
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


' 

RESTRICTED 211 SS- DP/ID/SER.A/1734 
20 June 1995 
ORIGINAL: ENGLISH 

STRENGTHENING OF PESl'ICIDE DEVELOPMENT CENTRE 

DP/IND/89/128 

INDIA 

Technic.i report: Fmdiap and recommendations• 

Prepared for th~ Government of India 
by the UO:ted Nations Industrial Development Organization. 

acting as executing agency for the United Nations Development Programme 

Based on the work of A. H. Gregory, 
consultant on pesticide packaging 

Backstopping Ofllcer: B. Sugavanam 
Chemical Industries Branch 

United Nations Industrial Development Organization 
Vienna 

• This document bas not been edited. 

V.95 SS22S 



/\IJStract 

1.0 Introduction 

I . I - project objectives 

l.2 - scope of report 

I 

CONTENTS 

2.0 Training workshops at Ahmedabad. Bombay (World Trade Centre), Bombay (Hoechst) 

and Hydrabad 

3.0 Site visit to Voltas Limited, Secunderabad 

4.0 Selected survey of pesticide packaging and materials used in India 

4.1 - general comments 

4.2 - tinplate containers for pesticides 

4.3 - aiuminium containers for pesticides 

4.4 - rigid plastic containers and closures 

5.0 Visit to the Central Insecticides Laboratory (CIL). Feridabad 

6.0 Proposed package testing laboratory at IPFT 

7.0 Meeting with Dr. Dhua. Regional Controller, UNDP 

8.0 Conclusions 

8.1 - tinplate containers 

8.2 - aluminium containers 

8.3 - HOPE blow moulded containers 

8.4 - PET pesticide containers 

8.5 - new pack approval procedures 

9.0 Recommendations for improvements to pesticide packaging in India 

10.0 Acknowledgements 

11.0 Annexes 

11. l - job description 

11.2 - training workshop programmes 

11.3 - paper on "International Overview of Pesticide Packaging" circulated at workshops 

11.4 - Central Insecticides Laboratory pack approval procedures 

11.5 - Tournaire brochure 

11.6 - bibliography 



2 

A~TRACT 

Project title: Pesticide Packaging in India- Findings and recommendations DP/IND/89/128/11-66 

Objective: To give lectures on different aspects of pesticide packaging in one and two day seminar 

workshops at four locations in India. organised by project authorities; together with lectures given 

by two other UNIDO consultants on pesticide safety and waste disposal. Acvice was given on 

international guidelines and standards for pesticide packaging and materials. A selected survey was 

made of materials and packages being used by the pesticide industry in India. Recommendations 

were made for improvements within reasonable economic limits. without sacrificing safety and 

transport norms. All of the objectives were achieved within the allocated time. 

Duration of project: 1.0 man month 

Main conclusions: The current position regarding pesticide packaging in India is reviewed (section 

4.0 of the report). A number of specific observations were ma<ie as follows:-

a. There are aspects of tinplate. aluminium and plastic containers in use in India which do not 

meet some of the main GIFAP recommended design criteria fer one-way solids or liquids pesticide 

packaging. 

b. Urgent improvements need to be made to existing packs to provide increased user safety. 

reduced incidence of leakage. more effective rinsing and empty pack disposal methods. It is 

considered these improvements could be achieved in a phased programme over two to three years. 

The capital cost of improvements could be bcrn by the package suppliers and then amortised in the 

unit pack costs. 

c. The pesticide packaging standards in force in India and the new pack approval system 

operated by the registration authorities has successfully prevented gross failures occurring over 

several years. However. the excessive time needed for new pack approvals (up to three and a half 

years) is now a severe constraint in the adoption of new packaging technologies for pesticides. The 

existing specification ba~ pack evaluations carried out by the Central Insecticides Laboratory 

should be replaced by the United Nations (UN) performance tesLS based on the UN 

Recommendations for the Transport of Dangerous Goods. The regulatory requirements could then 

be consistent for both the Indian national and international transport modes. in keeping with other 

UN signatory countries. 

d. Members of the Indian pesticide industry associations who export or plan to export products 

to other countries need to be reminded of their legal obligations to use appropriate UN certified 

packages for the movement of goods classified as dangerous. 
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Recommendations: It is recommended that. with UNIDO's agreement. a work programme is 

drawn up to bring about improvements to pest!cide packaging in India within a shon time span. 

The suggested activities. which would require further assistance from a packaging Expen. are:-

a. Obtain more background data on pesticide package usage in India by carrying out a 

confidential survey among members of the Pesticides Association of India (PAI). This would 

provide vital details of pack sizes and materials used. quantities purchased per annum. approximate 

cost. sources of supply, and improvements sought by p:.!Sticide manufacturers. A questionnaire has 

already been used successfully in other countries to gather such information. The results have been 

invaluable in bringing about improvements and devising industry initiatives for pack collection and 

disposal. 

b. Upgrade tinplate. aluminium and rigid plastic container manufacture in India with the 

assistance of manufacturers in developed countries who specialise in pesticide packs. have 

machinery and tooling knowledge and are willing to provide the necessary technology transfer. 

This would have to be carried out under a technical know-how or licensing agreement. 

c. Prepare an easily understood booklet on the current expon legislation/regulations affecting 

the international movement of dangerous chemicals for use by pesticide manufacturers. This would 

be Ci condensed version of the UN "Orange Book". 

d. Urge the United Nations Food and Agriculture Organisation (UN FAO) Rome to finalise 

and publish the new draft Guidelines for the Packaging of Pesticides to replace the 1985 version. 

e. Produce a Pesticide Packaging Handbook to accompany the new FAO Guidelines. This would 

describe the latest packaging principles and practice in detail. The basic outline for this Handbook 

has already been drafted and could be comp!etcd within a few weeks. once commissioned. 

f. Investigate the progress made by the World Packaging Organisation/UNDP with the lhree 

year J.nternational Packaging Programme on improvements to packaging in developing countries 

to see if this would be of hP-lp with the proposed pack upgrading programme in India. 

g. Devise a three to four week packaging familiarisation programme for senior IPFT and 

Central Insecticide Laboratories personnel. This should take place in an industrialised country 

(Europe and/or USA) where current international pesticide packaging designs, materials, filling 

and handling equipment, laboratory evaluation and registration procedures for packages can be 

seen. Special ewphasis would be given to the growing use of water-soluble materials to reduce the 

risk of spray operator contact. 

h. Form a Packaging Work Group from members of the Pesricide As~ociarion of India to consist 

of 5/6 people qualified in packaging technology. with responsibility for this function. 

j. Set up the proposed package laboratory at IPFr for storage testing an.I l"ain staff 10 r•Jn it. 
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1.0 INTRODUCTION 

The main duty station for this project was the Institute of Pesticide Formulation Technology (IPFT) 

at Gurgaon. Haryana. twenty-two kilometres south of New Delhi. The IPFT is an institution 

builjing project developed in 1991 with the assistance of UNDP and UNIDO by the Government 

of India to promote safe. efficient and economically viable technologies for new generation 

pesticides. It makes such technologies available for large scale commercial exploitation and caters 

for the needs of both the Indian pesticide industry and the Asia and Pacific Region. 

Packaging of pesticides has featured in a number of training seminars organised by IPFf and its 

predecessors. the Pesticide D~velopment Centre (established in 1988) and the Pesticide 

Development Programme India (1981). 

1. I Project objectives 

The detailed project objectives are described in the Job Description (annex 11.1 ). The one man 

month duration was divided into one and two day Training-Cum-Meet workshop sessions at 

Ahmedabad. Bombay (World Trade Centre), Bombay (Hoechst) and Hydrabad, when lectures were 

given on different aspects of pesticide packaging. Advice was given on international standards and 

guidelines. A selected survey of materials and packs being used was carried om Y. '.thin the 

available time constraints in order to give recommendations for improvements. These 

improvements need to be c:rrried out within economic limits which have still to be defined, without 

sacrificing safety or transpon norms. 

I . 2 Scope of the report 

The report reviews in broad summary the current status of packaging in India and specifically 

focuses on pesticide packaging. The Indian Standards for packaging and testing pesticides are not 

commented on in detail as no complete copy was available to the author during the project. 

2.0 TRAINING WORKSHOPS 

The first two day session was organised by IPFT in collaboration with the Gujarat Pestic;de 

Formulators Association at Ahmedabad, Gujarat on 21-22 January. The programme covered 

effluent treatment and disposal, the implementation and monitorinJ? of international safety standards, 

new fillir.g machinery for powders and granular ;;roducts • A paper was given by 

the author on "An lnterM~ional Overview on the Packaging of Pesticide Fornulations". 

Thirty delegates !°:-om Technical Grade manufacturing (TGM) and Pesticide Formulat~ng 
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industries attended. There was strong interest in water soluble packaging. PET barrier bottle! and 

precision moulded HDPE containers. 

The second two day workshop at the World Trade Centre at Bombay (24-25 January) was organised 

by IPFf in coHaboration with the Pesticide Formulators Association of India and eighty-one 

delegates attended. The programme (annex I 1.2) was similar to Ahmedabad. Videos were shown 

by the author on water soluble packaging and a low cost automatic fi:ling line for l litre PET and 

5 litre HDPE bottles. Again questions were centred on water soluble packaging. compatibility of 

formulations with PET and tests for tinplate lacquer systems. In addition. Dr Ponkshe of Bayer 

India, Thane. gave a paper entitled •An Indian Industr; Perspective on the Packaging of 

Pesticides". 

A one day workshop (27 January) followed at Hoechst India Limited, Mulland, Bombay, in 

collaboration with the Association of Basic Manufacturers of Pesticides (ABMP) Bombay (annex 

11.2). The twenty-three delegates were mainly senior. wel!-qualified people who generated lively 

discussions. Proposals for a used pack collection and disposal programme were made and 

information sought on similar programmes in other countries. It was felt that disposal o; empty 

clean containers will not be easily accepted by Indian farmers. many of whom sell empty packs in 

the local market for secondary use. An education programme and an incentive scheme are needed 

to rectify this situation. 

The final training workshop took place at Hydrabad on 30 January when eighteen delegates 

attended. including three packaging suppliers of PET. HDPE and corrugated containers. Samples 

of international packs were circulated during the packaging presentation. Questions again centred 

on compatibility of formulations with PET. evaluating tinplate lacquers and the durability of water 

solubl\! films. 

3.0 SITE VISIT TO VOLTAS LIMITED. SECUNDERABAD, 29/2/95 

Voltas manufacture technical grade illaterial and formulate orfanophosphorus products. They were 

originally formed as a joint venture with Rhone Poulenc but subsequently severed this link and are 

now part of the Tata Engineering Group. The visit was kindly arranged by Mr W Ramalingam to 

show the UN experts a good example of a chemical synthesis plant. Constructive criticism wa~ 

invited to bring about further improvements. 

A tour of the chemical synthesis plant showed well-made steel and plastic 210 litre drums being 

usl!d to receive rav, -naterials. to hold stock~ of intermediates undergoing processing and for the 

dispat.ch of finished rechnicai grade products. Som~ were destined for export markets such as 
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France. A drum crusher was being used to dispose of rinsed empty drums once they became 

unsuitable for re-use. A recently installed incinerator with flue gas scrubbers could handle solid 

wastes such as small plastic drums. 

The formulation and packing plant filled 250ml, 500ml. 1 litre and 5 litre tinplate containers with 

EC products. Metal and plastics bungs were inserted in the necks and roll-on pilfer proof (ROPP) 

metal closures applied on two semi-automatic filling lines. They were then packed into outer cases 

as 20 x I litre and 4 x 5 litre packs. Also 20 litre lacquered containers were being filled. Voltas 

said that the compatibility of available tinplate lacquers with their products is often a problem. 

Heavyweight HDPE bottles with plastic plugs and ROPP caps were being used for chloropyriphos 

20 EC. based on cyclohexanone. Details of more effective barrie1 container materials for this 

product, such as PET, co-extruded multilayer polymers and fluorinated HDPE, were given tlJ 

Voltas. 

All filled cases were invened for 24 hours to detect leaking containers. 

4.0 SELECTED SURVEY OF PESTICIDE PACKAGES AND MATERIALS USED IN INDIA 

The survey took the form of:-

a. examining pesticide packs during the site visit to Voltas. 

b. obtaining product leaflets from the regional associations which included illustrations of 

current packs. 

c. examining samples of packaged products in retail outlets. 

d. scanning copies of "Packaging India". the bi-monthly journal of the Indian Institute of 

Packaging. 

e. discussions with package suppliers and users during the training sessions. 

f. examining pack samples dt the Central Insecticide Laboratory. 

g. a telephone discussion with the Director of the Indian Institute of Packaging, 

Mr PV Narayanan, Bomoay. 

These sources provided information on the respective packs. 

4.1 General comments 

Tht Indian pesticide industry experiences similar problems to the industry in other countries. Their 

annual purchasing requirements for packs is estimated to amount to less than 1 3 of the tinplate and 

aluminium containers produced in the country. This creates diffi-;ulties when special designs need 

t~ling changes .. or non-standard lacquer fi11ishes are required. 
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4.2 Tinplate containers for pesticides 

A convenient size range exists for formulators to buy appropriate containers for their pesticide 

products to avoid the need for users to decant from larger packs. Although the tinplate sheet itself 

is usually imponed it is readily available in India . Good ~xamples of labelled and litho printed 

tinplate packs were seen with attractive, clear decoration. 

The disadvantages observed were the problems often associated with tinplate containers; notably 

leakage from seams and closures. corrosion and uneven lacquer application. The grade of tin 

(99.753 purity), tin coating weight and thickness, passivation, general impact performance 

formability and grain direction likely to be supplied by the smaller lower cost tinplate container 

manufacturers contribute to these problems. Cost cutting often results in one or more of these 

parameters being below the required standard. The heavier the thickness of tin. the higher the 

resistance to chemical and atmospheric corrosion but the higher the cost. The optimum weight can 

only be determined after extensive product/container compatibility testing. 

4.3 Aluminium containers for pesticides 

India has a glut of aluminium produced from its indigenous bauxite deposits and adequate smelting 

capacity. However. according to the Indian Institute of Packaging, aluminium is still considered 

to be in its infancy for packing many products in India (1 ). The aluminium can for beverages is 

beginning to appear and th:s in turn will bring about more modern forming techniques and designs 

for products such as pesticides. Appropriate lacquer systems to internally coat aluminium bottles 

to make them compatible with alkaline and acidic pesticide formulations are just becomimg 

available. 

A comprehensive dem .. 1d study is currently being prepared (2) for beverage products and needs 

to tie in with the recommended study for pesticide products. Developments in line with the shifts 

and trends which have occurred in other parts of the world over recent years should be encouraged. 

Development programmes for specific lacquers. coatings and printing inks should be initiated. More 

effective liquid-tight and tamper-evident closure systems need to be introduced to counteract 

problems in these areas. 

4.4 Rigid plastic containers and closures 

Most examples of high densily polyethylene rigid plastic bottles seen during the commission were 

of heavyweight construction with poor neck finish. Evidence of inaccurate hand trimming with a 

knife could frequently be found. with the resultant risk of leakage or failure on impact due to 

thinning of weld lines. Modern blow moulding technology has dispelled the myth that heavyweight 

thick walled containers are necessary to transport hazardous goods. Evenly distributed polyml!r 

with considerable flexibility has resulted in container weight'i for one trip HDPE pesticide 
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containers being halved during the past 8 years and yet passing UN group II performance tests with 

an adequate safety margin. 

Greater attention needs to be paid to closure design and quality to fit the bottles. Tried and tested 

GIFAP industry standard neck and thread forms have been developed for pesticide use but they do 

demand that suppliers have the appropriate precision injection moulding and blow moulding 

machines available to produce the bottles and closures. The evidence is that inve4itment in such 

equipment is only just being made by suppliers in India. 

5.0 VISIT TO THE CENTRAL INSECTICIDES LABORATORY (CIL), FERIDABAD 7/2/95 

The objective was to obtain an understanding of the process for package approvals and to see their 

test facilities. Discussions were held with Er VC Bhargava, Joint Director (Packaging & 

Processing) CIL and six of his team. The Laboratory is run by the Ministry of Agriculture, 

Directorate of Plant Protection, Quarantine and Storage, following the introduction of the 

Insecticide Act 1968, which :ncludes and controls all pesticides in India whether they are imponed, 

manufactured or exponed. 

The Central Insecticides Bureau, in conjunction with the CIL, are responsible for the registration 

of formulations and packs. Approval has to be given by the Registration Committee after the 

biological efficacy, toxicity, safety and pack compatibility claims have been verified by field trials 

and storage tests over the full shelf life period. 

CIL have frequent contact with the UN Food and Agriculture Organization, the American 

Environmental Protection Agency and GIFAP. Er Bhargava chairs the Indian Packaging of 

Pesticides Sub-committee FAD I. 1. 

The CIL procedures for new pack or change of pack approvals is shown in annex 11.4. Product 

shelf life claims are checked at three reprc:sentative locations of temperature and humidity 

conditions after 6 months, 1 year, 1.5 years and 2 years storage. Transit trials of 3000 km in the 

proposed sales packs are also made between the three centres. Transpon methods range from trucks 

and bullock carts to bicycles. The approvals process can take up to a total of 3.5 years. 

SpecJication details submmed by pesticide manufacturers are compared with the specifications of 

packaging components which are known to have performed well in the past. 

Wt were invited to comment on a newly approved top and bottom seamed tinplate can without a 

closure. It was to contain a solvent based liquid pesticide. The user needed to use a tool which 
' 

penetrated the can top to gain access to the product. While this pack cor.cept would discourage 
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reuse of the container wh~n empty. it appeared to suffer from a number of disadvantages. Exposure 

to high temperature could create a pressure build up. causing the contents to spray out on opening 

the can. All of the contents would have to be used up on the initial opening and effective rinsing 

of the empty container would be very difficult to achieve. 

Water soluble polyvinyl alcohol (PV AL) film packs were discussed and Er Bhag~a expressed his 

concern over the ability of the film to withstand storage temperatures of up to 50°C and the rigours 

of transport methods in India. l.1e author offered to provide technical data from a number of film 

suppliers to show how these concerns could be overcome. Lever lid tins could be used to protect 

multipacked PVAL sachets from the metal hooks traditionally used co handle outer cases during 

transit in India. 

Help was also requested by Er Bhargava on the following points :-

a. Recommended methods for the safe disposal of rinsed empty containers. 

b. Guidelines on the development of new packaging for pesticides. 

c. Specifications for containers which provide tamper evidence and are difficult for children to 

open. 

d. Details of low cost package test equipment used in other countries. 

6.0 PROPOSED PACKAGE TESTING LABORATORY AT IPFT 

Proposals have been made to establish a package testing laboratory at the Institute of Pesticide 

Formulation site at Gurgaon. The function of the laboratory would be to carry out storage 

compatibility tests to determine the effect of pack on product and the product on packs to support 

the formulation dtvelopment work carried out by IPFT staff. The tests need to be carried out at 

the recommended range of temperature and humidity conditions over the time periods required for 

registration submissions. It is also envisaged that this package compatibility testing service could 

be offered to the industry members of IPFT who do not have sucn facilities of their own, on a fee

earning basis. 

Other organisations such as the Indian Institute of Packaging have package testing facilities but are 

neither experienced nor equipped to handle hazardous chemicals, particularly alongside the food 

products which they currently deal with. The Central Insecticides Laboratory is equipped to carry 

out such testing, but they see their role as monitoring pack specifications and carrying out 

confirmatory tests on claims made in registration submissions, rather than in development testing. 

Suggestions for the necessary IPFT package test equipment. laboratory layout and test protocols 

have been made by three UNIDO Experts during visits in the past eight years (3,4,5). Some of 
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the laboratory equipment has already been purchased by UNIDO and is being stored at IPfT. 

Gurgaon. The packat.: testing laboratory oow needs to be established and personnel trained as soon 

as possible in order to make !t operational. 

7.0 MEETING WITH DR DHUA. REGIONAL CONTROLLFR. UNDP: CHAIRMAN. IPFT 

2/2/95 

A general discussion took place on the lessons learned from the workshop sessions. The points 

made with particular reference to packaging were a~ follows :-

a. The first priority is to safeguard pesticide users during dispensing, mixing, spraying. pack 

rinsing and disposal. 

b. More information is required by the authorities and potential users of water soluble films in 

India. Details were requested on the physical characteristics of the various grades of film available 

such as tensile strength. puncture resistance and stability at 50°C. Technical data sheets which give 

this information are available from all of the major American. Japanese and European producers. 

c. A means of providing self destruct packs to prevent the re-use of empty containers is needed. 

d. Data is required on the toxicity risks involved if inadequately rinsed packs are used as drinks 

containers. 

e. Pack rinsing and disposal is an importan~ issue still to be addressed in India. 

f. It is essential to keep capital costs as low as possible for any pack improvements beir.g 

proposed. 

g. The Indian pesticide industry associations could be used as the most effective means of 

bringing about improvements to packaging. 

h. A good starting point would be to conduct a confidential market survey among association 

members to determine the number and types of packages used per year for the various groups 

of formulations. 

8.0 CONCLUSIONS 

Packaging for the pesticide industry in India is rlivided into two sectors The synthesis of active 

ingredients by Technical Grade Material (TGM) manufacturers uses 200 litre drums and 

intermediate bulk containers (IBCs). The formulation of technical products into useable pesticides 

for registered field use requires smaller packs. ranging from 100 ml to 20 litres. 
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It is reponed (6) that the higher profit margins of the TGMs allow more money to be spent on 

packaging. The formulators operate on low profit margins and cost cutting has traditionally taken 

place on packaging, with consequent safety risks. 

Metal and plastic drum manufacture in India meets international standards for quality and adoptiCln 

of t~hnical advances. This is because global companies such as Van Leer and Mauser have 

licensed Indian companies (Balmer Lawrie and Time Packaging respectively} to produce drums and 

hold regular technical exchange meetings. 

The design and production of smaller tinplate, aluminium, high density polyethylene (HOPE) and 

polyethylene terephthalate (PET) packs in India has not benefitted from technical assistance in the 

same way as drums. The consequences are that only limited progress has been made with most of 

these packs during the pru,t 8 years. However, there are companies in industrialised countries who 

are willing and able to provide technical help. There are encouraging signs that such technical links 

and investment are about to occur. 

8.1 Tinplate containers. 

The tinplate pesticide containers do not meet the GIFAP recommended design criteria for liquids 

and solids (7) on the following points : -

a. They often fail to pass UN performance tests on sizes greater than 300 ml. 

b. They do not drain and rinse well due to the neck position in relation to the outer rim. 

c. The external rim and recess can trap product during or after pouring. 

d. Roll on pilfer proof closures are widely used, which have sharp edges. Cut fingers and torn 

protective gloves can result. 

e. The containers are not always liquid tight. Seepage at joints, seams and closures occurs quite 

frequently . 

f. Neck diameters are not large enough to permit glug free pouring with minimal dripping or 

splashing. 

g. The handles are not large enough to grip with a gloved hand. 

h. The closure plug cannot be easily removed without the use of tools, when wearing gloves. 

j. Tinplate lacquers are not always inert to the contents. 

8.2 Aluminium containers 

The narr(lw necked, internally threaded aluminium containers produced in India have polythene 

screw plugs and crimped-on overseals. The same designs were being used in Europe in the 1970s. 

The plugs swelled in the presence of solvents and could only oe removed with pliers. The overseals 

had sharp edges. They have beer. superceded by wider necked (50 mm) aluminium containers with 

tamper evident ratchet collars and caps in solvent resistant plastic. Tournaire (France) and Alcan 
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(Germany) are the main suppliers. Tournaire has assisted developing countries with implementing 

improved designs and tooling (see brochure annex 11.5) and have received enquiries from Klas in 

Bangalore, India since the visit. 

8.3 HOPE blow moulded containers 

No custom designed containers specifically for pesticides were seen during the survey. Indian 

suppliers brochures (Techno Pack) advertise multi-use lieavyweight, rigid containers for edible oils 

and pesticides. Experience has shown chat the best performance packs are lighter in weight to 

provide flexibility on impact to avoid base weld failures. Typical weights are 200 g for 5 litre 

bottles and 80 g for 1 litre. The bottles need to be produced on modern blow moulding machines 

with 30 point electronic parison programmer control to get the required polymer oistribution, with 

an in-mould calibrated neck finish to avoid hand trimming and achieve good thread forms. 

8.4 PET pesticide containers 

There are two moulders in India known to have the necessary Japanese single stage 

injection/stretch/blow equipment (Pearl and Strongpet Polymers). However the Central Insecticides 

Laboratory has only approved two cypermethrin formulations in PE:.I so far and claims PET is 

unsuitable for wide scale use. This is contrary to tf1e results obtained by pesticide manufacturers 

and registration authorities in 14 other countries, where PET is approved for most formulations, 

apan from those containing ketones and strongly alkaline products. This discrepancy could be that 

a different grade of polymer is in use in India, the processing conditions are different or there are 

minor differences in the bottle design or closure methods which allow greater permeation. 

8.5 New pack approval procedures 

It appears that the approval procedures operated by the Registration Authorities in India are 

considerably longer than those in operation in other countries. Indian pesticide manufacturers carry 

out storage and transit testing and submit their resuits. Their claims are then verified by the 

authorities who repeat these tests, which doubles the time requirement for approvals. No account 

seems to be taken of registration approvals already given to packed products by countries outsidr.! 

India where similar climatic and transport conditions prevail. 

The rate of change in packaging technology worldwide is occurring at a faster pace than the 

approval process in India. This is inhibiting the adoption of new innovations and safer, 

environmentally acceptable packaging for pesticides. 

9.0 RECOMMENDATIONS FOR IMPROVEMENTS TO PESTICIDE PACKAGING IN INDIA 

Most of the packaging deficiencies identified during the project could be rectified, with UNIDO's 

agret:ment. within a relatively short time span of less than two years and within reasonable cost 
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limits. Further assistance would be required from a packaging Expert. experienced in implementing 

changes in deveioping countries. to act as a catalyst and carry out some of the proposed activities, 

which are as follows:-

a. Draw up a questionnaire to be used in a confidential survey among PIA members. to obtain 

basic information on the range of pack sizes, the materials of construction. quantities purchased per 

year. approximate costs. sources of supply and their response to the proposed improvements. 

b. Identify pesticide tinplate, aluminium and rigid plastic container manufacturers in industrialised 

countries who are experienced in providing technical assistance and licensing arrangements to 

developing countries. This would enable packaging manufacturers in India to bring about the 

necessary improvements within a planned time schedule. 

c. Produce an easily understood guide on the packaging legislation applicable to the export of 

pesticides by the various transport modes. This would be a condensed version of the UN 

Recommendations ·0range Book •• to be specifically targeted at pesticide ;nanufacturers in 

developing countries. 

d. Urge the United Nations Food and Agriculture Organiz.ation (UN FAO). Rome. to finalise and 

publish the new draft Guidelines for the Packaging of Pesticides to replace the 1985 version. 

e. Produce a Pesticide Packaging Handbook to accompany the UN FAO Guidelines. The basic 

outline for this handbook has already been drafted and could be completed within a few weeks. 

once commissioned. It would be of assistance to experienced technologists and those who have 

occasional need for detailed packaging information. 

f. Investigate the current situation with the World Packaging Organisation (Paris)/UNDP 

(Geneva) project commenced in 1992 to improve packaging in developing countries and promote 

understanding and knowledge of packaging's role in international trade. 

h. Provide increased knowledge and experience for senior IPFf/CIL and Industry Association 

personnel in pesticide packaging by organising a 3 or 4 week familiarisation programme in an 

industrialised country where international pack designs, materials, filling and handling equipment, 

laboratory evaluation and registration procedures can be seen (Europe and/or USA). 

J. Form a small Packaging Work Group (5 or 6 members) and a steering committee to bring 

about the necessary changes within an agreed time frame. The packaging improvement strategy 

should be owned and mainly implemented by members of the Pesticide Association of India. The 

same collaborative approach for packaging improvements and standardisation as operates 

internationally within the pesticide industry needs to be adopted in India . 

k. Establish the proposed package testing facility at IPFT and train the staff to ~rry out storage 

test protocols and pack evaluation. 
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tlfITED RATIORS IHDUS'IlllAL DEVELOPllERT <llGARIZATIOR 

Post t:it:le: 

Durat:ion: 

Dat:e required: 

Dut:y Stat:ion: 

Purpose of project:: 

Duties: 

Qualifications: 

Language: 

Job Description 

DP/IND/89/128/11-66 

Consultant on pesticide packaging 

1.0 m/a 

Sept/Oct. 1994 

New Delhi, with daily travel to project site 
Gurgaon, Haryana (around 20 km away from New Delhi) 

at 

An institution building project, to assist the 
pesticide industry in India by developing and 
promoting safer, new generation pesticide foraul.ations 
and utilizing indigenous developed technology for the 
production of foraulation and improving the 
formulation capabilities of the country. 

The consultant during his/her visit will give lectures 
on different aspects of pesticide packaging in a two 
days workshop at each place at four places in India to 
be organized by project authorities along with two 
other UNIDO consultants on pesticide safety and waste 
disposal. 

He will advise on international guidelines standards 
on pesticide packaging materials and packages and will 
make a selected survey of the materials and packs 
being used by pesticide industry in India and will 
give his recomnendations for improvement under 
economical limits but without sac~ificing safety and 
transport norms. The consultant will submit a final 
report regarding his findings and recommendations. 

A chemist or engineer with extensive experience in 
packaging of chemicals especially toxic chemicals such 
as pesticides. He must be familiar with different 
packaging techniques, labelling and in proper disposal 
of used containers. Experience in pesticide industry 
would be an advantage. 

English 

Background Information: The Institute of Pesticide Formulation Technology is 
located on the out-skirts of New Delhi, is a national 
institute set up by the Government of India with an 
active assistance of UNIDO. The Centre is devoted to 
research and training in various aspects of Pesticide 
Formulation Technology and is playing a central role 
in maintaining contacts and cooperation with other 
national and international R&D institutions and also 
working as technical coordination unit of the regional 
network on pesticides for Asi'l and Pacific. 
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h:is bc:cn set up In May 1991 s>resently eng1ged In ln1plementlng 'Pesticide 
l>c\-clopment Centre' a UNDP assisted project. Tho project's aim and 
objectives arc to assist the pesticide ronnulatJon lndusry In the countiy In 
the :treas or development or newer ronnulatlon. upgradatJon or technolo
gies. industrial safety and pollullon conuol, appllcallon or pcstJcldcs etc. 
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rel:11cd technologies. other import.ant area• or plant designs and aafbty 
measures and pac:kastns or pcsllcldes ronnulatlon1. The 1\111 polentlal or 
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:\boul the present needs but to f'ocul on the eerloua national efforts required 
to bridge the 1cchnolo1lcal gaps tr any In this vital aspect or pesticide 

industiy. 
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Training cum Meet on 
JndustrJal Safety, Emuent Treatnacnt and Pncknging 

In 
Pesticide Fornmlntion Industry 

21a11d22 January J99J 
at 

Hotel Rivera, Khanpur, Ahmedabad·380 001 

Orsanised by 

INSTITUTE OF PESTICIDE FORMULATION TECllNOl.OGV 
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21 Janurar')' 1'95 

09.00 • 09.30 

O'J.30. 10.30 

10.30. 10.4S 

Session I 

10 . .U. ll.15 

12.U • J3.4S 

ll . .U. 14.0 

Sc:ulon II 
IUS· U.4S 

IHS • 16.00 

Sc:11lou Ill 
16.00. 17.00 

11 Januar')' lttS 
Sc:ulon IV 
1000· ll.U 

lUS· ll.4' 

Sc:uloft V 

11.4'. 13.00 

13.00. 14.00 

Rcclstnuion 
I nausuro1ion 
TCA/CofTco 

Introduction or IPFT A Pracntatlon or Status Pftper 
on pollution control In patlddo Industry lndlan per· 
"lpccclYC • Mr. llP. LuthrD. Dy. O.M. HIL 
International applOICh to etnuont treatment and dis· 
poul In pestlcldo lbrmulatJon Industry • Mr. Keith 
Johnson. UNU>O Expert 
Lunch 

1)pctortrcaunent anddlpoal methodl ·Incineration 
water ond ocher related tochnoloalcs. Mr. Kcl1h John· 
'°"• UNIOO • Expen 
Tea/CofTce 

Dl1cuHlon on uperlenco ol lnduatry In dl1po11I or 
time bamd pesticides and pollutJon control In Indus· 
try ·Moderator· Mr. llP. LutJU"a. Dy. OM, HlL 

Prcscnu.tJon by Industry repraontatlva on polluUon 
related cxperiCftCCI In deti&n and OperatJon or emu• 
cnt trcaoncnt plant. 
Tea/Correo 

lnlemallonal S.l'cty 1t1nclard In l'osllclde lndt11try 
Implementation and montorln1 • C.M. Harmer, 
UNlDOExpcn 

Lunch 

PROGRAMME 
Se11loa VI 

14.00 M JS,00 

U.00 • 16.00 

16.00 • 16. lS 

16. IS· 17.00 

Pacb1ln1 otPallcldCI lforn\ulallon • 
Indian Industry Penpoctlvo • lndu11ry 
Experi 

P1ckn1ln1 or Pesticides formulation· Mr. 
A.H. Oreaory, UNIDO Expert 

Tea/Corrce 

Summlr ; up dJscu11lon1 and concluding 
session 

ADMINISTRATIVE DltTAD.S 

Venue 

DllCI 

Time 

Peet 

llolel River•, K.hanatur, Ah1ned1b1d·I 

21•22 JanUlr')' 9S 

09.30 am 10 5,00 pm 

RI. 1,500/· per partJclp111ll lncludln1 
course m1terlalTea/Coaoe1Workln1 lunch 

No. or Panlclpanll 

Lut dlle or nomlnatJon 

40.50 

10 January 19'5 

Nomination alon1 with cheque I demand 
dnR may plcaso bo Mnt In ravour or 
GUJARAT PESTICIDE FORMULA· 
TORS ASSOCIATION to 

C::uJarat Patclde Pormulaton A1socl1-
CloD, ' 
20, Bmb1111 Markel, Nar Dinah 111111 
Ahmedabad·3I0009 

Pl10no : 400SSI 

Telex : Ol 1·74531 AJMC 

OulltltJon panlclpan&I nqwrtna· any 111l1tance ror hotel bookJna ~•c nt 
Ahmedabld may oonllet Mr. P.'S. Trivedi, Hoay, Secretary, Ouj1r11 Pes1lcldc 
Fonnul11on Aaoctallon. 20, Bmbuly MulccC. Near Dinah Hall, AhrncdaJ. 
310009 

~ 



No. of PdclllMftte 

Lut da .. of Nomination 

Modlof~t 

7S ·100 

211t.Janullry, 1115 

Nomnalon lllong wt" Chequel'Oemand Dnlft 
may plNI• be 1ent In favour of 'P••tlcd• 
Fomdalorl AllOClatlon of Inch' to : 

P11lcldl Formulator1 Alaoclatlon of Inda 
8-4, An.nd Co-Op Houllng Socelty 
SltlecMvl Temple Road, Mllhlm (Weit) 
Bombay. 400 011 

Phone: 4371271 ·Mr. H.J. Kakoclcar (Ex. Oltf.) 
Fu: 111173111117781Tbc.011·74131AIMC 

Outt'-llon palUclpantl requlrtng any u1l1tance or hotel booking etc. at Bombtly may 
contact Mr. H.J. Kakodkar of P"IStlcld• Formulator1 A110C1atlon of Incl• 

a.de ground 

ln1tltut• ol P•llclde Fonnulatton Technology, A Govt. ol lndla Society hu been Ht 
up In Mw/ 1191. pte1enly engaged In Implementing •Pe1tlcld• O.v.iopent CentN" a 
UNOP assisted protecl Th• Project. Th• Projecr1 aim and obJecUv•• are to ull1t 
D'I• pe1tidde formulation Industry In the country In the ., .. , of development of newer 
'ol!'NJtatlon, upgtldatlon or technologl11 Industrial •l•ty and pollution control, •Po 
~ or pe9'ic:idl• etc. Th• project hU .cce11 to th• International expe"8 u an 
i"c\.'t !~om UNIDO to U111t the pe1tlc:idl lonnulatlon lncl.l1try. It ha• .iso plant to Ht 
:..-; a safety laboratory. It 11 In thil context that In ~atlon with PMtlclde1 
Forrnulator1 Altoelatlon of Inda a training cum meet 11 being organlaed at Bombay 
to lactHtat• lnt1'9Ctlon between lh• lnduatry and lxplft9 In this area. 

The P•ltictdl• Formulator1 AHOClam of lncla(PFAI) came Into 1xl1t1nce In th• year 
1918 wtth a need to provide plattonn for 8"'all tclll• pe1tlcld• lonnulator1, a lmportan• 
aector which ,.,,.....u around 70% production or tonnula•ed putlcldl• In Inda. 
PFAI Initiated by 9IMll 9Clll• peltlctdl formulators has now grown Into 1111 etfectlv• 
bodV who• rnemberlhlp lncludet medium and larv• IClll• lndu1trlH, baalc manutac· 
turars and manurac"rera of lntenneclatu required for peaUddu. Th• uaoclatlon 
represent• th• patlddl lnduatry on a national balll With a 1tr1ngth over 350 
membel'I. 

In the ~resent me.._ Ihle• ,..,uted lntema•ONll •xp•r\s Mr. Keith S. JohnlOn, Mr. C.M. 
Hanner and Mr. A.H. Gregory are vtlltlng India and IPFT took the opportunity to 
arrange this programme In con.boralon with PF Al for th• benellt or pHllclde Industry. 
In addition to the lntemalonal upertl, th• exper\s fTom th• Industry and IPFT lhall 
b• 1hartng their vtew on th• aree of J)(llutlon control, lnw1tital .. rety and packaging 
ol puticld• loimulatlon and dultng I\• meet cum trllnlng Ht1lon1. 

Th• meet wll highlight th• topic• relevant to lndn•nitlon water Md odour related 
t~u. othw Important.,.. or plant design and •r•ty mM1ur• and pack· 
aging ol puktdel tonnula~. Th• tua potent!al of th• progr11mm• of th• 1emlnar 
11 dl•ed to crNt• not only awaren•• aboUt the pNHnt need• , but to focu• on 
th• na~ efto"8requiredtobltdge1\1 t~ gap If any In "I• vllal aspects 

~· ~ 

lnatltute of Pesticide Formulation Technology 
(• Gollt. of lndl• Soo,.ty unt#r t#p•rt,,.,.nt of Ch•mk:•,. & P•trooh•mk:•la) 

Announc11 

Tr11lnlng • Cum • Meet on 

lndu1trlal Safety, Effluent Treatment and Packaging In Peatlcld• 
Formulatlon and Chemlcal lndu1try 

24 and 2& January 1995 at 

World Trade Centre, Hall Wlsta(30th Floor), Bombay 

OrganlHdBy 

ln1tltut• of P•atlclde Formulatlon Technology 
Sector 20, Udyog Vlhar, Gurgaon 122 018 (Haryana) 

In collaboration with 

Peatlcld• Formulator11 A&1oclatlon of Inell• 
B-4, Anand Co-Op Housing Soclety,·Mahlm(W11t), Bombay· 400 016. 

Tel. No. 4375271/Tbc No. C/O: 011·74538 AIMCIFu No. C/0:022·8118738 

FACULTY: FROM U~IDO & IPFT 

00 



24J....,1111 

Ol.00· 1.30 

0.930. 1C>.30 

10.30. 10.45 

S..91oft·I 

10."5. 11.30 

11.~· 12.15 

12.15· 13.45 

13.45. 14.45 

SN91oft•R 

14.41. 15.45 

15.45. 18.00 

s .. 9loft1n 

16.00. 17.00 

Zlth J.nu.ry 1ffl 

S..eloftlY 

ot.30· 10.15 

PROGRAMME 

Regl1trllllon 

lnauguralloNApsnclatlon Award9 by PFAI to 
Mr. R.D. SHAOFF(oMlrrnan l MMapng 
Director) of United PhoephoroU9 Ud, Bombay 
tor hi• llgnltlcMl oonlrlbutlon In Pe111dde 
lndultry. 

TMl'Cotlee 

lntroduchn of IPFT a Pre1entatton or Statue 
papw on pollullon oontrol In Putlclde lndultry 
Inclan penpeotlve • Mr. R.P. Luth,.,Dy,G.M., H.1.1.. 

Future or ftowable9 and w.ler dtperllble 
Granul• In lncla World Mallcet and formulation 
technique • Or. RMI De•, IPFT. 

lnterNllonal applOllCh to eflluent treatment and 
d1poHI In peetlcicM formulation lnGlatry • 
Mr. Ke/flt S . .AMn9on. UNIDO Expert. 

l.unch 

Typee ol trMtmenl and dapoMI meth0d8 • 
Incineration water Md oth.•r related techno!o91•• 
Mr. Keith S. JohMon 

10.11.· 11.11 

11.15· 11.41 

IMllonV 

11.41 • 13.00 

13.00. 14.00 

S..elonYI 

14.00. 14.30 

14.30. 15.00 

15.00 ·11.00 

11.00. 11.11 

11.15· 17.00 

Safety In PHllolde lnG11try • Inclan pel'lpeottve 
V.N. Ounll, IPFT. 

TNICotrH 

lntemattonal Mfety 1tandard In PHklde lndultry 
ltl lmplcmentatton and Monitoring 
Mr. Chatt .. M. Hatm.,, UNIDO Expert. 

Lunch 

Packaging of P•llcldH In lndlM lndultry 
perspeottve, lndan Expert 

Peltlctde1 Reglatrallon In th• Europeen 
Cotrm.nty Council by Mr. G«lff Bym•, CChem, 
FASC, Helld, New Ma/1fflf D.vafopment of 
lnll'S'WIM A••••l'flh lnt•'"1IJIJorVll L t:I., St:otlend. 

P......,. 19 or PHUclde FomUlltton lnt1maUonat 
p~1: Mr. Anthony H. Gregory, UNIDO 
EJtpllf. 

TNICotrH 

Summing up dlecu11lona & Concluclng Hlalon 

TMICollH ADMINISTRATIVE DET AILI 

Of90 itllon on upe"ence ot lndultry In d1poeal 
or time balM pealcldel and pollution control 
In Industry· Moderator· Mr. A.P. Luth,., 

Presentation by lndultry fePf••entatlv• on pollu· 
lion related apettenoe In D•algn and operation or 
Effluent treatment P1ant. 

Venue 

D•t• 

TI me 

FM 

World Trade Centre, Hall W11ta 

(30th Floor), Bombay 
24-21,J.nuary, 1995 

t.30 a.m to 5.00p.m. 

RI. 1200 per parUclpMt for PFAI M•mbel'I 
RI. 1500 p•r parUclPMt for non PFAI Memberl 
[l'ncluclng CourM matertal, Tea/ CoftM & 
Wortdng Lunoh) 

'° 



ADrtLINlSTRA TIVE DJ;T A.U..S 

Venue , ; HOECHST INDIA LIMITED 
L.B.S. Mars, Mulund (West), Bombay 

Dale ; 27 January 1995 

Time : 09.30 am lo 5.30 pm 

fee : Rs. 1,000/· ~r participants i.ncluding 
coune materialTea/Cofl'ce/Work.i.ng lunch 

No. of Participants : 30 

Last date for NontlnaLion : : 'i Janua.r)' 199 5 

Phone 

Nomination along \\ilh cheque I demand 
dlaJ\ ma)' please be sent in fa\·our of 
"ASSOCIATION OF BASIC l\tANU· 
FACTIJRERS" to 

Mt. D.C. Deo, 
B-9, Saroj, Paralkar Road, . 
Shi,·aji Paik, Da~r. Bombay-400 028 

4SS238 

Outstation participants requiring any assistance for hotel booking etc nt 

Bombay may contact Mr. Mt. D.C. Deo, B-9, S:uoj, Paralka.r Rond, Shh·nji 

Park, Dad.al, Bombay-400 028 

4J 
INSTITUTE OF PESTICIDE FORMULATION TECHNOLOGY 

Annormct.s 

Training cum Met:t on 
Industrial Safety, Emuent Treatment and Packaging 

in 
Pesticide Formulation Industry 

27 January /99J 
at 

HOECHST INDIA LIMITED 
LBS Marg, Mullund, BombAy 

Organised by 

INSTITUTE OF PESTICIDE FORMULATION TECHNOLOGY 
Sector 20, Udyog Vihar, Gurgaon -122016 

Haryana 

In Collaboration with 

Association of Basic Manufacturers of Pesticides (ADMP) 
Bombay 

N 
0 



Dack1ro11ncJ 

lnstilUtc ol Pesticide Formulation Technology, I Govt. or India Society 

bas been set up in May 199 !.prcscnllycngaged in implement.Ing· Pesticide 

DcYclopment Centre'• UNDP assisted projoc:t. The project's aim and 
objectives arc to ~ist the pesticide formulation indusry In the country in 

the are.as or development or RC\\'Cf formulation,. uparadation Of tochnolo• . 

gies, industrial safety and poUut.lon control, 1pplicat.lon of pesticides clc. 

TheProjccthasaccesstotheintcmationalcxpcnsuaninputrromUNlOO· 

10 assist the pesticide formulation industry. le has also plans to set up a 

safety laboratory. II is in this context thal In collaboration \\iLh Association 

ot Basic Manutactu.rcrs of Pesticides 1 training cum meet is being 

organised at Bombay co facilitate interaction bet\\-ecn the i.a.::.:.:£.•y and 

upcrts in this area. 

fn the present meet, three reputed intcl'NLional expens Mr. KeiLh S. 

Johnson. Mr. C.M. Hanner and Mr. A.H. Oregory arc \isiting lndJ1 and 

IPFT took theopponunity to amngc this programme in collaboration \\iLh 

ABMP for the benefit of pesticide indusuy. In addition to the intcmational 

experts, the expcns from the industry and IPFT sh.all be sharin1 their \icw 

in the area or pollution cont.rol, inchasl.ri&I sal'ety and packaging or 

pesticides formulation during the meet c:wu llalniog sessions. 

The meet \\ill highlight the topics rclC\'&l\t toinclaeratlon. water and odour 

related technologies, other important areas or plane design and safety 

measures and pacb&ins orpcsticidcs tormuladons. The full potential or 
the prognmJH ot the seminar is desiped to create not only awareness 

about the present nocds but to focus on tbc serious natJonal eO"oru required 

to bridge Lhe technological gaps ii any Jn this vital aspect or pcstJclde 
indusuy. 

27 Janurary 19!>5 

09.00. 09.30 

09.30. 10.1.S 

10 . .,. 10.30 

10.30 • 11.4.S 

11.4.5 • 13.00 

13.00. 1"4.00 

1-4.00. 15. u 

l.S.U • U.30 

1.5.30 • 16.30 

16.30 - 17.30 

PROGRAMME 

llcgistratlon 

Inauguration ·Opening rcn~rks by A.BMP IL I Pf,. 

Tea/Correo 

Pollution Conuol In Pesticide Industry Indian Per· 

spoctlve • R.P. Luthr:a, Dy. OM. HlL 

lnttrnat.lonal Approach 10 Emuent Trc:a1mcnt and 

Disposal In Pesticides Formulation Industry • Kcilh 

Johnson, UNIDO Espcn 

Lunch 

lntcmatlonal Safety S1andatd in Pec1icidcs lnd~ll')', 

Its implementation and Monitorin1 • C.M. tl:arm.:r, 

lJNIDO Expoert. 

Tca/Cotrec 

P1ck11in1 or Pesticides 'For"'ulations 

A.H. Oregory, UNIDO Eicpen 

Open House Dlscuslson I Summln1 up. 

"" 



Venue 

Daw:s 

Time 

Fees 

ADMINISTRATIVE DETAILS 

VICE ROY HOTEL 
Tank Bund Rmd, 
Hyderat.1·500 380 

30Januuy9S 

09.30 am IO 5.30 pm 

Rs. I .fml· per participants lncludina 
course ma1erial Tel/Cofrec/Working 
lunch 

No. of Panicipmnts 30 

Last dale for Nomination IS January l99S 

Pbonc 

Tc lea 

Nomination alona wilh cheque/demand 
draft may ~,lcuc be sent in flavour ur 
VOLTAS LIMITED 
MR. W.V.8. Ramatin11m. 
General Manlger (operation) 
1DA Phase 11 
Pa1anchcru·S023 l 9 
'4cdak Disa.;ca 

OMS4l·l22S·l?26 

0422-lll. Faa: 91-084l-8210Sl 

Outsialiun penic:ipantsrcquiring any asistancc for holcl booking cliC at Hydcr;abud 
maycon'8CtMr.W.V.8.Ramaling1m.IDA.Phasell,Pataneheru·SO'lll9,Mcdak, 
Dist. Andhra Pndcsh. Phone: OMS43-2l2S. l2l6, Telca: 0422-lll, Fall: 91· 

OM2-12l0Sl 

New Telephone Noa:08453-42673, 
42622,42588. 

·Fax Number:08453-42656 

<Ii> 
INSTITU'fE OF PESTICIDE FORMULATION TECllNOLO<:Y 

Announct.r 

Tr•lnlna cum Meet on 
lr:!dustrl•I S1fety, Emuent Treatment ind P1cka1ln1 

In 
Pesticide Formulation Industry 

JO January 1995 
UI 

VICEROY llOTEL 
T•nk Dund Road 
H1dr•b1d·500 JKO 

N 
N 

Organlired by 

INSTl'rU1'E OF PKS'flCIDE FORMULA'l'ION 'fECllNOLOt;v 
Sector 20, Udyog Vlhar, Ourgaon-122016 

Haryana 

In .Collaboration whh 

l'cNth:lde A~,.,cl'9tlon of lndla 
N.:w Utlhl· I IO OCH 



8KklfW•d 

11\S\ltutc ol Palldde Ponaulatlon Technolou. I OcM. of' India Society 
has been Id up In May 1991 psacntl7 enpgod In Implementing· Pesticide 
Dnelopmeac Cent1e' • UNDP assisted project. T1'e pt0jcc:t'1 •Im •nd 
objcc\I~ ue to uallt the pesticide rormul•lion lndusry In the counlr)' In 
the •ras or ~lopment or newer rormul•tlol\. upgndlitlon or tec:hnolo
aia. industrial .rec, and pollution oontl'OI, application of pesticides etc. 
The~ haucx:a110the intematioNlu,crt1uan Input from UNIDO 
to assl• the pcstlddc formulation Industry. It ha abo plans to let up a 
safety labontory. It ls In this oontellt thlt In colllboration with Pesticide 
As.social.ion or India. New Delhi a training cum meet la being organised 
" H)dc.-... to facllllMC lntef'KUon baween the lnduslry and e:tpcl'U In 
thisara. 

Pesticides ASloc:Ulllon or India i1 the main rqtfelefttali¥e bo or this 
important agricultural input industry PAI'• membenhJp comsiriscs or 
both Public A Private Sector large teale (lncludin1 multhwtons) medium 
scale and small scale manufact\lms, rormulaton Ind disUibuton. 

In the pmcnt meet. three reputed lntematioftll experts Mr. Keith S. 
.lohnson.. Mr. C.M. HarmmcrandMr. A.H. O~goryuevisiting India and 
IPFT took theopponunitJ to arrange this programme incollmboration wtth 
P Al for the benefit of pesticide industl)'. In llddition to the intem1tiona1 
e!lpetU. the~ rnma the Industry and IP" lhall b; lharing their view 
on the Uta of pollution oontrol, Industrial lltcty and plebgin& of' 
peaJc:idc ronnua.tion and during the moct cwn lrlinlna 1e11lons. 

The meet wm highlight the topics ~IC"Yant to lndncrllion water and odour 
~a.ted to:hnologics. odlcf lmponant U'CU or plant design and utct)' 
mcuwa and ,.. ....... of pesticides rormulations. The full potential ol 
the programme of the seminar is designed to cn:ate D0t only IWllCDCll 
lbout the pracnt naeds but 10 roaas on the ltrious natioaal ecrons reqwred 
to bridge the technological pp1 ii an7 In this vital aspect or pcsticida 
Industry. 
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Packl1ln1 or Pcallcldct Formul1llon1 
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Annex 11.3 Paper on ·international Overview of Pesticide Packaging· circulated at workshops 

PACICACINC OF PESTICIDES 

THE CHANCING INTERNATIONAL SCENARIO AND NORMS 

1.0 Introductloa 

This paper gives an overview of the current internatit-nc.l trends iil 
agrocheaic&l packaging. It is based on the draft revised Un.:ted Nations 
Food & Agriculture Organisation (UN FAO) Guidelines for the Packaging of 
Pesticides, shortly to the published. They were written by a group of 

industry experts in packaging. 

The paper reflects the enhanced profile vhict; packaging technology has 
earned in this industry during tbe past l years. The emphasis now ls on 
the Fonmlation al'd its Package being regarded as a single entity - the 

Product. 

Registration authori~ies in various countries incrP.~singly require 
package performance and rinsing data to be pre ... mt-:ci as part of the 
Product Registration Sub•ission. It has been knGvn for a product 
regi~tration to be ·efused on account of the pa~kage selection. 

Pack design features, material compatibility, transport regulatior.s, 
pack rinsing and disposal methods nr.w feature proainently h. any 
discussions on pesticide packaging. Conseq~ently these topics fora the 

major part of this paper. 

2.0 General requirements 

Pestici~e containers and related outer packaging ~hould COllply with all 
...aterial standards and regulations which apply to such packaging and 
where required, vi th internati0nal tran~ortation and safety 

regulat i~ .as. 

2.: Shelf life 

The period during which the product remains fit for use is knovn as the 
"Shelf life". This should be established as at least 2 years. Product 
registration holders (realstrants) deteraine shelf life by intense 
storage stability testin& under a variety r.f 'hort and Iona tera storage 
regiae1. These regiaas are selected having due regard to the 
3eo1raphical realons and cllutes to which the product and p19ckaging 
vill be u~ .>sed durln& transport, intermediate warehousin& and storage 

oy tne tin•l user. 

2.2 Container sis• 

Container siae ls nor11111lly specified in •tric units(ucept within the 
USA) as net voluae for liquids and net wight for solids. The 1ro11 
she of a container Is areaur than net slae in order to facllltate 
filling and dispensing, but in the case of liquids this ii also 
necessary to .. ccoamodate theraal expansion after filling. Typical 
aaxlmu• degrees of filling are 91'1 for water based products and 9S\ for 
products based on organic solvents. However for snialler containers iC 

is not '.lncomnion to use filling degrees of 80-901. due to other factors 
such as foaming during fillln3 ~nd t~., need to di!.ricr.u 11ttho\lt 

spi llagc. 
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2. 
Filling degrees for solids have to cover a wide range, due to 
settlement(de-aeration) after filling and the need for flexible 
containers in particular to be large enough relative to product volume 
to permit closure i .. ediately after filling. Special care is necessary 
when specifying containers for solid formulations due to bulk and 
packaging density considerations. 

2.3 Pack design vitb regard to easy rinsing 

The majority of pesticide products are designed for mixing in water 
prior to application to the crop or target species. There are economic 
and enviromental benefits to be gained froa effective r:_insing of 
containers of these products prior to disposal. However these benefits 
are only realised in full when container rinsing ater is transferred 
into the sprayer and delivered to the target. Effectively rinsed 
containers may be classified as non hazardous(subject to local 
regulations) and are therefore preferred for subsequent storage prior to 
final disposal. 

It is important when designing or selecting a container that due 
consideration is given to avoiding design features such as recesses or 
an integral hollow handle which are liable to impede easy effective 
rinsing. Steel and plastic druas should include opt imua draining 
features in their design. 

As a general rule it may be assumed that rinsing efficiency will 
decrease with increasing viscosity of liquid products. This in turn 
increases the potential contribution of container design and uterials 
of constn:ction to efficient rinsing. 

Primary packaging for solids, including flexible uterials, should be 
capable of being rinsed with pressurised water without disintegrating. 
An exception to this is when water soluble fil• is a component of the 
primary package. 

The three main rinsing methods to be used prior to pack dhposal are 
described in appendix 1. and in the European Crop Protection 
Association(ErPA) Guidelines on Rinsing Agrocbellical Containers. 

2.4 Closures 

Many pesticide aanut.cturers have reached a consensus to standardise 
neck diameters on plastic packaging in order to help to facilitate good 
neck designs, better operation of filling lines and the introduction and 
acceptance of closed transfer systems. Some diameters are Deina piulseu 
out over a period. Those expected to re .. ln in Iona term use are listed 
below: 

Kajor(Crest) Diameter 
of Screw Tlareacl * -63 

so 
45 
38(Not in Europe) 

norma I 

lore Dl .. ter 
of Openiaa * -s~ss ** 

42 or 39 *** 
39 
23-30 ** 
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Tamper evidence is a desirable feature of pesticide containers de .. nded 
by uny users. It may be divided into tvo basic types: internal and 
external. Inner me•branes heat sealed to rigid plastic containers for 
liquids provide internal tamper evidence. This means that screv caps 
.,st be remved to perait visual inspection of the inner membrane to 
establish if the package bas been tampered with. Internal tamper 
evidence is provided in a si•llar manner on s.all tinplate containers 
where a tinplate neck plug(shive) is fitted so that it cannot be re11Dved 
without being c1a .. ged. 

External tamper evidence may be provided in a variety of ways and a few 
examples are described below. 

Steel Drums 

Metal overseals crimped over the traditional screw threaded bung-must be 

destroyed to per•it access to the bung. This type of overseal may also 
be used on HOPE drums and aluminim containers with internal screw 
threaded bungs. 

Retractable plastic pourspouts are available for steel drums vitb a ring 
pull cover which must be destroyed in order to remove the screw cap. 
Such spouts also provide internal tamper evidence as the neck of the 
spout may be sealed with a ring pull pastic membrance. 

Fibre Drums 

Lever locking bands are provided vith a loop of vire which passes 
through adjacent holes in the band and which ls closed with a motto or 
logo indicating the origin of the product. The wire 11a1st be cut to open 
the band. 

Cartons 

Cartons sealed with external adhesive tape or with adhesive between 
overlapping flaps are not reclosable without leaving some evidence of 
damage caused by any previous opening. Solle designs include perforated 
tear strips which are automatically tamper evident if used. 

lags and PcJches(Flexibles) 

Seams may be sevn, glued or heat sealed which make it necessary to tear, 
cut or otherwise pierce the container material to obtain the contents. 

Rigid Plastic Containers. 

Various designs of plutlc and •etal screw caps are availablr vith 
break-off rings. The ring may be designed to break from the cap by 
rupture of fragile bridges between cap and ring as the cap is unscrewed. 
Alternatively it may have a tear off band which utilises mre robust 
connecth.g bridges which cannot be reptured simply by unscrewing the 
cap. 
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2.5 Labelllng 

The product label ls a priae source of technical inf onutlon concerning 
the product, its areas of use, methods and tiaing of application, and 

safety precautions to be observed. It aay also carry the foraal, 
authorisation number issued by a national registration authority, 
indicating that the product has been approved for sale in a particular 
country and that the label text has also been for.ally approved. 

In order to fulfil its function the label must reaain f iraly affixed and 
clearly legible throughout the container's life until its final 
disposal; particularly U the label is exposed on a continuous daily 
basis to direct sunlight during this period, which could cause inks to 
fade. It is essential that appropriate adhesives are selected for good 
bonding. Both pr:ssure sensitive and aqueous based adhesives are in 
common use. 

Vhere water soluble bags •st be printed, direct printing with water 
soluble or dispersible ink is essential. 

2.6 Rational/International standards 

Some national registration authorities. and the Comaission of the 
European C:O..Unities require that applications for product registration 
include inforaation dem>nstratlng the shelf life of the product. 
Applicants for product registration .. y also be required to obtain 
approval for the type of packaging proposed. 

2.6.1 United Rations performance tests 

Host National and International legislation is nov based on the 
"Recommendations of the Comaittee of Experts on th'! Transport of 
Dangerous Coods" publlshed by the United Nations. Packages must pass 
the relevant perfonunce tests to obtain a United Nations certificate 
when the contents they are intended to carry are classified as 
hazardous. The perfonunce tests are a drop test, a leakproof test, an 
internal pressure(hydraullc) test and a stacking test as s.-arised 
below. 

DI Packaae Perfor111nce Test• 
Test 
Drop 
Leakproofneu 
Internal Pressure(Hydraulic) 

Stacking 

Applicable to 
All Packs 
Liquids Only 

Liquids in Metal, Plastic and 
C0111posite Containers 
All Pa,ks Except lags and Sacks. 

The procedures for these tests depend on whether the product i• a solid 
or a liquid, on Its density at 20 C and vapour pressure at SOC or SS C, 
on the dHip and constructfMl of t~e packaae and, finally, on the 
packaaing aroup to which the product has been assianed. 

Combination pack•&•• are only subjected to the drop and stacking tests. 

The conpatibility of the packa1in1 .. terials with the proposed contents 
11Ust also be established in accordance with the regulations. The 
det1i led criteria for pack1ging liquid products 1111y differ between IHDC 
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2.7 Key design criteria su...ary 

GIFAP has issued design criteria for priaary •nd secondary(outer) 
packaging which are included in Appendix. 2. These criteria will assist 
those involved in the design, selection or use of packaging for 
pesticid~s to improve ergonOtaics and safety features whilst reducing the 
envirormental burden of container aanufacturing processes and 
distribution. The reduction of packaging waste is a key objective of 
the criteria. Improved operato~ handling characteristics are also a key 
requirement in reducing the enviroraental burden. 

3.0 Selection of Packing Types 

3.1 Pri•ry Packaging - Introduction 

The ess~ntial prerequisite is that there is no interaction 
packaging aaterial and contents throu~bout the shelf life 
product. 

3.1.1 Selection of Packaging llaterial for Solid Fol'llUlations 

Typical representative types of formulated products are:-

- Wettable povders(WP) - Wettable granules (WC) 

- dusting povders(DP) - granules (GR) 

bet'-: en 
of the 

Polyethylene is the preferred material because it has universal 
application. It ls thermplastic, therefore an ideal sealing medium, 
and forms a very good moisture barrier. The predominant requirement is 
the preservation of agrochemical for.ilations, particularly in humid 
climates. Flexible pouches or bags are preferable to rigid containers 
to minimise the amount of packaging used or to be disposed of when 
empty. If further strength is required, it can be obtained by the use 
of fibreboard outer packs. 

In monolayer film constructions, a thickness of 0.1 ... will be 
sufficient is most applications. 

If shelf life studies show the product to be very hygroscopic or water 
sensitive, an additional moisture barrier such as aluminium will be 
required. Aluminium composite foil requires a heat sealable inner layer 
ana extetn<1i. fol•·otection a.;ainst environmental influences. In addition, 
physical strengthening and print carrier are required. 

Specific agrochemical foraaJlation properties, e.g. a strong odour or 
volatile components require a composite film which consists of LOPE and 
an additional barrier, not necessarily aluminium. PA or PET are ideal 
reinforcements for larger packages, e.g. 10-20 kg. 

The principle in designing multilayer films h to combine barrier 
pr ope rt tes. 

Film or composite foil packages for powders or granules are usually 
tubular form/fill/1eal(FFS) pouches, pre-fabricated bags or lined 
cartons. It is essential that seals are designed to minimise retention 
of formulation after e~tying and rinsing. 
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The choice of packaging must also take account of cost. Container size 
has considerable influence on the economic~ of packaging, as does the 
filling operation. Higher packaging material costs can be absorbed by 
.,re econ08ical filling costs. 

Water Soluble Fil•s 

A special type of packaging suitable for agrochemical formulations, such 
as wettable povders(also gels and solvent based liquid) is the vater 
soluble bag. Typically made of polyvinyl alcohol (PVAL), a variety of 
grades are available to combine optimum product compatability with rapid 
dissolution time in cold vater. 

These packages do not protect the formulation in the usual sense as the 
film itself requires protection from .,isture or rain. They protect the 
operator applying the product by preventing derwal contact or inhalation 
and contain pre-measured doses, leaving outer ?ackages clean. 

The polyvinyl alcohol material dissolves to become part of the spray 
liquid. Sometimes the physical properties of the spray liquid may be 
altered and need to be checked. 

The recommended film thickness is 0.040 -· Films selected should be 
free from pinholes. 

Care has to be taken with the storage of film(or pre-fabricated bags) 
prior to use. Follow the instructions of the supplier. 

Water soluble bags •Y be designed to contain from a fev grams of a 
foraulation to approsimately 25 kg. They 11USt be printed with vater 
soluble or water dispersible inks for identification purposes. 

A suitable outer bag of polythylene film or paper/polyethylene/aluminium 
foil lalllinate is necessary to protect the water soluble film. 

J.1.2. Selection of Packaging llaterials for Liquid Formulations. 

Liquid agrochemicals always consist of an active ingredient and a 
solvent system, which may include water. A surfactant system is usually 
present where dilution in water is required. All formulation components 
can influence the packaging choice. Therefore compatibility studies 
have to be performed in order to prove the suitability of a 
package(preferably in sales packs). It is essential to evaluate the 
proposed closure for its suitability. 

The most common types of formulations are:-

emulsifiable concentrates(EC) and soluble liquids(SL) 

The presence of hydrocarbon solvents may adversely affect 
c0111patability with certain plastics such as HOPE. 

suspension concentrates(SC) and emulsions in water(EW), usually 
HDPE-compat ible. 

The most common packaging materials used for agrochemicals are glass, 
metal (aluminium, tinplate or mild steel), plastics, or COlftt.ination 
containers with remov•ble plastic liners. 
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lt is recommended that pesticide containers should be permanently aarlted 
vith the vorld "Pesticide" or the local language equivalent to identify 
the• as agrocheaical containers. 

Class 

In spite of its universal product c0111patibility and availability, glass 
is not rec~nded for c~rcial packaging for safety reasons as it 

shatters on impact. Di•ensiona tolerances are not well controlled and 
neck thread engagement is frequently variable. However, it is accepted 
that for bottles below 200 al they are acceptable vbere alternatives are 
not i-.ediately available, providing the closure is leak free. 

lletal 

Metal containers, .. de from aluminium or tinplate or steel with or 
without internal lacquer linings, are well established. 

Aluainh• bas the advantage that it can be converted in one or 
two-piece containers, if a suitable alloy is used. Although lts purity 
should be ain. 99.5 ~ an internal nrotective lining is required for many 
products. 

Tinplate is a low carbon llild steel sheet coated on both surfaces with 
tin either by dipping or electro deposition. the grade of tin, tin 
coating weight/thickness, passivation(treating to stop further chemical 
reaction), perforaance specification, formability and grain direction 
should be borne in aind when specifying tinplate. 

The tinplate container is built from three pieces(body top and base/ 
vbich are joined together by seaaing, soldering, gluing, welding or a 
combination of any of these techniques. A benefit with rectangular 
shaped containers ls that distribution costs are ai~hllsed. 

Internal lacquer llr.ings are generally required for tinplate, using a 
roller application to achieve a uniform coating. Freedom from pinholes 
and good adherence of the lacquer are a80ng the factors which need to be 
considered. 

However corrosion, leakage from sea• or closure and denting can cause 
customer resistance to tinplate. It Is also difficult to pass the UN 
perf oraance tests vlth sises over 300 al. For these reasons the trend 
has been to replace tinplate vith plastic containers where possible. 

Closures for metal packages •st have equally good barrier and 

c0111patibility properties. 

PIH tic• 

llov moulded containers of hi&h density polyctbylene(RDPE) of fer a wider 
flexibility ln deslan construction, good moisture barrier properties but 
poor resistance to hydrocarbon solvents. 

An improv• .. nt ln chemical compaitibility with solvent based liquids can 
be obtained by fluorlnatlon. As an in-line-process the treat•ent ls 
done during the blow-moulding of th• container. The alter~ativ• is to 
apply the florin• gas in a vacuUll cha•ber after blow aouldi~g, resulting 
in a treat .. nt of the lnte~l and external surface of th• containers. 
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Other posslbl lltles are offered by co-e.:truckd, multi-layer plastic 
containers, vhlch are available up to 10 litre capacity. Here, plastics 
vlth different properties can be ~oebined to produce multi-layer 
packages, Ideally "tailored"" to suit the product requlre.ents. A 

typical construction of a l litre bottle ls ROPE vlth a mnl- layttr 

thickness of 0. 7 -· a bonding agent of llin. 0.010 - and an Internal 
layer of EVOH(ethyl vinyl alcohol) or PA of •in· 0.020... Reg.round 
1Mterlal fro. the .. nufacturlng process can be blended vlth vlrgln HOPE 
and used as a fourth layer between the external PE and the bondi• 
agent, vlthout Increasing the container ~lght. 

lladally oriented polyester(PET) ls vldely used for packaging of 
solvent and aqueous based liquid products. Hovever, lts water vapour 
transllissloa rate ls higher than that of HIJPE. This caa adversely 
affect compatibility vlth certain moisture sensitive agrochemicals. 

3.1.3 lecD•tnded tests to be carried oat OD tbe •in types of 
containers. 

Irrespective of the type of the final r.ontalner, in addition to 
regulatory perfomance testing, the follovlng tests should always be 

carried out on filled packs before and after accelerated storage, as a 

llinl11U8 requirement:-

- Velght loss or gain 
- Appearance of the container(including internal surface) 
- Appearance of the container/closure syste•. 

3.1.4 Speclflcation• 

Detailed specifications are necessary to ensure the consistent 
perforunce of the complete package. Each of the packaging •terlal 
components .. st be precisely specif led oa a separate sheet. It ls also 
1..,ortaat to glve clear ·~ckaglng instructions" to the filling plant, 
independent f ra. package speclf lcations, describing hov to assemble the 

package components. 

Specifications should be revised fr• tl•e to tlae in the light of 
technical develo,..nts ln pack.a1lng .. terlals or conversion processes. 

Defined as outer or transit packaging, used to protect the prlury 
pack(sO fr• the physical stresses of transport and stora1e under 
varyins cllaatic conditions. Product stora1e and ha&ard varnlns 
inforutlon can be c01111Unlcated using printed text on the second 

packa&i"I· .. 
3.2 •• Types of Secoadary Packa1ln1 

The most usual forms ls cor"'gated fiberboard cases, .. de fr• boards 
conslstin1 of two or ..,re flat parallel sheets of paper liners separated 
by a fluted or corrupted sheet. They are held to1ether vith adhesive 
applied to the crest of the flutes, vhlch have considerable strength. 
The air spaces vlthin the board help to cushion the contents of uses 

during an impact. 
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The types of pulp used to .. nufacture the liners are:-

- Pure ~aft 
- Multi-ply test or jute (which has one or more plies of 

recycled fibre. bonded to a Kraft facinr). 
- Chip or strav (aade froa lov quality vaste paper vitb short 

fibres and locally indigenous materials). 

Flute fonis separated by a liner can be coabifted to form double wall 
board or evan triple vall for heavy duty cases, combining the advantages 

of eacb flute form. 

Case design. construction and sealh• Mthocls used (or closing tbe 
filled pack all contribute to its final perfor11ance. Internal fitments 
such as sleeves or dividers improve the strength considerably. Design : 
and construction options are illustrated in the International Fibreboard 

Case Code. 

Avoiding cases overhanging the edge of pallets prevents betvee 2n and 
401 loss in stacking strength. Software is available for optimising 
pallet stacking patterns using a personal c011puter. 

3.2.2 Unit cartoas 

Unit Cartons are occasionally used vitbin outer cases to collate pri.ary 
packs together to fora a sales unit. they consist of single thickness 
carton-board or E flute fibreboard. 

3.2.3 llethods for protectioo of Unit loads. 

Further strength and protection for complete pallet loads can be 
provided where transport and storage conditions are particularly severe 
by the use of corner posts, cages, overcovers or interleaves aade f roa 
plastic. wood, fibreboard or .etal. Load security and stability can be 
improved by fl la stretch wrapping or tensile str.pping around tbe 
palletised goods. 

4.0 Used container .. aaae.eat 

A used pesticide container aanaae•nt progra- needs to be approached 
in three ways:-

- Mini•ising the nuaber of used containers or weight of 
packagina aaterial for disposal. 

- Container decontamination by rinsing. 

- lecycllna or eventual disposal of used containers by 
envlronaentally acceptable aethocls. 

Sections 2 and 3 have emphasised the care and attention needed in each 
of these areas. 

Vith the increase in envlrormental r.oncern relating to the disposal of 
used packa1tn1 generally, the agroche•ical industry ii addre11in1 this 
proble• to 1ive clear guidelines to users for dealing with empty rinsed 
c~"tain~rs. This task c~nnot b• accomplished bv any stnile a~rochemical 
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The current trends in public awareness and ~egislation for product 
liability are tending to shift the resposibility for many types of waste 
disposal frma the end user back to the original producer. 

4.1 Container Rinsing and Disposal 

Detailed procedures for rinsing have already been given in Appendix J. 

Vhi le additional operating ti• is required for triple rinsing COllpared 
with the two types of pressure rinsing, it can be used in all rigid pack 
situations without the need for additional equipment. User education 
progra.-es need to be established to promote effective rinsing. 

Vhere containers have not been rinsed there is any doubt over the 
efficacy of rinsing(eg due to the presence of significant visible 
residues). such containers should be stored seperately from well rinsed 
containers prior to disposal. It uy be necessary to arrange a 
different method of disposal for such containers taking account of local 
laws or regulations and local disposal facilities if any. Vbere 
specific instructions are provided on the label these should of course 
be followed. There are several viable 11et.,.,ds of final disposal of used 
packaging. Depending on the locality, open burning of small quanitities 
of rinsed plastic containers or carefully controlled landfill on 
agricultural land away frOll water courses .ay be both suitable and 
preferable. In some regions however such methods aay be illegal. Under 
no circuastances should used packaging .. terials be allowed to 
acc1aUlate as loose surface debris(Utter) ln rural areas. Vith the 
exception of containers vhich are Intended for refilling vith a 
pesticide as part of an organised and dedicated collection and return 
sche11e under no c lrcuastances should used containers be reused for 
packaging purposes or be traded in the general economy. 

4.2 Container reuse 

A large proportion of packaging for solid and liquid formulations is 
designed for single use and should discourage re-use once emptied and 
rinsed. Features of the pack design vhich associate the• vitb food or 
beverage containers should be avoided to reduce the risk of mistaken 
identity. 

The practice of re-using containers Is not recoml9ended and is forbidden 
by .,st registration and resulatory authorities(apart fr011 the approved 
packs designed for multi trip use) 

4.3 lecyclln1/!ner11 Recovery 

Attention has been &ivon to the disposal of e11pey pesticide containers 
in countries throuahout the wvrld. Disposal instructions on labels must 
stress the need to drain the contents completely and properly rinse 
packa1ln1 which has ~ontained pesticides. Methods of subsequent 
disposal then depend on rec01111endations in force in particular countries 
and are usually stipulated by national registration or health and safety 
authorities and endorsed by the agroehe•ical industry. 

The si111plest method." are to burn or bury the rinsed conta~nen on the 
farm or smallholding under recommended, carefully controlled conditions 
suc'h ,1115 arr currrntlv includ!'d in th .. !Jll 'flr.iHn f'f ~~ri,.ul••·P .. 111 .... Jr"' 
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In other countries (eg. USA and Canada) efforts are being made to 
recycle container -.aterials such as steel a~d plastics but the economics 
of these activities are questionable. both in financial and energy 
balance terms. European legislation •ight eventually per•it theraal 
recovery of plastic agrochemical containers (HOPE.PET. Co-extruded but 
not PYC) all of vhich have a high calorific value when using Municipal 
Vaste to Energy Plants operating at 850 C or above and aeeting the 
stringent European Ccmmunity standards for effluent gas discharges. 

Other alternatives are to use the containers as fuel for ceaent kilns. 
burning at 2000 C. Any ash residue is neutralised in the cement 
clinker. Trials have been successfully carried out in the USA and Italy 
vith no harmful eaissions. This could well becc.e the preferred method 

of disposal where viable collection schemes exist. 

Vbilst it •ight take a vblle for nevly developed countries to adopt 
these methods and standards there ls growing interest and commitment to 

safe pack disposal in such countries as lra&il and Mexico. 
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Appendix 1 

The three main methods arc : 

(a) Manual 
- usually known as •triple rinsing• to indicate diat the operation should be carried out three 

times with three portions of clean water (each ponion 10-2SS of container volume). The pack is 
drained for 30 seconds on emptying, clean water is added, the closure relined and the container 
shaken or rolled !O rinse all in1ernal surfaces. The final rinsa1e is drained for 30 seconds before 
refitting the closure. 

(b) ln1egmed Pressure 
- requires purpose built equipment attached 10 or adjacent to a aop sprayer which divcns 

clean water at 3-S bar pressure into used containers invcncd over a rinsing nozzle and lhcn collects 
the rinsare for piping into lhc spray tank. Ahhough suitable for rinsing bolh rigid and llcxiblc 
containers which may have contained solids or liquids, it is a prcrcquisi1e diat the minimum 
opening (bore) of the container neck is not less than 39mm diamc1cr. This is essential "'permit 
inscnion of the rinsing nozzle which is JSmm in diameter. Clostd transftr S)'Slenu normally 
include a facility for incegraaed pressure rinsing of nun refillable containers as a standard feature. 

(c) Pressure 
- pressurised waler is delivered via a hosepipe through the container neclc or ahcrna1ivcly 

a device is fitted to the hosepipe which is capable of pcncu.uing die base of containers 10 crca1e 
a •straight through• method of rinsing. 

Each or these 1echniqucs requires the use of clean water lnot dilulCd working spray mixtures) to 
achieve effective rinsing. Funher details arc given in the European Crup Protection Association 
(ECPA) Guidelines for Rinsing Agrochemical Containers (6). 

No auempt should be made to rinse conaaincrs where: the product is not doi~1x:d for mixing with 
water, such as dustable powders (DP) and ultra low volume liquids (UL). Where the product is 
diluted in organic solvent prior to application. cg oil miscible liquids (Of) and oil dispersible 
powders (OP). il may be possible to rinse comainers with the diluling solvent. However this should 
l10l be done without a prior and detailed assessment of hazards which may arise. In panicular the 
electrical safety of any equipment, including any static hazards, must be thoroughly reviewed. If 
the solvent cannot be safely vented from the container or presents a grca1er hazard than the 
pesticide being used. then rinsing should be avoided. 
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Appendix 2 

GIFAP RECOMMENDATIONS FOR ONE-WAY AGROCHEMICAL PACKAGING 
D6IGN CRITERIA FOR LIQUIDS AND SOLIDS 

Forward 

These rr.<:ommcndations have been prepared to help ensure that agrochemicals arc paclced in such 
a way as to present a minimumu risk to people and the environmcnL They have been p:c.,ared by 
a working group of specialists with extensive experience in the field of packaging with the intention 
of helping those involved in the various stages of pack procurement (e.g. design, selection, testing, 
approval, purchasind. They will also be of help to national authorities and international 
organisations. 

In these m:ommcndatiom the word must is used to indicate the minimum industry standard 
aa:cpcable and thee word should to indicate proven good practice. 

I. Basic requirements 

- must comply with all legal requirements where these exist. 
- must comply with transport regulations and pass UN performance tests where required. 
- must minimise the possibility of operator contamination in opening, transferring, reclosing 

and rinsing. 
- primary pack should not exceed 2S kg/20 litres for manual handling by one person. 
- paclcaging concept should utilise a chcmical-spcciftc standardised pallet 

(e.g. 1000 x 1200mm) 
- should drain well and allow easy and effective rinsing to maximise product residue 

removal. 
- should not resemble food or drink packaging 
- must be identified as pesticide packaging (e.g. by appropriate labelling) 
- should be difficult to counterfeit 
- should offer a simple method of quality control 
- should facilitate simple and environmentally sound management of post consumer 

paclcaging waste 
- consideration should be given to the need for separate or integral measure facility or 

graduated scale 

2. Container 

- must be physically adequate to withstand the required filling, transport, storage and use 
mode 

- should have no sharp edges or projections on container or closure 
- external rims or r~ should not trap product during or after pouring: otherwise 

ancillary dispensing devices may be needed 
- should stand up without falling over 

pack must be product tight 
- ratio of pack .material to product volume should be minimised especially for solids 
- should be usable for as many different products as possible with standardised and modular 

formats 
- empty packaging material should occupy minimum storage space 
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- for liquids the container opening most be large enough to permit glug-free pouring with 
minimal dripping or splashing 

- where a 63mm neck is used it should be consistent with agreed ECPA industry standard 
.: 

2.1 Handle and/or suitable recess in base for large containers 

- should be provided for rigid packs of more than Sieg 
- should be isolated from the contents (vapour/liquid phase) 
- should be large enough for a gloved hand 
- should be easily gripped when wet 

2.2 Closure 

- must be leakproof 
- re-closure must be safe and liquid-tight 
- closure must be rtmovable with gloved hands, preferably without tools 
- must be difficult for children to open 
- should be tamper evident 

2.3 Packaging Materials 

- must be inert to contents 
- must be an effective barrier against diffusion and migration (1) 
- materials must be selected with recyclability and/or disposability in mind 
- material should be identified by a coding system 
- fragile and potentially hazardous materials should be avoided 

(I) water soluble packs must be packed in waterproof outer packaging 

3. Labels and printing 

- materials and printing inks must be resistant to the elements, product and physical damage 
throughout the storage period 

- must be firmly attached to the containers 
- must ccomply with legal requirements e.g. hazard labelling 
- should be capable of being decorated i.e. by printing or labelling with adequate space for 

safety instructions, pictograms and directions for use and disposal etc. or for the 
attachment of instructions which can be referred to before opening the pack 

- must survive immersion in sea water where the product category demands it 
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Annex 11.4 Centtal lmecticides Laborarlay pack approval procedures 

AllMD I 
. ~ [It.ea 3.1) 

KODlf~ GUIDILIHIS roR APPROVAL or HIW/A~TIBllATI 
PAC(AGlllG SYSTlllS roR PKSTICIDIS &llD/08 TBIIR 

. fOBllOL&TIOHS · 

1) Generaf~~ The appro•al of a particular packacinc s7stea 
based on ~n~ oatisfactory reports of t.es~s and trials as per 
the euidelines ei-.en belov shall be restricted to the 
particular pesticide, technical/foraulation on vhicb these 
tests have been conducted. The data .eenerated out of tbeae 
tests/trials have to be aubllitted to Central Insecticides 
LaboratorJ, Faridabad (CIL). · 

2) Packaginr of Bevly Introducing Prodncts 

a) Coaplete details re1ardin1 specification of pri•ary, 
secondary and transport packaeine systea shall be furnished 
to C!L rieht at the initial staee. 

b) for produot1 boinl reiieterad for the flrat tlae, the 
reclstrant shall underta~e tests on coapatibllity, standard 
ai11Ulated traneport.11ort.hlne1111i fteJd t.rhlaa an•l'•rl•on of 
'I"" 1 I a., ""'' """ 11 I h• 1· t , ... 1. 1 .,,, .. I I ••I lln• ""' 1-h• t••uMl l••• 
n•&.u .. ·a "' Lh• 0011Laint1r/11y11t.e•. The det.aila Cit the t.eat. 
have been 1iven below. 

3) Modiftcat.ion of Pnck•liDI or Intmdnct.ion of Nov Syd,e• gf 
Pncknctnr for the Bd:1it'ng Prgduct.s - lield triala shall be 
necessarr if hi1hl1 and aoderat.e toxic compounds are beinl 
considered for •odification of exist.ins packasina or 
introduction of new (al~erna~e) syat.ea of packasins. 
However, the field trial shall be done either at Indian 
Institute of Packa11ne (I IP), Central Insecticide• 
Laboratory (CIL) or any other laboratory recoanlzed b7 t.he 
Bureau of Indian Standards (BIS)/ Department of Science and 
Tecbnoloa, H1n1st.ry of Science and Technoloa, Governaent. 
of India (DST) in consultation vith CIL. 

4) Te1t.3 - The details of the teat.a are: 

i) ComPntihilit,y 

Thia test shall be carried out by an independent 
laboratory as recocnized by BIS/CIL/DST. In case, 
co11patib1Uty has already been established, this t~·st 
need not be carried ou~. 
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fi) St~ndard Siw1laf.ed Transporf.vorth1ness Test - This t.est 
shall be carried out as per the relevant Indian 
St.andard(s), vherever available and shall be conduct.eel 
by IIP, CIL or CDT other BIS/DST recopiaed labc)ratoQ. 

iii) r1eiJ Trials - Field e•aluation on at least three 
5el-~d locatiQn& by transportin1·the packa1e a7atea, 
sha~l be done by IIP, CIL or any other BIS/DST 
~ecoinised laborator1 in association with CIL. The 
1-x:ttions shall be selected to adequately represent t.he 
diflerent cli•atic conditions (te•perature/hu•idity 
etc) as pre•alent in India. The quantu• of 
consicnaent, aode of transportation, locatio~ of 
destination etc shall be decided by IIP or the 
particular laboratory in consultation with t.he 
manufacturers and CIL. 

iv) Comparison of PuaUt,x - for the purpose of comparison 
of quality of initial and transported product •ith 
reference to the require•ents elven in the releYant 
Indian Standard, suples shall be dravn at the st.art 
and also froa the final destination durinl the field 
trials. Samples shall be drawn by the teall consist.ins 
of.the repreaentlltives of the 11anufaoturer, IIP and CIL 
as invohed in conduct.ir11 the field trlala. One eet of 
samples is &iven to the aanufacturer or independent 
laboratol'J' and the other to CIL tor oar"ln• out. t.h• ., ................ . 

v) AnJ other teat required duo to tho peculiar nature of 
the contalner/ayste• to ht= also carried out. This •ill 
be ascertained/confiriaed b)' IIP or CIL. 

Requests for introduction of aodif lcation of 
.existin&/addition to the existln•/totally nev packasin• 
ayat.eas •in the rele-.aut. Indian Standards shall be made to 
BIS only af~r obtainlnc appro~al of CIL (which shall be 
1iven after all the tests detailed aboYe baYe been 
coapJ,et.ed). 

If the Packaclnc of Pesticides Subcomait.tee (l'AD 1:1). of 
BIS feels necessary to conduct the field trials on any 
proposed syst.ea of packa&in1, the field tri•l• ••Y be 
conducted by CIL. rield e•aluatlon at. 3 aeleeted locations 
by transport.inc the packa&inc systea shall be done bJ' <;.~L in 
collaboration 11i th the •anufacturer /foraulator. ""'l'he 
locations shall be selected to adequately represent the 
different climatic conditions (temperature. hualdlty etc.) 
as prevalent in Indi•. The quantu• of consisnaent mode of 
transportation, location/ destination etc. shall be decided 
by CIL in consultation vith the manufacturer/formulator. 
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111100 gllllQD'S 

The expert's report No 1 on packaging requirements for pesticides is a 
concise document covering all aspects related to packaging of hazardous 
materials. While Indian pesticide industry is marching towards globalization. 
its packaging standards are very much below international standards. Again as 
pointed out by the author. there are so many formulators that there is no way of 
standardizing packaging materials and sizes. 

The various recomaendations made in the report should be looked into and 
necessary action taken during the life time of the project to improve the 
national standards. Previous reports on this subject did recommer..d strengthening 
IPFT packaging department and linking it with the Indian Institute for Packaging 
located in Bombay. 

If IPFT is to become a national centre of excellence in pesticide packaging 
it can easily assist pesticide industries to meet the standards. 

UNIDO could discuss with FAO regarding updating of their Pesticide 
Packaging Guidelines. Before the completion of the project IPFT should organize 
a national seminar/workshop on pesticide packaging. 

The report should be combined with other two reports submitted by Hr. H. 
Har11er and Hr. K. Johnson. 




