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As & result of drilling and geological studies
carried out to the present, the proven reserves of com-
mon salt occurrence in the Northeast of the Syrian Arabd
Republic, are large enough to justify additional studies
for its utilization in the country.
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It is obvious that the development of this natural
resources will have a substantial benefit for the ccono--
ny of the Republic.

It is also obvious that improvement of present ope-
rations producing common salt will result in an increase
of recovery and purity. Thereforc, a brief study was
made of the TIBNI mining operation and the efforts and
future planning to improve the efficiency of this mine
and the quality of ite product.

The rescrves of rock-salt in the northeast of the
Republic amount to several hundred million tone and arc
considcred of high economical value since the prcduction
of common salt is a vital product for the dcvelopment of
other basic industries.
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INTRODUCTION

Since the late thirties of the present century, con-
sideraeble drilling and exploration was performed in the
northeast section of the Syrian Arab Republic. This work
aimed fundamentally for the search of gas and oil. During
these drillings, unvariably, layers of of halite of dif-
fercnt thigkness and depths were intercepted in the arca,
This area covers some 40,000 kn® and extends itself from
the Syrian Arab Republic to its neighbouring countrics of
Turkey and Iraq, most of it laying northeast, northwect
and southcast of the town of Deir-Ez-Sor on the Euphrates
River valley. The present proven reserves amount to seve:
ral hundrcd million tons of rock salt.

Although Syria produces some 40 to 60 thousand tons

of salt for its internal consumption per year, notably in
Tibni and the area of Jabboul, for the last several years
interest has been developed to cxploit the extended deposit
described above but in a much larger scalc. Onc of the ma-
Jor rcasons in gcnerating this intcerest, is the intention
for producing sodium carbonate using the Solvay process me--
thod and taking advantagc of the scveral limestonc deposits
aveilable in the area.

The operation of Tibni, one of the largest in the coua-
try (produccd about 40,000 tons of salt in 1977) appears to
be mining a section of the deposit which contains large
quentitics of iopurities, especially clay and anhydritc.

As a result, the salt produced is of low quality. During
this brief study the operation at Tibni was reviewecd with
the intention of giving recommendations about the immediate
and future stops to be taken in an attempt to improve ite
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CONCLUSIONS

The conclusions arc based on reports issued in
English, verbal tramnslations of reports issued in Arobic
and general and detailed conversations with officiels and
technical personnel at different Syrian Government Depart-
ments.

1. The proven reserves of rock salt in the northeast of
the Syrian Arab Republic are large enough to Justify addi--
tional studies from the geological standpoint. Some iden-
tificd dcposits arc deeper than others but most of them
amcncble for exploitation.

2. The proven rescrves are of sufficient high grade thet
relatively simple bencficiation wmethods can be uscd to in-
crease its grade to the point that thc salt will meet spe:-
cification of the differcnt industrial clients as well as
for human consumption.

3. The gcological work performed up to the present appear
to indicate that conventional mining by the room and pilar
method or by solution mining arc o matter of economicel and
technical considerations to bc taken in the future rather
than to be inclined toward one or another method by mcre
thought. Although solution mining may be favored as a
consequence of relative small thickness of some of the depo-
sits, conventional mining should not be discarded because the
possibility of selecctive nining when necessary. Definitively
golution mining should be sclected for the deeper deposits.

4, The rescarch work performed at the Damascus University
(written in Arebic and verbally translated in part) to puri-
fy the rock salt mined ot Tibai is considered incompletc and
to some extent inadequate for the technical improvement of
the operction.

5. The operation at Tibni is one of high cost becausc.either
excess of man power or insdcquate or outdated machinery. The
short length of the missinn did not permit a visit to the
operation, but conversations held in the Ministry of Petroloun




and Mines in Demascus, lead to believe that this is
the casc,

6. The pricc of common selt in Syria, and also appa--
rently in neighbouring countries, is exoeptionally higi
comparcd with prcvailing international prices.
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RECOMMENDATIONS

As for the conclusions, the f-llowing rcecommenda-
tions are brsed on rcports written in English, verbal
translations from Arabic and personnl conversoticns held
with teclnicnl personncl from diffcerent Syrian goverament
orgonizations,

1. 3ascd on the already available geological informotion
of the northeast of the Syrian Arab Ropublic and the knowm
deposits of liunestone, review the fensibility study wede

by the General Establishment for the Chemiccl Industry for
the production of scdium ccrbonate using the Solvary TTro--
cess, This review should bc made with the specisl task of
selecting the site for tic plant ccecording to the deposits -
of rock salt and limeston: - and the infrastructure aveil.-
able in the zone.

2. If the rcsults of the above rocommendation arc cn-
couraging, perform ndditi-nal drillings to «stablish defi..
nitivcly the rock salt horizens in order to deteruine tho
nogt ceoncniecal mining mothoad,

3. Once the nining method has been selected, conduct a
prefeasibility study to determine the optinmun tonnage of
salt to be mincd and the purification process to be uscd
at the surface (if any). To attain this, represcentative
sanples (from the drilling cores) should be used for labo--
ratory studies for:

aes bencficiation methods to obtain a salt product

which will meet specifications in case that conven-

tional mining is sclccted;

b. obtain solutinns which will be of similar couposi--

tion to the omes that could be produced by solution

uining of the deposit and ccrry out the necessary tosts

for the purification of said solution (if nccesscry)

to produce a solution suitable to yield a pure sodiun
chloride product by crystallization.
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4, Conduct the ncccssary feasibility studies, narketing
and engincering to Lring the prioject to a reality.

5. As for the Tibni wuine, prescntly operated by the Mi-
nistry of Pctroleun and Mines, engaged a consulting uining
cngincer (expert in salt uining or otherwisc in potrsh or
conl nining) to correcet, if possiblc, the defects nentiosned
in conclusion 5.

6.  Conduct additional laboratory testing (and pilet pl-ns,
if nccessnry) for the purification of the Tibni nincd ore
using the nost practical vicw »f the problem. That is,
conduct, using regpresentative szauples from the Tibni nine,
conventional purification processcs testing (precipitation
of inpurities and crystallization). Follow up the build up
of inmpurities upcn rceeyele of tother liquors and determine
conplete material balences of the circuit testcd., This
study should includc thc neasurencnt of such physical waria.-
bles as scttling nad sclid liquid scparation rates nnd
physicnr-chenicnl influenccs «f inpurities in the erystcolli-
zition hatits »f the scdium chloride crystals.

7 Conduct lab ratory tusting to investigatce the possidi-
lities of dry purificaticn c¢f thc Tibni rock salt using the
best representative sanples that can be obtained. Thesc
studics should bLe based on ninerrlogical exauinntinns of the
diffcerent types of rock salt sanples available at the uinc.
8. Before nnking a deeision of erecting o purificaticn
rlant for the Tibni's salt, study by drilling thc "pure
salt" scction of the depnsit tn verify its actual purity
and reservcs. It has been verbally indiceted, that at the
prescnt rate of mining, the "purec salt" horizon should he
reached in one or two ycars, If this proves to be the casc,
no purification plant should be neceded.

9, Before installotion of an orc purification plant ot
Tibni, consideration should be given to the possibility of
solution nining of the deposit and treat the brine puupecd
to the surface
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10. Bcecenuse the arid counditions in the northcest of
Syria, in case of exploitrticn of any of the deposits
found in the area, comnsideration should be given to the
use of solar evaporation of salt solutions nadce ortifi-
cially of mined salt or cbtained by solution nining.

1ll. Solar drying of salt product obtained by crystalli.-
zation should clso be considered.

ROCK SALT IN NORTHEAST OF SYRIA

There are several deposits which have becn identi-
ficd in the northeast of the Republic as a consequencc ol
nunerous drillings nade in the search for gas and oil.
These deposits were found cos far back as the latc thirtics,
The following reports described some of then.
1. DJibissa Areca Drillings (three repnorts issued in 1940,
1941 and 1951) by the Geological Department of the Syrian
Petroleum Company (in English).
2. "Report on prospecting and exploration in the rock
salt deposit area of Earmoshiya with the calculation of rc.-
serves by iugust 1, 1962", Volumes I and II, Aleppo, 1962,
by V.P. Telegin, K.I. Prasolov and Y.M. Kazak fron the V/0
"TECHNOEXPORT", USSR (contmct No. 326) (in English).
3. "Report on Prelininary Studies pertnining to the salt
resources in the Syrian Arab Republic and the possibilitics
of their exploitation" Volume I, March, 1964, by K. Schcer,
P, Matthiass, H. Welser, R. Kiittner, B. Hornemann and A,
Brecklinghaus from the BPG Bergbau-Planung GmnbH, P.0. Box
139, Essen, Federal Renuhlic of fermeny (in *nglish).
4, "Rock Salt in Tibni" prepared by the Phosphate and
Mines Co. ond others. (in Arabiec).
5. Several other reports (in Arabic and English) found at
the General Organization for Cement and the Syrian Petroleun
Conpany in Danascus,
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The DJibissa arca, r~beouc 27 % south of the town of
Hnssctche, clnse to the river Khabout and on the rrilronc
connecting that town and the city »f Deir-Ez-Zor, s~lt
beds were interceptcd by drilling throughout the -~rcno.
The salt beds are found at different depths and arc of
different thickness. Typical exanplcs of some of the per-
foratcd holes and the thickness of seclt beds intcree; tel
arc presented in the following table.

Salt beds in the Diibissa Regicn

Hole Salt thick- Depth Depth under

Neo rogg (n) (n) sea lev n
5 88 €97 365

201 8 693 359

202 162 986 688

203 176 742 384

205 115 595 218

207 112 785 500

The drilling perforued during the years 1961 cnd 1962
showad extensive salt deposits in the aren of Tibni ~nd
Horucushiya, located about 45 kn northwest of the eity of
Deir-Ez-Zor end at the banks of the Euphrates river. These
drilling indicated a reserve of several hundred nillicn tons
of halite with variable anounts of anhydrite and clays. Sub-
sequently, a nine was opened at Tibni using the rcon and .
pilar method. The operation has a crushing-grinding--serccning
plont at the surface. The capacity has been rcnorted bLetween
50,000 and 60,000 tons per year.

Mnny other underground rock salt deposits have beon
repdrted in other sections of northeast of Syria. Detailed
desoription of then can be found in the above nentioncd ro-
po'rts. However, it can bec said here that the inferred rc-
sorves in the country are alnost unlinited of this iuportant
row naterial.
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SOME ADDITIONAL TECHNICAL COIMEUTS AND SOME ECONOMICAL ASFPECTS

The very brief length of the mission did not allow
enough time to review the availuable reports in detail from
the technical and eccnomical points of view. Nevertheless,
is it possible to meke some general comments on boti: points
of view,

RECOMMENDATION 2
About the additional drilling recommended, it will be

up to the Syrian officials in charge of the project, if
there is enough information already available to warrant
the investment for a new mine.

RECOMMENDATION

This was based in the fact that one potash mine located
in Utah, USA. after operating for several years using con--
ventional mining methods (room and pilar) was recently con-
verted to a solution mining operation. This switech was per-
formed for technical and economical ressons. This operation

is now performing successfully from the technical and econo.-
nical standpoint.

RECOMMENDATION 10

Even though fuel is available at cheap prices in Syi*ia,
the recommendation was given because by solar evaporation of
brines there will be a saving in production cost which in
turn will help to reduce the selling price of salt to the
conesumers. The quelity of the soil is very important in the
installation of a solar pond. But, it is possible to overcome
difficulties in this aspcct, by proper lining of the selectcd
area with different methods (one cowmmonly uscd is polyvynil
chloride sheets).

RECOMMENDATTYON 11

The concept of solar drying of an ore or product is
applied in Australia, United States of America, Chile and
probably at other places in the world. As the comment of
recommdnation 10 this will yield a cheaper product.
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In respect tc ti. general .conomics uf pock salt
production in Syria it can be said that every attempt
should be made to reduce its cost.

For instance, it was verbally stated that the rock
salt from the Tibni mine, which is of poor quality, sclls
to the industry at 25 piastres pcr kilogram or 250 S& per
metric ton or (at 4 SE€ = US § 1.00) US § 62.50 whercas ex-
ported Mixican or Australian sea water solar salt, of much
better quality, cost about US § 7.CO per metric ton. How-
ever, it is also true that Tibni mine production is very
small comparcd with operations in Mexico or Australia. But
still the disproportion of the two prices is very largc and
it should, sooner or later, be reduced by increasc capacity,
by reducing man power and by improving mining opecration.

To incrcase the capacity of an operation, larger intonr-
nal maorkct should be developed (this would be the casc if
the sodn ash plant becomes a reality) and make all possiblc
efforts to conquer an exportation merket (in which cnsc the

Syrien salt should mcet the internationsl priccs).

The reduction of man powcr is always possible by an
incrcasc of efficiency and maintaining thc same production.
However, in the case of the Tibni operation it haos been ver.-
bally statcd, that for the same production, man povwer has
been increased by about 300% betwcen 1973 and the prcscnt.

Improvement in mining operation can bc accomplished
by increcsing the efficiency of the miners, by using bctter
mining mechinery and by improving the mining method (reccom:-
mendation 5).

All three factors of nbove are fully related to each
other and all of thcem should be taken into consideration whon
planning the opening o new minc or improving presently operat-
ing mines.




The writcr has been ©~14 th-U the aunlity Hf table
salt for human consumption is very bad even though com--
unnding o high price.

The University of Damascus' report on salt purific-..
tion by crystallization from » brine madc using the Tibni
Tock snlt, calculated a total cost for purificotion of 7
pinstres per kilogram (including packing). This caleulation
was based on a production of 15.5 mectric tons per hour ar
at the precdicted days per year of opcration, will result in
a ccpacity of 100,000 tons per year. Syrian human consuin--
tion is less than this production at thc present but the
growth rate of population (2.7% ycarly) may absord this rrount
in the future. '

In case that the soda ash plant becomes n rcality and
it is cconomically closc to the lincstone d¢posit, the puri-
fication steps ahend of erystallization should be increasecd
accordingly, becouse the purificd brine will be split. A
part going to the erysvcllization section nnd another to the
soda ash plant. A coubinntion of this kind nay result in
a lower cost of crystollizing salt per unit weight.

The calculated cost (by the University of Damcscus) of
7 plastres per kilogram for purification and crystallization
is equivalent to US $§ 17,50 per metric ton for the abovc
nentioned copacity. This relative low cost (perhaps bccause
the low cost of fueld in Syrias) is favorable comparing it with
the cost in other parts of the world of similar copacity.
Thc copital cost cclculated (US § 7.5 million) is about whet
should be at the present,

The other economical alternative is to build o smallcr
purificotion plant Jjust to produce purified snlt for hunan
consunption. In the United Stctes of Amcrica, a snnll puri-
fication-ecrystalligation plant with a capacity of around 12,500
tons per year will require an investment of approxinately one
willion U.S8. dollarse. The capital cost will be distributed
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cbout as following:
us ¢
Salt evaporator and nccessories 200,000
Rotary filter and nccessories 20,000 '
Sn1lt dryer 120,000
Puups 10,000
Settling tanks 20,000 ‘
Storage bins 30,000
Piping, compressor, shcet metol work
and uiscellrneous itcns £0,000
Total equipument 460,000
Engineering andéontingencics 65,000
Erection, building and site preparation
at 106% of cquipnent 460,000
Total cost 985,000

For this small cnpncity, thc purificeotion cost ner
ton of solt would range fron US § 24 to US $ 34 plus the

cost of the feecd brinc.

For a production of purificd salt by precipitntion of
inpurities with chenicols and crystallizatlon of the salt,
ten tines larges (125,000 tons per year), the approxinate |
cnpital cost will bc as caleulatcd by the work of the Uni- |
versity of Damnscus, roughly about US § 7.5 nillion nnd the
cost per unit weight will probably be reduced by about US $ 9
pur ton or US § 15 to US § 25.

It i? generelly agrecd that in nost cascs fgr sinilnox |
deposits (in depth and thickness of the salt bed) solutio
g IIcor

ni%igg is chcaper than convent;og%; o) (roon and p
uethod). Howevecr e cost ol solution nining nay vary to
a great extent. This great variation in cost is a result
of scverel factors:

1. Depths »f the dcposit,

2., Thickncss of thec bed salt,

3. Lifc of the wells and cost per unit,

4, Method of operation,

5. 8Solutinn 1ifeing cost,

To the above, it will bc necessory to add the expectoed
variations fron one country to another, of oquipment cost and
nperating cost (direct and indirect cost). The length of this
nission did not permit to go into these details. Pertinent

amticles are given in the bibliosraphv. -
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Hovever, it enn ®- scid ~o the present rtntus
nf the or-ject or nrojects of the Syrian Arab Repul-
lic to produce snlt frcn the very vnst rcserves, that
all indicentions are that tney should be persucd fur-
ther with uore detailed investigations (technical and
econcuic~l) with the necessary government tcchnizng
pursonncl and consultants from the country nnd nbrowd.

e ——————
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