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1-1      INTEOmCTIQN 

It is necessary to point out that no 
mechanisation of salterns like thoge presently 
cultivated at the atill functioning Aden saltern 
or of others that might be constructed with the 
some dimensions and with the same criteria,  is 
possible. 

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

It is necessary to emphasize  that me- 
chanisation is possible for producting quanti- 
ties considerably higher than that mentioned a- 
bove; in the present  case the machinery envisa- 
ged is graded for minimum production.  Even so 
they will be capable  in carrying out the gathe- 
ring operations of the 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 
gathering with the same equipment can be carried 
on a saltern 10 times larger and more, by emplo- 
ying a larger number of work shifts. 

In any case when constructing any exp£ 
rimental saltern the crystallisera must have mi- 
nimum dimensions of 100,000 square meters,  if as« 
gfttatry .ii Iff if yfea'corr^tty* ** P*• m^T 
be boarded on ax least one of its four sides by 
a road negotiable by trucks and the 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 treatment and gathering operations 
of salt, not including the phases of production 
have been estimated in this manner: 
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Completed the shattering operation, 
the gathering machine will enter into the ba- 
sin (photo n° 1-b). The gathering machine more 
suitable for Aden saltern is the one represen- 
ted in drawing n° 2. This machine is widely used 
in the American salt pans of the Horton Salt com 
pany, in the Mexicans, Argentines, Tunisians and 
where ever large thickness of salt arc to be ga- 
thered and low rain falls arc present. This ena- 
bles to maintain entact, once formed, the salt 
bottom of the basin. Though remaining basically 
similar in the various locations of use, these 
machines change is constructing details; there 
is no doubt that the best ones are those 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 the sides of the basin, as cle- 
arly shown in photo n° 2. 

1-2-2 Description of the machine 

These machines have gathering potentia 
lity which vary from 200 to 500 tons, per hour."" 
In our case we will choo3e the smallest, the 200 
per hour unit. It consists off (see schematic 
drawing number 2 ). 

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

b) a blade with a width of 3,50 meters similar 
to that of a Bulldozzcr. At the central por- 
tion of the biado, for 1,20 meter width, is 
derived for the transporter equiped with a 
side way scraper, the heigth of the blade is 

controlled by hydraulic pistons; 



c) two convergents screw conveyors placed on tho 
extrémités of the blade, having a length of 
about one meter each and width of 80 cm., with 
a spiral band of 15 cm. in width, rotating at 
a speed of one revolution per second. These 
provide pushing of the salt from the blade to 
the transporter equiped with central 3hovel 
dredgers ; 

d) transporter equipad with central shovel dre- 
dger3 having a length of 1,50 meter with se- 
ctiones shovel of about 1.2 x 0.2 sq. meters 
and having a maximum capacity not exceeding 
250 tons, per hour. This transporter is sloped 
at an approximately angle of 4 5° and receives 
the movement from the hydraulic motor which 
drives the screw conveyors, having its motor 
axel in one compact piece; 

e) conveying band with rubber band    cquiped 
with special openings for 3teep climbs. The 
length of the band is about 6 meters and the 
width 90 cm., with a maximum capacity not ex- 
ceeding 250 tons, per hour; the belt has a 
slope of about 40°. This band is driven by a 
hydraulic motor placed on the superior extre- 
mity; 

f ) a transporter with a mvivel  horizontal band, 
having approximate length of 3 meters 50 cm. 
and a width of 70en. maximum capacity not ex- 
ceeding 250 tons, per hour for the loading of 
the trucks. Driven by a hydraulic engine placed at 
the end of the band and working in series with 
one of the preceeding band; 

g) 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 sends oil under pressure 
to the hydraulic motor which in turn activates 
the screw conveyors and the shovel dredger tra- 
nsporter and the other of abour 30 hp which 
sends oil under pressure to the two hydraulic 
motors which work in series with the two con- 
veyor bando The functioning pressure for the 
pumps should be approximately of a hundred and 
fifty atme. 



Prom tho machine described above you 
have a picture which 8 hows it in action and   a 
general schematic design which can be used by 
the building company to present its relative of 
fering. 

Tho hydraulic  system for the transmis- 
sion for the various movements is only hinted, 
since these  transmissions can be realized both 
mechanically or electrically. Our experience ma 
do us choose,  from machines used in salt pans, 
because of particular corrosivo surroundings, 
the hydraulic transmission. 

An orientativo scheme of the hydraulic 
installation can be seen in drawing number 3. 

1-2-3    Estimated cost of the salt fíathoring machine 

The  cost of the machine used in Aden 
should be approximately of :'• 60,000j   that of the 
tractor is about :';' 6,000 and that of the plough 
is about $  1 ,000 so that the cost  of the whole 
collecting apparatus should be of t> 67,000 with 
a ten year aniortment of tho capital. 

1-2-4    Transportation of the salt from the gathering 
machine tò thé treatment installation (washing 
and purifying! 

For this operation, dump trucks with 
a dead woigth of 15 tons, and very low pressure 
tires,  are used. Presuming the accumulation of 
salt in point C of drawing number 1   and a medium 
transport  of  1  kilometer, one can foresee the num 
bor of trucks needed: 

- loading time 15 x GO = approximately 5 minutes 
200 

- unloading time = approximately 3 minutes 

- distance with load at 20 Km. per hour = 
g 60 = 3 minutes 

20 
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- distance without load at 30 Km, per hour « 
= 60 s 2 minutes 

30 

Following this data, the tine required 
for a truck to do the entire journey is: 
5 + 3 + 3 + 2 = 13 riin. 
since in 13 minutes the quantity of transported 
salt is: 

200 x 13 «= 43 tons. 
60 

therefore the number of trucks need will be 41 « 3 

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

1-2-5 Estimated cost of the salt transportation 

The cost of trucie like the ones used 
in Aden is of about ''!; 24,000 so the total cost 
for the means of transportation is presumed to 
be of % 96,000 with a 10 year anortnent of the 
capital. 

1-2-6 Salt Treatment: washing and purifying 

To obtain a salt free fron physical and 
chemical impurities, relying only on the purifi- 
cating installations is not quite enough, one mutt 
operate properly on the production and gathering 
of aalt. A good rula to follow consist of intro- 
ducing water with a density of 25,6 - 25.7 Bë in 
the crystallisers, that»s after sedimented into 
the basins immediately preceeding the crystalliter 
pansj a portion of the salt. 

This first salt is very rich of calcium 
sulfate, and with this method, that is sedimentine 
out of the basins the highest portion of these im- 
purities, one will have a product with a very low 
sulfate percentage. 



Naturally when in the basine precccding 
the cryatallisser pane  enough salt will be depo- 
sited,  one could proceed  in melting it»  to    put 
into water at   10*1/1 V/o  drawn before these ba- 
sins,  water  that later will be utilized in the 
production process, 

Thi3 water brings in solution only 
30diuiii chloride since cnlciun sulfate has a ve- 
ry slow and difficult solubility. 

To   avoid a non-tolerable   quantity  of 
magnesium and  potaegivun  it will be wise not  to 
pake   the water  density  in. the basins exceed 28.5 
Be  since after this density is surpassed there 
are noticeable  pcrcipitation of potassium salts 
other than magnesium chloride and magnesium sul- 
fate. 

To  obtain this  io  is necessary,  since 
aca water is   of  3.7 T/,   to have saltern ratios 
of at  least   1:9,  that  ia,  for every square meter 
of cryetallisser pans at  least 9 square meters 
of evaporation basins.   It is advisable to relea- 
se in the ser. a part of  the basin water which 
hac reached  2C/> ?*•  (unless  one wants to use  this 
water for the  extraction of bronide);  the entity 
of this released water  should be  oqunl  to one 
thirtyth of  the  aea water volume put in the  salt 
pana • 

Pcaides this  propoßüd gathering system, 
grants for what above Mentioned,  the absence  of 
nhyaiotl impurities in  the product, 

We  arc finti:'  convinced,  after the ana 
lyuia of a sea v.at.r anmplo  collected in Aden, 
tant   the aolv.  uoc    f  thi   nbove mentioned preccw- 
tiona, if followed by  -i well  qualified ehemiflt, 
one   can guarantee   purity of the product  of 90 - 
9%  of NaPl  on a hydrate »even so we propose wa- 
shing and purifying inotallationa» also roqueated 
from the UM IX), 



o 

1-2-7 Description of the operating washing installation 
(see attached schematic drawing number 4) 

The washing of salt will take place 
with water having a 23 - 26 Be, coming from the 
evaporating zone and inserted by an adequate pi- 
ping system in the bucket elevators draught ba- 
sin at water level. 

The quantity of needed water in the 
installation i3 equal to that of the treated 
salt. 

All the exhausted water will flow out 
fron the flush weir placed in back of the spiral 
wheels. 

It will be wise to set up an emergen- 
cy weir in corrispondcncc to the bucket eleva- 
tors draught basin, this weir will have to be 
10 cm. higher than those of the spiral wheels. 

The water coming from the washing in- 
stallation by the small canal3 drawn on the ai- 
de of the concrete basins, on which all the we- 
irs converge, will be drawn by gravity in a ca- 
nal placed on the ground and through it will r£ 
neh, always by the force of gravity, the clarify- 
ing basins. These basins are built by banking 
an area of about 1 ,000 square meters near the 
installation, they will operate with a water le 
vcl of about 30 en.; their scope is to enable 
the exhausted water to settle, by a slow move- 
ment, all the parts which carry in suspension, 
and especially the calcium sulfate crystals. 

A electrical pump will provide to send 
back to the installation clarified water. 

The water into clarifying basins, must 
be partially and periodically substituted with 
water having 25 Be coming from the evaporating 
zone, so that the washing water will never sur- 
pass 26 Be always resulting saturated compared 
to the sodium clorato but not to the potassium 
and magnesium salts, for this reason the potas- 
sium and magnesium salts during the washing ope 
rations pnas in a good percentage in solution in 
to the washing water. 



This operation requires a continuous 
and careful check by a well qualified chemist. 

As mentioned already, cloarificd wa- 
ter in the basins and brough tre1.: to a lower 
degree of magnesium salts by the above mentioned 
operation, cone from a special pump sent back 
to the installation to repeat another washing 
cycle. 

Another wash will be done by fresh wa 
one entrateci 3 cri o 3 of 
bucket elevators in the 

lost steep part, located above water level, The 
quantity of this water will have to be about 5f° 
of the quantity of treated salt. 

ter or sea water by a 
sprays directly to th 

1-2-0 Description of the washing and purifying inotal- 
latiôn 

a) 

b) 

c) 

It is coripoï of: (ooe drawing n° 5 - * ) 

a concrete collecting hopper placed en a ground 
floor, and 3f such dimension to accomodate the 
unloading of a 1 ; ton. ilcad weight truck. The 
bottom of this hopper has an opening of about 
2 meters in length and an adjustable width to 
supply the extraction band located underneath 
it, with a capacity of 200 tons, per hour; 

an extracting band having a width of 00 era,, 
length of about 1 '> rvt. and sloped at approxi- 
mately 20°, with a 3pced such thnt it mny ha- 
ve a maximum capacity not exceeding 2"0 tone, 
per hour. This band conveyor is used to tran- 
sport salt from the unloading hopper t-> the 
washing installation. 
The motion will be given to it by a ¿0  hp ele- 
ctric motor water tight type and exteriorly 
ventilated. All the conveyor structure will be 
made of adequately resistent steel? 

a two w.y loading hopper, with the poioibili- 
ty of completely or partially excluding one 
of the two dioharges, to subdivide the- load 
of aalt between the two washing unito. This 
hoppor will be built of stainless steel 1fl/0} 
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d) two washing spiral wheel working in parallel 
together having a length of 10 noter, dianu- 
tcr about 1 nt.f stops etgunl to the. diameter, 
5° sloped from the oriental, spirals having 
a width of about 13 en., ritating velocity 
of 1 turn per ninu^,;, built completely of 
atccl of adequate resi stane,;. It will bo re- 
quired to hav . two lateral support« and a few 
intermediate ones, the. commanding stoct v/ill 
be in the rear ani will consist, far < ach of 
its spiral vvlu./Is from a not or reducing gear 
of about 2'! hp, \C,0  volt«, e0 cycles. 
Thia electrie motor should tn v;at^ tight and 
cxteriorley ventilated. (It would be advisa- 
ble that this noter reducing gear on  its slow 
transmission has the s.°no spool of the spiral 
wheels in order to directly natch it on the 
ax of the spiral vie.el, as it is unadvisable 
to use a chain transmission in the proxinity 
of aalt water) Tin two spiral wheels will be 
located in sto.1 shells which will have in 
the inferior terminal part a controlled weir 
of about 2 n, in width 'ina of adjustable hei- 
ght for th,. discharge of the exhausted washing 
water. 
The two spiral wheels with shells arc located 
in a single basin of concrete.' as shown in the 
attached schematic drawing. 
On the sides of this basin, 3ixill canals are 
drawn, which put in oojiniinicr.tion the weir of 
the exhausted washing water with the clarifying 
baeins of water itself; 

c) two bucket ûiivatr-rs with buckets bored (with 
holes of 5 mm. in diameter distant from each 
other, about 1 cm) with a sloped side of about 
30° and a length uf 3 m. which dredge the salt 
unloaded from tlu, finirai wheels fron appropria 
te concret, basins of a particular shape, and 
a aide of 12 ml. in length which provides the 
draining of the washed salt? the slope of this 

acoend part of bucket elevators is of about 
15° fron the horizontal. The width of the bu- 
cket elevators is of about 1.80 ml. with the 
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bucket width of 1.20 ml. Scctionizcd view of 
the bucket as indicated in the attached dra- 
wing, traction chains with section adequate 
to the strain, guide roller type, constructed 
with steel of adequate strength, steel parti- 
cularly resistant for the chain links and of 
the nylon bushing. Driving wheels and back 
gear of cast iron with a diai.ictcr of about 
1 meter. Driving group (one for each bucket 
elevator) built in front with a water tight 
electric motor externally ventilated of 35 
hp, 3ß0 volts, 50 cycles and reducing gears 
with a ratio to give the bucket elevators a 
speed of 0.20 ml. per second; 

f) exhaust hopper of the bucket elevator in an 
iron plate with an extracting band underneath, 
having a length of  nt. ; width 70 r.in. and a 
speed such that it nay have a maximum capaci 
ty not exceeding 230 tons, per hour, 12 hp 
motor reducing gear, 350 volts, 50 cycles, 
run by a water tight electric motor; 

g) one propeller pump with a vertical ax having 
a rate of flow of 250 mc. per hour and a ata 
tic head of about C meters, with an iron cast 
body and brimzo or stainless steel impeller. 
Water tight motor directly driving. This pump 
is used to send the washing water frcri the dé- 
cantation basins to the installation. 

1-2-9 Estimated cost of thè washing and purifying in- 
stallation 

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

a) buildings and décantation basins $ 17,000 

b) purifying installations including the electric 
installation in low tension (380 volts) and 
the pump for the washing water circulation 
and including everything mentioned above, all 
placed in Aden f?  115,000 
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A 25 year araortmont of the building 
and décantation basins, and a 10 year anortment 
of the installations. 

1-2-10 Salt'accumulation 

The installation which will provide 
this operation is composed of: (sec attached 
drawing n° 7) 

a) a conveyer band which joins the washing ins- 
tallation exhaust band with the effective hea 
por. This band which has a length of about "" 
40 ml. and a slope of about 10° such that it 
will raise the salt till the height of the 
hopper of the heaping band. 
Its width is of about 0.90 ml. and it will 
have a velocity which will guarantee a maxi- 
mum capacity of 250 tons, per hour. 
Its movement will bo conferred fron a water 
tight motor of about 30 IIP exteriorly venti- 
lated, 3C0 V 50 Cycles and idoncous reducer; 

b) a mobile support tower placed on rails with 
a turning platform. Thi3 tower built with 
profile steels, has the superior portion com- 
posed of a turning platform on which it is 
installed a steel dolphin of about 15 nl. high. 
The rotation of this platform is operated 
from a 5 RT gear reducing motor connected on 
a spur wheel which is working in series to a 
rim gear having a diameter of about 7 ml. 
being one piece with the turning platform; 

c) a conveyor band with a slope of about 15°, 
length of about 40 ml. sustained, as clearly 

showed in drawing n° 7, by the above deseri 
bed steel dolphin. ~ 

A ten horse power electric winch ena,- 
blcs to change the slope of this band till lowe- 
ring it completely horizontal position for big 
maintenance works; this winch is placed on the 
platform. 
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This band is O.QO ml. wide and haa a 
velocity which will guarantee a maximum capaci- 
ty of 250 tons, per hour. It is operated fron 
an electric notor with its relative reducer exa 
ctly the sane as the precedent band. 

It3 construction is in profile steel, 
and has two snail lateral service gangways so 
that the workers can do normal maintenance ope- 
rations. 

It would be advisable to set the bands 
notor and relative reducers, in the middle of 
the band near the point f-f grip of the structu- 
res' band by the wire rope which unites it to 
the steel dolphin. 

This band is capable of doing a cumu- 
lus 20 nl. high even;   though it is sufficient 
to accumulate 70,000 tons, of salt per year, 
the tower should remain fixed in a spot, so that 
the cumulus will take a bean shape, as indicated 
in drawing n.  . It is advisable to buy this ap- 
paratus built on <1 train rails, so that in case 
of an expansion of the saltern the samt; appara- 
tus nay be used for the formation of two paral- 
lel cumulus as long as one wishes with the only 
displacement of the apparatus on  rails and the' 
interposition of mobile bands between the- washing 
exhaust band and the first accumulating band. 

1-2-11 Estimated cost of the installation for the salt 
accumulation 

The cost of this installation can be 
divided in this manner: construction and rails 
for supporting the tower ;•> 17f000; full electric 
installation in low tension and everything men- 
tioned above, all placed in Aden $ 142,000. 
A 25 year amortment of the constructions, and 
a 10 year amortmen of the installations. 



W    ®*l'm raS ^ACaWI MD AtPMIlENT OF THE  GOL- 
HJPJPÌNG AND HJËlFYIMa OPERATIONS» AND fÒB ftl: AC- 
BPPLATION OF THI? PRODUCT.rcn A mhH pi 
02 30.000 T^NS. 

@ffiKraftEft< 

W-1 àLWti-iont of the  invested capital for Machinery 

The  capital   to  invest io  the f\]lowing- 
capital with an ostinatoci 10 ycaro amrtncnt 

n° 1   collecting machine                                1 60,000 
nô 1   30 hp tractor                                          $ 6,000 
ne 1  four furrow plough                                * 1 ,OC.O 
ne 4  dunping trucie                                             ;. q6#o00 
ne 1 washing and purifying installation* 11   ,000 
n° 1   accumulating installation                  ^ 1*2,000 

Total      r   H2,000 

Considering a 7V¿ intere at on th>   capital, 
one derives to an anortront coefficient of 0.14237? 
therefore  the relative annual anortnent quote 
ia of ù 60,000 

l'i'2 JRortaaont of the invested capital for tonatnaoUuM 

An estimated ?';, your aiiortr.ient of  the cj| 
pi tal*  of construct i^no und of earth moving w^rk« 
for the washing installation <:.  17,000 
constructions for the Lase of the 
aoeunulator £, 17,000 

Total v%000 

Considerine the 7^ interest on the capi- 
tal, one derives to an onortttent coefficient of 
0,03581t, therefore the relative annual quote will 
be of:    $ 2|920 
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fatal sjaortmant of annual quote $ 62,920, 
incidonoc of the anortr,jcnt quote on the coat of aalt: 

61,920:50,000 * *, 1,2r> per ton 

1-3-4 oyk&liyiiiEä 

It is estimated a maintenance quote of 
%» for the machinery and of 2$ for the constructions 
and in the toil, therefore the animal expense for 
the raaintonaee will be of: 

:•• 21,600 

ine idonee of the tmint enanco quote on the coat of 
Iti 

t  *1f€H0il0t000 » %  0,435 

For the auncrirtendanee on the gathering 
operati'-no» washing and aeeuwulation, the following 
staff will W ncfdiMi» 

• nÄ 2 control technicians (1 engineer and 1 chemist) 
• n* 1 pi wfc driver (tpeeialized wormian) 
• n*  2 collecting rinchino driver« (apociaJltcd workmen) 
- ne A  truck drivers (specialised workmen) 
- n* t drivers for the washing installation 

(specialisod worVncn) 
- n# t drivers for the accumulating installation 

(specialis» <j worbicn) 
• n* t inatallation chief (technical expert) 
• n* f.  panerai stirvicoo (normal worknen) 

Having th* following hour salaricar 

• technicians and inatallation chief  îAour 0,67 
• ape o lai i sed workmen *   0,50 
• nirml »©rouan *   0,33 
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And brirging in mind that to collect 200 
tons/hour of aalt with the above mentioned staff, 
one will need: 

- 3  hours of technician ft 2.00 
- 11 hours of specialised workmen   ft 5.50 
- <l  hours of normal workman       ft 1.32 

Total    ft 0.82 

the incidence of the nan ^ower quote on the salt 
will he of: 

ft 8.82 : 200 = ft 0,04 41 per ton 

1-3-6 Energy consumption 

The necessity of power is subdivided be- 
tween electric energy and the use of oil by the 
diesel motors of the self-moving means of transpor 
tation. 

In the following means of transportation 
a ditsel motor's power is used: 

- gathering machine 150 H.P. 

- tractors 50 H.P. 

- trucks 280 H.P. 

Total     ;G0 H.P. 

which will have a use about 100 Kg, of oil per 
hour at a price of $  C .042 per Kg. for a total of 
il  ', » tu , 

To this we have to add ft 0.G4 an hour 
for the use of lubricant oils. 

The electric power described in the va- 
rious installations is approximately the following: 

- waehing installation KÏÏ 130 

- accumulation installation     Iv.7 70 

Total     K\7 200 
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which have a uso  of 200 KW per hour .it a price  of 
:; 0.017 per hour gives  a total of ;> 3./0 per hour, 
30 in one hour all the  functional  installations 
will give a total energy expense  of ft 8.'!/. 

The incidence  of energy on the total 
salt price will "be: 

Z Ö..-;<:   :   200 = ft 0.0422 per ton. 

1-3-7 Cost for a gathered, depurated and accumulated 
ton of  salt 

- for arnortment 

- for maintenance 

- for man power 

- for energy 

Total 0  1.3113 

1-3-0. Consideration on the cost of gathering and accumu- 
1áting operations of salt 

The cost of these operations seei.is qui- 
te high, especially in the anortnent and mainte- 
nance sections. The fact is, that it is not pos- 
sible to lower oneself the use of decisively lo- 
wer Machines potentiality, because their co3t would 
be slightly lower, because if we should use the 
sane number of workers for their functioning, it 
would be very hard to deninish the total cost. 

But one most consider as well, that in 
an ideal zone like that of Aden Salt Production, 
it would be advisable aincc one.  has to try the me- 
chanization of salt, the use of machines that af- 
ter having been tried and found the generousity 
of thorn, could augnont the rate of production wi- 
thout changing then. 
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The !30,000 tons., yearly, proposed for 
mechanizing the operations of gathering and accu- 
mulating are a vory low quantity and wc think that 
in the world, productions of this sort are not consi 
dercd, because one must sell on a competitive ex- 
portation level in the world market. 

The proposed operations, even though it 
linita the day to eight hours of work (one shift) 
they would coupletc their work in: 

50,000 = about 30 work days 
200 Y,    0 

It is obvious, since Aden's climate con- 
sents to work on the gathering of salt throughout 
the whole year, that those apparatus would be suf- 
ficient for a production 10 tines as large, limi-^ 
ting the work to eight hours a day, and even 20 tirios 
as large if increasing work to two of eight hours 
each, that is 1C hours a day. 

In the first case the cost of the opera- 
tions, of man power and energy consumption ronain 
untouched, the total expense would be lowered to 
": 0.25 per ton., and the second case as low as 
0 0.17 per ton. 

Naturally, one has to consider for such 
a small production in the above analysis, wc didn't 
include any spare machines, because even for a few 
days of repair their would be no dammge done; but 
in thu case of continuous work, it will be indispen- 
sable to have a curtain amount of spare machines 
and motors, estimated around 20^ of the capital. 

Also the quote; of maintenance for machi- 
nes that work almost every day should increase, 
while one should go more prudent deciding upon the 
time cf anortnont, even though some say that the 
machines got worn out more when they do not work 
than when they dc. 

It would also be necessary, if the work 
would increase, to employ cquiped workshops and 
workers skilled enough to conduct fast and good 

repairs. 
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In any case wo can say, thinking of all 
the previous considerations, for a nal tern of 500 
to 600,000 tons, the gathering, depurating and 
accumulating process, could be easily done for 
;V 0.30 per ton. '.Thilo for production of rallions 
of tons per year, this cost could be lowered to 
about ',; 0.33 per ton. 

1-4 System of Loading Salt on Boats 

When point C is decided to be the accu- 
mulating point of salt (see drawing n° o ) the nea 
rest point with depth high enough for the embark- 
ment is point D. Up to -!00 nl. one can reach it 
with a good paved road already existent and good 
for trucks. 

The last piece of 370 nl. which divides 
the end of the road fron the enbarknent point L, 
will be passed with two conveyor bands having a 
length of about lCo nil. each and placen in serios. 

At the end of these bands, the loading 
station which will lay on the standard, will be 
built. 

The bands, being in low bottom water who 
re they arc layed, could be rested on stone dan 
cnban]cment having a width large enough to enable, 
next to the band, a snail pathway for the inspec- 
tion of the band itself. If the foreseen dam on- 
banlimcnt could involve the normal currents of the 
bay, it could, be replaced by a light iron sectio- 
ned landing-stage with wooded trampling; the cost 
of this pathway should be equal to that of the sto 
ne dar. embankment t 

It is foreseen a 200 tons, per hour ca- 
pacity for the bands increasing till \  or r>00  if 
the power of the motors and of the band spocd is 
doubled, and by the replacement of the rubber band 
by another idoncus to support thi3 new pull. The 
loading station will be built with a loading stru 
cture having a high and length adequate for the 
load of the 20,000 to 30,000 ton. ships. 
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Conacqucritly,  the loading of tdk   vcoaclo 
should be done  in the following l.mnnor: 

Two  excavators having Cl loading poten- 
tiality of 100 to 150 tons,  per hour will provide 
to  load the salt iron the    cumulus on the trucks. 

The oc  truc].a, will  cover tie, wholv    di- 
stance  already  oxsisting and indicated   in  drawing 
n °     ° The;  length  of this  distance   is of •'•bout 

foreseeing for tin. trucks  incharge of the loading 
of   aalt: 

loading tine 8 nin, 

unloading tine 2 nin. 

tine  required to  cover  the 
distance at 50 Km.  per hour    7 nin. 

Total  tine required for  1       17 nin. 
trip 

in one hour every truci: will transport: 

1tD  x 60 -  52 tons. 
17 

Consequently,   the  sane   '   trucks  that 
provide   the  transportation  of  salt fron th«.   ba- 
sins  to  the depurating; installation,   could  be  utjL 
lized for the  transport fron the   cunuluc to  te 
proxinity of  the boat;  naturally whoa   the boat 
will have  to bo  loaded  the  gathering operations 
will have   to  ston. 

always  considering the   syst en for  the 
requested 50,000  tons.,   this  docs not  present  any 
difficulty,  because  as We have   already seen  the 
gathering operations tal-:.,  pla.ee   only for 30 wor- 
king days a year.   In  the  sajie way,   even if  one  in 
tends  to  send  out  a.ll the  50,000  tons  produced, 
the   loading operations will  interest  only 30 wor- 
king days a year. 

The  trucks will  deposit  their salt  in 
the hopper indicated with letter     in drawing n*9» 
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Thin  coner  u   ho,mer will  hrv    '   capa- 
city 1-rgi   wnour.i io r^ei iv.     t 1 r,.ot ouv. whol« 
loud tniekf  It will  N   nlr,c >^  on /Toun«   floor ' né 
<y^  th.   botto., It ' 111 iinvi   • n  of« nin • ol' ^lout 
2 -^.  in  Un-*th R   '  "    rujunt'bl.   wi-Hh no  thr.t 
it • ^   ft , ò*  VA    brn '  oo^v, yor which ot-.rtfi  tlvro, 
mí\h r  «"Tt^cii,'   if ìVo t<^v,.  ->. r hour, 

Th,   lior  r'n ti-.lt will  r-    transported 
io  tin,   I or. din,': i .9*»" Hr-ti ir,  by   th,   two    bov    i^n- 
itoned conveyor >> tu,.,    •vh a vin- •    U n.^th of 1f.'"> 

• '1 ,  Th, Ow b nd** .-ill   o    horijsont: I,  >i 11  i-,y on 
at on    <\r .. ,   torn'., •. "..   .»r   i'1  ;». rtio..-*   ! r "uli-v^-atn- 
, . ,  v/iil   h-v.   ••. '•••«. 'Hi nf < ,-*> ••!,  -tv'  thv.y '.ill 
bw  f„ wr^tU:/   'rivv ì h*« • •'•  . liftri.-      t >i*-r. ^uccr 
-v'   -bgut -"-0 !"*"" with w* t, r nro.i,'    xurioriy v.nti- 
lr.tvò    '«tor,   ''0 "."  • " .   •* -0 ",   Th, ir ¡v ..     will  vu 

;Tv ' t   v n iu 1¿   ti    \i  r     t.      «  . ' Xi. U    '-'   ¡  ciiy   if 
2'--C  tonn   ;>v r h »ur.     /.    u. - -nd   -»f  th r-    tvî b ^ndn 
will hav,   th*   l >t    -• rt u^-rUy J1O.«4 '  in on'.cr 
to unlond  In  tlu    i.^à«'• r   >f lo-•Un,' <"  vi--*,   of th. 
Vi ¿IG* la* 

Î»U    Ir. 'i,\     .1   Vìe      '/111    b.     no    pOB, •'    of 
"v   w\\mln¿   pl".t<-   on n      • «n. -1   ;    »n ih.to  jì -te, 
nn" b. in -• ->r.rt  u/  U,  th. r,   will  b.  ynr.' Irving 
r  h, i;;ht   of  -baut   li"*    ,1.,  which  wiU  hol1,  tv  th-, 

*niif ol   wir*   ro.Kft   t!ì    r< "-Ì   lo^Un;- b.-Mvi h<".vin<~ 
*. l.«jth  of   "ban.   1      il. Th.   lul.'hl   of th..   >^"tc 
:\i«i   tlu   Krvth   *     V.w  l-*"'  ".r.   fix..    "• ,J   i.'oncou« 
tv1»   tht   V.3|,b«   ì'>Ati   Invi»»;.   '    C'!1*',ÌlV    .if   20   to 
§%0fìf>   tonu.t   U*  a-\   hf'.tt  to  lo- a v .-cu.lo  of   lover 
t',i»m*v{t   ym win .  -v    th.   foni tío*; of th.   waptl. 
Tîu   rot-tio"   »f  eh      »r.ti   wtil bv   ovtnir.«! by •> 

Hi' no tor r. t'uc.r *'i*h rin    ">.--.t h-viu-   • ('irj^ 
t*.r  «>f  "b-JUt 1,   ?h-    lo'.-irv*  ìo.»V   v/ill   hf'Vt   ^ 
4rtth of G.9f  . '., will I«,   «»rtv.n by ^  20 H^ ' io- 
knr ri ih»c r * n»    H  > ill U* v.        «JK I ti tnou/h to 
»..our    th..  : i'xl ti    ' •  .r-eltj   of î^O tonr.   ». r hour. 
.. 10 rtr 'lotor winnìi.  -l'-oni o«  th..  tyrnltv:   d'\t..t 

'/IH  r.Hcm t« r-'-iti    f.n*\ l^r th*   londii^ br.nd 
r.eoorfllrv; %© th>   'uit,h| ol   *u    v »»vie1  hold nnd 
to r-4«--  eo   "ilv.t.ly   *h> n it lu n-i •   w»rK. Dmwinß 
n,    9 iih«w« nil thl i ; pptjr^tup. 
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I-:-1  Coat of the  enbarl.ing gystcr..; 

The necessary expense needed for all 
the apparatus for the loading of salt fron the 
cunuls  to the vessel in  the following: 

- n.  2  excavators with a capacity of 
100 to   130   tons,   per hour 0    o! ,000 

- n,  2 conveyor bands conplete with 
hoppers and low  tension electric 
installation Í?    92,000 

- support of  the conveyor bands %    18,000 

- baso  support for  the  loading appa 
ratua    " - -        „    67>0OO 

- loading apparatus  conplete with 
low tension installation *    67»000 

Total i 328,000 

1-4-2 Ar.iortr.icnt of  the invested capital 

For the mechanic part equal to  ¡'; 2'3,000 we fore 
see a 10 year anortnent. 

Tor the renaining ,;  35,000 a 25 year anortnent. 

So,  the  annual ouote of anortnent,  foreseeing a 
7/j interest  on the   capital, will be   of: 

The part to  anortizc in 10 years 
0.M237C x " 2::,000 = C 35,000 

Tlie part  to  anortise in 25 years 
0.0G5Ü11   x »  Gl,000 =    0    7,250 

Total  anortnent quote     '"   \2,250 

1-4-3 uan Power 

The cost of r.ian power for the performa- 
nce of the above ucntioncd operations is the fol- 
lowing: 
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- n, 3 excavator driwra (»killed woricmn) 

- n,  I truck driver« * * 

- n, 2 minerintendant  for th. 
functioning of the  conveyor banda      " " 

- n, 2 in charge of  the   functioning 
of the loading r, rir.rctu« " " 

- n,  2  in charge of  th,.  various eervj^ 
cce (nomai workman) 

- n,  1   control technician (dH^M
1
 :vein- 

nicrl  , n¿%) 

IChov?in:
r: the iï(mr  »r.y9 already ndo-.tt.rt 

for the gathering of or.lt ope ration«, the hour 
exnenac  of the workers  will  be   of: 

- technician n.   1  hour v    0,^7 

- specialized wor'j irn n.   11   hours '"     ">,'><) 

- nomai wormian n,  2 hours 0%f( 

Total hourly ex.-eiif!,   for the verier»    :*    '>.oj 

I-'-      Cooj for ff4u|e:i:uy.- 

l.,V  ijr«3ct  ais w,.  did before» r. minte» 
naneo quote  of % for the machinery and of 2% for 
the nanufactured food a. 

So the y>   rly minte nance  Lincniw wiH 
bw of: 

2^,000 x 0.0!'  •  03,000 X 0,02 - * 1Ì.R50 

1-4-5 ü6|^ 9| y^rar 

Generateci nowur by th~ diesel Motor» 

- n, \ true if a 200 HI* 

• n, 2 uXGFivntor» 1ÛO H? 
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Tor thli pow^r we ostinato an hourly uao 

ôf nrxpht#j 160 1 r. x •". 0.0;2Ac. B 

plue ' 1.31 lubriflcant oil§ 

Inctallcd electric power 
Conveyor bands 

loading apparatus 

3 6.72 

5 1.34 

IC/ 90 

ir.' 23 

Total   IT.' 11 j 

liich has r„n hourly use of 115 KV per hour x «i/FTh 

0,017 - . 1.9r^ 
ao the totnl hourly expense for energy will bo 
of :;-. 10.01!; 

I..;-6 Coat for ton, of ftctìiercd salt and loaded aboard 

=    '/tons 
Incidence,  of a. :ort: lait 
.':   '2f2r30   :   10,000 

Incidence   of ; .aint. nance 
:    1.3,350   .   50,000 

Incidence  of nan pov/..r 
•3 fi, 3 G  :  2O0 

Incidence   of energy 
I  10.01r)   :   200 

Totnl 

O ,u- 

= f/tons 0.277 

m Vtons 0,031 

*    Vtone      0.017 

ft/ton 1.160 

|. ; -7 Couâlderatlonj on'the landing operations on véaselo 

The -oroyjosod loading oyetón wr.8 chosen 
for fron the various posoible it resulted the nost 
eaononic and Bi-iple'irt one. It enables the UBC of 
tiu annt trucca uoed for only 30 days a year in 
tin withering objurations and it also enables to 
land product which arrivée fron otlwr working aa- 
lt .¡rn in the zone, 

/»IDO, with about the double of the cx- 
punoe, ea i be eaoily brought to a potentiality 
of about '300 tont:, our hour ae nentioned before 
in the technical <\,alin¡e;. 
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The cost of the lordine operations soenc 
very hirh  because of the nodest quantity of salt 
to or/ibark which leaves the, installation inactive 
for a ¿:ood part of the year. 

This aan^ installation, if potentiated, 
could serve a saltern with a production of 500 
to 600,000 tons, per year, it is true, that this 
would double the c:;at of the installation, but 
the incidence of the aD.ort:i_.nt quotes would decre 
ase of about one fifth, that is the incidence of 
nan power and of energy would rer.\ain untouched 
while the cost of the loading o-.jerations would 
decrease to: 

- Incidence of anortixnt 

- "     " '"i.ainteiip.nce 

- "     " ran DO wer 

H ti ene r,ay 

:/ton 0.166 

»   0.055 

0.03, 

"   0.050 

Total   Vbon 0.305 

1-5  CONCLUSION 

Saying that 0.335 G is the cost for one 
ton. of narine salt in the crystalliser pans (for 
worí".inri salterno in son^s liho that of Aden, this 
should be the naxinue coot) we can conclude that 
for a saltern United to a production of 50,000 
tons, per year, with the proposed apparatus in 
the attached study, the salt can be placed aboard 
the vessels at the prize of: 

- cost of salt ir the 
crystalliser pans 

- cost for the •;;. til .rin.a;, wa- 
shing and accumulating 

- cost for loading operations 

:'• 0.335 per ton. 

>\  1 .771 per ton. 

Z  1.160 per ton. 

Total cost aboard '? 3.274 P^r "ton. 
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Always un tío noi; of the Lrr^nuua of 
adr.iiniatrations and of the profits, but they 
should not exceed 20',:-.. 

If the saltern' production will -x en- 
larged to 300.000 •*• 600.000 ton. year, the salt 
can loe pine cd aboard the vessels at the pri?;e of. 

- coot of ar.lt in the cry;; tallii 
ser pans '• 0.335 p.-r t'-n, 

- coat for the Catherine;, wa- 
shing and nccui ralatin.f       :"; 0.50 per ton. 

- coat for loading operations   .•' 0.305 P-r ten. 

Total cost aboard      0 1.1 *0 

Always en the net of the expenses of 
administrations and of the- profit, but they shcu 
Id not exceed 20;). 

This last price is exceptionally coiepe. 
titive, because of the lii^h quality of the salt. 

The economic balance above mentioned 
would notovely increase if the production would 
be brought to one million tons. 

1-5 PRODUCTION OF ALireiïïTAaY GATT PACKT; 

Prom ram : \arinc salt it is possible wi_ 
th simple operations to draw alimentary salts to 
nut in packs. Submitting the salt te a pre ce ed in/; 
grinding it is possili,, to obtain about 50f' fine 
salt and the rest corpse salt. 

In the attached drawing n. 10 it is sehe 
liatically described an installation for a 5 tons 
per hour production of ali mertary salt, manufactu 
red in cardboard bo::os of 1/2 Km., of which 2.5 
tons, fine aalt and the rest coarse salt. 

The vari ovia uaohines liho those r.umura- 
ted on the scheme and their cost is reported as 
follows : 
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1) Ball ¡lili having 
5 tone.  nor hour 

capacity of 

2) Basins for bler".:'';~ snlt and water 
in a 6 to 1 ratio Í 

3) Punp for the raising of water aalt 
mixturo with channel impeller having 
a capacity of V J j.i c. per hour 

.') Concreto basins ff-r the décantation 
and clini natio;1 of magnesium by KaOH 
of the writer arriving fron, the instai 
lation and to reinsert it in the 
cycle. Surface- of '300 square meters 
and 1 net or oü en. in length      '"' 

5) Cyclone for the reduction of the wa- 
ter : .li :c tur e quantity until about 1% 

5) Continuous pushing centrifugal ha- 
ving a capacity '-f 3 tons, per hour 
an exit sr.lt hunidity of 3'/:> 

7) Fluid bud dryer having a capacity 
of 3 tons, per hour, functioning 
by a hot ."ir current for the drying 
of fine salt till 0.2^ of hunidity 
to nakü it iclcnaia for the paoMng ;!*> 

C) Stove for the production of hot air 
with heat exchanger having a poten- 
tiality of 10,000 nc. per hour of 
150°C air, necessary for the drying 
of salt, including the iemission fan 
ani the oil burner '< 

9) Cyclone for the separation of salt 
powder brought' along fron the drying 
air, including the aspiration fan of 
20,000 nc. per hour and mechanical 
unloading with sockets 0 

10) Vibrating screen for the séparation 
of fine and coarse salts by a net 
with neshos of 1 nn. ft 

23,000 

3,000 

;,200 

8,300 

e 30 

50,000 

34,000 

25,000 

3,400 

12,000 
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11) n, 2 silos in stainleaa steel 
having si zen large enough to 
contain C hours of inotallation 
product, serving as a bag for 
the conditioning machines       ?>    10,000 

12) n. 2 manufacturing nachinuB, one 
for fine salts and the other for 
coarse salt, idonoous to condi- 
tion the ar.lt in care'boarl b^x.n 
of 1/2 Kg,  each having a eapac¿ 
ty of 2.3 tonn of dry seit   "" 4 58,500 

Bands bucket chains and pipings 
for the internal nover/ient of Bn.lt 
estimated 4 3 41000 

Industrial buildings idoneou» to 
enclose the installation, inclu- 
ding the low tc 113i on electric 
installation, having a volume of 
about 16,000 i.e. : 160,000 

keceesary total expense " i30t"5O 

1-6-1 /jiortnenta 

'Ve foresee a 10 year ru>ortr.ient for the 
installations am1 a 25 year anortment far the 
constructions. 

Consequently the annuel amortmert f|«o- 
te, foreseeing a 7!,4 interest ^n the etipitnl» will 
be of: 

170,000 x 0.005311 • 260,'SO x 0,10979". , 

0 43,600 

1-6-2 í*álvit^n¿^|cc 

V.'u foresee a 10$ yearly exponte f^r the 
installations and a 2v> for the c ont true ti on«. 
Consequently the amortnent quote will be of J 

170,000 x 0.02 «• 260,e"K> x 0.10 • 

Î  29,4-'5 
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.> 2.30 

•y •%3S 

<*• 2.9-1 
I> 1.^3 

0.7^ 

- rtrm sr.U  1 .100 ¡;,;, 

• Ap*>rt;iunt  •"    '3 »-'''00   :   10,000 

• lirlntcnnnci:  :.. 29,.; ;''   :   10,000 

- Staff :'  7. '1   t    - 

- ¡*ntT;-^f 

- C mcUtiuiin; .-variala ": 15.91 

Coat far one   b, r .  of conditioned    :"  27.7' 
sr.lt 

Tuie coat in for ar.lt placed in the fa- 
ctory 8tora/-e and it io net of the cenerai expon- 
ñi ñ r/c)i\ the   ^rofit which the  cor.pr.ny deciders   on. 

I.?    M0fQ3AL FOI; A C^..::AJ   ^OHüTHüCIIOí; or AITCN SAIIEïI: 

Aa ani.' ir the introduction-, of this 3tu 
dy» ve wild fihow in her ;'enornlitieo, the voaoibi 
llt> i realiüitv î * o ,.uen zone a naltern of cons^ 
dornble -potentiality, 

After the  nurvey don« in Aden and  the 
ncjuiiiltion  of the ..'cteorofical data of the  zone, 
on» can   lo the- f<-i'i .>wiiv   technical observations 
of ;ç«mer*l   oliarne tor, 

1) Vr-">H the  test  of t\\n    •eteorofical data ve  can 
eaaily «ay  that the r.one  c mid have an annual 
naît production of about   ;6 ',;,•-;•   por square ne- 
ter uf utilised  area, with an  annual production 
ver Aguare .neter ef   crjtetallioer rann 360 K>'. 

2) "he area which adttotn itoclf nost easily for a 
saltern,   includili." the working saltern,  those 
?Hioh are  abandoned and  thoae which can be ßo£ 
ton froji the In, oou,  could add un to mre  than 
1,600 he c tarer, o'ith a   production which could 
be abou-i   500,000 ions, p«r year. 
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3) The chenical impurities of the produced salt can 
be e lini nateti almost completely, without expen- 
sive washing or depurating installations, ado- 
pting for the salt pans a ratio, evaporating Z£ 
ne cry s talli a tu- zone, ruch larger than the pre- 
sent work of Aderì saltern (about '',  to 6), so 
that the crystallisation could loe lir.ited to the 
fathered salt dump; the interval of density 
in which the least amount of chenical impurities 
are prosent. 

A) The physical i: verities (soil, sand, etc.) could 
be totally olir.inated using the gathering system 
of salt on salt. 
In alia world salterns, where dur in/: the course 
of the year there is a ^nriod is not long enough, 
that the rain to passe the evaporati on, the bot_ 
tone of the crystollisors are formed by a con- 
pact salt layer, created in the first year of 
manufacturing with a definite loss of product. 
The adoption 'f this systei. brings three great 
advantages: the no - need refined bottons of 
basins in the time of construction (very expen- 
sive operation), the guarantee of having a pro 
duct without physiccl inpurities, this is becau 
so the gathering machines will never cone in di- 
rect contact with the soil; the possibility of 
having- basins bottons able to support the weight 
of modern gathering machines and of trucks which 
transport the salt out of the basins, independ£ 
ntly fron the nature of the soil. 

'•})  The loading expense s could be greatly decreased, 
by changin;, the position for the production of 
salt, to a nlaco nearer the loading zone. 
The Eastern part of the saltern, denominated 
"CALTKk" would be the nost idoneous for this 
pournose. 

kven though leaving the present study, 
this company portnits itaelf to advise, for an yea 
rly producción of i?00,000 tons., a lay out of new 
the saltern, schematically indicated in drawing 
n, 11, where A is the place were sea water cones 
in, k the production zone of salt, C the accunula- 
ting ¡¿one and D the loading zone. 
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The sono indicated with n. 1 is under 
3ea level, it has an extension of 700 hectars and 
it can be flooded without use of pumps, by water 
¿pates or weir a height which would let' the water 
enter only in hiph tide, but not let it exit du- 
ring low tide. It will consist of the first cvapo 
rating zone. 

By the ¿icans of an adequate nunpin^: sta 
tion, the water which will have covered by /gravity 
all the basins in which the evaporating zone n, 1 
was subdivided, will be piked up in a higher -^ogi 
tion, and will fl->od the second evaporating zone. 
This second zone has an area ^f about ."00 hectars 
and also covers about all the area of the old 
"Italian" saltern. 

By a second punpin/;, the water will pass 
fro:1, the second evaporatine zone to the third which 
includes about all the presently operating ones, 
naturally this zone, of about Pr50 hectars, will 
have to be flattened and change the construction 
concept of the pans. Fron the third evaporating 
sono, with a papo ad pipinp; systci.i, the water will 
be transferred in the ourposoly anpliated zone, 
denordnatod "GALT'1:::", zone nunbor four. 

This zone, will j n part built the fourth 
evaporating zone of about 300 hectars, and in part, 
for 1 GO hectars, the crystalliscr zone. 

For the passage of water fron the fourth 
evaporating; zone to the crystalliscr, a third pich 
up of water will bo needed, this will bo done by 
another piu.rpiur; station. 

A salt pan coneevicd in this rianncr could 
produce about 600,000'tons, of salt per year, which 
Would be very ; uro. 



PART: II* 

¡SUmlu 8TUOIO    TECNICO   »N01QH«»IA 
PHi .Gf-TT A .'.ONE COOROINATA-DI*«E2IONf L AMO*» 

V    A!¡       «'   :   '!,  •      h> ,i l.'   '. H f tí i • i      £'''" KO** *        I ' f l    * 



n-1   mjùwefiot' 

flu teofcniottl ftfti e e onorile ft! initiati- 
ve related to the ria« if tin *dcfi unit lmtuatry 
by th« renouai of  tho »Iron«? ©*iitinf Iniitmlla- 
tloriit,   the erw.tion   >f flr« baainP und ¿nthcrlrur 
or,-r«nis»ti m  ,   th     tr itt.er.t nnd  tr.in«nort  of tin. 
prcAurt tei«o»:i -M-. "    'trh'inlPfd  '«ritiri-i,  <<unnot be 
•lis? joint a fr>   tin   pr w.mt «orl'l tiit.ynti.»n   »f thr 
•nit T-mrkf t, 

all th. i> v. l-i^pnt of tht- irvhwtry is 
tv.-r »Marti? e -frìtti. »r.t rt fr*v •» tf-rl.-e «f fordid 
rm*  ^»-ciniv.     hoi» « -• wliich -nn *.#,    mly  l^r-iec-i 
Wpon»  ru tor ~  t''iof»«i.'y -«; ''iaruw^i^n -*i*h tu    rraoon 
•itolv   fovi'iTtf»-n'   .Jt'r'--irlH,   th--   cvmtuM   finan- 
cier« ff ti».   it.itiMti'.    i« w« U   ••*«  tlu   i't«r*r-tio 
n-il  rnrr^rci.1*  »v* m« .r i*   this  .»« *t>?f. 

In  tu»   i r 
the  diruti*. «   •  • t 

iiKMt-nair.-* ?»r ,'HJ>  * i 
•ait   nnl   i. er •.»»    • 
fiJèorr»l   i'l'-tiif- 
OUtfAlt    ^      t .v**'    t 

'V •»»• - gtu^v, mt Unv- 
ranrv • 

•   ,'f »»»' "-tin it«"* i-«n  f >r tU* 
,  i- Ti-.!ir<-   th    . aiì ity  jf 

,*r»Bt   *1   vr'HÎU'-ti--»n   In ihr 
.rtt-*lv»y i    fU    pronation 
,   <f »ni t   »   r y* f r. 

*   '•'; '«> >*r'*H»i ' 
uímrtiti'i te jjnr'iui   rly  '' v r-M 

r» «|U» f* i •  i 

.    f    i ,.*'• 

fUi*Í V 

i -i • r f -* •  • * 

proihif ttv   / i.  , 
uiu «i t«' n jri" u%-« i 
sihmii ' »»«   »i t.« ». - 
cUun,  In   »r    r  t 
th    r *»r fu*\«r v 

t   -u» '    -li-.ati.-rU 
i». . i\  ••   íU' 

I .     T-.n * Uy   U« 
t  r)#t,  •>> r  •/• if i 

••il > fc  pro-tu* 
.lit 'ht»«« i  « 

'í  pr*"iwti¡>u t£ 
4 '   tvt|\ I y 
th     -t«i . reial 

i»".ri» '   i>U    r   ju^'ii';,    ö  I^J u 

tiuM>rt«4( w,       *»;.*•   v.u r.#  i» 
W9fi •> » **r* • «, 

¿i gttn  i-    »H    if- iw t  .-*it**tyw»   *uv\ mm 

for»»«.un  tft  »h»   •.»rf'-»»*   1   v*^ -tin/ r»|»"rt  9*èaV 
of a«i«f th»  t   »1   ». »   >f '•»»    'i  r*i^r« i* iuw^r»u 
in«*r»,«»«iv ift#i.^t-n   »o -vu ft.   ^ .*r^«»4«i *f 
k-j»t9   -»f  imnirtftAll'i.  thr*tt#*t*  th»   *l#r   #f  .««ri» 
•hit« with n t »HA---    n1« <*r  **%*•- *   »»'•¿Wi' %«»«•• 
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Naturally we  cannot  exclude nor unde- 
révaluâte the possibility of  selling the  product 
in small stocks,  but with this solution,   the ge£ 
graphical position of this salt pan will be un- 
favorable to  the  selling outputs due to  the high 
cost of transportation. 

Therof oro, in the following study, we 
will give a broad outline  cf  the present  salt 
production on a world wide  CíO al e and tho  foreseen 
demand of this product  in relation to two funda- 
mental factors:   the increasing demand of  the in- 
dustrialized countries which buy salt,   and the 
increasing population. 

Before  examining the present  situation 
of world'   salt production and its  consumption 
levels in various Countries,   according to their 
economic development degree,   it seems necessary 
to premise  some mentions about salt in general. 

II-2       PRESENT SITUATION Ol1 WORLD»   GALT IIAKKUT 

II-2-1   Sodium Chloride   (NaCl) 

Sodium chloride (NaCl) called also aim 
ply salt is notoriously important for direct use 
as well a3 for the manufacturing of chemical pro 
ducts wich contain chloride and sodium, and this 
because in natural state there is few other so- 
dium containing compounds. 

In nature salt can be found 

- at solid state:    like mine  oalt   (or rock salt) 

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

I1-2-2 Rock or mine salt 

Mine  salt deposits,  which are  one of 
the main salt sources for industry, have been 
constituted by the evaporation of original bra- 
ckish water ponds. 
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f.'Ine «rut ran bv found ifl jy¡|¡M **»'* 
in more or lee¡¿ deep «tratuo na »ell ft«  In ££ 

TV  lee,   ('o'vtBitn (Sfriv.-  frat.i J^iJ§li| 
ovg?vra1¡ion in   1,=^ ;^i%   iM-tftïU  <• 
poo i te much IOBM invert^"».!' than the flrnt in«-», 
derive fror centrent!*! wuf-r evaporati^' t*> •»«=- 
sertie —  ^ f>^ tt>,   , v^op^Qn of aalt la- 
liC 3. 

i'i'K< ue i i.   /t'T-Mnt.i  'ir»   n.--V mfnir.c'1  oy 
rypawn and anUfuritf   -an.l  '.re     -.tl^oríl Ktwem 
clayiah rocls, ncwr-* ly ren^ebu   te un-ìcn 
watero. 

II-2-3 Sea aalt 

Besides i tu presence into n&m  spring 
waters, salt at soluti-n state, in fourni »bw 
all into aea water. In thi¡: wntcr the »odium ?h\g 
ride content ciii'fYr ¿r-nrceiy in larari Or CAI», 
where it exists vt Ì,%, while it wvaent» i»p«£ 
tant di ff er ene er en ciat.ll hnsinn (0,7f in the 
Baltic Sea; 1 f0f*- in the Pink Seti} j,t* in thv 
Hediterranean; 3»c-v,' in tH«• He 1 3u?0, 

In the interior ucao« deprived jf ia- 
portant affluents, tin salt content nay ascend 
up to very hiph valu c. ts n.l Sett, In ry«wpl#f 
together with ¿*reut quantities of other aalt, 
contains about 2c>;' of aodivr.i ehloride. 

Even rivera are generally n wring in» 
to the important aalt quantities, S", in >xa«plf, 
it is calculated that the Fio Grande, with iti 
numerous affluents, povru into the Oulf of Hexi- 
xo 3 tons/minute of unit. 
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Sedlu« ohlorid« predueiloa i« attained «tin- 
If by tarée aethodei 

1 • exiraetiaa of roo* Mil fro« «iaeei 

I • «vaporano« of naturili solution (tally ««tor 
tarlata) or of theoe eoning fro« tint talt «if 
ttlutita, ay ih« aeane of Mot obtained fro« 

lo«. 

J • too otter or tot» »oil laket evaporation by the 
•••«• of tolor heni or, in eoi« Countrl«e, throu, 
fh «otor oongealaent. 

3oll «ino exploitation conoioto in opening 
foil«ri•• into talin« donoelte with interpooition 
tf fear eupperte lofi in Ine rocke, in order to britf 
Ml lé toll to the turfeoe. 

•ino omit depoolte exploitation, which re- 
faire exeavatia« »orto,  lo convenient only «there 
ttlt «liólo in Urge quanti tito with li Iti« inauri - 
tiot.    Iaaurity degree diffère fro« deaeeit lo Vo- 
toti t tué even into ih« tane depotit fro« point to 
Mint,    Tli« pur«oI ouit lo utually found la the 
»iddi« of tto etratue vertical eeetien, and the loat 

on tto «df«t. 

!*-?«-$ 

h»  OAlutlQft 
ffvwiilw« t 

fo utilité loot pur« «in« tail, 
proo«oo aro 

la Ihio etto lh« underground depoelt it rot* 
• drilling tollo in Ih« oa«o »ayo uted to drill 
• oil tr «ottano «olio. 

•tot tli« «oil io opened two ooaxial piteo are 
inverted in it and pure «at«r io poured into Ih« do- 
pati! along on« of Ih« pi poet water dlotolvot tail, 
•til« tne oo obtained trine it brought to the tur* 
fate through Ih« tootnd pipe, by the «etat of 
tfentad air tr eontrlfugai 



Tha brin« co»in« fro» the wellt it saturated, 
or almost, and in general relatively pure.    Further 
it la evaporated in basins, whose botto» it fitted 
with steam runned pipe coils.    With water evapora- 
tion, produced by otean heat, a crystalline oalt naia 
io fo raed on the brine surface,  and further deposits 
upon the botto« of the basine where, at regular in- 
tervals,  hydraulic action rakes withdraw and depost 
it upon a tlopinf plate  to dry.    Then the product is 
washed dried and calibrated. 

Refined salt, also called vacuum salt,  is pro. 
duoed instead in large vacuum evaporators, usually 
vertical. 

n-2-7   ititi mw»nw 

In high enough temperature Countries salt is 
obtained in so called iai|ernf by the evaporation 
of sea water or interior lakes through the action of 
solar heat and wind. 

To get  salt,   sea water is introduced in series 
of basins (evaporating basine) where it deposes its 
salt in suspension as well as the lest toluble salts, 
sueh as oalcium carbonate and gypsum.    Further,  the 
water is brought into concentrating basins (salt ga- 
thering basins), where,  sun and wind originated eva- 
poration starts the  crystallised salt deposit and 
then, whenever the solution has reached a high oon- 
oentration degree, another quantity of sodium chlo- 
ride mixed with magnesium sulphate is deposited. 

àt last water is returned to the sea or even 
used (mother waters) to extract other salts  (potas- 
slum bromide and iodide,  potatsium and magnesium ehlo 
rids). 

The so obtained salt is then oolleeted in lar- 
go heaps and exposed to rainfalls which remove magnesium 
•alts. 

In eold Countries like Norway and Siberia, tea 
water oonoentration it obtained by conferlment and 
further evaporation,  by the means of artificial 
heating. 



H»2*® laoU Mit »in«« and aaa .ait.•, 

Enormous rook »Alt deposits, belonging te one 
or another of the fore«aid types, are widely spread 
in various parts of the terrestrial crust. 

In the United States, the larfest deposit,«na 
se extension has been estimated to bs about 290.000 
square Km«,is the salt «ins of tuann.    It has boon 
looalised by drillinge, up to 3.000 meters dsep, in 
West Alabama,  Central Mississippi,  in Arkansas,North 
and South Alabama and ths North-Eaet of Taxas. 

Another dsposit, about 160.000 square Kms wi- 
de exist in Kansas, Colorado, Oklahoma, Tsxaa and 
Haw Mexico.    Salt ia found at diffsrsnt dspths, in- 
eluded be tersen 100 and more than 300 meters. 

A third deposit, about 110.000 square Kms is 
looatsd between ths Statss of Haw York, Peuneylvemie 
Ohio, Virginia,, Michigan, South Ontario. 

Minor importance aalt mines ars looatsd in e- 
thar arsaa of the United Statss and in particular 
in the Oremt Utah plain, Nevada, Colorado,  srisona, 
California, Haw Mexico and in confining States. 

Large superficial rook salt deposits ars loom 
ted even in Argentine, Mexico,  the Par Bast, China, 
Russia and west Europe.    Among those ths mors impor- 
tant ones are, Stassfurt in Saxony (Germany), expiai 
ted fer potassium salts extraction and Wielicska 
(Palend), which - according to sxperta - is by it- 
self sufficient to eover world requirements for se- 
veral oenturiee. 

In Italy rook salt deposits are loeated in the 
province of risa (Volterra), the Coesnsa area (Lun- 
gre) and the Southern extend of Sioily where they 
ratea a wide surf see and important depth (Agrigento). 

Sodium ohloride production obtained by solar 
evaporation of braokish waters is performed instead 
in many Countries of the world, above sll through 
ssa saltern production. 

In the United States 95* of the salar evapo- 
ration salt produetion, occurs in California along 
Ssm Prenoieeo'o bsaohss, Monterey, Ss* Diega and 
Lang leaoh. 



0%ne>r M« Mlt«m« art i« »Motion,     __    _ 
tien, or enlerfenent in Or«to« (Viaaalanfi), tnrftey, 
funieia, Spain, fttt Africa, Mtxioe, Arg««tin«, SMU 
Afrlea, Saat Africa, Sei St« (Iritree , OnpUa, 
anatraile, Inai«, China, «te. 

In Italy asi ata importent NI aalt «rae tu »agli* 
(Margarita él Savoia) Sicily (praviana of Trapani ani 
ftafuaa), Sardinia (arovino« of Cagliari) and othere 
ef Minar iaportajtct m Ramm (C«rvia). 

Sedlua chloride uaaa can to ievided m 
tary and lniuetrlal on««. 

Alaeet ont third of the «arid »odi un onleriée 
prtittetiaa la dtatlntd to ellaentery ueee, btosjat 
Mit lo an taaontlal element far liiaiaii argante ft». 
otlone. 

Beoleeo ita aaaeetie alino«tary una, aalt la 
«tlllaod far vogotablee, flan and »oat proeervatiea, 
oftteee, tettar, oleomargarine preparation and far a« 
limentary canned food ote.    Salt la ovan nao« fay a- 
alati fotding. 

In nod io ino oedlua emendo la ueei,  m 
othere, to prevent ineulatione, prepare blood ina te- 
nie eelutiane to be tieei in nypederaoclioio, at«. 

Mere than naif tne oeilua ehlorle« priiaotlan 
la ueed ta prepare oheaioal eubetaaeeei natal lie ee- 
«lint, oeilua carbamate, oauotic enea, on 1 orino, hy 
iroeàleridrie acid, hypochloritte, ohi era tea, anil** 
eulphett an« hypeo*lphltt, ote.   le to* en inatte****! 
usee i* amatili bt aentiaaei, ekia tannini, ***** êa* 
P*rmtion, ratoneration of eoiiua paranti te ani eeell 
%e, brine préparâtian in rtfrlferatlea planto ani re- 
frigerating nixtur «e «lth leo, preparation af 
Ue nibber, uaea in ne tal luidlo, oeranie ani eeng in 
datatriee. ^ 

M la kno«n that, aalt oonpanenta otte« aa ella 
rane (01) ani eoi 1 un (Ma) are nevar fa*** frae in «So 
naturo.   Therefore nel only eoi lu« onleriée, bat alae 
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M «#•*«*        f'%, «*« 4     f*#     *«. 
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XfifT* 

«Hi*   »*•» 
* •If 



Il   !• «té»lf 

«t*. 

m m 

fi 
I* 

IM. 

•M **• #*è««tf»# «?•*!* 
«•*  tttttlt«*«« iti#»»ti<m 

fA«ft«t« «*M«i*è«  «llê   *fttt««li#   Ntiit 

t*     It    *#     *4Mi»M     %l    |»#*    UM»«    •*•    **«*f    #** 

«Mftvi   |t*  P   :<MM#«  *•!#«#>  mmê   iff   «Mift**  f««» 
•M «»«M«!** M«I*#,  *«*I**M «** *M*I   *M #t* »f 
M**«* 4»i«fiê».   • i-# «*••«#*«•*«• #«4 •?!*•,  ir #*• 
MMMtM   «Hlfi^   «M  **   #«« t<f>ilKI  M4«ft«*t»   M« 
tl 

I*   M» IM*   ««•»•»    f«M  MM»t   Ml»««   •«•   • *• 
MNi   fft«*Mt«    Mil*   ««M&l   ••   MMIfM 

• IM«   «*»•.   Mit*   %«•    »*»«|M4   I«   M**    M 

•M 
i#ê   Mil   *#*#•#! |«*t MM   »«*•   *•**• IM*4l£ 
t» !*»•   «aH^,   «•*   •»**   *»«**•#*   «f   ü* 

• **M   »M««««».   Mil   *.»«»•   *U,   If   tfr«   f*#l   #f 
Ml*«   «•»• (#•«•*!   «f   «*•%«**}   !»•«*•*««, 

t*   *f«f»   «»H   *>«*»''>«*  M)«  *#l|«*t    «   |»   M 
••  IUUM   *M*|    I*      %r   *M%*   1* «lèiiM     iti 

It   »t|*   |l   f*«+%.4  *|M*I    **  ftlIIIM   ,      lu   *#M>   II 
M*  *««*t   *••  «lilla*      f*M   M» «ft   M«   M*f*   IH   !»• 
M 11*4   ÌMt*«(     4«   »***•<   M«»«,   M4«H|«   I«   M|«#f 

"'.• ••Il«*«««, •*«* tf pp«#t*e tftt» «f* «IM§#f 
I»   ?*M»lft.ft.   «»4«  «y»«»*UM «Ml   »*   «%t««|t« 

It **# «êiliM   itt« >«r *ltiMti«  r#r ««M i 
••\kfc,aaa *«** . #»«#MM t,t.  **«§ 

M  M«*  **«*«*«4  i*  iè*   r»u«M   f««4««t 
M*'*M  MM, fllfttfi«!  f*««  'iriM   >*!•««• M M« 
M« mê 9m tiff««Mi «*«!•#• «t n«j»(   t««M MM mm 

>•   Ml   i|«|l«l|«i|«(   *•*•««*•! «M 
»l,   •««*  Mt«f  *»M«*4*t*  mi  |Mi«i|»4|f 

'•   *•   «««• |M   M    UM*»    |«#IMlt**   «*#l««* 
•f  M«!!'   MM   pp**Mi*4M   •|tM«l**, 

M*Mtt»f «•* M f'M** MM MM ••§*        r«# 
M*  »«ft.iM* M«i»4(  »|i« vmtmvmm  H M« Mil 

tiiM «  tM*#t«t*l   4Msi«««f irMly . 
•M!«* 



(MI ti 

toa 4 ri*» »ITT HP t|4? itü 1f» 1WÎ 

fi«*** Itili 4t4l# — 1.f1t<1 fïl.HM I.liT 

*Mift i.êi« 4,400 — mm mm M 

tft*%*l««fT* i«on j.m i.nt — %Oéi 5,044 

h^tn n»t t.nt - 1.644 I.»1 I.K>7 

ttmi* nei* 1.IÜ i.tio — *# W7 Lilt 
ft*«*** fit ito •>4 — 1.0W 1.1» 
t»l«*»ft m Ì4I — TU — — 

••»»I» m MI - — .. — 

^WwÄÄA Wr»ÍWft# • tit tit t — — — 

•PMt» 1*4 too — Il — — 

et«** It ni - fio ~ — 

•WtMW>#fc It » — too 11* W 
ftH»iU«**t» il It m — 144 14Ì 

ÌHl#ftW* » II «. — — — 

KHtrlle IO n et — — — 

11.**    1i.UI —   17.000 — — 

m 



(in thoueaii4i       tern«) 

(Gaunt ri «a) 
1917 1937 1947 1946 1956 1957 

CUr 
ta4ia 
Oleapont 

1.971 
1.636 

619 

3.000 
1.880 

600 
- 

2.267 
2.254 

194 
3.225 

671 
3.670 

869 

totrl    Atir 5.640 

223 

7.700 - 7.000 - - 

tfitte 227 — 360 530 416 

fatal    \friea 

O.S. A, 
Cannée 

irMil« 

720 

6.066 
144 
153 
350 

1.000 

8,354 
4M 
254 
710 

14.600 
672 

700 

781 

21.968 
1,445 

^75 
798 

21.640 
1,597 

799 

fatal     «artea   7.900    10.200       —        18.000       —       — 
••••••«•••••••a •••»»*»••••• •••»•••»•«»•••••••i 

Anetralia 126 128       — — 416        439 

fatal   »0*41*1 27.900    36.901       —        43.000       —        — 

(ffca total» inaiente« in «it tibie« arc «et, general?• tne 
MM of %h»   «infle i tea« bcomuo the latter MM» in 
taaea are ereiWMé). 



m      |.   i     a» 

A a*ro roliaolo statistic prospoct of world' 
Mil produetion fer tao 1948/1964 M ri od has tetón ox- 
traotod fro« tho 196; Statistical Yoarbook of tho U- 
altod Hat 1 on«.    Thio pro op« o t concomo tho groateot 
MsBfcor of Countrioo, whoro statistics exist.    Classi- 
fioationa roportod la tho prospoct aro tho o« usod in 
a*tioa*l statistic and aro net hoowfonisod in this 
roport. 
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Al «alt »roâuotion 1366 è 1*67 

1966 1&1 

(A) (B) (C) 

(4)          (132,000) 132.000 (?) 134.000 

Ceylon                             (65.COO) — 76.000 

Ola*                          (13.000.000) 13.000.000 (?)  13.000.000 

ffti«Nl                             (411.000) 411.000 518.000 

Cipro                                (4.000) 4.000 7.000 

©•ft* ««1 Su«              (393.000) 393.000 612.000 

Cor«* ««1 »or*                    — — 550.000 

PUipfiftt                      (183.000) 142.000 116.000 

aiBffOti«                        (870.000) 650.000 965.000 

Olortnni»                                 — 13.000 12.000 

latía                          (4,521.000) 4.508,000 4.489.000 

Iftétftttia                       (215.000) 250.000 (?) 100.000 

Inw                                 (225.000) 225.000  (?) 245.000 

Irto.                                   (60.000) — 41.000 

Itmtlt                                    — 55.000 (?) 57.000 

btbtno                              (25.000) — 25.000 

Monto Uà                          (8,000) — 8.000 

HkUtM                        (469,000) 509.000 696.000 

•irla                              (11,800 — 19.600 

Thttlttttia                    (188.000) 200,000 (?) 110.000 

turonU                          (492.000) 285.000 637.300 

tt9*m iti tue            (88.000) 160.000 (?) 87.000 (1966) 

nmm iti »»ri        (H0.OO0) — 150.000(1966) 

y«MR                               (100.000) — 100.000 (1966) 

Y«Mn Ktritto**!«        (72,000) — 72.000 

21.137.000 22.843.900 



19« 
(1) 

116.000 Alftria 
(A) 

(116.000) 
(0) 

117.000 

AAfftlft (61,000) 61.000 79.000 

Ola« (H).OO0) - 10.000 

Congo Kinshtaa .. 1.000° > — 

R.A.U. Iffitto (627.000) 617.000 994.000 

Etiopici (tèa.ooo) 199.000 101,000 

Ghana (14.000) 16.000 16.000 

Ktnya (li.ooo) 11.000 14.910 

Ubi a (9,000) ~» 19.000 

Matafaaear — 4«4.00u  (t) — 

Mali — — — 

Marocoo (19*000 i 9. 000 11.000 

Mauri t «nift — — t.OOt 

Nif«ria - 1.000* "* — 

Kif«r — — mm 

top. Sudafricana (119.000) — • 

Senegal — — — 

Afri oa eel 9t 
(•»«•ibi*) (114.000) 114.000 •0.000 

Somalia (5)      (11.000) — — 

Sudrxi (41.000) — 99*000 

Tani««i« (17.000) 41.009 •0.000 

Tuniai* (109.000) i*9.ooo •17.900 

Uganda (6.000) §•000 1.000 

Itola OP** Vtrie (31.000) •• 10.000 

MoiMibieo (10) — 
10 

1,199.000 i. in. 9it 
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marni mi HIOBUCìION IQ66 A I«7 

OCEANIA * AlHTTïAIiIA 

12LL 

(A) 

Australi a ( f»€ ),OOO ) 

f:u9¥n le lauda      (36.000) 

(B) 

701.0OT 

(ci 

66r),000  (?)       71 '.000 

36,000 36.000 

770,000 

• »'.sin 

• Afri e 

fSf#ÌTVMI19t: 

"?.:. 31.00? 

21,1>7,0O0 

2.5Är.,ooo 

• 4« trlpn $€•%%, e 
c«;titr-U« '0,24^.000 

- Aucrloa f^rtdi >n.  2/9G.OO0 

• Opennl- 70 UOPO 

IO'J.'7-.OO^ 

f-»ini« »initial 
valuation 111.190 ..«o 

1967 

V.. 122. ">7S 

22.Vr6,9QO 

1.rT>.S3* 

4   .240.000 

2.12c.000 

 mim 
1 v .ì'n.^111 

116.000,000   (?) 

(tì IV,7 i-í.-'.tion-ii   atutía**«* 
(n) !«*»; S*r.U»U"U Yenraoolt 
Cij t*»r. HftUcmrii  »inUatle» 
(1) ^Alr-acd*  W, 
(t) n««i^mll 

(    ì 1*1 feti» 
C>» 1«t ISRtw 
<#) Or  **«#. 0,1titO0C ton« f*f r»ok«aAlt 
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coatí runts 
im 
(o 

in thoutansi of tont 

1948 - 1960 

im 
(i) 

1157 
(1) 

jvfrloa err,? 1.527,6 1.420,8 
Strien Sttt. 15.731,8 23.751,2 23.864,8 
¿Milo« Mor. 1.368,7 1.591,9 1.604,6 
Afin 4.215,1 11.513,2 16.128,2 
turooa 10.368,0 20.335,3 21.128,2 
OtttAit 249,0 426,6 445,4 

im 
in 

im 
(O 

Im 
(1) 

1.523,1 1.101,6    1.105,7 
22.523,9 26.356,5 27.229,3 
2.052,0 1.889,9    2.051,0 

18.924.4 18.697,8 20.308,0 
21.802.5 22.574,4 24.795,4 

443,8 495,6       488,3 

32.396,2      65.145,8     70.772,0      73.469,7    77.615,8 82.680,7 

Jaüümi. 

1961 - 1967 

im 
Ml 

1962 
m 

1WT 
(1) 

im HR—wr 

Africo 1.525,6 1.473,5 1.717,6 1.940,3 
Aocrioa âttt, n«fft,ô 31.072,6 31.507,1 32.494,2 
tetrioaMer. 1.947,1 2.418,4 1.895,6 1.912,9 
Asia 18.179,8 18.202,3 19.046,4 19*032,1 
ttrofo 27.217,0 26.577,9 27.394,9 27.968,0 
Ooaania 522,1 554,0 602,2 571,7 

2.366,0 1.875,9 
40.245,0 44.240,0 
2.696,0    2.328,0 

21.137,0 22.843,9 
42.831,0 43.322,6 

701,0       770,0 

84.633,4      88.847,9     91.723,8      94.012,2 109.976,0 115.380,4 

(2)111.190,0116.000,0 

O) (»«trio Toni) 
(?) (Monti*! valuation) 

I-'  the   f ollowi1:], - tr/blco Í3 ochcnr.tically showed tliu :    V.ir.l 
situati.• of  Dr.lt -r; auction mc\ that for APRICA aV     ;¡I'. 
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*•• 

• *##•*•!*§ to mm fitta if ir, 
rirtotor tf IMUIM itott fftftiitt» 

ti  M «ill 
êifttf »wjUy t»*»r«iaf M li» iïêitttrift. 

11 Ml MJ» lotti «f •«•?• OtMtrt, 

>* *•»• •# MMHürti MM* til—Mtry ant 
•MMfftl«*  ftf «Mf   Itf+ttMMM   ff  ttMMlMlif  it« 
»iiiMt &m*mm mm m «ti MM t «i frta # t* • If/ 

(•MM - frati, AMI, i«t. fti. • ». 
It 

• a*tti*« tf »aftrtt Mi« it tww «ni 
to« If MUM (#W»%* ®*totartt«ti) 
M  «Il  «MMftfleM  i«  Ut MfUt 

If t tot 41 It* 
tri Mi ti» fa«r > frttM tof»tat (tori* jrfriM, 

*friM, itatr*è «frita «ai IMI * fri ta), M it 
fwi • »*p»rt «itttrawa irta tat tmtc* 

fct  ^MMMIM  f#f Hfrita), 
. kit» far al latatorr wm mmlê 

W i^y_!'1 •* ••• ^"j**»—*»   üaavar, MI 

la Afrti». MI li* «tal ita fttn, «am, »MUfafif t 
»•»•i tf * !§• taaat t toa t/raar, 

•afa*» üt tatari ì*Mì *«v»iaa*at tf «aaaieü 

rfflwBrìflWWfli 

èl fraat** iMttt, i« Oaaatrut »torna* latir 
Iteti« *•#»,  tetol  Mil  HMMjtlte a* 

»0/K Mi 40/V> |f, 

HI latottriaiitai esaurita, ttMWfiiMi 
ti me too IfW-aar.   In Iteir, M 

!••   fra*  Iff*  pfi  tffilt  MAI   IHMfltW, 
•€ üt itiaatrial tmlaMaat if «M Caaatrt, 

Il  tt»fitti  if fato!  ffO.OOO IMI/ 
«•tati  fé Ifft/fMT. 

M Ptteft, itMMf Mi MflMi tal* 
MI attflaf MIMI  '00 •fffriar. 

>lMt  IMltM I« ftlfftiy   MIM* 
li iIMMfl latititi tattete tff 

ME   ti ételMai li  IMftMt   If Ut fk 
».     M  IM Melfi fltftof MI fftl,  til 

»^^P w^Pw r"w » »wBBPtt taaia i ai m t 
i ffifft ii 



It«4»t 

I.t.i FTO-IOIM «iffi«tatt - 1.2.1. **rii OOM¿«~ 
%%m ma IM IM*» . twm mo «# tOOO - 1.1.). to 
UttoM tolM« MMM«IM, putiti Mí mrlê Mât 
NMi9«tM - 1.1.4 Pr#vi«t«i for tfco otri« Mit 
fMofcOtlM MMfiiBi  %«   MM NUli« MMMtlM/ 
••rU f-^laiiM - 1.2.9 »rofiolM for MM »orlé 

il IMMIIM fttomrelaf I« %*• rolo lion •«**»- 
M MMMMlM/v»rli MfXlUtlM  -   I.f.« »TOVtOtM 
for tM oori* Mit OMMMMíM *ooor«tM to «Iff«* 
Nil «motil« llNMtl  -  1.1.7 •   BOVOlOMM« Of 
M?l« MMIMI looootrr - I.t.i. forootoooio o* 
M«M for  L\s%    Mit »Ito  IMlMtUM «oMt M*MI< 
«Q| «0/ fvMO/ooo) MivorojO) to IOO MM pr#owMp i#^^w 
«rio« - t.i.l.U Ml« - I.i.l.i. Afrloo - I.P.O. • 
Pi-rl ««MMkf&tlô'n. 

TO   »««/«•O« W*0PJ  •  £00« 
«jot offor M intorMtioM»! 

!• roMvr «tfflomlt, 

• - la 

» - 

• - 

i 
IM 

«o i ogro i 
l« o 

«MJMltf ,   %lM0 Of 
%M* «t OMMttOMO  fM M» 

•f OlMMf OMMIM 

flM «MM,  10   fOMMlltO 
«OATOO Of M*»i«)o*lt«f I«  *• 

Of  UM 
«01 

M «I« 
fjMsUlf of MM ro- 

to Molr 

I 
•f 

«w offoottrt 

flOMO M Mil M %»M 

Of 
of mm 

Of O«A«M«0«J 



4 - toononlo 

5 - 

i«vtlotwTKru f 
lume of prodi'otlvj in e 
Countryt 
industrialization of t- 
tioular attention to ei 

Sino?  the   forar^id  < 
vailabl   ,  we have   V\< •• r   io 
to torn« fundamental  Art3. ? . 
ct ind  the voriationr,  of  l-•> 
Sumption increate.     Three < 
considering tht  elementary 
or have been refarrod,  fo^ 
and Countriei,   ;o  overall i 
purpoots. 

saoh Country and IM vo- 
-tmentt reali ted in the 

e asupc Countries,  with par 
emioal  induütry expansion. 

emente are only partly a 
.iv.it   the pre a ont  survey 
rted  to population inerta 

; ¿eraand compared to con- 
>t^. have been estimated 
•vorace substance aspect 
oiré geographical areeo 
invetriai and commercial 

The period or time c nsidered for th«  forecasts 
is 1970/19Ì0» v/ith indienti *na of »orne rough proopeota 
evsa for the  1Ç7O/2O00 pori od.    The deducted data can 
be oonsidered rather orientative,  even with all the 
ooatlnuout limitation* reeerv«c previously  indicated. 

It-.->i * *»*1« lomlation and its inorsass from 1970 to 2000 
In June  1966 the ¥orld population was tjaoun- 

tinf up to 3.348.427.000 person«.     In June   1967 the 
same  population vas cntiaated  to have  increased up 
It 3.412,385 000 'mitj, with the inerease in ont year 
•f 6J.956.00C units. 

from the ertimatione referred to 1966 and '67 
tn* o+ftoittency of world population »as 00 distributed 
ia eaoh Continent. 

tiiAfttiM ^••ictimi ti 

Annual inórese, averse oooffioitnti 195o-66«1,t|l 
1Sf)-fMie¥ 

Csntinonts       June   1966    Beneity 

Afflo« 
Asia 
Ostarla 
(Aáustral. ) 
ftt*t)s* 
NsrtHorn * 
Osntr.Ajnsriea 
•ou tht m    M 

320.«7^.000 ( 10.6 1 
1.913.661  000 (43,4) 

19.2*9.000 (  2,2) 

6tS.74,,.500 (59,7) 

196.2   1.0X10 (-1,1) 

1Î0.J  * 000 (  9,*) 

Jims 1967       Density 

329.m.000 
1.951.561.000 

19695.000 

6JJ.T74.QOC 

301.133.000 

176.451000 

(11) 
(44) 

(2,2) 

(60,1) 

(11,2) 

(9,9  ) 

( 21   ) 
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**tt*él«g U UM »rtv|«M UtlMtltM, 
•vtntft totffieitM tf MM »«rlf Mt»|«U«i 
«limit« tf 1,1)1 for MM tfSV W ptrlt* 

tf t,Ü ft» UM 1*3/67 H"o4. 

Pit«  19§ì Mi «lilt «Ttftt  aftff*«âj»Ut« Ut  %• 
«M ftrtttlé tttfficitnt ta« frttit ttUatlt« * 
«I ftvtftft ef tfctut 2f. 

tMftfMP« tu I960, »cior4tnf le Hit Ut! lati« 
mUé tttffltit»!, Ut ««rie poptlallt« tatuid rt«t* 
ft Html «f 4.4U.2ê3.0H talli, »IMI «a inortaat ti 
MV« 1 MUlM laM»l Itala rtiQtoi lo 1967. 

Il la ttrtevtr pet« 
•aita la »allot thai, otMtqutnur te aeprexlaatlva 
attlMU»,  M Palitele M  Ut/ MK t»,  »t?|t MftttU- 
II« kl UM jraar 2000 afte*!* esatta »léely 6,5 Mill« 
""it Alti l» %• amy, tfcat it »ai M 

•f UM 



fwtüM mm* latr—« of »orli poyuUUoa t or 1967/^00 

^rjtìutl -virent lneyeao jffiodnti 
1956-1966 . 1,6*       1963-1967 - 1,9$ 

Itrioé « i.    :U ; .verebt 

1968*2C0u « 2»0* 

iitiu£i: r.vcra 
increpe 

1966       - 3.348.427.GCÜ — 

IM 67       - 3.412.385.000 63.958.000 
• 66    (ttlM)    3.400,632.700 68.247.7oC 
• 69 3.55C.245.354 69.612.654 
• ÎC 3.621.250.261 71.004.907 
* un 3.693.675.266 72.425.005 
a 78 3.767.548.771 73.873.505 
• 73 3.842.899.746 75.350.975 
• 74 •         3.919.757.740 76.857.994 
« 75     « »         3.998.152.894 76.395.154 
• ffri (         4.078.115.951 79.963.o57 
• 77 »          4.159.678.270 81.562.319 
• 71 »          4.242.871.835 83.193.565 
• 79 »          4.327.729.271 84.857.436 
* •o »          4.414.283.896 86.5J4.9i9 
• tfit 1          U5o2.569.533 68.285.677 
• «2 »          *.592.62^.923 90.051.3* 
« •1 1          4.684. ,73.341 91.892.416 
• i4 4.778.162.8o7 93.689.466 
• •1 »         4.873.7W.083 99.963.196 
• t*6 »         4.971.KO.9ê4 97.474.521 
• •7        « »         J.o7t.624.Jf5 99« 414.011 
• M '         J.172.i37.0f6 IC 1.412.491 
• •f 1         5.271. ;77.it7 KU 440.741 
• fo 1         5.38t.987.383 1o9.9w 9.956 
• W »         9. l88.6i7.13o 1o7.619.747 
• fl 1         9. 9Ü. 379.172 H* 778.148 
• Il        ' »         5.7K.3H.857 H1.fi7.liJ 
• * »         5.821.553.79 11i.H4.937 
• il 1           i.Í41.V44,tt9 fti.4f1.079 
• fui '         6.(59.865.786 118.82V. 897 
• fl 1         i.tl1.v43.tl1 tit. Iff. 3 U 
m Ü       ' *          6.K4.6I4.34I 1ll.ii1.2i1 
9 ü 1         6.43^ «778. cH 1M.C93.6Ü 
• •U4»         < 1         1.559.393.9» tÜ.iH.«** 



ntltUtM tet Iff Hfl Ml 

To diapo*« of eo»e prell*in*ry direo- 
ting tlt«tnt«, concerning the Mit production 
and oonaumption in the next yeara, wa h*v« t- 
1»borate4 the atatiatie data related to 1966* 
whloh «re among the moat recent onta in our po§ 
ataoion integrated and comparad with difftrtnt 
aouroaa. 

Fro» the foreaaid elaboration it Imi 
otan drawn up - with reference to the variant ftf 
graphical areaa - the following valuta and re- 
latione, which, with adequata adaptation«, own 
be further ut«ful for next /eara foreoaatlng«. 

VHill 9f Itti Muffati Hi 

0«*% mente    Population Globnl 
•alt prj 
duetion 
(Tena) 

average 
allnentary industrial 
eeM.(foM) con*, (tea») 

 m m— 
2.366.000    1.600.865 719.139 

21.137.000    9.361.309    11.94S.699 

701.000 96.495 604.909 

42.631.000    3.143.709    39.667.299 

Àfrica 

Asia 

Oeatnia a 
ituatrtlia 

320.173.000 

1.913.661.000 

19.299.000 

626.741.000 

S2rion%ir*l|fS,i1U000     «O«***«000    1.461.099   36.76). 94 Î 

170.342.000       2.696.000        691.710      1.144.290 

3.346.427.000    109.976.000 16.742.139   93.t33.669 

111.lftO.000 (13 

(1) - 0*1 oui a tad o« th« •*•• «f «returned nini«*« «14—fry 
tun «leapt ion of Kg« 9/pro-oapite 

(2) - !»«ludlng ««pert«, usual aupply «a* at «a* 1 ««ml ««••%« 
Í1) - 0««« without int«irr«t«d »atlanti«*»« i o«asar«g t« va« 

rioua tournee. 

(3) 
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A* P*w* • 
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«netroll* V i 
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II-5-1 Imilla, fgr lit writ f»1,! prcfticHw »cardini 

In 1966/1967 period the relation production/ 
•arid copulation was about Kg s 33 » 5/3318 for each 
Inhabitant. 

In this period infaot the world aalt prodg 
et ion hat been estimated to  111 million tona in 
1966 ani to »ore than 115 million tona in 1967. 
feirlng the same time world population has reached 
respectively 3.348.427.000 and 3.412.385.000 unita. 

If we oonaider - as already previously said - 
Mall world population should increase between 
1967 Ma 1980 of more than 1 billion inhabitants 
•»i if, for more simplification, the relation 
between production and population of Kgs 33,5/ifì 
habitant waa considered un't nged, it would deri- 
vo that within 1980 world salt global production 
should lacreaos of more than 33 million tona per 
ysar» 

Equally,  roughly and with exclusive referen 
•o lo the natural world population increase,  ex- 
cluding, always for mere simplification, whate- 
ver variation of the present  economic and indu- 
strial development parameters, it could be consi- 
dered that before 2000 world global salt produc- 
tion should indioatively increase of more than 
100 Billion tons/year, as it  can be deducted from 
who following table. 

for world global average aalt production 
lo world population increase for the pe- 

riod 1967-2000 
( relation prodnoticr/population *= Kgs 33,5/inhabi tant /year) 

Presumed world 
population 

Presumed global aalt 
production (Tona) 

mi 
tfTO 
*§T5 
1900 
tfÜ 
ttto 
tfff 

3.412.365.000 
3.621.250.261 
3.998.152.894 
4.414.263.656 
4.673.726.063 
5.380.967.383 
5.941.044.869 
6.559.393.588 

114.314 
121.311 
133.938 
147.878 
163.269 
180.263 
199.025 
219.729 

.897,5 

.883,7 

.121,9 

.509,2 

.834,1 

.077,3 

.003,1 

.685,1 
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IR eue«tonte, ooeeriiof to 
in 3000 the world fletei Mil prodaeiiM oaeali 

219.729.665,^ Ion« end therefore AMPMOl 
toaparieM I« fffTpraaSttaa 
ton«. ÄHrWfwk 

»e au it keep la «lnd thet world Mil 
lion develepaont it directly rtlated it «orlé Mil 
ooneuaption development. 

And Inf«oi eodltai chloride OieeanibUlty ta 
the nature eut be eetlaeted M alaoat illi«it«t«i. 
Il tel elreoiy been Mid IMI, aooerdiaf te eaaat* 
étalemento,  tht unci e roek-enlt depeeit of «ioli»* 
h« in Poland oeuld «iff i et fer teme otatvrui 
ver Ine «hele world requireaent. 

It eoeao the re fere rveeonaele * 
world Mit production inerve M «uh the 
Ihie froduot. 

derive« there fere 

ef 

In economie term« 
the reletioe   ^_^___ 
eldered very »inilor le the 
fìtti!Utfl •»•     tooeeioliy 
dered flobolly («hioh »eon» fro« both «1 
indue trial oldeo), tai if in the »lynieiw 
TttBiTeMittn" •*• U«W««i. beeide» 
effective ooneumption, evm theee of e e tool temi 
ond ueual oupplite, txcludin* every differ«*»«*!*« 
between feofroohiMl ereoe el varia*« iataotrialla** 
tion decree. 

fro« the eeapariea« hot«««« 
lot lone il omn he deducted IMI «or 
offer lend fonerei ly toaard o oeaoMat 
even if inetebl«, emetti d 

At loot, aooerdinf to «hot bao hoom Mid M 
lo no«, M ohould reooh tht previeie* that «orId a» 
vorace tall ooneuaption ehoule intrteiM barate tfat 
of about JO million loaa oad before MOO of 
100 «lille« Iona por year, CMtiauoutly lai 
Mid foreooete oould he amy «ay it er tote d of 
and therefore tht or tourne« aorli «all _ 
ohould reeltier an iaoroaae of it/ft atllloa 
yMr rooaeol to 19*7 and eeaaaa?lia« la year 
on inoreaee of iO/90 ail lie»   tenn/year retati! ta 
1967. 



iU^i 

tit firtaMt MTli Mit 
It •»•%•# tvtn frtn MrttM tMtr 

Mrmag trm tit rtlttiM 

•if it 

i4AMAliUJtf|-ttti 
MM t^ill it ftrtot« 

at ft* ••   
 li« i**r*tt* «««14 it ftrtMM MttHiag it 
Hit tiìtitM rtlttUn tf tit, Vprt-Mpit«.  it f*»* 
ttiM tf Ut pr»MMil» nmtU Mfwlatit« mtrtMt. 

I« tfi* tutu • itmMptiM M« tf tMiit 
I4.T4J.'** MM/yttr.    in  <??0 it titilli MtMi «» 
it t|.««,§§*•} %t«ti  in  i«f* ttp tt  l*.Me,fi4,4 

»I  Ml tftO t» I« #i.ö^.4<i.f UM Mi it IOOO 
It )».?«.#1,9 UaVywr, 

I« * 
it« tf ij.f!l.*H tMt (tr 

fi.e4f.lif MM t#^kmf te Winn vtlwMtlMi). 
It t rtliUM 

MlWtltv««   »»  r«i 
r9 «w«« /tr atrt «iiipl'fiMttM. tan it ttMl« 

»Uf  ittitftt, it till it it« 
4*41*4  tMt   1«   <ffO  M#*  rinmiUW titilli HM it« 1*4  IMI   1«   <ffO  «•#*  »IIIMMtiM titilli HM *• 
to  *ü.*tftfff(i ttM/fMti  m  «fff tf tt  Hf.4li.iMt7 

i/fM*  I«  «UP tf  it  *i4.éÜ.Ì04.7 Mi  it »000 
tt   'M.yU.Mt.«   tM«Vfttf. 

it iMt. **M »Mr i iti *• 
f pru MM i prt«Mpitt IMM ftr tliMtttrf 

m ift t Mi #•,# ftr iiiêMtrtal ut) Mt Mrli 
fliMi   itlfMJI   Mit   HINHU«!  I 
tM fttltvU* IMMN  ill tM ftUMttf 

IMM              ilMMMTf tMMttrttl 

<tÍ.44f«ÍH) 
•Of.nf.MT.f 
tif.f4f.fH4 
"P4 .4tP »tw4. » 
tÜ.«f4.iM(t 

iltMl   ilPMMt 

tfii              <i.*ü.*tf 
(lüit   (»)   (        ..        } 
tfü            *i.«M«eü 
«fW             ««.Mi,f«j4t4 
tfÜ            #t.O»».l*i.f 
mi        »,#«•.**,% 

tOi.fü.üJi 
(ni.iM.OfO) 
«K.m.iit.f 
<H.f|M1t 
«ü.iü.aii.i 
fif.m.iif 

III     *      ^MÁllAalM     ÊmWÉËmmW%&ml      M 

«•I * ÜMJf4 M§*MUM. 

l^| t ^^    AM4    AftAflÜA 

•1*4 MMMMtM. 



f. { 

la MM orovlouo oorafrofto il BAO 
oiooroi MM f*r«ior «roa* of tu« prioMoit »orlé 
»alt aroé*o«loa «ai oonmmoUon «ooon«ialljr la 
laiioa «Ita population iaeroaa«. 

anyway it oMMt to« nog lóete* MM« «Ei« tree* 
«111 i« eeaol«ieano4 ««I only »y tie ae«»ral ia- 
flfim of «eri« pnpuletien. by« «Ito if MM tóe- 
nosle OJM laftuetrial dtvtlopaon« of eeoa Ceuatry 
•Ai 1B par«! otilar by «lit oapoMloa of eneaUoal 
la»*e«ry. I« it »oil anean • iafae«, MM« oeil« 
ealeriie owpnuti or« etoeainf nl»s#a »•*• ft* 
eairei is MM oienloa» oramai C eetter M «oll M 
i« «»O   iMfffMllO 

It lo M teeonrt MM« an mufttt vala«e«lea 
et »orli ea—ltal eroéae«iea io pre««loelly iaata 

O  tf  «Of UOk Of JIBIf •»••«•  «a«a tu«« «Il 
Momtrloo oo «oïl M «OOOMO» 
• Pull ol laéaetry are »e* 

OMMTO OJM OJPMOJ «IM« elfter*»« 
Ooaatrlte or tient fra* eeveleataf 

• t   •• •   pamtiOAlAnj  0B«B  OOOJTOOIJF  OOJMrOllOO* 

• MOOT« 10f  «O  l«ilOO«i< 
(Jaaairy. lût) - 

• >. 

aartlenlar, eteorila* «o ea«aa*ie* eiaai« 
a»e»aa«ly aveilealt olenti • (WO fuit« 

»aatrlee «00«, OOM, MC* 
•Mo to 



Chemical production value in the world 
imin countries during the period of 

196 .''-60 

Countries 19S! 1965 19e 6 1967 1968 

Western luropc 27.9C0 30.^50 33,200 35. GOO 39.330 

USA 33 .600 $6.000 /! 0,100 : 1.900 45.330 

ÜRS3 n,c. n.c. n,c. 12.500 13.550 

Japan -1.720 5,500 6.300 8.350 10.100 

Caimán 1,660 1.770 2.000 2.130 2.620 

Frane© 5.050 5,540 5.950 6.950 7.570 

Western Gcrnany 6,900 7.630 8.150 9.300 1C.950 

Italy 3.930 ;.520 5,230 5,650 6,290 

Belgiun 75C 880 970 1,0'0 1.100 

Holland 1 .050 1.320 1.530 1.970 2.:50 

Switzerland n»o, 300 660 1,300 1 . ',20 

Rnglr.nd 
ri .«jr,o fi. 380 6,600 7.210 7.530 



r 

In 1960 III« ooooiool iaotiotry 0*0 o»intoiA«4 
Ito prtvoilinf Motor ooorooUr of tao ovoroll ooo« 
Male dov«loo**At ojrotoao (CAOAìOOI took, Jomiory 
1969). 

In too following tool«, wo hov« roaorto* o 
proopoet r«l«t«4 to th« oho* ieoi inouotry 4ovoloo« 
•ont rat« in %ii« »Ain CountrU« or World arto«, o* 
laoorato4 by th« Notional Aonoolotlen of Itoli«« 
Ohoaiool laatiot rjr, «rito io to oanpli«4 by to« OCM 
«ai th« Motor!ol toonnieol or««o. 

MTol dati-iti itr tit Wiftt tirati 

Oavatrloo or •aria    D«v#loP»#nt 
wri     ovorofo ra-'64 1965 

t« 1950-68 
 11)       if)      ill 

1966    194?    1f46 

MJUMBMMUOJLMMMUI 

• tootora •arato 10,0 11,0 14,0 1.8 8,5 10,6 

• faitoi Stat«« 8,5 14,1 10,2 7,5 4,7 8.3 
• ma 1,0 «.1 9,4 8,9 8,9 6,4 

- Japan *M 11.3 14,9 21,4 20,1 16,0 
w   AAJU|AA 7,0 6,1 7.2 9,1 5,2 7,3 
* Frojioo '1.5 14,3 10,1 11,2 12,4 6,0 

• toatora —mm 14,6 f0,l 18,4 8,7 7,9 10,1 

• Italy 9,9 0,2 9,1 16,0 7.9 11.4 

• Mftwi 9,1 17.5 9,1 9,1 6,0 13.5 

^    •wwjro» oWUfcwPP 11,1 0,4 8,6 13.9 14,1 24,9 

- •vitoorlaa« 19,1 a.o. 14,2 i,6 30,1 10,1 

•  OBflOOjé 6,7 7,7 9,6 6,4 8,2 6,2 

^WAO'O io lutto« io tao follow!«* tatto tao 

«Ml 
I #f tut rolatloa», 
AÉn OotoattHaa for 
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it« Mutai mm taêitat*« ittaif te MMarattiaf »ta 
% tt t*estt*i fftüm Mfiti, tattaauat iraaia 

u tau m<i, taaaiaai arten ta § 
ttlitattte vili ••%•»* i« tè« ft t»r* %e «iaa#t it» 
•firnill tacttft«     .r ier*a««a Oawatri««, m« m* 
!•••«•• tf NtMfvfltlM,   pati i e  ttf*tt   aataetfci* 
Ite tat laa*»r «tll at* aitata uri tftaeitai ata« 
tette*    I» ataaaaaaew« le» ta«eii*i ìmè—\r* •iaa§ 
•4— ftt*  Ml IM tetlt fetali «M« • tartait at*. 
gras 11 iilit «Mif •*»?•• tf tal er la« tu« apetai 
lit im innin. 

I MA»   UMIDII,   leal  »111  MttrititM 
•M« fvtr  Ml  tè« MñffJMf  MIÉ   .tarta*. C 
iittti» ta «act teatri it* a i «tifar titoli 

«tilitatita ia»Mi*llf tf »rail «alarti« 
Utei te litri tu at immwui fartiiitart 
tettate eat m iteriti i if marta* êmmm 

U mm Metti« Mèi mm %m *i#%lf itaaiiriali« 
>• 

Il ramai !• teatri la* earaa*«<r tett 
ÉAÉHBì eakMl     eaê\ê.aB.     aMuMÉ      tfeiÉ?     aSa^aetveaBkaBtB     alâ^^atetê. tafl 
^B|P*'ü       w^^^w     HBMMPW     tjptt«» •     wf      t^BBWr^tTe^at^attt     tPat^Pteie) tPl 

et*» tete* tea eattrteia attiiaeii -u lui* 
•• aa*nttelarlf Hf—tiflimi eriata.   fii 

•f Ut taeaet IM IMI ft'atttaat  •  itta tv   ttt| 

mm attortala avallati* *it laat* m MI 
iateeeatitati —tiliit tilt titilar ariate. 

It furti, tt ita* tt aalt araatrtetat it ttf 
11 teat m taet MI titt mtt «ttf Ottetti at. 
• ^pa#     w^mn^mjmr^mj^   w^easjjpaeese; e^Wa^wV   ^PJPVF    evP   w^VvJBB«9V 

tt ttHatt twtetat laatai tai tfftr tf mm ititeli* 
•ill tt traeeaa.» aataaaffieittt MI mm ftttrt. 

It feti, il it iMt»» Itti ••»»•itili Umita 
tt Oteetritt petit tt »at ratai ttt tali at 

ttatial Pittatili tat tfcitflf reat-atlt, elite till 
tilt« tt tetlttf fPttaaliy mm liuti atrivia* free 
at intuitu talariar ttataaatita« 

OaiatMttlf atea «fritte tai teilt it Otta tri at 
itela tatet tatt tat or lati Mitral pattatiti 
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tot*. «Ili «eé«rm oriivriiMit «MI «*i«lf wmmmimê 
•t» i M»«!,   M ««li   ••   «il»  M   »4»f««t«   l««tl«M*Ì«l 
«a« au—irti«! etf«ai««ti3«, **«MìI ta««i«t l«   ivr 

MII • f«v*«r*«4« »*««ir«ii9« im« i«ttfit«iieMU 
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«•rètri«« UM t*«i** to*«* •** «•*   *t M* feti fit 
»«IMI «ft««.    Ufté«»M»«l|   ft«««v»r  MM *M%*t «Hi«» 
«rmit «r»«*«l Mit Mi|«r ri•••**** ••••ttilily 

i« MM r«ll<Mi«# me— «t «tll «rt«—t • 
fMM «MiìrMH« «f  MM  for»««»««!« «ro«««li«« MM 
•«MMBflio« «*««t tutti • r r  %•!••    • '  'fri** 

•IMI  f*f»NMt   t#   «•«*   »t   MM  Mi« 
•f «MM ««atta»«! %*4 t»  M* f«r#««Mi «f »fttliMJ 

f«i* ««il pyiMUliw« l«j«r »««• i« •»•* «f 

firm« #f «II  I« •»•• ***• •• iMiiiitJit Mi m 
«+f%i,   MM#t   i« le   «M«lti#r  MMII  MM« CMMM»*« 
Mj—U f«M*  MI **•© « »*«»Ìft«t<M «f l.tfM*Ì.tff 
UMMtJiMMM «IMI MI   ttmMt   *f •§*.*%%.*!? tfftit» 
•«•>«!il i« 'fu «i«««*!««,   fui« iM>i«r« I« MM 
f*II««*MJ Mièli I« «Ili«« li 4»4!#•*•« MM «PtMMA« 

fMMU«il«« t—r—t trm «Hi Mi **•&# 
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?ro(i th      re-   • <Unr in tu,   It ip d»**o%ii«l thi*t, 
in l^tiO,  ÄV^ru*---   "\\i""ili  r^nnurrîtion in A«ir»  c >ul I 

up ^  ^ ^ « 1 ___./Xj^p^jju j|.~ nj   ^ flwir.'T | ^^ -   f ; irur. n, 

k¡?   ;'   :   «* r   M.:y    #  '•*»   ill i,   u-v-v  r,   r> <-«•» 
liT  ' orun i-'i- ti        'i    y , '   !••    r< a« rv"t  t     - *r.--f    ¡vin- 
ti     '••-ur^rí '.••..'.••»•.    . •   ti;    •   .-iír»-inl-.. 1 ,*   I.-   .*s'->an. 

*  'M^f  "   "*"    ' *"       "   ' 1 ••,- ,¿   . rrfv^r«*i »n,   'ni *h - *n 
•.r^lr   ;irlt   tf'^r   M   -     'r'   r/it,   cubil *1.t     *h.   f%- 
quir^w».. i.t   tí  ¡ ¡-•••        u-*r-   i»,   t*»." » i«   »   fcr>~     t T\* i^ 
\%_iv\r\ •**   -irv    ;'••       v       in iu#»tr«< ;í.   A«: %*   * n     l n%\  r 
or«. >!   i-i   ir.rlv ;   •    «r *•• i«.- •   *><    '•,»..-nt%r'* •*«»   mr» 

Ít    ! :;n%-*ri 1.   il*-'.       -rut**1-:  4 

• , ••   -'V",#X'   *    ,íI, T   *    ,   t-M*   »ft     r    ¡a; r<'"-- *v;    Î f* 

fti**r1jr   InT'      i-=. ,   *    ••   '•''•'   .»   -v»r  •>••-^   f^r**»« **   - 

.,11' »i*,,    t , it^   !,t"        I    r    t ,     . • ,,"V       »    iw, 

m   r >r i«-'»» ' .      .   •    * *•••-.     ,1  *,  i-   4t   t*   •-• MI» 

lim   nivi   ,.ilf    »-»..,    s   ï*     % >*- * J i   *        -,   f   r   ,'-í'vri«    sn. 
^»#lrt»»j   is»t   *   ,       ••   -"*.:»*      •'.-»'.»•   •   -r-     .•••r-<%* 

fl» ,     t*-.    (n> • ,    #r" », »  •*,*      t   :  ; - ,    »    i»- .-^JfMT*«  f 

f     l'V>,    1   .    1   *"   ,    «      '     ,    *        '     ,'    l'i*   .        "    * *f<  a«    r 

-*\ r  ¿5»   M *   .*•        - -     * •   ••     •   »•   -   .       t   *. •'••,,* 

PU« i- ! .# * .•* •* / ,•'- * "V , \.i*i " *f»t luff 

ti* rehuir•«•«**< t *,••••• »-..;• 4** «** •-**. 
fr*r     %h^   t    1 1     *-•       .  '»f!       •  •*»   *H        ti«      r-4*»« 

^r    »t    **-**-    •     .   .   ••    i*-     , **#ir-u*.  '• u«i 
1. 1     K4».       • ••       « a   Irl f    i».    '   t    .- '. 

í«    I *         ,.           *    -*«   <m -      -    *%b,m* ,' f  r.iHI 
!*•-.•,#« *   i'    1             »      ''     **    i  «^*   *-*nj,# .*r^   «*t •** 
ntf.-^t-y^r   ' '      ^ » -    : **    ***    '•    »»*      *;•*   l>/ Ih»   *   -A 

It,   «Kl*      IS     •*  *   .u-4'i      •"        r      % ^«ir ñm*m&  W 
|k      J*t   •-»».   m                          •   Vt$H           r •«!«, 

**tm   J       •- "• r«.       -MIU   n* »M   *^     ^   <*»f4» 

Ifcr >i^%  :»t*r'*      .     ^ •* tt ••-   ;     «-%l*  *-*^ri»%     *»«tM 
i- m* h n «t.t   \**>*   *t      /i-»   N **««•«.    r>iU'ti.*ti i» 

•i.4|»4*t      -I      '*/.        f.   'I "il     ti      *in t    fní k    »,   Ul'-»il   «<*.* 

with J|». r% r*.  ^».* 1     ''-t »nur u . w»   **»«i *h«*ti «-vn« 



iettai* •* Mit ft *v»ry M)»«**- tf #it*»#t*t 
t» *<*M*  «it*  »*»•« »***$»r**tt'm  it M«   *•*• ••*\*#%*4 
ft»t«t   "W.00O   MM*    I**   •***   #   •^•^••P*»!   i»   «•   •*< 
V«   t**t   in   »«•*  it   *• *•*»*•••   tM*   fr*4*#ti»* «NWièi   ** 

•«•••füllt*   i»   *••»•#*• >•    -V   *^-    'Î»*»M#MAV   •••»"!••• * 
Ul##tr«lt»i#l.     •"*•   fif »t   ht«   rr»*** 4   *#OtîTOÇ   *•*• 
«at ir.   •** «m«  t»<   «•*«*> » >.     ~»  -vo t#*#.    *•••*«•*• 

m   .fM  ti««  i»tt#r trt#  ••• *•*•   ir   -    ** •*• •*»•• 
MM**»  Mit **«*«*>   • •>**.*   ¡-.  •*»•* »*** • **•*  >fir ^^ 
teat »f #•*!.  • •«*««'} '   • •»•»• t»-*t-#   %* '-*%'   r *•«# *»** 

•tit« *• *>•%*•*«  %• »'i^ittr» *-*   •*< WM^f^f«   **•   m 

Ài«» i »it *•».•* *i   ^«4»   * f •••ri •* •**ii**  tMt 
<?•**•«•• t« twr* ff tu* •»••* *••#• ••*•• ••** 

.»•• te  «i«««« ••#   ••*•%• t«t»   mm •*•*•*! >r»t#«*i- 
Mtit*   f*f  »«  ••%e«ê*Mn*  *»f •»•%•*  m%%   • **•  tfc* «'Ml 
*«•     •Ulf»»!. 

>*»f,   99   9Ar—*9  ••*•.   It   «Ml  *   #•*••< 
Mit «Nip* »• • vV^'ry »r --r/ *«**•»*«• «Ml ti»#r«««%*i 
i«4»»trmi»«tt«ft »M tun pr •-•«•>%« 4 it ••*• m •*«*•#• 
pf»««#it« «Mil «••*r*i'   *mßm*9*%m  t<Af*ri«?r t« **? «#•/ 
f<*r/••«**•%•**.      fHi»   »Mrl  M*-««'   !•  «%•«•*  ***•* 

P*B*W«* «r  tu« «••%  in4^»iri«i47*#4«t#**t fitrw|t»ttn 
«rut    ur««t lrniè«>i Prim*,   '«•*•   -i*r*t«P» -  '0e •••>• 

Mut* '4m*   •»* íHWIMI *t#* fc«Mi •#<•••» 4 «iri^f t»« 

M4 §jt#««tri«i  •«•*!  ri*«! ^t»H •   •*i<>,^   i#«t if»o«r««4 
AM   <MVtOO*>   *«>fr»   pr*#i-* ;4  *lf»   ;#«•*.   iiM«%|t4   !•»•#•  «KMÌ 

%M)t. +l9—*9 ••*•***  i«ti* »«4 •tr»* ¿mpMr* •*•**§* 
it«« Tn«rvi»»« ^i#vi« » ; »I^.>J»»«» #éa.ee0 %«M/J 



Conaequently in these next ten years Japan, 
esaeidering that iti local production would not aur- 
pMtt in« to the foreaaid limitative environnent con- 
diti one, on« million tone/year, will need an annual 
UaUrt ftf Ifrwiî §Y9 fUitffll «W 9Í »*1*T   «*•» if 

Japan imports in the future about 5.000.000 tona/year 
fro« Australia, iti mark it should «till present an ad- 

tbaorbUon capacity of about 3/4 millions tlllMall lì 
toaa/vaar. 

At preaent in Japan the production cost of con 
•alt la about  12.000 yene/ton (33 dollars)  and the 

product is retailed, for alimentary use, at 18.000 yens. 

the  import prices are oscillating, according 
ta provenience Countries, from a minimum 9,20 dollars/ 
tan to a maximum 14,10 dollars/ton. 

Lately imported salt has been sold to  industries 
at ta« priée of 15.000 yens for quantities inferior to 
19 tama and at 13,200 yens quantities superior to the 
farmer one. 

About the quality of the salt acquired abroad 
by Japan, the Mexican product  is of excellent quality 
(tt*)t  Mie Australian one is  considered as good (98- 
ttfO»  but instead salt imported from India is estima- 
ted ta be poor (94%). 

Comee mine ahippinf,   it has been noticed that 
at present various tonnage ships are still used, ac- 
cordimi to origin Countries of the product.    From the 

1, for instance, shipping is made with 10/12.000 
»I  from Australia with 18/20.000 ton ships 1 

from Melico instead with units of about 130.000 tons. 
Obviously this trend  to "gigantism" of the 

•napa «ill ästend further on for the requirement of 
•mi spi mg coats.    However it has been considered that 
fat asveral more years the kind of ship, used by va- 
rious Countries for salt shipping, will be limited 
ta units between 5.000 and 20/25.000 tons. 

Asiatic Countries having a large salt 
pesias ti on and export toward Japan, there is to con- 
•êêer first ef all India and Red China. 



IHDIA - Pro« 191) Indian «mit «radetti«« («au«* 9ÊÊ « 
499.704.000 pcpul«tian i* *W* tfJT Uli «I 

annual «vtrtf« inora««« eo ffielt«!, far •«• *Ü§-4f 
eerioa,  equal to 2,9*:) Mi« »*•« oaeilUtt«* «fiwi 4,1 
million« ton«/ytar.    76* of tni« ar««*«tt«« ta ••%•!• 
ned fro« aa« water. 

Tha eonaunption I« dividti aparaafcaatviy ta 
60$ for alimentiti an,  }<X  for induitry «M   *§< fatti* 
port. 

Hwevtr Indian «mit purity it I« 
(94-95*) aa it hai been oft«« notti in tit« pre «a et ••• 
portad toward Japan and production ta t»ry fr«*tt«*m*d 
in thouaand« of amali aalt« me. 

Infaet, fro« tit«  5.076 Nlunu r«#t«t*rad 
fro« the Salt Coaaiasionur of India, 9.Ott «r» of «Mil 
dimena i on and produce 1««« ta«n WQOO «etri« to«« af 
aalt per ytar.   ïhea« aalt«ma ar« loeaud aU*f tie 
Bm«t and fast coast of t«    Country, in   th*   ivate»« of 
Andhra Frademh, Madraa and : ahar*tl»tra.    timmw*r va« 
•alt la extracted «ven from interior la*. »  ta ftaja- 

a than «nd Qu J ant and from roc':-*« It 4* «oat ta *f  Ist 
H ima aha 1 Pradeeh. 

Salt produced in  th.- rafie« of Qvj«r«t t« ••• 
ported in Japan, East ¿frica «nd io ut* «e«t *•*«, «Ut« 
le aalt produced along th*» louth ttot ao«et aia«» ta 
Tuticorin «nd Madraa ia axperted toward C«ylam. 

In the laat year«« Tr.di .. a>.«r..«*i   ti 
h«a preaentad an inere«ainc dtveioaaant, «• it ««« la 
daduoad «aonf othera fro» th« production t«ar>—a af 
cauatie aoda, hypochloridric acU, aoda a «he« «jai pir- 
atic ««tarlala. 

Triniti 

1969 19d* HIT 

Cauatie Sod«                  — <>20.200 Î4A.OOO H».«» 

Hypochloridric acid    9.0OO 29.000 )l.*00 — 

Soda ««haa                 122.000 M9.700 Ift.ÄÖO — 

Piatti© materiali 
«nd raaina                  39.240 J9.J*6 41.?** — 
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If arctiaa tat at •« 
•a* «litt %*•*! Olli»«««  «ftamita«  lataalff,   It It 

tfcat MMI* it fttttrivt la »traía, lint, 
t«   rtetMMt  AAMMM*   Paatl*   MlrWt   iltAtMlt 

f*tf«a*,  ttlMW, U#»«a*«,   1*9—m *  Haafciaft   Ätt- 
>i, Oaaaafti»«. eaatia tt«.   aaaat o ta« rat «tatti« 

(tTO.OOO l«M m  <<*•>, t#aa ttaaa (140.000 
I« ifH) «fc«ai«a»  f«rtilia«rt U.W.OG© t«a» 

Mi tfifl, tr» tf»é»««i.   fertilit«rt ani aaêa tt* 
aritani «apatiti** m tu«  i «torcili ?»iur* of 
aasrta ant Uii i ctf • 

I« MM previa**« #f tiria, Uaaaiag, Hiaifc 
OB« lttajl«M  ***?«   tt Mi»J  9%*«f it  •clivi%| a*- 

fa*t«*l««  «If artificial   t«ttll*a,   tf*tait|f 
tttttit wi»riti •.    iva patata for M* 

art tattle »f ta* ittttr art iati at** «tar%«t tar* 
la flwaaaai, aaaaiii« tifatala, aaiaamaan« *a§ 

ft*«* i a avi flati tai r« I itti« iaf«ta»ti«a 
MM aatWrainat   f «siatiag aitata asi tat» 

•tratti «a tf a«a *a*a«   «natia« •••»rtia«: t« 
mm #f «ari«aa »naia« it aatmli tt aaat la aiat 
Hail tar i at MM a»tt t«a faara »ia*a* aalt 
•ataa taaalt waafc aaaat *%«000#000 t«aa/!pa«r« 

iatifit Ott tat aaa f*r aa*a« MMT* it atan ta- 
ta etiawt i« aalt araeaatt^ il it a*«*aaarf t« aag 
t*aar fita« «f tit« Panata*, »arta««* vi»taaa,laaia, 

uà li aat aia, tatuati, SaaVaaata, taaMufa Vietata, I« 
•a. 

la MM a* ««aatrwa. la **•*, tritatiita 
fa4i«atat tr*ait 

vu tata        • 1*0.000 M tat) 
• t|4«Ott 

tau latita« • **•*» 
• i »o.ooo 
• tt*,oo§ 

vt«MNB * af «000 
• ««.ut 

la • »,000 

t.140.000 
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tt aaat a» aatiaaa taat f#r •••ft c^atry • ta« 
Immé tfi* aaaatitua i« a©* «aaraat tftttr aast- 
aaa araaattivt aa taat tal Utai.    ta fatt tat araia 
•IíM tMÉ i« «a «a §f tfttt» Csaatrut aaa ifteaa i« 
Um Iftat yaara taatrtaat #aaillattttaa.    ti i« a*- 
aaaa* eltar tftat taaaorary tinnii turn» int ta «i4 
»lit, »mal ta* a*Iittatl factura, toali §raat« 
fr« ta» t* tia*(  1« wwi| îf »ft«»« eintritt, fa- 

it  OC—to—  for UM tttlt   »f    ..Un    Mil, 

rraa i^niMi« MUMUI ratatai tt 
af MM faraaaté ©aaatrtaa mat trat aa; tfta 
•f aaatr aaaaiattaa tai »»ta »ai e aavalayaaat, it 
«•M aajaar tftftt M <f§? taaa» aaamtrtaa atva ftaft 
• tata* «lit «aaaaaatiaa, far anaaatary aai taa*» 
atrta* «at, af aar« taaa J at a IM taaa,   tftsrafara 
m *flî» tfta ir tatartar araaaattaa aaaati fttv« aaam 
tafanar ta tftatr ariaaittai af aftaat M/î attltaa 

atta naaiamnatly tftt aaaaaatt» »a fatar taatr 
at all taaarta f raa 

§ 

It ta Miliari ta  —• •••••• 
tt aaat ataar aatattt faaatrtai, aaaH aa 

it aaaraaat« I«BMMWI«,   MM« MMìM^W««» ^vpw« 
m ma ftUajaaara far afttift« »»aa if a» at aat aft» 

vJrVMaWJMMf^VwW    ftaaF^aaa   aftaaajajpaj    wJPVvv     aaaaja •    ajaa^a^aajp»»••••}   aaBBaar 

1« aa aal I aa ataat aalt araat aitft 
», it la ataaaaatw taat ftaay ftaaa • 

«Marta* aaaau aaaaaaattaa af a lartata 

iff 
flaaatr» af tftia aaaaai grata fraatriaa, 

tt amaall at taaalaaaa tati la «fit tftatr luaaajMaa 
aaaalé ftaaa ftaaa af tlaat |faV}Ü«iü taaa.   tata 
|MM^Asaa__A —^aá fe tftMiaÉMMa aaMMÉ as tftt faaaaa&á •^aaaaajpaj^aT^aaajpajM^    ajajajaaajpaj aa    ajaar     aajajawfwaw   ajaaa^aMBTMj    w     •*»    aa*a awaapw'w 

ni/tajtlltaa aaa, far tfta aaa» aartaa af taw 

it aftaatl aa aal «»lata* tftat, la tajf, ftalati« «*». 
I #TAMî   aaWa^ParV    aaa*•»    aaaT^^PawaPaWJr    wa     M^prarww     # ft #   WJPW m w •*Ä» 

•ÄMFar    a^Pf^aajaar a ww     paTwa^ft^ft/ w • aaaa}    ajpaj 

Oftvtaaaly tata attaatiaa aaaaat a» ajftaa »afta 
aa a ^v«aaMiv «MM^aaww«M »W» 

ata asaaattaa av taa raraaajta 
imtftiriftlf aaatllatMa] •• «all aa 

it la ftaaaa tftat la aaay áaiati« Oaaatriaa ara 
U la ft aaar fatar», lalajaaaaat af aatatMa] la- 
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11,6-2    AFRICA 

According to a document of the united Nation« 
Economic Commission for Africa  (UNECA),  enclosed 
into the documenta 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 Afrioan 3alt production in  1980 should 
ascend to 4.001.000 tons. 

Alimen-ary use  consumption,   calculated ac- 
cording to  : Kgs pro-capite,   shoulC be about 
2.^0.000 tens in  198O.    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 io  subdivided 
into 4 regions  (Northern,  Western,  Eastern and 
Southern)  each one with its own production and con 
sumption data. " 

From these data it appear that  in the  1970- 
198O 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 Africa should 
have a aalt 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 case,   independently of the U.N.E.C.A. 
forocaata,  other observations about future develop 
•enta of salt consumption in Africa Countries ara 
appearing, which are ¿elated to population inert* 
•e in tha 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 table 
the African population increase according to tha 
average annual increase coefficient estimated to 
be about 2,36* in the foresaid decade. 
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Presumable average increase of African 
population for thn  1967-1980 period 

(average annual increase coefficient « 2,36#) 

Period 
Overall average in-    Annual average in- 
crease  (foreseen)        crease (foreseen) 

Oiugno 1967 (stima) 329.771.000 — 

June      1968 M 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 w 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 

1979 « 435.817.869 10.048.165 

•      1980 H 446.102.869 10.285.000 

Overall increase foreseen for the 1967/ 
1980 period 116,331.869 
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n 



Therefore   if for the   foresaid period, 
the foreseen average  salt consumption  in Africa 
were calculated according to   the conventional  a- 
verage population increase   (2,36$)  as well as  to 
the differentiated average  consumption indexes 
(5,7 and  *0 Kgs pro-capite),   it will appear the 
following -"oreaeen average  consumptions: 

Year 

1970 

1975 

1980 

Overall pojulation 

(unit 

353.674.'29 
353.674. 29 

397.208.439 
397.208.439 

446.102.869 
446.102.869 
446.102.869 

Average   consum-    Average  con- 
ption Index sumption fo- 
(Kgs/inhabit. )       reseen  (Tons) 

5 
7 

5 
7 

5 
7 

10 

1 .768.370,6 
2.475.718,9 

1.986.052 
2.780.459 

2.230.514,3 
3.122.720 
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 
Kgs for overall use   (alimentary and industrial). 
In 1980 the figures  could respectively increase 
to 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/inhabitant) at least f*r the 
end of the next  decade  (198O), due to a begin- 
ning industrial   take  off in  the African Continent, 
consumption phuuld presumably reach a 4.561.028 
tons level, while production should be likely  of 



•bout 4.000.000 tons. 

In any c&se, one must pay attention, particular 
ly, to Eastern and Central Africa regions for the future 
sale of Aden salt. 

According to U.N.E.C.A. forecasts, in these re- 
gions, in 198O, it should be registered a total consump- 
tion of about 816.000 tons, while production should rise 
to an overall average of 582.COO tons.  It will remain 
therefore an unsatisfied demand of almost 234.000 tons. 
Yet if this demand was established, in our opinion and 
always with cautions appreciations, with slightly supe- 
rior consumption indexes than those indicated by U.N.E. 
C.A., it should oscillate between 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 
than 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 eli 
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 normali}/ autosufficient 
for sodium chloride production. About this subject it 
must be considered that, according to a 1966 study of the 
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Eur o penn "economic Community the working of the 
Hollo potassium deposits (about 60 I'lms North- 
East of Pointe-Noiro) by the "Compagnis des Po_ 
tasses" of Congo, whose factories were at that 
tine already in construction, should allow the 
annual extraction of 400/600.000 tons, of rock 
salt, which having a scarce use in the interior 
chemical industry should be thus mainly exported. 

In eastern Africa - always according 
to the U.N.E.C.A. report - whatever the salt pro 
duction increase could be if exports toward Ja- 
pan were maintained and developed, there will be 
still few regions, in which conditions are real- 
ly favourable for the implementation of new sal- 
terns. The Red 3ca area, from the water sn.ltness 
point of view, the climate and the altogether t£ 
pography would appear very much adapted for so- 
lar salt production and would deserve, according 
to the Commission, a special survey about its 
productive possibilities expansion. It must be 
observed that in the foresaid report only Ethio- 
pia is mentioned, which is very favoured for the 
installation of new plants, especially from the 
transportation and portual capacities point of 
view. 

FINAL CONSIDERATICI::; 

The production of the future Aden sal- 
tern, according to the proceeding considerations, 
should find sale possibilities on: 

10 - the Japanese market, which should be normal- 
ly in position to absorb always 3/4 million 
tons, oven when there will be a salt produ- 
ction increase in the Indian and Pacific 
Ocean region duo to the working of the new 
salterns or the enlargement of the old ones; 

2° - some Asiatic Countries markets, which might 
need of some quantities, even fractional and 
rather small, until they would not be in con- 
dition to be autosufficient duo to the moder- 
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nization of the old salterns or tho constru 
ction of new ones; 

3° some East and Central African Countries, un- 
til these  also  would not  become  auto suffi- 
ci ont  clue  to  tlic  foresaid motives; 

A°  - other world markets, usually for special con 
june turai circimiutanee and, in particular, 
due to favourable cea transportation contra- 
cts, that should consent in sone cases exce- 
ptional sea freight, allowing to bring the 
salt to its destination at extremely compe- 
titive prices. 
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