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SITUATION OF THE SALT IIDUS..7 I
T{E REPUBLIC OF CUB.

storical bac und

Salt is produced in Cuba entirely by the solar evaporation of seawater,

The first solar evaporation plants were set up along the coast in various parts
of the country with a view to supplying locel needs for salt for human consumption.
These plg.nts were small, equipped as a rule with minimum technical facilities of the
handioreft type, and produced salt of very poor quality.

The beginning of the century, with the boom in the sugar industry, saw the emer-
gence of industrial consumption needs, together with facilities for rail transport.
The first two plants for the production of salt on an industrial scale were thus
established after the First World !ar - one in the west of the country, in the
Province of Matanzas (Bidos), and the other in the east, in Orieute Province
(Caimanersa).

Producers in both regions embarked on intense competition for the conquest of
the western market, which oomprises the capital and consequently the main contre of
consumption.

This competition was possidle because although freight chargses were lower in
the west, owing to the sreator proximity of the consumers, climatic conditions in
the east are such that production is three times hicher per unit of area.

However, the governments of the time set no standards regarding quality and did
nothing to promote the technological development of the salt-producing industry,
this bhad a most detrimental effect on the industry, which could only use equipment
discarded by other factories since, as we all know, salt is a product of low value
and oonsiderable volume and the aim of producers was to extract the maximum profits
for a minimum of investment, knowing that oapital takes longer to recover in this
industry than in other industries.

Between 1950 and 1755 the Bidos and Caimanera plants acquired more modern equip-
ment, and more advanced techniques were applied in the production of solar salt.
This resulted in a better quality product and it wes possible to reduce imports of
salt from abroad.
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1ith vhe triuwigh of *oc uovoluiion in 1957 and with the sutsequent nationali-
zation of privat: enterprine tle :alt-ploducing industry could be rationalized ai
Lhe netional ievel “hauks o vle applica*ion ol the more up~-to~date techniques avail-
able in all Suben preductior ceneris and, for the firet time, it became poseible to
build up & technclogy of solas salt-production on the basis of our experience in this
tyre of irdusiry and %o pasc it 0n tC cur werkers throuth courses organized in the

sa’t plants.

The systew of conconiraiing brins in a nuber of wall-defined stazes, with
spacific grevity .hocks ot ceed stara, has beaa iutroduced, the specific gravities
corresponding to cauii sheje heing i foilows: satege lloedl - 3.5%5e; No.2 - 5%e;

Noe3 = 10le; Wo.d - 15'de; Mol - 2093¢:  No,6 - 25°Be and No.T (in the crystalli- ‘
zation pant) from [5.5Y %0 2203e | This gretem is designed io ensure the gradual
precipitation ol wndnsireolu fu3ss wWivii o brine concentration of 75.5%Be is reached,

witl suooiacas ob e Ly T S SRS U b okl AR & souiua chloride.

cimple wetzo19ingical syuivment, svch as ruin-gauges, evaporimeters and thermo-
metors, has Loen inviall-? av all scle p antt, the larger of which also have barc-

grapha and hLysromeeod

Ve have esi=3liahad *wo e gunLitv contnnl laborsteries und set technical
ctrpdards or tomas for aality as well as tukirg measures to improve quality without

’ .

additional invesiriins 207 .

A1 thece weasnry bave wasviied i1 a 10 ner cent increase in production per
wuid OF are ol o corcerpo ding itprovement it quelity. Ue d0 not intend to rest '
ihere, lowever, but i pazraung Lo comsiruct {ized and portable wrshers and we have

rl170 et new techaizil Lh.oder s Joe qualyys (wre> ).

Tha sriesprie . +wuiportibl.. for oparaiing ihe fourteen salt-production units in
wta is the Dmprese Gensolicad. ': 1e incefe, wiich produces approximetely 150,000
tonoe3 of sramilar sea sclt o yeor. Trere are veven salt-process.ng plants, and one
sm.1 brine olonut vsing tre thei.wccmpression system of evaporation which has a capa~

city of V.9 tomex poo hows,

The proces.ing plants cre eqiippad for washing, drying crmehing and screening
or classification. 1The planrts ot vidos and Caimanere leve facilities for all the

(Lsva-Teinsldad crerctioni:  *he othsrs last facilities Tor one o2 more of them.
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Meohanization of the extraction process is our greatest problem, since all the
digging and piling of the salt in the crystallization ponds, as well as its convey=-
anoe to cur piling at the storage points, is done manually, except in a few salt
plants whioh have facilities for mechanized haulage and piling and where transport
is provided by narrow-gauge locomotives and pneumatic-tired tractors, while belt
oonveyors and cranes are used for piling.

Naturel conditions in Cuba

The exoellent natural conditions described below will show how well adapted our
ocountry is for this type of production.

’ l. Favourable climatic conditions due to:

(a) High annual evaporation index, with long dry spells, and low preoipitation
index (anncx 3).
(b) Pattern of almost constant favourable winds throughout the year.

2. Topographical conditions:

Cuba has a long and irregular coastline with a considerable number of flat areas
of firm ground capable of bearing heavy lcads and, although unsuitable for agricul-
ture, well fitted for the construcstion of salt plants.

3. Transport facilities

Owing to Cuba's coastal configuration, on the whole theroc are excellent trans-
port facilities, chiefly for sea transport but also for road and rail haulage.

—

| The major problem confronting us, as we have already said, is that of extraction,
since this is carried out manually and there is a shortage of available manpower;
moreover it is this operation which oconsiderably raises production costs per tonne

of salt.

We believe that mechanization of the extraction process should be undertaken
in two different ways: first, small-soale mechanization, using inexpensive equip~
ment that could be constructed in the workshop of the cmall salt plant itself out of
sturdy and eoonomical oonstruction material should be introduoed in salt plants with
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a production capacity of less than 30,000 tonnes per years; seoondly, mechanization
on a larger scale should be introduced into salt plante with a greater production
capacity (over 30,000 tonnes/year), using heavier equipment.

One of the drawbacks we are encountering as a result of our non-nechaniged
extraction methods is that we have to begin extracting when we only have two inches
(50mm) of sait in the crystallization ponds, since it is at this thickness that we
obtain the highest output per man, If extraciion were mechanized we oould double
or treble the thickness of the deposit, extracting a greater quantity of salt per
unit of area in less time; this would result in more effective use of the orystalli-
zation ponds, since the same volume of production would be achieved through one
mechanized operation as oould be effected by human labour in two or three stages.

In present conditions in Cuba, the labour situation is becoming oritical since
the salt harvest, which takes place between March and September, coincidce with the
season for harvesting the sugar orop and other agricultural activities, Moreover
extraction work is arduous and fatiguing, especially in a hot climate such as ours,

He also have problems with transport within the salt plants and with piling.

In an attempt to solve these problems, workers and technicians in our factories
have made very great efforts, within the limits of their technical oapacity, to
solve the problems of mechanizing extraction and have succeeded in ocnstructing two
small experimental harvesters of their own invention. On the basis of these inven-
tiona, the fifth-year students in mechanical engineering at Oriente University have
designed a set of equipment, now under oonstruction, for the purpose of gathering
the salt from the orystallization ponds, washing it and delivering it to the trans-
port trucks.,

AS can be deduced from the foregoing, technical conditions in Cuba are at pre-~
sent somewhat unfavourable as we laok sufficient qualified and specialised personnel
for this work and therefore have to contend with many diffioculties,

A8 regards the teohnology of solar salt production, this has been developed
largely on the basis of the practical experience of workers and on the soanty tech-
nical material we have at our disposal; tihere are therefore & number of techno=-
logical points on which we would need expert advice.
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Plans for the development of our salt industry provide for the expansion of tp,
country's leading salt plants, one of which (at Caimanera in Oriente Province) is
already being enlarged to a capacity of 150,000 tonnes - a project for which we hgy,
requested United Nations technical advice. We should like tc mention that we woulg
be very interested in any outside experience regarding the automation of the proggeg,
of salt production and in a scientifically-based systcm for the design of new salt
plants.

We have also asked the United Nations for techniocal advice concerning the utjyj.
zation of the mother-liquor, which we are at present discarding, to obtain magnesj,,
oxide, bromine, potassium chloride, etc.

We are also interested in obtaining information on the utilization of wind
energy 80 as to increase evaporation through the dispersicn of brine particles, th,,
obtaining a greater area of contact between brine and air.

We should have liked to discuss a number of other very interesting problems
oonoerning solar salt production, but to avoid making this short summary too 1°"'lthy
y
we feel we should conclude it at this point,

We wish you every success in the oompletion in your work and the best possib),
results,
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HUJU.‘TS 2ol _fi\.\/.;.JSu':S PO BE CulelEL\ OUT

My obiein crude gramular s.li O: wood guality in solar cilb nlants, the following |
requirenents 1ust ¢ ohoerveas |

() 'The brine wusi be allowed fo [low glouly ironm one reservoir or pond in the
. . . . . . o e . ! .
evaporition .rex to the next, in provortiocn o its rizing soecisic fravity (3auné

scale), so that 1t ig kewt clenw: .ad trangoarent until it reaches satur.tion ncint

9} . . . . . . .

(257 cound), when iv can ee Ldaitted to toe crysiollization nsoncs S5 thalt preci- ]
pitation o7 the null on the Hond brttou ¢ hesin. If thiz is done, undesirable
g21ta, which could detract frow the qu.lity oi tuae fin-1 produci, =zre precinitated

)

L e L0
out bebween 7o and 7.5 lawmné.

(v) The vrine flow pust he controlled by »sroper use oi the channels and ponds and
their respective sluicen, al' of wiich are esncciu1ly constructed o scparate brines

of diiflerent npecific Travity.

(c¢) Sudden mingling »l brines o qifferent density ard temperature aust be avoided

since as expliined in the ian rections n orowactioan techiology, this can lead to

decomiosition o “he “rtae.

(d) 'The evapuratinn ared chould ha operated ot n averaze depth of 10 centimetres,

avoiding depths ~ver 1% ~ontimetrenr.

(e) Tin-witer accumaloiing on g€ poer yart of the brine nuast ve dreined off
throush dreainare lrenches ad echsanels by oaeans of overflow or finely adjustovle
aluicos 80 .1s to enwure mexiawn atilication of the Lrine, wrovided there has not

been 1 considerable droo in ils spaciiic arovity.

(f) All nossible measures et be toxen to teed the edges wnd corners of reservoirs
cr ponds and cryst.llivation pans rec from imouarities such as sline, accwaulations

of discolouring aatter wad all waiste products such e wood, 3tonc, etc.
, , , o , . 4 _ .0
(g\ The crystullizition ponds aus. be guporlied with as much salur.ted br1ne(25.5

Jaumé) .5 possible ) Lo deosth of 20 centiactres or aore. At aizsiher brine levels

therc ie less risk of sudden chenges in gpecific gravity and temperature, greater




protection against rain-water for the salt that hos srystalliced on ithe vottow o -
the ponds, greater ecase in efficiently draining »'f rain-water tro. the (on ot the
brine and better opoortunities {ur producins salt ou lurr, fira, crystalline ud

pure grain.

(L) The specific gravily of thc brin¢ in the cr at1livati n ponds ausy b vori-
fied as often as necessary by mecans of a dauné hydrasetier, SO that the moether-

. . N0 g . e
liquor can be removed when it reachec 30 Be, thus avoiding excessive precipitatlon

of magnesium salts.

(i) The salt must be washed with s:furnted brine (if wossible, new oriac with .
specific gravity of 250 Baumé) when it is oil2d ia the mfyatallizatiun puanL, SO A8
to cause dissolution cf the magnesium salis which cryseallige out when the bLrine
reaches 27.) to BUQ Jaumé  and also to ensure thot the a1t ig cleansed of aud

from the pond bottom, pieces ol wood, stone, or any othar extraneous and undesir-

able matter, thus obtaining = whiter; cleoner and purer granular salt.

(j) “The floors and walls of gtocipile arcas or storchouses must be kept clean,
especially before demositing the g1t = an ~neration that should ve accomplished
with the utmost cars to avsid contamination ot the salt and nossible wretage.
(k) The chamnels, pends  toole and iransport =2ad piling eqg.dpment must be kept

clean to void impairing the quality o the anlt.

(1) The crude granular salt produced must be inspected for size, consistency,

colour. transparency and shape.




AEX 2

TIRCHNICAL SPECIFICATIONS FOR THE VARIOUS TYPES OF SALT PRODUCED IN CUBA

Technical Comuaun Common salt Common salt Common salt Common salt Common salt Common
gpecifications salt coarse (for  coarse coarse fine (used fine (used sali
extra softening) (tannery 36; (tannery 11) for human chiefly for extra
coarse consumption feed-mixes) fine
and cther
purposes )
Sodiua: chloride NaCl  98.00% 98. 005" 93. 004 98. 00% 98.5 % 93.00% 99. %
(ainimum)
Moisture (w.ximua) 3008 0.1 % 0.5 % 0.4 : 0.4 § 4.5 4 0.1
Insoliubles ( xi vim) U.l “ - 0073 0.07% o.o.? 0.05". 0.5 A -
Calciam 2nd mawmnesiun 1. % C.5 .. L2 0.5 4 1.0 5 LY 4 -
szlte (uaxiaam)
Grain size 20onm~5mm  20mm—5mm Ge5mm=3.5am 1. bnm=C. Somm C. 7OmmeC. 20ma 0. 80m:a -0. 30mn
minin. 95. 100, minia 23, minin. 35,. aininm, 95,. l.2mn min 35 an 95

Jua maX.5 Smn nax.5,. 3.5mm oo4.100 0.86mm max 10,. C.20 max. 10

1D/WG, 21/7
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ANNZY ?
JSEDOD CADAL
Bvaporation fainfall Dvaporation iainfoall

January ‘110 35 151 14
February 140 25 137 ' 15
Harch 170 20 220 22
April 200 40 212 38
Xay 240 100 ‘ 153 90
June 230 110 205 54
July 280 90 203 30
August 200 160 211 52
Septeaber 150 1i0 170 92
October 130 140 143 184
November 100 50 137 30
Decenber 90 30 122 13

2100 900 2144 335

Note: Tae Indices of evaporation and rainfali re given in mm.









