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1. Summary 

A three day meeting for discussions was arranged by the Centro de 

Investigación en Quimica Aplicada (CIQA) ao the first activity in the 

implementation of thoir UNDP supported project  on  "Plastics in Agriculture". 

Four UNIDO experts made individual presentations.    As a result of these 

discussions,   the experts then advised CICA on the detailed work programmes 

which should be implemented to enable the project  to proceed effectively. 

Ono recommendation has been made. 

2. Recommendations 

It  is strongly recommended that the Mexican National Council for 

Science and Technology (CCNACYT) be officially given the responsibility 

for implementing the necessary co-ordination between all parties with a 

common interest in the development and application of plastics in agriculture. 

Without such co-ordination,  experience has shown that time,  special skills 

and resources are needlessly wasted and the transfer of technology is limited. 

3. Introduction 

Four experts, Mr. A.D. Clarke, Dr. M. Cuariento, Dr. G. Pruzan and 

Dr. B.  Werminghausen, took part in a three day informal seminar organized by 

CIQA at which some nineteen papers were presented.    These covered a wide ran^e 

of subjects from the weather and conditions in the regional semi-arid area, 

social aspects,  statistics of the current state of the plastics industry and 

details of current work programmes where plastics in agriculture are being used. 

Mr. M. Youssef, UNIDO staff member, gave a short  introduction of UNIDO's 

participation in the CIQA project of which this meeting represented the first 

activity. 

The experts then held detailed discussions at CIQA with six staff members 

to finalize the details necessary for the execution of the project.    Each expert 

prepared a report and this report represents a summary of their observations. 

A.      Findings 

There is much very skilled and competent work being undertaken in Mexico, 

both by the public and private sectors, which involve the use of plastics  in 

agriculture,  the items on rainwater harvesting and on advanced methods of 

irrigation were outstanding.    However,  the all  familiar pattern that has been 
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observed in other countries wa3 in evidences here,  namely no centralised 

co-ordination of these activities.    Thus scarce and valuable trained manpower 

resources are being wasted. 

The Mexican Committee for Agriculture*,  although active,  seems to have 

lo3t the support it had some two years ago when they organized the first 

National Meeting on Plastics in Agriculture.    Efforts are being made to rectify 

this. 

Much of the experimental work undertaken suffered through poor quality 

plastics being used,  and these were produced in Mexico.    There appears to be 

a lack of norms and of quality control.    This situation has to be rectified 

and the determination of product parameters of performance for agricultural 

applications is one of the areas of ClQA's project.    There is also a requirement 

for upgrading of plastics processing sector personnel through training programmes, 

It is strongly recommended that the responsibility for implementing the 

necessary co-ordination between the Ministry of Agriculture experimental 

institutions, the extension service, the Ministry of Industry's interests, the 

polymer producers,  the processing sector,  farmers and growers1   interests, CICA 

and other interested organizations should be officially placed with CCUACYT, 

the Science and Technology Council of Mexico. 

Experience ha» shown that without such co-ordination,  the whole research 

effort is dissipated and only a few people receive the benefits that can be 

obtained from such work.    Through a co-ordinated effort, all work to a common 

goal to achieve higher agricultural outputs and thus more profit  for the farmers 

and growers, particularly at the medium,  small and peasant levels. 

The experts were in agre eance that CIQA must get their growing programme 

•tarted by October 1979 and full discussions took place regarding the layout 

of the agricultural plot,  the type and range of experiments to be undertaken, 

as well as details on how the crops for these experiments/demonstrations should 

be selected.    It was agreed that the project co-ordinator should be made 

available for the project  in August 1979 and a plasticulture expert in 

September 1979t  so that they would be available for the start of the practical 

work involved. 
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Copies of the individual  expert  summaries of papcrr, presented and their 

observations are included as Annexures to this report,  together with details 

of the agenda of the three day meeting.    A summary of the sessions from 

7-8 June  1979 is also included as an annex. 
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UNIDO MISSION TO CICA AT SALTILLO,   4-8 JU3E 1979 

1.    Summary of an  informal talk. 

An informal and illustrated talk reviewing agricultural applications of 

plastics in developing countries was given.    This covered the use of greenhouses, 

tunnels, mulching,  reservoirs,  canal lining,  water distribution,   irrigation 

systems and some miscellaneous items as nets,  wind screens,  and plastics 

components for spray units. 

Information regarding quality of plastics and the need to make to 

performance standards to guarantee the farmer/grower an effective material 

was stressed.    Methods of utilizing re-cycled material in other countries was 

outlined and some of the agricultural applications where this has been used, 

waa discussed. 

The need to co-ordinate activities in the development of plastics in 

agriculture through National Plastics in Agriculture Committees was stressed. 

The prime need to develop a bridge between the Ministry of Agriculture and the 

Ministry of Industries through their representation on a National Plastics in 

Agriculture Committee was made as experience has shown that without this 

bridging and inter-ministry co-operation,  the transfer of the technology to 

the farmer does not effectively proceed.    It was pointed out that plastics are 

being used a» a tool in increasing agricultural productivity and each and every 

application has to be tested in each country's conditions to establish both its 

•uitability and its economic effectiveness.    The problems that can arise if this 

is not done, were also illustrated. 

2.    Observations 

a)    The comments made by various speakers indicated that the plastics 

processing industry does not produce to standards or operate quality 

control procedures for materials used in agricultural applications. 

There appears to be a need for training within the plastics processing 

sector if the industry is to effectively develop its products to meet 

the agricultural requirements.    It can also therefore, be suggested 

that these deficiencies will also reflect in other application areas 

where product performance is of prime importance. 



b) Although there is a Mexican Plastics  in Agriculture Committee which 

effectively orcanized a national congress two years ago,   it  has recently 

lacked industry support to organize a second con-ress which was scheduled 

for this year.    There is no representative from the Ministry of Agriculture 

or the Ministry of Industry on this committee.    Such representation is 

required through the appropriate national research institution and extension 
service. 

c) The papers presented show that there are intelligent  skills currently being 

effectively utilized in carrying out various research and development 

programmes in selected areas of the application of plastics in agriculture. 

Both the public and private sectors are involved in these developments but 

it is very clear that these scientific efforts are not coordinated into a 

national development operation,  thus losing the maximum benefits which could 
bt gained. 

The work that has been undertaken is in the mam objectively oriented and 

well performed.    To maximize these development efforts,   it is recommended 

that CCÎTACTT,  the Central Organization for Science and Technology would be 

the most appropriate body to whom responsibility for achieving the r-cessary 

co-ordination should be given. 

d) The need to involve the Agricultural Extension Service at an early stage 

in these types of developments, does not appear to have been appreciated. 

It is necessary that a link be established between these research and 

development programmes and the agricultural extension service since they 

need to be trained in the nature of plastics materials and their specific 

properties whilo on the other hand,  they can normally make valuable 

contribution« of a practical nature to the programmes b«ing undertaken. 

Additionally, closer links with plastics processors also appears to be 

desirable to avoid some of the quality problems that have been currently 
experienced. 

•)    CIQA's project will provide a centralised centre for information on 

plastics properties as well as being able, to develop formulations to meet 

specific needs.    Its programme of demonstrations will enable it to develop 

first-hand information on the physical performance of plastics,  as well as 

a first-hand knowledge of the agricultural problems.    Thus CICA should 

eventually be able to act as the technical bridge between the plastics 

processors and the agricultural research institutions as well as with the 

ultimate user - the farmer. 



- 3 - 

PLáSTICAS rei LA ATTCTTLTUTU 

by Gregorio Fruzan 

A) RESUMAI DEL TPABAJO PRE3EIITAD0 511 LA RSUÍIIOIl SE SALTILLO 

Luego de compilar conceptos con respecto a las diversas posibilidades 
de aplicación de los plásticos en la agricultura, variedad do materias 
primas, utilizadas y productos obtenidos, se consideraron aspectos que 
hacen al éxito o fracaso de diches aplicaciones. 

Se suminestraron ejemplos como los de pelinelas y tuberias plásticas, 
teniendo en cuenta las etapas para 3u producción y utilización: materias 
primas, proceso de transformación, control de producción y calidad, 
oportunidades y tecnologías de aplicación. 

Para cuda una de las etapas se mencionó la responzabilidad que le 
cabe a sector que participa del proceso, y la necesidad de aunar esfuerzos. 

Se enfatizó en la necesidad de contar con normas eme asejuren al 
usuario disponer de los productos que le permitan aplicarlos con éxito, 
además de la necesidad de disponer de instrucciones adecuadas para aplicarlos, 

Con respecto a la industria plástica destacaron los principales pro- 
blemas conque la misma cuenta para asejucar 3u eficiente desarrollo. 
Trazando un breve panorama de las necesidades comunes a muchos países en 
vi as de desarrollo como en el caso de los de Latinoamérica. 

La capacitación de los mireles medio y superior se consideró como 
factor indispensable para la solución de una gran parte de los mencinados 
problemas. 

Se hezo referencia a la acción que desde hace 15 años está llerando a 
Cabo el Comete Internacional de Plásticos en la Agricultura (CIPA), 
apoyando y difundiendo los propesos lopados os distintos países en la 
utilizacción de los plásticos en el agro. 

También se señaló la cooperación que ha biendado OEUDI en diversos 
projectos relativos a la industria plástica, señalando algunos ejemplos 
de la labor que está llevando a cabo en Latinoamérica. 

Teniendo en ouenta lo expuesto se señalo el importante papel que 
desempeñará CIQA para contribuir al desarrollo agricola con la participación 
de los materiales plásticos, en el campo de la investigación aplicada, 
cuyos positivos resultados serán beneficiosos para el país desde el punto 
de vista social y económico, tomando como ejemplo lo lopado ya en muchos 
otros países. 

Se señaló por otra rarte que siendo la mayor parte de I03 nesuncos de 
la industria plástica de onren petroquímica, el desarrollo que "éxico 
ha previsto para »ste sector brindará mavores posibilidades para que I03 
plásticos cooperan con el desarrollo arriccia e industrial des pais. 



Los  trabajos  presentados  nor Ion  participantes y   lan   posteriore- 
discusiones  rueden dividirle de  la  sigiente  fona: 

a) Características  de  las  zonas  semiándas y sus  rcrueriniontos; 

b) Situacción actual  de   la patronimica,   de  la  industria nlástiea 
y de  las  aplicaciones  en la agricultura mexicana; 

c) PI ant o aiuent o accerca de  la necesidad de controles,   n*r?rp3 y 
respaldo técnico. ~   J 

a) La información refenda a las   -onas   semiáridas   de "ó^ico    ha 
resultado de utilidad rara  la mimica de -l.;D¡   ^e se ha  mtrrooni^io 

de  los  principales  problemas  que afectan a dichas  rejones,   dn  al-Jn- 
de   las  soluciono,-  que  se hace  empleado y de   las  roecsidades   onoritcriV 
que  se basan principalmente  en el nano;o de  a-ua (reservas,   transporte 
distribución y rie^o)  y en la rrotección de  cultivos  (invernaderos,      ' 

Prefiere anti-'TParuZ0»  etC-)»  *n cu^° a ^ utilización de plásticos 

b) La actual situación de  las  industrias  petroquímica v  clástica, 
presenta favorables perspectivas para coorerar en la solución de 1rs 
problemas señalados mediante  las tecnologías cue emrlean plásticos.  Debela 
para ello estar en condiciones  de suministrar al sector aerícola,  pnductm 

•£„£ °8 niVele! de Calldad para «""»facer las exigencias íéemeas y' 
económicas  correspondientes a cada una de  las aplicaciones. 

c) Como requisito para complir con lo  «ulterior,  deberá disnonerse de 
materias  primas ademadas,   procesos de transformación correctos,  controles 
de producción y calaiad,  y normas para asearas  la constancia de la mis-na, 
además de  los conocimientos  necesarios para la eficiente aplicación de los 
productos plásticos en la agricultura. 

Scugio de las reuniones,   la necesidad primordial de  contar con 
personal capacitado en sus  distintos niveles,  tanto de  los  que se des- 
empeñan a nivel de producción,  como los  que están afectados  al  desarrollo 
divulgación y asistencia técnica de  los  plásticos en la agricultura ra-a  ' 
asesorar adecuadamente a los  potenciales usuarios oficiales y privados. 

Otro aspecto que ha sido planteado fué    el relacionado con la 
receptividad de  los productos  clásticos  nor parte de los apicultores v 
campesinos,  quienes recién se manifestó deberán contar el  ar-ovo crediticio 
necesario Fara facilitar la adquisición de  los  productos  e  instalaciones. 

C)     Conclusiones 

Se considera positivo el  saldo de  la reuníony buen nunto  de  rartida 
para la  imcnción de  las  actividades del  proyecto Plásticos  en la Agri- 
cultura. 
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Evi dundamente mie sarà lograr resultados satisfactorios,  CK. A tendrá 
que contar con la cooperación de   los  organismos oficiales y privados 
relacionados  con el que hacer agropecuario y con la  industria plástica. 

3e estima  que hubiera nido  conviniento  rrue las   reuKinr.es comentadas, 
participaran también pequeños y medianos agricultores  para  loqrar un 
mejor complemento de  la información intercambiada. 

Lamentablemente el intenso programa desarrollado no  posibilité1 desnoner 
de tiempo para efectuar visitas  a  las  áreas  do cultivo c\io ya emplean 
plásticos, y  establecer contacto directo con actuales y  potenciales 
usuarios. 

Debe destacorse  la calidad de  lo mayor parte de  los  trabajos presen- 
tados por lo3   profesionales mexicanos,   como asi también el nivel técnico 
de  los mismos,   asoecto que 3in duda es   favorable para lograr los objetivos 
del proyecto;   1 lizzando a cabo a través de CICA y otros  entidades que 
cooperen en el mismo,  un programa consolidado en forma ordenada, coherente 
y continua. 
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do r.anlio Varient o 

Ai     vptMJO   •->"-'•-m,W   -  ^""^ 

aplicaciones  de  loe  pubico., 
j« ,.«„  la  rrraci^ri iel Centro de Todo  lo expuesto ha sido relacionado con    a creaci.n tura„ a car-0 

Planticultura correspondiente al proyecto    Pla-.ic 
de CIQA,  Saltillo. 0.6   UlVtii,    ^O.J.W---~- 

Desp^ d. •er .. eviene. l£ ,^„1* £ £. ^4;,^•"° 
puede presentar y d. haber »^ »^J0^.^ "ones sobre cada »,  la» tre» 

los cultivos  protegidos. 

,.    ^U^o» sobre ^er^s^« »^r/^eccS 
aplicaciones:   cultivo en invernaderos,  acolchado, 
viento, cranizo y del exceso de luz; 

elegido; 

X^^l^:,1%:r^e;;e;aciones  propias .ara cultivar- 

Durante la exponían del ^^fco^^ctfde ÏÏ "Ss que, 
porterions,  se ha intentado crear la conci e» «^  ^^^^    encontrarán, 
MgO» las   impresiones ^e^^.^-^H^est'en vinculados a este 
quienes llevena cabo tareas de investigación y 
desarrollo. 

v,    .»««if estado en las  conferencias,   la propiedad de la Se^in lo que se ha manifestado en ia d    canital  para m- 
txena e£â muy ^-clonada;    os a^r cu tor ; car^cen^^ ^^ de 

versiones;   la subencidn °'"f -%^•n0 obtiene los  recurso, minincos 
STTu AÎÏLÏÏ ì°a aStenciHe^ca .actúente no se  lleva a 
cabo;  se dcsconveen las asociaciones  aerícolas. 

-«-.  j,,niinr  la producción 
F.„ „t» conditone,, hacer ^f^j^^lí• .wU«*.. « 



orranismos oficíale*  y  empresas  con dnnonibilid.id de capital,   pundan 
recibir  información  v orientación rara  r-nli::ar loras de   inrort^nte valor 
social  con intervención de aquo lian  entidades   -uo quieran mejorar el   nivel 
de vida del campesino. 

Esto traer* como  conseouer/na detener  la ni-ración de   la población 
rural  a  las ciudades,   favoreaiendo en cambio  el  re-mso al  mmpo y el 
desarrollo de actividades  complementarios  con ei\ oto multiplicador. 

Para lo-rar estos  objectives,   es   necesario qu e el  trabado do   in- 
vestí-ación sea aojado e  incentivado   ror:   una vasta,   ran^'t   .uncil  de 
realizr.r,  acción de   nropa-anda social   para   nromovor la or-aci*n   le 
asociallones y cooperativas;  una actividad   promocional   din-ido a los 
poderes  públicos v   financieros  rara sensibilizarlos  sobre   la necesidad de 
ayudar al desarrollo  do la nlasticultura en  -ran escala con   .os   irues 
sociales mencionados  anteriormente;   una preparación de técnicos  trae  pjeder. 
dar asistencia a loa  agricultura  en  la actividad de  los   cultivos   rrot.-idos, 

Muchos de los   participantes han hecho  senter sa  mtusiismo y buena 
desposición para trabajar en este sentido,     -cr.ando en consideración ucho 
entusiasmo,  sobre  todo en personas   jóvenes,   desarrollar los  cultivas 
protegidos con plásticos en íTran escala,  aunque difícil no parece  imposible. 
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P!.AS,riC3 ::; A^ICíLT;;^ 

by Eernhard Vj'erminyhauscn 

In my  parer I   discussed the  uce  of  plastics  m Agriculture  in  Germany, 
placm^ the  emanisi s   on water conservation and  irrigation,  aim that   °0 
of the  work done at my station is   aimed directly at  the  farmers. 

VJith  slides  I   demonstrated how rroenhouses  are  constructed and talked 
about' t^o   différent   runnel   sv-ite-is   also  hev;  t-  une  the   performed   "7Ì at-l'i 1"" 
12 m wide,   O.Cp mm thick,   perforated with  ^o holen   per m'   - for the  proved 
cultivition of ve^etahlor;   including potatoes. 

I  mentioned the   importance cf mulchm- especially  in som:-desert 
renons  and shaved how mulch- r/? can be  us<-d on corn,   beam,  cucumber- and 
strawberries  alno how thin  name technique  can be used   m nurseries,  vine- 
yards  and  forestr". 

I  talked about  the production of winter fodder  'silage)   US1"T a white 
coloured u.V.   stabilised re  film and showed how  film  tubes  (pipes)   «?,*0 m) 
can be easily used for the  storace  of ;;rain,  fertilisers and other produce. 
I  also mentioned the method and use  of the silo-press. 

On the subject  of films  far pond-and reservoir lining I   showed how 
the water can be transported and distributed with the help of pires made 
from PVC  and PC.    I  also showed that  the  installation of these  pipes can 
be done  by unskilled labour,  thus  reducing the  cost  of irrigation. 

On the tome of dnr-imotion,   I   showed the results of the work carried 
out at  Limbur-erhof,   and explained the  différant tyres  of trickle-dnp- 
irrication systems,  and under-lined the  importance of  -ood filters  to 
obtain clear water. 

The  shredded waste of expanded polystyrene,  "Styromull",   can be used 
as a drainage filter.     By usin/r Styromull  in slit-drainage and the water 
retaining "Hy-romull",  the structure and fertility of the soil  can  ce improved. 

I  also showed how flexible drain-pipes can be  installed by pulling them 
through  the  ¿round thus eliminating the di.^inç of ditches. 

A)    Discussion 

The  participants showed a çreat deal of interest  in the  use  of plastics 
in agriculture,  particularly in the part that plastics can play  m a more 
economical  use of water. 

It  was stressed that  the quality of the plastics materials made in Vexico 
mu3t be   improved particularly in pipe and film. 

It   was  stronrlv recommended that  the farmers should be  sold a complete 
package  and tau-ht   how to use it   so that  unskilled  labour may be  employed in 
installing the system. 
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B)     Recommendations 

Research on all applications must £0  on ani experiments  should be 
carried out  net  only in ExDenmcntal Stations but  on the farms. 

Agricultural  Advisers must be  trained  in the use of plastics  and 
the information n :st  be   published either by Newsletters   or better still 
transmitted by T.V.   or  radio,     "his  way the  farmer will   learn  that  bv 
the use of plastics   in agriculture he  can  increase his   crop yield thereby 
improving his  income and standard of livin.". 

In my opinion  it vras a very ^ood idea  to hold this  Conference,   it 
Ì3 necessary to brinT together the various   interested sections  of people 
i.e.   the Plastics Industry, the Extension Service,  Research workers,   farmers 
and growers.    Unfortunately no farmers were  present. 

A lot of ¿rood work  is done in Mexico but  it   is not  transmitted to 
the people working on the land. 

There must be established some form of communication and co-operation 
between all interested partners and I feel that the further help of nil DO 
is vital to accomplish all that  is necessary in brinçin? this  about. 

I  also feel that assistance from UNIDO  is necessary to upgrade the 
farmers and thereby the whole population of Mexico will benefit. 
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CONFERENCIA  PLÁSTICOS 

Junio   4   dz   7979 

9:00-10:00   A.M, 

10:00-11:00 

11:00-11:15 

11:15-12:15 

11:15-12:45 

15:00-15:30 

15:30-16:00 

16:00-16:30 

17:00-17:30 

Calumo nia  dz   InaagiixaciSn 
Palabras 
Vu.   Eniiqut   Campci,   Lopez 
M*.   M.    Y o ui-se $ 
Lie  St fia io   Vinai 
Jng   Ricardo  Hedina. 

Pit nari a 
Vfi.   V.   CZanke 

Recese 

Planaria 
Vfl.        GflZQQfllO    VXiiZCDX 

CJQA 
OH LÌ VI 
SRE 
COMÍA 

AW7PAC 

COMICA 

AWI£ 

IMP 

CI£A 

RECESO 

ITESM 

C0KTA1L 

La  Industria  dz   Trans- 
¿ofimacic'n   dz   Plás tice s. 
Jng.   Joaquin   García  M. 

La  industria dz   Po lónzi o 
Jng.   SzKgio  Barranca 

Jng.   Czlzstinos 

Análisis       dz   Plásticos 
U.C.   Josí   Lulo   Ángulo 

Aspzcto Social  dz  la  Uti- 
lización  dz  loó   Plástico i 
tn las   Zonas  Marginadas 
dzl Vzsizrto. 
VK.  Hugo  Vzlazco   bolina 
(ITESMJ 
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LIST O'1 AT^Tr ATInlI5 

Allí TAC 

Aim 

CENA." AR 

CEPA 

CIQA 

COMEPA 

C01IACYT 

CONAFRUT 

CONAZA 

DETEN AL 

DGEA 

IMP 

ITESM 

ONUDI 

PEKEX 

PRONATOR 

RAN 

SARH 

SRE 

UNAM 

National   \ssociation of the Plastics  Industry 

National  Association of Chemical  Industries 

National Centre for Advanced "othods  of Irrigation 

Plastics  in Apiculture Experimental  Centre 

Centre  for Investigation in Chenical  Applications 

Plasticulture in Mexico 

The Mexican National Council for    Science and Technology 

The National Fruiticulture Conmis3ion 

National Commission for Arid Land Studies 

Director for National Territorial Studies 

Department of Agriculture, Extension Service 

The Mexican Plastics Institute 

Technical and Advanced Studies Institute Monterrey (^ate^ ^ 

UNIDO 

Mexican Petroleum 

The National Fodder Programme 

Arid Northern Region 

Hydrological Resources and Agricultural Secretary 

Foreign Office Relation Secretary 

Autonomous National University of Mexico 
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PLASTICS   III  AGRICULTURE 

WORKING   SESSIONS 

JUNE  7-3,   1979 

After the working sessions for the analysis of the Plastics 
in Agriculture Project, held between o:;Úoi experts and CIQA 
personnel,   the  following  conclusions  were  obtained: 

- The  Project  should  start   immediately  and will  be  con- 
sidered   in  two   operational   stages: 

.   Implementation  Stage  I   from  June   to   December  1979. 

.   Development   and  Transfer  Stage  II   from January   to 
December   1981. 

- Recommend  the   nomination  of  Dr.   Gregorio  Pruzan  as   the 
Project  Coordinator. 

- To postpone  the   study tour  of  CIQA's  personnel  for 
February   (last week)   to April   (first  two weeks). 

- Recommend  the   nomination  of  Dr.   Manlio  Guariento   as 
the  olasticulture  expert,   for  one month  period  starting 
at the  end of   August cf   1979. 

- Certain  pieces   of equipment will  be  ordered  after   spe- 
cifications which will  be  sent  by  the  experts   in   olasti 
culture.     Rest   of the equipment will  be   ordered   imme- 
diately   following review of   specifications  by CIQA*and 
UNIDO. 

- For   the   Implementation Staae,   CIQA  is   to  carrv out  the 
following activities,   before  the arrival  of  the  experts: 

.   Economic  analysis of  local  market  crop,   getting  year 
around  as well   as  several  years. 

.  Prepare  land   and  services  for  the establishment  of  the 
Experimental   Station. 

.  Start  acquisition of materials   (films,   pipes,   accesories 
and other  implements  as   frames,   etc.),   also  start  to 
prepare biological material   (seed,   etc.) 

.  To  get designs  of  the  structures   that  will   be construc- 
ted. 

It  is  highly  recommended   that  all   the  activities  be  followed 
at  the  required  time   schedules.     Coordinator  and  required  ex- 
pert  must  be   available   to CIQA on  demand. 
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Additine!  ir.i-ornr.tion l'or ^nurrmt. : ne ci fi':    .ion" 

1. 

2. 

3. 

5. 

6. 

32  r.tm.   Mu] ti-purpesc  extruder,   variable   s;: 
fitted  with  Lotto:;   ¿ed  dio,   ciüiLor   maiiaie. 
processing.      Should   be  part   of   a  medular   equip-e;: 
versal  extruder. 

or bl ::•.: i'i- 

a) Final diariotcr of the tube 30 cm 
bj L/D, 20:1 or mere. 
c) Single phase 22Ü volts, 60 c.p.s 
d) Metric connections 

7. 

e) To extrude iow density P: 

,lo o lot cüoUr.-j riiií Augusta. 

and flexible PVC 

i: o_ i'.^m 1 . 

Film assembly unit v;itu aa-us.a-xe 
take-off unit for center and curia 

with air biowc 

,rl'^ i'- ' * 11  n 1 *-""' "~ IT 0 b 1 S f 

:e \;ind-ut and e puip; 

and attachment for ic~n\s 1 & 2. 

4.  Granu lator:  for PC pipes and fi Ism PVC pipes and films 

a) 220 volts single phase, 60 c.p.s.  Output approx. 

15-2 0 Kg/hour. 

Extruder screw (spare):  for polyethilene film. 

100 Ton hydraulic press, 25 x 35 en. (used). 

a) 220 volts single phase, 60 c.p.s. 
b) Water cooling system. 
c) Electrical heating. 

6" x 12" two roll mill with speed differential, 1:13 
ration cooling and heating facilities for rolls. 

a) 220 vcIts sir.rjl- phr.e-; CO c.p.s. 
b) Steam heating,0watcr cooling 

Up to 10 Kg/Cm" (for PVC and PE formulation). 
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