METHOD FOR PRODUCI NG ELECTROSTATI CALLY NON- CHARGEABLE ANDY OR ELECTRI CALLY
DERI VABLE PLASTI C CONTAI NERS, AND PLASTI C CONTAI NERS PRODUCED THEREBY The
invention is directed to a nethod for producing containers nmade of a
thernoplastic material that cannot be permanently electrostatically charged
and fromwhich electric charges can be drained, and to a plastic container
produced according to the nmethod with a permanently electrostatically
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the vi sualoritamBeabp ORaMidrl On the container cover. The plastic container can be
configured, for example, as a canister, barrel, a tight-head drum, a drum with
removable cover and clamping ring, or as an inner container of a pallet container.
For use or application with flammable or potentially explosive fill materials, plastic
containers are frequently - at least in the exterior layer - colored black with
electrically conducting carbon black for obtaining a surface that cannot be
permanently electrostatically charged and from which electrostatic charges can
be drained.
In general, it is desirable that plastic containers with a colored exterior layer be
able to indicate the respective fill or drain state of the container. Such plastic
containers typically have a narrow vertical strip for visual inspection, indicating
the respective fill level of the fill material in the container. Manufacture of plastic
containers with a visual inspection strip by a blow molding process is fairly
complex and requires an extrusion head equipped with an additional extruder for

the material of the visual inspection strip.




State of the Art: A conventional pallet container (= fluid container of
this type) is disclosed, for exanple, in DE 196 05 890 Al (Pro. 19.02.96).
When a fluid container of this type is filled or drained, or when the
liquid fill material sloshes back and force due to novenent in transit, or
when fluids in these plastic containers are stirred, for exanple, for the
purpose of mxing, electric charges generated by friction between the
fluid andStdte of thié Artner surface are discharged to ground by - as referred
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accompanied by spark generation, between the plastic inner container and the

metallic lattice cage, which can cause ignition of potentially flammable fill
materials of the pallet container or of potentially explosive mixtures of gases and

vapors.

The known pallet container with a colored or blackened exterior layer (conductive
carbon biack) disadvantageously precludes a visual inspection of the fill level
without an inspection strip due to the outer coloration of the plastic inner
container. The addition of carbon black also significantly reduces the mechanical
strength of the plastic material, in particular by reducing the resistance to fracture
and its Weldabi!ity.

Another pallet container disclosed in DE 38 44 605 (Sch. 11.06.88) has at least
one inspection strip made of a translucent or transparent plastic material which
forms a unit with the black colored plastic material (single layer material

continuously colored).

Mareover, DE 41 36 766 (Ro. 08.11.91) discloses a muiti-layer container wall




2 wth a colored exterior container |ayer having a discontinuous region in
the layer in the formof a strip. The strip-shaped di sconti nuous regi on of
the layer is materially connected with the colored plastic material of the
outer container layer. Another pallet container with a nulti-Ilayer inner
container, with a permanent antistatic exterior |ayer colored with carbon
bl ack and with at | east one integrated visual inspection strip nade of a
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addition, exact vertical ?nrrent of the inspection strip on the inner
cont ai ner 292 08i436 (Fipt 23. 84 ntain during the manufacture of the inner
container, i.e., during blowing and stretching of the tubular preformin a

cuboid blow nold. It is therefore an object of the present invention to

provi de aDiakivespoedioithe Bedtbof timndria pl astic contai ner produced with the
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and adm Xh8Feéton strip is combined with an adjoining volume scale, the circumferential

location of the inspection strip on the inner container must exactly match the
circumferential location of the volume scale. [n addition, exact vertical alignment
of the inspection strip on the inner container is difficult to maintain during the
manufacture of the inner container, i.e., during blowing and stretching of the

tubular preform in a cuboid blow mold.

It is therefore an object of the present invention to provide a corresponding
method and a plastic container produced with the method, which has the
advantageous properties of a surface that cannot be permanently
electrostatically charged and from which electric charges can be drained, without
suffering from the previous mentioned disadvantages (black coloration) of

conventional plastic containers.

This object is solved by the invention with the features of claim 1. According to
the method, the permanently electrostatically non-chargeable or electric charge-
draining properties of the exterior layer are adjusted by adding and admixing to




3 the colorless plastic material of the exterior layer a limted quantity
of a specific polyner-based conpound, and the |ayer thickness of the
exterior layer is made so thin, that the transparency or translucency of

t he conpounded exterior layer is dimnished not at all or only
insignificantly, so that the fill level of a fluid filled in the container
can be easily optically detected. The particular conpound nmaterial 1is

al nost colties Icelmfees phasticombierial vétlye ektegiol l@@rar limited quaetiey b a dpecifie
therefore a ve that the electric charge dr ai n| ng or

f t d t
per manent PP! ynaﬁy bag %@5@3@%%{ & a%\eyeafthlpw@ﬁﬂ elsthecextarieralay
compounded,ah), %a%tthftrﬁﬁ§5&rene§tb'ﬁﬂaﬁﬁ’gggﬁg,{ Ief;] tgh’éfcf]cgﬁﬂr)@eﬂ(?e‘aa&téﬁm% oris .

transparent or translucent t hereb for 1 ncorporating
an i nspectliiroimigted lpot atradl bnonlydha!ggém;bhéy, sy that ltie §id-lelvadiafianflidefilieeicin of

the thi t ' : ' hi a co ctive trans

co- pol y el CONBINRSAERR Eesillaica)s B8kees; Phe hoboHiar camBopg S prfenal™

et her - gr oupamd o ritsk o HER Shll, & va Qi@h@%ﬁlo@\tﬁ@ pﬁobértgonfizs%tevéfbVe tahr ough
a so-called "functional group”, nanely t pol yet'her- group am de. The

quantity 4em mr@ffwtp@r:lywﬁgeacﬂwd the eln@trm @barge-gering mar epeanangntt he

exterior S ol R %, A surface resista

et ween 100558 B8R EVRE S e st SNdine Mt BcfolPRuMeL HtsBeonger
char geabl enzstet todteh @Peitnlmtbt miaterfl) édrergmaibittdrispatent & dansiizahgeBerebye non-
chargeabl e effect is not even reduced at a very |low relative humdity of
the anbi Rvialing the peed iRt poERiivERN i’?‘ép@?tjﬁnl@@@r elative hunidity). The
attained antistatic property represents the ability of the enpl oyed
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group amide. The quantity of these co-polymers added to the plastic base
material of the exterior layer is approximately 10% to 20%. A surface resistance
of between 10" and 10% Q/o is achieved, so that the containers are no longer
chargeable and are at the limit of their ability to drain charges. The non-
chargeable effect is not even reduced at a very low relative humidity of the
ambient air (for example, approximately 10% relative humidity). The attained
antistatic property represents the ability of the employed material to prevent tribo-
 electric charge buildup, wherein the conductive thermoplastic compound is a
mixture of plastic base materials and conductive additives, which overcome the

natural insulating properties of the base material.

Because the blow molding process causes significant strefching in the corner
regions, in particular of large-capacity plastic containers with corners, such as the
inner containers of pallet containers, the layer thickness of the exterior

electrostatically non-chargeable or electrostatically charge-draining plastic layer




el ectrostatically non-chargeable or electrostatically charge-draining
plastic layer 4 may becone too thin or the |layers may even fracture. This
negatively inpacts the functionality of the container. Conventional

measur enent net hods, such as rod or ring el ectrodes, are barely or not at
all able to determ ne the effectiveness of the exterior layer (electric
surface resistance, electric charge-draining capability) on the conponent
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material of the exterior |ayer. However, under special illumnation, for
exanpl e ugliglibutionuefi et thim exdarier layelcand iilghiayer HicknassdHiigtivsiiongan be

di stributj, t t Qi L ar .4 r Is r j

ai st i but (3hefied B R} & B! odeR Uy Thb NefiREREnoy r,
prefer [1 egtlranﬁod?mrgmf bk ¢dw&p@lr&mmxt?ﬂwﬁmyéan h@rggysrébmeg leﬁgi sﬂiglhtly o)r
stretchable polyner, such as LLDPE (Ljnear Low Density PolyEthyl ene) or
LDPE ( Low'otr@naligP ﬁaﬁwﬁ? H&”ﬂ@ﬁé)%a 3 ﬂé‘fépf'ﬁ%)‘{édﬁ e gopfeingric@nmelilebe fasflyr t he
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nol ecul ar wei ght is enpl oyed

Alternatively, in another embodiment of the invention, a limited quantity of optical
brightening agents (chemical additive) is added and admixed to the plastic
material of the exterior layer, which under normal conditions produces almost no
coloration, by instead only a slight blue tint of the plastic material of the exterior
layer. However, under special illumination, for example under illumination with
black light, the two-dimensional distribution of the thin exterior layer and its layer

thickness distribution can be visualized and optically precisely evaluated.

In a preferred embodiment of the present invention, a fusible, easily stretchable
polymer, such as LLDPE (Linear Low Density PolyEthylene) or LDPE (Low
Density PolyEthylene) is employed as a plastic material for the thin exterior layer,
whereas a cold-impact-resistant, highly viscous, and stretch-resistant HDPE
material (High Density PolyEthylene) with a high molecular weight is employed
for the center layer(s) and/or for the interior layer(s) of the multi-layer container),

to which the antistatic master batch (Permastat material) is admixed. When the




for the center layer(s) and/or for the interior layer(s) of the nmulti-I|ayer
container), to which the antistatic nmaster batch (Permastat nmaterial) is
adm xed. Wien the 5 LLDPE or LDPE material is used in blow formng, this
material can at the sane tenperature nore easily stretch and attain a
better surface distribution and a nore uniformlayer thickness in the

hi ghly stretched regions, for exanple in the <corner regions of a plastic
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charged electrostatically and drains electrostatic charges, - the
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t he quuicﬁn material in the plastic container can be easily determ ned
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indicating the fill level can be applied at any suitable |ocation.
Description: The plastic container according to the invention will now be
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pl asti c i nnetarclompptically visualinppantevabuated,support pal l et, which can be
- the fill level of the liquid fill material in the plastic container can be easily
determined optically, at any time and from any cohservation angle,
- a volume scale for indicating the fill level can be applied at any suitable

location.

Description: The plastic container according o the invention will now be
explained and described in more detail with reference to an exemplary pallet
container. The pallet container which can be used as a returnable container has
an interchangeable, cuboid inner container made essentially of High Density
Polyet'hyfene (HDPE) with a front wall, a rear wall and two side walls, a bottom
formed as a drain bottom, a top wall with a fill opening that can be closed by a
screw cap, and a drain port disposed in the lower section of the front sidewall
and having a drain fitting. '

The plastic inner container is supported on a support pallet, which can be
received from all four sides by a forklift. The thin-walled plastic inner container is
enclosed on the outside by a lattice frame (support cage) made of intersecting
vertical and horizontal metal rods connected with the support paliet.

The plastic inner container which is produced by blow extrusion from essentially




received fromall four sides by a forklift. The thin-walled plastic inner
container is enclosed on the outside by a lattice frame (support cage)
made of intersecting vertical and horizontal netal rods connected with the
support pallet. The plastic inner container which is produced by bl ow
extrusion fromessentially 6 high-density pol yethylene (HDPE) is
constructed of a relatively thick center layer, a preferably thin interior
| ayer, anHigh-densgitytpulyethyenedRBiE))is ebastruciet af acetaivelycthaokgeatiérelager,

el ectrical charge-drainiing exterior |ayer. The thickness of the center
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of the exterior layer Is between 0.05"Mmto 0.5 mm preferably
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approxi mately 200 C. For producing plastic containers according to the
i nvent i onstégtch, imeagideulanin the highly stretched corner regions of large-capacity

containers, such as the inner containers of pallet containers. Charging of the thin
exterior fayer can be prevented by incorporating the copolymer into the plastic
base material as a "three-dimensional network." The copolymer network is built
up or included in the extruder by an intensive shearing action, whereby the
original spherical copolymers are stretched into elongated platelets. The greater
the stretching, the better is the conductivity of the plastic base material. The
processing temperature in the extruder is preferably approximately 200 °C.

For producing plastic containers according to the invention with the goal of
attaining a light blue tint, but a still transparent container wall, a Permastat
compound based on LLDPE (commercial name Clearflex) with a 0.2% UV
absorber (commercial name Chimasorb) with a small number of organic blue
pigments was used, which was introduced into the extruder for the cover layer as
a ready-mix compound. In the embodiment with an optical brightening agent for
evaluating the cover layer through illumination with black light, a lupolene plastic

material with 20% addition of a conductive compound (lrgastat) and the 0.2%




attaining a light blue tint, but a still transparent container wall, a
Permastat conpound based on LLDPE (commercial name Cearflex) with a 0.2%
U absorber (comrercial name Chinmasorb) with a small nunber of organic
bl ue pignents was used, which was introduced into the extruder for the
cover layer as a ready-m x conpound. In the enbodinment with an opti cal
bri ghtening agent for evaluating the cover layer through illumnation with
bl ack Ii gbptlca Hrigibte remgp agbaB(Lil\ntexDmBeer sapport hiat@@sbweidi introducéd intodheluct i ve
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the finish confainer. This made it possible to easily and reliably verlfy
that the hageelidhy sedfyrthetithedlayenis disbibsited aontirsmustysamdcovensithe endirea. |1 n
t he present I nvention, the nmultilayer plastic container, which preferably
consi sts 8% hree Iayers I's blown up froma tubul ar prefornlto t he
finished container in a blow nold. The tubular preformis produced in a
continuously operating extrusion head or in a discontinuously operating
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anti st at i corstéireriiora biywe mold Th&he htubalal ayrefosmaiseprdanned aned wehiinaoushect ed
with each other in the extrusion head and are denol ded from% .
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met hods VigHBgeh@SushX MR ctte il daRRi &8fr "Bl #he extrusion head and are
demolded from a corresponding ring nozzle of the extrusion head, for example,
for a 1000 liter capacity inner container of a pallet container in form of a tubular
intermediate product with a wall thickness of approximately 35 mm and an
exterior diameter of approximately 300 mm, and are thereafter blown up by
compressed air in the blow mold into the finished plastic container with an
average wall thickness of approximately 2.5 mm.
Unlike with conventional methods where, for example, heated ionized metal
particles are blown onto the surface of the plastic container and are melted into
the surface of the plastic material, or where an electrically conducting varnish
layer with electrically conducting polymers is preferably applied to the finished
plastic container, the process of the invention initially produces in the extrusion
head a tubular preform consisting of three polymer layers which are
homogeneously joined with one another in a molten state. The exterior layer,
through homogeneous admixture of an antistatic compound in the extruder (at
approximately 200 °C operating femperature), has continuous antistatic

properties, which more particularly are permanent and completely unaffected by




particles are blown onto the surface of the plastic container and are
nelted into the surface of the plastic material, or where an electrically
conducting varnish layer with electrically conducting polyners is
preferably applied to the finished plastic container, the process of the
invention initially produces in the extrusion head a tubular preform
consisting of three polyner |ayers which are honobgeneously joined with one
anot her i mbeasioh Bad nsecitamicallsaesst &y particlbayeas shovan dughadiicabgepiieations, '

d t t t d trud t . Xi t el 200
oper at + et BANERBR YA Ea o AT BY SaRPer B UeRAIAES GHiPeh mor e
parti cul ardgicaraie’ HRNGR! céntb.mhﬁ&eé)v a‘hﬂaﬁhéci&%é?f d#feféﬂtama%hémd

nmechani cal stress. In partl cul ar, as shown in racti ca catlons
ext er nal | prefssties gan datachhis response tamwednmntair@‘fml(momneorfro(stﬂawu ng of

t he Iatt| the con ner rfac and due to their different
mat eri al %ﬁ%%&gf%ggr}éa&ﬁ N iﬁh qgreFiasfS%ﬁ’é% %0 environnmental effects
(rmoi sture, frost, U/ exposure), and flake or peel off over |arge areas.

The invention w I | now be expl ained and described with reference to

enbodi nent' §€s dmeadionc avill y ngupi ke egxplainede ancwiiespsibedt with sraferenca: teig. 1
a pallet " i tistatic plastic
i nner con?giyr?g‘rrﬂgmﬁt?%%ﬁgﬁ%@gﬂh}e@%é E@éﬂaﬁ\{ﬁgﬁ@mngg g'%ég n?l"qof a multi-layer
container wall, Fig. 4 an antistatic plastic inner container in formof a
barrel w h screw and Fi 5 an _antistatic plastic inner container

in form ofi% canlas?@}%tcpf’@mﬁ?ﬂ’%q? ing 19,819 iBveptiPiai ner 10 in particular for
1 ammb' eFRY 2POL et drilstatic aégﬂl@mh&?cbh@wéﬂgqnhmh@ehiee%ngm pallet 16, a

thin wall oid 1 nner contaliner 12 nma astic w a cl osabl e upper
fill portF@na a laosentiodradianmptitayer cdntaingraiall, fitting 18, as well as a

lattice f surroundin he i nner ont ai ner 12. The
| atti e fF@ﬁ 2 S0ATIRE e IASGLInTEE BEEME o Fari i &barrel Gith Assegew Cab.
Fig. 5 an antistatic plastic inner container in form of a canister.

Fig. 1 shows a pallet container 10 in particular for flammable or potentiaily
explosive liquids, with a bottom pallet 16, a thin wall cuboid inner container 12
made of plastic with a closable upper fill port and a lower drain port with a drain
fitting 18, as well as a lattice frame 14 (support cage) surrounding the inner
container 12. The lattice frame 14 consists of vertical and horizontal metal rods,
whereby the inner container 12 is provided with a permanent antistatic exterior
layer of a transparent or translucent plastic material and includes a fill level scale
applied on the outside.

The plastic inner container 12 is formed as a multilayer container and produced
by an extrusion blow mold process. The plastic inner container 12 includes, as
shown in Fig. 3, a center layer 20, a permanent antistatic exterior layer 22 and an
interic_Jr layer 24.

In another embodiment, the plastic inner container can be provided with a center

layer and a permanent antistatic exterior and interior layer.




whereby the inner container 12 is provided with a permanent antistatic
exterior layer of a transparent or translucent plastic material and
includes a fill level scale applied on the outside. The plastic inner
container 12 is fornmed as a nultilayer container and produced by an
extrusion blow nold process. The plastic inner container 12 includes, as
shown in Fig. 3, a center |layer 20, a pernmanent antistatic exterior |ayer
22 and anAdvatitageouslyather pi2dtic irmearontEneret® dslpreided With Heait ifittinghher
contai ner can be provided wth a center, |ayer and_a permanent antistatic
exteri o MHFN ARRIAISH Hepor Meptiag, BIGaskB8E JiadEnel GnaeTIAlo RECRYRE Al ner
12 is proghgee-taldin@pshtn fitting 18 which can also be an injection

nol ded part frade of an antistatic or electric charge-draining plastic. A
pal | et cohtpdlleécoofaingr ef himsonsitition is sugablealor &xflearcEs gl satisfiaadhe

razard calblary bt LIRS R Tor AR uarslsrtof Biagatd GeffRieni iy’

addi ti onafjaghiim Rlow®ToEli nents of "antistatic" plastic containers
according_to the present invention in formof a plastic barrel 26 with a

screw capfifisd ofnd bl shaw caddiinnal axepgplano embrdiients. pf Bavligtatel] slastc net hod
for PrOdUEJHE}gin%‘Hé Ebééfa}’ ﬁoctﬂgf[;ﬁbg@ﬁtsin%ntiotnhﬁﬁrfgprﬁloafse} p@sH@PSFHeF‘ 6 Wit a
storing an ransportin I qui i1 material,” in particular P

mat er i al ssérbatcay @nd bamplddtie canistet2ht i al |y expl osive, wherein the
containers are provided with an exterior |ayer that cannot be permanently
el ectrostatically charged and from which electric charges can be drained,
characterized in that the permanently el ectrostatically non-chargeabl e or

el ectric charge-draining
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properties of the exterior |ayer are adjusted by adding and adm xing to the
plastic material a limted quantity of a specific polyner-based conpound,
and that the |ayer thickness of the exterior layer is made so thin, that
the transparency or translucency of the conpounded exterior |ayer is

di mni shed not at all or only insignificantly, so that the fill level of a
fluid filled in the container can be easily optically detected. 2.) A

met hod according to claim 1, characCkAiM&d in that a limted quantity of
color pignments is added and adm xed to the plastic material of the
exterior layer, thereby slightly coloring the plastic material of the

exterior qhayegjowhahshmirige mrgodi rfsnsip@@@ahciﬁ%strﬁmhuayém 8bntalters hid
exterior layer and its |layer thickness distribution can be visualized and

eval uat edihesmepiasiictroaksvial, for stering andl tranapeyting liquid fil ongietiatl éu parigulesak| y

oL " 2SR BB o b8 os AR Bl BRI Yo St "
opti cal | yafepesiidst with) ar\ exedrive dapeciaticagnbo bel parmahentlp electedRaticatigd i n
that a limted quantity of optical brightening agents is added and adm xed

to the prhaiged ans fspmavhigh elartrieghargescan raings, ch under nor nal

condi ti ong J%%%&%ﬁ id thayl barely recogni zabl e coloration of the plastic
mat eri al o‘? the exterior |ayer, wherein however under speci al
i Il um nat then,paroranextypélecinosteticallyl monretiargeabiet br béleckic kchghge-dtdieng

t wo- di mensi onal distribution of the thin exterjor |ayer and its | 1

t hi cknessP@P@W%‘aﬁ’SrP HPTHRYR I YEA %@diﬁfcﬁf{é{m ﬁ%@ agmiying tgt%p%ﬁc

accordi ngrfa‘?er%faé dZquintify of BNEEpb ﬁ%itfa Ehaorfpdutid, hbYy

stretchabl e ther mmgﬂ{gsf?cnr#g't gr ?gﬁs(pol @rrlér 1r s&ch é)srﬁrlj_LDPE r?letH;léngtréLow

Densi ty PealygEtingkreess) obithd BRENOE daydeissimaygePsd yiinhyhatnibe iransparency or
translucency of the compounded exterior layer is diminished not at all or only
insignificantly, so that the fill level of a fluid filled in the container can be easily

optically detected.

2.} A method according to claim 1,

characterized in that

a limited quantity of color pigments is added and admixed to the plastic material
of the exterior layer, thereby slightly coloring the plastic material of the exterior
layer, whereby the two-dimensional distribution of the thin exterior layer and its
layer thickness distribution can be visualized and evaluated, wherein however
the translucency of the compounded and weakly color-pigmented exterior layer is
diminished only slightly, so that the fill level of a fluid filled in the container can

still be easily optically detected.

3.) A method according to claim 1,
characterized in that
a limited quantity of optical brightening agents is added and admixed to the

plastic material of the exterior layer, which under normal conditions produces a
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enpl oyed as a plastic material for the thin exterior |ayer, whereas a

col d-i npact- resistant HDPE material (H gh Density Pol yEthylene) with a

hi gh nmol ecul ar weight is enployed for the center l|ayer(s) and/or for the
interior layer(s) of the nulti-layer container. 5.) A nmethod according to
claiml, 2, 3 or 4, characterized in that the thickness of the exterior

| ayer of the plastic container is adjusted to a thickness of approximtely
0. 25% t o béftehprezbgnible egiprativnrodtied pladiio hatefiat dfdéhe watdrior hayecnebsraii t he
pl asti c cont ai ner. ccor

6.) A nethod ingtoclaiml 2, 3 or </
charact e_r'i“%‘@@vﬁ’rn“m%ﬁ )SPﬁ‘égF H{‘}E’Nﬂ% ’otglr t _”&?e?r;‘gr 'i'%\'}‘g?a?f@f‘ Wﬁha?lag-(vol une
plastic 'I'itjelfi{/ tﬁ@%}-(ﬂ]ﬁ’fen%fon%l dg;ﬁhbtﬁﬁ%ﬁgﬁgt ﬁﬂ'gnﬁﬂn V\é)@t@ri&'l &%%@Céﬁd’ i@f Iaygr

appr oxi mat 1000 liters is adjuste ppr oxi mat e .05 M mto 0.2 mMm

pr ef er abl thickmeap pisiibutinedan be vispalizébandevalgatadage wal | t hi ckness of
approximately 2 mmto 2.5 mm 7.) Container nmade of thernoplastic materi al
by bl ow nmoul di ng nethod, for storing and transporting liquid fill

mat eri al , 4n pArhétebl dccbriing tooamh1e2@r 3,potential Iy expl osive fill
materials, with at | east one gas-tight and fluid-tight 12 closable fill

and/ or dreharasiesaead Hiaddposed in the top container wall or in the

cont ai ner el LR o4 ] ! n_.exteni ayer
that - carhariBle. SRLuF RIS ARBRNARRSIE irHal el SheRthe PR

el ectri c @livaagrebowe Benbity dPalyBHg/lered)aoadiBPE zgdw Dérsity Pot/Hibylonapnid | y

el ectrostatically non-ch,arr%eab,l e or electric.c a)r‘ﬁge;l\fdkr&ai ni ng roperties of
the ext er¢®playggdas amlasiigimaesal foy thadhinEderiPraane’x gress mplfffrra e

mat eri al ; [ 2 |y L i i peci i und
and the (Paiiat®, RERE Pateral Rhidh DERCET PRHERALNCP bith 2P RO (hoBemRe ot
t he transpaigbhis/employed for the center layer(s) and/or for the interior layer(s) of the

muiti-layer container.

5.) A method according to claim 1, 2, 3 or 4,

characterized in that

the thickness of the exterior layer of the plastic container is adjusted to a
thickness of approximately 0.25% to 5%, preferably approximately 2.0%, of the

wall thickness of the plastic container.

6.) A method according to claim 1, 2, 3 or 4,

characterized in that

the thickness of the exterior layer of a large-volume plastic inner container of a
pallet container with a capacity of approximately 1000 liters is adjusted to
approximately 0.05 mm to 0.2 mm, preferably to approximately 0.1 mm, for an

average wall thickness of approximately 2 mm to 2.5 mm.
7.)  Container made of thermoplastic material by blow moulding method, for

storing and fransporting liquid fill material, in particular for flammable or

potentially explosive fill materials, with at least one gas-tight and fluid-tight
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or translucency of the conpounded exterior |ayer is dimnished not at all
or only insignificantly, so that the fill level of a fluid filled in the
container can still be optically detected. 8.) Container according to
claim7, characterized inthat alimted quantity of color pignents is
adm xed to the plastic material of the antistatic exterior |ayer, thereby
slightly coloring of the plastic material of the exterior |ayer, whereby
t he two- delosakleofiiblandicst driabubpeningf dishesediim tie ttepi amtaiagewallaod in tise | ayer

t hi ck di stribut b |i zed and | uat ed. 9, t
accor d ngOVHRIes GRver. WEREHBdEr U eineh % MCVIgSs 1R & Gisher 09y bt i cal
bri ght eni pghaert eﬂn%r%imy@@bﬂr&téﬁt%w'c%?géa AR eohdlvhic ekﬁﬁ.@éﬁdr@é@t ic

exterior layer, mhlch undér nornmal conhditions effects a barely
recogni za@mbe@ir@nad; on of the plastic material of the exterior |ayer,

wher ein owever. e pecial illum nation, for exanple under black Iight,
t he two- %@%ﬁﬁe 'éﬁgqn Enaztri bution of the thin exterior layer and its |ayer

t hi CkneSSthedlp‘é"rﬂhbhéh’dly)rblé&?oéiétlc\/d@u@bh@ﬁr@éublévﬁﬁ éetic &Rarte-dra ai ner
according to claim7, 8 or 9, characterized in that the thickness of the

anti st at | OBRISS Qhihe axeaTosiayarargAabiSted b AdgingeAnd adavifing tethe plastic
appr oxi majyg (%/na&heﬁf{% (SreGr fﬁﬁfa& rir'#ﬂ @B?ﬁtgg i néé!cuﬁc WhimflurkNSnyhd

t hi ckness astic co raccording to claim?7, 8
or 9, chlaye:ctmn:idnesel af thé Ieateribh@aydnn@h’mami of bé¢ ke thixtthat tie iraymareﬁo;a

| ar ge- capaC|t I nne stic container of a pallet container
capaci ty @t H%@ﬂ%ﬂ&éﬁ? CRRRPYN r%xtﬁgora'ay tsefarmwsaeqti apbat a mr ss

appr oxi mehglohifkafity, 5B 4RaCte filMewd &res ABldY ARRP TP ERLAtAING: LafBtill be
optically detected.

8.)  Container according to claim 7,

characterized in that

a limited quantity of color pigments is admixed to the plastic material of the
antistatic exterior layer, thereby slightly coloring of the plastic material of the
exterior layer, whereby the two-dimensional distribution of the thin exterior layer

and its layer thickness distribution can be visualized and evaluated.

9.)  Container according to claim 7,

characterized in that

a limited quantity of optical brightening agents is admixed to the plastic material
of the antistatic exterior layer, which under normal conditions effects a barely
recognizable coloration of the plastic material of the exterior layer, wherein
however under special illumination, for example under black light, the two-
dimensional distribution of the thin exterior layer and its layer thickness

distribution can be visualized and evaluated.
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12.) Container according to claim7, 8 9, 10 or 11, characterized in that
the plastic material for the thin exterior |ayer conprises a fusible,
easily stretchable thernoplastic material (polyner), such as LLDPE (Linear
Low Density Pol yEt hyl ene) or LDPE (Low Density Pol yEt hyl ene), whereas the
plastic material for the center layer(s) and/or the interior |ayer(s) of
the multi-layer container conprises a cold-inpact-resistant HDPE materi al

(Hi gh DendDt)y GmmmEtBhynbetmd)ng/\iotdiaim Rj §orBpl ecul ar weight. 13.) Contai ner
accordi ng f‘o d %tprecedi ng clains 7 to 12, characterized by a
conf i gur af %WC nzg tHW%al | cuboid interior container (12) of a pall et

cont ai ner the fidknwist bf 3hé lah’ustﬂﬂé bxte'?no? 'I@ye‘i‘%l? tHEblashB (&oﬁtérﬁé\er% a%ljlﬁiﬁeé‘ @i N

port, on which an extraction (18) is attached which 1S nmade of a

per manent 2RROXENakelyc0.2h8%0 tr 5%elpé%ftefa y epproyémaiedy Aidle, ¢f thetwall thickeesal . 14

of the plastic container.

11.) Container according to claim 7, 8 or 9,

characterized in that

the thickness of the exterior layer of a large-capacity inner plastic container of a
pallet container with a capacity of approximately 1000 liters is adjusted to a layer
thickness approximately 0.05 mm fo 0.2 mm, preferably approximately 0.4 mm.

12.) Container according to claim 7, 8, 9, 10 or 11,

characterized in that

the plastic material for the thin exterior layer comprises a fusible, easily
stretchable thermoplastic material (polymer), such as LLDPE (Linear Low
Density PolyEthylene) or LDPE (Low Density PolyEthylene), whereas the plastic
material for the center layer(s) and/or the interior layer(s) of the multi-layer
container comprises a cold-impact-resistant HDPE material (High Density

PolyEthylene) with a high molecular weight.

13.) Container according to one of the preceding claims 7 to 12,

characterized by

a configuration of a thin-wall cuboid interior container (12) of a pallet container
(10) with a fill port in the top wall and a lower side drain port, on which an
extraction fitting (18) is attached which is made of a permanent antistatic and/or

electric charge-draining plastic material.
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