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Abstract

The mission was realized as the ULIIDO project
No TF/SUR/81/001. The purpose of the project was to provide
technical assistance to the Suriname Governmernt in the
exploitation of non-metallic mineral rescurces and in the
plamning of the related industries in the country.

All objectives of the project were fulfilled.

The Government appreciated the tests of selected
Suriname non-metallics, carried out by the UNIDO-Czechoslovakia
Joint Programme for Intermational Co-operation in the Field
of Ceramics, Building Haterials and Ilon-metallic Iiinerals
Based Industries in Pilsen, liore tests are being requested.
In order to accelerate the industrial development, the
Government will require the twinning arrangement to be
established between the Suriname Govermnment Geological and '
Mining Service in Paramaribo and the UlIIDO=Czechoslovakia
Joint Progreamme in Pilsen.

The Suriname Govermment is interested in investments
based on the exploitation of local non-metallic raw materials,
such as kaolins, clays end silica sands., Thercfore, in 1901,
the Governmment will apply to the United Nations Industrial
Development Organization in Vienna, through the United
llations Development Prograrme, Port of Spain, to establish
two UNIDO projects for Suriname, The first project for 1982
will deal with the establishing of a ceramic tile plant in
Surinaie, The sccond, larger 4 yeer project to be started in
1982, will deal <writh the industrial exploitation of non-metal-
lics in Suriname,

The training programmes of Suriname teclhnicians will
be a part of both foresoing projectis.

There are other non-metallic raw materials in Suriname
which will be studied during the forthcoming period, such as
kyanites, vermicullites, yraphites, clays and sands,
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1ITRODUCTIOHN

- The Surinene Government requested the United Hations
Industrial Development Organization, Viemna - the ezecutiuy:
agency for the United llations Devélopment Irogrermc, in 1979
- and 1980 to conduct tests of selected local non-metallic raow
materials, The UNIDO-Czechoslovakia Joint Prograrme for
International Co=operation in the Pieid of Ceramics,

Building liaterials and llon-metallic liinerals Based Industries
in Pilsen was authorized by the Joint Committee to carry out
the tests, The report on laboratory tests of Suriname clays,
glass sands and kaolins showed encouraging resulis, Therciore,
the Geological and Mining Service, Suriname, shipped
additional 5,000 kg of Suriname kaolins as 3 samples from

the Onverdacht mine and asked to conduct scai-industrial iests
of ksolin washing and upgrading, including their evaluation
on possible industrial exploitaiion. Partial Reports and
Summary Report were submitted to Suriname. The Suriname
Government then requested the UIIIDO-Czechioslovakia Joint
Programme's Chief Executive to come to Suriname in order

to nepgotiate all conclusions and recommendationa and to aszint
the local authorities in preparing other projects #or the
implementation of other posuible ventures based on the
exploitation of locally available non-metallic natural
resources, The UllIDO-Czechoglovakia Joint Prosramme reports
were cvaluated positively, The Suriname authoritics requested
to carry out tests of other raw materials, such ac kyenites,
silica sands and clays as the result orf joint activities
during the UNIDO mission Lo Surinamc. "The twinning

arrangement between the Govermment Geological and Mining
Service, Paramaribo, and the UlIDO=-Czechoslovakia Joint
Programme, Pilsen was requested as the mean for the
acceleration of indusirialization in Suriname,




The Kaolin Steering Committee decided that the first
priority was the establishing of a ceramic tile plant
(producing wall and floor tiles) with the annual capacity
of 200,000 m? which should cover local demand. The UIIIDO
assistance was requested in the project "Establishment
of the Ceramic Tile Plant" in 1982, total estimated costs
amounted to US § 35,000, This project was composed of two
missions to Suriname of an industrial economist and an
expert in production and technolosy. Provisions for training
of'Suriname technicians abroad and for raw material testing
were included,

To follow the comprenensive evaluation of local kaoling,
sands, ky=nires, cleys and other non-metallics and to
implemert thelx industrial exploitation, the Swriname
Govermment decided to request the UHIDO assistance in the
4 year project "Indusirial Exploitation of Hon-metallicg"
started on 1 July 1952, Total estimated costs amounted to
Us & 639,000, U3 g 150,000 of which should be covered by
the Suriname authorities for the purchase of necessary
laboratory equipment,

The Suriname Govermnment was interect:d in the development
of training programmes as a part of both foregoin:; projecia.

T™wo of main kaolin deposits were visited, In the localiiy
of Onverdacht, bauxite mining rights belonged to the Billiton
Company. With the existing mining equipment, the company
could extract yearly, jointly with bauxites, another
350,000 tons of kaolins, In lLicengo, bhauxite mining rights
were issued for the Suralco Company. Large deposits of keolin
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reserves are opened and the company conducted the evaluation
of kaolin deposits. llessrs., Huber, U,S.A. also visited thesc
deposits.

Laboratories of the Geological and lMining Service

- were vigsited and available equipment evaluated, The list of
equipment, necessary foxr the accomplishing of e:zisting
facilities, was handed over to the Geological and Mining
Service as the basis for the extension necessary for the
evaluation of non-metallics., The basic syatem for evaluating
technological properties of locally available clays was
introduced,

Very important nejotiations werc held with the govern-
mental officials in comnection with the future industrial
exploitation of Suriname natursl non-metallic resources,
such as with '

- LIDEX, :
. = Hinistry of Development,
Kaolin Steering; Committec, [
- Government Geological and Liining Service,

The positive resulis of the mission were achieved as
Joint efforts of all interested representatives of the
Suriname Government, UIlDP assistance during the expert‘s
miseion to Suriname and the UNIDO expert s activities in
Paramaribo and in kaolin mines,




I. FINDINGS ALD RECOMMENDATIONS

1. The Suriname Government is interested in invegstnents
‘based on the exploitation of local non-metallic raw
materials, such as kaolins, clays and glass sandz.

- 2, Tae Suriname Government has appreciated the results
obtained by the UNIDO-Czechoslovakia Joint Programme
in Pilsen in conducting the tests of Suriname raw
materials,

3. In order to speed up further development, the Suriname
Govermment is requesting to establish the twinning
arrangenent between the Suriname Govermment Geological
and Mining Service in Paramaribo and the UNIDO-Czecho-
slovakia Joint Programme in Pilsen,

4, The Suriname Government will apply to UilIDO Vienna,
through UNDP Port of Spain, to authorize the
UliIIDO=Czechoalovakia Joint Prograrme in Pilsen to carry
out further necessery testis of crystal ¢lass manufactured
from Surineme glass sands, of Suriname kyanites and
kaolins.

5. In 1981, the Suriname Government will apply to JI'IDO
Vienna, through UIIDP Port oi Spain, to establish two
UNIDO projects in Surineme in order to accelerate
the industrial development based on the expleitation
of locelly available non-metallicas
(a) Establisiin of & Ceramic Tile Plant

1902, estimated total costis amount to
Us ¢ 35,000




(b) Industrial F:xploitation of Hon-metallics
1182 through 1986, estimated total costs amount
to US § 639,000 allocated for the four year
project

6. The Suriname Govermment has 1equested that a
training programme may be realized for local nominees
" in the UNIDO-Czechoslovakia Joint Programme and the
Research Institute for Cexamics, Refractorics and
Non-metallic Raw katerials in Pilsen, Czechoslovakia,
as a part of both foregoing UNIDO projects.

Te The Suriname Government is interested in the following
- industrial ac . (ties based on existing local
non-metallic raw materials: '

{a) Development of ceramic industry

(b) Exploitation of existing extensive kaolin depogits
directly in the ceramic and refractery industries
or after weshing and refining as fillers and/or
pigments in the paper, rubber and cable industries

(¢) Eotablishment of the glass manufacture for the
exploitation of locally availeble extensive
reological reserves of high purity silica sends

(d) ¥xploitation of other non-nietallics available in
the country, such as clays, graphites, vermicullites,
pegmatites and kyanites

(e) Completion of existing laboratories of the
Government Geologicael and llining Scrvice,for technolo-
gical evaluation of available non-metallics

L DU
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II, SUBSTANTIVE SECTIONS

Kaolin Steering Conmittee

Suriname Govermment Geological and Mining
Service, Paramaribo

Kaolin déposits in Surinamé
Building Brick Kanufacture KERAM in Suriname
Index, Paramaribo

Requests of the Suriname Govermment for the
UNIDO-Czechoslovakia Joint Programme

Cost estimates of the required UNIDO pxoject
"Igtablishing of a Ceramic Tile Plant" [including tvio
Job Descriptions '

Cost estimates of the required UNIDO project
"Industrial Bxploitation of Hon-metallics" includiiny
Job Description for the Adviscr in the Industrial
Exploitation of ilon-metallics

ILlemorandum to . L, Iinister for Development,
Dr, ¥, H. Dahlberg, dated 9 Hovember 1901
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1, Kaolin Steexring Commitiee
(30 October 1981)

Thz: Kaolin Steering Committee of the liinistry of
De' zlopmeat was represented by the following persons

Mr, We Lim A Po, Chairman of the Kmolin Steering Committen

Hr, Ir. KeSesAe Ng A Them, Deputy Director, Ministry of
Development

Mr. E, Kasimteg, B,3c,, Process bngineer, Government
Geological and Mining Service

and

Mre Zo Ao Engelthaler, UINIDO Technical Assistance Lxpert
and Chief IZxecutive of the
UlTIDO=Czechoslovakia Joint Programme
in Pilsen 3

ire Zs Ae Engelthaler briefed the Steering Committec
on the results of the raw material tests carried out by the
UNIDO-Czechoslovakia Joint Irogramme in Pilsen,

The foliowing subjectis were negotiated afteiviords:

(a) Pollowing the encouraging test resulis of Swriname knoling
and clays, the Steering Committee decided that a UIIINO
project on establishing the ceramic tile manuiacture
(wall and floor tiles) would be the first priority.
Local annual consumption amounted in average to 200,000 1
of ceramic tiles Imported mostly from Brazil, It was
expected that the starting capacity could bhe +{hen cirvrded




(b)
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L)
~ to covertne need of sclected neighbouring countries

markets. To review all important questions, the

Peasibility Study is to be made by the Indugtrial

Bconomist during a 2-month mission to Surinnme and the
assistance of the UHLIDO Fxpert in production and techmology
of ceramic tiles is to be extended to the Suriname
authorities during a 3=-wecek mission to Paremaribo in

April 1982, Individual training of 2 Suriname nominces
during 4-week peiiod will be requested through UNDP

Port of Spain: by the UNIDO Training Section Viemma.

The tests of Suriname kaolins made by the Joint Progrorme
in Pilgen indicated different industrial exploitation
possibilities, Messrs, Billiton and liessrs. Suralco
(subsidiary of Alcoa) arc doing their ovm exploration
work, llessrs., Iluber, U.,3.,i, were also interested in
Suriname kaolin deposits in Moengo. The following
directions were discussed:

1) Pillers for paper making

2) Fillers for rubher and cable manufacture; the local
authorities have not yet studied the world market
potentiality.

3) Refractdry erog and fireclay making; apgain, tihe new
vay of commercial exploitation has not yet becen
considered but the UNIDO expert was requested to
conduct round tavle discussion with the Billiton
and Suralco Companies,

4) Ceramic manufacture based on tlhie exploitation of locnl
raw materials should be developed in Suriname., The
first step was the ceramic tile project, A 4=ycar
UITIDO project proposal should be drafted by the




(c)

(d)

(e)
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UNIDO expert as to create the basis for
co-ordination, assisting a further develcpment
based on local naturel resources,

The Surineme Govermment was interested in establishing
crystg}_élg§p manufacture based on locally available
first-clags sands provided that a partner is found

who would be able and willing to participate in the
joint venture as far as technology and marketing is
concerned, This partner should preferably be Ifrom
Czechoslovakia,

The Govermment expectved that laboratory facilities,
available locally after being completéd, should be
exploited for conducting all neceasary tests of
non-metallicas in the future, '

The Suniname Govermment éxpected thatlﬁhe twinning
arrangement should be made with the UNIDO-Czechoslo-
vakis Joint Programme in Pilsen,
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2, Govermment Geological and Mining Sexrvice of Suriname

Visit and negotiations were held oa Saturday,
31 October 1981,

Present:
. Drs. L. de Rooy, Director, Suriname Geological
and lining Service
Mr, Ir. R, He Goossen, Director, Dpt of Development

Mr, W Lim A Po, Chairman of the Kaolin Steering
Committee

Mr, Eo Kasimbeg, BesSce., Process Ingineer, Geological
' and Ilining Service

lir, Do Bradley, Acting Chief of Laboratories
and

Mr, Z., A, Engelthaler, UITIDO Teciinical Agsistance I:xperd
and Chief Executive of the UNIDO-Czecho-~
slovakia Joint Programme in Iilsen

Mr. Ko 5s Burke, Chief of the laboratory (UIDP) wasz
on leave

1) The existing laboratory fecilities were inspected.
The Geological and Mining Service is equipped with
well functioning laboratories in which all chemical,
microscopy and mineralogical analyases are made,
Laboratories are managed very well, Samples sent
from the fields, such as rocis, ores, sands, seltny
and clays pet their numbers and then are processed
by grinding, crushing, pulverizing, drying, fusion,
etce Average samples are then analyzed by the L-ray
flourescence, atomic absorption or Xeray diffraciion
methods,




2)

3)

4)

5)
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Laboratories are equipped with a 2 cubic meter drier
(up to 110°C) with a small laboratory kiln (up to
1,200°C) dimensions 25 x 15 x 30 cm, other 2 small
laboratory ovens for fusion of samples and with

a small lahoratory press for tablet pressing,

To enable the Geological and Liining Service tc
conduct testing and researching in ceramic and
non-metallic minerals, the present laboratories
will be expanded. The UNIDO adviser hended over

the list of equipment to be purchased for technolo-
gical tests of non-metallicse.

The UNIIDO-Czechoslovekia Joint Programme Report on {
Washing Tests and Technological Bvaluation of Surinome
Kaolins was appreciated as a very ;;ood onc, Different

ways8 of industrial and coumercial exploitation of

Suriname kaolins and other non-metallics can be

applied, Therefore, the Suriname Govermment will

epply to UIlDP for a 4=year project in which all ways

night be realized., Project costs are eatimated

to be U3 § 639,000,

The Suriname Government will submit the official
request for twinning arrangement wifth the Joint
Propgramme in Pilsen, The governmental requests
towards the UlIIDO=Czechoslovakia Joint Iiogramme
are specified,

Laboratories of the Geological and llining Jerv-ce
have elaborated the technology of red brick making
applying 3 local red clays; scmi-industrial tesis




conducted in Guyana showed very promising resulis
and, therefore, a modernization of brick industry

is expected,

The UNIDO adviser submitted all requested information .
related to the brick industry to the locel authorities.

6) The basic system of evaluating technological properties
of locally available clays was introduced.
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3. Kaolin deposits in Suringme

There are more than 10 kaolin deposits in Surinarme
/Annex 1/, The best quality of kaolins . refers +to those
which occur under a layer of banxite, Those deposita are

l. kloengo - tauxite mining rights of whdch belong to the
Suralco Company '

2. Onverdacht - bauxite mining rights of which belong to the
Billiton Conmpany '

3e Several localities inside %the country; no mining rights
have yet been established.

As far as geological reserves are concerned, their
evaluation is being cairied out. In general, there is no
doubt that kaolin reserves in Suriname are very extenaive,
People from the Geological and Iining Service, Paramaribo, mpen':
of millions of tons., It can be tvaken for granted that
the quality of) kaolins in each locality is considerable,

The contact between the bauxite and the underlying lkaolin
is in general rather shorp but the plane of contacts is irre;m-
lar and locally tie bauxite formis deep pockets in the kaolin.,
The genesis of bauxite as well as kaolin deposits han not et
been defined. The untill now made analyses indicate thait the
kaolins werc rormed of different types of rocks and under
different conditions.

The Billiton Company (lirs As R. Gocde, Pinance llanaor
end other techinical stafi) , The Company ovms mining rights
in one bauxite mining area in Onverdacht, & part of which han
already been exiracted, They mine in a 1,700 m wide stripe

\
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excavating 120,000 m2 of area with bauxite annually. With

the present mining capacity, they have evaluated prooven
reserves for other l2 years but the deposit has net yet been
limited.

Company's geologists believe that the kaolin deposits
~are sedimented ones in Suriname. With the present equipment
the Company is able to extract additional 350,000 tons of
raw kaolin yearly, otherwise the excavated pits with under-
lying kaolins are being filled with the overburden so that
kaolin reserves dissappeare under a disordered layer of
overburien,which creates big economic losses for the future
extraction of kaolin.

The Company dries excavated bauxite in a rotary drier
at the temperature of 160°C and ships it directly by seca
transport, '

In the nmine, a stripe of about 2 = 3 m of overburden
is created by a plastic grey clay which gives the impressicn
to.be a awvampy claye. i\ sample of 5 kg will be taken by the
Geological and Mining Service, Paramaxribo, and gseut for
testing to the UlIIDU-Czechoslovakia Joint Prograrme in Pilsen
a3 such a clay might be needed for the development of locul
ceramic manufacture,

The Suralco Conipany, Suriname Aluwainium Company
(Mre. A, A, Meijer, Worlks llanager, lloengo, and liv, ‘ong,
Company' s ;eologint). Suralco initiated a geological
exploration progreamme to evaluate the commerciel potential
of kaolins which underlie the bauxitc deposits in the lioen;n
area /Ammex 2/, The drilling programme was devided into




3 phases, the third part of which was started on
28 August 198l and will be finished in the seme year.

The most promising res.lts, as far as the quelity of

kaolins is concerned, were achieved from the Rilkanau hill
which, therefore, was drilled in all three phases /innex 3/,
Preliminary results show the kaolin brightness to bhe up to
83 which, after chemical bleaching, can go up to 90 wnatb
will be the first-class raw material for coating pipments,
Messrs. Huber, U,5.i., visited the lloengo area some time ago
and took samples from the Rikanau mine,

There is a very little overburden above the bauxite
deposits in lloengec. Therefore, excavated hugh area of baw:ite
showmkaolin on the surface which, aifter a certain time, is
replanted with necdle or leave trees. Hence, the kaolin
reserveg are very extensive and accessible in all areasz from
which bauxite wes mined out., Thercfore, kaolin e:ztractiorn
coats will be -rather low, ;

The mined out bauxite is then delivered by railway
to a plant in the Licengo city where it io crushed in a
hemmer mill and dried and/or calcined in 5 rotary lkilns at
the temperature of about l,OOOOC.

The geology of kaolin deposits in iloengo is an interosting
one, The layer of kaolin, undergoing bauxite denogits, i-
created as the secondary sedimented deposit,which can he
visually secn in different horizontal layers. Its thicluess
amounts to 12 = 15 meters. But under this sedimented knolin,
there is another thick primary layer of partly keolinized
granites which shows lower yield of extraction of pure

‘e ’




kaolinite and is more contaminated with colouring oxides.
Therefore, for industrial exploitation of Kloengo kaoling

in the paper industry, the upper layer of kaolin is to he
taken into consideration,




4, Building Brick Hanufacture KiRAIl in Suriname

About 26 km far from Paramaribo in the direction to the
International Airport, ithere is a private faclory, ovmed by
Messrse. Abdulhak, Ramdihal and Andhoe, producing plain briclks,
perforated bricks, roofing tiles and paving blocks which,:
beside the concrete block manufacture, is supplying
local market with building mateiiala,

As raw materials, two basic components are blended

1 volume of red sand excavated necar the plant,
2 volumes of plastic clay which is brought from the over-
burden of a Suralco bauxite mine,

The mass preparation hall is equipped quite well, In the
established ratio, bLoth ravw materials are blended on a helt
which carries them into the single cylinder mill from where
the greea mixture falls into the double shaft mixer, it isg
watered, deaired in tihe vacuum chamber and extruded throu/h
the appropriate mouti, Ixtruded green products arc then cng
off. They are of a good appearance, Roofing tiles are
repressed on a hand operated device,

Drying is made in open air driers. Dry bricks arve scnt
into the provisional kilns wood fired from the bottonm. "o
have all bricks fired, the cycle of one kiln amounte to & dayse
Pired bricks show good appearance, good mechianical properties
and high porosity,

The daily output or 40,000 bricks is only a part of
tlie total capacity of the factory, The iimiting part of the
processing are kilns, As we were informed, the ovmer intends




to build up normal wood-fired kilns to cover existing demend.
fhere is no doubt that the quality of products will go up,
especially that of paving blocks which should be more
vitrified for their application.
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llegotiations with the Dircctor of Index were held on

Viednesday, 4 November 1961 in Paramaribo,

Pre

Mr,
Mr,
Mr,

and

ir,

1)

2)

sent:

Leter, Diréctor, Index

We Lim A Po, Chairman of $iie Kaolin Steering Committee

Be Kasimbeg, Irocess Engineer, Geological and Mining
Service, Paramaribo

Zs A, Engelthaler, UsiIDO Technical issistance Ixpert
and Chief Bxecutive of the UifIDO=-Czechoslo-
vakia Joint Programme in Pilsen

The following conclusions wexre made during the meecting:

The Suriname Govermment is interested in investmenis
based on local non-metallic raw materials.

The Govermment has appreciated the results obtained by

the UNILO-Czechosglovakia Joint Programme in Pilsen in
conducting tests of Suriname raw materials. Iu orde> to

speed up further development, the Government will apynly

to UIIDO Viemna, tihwough UMDP Port of Spain, for establishing
the twimning arrangement between the Geological and lining
Service, Paramaribo and the UNIDO-Czechoslovakia Joint

Prograime, Pilsen,

3)

The Govermment will apply for conducting further tests
of Suriname raw materials in the UNIDO=Czechoslovakia Joint

i
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Programme, namely

(a) glass sands:- - scmi-industrial tests to produce
crystal ilagss table ware

(b) kyanites .= =~ Yasic la.oratory tests as kyaniteo
] have not yet been tested
(¢) clays - basic laboratory tests of newly

discovered clays

4) The Government will apply, in 1981, to UJIDO Vienna,
through UNDP Port of Spain, to establish 2 UNIDO projects
for Suriname:

(a) Bstablishment of a Ceramic Tile Plant, 1902
estimated total project costs - U3 & 35,000,
composed of 2 missions to Suriname (industrial
economist and expert in production and technology),
training of 2 nominees in Furope end raw material
testing '

(b) Industrial Ixploitation of Non-metallics, 1902 = 1966
estimated total project coste - US ¥ 639,000 for
the 4=year project atarted 1 July 1902, terminaled
30 June 14986, composed of project co-ordinator,
short temrm consultant missions, expert travel,
subcontractor activities, including tects abroad,
training of local stvaff abroad and purchese of
laboratory equipment

5) The training prograrmes for Suriname technicians will be
defined as the parts of both UNIDO projecis.




6) The Suriname Govermment requesis UNIDO Headquariers
to be supplied with more copies of the UIIIDO=-Czecho-
slovakia Joint Programme test reports on Surinane
rovr materials,
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6. Requests of the Suriname Govexmnment
4o the UNIDO=Czechoslovakis Joini
Prograsme in Pilscn

The Suriname Govermment rcquests the UllIDO-Czechoslovakia
Joint Programme in Pilnen to extend its assistance in the
following stcps: '

1) To conduct laboratory tests of Suriname kyanites.

2). To carry out semi-industrial tests for cryctal glass
table ware menufacture with Suriiname plass sands taken
from 2 localities., The shipping costs of raw naterials
will be covered by the Surineme Goveinmment,

3) To assist in fi-din;; out a possible glass company, preierably
from Czechoslovakia, which might be interested in the Joint
establishing of crystal glass manufacture in Suriname,

4) To recommend potential suppliors of laboratory cquipment
Tfor establishir.c a tecimological laboratory as a Division
of the Geological and Mining Service L. voratories in
Surineuic.

5) To asaist the Goveimment in colleciing estimated prices
of technological equipment for a ceramic tile making plant,
200,000 m2 annual capacity, clecirically heated kilns,
from potential Juiopean suppliers,

6) To agree with the establisiing of the twimning arransement
beiween the Geological and liining Sexvice, Paramaribo
end the UNIDO=Czecuoslovakia Joint Frogramme, Iiloen.

7) To send a copy of the Report on Washing Tests of Surineme
Kaolins to the Government,

8) To supply the Govermment wilh the Ul publication on
Peagibility Jtudy preparation,

9) To conduct tests of swampy clays from a Billiton bauxite mine,

L}
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_10) To provide the Government with the publication on
Art of Composing Wall Tile Bodies",

.
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7. Cost Botimates and Job Descriptions
Lor the reguired UIIIDO project
"istablicshment of thc'Cormuic PTile Plont"

UNIMED IATIONHG IMDUSHRIAL LUVILODIIIT ORGAHIGATION

: Botabligisiont oi the Ceramic Tile Plant
/Botinated Coats - UG 4 /

e,
08

1, Imdustrial bconomict,
2 month mission to Suriname
to conduct the Peasibiliiy Study
Ex})'lrt conta 2 m/l‘.l XXX 10,800

Travel 000000000000 0000000 2100(-)
Total ‘ 12,800

2o Dxpert in Prodnection and Teclhinolopsy
3 week miggion to Suiinoue ~
to provide tocimical assigtance

lizpert counts 3 m/v'  eeeee 14050
Travel eeesssessecsecssseses 2,000
Total 6,050

3, Trainins
2 Surinomesc, L nmnontiv each

Training costs 2 m/m cosoe 2,000

ilravoel ooa‘ao:coooooopoooooo ’_1;3_000
PTotal 6,000
4o Raw maiverial tesvingg
Testing fees ss0eseevcsvree 4,500
S]liuﬂj.nu' COSLE evvecsossssse 500
‘ Total 5,000

Yotal 1+2+3+4 29,050
. Jay 30,000

5. 14‘1)91' cent Overheadss 000000 sooovececre 4,200
6. Unforeseen 0000000000000 0000000 0000000 800

Grand total 1l+2+3+4+5+6 Us g 35,000 y




UNITED HATIONS INDUSTRIAL DEVELOPMENT ORGAIIIZATION

JOB DESCRIPTIOH

. Post title: gionomic Adviser in Establishing Ceramic Tile
ant '

Duration: 2 months -
Date required: First quarter of 1932
Duty station: Paramaribo, with travel within the country

Purpose of

project: To carry out Feasibility Study on establishing
ceramric tile manufacture and to adviase local
Government in the plamnin;; for the establishing
of related indugtries in ithe country.

Duties: The expert dwiing his assignment will be attached

to the llinistry of Developrient of the Suriname
Government and to the Steering Committec established
for the implementation and egtablisiment of the
Ceramic Tile Plont, and will be expected to

1) study all former available reports on raw
materials and teclmmologies for wall and iloor
tile manifacture

2) collect daka necessary for the Peasibility Stndy
such ag

(a) to review all available suitable raw
naterials "

(b) to evaluate the market potentialitly for
ceraiaic tiles, dimmerxware, saniivary wvare
and artistic ceramics and to foycast the
pogsible neighbouring countries needs

(c) §o collect all enzineering data neccssery
for ihe establighing of the ceiamic tile
plani in Surdname

3) conduct the Peanibility Study Ffor the estebhligluiont
ol the eeramic tile plant




4) assist the Government in preparing rcqueat
for quotation of the manufacturing equipment
for the new plant

5) assiat the Goverrment in recommendiuy other
ceranic manufactures to be established in
Suriname

- 6) frain the counterparts in conduciting
Feanibility Studies

The expert will also be expected o prepare
a final version of the Feasibiliiy Study and
his Final Report setting out the findings of hLis
mission and his rccommendations to the Government
for further actions whiclhi might be takeu.

Qualifications: in industrial economist experienced in the
establishing of tile and cecramic manuiactures

Language: Inzlisi
Background
infoirmation: The UIIIDO-Czechonslovakia Joint Prosraume in

Pilzen, caxricd out testu For the evaluation
oY Surinare clays, i;lass sands and kaolins.
The results obteined indicated the teclmicrl
feascibility of industrial crploitation of
Surinane non-metallic raw materiels, During
the mission of UIIDO expert (T#/3UR/GL/001)

in 1931, the Govermment decided that the Jirast
priority would be given to the catablishing

of the wall and floor tile plant with the
annual capacity of 200,000 me of tiles

100 z 200 mm, 100 £ 100 rwa, 150 = 150 nmua and °
200 = 200 mm., The luture ecxtension for possible
export to reighbouring countries is to be
taken into cousideration as well as possible
completion of the production assoritmnent by
dinnerware, sanitary ware and artistic
gouvenirs,
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UHITED FATIONS IGLIDUSTRIAL DEVELOFILEIT ORGAIIIZATIOHN

JOB DEGCRIPTION

Post title: Expert in Production and Technology of Ceramic
Piles (vall and floor tiles)

Duration: 21 days
Date required: April 190
Duty station: Iaramaribo, wiihh travel within the cormtry

Purpose of

pro jects To provide tecimical assistance to the Suxrinane
Govermment in testing, rescarching, evaluaiion
and industrial exploitation of selected ceramic
raw niaterials and in {he planning for the
egtablisiment of ceramic industry in Surineme,

Duties: The expert during his assignment will be attached
to the lLiinistry of Development of the Suriname
Governmeni and to the Gteering Commititec
esiablished for the implementation of new
industrial activities bascd on the exploitation
of locally available non-metallics, and will
be expected to

1) orief tie Goverrment on the results of raw
material tests carried out by the UI'IDO-Cze-
chosloval:ia Joint Progronme in Pilsen
(ceraulc clays, kyanites, crystal table ware
manufacture)

2) recommend potential world suppliers of ceramic
laboratory equipment and assist the Goveriment
in selecting the best ones

3) agsist the Govermment in preparing request
for quotation of the coramic labozratory
equipment

4) recormend potential world suppliers o
manufacturing equipment for the ceramic tilc
plant, equipped with elecirically heeted kilns
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5) train local counterpa.'ts in preparing
ceramic blends of local raw mate:ials
for different ceramic manufacturcs

6) deliver lcctures on ceramic teclmologies
in the University of Suriname

7) evaluate locally made tests based on the

ULIDO-Czecnoslovaliia Joint Programme reporis
and recommendations and suggest further steps
for tcchnmology preparation

8) identify training needs and recommend
programucs for training of local personuel

The expert will also be expected to prepare
his inal Report setiing out the findings of his
misgion and lLiis recoimmendations to the Government
and for furtier actions whiich might be taken.

Qualifications: A techmologist experienced iun testing,

Language:

Background
information:

researching and production of ceramic wall and
floor tiles

English

The UNIDO-Czeciioslovakia Joint Programme in
Pilsen, CSSR, carried out tests for tie evaluation
of Suriname clays, glass sands, kaolins, kyenites
and other:mon-metallics., The results obtained
indicated the feasibility of exploration of
Suriname non-metallic raw materials, Durir.

the mission of UNIDO expert (TF/SUR/61/001)

in 1981, tlie.Surinaune Govermment decided the
first priority to be in establishing the wgll

and flooyr itilerplant with {the ammual capacity

of 200,000 m2 of %ilec 100 x 200 mm, 100 z 100 mm,
150 %z 150 .mm and 200 :z 200 mm, The future
extension of the plant for possible export

to neighbouring countries is to be taken into
consideration as well as possible completion of
the production assoriment by dinnerware, sanitary
ware and artistic souvenirs,
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8., Cost Estimates and Job Description
for the required UIIINO nroject
"Tndusitrial Exploitation of MHon-metallicg"

UNITED FATIONS IIDUSTRIAL DEVELODLIENT ORGAIIZATION

Industrial Exploitation of Non-metallics
/¥stimated costs - Us & /

1982 1983 1954 1965 1986

6 months 6 montin
I.
Pro ject
co-ordinator 32,400 64,800 64,500 64,800 32,400
Short-term '
consultanis 6,200 12,400 12,400 12,400 6,200
Bxpert travel 2,000 6,000 6,000 6,000 2,000
Subtotal I 40,600 £3,200 63,200 83,200 40,600
II, |
Bubcone
tractors - 25,000 25,000 - -
Training - 2,000 &,000 4,000 -
Laboratory
equipment - 60,000 60,000 30,000 -~

Subtotal I+II 40,600 176,200 176,200 117,200 40, 600

Project costs 1962 thwrousih 1956  seeeceesessses Ui ¥ 550,000
14 per cent OverheadsS seeecescscvecorssssescses US 4 7T7,100
UnfOreSeen oosovesscossssssssssssssssssssssssee US B 11,000 +/
Total project costs 1982 through 1906 seescoees US é ””.C

-t

\.

+/ Ig:luding the purchase of the project car necdu for ricld
trips.

liote: Laboratory equipment value of 150,000 US ¥ to be supplied
by the Suriname Government .
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- UNITED HATIOHS INDUSIRIAL DEVELOPLENT ORGAMNIZATION

JOB DLSCRIPTIOL

Pogt title: Adviser in the Industrial Exploitation of
. Hon-metallics :

Duration: 4 years
Date required: 1 July 1902

Duty station: Paramaribo, with travel within the country
and possible intvernational travel

Porpose of

project: To advise the Suriname Govermment in the industrial
utilization of local non-metallica, suchh a3z in
dressing of kaolin, application of kaolins in
the paper, rubber aind ceramic and rciractory
industries, utilization of clays in the ceramic
and brick indusiries, exploitation of glass sends,
kyanites and others,

Duties: The expert will be attached to the Liinistry of
Development of the Surinaime Govermment and to the
Steering Committee established for the development
of new industiial activities based on locally
available non-metallic raw materials, and will be
expected to

1) sftudy previously ‘elaborated reports on Surinaue
non=-metnllics

2) advigse and puide all additional e:zploration
worlk necessary ior the verification of the quan-
tity and ¢rality of kaolins, clays, slacc aonds
and kyanitces

3) define additional equipment for the Geological
and Mining Service necessary for the commercial
and tecimical evaluation of local non-metallic
“raw materials as well as for testing ceramic ond
refractory product

4) prepare a test wenual for testing and training
of local stcff of the Geological and hining
Service in conductiug all teasts

5) Co=operate with the assisned consulting companies
abroad; determine with them all details for the
exploitation method to be adopted for local
conditions and develop with them the beat




6)
7)
8)

- 9)

10)
11)
12)
13)
14)
15)

| 16)
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manufacturing process to be applied for
up-grading, dressing and industirial utilization
of selected Suriname non-metallics

advize energy inputs for different manufacturing
processes and select the most cconomic ones
detcruine and test the neccessary water resources
available for processing selected non-metallics
conduct feasibility gtudies ifor different
opportunities of commercial e:ziploitation of
Iocally available non-metallics

preparc request for quotation for eveluated
industrial ventures, including specification

of process wmachinery and cquipment for
international bidding ,

study and advise the most economic way

to transport and ship products locally as well

as abroad

advice other possibilities of industrial
exploitation of presently known but also uewly
discovered non-netallics

define tiie necessary terms of reference for
additional short term assigtance for particular
advice in the establishment of plants _
maintain connections with the UNIDO-Czechoslovakia
Joint Programme in Pilsen in questions of raw
material testing, energy consumption and industrial
processing )

prepare the programme for training Suriname staff
in different industrial prooessings -{ non-metallics
delivexr lectures on kaolin refining and on ceramic
and refractory technologies in the University of
Surinanme

advise in further international assistance

Language: English

Qualifications:

Background
infoxrmation:

Chemical or Gilicate Chciistry Ln/;inecr or
equivalent with extensive knowledge and experience
i1 non-metaellic raw matexrial dressing, up-grading,
in researching manufacturing technologies and in
applications of non-metallic raw materials and
ceramic and refractory produciso, Experience in
Feasibility Study making and in training is
esgential,

The Govermment of Surineme requested tihe United
Hations Industirial Developuent Organization,

the executing agency rfor the United liations
Developuent Programme, to carry out testg orl
selected non-metallic raw materials, The UJINDO=Cze-
choslovakia Joint Programme for Internatiotal
Co=operation in the PField of Ceramies, Building
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Haterials and Non-metallic Hinerals Baged Industries
in Pilsen vias authorized to carry out tests of
Suriname clays, glass sands, kaolins and kyanites,
Performed tests were encourggjing and the Suriname
authorities sent another shipment for semi-in-
dustrial testo of local kaolins which showed

that Suriname kaolins coulb be utilized in the
papcr, rubber, cable, refractory and ceraric
industries, Glass sands of Suriname sghow very high
purit:r and their main composition is favourable
for glass nmaking. Kyanites can be exploited in

the refractory industries, The expert will advise
the Governmment in co-ordinating activities in

the field of non-metallics and carry out joinbly
specific duties as meniioned above,




- 37 - - 1
9. Hemorandum

To: He E, ilinister for Development, Dr, L, He Dahlbery
From: 2., A. Bungelthaler, UNIDO Technical Assistance Expert

and Chief Iixecutive of the UIIIDO=Czeclioalovakia Joint
Programme in Pilsen

Subject: Industrial exploitation of Suriname kaolins

I have been pleascd to have the opportunity %o brierfl
youf officials on the results obtained during the testing
of Suriname non-metallics in the UIIIDO-Czechoslovakia Joint 4
Programme in Pilsen, to analyze the situation in Paramaribo
and to avsist your Govermment in further steps to be taken,
I would like to draw your attention to the following facts:

1, The present techmolosy of extracting bauxites in the
Onverdacht area is based on the fact that excavated
bauxite pits with underlying kaolins are being filled
again with overburdeir 30 that big cconomic losges are
ereated for the fubure ecxtraction of kaolin from thes
pits.

2. Kaolin deposits in Iloengo show higher brightness and
are very well accessible in all extracted baw:rite mincs,

3. Aside the paper industry, Surinaie kaolins also show very
good properties for the application in the rubber, cable |
and refractory industiries,

, The rubber poisong, contaminating GSuriname kaolins, are
up to 10 times lower than requestcd by Buropean Standards.

Refrectoriness of Suriname kaoling excceds P.,C.Le 35, i.c,
1,770°G and kaolins show white and of{-white colour aiter
firing as theilr content of colouring oxides ia very MY




4.

5.
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Since Suriname kaolins in the raw position convain over

97 per cent of Kaolinite and are compact, they are suitable,
after extracting, to be crushed, screened, dried and fired
for a first-class refractory grog for the manufacture of
high grade fireclays.

I reconmend to paey attention also t9 the marketing questions
of commercial exploitation of Suriname kaolins in the
refractory industries as refractory and ceramic manufactures
can successfully utilize Suriname kaolins without any
washing and refining as they are pure enough to be

exploited directly.

The first step might be to export extracted kaolins to
refractory groz making plants,as low content of fluxing
oxides in your kaolins predetermined them for the refractory
fireclay technologies with the high resistance to corrosion.
The second step might be in firing refractory grog locally
in 3uriname in a rotary kiln with the firing temperature

up o 1,400°C,

6o All industrial and commercial possibilities of exploitation

Te

of local non-metallics w;ll-be then elaberated in the
4-year UNIDO project requested by your authorities to be
opened 1 July 1982,

The first priority is being given to the Ceramic Tile UNIDO
project, which should be completed during 1982 with the
presence of an industrial economist and of an expert in
production and technology.

Being extremely sorry that my mission came across

your obligations abroad,

I remain,
Sincerely yours,

Zdenék A, Engelthaler
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III, ANNREXFS

1., Known Kaolin Deposits in Suriname

2, Liined-out Bauxite Areas in Koengo, Suriname

3¢ Drilling Programme of the Rikanau iline
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