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1.  INTRODUCTION

Nver since the first tin plate contaimer came imto being the comsumption of tim
plats for packaging purposes has been growing and nowadays about 90 per cemt of the
total world tim plats production of more than 13,000,000 tons is uswd for making
containers for food, bdoveragos and othor commoditios.

The conswmers are imtorestod in tin plate for packaging mot because it is tim
coated, Dut because it is a useful material for making packages. The ressons Wy
tin plate is used for packaging purposes ars based on the same conmidarstions vhich
prosoted its imwvention several hundred years ago, namely corrosion resistamoce,
formability, solderability and low cost. “ith the increasc of tin plate production
the consumption of tin had risen very rapidly in comparison with its smelting and
together with the cost this factor had strong influence on the techmologioal advamoe-
ment of the tin plate manufacturing process.

In 1942 electrolytio tin plats started to be produced, and in 1967 only about
12 per oemt of world tin plate production was made in all countries by the traditionmal
aethod of hot-dipping.

But in spits of tho fact that the share of hot-dipped tin plate is declining in
the world production of tin plate, its role in packaging, especially for the
developing countries, is still important and oonsiderition of some aspects in spplicatios
of hot-dipped and electrolytic tin plate for packaging purposes would be of interest
to sany of thea.

In 1957 only two developing couatries, tho hillippines and Turkey, were producing
sutirely electrolytic tin plats, sach of them about 45,000 tons. Two others, Brasil
and Nexioco, were using both prooesses. Six ocountries; Indiz, Chile, Spain, Hungary,
the Republic of China and Thailand were producing only hot=dipped tin plate.

Altogether thess nine ocountrivs produced in 1967 approximstsly 380,000 tons of
slectrolytic (200,000 tons were mado in Brasil) and 220,000 tons of hot-dipped tin |
plate. 1

The number of tin plato consumers in the developing world is auch higher.
According to the statistical data of the International Tin Council some fifty of the
developing countries are consuming over one million tons of tin plats without produoing
it locally, for that reason the problem of tin plate spplication is essontial not only
for a ssall group of producers, but practically for all of the devoloping ocountries of
the world.




2. TYPE OF TId PLATR

A variety of tim plate speciiications Rave boon davoloned for specific jod
requirements by stoalaakers werking closely with can companics amd comtainer users.
Nowever, the industry has long rocognized th nood for ovarall standasdization of the
avallable specifications.

In Septembar 1969 the first cdition of the Intornational Standasd Orgamisation
R 1111 "Cold=reduced tin plate and cold-roduced black plate” (IBO/R 1111-1969(%), was
foswed in Svitserland. This documeni was approved by thirty-two scabor bodies of
I80 smong which were the sain tin plate produccrs like UsA, U337, The Federal Nepudlie
of Germany, Japan and tha Unitod Xingdon toguther with the roprosamiatives of the
developing countrios like UAl, Turkcy 'hailand. Sp-in, India, Hungary, Catle and
Prasil.

The rocommondation in the repori givos the main dofinitionss quality requiro-
ments dimensional roquirements etc. and could be 1 usoful guidance for tin plate
producers and consuacrs in devoloping countrics to ostablish thoir national specifi-
cations.

Acocording to the I50 Recomasondation, tin plate iz = low carbon mild steol sheet
ooated on both sides with tin, appltéd vithor by dipping in moltan tin or by
electrodeposition. Tin plate producod by hot-dipping process is called hot-dipped
t4n plate; that produced by aloctrodeposition is callod elactrolytic tin plato.

_ The differonce in the types of tin plate depends also on tho quantity of tin
deposited on 1a° of stael.

For hot-dipped tin plitc the I20 Lccommendation specifios fuur coating ﬁiﬂtl
Of tin as shown in Table 1. The valuor ntated ropresont the total weight (mass)
of tin on both surfaces of‘{ a tia plato sheoot of araa lma.




nNs 30,0 26.0

niN1 33.6 20,0

* The eede figures are derived frem the neminal coating weight on each
surfase of the tia plate. Ia Mt-dipped tin plate it 15 net peseidle,
an for clestrelytie tin plate, intantisnally t¢ vary the distridbution
Sotween the twe surfasen and the tetal ccating is asowmed to do egually
divided bdetwomn the twe surfases.

Por dcﬂhbﬂo tia plate there is an additional division on egually ccated and
differantially coated tin plate.

Jor egually cssted as well as for differemntially ceated tia plate the 180
Resommendation specifies also four cocating weights (See tadles 2 and )).

PANE 2 - Gosbiag amiaha_Cur plasiryitie Lia s -

Nominal Ninisus sverege i

Code® coating weight® coating weight
o JAf -1 2] |

oh o

P BT —
!o5/2.8 50“208,208) T 4.9 J
1.6/5.6 11.2(5.6/5.6) 10.5 |
3.4/8.4 16.8(8.4/3.4) 15.7
nl.2/11.2 22.4(11.2/11.2) 20,2 |

® The code figures are derived from the nominal coating weight on esch a
surface of the tinplate. The nominal ocoating weight values refer to the ;
total weight (mess) of coating on both surfaces; thus the nominal coating
weight on esob surface is half of the stated value, for example, 52.0/2.8
has 2.8 g/a? on each surface and s total of 5.6 g/a’ on both surfaces.




dode® csating weight* ~ osating welght |

— i B

— T 4
p8.4/2.C 8e4/2: 7.05/2. 2%
911.2/2.8 . 13.2/2.8 ’ 10,1/2,25
ni.2/5.6 11.2/5.6 10.1/4.19

f5.6 1 19.1/5.6 ¥ - 13e4/4.1% |}

L:”'m O B

* The oode fisures are derived from tle neminal ocating weight ea eash
surfase of the tin plates The nominal osating weight values refer to the
adminal M (nase) of coating on each .m.«. for exmmple, w.m.o
has a 8.4 ¢/n? on one surface and 2.0 ¢/n? on the other.

In addition to that the 150 recommends the use of the loockwell NR Y07 hasénese

test for the so—called "tamper oclassification’. The term “tamper', vhen spplied %o
tin plate, summarises a combination of interrelated mechanical properties sad mo
single mechanical test can measure all the variows factors which oontritute to the

| fabriocation charscteristicc of the meterial. Nowever, the Rockwell 307 hardmess tedt
(MR 30T) 1s the best single test available and serves as & cuide 1o the preperties of
the material. This test forms the basis for a system of temper classificstion (showm
ia Tebles 4 and 5) which give the hardness values at whioh the manufacturer should ais,

. -




e SO0 6 4o &
S Bt B wh M

[ et 307 e s

M- dovinti

.. Meam
1
)

v
1

d"hm

04

*93

Y |

*)

-4
—— -

.....

mm-mmmmg-ummmmmmw
deWutuMw“qmn&_w“




3% mm-mcmm

mmmwuuwmmc‘u-mm
fostare: omvesian resistense and oemt. “MWQ“MM
which ocudd canily bo cdteined fres o Danfdesh, Nhetr real walw oaald aaly W
cotimnied fer cash particuler case after agprepriste saloulatims. Per the doveleped
m.u&mmmis-ammm.mdum
mmu-mm-fommmum.uuu-om
41ffisult te mio & chetos. Prestically ia all of thee thare ere recenmsndetiens
hﬁq“ﬂt.dh-ﬂ.ddo%uiuﬂmhummm

In the develeping comtries 1t 18 oot alugge oo, Canndng presesses, elimstie
omiitians, trensperioticn and otaregiag (1f7er & @rest doal fren %hape 40 the

Wmduw.ﬂmmbmm~u~
alditiamal iavestigatiens.,

MMhhmm-umﬂmdﬂ-ﬂ
pricse fer tia plate ot o result of saloulation of all the otepe Vagisning frem the
lesal prefustien of %ia plote and ending with the eutgut of fiaished oentalinsre.

Numm-.l'ud’ms--ﬁ.luﬂludw
dWlothM“mumdﬁdem
%o 111ustvate solmtians of the predies 1a 41ffurent cases.

mnnmomm

Mo«nm-mu-‘mm-hium
Mh“m.usummmm*&*hh”
-.uuu-.-u-w

ummc-mmu:amwu—.uuuw
\y oarvesive estian of the foud, Shelf 1ife cnls when the ewvesien reastiam
prefuse caengh hpdregen to owelld the e, & e e e 15 pwfoetel, & When the
antity of tin and iren disselved ia the foud emsseds csrtais limits.

u-uca-.mum-wm-mmmuu
mm-.mummmodm--lumhﬁ
-mwumm.mmcmmumu
restamite.




o rich of ke corvesion e the ouieide 1o Sush lase, wpestally Af the steruge
7oen has nosmal oteruge esnditions wWid 1he reletive Bumidity not 2ore Shan- 70 por oent
@i Smpereture showt 3070, OF eourse the PoueiMliyy of oviside covvesion should be
Ehan inte asosunt 1a tepienl coumntTies with Mot and wet olimates and smitedle
POUtestive seasures auet Yo tehen.

In the Geveloped comtiries of the wrld varicus teste were ande o iinate the
fumummnm-utmmuummmm-ut
e e suitability of different yypen of tia plate for different preduste.

a Puble 6 e repulte of mmw.uumnuwun«
Mtdwmumuu“m“mathmcsmhu
he Gifferense 18 preserviag prepertie of there metertals. ‘




& ¥

¥E 7% $F <} SE pREX




starage lgh d’ verios foals ia olectrolyticelly tinned and hot-tinmed cams.
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Starage tempersiure 38°C
Tia ococating

TANSE 7

Table 7 gives the resulte of starage tests at 21°C and 38°C to deternine the
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Pren doth theoe tadles it is olear that ia all cases oorrasion resistance is
higher for hot-4ipped tin plate. Iut in all these experimesats thickness of the tim
cesting is diffevent, het-dipped $in plate was alwage ccated thicker.

s the UBBR Ny, L.I. Kadaner and Nr. T.A. Dik were stuiying the dissolving of
15 1a 4ifferent food profusts frem olectrelytic and hot-dipped $in plate cams.

sesulte of their werk are givea in Tadle 8.
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TABLE 8
T_, ﬂ» TR
1r Quantity of tin (Mg/Xg) in the canned food
¢ | Hot-dip;od . Eﬂctrolytio . mgtrolytic '
Tin plate Tin plate Tin plate with
laocquer coating
"~ Just alter| in three M%fju-t after| in three
‘sterili- months "steérili- months
sation gation
Fish in tomato ,
: ! sSaude 530 4 66.0 43, 3 67 0 : 12.5 300 2
| Pish in oil 9.0 25,8 3.5 32.7 2.3 30,0
Pork stew 24.2 38,7 20.5 43.6 21.0 28.4
Veal stew 23.3 41,6 - 15.3 52,0 21,0 37.0 ..
Neat in tomato ) _
’ sSauoe 30.2 5)09 2702 76.0 802 4202
‘Paste of green | '
toaatoes 127.2 379.4 103.0 488,13 15.1 62.2
Stuffed peppers| 75.4 160.2 53.3 13041 20,2 50,4
| Breckourram 40.3 4441 39.4 5341 2.1 3.3

The suthors casé to the conclusion that the speed of dissolving tin fidam the
electrolytioc tinplate cans is lower, as the tin in these cane is much purer than in
hot-dipped $in plate and the rapidity of spoilage of electrolytic tinplate cens
depends mainly on the thickness ol iie ccating. It neans that under the sane olmdittom
oomoton resistance of elecirolyiic tinplate is not lower than that of hot-dipped
$in yhh and may even be hicher.

This study also supports the view that applioation of lacquered cans improves
the corroeion reeistance and ocould perait the use of thinner coated electrolytic
$in plate instead of hot-dipped tin plate with thickor coating.

In practice, this replacement has taken >lace in the United states and in Burepe.
Jome firme which are mainly aamufacturing can coitainers for short tern storage
(wp to approxizately two years under norual storage conditions) have given up the
uee of hot-dipped $inplate. 7Table 9 gives the recomsendations of one of the

Burspean companies to their ocustoiuers.
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TABLE 9
: Tin plate Lacquered
Cans e

Body Top and Bottom Body Top and Bottom
Neat cans 25.6/5.6 35.6/5.6 once inside onoe inside
Pish cans £5.6/5.6 £5.6/5.6 twice inside twice inside
Hari
“1:;: :::1‘:' £11.2/5.6 £5.6/5.6 none once inside
Red cabbage,
beetroot, white
oabbage, onions, once inside once inside
hot peppers, E11.2/5.6 B5.6/546 and outside and outside
salad, peppers,
pusta, ocelery
Stutfed peppers, E11.2/5.6|  E11.2/5.6 once inside | once inside

The long duration storage of food raises the question as for which type of food

eleotrolytically tinned cans are suitable in this case.

The Israslian food industry, for example, recommended on the basis of comprehensive
studies hot-dipped tin platefor the majority of food items, dividing them into strongly

Aocording to the experience
geined 00 far hot-dipped tin platecans with lacquer coating are still usually
recommended for long duration storage, sxcept for dry foods, whioh will keep for
very lm periods in eleotrolytic tinned cans.

oorrosive, moderately oorrosive and slightly oorrosive foods.

These recommendations have been published and are reproduced in Table 10.
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TABLE 10
Food e nf Body of can Internal
S— tinning Q‘ﬁ}%ﬂ of tir. | surface
L . 2.
n‘ | g/m
sheet| area
i - Stro corrosive foods
Apple smuce o + H 33.C 16.8 lacquered | 33.6 | 16.8 | lacquered
Cherries in syrup ! ' o
(oolouring added) H 33.6 1 16.8 lacquered | 33.6 | 16.8 | lacquered
Strawberries in syrup H 33.61 17,8 lacquered | 33.6 | 16.8 | laocquered
Ssuerkraut H 33.6 | 16.8 bright 33.6 | 16.8 | vright
Beetroot in vinegar H 33.6 ' 16.8 lacquered | 33.6 | 16.8 | lacquered
Gherkins H 33.6| 11.8 lacquered | 33.6 | 16.8 | lacquered
Green olives H 33.6 | 16.8 bright 33.6 | 16.8 | bright
Mixed pickles H 33.6] 16.8 i lacquored | 33.6 | 16.8 | laoquered
Pickled meat H 33.61 16.8 . bright 33.6 | 16.8 | bright
Lemon juice,
Lemon concentrates, H 28 14 bright 28 14 bright
Purée and syrup. .
Grapefiuit juice
w_‘::ﬁ:‘i’::‘““" H 28 |14 ' bright 28 |14 | orignt
conocentrates.
Jam (small amounts of i
-colouring matter added* H 28 14 ' bright 28 14 bright
Cherries, white, in - 8 B T
syTup H 28 14 bright 5.6 2.8 | lacquered
Orange and grapefmit
pulp B 22,41 11.2 | lacquered | 22.4 | 11.2 | lacquered
Moderately corrosive foods
Pineapple in syrup H 28 14 bright 28 14 bright
Orange, grapefruit and
lemon o4l H 28 | 14 bright 28 14 bright
Ketchup H 28. | 14 lacuered | 28 14 lacquered
Pearl onions H 28 14 lacquered | 28 14 lacquered
Pears in syrup,
Mgs in syrup,
Aprioots in syrup
Peaches in syrup, E 22.4( 11.2 bright 5.6 | 2.8 leoquered
Apples in syrup,
Apple sauoe,
Fruit cooktail.
Oranges, orange juice,
Oranges in syrup,
Grapefmit, E 22.4; 11,2 bright 22.4 | 11.2 | dright
Grapefruit juice,
Nixed ocitrus juice.
| Black olives E 22.4} 11.2 lacquered | 22.4 | 11.2 | laoquered

§E. o adteltimoi
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TABLE 10 (continued)

Bo%[ of can Internal Internal
Food %mp.'l'nl', Coat %3 of tin surfacc m surface
g/n | g/n g/n® | g/n?
shect| areca shoct | area

T Slightly corrosive foods

Asparagus H 28 |14 bright 28 14 bright
Carrot juioe,
Spinach,
Cauliflower,
Kohlrabi, H 28 14 bright 5.6 2.8 | lacquered
Wax and green beans,
Baked beans in tomato
sauce.
Tomato ooncentrates H 28 14 bright 28 14 bright
Whole carrots,

Green tomatoes in vinegar
or carrots and peas,
Tomato juice, E 22,4 11.2 bright 5¢6 2.8 | laoquered

Tomato soup,

Nixed vegetables with most,q
Spaghett in tomato sauce.
Condensed milk products E 16.8| 8.4 bright 16.8 8.4 | bright
Liver paste,

Sardines of all types,
Herrings, F 11.2] 5.6 lacquered | 11.2 5.6 | lacquered
Tuna fish and

Tomato smuce.
Poultry of all types,
Butter, Peas,

Baked beans in sauce,
Beef and rioe,

Boef and noodles, F 5.6] 2.8 lacquered 5.6 2.8 | lacquered
Mushrooms,

Frosen fruit concentrates,
Cheese, Margarine, Naise,
Syrup, Lima beans, Jwects.
Ground coffee,

Goose f“’

Dried vegetables, E 5.6 2.8 brigut 5.6 2.8 | bright
Roasted pommits,
Tea and instant te




Of courss thorc are many cthor recommendations on this mrttor which could be
Tound for example in the licport on litoriture concerning the usc of clectrolytic
and hot-dipped tin plate cans, preparad by the Mood Technology and Packaging Inetituto

* (Munich, Fedoral Republic of Gornany), but for the developing countries who are

starting their own production of tin pl-te containers it is necessary to have a
judgoment based on their local conditicns. This judgement could bz mado by national
spocialists trained overscns and oouioped with rather modest laboratory apparatus

for research and toating. The training of a specialist from any of the developing
countrios and equipment for laboratory could ba srovided, ~fter appropriate govarnmant
requests, undor Ul Tochnical dAssistconce Programmes and particularly with the help of
UNIDO SIS funds.

The investigation of the Applicd Seiontific Pesenrch (orporation of Thailand
)
to detormine the suitability of the locoi het-dipped tin plpta for packaging can be
citod as 2 good example of suitibility-tost in this ficld.

The annual demand for tin plaic in this country is ~bout 32,000 tons, of which
about 25,000 tons arc imported, nrianrily for the fcod packaging industry, and the
rest of the demand is met by locally oroduced hot-dipped tin plate. The ho.e cipacity
is about 24,000 tons but only 2 7Tuurter of it is being utilized sincc orders for
tin plate from thc food industry continus tc be placad oversons. The main rcason for
this is attributod to the lack o confidence in the quality of the local product on
the part of tho food processing industry.

The aim of the investigation vnt to evaluate tho quality of tho locally produced
tin plate and to roccommend apprenriatc measurcs that might be nccassary to maintain the
quality of the product 2t ~ highcr lovel tc mect the requiroments for food containers.

The oriterin of the tests were based on the recommendations of the Intornational
Tin Research Council vhich has beon accontod in the can industry of the country.
In addition to the standard tests a coparison of the corrosion rosistance of the
local and impcrted tin plate had boon made. The tests showed that the quality of the
locally produced tin plate was satisiactory for application in the packaging industry
for most items of food and othor contents:; the crrrusion rcsistance of the local
hot-dipped tin platoe was Tound highor thaa that of tho clectrolytic tin plate imported

by some of the local food packaging comvanies.,
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Tho Thailand tin plate cxample shows that, in addition to production facilities
it is important to have in the country people with appropriate laboratory equipment
for testing locally produced and imported packaging mnaterials to work out the national

reco mendations on their usc and application.
5 COST O TIN PLATE

The greater portion of the cost of tin plate is thc cost of the primary metals

ugsed for its production - steel and tin.

For a2 hot-dipped line with annual o~pacity of 40,000 tons of tin plate, for
example, the share of steel in the cost ¢f the final product is about 47 per cont
and of tin about 33 per cent. Thesc figuies are of course diffcrent ror other plants
but the cost of primary motals is always much higher thaa 50 cer cent of the tin plate

cost.

In the booklet "Tin in Your Incdustry” published in the Unitod Kingdom on behalf
of the Tin Industry Board thore is an indication that in 13,7 about 44 per cent of
world tin production was sold to tho tin plate industry, the value of this sale was .
more than 2100 million. This expe¢nditurc by the tin platc industry rcprosents
approximatoly 12 per cent of the totcl szloe valus of its shipacnts. '

90 if we assume that the coest of stecl is more or lese a stable factor in the
cost of tin plate, tho cost of tin for the production of onc ton of tin plate would
indicate the efficiency of the manufacturing of tin plate in each particular case.

Generally, the differonce in the cost of tin for production of ono ton of
tin plate is the reason for the difference in prices for hot-dipped and eleotrelytio
tin plate on the market. This dilfcrence is caused not only because of heavier
coating of hot-dipped tin platec but also baecause of a lower coefficiont of tin
utilisation during the tochnological process.

At the USSR plants, for ocxample. this coofficient reachos 0.9-0.95 for aelectro-
lytio lines and only 0.8-0.85 for hot-dipped.

Saving of tin during the alectrolytic probe-s explains the tondency to apply
eloctrolytic tin plate on a more widoer range instead of hot-dipped oeven if additional
protection of tho matorial or improvement of packaging technology are needed in
this case.




The reason for this tendenc; is not onl; because of the high price of tin on
the market but alsoc because of the restricted supply of it. In many ocses the expenses
involved in the production of tin plate contaiiers for domesiic or export markets
should be thoroughly analysed before deoidin, on the appro,riate material o be used.

The cost of tin plate should be taken into account when coiuciderin,, the demand

for tin plate coutainers in tiie develoying countries

The share of tin »>late in the cost of tin plate cuntcisers varies from 30 per
cent to 60 per cent, dependin_ upon .cniainer speoificationme For tae contaiuer made
from electroly tic tin plate, protectivel, lscquered and printed, this figure would be
less than for an unlacquered conteiner :roduced from hot-di ioed tin plate but it does
not mean that the cost of the coatainer would ve less. irotection of the container
with lecquering inside and outside and with outeside .rii i, needs additional invest
mets for the coatiig aud printing equipmeiit as well as for the production of the
lacquers. 1Ila addition to that, cannin, proc.sse. should ute the equipment which would
not damage the iacquer coatin; and prints Jurin, tae c-n procacsing. This mecans that
all stages oi »ackaging from the tin .late sieet to thc final can product should be
prepeply orgenised. This of ccurse i. 1ot alwa,. feasiule for developing countries

because of the complicated equipment an. very uLigh iuiltial inveetments.

For these reasons it scems quite ooseible thut the application of hot-dipped
tin plete with thicier coatin,, wiaich is wore expensiv: but whici requires simpler and
cheaper technological equioment not oinl; in its production but also in container
manufacturing, might make it easier to meet the requiiements of come cf the developing
countries with relatively simall markets.

If the possibility of nroducing tin plate locally is tal.en into account, then
the heavier investiments intc the clectrolytic tin plate lines, required by the oome
plicated equipment for this kind of tin plate production should be considered. Experi-
enoe of different countries shows that electrolytic process io more eccnomic when the
production oapacity is well over 10(,000 tons per year. In this respeot countries
with a small demand and with the available resources of tin the hot=dipped method
could be recommended to start local production of tin plate to supply the packaging
industry. In Thailanc where the local demand is only about 30,000 tons of tin plate
per year amd while the country is one of the main world procuers of tin, the establish-
ment of the hot-dipped tin plate line is oonsidered appropriate.




Local production of tin plate containers in the dcveloping countries could de
organised by several schomes s

(a) Steel shoot (1008l production), tin (local production), tin plate (local
pro&ction), tin platc containers (10cal producttony).

(v) Steel shoet (loocal production), tin (imported), tin plate (local production),
tin plate oontainer (looal production).

(o) 8teel shoot (importod), tin (imported), tin plate (1s0al production), tin
plato container (looal production).

(4) Stecl sheot (importod), tin (local production), tin plate (local production),
tin plate containor (loocal production).

(e) Tin plate (imported), tin plate (local production).

In all these casos the cost would vary for tho differont stagos of tin plate oontainer
produotion and would depond strongly on local conditions prevailing in the country.

To ostimato proporly in which oase tho loocally produced tin plate containor
would havo an optimum valuo of the cost and spocifioation to meet tho roquirements of
the local oanning industry, the country should havo appropriato specialists and
laboratory testing oquipment.

Recoiving an expert to adviso in this respect, training of the national specialists
for this work and purchasing of the noccessary oquipmont oould be organised through the
UN Techniocal Assistance Propa-el aftor appropriate roquests of the governmont.
Bearing in mind that tho oreation of rosearch and training facilitios in developing
countries promotes production of the packaging matcrials, oontainor mamufacturing and
the oanning industry, UNIDO, as one of the UN bodics, is vory mich in favour of imple~
menting suoh projects. The United Nations Industrial Development Organization has
alresdy gainod exporience in this fiold and found that tochnioal assistance projects
where expert advioe from developed oountries, joinod with training national fellowship
rooipients and with expanding or setting up information, rescarch and testing facili-
ties in developing oounirios arc very effective in promoting the dovelopment of the
industrial sector.




6.

comcLus1IONS

(a)

(v)

[

(c)

(d)

(o)

Application of hot-dipped or eloctrolytic tin plate for packaging dcpends
on two main facters - corrcsion rosistance and cost of the material.

It is rocognized that tho corrosion rosistance of hot=dippod tin plato is
highor, mainly bdocausc of its hoavier coating. Novortholess, applicatioa
of thoe protectivo laoquoring of elootrolytic tin platc and modurn canning
tochnology have mado the lattor more widoly usod.

Tho strong influonce of tho cost of primary motuls on tho cost of tin plate,
dotormines lowor cost of eloctrolytic tin plato with thinmee tin coating
and bettar utilization of tin during thc technological process.

The specific conditions of the doveloping countrics: small sarkets; laock
of moncy for investments into modorn and high productive cquipaent for
samufacturing tin plate, tin platc containers and cans; climate; require-
monts for simpler technology mako hot-dippad tin plato suitable for sany of
then.

Expert advice on spocific probleme of tin plate production and application
occuld bo made available by tho UN which cculd also arrange training of
national specialists in this [icld: supply with testing and laboratory
equipmont for promotion of local production through its tochaical wsist anoe |
programme aftor appropriate roquasts by tho governaients.
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