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The following abbreviations are used in this dooument:
ABT™H American Society for Testing and Naterials
cIQ Chamical Research Cemtve (Cemtro do Imwestigaciemes Quimiocas)

The designations employed and the presentation of the material in this
dooument do not imply the expression of any opinion whatsoever on the part of
the Secretariat of the United Netions concerning the legal status of any
country, territory, city or area or of its suthorities, or concerning the
delimitation of its frontiers or boundaries,

Nention of firm names and commercial products does net imply the endorse~
ment of the United Mations Industrial Development Organisation (UNINO),




ADBTRACT

As part of the ongoing projeot "Corroeion protection in chemiocal plants
and other industrial installations" (DP/CUR/74/002) that is being carried out
by the United Nations Industrisl Development Organisation (UNIDO) as sxecuting
agenoy for the United Nations Development Programme (UNDP) and in response to
a request from the Govermment of Ouba, an expert in oorrosion protection was
sent on a two-month mission to Ouba, The mission extended from March 1977 to
May 1977, The expert was attached to the Chemical Nesearch Oentre (Osntro de
Investigaciones Quimicas - CIQ) within the Ministry of Chemical Industry,

This mission was a follow-up to the mission the expert carried out in
1975.1 The expert observe’ work at CIQ and, together with personnel of the
CIq Painting Department, visited chemical plants,

The expert conoluded that the original objeotive of the project, namely,
to establish the technical capability for s.udying and applying corresion
protection, had been achieved to a large extent,

1/ See IP/ID/3BR,A/32, i 1
|







OONTIITS
Sanlar

mmlﬂ .0..‘.l‘ll'llll'.ll“.““‘l.l“l‘lll.l.lll.l

I‘ mm' ...lll.ll.ll.“‘....“ll“l.“...ll...lll..ll‘l‘l

ml l....ll.lll‘.‘.ll“‘.ll‘.""‘.l‘l“l"l.‘l“l..

The Department of Fainting at the Ohemioal Mesearch

mﬂ*“ .‘ll‘llllll.llll.ll.‘...l..".l‘l.l..."'l"l‘l..

Mtary visits R N Y N N RN N R R R R I

:Il mxa‘mmm’ C8020000000000 008000600000

) Job mt’t*ﬂ AR R N RS X AR R e T
11, Salt water spreay equipment R Y T

15
16




p——

INTRODUCTION

As part of the ongoing project "Corrosion protection in chemioal plants
and other industrial installations" (DP/CUB/74/008) that is being carried out by
the United Nations Industrial Development Organisation (UNIDO) as executing
agency for the United Nations Development Programme (UNDP) and in response ‘to &
request from the Government of Ouba, an expert in corrosion protection was
sent on a two-month mission to Cuba. The mission extended from March 1977 ¢o
May 1977. The expert was attached to the Chemioal Research Centre (Centro de
Investigaciones Qufmioas - 0IQ) within the Ninistry of Chemioal Industry,

Sinoe 1970, the Department of Corrosion of CIQ has been providing advioce
to chemical plants on oorrosion probleme. In 1977, the Department was
divided into a Department of Painting and a Department of Corrosion.

Thic mission was a follow-up to the mission the expert carried out in
1975.U The expert observed work at CIQ and, together wi‘h personnel of the
CIQ Painting Department, visited chemiocal plants,

The expert conoluded that the original objeotive of the project, namely,
to establish the technioal capability for studying and applying ocorrosion
protection, had been achieved to a large extent. He found that Ouba's technical
oapacity to deal with corrosion had been enlarged considerubly during the last
two years. Many corrosion engineers had been engaged and wers working in plants
that had no such staff in 1975. He observed that the engineers turned to CIQ
for advice,

—— eme—— [}
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The painting standards the expert prepared in Cuba in 1975 are under
review and will be adopted in the near future. The sand-blasting section set
up in Cuba in 1975 is working satisfactorily with the compressed air available
at the plant but at present is still a mini unit.

After the mobile diesel compressor becomes available, the 0IQ staff
who have already been trained ocan transport it to factories for on-the-job
demonstration, with the goal of training plant personnel in faster methods of
surface preparation,

A new outdoor exposure station is being set up at Quanabo in addition to
the small one at Viriato beach that belongs to the Institute of Oceanology of
the Academy of Sciences and was set up in 1969, The tropioal-marine atmospheric
exposure station for the evaluation of the durability of protective coatings
as recommended in October 1975 had to be abandoned because of laock of funds
and failure to obtain permission to use the land for this purpose.,

The Department of Painting was formed in January 1977 when it was
separated from the Department of Corrosion, It now consists of five unitsi

Evaluation
Formulation
Applioation
Sand-blasting
Metal spraying

The total number of personnsl is 18 in all five units, but the sand-
blasting and metal=spraying units are not fuctioning beoaune:

(a) The eleotrical oompressor with whioh sand-blasting was being done in
1975 is out of order and the mobile diesel unit provided by UNIDO has not yet
arrived, The hopper for the sand-blasting has not been fabricatei yetj

(b) The eleotrical connertions for metal spraying for 440 volts has not
been available sinoe mid=1975. Plastio spraying is, however, being oarried out
and studied.




The first three units mentioned above are werking smoothly with each
WAit housed in a separate room with its equipment, On the whcle the units are
well organized, each unit having its own supervisor who is adequately qualified.

A mini-exposure station is housed on top of the terrace at the Centre
and serves as a guide for painte and waxee formulated in the departaent.
Primers, zino-rich paints, enamels,bitumens and waxes are being studied. A
relative hunidity exposure bench with samples has aleo been installed. A
wet~ dry bulb unit is alec housed here.

Surface preparation panels are also being exposed and studied.

Of the two fellows awarded grants by UNIDO ene is already at work and
the second candidate will be leaving for Madrid in the first week of April.

The Department has established a good working relationship with
industrial establishments throughout Cuba and is ocultivating it diligently,

Lasiony yisite

The expert revisited the faotories he had visited on hie earlier mission
and reviewed the recommendations made in 1975. His findings are summarised
below. A working scheme to check and follow up reports every three months
has been established. Additional work as called for has also been implemented.

Ifcnica Qubana, Rulp and paper Rlant &t Chrdenas

Thie plant received reports and visits regularly from CIQ. Panels have
been set up for exposure study exactly as recommended in October 1975.

The total oonveyor system will be replaced by early 1978, and even the
bagasse storage flooring recommendation of 1975 will not be necessary, sinoce
bagasse will be oarried automatioally by oconveyors and not by fork-lifts
anymore,

No true severe oorrosion problem exists at this plant; the oontrol panels
set up are in good condition.

Easiiliser Rlant at Cisnfuages

The expert undertook a detailed inspeotion of this plant together with

staff of the Department of Inspection and Maintenance and 0IQ engineers during
the plant shutdowm,




The major problem was the erosion of the bituminous coating of the
interior of the ccoling-water lines.

On visual inspeotion of the 48-inoh intake section along its total length
it was observed that the pipe was originally cocated with a hot aluminium
spray that had been overcoated with a hard bituminous paint. Since it is a
direot intake and does not incorporate filter beds, heavy deposits of fouling
organisims - marine organisms suoh as barnacles - settle in the layer of silt
deposits. The barnacles then grow and force their way through the silt until
they are firmly attached to the paint. These interior spaces, 80 easy to
descale and protect during oonstruction, are relatively diffioult to work in.
The best method of removal would be to use brass or aluminium scrapers and
carefully sorape the barnacles off without damaging the bituminoue paint
ovating.

The aluminium coating was oompletely intact and even the bituminous
coating was in good oondition. An air line delivering compressed fresh air
ocan be provided and run near tc the area where the desoaling is in
progress, Two teams of six men each should enter and scrape the surfaces for
short periods of two hours alternately, until the areas have an inspection.

Since the method is time-consuming and diffioult, the workers could be
offered an incentive to undertake the job, The 24~inch pipaline above ground
wae inspeoted,and it was observed that specifically the problem was the same
along long running lengths.

However, at bends, T oconnections and elbows, the erosion had removed
both the bituminous ooating and the aluminium as well. Here the expert
recommended sand-blasting of the affected areas and ooating the same with four
ooats of an epoxy ooal tar hard ooating to a thiokness of 200 miorons after
& primer coat of gino-rioh epoxy - thiokness of 50 miorons.

On surfaces where the bituminous coating has eroded and worn off, a
touch-up ooat can be given with the same bituminous ooat of paint ac used
thres years ago.

The most important point is to remove as far as possible all depomits
from the interior surfaces before painting and to ocarry out a detailed inspection,
keeping in mind the hasard of fumes and the safety of the workers.




Eactre uinica. shaaiosl Rlant At SaSA

This plant was visited with two representatives of CIQ. The expert
found it encouraging that the staff of the Department of Corrosion Maintenanoe
and Painting had been expanded to 15 and that oompressed air points with
standard couplings were being placed at key spots all around the plant to
operate the pneumatio chipping hammers, at present the best method
used here for surface preparation. The plant personnel have been well
trained in the exeoution of oorreot methods of surface preparation and
applioation of paints. A record is kept on inspeotion and maintenance.

The expert stated that he would dispatch direct from India two copien
of the Internstional Organisation for Standardisation (I80) the Swedish
Standard, "Rustgrades for steel surfaces and preparation grades prior to
protective ooating” for evaluation and guidance during maintenance. He
recommended that on arrival of the portable diesel compressor, CIQ demonstrate
its use to the plant teohnicians and engineers so that sventually they would
fabriocate their omn unit.

He also recommended that the hypochlorite storage oonorete tank that
had been painted with epoxy paint as he had recommended in 1975 be overooated with
two ooats of epoxy clear laoquer, since unfortunately they had as their final
coat a red epoxy whose pigment was leaching and colouring ths hypoohlorite
stored therein. This would seal off the pigment oontamination.

The perchloro-vinyl paints imported from the Union of Sooiet Sooialist
Republios, whioh wers being used on surfaces, should be replaced by
chlorinated rubber paints, whioh are manufactured in suffioient quantities in
Ouba and whioh give a very thiok and strong protective ooating in areas exposed
to heavy corrosion and lesser surface preparation is needed, This plant
should standardise on this ooating and also bituminous ooatings with an
admixture of mioa for their needs.

The expert inspeoted ths 18-inch pipss that had been coated with a
bituwminous paint to protect the surfaces from underground corrosion and found
the coating too thin for this purposs. He recommended that a fine silioca
sand be mixed with the next bituminous ooat, which should be applied before
the pipes are laid underground to a thiciness of 150 miorons.




All aluminium corrugated sheets should be treated with an etch primer
prior to overcoating with a sinc ohromate primer and finally overcoated with

chlorinated rubber paint. Since this procecdure was not followed in the old
aluminium sulphate plant, the paint skin has broken down in areas where the
paint was not bonded well with the sheets.

The maintenanoe at the chlcrine plant is a very good example of oorrect
maintenance. The repair of steel strustures, whioh prelongs the life of the
trusses and roof, is oarried out efficiently. Proper methods of surface
preparation, inspeoction and painting with ohlorinated rubber painte are used.
The maintenance department should be especially oommended for its work.

ks Nitreifariiliser plant Al MAtansad

The expert discussed the recommendations he made in 1975 with twe corrosion

engineers of the plant who wanted a clarification on the specifications, sinos
a maintenanoe painting programme was to begin in a few days. The expert had
recommended a bituminous paint for the atructure of the conveyors, i.e. for
the underside metal parts,ochannels etc., and a ooal tar epoxy for the main
supporting struotures, such as cclumns. The painting was to be carried out by
the end of April 1977.

The enginesrs at Cuba Nitro were anxious to know the approximate number
of man-days that would be required for surface preparation and painting in
each unit, and the expert reviewsd the situation in each and assessed the
requirenents.

At present only 6 painters are employed in maintenence, but 14 are
required as a minimum. During the shutdown approximately 20 painters and one
superviscr would be adequate tc complete each unit in about one month,

In this plant the maintenanoce painting should have been oarried out in
early 1976, However, due to various factors it had been shelved. Now
immediatie action should be taken, sinoe "deep pitting" corrosion has set in,

Aaxeners. raxon Alant at Matansas

The expert reviewed the recommendations he made in 1975 with two senior
engineers from CIQ.

In the sulphurio acid plant the leakages and overflow of acid that is
causing corrosion should be oontrolled to save the paint films. Since heat-
resistant paints containing silicones are not available at this moment in Cuba,
the areas (ohimneys, hot lines tanks etc.) should be painted from time to time
to save all ferrous surfaces.
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Panels exposed by. 0IQ on the racks were examined and found in good order.
They alsc revealed that no bituminous or aluminium paints could be used hers
for exterior purposes.

The solventless spoxy metal panels prepared by CIQ and hung in the fan
chamber for studying this type of paint film (tested for 3 months) were in
good order. Results will be studied further as recommended by the expert.

A new sodium sulphate recovery plant is being oconstruoted here costing
1.5 million pescs by a Japanese firm. The oivil engineering will be executed
by Rayonera. The area for the plant had been cleared, compacted and laid out.
Water had been encountered in the subscil whioh contained sulphates. The
expert recommended that a pit trench 18 inohes deep and 12 inohes wide Dbe
excavated around the periphery of the area into which calcimine could be

sprayed from time to time (every month).

T e
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1I. OONCLUBIONS AID MNOCIBEMBATION

After o dotailed review of the activities at the Chemical Research Oentre
sinoe 1975, the empert is of the view that the division of the Department of
Oorrosion into a Department of Corrosion and & Department of Painting has becn
very successful, New products for painting and priming have been developed,
Surface preparation and cleaning methods, an integrel step in the process or
protection of manutacture of metal struotures and equipment, are chosen with
greater cars,

1. UNIDO should contime to suppert the preject in 1978,
2. mwwmtmumuammum
present plant needs,

3. mmumnmmuwmmummtﬁo
studies and research,

4. Development of new sophistioated industrial ocatings fer the chamiocal
industry that has recently beem started sheuld oontimme,
Se mmwmmnwmmum“.

é. Send-blasting equipnent should Yo weed in industrial inetellations.
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JOB DBSCRIPTION

Corrosion expert (dealing with general subjeots on
corrosion protection)

Havana, Ouba,with trips within the ocountry
8ix aonths
March 1977

The expert will be expecteds

(1) To assist in planning applied research, both ourrent and
future, carried out by the Chemical Research Oentre, on
corrosion problems in chemical plants and other industrial
installationsy

(2) To provide advice through the Chemical Research Centre
concerning protection against corrosion in the following
chemioal plants and industrial installations:

Nitrogen fertilizer plants

Basic chemical plants (salt, sulphuric acid, chlorine,
oaustic soda etc,)

Mineral processing plants (nickel, copper etc,)
Suger mille and their augiliary installations
Plants and installations in the light industries

Food-processing plants and installations (brewsries,
dairy products etc,)

Maritime transport (merchant marine and fishing fleet)
BEnterprises importing iron goods
(3) To study the results obtained from investigation of those

chemical plants and industrial inetallations in respect of
the coatings and materials used for corrosion proteotions

(4) To select suitable methods of testing corrosion,
Spanish desirable, English acceptable

University degree in chemioal engineering or chemical
technology with extensive experience in corrosion protection

-
pS——
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BALT-MATIR SFRAY IQUI MR

Salt-water spray equipment (Constant Level Acetic Acid Salt Spray
Testing Apparatus, E,W, 11 65 A type, manufactured by W, Canning and Co, Ltd,
Bimingham, United Kingdom), was delivered by UNIDO to the Centre in October 1976,
It was installed during the first week of January 1977,

A trial run was made on this unit during March after obtaining the test
specimene and the salt and distilled water required for a short mun. CIQ
found that in 3 daye 48 litres of salt solution was consumed or 2.5 kg of
salt or NaCl pure for analysis. Distilled water was also readily available. '

salt spray equipment. On referring to the ASTM Standard for the Acetioc Acid-
Salt Spray (FOG) Testing B 287 - 62 (reapproved 1968) it was established that
the unit should be put into operation immediately by obtaining regular salt
and testing to see that it does not contain more than 200 ppm of total solids
free of nickel and copper and on a dry tasis not more than 0.1$ of sodium
iodide and 0.3% of total impurities; the amount required per day would be
approximately 0.64 kg and the Centre oould manufacture its own requirements
in the laboratory,

The expert was requected to help ascertain the exact requirements of the i
1
i

The expert recommended that the oompressed air line that is at present
delivering traces of oil be cut at a section and two goose necks be installed,
one ag a water draw-off with a nipple at the bottom and the other with a
detachable nipple approximately 2 feet long packed with asbestos fibre.
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