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oUNMNDARY

There is » Droadsing fawvestront ovsrtunits to
~8trblisl tn cleetrolytic crustic sod-. nd cihlorine Hlunt
in the Opyri-n Aved Reoublie bescd on indig.n us coce st
N hyarocloeteic new o r fron Fushirntes Dui. Tk eountr, cnn
beerne sclf-suflicicnt in crustic s~dn o3 elilewrine by the
cenntraction of tho vneonescd nlont to Lroduce 12225 trus of
chl-rince ~nd 13700 tnns nf crustic sod:- nor o-ve  Although
tiazsc two industrial chomienls are uscd in ddfferont ficlds,
they arce censid.ored together becruse both arc mroduccd sinul.-

b

tancously by ti. cleetrol ‘tic rocuss,

According to reeontly conduct.od u-rkot surveys for
ccuetic sodr nnd chlirine, doucstie consunntion of both nro-
ducts will r.-ch 12138 1 12225 tons reshectively in 1980.
Ccustic sced~ in cxcess of leeal conswidtion is to be sslidi-
ficé cnd exported to acichbeuring countries. The 12225 tons
cf chlerine nroeduced ~rc fully utilized; 983 tons far
scnitation -urposcs, 8890 tons fer pnlyvinyl chloride nroduce-
tion, 2052 tnns for the nanufacturce of 6400 tons hydrocliloric
acid and 300 tons fcor the ~rolucticn ~f 4300 tons »f ccleiwn
h:mochlerite solution ennt-ining 70 groms per liteo ~voilable
chlorine.

Plant investuent anounts to 26.5 uillicn Syrion Pounds

of which 17.9 nillion pounds 2re ncoded in forcign currency.

This investnent is bascd on the usc of mercury cell ~nd includes

also the cost of hydrochlsoric neid ~nd cecleiun hypochlerite
rlants.

For the rczlizotion of the project a totol period of
four years is considcrcd necessary, in other words the project
can stort nroduction by the end of 1976. However, the hydro-~
clectric power from Euphrates Dom power station will not be
avoailable for use by the project befors thot dnto.

Plant locotion~l studies proved that the direct
viecinity of Aleppo or Hons hos ccononie cdvontoges over other
sitos. The cholico betwcen these two towns nceds further
infornation concerning the availability of watur in Aleppo
ond the possibilities of supplying the plont with rock
sclt from Gobol arcce.

g s . o5 M S SR e




l. INTROLUCTIOI

This preliminary selection stage study of the
caustic soda and chlorine project in the Syrian Arabd
Republic wae carried out by the experts of the Specieal
Fund Project SYR-34 in accordance with the detailed
work programme of SYR-34 which was approved by both the

Government and UN I D O,

The study was intended to find out the possibi-
lities for manufacturing caustic soda and chlorine which
could lead vo a degree of foreign exchange saving, and
at the same time serve as a basis for gradual extension

end diversification of the Syrian chemical industry.

In order to be able to make a decision on the
soundness of the nroject, the study was classified to
oover:

(1) a description of the market outlining
an estimation of consumption, trends,
present supplies and prices;

(i1) ©brief description of the alternative
technologiec and information on the
availability of major technical inputs;

(1ii) tentative estimation of the investment
end operation expenditure;
(iv) preliminary estimate of the commercial
profitability.

The study of item (i) was carried out by the
Industrial Economist Mr. B. Jovanovic assisted by his

counterpart Mr. Farid Roumani. Two reports were presented
¥

2 ‘covering this item, namely:
(a) Caustic soda and chlorine domestic market
in 8yria and prospective demand, submitted
in July 1972;
and (b) Polyvinyl Chloride domestic market in Syria
and prospective demand, submitted in
August 1972.

Engineer E. Francis participeted also in

+he nrenarotiam af +the ascennd remoart an

WA e
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The study of items (ii), (1ii) and (iv) was made
by the Froject Managoer of SYR-3% Mr. F. Abdel Sayed. la-
terinl assistance was given by the Syrian Project Co-Manager
Inginecr Z. Kasuballi and Engineer N. Khayat who was assignod

to work on the caustic soda and chlorine project.

2., MARKET STUDI
Caustic soda is an important basic rhemical. A
basic chemical may be defined as a chemicsl manufacturcd
in big quantities at low cost and serves as Traw material
or trecating agent for other manufacturing industries.
Caustic soda has many uses, particularly in the
panufacture of viscose rayon, 808D, pulp, paper, vegetable

oils, chemicals, textiles, refined petroleum, reclaimed

rubber, and other products.

Chlorine which is obtained as a co-product with
caustic soda manufactured by the electrolytic process has
various utilizations. Chlorine is commonly used as a bleach-
ing agent and in sanitary applications, such as the purifica-
tion of public water supplies. In the developed countries
it is widely used in chlorinated compounds for insecticides,

plastics, refrigerants, chlorinated hydrocarbons and other

applications.

2.1 Co tion Trend of Caustic Sods in Syria(1963-1971):

At present there is no local production of caustic

poda, 8ll consumers' requirements are supplied through impor-

tation.

S AN b ORI N SR e
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According to the official foreign trade statis-
tical publications, for the period (1963-1971), the total

Syrian import and re-export of caustic soda were as follows:

Tabe ) Total S¥rian Import and Re-cxport
of Caus

¢ Soda
_Import Re-Export Net Import .

Xecars kilograms

1963 3,516,189 48,525 3,467,664
1964 3,853,683 400 3,853,266
1965 4,994,020 - 4,994,020
1966 4,405,755 112,816 4,292,939
1967 3,605,084 111,585 3,493,499
19¢€3 7,636,997 245,510 7,391,487
1969 5,092,600 65,350 5,027,250
1970 6,074,802 28,700 6,046,102
1971 7,418,853 30,400 74388,453

Sources Central Bureau of Statistics - 5 A R, Foreign Trade
Statistics, 1963-1971

Since there is no local production of icaustic soda in
Syria, one can conclude that the above presented figures for
the net import represent simultaneously the so called "Apparent
consunption" (production plus impurt minus export). On the
other hand, knowing that the apparent consumption does rot
include the total quantities of consumed caustic soda (i.e.,
without that consumption which comes from decreasing of
caustic soda stocks at producers and traders), necessary
steps were undertalen to contact directly the local consumers
and to colleoct consumption data of caustic soda. The results

of theeedirect contacts give the following picturc:

i
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Tadb, 2 Total Consumption of Caustic Goda by
_ansumors zn §Er§a; IE_EE:IEZ:

Conr~uners

1969

1970 1971

in metric tons

Refinery at Homs.

Soap production in private sector ~ Central Bureau of

Statistics.

Union of Textile Industries 1,310 1,780 1,88,
Union of Food Industries 1,000 1,000 1,500
Petroleun Refinery at Homs 457 425 600
Union of Ingineering &
Chenical Industries 114 130 157
Private Sector's Soap Pro-
duction 4,449 4,569 3,959
Total: 7,330 7,902 8,101
1969 = 100 percent 100,0 107.8 110.5
Chain Index (percentage) 100.0 107.8 102.¢%
Average consumption of caustic
soda 1in 1969-1971,in tons - oo 7,778
Averafe annual growth of
ceaustic soda consumption
1969-1371 (percontage) - - 5.1
Source: O0fficial letters received from Unions and Fetroleun

On the othexr hand, the consumption of caustic soda

by end-use products in 1971 has the following structure:
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Tab. 3 Caustic Soda Consumption by End-lUse
Eroaucfs in

{metric tomns)

‘Cbnsump§%82 ol Caustic

ind-Use Products an- ‘Perc%ntage
Lity -

Textile 1,885 23.3
Public Sector's Soap production 840 10.4
Refining of vegeteble oil from

cotton seed 660 8.1
Petroleum preoducts 600 7.4
Chemicals including synthotic

detergents 157 1.9
Private Sector's soap production 3,959 48.9

Total: 8,101 100,0

Source: The data derived from Tab. 2 and details given by

consumers

It is evident from the above table that nearly 60
percent of the total caustic soda consumption belongs at
present to the soap production in private and public sector.

2.2, Consumption Trend of Chlorine in Syria (1963-1971)

As in the case of caustic soda, there is no local
production of chlorine end all consumers' requirements are

supplied through importation.

Acoording to the official data of the Syrian Foreign
Trade Statistics, the following quantitios of chlorine were

imported during the period 1963-1971:
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T~ble 4 - Totcel Syrinn Taport -nd
i v

de-Bpert

Yorr Aoro t Re=mxnort Nt Iunert
kiloorrns
1963 841 1000 - 159
1964 - 45 - 45
1965 6,971 - 6,971
1966 7 669 - 7y 669
1967 28,875 - 28,875
208 52 2c1 - 52 221
‘-969 90,593 - 90,597
1970 102,751 - 102,/5¢
1971 1)2 43 - 132,247

Sourcs: Contr-l 3Burcou ot St-otistics - S A R, Forecign
Tr-dc Stotisties, 1963-1971

The net immert civen in

he cbove table ro-resonts

sinult mconsly the ~neoront consunption of chlorine for the

gone ressnns uoentioned

corlicr in this centext for c-ustic

sodo,  However, the nogntive itens of net-innort in 1963 wd
1964 rcsultcd fron decliverics of re=cxportotion froua availoble

stocks in tac nrevious

neriod,

However, if onc includes in ecleulntion of chlorinc
consuantion the quentitics of impucted chlorine in the form
of lydrochloric ceid ~nd ecleiun hynochloritc, the following

figurces ~ro obtrincd:

Txblc 6 -
(ilogrons)

Nct Inmportation 1) Conversion into OhlorinoQ)
Yeor EﬁrocﬁIorIc CTclun ydroc alciun

Acia Hypo- ric Hypo-

chlorito Acid chiorite Totzl

1953 678, 506 127,411 217,122 82,817 299,929
19o4 533 187 246 1763 170 620 160,396 331,016
1965 649,437 145, 827 207 820 94,788 320 608
1966 1 033 468 357 645 330,710 232,469 563,179
1967 193 65& 5 000 61 9‘71 16,250 78 221
1968 607,204 268, 680 194 305 174 642 368 947
1969 1, 648 » 968 307, 720 527,670 200 018 727,688
1970 .750 132 78 045 560,042 90, 729 610 771
1971 1,955,917 108! , 826 625, 893 70 73?7 696 630

I} Cource Tor m;:ortﬂﬂon: Ceantral Burcau ol ototistics -

SAR, Foreign Trode Stotistics
2) Conversion factor for hydrochlorie noid is O. 32 and for

cnleiwn el chlority Q.00

1963-1971

- -
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Thor the toiua) shlorine smprrb:d Loro the § A L0 o
be summarired in the following tabic.

Teh, 7 Total Imooxted Chlorire into SAL
Lo BEmL/28

(i lograna)

- S D ¢ s

Direcly imported gg%grtie %m}ggrggd
Ycar chlorinc (data from ar chi rci,' id Totel
Tab.4,net import) hydrochloric ac
! and calciun hypo-
chlorite (Tab.6)

PSSPy 2 ]

1963 - 159 299,939 299,760
1964 - 45 331,016 330,957
1965 6,971 320,608 327,5/9
1065 7. 669 563,179 570, 848
1967 22,875 78,221 107,09
1968 52,221 368,947 421,18
1969 9C, 593 727,688 818, 25]
1970 102,751 610,771 713,52

1971 132,243 696,630 828,87

Source: Dasa from Tab. 4 and 6

2.3 P'.-iceg of Caustic Soda and Chlorine op the Douw.e.’S
119"

The price of solid caustic soda G/-98 per cent,
up to the stores of consumers in Syria, has the following . ate-
ture!

Tab. 8 - sti i tig Sola ia
0
Dollars Syrian Pounls
per top per toa ___ . ...
POB (producer) price 110.6 - 1.4.66 475,58 = 102,55
C & T Lattalle 150 645
Logal Costs:
Customs duty (1 percent) 6.45
Transportation
- Lattakia - Damascus 23 - 25
~ Lattalla - Homs 20
- Lattakia ~ Aleppo 20
All cther costs in domestio
ocurrency (lceding,hardour
demurrege, etc.) 28,85 - 31,5
Total 66.705

-ans

Source: Chemical Mardeting Reporters, Schnell Pudlishing
Company, New Yorlc, eand consumers' information.
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The above cost per ton of caustic soda does
not include the costs for containers, i.e. druus.

Concerning chlorine, tho price has the fol-
lowing structure o»n the domestic market at the oend

of 1971:
Tab. 9 Domeptic Prige of Chi.rign in Sypls, .
End of 197}
Price of Chlorine - without ;
sonteiper - oylinder . _ .. |
Dollaxrs per Syrian Powds
ton per ton
J0B (1pducer) price 80.25 - 162,64 345,08 - 699,35
(3P Lattaltia 230.76 992.27 l
ogal _gosts:
Oustoms Aduty (7 percent) 69.46
Transportation
= Lattakia - Damascus .,
- Lattakias -~ Homa 2.
= Lattakia - Aleppo 0.
ALl other costs in domestic

Total: 6ot 1,1%

Bource: Chenicsl Markeving Reportors, Sohnell Publishing
Company, New York snd consumers' informaticn.




It should be underlined tha*% the F.B prircs ﬂ
of chlorine have big differconces within thc range of §
80.25 - 162.64, which result from the size of the purchase
orders, ) ‘

2.4 Projection of Caustic Soda Chlorine
o Consum n oyria :

2.4.1 Mariiet Prospects for Caustic Soda:

The estimation of future consumption of
caustic soda 1is based on the following assumptions:

(1) Consumption of caustic soda in Syria
in basic year (1971) annunts to 8101
tons. The breaxdown of consumption
by consumers is shown in table 2.

(11) PFxpected futurc consumption of caustic
soda in textile production as cstimated
by the Union of Textile Industriesl)is
2350 tons in 1975 and 3173 in 1980.
This gives a respective compound growth
rate (1971-1980) of 5.3 per cent annu- !
ally, which is higher than the expectecd i
population growth rate (3 percent for
the same period). The above estimat.on
can be accepted taking into comsidera-
tion that tho plabnned growth of the
toextilc sector during the Third Five
Year Plan (1971-1975) is as follows:

(a) the produstion capacity of cotten
Yarn will dbe increased by 28,000
tons per annum, with the aim of
graduually processing fifty perceont
of 8yria's cotton production;

(b) the production of cotton fabrics
will bo raised by fifty percent of
the 1970 level;

(¢) two thousand tons of local wool will
be washed instead of exporting thenm
in the crude state,

Moreover, textile exports amount to 400
aillion Syrisan Pounds representing a
nignificant portion of textile industry
gross output, Besides, these exports
are steadily increasing.

1) Union of Textile Industries lotter No. 12125 dat-é 13

W, ramliny, Q70 .~ .
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(ii1)

(iv)

(v)
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The Union of Food Induetries used in 191
nearly 84G tons of camustic soda for =oon
production (4,207 tons of soap in 1971)

and some 660 tons of caustic soda in
refining prccesses of vegetable oil from
cotton sceds (i.e. 3G,000 tons of vegeta-
ble oil in 1971). The estimation of the
Union Y is that the soap production within
the Union will increase in average annuelly
up to 1980 by 10 percent (up to the full
use of the available production capacity -
i.e., up to 8,000 - 8,500 tons of so&D)

and vegetable oil from cotton seeds rcs-
pectively by 5 percent. However, this es-~
timation ia rather optimistic and it is nore
realistic to suppose a growth rate of

3 percent annuwlly during the period 1971-
1980 in both cases. Therefore, future coun-
sumption of caustic soda for soap produc-
tion and for vegetabl: oil refining in
public sector mey be estimated in 1980 at
1095 and 860 tons reapectively.

The above supposed growth rate of caustie
sode consumption in 1980 is within the ronk
of the expocted population growth rate in

Syria.

2)eatimates

The Petroleum Refincry at Homs
future consumption of caustic soda in the
refinery at 1,000 tons in 1980, This esti-
mation is based on the requirements of the
projects included in the Tbird Five Year
Plan (1971-1975) and on the expectations

of the Fourth Plan.

The Union of Engineering & Chemical
Indnltri.ea3 estimates the total cumulative

Union of Food Industries letter Xo. 2100/12473 dated 12

Letter of the Refinery No. 13672 dated 17 November 1971.

Letter of Union of !nginaorins and Chemical Industries Ko.
2100/719 dated 10 Januaxry 197¢.

o it
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consumption of caustic soda in the pceriod
(1971-1980) at 4,173 tons, of which the over-
whelning share delongs to the Arabian Co.,

S A R, Damascus (for detergents' production
some 4,115 tons recaspectively in the period
1971-1980 as a whole). It gives an average
growth rate of 20.5 percent annually, and tlc
expected futurc consumption of caustic soda

is therefore cstimated at 842 tons in 1980.
Although the estimated figure by the Union is
rather on the high side, yot it can be acccpted
p8 the demand on dctergents is sharply rising
end as the estimated figurc has a relatively
small effcct on the total projection of caustic
soda domand.

As for as the caustic soda consumption (1971-
198C) in soap production by thc private geetor
is concerned, the total soap production (in
public and private sector) in the same pericd
was calculatcd on the basis of the growth rate
which is tho same for the development of popu-
lation (3 rercent in the period 1971-1980),
and then, after deduction of future soap pro-
duction in public sector (sec above item 1ii)
the balancec was saktan as the future soap pro-
duction in private sector. The respective nceds
of csustic soda for the future soep production
in private sector is, therefore, estimated at

51681 tons in 1980.

In the light of the foregoing, caustic soda's
future demand in Syria can be summarized as
shown in the followang table:

1 1980

etric Tons

- Union of Textile Industries 1,885 3,173

- Union of Pood Industries 1,500 1,955

« Petroleua Refinery at Homs 600 1,000
- Union of ering &

Chemiocal tries 157 842

- Private Sector Soap's

Produwotion 3.999 2,166
Total: 8,200 12.128




The futurc demand for coustic aoda given . v.
shows a cumulative increase of #).9 per cent ir. 1980 over 177,
figure, or an averagce growth rate during this neriod of ‘.6
percent annually. .

2.4,2 Market Prospects for Chlorine:

The estimation of future consumption of chlcrine
in the Syrian Aradb Rcpublic is calculated on the following
basis:

(1) Consumption of chlorinec in basic year 1971
is 132 tons as shown in table (4). This
figure is taken to represent approximately
the non-industrial consimption or in
other words the sanitation uses of chlo-
rine in Syria.

(11) The future sanitation consumption of chlo=-
rine is estimated by the Miniatry of Rural
and Municipal Affairsl) at 983 tons in i
1980, out of which 253 tons will be used
for purification of drinking water and
730 tons for treatment of sewage water.

(i14) The future needs of the Genoral Corpany
of Potrolennz) from hydrochloric acid for
the reactivation of crude oil wells ir
estimated at 4500 tons (33-35%) in 1980.
This is equivalent to 1440 tons of chlo-
rine.

(iv) The Union of Textile Industries 3)em:i-
mates its future requirements from hydro-
ehloric acid in 1980 at 715 tons (33-2%).
This quantity is equivalent to 229 tons
of ehlorine.

(v J The requirements of a Third Five Year
Plan project for the production of citric
acid from molasses amount to 405 tons nf
hydrochloric acid (33-35%) equivalent to
approximately 130 tons of chlorine.

1) Letter of Ministry No. 6113/8 dated 25 June 1972.
2) Oompany's cadle No. 21§5 dated 13 November 1971.

3) Letter of Union of Textile Industries Fo. 2165 dated 1)
Noveaber 1971.

. il e i e
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(vi) The Electricity Oorporationl) estinates
jts future dcmand frou hydrochloric acid
in 1980 et 695 tons cquivalent to 222 tous
of chlorinc.

(vii) The Union of Engineering and Chomical In-
dultriesz estimates its future needs from
hydrochloric acid in 1980 at 17.3 tons equi-
valent to about 5.5 tons of chlorine.

(viii) The Union of Food Industrie:s}) cstimates
4ts futurc nced fronm hydroch.oric acid irn
1980 at 11 tons equivalent to 3,5 tons of
chlorinc.

(ix) A rccent market survey for polyvinil chlouxide
(R. V. Cy, its domestic market and prospective
demand in Syria"') has shown that the esti-
mated futurc consumption of P % G in 1980 ;
emounts to 13900 tons, the breakdown of '
which is given in the following table:

I) " Tettor of Tleotrioity Corporation No. 3087 dated 12 June 72,
2) Letter of Union No. 1/21/6705 dated 4 August 1971.

3) Letter of Union of Food Induetries No. T/2100/6897 datod
14 July 1971.

4) A proliminary selection stege report dated July 1972
prepared by BF Project SYR-34 and submitted to UNIDO and
Govegraent of Syria in August 1972.

B - : :
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Tcble 10 - Estinotcd Future Couswiption of
%) ‘I:‘.
(nctric tons) !
i
o Actual con- ‘Eatimtc.d |
Type of ! v
Fnd Droducts P’V o Il)urv.pgigﬁ of ?g-.;ugx,gic 2
1972 1975 1980
A, Exist donepti et
A.l1. Cnbleus , flexibdle 670 1500 1800
A.2 Mloxiblce cxtrusion
and blowing pro-
duets,such =s »ro-
filcs,pipces,rop.s,
packing nct.,shocts,
gynthetic lcother,
cte. flcxivle 1105 4200 5000
A.3 Injcetion products,
suchk 28 shocs,hecls, ,,
solcs, boots ond o
others floxidle 4300 5800 6700
Totcl (A.1) to (A.3) 607% 11500 13500
Totrl (A.1) to (A.3)
converted into rigid PVC A4S
A.4 Containcrs for vegotable
cil and others ncde of
rigid PV C -rigid 1223
Tot:l (A.1) to (A.4) con-
verted into rigid PV C© 2820
B. Potc C_Row
B.l Building uct., such as
floor covoring and pro-
filcs rigid -
B.2 Irrigotion pincs ricid -
B.3 Exports rigid -
Totel (B.1) to (B.3) -
Grend total (A + B) in
rigid form of PV O 3820
[ L1 1 1 ]
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The above consumption of P V C would justify o
installation of a 15,000 tons polyvinil chticrid«
vlant starting from naphtha as a raw material and
using tlo combined acetylene and cthylenc process
for naphihe cracking. A contact made with a

O penesce firm which possesq’sa licence for such
proccss revcaled that a plant of such capacity
would be economically fcasible.

For the production of 13900 tons nf P Vv C adaud
14,460 tons of monovinyl chloride (M V C) arc rc-
quired which in turn would nced 8890 tons of chlorine.

Foreign treadc staotistics show that calcium hypoenlo-
rite (65 percent available chlorine) is imported in
various amounts in Syria. Some %57 and 307 tons wrie
importcd in 1966 and 1969 respectively as shown ica
Table 6. The country's requirements from calcium
hypochlorite can be met by installing a simple unit
for the production of dissolved calcium hypochlorite
(70 grams per litre) which also serves to absorb the
chlorine obtaincd as "sniff" or "vent" gas from other
units processing chlorine in the plant. Up to %00
tons (100% evailasble chlorine basis) can be produced
in the form of 4300 tons of solution containing 70
grams per litre (i.c. 7% available chlorine) for
this purpose. This quantity of calcium hypochlorite

‘bleach liquor need 370 tons of chlorine for its manu-

facturc,

Other prospective uses of chlorinc in the Syrian Arab
Republic were investigated. In particular the uscs

of chlorine as a dleaching agent in the pulp and parcr
industry, in the manufacturc of insecticides, rcfri--
gerants, chlorinated hydrocarbons and other applica-
tions were thoroughly studied. It was concluded that
thesc utilisations cannot be applied in Syria due to
the very limited or rather non-existing demand for
such products.

The recapitulation of items (i) to (x) above showe

that the estimated future demand for chlorine ir 1980

smounts to 12203 tons, the breakdown of which is
given in the following table.




Table 2.1 - Eatimgtgg Future Demooné for Jhloxidsc

o et

(metric tons)
' : Estimated Gcmand 1
End Use for chlorine .
) }
Sanitation Purposes 983
‘ Hydrochloric Acid (6343 tons 32-33%) 2030
Polyvinil chloride (13990 toms) 8890
Calcium hypochlorite (4300 tons 70 g/litrc) 300 _
Total 12203

In the light of the foregoing one can conclude that
a future demand for osustic soda and chlorine amounting to
12138 and 12203 tons rcepectively will exist in Syria in
1980,

The cstimated future demand for chlorinsc and caustic
soda year by year starting from 1975 +ill 1980 can be summa-
rigcd in the following table:

(metric tons) é

Produst 1975 1976 1927 198 A9R9 1980
1.Chlorine | i
1.1 Total 6795 767 8565 9632 10845 12203 1

1.2 for PVC menufacture5117 5715 6383 7129 7963 8890

1.3 for sanitation
purposes 322 403 503 629 787 9835

1.4 for hydrochlorie
acid manufacture 1060 1209 1379 1574 1795 203C

1.5 for cal. hypochlorite
manufacture 300 300 300 300 300 3.0

2.0austic soda (100 per
cont NalH basis) 7615 8542 9593 10788 11604 121355
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3. TECHNICAL STUDY

3.1 Proccsses of Coustie Sods monufcctur:
Two tyoes of procussus, chenicnl mad cleetrolytic
cre uscd in the nonufreturc of crustic soda.

3.1.1 Chcnical Proccss:

Th. chemicol process is based on the caustification
of sodiunm carboncte using 2ilk of line in cecordonce with the
fcllowing cquotion:

N:’.z 003 + C:.(Oﬂ)a - CCCO} + 2 NeOH ceeee (1)

Phe sodiun hydroxidc solution (11 nercent) is then
.voporated and the concuntrated solution is eclidificd ¢
obtedin solid coustic.

Sodiun coarbonate is n-nufocturcd chicfly by the
"Solvay" or cmmonia soda proecss using sclt, linestonc, coke

and -nmonia ns row matoriocls, cccording to tho following rcae-

tionss

03003 —p 020 + 002................(2)
C + ¢ emp 005 cececcscvssssscsscessel3)
C0 + B0 -—p O (OH)Z ceesessscscsscsss (4)
NE; + HyO —s NH, OH cecocececcncnseness (5)
2,08 + 0O, —» (NH) 005 + E30..cccee.. (6)

|

2NH4 Hc03o-oooooooooooooo (7)
qu_CI +ﬂ?.3003.........ou (8)
N:12003 + W2 + 320 seveone (9)
m3 + 0&012 + 2 Hao 0000(10)

NK4 3003 + RCl
ZNnBOO3
2NE, 01 + Cc(dﬁ)z

P L

Mo chenical proccss for the production of ccustic
soda is no longor usod in the developed countrics cnd is re-
placcd by the clcetrolypic proccss waich produces chlorinc
togethor with coustic sodz as co-produst. In developed coun-
trics the doncnd for chlorine for cxcceds that for coustie
ond thorofore chlorinc is conmsidcrcd the primcry product.
This situntion docs not prevail in mcst dovoloping countrics
whors chlrorine doos not find the some uscs. Thereforo, it is
indisponsable thet practical uses for chlorinc must be found
to jJustify tho solootion of thc oloctrolytic proccss.

3
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Although the cheniesl process does not pive co-
nwroduct chlorine ond its raw naterisls - with the exeeption of
colke - do cxist loeally; yet the cheuicadl process carot de
~dopted in Syrin., This is due to the fret that the chenieal
process to bc econouicmlly fersible rcquires o very large sc-le
f slant. Such a nl-nt for producing sodiun carbennte and
i crustic sodo frow s~1lt cnd lincstone would be faor ton lorge
Jor the 12,138 toas of caustic per year »lus the 12,000 tons
of sodiun carboncte which oppear to be the linit f the coun-
< try's dcuand in 1980, M.reover, the capit:ol investnent nceded
for the chenmiecl process is :mch higher than that for thce
clectrolytic proccss.

3.1.2 Sleetrolytic Proc.ss: }

In this proccess scdiun chloride solution is i

dcconposcd in elcetrolytic cclls with the production of
ccustioc sodn, chlorinc and hydrogen.

' NoCl —— la* + 01-oooo¢oooooo (7)
5 Nn » 320 -y RaoOH » 1/2 Hzoooaaoo (B)

i Two types of cells ~rc uscd in the clectrolysis
#of sodiun chlcrdds drine, nomely, the diaphrogn and the mercury
cclls, L

S SRR e

In case of diasphrogn ecll, a diaphragn made of

csbestos scnarates the graphite o~nodc froa the stcel cathode.
Tho direet currcnt e¢cuses chlorine to be libercted at tha
anodes whilst ccustic sodc and hydrogen gas oxre formed at the
octhodes, The liquid loaving the ocll contains cpproxinately
11 percent sodiuu hydroxidc and 15 percont sodium clhiloride.
This liquid is then cvroporated in nultiple offect ovapourators
to cbtein o 50 »nercent solution of ccustic soda. Sodiun chlo-
ride crystrllisos out during evaporcticn cnd the 50 poroent

P N caustioc solution is loft with adout 1.1 porcoent sodiun chloride

: . and othor inpurities.

Tho nmercury ccll has graphite cnodes and nmercury

| 18 ccthode. Purifiod saturatcd drine is fod to the oecll where it
’ flows botween tho grephite anodos and the meroury onthode.
This results in the formotion of gascous chlorino which is
liberctod at the cnode ond sodium nuclgo which is formod ot
the cathode. The sodiun ~nclgen flows fron the cell to tho
docouposer whereby it rocots with water to »roduce mercury,

50 percent coustic soda solution and hydrogen gcs. Meroury

flows book to the eloctrolytic eoll. Tho 50 vercent cnustic
s P UU v VP U VU
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soda solution obtained from mercury cells is of high purity
with a sodium chloridc content of 0.006 perccnt or less.
This high grade caustic soda is auitable for viscose rayon
:ndustry and it has 2~ distinctive advantage over caustic
anda cbtained from diaphragm cells sincc it does not require
fu.ther purification to comply with th¢ rayon industry spe-
cifications.

3.1.3 Choice of Cell Type:

Both types of cell, the diaphragm and mercury
cell have their specific advantages and disadvantages. Caustic
soda obtaincd from mercury ccll does not require further con-
centration or purification as in the case of diaphragm cc.l.

The consumption of clectric power per ton
chlorine gas is slightly higher in the mercury cecll (3,000 -
3,200 kW-hr direct current) than in the diaphragm cell
(2,600 - 2,800 kW-hr); this leads to 12-15 percent higher
power corts in case of mercury cell. On the other hand, mercury
cell produces concentrated caustic soda solutions (50 to 73
percent ¥ OH) without the use of external heat, while in fase
of diaphragm cell an 11 percent caustic solution is obtained
which is 1urther concentrated by the use of steam. The amount
of steam required for concentration of caustic soda solution
obtained from diaphregm cell ranges from 4.5 to 7.8 tons per
ton of chlorine depending on corcentration required. It cen
be said, therefore, that mercury cell is preferred to diaphragnm
cell where eleotric power is cheaper and steam is more cxpensive.

Other advantages of the mercury cell are that it
is simpler in design and operates at high current densities.
Besides, the current efficiency in case of mercury cell (%
porcent) is higher than that of diaphragm cell (90-92 percent) ;
however, up to 4 percent higher current efficiency is obtained
in new diaphraga cell, of the Hooker type, having central
circulation space for brine. Oomplete brine purification for
the mercury cell is not necessary as for the diaphragm cell;
mercury cells are designed to operate efficiently with salt
that has been treated in a relatively simple manner without
renoval of sulphates and compounds of calcium and magnesium.
On the other hand, disphragm cell is sensitive to changes in
brine concentrations and calcium sulphate must be removed

R
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tufore the brine cunters the ecll ntherwis.. ¢ l~poing ~f the

di~phr-on talkes ploce.

T TN

The chicf disadvratoges »f thc lacreury c:11 cther
U the M consunption of Jleetric ~-wor ~re the nigh
¢ st of mercusy invent-ry, tho {novitobly nercur; ntlke un,
th. Jffeet of suall quawntities of heavy net~1ls (..g. iron,
eponiun ~nd var~diun) in the brinc wiieh cnusc excoasive
hydrogen diseharge in the ccll, and finzlly orc {1 .or spnce
is ecupled by uereury coell then sone types of diophroge ccll

%
¢
:

It can be cuphasiged, however, that morcury unke
ur in aereury ccll is rather sn~ll cmounting to O.4 - 0.5 1b
ner ton of caustie cnly. Tho :.creur; inventcry roises the
copital investucnt cf tho »lznt dbut hos little cffeet ~n the
! prcéuction enst >f e~ustic 85d- sincc acreury fm the dnitinl
filling of cclls is considcred -8 o non-donreeinble ~gsets

B s b W S

It is ovident fro.. thu forcgoing tact nercury
cull has scver-l cdvantages over diaphragu cell; as a result
mercury cell has held the nredoninont position in Durope
whereby it is responsidle for more then 95 percent of the
total ehlorinc production in Gorn~ny cnd Itiy. In the
Unitod Statos of Aucrica therc used to be o arcdonincnce of
di~ohraga cell which waos largely due to the availodility of
asboatus of well cs of noturcl brines. Beosidcs, the unercury
cell technolczy hos only boen availedlo 4n Americn for cbout
the lost thirty yonrs\duc to the strict seercey thet for nany
years surroundcd the d&toloﬁnent of nereury eclls in Europc.
Morcury ecll hcs bdbecn gilﬁing in favour in the U.S.A. ceccunt-
ing for rbout 20 ncrecnt £ tho total ehlorinc production in
1960, It 4is bolioved that neveury coll will continuc to tcke
tho lccd sinee for tho United Siuates, copital investucent ond
producticn costs rre cbout the scno for both types of eclls.

Bonoe, morcury cell is roecimendod for use in Syric
following thoe general trond of chlorine industry in develon:d
countrics. It is, hcwever, intendcd to corry out cn elaborate
econonie compcrison botween the two types of ccll based on
loeal conditions in the focsidility study to bo proparcd during
the formulation stage of the caustic soda and chlorine projuct.
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3.2 D.scrinticn -f Mcreury Ceclls:

The ucreury ccll consists of two parts : (i)
e cell or the cleetrolyzor in whieh purified snturated
brinc flows between graphite nnodes and a2 acrceury c¢cthode
resulting in the forn~tion of chlorine 28 and scdiun anrl-
craay (41) the decouprser or the denuder in whieh thc sodiwn
‘uclgin renets with woter whoredby 50 pereent crustic solution,
1ydregen gns -nd percury ~re produccd.

The clcetrolyzer consists of o box-like vesscl
constructed of stondord structurcl stecl with eides ~nd top
lined with hard rubber. In one particulor tyre of ccll (de
Nora ccll) the cleetrolyzer is lined with n-tur-l sycnitc
rock. A numbdber of grophitce ancdos extend dam through the
cell cover which con be :nsily and cccurately adjusted to

neintain pexinun cell cfficicncy.

Saturcted drinc ond ncreury enter the coll
through the inlet :nd box which e¢loscs sne end of the ecll
cnd has o nercury distridutor as wcll as 2 brinc inlot cnd
chlorine outlct. The n-ist chlorine gas is under . slight
vocuun wnd lenvee the ccll through the inlet cnd box. The
brinc is fod 2t z rote which ¢an be casily metecred ~nd con-
trolled. Thc vacuua can be nrted on the nononcter comloctoed
to coeh cleetrolyzcr. The cleetrolyz.r is sloped (slope of
4 en cpproxinately) and the brine ond mereury flow to the
outlot ond box which is on intcrncdintc scetion botween the
cleetrolyzer ond dccomdoscr. Under the c~etion of dircet
currcnt, the botto: of the clectrolyscr is wettod with mercury
cs it runs down to the outlct cnd box. Chlorinc gcs produced
on the anodcs is ventod through suitodlc perforations in the
anodcs.

The sodiua =mnlgam formed in the cleetrolyser
flows by grovity to the doeomposcr which is loecatod below the
ocleotrolysor cnd is mode of stool tank packed with graphite
lunps. Thore is ¢ morcury distridutor in the top of the dec-
couposer cnd a water distridbutor in tho dotton. Tho onnlgon
cnturs the top of the dccomposerlthrough a sccl and pure
wator is introdueccd ncrr the botton. Moreury is pumpcd
beek to tho inlet ond bdox fron the dottom of tho dccomposor
by ncans of z eontrifugal pump. The ocustic scda ~nd hydrogon
produced in the dccomposcr loave through separate pipos. Al-
though the docomposor is mrdo of stcel or iron, the ccustic
produccd hns an cxtromcly low iron contont bocnuse the steol

e A i,
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cgurfaces becoue tuinlgnamnted very quiekly proventing iron
frou going irte solution.

3.3 Brinc Trc~tnont

Rnek or solar srlt is transferrced to o
conveyor by suitable nem~ns cnd then conveyed to 2 s:lt
fced heorer by nerns ~f ~ snlt clevotor. S-lt is then
fcd fromn the hopper to o scturator. Dechlurin~ted dbrine
fron the clectrolyzer is punpcd through the satur cor.
Insoludble fopuritics nrc purdiodie-lly disch-rged from the
bottonn of the satur~tor into -~ sludge »ump. Saturated
brine dischergee into a w.ir box where 2 controlled quen-
tity of dilutc crustic souds is continuously addcd. The
caustic precipitates curtcin iupuritics such 28 nmagn.osiuc
end iron, o8 hydroxidcs. The dbrin. flows to - flceculator
where preeipit-tion continues, then flows by grovity to -
brinc scttler. The nrocipit-tes scttle to the bottom, -~nd
clear liquor overflows to a brine stornge tenk. IMron the
tonk, brinc is punped ot o controllcd rote through 2 brinc
filter ~nd the clarificd liquer is dischexrrcd to a filtercd
brine storege tank. Filtcercd brinc is then puuped to o
hcad tonk which nnintains o eonstant hydrostatic head for
the feed %o tho cells. The bdrinc dechlorin-tion uanit ie
opcrotod continuously. The dilut. drinc from the ol.etro-
lyzcr, conteining chlorine in sslution ot about 70°C, flows
to « brine surge tenk. The dilute drinc is ceidificd with
hydrocliloric acid and fcd at 2 contrclled r-to to o fl-sh
chambor oporatod wnder vcouun. A large portion of the dis-
solved chlorinc is floshod fron tho brinc. The en~1ll anount
of chlorine renainin; is dlown out with oir in - sc-l tank.
Tho drine from the flash chombder flows to the scal tank fron
which it is continucusly fod to the saturator for rc-use.
The chlorino gas locving tho flosh chanber prsscs to a voouwn
pwp, which discharges to o ehlorino eolleeting nzin.

A typio~l anclysis of the inlot drinv to the
porcury ocoll is as follows:

Curony
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Toble 13 - Typiecl Ainclysis of Brin. Fccd to Ccll

N:Cl 310 grons por litr.

Fc Loss th~n 0,0001 gr-ns vor litro
Mg Less than 0.01 grons per litre
C:\SO“ Tolcrted un to srturation

21“(3105 Allow.d up ¢t 10 groas por litre

Ccleiun sulph-t., ncgacsiun, ond drea ~re cacng
tho ceommon iupuritics ovrosunt in brine. Hypochlorous ~cid
~rA sodiun chlurste -~re alse nrcscnt in the brine of an operate
ing c¢ill. Magnesiur in drinc b o duedded offcet on the ~usuat
of hydrogen in ehlurinc ccll gas cnd should be kent dbelow 0,01
grons per litre.  Iron io brd if it is prcecnt rs floes of
I"e(OH)3 ~nd 1t is iuportont to filter the brin. dbelsrc usc.
Iron c~= b, printain.d -t - l.ow coneccntration 4f tho »H of the
brinc is kept ~bove 4,0

Crlceiun 2:n be tolerated ~lnust to the solubility
of gypsw: in brinc which is 4.0 - 5,0 graus por litrc. When
brinc is satur-tcd with esleiun suloh~te (cquid-lont to
4,0 - 5.7 mr litre Nﬁ.zsou) th. grophite lass through cnnde
corrosicn is sb-ut 5.5 1bs. Scr ton of caoustic produccd. This
is only about 1.3 1bs. grecter thon when using sulnhrte=-freo
brinc. Tho inerccso in gronhite loss is only ¢ fow conts con-
percd with suveral dellors per ton for th: chenic:-l removal of
gulphote ~nd ccleiun,

3.4  C-ustig trootuonts
Mcreury cnalgen looving the oloetrolyscr has sodiun
e-neontration of 0.1 - 0,15 pur cont. It flows to o single stoge
doconpreor whurcby it is doccunosod with poft water to 50 por
cont sodiun hydroxidc ond noreury., If o two stoge docouposor
with stoon Jookotod lowor stoge is mscd cnustic s~4d~ with 2
concentration up to 73 per cont can bo produccd.

Ocustie sodc locwes tho dcecuposcr noor the top. It
415 filtored to rumov. tho earbdbon D wder ecrricd over frou the
docommosur and 4s thon storod in rudbder linod storcgo tonks.
Liquid occustic soda is nornally shinned in druns, tonk
trucks, or t-nk cors.
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®.5 Chlorine t 1

The nornal conposition of chlorine gas
leaving the electrolyzer is given in the rollowing tablcs

Teblo 14 - Analysis of Chlorine Cell Gas

c1, 97%
; 32 005 - 1:@6

AMr & noisture renainrder

However, under coertain circumstances, : ‘
narticularly on starting up the hydrogen content of the
cell gas is increascd. In order to keep its concentra-
tien below the explosive limit (more than 5 per cent
hydrogen), air must be introduced and provision must be !
made to absord chlorine cell gas during such short periods. :
ALbsorpsion in milk of lime or dry limc to produce liquid
bleach or bleaching powder are convenient methods for ac-
conplishing this result.

Chlorine gas which is to be mariketed for
sale in 1liquid forn is withdrawn froun the electrolyger i
containing substantial quantities of uoisture at 70 - 90°C. i
Chlorine under these conditions is highly corrosive and ‘
must be handled in corrosion resistant materials, e.g. : ;
ceramic, plastic or rubber lined equipnent. Chlorine is T
cooled by a countercurrent spray of cold water in a rubber
lined steel scrubder and is then 4ried with sulphuric acid
in drying towvers. The Ary gas is compresscd to 25-60 psig
using either sulphuric acid ring compressors or centrifugal
compressors, liquified by refrigeration and is finally
stored in insulated steel tanks.

Liquid chlorine is shipped in 100-150 lbe
steel oylinders, in one ton containers, in tank cars up to
55 tons and in tank barges from 550-1100 tons capasity.
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2.0 rdropen tro ept:

Hydrogen gas ~f 99.5 per cent purity lcaves
the dccouposer, It is scrubdbed with water and sent to o
nercury condenscer to lower its content frou traces of ner-
cury vapour. Part of the hydrogen obtained can be con-
suned in the hydrochloric acid unit for the menufacturc of
81 acid and the remaining part nay be conpressed in .
hydrogen cylinders for use by outside consuners.,

3.7 Hydrochloric Acid Manufacture:

Hydrochloric acid is requirecd for treaoting
%he brine used in thce nercury cell as well as for other
purposes, in particular, as an acidulator in Syrian oil
wells to incrcasc the flow of crude petrcleum., Since the
hydrogen and chlorine rcquircd for its production are
aveilable fron the electrolytic cell, a hydrochloric acid
unit can be installed in the crustic soda and chlorine
nlani.

Hydrogen from the mercury condenser flows to
a hydrogen exhauster end is pumped to a burner at a con-
trolled rate. A controlled amount of chlerine gas is also
punped to the burner whereby the gas mixture is burnt in =
bdsk-lined or silica furnace forming hydrochleric acid gas.
The ges l:aving the furnace passes to a water cocler where
its tenperature is reduced. The cooled gases flow to an
sbsorber (often using a tantalum absorber), then to =an acid
scrubber. Unabsorbed gases are vented to the atmospherc.
The acid leaving the absorber flows to a surge tank from
which it is pumped to the hydrochloric acid storage tank.

3.8 Qaleium hypochloritve papufactures
A calciun hypochlorite unit may be installed in
the caustic soda and chlorine plant to supply the locel
market with its requirement from dbleaching agents. The unit
will absord chhorine obtained as "sniff" or "vont" ges for
other units processing chlorine in the plant.

In the usual procedure for producing dissolved
oaloium hypochlorite, milk of lime s put imto a conoreote
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tan¥ and then circulated by cn outside centrifugnl punip.
Chlorinc is introduccd into the suction sidc »f thc punp
ot o controlled rate to prevent overcihllorination. OGweep
agitetcrs arc used to keep the lime in suspension, z2nd lead
ccoling coils are used to nininigc deconposition from over-
ncating. When completcd, the suspension is settlced, the
clcer bleach liquer is punped off, and the sludge washed
with water before buing discardecd. The concentration of
calciun hypochloritc dleach nnde by this ncthod is normally
between 60 and 80 grams per litre of aveilablo®ehlorine.

3.9 Capacitr of Proposed Plant:

For the realization of the cuustic soda and
chlorine projcet a total period of 40 nonths was considcred
neeeesary, i.c. the proj.ct ¢an be completed by the end of
1976, This coincides with the time fixed by the Electricity
Corporation for supplying thc plant with electric power fron
the Euphrates hydroelectric powcr station which is scheduled
t> be completed in that yecar.

Hence, it is thought plausidble to fix the
capacity of thc proposed caustic soda and chlorine plant so
as to meet the estinated demand of th:e Syrian mardet for
chlorine.in 1980, As stated previously under the markct
study the lccal dcmand for chlorine in 1980 is estinated ot
12203 tons. The capacity of the plant is planned at 12225
tons of chlorine por annuu so as to allow for the production
of part of hydrochloric acid neceded in the plant for tho
acidification of the brine solution. This copacity of
chlorine givcs 13692 tons of caustic soda (100 percent ¥:.OH
basis) as co-product.

The capacities of the various plant sections
are planned for convenienco in terms of tons of chlorine per
24 hours as follows:
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¥ Capacity in %euun
of tons of ch'lol e
Name of Plant Rer_ 24 hours
Rectifier plont 38
Cell plant 36 :
Brinc scturation and purification plant 36 g
Chlorinc drying plant 36 !
Chlorinc coupressing station 36
Chlorine liquefaction plant 5 ‘
Hydrochloric acid plant Vi '
. Caleiun hypochlorite plant (100
percent available chlorine basis) 3
3.10  Production Programme:
In accordance with the capacity of the
f proposed plant and on thc basis ¢f the estimated local de-
nand for chlorine and caustic scda shown in Table 12, the
; anticipated output of thc plant broken down by years and
E type of products can be summarized in the following table: |
f Teble 15 - tion of Plant |
| : (getric tons) %
t
Eroduct 2972 1928 A929 1960
| 1.Chlorine
‘ 1.1 Chlo~ine gas for PVC
. nanufacture 6383 7129 7963 8890
, 1.2 Liquid chlorine for
; f sanitation purposes 503 629 787 983
3 N 2.Bydrochloric acia(32- \
v . 33 percent) 4310 4918 5610 6400 .
L 3.Calciun hypochlorite ;
4+ R (70 grams per litre) 4300 4300 4300 4300 -
4.80diun hydroxide (100
percent basis)

4.1 For local consumption 9593 10788 11604 12138
4,2 For export - - S4e 1554

It must be stated that sodiuwm hydroxide is
produced in the form of solution containing 50 percent ¥ao;
and, therefore, it would be necessary to install a dothera
solidification plant for the surplus caustic soda in excess of

local demend so that it cen be exsported to neighdouring coune
tries in a s0lid form.
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Acocording to the proposed producticn prograiue the
rlant will opurate at about 70 percent of its chlorine capa-
city in 1977, 79 percent in 1978, 89 percent in 1979, and will
reach its full chlorinc cnpacity in 1980.

3.11 Mojor Input Materials:

The nain inputs needcd for caustic soda nanufactured
by the nerocury oell prooess arc electric power and sodiuu chlo-~ ,
ride. Both itens represent approximately 40 per cent of the '

ncnufacturing cost of crustic soda. The follawing table shows |
the variocus raw ncterials consuncd per ton of chlorine as cell H 1
gas. About 1l.12 ton of sodiun hydroxide and 11,000 cubic feet ? |
(STP) of hydrogen are co-produced per one ton gascous chlorine 1

Table 16 -~ %ogmtiog of Raw Materials and

ower f

Unit per tor of !

w Materi Uaik glgrgga gas .

Sodiun chloride t. 1.70
Grapnite g. 4,00
Mercury (Make up) kg. 0.25
Electric current for

eloctrolysis kW-hr 3300
Other electric power W-hr 75
Water cu.n. &0
Chonicals for brine

treatnent 8y.p. 16

3.11.1 Sodlym ohlopide:

Bodium chloride is available locally from rock
salt nines that exist at Der-es-gor. About 30 to 70 thousand
tons can bde supplied to the project starting from 1976. The
anslysis of rook salt furnished dy the Government Agency con-
cerned is in average as follows:
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r Tedle 17 - Analysis of Rock Sclt
Loss in weight «t 105°C 0.05%
W-tor insolublc mett.r 0.08% |
Total silici.ous u-tt.r (ezl. cs 8102) (rea.) é |
Iren, cluainiun, cte. (Cal. cs R503) (nec.) ,
Culeiun contunt (Czl. as C20 0.10% i
Nagnesiun contont (Cal. 28 Mz0) 0.01% :
Sulphcte content (C:l. s 303) 0.26%
. Fiosnhate cout :nt (Ca. cs P205) (Rer14)
* Alkclinity contont (Cl, s RaHCOB) (e e)

Sodiun chlorid. conteont (CA. us NcCl) 99.50% k

|

The pric: per ton »f roek s:lt ox-nincs hos becn f
ostincted by tho cuthoriti.s ot 48 Syrisr Peounds (cquive- <
lent to 11.16 dollrrs). The ¢ost of tr-nspert (obout 32 s5.n.) '
is to bc odded to thc ¢x-nines price. This »rice is .xtroncly
high comparcd with the cost of sclt uscd for industri-l DUrpo-
808 ir other countrics, For instcnec, sclar sult was dcli-
vercd to tho cleetrolytic coustic sodrs plent ct Alexondrio, |
Egypt, ot o srics of 0,95 Egysticn Pounds por ton during the
reriod 1961-1965. Thce nriec wes cfterwords reised to 2.4 |
prunds (cquiveleont to 5.8 dcllers), which nrice is much lower |
thon thet cstinctid for Syrion rock sclt. In the presont ‘
; study, howavor, the ccst of rock solt is .stinoted ot 61.¢¢ |
1‘ e S8yrien Pcunds por ton, broken irto 30 pownds -8 cx-ninc's
: i pricec :nd 31.7 nowdds cs the cost of trousnort to nlout site.

1 It is rcoonmond:d that the Govormnent tolke eort~in

: { ucasurcs to casurc spcei:l rctes for sclt uscd for industri-l
4 | purposcs. It is furthsr recommondod to study the nossidilitiss
‘;J" : 5 cf oxploiting rcok sclt d:nosits ct the Godol orce which is

B ST 320 xilcactors noaror to nleat sft. thcn Doir-ce-zor.

3.11.2 Eloctric Powor:

Elootric pcwor will be cvciloble froa the hdro-
oloctric powor station of Buphratous Dem storting froo 1976.
Tho Byricn Eloctricity Corporction exnressed its rozdiness
to supply tho caustic sodc end chlorine projoct with elcetric
power in tho rcnge of 5 to 10 Megowotts ot o voltago of 66
K.V. providod tho projoct is instolled in tho vieinity of




il et e e oo e

- 30 -

Danascus, Alerpo, Homs, Hama or El-Nabll. The cost of
lw-hr as fixed by the sald corporation is 0.06 Syrian
Pounds equivalont to 0,014 dollars. This rate is con-
sidcred to be extrenmcly high for electrolytic caustic soda
industry. Becausc power is o large factor in tho cost ;
of the process, it can be osperanted cconomicolly only when {
low cost power is avcilable. The following table gives

typical power costs from water power (hydroelectric) in

sone countries as compared with Syria:

Table 18 -~ Typical Power Costs from Water Power

Country Cent per xw-hr Remarks

Nomay 0.1 - 1-50

Sweden 0.1 el 1.50

England 0.“ el 0.50

Germeny 0.38 Fron brown coal

Niasgara Falls 0.30 up

Ontario, Conada 0015 - O.4 ‘

Egypt 0.27 From Aswon Dan de- |
livercd to Kima Works. !

0.54 From High Dam deli- .

vered to Aluminiun i
Works.

Syria 1.40 Proposed cost by

Electricity Corp.

Measures should be taken by the Syrian Governnent
to grant a special rate for the electric power Jupplied to
the project. A cost of 0,04 Syrien Pounds per kw-hr was
essuned in the operating costs of the }sroject. It must be j
enmphasiged that the project would not be economically feasible
in case electric power is supplied at 0.06 pounds per kw-hr.

3.11.3 Water:
The source of supply of water depends mainly

o plant location. Two possidle alternatives for plant site
are in the vicinity of Homs and Aleppo. In case the plant is 1
installed at Hons, water is obtained from Oronto river. No
reliadble analysis could be odbtained for Oronto river water.
However, it can be said from the subnmitted analysis that this
water is suitadle for use as process water after treatment.
The source of weter supply, whether river water or artesian
well water, is not yet known for Aleppo site and needs further

invostigations. The cost of water was estimated at 0.04
pounds per cubic meter.
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3114 Other Input Matcrials:
Other input materials including grephite,

mercury, and chenicals for dbrine treatment arc to be imported
fron abrocd since they are not available locally. The veolue
of theso noterials is rather small and does not exceed 6.4
percent of the total manufrcturing cost of ceustic soda ond
chlorine.

3.12 Plant ILocation:

Pive alternative plant sites are considered.
The choice of these sites was dictated by the ccndition in-
posed by the Electricity Corporation that elec.ric power
from Euphrates hydroelectric nower station can be supplicd to
the plant provided it is located in the¢ vieinity cf Aleppo,
Han+, Homs, El-Nabk or Damascus.

The major controlling factors and poesidble

aspects of cost have been studied for each alternative loca-
tion as follows:

(2) Utilities:

(1) Water supply: an adequate water supply
is availadble for Hous and Hana sites from the Oronto
River. The sourcc of water supply in Damascus ares is
Barada River. In Alcppo artesien well water is to be
used. In El-llabk area the nearest adequate water sup-
ply is at Karena 13 Mdloncters away.

(11) Electricity: A relinble and rnple supply

of eloctricity is available from the Euphrates hydro-

electric power station in the range of 5 to 10 Megawatts

at a voltage of 66 K.V. in all proposed sites.

(1i4) Waste disposal: All proposed plent sites

have no particular difficulty with the problem of waste

disposal whereby an effluent noutralisation plant cen
de mtllled.

(b) Fuel:
Fuel o0il is delivered from the petroleun
refinery ot Homs to the proposed locations.

i
!
!
3
i




(¢) Labdour: !

all five locations with the exception of El-Nabk
in which industry is less developed. furthernore,
housing, transportatiocn, hospitals, schools and re-
crcation facilities are nor: available in Danascus,
Alegppc and Hons.

|
4
Labour supply is considered the senc in Co l
|

i o S Ry iy i B e S I
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(4) Geographicecl features: i 1

The cost of site developuent, the avail.- 1,
ability of nearby good roads and climatic conditions
are nore or less sinilar in all five sites.

(e) Raw Matcrials:

The main raw material is sodium chloride
which is obteined from rock salt mines at Deir-ez-zor. %
About 20783 tcns of salt ore necded annually for the |
pPlant when operating at full capacity. The cost of
transportation is talden as 0.10 pound per ton-
Biloneter and it is assuned that tne cost of the re-
turn journey should be included in the total troanspor-
tation cost of salt since the lorries will g0 back to
the nines unloaded. Other raw naterials including
graphite, necrecury (make up) and chemiczls for brine i o
treatuent (about 970 tons per annun) are imported |
throuch Lattakiac::l transported to prcposed site at
& cost of 0.1 pounds per ton-Wlometer. The following
tadble gives the cost of tremsportation of raw naterisls
to the proposed locations:

Table 19 - Coat of transportation of

.

Aleppo Damascus Homs Hama El-Nabk

Cost of transportation

of salt including return

Journey 1318 2793 2120 1924 2456

Cost of transportatior. )

of other raw materials. ) 18 33 18 14 26
Total. 1336 2826 2138 1938 2482
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(f) MarMets:

The annual production of the plant
when operating at full capacity and the share
of consunption centres from each produect calcu-
lated on the basis of installed copacitics of
consuning industries (e.g. socp, detergents, ve-
getable oils, sugar, textiles) and/or other fa-
cilities (water treatment stations, sewage trect-
ment, oil fields, citric acid project and other
purposes) is snown in Table 20.

The cost of transportation of the
products to the consunption centres is taken as
0.1 pounds per ton kilometer. In the case of
caustic soda, hydrochloric acid, hypochlorite and
chlorine for P V C menufacture, the cost of return
Journey is added to the total transport cost because
the special tank lorries used for shipping these
products are not loaded on their back journey to
the plant. In case of the chlorine for sanitation
use the cost of returning the empty chlorine cylin-
ders to the plant is included in the total cost.
Table 21 gives the cost of transportation of the
products from the proposed plant site to the con-
sunption centres.
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Teble 20 - Distridbution of Annual Prrduction

according to Consunption Centrcs.
(netric tons)

- Chlorine for Chlorinc Calciun
gggitic §g§§§Ic ag@étatiog for hypochlo-
?50% so- ncid ne gross PVC ritc

lution)  (32-33%) §°?f§on Zolgggc

cylinders

Total Annual
Production 27,384 1622

Consunption Cen-
tros:

Aleppo 8406
Danascus 11264
Hons 2868

Hana 796
786

Lattald a

Hosaka 154
Tal KoJek
Deir-eg-zor

Idled

Tartous

Others

27384 983 1622 8890

Tabdble 21 - Cost of Transportation of Products
(%00 L.S.)

Aleppo Dapascus  Homs  Hame El-Nabk
Caustic Soda 1007 859 776

Hydrochloric Acid 711 972 838 905
Chlorine for San.use 42 44 3 42
Chlorine for PV C 33 268 - 144
Calcium Hypoohlorite 165 140 148 184

Total 2268 2052
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(¢) Increasc in capitel investment:

It is assumed that the P V C plant
will be installed near the pctroloun refinery at Noms

as nost petrochenical plants invariadly are located near
refineries or other sources of hydrocarbdbons. Thore-
fore, chlorine for the mamufacture of P V C can bde
transported in tho gascous foru through a pipe line

in case the caustic soda and chlorine plant is duilt

at Hons near the petroleum rcfinery.

The other four lscations need a lique-
faction plant for chlorine 30 tons per 4oy capacity and
tm.hnk lorries ten t-n easch for tramsportation of 1liquid
chlorine from caustic scda plant to the P V C plant at
Homs., This lesds to an increase in plant investunent by
80,000 dollars for the tank lorries, and 145,000 dollars
for the chlorine liquefaction plant. The annual capi tal
charges (depreciation and interest) for the increase in
plent investment in case the plant is installed in one
of the four locations other than Hous smounts to 39,800
dollats equivalent to 171,180 Syrism Pounds.

Tadble 22 shows ¢ summary of the study
of the factors oontrolling plant losation as outlined
above,
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Table 22 - Factors controlling Plant location
~ Vaoas- :
i Itens Aleppo cus Hous H =R %
1.Utilities:
(1) Water supply Artesian Barnda Oronto Oronto From Karena
Water River River River area
(11) Water disposal Possidle Poosidblc Possi- Possi- Possible
ble dble
(141) Electricity Availadble avail- avail- avail- avail-
adle rdle able able
2.Nol availadle avnil- availe avail- available
oble adble able
; 3.Labour - - - . less ovailabl. |
j 4 .Rousing,schools, )
mcrcgglon and '
transportation - - - less less availadl:
i . avail-
{ j able ; |
g 5.Geographical same Same sane same  sme L
? features . |
! 6.Cost aspe-.ts(000
| e
i
(1)Transportation
of raw mat. 1336 2826 2138 1938 2482
(11)Transportation
B of products 2268 2303 1803 1916 2052
? (iii)Annual cepi- ;
i tal charges due |
to increease in :
. plant invest- : :
4 nent 1721 N - 171 bVl ' f
Total cost RS 3
aspects 3775 5300 3981 4025 4705 o

It can be seen from tadble 22 chat Aleppo site nay de
considered as the best location for the caustic soda plant fol-
loved dy Homs site. However, further =tudy is noeded to investi-
gate the effect of use of artesian well water in Aleppo from the
technical and cost aspects as well as to determine how far the
results obtained from the present location study are affected if

salt can be supplied regularly from Gadol area instead of Daoir-
oz-sor salt mines,
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303 lat ot Bulotsgs: T3 0

Land arca nceded for the caustic soda and
chlorine project anounts to 20,000 square meters. A pre-
lininary layout of the plant is shown in Fig. (1).

i Bulldings and civil works required for the .
plant, their dimensions and cstinated cost are given in che
following toble. These dimensions allow for future expan-
sion of the plant. ‘

Tadle 23 - Buildings and Civil Vorls

Estinatec
Cost
g Rllding Riawmsions a
1. Rectifier and cell houso 2000 sq.n. x 12 m.high 1200 ‘
? 2. Chlorine drying,compres- ‘
; sion & liquefaction as0 * x8n, " 135
| 3, Bxine house (shed type) 600 * x9w, " 108
r 8. Chlorine storage & filling
; (shed type) 300 " x8nm. " 45 |
! i
‘ 5. Hydrochloric acid plant E
e (shed typog 20 " x8a., " 30 .
6. Rypochlorite plant
f (shed type) 300 * x8=a. " 45
7. Buildings for suxiliary
{ plants:
i ) »
g 1) Bsasten I T PR
i , (111) Rubder lining shop o0 " x8m, " 390
i (iv) Geaphite shop 00 " x8n, "
g (v) Garage 300 " x8m., "
e | (vi) Laboratory %0 x8n, "
g 8. Varehouse 600 " x5m, " 1%0
: 9. Raw naterial store
i (shed type) €50 x6n, " 9?7
? 10.Adninistration uilding 300 * x8n. "
* (2 storyes) 150
~ { 1l.Jences 567 netexa x - 3 " 60
o7 12.Reinforced ooncrete tanks 250
1}5 1 13.Poundations 2%00 cu.m. 500
4 1A .8evwers,sanitary,dining room
w:’; room m'\d shower ’
baths 3%
15.Boiler 'douse (shed type) % sq.m.x 8 m. high 8
16.Bv ation & Bolidification
. ant (shed type) 1% " x8m. " 22

Total cost of dbuildings & civil works



—

Subetat

Worksho
Rubdber

IEERE

B
T
9

10

Fie.(1) - Preliainary dayous of plant

Rectilier and cell house
Chlorine Adrying ocompression &
liguefaction

]
Chlorine storoge & filling
Rydrochloric acid plant

orite plant
ion

fining stop

Graphite shop

Gorago

Laborctory

Wcrehouse

Raw natericl store

;:i.lor h&mo & solid.plant
ouration & solid.plan

Mﬂnﬂtrnﬂon dilding

Water treatment plant
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N.B, Civil work for wuter trectnont nlant costs 120
thousand pounds cnd is includcd undcr focilitics.

3.14 Moeldnory ond cguioniong:

Th¢ dnily production enpaeity cf the
various units of the plcont in terus of tons of chlorinc
per 24 hours 4is as followpot

T:bl. 24 - O-pacity of various units
of plent

Copeeity in tcrus
of tcns of chlorinc

Eaf- of Unit Rer gh hours

Reetificr plon
Coll plaont

Brin. scturction ond purifiention
plant

Chlorince drying nlant

Chlorinc compressing stotion
. Chlorinc ligquofoction plcnt

Rydrnehloric ceid plont

Caloium hypochloritec Elmt
(100 purecnt chlorinc dosis)

w wwEsRE RE

A caustic sodc dowthorm colidific~tion plont
with a ocpacity of 10 tons por day (100 pcrecnt NaOH dbasin)
is also ncodod for the esolidificction of coustic soda
in cmeocss of loocal requironents so thut it can bo cxportad
%0 noighbouring countrios.

Tchble 25 1lists all nashinory and oquipncnt
roguircd for the plons amd thoir FOB valuc in U.8. dollars,

e
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Table 25 - Mochinery and cquipment and !
*" their FOB value
FOB Price
M i t ‘U,S,ﬁ
(1) Cell Roon 1 081 00O
| (2) Brine treztuent plant 300 000
(3) ZElectrical rectifiers 390 OO
; (#) Chlorine cooling, drying and compression 180 000
o (5) OChlorine liquefaotion plant 55 000
: (6) HRydrochloriec ncid plant 97 500
i (?) Calcium hypochlorite plant 80 000
(8) Snlt transport equipment 47 000 f
(9) Storage tanks
(1) Caustic Sodn tanks 2 tonks 350
’ cu.n. each 30 000
f (ii) Liquid chlorine storcge tank
i for 200 tons 84 500 f
(441) Other storage tonks 70 000 },E
% (10) Bubstation and power distribution to motors
i (6000 X¥) 2% 000 §,
| (11) Workshop equipment 60 000
: (12) Rubdber lining equipnent 50 000
(13) Lighting 40 0OC+
f (14) Stemn boiler and piping 30 000
| (15) Dowthern plaont 120 000
3 E (16) Chlorine cylinders; ninety cylinders
ons ton capacity 46 800
: v Total 3 011 800
P
| t equivalent to L.8. 12,950,000

SEND S G NNE S S BN B S 5 T B0 RS S SRR M W Wy

.3, (1) A water treatment plant 100 cu.m. per hour is included
under plant utilities.

(11) External transport equipment include:

« Seven tank lorries ten tons eaguiv{ each for
trasportetion of products costing 140,000 dollars

= Tov buses for tramsportation of worldee cost
30,000 dollars. ine




e e e e e e e <

3.15 Pl Usiddvies

Utility rcoquircnents of ths zlomt core

‘ o8 follcwa:

"i ; (1) Process :nd cooling wuter: rbout 567600 cu.nmt. ;

: '~ per unun !
» (14) Electric power ¢ cbout 41624 x 10° ?

{ ; kw-hr |

‘ ' (141) Proceocs stecn $ about 4 tons ver hour »

: at a nressurc of

9 atil,e

A wctor treatnent plont hoving o capeeoity
of 100 cu.a. Dex hcur is inelwdcd undcr vlent utilitics.

An clectric subst:otion with ¢ capcoity of 6000 XKW is in-

cludcd in the sconae of delivery of ucchinery and cquiprent.

A stcoa boiler 5 ton stoan per hour at o working pressurc |
of 12 ctuosmherc is ~1lso included under ncohinery and equip- ,
amt,. &

3.16 Moonng Scbler

The totcl numbor of nersons employed in
the plant anounts to 160 inocluding twe foroign exports: c

chenignl engineer in charge of production :nd a mechoniecl
onginver in charge of repcir ond mointon-nce. The ocanucl
vages and soclarios including frimge denefits (~t 30 per-
cent) cre estimeted ct 1,020,520 Syrien Pounds. Table 26
shows the ¢~togories of persons employed, their sclcries
and. weges.

R T




- 41 -

Table 26 - Catogorics of Persous cnployed

~nd their wonres,.

Domcgtic For_g%___ —
Ne. Annul - Th.  Jamuc Forciem
Crtcgorics of W~g.s of Wages Curroaney
of pcersons Per- wnd Por- rnd Cnuponcnt
cunloyed sons  Sclorics sons  Srlorices
(L 3) (Ls) (L 8)

1. To» noaagers - 2 28 000
2. OSunior Znpinecrs

and Chcuists 4 38 000
3. Enginccrs 6 45 000 2 84 000 60 000
4, Adninistrative di-

recetor 1 8 000
5. Fin~neial dircetor 1 8 000
6. Comncreinl staff 5 35 000
7. Accountonts 4 28 000
8. Clcrks 15 63 000
9. Typists 5 18 000
10. Forcnen 8 43 200
11. Skilled oneratives 68 326 400
12. Scuni-ski.led

operatives 8 24 000
13, Un-skillocd opera-

tivos 31 55 800

Total 158 720 400 2 84 000 60 000

Fringo boncfits
(30% 216 120

Grand total 158 936 520 2

84 000 60 000
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The dbreakdown of operctives according to the
various plant units and per shift is given in tadble 27.
It 45 %o bc noted thit =z fourth shift wos token into con-
sideration to compensate for zbscntecs on sick and ordincxy
leave and to aceount for sny future reduction in working
hours to 42 hours pcr week.

Table 27 - Distridbution of ‘geratives

!
Per Goni Une §
cetion shift Iotal Skilled skilled skilled |
Ccll roon s 16 16
Rlcctrioity l 4 &
E Hydrochloric acid
{ plant 1 4 Y
i Chlorinc plont 3 12 12
’ Hypochlorito plant 1 s 2 2 !
! Brine troatuent
5 plant 2 8 L 4
? 4 & 4
) Hydrochlorie ceid
storoge and filling 2 2 2
Chlorine storecge
N end £illing 1 l p |
e fiiting, O 5 2 2
f Workshop 8 8 6 2
; | Rubber lining 1 1 1
P Graphite shop 2 2 2
,i Garage 1 4 L
= Laboratory e 8 & 4
] Drivers 15 15 15
; General services 3 12 12
Total 107 68 8 3

The nanpower, salaries ond vages required during con-
struction of the caustic soda and chlorine plant (construction
period emounts to 3 years) are given in tadle 28.




- 43 o

Toble 28 - Menpowcr nceded during eonstruction Dericd

R e, X AR vt

Total lat Yoox 2nd Xeor ird yeor i
Sala- Sclc- Sala- Sclearics §
rics rics ) rics & & !
& Wee Wages Voges Wages.

n/u §of alu LS. /o L.S. u/u L.C.
Fredect Lunnier  1/36 45000 1/12 15000 1/12 15000 1/12 15000
L Civil Znginecr 1/36 30000 1/12 10000 1/12 10000 1/12 10000
Mechanical Ing. 1/36 30000 1/12 100CO 1/12 10000 1/12 10C00
Electricel BEng. 1/36 30000 1/12 10C00 1/12 10000 1/12 10000
Cheniecl Eng. 1/36 30000 1/12 10000 1/12 10000 1/12 10000

i Bt < g o e

e

f Clhiouist 1/12 8000 - - - - 1/12 8000 z
[ Enginecra 6/156 97500 1/12 7500 6/72 45000 &/72 45000 ‘
i aduinistrcotive
| ! Dircet = 14’k 260C0 1/12 8000 1/12 8000 1/12 8000 |
i i Fineneizl |
| Direct-r 1/36 24000 1/12 8000 1/12 800C 1/12 8000
i Tronspert &
: Shipient Clerk 1/28 10000 - - 1/12 5000 1/12 5000
i iAccuuntonts 2/60 35000 1/12 7000 2/24 14000 2/24 14000
Clerks 10/300105000 5/60 21000 10/120 42000 10/120 42000
Typists 4/120 36000 2/24 7200 4/48 14400 4/48 14400 ;
Storckeoposs 2/48 16800 - - 2/ 8400 2/24 8400 i
; Nessengere 5(180 37500 5/60 12500 5/60 12500 5/60 12500 i
P Drivers 1/36 13500 1/12 4500 1/12 4500 1/12 4500
Sub totol 572300 130700 216800 224800
: irings benctits
' (go%) 171690 39210 65040 67440

Grend totel 74399C 169910 281840 292240
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3.17 Tinc Schedule for Implenentation:

Tine schedule proposced for major iuplonen-

tation cetivitices covering contracting and other pre-

construction activitics, construction schedules, start up
and meormoal cperation of the plant is shown in Fig. (2).

The total tinc neccssary for the rec~lization of the project
anounts to 40 nonths starting fron Geptenber 1972, which .s
the date of subnission cf this rcwort, till December 1976
the tinc of conplotion of the test runs ~ud start of nornal

operctions.

The bresckdown of the various innlcuentation

stages of the nroject znd the time nceded for their exoccution

i8 23 follcws:

Activity

1. Droperction of condlete
fcnsibility study

2. Prepar-tion of tecnder
spocifications

3, Evaluation of bids &
conclusion of controct

4, Preparction of tcnder
specific~ti~-ns of civil
works

S. Ev-luction of bids ond
conclusion of contrcets
for civil works.

6. Completion of civil works

7. Delivery of equipnent

8. Erccticn of equipnont

9. Btort up & guarantcoe tests

10. Normal onerntion of plcnt‘

Duration

4 non,

2

24

15
16
4

Beginning

J~n.1973

July 1973
Dec. 1973

Mar. 1974
June 1974
Dec.1974
cy 1975
B8ep.1976
Jon.1977

3.18 S8cliing Price of Products:
The following toble shows the cverago prices

End

Dcec.1972

Mcreh '73

Nov.1973

Jan.197%4

Moy 1974
Moy 1976
Apr.1976
August '76
Dec.1976

per ton of the nrojoct products CIF Syrion Ports compared

with tho average norket ﬁricbl of thosc products in doveloned
countrics. o - ‘ ‘

T e o i A o e S




m - WU LGS RUITO U] A0F STUPSYOg owyy - ANV. 3ty
N.no 9 # 2 ¢t ot 8 9 % N.no.nw,m.“tm

»

L__i :_?j_:

€lL6T




el Ot

WU bgo uIleluil) 40F
8 9 «+

STy adyy = (2) 3y
e ¢t o1l 8 9

¥ et ot

-

c

8 9 ¢ ct ot @

[TT1

_

TTTTT

[]

quuyd jyo
wWoI32x0d0 TUBION°OT

3803 093uRIUNS

J0 uwotiotdwop ¢
aoyd Jo dn j3a®ag

*6
‘e
*s
°9

°S

30 UoTY ¥

¢

SUoF3uD
-tJ100ds xapuoy
Jo uworpjuIvdoay

Lpnas L3311
-§Sc07 030TAW™OD
Jo wopyeIedexg °T

‘e

soT3

A ~TAT30Y 300f0oxg




- a5

Tablc 29 = Products &P Piicus coupar.d vith uark.t

»rices in d.velon. 4 countrivs

N . o i R A S s e T e 43 i

(L. 5. )
: , AVoregu during Pricc in
Froduet the poriod dovoe
1968-197C 1971 1loned
countries Rou-~rrks
Couetio Sode 4 )\ 593 to 500 - 1) Pric. cf crus-
oAS 540 tic sod: i
dovulcnod
couctrics uscd
to range fron
230--300 L.S.
It Lhos zons uy
to cheut 540
L.S. in 1971
ad it is ix-
pectid to cowo
dewm sredunlly.
Chlurino 1000 969 %0 -
300
’ Hydrochloric ceid 3a4 3% 180 -
200
Czleiun ochloxrito
7 685

ggg -

B8ince the produsts of thu ecustic scd. projeot cxrv used
o8 rov mctericls or trwasing cgunts in other 1ndns’qaon, it is
thorefore acccsscry to £ix thoir prievs on thoe dasis of narko§
p=icus 12 dovolopid countrios in order thet mcaufosturing indus-
triss drscd on ccustic soda’'and chloriro ucy do ecommotitive in
foraign narkots ond thet industriclisation noy not have e advirsc
wff:0t on the ecst of living in the Syriem Ared Rcpudlie.
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In the light of tho forcegoing the ex-factnry ;
s¢lling priec of the produets ~r¢ fixcd on the basisc of the §
n~rket orices in duveleped ccuntrics and not neeording tho ;
CIF priccs. Howover, the cnustic soda price wns furthoer ;
lowercd thaon its prescent narket price in develoned countrics
sincc the 1-tter is considercd sbroarncl ond is cxpeetud’to _
go d~wn gradu~lly in the near futurc, Todble 30 gives the é
cclling prico ~f preducts cx-foctory as well os the trtal vo-
lue of annunl preduction durdng the pericd 1977 €11l 1980;
the plant roaching its full chl-rine capacity during 1980,

Ry ——

Trdle 30 - Ex-factory prices and vAlue
of canursl production

Ex- Appu~1 Production
Product :“",
rec 1977 1978 1979 1980
prica y
‘l,er A'S v
tn 000 000 Q 000 Q 000

Q Q
(L.3.) ¢ LS t LS t L8 t L8

Crustic Scds 400 9593 3837.2 10788 4315.2 1214GC 4858.4 13692 5476.8
(1005 NaOH :
bosis) i
Liquid Chlo-

rino Bw ”3 15009 629 188.? 787 2360 1 983 2%.9
Chlnrinc for

PVC 300 6383 1914.9 7129 2138.7 7963 2388.9 8890 2667.0

Hydrochlorice
reid (32-33%) 200 4310 B862.0 4918 983.6 5610 1122.0 6400 1280.0

Calciun hy-
nochlorito

70 g/litrc 75 4300 322.5 4300 222.5 4300 322.5 4300 322.5

-~ Total ?087.5 7948.7 8927.9 10041.2
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4, EOONOMIC BTUL. oo
4.1 Ipvestmont:
Tho totol investacnt of the plant is cstimnted at |
26,513,000 Syvian Pounds cs shown in th. following ¢:blc,
Table 31 - Dlont Invostnent 5
(000 L.3.)
Leezl Torddem
Cur- Currcncy
It:.n reney Cono- Totl
Connn=- ncnt
ncnt j
Fixod cascota:
'
Lond: 20,000 sq.n. x 5 L.8B. “er sq.m. 100 100 ; .
- Sitc doveloonont 2,000 sq.m. X i
2 L.S. per sq.n. 40 40 é
Sub total .—240 140 é
Buildings Facilitics cnd housing:
- Buildings (sec todle 23) 3540 3540
- Inginocring fces for buildings
(includcd in coet of buildings) - -
= Foeilitics (wator trcotmont
nlaut;copeeity 100 cu.m. per hour) 120 280 400 i
- ocds intorncl (4 roads 567 n. x P
10 1, width) 45 a5
- Artcsion wecllg - - -
= Outsidc drcincge - - -
- Radl'cy conncctions - - -
- Bi?h tonsion nower sup»ly line
1.2 kn) 100 100
- Contingeney 10 nerccnt of rhove
itcns 381 28 409
- Othor oxpenscs - - -
- Extcrncl utilitics - - -
-~ Bousing cstate - - -
Sud totcl L1806 _308 Baos O
S ;) \ 1]
= HNoachinory ond cquipmont
¥ Fggm(:.o: tablars ) . 255 12950 123;(3)
- To ronsport snd insurancc »
- Transport of cquipmont from
harbour to factory sito 60 60 )
- Enginooring and dosign
(includod in FOB valuc) - - - 1
= Locol maohinory and cquinncnt 70 70 '
- Export foos for suporvision
of orcetion 220 430 650
- Loecal oreeti~n oxpconscs 650 650
- Othcr coxpenscs - - -
Sud tot:cl 122 14028 12223
urni turc 0 i
X 731 |
Total fixod asscte 5091 15067 20958 5 i
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Padle 31 - Plant Investucnt (Contd.) ‘
(000 L.S.) !
Loreal PFercipgm ,
Cur- gurr: ney ;
roney Counse e
I t w n conpc- ncnt T\,)tt-l %
nent %
!
2. Other investuont costs (geforrcd
poaints) !
§ - Salarics und wages during construction
(soc todle 28) YL 744 ]
~ Tr-nsnort nnd trovellils cxponscs for :
troining 14,8 34,2 49 g
- Rescareh ond cxoerin:ntcl work 20 20
- Expert fo.s for start up of ~lcnt, 22 200 225 f
- Of icc cxponsce during eonstruction 6 65 .
- Liecnecs,insurcnecs & Governnont toxes 25 25
- Int\ rcet on loons during construction 1141 1141
; , - 8toct un oxphenscs 70 ‘70
Qe . - Misccllanccue ~xpensgse - _20 0
| Tortal dcferrcd poymunts 2154,8 234,2 2389
i
% 3. Working ocopitol:
. 3.1 Inventorics
| - Suore parts (for 3 years “Koration) 15 650 665
,, ] - Iroduction matorials ineluding ini- !
' ticl £illing of morcury (cbout 65 tons) 292 1965 2257 1
- Work in proccss - - i
~ Finish:d products .. . - - , -
3.2 Liquid occpital
! Annuc) opercting costs ninus doprecic-
: tion and intcrcet dividcd by capitel . .
i turn over 1385 1385

Trtal working ecpital 1692 2615 4307

Totcl investment (1+4243) including intorost
during construction 9737.8 17916.2 27654.

Totecl ivvostnont (142+43) without intorcst
during conatruction 8596.8 17916.2 26513

S g

It is to dc notod that no custom dutics arc leviod omn
machinery and oquipnent contracted for industrial projecets. Erco-
tion cxponscs including suncrvision and locnl oxpenscs vx¢ ocstimeatcd
et tcn percent of the 0B value of nachin.ry and cquipment.
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Furniturc ncoded for fficcs, laborotory, dining
roou, ehonging rooms cnd ccbincts for workors has boen (8-
Jdnated ot 34C thousand Syricn Pounds.

Extcrncl troasport cquinnent ineludes ecven teak
1l rrizs, tcn ton ccnaeit; coeh for tronsnortatica of nr.-
ducts ~nud two dbuscs for workcrs znd cmployeces Troduing ox-
nenscs cover th. tronsport cad trovelllag oxpenses nf thr.c
cagins rs, onc chumist, twe forcmen ond six rkilled workors.
Ther dneluds ~1sn the woges of thoe ferencn ~d workers since
there woges cie not showit wdor the scl-rics -nd woges during
censtruetion. The troining oseriod for th. cngincers ond chorist
is four months :nd for thce forciien ~nd werkers is two nonths.
The cxport fecs for the supervision of stort up is calculut:d
on thu basic of ¢ stort up tuam of five cnginecrs wnd ninc
forcuon tnd work:zrs for four months period. The reuuncrotions
for the stort vo $c-m arc dnsed on East Jurovcon salory scolzs
28 4t 18 likcly to ineludc this grojoet within onc qf thq
tcohnic-1l ~nd oconomie eo-oncrction agrocucnts concluded with
thesce countrios.

The inventory of nrodustion ncntocrials is tckon for
six nonths for importcd natorials cnd onc month for indigcnous
nctoricls.

4,2 Myl ne

Tho rmnucl oporating ecosts whon the plant oporatios

at its full ohlorinc eapneity, i.c. in 1980, is ghovn in tho
following todde. .
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oo X m 1 |
¢ "t itam Cosc ‘C':‘ )]|1,
Lser )
vt el enst Unit Qu.n-
Coauntord Unit Irigc tity i

1.1 . % (godiun e¢hloridc) ¢t 61.70 20782 1282250 ;

oo Te it ka 4.33% 4890C 211737 194260

T acLLaryeacke un) kg 29.08 3056 880868 8278/ L

- o taanienls for hrinc ;

trentnent Her ton of
chl rin. g's L.5 16.00 195600 * 32030
1.7 %l.etriec nower kw=h 0.04 41624 x
10° 1664960 i
1.0 Ir~eess & eocldny, !
Wt cu.u., 0,04 56,600 22704 j
1.7 Coledw: oxids Jor net 20,00 500 10000 '
Leb 1ull Aid t 63.00 2200 138600
Sub tot-1 3614719 40910/
2. Persoma:l eost |
§ 2.1 Vages & sclerios(sec tcoblc 26) 804400 60000
i 2.2 Ncadridutions to soeial scouritics -nd
g I2ings benotits (30%) 216120
Sub tot-1 1020520 60000
2. Mrintencnee cnd sunnlics
3.1 Maintencoce of cquinnent (1% of cquinnont
703) 129500
; 3.2 Mzintencnee of duildings & f-eilitics
3.2 Neintononco of vohiolus (5% of 731,000) 36550
3.3 Sporc parts for ont yoor on.rotion 221700 217000
Suwd totcl 432690 217000 ;
4, Adninistr-tive oxpenscs cnd oclos costs 230000 '
5. Deprceicti:=n (Lincer mothod)

5.1 Lquinnont (10% of 15,253,000) 1525300 1402800 _
| f 5.2 Buildingc & Paollitios 4% of 4,494 ,000) 179760 12,20 |
! : 5.3 Vghicles (20% of 731,000) 146200 146200 ) |
‘ Deod FMurniturce (10% of »000) 34000 ] »

.5 Duferceéipeymont (2046 of 2,389,000) 477600 46840
v " -t ' - . . s“b tOt("l M@m”
| €. Preking druns for ocustic soda for cxpert 155400 124300

Totcl canuwcl onorating c-sts 7816389 2418567

IR , Tho cost of iuport.4 row nctordals inolud: custow dutics
Y f6.% of OIF woluc), port ehorges rnd tromsportation to nlont sito,
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The odmindistr tiv. .xpoeneis cnd snlue custa -i_;.cludv
of7iee somidor, (Avertis nents, fueur Lie: flcw, cowmaaiizoton
w3 f ¢ 7 1 nnd ofth v business 8 .rvic.e. Thoy do et includ.
W 5. 3. B.drrils i~r th. untororis. 's coployeer.

T %ing costs ol the [irst thr . y.oxrs ol
0d.r.fion durding whielh th. »lcnt opux-~tes
) T-2lvy wxro shown in todbl. 33,

t v rtirl ehlorine o

g:rs od in she f

i,y .

Your vhon the full ehlcrin: eapceity of tho

91 2t is rocashod oo thus ocleulctcd s followss

T dl. 33 - Annwl oo ting ecots ot »oxrtil
ehlorine ewmueity
T Al Coatc L.S.) -:::_
Ccat j-_t‘-—'il Iﬂt "C - My g
1. I:tc:‘i’:l cost
1.1 S-1t (sociur. ehloside) 098383 1010300 1137532
‘ 402 ‘vr phit, 1 g6 166326 18"7835
' 1 3 Norcw~ (arke wd) 62267 70025 788642
: . 1.4 Chumic le for drin: tr.ctu, 137040 154112 173520
: 1.5 Liicetrie nower 1165458 13 1475423
1.6 Tie.o5 :nd cooling w-t.r 16277 18123 2022¢
1.7 C lciun rxid: 10000 10000 10000
1.0 vl -4 . 48340 §
Sud tot:l 2837771 2/40293 3132714 g
. 2,  Furscuncl costs
2.1 J.g.s 2pnd solorics including
fringo don.fists 752330 843590 920420
3. HNadntoncnec & SBuprlics 316365 355140 393915
8, Afduinistrative cxoonsus -nd
sclcs coot 230000 230000 230000
5. Donroed:ticn 2363060 2363060 2363060
6. 2Yacking d&runs for solid
c:ustie for cxort - - 54200
S Totol camual oporating -«
Co costo 6099526 6532003 7094309
B ) |
5.3 Apmuc) Foofiss
The onmued nrofits (boforo toxos) éuring tho first tha:
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T.bi. 3 - Aanual Profit. Lofor:s 4 3os ,
(000 L.S.) ’
1t yoor 204 yor  3pd ruie AW el
4L d.veoue (Tobi. 30) 7087 7949 8920 10041
. el ~olroting eosto
Cr oo %2 ond 33) 6099 6532 7094 ~316
DPr..it b.fore tix:u 988 1417 1834 2225
* no4 Roturn opn Ipvestpcabs

Th. roturn on investnont during th. first fifeccn
.. x8 of »roductiou niy bo ¢zleul.-tcd -8 follows:

? P~bl. 35 - Retwn ou iavostnoat during
- otinated 1life of »lcont,

(000 L.8.)
8:los Production Rot\:rn gn ;
Year  Rivonue Exncnditurc  Profit ;?r;:g:“nt i E
1 7087
2 7949
p; 3 8928
i s 10081
+ ] s om
1 6 10041
’ ?7 10041
8 10041
9 10041
10 10041
11 10081
12 10081
13 10081
15 10041

15 10041
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It ¢ by scoen fron the cbove table thrt the ot
~r invoatacmt g dultly inercises 111 it ro chiio 8.4% wheon
thu ¢hloring Dull capoeity is cttoined i the fourth yoor,
Ty vorches 10.7% 40 the sixth yeox oftire -11 the deforred poy-
se Ve foe deor elcted crd 16,66 in the luvonth yo r whon ta
a.>r.ceiztion of thc »nlint cquinnmunt is conylotod,
L5 Sgyout tin. s

The wcy~ut tine of the nroject eczleulatud in yorrs frou
st rt w ~nowts to 5.37 yeors, Toble 36 is uscd to detoerudie
th. p-yout tinc of thc nrojcet,

T:dl: 36 - Acocumul-t.d profitn :ad dopreei-tion

(000 L.GS.
Accunul .t d
Yoar Profit Deprceiation gg;f i'zi"'%g‘ o Of;gf ito
deproci: tivn
i 988 2363 3351 3351
2 1417 2363 ‘3780 7131
3 1834 2363 4197 11328
4 222% 2363 4588 15916
S 2225 2363 4588 20504
6 2649 1739 4508 25092
? 2849 1739 4588 29680
8 20489 1739 4588 34268
S 28A9 1739 4588 38856
10 2849 1739 4588 43444
11 4408 180 4588 48032
12 4408 180 4588 52620
13 808 180 4588 57208
14 4408 180 4588 61796
15 400 180 4588 66384

It is ovidont fron the chove tudlo that tho total »f
profits ond doproeiution oxcoods the cmount of the origin.-
. doprocisdble invostnent (totcl invoestuont ninus vorking ccoitel
1.0. 22206 thcuscnd Syrica Pounds) somotiuwe botwoon tho fifth
cod sixth yooxr of oporstion; cpproxinatoly ~fter 5.37 ysoxrn
frem stort wo.

B

*
-
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Brockecven oeint is ecloul-ted from thie bro.X-svei
chrt given in f1-. 3 vwhich shows salus ineciie ~rnd total Hro--
dnetion cocts plott:d -s functiona of r.t. of oposration of ~1...t
i toras of totrl chlorine producticn, Thoe Lollowing a4 Lo
be nouscd in drcowing tho breck-cven choxt. i

C—

| ' - -
H l}rn‘*- An:tv f C Ve N ) e ., € -
dueticn: tion in ¢t . .ms Totol PI:OQuCtiJ‘I C.at 51y

Yoo ~f ehlo rinc m‘&.})f)‘«- ST irec.x )
. mn‘é&t_{m_’__ costs R: . ciation Trtnl (000 15)

519 3217 2563 6099 7087 I

519 36,0 2363 6532 7949 |

519 4212 2363 7094 89=C

519 4934 2363 7816 1001

519 4934 2363 7816 10041

8565

9632
10645
12225 1
12225 1

38833

It c:a Be soor from th: ochort thect the scles incomo of
i the preject ocqucls 11 fixed ~nd voricbl: costs at ¢ .%o of ;
5 L oporction cf 6550 tena ehlorine. i

The dircet noit volu. cdd. d is given in t-dle 37, Whor

th. full ehlourine e.p.city of the »l nt is rocehzd in the fovth 3
yu.r of oper.tion thoe net viluc .ddcd .nounte to 3245 thousona
. nounds of which w:ges -nd o-lorics mnd nrofit boforc t-x ar.

: 1020 :nd 2225 taous.ud pounds ruopsotively. The et volue ~dacd

‘ inercrs.d4 to 3869 thous:nd pounds in the oixth Teuw nd to 543

; thous'nd prunds in tho cloventh yorr bee usc of inercrsc in
4 p ofits dqu. ¢ dcoerirec in Aunrceintion inctcllrients.

Th. »rcJoct vrovides Jodc for 158 do:cutic onployaie,
31 of which c:3: b. unckilled. Twolve noudors of the tcehaie:l
e 8.2 will do trcdncd in Buronc. Th. proj et offirc troining
Pt 1usoidiliti-e for doncotic studints of ehondietry .ad ehendc 1
P cngincordag.

I N It is caph-sisod thot tho ccustic oodc ~nd chlorin.
¢ 3 gl industry is -~ erpital iatoasivo industry. Mor: thoan ¢ 29,000
would hav: to b invostud for coeh Jub ercatod. Thue the dir-ct ;
cmployment affcet uoy Bo considored eomdorctively amcll. I
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During tho constivctinn yeirs, thoae will b
andildy feocdign oxeling: oxponditur: in forn of enpitad
cxpenditurc.  Upon ctoxt of production rnnucl nut oovinge
of loreign eurrcney wac obtodncd on ecn be scen faoon t-ble
38. For instonec in the fourth yoor of productio: when
the full ehloxrinc eonoeity is attoincd the cnnucl for i
wxehange cxdondituace will ‘nount teo 3940 thisuc: nd pounds
~f vhiehs dmmortes of row natzrd 1s (533), ooixrs ports (217),
d nrcefotion of immortcd -sscts (1608), tho s lardics of
foreign sirsonncl in for den ewsrcuey (60) -nd édcbt o rviec
(1522). The cmowel foreign .xel-rg. o vings frowm inpert sube
gtitution end ccandugs frow uwxdort.d “roeductinu cnount to
10041 thous-nd »ounds., T nct foroign uxeh.osige saovings in
th: fourth your €hus cnount to 6101 th-us r.d pounds. Thos.
will inercess $o 9219 thougrad pounds ofter ropoyment of
oupnlicr's exrcddit.

4.9 3elucrd -xd Jorwerd flcete:

The projoct will glve n iumulcce to the eclt
pining industry. Mcac thoan twonity thous.nd tons of roek
cclt will b consunsd by the erustie sod: cnd ehlorin: Hlont,

Thc produsts vill scrve 8 row n-torisls cad/or
troeting cgents for noyy oxicting industrics, o.g. soop ond
dctorgonto, toxtilon, wvegitoble oils, -nd cone ehenmical
producsts. Thc utilisction of ehloain: in th> production of
nonevinyl and nolywinyl ohlozidc will nrovid: thc cxlsting
08 Will o8 futur. nleootic forning inductrics with o coscntiol
row actirinl,

Alco th: produstion of murc e-ustic sodc moy sti-
oulntc the ostodlishuont of the viseoss rayon industry in tho
8yrisn Arcd Renublie.

4.10 Cooh flow toblos
The eash flow t:dl. (todlo 39) 4o proocrcd on the
bosis of th: following supiositions:
(1) Th. totcl copdtal iwuveotnont of the projuct
racunts to 26513 thoucend Byricn Pounds.
(44)  Tho noehdnry cnd oquipncnt ot o FOB voiluc
of 12950 thmus-ud 8yri-n Pounds willd do

[rvhEt g

B

e i L SR B | e,




(114)

Hroeur.d o erzdit fron .n E-gt Buron.-n
country witiin th. fr . wor of th. t:-ch-
nienl -nd cecnonide cgr.oen.nt conclud.d Bot-
ween Syric c:d thnt country. Th. inturcst
roto 15 2.5 Hereont ~2d 45 dus ulti eondloting
el dolivi oy of noehincry cnd quinacnt. Tac
er.dit ic to bo rimedd on tin cqurl iuct:ill-
ncnts, the fret fnst-1luent b ing dul on.
yorx ~otoer the atort ws oL tho »l-wt.

The bulizes of the invootmoat (13563 thHwucn
Gyl Pounds) is fin e ¢ by th Syois G-
voaorut {ron th. Netinl Dbt Pud in ce-
codiner with tli. conntivetion schodul. of

tac nlent ot o dntircet »ot of 6 Hoerelnt enl-
culcotod on the utilizged fvudse Biuee th. .-
murl orefits of th. itlovris. will b cole
loet:d by th. Governacit, the rencrneut of th
dnvootn at fin~ne d by oo 1o 1ot eontonplot .d.
Howov.r, 40 eng: 4t 48 duninded by Govornment

Authoriticu to 2. fund tio

13563 th-vocnd Syricu

Pounds, thcl citeoorico will b oble to fullill
tiadg dinend fully dn the soventh y.or oL opiri=
ticn oo et bo seen fron the esh flow €:blo,.

4,11 0 Wo 3

A1l ecsh flows or: diseountid to th.ir cquiv-lont
valu. ot tino siro wsiyg ninduun zeeuntodle rete of r:turn

=8 tho iutcr.et vcte, Tia: scro hoc
stoxrt of onirctions nd th. int.rcst
oureont vhiel 4s thy prov-iling o-to

™. oxe.os of the wrosoent
(t-d1u 45) oavor th. pais.nt voluo of
caounts to 7663 thousad nounds TLpo
of thc nroscit viluwe ol investuints,

b.on eacoen oo the
et 1o fixd -t 8
~% preo ut,.

v=luw of inecoucs
tho {nvostnonts

;ounting 35.14 poreont
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Tablc 37 - VALUE ADDED (000 L.S.)

L. PRODUCTION YEARS

- Zrd  4¢h  S5th _6th  7th  8th  9th 1Q

~1 Prcducti
A sl ook 8928 10041 10041 10041 10041 10041 10081 14
BEE= WEI2= 3 ¢ & & ] EBEERNENE . £ 3 3 3 4§ ¢ 2 2 3 ] ¢ - ] "

B V~luc «f T.chnic~1l Inputs

Tor 1 3810 4433 4433 4433 4433 4433 4433 A
1. M~teri. 1l costs 166 o o 5 o o |

Tot-1
1.1_8-1t (S»diws chl-ridc) mg W-mmN mmu Wmu mmu mm.mu @
1.2 Gr-nhite 1838 212 212 212 212 212 212
1.3 Nlicreury (u-Xc up) 79 89 89 89 89 89 89 |
1.4 Chonic-1le £-r brince tre-tnent 174 19¢ 196 196 196 196 196
1.5 Elcctric pov.T 1476 1565 1665 1665 1665 1665 1665 |
1.6 Froeccs ~nd Cocling YUntur 20 23 23 23 23 23 23
1.7 Coleiw: oxido 10 10 10 10 10 10

- Fuac 23l - -

Wom m%ﬁwm WOH —rekins o134 nwﬁm.«wn sodco W..m W W HWW W 5 W W 5 WWW
2e Frintoniee ~xnd Suprplic

Tet-1 315 355 3 433 433 433 A33 K3 A3
2.1 Fointon-ace .A_w .qui ent 91 104 117 129 1729 129 129 129 129
2.2 Mrinton zeo of duildancs & focilitics 45 4° 45 45 45 45 45 45 45
5.3 M-ist m-rc. -© Yomiclod 25 29 33 37 37 37 37 37 L7
2.4 Spore orts [sr one yeor operation 155 177 199 222 222 222 222 222 222
P Aldnipistr-tive Txpons.s ozd Sales

Coots (excluding sclirics & wages) 230 230 230 230 230 230 230 250 20
Ce Lcproeci-ti:n

Tat-1 2363 2363 2363 2363 2363 17239 1739 1739 17319
1.1 Depreciction Uf cqpizuent 1525 1525 1525 12 1525 1525 1525 1525 1525 |
l.2 Deprecintion 0 buillings & fneiliti 180 180 180 e 180 180 180 180 180
1.3 Ucﬁﬁ(oféwow. of voldelez 146 146 146 146 146 - - - -
1.4 Digrocinticn <7 Furniturc 34 4 4 B4 34 34 34 >4 o
1.5 Derreci-tion Uf doferred payment 478 498 478 78 478 - - - -

NET VALUE ADDED L - (B + C) 1741 2251 2755 ,2L5 3245 3869 3869 3869 3869 !




-~ 5 =
"abl. 37 - VALUE ADDEC (SO0 L.S.)

THODUCTION YolAo

ot one  3ra  atn Stn oty Ztn  3t. ot 10th 11l 12tk 13t.  JAtr  15th
— 7087 7049 8923 17041 10041 10041 10041 10041 10041 10041 10041 10041 MOOPH% 10041 10041
EI 23 === B = | RERR®T ERERE BIWETRN REEBRE®R EEW\MER NSNS nmEEs t 1 1 & 2 4 SEms R |EBES L

2083 33:5 381C 4433 4433 4433 4433 4433 4433 4433 L4433 4433 K433 4433 4433

=iBm R NWRE B SREE | 2 L £ 1 & 3 mm R =R g 1 1 4 L 2 2 2 ] NWEBE REBE =W | mBas RS . = -lsns L2 ]

T HS BB O e B B TR th e e e

42 177 18c¢ 21> 212 212 212 212 212 212 212 212 212 212 212

€2 /0 79 89 89 89 89 89 89 89 89 89 89 89 89
“troernt 137 154 174 19¢€ 196 196 196 196 196 196 196 196 196 196 196
116€ 1311 147¢ %65 1665 1665 16565 1665 1665 1665 1665 1665 1665 1665 1665
~ 17 1 20 :7 o% 23 23 23 23 23 23 23 23 2% 23
1C 17 1C 10 10 10 10 10 10 10 uuo wwm wwm wwm wwm
) . - - 42 138 1 138 1 1 1
saustic soul S www 155 155 155 wwm wwm www HWM 155 155 155 155
- &

31T XL 3k M33 A37 0 433 433 A 433 AR 433 333 A3 32 332

) ) 91 17 117 129 s, 129 129 129 129 129 129 129 129 129 129
e frecilitics 45 4c 45 45 45 45 45 45 45 45 45 45 45 45 45

. 2 2y 33 37 37 37 37 37 57 37 37 37 57 37 37
»pernticn 155 177 199 222 222 222 222 222 222 222 222 - 222 202 222 222

[ e -~
—ti CM;»H((

.. uages) 230 220 230 230 230 230 230 230 230 23 2% 2 23 22X

-t 1527 1,25 1525  1F2% 152 152 152 1 1 1525 - - = - a
y © & f~ciliticc 180 mm.c 13C -3¢ Hmw me W@W W.MW Ww st 18C 180 18C 180 180
. 148 147 146 146 14¢ - - - - - - - - - -
e 34 Y s b8 L 34 Wb 34 3y 34 - - - - -

pyment 478 498 476 473 47 Z - - - -

. C) 1741 22:1 2755 L5 3245 3869 3869 3809 3869 3869 5428 5426 5423 5428 5428
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Tobl. 38 - gffcets on thoe Balone:

Conotructlr
!2[‘£8

-

=

_———

iturv

l. C'ﬂit 1 Er>

l.1 Freiliti s (*' v Crite
uent pl"“t)
l.2 M-chin r;" & Equipucnt
~(supplicd Hn crodit)
1.3 Troosportyinsur-uce ad
Fr ight

l.4 Expert £ .0 for
adon of vr ctics
&4 undcr it 3)

1.5 Externnl troiop:rt  qpt.

1.6 Trr.nspcrt & tr v.1llin G (X-
¢neus for tredine o

1.7 xp .['t f\,& ka‘ B B A t p
(1n01Udud WG . T iw 71 3)

1.8 Mini.w. Liv.nt ry(dncluding
sp-r. prrto ,n:iti 1 filling
>f Surcur' Loz Lotori-

sup. rvie
(1uclud-

2. Producti n Ex»cnditurcs

i (fereion cnpencit)

2 “ tbri 1 CO.)tS

2.2 Drurs for pecking ¢Hlid

} c~ustic sodr

; 2.3 Personnel costs(ineluded

: undor itca 3)

2.4 Spcore Parts

2.5 Depreeintion of irport.d
~cscts, (fordign coupin.)

3. EERt feco

3¢1 Exp.rt focs for cu-crvision
of c¢r.ction

3.2 Expert foos for curcrvision
of stort un

3.3 Exportc for technic-l ngat

4. DBy Serviey
4.1 Intcrest on Supplicr's erce
dit
4,2 Repayuent of Supplicr's
crcedit

05
17

ot ond 3rd  lst o

2rd 4yl 2th

2615

152
1608

322

174
1603

291
1295

362 409 409
124

a3 124

19 217 217
1608 1608 1608

60 60 60

252 227 1%
1295 1295

Total Foreign Currcney
Expcnditurc

6. adsp Revanue

6.1 Rcvonuc frou cxportod proe
duction

6.2 Bavings frou inport cubsti-
tution

- 2087 2249 S3e0 )Q00) 1004)

7087 7949 8711

27 622 622
919 9419

7. Effcet on tho dbalznee of
P nts duc to cxportation

L ] L ] 1.
naintuinod and

The crod t 1

R :

=296 - 8220 565¢ 4199 5106 €10 6L
Mochinery and oqggnonc replacoment is not taken i ito comsidorct ~n du
and supplies for repairs and ainteammce . e adequ

arc prooured oa credit fro a an Bast Buropean cc

ten o

rnont
Pw inst-llnents beg innipg one voor aftas
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; n_the Buance of Poyments

Proeduction Yo -~pj

2th _6th 7th 8t gt

50 4
°87 322 12 409 409 409 409 409 4G9 409 409 9 w09 409 IZZ
43 126 126 126 124 124 124 12 126 124 124 124

D52 174 195 27 217 217 21?7 o7 217 27 217 217 217 217 217

12
08 1608 1608 1608 1608 1415 1415 1415 1415 1415 12 12 12 1
60 60 6 6 60 6 60 60 60 6 - 60 60 60 60 60
26 291 222 227 1% 162 129 97 65 32 - - - - -
1295 1295 1295 1295 1295 1295 1295 1295 1295 1295 - - - -
<822 3040 3907 3682 %6hO 36)7 coC; 3552 2117 822 820 822 @22

I9 820 10041 2004} 10081 JOOML 004130041 1004 10081 AQOL A0O043 JOO4L  A0041
= 27 62 622 62 62 622 622 62 622 62 622 622 62

7 79%9 8710 %19 9419 w19 9419 9419 9419 9419 9419 9419 9419 9419 9419

21X 62 61 6359 6302
taken i1to comsidorsntdon during the estino iod project life since tho plant is proporly
Ts and 1aintonance . —e adequately furnisheli.

tion of doclivory.
odit £r01 an East Buropean country at 2.5 j ereent intercst due upon °°Q1° o
nts beg 1nnin5 on? yoox after start of j;rg action., o o B




Table 29 -  CASH TAD (000 L.5.)
-
Congtruction
Xecars —
1st 2nd :lrd 15t 2nd :I’d 4th 5t '.’)?31‘.1
A Sourco of Gaah 225 0o d 04520 12325 1257, 09400 2920 10041 L 10041 11005
1, Fin.;xlzcial reoources L
Tot
1.1 Leon e iings ‘gaee
l.2 Equity
1.3 Supplicr's Crcdits 6470 6480
1.4 Sugﬂidiuﬂ
2. 8cles rovenucss(sce table 40) - - - 7087 7949 8928 10041 10041 1004):
) | Ugcg of Cagh 769 10735 16150 4874 6569 7099 7789 7756 7724

1l Pixcd Crpit-l Expendituro:
(scc table 41)

Total 205 10090 10363

l.1 Land,sitc inprovencnt and
Buildings 455 2504 1585

1.2 Mochinery & Equipment(now in- :
stallctions including furni- <

ture & extorncl troncport cqpt 50 7496 8778
1.3 Machinery & Equipnont(rc-

ﬁlaconont)‘
2. ¢t Working Cnpit-l:
Total - - ggg
ol Btocks of material - -

2.1
2.2 Work in proccss

2.3 B8tocks cf finishcd droducts

2.4 Liquid Copital - - 1385

3. Pro-investnent & stort u
cxpenses (not including in-

terost during construction) 220 362 6G6 |
4, Production oxpenditures

B:gl toble 42 |
o - - - & & 4
4,1 Porsonncl cxpenditurc % "w 'G% m %3% ?65
4,2 RAntorials 2438 2740 3187 3770 3770 377
4.3 Adninistrative Exponditurc
end Bales Costs 230 2% 2% 230 230 23
4.4 Otgor ontgitt)lrc (oxcluding 516 3 4
gprociation 4 4 1
4,5 Indigect toxos & royoltics - 325 3?“ ? 2 -

5. Dobt Bcrvices (sce taole 44)

Toteol 4 27
5.1 Interest on loons .. 9 SS; 8}" ‘H;g % % 29’?
5.2 Ropoyment of loans & credits - - - 1295 1 1295 1295 123
6. Dividends & Profit taxcs paids - - - - - - - -

£

c Burplus/Doficit (A - B) -44 - 283 - 814 2213 1380 1829 2252 2285 23
Burplus/Doficit Accumulated =~ &4 - 327 -1141 1072 2452 4281 6533 8818 111

(*) Moohinory and equipnent replacment is not considered since the plant is
proporly maintcined ond parts and supplies for repairs anéd maint snonce are
adeguately furnished.



(000 L.S.) - 59 -

PRODUCTIOR YEAR;
on.  Bri 4th  Sth  Gth  th  Bth 9t pobi
194005798 0 1008 E oa #0021 L AS04A . L AQQUL L 10043 120041 10041 .0

.2

7087 7949 8928 10041 10041 10041 10041 10041 10041 10041 10041 10041 10041 10041 10041
4874 6569 7099 7789 7756 7724 7691 7659 76 759k 7562 6267 6267 6267 6267

b R R R0

2438 240 3187 3770 3770 3770 3770 3770 3770 3770 3770 3770 3770
230 230 230 230 230 230 230 230 230 230 2% 230 230 2% 230
316 355 304 433 433 433 433 433 433 433 433 433 433 433 433

i o e - s

- 1295??;2 1295 1295

2213 1380 1829 2252 2285 2317 2350 2382 2414 2u47 2479 3778 3774 374 377
1072 2452 4281 6533 8818 11138 13485 15867 18281 20728 23207 26961 30755 34529 38303

idered since the plant is
r repairs ond nmoint.nance are




o
Lo - 60 - |
|
T-bl. 40 -  GALES REVENUE
(000 L.8.)
, Coreity crmucl ;
Yoou » ccloc |
| |
: Constructics i
b Yoors 1 - -
Pt 2 - -
| 3 - - ;
Procucticn S
;, Yars 1 705 7087 | <
3 2 79% 7949 |
3 8% 8928 %
4 10055 10041 |
| 5 100% 10041 |
6 100% 10041
? ? 100% 10041
i 8 100% 10041
9 100% 10041 |
i 10 100;¢ 10041
1 100% 1004)
12 100% 10041
13 100% 10041
. 14 100% 10041 S
. 15 100% 10041 b

Totcl 144456
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i s e Tt v T oo -
et x SN

T®1l. 41 « Usco of o-uh fou copit-l
~Xp aditur. during crnstructing

'7..;1‘}’.)(‘; .
(000 L.B.)
lct 2.0 3rd
iv.n y.oxr Jenr NLOES Tt 1
l., Lina 120 20 140
2. Duildings,frciliticc &
Wusing 335 2574 1575 8494
3. Mebin.oy & —quiruwmt 7371 7882 15253
8, Fumdture 50 60 230 340
5. Ixtuimcl tiiaso:rt
uquinuunt , 65 666 731
6., Othuxr invistucnut eost 220 362 666 1248
2:%.:1 725 10452 11029
7. Mizimun Inv ntery 2922
8. Liquid o-nit:l 1385
Tt Invcotuont 725 10452 15336




i -

- 62 =~

T bl. 42 - Produeti~n Exocnditur.

(000 L.S.) F
!
Producti .. Ex: uditur  Excludiig Productio Bxpen- ;

T -y d oreel tioi , diturce inecluding
Modt.ri- Yorcoi- Ad:ais. Othr Tot ) d. preed-tion ;
sle 201 e Expon. Di.trccir-® !
Sc1cu ti T4-1 s
4 S R S - -
z 3 - - - - - - : s
o |
! ! i

’ ‘ 1 2438 752 230 316 3736 2363 6099

2 270 B 230 355 4169 2363 6532

i 3 3187 920 230 394 4731 2363 7008
r 4 3970 1020 230 433 5483 2363 7816 |
5 37720 1020 230 433 5483 2363 7816 ;
| 6 3770 1020 230 433 5453 1739 7192 |
| 7 3770 1020 230 433 5453 1739 7192 ;
8 377¢ 1020 230 433 5453 1739 7192 {
9 3770 1020 230 433 5453 1739 7192 J

10 3770 1020 230 433 5453 1739 7192

11 3770 1020 230 433 5453 160 5633

12 3770 1020 230 433 5453 180 5633

13 3770 1020 230 433 5453 180 5633

14 3770 1020 230 433 5453 180 5633

15 3770 1020 230 433 5453 180 5633

TR Ay

g o e renen i
. : . ‘ .

* Sce toble 43,

L
o et

ey
B . e
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(000 L.5.)

Machinery Buildings Furni- Othor :
Assct & & ne Vehiclos . . -~ Invost- Toial

Equipncnt Freilitics uont

A. i
r Table 44 - Dopreciction Durinr Lifotinc of Irojoct ! l
|

Costs -
P
Doprociation  10% 4% 20% 10%  20% - !
reto 5
Production

Ycar 1 1525.3 179.7  146.2  3M  477.8 2363
2 1525.3 179.7 146.2 3  a477.8 2363
| 3 1525.3 179.7 146.2 34  a77.8 2363
i 4 1525.3 179.7 146.2 34  477.8 2363
5 1525.3 179.7 146.2 34  477.8 2363

6 1525.3 179.7 34 1739 ;

7 1525.3 179.7 34 17% ;

8 1525.3 179.7 34 1739 i

9 1525.3 179.7 34 1739 ~
10 1525.3 179.7 34 1739




T:bl. 44 -

Ut .c »f C: ol frr Cnited
Ex ::ddtur. cd Dbt 5 oviee

(000 L.5.)

Uc g nf  Intorest on Lecns  Rennyucut
Y. r g“;iltfiﬁ Luerl For.ign Su*_wp{i:,r'u Tot-l
cxXo nG0le 678 2.5% | 2B
tur.
Corictruetion 1 725 44 - 769
2 10452 283 - 10735
3 15336 814 - 18150
Prorducticn 1 814 324 1128
2 814 291 1295 2400
3 - 814 259 1295 2368
4 814 227 1295 2336
5 814 194 1295 2303
6 814 162 1295 2271
? 814 129 1295 2238
8 814 97 1295 2206
9 814 65 1295 2174
10 814 32 1295 2141
11 814 - 1295 2109
12 814 814
13 814 814
14 814 814
15 814 81s

b i
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5. Conelusi~n: . ne Roeomn . nd-tiors

It is svidcat fron th. norket studi e that ther
will do - rosdy nerkst for 12225 topg ~f chlordn. -4 12138
tong of ¢ uctie sods in th Syricn Arcd Ripudlic in 1980.
Thooe roquiriacnte erx b gt by inst:1ling -~ 36 tong per 4.y
~loetrolytic ellorine »l:nt buscd ' n acroeury ocll tcochadquc
~nd using l.e-1 rock srlt .:d Iydrocl.ctrie vow: > {roa Bu -
P2arctos D-u,

Th. tcehnde-l :nd ceonmde otuddics ecxrrisd out go
frr indiects thut thie Hl-at is $owoibl. cxd hog o »nooitive
iopret ¢a th. astion~l CEONNIY o

To achicve th. objretivis f the nroejoet sueccsse
fully it {0 reecunindcd th-t sono neoguros b tcken dy the
Gov_rnaont to nsurc th-t:

(1) Eluetrie now r is supnlicd tc the plant ot o
prie. not cxeocding 0.04 pounds Hor kw-hr,
Th. projeet e¢:n bu ¢rcr-tod coonouierlly

only 4f ehc-» power io cvedlodle oo powcr .

ic = lorge fretor in ths eost of the
proe:ss,

(11) Rock 8:1t is furniohcd -t - pricu not noru
then 30 sounds por ton .x-minos., The DOB=
cidilitics of Lxploiting c-~1t nincs in
G:d>1 should d- irvastigrted bee~uso Grbol
adnes ore noarer to the proposcd plent sito
th~n Doir-cg-gnr,

S i s o i S 2 7 o e

It i5 oleo rocouncndzd that the qu-ction of avoile-

oPAlity of wator 4n Aloome ig irvistiguted vith o viow to i

suttle the prodlon of »lent lsestior oithor .t Hong or
Al.nno,

g

Purthor tochniecl rsaictones should b. souzht to
eonduet - complate fczoibility otudy for tho ecustic s-~d-
oo ehleorine projoet in cecord-ne-. with the tine gehcdulo
proprsod for ths pojcet. A ginil:r study for th. PV C
projoct shauld bo carriocd out so th-t th: i:mloncntation

of both projoets By do offleted cimult-acously to cusure
T30 full utilisction of ehlorine.
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The rate of revurn ~n invostuent clounts to

e porecnt whei full chlorine copneity of plent is attaincd

in the fourth year-of cpcrotion. The payout time of the pro-
jeet calculated in rears {rom start up cnounts to 5.37 yerrs.
The not valuo cdded at full chlerine, Bopncity is catincted ot
7.2 aillion nounds mor tanun, The »rojcet provides jobs for
158 domcstic cmploycess. Tha not fercign cxchang: savings romount
to 6.1 million vounds ner annum inercasing to 9.2 millicas cofter
repoyuent of sunplier's credit for machinery and cquipment.

The project will give azn inrulsc t. the salt nining
industry and will furnish scverel oxisting ond prospective manu-
fcetuwring industrios with their roquircncents from eaustic soda,
chlorine cnd their products.
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