CASSINA

PACKAGING GROUP

Rel.7 dated 29th apr 2010

Handling Guide for PE Containers

(Jerricans and Drums)

Index
1 General INfOrMAatiONS.........oooi i mmmmmm e e eneneeeeeeeesesmmmneesee e
522 1 11T Vo PSSP 5
2.1 Optimal filing (VOIUME).. ..o mmmmmm e bbb e e e 5.
2.1.1 Effects of temperature on the contained air.volume............ccceeeiiiiiiiii e ceeeee . 6
pZ 2L = 14 2 T {1 T P 6.
P2 B O [0 1= o = 1 (=] {11 1T OO U PSP PP PP P PSPPI 6
3 Packing after filling and STQLAQE. ..........vuuui e e e e meenmm e e e e e e e eaanaaa 7..
N R e 111 ST =1 (=T od 1 o o PP PP PPPPPPPP 7
B T2 YV = ] 11 o = o 1 o) o 1= USRSt 8
R T (o = o | =T PP PRSP PRSPPI Q..
G0 J0 A = 11 o = 1) (] o U 9
3.3.2 Effects Of teMPEIratULe.........coiiiiii s ceeee e e e e et e e e e e et e e e eenaas 11
3.3.3  Effects Of SUNNIGIL.........o oo ceeeee e e e e e et s e e e e e e eaeaes 11.
3.4 Packing offiNg PIUS......oouuiiii e e m————— e aan 12
3.5 PaCKiNG Of JEITYCANS. ... .ccciiiieeiiiicmmmme e e e et e e et e e e e e e e e e s mmmmnn e eeeeeeeeeessssmnnn 12
4  Stacking in containers and tranSPOIL..........uuuue e 13

Pagina 1 di 32



TTIT Y

.
CASSINA
PACKAGING GROUP
Rel.7 dated 29th apr 2010

4.1 DYNAMIC STACKIMG. ... .etettiiiiiiiiittcememeeeeeeeeeeeeeeeeeee e s mmmmam et et ettt ee ettt ee et e s mmmmm e e e e e e eeeaeeeeeeeeeemmmmnns 16
4.2 Results of transport of not steady.lQadS............coiccceeeeviiiie e e 17
4.3 SEA TTANSPAIL. ... .. iiiiiiiiiittttcmmmmm ettt e et e et e e e e e s mmmmmn e e e e e e e e e e e e mnnnnn s 17

5 Instructions for opening/closing Of CONAINELS..........cciccceeeiicee e ceeeme e e e 18
5.1  OPEN LOP AIULIS. .. ..o mmmmm e mmmmmn e bbbt e s e s s s s s s s s e s s s e e s e e s mmmmmm e e e 18
5.1.1 How to 0pen an OT CEUIL.......oeiiiiiie oo e ettt s e e e e e s cmmee e e e e e e e e s ee e et mmmmmm e eeeeeeees 18
5.1.2 How to close an OT drum (applicable to filled. drums)...........cceeeeveeeeiiiiiiiiiee oo 18
5.1.3 Antiimplosion system for empty ArUMS..........ooovvicemcc i 19.
5.1.4 Substitution of lid /CIOSING.FING......cccooiiiiii e e e 20

5.2 Containers with caps ( tightlldrums and JerryCcans.).........cccoovviiicemmmeiee e e e 20
5.2.1 How to open a new container With.CapS........coooi oo mmmmmm e 20.
5.2.2 How to open a filled container With.CapS.............utceeeeeiiriiiiiiiiiiiieiiieceeeee e 21
5.2.3 How to close a container with caps (applicable to filled .drums).........ccccciinnnnnee 21
5.2.4  ClOSING COUPIES OF CAPS. ..o eeieeeeeeeeeeee e mmmmmm e 23
5.2.5 Use of guarantee seals on BCS caps with venting. SyStemi..........ccccceuvvviiiiiiiiiiiininnns 24,
5.2.6 How fitplastiC S€alS CAPSUIE. .........uuiceeemeiiiiiiiiiiiii b eeeeee bbb e e meeeeeseeeeees 24
5.2.7  Caps SUDSHIULION ......ccoiieeeee e mmmmmm e bbb 24

6 General Information about regenerated Poliethylene............coooiiiiii e 26
7 Nor mat i ves dseBipackagingtfos hafamlous.gadd®..............occcceeeiiiiiiieeee . 27

Pagina 2 di 32



9

CASSINA

PACKAGING GROUP

Rel.7 dated 29th apr 2010

7.1 Compatibility with acetic acid deductible from compatibility with wetting.solution...........27

8  Use for transport of fOOd SUDSLANCES. ...........vviieemmm e e mmeeen s 28
9  Drum with removeable head or witbmoweable head.?..............c.cooiieee e, 29
9.1 Stress differendescase of development of internal preSSULe. ......coovv v cccceevvvvvieeee e 29
9.2 Stress differences in Case Of.drOP........ooo oot e e 30
0.2.1  SOlIT SEALE........eeeeiieeiiee e mmmen et et e e e e e mmmm skt e e e e e s mmmmnn et e e e e e e e e e e b e e s mmnn s 30

S A N To [ 1o ] 71 = PSP 30

9.3 Choose between a removeable heagemaooeable head drum...............ccevvceeeec e, 31

Pagina 3 di 32



CASSINA

PACKAGING GROUP

Rel.7 dated 29th apr 2010

1 General informations

The pgkthylene allows to ob&xicellent containéos therarsport of hazardous goods, thanks to the following

features:

1 high chemical resistance: few substancde toeaakail chemically theepioliene
1 the high resilience permit to haa@rmrstable to absorb in an efficient way accidentally crashes
1 Very low levels of migrations of substances from the contzonéeno the

In the meantintbe polyethylene has some potential weaknesses, whisé kawerdor the correct hgndlin
of theproduct

1 As highlighted in the graphic, the mechanical features degrade quickly with the increase of the tet
(up to zeroing at thednoint equal to 1289, for this reason the polyethylene is not adapt to contair
product with tennatires higher than-880° Cand the PE stacked containers must not be submitted tc
high temperatsreto avoid the risk of crushing and eventual fall of the stacked Ex@rtuaérs.
applications which go over the suggested temperatures, hanedulty hesteand validated by the

filler.
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1 The direct slight attagkthe molecular structure offgylene making it very frail, therefaase of
use after more than 18 metitascontainers must be preserved against the directisyngragsited
container, the own color (blue, black, etc) protects the polyethylene from thdrnuhavipigtaysed
containers, as for example IBC containers, the PE is sufpletmergeatiucer of the polymitér
additives, whialreadyncludeantiUV agents

1 Some very oxidizing chemical products notch the polyktimdgimey quickly itserltd and
mechnical resistanda. particular cases, a special homologation test of the container for the transp
the specific substancesdsiiered (to complete the eventual standard homologations)

9 Itis suggested to fill the containers at about 98% of their capacity, to reduce to minimal level the
and prevent that the variations of the air (Woltheewake of temperathageg and the following
changes of internal pressarecause an eccessive swelling or an implosion and therefore a reductic
the mechanical resistance of the structure.

1 In case of transport of dangerous goods, please verify the ADR instrattidrishtarprthe usable
containers

1 All the actions described in this document (handling, filling, closing, movement, opening, emptying
be made by trained staff, who uses proper protection means (gloves, anti industrial accident:
protectiafrom chemicals products) and eventual tools for the opening/closing of containers.

The right use of our ct@iners has to be made according tiee indications provided in the
following document.

2 Filling

2.1 Optimal filling (volume)

We get the optimal reglemenfilling the container until 98% of its yeltimthe aim to limit the effects of
temperature variations on the volume of contained air and to limit the compression of container in case
and solicitations both static and dynamic.
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2.1.1 Effects of temperature on the contained air volume

The variations of the gas temperatures ;itha&rd uen
which remains in contenitors after filling and closing, make them inflatedeiasedste wferature or cause
theimplosiom case of decrease of temperature.

The effects of temperature variation could be generated by two causes:

1 Warrdilling of the container with closing of it before cooling of the content (therefore coaling of the
the temperatiof filling to the ambiemiperatuye

1 Considerable variation of the external temperature compared to the filling temperature of the ¢
example: summeinter)

The result is much morelesti when higher is the tagioveen air Mone and product volume, becoming
practically unimportant if the container is filled until 98% of its volume.

In particolar cases the adoption of ventilation valves is suggested to reduce the effectenotaeraperature
adoption of ventilationwalveand seal s, please verify carefully
2.2 Warm filling

We advise against filling containers with substances, which have temperature higher than 60°.

We advise against stacking containers with temperature higher than 40°

As effect of the reductionr afoduime in the container dtleetdecrease of temperature, we suggest to close the
containers after cooling of the filled substances or we advise to require the assembly onrimmhtgionars of an
valves.

Eventual gications with temperatures higher than the suggested, must be tested and validated by the fille

2.3 Closing after filling

Consult the chapter related to closing of containers
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3 Packing after filling and storage

3.1 Pallet seledan

It is important that pallséd for packing and movement of goods filled in our containers have pr
dimensions, so that the bottom of containers can find a correctisupgortyapdrtiallyolded byhe
pall¢, avading in this way the risk of downfall of stacksoasitler gemages and lacerations at the bottom

of containers.

For trasport in container you have to use only fulpedietrea

Correct selection of pallet

1 USE ONLY FUAREA PALLET

PLACE DRUMS ON PALLEAWIG ATTENTION TO T
COMPLETE SUPPORTTEE BOTTOM

Pagina 7 di 32



CASSINA

PACKAGING GROUP

Rel.7 dated 29th apr 2010

Uncorrect selemn of pallet
The bottom of the drum jut out from the pallet with the

risks:

A vertical load slightly unbalanced can bendrthef

the drum, wwifollowing balance of the stack

i Solicitations and strong crashes can make the

lacerate the bottom of the drum and create |

product.

Eventual intralayer
| f you do natea pallea yoe haapmoyan intrhlay
between the pallet ancctihainers, paying attemtairto put th

corners of the base between the spaces of the pallet cros

Not safety packing
The pallet donot have edan
intralayer and the points with the orange indicators arg

points of damage/partitioning.

3.2 Wrapping actions

Duingwrappingphaseg he tensi on of the tape musndét compror
and mus n owmalls df eohtainenst t h e
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Correct tape
tension for DANGER!
pallettization The drum
slants and
push  on
the near
; drum
e et T ./“ ——
| ' [l UNBALANCE
| D LOAD
E-EE e N - i

3.3 Storage

3.3.1 Static stacking

Stacking has be made according to the specific weight of the product and to the stacking ambient tem
The technical data sheets contain infoaiatibthe static stacking at the temperature of 25°

= —— OVERLAP CONTAINERS AND PALLETS H

il 52 ATTENTION THAT THE LOAD IS ALWAYS
| | DISTRIBUTEDN THE BENEATH CONTAINERS
b_;_w;:ﬂi @;wm;;ﬂ Use an intralayer between comas and pallets

which lay upon it.
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—_— The containers in the picture on the left are not
. . overlapped, causing an umbalanced load

creating eccessive localized efforts, with pos;

stack downfall.

The support surfadgacking must be flat, in order to avoid horizontal solicitations, which imbalance the Io
horizontal solicitations on the walls.

BALANCED LOAD UMBALANCE
LOAD

DOWNFALLS/ U

DEFORMATIONS

Stacking on flat surface Stacking on sloping surface
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3.3.2 Effectsof temperatu

The shear modulef mwlyethylene (and therefore
resistance to the vertical compression of cor
degrades when the temperatwe=ase. Therefore
case in which the resitance to stacking is a
operation, is importamt mo exposecontainer t
temperature higher than 40°.

The eccessive softening of containers due to ¢
to high temperatures, can facilitate lacerations
to crashes or localised overloads (for example f
pallet without flat area)

3.3.3 Effects of sunlight

Shear modulus-temperature
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The direct slight attackthe molecular structure
polethylene making it very frail, therefocase o
use after more than 18 motitescontainers must
preserved againthe direct sun rays. pigmente
container, the own color (blue, black, etc) prof
polyethylene from the ultaviolet rays

Not pigmented containgegcept itontainersyhere
the PE islreadysupplementday the pragter of the
polymer withna UVagents) must be always use
shelter of direct sunlight.
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3.4 Packing of-ting plus

We obtain the right stacking using CP3 pallets with full surface (1.140
which it is possibile to stack 4 drums, allowing the bottoms to byserctima

surface of the pallet.

The ideal solutimould be to arrantpe openingske shown in the picture

permit a right absorption of the upper weightfetowthesitioned drums.

Stacking depends on the specific weight of the produbeastdoing room temperaturthe table of the
technical data sheet you find all the possible ways of static stacking at the 25°C

3.5 Packing of jerrycans

During thphase of pallettion, arrange the opening of the jerricans towgfds™

interior ohe pallet, to avoid accidendashes to the cap during the transpo e

for a better guarantemwablability

In the final shrinkapping of the pallet avoid an eccessive dra ght in
correspondence of the 4 external corners or apply 4 papesrdaglept tq\ -
causehe folding of the containers.

m«L
W
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4  Stacking in containers and transport
Before selecting the container, you have to analyze the following elements:
1 Eventual climatarigiors due to the shipment
1 Kind of goods to be shipped
1 Kind opacking
1 dimensiamweights and load distribution of the packages
1 transit time and transport conglitions

The variation of temperature inside the container for the transport of packagings is an absolutely imports
be considered for the sielecf the most proper packaging to the transport conditions and to improve al
counteractions, able to guarantee safety and packaging integrity until the end of the transport: consider tl
container the temperatures can be higher thanfla@fCing negatively the mechanical performances of th
drum.

Moreover during thasporithere are solicitations towards each direction on containers; these solicitations
load had not been positioned in a correct way) can make the @ackabiolysatt as mallet on the underneath
packings) or can move sideways the packings, causing a unbalaveghl fetigmking downfall of the beneath
packings.

The solicitations can be partictdarrkable in case of seap@m (oscillating vement and storms) or land
transport in areas with unevasd and/or when the means o$poahare lacking of maintenance {shock
absorber, suspensions).

For this reason it is necessary:

1 to asare the packings, in order to avoid the movementshanemigtyt spaces to improve the
effectiveness of blocking systems (to obstruct movement towards each daregiitsndesisihe
containers)

1 to place packaging in the most tidy and rational way
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1 for the disposition of packing in two lines, it is duggplstee an intralayer as separation, which
guarantee the perfect distribution of the load on the base packagings.

S stacking

Among the differantutions for the fixation of thenleaiggest the adoption@ADLOCHvailable through
our sales offices.
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Example of LOADLOCK utilization for drums and IBCs fastening.

Othesolutionsuitabléor theixation of the load and filling of empty: spaces
9 big inflatable paper bags
1 inflatables cushions

1 TY-GARD

=

High resistance belts
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Itis alsoadvisable to compare yourselfheiforwarder, to whomeyguust your gootts find proper solutions
and avoid damages during the transport.

4.1 Dynamic stacking

Stacking values indicated in the technical data sheets refer to the static stacking, that means the stackin
during storage. The dynamic stacking is sensutemdgdnfiom the transport conditions (land transport, se:
transport, etc.), from transit distances, from maximal reacheable temperatures, from the modalities of lo
etc.

Generally, for densities lower than 1,4 kg/l a stacking of 1+1 edr{ebeativan: OT 120 It drum with 4,8kg);
the features of the contd@erto be evaatel in any casaccording to thésthnces, means of transports,
foreseetemperatures, etc.
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4.2 Results of transport of not steady loads

In the pictures on the leé, have a clear example of
transported load without stapilization, probably on
damagedoads and with a truck pottrmainteinance.

The red lines ghilightthe empty spaces; these
interspacesllow a continuous movement of the load and
the slippmof over pallets to the underneaths.

4.3 Sea Transport

In case of sea transport the transit time is usually very long (compared to the land transport) and th
possibily that extremes and unforesssiilégions happen, which can solicitagsiekc the containers and
compromise the external aspect; generally we always suggest to use a stronger container (higher wei
compared to the usual version for the land transport.
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5 Instructions for opening/closing of containers

5.1 Open top drums

All the actions described in this docuosdne made by trained staff, who uses proper protection means (glov
anti industrial accidents shoes, protections from chemicals products) and evéagdomlg/éosing of
leves.

5.1.1 How to open a®@T drum

Remove the seal from the handle of | osu
Open the closure ring opespegingompletely the handle

Remove the closure ring

= == =4 =2

Remove the lid from the drum (in particolar cases there is insidersanteavawajor effort or the help
of a lever could be required)

1 Remove the red degasing tab from the lid ( it must be only on empty drums, never on filled drums)

5.1.2 How to close an OT drum (applicable to filled drums)

1 If the red coloured tab is still pogitiotiee lid, remove it immediatly (otherwise this could cause leaks
product)

Check that the gasket is well positioned in
Put the lid onto the opening of the drum, so that drum and lid are lined up
Press the lid on tireim to make the border of the lid almost in contact with the border of the drum

Open the closure ring (the handle has to be completely opened)

= =2 =4 -4 -2

Put the closure ring so that both the border of the lid and the border of the drum remain inside
outlineof the closure ring

==

Lock the closure ring, closing completely its handle

1 Block thbeandle with a proper seal, adefjuateur needs of mechanical safety and inviolability
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If you use our plastic seal, the seal clip has to be inserted in théhepeemudedirom above and then you
have to ensure that it is foditioned.

Cassina Packaging Groap provide on request levers, which have been properly designed to facilitat
closings of handles

Remove the red tab Corect posiioning of the closure ring on lid Posiion of the clip seal

drum

5.1.3 AntHimplosion system for empty drums

OpenTop Drums are shipped witl
plastic seal inserted between the gi
of thelid and the opening of the dr
with the aim of annul the variatior
internal pressure, following to

variations of temperatumd eliminating
in this way, problems linked to

swelling or the implosion of containers.

The red seal mubt absaltely removed during the filling actions, to avoid eventual leaks of product.
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