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;zxglﬁtog notes

The following abbreviatione have becn used in this reports

4 S Arab Fund for econowmic and ‘orial Developuent

Jic Joint Syrian/Jordan Industrial Cowpany
Sy l.ctric tons per year
1.RA Natupal iesourcce Suthoraty

Nemtion of firm names and commercial products dees wot impl:
the endoreement of the United Nations Industrial Development
Onganisation (UNIDO),




.,.‘14
%”j‘%zt‘qwﬂg;

18

o G

—tt
-

NOAN W W e N W
. . . . . -

W
— = D
= C

4.1

B D (O AT PO or CCNTENTS

LETROD T G

FHUDLEG ALD RECOU T DATTONS

VISBIE T _A0RDAN, 1718 JANTARY 1979
Pensibitivy Dtud, Controct

crolimivary Yime Schedule for the
Feasibilitly Utudy

Markoetines

1w Haterinls [nvestigation

Core rillin:

Proposed Drilling Programme

Itemes for the Core Drilling Programme
Coct Nolimate |
Chemienl Analynen

Time-coving Procedure

Potential Tuppliers of a
White Coment Plant

VISIT TO THE SYRIAN ARAB REPUBLIC,
19-24 JANUARY 1979

Preliminary Raw llaterials Investigation

ALPEIDICIED

RMast-holr~ Drjlline

Core Drill)ine

Core Drillinm Pattern Proposal
Jol Deverernintiion

Terme o Yolaronee

I'evaons et

10
12
13
14
14
15
16

18

18

21
22
23
24
25
26




THNTRODUCTTON

The Aeab Pand Tor Beonomie and Social Development (AFESD)
in Kvwedi hae aequent~d the United Nations Industrial Dc-
velopmont Opsenizalion (UN]DO) on n technical assistance
by mecnas of a chorb-term Coment Consulinnt with the aim to

rrovioe tho Byoinn-Jdordanian Committee with assigtance in

connection with their Vhite Cement Plant Project.

The Syrinm-dordaninn Committee established a Joint Syrian
~dordanion Industrial Company (JIC) to underinke studies
reloted to, and implement feasible industrial projects de-

cirned to, satiafy the "wnited warket"™ of both countries.

The Committice decided that the White Cement Plant be allo-
cated to Jordan and charged JIC in May 1977 to undertake a
feanibility study to that effect.

When no netior wnn initiated by JIC, the Jordanian Govern-
ment requested the Pension Fund in May 1978 to undertake
the study. Teirms of Reference were drawn, consultants in-
vited, preposnls nnalyzed and ultimately a contract was en-
tered into between the Pencion Fund and the Belgian Cement

Conmuilanta, €L (October 19, 1978),

The writer nrvived ¥Yuwoit on 09 Jununry 1979 from Ankara,
wher o he in ansioned Le the Coment Research nnd Development

/nn




wen Lo an Wi Comand, Teehnolariol, and is on detail to
AFELD i Kuvaib for Lhe said mission., After end miosion the
wribtor will return Lo his duly station in Ankara via Vienia

for devrieline~,

From 17%-25 Jonunry o minsion comprising of Mesosra, Khogali
ABULAKL, Hend of Mircion, ¥Faioal AL KHATIE both from AFRSH
md tha writer went first to Jordan and after Syrin, where
mectings with amuthorities and visits to limestone deposits

took rlace.
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The proliminiry reserve enleulations and qunlity assesment
of the wviw materinle in the Salt arca, obout 28 km NW of
Auniny in Joridan, hnave baen carricd out by the Natural Re-
sources Athoril; (NRA), probnbly, by means of normal bluast-

hole drillinges,

The Belgian  Conoultnrta, CPR, recommend further investiga-

tions on the kaolin and sandstone deposits, which is correct.

Concerning the limestone deposit the Consultants based their
agsesm nt on 8 boreholec attaining a total depth bf 24% n

and vhere the "cultings" have been analyzed only.

It is strongly vecommended to make further investigations
in the limectone deposits by means of regular core drilling,

which jc indispensable for such a high capital-intensive

project in order to make sure the proven rcserves, deter-
mine the raw mix for clinker production snd esti:ate the

cost of quarrvine.

The raw mix contains about 80% limestone, thus, it is ex-

trew-ly impoctant to be sure of both quantity and quality.
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Feogitility *tudy Contract

On 20th Detober 1993 a contract on a feasibility study for

a Witite Cement Plont in Jordon has been sirncd hotween

PEUSION VUMD

'.0, Box %294

Anmnn

(linashemite Kinsdom of Jordan)
Telox: 1716 Xulid JO

and
S.,A. CIMENTERIES C.B.R. :
Chaussée de lan Hulpe 185 !
B-1170 Brussels

(Kingdom of Belgium)
Telex: 21 A64 CIMCBR B

During meelings in the office of PENSION FUND the Terms

of Reverence (TOR) have been discussed and copies of the

contract made available to the mission.

Preliminary Tine 3chedule for the Fearibility Study

1. MARKETING
a. durvey in !1iddle Rast 01 JAN - 24 JAN
b. Report 08 FER
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A UL IR VNN RAVINA B A
o e cnabeciboes and o nantysis (Report 1) 0L JAN - 24 JAN
b eeiesiaet ome e (50 any)  (Heport La) 24 JAW - 24 APR
'S REVAR TR RN TR VRS N AV 3 24 JAN - 01 MAR
Do tepoet ot ameavnl (miaket) (Report 2) 24 FEB - 16 MAR
B A O R AR TR IS

D. Plingt o doe ' ion 16 MAR - 08 APR
b, I'rocers g derien ‘ 16 MAR -~ 16 IAY

Ao CAUITAY ALD CRUNEDTNG COUTH 16 APR - 01 JUNW

.o

S FTIUANCTAL ANALYDLS 24 MAY - 16 Jun

6. FEVAL_RurOUT (dreaft) (Report 3) 08 JUN - 01 JUJ

Marketing

The nacketing atudy is very important not only in terms of

qumtities but also in terms of qualitiesn.

If for instance the demand for colorcd cement ias high, the
degrree of whiteness can b2 Kept lower, which is quite inter-
esting in cone of difficultics with the ravw mterials. Yow-
ever, ik will nolt h» so easy to make rood profit on such

white cement,

In othery wordy the iden would be to produce two kinds of

While coment e, onvar and normnl,




Mhe: pi beniion shioald by s oo Lo the itew 26 din Lhe tine
nebeduie « pealor b, aapwey (if any) - which fer sare vill
hove Lo e deve o Lot gnonae nb leaat three months of ad-

il wop),

The br i dov sencaament of Whe main raw molerind compo,int

= Lirenlens v in ooty "eubbinga™ from oigeht boroholes at-

tainione o Lotal Gopbihy of 4% m, The 2yaeing bokyean the

borctates ropred Srom 120 Lo 200 m and Tarthermore the bore-

heles vere ivrepsuwiarly sited because of accessibility reasonn,
'

The above-nentionerd drillin;ss have been carricd out in June

- Jovenber 1977 by Latural Resourcesn Authority (NRA) and «

repovi wnade by Messrs, M JJADDADIN and D. SALMAN,

Also geoological mayp; ing on rncale 1:2000 was made and 88
ciemic:l oannlyci weree made for LOL (loss on ignition),
IAR (incoelulle ncidic regiducn), Ca0, Al?03, I"ez()}, MgO,

Nﬂ20 and FEO'

Unforivnateiy the 247 m of drillings, alrecady carried out,
can only be considered to provide indicative figures., A
norm:d Arill foe olnst-hole drilline hns probably been uned
and the chine ex cutiings, brought up by the flushing air,

ancd poed,
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I oopeadis A and Bois shown Lhe difference between blast-
holo dritting =ad cora drill e, From the former only a
sonll o orh of Lue v materinl will be recovércd. Moat of
the dromriticr will dinappear togother with the Tlushing

air,

Core I-iliiug
Core drilling sives the bhent answer to all qﬁeationa con-
cerning determination of the right raw mis and the moat ap-
prornrinle quarry layout.

For such o white cement plant project, where the total in-
veatment cost mosi probably will be in the region of USP

70 million, it would be hard to convince any investor on
its viability without = comprchensive market and raw mate-

rials investigaticn.

There nre no Tired roles about how many metres of core

d»illins which will have to be done, but in general it can
be esaid thot Tor cach million tons of raw material quarried
about 20-100 metres of core drilling are required provided

the rccovery of the cores can be kept at lcast 90%.

It 15 net an easy taok to keep such a decree of recovery

"md apecinlly not with old drilling cquipment,
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For whe whike couont Plonb rroject in Jordan Lhe required
quantibiecs of row mnterials ean for a lifetime of 40 yeary
Ltourhly be nolimihed as followss

Meilric Tons
Lincotone, 907 40 x 100,000 x 1.6 x 0.8 % 5,120,000

Kaolin, 10-1%" 40 ¥ 100,000 x 1.6 x 0.125 800,000

HBond, 5207 3 40 x 100,000 x 1.6 % 0.075 = 480,000

The nboYo-mentioned estimates are based on a yearly pro-
duction of 100,000 metric tonas of clinker and for each ton
of clinker 1,6 tons of raw mix, whith a maximum moisture

content of 174, arc required,

Clinker in the product coming out of the kiln and will have
to be grownd torether with a rotarder (about 5% gipsum de-

pend on 503 content) to reacn the final product of cement.

It shculd be mentioned here that the terms "elinker" and
"cement" mony times are making confusion. However, it{ is
advisuble always to expreass the production capncity of a
cement plint in tons of eclinker particularly when pusrantee

fipurce.: arc discuased.
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Limectase Aopor YOO m with 4% m recovered
hoolin depneil : 80 m with 72 m recovered
sondetons deponits 50 m with 4% m recovered

For tle Vaolin and Dandgslone deposits it might be difficuls
Lo make core drilling becnuce of accessibility problenn. In

that ence the alternntive would be to dig shafts.

According Lo informations fiven on page 6 in the report on
White Coment Row liqterials $nlt Area by Messrs. M. IHADDADIH
and D. DALMAN, doled January 1978, geological mappins on
senle 1:2000 is mnde. Further, contoured maps will have to
be cnrried out, which will have to be discucsed between {he

parts concerned,

Considering an open gquarry with only one bench he¢in~ de-
veloped, n depth of about 20 m for each Lorehole will be
required, 8Say, the usable high of the quarry face will bhe
16 m and the specilic weight of limestone is 2.2 (low fi-
are), the required aren will be about 1%0,000 m? (120,000
x 16 x 2,2 = 5,280,000 metric tons of limesctone inclusive

mointure content),

Appendix € chows o proposed drilling pattern, where the
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quarry Tace 10 500 metres, The apnaeing is mad mor~ denae,
where the quarry will have to be opencd. However, this
driltling pattern do indicntive and wishful thinkine and
will have to be done according to svailable peoloienl maps

rnd necesnibility of th2 drillin:s mochine,

The time estimnbed for 500 m core drilling in the limestone
deposit is "0-60 danys (one drillings masnine only) and for
knolin and Uandstone 15-20 days, Al) depend on mobility cf

the drilline cguipment,

1t is expeeted that Lhe core drillings and logrinses of the

coren can be done by the Natural Resouvrces Authorily (1iA).

Items for the Core Drillin- Progsramme

Time scherdule to be
determined by [HRA.
1. Drilling/shaft Disring

a. Limestone dceposit, 500 m
b. Kaolin deposit 80 m

¢. Sandstonc deposit SO m

2. Core Lois

a. lLimestone
b, Kaolin

c. Sandatone



3.8

3.9

- 14 -

%, Dbovble--cheek Chemicnl Annlynen

-

n. himestone, aprrox., 2 x 250
b. koolin, npprox, 2y AO

¢. codstone, approx, 2z 25

Ao Taonping

n, Toporrafical mapes, 1:1000

h. Geoloyienl maps, 121000

Cont Entimate

Provided drillin~, core logs, part anal.ses, mapping can
be carricd out by NRA the cost of double-check snalyses will

have to be paid extra.

The Relgian Consultants, CBR, charge 154.- USg/complete
ant:lysia, thus the cost will be about 315 x 154.- = 48,510.-
Ol" ﬂ{\y Sz 50,0000-0

Chemicnl Analyoes

The chemienl nnnlyoes of the cores should comprise follow-

ine elomente:
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3102 % K20 %

Al,0- % Na,0 %

1'020.j % C1 %

Ca0 % T102 %

MgO % P205 %

MnO % Cr2()3 % or ppm
L.O.I. % Silicium Modul
Total % Alumina Modul

.10 Time-gaving Procedure

Today, in most dcveloping countries, cement plants are
Government owned and the implementation takes therefore

normally place in the form of turnkey supply.

It is normal practice to employ a consultant company for
cairying out investigations, procurements, management etc.
etc. However, it should be noted that the consultants have
no responsibility for the guaranteed output of the cement
plant, Thus, it is important to use the consultants effici-
ently and not let them do double-work.

Process engineering and design should for instance bc ecar-
ried out by the international invited tender and not by

the consultants as far as turnkey supply is concerned.

The vory few suppliers in the world, who cna supply a White
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Cooeooh Mont o wlll dmptement theilr own desipgn concept, The
anpelior ig vitimately responrible for the guality and

oo ity of production,

Srocpective supplicrs could immedeatcely be asked for a
udnel Preoposnl subject to the rav materials investiyation
nnd picnt 8itc location, After receiving the Budgel Pro-
pocnl concnltionts can be extremely useful for cvaluation

and celection of precess design.,

Folloving such a procedure considerable time can be saved

to the advantase for all parts concerned.

Potential Buppliers of a White Cement Plant

Following well-known manufacturers of complete cement plants

could be asked for further informations (in alphabetic order):

FIVES-CAIL BABCOCK

7, Rue Montalivet
F-75383 Paris Cedex 8
France

Phone: (1) 742 21 19
Cable: fivecail-paris
Telex: fiveail 650 328

FULLER COMPANY
P.0., Box 29
Catnoauqua, Pensylvania 1807%2

United Slates of American
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INT Jakikown jinn=inrina

Henvy Inductries Co,, Ltd,

shiin Ohteaschi 10 de,, P?=chome,

o=1 Chltemsc'ii, Chiyods-ku
Tokyo 100
Mones

Cable: ihico tokyo

Telexs 22232 (ihico 3J2223%2)

RAVASGAKT

Heavy Industrics Ltd.

A-1 Hamamatoy-cho 2-chome
(World Trade Center Bldg.)
Minato-ku, Tolyo

Yhone: .

Cable: kawasakiheavy tokyo
Telex: j22672

KHD Industrieanlagen AG
HUMBOLD! WitDAG

P.0O. Box 91 04 04

D-5000 K61ln 91

Phone: K8ln (02 21) 8 23-1
Cable: humboldtwedap k8ln
Telex: 8 873 221

POLYSIUS AG
Graf-Galen-Strasae 17
D-A720 Beckum

Phone: (0 2% 25) 711
Cable:

Tcelex: B9 4831 polbk

JAPAL

JATAH

GERMAL'Y, Fed. Rep.

GERMAMY, Fed, Rep.
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Koo SHIDTH & Co. A/S

T Vigeraloev Alle

-~-2500 Valby Cope-lingen DEHMARK,
Fhone: 445 1 30 11 66

Cabhle: folasmidth copenhapen

Telex: 2770 40 flsco Ak

The mission has also pnld a visit to the limestone deposit
at Jaydanaya, about 40 km from Damascus, where adequate

rrw materials for production of white cement is found.

*.1 Preliminary Raw Materialg Investigation

During a meeting held on 21 January at the Genernl Organi-
zation for Cement n report dated July 1976 on a preliminary
raw materials investigation was made available to thc mis-

2ion. The report was conducted by:

COUTINIO, CARO & Co
Technieal Group

Steindamm €0

P.0. Box 10 11 40

D=-2000 liamburye 1

Frderal Republice of Cermany
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c2 dnvery the miasion paid a vislt 4o Lhe Snydonaya
cobone derosit, Visually the deponit, looks promining,
at alro here ecore drilling will have to be carried out
e tove ey sbatement ean be done. However, 1t scems that
the dinydanaya quarry would Lo much eacier to run thon the
doibogoarry dn Jorden as the limestone is soflt and can be

perrried by ripping ov digging.

The above-mentioned Consultonts have received a Budeet Pro-
posal from a Danish company, According to a pilot tert and
subiccl to further raw materiol investigations by core dril-
Ting the compuny expects the whiteness of the white cemoent
produced by Saydanaya limestone, Jordan kaolin and sand

from Tanaya ncar Damascus to bo 83%, which is a satisfactory

white cement.

"he whitest cement in the world is expected to be produced

in the Republic of xXurea at a new plant uni.r ounstruction, Whiteness is
guarantecd by the supplier to be 879 (1005 whiteness is the color of purc

vagnesium powder (g0)).
toneerning the market of white cement Lt is expected that the
2311 ab orb about (0,000 metric tons per year and

Jordis. 7. ™Y in 1982,

corloor maehinery for the projy:osed plant with o enpn-




ntty v 100,000 metric tons per ycur was Di 5%,650,000. -~
{daly, 1076}, Generully speeking, the total investment coct
af n cevent plont din about three times the I'UB price of ma-

cnIner,,

reduction costs were estimated to be 190,50 D.kr./t (10.-
iiD/t or 37 Usg/L). This ie an extrimely low figure mainly
iue to very cheap fuel oil supply from Irak (0.16 D.kr./ke
equal to 8.5 fils/kg or 31 USE/t)

Bnaed on informations from the sbove-mentioned rcportl the
posgibility of producing white cement in Syria seems quite
promising and should be taken into consideration if serious
rav material problems or high production cocts should arise

in the Salt area in Jordan.



A" &

AN
\\

[ IR

Iy

N ~
NN

!

-

il

-,ri

alw

HE

q

-2 -

Drilling
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Chips_or_cuttinrgs
Trom the drilling, B-4 mm,
blown up to the surface by
the flushin~ air,

Overburden

Limestone

Yein of Impuritirn

Diameter of borchole is
75-1%0 mm,

When more than 10% mm the
advantnreous down-the<hole.-
drill can be used,

Borcholes for blacting are
normilly inclined 15-20Y
in order to avoid 1t verti.-
cal quarry foee for rcecn-
rity reasons,
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Diamcter of the core eon
vary from 25 to 100 mm
atarting with larece din-
meter according to the
required depth of the hole,

Corn rocovery should be
kept 907% or more.

Overburden

3hould not exceed 107 of
usable depth of raw materinl,

Limestone

Vein of Impurities

The depth of the boreholc
depends on the number of
benches appropriatc for
the quarry.

For cach bench about 20 m
of drilling is required,
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Core Driliina Peliern Fronosal
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argy face

Proposed location of crusher
and belt conveyor to the plint
v site.

" N 100,000 MTPY cement plant the required limestone deposit
" 0 yenrs production will be 160,000 x 40 x 0.8 = 5,120,000 U,

beait of about 150,000 m° x 16 m depth x 2.2 t/m> =
v 00 metric tons.

“oquarry 1ayout would be a guarry face of sny 300 m
il move about 500 m after 40 years or 12,5 m per year.
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Consultant thite Cement

Three wecks

An sooa as possible

Kuwait with travel to Jordan and Syria

To fermilate a projoct profile for rroduction of
vhite cement as joint venture belween Jordan and
Syria.

The coneultant will be assigried to the Arab Fund
for Econemic and Social Development in Kuwait for
the purpozc of a prelimirary st idy lor the
establishment of a factory to produce whits cenent
a8 1 joirt venture betwee~ Jordan and Syria,

He will visit the relevant autherities in Arman,
Jordan an? Damascus, Syria tn obtain tha necessary
dﬁtno

Followirs further discuzrions with AFZSD in Kuwait
he will prepare a report on the situation which he
has found as a result of his visite to Jordan and
Syri«"..

If agreed by all parties conecerned, he uill draft
terns of reference for a detailed feasibility
study of the project.

English

University degree in mecharical/electrical
engincering with atleast 10 yeors experience in
cement indusiry.

Ceinent production plants alrendy exist in both
Jordan and Syria. This project uould, if agreed,
pet un a new plint for the productieon of white
carent ;md would b Jinanerd A€ acvesnent o
reached mid -ty by Arab "3 for Ecanomic and Social
Dovelepornt va Foanudt,
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TERMS OF REFERENCE

A misnion comprising Mr. K. Abubakr, Mr. H. Boceck and Mr.
F. Al Eiatr el will visit Jordan and Syria during the period 13 - 25
Janurary 1979, 'T'he purpose of the mission is to establish a full
dossier on the proposced White Cement Factory, In the process the
misgion will veview in detail the background and present status of
the project, particularly in respect to the stepa taken, T.O. R,
drawn, Consultauvtn invited, Coromittments made cte.. in respect
to this project,

The miiacion will conrider all parametesst technical, econonijc,
financial, orpaniational and institutional on which information ia
available and/or opinion hae been established in both countrice .

The misrion will concentrate on the analysis of the inter-country
aspecte related to the project particularly the qucstionyof location,
markcting arrangements and institutional requirements.

—

f=

The misrion will recommend a position for consideration and subscquent

adoption by the Regional Programine. It will submit a back to office
report not Jator than 10 days after return to Kuwait.
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Persone met

dordan (13- 19 January, 1999)

A o o am s e p—

Nadiona) Vlainine Counil

't S o mbe it mama Al s e s a—— ———

e, Hana Oden Iresident
My, Nabil Sowais Director of Mrojects
Dr., Akram Karmou) Scenior Officer

Pension Fuud

C L ————— e —

Mr, Basil Jerdanch General Managaer
Dr. Maan Shinkair Project Managoey:

Syriau Jordanian Industrial Company

Mr, l-\i.;(lvllulif Kutail Chatirmnan

Mr. Kbhalid Najdawi General Manager

Ministry of Industry and ‘Crade

Mr. Chazi Diab Dircetor of Kconomic Cooperation
Mr. Abdalla 151-Bukhari Deputy Director of Industry

Syriu(20- 25 January, 1979)

Ministry of Planning

Mr. George Honranich Minister of State

Mr, Ihmeed Maric Deputy Minister

Mr. Abdel Gadir 2] Nuyall Dircctor, Eewomic Couperation
Mr. Diab Sahyoun 8caior Officer

l\.‘.i.l'ﬁﬂ-'-‘s’ of Indugtry

Mec Abdelatif Kitait Dopuly Minister

Ahntates '._'L*-'\J:l‘ic'!_‘l.lltlI‘u
Meo Dalat B Ky edi Doeputy Minisitere

| Y EPREALICLY VI By B APV Divector of Pastures




) Nt of leonomy and Forcien ‘I'rade
e e e . - v . . et o ———— ——— -
M. Pathi 19 1-Jabban Dircctor, Arab Economic Cooperation
e

(3('_;_»{-1':% Coeraent Orpagrizalion

L J

Mr., Taysser Brasbon s Technival Director
[ ]
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