; ABe3e=R ~~<""] 6TR). PLASTI C CONTAINER The invention rel ates to an

i ndustri al packagi ng contai ner of plastic (HD PE) such as e. ed
drum a lidded drum a jerrican, or an inner container for m lmm ‘WWML
contai ner (1BC). Such packaging containers or druns are us e
and transport in particular of combustible or explosive |iquidusesssol i
contents. A bunged drumtypically includes a cylindrical drumwall, a

di sk-shaped drum bottom end, and a respective drumtop end t he
transition zone between drum §T@@Q?(§NWK‘|NER i's a Ci rcu me lmmmnmlmw
carrying and transport ring ( l'ing ring =

formed therein at | east one bung opening mhlch |s arranged in a Tessed

bunged h b
open. dr (Meiougnian Eiriesdearangnsial erctecihsda iy by BRle (HEPEPsudRG PP
tensi Onnggaﬁg ?ggﬁg@al&mm g |Redram, laqemc@w gesn Wiridr dontajnenien arailet

Jerrica rnner cont al ner are ¢l osed by respect| Ve SCrew Carﬁ)g An
packagi n@ntainer(IBEY). Gsichpackeging: eertginesn @r Wramspyier UL (Y fEerage §

hazardous |iqui.d contents, nust thority and
appr ovedra g”dﬂrﬂaa'i' ar q’fef?“?%”ﬁ@é ﬁgﬁﬁéﬁg ﬁ)ég]@in?'ggngé'ﬁtcd@ge@gexhl bit, for
exanpl e, sufficient stacking stability, drop resistance and tightness. Wen

usi ng the packagi ng contai ner for conbustible contents or ui d care
shoul d b& Kumiged dmna\tmnqaw weludes anaigerieali drum Wall %Sh%kkshag%eﬁaa {WR during

et pul a0, ol NP 90t EdIRo | BRL S PRSI0 thd iihloreBBhyT N0, S0

as to pr evaporatl ng gas m xtures is therefore an

obj ect  fethidenRiraEWalliahdedrun®top & arcm:udéemmtlahdamymg andpmmmgng
container of the afore-stated type for ﬁ‘ %g tran ort

especi al (|h?”dmﬂﬁgl='o|—é"t§)nl-aﬂtd§u'@| fogue r?)'&r? Eﬁf’ta?necéHggr uction
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SSI pat| ve p asti1™c cont al ner i n such a nmanner
that an |gheah Uptightbuegfiiting. The espabbpeh edumdiadyesf a liddechdrun Is:@n@edt and

n&vg:hfl
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transmt om end. ependent clainms set forth further
advant agegpss structural nodifications of

d

Any packaging container useful for storage and transport of especially hazardous
liquid contents must be inspected by an official authority and approved. The
container has to meet certain requirements and exhibit, for example, sufficient

stacking stability, drop resistance and tightness.

When using the packaging container for combustible contents or liquids, care
should be taken to avoid electric charge buildup and spark formation during
manipulation of the container, in particular during filling or emptying, so as to

prevent explosion of evaporating gas mixtures.

It is therefore an object of the present invention to provide an industrial
packaging container of the afore-stated type for storage and transport of



the invention. The construction of the dissipative plastic container is
characterized in particular by: - realizing the el ectroconductive
connecti on between the liquid content and the conductive outer container

| ayer via a permanently installed conductive dissipator rod and via a
screwed, al so conductive, bung plug in which the dissipator rod is inserted
and which, when screwed in, is in electric contact wwth the conductive
outer side of the drum body, - meking the I ength of the dissipator rod

| onger 1 id8) Raling e paBkaRl cBhstrliidtritaoner SO
that th Blgggh%g?@?)@g@egb&@%gg (@San/%)f ﬂgmggndﬂcti ve 8ung plug to the nost
renot e gsedn ekplosivecaretai ner bottomend, - realizing the electric
connection between the liquid content inside and the el ectroconductive

outer side of the container body via a special further screw plug which is

al o CORE BN M A8l d Bhekadifg AL Kleafichlle dRaiiainBdsladRdly. -

real i zi ng ectric connection ween i quidcontent inside and the
el ect r ogonthidn) re soshea nsarderdhat Be electtiaicoanebiinty is, establishedt bgtwegnug whi ch

is 2 d ducti ti d | ded ini [ on- i,ato th
bot t om Seiinside Rentenhand e bRy erkd Lphnwiiny He bAueid PR iR derin |
bet ween ghNgnd| gﬁi ExAIOaVE NdIeLRstafc %Hbr%]éeblﬁldt@t bPaRBdemiteHE apidi@r s de of
t he container body via at |east one wall dinple provided, preferably, in

the bot tcontaimer bbdy He prenentedeandoine, elastostafict ehargat buildupy is segaeNbf

conductive plastic i,s forned into the interior of the drumbody and is
br ought trﬁ‘i‘?‘%"@%@{rﬁ‘&th%\ﬁpﬁomh%n ‘iquid content. Further inportant and

essential features of the introduced novel packagi ng container according to
the invention are shown in the draw ngs. Exenplified enbodinents of the

i nvent i dhentlépendant laitsseeti fosth furthge advantageaus struciuralenedifications 8h ngs,

in whi cg: de%. t'l shows a bunged drum of plastic in accordance with the

i nventi iﬁ?' |5'.'°5'a shows a bung plug with attached dip tube) Fig. 2b shows
a bung plug of the bunged drum according to Fig. 1,

The construction of the dissipative plastic container is characterized in particular
by:

- realizing the electroconductive connection between the liquid content and
the conductive outer container layer via a permanently installed conductive
dissipator rod and via a screwed, also conductive, bung plug in which the
dissipator rod is inserted and which, when screwed in, is in electric contact with
the conductive outer side of the drum body,

- making the length of the dissipator rod longer by about between 3 % and
30 % than the height of the container so that the dissipator rod extends from the
conductive bung plug to the most remote area of the container bottom end,

- realizing the electric connection between the liquid content inside and the
electroconductive outer side of the container body via a special further screw
plug which is also conductive and screwed into the bottom end of the container
body,

- realizing the electric connection between the liquid content inside and the

electroconductive outer side of the container body via a special plug which is



Fig. 2c shows the bung plug screwed into the bung fitting, Fig. 3a shows a
sealing cap for a bung plug, Fig. 3b shows a bung plug with attached
sealing cap and inserted dip tube, Fig. 3c shows another bung fitting, Fig.
3d shows the bung plug according to Fig. 3b, screwed into the bung fitting,
3 Fig. 4a shows a particular bottombung fitting, Fig. 4b shows an
enlarged illustration of the bottombung fitting screwed into the drum
bottom end according to Fig: 4a, Fig, 5a shows a particular bottom plastic

pl ug, [,Tg%qggf]g&?(ﬁfcé&@gmé’ét Séﬁocwe| ﬁfércﬂbﬁ%éleeg'lﬂo the bottoAeeheef i n the

drum bo pl'ug connected with an outer
| ayer, [Khé cobtairdrdwdyan enl arged | I I ust rati on of the plastic plug according

to Fig. 6a, di d he d
colnf:gura?  oneakng healaci, casreionament e dauCed IR i ab oS o,
ent ar ge%}éét &b%%g&ﬁ\%‘ oﬂgertﬂﬁe'dTVYgédédhtﬁHéP'BQdQNﬁﬁrat H’éé’éttm(e waledingde or di ng

to Fig and rum bottom end, Fig. Is a parti al
section proﬂwlednpltdﬁ@ratﬂ)twnm tioe bettdry emdiof the aentairiey. bogiy; whér%)f FheaPUter

section/side view, of h
layer made of con trJ](c)ttlveepr)Iaskl ¢ gsefiormednhto the interior of the drum body and

is brought into contact with the liquid content.

Further important and essential features of the introduced novel packaging

container according to the invention are shown in the drawings.

Exemplified embodiments of the invention will now be described in detail with

reference to the drawings, in which:

Fig. 1 shows a bunged drum of plastic in accordance with the invention,
Fig.2a shows a bung plug with attached dip tube,

Fig.2b  shows a bung plug of the bunged drum according to Fig. 1,

Fig.2c  shows the bung plug screwed into the bung fitting,

Fig. 3a  shows a sealing cap for a bung plug,

Fig. 3b  shows a bung plug with attached sealing cap and inserted dip tube,
Fig. 3¢ shows another bung fitting,

Fig. 3d  shows the bung plug according to Fig. 3b, screwed into the bung fitting,



Fig. 10 is a side view of a pallet container according to the invention,
Fig. 11 is partial section view of a pallet container, Fig. 12 is a side
view of a plastic container according to the invention, and 4 Fig. 13 is
a side view of a plastic jerrican according to the invention Fia-1 shows,
by way of exanple, a two-layer 220 liter plastic drum (220 liter L-ring
drum PLUS, electrically dissipative) nmade by a coextrusion bl ow nol di ng
process and protected electrostatically by a conductive outer plastic |ayer
12 and ct &y 3ﬂﬁq¢' t iquid (content) and the

conduct i g%ﬁte%“ﬁ%ig . ggﬁgégéﬁvq@@ﬁfgﬁﬁguctive plastic |ayer 14, which
is in contact with the content, is made of neutral plastic (HD-PE). The
drum outsi de (e.g. black outer, plastic e hr ough dition of, spot) is
o acth hestws aB snprasckilbRERtRsT ob e bebi b o sTRURHLERY ase
resi sta hg way, a secure electric connection
betmeenqﬁ 3ﬁfﬁéﬁ?§h?ﬁéF ghgﬁ@K%EEFEYggtroconductive out si de of the drum
body is established. The el ectroconductive connection between the liquid
and t he conductiyve outer.caontai.ner | r is realized by a permanently

i nstall éﬁg'n‘g?ndu%l?qv\vl%a(ﬂ%"ftaﬁregq@rﬁfl%\f@&"l@c di ssipator rod and via a
screwed, al so conductive, bung plug 18 in which the dip tube is inserted
and whi ch, when screwed in, is in contact with the conductive outer side of
the drumi®ddy (showsirtee plastic triug caacerding uted Figrabaeinseniedkind the dromy) . The
dip t“b§0§$ﬂf%§dher6by touch the drum bottom and for that purpose may be
provi de ' ower end, preferably with a yielding, bellowlike tube tip
to ensure that the dip tube extends in any case to the inner drum bottom

Fi a~2a shows a bung plug 18 of el ectroconductive plastic in which the dip

t ube 16 Fig Gahseshaws amlasticnjug senseetad avithaan eutefilaX@rof the bung fitting of
the plastic drum 10 to illustrate the extension of the outer

el ectroconductive layer 12 of the drumwall up to the upper rimof the bung
fitti ngFighsSa retmws an erdagedvitiustratitingof the plastic plugcaccordindutot kFige 6a,
connection is ensured fromthe dip tube 16 to the outer layer 12 of the
cont ai n&¥SResed in Hrttrﬂé’ogﬁ’ﬁbe’b&ug 18 is screwed on. 5 Fia-3a3a
illustrates a netallic cover cap 20 (= sealing cap), and Fig~3b shows a
bung plug with inserted dip tube 16, designed here as round bar of

conduct iRigg d asshaws ad i phrtietlar i cinfigaradioat bAdhedouler nplastic ngy@2 guidarbnt act
ring). Fia-3c3c shows the pertaining bung fitting, while Fig. 3d shows al
conponeHP@mF 'ng assenbl ed. The clinch ring 22 permanently secures the
screwed bung plug 18 with dip tube 16 in the bung fitting of the drum wth

the clinch ring 22 and the attached cover cap 20 establishing the electric
connect iFig To tshowsaagrlarged diustiatipnpé the inveardiyrguided euteri plasticalayedy Fi a.

4b show i ficatl [ ' ' j e electric connection
bet ween at%ﬁgwrigé]tﬁ ﬁfg: 2§i gédtglin%’dts%é%gmeeg&rdgggn g@?‘?r&/&; outer side 12 of the
container body is realized by a particular further bottom bung plug 24

which is_screwed into the bottomend of the cont%iner body and al so made
conduct ifi@ 8  is a partial section view in the drum top end / bung zone,

Fig. 9 is a partial section/side view of another bunged drum,
Fig. 10 is a side view of a pallet container according to the invention,
Fig. 11 is partial section view of a pallet container,

Fig. 12 is a side view of a plastic container according to the invention, and



(measured resistance to ground about 450 k~2 at 10 V). According to another
variation - illustrated in Fia~5a and F_ia-5b - the electric connection
between the liquid inside and the el ectroconductive outer side 12 of the
container body is realized by a special plug 26 made of conductive plastic
(measured resistance to ground about 100 kf2 at 10 V) and wel ded into the
bottom end of the container body. According to another variation -
illustrated in Fia. 6a and Fig. 6b - the electric connection between the

liquid d t. I S| d bod

real zehitbyda dpecsids VMgl 28 RHIETPAN RkbRling \ eifydhuddiy crum boc T

i njection-nolded into the bottomend of the cont ai ner body The conductive

| ast f th I 28 de of th terjal t | 12
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and tﬁe Lot e s el BB g GaR) Tipde B a R 2o
by at %?&ées%%d@dte@tbﬂ@l@ctﬂﬁtatﬂraﬁylb@emcpmdﬂcﬂwetm;tel plashelay@rﬂarﬁr%d of

t he contai ner drum whereby the outer I yer 12 B ﬁ &nductlve
pl asti c ani elektiionsannagtion Ib@tW*Pﬁrérth%r“%'I' ﬁ‘éntEBHt 3'?91:3 e Qﬂr;]aug ught into
cont act thmgawbbﬂuhgn EBH{IE&Ive @II&%U ?rd'IﬁrpIAMm?plsﬂﬁfV cbﬁtarceahtrzmb in the

bl ow m)l%yerSy a partrcula de). Fig. 8 shows a

part i culcahtargnisi mgdbtusfgweutwg pidstici (d-ID-\REjt predfﬂﬁggut%i%uﬁﬂgmmaﬁks%ﬁbnded

di p tube 16, th th ft d b

.Iﬁer”s‘?mst@rl%taw&nﬁéé‘é efse9n Mo atdosy e T RrECs ereBERY. 27 OF
the seal oohdifthivehiadid u?f%be%gﬁwr@b 1M € e ko) ethis g, aaoari ns
upon thea I'ng ot bung plug. Fid particu

ct
confi gureddtae cOﬁnéd:tmrdbetWaeImetheﬁlquIdmsmepamdjB‘Lﬂ qlsctwcem@qyw@ Quﬁ%@%Pf rod is
desi gned | onger by abou

cont ai ndhe sHUh Loy i ﬁ?t?BFﬂﬁdgnTn% Bg?{%@ fo)éﬁgcqbﬂo%eméeg cgﬁ%uctl ve

bung pl LI'% qoahaetH@%bnaﬁéWeeoU%' étﬁht@fnefrhayérotﬁ aealmdbbyta)rpefmmtlya 1010
shows a BC) 3

et contal ner 8 having a thin- Iast|C|n
cont ai nenstated cgndective din tube 1Bas: eIﬁ@EICaFH%%PG‘ioﬁ@O\Ag gﬁ’éé) Prﬁ?é?ﬁ’?%
further shown.in WHXEh héﬁ
equi ppePONGHELIG ¢ urgg H’i‘I‘g IﬂPIW &Jﬁﬁ}#@&ﬂ#%uﬁgqgﬁi@%@%%@cm e cé\ﬁt act with
the bot ts%\ﬁe&' Al iEhie coneict aatd ah@econdaogvézombomdasofftha mIameJa@dw ified
enbodi nent 60 liter plastic container Fi \})3 ast eg ‘2‘{@0 liter
pl astic (rrmasum r&sls’lﬁnéﬁet@tgﬁoé'aﬂl%m%&%dm R%g {)EP RN ner
body may_a be .d d InYovi#led at Ry lowayer
bei ng el RS 6 E%%@%%Qﬁq %&?héﬁé ﬂﬁat Bur?osé‘rﬁﬁ%BEtpr%\lIlca naturoal undyed
7 end, preferably with a yielding, beIIow-hke tube tip to ensure that the dip tube

extends in any case to the inner drum bottom.

Fig. 2a shows a bung plug 18 of electroconductive plastic in which the dip

tube 16 is inserted.

Fig. 2b shows an enlarged view of the bung fitting of the plastic drum 10 to
illustrate the extension of the outer electroconductive layer 12 of the drum wall up
to the upper rim of the bung fitting. As a result — as shown in Fig. 2c — an
electroconductive connection is ensured from the dip tube 16 to the outer

layer 12 of the container wall, when the bung plug 18 is screwed on.



plastic (new material w thout color additives and UV stabilizers), while
the m,ddl e | ayer nay be made of another material, such as, e.g., recovered
pellets (material recovered fromused plastic containers). The

el ectroconductive layers or parts are nade of el ectroconductive plastic
material, e.g. additives |like Ti02, nano-clay, soot, nano-conposite, netal
fibers or are covered wth a conductive varnish. In case of need, e.g.,
when the conductive outer layer is blackened with soot, the plastic

i ew ng Eige BgsualiASs o st %?po‘ﬁ?ﬁp%é?%%?%“@n%x?@ﬁﬁ%ﬁ o at 1o
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or the sptapbcsobdmfade@alupbdlattﬁ@h@ elineh BRGAZi(R CQMREINGLt r i nent al
situation, e.g. when the container is half enpty or the drumlies on the
side. The electrically charge dissipating contai ner should hereby stand
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plastic | eheelindc @etande and
t he out ePW iiwltﬁnﬁt@?%r}g eecéwgﬁmééﬁflﬂ\%aﬂgng\?ggt erized I?,rﬁ:gjt hat an
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bottom end, upon which the plastic container rests, to prevent an expl osive
el ectrospatﬁfda\tﬁfaﬂg@ftbﬁlqrﬂﬁb of the container body and/or content and to
assure a secure dissipation of the el ect rostatl c charge buil dup into the
bottomend. 2. Plastic container according to claim 1, chara | ﬁ'd in
that the Fj.e4d rapciofiguott skowommocdificatidneo inventiongii W &B‘nt PIESH t he

duct t t 2)
Cnetal | c@oponelian bemasro B UL neds andinrgepfitoith e REACTEAE 1ol
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i nserted an en Screwe isin electric contact wt

condijctl \serewehdanntmtﬂe leIg:)m(ﬁnd bé the Gentmisr, bady andsaise Made HoF chﬁor di ng
to claim?2, characterized in t rod (16 I b
about bet( W@@ﬁuf?(&;eér‘ﬁﬁaw %Qrﬁgﬁgt é’nﬁesgﬁj %@ﬂ% gong ai )nelrssoo?ﬁg[ t%e

di ssipator rod (16) is able to extend fromthe conductive bung plug to the
nost renote area of the container bottomen

accor di nAgoordingitemn élr)OthebVaBat'thar* H—t,sﬂr@F‘Fdz@H%-Qq—é-arl SM%&% %?é’%rrlu%ect i on

bet t he | S ehd 12
of the coraphih BeBfETHe, Iy dAsQE b eoRE PSR e?é'b"éf‘?ﬁﬁ}*’ﬁfj%ﬁzgfué )

(24) whi aReidonedifer bonylus:tremeanw acspesial plngoza madsoof eanduetiver PiaR
conta ner(mbe%%ﬁredg resistance to ground about 100 kQ at 10 V) and welded into the

bottom end of the container body.

According to another variation - illustrated in Fig. fa and Fig. 6b - the electric
connection between the liquid inside and the electroconductive outer side 12 of
the drum body is realized by a special plug 28 made of conductive plastic and
injection-molded into the bottom end of the container body The conductive plastic
of the plug 28 is made of the same material as the outer layer 12 of the bunged

drum.



5. Plastic container according to claiml, 2, 3 or 4, characterized in that
the electric connection between the liquid content inside and the

el ectroconductive outer side (12) of the container body is realized via a
special plug (26, 28) which is nmade of conductive plastic and wel ded or
injection-nolded into the bottomend of the container body. 6. Plastic
container according to claiml, 2, 3 or 4, characterized in that the

el ectric connection between the liquid content inside and the
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dissipator rod is designed longer by about between 3 % and 30 % than the height
of the container so that the dissipator rod is able to extend from the conductive

bung plug to the most remote region of the container bottom end.

Fig. 10 shows a pallet container (IBC) 38 having a thin-walled plastic inner
container configured with the features according to the invention. As further
shown in Fig. 11, the electrically conducting dip tube 16 is equipped here with a
bellow-like inner tip to ensure a secure contact with the bottom end of the inner

container.

Fig. 12 shows as further exemplified embodiment a 60 liter plastic container, and

Fig. 13 illustrates a 20 liter plastic jerrican with electrically conducting outer layer.

The container body may also be designed with three layers, with only the outer

layer being electroconductive. The inner layer is made of typical natural undyed
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layer may be made of another material, such as, e.g., recovered pellets (material

recovered from used plastic containers).

The electroconductive layers or parts are made of electroconductive plastic
material, e.g. additives like TiO2, nano-clay, soot, nano-composite, metal fibers

or are covered with a conductive varnish.

In case of need, e.g., when the conductive outer layer is blackened with soot, the
plastic container may be provided with one ort more viewing strips, whereby the
viewing strips have preferably limited length and extend only across the vertical

wall region.

The measures according to the invention assure a permanent electric connection
between the content and the container outside or the support surface upon the
ground even in a most detrimental situation, e.g. when the container is half empty
or the drum lies on the side. The electrically charge dissipating container should
hereby stand across its entire surface with the conductive plastic outer side upon

the bottom (ground).
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1. Plastic container (10) for storage and transport in particular of explosive
contents, comprised of at least two plastic layers, with the inner layer (14) being
non-electroconductive and the outer layer (12) being electroconductive,
characterized in that an electric connection is established between the inside
content and the bottom end, upon which the plastic container rests, to prevent an
explosive electrostatic charge buildup of the container body and/or content and to
assure a secure dissipation of the electrostatic charge buildup into the bottom

end.

2. Plastic container according to claim 1, characterized in that the
electroconductive connection between the liquid content and the conductive
outer container layer (12) is realized via a permanently installed conductive
dissipator rod or a dip tube (16) and via a screwed, also conductive, bung
plug (18) in which the dissipator rod (16) is inserted and which, when screwed in,
is in electric contact with the conductive outer side (12) of the drum body.

3. Plastic container according to claim 2, characterized in that the dissipator
rod (16) is longer by about between 3 % and 30 % than the height of the
container so that the dissipator rod (16) is able to extend from the conductive

bung plug to the most remote area of the container bottom end.

4, Plastic container according to claim 1, 2 or 3, characterized in that the
electric connection between the liquid content inside and the electroconductive
outer side (12) of the container body is realized via a special further bottom bung
plug (24) which is also conductive and screwed into the bottom end of the

container body.
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electric connection between the liquid content inside and the electroconductive

outer side (12) of the container body is realized via a special plug (26, 28) which

is made of conductive plastic and welded or injection-molded into the bottom end

of the container body.

6. Plastic container according to claim 1, 2, 3 or 4, characterized in that the
electric connection between the liquid content inside and the electroconductive
outer side (12) of the container body is realized via at least one wall dimple (30)
provided, preferably, in the bottom end of the container body, whereby the outer
layer (12) made of conductive plastic is formed into the interior of the container

body and is brought into contact with the liquid content.

7. Plastic container according to one of the preceding claims 1 to 6,
characterized in that the electrically conductive bung plug (18) is designed as

venting bung plug (32) with vent openings (32) and central smaller screw
plug (34).
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