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It i®s necessary to point out that no
mechanisation of salterns like those presently
cultivated at the still functioning Aden saltern '
or of others that might be constructed with the
some dimensions and with the same criteria, is
possible,

The machinery proposed herc for opti-
mam production of salt are graded according to
the UNIDO eatablished formulae, for an initial
production of 50,000 tons,., of salt per year.,
This production is to be extracted from an expg
rimental saltern to be set up in the zone deno-
minated "Caltex",

It is necessary to emphasize that me-
chonisation is possible for producting quanti-
tics considerably higher than that mentioned a-
bove; in the present case the machinery envisa-
ged is graded for minimum production., Even so0
they will be capable in carrying out the gathe-
ring operations of thc above quantities (50,000
tons, per annum) in approximately 2 months of
the year, remaining idle for the 10 months,

From the above data we deduce that the
gaethering with the same equipment can be carricd
on & saltern 10 times larger and more, by emploe
ying a larger number of work shifts.

In any case when constructing any expg
rimental saltern the crystallisers must have mie-
nimum dimensione of 100,000 square meters, %m—
: mis

Jlpenr dg to Pe uped CORfechly. e pans
e boarded on at least one of its four sides by

a road negotiable by trucks and thec network of
channels must be reduced to the minimum and be
laid out judiciously, so that too many obstacles
preventing the passage of gathering machinery
from one pan to another are not created,

The trecatment and gathering operations
of salt, not including the phases of production
have been cstimated in this manner:
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Completed the shattering operation,
the gothering mechine will enter into the ba-
sin (photo n°® 1-b), The gathering machine more
sultable for Aden saltcrn is the one represen-
ted in drawing n° 2, This machine is widely uscd
in the American salt pans of the lorton Salt con
pany, in the llexicans, Argentines, Tuniginns and
wherc cver large thiclness of salt arc to be £0-
thered and low rain falls arc prescnt, This ena-
bles to maintain entact, once forried, the salt
bottom of the basin, Though remoining basically
similar in the various locations of use, these
machines change is constructing detailss there
is no doubt that the best ones are thosc used
by the American Morton Salt Company.,

This machine gathers the shattered salt
crust, and loads it directly on the trucks, which
later load it on thc sides of the basin, as cle-
arly shown in photo n° 2,

DCSCrEPjion of thc machine

Thesc machines have gathering potentia
1lity which vary from 200 to 500 tons. per hour.
In our case we will choose the smallest, the 200
per hour unit, It counsists cfj (see schematic
drawing number 2),

a) a solid track van with a four metor inter axel
and track width large enough to be supported
on the bottorn of the basin with o unitary load
not exceeding 500 grams pcr sq. cm,, with a
motor solcly used for tracktion of approxima-
tely 70 hp.:

b) a blade with n width of 3,50 metcrs similar
to that of a Bulldozzcr, At the central por-
tion of the bladc, for 1,20 mcter width, is
derived for the transporter cquiped with a
side way scraper, the heigth of the blade is

controlled by hydraulic pistons;



c)

£)

g)

-

two convergents screw conveyors placcd on the
extremites of the blade, having a length of
about one mecter cach and width of 80 cm,, with
s spiral band of 15 cm. in width, rotating at
a speed of one revolution per sccond. These
providc pushing of the salt from the blade to
the transporter cquipcd with central shovel
dredgers;

transporter cquiped with central shovel dre-
dgers having a lengtk of 1,50 meter with sc-
ctiones shovel of about 1.2 x 0.2 sq. mcters
and having a maximun capacity not cxcecding
250 tons, per hour. This transporter is sloped
nt an approxinetcly angle of 45° and recccives
the movement from the hydraulic motor which
drives thc scrcw conveyors, naving its motor
axcl in one compact nicce;

conveying band witlh rubber band cquiped
with spcecial onenings for steep climbs. The
length of the band is about 6 meters and the
width 90 cm,, with a maximum capacity not cx-
ceeding 250 tons, per hour; the belt hes a
slope of about 40°, This band is driven by &
hydraulic motor pleccd on the superior cxtre-
mity;

a transportcr with & owivel horizontal band,
having approximatc length of 3 mcters 50 cm,

and a width of 70cn, maxirum capacity not cx-
cceding 250 tons, per hour for the loading of

the truclks. DPriven by a hydraulic enginc placed at
the cnd of the band and working in scries with
onc of thc precceding band;

a Deisel motor of about 80 hp placed on the
rear of the track van , drives, with the two
power gears, two hydraulic pumps. The first

of about 50 hp which scnds oil under pressure
to the hydraulic motor which in turn activates
the screw conveyors and the cthovel dredger tra-
nsporter and thc other of abour 30 hp which
gends oil under pressurc to the two hydraulic
motors which work in scries with the two con-
veyor bands The functioning pressurc for the
pumps should be approximately ot a hundrecd and
fifty atms.
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Trom the machine described above you
have a picture which shows it in action and a
general schematic design which can be used by
the building company to prescnt its relative of
fering.

The hydraulic system for thc transmis-
sion for the various movements is only hinted,
gince these transmissions con be realized both
niccheanically or clectrically. Our cxpericnce ma
d¢ us choose, from machincs uscd in salt pans,
because of particular corrosive surroundings,
the hydraulic transmission.,

An oricntative scheme of the hydraulic
installation can be scen in drawing number 3.

Tatimated cost of the salt gathering machine

The cost of the machine uscd in Aden
should be approximately of % 60,000; that of the
tractor is about ¥ 6,000 and that of the plough
is about $ 1,000 so that the cost of the whole
colleeting apparatus should be of § 67,000 with
a ten year omortrent of the capital,

Transportation of the salt from the atheri
nachine to the treatnent installation Zwashig
end purify ing )

Tor this operation, dump trucks with
a dead weigth of 15 tons, and very low pressure
tires, are used, Prcsuming the accumulation of
galt in point € of drawing number 1 ond a nedium
tronsport of 1 kilometcr, onc can forcsce the nun
ber of trucks nccded:

- loading time 195 % GO = approximately 5 minutes
200

- unloading time = approximately 3 minutes

- distance with load at 20 Km, per hour =
= 60 = 3 minutes
20
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~ distance without load at 30 Km, per hour =
= 60 = 2 ninutes
30

T'ollowing this data, the tine required
for a truck to do the entire journey is:
5+ 3+ 34+ 2 =13 nin,
since in 13 ninutes the quantity of transported

salt is:
200 x 13 = 13 tons,
GO

thercfore the number of trucks need will be %; = 3
5

plus one in reserve, so 4 trucks of
15 tons. of dead weight are estimated.

Egtimated cogt of thc salt traqggortation

The cost of truck likc the onecs used
in Aden is of about % 24,000 so the total cost
for the meang of trangportation is presuried to
be of % 96,000 with a 10 year arnortrient of the
capital,

Salt Treatmnent: washing and purifying

To obtain a salt freec from physical and
chemical impuritics, relying only on the purifie
cating installations is not quite enough, one rust
operate properly on thc production and gathering
of arlt, A good rulc to follow consist of introe-
ducing water with a density of 27,6 - 25,7 Bt in
the crystallisers, that's after sedimented into
the basins immediately preceeding the crystalliser
pans, a portion of the salt,

This first salt is very rich of calciun
sulfate, and with this riethod, that is scdinenting
out of the basins thc higheat portion of these ine
purities, one will have a product with a very low
sulfate percentage,



Naturally when in tlc bagins precceding
the crystallisscr pans cnough salt will be depo-
sitcd, one could wrocced in melting it, o put
into watcr at 10 & 14 B drawn before thesc ba-
aine, watcr that leter will be utilized in the
nroduction proccses,

This watcr brings in solution only
godiwa chloride since calcium sulfate has o vee
ry slow and difficuly solubility,

To cvoil o non-tolerablc quentity of
mammesiun and potasgiwn it will be wisc not to
neke the water density ir the basing cxecced 28,5
Bd since after this dencity is surpasscd there
nrc noticcable percipitation of potussium stlts
other than magmesiw: chloride and wmagnesium sule
fatc,

To obtain this is is ncccessary, since
ger woter ie of 3.7 DU, to have snltern ratios
of ot leaet 1:¢, thot is, for cvery squarc neter
of orystollisser pons ot lenst 9 square meters
of cvaporaticn basins, It is advisable to rcleoe
se in the scr o part of the basin woter which
hoe reached 20,7 Bé (unless one wants to usc this
water for thoe extraction of brouidc); the cntity
of this rclenscd water should be cqual to one
thirtyth »f the aca water volume put in the salt
nona 4

Reoaildes this pronoscd gnthering systen,
groants for what nbove rintioned, the absence of
nhysical impuritics in the rroduct,

We npe firmly convineed, aftor the ang
lysis of o scen wator samnle colleetud in Adcen,
that the sol: usc f the above mentioncd precoge
Liong, if followcd by i well qualificd chemint,
one can guarmntec purity of the product of 90 =
99.. of NaCl on o hydrote,cven 80 We proposc Wie
shing and purifyin: inatnlletions, nlso requested
from the UNIDO,




I-2-7 Desceription of the operating washing installation

{sce attached schomatic drawing number 4)

The washing of salt will take place
with water having o 25 - 26 Be, coming from the
cvaporating zonc and inscrtcd by an adequatc pi-
ping system in the bucket clevators draught ba-
gin at water lecvel.,

The quantity of nceded water in the
instcllation ia cqual to that of the trcated
snlt,

All the cxhousted woter will flow out
fror the flush weir nlaced in back of the spiral
wheels,

It will be wise to sct up an cnergen=
cy weir in corrispondcnce to the bucket eleva-
tors draught basin, this weir will have to be
10 cn, higher thon thosce of the spiral whecls.,

The water cowing from the woshing ine-
gtollation by the small canals drawn on the si=-
dc of thec concrectc basing, on which all the we-
irs convergc, will be drawn by gravity in a ca-
nal placcd on thc ground and through it will re
nch, always by thc forcc of gravity, the clarify-
ing bogins. Thesc besins arc built by banking
an arcn of about 1,000 squarc mecters ncar the
installation, thcy will operate with a water 1lg
vcl of about 50 cri.; their scopc is to cneble
the cxhausted woatcer to scttle, by a slow move-
rment, all the parts which carry in suspcnsion,
and cspecially the calcium sulfate crystals,

A clectrical pump will provide to scnd
back to the installation clarificd watcer.

The wotcer into clarifying basins, must
be partinlly and pericdically substituted with
wotcer having 25 Bd coming from thc cvaporating
zonc, so that the woshing woter will never sur-
pass 26 Bé always rcoulting saturatced comparcd
to the sodium clorote but not to the potassium
and nagnesium salts, for this rcason the potas-
siwn and mognesium salts during the washing opg
rations pass in o cood percentage in solution Tﬁ
to thc washing watcr,
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This opcration requirecs a continuous
and carcful check by a well qualified chenist,

As nientioncd alrcady, cleari{icd wae
ter in the basins and brough boell to a lower
degree of magnesiun salts by the above nentioned
operation, cone from a special punp sent baclk
to the installation to rcwneat another washing
cycle,

Another wash will be done by fresh wa
ter or sea water by a ~oncentrated scrics of
gprays directly to the bucket clevators in the
lnst steep part, locatced above weter level, The
quantity of this water will have *o be ubout 5%
of the quantity of tro-ated salt,

Description of thc washing and purdilying: inptale

lation

It ig conyposcd of: (30¢ drawing n® 5 e K)

a) a concretc collroctin~ hopper placced fn a ground
floor, and >f suclh dinensicn tn acconcdate the
unloading of a 17 ton, dead weisht truck. The
botto:1 of this hienper has an opeaing of about
2 ricters in lencsth and an adjustablce width to
supply the cxtraction bond locatced underancath
it, with a capacity of 200 tuns, per hour;

b) an extractings band haviags a widthi of 90 cri,,
lensth of about 1) mt, and slopced at upproxie
natcly 20°, with a spced such that it nny hae
ve a naxirum capacity net exceeding 270 tons,
per hour, This band conveyor is uecd to trane
snort salt fron the unrloading hopper to the
waghing installation,

The riotion will be 7iven to it by a 40 hp clee
etric motor watcr tight tvpe and cxteriorly
ventilated., All the conveyor structurce will b
made of adeguately resistent stecl;

¢) 8 two wuy loeding hoprer, with the posoibilie
ty of complctely or partinlly excluding one
of thc two disharscs, to subdivide the load
of salt between the two washing unito, This
hopper will be buili of stainlcss atecl 18/9;




d) two washing spiral whecel working in parellcl
togcther havingz o length of 10 neter, diance
tcr about 1 nmt., stops counl to the dimcter,
50 glopcd frow the orizontal, spirals heving
a width of obout 15 cn., rrtating veloclty
of 1 turn ver minute, built comploetcly of
atcel of ndequute resictnnec, It will We ree
quircd to hove dwo Intornl supports and o fow
interncdiote oncg, the cormmnding stoclt will
be in the roer ond will consisty fa cneit of
its spirnl vicolo fro oorictor coducing gear
of about 21 hp, 300 volts, D0 creles,

This c(lcetrir wotor chovld be woter tight and
exteriorley ventiloted, (It weuld be ndviso-
blc thnt thic nwoter rodncing coar on its slow
trangaiscion hog the oo ¢ specl of the spiral
whcels in order to diccetly raoteh it on the

ax or thc spirnl vwiiocl, as it ig unadvisable

to uwsc 2 chain tronsmiscion in the proxinity

of aalt watcery The two spiral vheols will be

loceted in steool sholls which wiil hove in

the inforior toroincl port o contrelled weir

of obout 2 M. in width wna of adjustoble heie

ght for the discharge of the cxhousted washing

vinter,

The two spirnl vheels with shells arc located

in » single bagin of coucretce as shown in the

cttoched cchurintic drowing,

On the sides of thic basin, snell canals arce

drawn, which nut in comunicetion the weir of

the oxhaustod waching water with the clarifying
baging of wator itoclfs

c) two bucicct ¢lvaters with buckets bored (with
holcs of 5w, in diancter distant from cach
other, akout 1 com) with o sloped side of about
3100 ond a lengoth of 3 a0, which dredge the salt
unloadcd frou the swiral whecls from approprig
te conercte hosine of o particular shopeyand
o side of 12 11, i1 leneth which provides the
draining of the vashed osnlty the slope of this

gcoond part of buckct elevators is of about
15° fron the horizontnl, The width of the bue-
eket clevatore ic of about 1,80 nl, with the
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bucket width of 1.20 i1l, Scctionized vicw of
the buckct as indicoted in the attached dra-
wing, traction chains with scction adequatc
to thc strain, auidc roller typc, constructed
with stccl of adequate stroength, stecl porti- '
cularly rcgistant for the chain links and of
the nylon bushivns., Driving wheels ond back
gecar of cast iron with a dianctcr of about

1 mecter, Driving group (one for cach bucket
clevator) built in front with o wnter tight
clectric notor cxternally ventilatcd of 35
hp, 360 voltg, 50 cycles ond reducing gears
with a ratic +o give the buckct clevonters a
gpced of 0,20 ivl, ner sceonds

f) cxhaust hoppcr »f the bucket clevator in an
iron platc with an oxtracting band underncath,
having a lcagth of nv.; width 70 rm, and o
spced such that it nay have o maxinun capaci
ty not cxcccding 250 tons. ner hour, 12 hp -
motor rcducins gear, 320 volts, 50 cycles,
run by a watcer tight clectric rotors

g) onc propelicr pwap with o vertical ax having
a ratc of flow of 270 nc. pcr hour and o sta
tie head of obout & moters, with on iron cast
body and br:nzc or stainless stecl inpeller,
Water tight notor drcetly driving., This punp
is uscd to scend the woshing woter fraithe de-
cantation bhasing t- the installation,

1-2=9 BIstimated cost of th¢ washing and purifying in-
stallation

The cost of this installation can be
distributed in the following manncr:

a) buildings and dccantation bascins & 17,000

b) purifying installations including the clcetric
installation in low tcnsion (380 volts) and
the punp for the washing woter circulation
and including cverything mentioned above, all
placcd in Aden % 115,000
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A 20 yoor amortnent of the building
ond decantation basing, ond a 10 yeor anortnent
of the installations,

Salt accwmlation

The ingstallotion which will provide
this operation is couposcd of: (scc attached
drawing n° 7)

a) a convceyer baud which joins the woshing ins-
tallation cxhoust bond with the effcetive hca
per. This band which has a lcensth of about
40 ml, and a slopc of 2bout 10° such that it
will raisc the salt $ill thce height of the
hopner of the heaning band,

Its width is ¢f rbout 0,90 nl, and it will
have o veclocity vhich will puarantce a naxie-
i capacity of 250 tons. per hour,

Its movencnt will k¢ conferrcd from o woter
tight nmotor of about 30 1P cxteriorly venti-
latcd, 38C V 5C Cyclis and idoncous reducers

b) o mobilc supnert towor placcd on roils with
a turning ploatferr, This tower built with
profilc steels, hos the supcerior portion come-
poscd of o turning platforr on which it is
installed a stcel dolphin of about 15 ml. high.
The rotation of this platform is operated
from a 5 HT' gear reducing notor conuccted on
a spur whecl which is working in scrics to a
rin gear having o diamcter of about 7 nl.
being onc picee with the turning platforng

¢) o convcyor band with o slope of about 15°,
length of about 40 ml, susteined, as clearly
showed in drawing n® 7, by the above desceri
bed stecl dolphin,

A ten horsce nower clceetric winch ena-
blcs to change the slone of this band till lowe-
ring it completely horizontal position for big
raintenance works; this winch is nlaccd on the
platformn,
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This band is 0.90 ml. wide ond has a
velocity which will guarantce o maximui capoaci-
ty of 250 tons. per hour., It is opcrated fron
an clectric motor with its rclative reducer cxa
ctly the same as the »nrecedent band,

Its construction is in profilc steel,
and has two snall lateral scrvice gangways so
that the worlkers cun do normal naintcnnnce ope-

ations.,

It would be odvisable to sct the bands
rnotor and relative reduccers, in the niiddle of
the band ncar thc point ~f grip of th:o structu-
rcg! band by the wirce rope wnich unites it to
the stcel dolphin,

This boand is capnble of doing a cumu=-
lus 20 ml, high cvery though it is sufficient
to accurulate 70,000 teus, of salt per ycear,
the tower should remedin fixced in o spot, so that
the cunmlus will tnke o bean shape, ns indicated
in drawing n. . It is advisable to buy this ap-
paratus built on 4 trein rnils, so that in casc
of an expansion of the saltcern the some oppara-
tus nay be used for the Jormation of two paral-
lcl curmlus ag long 2s one wishes with the conly
disnlacenient of the opparatus on rails and the'
interposition of nobile bands between the washing
exhaust band and the first accwwlating  band,

Letinated cost of the inst~llation for the salt

The cost of this installation can be
divided in this nanncr: construction and rails
for supporting the tower o 17,000; full clectric
installation in low tcnsion and cverything mene-
tioncd above, all placed in Aden % 142,000,

A 25 yecar omortrint of the constructions, and
o 10 year anortrnen of the installations,




i)
QI 50,000 TONS.

l=le Anorticnt of the invested gapital for vachinepy

e

T g

The capital to inveet is the 211 owing:
capital with an cstirated 10 years amortnont

n® 1 collecting nachine T 60,000
n® 1 50 hp tractor & 6,000
n® 1 four furrcw nlough . 1,000
n® 4 dunping truck ¢ 96,000
n® 1 washing and purifving installatim’ 11.,000
n® 1 accunmlatin~ inastallation & 172,000

Total * 112,000

Congidering & 7% intercat »n th. capital,
onc dcrives to an anortront coefficiont of 0,14237°
thercfore the relative annual amorticnt quote
is of & 60,000

thicnt of the investod ¢

An cetinatcd 2% your anortuent of the cg
pital; of constructions und of carth noving works

for thc washing installatiion « 17 400C

constructions for the basc of the

accwulator % 17,000
L

Total 34,000

Considering the ™ interest on the caple
tal, one derives to an mortment cocfficiont of
0.035811, thereforc thc relative anmual quotc will
be of: * 2,920
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1-)-3 ZoSal Mertnent

Total mpmortucnt of annual quote ¢ 62,920,
incidoncce of the arortucnt quote on the cost of salt:

62,920:50,000 = % 1,25 per ton

13-4 lisdntsnansc

It 18 cetinated a nmaintenance quotce of
Y% for thc machincery and of 2% for the conastructions
and in the soil, thercfore the anmual cxpensc for
the maintcnace will be of:

21,680

incidonece of the rmintcenancce quotc on the cost of
salty

© 29,€40150,000 = § 0,435

1-3-% ot oL QRO LRNCT

For the suncrintendance on the pathering
opereti no, washing and accumulation, the following
staff will bL¢ necdod:

control tcchnicians (1 cngincer and 1 chenist)
plough driver (tpccialized worknen)

eollceting ruchine drivers (spccialscd worknen)
truok drivera (spcetalized worknen)

drivers for the washing installaticon
(spccializod worimen)

Arivers for the accumlating installation
(specialized worlscn)

e n® 1 installation chicf (techmical cxpert)

e n® / goncral survicos (noral worknmen)

§$ ¢ 8 0 8
3
.

"N = B - N

]

3
®

b

Having thc following hour salarics:

e tcohntoians and inetallation chicf $/hour 0.67
e gpecialised workmen " 0,50
o NUMM] worimwon " 0.33



1-3=6

ind bringing in nind that to collcet 200
tons/hour of salt with the above ricntioned staff,
onc will nced:

- 3 hours of technician 8 2,00
- 11 hours of spccializcd workuen & 5,50
- hours of normal worknan d 1.32

Total # 38,82

the incidence of the nian mower quote on the salt
will be of:

® 8.,82 : 200 = % 0,0441 per ton

Bncrgx gogsgggtion

The nccessity of nower is subdivided bee-
tween electric cnergy ond the use of oil by the
dicsel motors of the sclf-moving means of transpor
tation,

In the following mcaone of trnnsportation
n dlesel motor's power is uscd:

- sathering nachine 150 H,P,
- tractors 50 H,P.
- trucks 200 H,P,

Total 80 H,P,

which will have o usc about 100 Kg, of 0il per
hour at & price of $ (,012 per Kg. for o total of
{"' /.‘A [ 20 .

To this we have to andd & 0,64 an hour
for the use of lubricnont oils,

The clectric power described in the va-
rioue installations is anproxinntely the following:

- washing inestallntion K7 130

- aceurmilation instnllation 770

Total K\ 200
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which have o use of 200 TW per hour ot a price of
> 0,017 per hour gives a total of  3./C per hour,
g0 in one hour 2ll the functionnl installations
will give n total energy cxpensc of % 5.44,

The incidence of cnergy on the total
gnlt price will be:

W 8.0 0 200 = § 00,0122 per ton,

Cost for o gothercd, dcpurated and accwaulated
ton of galt

- Tor amortment &0 1.2300
- for maintenance % 0.4950
- for man power “ 0,011
- for cnergy 50,0422

Total 1,513

Consideration on the cost of gathcering and dcCui-
lating operations of salt

The cost of thesc operations scens qui-
tc hish, especinlly in the amortment and minte-
nonce scetiong. The fact is, that it is not pos-
sihle to lower onesolf the usc of decisively lo-

ver nachines potentiality, becousc their cost woulcd

be slightly lower, beceause if we should usc the
sarie nmuiber of workers for their functioning, 1t
would be very hard to deuninish the totel cost,

But onc nost consider as well, that in
an ideal zone lilc thot of iden Salt Production,
it would be odvinoble since one has to try the nc-
chanization of salt, the usc of nachines that af-
ter having becn tried nnd found the generousity
of them, could augnent the ratc of rroduction wi-
thout changing thaon,




The 50,000 tons., yeorly, proposcd for
jaechanizing the operations of gathering and accu-
muiloting arc o very low quentity ond we think that
in thce world, productions of this sort cre not consi
dered, becausc onc 1mst seil on o compctitive ox-
portation level in the world market,

The »ronoscd operntions, coven though it
1imits the day 4o oight hours of work (onc shift)
they would comnlete their work in:

50,000 = about 30 woric days
200 z O

It is obwious, sincc Aden's clinate con-
gents to wor!t on the gothering of salt throughout
the whole yenr, thot thosc anparatus would be suf-
ficicnt for n production 10 tircs os largo, lini-
ting the work to ecight hours a doy, =nd even 20 tirncs
as large if increosing work to two of cight hours
cach, that is 10 hours o day.

In the first cnoc the cost of the opera-
tions, of mon powor vnd cnergy consurmticn renain
untouched, the total expense would be lowcred to
" 0,25 per ton,, ~nd the sccond casc ns low as
0,17 per ton,

Hoturally, onc has to covsider for such
o snnll production in the abovce analysis, we didn't
include any sparc nachincs, because cvin for o fow
days of repair their would be no dommge doney but
in the casc of continuous worlr, it will bc indispen
agable to hove o certoin arount of syore rnachinces
cnd notors, cstinatced cround 20% of the capital,

Also the quotce of mointennnee for nochi=-
nes that worl almest cvery day should increasc,
while cne should go norc prudent deciding uwpon the
tinc cf amortient, oven though some sty that the
mechines get worn out nore when they do not work
than when they dc.

It would also be ncecessary, if the work
would increasc, to crploy cquiped workshops and
workers skilled cnough to conduct fast and good
rcpairs,




In any casc we can say, thinking of oll
the previous consgiderations, for a saltcrn of 500
to 600,000 tons, the gathering, depurating and
accwmulating process, could be easily donc for
50,50 per ton, 'hile for production of nillions
of tons per year, this cost could be lowcred O
about 5 0433 per ton,

Systen of Loadins Scit on Boots

When woint C is decided to bc the tecu-
mmlating point of salt (scc drawing n® ¢ ) the neo
rest point with deoth high cnough for the cmbark-
ment is point D, Un to 400 nl. onc can reach it
with o good »naved rocd nlrendy cxistent nud good

for trucks.

The last picee of 370 ml. which divides
the cnd of the road fror the cmbarkient point D,
will be passed with two conveyor bands hoving o
length of about 108 ml, cach and nleced in scrices,

At thoe ond of thesce bonds, the loading
station which will lay on the stondard, will be
huilt,

The bands, roing in low botton water whe
rc they arc layed, could he rested on stonc dan
erbankient hoving o width large cnough to cnable,
next to the band, n srcll pathwey for the inspee-
tion of the bend itself., IL the forescen dout cn-
bonloient could invelve the nornal currcents o»f the
boy, it could be replaccd by o licht iron scetio-
ned landing-stnge with wooded tranpling; the cost
of this nathwoy should be cqual to thot of the stg
nc anr. cribnnkrient,

It is forecscen a 200 tons, per hour co-
pacity for the bands inercasing till § or ©00 if
the power of thc notors and of the band spued is
doublcd, and by the replocerent of the rubboer bond
by another idoncus to support this new pull. The
loading station will be built with 2 locding stru
cturc having a hich and length adequate for the
load of the 20,000 to 30,000 ton. ships.




Congequently, the loading of the veascls
should be donc in the following nonner:

Two cxcavators having o loading potine
tinlity of 100 to 15C tonz, ncr hour will nrovidc
to load the sclt Ifron the ecwmlus on the trucks,

These trucls, will cover th. wholy die
stancc alrcady cxsisting ond indiecotoed in drawing
n® ¢ . Tho lensth of this distance 1s o ~bout
N T T -

o +Tley
forasceing for the trucks inchorgc of the loading
of salt:

looding tiae 8 iin,
unloading ti.w 2 nin,

tine required to cover the
distonce ot 50 Im, por hour 7 nir,
R
Totel tinwe rcguircd for 1 17 min,
trin

in onc¢ hour cvery trucls will transport:

17 % 60 = H2 tongs,
7

Conscaqueittly, the smeas 7 truchks thot
provide the tronsportation of salt frori the boe
gins to the depurating instollntion, could bo uti
lized for the tronspnort froi the cuwwmlug to to
proxinity of the bont; neturally when the boat
will hove to be londed the cotherine onerations
will havce to ston,

slwnvs congidering the systen for the
recquestced 50,000 tons,, this docs not present any
difficulty, bccausce og we hove alpendy soen the
~othering operations tale »loce only Tor 30 wor-
king days o year., In the soie way, cvoen 17 onc in
tcnds to scnd out o1l the 50,000 tong roduccd,
the londing operations will intercest only 30 wore
lking days o yeor,

The truc'.s will deposit thoeir calt iu
the lopper indieated with letter  in drowing ne 9,



™is ooner o0 boomer will hive © copre
ety large vnoura to reecive .t 1 ~at ouc whol
lond tmuck, {1 will * »lncod on ~roun’ floor 'nd
o th. botto. it ' 1ll hnve n aponin - ot ~lout
2%, in len~th o '~ ~djunt-bl. wi’th mo thet
14y food ur heon! novveyor <hich et rta thoro,
wiih ¢ ~rrned i, f 200 tons, o p hour,

Th., hon ' a0t will + treenaportod
vo the londing tairll-tisn by the tve bov lihe
itoned eonvioyor © nes meh aovine o Loaigth of 100
v, Thoge b nda i1} ¢ hopizont 1, vill Ly on
aton Ao s 0 bt 00 or v g cetio L Irdiestne
oy V1Y heve ot of 00 21y cnt they vall
be a_ et 1o rivoy by o 1ottt 1t e Cuelre

Aohomt S0 PT ovith w o mroos  xiorinrly vonti-
1otod otap, 0O o o0 0 T ™o ay o wilt i

et oo Lty owur n o xdowe o ey of

2°C tonn o hour, o o ooomd of th oo 1w bonds
will hav. the L st - ¢t usn o plly slno0 7 i1 order
tno unlosd gn the e of 12 Yine & vieo of th
viusdla,

The Lot 0V vie adl v oeco opos s 0T

- é\‘smiﬂ{ plfyt*‘ on A ¢ ~nl * n thig }It\..
ant budn- rrt o0 by, there will b oy Leving
e hoi bt of s bout 10y, vhich will hold by th,
conng of wire rooos tho orom) locdinge brond hovine
© bometh oof cboue v, The Lodul of the minte
W the Yoneth 0 e bt el Ui 200 {oncous
to the v.oas Yo 1odd ol o ooy Of 20 to
,‘000(3 tmw.. T g are to 1o .l v sacla of loverp
tomg yow will oov o the poasition of th. vissdl,
™ prototioe o Gh tete will be acour.d by o

I netor r cucor vith el onpe levine o Mong
t.r of ~bowt 1, ™ ‘d'wim‘ et vdll o eve R
iath of G.ix; Vs will b crivion by o 20 H™ ' 10m
or pdue. P e 11 Vil rve o epecd enowgh to
g.oovr sh. - oxim oooreity of 250 tone, nor hour.
w10 HT otor viuely, vlhevd on the turuiwe 1t
il mllow to piin eud lowepe the londin~ brnd
cocopding %o the 2 i L of ¢ voaacls' hold nnd
to rie oo .t ly M0 it du 1t o work, Denwing
e 9 showa nll thi. rpprpntuas,
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Cost of thi crbarling gystcn

The ncecessory cxpensce ncceded for o1l
the apparatus for the loading of sclt from the
cuwuls to thc vesscl is the folowing:

- n, 2 cxecavators with o ernneity of
100 to 150 tong. ner hour 64,000

- n, 2 convcyor bands corplete with
honpers ond low tonsion cleetric

instollation 92,000
- gupport of the covveyor bonds $ 13,000
- bogse support for the loading appd

ratus " 67,000
- looding ~pnaratus cormlete with

low tension instollation % 67,000

Total o 326,000

Anortrucnt of the invested copitol

or thc ncchanie »nart caual to & 273,000 we forg
gsce o 10 yveor oaortint,

Tor the roncining o 35,000 o 25 year ocnortrent,

Sa, the annual cuote of arortnent, forcsceing a
7, interest on the cooital, will be of:

The port to anortizc in 10 years

0.,14237¢ x * 2.3,000 = * 35,000

The port to nnortize in 25 years
0.005811 x ¢ 83,000 = & 7,250

Totnl ariortricnt quote & 12,250

ion Powcer

Thc cost of nian power for the performa-
nee of the above iwcntioncd opcrations is the fol-
lowing:
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- n, } cxeavntor driv.rs (skillcd workwnn)
« n, ' truck driv.rs " "
- n, 2 suncrintindéant for th.

functionin~ of the conveyor bonds . "
- n, 2 in char;c of the functioning

of thc londing ohoretus " "
- N, 2 in charge of the various eorvy

cce (normirl work nn)
- n, 1 control tcchnicirn (dirln L O o chre

nicrl (ng.)

howins the howur -y, clep.ocdy ndo-tod
for the gathering of 8nlt oncrntions, the hour
cxnensge of the worlicrs will be of:

- tochnicinrn ne 1 hour C 0,47
- apceinlized wor'sien ne 11 hours C G000
- norminl wor'Tinn 114 & hours N N Y 4

L]

Totel hourly cxene. for the worlerm ™ 0,03

Ve Torcgee iy owe did before, o rnintie
nonee quote of 5 for the Hnehinery nnd of 2% for
the nanufocturcd gmmoda,

So the yo rly nindintscannece cxnense will
b. of:

273,000 ¥ 0,0 ¢ 305,000 x 0,02 = * 13,050

Cogt of cuuray

Genernted nowey hy $he dicecl wosors

- i1, 4 truoks 200 HP
- n, 2 cxeavoators 180 Uy
L]

Tagnld 60 1P
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7oy this power wi cstinatce nn hourly usc

of unphtay 160 ' x " 0,0°2/¥7, = G647

plus 1,31 lubrificant oile 51,34

Tustnllcd clceetric power '
Conveyor bands X! 90

Toaddng apporntus wr 25

Toirl 11,
"mich hna rn hourly usc of 115 K/ »ner hour x &/KT
0,017 = . 1,950

50 the totnl hourly cxncnsce for cnerpy will be
of . 10,01Y

Coat £g: ton. of #cothered enlt and loadced aboord

Incidcne. of ooortwnt

24250 : 50,000 = /tons 0,00

Imcidene. of 1 adnviononce

13,350 & 50,000 = %/tons 0,277

Incidenee of non nower

Y Hhe30 ¢ 200 = %/tons 0,03}

Inctdenee of cnoryy

$ 10,015 : 200 = "“/tons 0,017
Totol $/ton 1.168

Cox onn the londing operntiong on vegscls

The pronoscd londing syston was choascn
for fron the various poseible it resulted the nost
ceononde nd siwleat one, It cnables the usc of
the grmye truc':g usced Tor only 30 days o yeor in
Wi, mathoering onerctiong and 1t nlso cnables to
lond product which arrives fron other working sne
1termm in the zonc,

Alan, with nbout the double of the cxe-
aenae, ¢ be cnally brought to o potuntinlity
of nbout 500 tons, nur hour as nentioncd heforc
in the technicenl cdonling,
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The cost of the locding operotions scouic
very high becouce of the nwodest quentity of salt
to cmbark which looves the installotion inactive
for a good nart of the veor,

This garne installotion, if potontioted,
could scrve o soltern with o Hroduction of 500
to 600,000 tous, per yeor, it is truc thot this
would doublc tho coot o177 the inst~llation, but
the ineidenec of the nmortnont quotes would deere
nge of ~hout one Tifth, thot iz the inecidoncec of
non power and of cnerey would roncin untouched
vhilc the cost of the londing oweretions would
deereage to:

- Incidcnee of onort:ont t/tom 0,166
- n " oandintononcc " 0.055
- " " ron opover " 0.03.,
- " "ocaersy i 0.050

Totnl %/ton 0,305

CONCLUSION

Seying thot 0,335 & is the cost for onc
ton. of norin. sclt in the cerystolliscr nons (for
worting erlterns in zonceg lilic thet of Aden, this
ghould be the exirw: cogt) we con conelude that
for o soltern lisdtod to o nroduction of 0,000
tong, mer yoor, with the nronescd mpporatus in
the ottoched study, the salt eon be ploced aboard
the vessools ot thoe ~riznce of:

- cost of salt ir tho
crystolliscr nnns T 04335 ner ton,

- cost for the ritho.ring, woe-
shing cnd cccwmlniing

e
S

1.771 per ton,

- cogt for londins oncrntions & 1,160 per ton.

Totol cost abonrd * 3.274 per ton,
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Alwnys un the aet of thoe crpences of
adiiinistrotions ond of the prorits, but thoy
should not cxccoed 20,

If the seltorm rroduction will He cu-
lorged to 500,000 « GCC,000 ton, year, the snilt
can be nlacced abonrd thce vecscels ot the prize of.

- cogt of snlt in the ecryownlli

scr nHong ©0.335 vur toa.
- cogt for the pethering, wo-
shing ond accw wloting 50,50 hor o,
= coot for londins oneroiions 500305 per ton,
Totnl cost nbooxd v 14150

Alweye o the net of thoe oxpensce of
adiidnistrotions ond of the profit, but they shcu
1d not c¢xeccced 20,

This lnst priec is ciceptionally coung
titive, bccruece »7 the hish quolity of the salt.

The ceononie bolrrnce ~hove nentieoncd
would notevely inercngce il the »roduction woull
be brousht to onc iillisn tone,

PRODUCTION OF .LIITOTTT..RY O.TT PLOKS

Tro. rovs corine scalt it is possiblce wi
th sinnlc operatiomg Lo drow olinentory salts to
ut in poacks, Subnitting the snlt to o precceding
srinding it is possill. to ohtnin nbout 509 finc
solt nnd the rest coorse solt,

In the ~ttached drawving w, 101t is sche
noticnlly deseribed an ipstollotion for o H tons
ver hour production of cli-wcrtory snlt, vonufoctu

c
rcd in eardbonrd boncs of 1/2 V., of which 2.5
tons. finc sclt ond the reet conrsc onlt,

The voarious 1ieehines lilic those nucero-
tod on the schaw ond their cost is roported s
Tfollows:



1)
2)

3)

- 27 -

Bell 2ill hovinge o canacity of

5 tone. Tor hour o
Dasins for Ller™ .~ salt ond woter
in 2 6 to 1 rntio “

Pury for the redicsing of woter solt
nixture with ehnouncl inneller having
o copacity of 3% iwc. per hour 5

Concrcte basing for the deceontotion
~nd colininction of marmesiwe by NeOil
of the woter crriviar fron the instnl
lotion ond to reiuscrt it in the
eycle, Surince of 500 squorc rieters
ond 1 ncter 50 e, in length "

Cyclonc for the reduction of the wo-
tor aixture cuntntity until obout 155

Continuous vushing centrifugrnl ho-

ving o conneity T 5 tons. per hour
o oexit oc 1t lavidity of 3 S

Tluid bed drycr hoving o cenmnclty

of 5 tons, Her hour, Tunctioning

by ~ hot rir currint for the drying
of Tince solt till 0.2% of hwddity

to rinlee it idencus Tor the »eeling 3

Stove Tor the —roductiom of hot oir
with heot cxehowccr having o potine
tinlity of 15,000 ue, per hour of
150°C nir, nccesstry for the drying
of salt, inclutin~ the immission fon
cnd the oil burnor A

Cyclonc for the sorvorntion of snlt
nowdoer brought along fro the drying
~ir, including the nonirction feon of
20,000 :c. pur-hour ond ncchanicol
unlocdivie with noclicts L

10) Vibrating screen for the scpnration

of Tinc ond eonnrsce salts by o nct
with 1weshes of 1 v,

F

25,000

5,000

4,000

25,000

3 ' ";OO

12,000




11) n, 2 silos in stoinless stecl
having sizes lorge cnouch to
contain O hours of instnllotion
product, scrvin: ns o bog for
the conitisnin~. nochines 10,000

12) n, 2 ronufrocturine: nochines, onc
for finc solts cnd the other Tor
conrsc solt, idoncous to condie
tion the s0lt in eordboord box.oo
of 1/2 ¥z, cnch having = enpacd
ty of 2.5 tons o dry  soli S 56,500

Bands buclket chnoins and »ipings
for the intermel novoernient of salt
cstinated S 34,000

Inductrial Hhuildings icdoncous to

cnelosce the ingunllotion, inclue

dinge the low tingion clectric
instollotion, hoving o volwiie of

obout 16,000 ic, L 160,000

Ilceessory total cxpense 130,50

I=6=-1 MAoortinoents

I

1

o Torcgee o 10 yoar coortient for tho
inatallntions ond o 25 yeor cowrticent for the
constructions,

Conscguently the onmucl qorticrt quoe
te, Torceccing o 76 inturcst mm the capital, will
be of':

170,000 x 0,005811 + 260,:50 x 0,10979% =

g 13,600

I-6=2 adnignangc

vie foreece o 10% yonrly cxocnsc for the
installntions and o 25 for the constructions,
Conacquently the anortrient quote will be ol

170,000 % 0,02 + 260,450 x 0,10 =
¢ 29,15
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e Now sclt 1,100 [7 t2430
« Aroprtient o 5,000 ¢ 10,000 b a6
e lrintononee - 29,00 ¢ 10,000 5 2,94
St 0 7471 8 “ 1,48
- imercy a0
e Comciti min:  ~torinls 10,0

Coat for onc b, »f eonddtioncd & 27,77

nlt

Tade cosl 1o for anlt pleoced in the foe
ctory etorcc ~nd 44 is nov of the gonerel (xpene
acn oo the veofit whieh the corprny decides on,

('Y\ B
faid v e Lo

fg gnio ir the introducticn of this sty
vy ve wil) show in her eneralities, the 1nssibi
1ity 1 realizin. in ..den zone o naltern of consi
dernahle notentinlivy,

After ihe survey done in den and the
ncuwinition T the eteororical data of the zone,
one can v the followinge technical observations
of saneral charucter,

1) U'ro.y the test »f the ete~rosical data we can
enaily any thot the zone could have an annual
aalt sroduction of about 16 7, ner square e
ter of utiliwed orea, with an annual nroduction
ner aquare weter ol eryotalliscr rano 380 Ko,

2) "he area which adola {taclf st easily for a
saltern, includin’ the worling saliern, those
Mich are abandoned and thoame which can be got
tea fros: the 1o Hou, could ndd un to r1ore than
1,600 hectarer ilh a >roduction which eould
he about! 500,000 ioms, per year,
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3) The chenical inpurities of the produced salt can
be eliviinated alnest completely, without expen-
give washing or Cepurcting installations, ado=
nting for the sclt Hans a ratio, evanorating zo
ne crystalliser zone, uch larger than the pre- '
gent worl of fder saltern (about 5 to 6), so
thot the crystallization could be linited to the
rathered salt durivy; the interval of density
in which the least ciount of cherical inpurities
are vrogent,

N
S

The physical i vwuritics (soil, sand, ete.) could
he totally clirinated using the batherlnﬂ systen
of salt on osalt,

In alla vorld salterns, where durins. the cHourse
of the vear therc is o meriod is not lons enough,
thet the rain to Hnsse the evodoration, the bot
tong ol thic OrJU1L111 sers are formed Dy a cone-
yact salt layer, created in the first year of
nlanufacturin. with a definite loss of jproduct.
The adontion ~f thig syster. brin~s threc ireat
advanta-cs: the 1o - nced refined bottons of
btaging in the tiic of construction (very expen-
sive operatio n) lmﬁ ~uarantec of having a pro
duet without ~hvsiccl irmuritices, this is becau
se the ﬁ"thnrln ibchlncg will never cone in di-
rect contact wnih tlic snily the onssibility of
havin: basins bettoas able to sunmort the weight
of rodern pathering: nachines and »f truc’.s which
transnort the salt out of the hasins, independg
ntly Trom the nature of the soil,

5) The loading expenscs could be greatly decreased,
by chan~in, the position for the production of
01lt, to a nloce nearer the loading zone,
The Fastern ~art of the smltern, denoninated
POALTELY would be the rwost idoneous for this
HOUPrNOSC

Tveon thourh leavins the nrecent study,
this corany pCrLuluw itself to advisce, for an yca
rly ~roduction of $00,000 tons,, a lay out of new
the saltern, schenatically indicated in drawing
n, 11, wherc A is the nlace werc sca water cones
in, 5 thc production zonc of nalt, C the accurmla-
tin zone and D the loading zone,
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The zone indicated with n. 1 is under
sen level, it has an cxtension of 700 heetars and
it can be floolcd without usc of punps, by water
cates or weir a heisht whieh would lct the water
enter only in high tide, but not let it exit du-
ring low tide. It will consist of the first cvapo
roting zone,

Dy the neons of an adequate nunping sta
tion, the water which will have coveired by gravity
all the basins in vhiel the cvapornting zone n, 1
vas subdivided, will be piked up in a higher nosi
tion, and will [1-¢d the sceond cvaporating zone,
™is sccond zonc hos an arca »~f about 00 hcctars
and olso cavers about ¢ll the area ¢f the ~1d
"Ttalian" saltern,

Ly a sceund pwning, the watcr will pass
Tro the sceond cvopeorating zone to the third which
includes abiut all the resently snerating ones,
Naturally this zone, of about 250 heetars, will
have o be flattenced ond change the construction
concent of the pans. Tron the third cvayorating
zonc, with a »wn ad viping syster, the watcr will
be transferred in the surooscly anyliated zone,
denorndinated "CLLTVLM, mone nuber four,

This zonc, will in part built the Tourth
cvanorating zonc of about 300 hectars, and in part,
for 100 hecters, the crystalliscr zone.

"or the pacsape ol water {rori the fourth
evapoerating zone o the erystalliscr, a third pick
up of water will be nceded, this will ko donce by
another ~waiping stoation,

A salt Jan concéevicd in this nanner could
sreduce about 606,000 tons, of salt er year, which
would bc very -uroe,
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The tenhndeal nnd cconoudcal initintie
ve pelated to the risc »f the aden nrilt industry
by the renewnl of the alrendy existing installae ’
tiona, thc crention >f nAcw basine and gathering
oprqanizetion , the troatrent and transnort of the
product based on ° ccohnniecd ~riterin, cunnot be
2icjotned fry the pr osont warld ajtuntion of the
anlt ~wrkot,

All th 1 veioprent of the industry is
neeessarily cmdttior d froo v @ rioe of Towandod
ant decimive  Lotes o whiidoh onn Lo oonldy 1eri@ed
unon, niter ~ thaeou t igceuscion with th regoopy
giblc povermnt ol Todnley the cventunl finnie
clere of ti, Lititinty vowe Lo b ot !‘ﬂ"‘tiﬁ
anl corereirl oot r 1t thia o ctor,

I She o) ac . atady, we have hllowod
the Adrretives - - todn 1 o wavel PyTU
nark ly the tevedln ~ ot o0 nw il jactton o i
tuepcaatirn wprdu i oo, boreare shouniaty of
salt “nt Ler cae e coeat o cpeodustion dn the
sonernl pletur oL ettt ulaely L the pre uertion
output f Lot 1o, o aalt v oy ri,

™ot ot raooeparind o clboatioal
conditingg parti ul Fly ¢ v orarl  in ddor eal?
FM(«gtv FE ek o st t Llnn ‘kf@i’bftly lt‘
ited to noprovucti v f A4 N7 e, NeF VOAR,
showl' b intewmi RS VY- ] R ” astlai ﬁ!‘ﬁ‘iﬁh-
ction, in or rFr Lo yivow i thw cw Rt vhasd, Lo
th. rear futup , ¥ incp a0t of production tg
Anpll ¢ bl Poquantity, e to b Carretitiviy
tnaertsd, . w A oanlt ey e the coreaoretal
woprl. rark 1,

A8 geen 10 WA epromc b dtudys, toad ae
foresccn iA the =apfom 1 Py ting roport stady
of salt, the V.ol vy of th op Paloee 18 towals
tnepenaing 1nsi Lo td e aat A sp.ragng of
Loty of SPRissoPtatlon thraiet, e uae of oarso
shipes with & tona . Pre Gor B & 100,000 sone,
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Naturally we cannot exclude nor unde-
revaluate the nossibility of selling the product
in smell stocts, but with this solution, the geo
sraphical position of this salt pan will be un-
favorable to thc sclling outputs due to the high
cost of transportation,

Thercfore,in the following study,we
will give a broad outline of the present salt
nroduction on @ vorld wide gerale and the forescen
demand of this »roduct in relation to two funda-
mental factors: the increacing demand of the ine
dustrialized countries which buy salt, and the
increasing poypulation,

Belore cramining the present situation
of world' salt »roduction and its consumption
levels in various Countries, according to their
ceconomic develomient degree, it secms necessary
to premise sonic nentions avout salt in gencral,

PRESENT SITUATION OF VORLD' SALT ITARKT

Sodiwm Chloride (MaCl)

Sodium chloride (NaCl) called also sim
»ly salt is notoriously important for direct use
as well as for the manufacturing of chemical pro
ducts wich contair. chloride and sodium, and this
because in natural statc there is few other so-
dium containing coujpounds,

In nature salt can be found

- at solid state: 1like wmine salt (or rock salt)

- at liquid state: into sea water and some springs
(sea salt)

Rock or mine salt

Mine salt denosits, which are one of
the main salt sources for industry, have been
constituted by thc evaporation of original bra-
ckish water ponds.



Pine snlt can be found in g and
{n more or lesy decp stratus as well As In e

perfiscigad _denogdis.
The ch donopgits derive Tron

evagggation in 21oged nondoy the g
posite much leoss ilimportarve than the

Nieg ’
derive fror centinen Wit ol it die
sertic areas or from t Jﬁﬂﬁ-&i:

kca,
a—

it goaw ceregita are oo compained oy
Zypgwn and agglurigL art o oare clraced betweon
clayish rocle, scar 1y pemieeblo to unersround
waters,

1I-2=3 Sca galt

Besides itu presonce into some spring
waters, salt at solutiun state, ian found abov.
all intc aea watcr, In thic water the sodium chly
ride content diffur a-arcely in largce Occaus,
where it oxists 61 3,%0, whiic it nresente lmpog
tant differcnces “v cmell brnsing (0, {n the
Baltic Sea; 1,2 1in the Plnk Seas 3,05 in the
Ilcditerranean; 3,97 in the el Sen) .

In the interior wcas, deprived of ime
portant afflucnts, the salt content mny ascend
up to very hiea valu o, Doad Sca, in cxample,
together with mroat quantitica of other aalt,
contains about 20y of usodiva chloride,

Tven rivers are generally noveing ine
to the important salt quuntiities, S0, in oxsmple,
1t is calculated that the Rio Grande, with ite
numerous affluciute, pours into the Gulf of Mexie

-

xo 5 tons/minute of aalt,
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Sedium ohloride production 10 odtained main-
1y by Shree metheds:

! « extraction of roek salt from mines;

8 - evaperation of natural solution (salty waser
Oprings) or of those coming from mine salt dig
selution, by the means of heat obdtained from
cembustion,

J - sea mater or seme salt lakes evaporation by the
Beans of solar heat or, in cold Countries, throy
gh water congealment,

Bairactise frem nines

3alt mine exploitation consists in opening
@8lleries into salinc deposits wish interposition
of few supports left in the rocks, in order to bring
o0lid ealt to the surface,

Mine salt deposits cxploitation, which re-
Quire excavation works, ies coanvenient only where
salt exiets in large quantitice with little impuri-
ties. Impurity degrec differs from deposit to de-
posit and even into the same deposit from point to
point. The purest salt is usually found in the
8iddle of the strntus vertical section, and the less
pure one, on She edges.

Giae_salt seluticn and artificiel evapersiiso

To utilise less pure mine sals,

i LT S S,

In this case the underground deposit is rea-
ched, drilling wells in the same ways used to drill
sater, oil or methane wells,

When She well is opened two coaxial pipes are
inserted in 1t and pure water is poured into the do-
Posit aleng one of She pipes: water dissolves salt,
While the 80 obtained brine is drought $0 the sur-
face through the sscend pipe, by the means of com-
presend air or centrifugal pumpe,
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The brine coming from the wells is saturated,
or almost, and in general relatively pure., Purther
it ie ovaporated in basins, whose bottom is fitted
with steam runned pipe coils. With water evaporae-
tion, produced by steam heat, 2 crystelline salt mase
is formed on the brine surface, and further deposits
upon the bottom of the basins where, at regular in-
tervels, hydraulic action rakes withdraw and depose
it upon 8 sloping plete to dry, Then the product is
washed dried and calibrated,

» Aleo celled yagyum salt, is prg
duced instead in large vacuum evaporators, usually
vertical,

deler ¢veporetion
In high enough temperature Countries salt is
obtained in so called galterns by the evaporation

of sea water or interior lakes through the cction of
solar heat and wind,

To get salt, sea water is introduced in series
of basine (evaporating besins) where it deposes its
salt in suepension as well as the less soluble salte,
such as calcium carbonate and gypsum. Further, the
water is brought into concentrating besins (salt ga-
thering basins), where, sun end wind originated eva-
poration starts the crystallised salt deposit and
then, whenever the solution has reached a high con-
centration degrece, another quantity of sodium chlo-
ride mixed with magnesium sulphate is deposited,

At last water is returned to the sea or even
used (mother waters) to extroet other salts (potas-
siuwm bromide and iodide, potassium and magnesium chlg
ride).

The #0 obtained salt is then collected in lare

8¢ heaps and exposed to rainfalls which remove megnesium
sales,

In cold Countries like Norway and Siveria, sea
water conocentration is obtained by ocongerlment and
fursher evaporation, by the means of artificial
h.ﬂ"“c
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Enormous rock salt deposits, belonging to one
or snother of the foresaid types, are widely spread
in verious parts of the terrestrial crust.

In the United States, the largest dopolit.;:s
#¢ axtension has been estimated to be sbout 290,
square Kmg,is the salt mine of Luann., It has been
looalised by drillings, up to 3.000 meters deep, in
West Alsbama, Central Missiseippi, in Arkansas,Norsh
and South Alabama and ths North-East of Texas.

Another deposit, sbout 160,000 square Kms wi-
de exist in Kansas, Colorado, Oklahoma, Texas and
Noew Mexico. 3alt is found at different depths, in-
cluded between 100 and more than 300 meters.

A third deposit, about 110,000 square Kms is
located between the States of New York, Peunsylvagia
Ohio, Virginia, Michigan, South Ontario.

Minor importance salt mines are located in o-
ther areas of the United States and in particular
in the Great Utah plain, Nevada, Colorsdo, Mrisona,
California, New Mexico and in confining 3tates,

Large superficial rock salt deposits are locg
ted even in Argentine, Mexico, the Par Bast, China,
Russia and wWest BEurope. Among these the more impor-
tant ones are, Stassfurt in Saxony (Germany), exploj
ted for potassium salts extraction and Wielicska
(Peland), which - according to experts - is by it-
self sufficient to cover world requirements for se-
veral centuries,

In Isaly rock sals deposits are located in the
province of Pies (Volterra), the Cosensa ares (Lum-
gro) and the Southern extend of Sicily where they
reach s wide surface and important depth (Agrigente).

Sodium chloride production obtained by solar
evaporation of brackish waters is performed instead

in many Countries of the world, above all through
868 saltern production.

In She United States 95% of the solar evape-
ration salt preduction, ooccurs in Califernis slong
San Prenciece's deaches, Monterey, San Diege and
Long Beach,
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Other sea salterns are in operetion, econstrue-
Sien, or eniargement in Greece (Mieseleagi), Twrhey,
Tunista, Spain, Weet Africa, Mexice, Argeatine, Sewth
Afrioa, Bast Afrioca, Red Sea (Britrea s Ceglen,
Australia, India, China, ete,

In Italy exists important see salterme in Puglie
(Margherita 41 Savoia) Sicily (provinee of Trepani and
Raguse), Sardinia (province of Cagliari) and othere
of minor importance in Romagne (Cervia).

Ussa for aadive chicride and ite derivesives

S0divm chloride uses cen be devided in alimene
tary and industrial ones.

Almost one third of the world sedium chlerige
production is destined to alimentary uses, beoanee

SRl is an essential clement for human organic fun-
octions.

Besides its demestic alimentary uee, salt 1o
utilised for vegetadbles, fish and meat pregservation,
oheose, butter, olecmargarine preparation and for o-
limentary canned food etc. 3alt i even used for o-
aimel feeding,

In medicine sodium chloride ie used, anong
others, to prevent ineulatioens, prepare bleed i100t%e-
nic solutions to be used in hypedermeclisis, ete.

More than half the sedium chloride preductien
18 used to prepare chewical sudstances: metallic oo~
diva, sodium cerdemate, caustic sodas, ohlerine, hy-
drochloridric acid, hypoohlorites, chleretes, sediwm
sulphate and hyposulphite, etc. Detweon induetriel
uses it should de mentioned, skin tamning, water ée-
puration, regemneretion of sodium permmtite and lool".
Se, brine preparation in refrigoratien plantes and
frigerating mixtures with ioe, preparation of aguthe-

Sic rubber, uses in metallurgic, cereamie and oonp 1\
dustriesn,

It is known thas, salt compenents sueh ae
rine (Cl) and sodivm (Na) are never found free ia
Rature. Therefore net enly sediuwm ohleride, Sut alee
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<o.5::§..) 1927 1937 1947 1948 1956 1987

Cime 1.971 3.000 .- 2,267 o~ o=
Gi appone 619 600 .. 194 671 369
B e
SOUSSSANESEREREISESISEESSESSEE RS EEEEsnass
Egitto 22} 27 e 360 530 416
s R S
Totrl Ifriea 720 1.000 - 700 o= -
m-“‘.-.--‘.-I--"-..-.--.---.-'..-....‘-.-.
U.S.A 6,866 8,154 14,600 - 21.968 21,640
Cannde 244 446 672 e . 1,445 1,597
irgeatine 153 2%4 - - J15 e
Presile 350 710 - 781 798 799

Total :@erica 7.900 10,200 o 18,000 - .=

Austrelie 126 128 - o 416 439

Total wmomdinl 27.900 36,901 o= 4}.000 e e

(The totale indicated in the tables arc not, generaly, the
oume of the single items becausc the latter ones in many
oases Are prosumed),




A more reliadle statistic prospect of world'
GAlt production for the 1948/1964 period has been eox-
tracted from the 1965 Statistioal Yearbook of the U-
nited Nations. This prospect concerns the greatest
mmber of Countries, where statistics exist, Classi-
fications reporsed in the prospect are those used in
national statistic and ars not homogenised in this
repors,
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A li
1966 1961
(4) (B) (C)

e Bimenie (4) (132,000) 132,000 (?) 134,000
e Ceylon (65,C00) - 76.000
o Cina (13,000,000) 13,000,000 (?) 13,000,000
s Taimn (411,000) 411,000 518,000
e Cipro (4000) 4,000 7.000
o Oorers del Sud (393,000) 393,000 612,000
e Oorea dol Ford e - 550,000
e Pilippine (183.000) 142,000 116,000
o Gieppone (870,000) 850,000 985,000
» Glordanie - 13,000 12,000
o Indin (4,521,000) 4,508,000 4+ 489,000
o Indomesic (21%,000) 250,000 (?) 100,000
e Iran (225.000) 225,000 (?) 245,000
o Ireq (60, 000) - 41,000
o Isrnele - 55,000 (?) 57,000
e Lidbano (2%.000) - 25.000
o Nengolia (8.,000) .- 8,000
o Pakiston (469, 000) 509, 000 696,000
e Sirie (11,800 - 19,600
e Thailandia (188,000) 200, 000 110,000
o Nurehia (492,000) 285,000 637.300
o Vietwnan dol Bud (88.,000) 160,000 (?) 87,000 (1966)
o Viowmsa dol Nord (190,000) - 150,000 (1966)
o Yenen (100, 000) - 100,000 (1966)
o Yemen Noridionale (72,000) - 72,000

21,137.000 22.843.900




- )(\ -

Nendisl suit arstuctise 1966 4 1887

P R1G
(i)

e ilgerie (116,000)
- Aagela (61,000)
e Cind (90,000)
« Congo Kinshase L
« ReAsU, Bgitto (627,000)
- Btiopia (188, 000)
« Ghana (34.000)
« Kenye (32.,000)
e Libia (8,000)
- Nodagascar -
« Nali oo
= Meroceo (39.000
« Hauritanie o
e« Nigerie -
« Niger o
« Rep, Sudefriocana (319,000)
« Senegal oo
e africe del W

(sNemibin) (124,000)
- Somalia (3) (33.,000)
« Suden (43.000)
e Tansania (37.,000)
e Tunisin (0%, 000)
- Ugende (6,000)
«Isole Orpo Verde (31,000)
o Nonembi oo (30)

1966 197
1 }] (@)
116,000 117.000
61,000 78,000

- 10,000
‘.000“’ e
627,000 984,000
168,000 202,000
36,000 36,000
32,000 24,910
o 29,000
496,00u (?) o
39, 000 21,000
oo 1.008
‘.m( <) o
o -

- -
124,000 90, 000
on [ |

o 96,000
41,000 40,000
328,000 297,000
2,000 %.000
- 20,000

o 0

llmim "375‘ ’“




. |
195¢ 1967
(o) (D) (C)
e Justralin (6€5,000) 665,000 (°) 717,000
e Yuovn Zelandn (36 ,00C) 36,000 56 « 000
m
701,000 770,000

—
1226 1361

e uron: P 31,007 134322.,775 |
- 840 21,127,000 22 .36 ,900 ‘
e Afric 2,360,000 1.575.,932
e i trien Yest, ¢
centeile ‘Do 7 4000 1 0 240,000
o Acrion Y rpidd . 2,796,000 2,220,000
- Uocenng~ Igl .w zzglm
10U, 7% 4,000 11,303,419

Trtnle aondinl

aluition 199,190,000 116,000,000 (?)

W WP, T A R W SRR A T R W O NG e GRes R

(2) 1967 tfont) atutistiocs

(3) 1960 3srtistical Yoorbook

(C) 1965 Mationr' stntistier

(1) 'vokesnlt 14l

(2) 3ereenlt

(1) 1966 Dntn

() 19£% Dusn

(i) 1962 Drty

(6) OF thuir 9,151,000 toms of prookemnlt
ETY 1 s 417,000 1a Ay,



in thousands of tons
1948 « 1960
1948 %8¢ 1957 1958 199 1980

continente (1) (1) (1) (1) (1) (1)

Afrioa 67,7  1.%27,6  1,420,8  1,523,1  1,101,6 1,105,7
Americe Sett. 15,731,8 23.791,2 23.864,8 22,523,9 26,356,5 27.229,3
imerice Mer. 1.368,7  1.591,9  1,684,6  2,052,C 1.689,9 2,0%1,0
Asia 4.285,1 11,513,2 16,128,2 18,924,4 18,697,8 20,308,0
Nrops 10,368,0 20.338,3 21,128,2 21,802,5 22.574,4 24.795,4
Oeesnie 249,0 426,6 445,4 443,8 495,6  488,3

B

324396,2 65,145,8  70,772,0 73.469,7 77.615,8 82,680,7

A

1961 « 1967

' 1 1

AMrice 1.525,6  1.473,5  1.717,6  1.940,3 2.366,0 1.875,9
Amoriocs 3ett, BV476L,8 31.072,8 31,507,1 32,494,2 40,245,0 44.240,0
Mmerios Mer, ‘0947.' 2, 4'8.4 '.895.6 ’.912.9 2.6%.0 20328.0
Asis 18,179,8 18.202,3 19.046,4  19,032,1 21,137,0 22,84},9
l\m 27.217,0 26,5717,9 27.394,9 270”8.0 ‘2.03‘.0 430322'6
Oceanis %522, 1 554,0 602,2 571,17 701,0 T70,0

84.633,4 88.847,9 91.723,8 94,012,2 109,976,0 15,380,4

(2)111,190,0 16,000,0

(1) (Metric Tons)
* (2) (Momdial valuation)

T the followin - tnhleg 19 gchencatically showed the o ~74c)
situntion of oelt —rduction ond thet for JFRICL o 10
commMITS,
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" (I e st Jatustess-

it 10 %0l Mmosn Wet Precumed everage cen-
GEmgtiens differ Raghly Geeerdiag %0 e 1a0WOtPL-
LAGBRLER L evel of every OCowmtry. '

It auet v cansiGored W0t alinentery eBlt
CORBURPLion Tor ook LDV WARt of coonenically Ge-
veleped Cuntries can o cotimnted frem ¢ to 8 Rg/
n “i- - fﬂ!!. @“l tﬂ. Vel. .’l

in gomerel - aceording % ¢ate ¢iven by Dr,
Gubiei, Gonerei Direeter of 1%0110n $tate Nonepelies,
Guriag ¢ moeting of capertie held in Nowe and preme-
Sod by UBIDO (M Cetober,'1948) - snnmal avere-

0® Wit ccnmmpiion ir e ntw
DR 00AR: ®eeme ‘e 0t@biliee P,

Yot ia We four .frican Negiens (Nersh Afries,
0 afvicn, Ceatral .frice anéd Bnet africe), ae it
rofmonnﬂ cladorated frea the UNBCA
ted Mations Beancnie Commiseton for ~frice),
JORPLy verage casumption for olinentary vee sheuld
S botwoen 4,9 and 6,9 Kg/imhabitent, Newever, ia
We forccanting of salt preduction and concumption
I8 AfPIER, Ia ¢ aeRt ten pears, IBCA, contioualy,
BRO tahen an everage indes of ° Rg. Lahoditant/pear.

Mo fore e saceoplions) develonent of chemiocel
Wleetey. e ; | (fer aliuente-
ant \advetrial Vo . o sotimmted in
Gifferont Countrice botusen 10 and 'S Ng/yeer.

&Y precent timee, in Coumtriecs starting their
Ladustrial 100tion Phaoe, t0%al calt consumplion oo
e eotimnted detueen '0/20 ane 40/90 Rg,

ia atuetrial 100¢ Comntrios, conomplion
OBLAge Setween 30 and 100 Rgas/year. In ltaly., o
ouERple, fven '93) preo-capite salt consumption,
Seotuee of the induotrial ¢oveloepment of the Cowntey,
BRe 00cused ¢ 00%Rt 10ereese of about 150,000 tens/
poar and Bae olrendy reached 70 Rga/year.

In Pranes, Gormany and Onglond thie conmmption |
20 Boeping Sreund 100 Rga/pear. '

Proccapite conounptions 100%e0d in higaly indee |
0P8l 1004 Countiries 10 nomadage ineluded betweoen 100
ond 200 Rgu/yesr and 10 dootined to 1neresse in She fiy
Wre. Ia the Mited /%ates 1a faet, renomption hae
Pe0shed 400 Rga/yoar/inhabitant, with ¢ trend tomard
e foture Jnerenss,




$.2.) Provioien ¢ifficulny - [.2.2. World populoe
Otﬂ “ ‘“ ‘m ‘a f'- 1910 e m - l.l.).
1a%ient dotween population, preduct and werld eal
conounption - 1.2.4 Prevision for the werld salt
profuctiion sceerding te the relatien preduction/
werid §- mletion - '.2.9 Prevision for the world
o8l contumption recording ¢ the relation avere-
:'wu-h»u population - 1.2.6 Previstion
the world salt consumption accerding to diffe-
rent 4irectiag clements - 1.2.7. Develepaent of
werld chenionl induetry - 1.2.0. Porecceadle abeoer-
Dtten for /.1 salt with indicationd sdout onioti-
ag oFf foretoen Slierns in the maia preducing Couwn-
m“ - !o’o.o‘o “‘. - 1.3...3. A“‘“ - Xo)o’c .

Plvl o apileratis <.

5~ ¢ --BEauiaan _AALLAnI X
To foresee *ith & good apprentmstion el

Gomand and offer on internationsl saghet Suring
WHhe o8t yoare 10 rather difficuls, boeanse:

@ - in 0Eme C00es Ppreduetion and consuption éate
ere campletely miosiang!

b - or they are scareely and inccupletely iosued
with japertant delaye;

¢ - of e300 there 10 & lacffupertant infermations
obout engeeity, time of realisntion and ster-
sing of operations for aew salterus or the onleg
osment of alreedy onisting ened.

Vies veres, Vo forumlote ferecante with & 00
en Gagree of ovailebility it 10 noscseary % &4-
GPese of the greatest poscibie quantity of &ata ve-
0004 %0

1 « pro=eagi te consumPplion ia the varicwd geegre-
ghical arens secerding % hetr ccenmie dove-
‘-pnent Gegres)

average Gl 10eresst inden cencerning %he
pogulation of cach ares)

) « overage anmut] 100resss inden about predustien,
oenoeTRing Whe offeetive 1nevenss of previewd
yoor and the vent™1] serk starting of ase
plamte a0 "ell 0o the wnlargeasnt of cuiottng Resy




4 - ooonomio develovmenty f ench Countrv and the vo-
lume of prodveotive {n =-tments reanlized in the
Country

9 = tndustrializetion of t-e some Countries. with par
tioular atter“ion 4o e¢ieomienl industry expansion,

3inee the forcrnid ¢ .ements cre only partly a
veailabl~, we have i ¢ e .inmit the prescnt survey
to some {undemen*al drtx ~. rted tc population inecrea
ce end the variations »{ *»: Ccmend compared to con-
sunaption increncc. Thene 't have been ecstimated
eonsidering the elementary verage subntance napect
or have been reforred, for -ome geographical arees
and Countriea, :o cverall i vmstricl snd commercial
purposes,

Tre period o time ¢ nsidered for the forecnsts
is 1970/1680, with indic ti ns of mome rough prospecta
even for the 1670/2000 perivd, The dcducted data cnn
be ocomnsidered rnther orientative, even with all the
continuous lim.thtionms reservec previously indicated.

I3-.o} - Sor1é_population and ite incregse from 1970 $o 2000

In June 1956 the world population vwas amoun-
ting up to 3.348.427.000 ncrzonm. In June 1967 the
same population vas cntimated to have increased up
%0 1.412,385.000 unita, with the inerease in one year
of 6).9%58.000 untts,

Prom the ertimations referred to 1966 and °'67
the ocensistency of world popula.ion was ro distributed
ia ench Continent.

t
.
Annual inoreas: average coefficient: 1958-66=1,04
AR A ;———W
Continents June 1966 Dencity June 1967 Densi sy
*m&am—»———w

543.4) 1.951.961.000 (44)
'?'J.'.".i:.;.> 19.209.000 ( 2,2) 19.699.000 (2,2)
= lurepe 628.74°,000 (%9,7)  63).774.000 (60,2)
) ::::.:-:m 29€.2 1,000 ('2,2) 101,133,000 (12,2)

e Bovtherm "  170.) 2 000 ( 9,6) 176,4%51.000 (9,9 )
V.38 7% 588 22,4) V.4 7. N.8500 (23 )




Asoording % the previevs indications, anmvel
inerense average coefficient of the werld pepulation
0o Doen ostimated of 1,08 for the 19358/ 66 peried
and of 1,98 for the 1963/67 peried.

Prem 1968 and with great approximation up %o
2000 the foresaid coeffic.ent has been eotimated %¢
have an average of adeut 21,

Therefore in 1980, acrording te the last indi-
cated coeffiotent, the worlé population should reach
6 %%l of 4.414.28).0% waite, with an inorease of
@ore ' dillien inhaditants resvect to 1967.

. It 1o moreover pos-
oible %0 netice thats, cemsequent.y to appreximative
e0tinates, a8 reliable as they our be, werld pepule-
tien 1a %he yoar 2000 sheuld exceed widely 6,5 Millien
Wnite, which 10 % say, that it w.ll be mere Sham the
Gouble of the preceat ome.




Prodeble average imereass of world populstion for 1967/2. W

AArNEY cvarese inercans cocfficand:
1958=1966 = 1,06 1963=1967 = 1,9%

) ol Lvepoge

1968=2C0u = 2,08
Acl v

i

-

1966
67
68
69
17

971
[ ]
n
74
™

e
™
70
(£
&

1981
o2
8)

3‘!‘!!3!3?383‘33

”
&

LAQRCDaN

. inercig

30 3480?27. (JOO
30 4‘203850000
3. 48C,632,TCUL
3.55C. 245,354
3.621,25(,261
3.693.679,266
3.767.5:8. 77
3.842,899,746
30919.757, T4dC
30”0 152.69‘6
24eC78,115,951
e '5905780 27u
4o 24'05?‘0635
4327729, 271
3. *"hzalo 956
1YY 1% ,590 533
+e992,620.92)
".68"‘0 ;73034'
20778, 162,807
4.873.726.06)
4e 9TV, 20C. 984
SetT..624.99%
$¢172:,037,006
9279, :77.827
9.380,.987,38)
9. 188,607,130
9.998.1)79. 272
$. 71,146,097
SJN.”).TL
8.941,L44,089
C.WQ«“S.‘F“
6, 181,063,081
‘Q,U%mo 348
6o 1) T, 00
6.999.)9).300

63,958,000
68. 247 TC
69,612,654
T1.0C4.907
72,125,005
73.873.5C%
T 3’009"’
76. 8’10”4
78.395. 154
79.963.057
81,5962.319
83, 193,565
84,857,4)6
86,554,908
88.285.6M
9LeH 1IN
91,852,418
93,689,466
95.963. 56
910 4110,2'
”0“’30\)"
1C 1,412,491
1030 440, 741
1W9.95.9,%%¢
107,619,747
'\.’.",o 148
111,967,989
191 806,937
116,491,019
118,820,097
71,197,139
123,621,261
126.( 9).606
120, 6 18, A&




To dispoae of some preliminary direc-
ting elements, concerning the salt production
and oconsumption in the next years, we have ¢-
laborated the statistic data related to 1966,
whioch are among the most recent ones in our
session integrated and compared with differeat
sources.

From the foresaid elaboration it has
been drawn up - with reference to sthe various geq
graphicel areas - the following values and re-
lations, which, with ndequate adaptations, can
be further useful for next years forecastings.

Yalues of salt predyction end
sensuaption ip 1966

R

Osatinents Population Global Proesuned Presumed
salt prg average average

duetion alimentary industrial

(Teﬂl) om.(fﬂi) 0’“.(’“’

L e M

= Africe 320.173.000 2,366,000 1,600,065 769.1)8

- Asia 1.91).661,000 21,137,000 9,568,309 11,908,693
- Oceania o

Austrelis 19.299.000 701,000 96.49% 604.%0%
« Bureope 626.741.000 42,831,000 3.143).70% 139.607.29%
= Neortherm

and Centreal

ABeTioce 296.211,000 40.24%5.000 1,481,099 30.76).94%
- Seutheran

America  170:342.000 2,696,000 831,710  1.844.290
3.)48,427,000 109,976,000 16,742,133 93,233,069

——1110190.,000 () ______84,447.06%

(1) = Caloulated on the base of presumed ajnimum 1) jinentary
consumption of Kge 5/pre-capite

(2) - Ineluding experts, usual supply and cecasisnal oteoks

() = Dasa without fntegrated catimations & cenpared teo wa.-
rious sourceas,

(3)
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In 1966/1967 period the relation gggduct;ggz
!:E&e papulgtion was about Kgs 33,5/33,8 for each
itant,

In this period infact the world salt prody
ction has been estimated to 111 million tons in
1966 and to more than 115 million tons in 1967.
During the same time world population has reached
reepectively 3.348.427.000 and 3.412.385.000 units,

If we oconsider - as already previously said -

that world population should increase between

1967 and 1980 of more than 1 billion inhabitants
and if, for mere simplification, the relation

between production and population of Kgs 33,5/ip
haditant was coneidered unt-nged, it would deri-
ve that within 1980 world salt global production
should increase of more than 33 million tons per

yoar,

Bqually, roughly and with exclusive referen
ee 0 the natural world population increase, ex-
elwding, alwaye for mere simplification, whate-
ver variation of the present economic and indu-
otrial development varameters, it could be consi-
dered that before 2000 world global salt produc-
tion should indicatively increase of more than
100 million tons/year, as it can be deducted from
the following table.

(relation produosicz pulation = Kgs 33,5/inhabitant/year)

“Years  Presumed world Presumed global salt
population production (Tons)
1970 3.621,250,261 121.311.883,7
1975 3.998,152,.894 133.938.121,9
1980 4.414.28)3,.85%6 147.878.509,2
1905 4.873.726,063 163.269.834,1
1990 5.380.987.383 180.263.077,3
1999 %5.941.044.869 199.025.003, 1
2000 219,729.685,1

6.559.393.588




II<5=2

o b o

In subetance, acoerding %e e ¢ata hereever,
in 2000 sthe world global salt preducetion sheuld resch
2'90729.68,0’ tons and therefore

Win comparisen to iem,
q to 114.314.597,% tone.

tion development is directly related te werid ealt
consumption development,

And infaot sodium chloride Giepenidiling ia
the nature can be estimated as almoot illimiteted.
It has already been said that, accerding te eapert
statementa, the single rock-salt deposit of Wielise
ke in Poland could suffice for some centuries % 00
ver the whole world requirement,

It seema therefore reascasble %0 admit Wt
world salt production incresse with the demand of
this gproduct.

In economic terms it derives therefore et
the relation W oen do omm-
sidered very similar to the

e

one Bepecially
ore obally (which meenr from beth alimentery ead
industrial sides), and if in the enpreecsion

Hm" are included, desides the i1neidenee
effective conoumption, erven those of occcnsionnl steshe
ond usual supplies, excluding every differentation

betwoon geographiocal areas at various induetrial ioee
tion degree.

Prom the comparisen between the foresnid Poe
lations it ocen be deducted that world salt denand and
offer tend generally toward a cenctant lalanee shieh,
even if inetadle, sheul?d inoresse.

At last, acoerding to shat hae boen aid @
to now, we should reach the previsten et werid o~
verage salt consumption should inervesse befere 900
of about 3}O million tome and defere 2000 of sbeuwt
100 million tone per year. Oentinmuevely the feore-
said forecasts could be any way deercaced of )/ 008
and therefore the presumed werld salt consumpiion
ohould register an inerease of '0/22 million Sene/
yoar respect te 1967 and consumption in year 080

oan inorease of 60/90 nillion Sena/year reepeet o
1967.




B v T

The forecast werlid salt conmumption aay b
enguLy Gotueted even fren veariouws other olemente
hen Wheoe deriviag frem 3he relation peafugiion/.

SR A0MRIALANS '
As foar se ' 10 concerned,
oOnSURPtion ia°reade oreseen according te

the siniawm releticn of Rge. 3/pre-capite, in fum-
etion of the presumatle world population inerease.

la 1984 suen o consumption was of adeut
6.762.119 ‘ena/yesr, in ‘970 it sheuld asscond W
% '0.100.629,) vens) in '97% wp te 19,990,764,4
Semd; ia 19800 wp te 22.07'.4'9,2 tens and in 2000
o) % .79 .987,9 Veae/yeer,

preconted 1a 1966 o pre-
cuned conounption of 9).2)1.068 tene (or
94.647.089 tene ac 9 1ing o variewe velutations),

Aooording e ¢ relotion m
g ety

oF more cinplification, BR B0 SONG)-
Gored 0o conventionsily smehaaged, it will be de-
Goeted Wt A 970 suehr contumplion cheuld rise
o '00.99,297,2 tema/yeari in '979 wp b0 ''2.402,
tena/pear 1o ‘900 wp e '24.402.004,7 and 1a 2000
W % 'AM.97.090,' tenasyeer,

AL J00t, sven wseerding %0 variouws ferecdot
olononts preoumed pre-cepite indea for olimeatary
woe Bge % and /0.2 hr induetrial wee) the werld
Giodal everuge salt consvaption wwend sheuld present
the felioving i1nerense in She following pyear.

oare Al \asatery Inguetrial Slebal consumpt.
1994 . %.' 9).21).008 109.97,000
('908) (2) (| =e ) (94 .447,00%) (111,190,000)
e 10,08 000 ‘00,119,097, 120.209.000,2
"wr 19,990, 704 ,4 112,747,914 VIR K3
'” ”0”‘0"’.3 'N:‘”.”‘J '“0”‘!”’0.
W00 .70 ,087,9 10,97¢,099,0 207,774,087

s -G e

(V) - Ineluding caporss, uPplies and *teede

(0) = Drosumed valutation, 1aeluding Gate alssiag o offt.
o8l 2%ati0tive,




In She previeue paragreaphe it hoe doen con~-
stdered the further trend of the preoumed world
ol preduction and consvaption essentially ia ro-
latien with population increase.,

Anyway it cannot be neglected shat shie tremd
will Ve cenditionned not only by the matural in-
ofeade of world population, e 6leo by the eoo-
nenic and indussrial development of each Country
and in parsiocular by the expaneion of chemioal
tadustry. It is well knowm, imfuct, that sodium
chioride componcnts Are bYeconing Always mere re-
avired ia the ohemico-organic seoter a8 well 8o
12 v inerganic ome.

It 10 % obeerve that an ascurate valutetion
of wrld chenical preduction is prectically iapee-
oitle Gue %0 %he lack of hamegenoous Gata 8deut all
the countries 08 woll 00 because OURSTies PISNNS-
Slng & chaniocnl industry are ROWw Vory numerows.

Seme of them, evea inpertant, 88 Ohime, &
a0t previde éata. Others and ameng them 4ifferemt
Saotern Durepe Coumtriecs or theoes frem doveleping
arees, are publishing data ccareesly contrelled.

Anghew - secording %0 indications frea e
n-mn Pince (Jammery, 1969) - <»

‘”‘I@ ¥Fw l“ﬂr' A 100

In partioular, seeording %0 ocotinntes dRi-
aod fren preceatly aveiledble clensnte (UNO oteti-
oties, produetiag Couwntries data, 0088, BOC, 1000,
000.), W0 have boen 0ble %0 Gvem @p e felloving

LR F T

S Biiies of sndie. Jo BILIGH
g o '




Chemical production valuc in the world
nein countrics during the period of

106 =60

-~ - =
Countrics 105 1965 1046 1967 1965

——————————— N —
Wostern luropc 27.9C0 30,50 33,200 35,000 39,330
USA 33,600 36,000 20,100 11,900 35,330
URS3 NeCoe NeC, N.c. 12,50 13,550
Jnpon 2,720 5 4500 6,300 §,350 10,100
Connda 1,660 1.770 2,000 2,130 2.620
France 56050 56540 5,950 6,950  7.570
Westcrn Germany 6 4200 7.680 8,150 9,300  1C.920
Itoly 3.930 10520 54230 54650 6,290
Belaiun 75C 580 670 1,00 1,180
Hollond 1.050 1.320 1,730 1,970 2,50
Switzcrlnnd NeC, 3 £60 1.300 1..20
Englend 5900 6.300 6,600  7.210 7,750

W



In 1968 the chemical industry has maintained
it0 prevailing sector ocharacter of She oversll eoo-
nemic development systeme (Chemical Week, Jamwary
1969).

In the following table, we have reported s
proepect related to the chemioal induetry develep-
aont rate in the main Countries or World arees, e¢-
laborated by the Natiomal Aesociation of Italiam
Ohemical Induetry, with data supplied by she OCDB
and the sectorial technical prees,

enical _sreductien develomment AR She BALD

Bardd Conatries for the 1364/60 narigd
Oountries oF World 2::;:::.:::'64 1965 1966 1967 1968
te 1958-68
——————— e ) (S} () () ($)
e Western Burepe 10,86 11,0 4,0 6,8 8,5 10,6
« United States 8,5 14, 10,2 17,% 4,7 8,)
- URSS 8,0 6, 9,4 8,9 8,9 8,4
- Japan 16,9 13,3 14,9 2,4 20,1 16,0
- Canade 720 6,8 7,2 9,0 5,2 1,)
- Premce 11,5 14,) 18,1 11,2 12,4 8,8
- Uestern Oorgany 14,6 20,2 18,4 8,7 7,9 18,9
- I%aly 9,9 8,2 9,0 16,0 7,9 11,4
- Delgium 9,0 7,5 9, 9,0 8,8 1,9
- Nelland 1),2 8,4 8,6 13,9 14,' 24,5
- Switeeriand 15,8 n.0. 14,2 08,6 Yo, 10,2
- Ingland 6,7 7.7 96 6,4 06,2 6,2

There 10 instead in the fellowing %bdle the

wend of he relations, which ke Doon confirmed in
the aatn Countries for 1967/68, between induetrial

production development rate in goneral and the ohe-
ateal prefuction dovelogmont reatve.




SaRtaced. tenniatinnd. ol lbe_sofetitit) atndeaiien
(& W e T ew ¥ v Y
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verage rete of veruge Mmte of W
Covuantrico e tetnl ;o helieal preofactien

W‘&t |m Al ] . i

« United States 4 %)
- Japan ').¢ 0.0
o Gophda 1Y J %)
« Dottern Gorvming ", '8, *
- inglond (1Y 6ol
o Pranee IS L W
- 1ly 6,0 L1
- U89 B0, 0
o Heollond 10,9 M0
- olgt 6.0 '3e)
o Smitoeriand 8,9 w

Prea the preceding ata, W Wreical Wlustey o
GIL10N8 are gPpeeriag for overy WMportant ‘ountsy, ot
only relatively, Wt alee chesliutelp. PTet e cOpERB-

nmum-mmuanmmu

other namufecturing \aduetrice. o aale m-! MR-
ver, 08 Jagan, it 0til]l renchad coceplican] Govelogmont
poiate.

On Wi swbdject 1t eame intereoting V¢ PO o
e chemical iaveotmsate selPared t¢ Ws tetn}
of he nveotments for 98- for We follomag ‘oun-
rien, oncluding e oingle “secsial avcotente”®

aited BStatee 14,00
Teotern OSovanng N
Japan 80,
Pranee """
b -
- .
oty ol

inglend """




e Gurepoan Bocnsnie Comninston of the Uni-
Sl Mations M0 dedicated 108e)) On ANteresting oty
@9 % denicnl preduets sariet, 1adicating ‘rende
ad prespeetives.

% Wie study, chemical preduets

15000 ien oil] entond 18 e future 1o AlOage iR-
0Petiag Seetore, .r Durepesn Countries, the iR~
Guotries of construetions, pubdlic sorko, utemodi-
100 and leather #il) woe sloage were ochemienl Ppre-
Gete. In concoquence the chemical iaduotey eapag
4eR Falte 12 100 Shele should mARe & eerthin Ppro-
Seoause, ameng others, of chlerine and spmiidg

e GRORLR LRePeade .,

Mmsng We aaln changes, that will meterialise
Guriag aest pear 1o e organic snd inergeaic ohe-
G081 goctere, we et WRderiife & larger othglone
wisliontion eapetially for vwnil chleride profue-
UeR! W L00reate of eneeRtTeted Tertilioere Pro-
Guotion and o 105Pease of chlorine Gomand aooor-
a8 %o e amstic ool one 10 highly i1aduetrislie
ood Coumtetee.

It rennias te wnderli ine mereever that seme

Joare age. e ania part of Durepoan cshenmical
00PL00 Sode wiiag Fram Materinle aveilable *ia lood”®
end ot particuiarly eadvantagecus prices. The great
0srente of the fsnand hao provequed o lack of 9y
Gitiemml rar anterials wd hao Getormined the
00 %0 other rav anteritle aVailable “in 1eee® orF ia
he iatermationtl aRrtets w30 0101 108F Prices,

[ - Sy
ibtetens. s ssishing or Tacastet selledns IR
,r‘ el ad

In goneral, 20 leng 00 sl procureamt (0 tog
oTRed 1S Wt be Ropt In Bind thet many OCounteted,
onoePt for ‘emporary ccnjunctures Gue (o heeno?r SaR
of Salance betuoen demand and offer of She produet,
otl]l b preaumnbly autesufficient 1a the future,

In foes, it 10 Enowm WAt eopecially Durepeen
-lbﬂumuamummnu‘
tential reosureet and chiefly reoch-galt, whioh wi}
Sllew o satiefy graduslly the demamd deriving frem
Q8 (00reasing interier consumption,

Undoudtedly ovean African and Asiotie Counteriee
oould count uwpon important natural petentisl ressuees,




11!

Tet heir searee induotrislisation, e 1ing
tod nodernisation and aechanisation of She plante,
the BINOT oPGARINation of their produetion 8ad sel-
1iag corporations suppose that ia many of Sheee Coug
Sriee the adaptation of production Lo Cconsumption
00Tease ®ill W Blower,

18 10 oly it wuat be Rept 1A BiINd thal ke
ootsenable realisation o the N @ ew sje
tefn, "Mh acdern oriterious sad K8ialy ne'donited
oQUAPROnt, 68 Tell 80 i Sh an adequete induerrial
and commereial crganisation, should conseat %o - €T

salt a faveurable penctration inlc intermaticanl
SRAFRete .

Sudetantislly She maia *20oPWiion aPea of
the produced salt should b constituted B She ASLY
tie and Afriens Countirics mart=ts, eopecially thede
Sordering e Indina Ncean and sale of e Proifie
O0een oned. Undoudledly however the wAPhet shich
evuld preaent the an jor plaeemcatl Ppoosidility Svend
%o e Japaa,

Ia She folloving page® o will predeat »
fast pancranie of the forescsendic produotion and
CORSURPIon POOeIdL L iti-® [oF A8i8, v '[vicw

Wi reforenoe tc soms > e ania CountPied
of cach eontinent and ¢ the foPeOued of onioting
eRl%eras for sall profuetion LRArsase in cach of
e,

ar.

Pavet cof all i GBAt ABLS 10 ceneetied 0 @
aov8l, Where 18 V- cendider St this Cantitont
should reesk \a 1980 o population of :OMO."I'”
Aahabitante #1th s inereans of 097,198,127 unite
oompared o 984 situntioa, ThiIe appeare i1a the
follentag %able I shich i0 (ndiented She Predabdle
astatie population i1nereass frm 980 b '900,




average prodobie Lnereate of asttie PoPe-
jasten frem 1986 te 1900

(enmual Gverage inePesse ¢oefficient © 2,798)

w

(Poriod) 3.':"..7?.?'.... mtfmm
M
1986 ‘r2t 1 1,913,064 ,090 e
dume 987 b 1.991.%,000 37,900,000
. 1980 d 2,004.0)7.61% 93.976 .61
' " 2.099.%9,602 4,752,087
° we ° 0.199.798,.9)4 9% ,200 . 0%

. 1L, A B 2.175.997,%) $7.7%1 . 009
' e ° 2.000.08.07) 9,350,
. v 2.09).0%),9%¢ 00,948,041
. e e 2.990,47,9%9 62.000.'9
o L o] . 2.,600,007,2% 64.)) .70
' e ° 2,000 .00 . )9 e .000,09
i gy o 2.9%4,707, .47 67,000,000
' we 2.604.51).07 69,748,700
. L 44 ) . 2.6097,18).050 72.649. 7198
o e ° 2,770,007 71.63).007

w




Prea She foresaid 6ata it eon b Foughly Pry
cuped hat ia 1900, ia aela, if & pepuletion con-
stoteney oqual “¢ 1.770.816,127 wnite 18 Peached,

ey

a s [ pre=capite) chould asecend wp

17 ‘)o”‘o“’ teonrs ant A= ¢
eluding <apePte and noa. 'n‘*’ '0’ on &o Wee

of 7 Rge. pre-eapitc) should ineredte wp 1o tond. *
19,395,712,

Condequently

should Pee

““ in ‘m ’“‘ teo . ‘e ond .,

W ;
volopuent a9€ ke forcdecable iNeTeate of V0 pOPY
jetien. Ia faet, ir '38C, Japan sheuld have BOF
hen ‘' silliens inREbitants (ARAUE] average IR~
oPetee rote of abeut 'f) and on everell consumplion
Procumably eeciilottag tetneca 8.0 and 'Y, atlliene
tem 1f ot WBAt Lise the Country Nave re@ehed o PPO-
oaPite aVerags ov:TFail conoumption ineluded betovel
00 and 100 Rge.

Obviously fres the forvanidé consumption ‘e-
2000 0,80 -« ', atiliens tens) it wwet Do angher
Getraeted 0c figure of ',)11.000, representing
She Jaghness contumplicn shars ol reedy oaloulioted
'8 e Whsle preovlnd ceistic gletal consulplion
(3).09.07¢ wWone) en t: es of e glolhl wWele-
oo canmumption of Les '2 pre-capite, Therefote
She glotal conoumpiion EROuIE Pegilter &
epoeial 04418ive Poquire@ent, iacluded botuoen
‘u“ow and ’.,‘“g‘im Sola .

a0 1008, 0dding Ve \he 13,290,505 sene it
overeil consumptien 1a A8ia, foreocen for ‘980, e
foreanié Jaganetes 064181ve PoqulPe@ent o0tianted
Setmoen 4,440,000 and 9,764,000 tene, W oVRIR §

" WE PR an s

o




3-&@: cdaeadietdiiel cez-arssnssnsscilisfloctls
(preesulcd averng: date)

* )
e . B1ati¢ cvePage ton tons t"me

slivepinry come
saption () 9, 560, JOA 13,054,080 190994, 080

& SRt T W Pags
Andurtrial tepe
smption ()’ AIFLAN I N AL '% 19102

WW
e Oysenl] 2. -tie
Werag: ConoEPt, - ' 030,77 33249, "9 Viedd9, T

Mm

e Oversnill Jopare®-
v rags of sddie
oAl Peqeitelr’
(mocording te #i
tie mgepall e Poe

Bl SE0nR1IN M)

e v el Bistiet -
VePag capoumptiw
(\nelvding ' =
o M YL Pee
uiPelant ! e V' 19,77, 790 3.0, "R

e Ovcrall .mistic pry
ed iRePsafe Sons
purcd to ‘984 . ipe
CleBing th. Jepamcs.
siditions] requ.rglont) 14,004,921 N, 108,58

T e T R

(1) « Tajuntecd =0coPding V¢ WABUS]l 2vcPage (NOPuSle
sasffis)ont

(2) = Caloulated 0eopding t¢ th: RiRIME wvcrag: IRd<8 of
S Kgs proeenpit.

(3) @ Onleuinted =00ording to thc tvorage indes Uge precoes
pite far 1966 and 7 Kge for 1980

(4) « Oaloulatod wooording te th: sverage indes Rgo S0 procengite
(q’ - ] - - » " - “.w -
(gg) - " " . - " L] K‘.'w L)



"rou th ro oo ding deta, it e deducted that,
in 1960, averure Vool coneurntion in Aein covlAd

mreaernt \ TR RN
ane 1 mpar:e OF" Tigur =,

As 0 1 roouy aoonaadd, vy ov o, B rue
7 r concrdom i ouw b regeprv o b e apife

U Trurnerd o ol st vwreniti bt Joaman,

o AAL - T T vy oerperition, tth o
teale arlt o epooo c e T et vty gubdi it the Pos
qQuiraeni o v IS N SR AN 5 DR R L 97
Metrt 2 oan o v iniuetroa, Amns " sttt

ot b knelul ot e it the s g e ntar uns e

BO ¢

| : HRETL. T TRl ol SE PR IS T YRR
JEETES S & VI ST T, . Tat tha r o cuipromonl i
clemgely incee 0 0 T VT Gt jar we e fore s R
P L SREEY IR S (LIS I e et vy,
an o 107% -, I N T Y SRR AR A ¥
It o end 217 ¢ w8 than ! R A A R AL
Justert- g et ., ok TS T TN AR i P G
g, 10 (a0, & LI g tA Loagn g v e onge |
O S B ohae w0 TRToac
LI S S S S I T T P AL TR T
Areh Vbt gk )

RV T 4 st home D o Lo g whi R
e i+ Vo C e R e UL R Y 14
ite requlrorant o o alis 3 jaar et anid
Fro ahe b e et nw iy povie
dep. ar Mol 4 L .4y hil, Aaetrrlin, Tolln,
Tt RbE i oo w o trt foime b ey

te ¥ & i v A gm0 about i 2 sl ome
$ue,, @ Lot e T ol foma tana,, TP ek

G omevsg Vo L Lw KU1 Gir oty By the YV ofobte
1y, Rl 14 e a0 o f a quibr ] ABPOGd by
th Ja ar o v L tue i Tougs,

tasam 5 ot ity A and th o ooaflle
LY L IA S NI TUNS S R PO R R it sa,le . B)
Whe W ARt . g Flon Do salt v R Fin Bagine
o Au b e wey the' "1 sin Mesess Folw Lok is

el f e tator PARL “latnaly a0t sod P L fEPoe
sodwdte of v e td oot e cds e Inf il T upsAa ke

inl e on, vt s oAl e bopoes onetimat. |
wiih ashorpt po e, 11l watep ta  Mre ! aRd LR ¥ Re

popated, Titn this rorcge Yhep e u YO tana, ey




Guetion of snit ToF <very Rertar: of ghthefing surfoee,
fa 1088 = th reed evaperntion 1V hee Brop ewllissted
QBout 00 OO0 tene, Wt Sueh © Aragersal 10 o upehB)
ve WL 1n '3 1% ¢ fefirron that preduetien vounid Be
Pelueed 10 about 0,000 tep

Two 0ther pre@sgs:e © 8 w ud:t in Jepan, The
cVRPerRt it A facteri ¢ ¢ .1 " leacisohan: Be@hPGRe "
(electreitnie)., Pe [iP 2t koo rredus 4 20,90 tend
ORIy i 'H7 Wad e moapr e TN TUD teme, Nawever,
80 9BR Wi ISRNLP pree se, s®er 17 - Te net ey ]
Posucce 2L Bt wpr.t Senuil Bav. givsp W 00O
SeRe o6f sall, ®itheul @ . nf kop.e Yo f . FY r cmay iRe
eEresd- o,

1y et By @By 4 et 1. cheic Jugen:oc produs
QUioh i G etipcd te o' i atars u-. svd Wer-frre Yae 4)
Cuotrial % tef a8t § © nd 1 "= agn NMPRr e,

Jbort BBi0 waRi st N je ¢ SNAFy ¥~ atilne ROL
Jagea Porsn-c® to 1QPor® [r> th. natt po@f® .OPge SR\
QUBAL: Lice OBOLE 000 D0 reme ¥ nr] fres LOTPN. OB
SR11ePNE, in WRiIeh Japan.e. copan <0 MV, e iGper-
Santl avsoimenls,

TR0 PE VIO GRJ com8tituls B v lenl preccoue
patior (or he iNVPoduetior of Nefur ealt iate Vhe JOP§
fes: ORI,

Meesver, 00 AlPeiy S1d, 1} WOt Bs condidcPod
et Japer ie & Jewnt'ry of vry atensi’se Ol IROT-G0ING
IR0V PIFLIsBLIon Ot otill prosenici g ‘' ¥A an average
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Consequently in these next ten years Japan,
oonsidering that its local production would not sur-
pass, due to the foresaid limitative environment con-
ditions, one million tons/year, will need an annusl
wm.mﬁumm_m‘ Even if |
apan imports in the ture about 5.000, OOO tonl/yetr '

from Australia,

At present in Japan the production cost of com
mon selt is about 12,000 yems/ton (33 dollars) and the
produoct is retailed, for alimentary use, at 18.000 yens.

The import prices are oscillating, according
S0 provenience Countries, from a minimum 9,20 dollars/
ten %0 & maximum 14,10 dollars/ton,

lately imported salt has been s0ld to industries
@t the price of 15.000 yens for quantities inferior to
15 toms and at 13,200 yens quantities superior to the
former one.,

About the quality of the salt acquired abroad
by Japen, She Mexioan product is of excellent quality
(998), she Australian one is considered as good (98-
99%), bt instead salt imported from India is estima-
Sed 0 be poor (94%),

Concerning shipping, it has been noticed that
at present various tonnage ships are still used, ac~
oording to origin Countries of the product, PFrom the
Bed Sea, for instance, shipping is made with 10/12,000
tene shipe; from Australia with 18/20.000 ton ships;
from Mexico instead with units of about 130,000 tons.

Obviously this trend to "gigantism" of the
ahipe will sxtend further on for the requirement of
ahipping coets, However it has been considered that
for several more years the kind of ship, used by va-
rious Countrice for salt shipping, will be limited
%¢ wnite between 5.000 and 20/25,000 tons.

Among Asiatic Countries having a large salt
preduetion and export toward Japan, there is to con-
older firet of all India and Red China,




IKDIA = Prom 196) Indian eals preduction (Which had ¢

498.704.000 populasion ia June 967 with @B
annual Average inoreass co fficieat, for the 196347
period, equal to 2,%%) has bdeen oscillating arcund 4,9
millions tons/year. 76f of thie produetion 19 oDBI-
ned from sea water,

The consumption is divided appresimmicly I8
607 for alimentation, 3O for induetry and Y07 fof ep-
port.,

However Indian salt purity 1o in average poet
(94=9%%) as it has deen often noted in Vhe Pproduetl op-
ported toward Japan and produetiocn 18 very freetionned
in thousands of small salscrne.,

Infacs, from the %.076 oalterns regiotered
from the Salt Commissionur of India, 8,022 ars of @all
dimension and produce lu®e thnn '0,000 metPic toma of
salt per year, fThese sal terna are locetvd along e
BEast and West coas® of th. Country, ian She Jitatee of
Andhre Pradesh, Madras and !aharashtire, Nowevepr She

salt is extracted even from iatirior iokce in PBj8-
sthan and Gujarat and from rocit-salt Geposits of e
Himashal Pradesh.

Salt produced in the region of Gujarat 10 -
ported in Japan, East africa and Jouth West asle, -
le salt produced along the 3outh Rest coset elede o
Tuticorin and Madras is expcrted tovard Ceglom,

In the last years, "rdi . cier.enl I1nduwetsery
has presented an inoreasing developnent, 08 Lt o8B W
deduced among others from the production smersepe of

caustic soda, hypochloridric acii, scda aghes and plo-
stic materiale,

:m thE

1969 1966 1967 1958
- Caustic Soda - 229,200 246,000 %08 ,000
- Hypochloridrie acid 9,000 29.000 32,100 oo
« 30da ashes 322.0@ \49.700 ISQ.M i

Plastic materiale
and resins 39.240  19,)0 47,7V

K




MP ke Y- 2 ilhee abowt Indion sBlterns Wnt
they wWALLY v almest sl st avirerats and MR-
ineriss, Man -+ Irdien iverwmal (ntonde ¥~ e
Acg@loe T vi tiw it P, e el s b aneieid
Acw Mes, ol K, 17 fuil o b il pfodiens 0 ﬁii
lioe Vwefgear, (. .. v dowi} i il pPe Bt e
o tion,

Wy pooo 8, voum Lt 2 cme SRRt the spodactioe
Martng 19 0 hane oo - o f Oy riiliome tone, [ Induetr]
Al Tineml cvi 0 0 T ) ant et Yhe  Kport wae i,
PO i e s o0 B ¢t T v hafbwr inetollatioe,

M T T S BT R L R 1

AT AN T I = 4 %*.Elﬁ.m
. 1% cscondet wr 4 TPC W
ilan ent in S V0w B Tl g A% G0, Phe AN
in Pcage  ~effi b o 1 sl b P L ocpeal v 1M,

Per 19 7 dn 2 et pPode o o« MRECR A
SIS 4 WO € th o Fo A3 [P e W largc amltete
of he MM (2 F Tiv K = Bae pPes nled the follice
whia: WPend . thar ) - Tr o e Y, NaPcaw of ‘Re
e WA (Pom vnytme W souPess),

- Y92 b SR Wy 1 0
. . * 10 2O OO0
e Y * . 19,71 o000
e VWO . * 13,900 O
- Y961 . hd LRI S e ¥
. 190) . . 1 00D oD
e 188§ . i 1, 0N
e V¢ . * LA LA o8
e 1984 . . e

« V954 . . "‘af’ﬁ.m
e 1967 . . 114,000, %

ORgnee: ohii Fodi Sion, fammed in 180 45
W e ALY, i9 i Preat capt shecrted By 8l LMentAPry
CORGMEPSION &ad the induetrialisation of the Caumtey,
Ane her share e . aportcd, msinl; Sevard Japan,




Al theugh If preecice ond wp 0 Gate Gt b
a0t oniot dout Ohineos chemioal 1nduetry, 10 0
Gmeown What there 1o factories ia Nardin, Riria,
mo m. Anahan, Paaki, Daitrew, "“‘.0
fasyuen, Teinan, lanchown, Loyang, Nanking, Shea-
o, Chunghing, Centisn ete, Among othere, cuotse
oola (270,000 tone in '9%8), soéa ashes (640,000
Sons i '958) chemien: fertilisere (4,900,000 tone
8 198%), are produced. Pertilisere and soda &Fe

produced eopecially in thc inportant ceatere of
Dasren and Raifeng.

I1a She provinees of Riria, Licoaiag, Nopoh
and Ruangtung :rc io SROAg 2%Rel LA ReliViL) Do
Sosn faetories »f artifieinl tentilco, aguthetje
rolber and plastic neteriale. Sew plamte for e
produetion of the Intter product Mave started Sore
Biag ia Meaghei. Rantia, Ti-atein, Netnsheng, Pog
cheow,

there 10 aot final and relitbie inforumtiion
obout Whe noderuisiang f cxioting plante and -
STWetioa f ReR Mes. anPhw, 2003rding Yo OWP-
0e® »f varione rigia, it should e Rept A0 mind
WAt Guring the neat ten peare Mined: SRl produe-
etten Shouid reseh adout 15,000,000 Voma/pear,

anung W« oWer Countries dordering e ladtan
ond Paeifie Ovcane and for sheoe WhePe 10 Semv G0
0 related 1o ALl produeting 1\ |0 ReCelORPY o
0tler f1ret of all, PaRiotan, Nerthera Vietamn, ¢
MNeligptace, Tailand, Ind-neeia, Southern Vietamn, I-
rag ad Beagol s,

ia Weoe Coumtries, 1a 987, protuetiv hod
e felloving trend:

e« Pabiotan Sonp 698,000
= Berthern Yietamn . 190.000 (1906 )
= Duras . 154.000
= Milippinee i 196 .000
« Tailand ® 199,000
e Indenecein ° 100.000
e Swuthern Vietnsd L 07,000
- ‘N s 44,000
e Bengelte . .000
eme 1.)40.000
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IV S0t be asticed WAt for cath Cowmmtry, the
foresnid 198" quantities 0 ROt cRPFess heir BASY-
GuR profuetive potential level. In fact She produ-
etion trend 12 cach 3f Shete Countries hae showm iR
theos 1008t peare imporsaat oseillesions. It 18 hoe
Wever ¢lear MR LeRPOralry CoRJunetures, Gue %o el}
antie, 07018l and prlitical faetrre, 0ould create
frem Sime to time, ia maay :f Whede Counteies, fa-
voutable ceeadions for the sale »f .. 1«n oalt,

Pren oppreainnte estimntes related o caed
of e foresaid Countiries concerning ‘e consiotaney
of WMeir pogulotion ond cocenenic dovelephont, 10
oould agpoar et 12 ‘967 theoe Toumtirice dave had
@ %] Mt concunption, for olinentary and iade-
otWrial wie, of Gere Wan ) stilicn Seas, Therefere,
A8 1987, Weir interior preduetion Sheuld Mve doen
saferier ¢ WNeir prefuctiion of sbout ',0/2 ailliea
ORe V1%L consoquontly e A0l ty te cever WOAP
reQuUiPeRIRt ®1 0 Auperte rem obresd.

1% 10 nocoesary % cdoerve mereever, et
here 10 same other Asiatic Countrios, Gueh 60 Ban-
64 Asedia, Thutan, Cambedia, Lace, Enlageie, Regal,
aen and Sengapere for shich, even 1f oo €0 B0t DO
v0 00001001 ¢ %0 00out Weir Gt prefuction and
COOuURPtion, 80 Seil 00 odeut it trend 1% ferer@p
Counterien, 1t 10 procumabdle et ey Mave ¢ s0liD
dlortde sl conmuaplion of ¢ *OCIA EPIFraNee .,
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choui@ have Yoon of adout 3O/ )00.000 tene, ™0

eulé¢ 00 sherefore added e e foressid
uumm.mm—npnd«md
e firet grewp Countrics., Conteguently
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stallations or conatructi.n >f ncw production rlants,
S0y for istance, in Cevion, where the Flephant pass,
MNttalam, Polvi nnd Hambantotn salterns hov. produe
ced TR,000 t-no, ~f ' ir Y%7 and £ ,000 tonm, in
1567y she produ-tion will be dnerenscd to reach more
tian 200 thouorvl ton, wivrn wil) be realizned the i3
reseen modornigsnid e anid infragtructural (nlargre
uonte,

Anothor [ r-a nble produ-tis in rease shmld
soric from Iodisn 101* ena, Thie roduction, aan we
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should riec u® * b u' ¢ wijliun t ne/yene, Fawally
Ind ncoadman o't pr ettt n, wid h ip » “tnte ‘ionopoe
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I1-6-2 AFRICA

According to a document of the United Nations
Economic Commission for Africa (UNECA), enclosed
into the documents published in occasion of the
foresaid International Experts Meeting, held in ,
Rome (25-29/4/1968) on the initiative of U.N.I.D.O.,
overall African salt production in 1980 should
ascend to 4.701.000 tons,

Alimen-ary use consumption, calculated ac-
cording to ° Kgs pro-capite, shoulC be about
2,M?0.000 tcne in 1980. Consumption for other
uses than the alimentary one should reach instead
774.000 tons. Overall consumption (alimentary
and industrial uses) should be therefore of
2,794,000 tons.

In the following table Africa is subdivided
into 4 regicns (Northern, Western, Eastern and
Jouthern) each one with its own production and con
sumption data,

From these data it appear that in the 1970-
1980 decade Northern Africa should be able to ex-
port yearly between 750.000 and 1,400,000 tons.
Vice versa in the same period Western Afrisa should
have a salt import of 15/30.000 tons; Central Afri
ca 80/146.000 tons; Eastern Africa between 1.000
and 85,88.000 tons,

In any cese, independently of the U.N.E.C.A.
forocasts, other observations about future develop
ments of salt consumption in Africa Countries are
appearing, which are i1elated to population increa
se in the Continent for the 1970-1980 decade and
to the presumable average salt consumption index
for alimentary and overall use.

We have reported in another following tabdle
the African population increase according to the
average annual increase coefficient estimated to
be about 2,36% in the foresaid decade,
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Prcsumable average increcsc of African
population for th- 12§1712§0 period

(everage annual increase coefficient = 2,36%)

Overall average in- Annual average ine

Period crensc (forescen) crease (foreseen)

Giugno 1967 (stima) 329,771,000 -

June 1968 " 337.553.595 7.782.595
" 1969 " 345,519,860 7.966,265
" 1970 " 353,674,129 8,154,269
" 1971 " 362,021,838 8.347.709
" 1972 " 370,555,553 8.533.715
* 1973 " 379. 100,664 8,545,111
" 1974 " 388,050,439 8.949.775
" 1975 " 397.208.429 9.157.990
" 1976 " 406,582,558 9.374.119
» 1977 " 416.177.906 9,595,348
" 1978 " 425,769,704 9.591.798
" 19719 " 435,817.869 10,048, 165
» 1980 " 446,102,869 10,285,000

Overall increase forescen for the 1967/
1980 period

116,331,869



Therefore if for the foresaid period,
the foreseen average salt consumption in Africa
were ca.culsted according to the conventional a-
verage pcpulation increese (2,36%) as well as to
the differentiated average consumption indexes
(5,7 and 0 Kgs pro-capite), it will appear the
following “oreseer. average consumptions:

Overall pojulation Average consum- Average con-

Year ption Index sumption fo-
(unit. (Kgs/inhabit.) reseen (Tons)
1970 353.674.°29 5 1.768.370,6
" 353.674.°29 7 2.475.718,9
1975 397.208.439 5 1.986.052
" 397.208.43¢ T 2.780.459
1980 446 .102 ,669 5 2.230.514,3
" 446 .102.86¢ T 3.122.720
" 446.102,869 10 4.461,028

The foresaid data appear somewhat superior
to U.N.E.C.A, ones. About this it must be noti-
ced however that the U.N.E.C.A., report does not
indicate average population increase in the next
ten years,

In our opinion the increase average coef-
ficient of 2,36%, adopted for the 1967-1980 pe-~
riod, can be considered, cautiously, as reliable
and therefore the average salt consumption could
reach in Africa for 1975 1.986.042 tons (U.N.E.C.A,
1,770.000 tons) with index of 5 Kgs/pro-capite for
alimentary use and 2.780.459 tons with index of 7
Kge for overall use (elimentary and industrial).
In 1980 the figures could respectively increase
t0 2.230.514,3 tons (U.N.E.C.A, 2.020.000 tons)
and 3.122.720 (according to the 5 Kgs/inhabitant
alimentary index and the overall 7 Kgs/inhabitant
one.

If it was possible to use a higher over-
all index (10 Kgs/inhabitent) at least far the
end of the next decade (1980), due to a begin-
ning industrial take off in the African Continent,
conaumption should presumably reach a 4.561.028
tons level, while production should be likely of




about 4.000.000 <ons,

In any cese, one must pay attention, particular
ly, to Eastern and Central Africa regions for the future
sale of /len salt,

According to U.N,E.C,A., forccasts, in these re- )

gions, in 1980, it should be registered a total consump-

tion of about 816,000 tons, while production should rise

to an overall average of 582,C00 tons, It will remain

therefore an unsatisfied demend of almost 234,000 tons.

Yet if this demand was cstablished, in our opinion and

alwaye with ceutions apprecietions, with slightly supe-

rior consumption indexes than those indicated by U,N.E,

C.A,, it should oscillate tetween 300/400.000 tons.

About the forecasts, according to future enlar-
gement and new infrastructural constructions in the dif-
ferent African Countries, it must be kept in mind what
has been stated by the United Nations Economic Commission
for Africa,

According to the foresaid report, salt production
expansion in Northern Africa is more easily foreseeable
then the expansion of the other regions, as Northern A-
frica has much more favourable work conditions. Especial
ly Algeria, Tunisia and the United Arab Republic, which
are the Countries with a higher productive possibilities,

In Western Africa conditions are little satisfac
tor, for a solar salt production, because of the damp cli
mate and the sea water low concentration, much diluted
by the great rivers flow, Nevertheless in some Countries,
like Ghana, Guinea, Senegal and Togo, there is some pos=-
sibilities of sodium chloride production,.

Improvements could be made not only on the sal-
tern mechanizations field, but also in the transportation
and portual capacity one. In Nigeria it exist the possi-
bility to develop salt production, using vacuum evapora=-
tion,

About Central Africa, the working of the new plant
for potassium carbonate production of Congo=-Brazzaville,
should turn this sub-region to be normally autosufficient
for sodium chloride production. About this subject it
must be considered that, according to a 1966 study of the



Furnrenn Tconomic Cormrmunity the worliing of the
Holle potassium deposits (about 60 Yans North-
Iast of Pointe-ioire) by the "Compagnis des Po
tasses" of Congo, whouce fnctories were ot that
tiie already in congtruction, should ollow the
annunl extraction of “00/60C,000 tons. of rock
salt, which having u scarce use in the interior

.

chemicol industry siould be thus mainly ecxported.

In eastcern Africa - alwoays according
to the UJN.LE.C.A. rcport - whatever the salt pro
duction inecrcasc could be if cxports toward Ja-
nan were maintoincd ond developed, there will be
5till few regions, in wiich conditions are recal-
ly Tavourablce for the implemcntation of now sal-
terns. The Red 3ca orea, from the water snltness
poeint of view, the climote and the altogetner to
pography would wpnear very nuch adapted for so-
lar salt producticrn and would deserve, according
to tho Commigsion, o onccial survey about its
productive possibilitics crpansion, It rust be
observed that in the foresaid report only Ethio-
pin is mentionced, which is very favourcd for the
installation of new plants, especially from the
trangportation tnd portual capacitics point of
view,

PMINAL CONSIDERATIOLD

The production of the future Aden sal-
tern, according to the nreceeding considerations,
ghould find salc »ogsibilities on:

19 -~ the Japanesc nmarket, which should be normal-
1y in position to absorb always 3/4 million
tons, oven when therce will be ~ salt produ-
ction inercosc in the Indian and Pacific
Ocean region dun to the working of the new
salterns or the cnlargement off the old ones;

20 - gome Asiatic Countrics markets, which might
nced of some quantitices, cven fractional and
rather smnll, until they would not be in con-
dition to be autosufficient duec to the moder-




pasifcnsiuansppe oy

nization of thc old saltcerns or the constru
ction of now oncs;

some Bast and Ceontiral African Countries, un-

a
$il these also would not becone autcsuffi-
cient due o e foresaid rnotivea;

other world narikets, usually for special con
junctural circunagstance ond, in particular,
duc to favourchble sca transpertation contra-
cts, that sheuld consent in soric cascs cxce=-
ptional sce froishe, allowing to bring the
salt to its deotination at cxtremely compe-
titive pricces.
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