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1. INTRODUOTION

Purpoge of the kissjon

The UNIDO miesion was organized in response to the requeet by thie Goevernment
of Nicaragua (letter of Resident Renresentative, ..r. Oliden-Lapez to Mr. G. Prlit,
datod 8 April 1970), for a team of tnree ;lamti~s sve~ialiLte neaded by a JINIDO
staff member. The te.n members, Mr. Z.D., Dreaner, lir. K. R~hé ani -eaded by
Mr. H. May visited Ei 3alvador, Nicaragua and Quatemala far the surpoae »f:

(a) Vieiting the UND? Office in San Salvador a.d ITAITI and SISCA ir
Quatemala t0 determine the resent status of ti.e plastics fabricatiorn
industry in Central imeri-a;

(b) Having discussionw with the Government ( INFONAC) and industrial
authorities in Nicaragua to identify the areas needing terhnical
assistance, to assist IIIFONAC in determining the erder of srierity
in order to establish and strengthen tne propese? Plasticu Technolegy
Centre and to prepare official request throw: the NDP Kepional
Office for techni-~al assistance.



2.  ACKNOWLEDGEMUINTS ‘
The team gratefully acknowledges the valuable assistanse received
from: :

Nr. J. Mufti, Deputy Regional Representative in San Salvador;

Mr. J.P, Gibson, Assistant Regional Representative in
Managua:;

Mr. A.Z. Mentano, UNIDO Expert attached to SIECA to adviee
on petrochemical development policy in Central America
who accompanied the mission both in Nioaragua and
Guatemala;

Nr. Eric Ericason, UNIDO Field Adviser, who met the
miasion in Quatemala.
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3. PLASTICS CONSUMPTION IN_C.A-

3.1 Consumption of plastics in the CACk is growing rapidly. According to

recent estimat: figures the situation is saown in:

Table )
Consumption of Plastics Haw Materials (MT) in Central jmerica
63 A 2 D
Polyethylene (LD) 2,600 14,200 21,100 133,600
PVC (compounds) 1,000 5,400 9,700 20,400
All other resing 1,200 5,400 12,300 29,300
Total: 4,800 25,000 43,300 83,300
lio. of enterprises 65 - 105 130
Total personnel 1,350 - 9,900 7,500
Total capital (C.A. $millions) 8.5 - 45.2 80

Source: Mr. E. Ericeson (UNIDC Field Adviscr) and Nr. B. Montano,
UNIDO expert in petrochemicals attached to SIECA.

Js2 According to estimates by INFONAC the 197C consumption in Central
America should reach for polyethylene (HD) 1,100 MT, for polypropylene 4,500
MT and for polystyrene 1,500 MT.

3,3 Resins of Major Impertance in Central America

o 3.1 Polyathylene (Lp)
3.3.2 Polyethylene (HD)

PVC suspension and emulsion resins (alrosdy manufactured ia
Nicaragua)

PVC compounds
Polystyrene
Polypropylene
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Nicaragua has begun, since 1956, the construction of C.A's first and only
petrochemical complex which includes a camstic soda/chlorine/pesticides plant
and a P¥C polymerisation and processing plant. The PVC is currently consumed
eatirely within the CA Common Marke:. Thers are definite plane to estabiish
plants for polyethylene and pelypropylene based on a naphtha oracker.

dud _The Plastice Procepying Lndustries_in Nicazugua

As in the mnst C.4. countri s, the Hicaraguan plastics processing industry
is oparsting on an extremely low level of efficiency, in spite of the faot that
at least a major portion of the eqiipment used im technically up to date The
adbaence of oontinuous supply of reliable te~an:i~al information and the lack of
services and spare paris are primarily responsidle for low output rates. Anotier
mior handicap i3 the fact that highly skilled labour om produetion supervision
hardly exists. In general the industry suffers from disadvantages to be expected
from ite manner of devslopment.

y O ct

The quality of standards observed differ greatly and vary from very low
%o high standards. However, the major portion of the products examined by the
missior. must be classified as fair. The absence of uality control and test
procedurss is one of the reasons why the quality lewel reached today is still
below the U.S. and Buropea: standards. This is also related to the lack of
oontrol msasures on rew materials whicn, primarily, are still imported from
abroad. Iasufficient knowlelge in mould design, maintenance, product design and
inadequate ancilliary equipment, a.4 equipment handling has adverssly affected
the quality of the final product.

In order %0 improve the above mentioned situation in 1970, a Plastios
Techrology Centre (PIC) will be established by INPONAC in Managua with the
objeotives descrided below,



4,1 Scope and Actavitivs of tis “lastics Juchnology Centre
4.1.1 The PTL will provide technical and advisory services to
manufactur-rs, procesaors ané uaers of plastics. It is a noo=
excoutive tody in 1l. matters ot.er than ita own intarnal

mAnAgUT NI t,

The PIC will act as dridge between the Government asd Hrivate

inter«ets 1n L plastics industry.

The PTC wiil also act as a bridge butween tie industry and

the Lnivers::ies ind other edurational and training institutions,
translating the 1ndustry's needs for .anpower in bota quality
and quantity %o the Universities and Institutes and sdvising

tie 1ndustry on future r3 uirements of treined persoannel. 1t
will algc act as & catalyst to ,romote mn~n closer contact
between industr, and the Universitiss t.an tist exists at

praesent.

The PIC will comsuit <1t other intercsted bodies and will
taxe the initiative ir. develeping cuality standards for

plastics produ~ts in both Kicaragua and C.a. and in doiag

the necessary miscionary work to make these acoeptable to all
concerned.

The PPC will contact and co-operute with similar bodies ia

other ocountries, espeoially withia C.A., and will endeavewr

t0 avoid duplication of effort and the laying dowa of specifioa~
tions or rugulations which will hinder C.A. trede in the

future.

The PIC will set uy and maintain a statisticel and information
department on plastics for the benefit of ite members which
should, in the interest of geod public relatioms, be available
to other interested bodies within resscaable limits. This
department should alsc undertake publication of miletine

for membery and should ,romote piblication of apprepriate

information and articles on the plastios industiry ia other
Journals.




L2)a] The oduocational programme of PTC espsoialiy the guidelines
on seminars, training r~ourses, profuésional meetings, ete.
are more specifically Aaitl.oned in "Suggested dorking Plan
for UN1DO Experta® (5.3)

422_Locatiop

The sponsors (INPWFAC) decided to usu for the vegianing the building
of the forwmer Airport in Maragua. Thuse fanilities are used for the time being
as 2 Pood Teohnolcgy Laboratory sponsored bty the Banco Cantral de Nicaragua
(BeN).

4:4_Available Jpece

One spacious veranda-like room where all testing equipment could be casily
installed. One smaller room where laboratory work could be performed. One
very small room but sufficient for office wark ani file cabineta. It can be
expeoted that after Wwo to t.rua years more spacious farilities will be necessary,
but for a fagt start the above promises should b adequate.

4.4 Internal Oxmppigation

The Plastios Techaology Centre will be incorporated as a national non-profit
foundation in aceordance to Nicareguan laws. The possible spoascrs in addition
to NIPOMAL, say include Banco Central, the Lniversity of Nanagua, POLYCASA
and perhaps the Plastiocs Divis'ons of soms of the Central American manufacturers
asseoiations. Private firw willi be invited at a latar date to join as
mesbers of the PIC.

5. ROEEIS FU CRKING SRS OF T PlASTICS TSCHEQIOGY CRNTRE IN NICARAQUA
™e UNIDO alssion in consideration Of the above meationed situation womld
suggeet the fellowing werkiag plan for the starting period of PIC: '

= Assistance Wy four UNIDO experte, whose dulies are desoribed
usder 9,1,




- Sominare with WNIDO's experte padticipation ancording to 5.3

- Regarding testing equipment for plastics, soveral specinlized firme
have been alroady anformally contacted as indiocated in 5.2

- A training prograame should be initiated as soon a8 possible under
tae guidance and instructions of ‘tua INIDO experts to aolve the

most urgent problams of the plastics nrorensing industry.

pTY !taff of the Plustics Technol-agy Cuntre

5e1,1 Director (Nicarsguan citigzer Wwita a Univerally education,
preferably in ciemical ungin-ering). Streng background in
plastics tecinology, fumiliar »ith the spocific local conditinas

in Cuniral Ameriray xnowlvdge of Baglis'. necessary. Pull

time employed.

541,2 Tocinician {Nicaraguen ritizon) with good background ia
proceasing, applications una teating of plastics, knowledge
¢f Snglish useful. Pull time empleyed.

5,1, Managor (UNIDO export, 6 montis). He will advise on the
organization, managensnt and operations of the Plastics
Technolagy Cuntre, For tiese purposes, he will discuss
with piastics manufacturers and converters in establishing
the order of prioritics in solving the problems of the industry.
Thes- inclule, specifications for tosting and ancillary
equipment, snort and long r nge prograsmes of work inoluding
future technica. assiatance roquired by the Centre. In
collaboration with other experts, he will design a training
programme to be arranged by the Certre. Qualifications -
plastios specialist with extensive exporience in the abowe
field. Language: Spanish and English.

5s1s4 Plastics technoligist (semi-finished goods) assigned by UNIDO
%0 the Plastios Teohnology Centre for 6 months. He will advise
the plastics converters about up~to-date techniques in
extrusion, spread-coating, laminating, printing and other
finishing processes in order to improve effiocienay, qualiyy
of products and to introduce new processes. He will advise on

S e 0t b
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tooling in the above area and take—off aystems. In
oollaboration wiu thw PMAEZGE 0. Cae Tontr -, he will

advise an th. training programe: . lated to nis £i 14 cf
competonce, Qualificati:nc = plasciics chgineer witn e¢xtensave
axperience ir the ibove ir.a. Language - Spanie’. and Engliasc.

22lsd Plastica tornolegast (finighed and shored articles) agsixned
oy UNIDO for ¢ montiia tc the Plastics Tecanclogy Centra.
He will work ir tne Plust rs Ternoloky fontre to advise tae
convertera inju~tion mculdiing, tlow-moulding, blister formang,
rotatiocual casting in order to improve efficiency, juality
of products and to introaduca Ap=~to—-date tochniues. He will
alsc advis: n moul! 4esi,n and mouid ma .ing. In collaboration
Mith the managur of tae Centr v ot #ill adviase on a training
programme realated w nis fieid of ~omputanca. Qilifications -
same as No. 5.1.4.

3:1,6 Plasting {21ty ~ontrol cx ert ascigned by JIDO for 6 months
to tie Plastica Tecanclogy Tantre  He will work in tae Centre
to advise ine marufar turers and couverters on testing, quality
control and standards. In rollabcration with Instituto
Centroamericanc de Investigacion Tecne. y Industrial (1CAITI),
he wil. work un establiishing atandard:s to be adapted for
Central Arerica. Quelifirations - same ag lo. 5.1.4.

d:<_ DeaSiAg Bguipment reqvired Yy the Plastios Tochmology Cantrs
During his visits to Buropla. tic and Achema in June 1970, Nr. Dresnor
tock the epportunity of disoussing with several specialised firms manufacturing

oertain plastics testing equipment considered wuitable for the initial phase of
operations of the PIC in Niocaregua.

dafal Uteconique Indnstrisl d'fnglien, Engien (8 and 0), Prance
daRed The Bmall Pover Kachine Co. Ltd., South Harrow, Middx. U.K.
d38:] Llhomargy 8.L., Draveil, Prance
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Ss2;4 CAMIL, Maisons-Alfort, Pronce
De2.5 Diproma, RRoubaix, France
5¢2.6 Veortex orks, Tetbury, Gloucesturahire, U.K.

9:2.7 Brabender A.i., Duisturg, Germany

Details of the offurs will be studied by UNIDO and will by discussed with
INFONAC.

Although ti final choic: rests with the PTC, however, the mission would
consider the "Combin:d Tect Plants”’ of 5.2.4 with multipurpose uses as one of
the most suitol : aquipment to be scquired by PTC beoasuss the squipmont has
the follewing salient foatures:

(1) Zleetrical heating: d“OtC, possible increase up to 350°C (without
lubrication). Suitable for processing plastic materials, rubber

and any pasty or h.rd products.

(2) 2 Rell Mixcr: Preparation of plastica or rubber mixes. Production
¢f compounds or naster-batmhes. FProcessing of pastos, paints,
printing inks, etc. Aging tcsts of poly«thyl:ne on heating and
rotating rolls.

(3) Celender: Drawing of snects, laminatiea on baoking materials

(textiles, japer, m:tals).

(4) Extruder: itk or without bult conveyer and granulator (rcmovadle).
Extrusion of plastic- or rubber. Production of strips, Wubes,

electrical ocables, etc.

(5) Blade Mixcr: of high power, op.rating as a small internal mimer.
Heating and cooling. Two apoeds. Suitable for producing very
thick and viscous compounds.

(6) Coupression Prass: 10 to 12 tons - 250 k‘/ouz = 2 or 4 platens
upon requcat - heating and oooling - soulding - wilcanisation -
lamination - cutting - forming.

(7) JInjection Pruag: for plastics (16 g.)

(8) Qven: for pru-heating or aging, with or withoud osone, hot aip
vulcanization.




Cost approximately Us§l2 4000,

In addition, a Brabender piastifingtor - extruder (various typea) of
5.2.7 should be considered. Cost ¢, "roxamately US$l5,900,

223 Buggested Werking Plan for UN.DO Experts

dadel
Sadsl.]
dodels?

Kanager (co-crdinator) of t.r Plantics Ternnolegy Cantre
Intarnal organization .and nollaboration serheme with sprnsors

8cheduling of seminars and conventions, invitations to
participants, mpluslzing the none-profit and indepande:t
raaracter of the Plasting Tuchnology Centre

Promoticn: Scove und activities of tie Plistics Terc.nolosny
Centre request:n; rollatoration with plastiss processing
firme in Central anmeriea

Brieiing of Julii's te:nnologista, wnd directives for the first
convention and seminar. T.e entire worein  prograame has to
be well planned and excruted. If tue selected equinment at
that time 13 still not inatalled, the Manager has tc set up a
progremme in ~cllabnration with POLYCaM w..ieh 18 willing to
malce availabloe their iavoratory equipment for demrastrations
on & limited scale, in ordor .aot to be interru;ted in their
routine testings.

Plastics Technologints {semi-finighed and saaped articles)
Visits to plastios processing firms working in Whis fisld
Programming of seminars and demonstrations

Instruotions on plastics processing

Mvioce on up-to-date tools, repairs and design of moulds
Setting up of training programmes for techniciana

Plastios Teohnoiogist (finished shaped artioles)
(same as under 5.3.2,1, 5¢342:2, 5.3.2.3, 5.3.2.4 and 5.3,2,5)
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D234 Plasti~s Jwility Control Technoloagiat

5.3.4.1 ZBvaluation of raw 3.terials, bamic resins, plasticisers,

stabilizers, pigments, fillers and lubriceats

5.3.4.2 Evaluation of finished goods

Setaded Heat st tility toste
D33.4-4 Light stability tasts
1
i
|

533e4.2 Aging tests
Da3.4.5 Mechanical properties tests

5e3:4-1 “silaboration witi LCAITI en setting up of Centrel Amoriocan
standards 1n vie. of tue (reeafir local ~onditions including

toxirity tests.

. RECOZENDATIONS
61 The problems for t.e Nicaraua Plas:iics Industry Lave been indicated in
the main text of tne report, These problems are neitier new nor peculiar
Jicaragus or Centrai america, but have been met by srooessors during the develop~ ]
ment of tae plastics industiry of most other n~ountries. They are iiowever, likely f
to become specially urgent 1in .icurajud during the rnext five years, due to the
accelsrated rate of growti re: [uired by e develooment of domestic production
of thermo—plastic resins and end products. Given time the Nimaragua industry
would solve its yrovlems as the plustios industries in other countries have done. |
However for Nicaragua time is the limiting factor and assistance is urgeatly needed

to speed up the process and direct tie wicle development on proper lines.

8,2

|
‘
2 UNDP and UNIDO could do muca to help and tnese recounendations are designed
principally to assist in the development of a reruest for siort tern assistanoce

by four plastics specialists described under 3ection 5. The work of the UNINO
sxperts will pave tha way for a more extensive progrime of UNIDO technical
apsistance to the plastics technology centre in the form of experts, fellowships
and equiﬁuent lasting 3 — 5 years envisaged for 1971 - 72. Ila tais connexiomn,

INPQHAC should make the official request for the four short term sxperts a8

goon as possible.




§:1 In the ,resent early ata~es of tie sstablisnment, the organisation of t.e
PIC is rather rudinontary and its functions rot /et dcll defined. It g

ossentisl therlore that t.- statute am by—laws of tae cerntre 3i.mul? 'e c3tabl.shed
without delay.

$:4 1t is necessary to ensure tiit wien outside aseistance guch as that to be
nrovided by UNIDO 18 being uued, d1ecaragua co.nterparts of ability aie available
30 that the axperts' halp ma: b tranemittcd ani .sed to t..s vest advantag-.

63 The PIC alould infom ‘IDO on all f.ture devaziogments wd on ‘ne implementa~
tion of the ‘roject throug: ex <rts 298ign2d by RIILO.

M INPOUAC s .0uld encourage t.e ~entre to 28tab.isi and develop contacis witi.
similar institutions and with sriv.te ranpanisa both 1n Central Amerira and
outside. An important yart of t.ig process could be the regilar orgunization

of conferences, seminars and extibitions :n w'ic. other roartrics would sarticipate
by sending lecturers and ex:1bita. One of t.e functinns of t.s JUIDO axperts will
be %0 assist in varrying cut thie partiruiar parpose,

€] The PIC in collaboration wit: the UNIDO X arte snoulu develop suitable
triining courses for implamentation for traiun opurators, specialist craftepen
and technrcians, getting vutside aelp in the lyout of the ~ourses and 1n the
ieaching as required., Arrangements should be made for industrial fellowships
waloh will perwmit lomal personnsi to gain ex erience Af th: industry in other
oountries,

6.8 Quality oontrol measures should bs initiated as a matter of gruat urgenoy.
These should start on the inooming raw materials and co on to finished produocts.
Such measures do not need to wait fo: development of official standards. At least
they will ensure consistent quality even if it is not high enough to meet the
eventual standard and the information obtained from them will be of inestimable
value for the development of the final standards.

£:9 In e near future DIPONAC and PIC siculd work it in consultation with the
short tere UNIDO experts a detailed plan for further assistance by UNIDO including
sxperts, followships and equipment %o begin in 1971 - 72,
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