A: 326 000 ICI 460 Price ircludes
. nna ) nitric acid
U: 228 COO Stamicarbon and AN prod.
unit prices
AIIC, Bahile Blanca | Argentina Az 335 000 300
U: 575 000 -
Rio de Jeaneiro Brazil A: 300 000 Kellog -
!
t= CEPE, Pasorja Ecuador A 330 000 - 300 ﬁ;ice includes
{n K
! Uz 330 000 Ppoduction
unit price
Salina Cruz Mexico Lz 495 000 - Kellog -
Camargco Mexico Lz 495 000 Kellog -
U: 500 00C Snam Progetti -
NEC, Port Lisas Trinidad and
Tobago A: 450 000 CeFos Braun 250
U: 530 000 Snem Progetti 120
/NSM




TARLT & OONTTIURD

IocaimIon CouUNTRY CAPACITY (ipe) TECHNOLOGY PRICE REMARK
A= ammonia (mil, US &)
U= ures
IPrco, Utiterpredesh India L: 450 000 Haldoxr Topsde 500
U: 726 000 Snem Progetti 500
IGRCC, Yegdishpur India Az 450 000 Heldoxr Topsade 500
Us 726 000 Snem Progetti 500
KBL, Harizai Indie Lt 2x 445 000 Kellog
U: 4x 365 000 Snem Frogetti 600
IR Tune Indie Az 445 000 Haldor Topsde 500
: 740 000 Snam Progetti 500
Vidiaipur Indis Az 335 Q0O Haldor Topsde 500
Us 660 000 Snem Progetti 500
Hupei Chine At: 330 000 Fellog -
U: 570 000 Stamicarbon -
Chenlked China Lt 2x 330 000 Heldor Topsde -
Urunchi China A: 220 00O Huldor Topsge -
| ing Sha China A 330 000 Haldor Topsde -
i Sanai. Chine As 330 0CO Haldor Topsde -
i Narying China At 340 000 llaldor Topsfe -

s

(SOURCT s

EUROCORP 1985)



T4PTE 9
- COMPARISON OF 3IDS FOR THE FERTILIZER PROJECT

IN BENDLL STATE

fmmonia: Selected teciinologicel date on Syngas generation

3/N0, INDIZ/TOR UNIT | TECHNIPETROL FOSTER WHEELER CHINA N,C.C.Ca
Te Process Owner ~ | Haldovr Topsge Foster Wheeler NeAo
e Primery Reformer - | Radiant Duplex Single Row Terrace Wall N.A.
3 Primary Reformer (MPa | 3.1 = 3,6 2424 1.9
Outlet pressure
4 Dtto, outlet o
* tompérature C 1030 842 760
5e H20/C ratio - 3e3 2.8 N.A.
! 6o CH4 Content
A (outlet 1. reformex) % NoAeo 4.6 <10
: Te Secondary reformer | - Ni-Catalyst reactor - N.A.
Be CH4 Content
(reforming outlet) | & 063 4,6 063
% CO=convertor -
0. of stages 2 1 2
10, CO content (Shift
conversion outlet) | % 0.24 4,7 0.3
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Select.d technoXpical dula on finel purification (mixing) of syngas and compression

(I\.'O. el eR UNIT TECHUIPETROL FOSTER=-\WHEELLR CHINA N,C.C.C

aE Type 6f oynges co 1 end meth Purificati it, | co 1 and
e e - oremoval and metha- rification unit, removal an
P = nation alr separation unit | methanation

! ' (prod, N,)

L | 2

b, | Twocrnz ovmer Benfield, Union Carbide| Union Carbide/L NeAs

] Haldor Topsde Air Liquid

Ze . Torterd of inert
L monon (synthesis 7 Oe3Ax 0,73 CH4<1Oppm No.A. <20 ppm CO+CO2
- Zonn ‘nlet) CO#CO, only
4e ATy COMPTOYZOY pOWAL J 2 x 1155 3320 (eir for
RRSREIAN gseparation),2x360 NeAo
] (nitrogen)
| Se DYNOTS conpressor u 540
DO i?’]"!"U.J!J I\.‘J' 2 x 2242 2 x 2210 N.A,

!

I G b Cng recycling come

! -~ nresodr power input W 2 x 335 180 NeAeo

L Te fovoiia compressor

| noaven nput KW 2 x 420 2 x 520 N.A.

|
‘
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CONTLITTSQT o nThS TOnR T PERTILIZER PROJI.CT
T L STATT
T PRI o ttekdan of I end Caleivr fmmondwn MNitrete (CAN) - 27,594 N
AR | BY=PRODUCTS UNTT | QUANTITY |QUANTITY | QUANTITY
! per 1 MT [per per
of NPK 100 000 200 000
_— T of NPK| MT of NPK
SRR ' SCM 682 68200000 | 136400004
T Coapy ) ’ GJ 24,5 2450000 4900000
e g T | M 0.606 60600 121200
’ - SR |
s e ) 21T 0.33 33000 66000
e e i -
: Cawnonia (Intermediate) BN 0e46 46000 92,000
i iﬁitric acid
E l(intermediute) NI 0.74 74000 140000
| ;:px - 7 (19=12-18) BUL 1,00 100000 200000
T o .
! (CAT (27,50%) MT Ce83 83000 166000}
T T T e s e
! t CO2 (internediate) JAUN 0.214 21400 42800
§ | CO, P 0.346 34600 69200
! Fine limestone| MT 022 22000 44000
J |
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(1700 YIRITT DIvIazen)

PaiLBe 193
e c1ry
BENDIL STATL OF NIGERIA

Your Ref:

LN
LaCN Y

Cur Kef: ™. 3.1 .0/1 AL T

Dear Gir,

Stablishee nt of A Ceranic Fﬁctory
As you nay well Anow, thc Bendel State Government of
Mitwrin intends to citablish a ceramics factory in Bendel .
State. You ape hircby invited to-quote for the establishment
of this factory, on a turnkey basis, . - :

2. The factory is cxpected to produce écononibnlly, floor
‘Aalcs, wall tiles, and sanitary wares. The factory will be
ed in any onc of the followinp locations;— ’ .

(a) 'Iguorinkhi‘ A . : :- . )
(b)  Uzalla S ' ‘

" (¢)- 1Igbanke/Qzarra N ) .,' )
(4)  Afuze. - .

3. Your quotation should how:ver be based on the Yocation
ycu think is nost suit:uble. . . .

4, The plnht should have a capacity to prohuce annually the
following ituns, in the quantity stated;- . -

Wash hind basing (lapgé and smail) ) 802000 units . -

Mater closcts » - 80,0C0.units

Other sanitary wares : ; 40,000 units

Uallycbrnmic tiles - 400,000 sq. metres

Floof Ecramic tiles - - 200,060.sq; mctfgs;‘
S The éépﬁc'of dontrnchr's work is as.fol;o&é;-.}

(i) selection of 1 suitable site out aof the . four sit-s,
© mentioned abov. on an econonic basis,

(i1}  nuantification of the clay deposits in the chosen -
location. : ’

- -
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o (31i)

(iv)

vy

(vi)

(vii)

(viii)

C ()0

(x)
(xi)
(xiii
(x14i) |
(xiv)
(xv)
(xvi)

(x;ii)

(xyiii)
(xix)

(xx)

{xxi)

(xii)

- 76 -

- 2 -
I

Est-blishment of design.basis of the Plant,

sﬁpply of know-how, basic, and &Ltailcd
vnEincerang relating to the Flant and quarry.

JProcurcmunt df all cquipncnt and Materials for
the plant, workshop, maintcnance shops, laboratory

" faeilities, storages, and other fneilitics at site

including Jdministrative office, and procurcncnt
of sparc-parts. . L e - -

Procufcment of all cquipment and naterials
neeessary for the cffcceive quarrying of clay, -
and transportation of clay to aite. : o

'Trnnsportntién'of the gqﬁipmcnt~from point of
despatch FOB- vo sitc.: -

. Paking out all nccessary insurance CJOVETages.

Cledring 1evéliing and tht‘dvvéibpmvnt of the _
site for the factory, ond QUArIy. .

" Testing Lhe soil Charactgristics of ihc site.

Pesting the cluy probcrties of the chosen site

for thu QuaArry. . . o : e
Cbnstrhction of Roads/ Rail within: the factory,
and quarry, and between factory and quarry. )

Installation of Aall telephone and other sim.ilar
faneilitics for conmunication within the site and
from site to quarry. - -

Constuction of all civil .works within the factory,
and quarry.

reeuipt inspcctibn,and storage of cquipnent
at site. - .

.Trovision of all crestion cquipnent, tools and
tackle. . .

Ergcting 71l equipnent.

Providing training foer plant and quarty MANATCTS
operators, naintenance adninistrative personnel.

.mesting nll erceted equipment individu:lly, by
sections, nnd as A conmplcte nlant, and enrrying
out all noeeessary commincioning proc. durcs.

Comnissioning and start up of the plant, until
products are obtainaed.

Opcration of the plant, fron start-up until
cornpletion of the pertornance guirantee Tests
for the plant.. :

Conductinsg and completing the pcrfornhncu
Guarnntcc test. i .

v

eoo/3




(xxiii) Fanrgiownt of the operations of the plant
ater Hechanice.t conpletion, and until satisfactory
conpletion of the perfoarmans. guarintee tests,

(xxiv) Hanwserent of %he operations of the plant for
24 narths arter provisional accentancc.

(xv) - The lachtion and nonination of & suitable ceramic
vares manulteturer tu invest in the project,
M . v

6. The followins; infourr ition should acconpany your quotations:-

t.1 Pric.: ’ T
The wrice fur oxecutine the works as stated -

abov. should b, stated in lunmp sun and broken
_dowr. under the following headings: ’

. B Local - Forecign
2 Compenent Componcent
6.1.1., XEnmircering ) -

services including
Licencas (if any)
Iesinn, Uorks .
supervision and
start-up,

- 6.1.2 Supply of goods ’ :
. F.O.8. . _
it 6.1.3 - PTransportation and - - .

Insurance to site.

6.1.4  Civil Uorks.

'6.1.5. Erection.

6.2.17 The terns of payment - L t L
for cach of the quoted . ) -
price in 6.1.1 to 6.1.5 .-
, : above should be stated ’ -
: under each heading.

6.2.2 The lunmp sun price should. B L
: further broken down into: - :

. : : fldor and Unll Piles
. Sanitary ‘arces
" Quarry Rqﬁipncnt;- ’
6.2 Dosirn Basis: )
The clay-characteristics for esch of the - .
: supmested locations ary attached as Appendices
1 to 4. Other desirn basis may be supplied

. on request, 1f the Ministry is given adequatce
notica, 7 . s

i




2.5

c. 10

- 76 ~ . T !

Plot_Plnn:.

Your juotation should be accompanied ‘by a proposed
nlot plar of the Quarry and plant. .-
Yreccess Nescrintion, sunply of Eguipment and
LSUIV1ICO prLcilitics

6.4.7  Process Description:

The process used should be described in = _
details, and accompanied with flow fdiagrams,
showing clearly majoriitems of eguipment. - -

_The method of quarrying should also be stated.

6.4.2 ° Prelimirary Lay-Qut:

" The preliminary Lay-Out of plant, utility
- buildings, etd. in relation to the site,

shculd be shown in a drawing. ' The plants - S

buildirgs should be clearly identified.

6.4.3  Tquibment List:

A list of major equipments to be supplied
should be nade. Each equipment should be
accompanied by the following information:-

Name of Equipment;
List of Probablé suppliers
3ize and any other technical data.

Tine Table:

A time table for the execution of the contrncf of the
bar-chart type should acconpany the quotation.

Unecifigation of Lroducts: |

A detailed technical specification of the pfoducts,
should he stated. .

Utilities and Zau Mat-.rialss

The expeerted consumntion of utilitics on an annual
bsis for gas, vlectricity, water, and Naw llaterials,
should be stated. A detailed specification of the
neeessary utilities, and Raw Materials should be given,

4 schedule of Contriactors personrnel thot will opcerate
the plant for the initial 24 months -trainins period-
should be given. The sehedule should iive conditions
of their stay in Hiseria,

Details of local personnel required to operate the
plant, and to assist in the construction chould he
stated,

The nanme of the marufactures of ceranic products as
well as the extent of it proposced investuent in the
rroject should be stated.  The marutacturer shoula

by

o)
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-

" give details of ius experience and the plants
he owns,

6.11 Contractor should give det2ils of similar projects
handled in the last 5 years, and their location.

7. Th¢ fictory should be capable of producing tiles
of the following sizes:- . .

Floor tiles - B"x8"; 4"x8"; 10"x10"
Vall tiles - - 6"x6" 5"x8" 8"x12".
8.  Your quotntion should rcach this Ninistry on.or bafore

12 noor. on Friday the 31st day of May <985. This Ministry is
not bourd to accept the lowest or any quotation.

Yours faithfully,

\ 4 | \
b PATCUHED “‘;1\ /, /—\,
R B o 4 ' /// e
‘// . L A A ,,.'_//,7‘:./
: /- (0. U. Onuwaje) S ’

Pid for Permancnt 3ecretary

‘ N . Ministry of Commerce and Industry.

t

[ .

; . " t
|

'

‘

Yr. 5.I. Oviasu .

.1 Faro Estate ive, !
1504 Ein ion Zoad,

" P.C. 3ox 848, :
Benin City. :

Caszco Int,,
Castlelock House,

22 o 3ey Road,
Zartleich Yanpshire,
Zngland,

Ceric Dutru

e/v Hoiife Led., - .
. 53 -~ €3 Broal Ztr-et,

A

F.C. 3ox 9210,
La_os, :

roli-->  Cekop,

02=950 wWarszuwa,
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CHEMICAL ANALYSIS

Igbanke - lyi-Ukwu [
- - n
Igbontor -~ - Tyioma
Ozarra - lgwuigwugwu
- = Ewebi o
- lduleha 1}
. R " ll
Iguoriakhi. - Ovbere Bush
- Ogbomoba Bus
‘Uzalla. = - Ezeko
- MINERALOGICAL COMPOSITION -
Igbanke - Iyi-Ukwu 1.
N » ,.u. 11
Igbontor + lyioma
‘0zarra © . - Igwuigwugwu
- Ewebi :
= lduleha |
. - . L lI
Iguoriakhi - Ovbere - -
. . -~ Ogbomoba
© Uzalla - lyioma
FIRING SHRINKAGE -
Igbanke’ -
Igbontor ° - Iyioma
Ozarra - - lgwuigwugwu
- Ewebi -
=~ Iduleha
Iquorigkhi - Ovbere - .
. - = Ogbomoba
Uzalla -

Ezeko

.

8

CLAY cmucr‘ncs

Alumiva Ferric:

T 1140

Silica Titania Lime
‘ . Oxide
L% L] S pd 3
65.258  18.285 110.004 -
76.484  17.145 ; 4,343 -
80.861 5,759 4.774 | - -
60.728 13.89; - 2.106 2.439 3.2
60.429  8.89) 4,146 - l0.8
58.485- © 23.002 0.016 - -
65.301 . 20.5%2 0.010 - . - -
59.080 . 16.567 .7.375  1.667 1.402
65.870 14.631 0.9% 2,220 2.8
67.010 12.447 3183 2,890 2.770
Ideal ~ CQlay Free Iron
_felspar Substance Quart: Oxide
T - - e S S
0.29 46.13 .- 43,62 10.00
0.165 43.301 56.242  4.343
. D0.07. 14.54 ., '74.06 4.27
©.9,83 30.6I . 40.14 2,11
.63 22,21 49.69 4.15
].08 57.71- 30.96. 0.02
1.16 61.57 40.57 0.0I0
12,28 36.23 - 34.29-— -7.38
7 6.78 33.88. 45.73° 0.96
1 3.62 29.82,  50.81 ° 3,18
9500¢ 10000¢. ~ -
X S S
. 6.84 - 7.40 -
-10.09 . 14,00
" 10.04 10.32
11,84 . - 11.80
11.36 ) 11.30
11.36 ' 12.32
- 8.64 T - 9.2
14.28 S )

~J —
E X - TN

Magnesia Soda Potash Sulphur _lonition Totel
Dioxide Loss
1 3 i 3 % > %
- 0.036 0.013 - 100.046
- 0.020 o0.008 - .851 , 100.85]
4,142 0.002° 0.009 - .603 100.15
2.106 1.044 0.622 - 13.412 99,571
- = 0.069 0,037 - 15.123 99.569
- 0.112 o0.071 - 18.302 99,638
- 0.168 0.029 - 14,133 100.233
1.008 0.270 ].812 - 10.938 160.1710
0.62]1 - 0.606 0.543 - I7.993 1€0.319
Trace 0.166 0.447 - 11.802 100.71%
Titania Calcium Magnes{ium Organic
- ‘Carbonate _Carbonate Matter
4 . % . * kS
- - - .21
- - 8.69 -
2.44 5.73 4.42 3.82
- 19.36 - 1.18
- C - - 10.25
. - - " 6.94
1.67 2.49 2.12 3.48 -
2.22 5.13 I.30 3.77.
.2.89 4.93 - 4.88
- 10500¢ 11000¢ 1150oc . 12000¢
£ b4 4 b4
7.36 8.20 10.05 12.50
11.50 - - -
©10.84 19.20- "20.52 -
13.76 11.96 . 14.48 23.50
11.36 12.04 13.28 18.64
12.44 14.80 16.36 16.60
9.92 10.16 .9.64 10.52
12.70 12.56 12.64 16.40
N ‘--'.I;A.‘. . [ - 2D
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FIRED COLOURS

- g500c  J000oc [0500C  110Q0C 11500¢ 12000c
lgbanke Light Light Light = Dirty Dirty *  Dirty
Pink Pink Pink - lvory Ivory Ivory
lgbontor  -lyioma- Pinky Creanm Cream  Cream Cream Cream
0zarra Cream L
0zarra -1 gwuigwugwu Ivory lvory Ivory Dark - Dirty -
. - Ivory . 1Ivory
~Ewebi Pebble Pebble Devon Not Fi r e 4
Cream Cream Cream i :
-Iduleha =~ Pale Pale Ivory White Ivory _ lIvory
, Lvory lIvory ) o ’
.Iguoriakhi -Qvbere Dull  DuM1 Dull T bul cull - Dull
’ " Pink  Pink Pink Pink Pink Pink
-0gbomoba Pale Pale Pale Pale v Pale Pale
Ivory Ivory -+ Ivory Ivory - - Ivory Ivory
Uzalla -Ezeko Creamy Creamy Creamy 'Creamy  Creamy "‘Creamy

White Khite White dhite’ White White

MOISTURE CONTENT, PLASTICITY AND DRY SHRINKAGE

v Moisture i Plasticity R Dry

1 — -— .q el UL Y ] wa e e

, Current L. Index - N Shrinkage T
C—ee e - . % ‘
Igbanke - 22.83 . oss . -7 620 :
Igbontor =~ - Iyioma . 32.85 . 3.4:] .. 8.40
~ Ozarra - Igwuigwugwu 32.70 : 5.2:1 §.50
o - Ewebi 33.30 A 13 SR 8.70
- lduleha 27.10 N ' S 7% 57 B - 8.30
lguoriakhi - Ovbere 33,75 -1 10.05°
' - Ogbomobe  36.30. C 3.9 ~7.40 _
vzalla - Ezeko  39.81 AR 513 R N A
. A rp—- g I L IR o g~ v -

e VT I R P P o
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h-rels INTZRNATIONAL

KATURAL €2€ EVAILAEBILITY

INDEL STAT

Informarion shax Heen olieczed Ain Bendei Stare from
N.N_P.C. and others, where associated and mon associated
gas is available in the Ughelli and Sapele areas. The
direct and official discussions with N.N.P.C. on <the
Subject wil) only be possible when an official invitation
is received from the Bendel State Government.

The tuo -ajor gas flelds 1n ﬁendel State, i.e. Ughelll/
Harr; and Sapele are shown on the attached'map (Attachment
1.

Sapele Gas Tield

Tre Sapele area is an important crude oil field with
associated and non associated gas and is operatz=d by il
Shell/N.K.P.C. A pas collecting system has been installed
to supply gas to the new NEPA power plant at Sapele

(1,028 MwW).

£ texporary gas station Is installed at Sapele-West at a
Pplace ca.led Abegborode. This station will soon be
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Jegicoroce.  LoN.FLL. are prolecting

KE. £8c line from Sben tc

ir. Ihe Kware State near the Niger

ntract to SEDCO is imminent. We

tc think that it will folliow

2il line from Warri to the

new rerinery of Kadure. The new gas station of Oben is
3ssunel 10 be located in the exact spot of the passage of
the crude oil line (see Attachment 2).

The -rode ©il Xine passes Tthrough Owa, {on the Benin Tity/
Onizsha road), located at a distance of 40 Jm from Benin
City. ﬂ.ﬂ.P_.C. further indicated that at a later stage
the gas will be supplied to Lagos from Oben. This gas
lire will necessarily follow the existing Refined Product
line coming_from “the Warri Tefinery, passing through
¥-N.P.C. Benin City Depot (Oregbeni_- 15 km from Benip
City of the Benin/Onitsha). Therefore one could logically

think that the project could be located in the Sapele
area.
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Progane t.58 Gas Temperature 20 °c

Isc-Burane 1.04

N-Ziztare 1.2¢

Iso-Fentane 0.29

¥-Pentanc 0.71
Bexane D.113
Hepranes 0.08

100 %

to the Sapele Nepa power pla
temperature. The scheme h
to Nera.

:reunder shows the 8as supply
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talance avaliatility of
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-TiZs oillzes Seprarztior takes Place at thisg station and
wle is Ttransferred by pipe to the Escravos ‘Crude oi}

Terzinal. This station will be transferred tc Oben within

The nex: tws yeérs. The estimated £as consumption of the

Ajackuta steel Plant will be 200.10% Scft/day. BMNNPC
indicated «that Tthere will de enough gas at least Yor the

NexT Iwenry years and Our requirement does wot Present any

At the gas Station itself NNPC estimated that the guantity
J

of Bas-presently flared ig 16 10 20.1p5 Scft/day, i.e.
three -Tirmes- mope than pur reqQuirerments. h




Ll..f 2res lr elsi ozInarclel by ThellsNNVILC.
Rovevey, Villlem: lirstrezricrn (v were rincz
€T Z_In Tz suprly Zzzz zornothe ypas collecting syster In thas
CUUIT D 2En awiEIrcec & CohRirelr by
= IILer new pre_ectec stesl plant
near Warri. It is repcrted that

Sth asscziazed and non-associated gases are available.
The gas pipe networy in the Ughelli/Warri is skown on the
sketch hereunder.

UTvRusL
\/ éAS STATiow

Ughelli/Warri Gas Field

Thne Ughelli gas field supplies gas to the Ughelli glass
factory and to a Nepa power station. As far as gas
aVailability'is concerned, location of the plant in this
area would not present any other problem than that this area
The Bendel

State Hnistry of Industriec also indicated that very

is reported .to be very crowded and swampy.

litrle land was available in this area.
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Your l.vtor No. D.113.Vel.VI/158 of Sth Ceinmlor, 1505
reforse Pleare rind the atteched diteils of Urez fortiliner
Looorts by this Finistry frow 1960 to 1SE5 and the total
¢atimated Ures demend from 1986 to 1990 (attachuent 1).
Attacha nt II, contains the Urea fertiliver requicemonts for
“radel, Ogun, Cyo, Lujon and Kuara States from 198) tc 1485
ind the ecstimaled restircment for these States from 1906 to-
1920, Attachnent I1I is the Quality Specification of the Urea

ently being imported by thie office,

RN A5 shown in the attachments, tine totsl astimcted Urcs
requirement for the five States from 1965 to 1990 of 109, 41¢
tonnes is only about 7% of the total projected Uria recurrciiont
(1,488,523 tonnes) for the country for the same period., ’
3. It may be necessery however, to note that the NAFCCH .
fertilizer ot Onmo in Port Harcourt hzs capicity of producing
&1l the Ure: recuiréments of . this country up till after 1997 .
end cven excess Urea for exports, -

4. 1 hoge yeu vill find the information provided usafui.
It may be advizetle sor You to txplore the 7Ozcibilisy of
Mzouiccturing posular.blond 1ike H0g 13=1%215, WN’K 12212217
+ 30 whose demind tha NAFCOMN Cnne .Plant cennot setisfy,

(:"_,) Te

L. 0. Ologice*
for: Director, FEZL,
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