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What Was Done 

Tre writer spent two weeks in Mexico working with the Center for 
Applied Industrial Chemistry (CIQA) in their Plastics-in-Agricul­
ture p~oject. This is a jointer{ort of CIC~ (a government­
sponsored research institute), PEMEX (the national petroleum group) 
and UNIDO. The intention is to develop and disseminate reliable 
information that would increase the use of plastics in agriculture. 

The two weeks ~·ere spent as follows: 

a) Meeting with CIQA people at their base in Saltillo, discussing 
current status of agroplastics use in Mexico, specific products and 
problems, and laboratory equipment available at Saltillo. 

b) Attendance at annual meeting of COMEPA, the Mexican agroplastics 
association, in Culiac~n. There were 15 technical presentations 
(see program attached), plus visits to a maker of plastic film, a 
farm where such film was being used as mulch, and a packer of vege­
tables grown with plastics assistance. Also, we visited an excellent 
demonstration of plastics at a local agricultural research station, 
complete with model tunnels and greennouses, plots of vegetables 
growing with mulch film, actual mulch-laying machines in operation, 
and szmples of other plastics uses such as irrigation pip~, netting, 
sacks, sprinklers and field boxes for harvest. (See enclosed Item 2.) 
The timing of this meeting was fortunate, as it gave an opportunity 
to meet and talk with key people in this field from all over Mexico. 

c) Visit to Plasticos de ~uliac!n, a film maker, to see machinery in 
production and di~cuss technical questions. 

d) Visit to Agrotilenc, another film maker, in Guadalajara, where 
we also saw machinery in operation and discussed problems in making 
very wide and thick film that is desired. A separ~te report wa£ 
written for them (see Item 3 enclosed). 

d) Brief visit to Mexico City, to meet Mr. Steen, the UNIDO man that 
has been wor}:ing with this project. 

e) Visit to Petroplasticos in Reynosa, a new company making film for 
agricultural uses; most equipment not y~t in operation, discussed 
plans, saw experimental fields and model greenhouse. 

All visits except the one to UNIDO/Mexico City were in the company 
of Ing. Sergio Montes, the CIQA man most closely involved in this 
work. He was very cooperative and helpful, as well as technically 
competent. 

~ :, ', I 



Sp(.:cific Topics 

1. This was an introductory visit. The mission was originally 
sc~eduled for a month, but was divided in two to get an earlier 
starting date. This turned out to be a good idea for other reasons: 
it enabled me to attend the COMEPA meeting, i+- gave us the chance 
to talk directly about what I could do for the Plastics-in-Agricul­
ture project, and it now leaves adequate time to prepare for some 
proposed activities (seminars, translations). We have tentatively 
planned the second half for March or April, and I am to suggest 
possible dates to CIQA for th~ir consideration. 
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2. Importance and Viability of the Proiect. Plastics in Agriculture 
is certainly an important subject for study and effort. It is well­
organized on an international level, with national associations in 
many countries such as Mexico's COMEPA. Nevertheless, Mexico is far 
behind in its amount of plastics used, according to figure~ presented 
at the Culiac!n meeting. Realizing this potential is desirable, both 
to expand Mexican industry and to increase its food production. 

CIQA is a good place for plastics-in-agricultu~e activity, at least 
for the plastics side. (There should be, and there are, people from 
the agricultural sine working in this area, too.) CIQA's Plastics 
laboratory facilitjes are good, and contain most of the eq lipment 
needed to st~dy Fractical application of polyrr~rs. Also. its people 
seem practically oriented -- this is needed to overcome the theoreti­
cal orientation that can easily inhibit commercial application of any 
work done. The key letter in CIQA'a name is the "A" for "applied." 
To be effective, any s11ch organization must select and direct its 
efforts with awareness of the commercial and political world around 
it. Otherwise, it may look good for having tried, but the real mea~­
ure of success will be the increase in tonnage of plastics used in 
agriculture from year to year. 

To help i·nCEase these figures, CIQA and/or some cooperating organi­
zation must work to develop markets as well as the technical bases. 
This has three aspects: 

a) development of application information, such as expected service 
life, how to apply mulch or build greenhouses, quantities of water 
saved with drip irrigation, and the like, always wtth reali~tic cost 
information based on actual exp~rierce if possible. 

b) communication of information to en~ugh of the right people in ~n 
easily-understood, "digestible," way. 

c) a feedback loop -- enough contact with t~e mark~tplace to guide 
the development and comrnuni~ation efforts. 

I was not at CIQA long enough to ascertain how wel:. these functions 
were being carried out, but the people ther~ are certainly aware of 
them. 

Regarding the conununica~ion function, there may be a nee~ for more 
intensive publicity. I saw no publications for general distribution 



in Mexico on agroplastics, other than suppliers' literature or 
technical articles. Perhaps there are indeed such publications, 
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but what I am looking for are little booklets for farmers and the 
banks that finance them, printed by the hundreds or more, and given 
at no cost to all who might be interested, perhaps via regional 
farmers' organizations. Another example of publicity could be a 
televised visit to the Culiac!n demonstration noted above, where all 
the agroplastics uses could be seen, with a reporter asking questions 
of someone· from COMEPA •. We should be talking at farmers' meetings 
as well as asking them to come to ours. Working closely with a few 
firms may be a good idea, but only as a means to the end of a large 
increase in agroplastics usage in Mexico. 

3. Recovery and Re-use of Film. This is an important issue for 
both technical and economic reason~, for film used as mulch and in 
construction of greenhouses and tunnels. In the choice between 
degradable ~~d recyclable mulch, I favor recycling for both environ­
mental and economic reasons. As for tunnels an~ greenhouses, their 
life is--cretermined by economics and ~limate: thicker film and/or 
more protective additives mean mO!~e cost and longer life. 

The development ana communication of recycling technology should have 
a high priority in CIQA's plastics-in-agriculture work. This means 
answering such questions as: 

a) how is used film best chopped, cleaned and repi:ocessed? 

b' at what percentage can it be safely used to make new film for 
agroplastics? 

c) what effect does the inclusion of reprocessed film have on the 
properties of the resultant new film? 

d) can recovered film be used for other products, s~~h as tomato poles 
or irrigation pipe? 

e) what additives, if any, can be added at what cost, to regain the 
original properties? 

Recovery of ~~ ~ no longer useful in the field is essential to the 
economics ·olastics. Recycling is be~t done by the film makers 
themselves. ,1ey aleady hav~ ext=usion equipment and experience, 
but an interJ.toediate collection agency may be appropriate in certain 
areas. With such recovery operating on a cost-effective basis, we 
can offer a le~~ expensive product to farmers, and such lower ccst 
should lead to more total usage and more total benefit. 

Thi& is not a new idea, but new developments in film recovery are 
appearing rapidly now. I gave copies of some recent articles to CIQA 
and sorae of the people we visited, and will be sending more. The 
agropl~stics groups in other countries, too, should have relevant in­
format.ion, and this is a good example of the benefit to be derived 
from increased contact among such group~. 
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4. Making Black Concentrates. Carbon black is by far tae most effec­
tive and cheapest protector of plastics against the weakening effects 
of sunlight, and black films are therefore commonly used in mulches. 
The degree of dispersion is important in Effective use of the black 
pigment, and CIOA is properly studying this question. Some of the 
larger film makers may be able tio make their own concentrates of 
carbon black -- mixtures with polyethylene that are later diluted to 
final concentration of around 2% -- but there are already some good 
suppliers in Mexico. The making of the concentrate is a critical 
step, and CIOA's efforts to establish some type of standards and tests 
will be useful to help both suppliers and in-house makers to do a good 
job. The quality is a combination of the nature of the piqment that 
is used and the mixing and extrusion tech:1ology that is applied. 

5. Geograehic and Crop Limitations. CIQA's work is centered in the 
North and Central portions of the country, mainly aiming at producers 
of vegetables for export. While this is highly worthwhile, there are 
other potential uses, too: in specific, I was surprised by the huge 
potential for plastics use in coffee-growing, mentioned by oneof the 
COHEPA meeting speakers, and defended even when questioned by someone 
in the audience. Also, I did not eee any mention of the use of plas­
tics in subsistence or village-level agriculture for the farmers' own 
consumption. We did talk briefly about the suitability of mulch for 
basic grains and even saw an experimental plot in Reynosa, so perhaps 
such work is being done. 

Recommendations for Further Work 
How can I further cooperate with CIQA in their efforts? The following 
were all discussed ~ith CIQA personnel, mainly Ing. Montes, in the 
course of our travel together: 

1. Completion of the second half of this mission, to be done around 
March-April 1985. At this time, CIQA would schedule a seminar on the 
technology of extrusion, similar to the one I regularly give in the 
USA, but cone in Spanish, and with heavy emphasis on agric~ltural uses 
such as film and pipe. This would be a two-day seminar, at the level 
of a basic engineer er production manager, and would be supported by 
the same tec~1ical information and notes that I already use, which 
CIQA would selectively translate as needed. They also will translate 
my basic manual for ext~usion training, which I wrote and use in my 
own work regularly. There is also the possibility of a shorter one­
day seminar aimed at foremen and other non-technical peo?le, either 
at CIOA headquarters in Saltillo, or at several location_s else~~r!.:_ ___ _ 

I am prepared to follow CIOA's direction as to length, scope and 
n~nber of seminars, as they see fit. If these things are decided 
soon, \.u~re is enough time between now and the spring tc, prepare for 
these seminars properly, which means selectio~ of locations, arrang­
ing for details such as lunches and transportation, and getting out 
enough publicity so that everyone who might be interested will know 
about it well in advance, and thus has a chance to attend. 

As an additional feature, we may add an extra day to the primary 
seminar during which attendees can discuss specific questions and 
technical problems on a one-to-one basis. 

. . . . ·.·.~~~·.·. ......... . ·················-·-··········--~-.~~.-.·:: .................... - ... -_ ................................................................... _ .................. ······-········ ... . 
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In addition to these seminars, I would expect to visit some of the 
firms I already saw on this trip, and perhaps others that CIQA consi­
ders appropriate. 

2. Assistance in expansion to other areas of agroplastics. Current 
work is concentrated in film, a5 this is the most important of the 
agroplastics markets. Howeve~, there is much interest also in pipe 
for irrigation, netting for ~lant protection, crates for transport 
and collection, and other icems. Pipe and netting are extruded prod­
ucts, and I have worked extensively with them. Also, the packaging 
of food is integrally linked with its production, and food packaging 
is another area where I could be of assistance. These things cannot 
be done in the short period of my next visit, but may be considered 
as subjects for future coop~rative work. 

3. Support from USA. Now that a good contact has been established, 
there are many things I can do from my own of fices that would help 
CIQA'S work, ~uch as reporting new advances from US conferences and 
trade shows, getting information from US machinery suppliers, ~tc. 
I already will do some of this to hP.lp the people we visited (e.g., 
getting specifications of the~r equipment that US suppliers never 
gave them, getting samples of commercial purge compounds) • If such 
service is desired on a more continuous basis, a suitable arrangement 
will be possible. 
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Translations of titles of presentations at CO~&EPA meeting, 
Nov 29-Dec 1, 1984, Culiacan, Sinaloa, Mexico 

1. Development, yield and water consumption for calabacitas 
(little squash) in greenhouses -- Celina Maeda of Pronapa. 

2. Effect of plastic mulch on water efficiency and plant develop­
ment for melons -- Josefina Martinez. 

3. Plasticulture, from raw material to film -- Galo Carretero, 
~rivate consultant. Shows problems with film for greenhouses, with 
both PVC and polyethylene, including installation errors. 

4. Raw material and its qaality control (PVC) -- Humberto Goyri. 
Shows properties of resins and compounds for pipe and films. 

5. Modified tunnel g~eenhouses of polyethylene -- Roberto Peralta. 
Shows different cross-sections, favors an arch top with si~ewalls. 

6. Microtunnel~: their influence on early harvest, yield, yuality 
of fruit and disease incidence, for melons -- Manuel Astorga. The 
microtunnels (a few feet high), as expected, helped in all these 
aspects. 

7. Irrigation with plastic elements-- Amos Tichauer, Israeli engin­
eer wvrking in Mexico. Showed advantages of drip irrigation, includ­
ing using single line for many rows by rolling up and replacing. 

8. New systems of financing of plas~~~s in agriculture -- Lisandro 
Fernandez (FIRA, government agency) and Leonel Garza (Banpais, a bank). 
Reported statistics on how much is financed, gave very little on the 
actual financing conditions, described application procedure. 

9. Evaluation of plastic films -- Eduardo Ramirez and Marco Uresti 
(CIQA). Promotion of idea of standards for agroplastic materials. 

10. Processing and control of low-density polyethylene for agricul­
tural use -- Santiago Sanchez of CIOA. Shows how impact strength and 
transpar~ncy depend on processing temperature, blow-up ratio, etc. 

11. Design of agricultural films: analysis of relations among cost, 
useful life in the field and thickness -- Virgilio Gonzalez and 
Guillermo Lozano (CIQA?). Relates effects of stretching of film in 
extrusion, considers balanced/unbalanced films, interesting graphs 
of hours to make 1 hectare's covering and cost/hectare, vs thickness. 

12. Sele~tion and quality control of resins for agricultural use -­
Sergio Montes, CIQA. Compares three polyethylenes, deals with shear 
behavio~, elastic recovery, swelling. 

13. Experience with plastic mu1ch -- Jos~ Hern~ndez (CIQA). Gives 
statistic.:s of wh.=tt countries us·? how much, where potential is in 
Mexico (notes huge potential fer coffee). 
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14. Bagging tomatoes in polyethylene film -- Ren~ Peralta (CIQA). 
Control of gases -- co2 , 02 and ethylene to gain shelf life, used 
fungicides, too. 

15. Plastics in seniforcing of agricultural products -- Marco Uresti 
(CIQA). Used clear and black mulch, some with PVC small tunnels, 
reports results with watermelon aid kenaf (fiber). 

******* 
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Jucvcs 29 .de lloviembrc de 1984 
15:30 a 15:45 1. DESARROLLO, RENDHIIEIHO Y CONSUMO DE ACU1\ EN CALA!3ACIT1\ OAJO COllDICIOllES DE 

I 11 VER•·!:, LJ E R 0 • Cc 11 n a :.t cl c d a f.I • 
La utiliz ci6n de tdcnicas optativas para lncorporar a la produccl6n aqr{colil 
el uso de recursos como la plastlcultur.1 en lnvcrnadcros, han mostr.1<.10 ricrs -
pcctivas alentadoras, por la alta producclon por unlc1<1d de su11crfJc.1c, .:ihorro 
cl c a g u c'.\ , c on t r o 1 d e t e mp e r a t u r a , 11 u m i n a c l 6 n , c t c , I n v c s l l CJ .1 c J on c s cJ c 1 r n 0 II 1\ r A • 

15:45 a 16:00 2. EFECTO DEL /'\COLCHADO co~ PELICULA PLASTtCA SOORE LA EFICIEHCIA DEL USO DEL AGUA 
y EL DES1\llROLLO 0[ LA PLAMTA EN EL CULTIVO DE !!El.OM. Joscfinil r.t.irtrnc1 s. 
Cstr.1tc,Ji.cl que pcrmlte cfl.clcntilr cl 11so dcl 1HJlli1 en J,1 produccit'in de cultlvos 
de importancla cconomica, en zonas de fuerte .:tb.:itlmicnto de los ilCtdreros de L1 
Com.Jrca L.:\gunera. Sc da un proqrama clc dcgo us.ido pJra cl mr.lon por transn'..rn­
tc con y sin acolchado y sc cv<1l~a cl comriortamicnto de l.i pl.inta, 

Galo CJrretcro L. 16:00 a 16:15 3. PL1'STICULTURA: DE LA llATEHT.1\ PH{l-11\ A LA PELICULA. 
Scmblt1nza de los problemas a los que sc enfrenta el trt1nsformador de matcrfil 
prima tl producto tcrminado, en cstc caso: PJl ic11lilS etc P[ y l'VC, etc 11so en -

11>:15 ,, 16:)0 4. 

lf.: JO a 16:45 5. 

16:45 a 17:00 6. 

r 
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17:00 a 17:15 

r> l .J s t i c u 1 t. u t• a • Se mu e s t r t1 n t r <1 n s pa r en c J .:i s d e .1 l <Jun a s r a 11 .:i s cl c c .11 i <I a <I c n c on -
tradas en algunos invcrnaderos de la ncri~blicil. 

Li\ t-11\TEIHA PRHIA Y SU COtlTl10L DE Cl\LIDAD. PVC. lluml>crto Coyel 
Sc cit.:in curacter!st:cas y proplcdaclcs l!m.ttc pt1ril res.lnc1!' l>.isc a comp11cstos rf 
<J i <I o s y pl a s t i f i c .i cl o !i d c PVC , par t1 l u be r .Ca s y pc l fc u l c1 s c1 q t• op J..1 s t I c ,, s • 

HIVE IHI 1\ DE R 0 TI P 0 T U ti EL M 0 D T Fl CI\ D 0 , C 0 II CU 0 I E n T I\ DE P 0 Lr E T T L [ 110 • E • fl oh c r t o I 
1 c t' cl l t ,, 

Los invcrnaderos crcan microh.1blt.1ts control.:iclos par.1 cultlvns cJc lntcrcs .:ic1:-ono 
mico. Sc mucstt•cJn los dlfcrcntcs tlpos c1c cstructur<1s y fo1·1141s parc:1 los lnvc1·- -
nJclcros y .-:. ! enfatlz.:i cl tipo quc present~ .l.ls mcjorcs c11ill lcl,ulr.s P•ll'•' s<•r ul IL I 
z11clo en cl campo mcxicano. -· 

EL SISTElll\ OE MIC~OTUllEL DE PLASTICO y SU PIFLUEUCJA SOrJnE Li\ PHECOC:IDAD, EL nE1. 
DHIIEtHO, LA CALIDALJ "f::L rnuTO y LA JllCIDF.MCT1\ or:: EllFEIHl[l)A')r ~ r:.i, '::L CUL TTVO DEL 
r 1 EL 0 N • . . . f·t. 111 u c l ,, s t 0 r CJ il c • 
El Microt~nel protege a la pl.:inta durante sus ~rimeras fJ3es vcqctativas, crca~ 
<.I o u n mi c r o c 1 i ma c1 u c in fl u y c c n 1 a r> r 'J c o ~ l. cl a cl , c a 11 cJ a d y r c r. d I m l c n t o d c l r r. u t o 
y en una men or incidcncla de cnfermcff.ides, Sc scmbr<1ron 10 H.i, cle melon, ol>tc -
nlcndose un rendlmicnto promccll.o de 50 T./Ha. 

DESCANSO PARA CAFE, 
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~7:15 ,, 17:30 7. IUEGO COii ELEl·IENTOS PLASTJ.COS. Amos TlchJucr. 

El r c <Jell' con dis p 0 s i ti v 0 s pl •Is tl c 0 s c v l ta cl d c s pc r cl l c I 0 d c l ,, n I c CJ u c I l cl s cl l j -
n.iz\lcion de los suclos y cl uso Jn.:1dccu.1<10 clc m,111tos rrc.1tlcos, r.1clonal.f1.1ndv 
c .l c m J1 l c o de a g u a y n u t r 1 c n t c s y h a c .i c n d o p o !i I h J. c c on L r o Lu c l CJ r a d o <I e h u m c ti .1 d 
de Jcucrclo a las condlclones de los suelos y ;, 1.1 cst.idfc'.1 r.Ls.1.olocJlca ''c. lcls -
plantas 1>.:ijo cultl·10. Equipos modcrnos f)ilrcl hortlr.11ltur.1. 

l 1 : Jo <, 18 : o o s\ i:UE\'05 ST STl]1AS DE nr~AMCil\l:IEllTO P1\ll1\ CUL TI VOS cor1 1\GfWPLASTTCOS, 
'l.irio IJovclo - Fiil!\, L1scJnt11·0 Fcrn"ndc7. y · ·onrJ. r.,""7.cl - 01\llP1\IS. 

l9:CO a 18:15 

, lq:lS .-, 18:30 

'IC\:~O <, }.C\:45 

~\ c r r c s I' " t .1 n m 0 d cl 1 .i d ,:I 1.! c s r c c i c n t c s <I t' .t.1 c ,, 0 r I c I ., l p ,, ,. c'.1 r i " ii " c J ill' c II l t l 
V v o s , h il c .l c n cl o h in c a p i c c n l o s q u c c mp J c c n s l s L c m .:i s h cJ s <HI o s c n , HJ r or l.i s t I c o s , 

9. EV1\LU1\CTO!I DE PELICULAS PLASTTC.\S. Eduitrclo n.1mfrc7. V., f.l.irr.o I\, Jrcst I rt, 
i:mportclnc.ia sobre l.:i selccci.on etc pro<luctos dC' bucna c.111.clad entrc los q11P sc 
orrcccn C'n cl mercJclo, buscanc1o cstahlcccr la!'. proplcct.:iclcs mfnJm.:1s •1ccpt.1lll1~s 
dcl proclucto, como base il rutur.is tlorm.is de CJlid.:1t1. 

io."'rll1\llSFOllH1'\CIOH y COllTROL PetJD PAil/\ USO l\CllICOLI\, s. S6nchcz Lo11cz. 
Influcncl.:i de las variables de cxtruslon y u1s propiccladcs fJnales de Li pcl f­
culcJ. Sc llnalizan las vcJriitblcs m.:ls tmportant<'s y su crccto en Lis 11roplccl.ictc!i 
de l.:i pcl.rculJ, as{ como pos.ib.lcs sol· ~:.i ones en cl cciso etc clcrcctos en cl pro-

J ducto tcrmincido. 

11. OISE[jO DE PELICULI\ l\CllJ.COLA, 1\VMICES EM EL Al-11\LJ.SIS DE LAS RELl\C.TOMES: ESPESOn, 
DURi\CIOll, COSTO. Vlrull.lo I\, Conzillc7., Cull.J.crmo Loz,1no C. 
(stud.lo de la clependcnc.la del tlcmpo de transform.1c.lon dcl PcJlD sln cl<llLl.vos, 

, ·' l , t , Cl" pel1culil por extrus1on-sop ad", como func.lon dcJ. espesor y .. .-, rel:1cf.cm de 
d c f o r m cl c i c5 n , a s { c om o l cJ cl c l cJ cl c r o r m .1 c Ull\ d c J. .:i e r, t .:1 b I J I < t.1 d ,, l. I 11 t " m p c r I 7 .i r s e 
i - I -C... 

l-'l:45 a 19:00 12. SELECCIOll Y COIHllOL DE C1\LID1\D DE RESJ.111\S Pl\RI\ USO l\CIHCOL!\. 5, llontcs. 

, 
' 

~ : f 1 f~llv'f ~ 
LI Sc anillizan las propicdcidcs de !JS pc.lfculas Jlc'.\rJ <1pll~.1cloncs en 1.nvcrn.idcros, 

acolchados, recubrJ.mlcnto de canJles, ollas d<' .:1<.JUil, cl:c,, en funclon de l.:is c.1-
ractcr!sticcis fundamcntales de lil rcsJn.i, Se romp.:irll l~ ccJlldilcl cntrc nelfc1~las 
n.:icion.ilcs y cxtrilnJC'~"c]S y SC re\lSJll .1spccto!\ princlp<1J.cs de Cor,trol de c.11.Jci,1d. 

!~:00 cl 19:15 lJ. SITUt\CIOtl, llEQUISITOS Y t:XPCllJEllCil\S DE /\COLCHADO DE SUELOS COi~ PCL.T.CUL 1\S PLl\S­
T I CI\ S • :J o s <~ H c r n ,fo <I c 7. 0 • 
I\ n i v c l mu n d .l a l e l a ~ o l c h cl d o d e s u c l o s o c u p a u n l u 'I il r mu y I n111 o r t ,, n t c n n l .:1 p r o -

.. ' duce) on etc hortalizas en los 11.:d5cs JrHlustriilli.7.<Hlos, Cl cH:ol.ch.:1do h.:1 s.ldo lilr- f"-:, 
I rltl('!' 
\ • • • •t ii #. 9 + 4 I I 4 If j • iW ' U I ;o:'if 'o 41# ::-;-: 

'. J 
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COM/TT•,' MF.XIC/\NO D/i,' />/,/l8'J'JCOS 

EN f,/\ AGR!GTJT,TU/1'/\, 1\. C. 
, 

m1 
~l m 

~ .. 
Juc-vcs ~9 de llovicmbrc de 1984. 

gamentc investlg,ido en estos paJscs y requlerc de pcl fculas con clcrt.is Cclrac­
tcr!sticas que pcrmitan su colocac.ion mcc~nlcu. En l·lcxl.co a travcs ctcl PllOPA, 
PEllEX-CI01\, SC ticncn moclulos ('.l(pcrlmcntalcs, con rcsuJ.tados rn·omctcdorcs, en 
cl cultivo de sand!~ y tomatc, 

''J:l5 a l'J:)O 14, CONSERV1\CIOI" DE TOIMTES EMIJOLS/\005 EN PELICULA OE POLTETJLEllO •. flcnc Pcralt.:J, 
Silvia 11. Uribe z., Ma, dcl llosario Cc:ir7.a 0,, Ju.:in II. S.iucccto f.I. ,·--AncTi·cs flum.iycu· 
Tom.:itcs cultivados cxr-rofcso fucron somct!dos a difcrcntcs tr.itam!cnto;, varl .. rn 

,/ 

~~:)0 ~ 19:45 15. 

_./ 

do cu.:itro fuctorcs: 1.- Espcsor de la pcl!cula utlll7..ida en cl cmpclque, 2.- Tei 
pcrlltur.1 de almaccnamicnto, 3. - Azufrc dcl fun CJ ic Ld,1 ( t lo),'•· - Conccntrac Lon dcl 
r u n CJ i c i cl ti , ob s c r v ~ n d o s c : c J m b 1 o d c c o 1 o r , f .I. t' nic 7. ,, y v 1 d J li t 11. 

USO DE LOS PLl\STICOS PARA SDl.H"ORZl\DO DE CUL TI VOS M~nrcDLAS. :1.1rco "'· Urcst I. 
E 1 Cc n tr o cl e I n v c s t .i g a c .l on c n 0 u .{mi c <1 A p 11 ca cl,, : CI O 1\ , t! c n c u n pr o y c c t o p c'.lr cl 
cl us o cl c c 1 e men to s p 1 ~ s t i cos p cl r cl s cm l for 7. .:ul o d c cul t I. v o s , cu yo oh.Jc t I. v o cs 
creclr alternativus en lu so.lucl.on de fH'C..duclr ullmcnto!i, lncrcmcnt.rndo a l.J vc7. 
cl ~flcicntc ~so dcl agu<i por lu planta. 
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ARROPADO 

BENEFICIOS QUE NOS OFRECE : 

Control de crecimiento de malas hierbas 

C~nserva la humedad del suelo 

Regula o modifica la temperatura del suelo 

Previene la costrosidad 

Mantiene la estructura y f ertilidad del suelo 

Reduce o previene la erusi6n 

Elimina los daiios en la ra!z causados por los cultivos 

Reduce ciertas enf ermedades 

Da una cosecha ~s limpia 

Modif ica el medio a~reo alrededor de las plantas 

Acelera la maduraci6n 

Mejora la producci6n 

Permite una cosecha ~s f~cil 

Obviamente un simple a~olchado no provee de todos estos 

beneficios a todas las situaciones. Sino que los efec­

tos dependen del tipo de acolchado a usar y como se a -

plique para cda situaci6n. 

CANTIDAD DE PLASTICO NECESARIO PARA ARROPAR UNA HECTAREA 

MTS. ANCHO KGS/HA. A COLCHADO 

1.20 250 Sur co 

1.50 350 Sur co 

3.00 500 Cana· le ta 

10.00 1000 Total 
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INIA 

TUNE! .. ES 

BENEFICl·)S QUE NOS OFRECEN: 

Protecci6n al cultivo de baja temperatura 

y/o heladas. 

Incremento en los rendimiento por hec~rea. 

Reali?.aci6n de siembra en etapas temp=anas 

6 tard!as con buenos resultados. 

- Mayor eficiencia en el uso de agua. 

MATERIAL NECESARIO PARA FORMAR TUNELES DE 

POLIETILENO DE lOOMTS DE LONGITUD Y DIS­

TANCIA ENTRE ARCOS D~ 1.5 MTS. 

CALIBRE DE 

'.:IAPAN 

".ANCHO ALTURA KG DE ALAMBRON PLASTICO DE 120 

0.4 0.4 12 11 

1.2 0.5 36 19 

1.2 0.6 47 24 

1.4 0.5 38 22 

1.6 0.5 47 24 
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INVERNADERO 

EN IA 'n:MPORADA 1984-85 SE a::NSUMIER2l AP.ROXIMADAMEN­
'IE 80 TCN IE PCJC.IErIImO CALIBRE 600. 

UN INVElW\IERO rE U x 75 mts NOCFSITA 140 kg IE J?0LIE 
T!llN). -

EL cm"ro PIQtEDIO POR kg ES DE $ 400. 00. 

EN w INVEmAIEID m a.so x 51 mts SE PRCXXJC1N 325,600 
PI.ANrAS CADA 30 a 40 DIAS EN OlAROIA IE 200 CAVDW:ES. 

EL cm"ro APro>CIMNX> IE tN INVElW\IERO IE 8. 50 x 51 mts 
a:MPIEID F.S IE 3. 3 MILUm'S IE ~-



ALLAN L. GR1rr 

5324 W.tl..cficld Ro.id 

Bc:thc\da MD 20016 USA 

-~ 
Telephones (301) 654-1515 

(301) 654-2544 
Telex 248214 9rif ur 

Technical Report -- Visit to Agrotileno. Guadalajara 

Gloucester 6" ' machine,, serial 266-25284-01, Dec 1980 
Center-fed 60" die, non-rotating, 50-HP blower on air ring, single 
orifice, air exit parallel to extrudate 

Calculation of maximum screw rpm: 
Motor max speed 1750 rpm (on nameplate) 
Gear ratio: 17.27 (stamped into gearbox housing) 
Top screw speed=- 1750/17.27 = 101.3 rpm 

Production rates: 
Obtained by timing and weighing rolls, allowing for weights of core and i 
packing materials 

Head Film Output Per " Blow 
Time RPM Amps HP psi Width Ft/min Kg/hr Kg Lb Ratio 

MonAM 73.6 350 170.4 2300 6m 1.27 
Mon PM 80 366 193.7 2650 6m 33 479 2.54 5.6 l..ZL __ 

Mon PM 80 370 195.8 2750 6m 496 2.63 5.8 1. 27 

Tue AM 88.6 372 218.1 3050 lOm 29.1 547 2.9 6.4 2.1 

Tue PM 89 394 232 3150 lOm 2.1 

Comments 

1. Screw s~eed is 80-90% of maximum now, and amps are well below the 
478 maximum on motor plate. 

2. Pressure also well below usual safe~y limits (7500-10,000 psi). It 
rose from 2joo to 3100 in 33 hours, mostly because of rise in screw 
speed from 74 to 89 rpm. Screen contamination also added some pressure. 
Screens should be changed at least once a week -- more often at highest 
speed and lower melt temperature, where more pressure may be a problem. 

3. HP also well below maximum of 300. 

4. Feet/min digital gauge is wrong, these are measured values. 

5. Output may get to 600 Kg at top speed, especially w~~h new screens. 
This would give around 7 lb/hr per inch circumference, which would be as 
much as I would hope to cool without added devices (refrigerated air, 
dual air openings, intern~l bubble cooling). 

6. Melt temperature is the missing data point. There is a gauge, but 
it reads well below what is expected, and must be calibrated before it 
can be put to use. 

7. Blow ratio of 1.27 is low, may be making "splitty" film. Tensile 
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or tear tests will show this. The 2.1 ratio is more reasonable. but it 
would be a good idea to run tests on both (6m and 10m). 

Making 12m x 8mil film 

Right now this can't be done. Running 12m at 6 mils was tried. but the 
bubble broke. It was sor.ewhat uneven (hotter on side that broke). 
Running the entire line cooler may help, but get confirmation via CIQA 
melt extensibility tests before trial. Check also if die gap is larger 
on far side (away from die, whic~ is where break was). Larger gap will 
promote such break. Check also uniformity of air flow if possible (any 
ieaks in hoses, blocked channels, etc.). In any case, 8-mil should be 
less likely to break than 6-mil. 

However, we are told that at current top rates of 550-600 Kg/hr, the 
rate of upward pull is too 3low to keep the bubble from collapsing into 
the die. This is reasonable, although we did not s~e it happen. The 
linear speed of the fully. blown film at 600 Kg/hr would be only 12.4 
ft/min - 3.8 m/min, and the speed at the die exit is much less. 

There are several ways around this: 

A. Pump material through the system faster, so it moves upward faster. 
This can be done by: 

1. Better "bite" -- the amount taken in per rpm. The bite depends on 
rear barrel temperature, so raising this one zone to perhaps 500 F or 
even more might help. I will be able to predict this better if and when 
I get sc~~w dimension data from Gloucester. 

2. Force-feed the system with a vertical ~crew or other positive feeder 
in the hopper. 

3. Preheat the feed. This also takes some load off the motor, which 
would be necessary if we got enough increase to bring us too close to 
ampere/HP limits. Preheaters blow hot air upward through the material 
in the hopper. They are standard industry accessories, but one can 
probably be locally designed and built if needed. Preheating is also 
used for black compounds, as the carbon black absorbs moisture and that 
results in a very rough surface and weak film. 

4. Change screw dimensions, either by deepening the feed zone, or by 
making a new screw. This i£ the least practical of the choices, because 
of the huge size of the screw and the costs involved. 

~- Run so that the plastic is cooler as it comes out of the die. Thus 
it has more melt strength and is less likely to sag or blow out. This 
may be possible by cooling the barrel, especially the two front zones 
and th~ bottom of the die. The die lips should be left hot to keep the 
pressure down, as this is where most of the pressure demand is created. 
There are devices which can be placed between the changer and the die 
which both mix and cool, but I would not try this until most other ideas 
have not worked out. 
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C. Better cooling of the plastic as it comes out of the rlie, so it get~ 
strong more quickly and doesn't sag. This is harder than it 2ounds. It 
is not a matter of more air (we have plenty of excess blower capacity), 
but it requires the air to be more efficiently applied in the first 
10-20 cm after the plastic leaves the die. A second air ring, or better 
bubble stabilization, won't help here. I will be talking to Sano and 
perhaps others on this matter, and if they sound encouraging -- that is, 
if they can suggest and offer an air ring change that is promising, 
I will report this to you. This will be a costly alternative -- even if 
just an insert is needed, I would expect it to cost at least $10,000 in 
the USA and probably more, and (unlike the preheater) it can't easily be 
made by people who haven't done them before and are not used to the 
precision machining required. 

D. All this has assumed the same material. Pemex 04. When we consider 
material change, then a whole new group of options are possible: blends 
with low-melt-index high-density PE, to give more melt strength .. . 
adding a minor amount of another polyolefin, such as polybutylene .. . 
even adding a little cross-linking agent that reacts at extrusion 
temperatures, to give the appropriate strength.Such formulation work 
would be best done at CIQA or Pemex or both. It sounds unusual to those 
used to polyethylenes, but it is done with PVC all the time. 

If it happens that the only way to get 12m x 8mi l film without <;)-eat e> 
pense is to run at conditions at the limit of the machine, keep in mind 
that the machine will not be running at these conditions all the time,· 
every day, all year. There isn't enough market to support that. Thus, 
we ara talking about occasional running at limits, not constant stress 
on the system. If Gloucester says their machine can run steadily at 
300 HP and 500G psi or more, and we can do so without excessive leaks, 
why not run that way? I will try to extract from them an idea of the 
safety factor they build into their equipment, as well as information or 
what protective devices are there (motor fuses, rupture discs. safety 
bolts, etc.). 

Additional Technical Comments 

SCRAP RE-USE. This is essential for competitive economics. Film that 
is the wrong dimension, or trim, or clean start-up material, must be 
recovered such as to gain full value again from it. If this isn't done, 
the adde~ costs might make the products too expensive for many buyers. 
There is'a vast body of technology grown up around scrap film recovery 
over the last ten years; I have already provided copies of technical 
articles and can supply more details as needed. 

WRINKLES. These seem to come at the point where the film turns upward 
again, underneath the first platform. Their removal isn't essential 
for agricultural uses, but the film would look much better, and convey a 
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more reliable and valuable image. We have already discussed the 
ways to remcve the wrinkles, and the easiest -- a spiral tape around th 
appropriate ioll -- should be tried. Caution: the tape must stick firl'(I 
ly, or else it will be pulled away by the film. Use a tape whose 
adhesive can be removed by a solvent -- makes cleaning the roll easier 
when tape is to be re-applied. 

FEEDING. Manual feeding by opening bags over the hopper runs the risk 
of an empty hopper, adds contamination from oag fibers and dirt on bag 
surfaces, and is not easy to do at 600 Kg/hr or more - one bag almost 
every two minutes. Plant management is aware of this problem, and told 
us that a large enough feeder was to come soon. Feeding such a large 
oachine from bags is unusual, unless the plastic is not available in 
larger containers such as 500-Kg cartons, truckloads and railcars 
(feeding a silo); sometimes the plastic is less expensive this way. 

TEMPERATURE CONTROLS. We noticed the controllers varying across a bandi 
of as much as 302F. This may be the best they can do, or perhaps they : 
are tuned wrongly (tuning is the setting of constants inside the control 
instruments). This swing of barrel temperature will show in some thick 
ness variation (surge) in the product. We measured this variation for 
a short time, and found it not very high, but it could be better, and 
any tightening of tolerances means material saved, as aim thickness can 
be lowered. If the performance of the controllers can't be improved, 
it might be advisable to turn them off , at least in zones 3 and 4, 
after start-up; the material will not cool down (turn the coolers off, 
too), as enough heat will be generated by the friction of the screw 
turning in the barrel -- that is where most of the heat comes from, 
anyway (motor HP consumed is much more than heater power). 

ALG:December 6, 1984 




