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WD 2006/ 000736 PCT/ GB2005/ 001304 -1- CARGO TANK
COATING Field of the Invention The present invention

WOSHe/W87310 a barrier coating fornul ati on coat edTAE2005/001304

5 the interior surface of a caggo tank and in
particul ar, although not exclusively, to a water
sol ubg RRlesHH ﬁ*AWKWAﬂWCOhH gured to forma
preventive coating on the interior surface of the
cargo tank. Background to the Invention 10 Cargo

t ank 'SI rF usled ta transport a variety of different

carg%&i@—%&ﬁ%nly, the cargo is in liquid form

bei norifd pre@nidviinfoh 3eRes ;?(E)%Obérﬁﬁl‘ %oaig?g? ?c?{ﬁﬂ.lléﬁdd“ tBated onto
i bl et go

the vessel body. It is poss e to divi ese car
tthalsterion surfanesy aeprgodank and dy paitieslar,18itvagbha exclusively, to a

t of ting forned on t.he intecior surface of the

AR S i e S, Epdfrent s farit & Pro@nfiuicqalifo on the

aevibAsiaslof the taikd first type of tank is

manuf actured from stainless steel, a second type is

coated with an organic based coating (e.g. a phenolic

based;.£ROXV. ¢ t hane epoxy) and a third type is
SR rigrgahr e based coating which is

CoMEurgo 2hAkersi dreOfierl to2RakSidiPaRiRg) of Gﬁ‘%rémpdzﬁ'gbéé’ by sea.

required to transport a variety of different |iqui

eRmBeRlY: Ahgi ¢RI9Pr i§nins [ aorst beinansteeads withinc farge cargo tanks

: ' It is therefore required to

p%%tgﬁgﬁﬁwggﬁé%ggpédn@éri or of the cargo tanks between

transportations of different cargos to ensure the

l'iquid cargq is, not contanm nated 25 by residual .

anoutt & BPSTIRE o divida ahes gargopanke g dhrergseparate categories

[ i l
B e Bt oo B8 oiAe ntp i Aot Bk 6°the type
sifinteterial. froks whidh thedanb js reinafastyreda Aclkndven andfiestiypebi tank is

SRR 8 Sabltssstedl a Seestl hpein Coriedsulinag praanic based
QoA e.8Nd PHEONA HaGel %‘iﬁkgib?ipﬁyl{?ethﬁhetémgénﬁaé fird type is

penettation and adsor pt ank su
iseataskwitlhar snorganic based coating which is commonly zinc silicate.

Cargo vessels are typically required to transport a variety of different liquid
cargoes ranging from specialist chemicals to crude hydrocarbon based oils. It is
therefore required to thorough clean the interior of the cargo tanks between
transportations of different cargos to ensure the liquid cargo is not contaminated
by residual amounts of the previous cargo.

Detergents and solvents, in particular, methanol, ethanol and ketones are
commonly used to thoroughly clean the interior surfaces. As will be appreciated,
a certain amount of cargo penetrates the interior surface of the cargo tank during
storage particularly in the case of the organic and inorganic coatings. The
problem of cargo penetration and adsorption at the tank surface necessitates
extensive cleaning of the internal surface with aggressive detergents and
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extensive cleaning of the internal surface with
aggressi ve detergents and WO 2006/ 000736

WPCME@RITO5/ 001304 -2 solvents, particul arly RaErGB2065001304

storage and transportion of hygrocarbon oils is
concerned. Moreover, the interior surfaces of zinc

sdivers epsrtiatiady e thertsrageeand tanBpsdibhYoftiyrfroéABon oils is
wher eby hydrocarbons are captured and trapped within

rRAfceMechyvities formed within the coating. These
trapped hydrocarbons are not readily renoved with
detergents and solvents. There are many probl ens

ass odvieteatter, wihehirtérdoru serfadesd of efige niilibate doatdd/ @akgo tanks are
for. the I?r gq: scal gﬁg‘l eaning of cargo tanks includin

fRICARA RIS AETERY VAR RN BFRIFEPYFRA R tpapeghWiiin micro
Caofies ¥8rmed Withirl ﬂ{?é?oatﬁibq ?ﬁ@%@%pﬁ@& tﬂbi&t%ﬁl?x%r}]éé%ret R6t readily

cl eani ng products ore-and after "use.
peotsivech with sietergents amwhselventsnalThetre ané nganye phobigessassociated

d th ' | et | f th ]
i % 1298 o1 GEIBERES Bl palveyts foe A6e Haigenseiedanig of cargo
hasiesineRidiReor %&Mﬁpﬁtﬁﬁz&ﬂé% RRITkiRg -cohBfBAR G Sors8hs 3 cleaning

removal results in subsequent “cargo cont am nat i

dhel tankmiand: aleragie Bag Lisposal drtbe aleaning prodisis thefiore and after
fLﬁgm ext ended cl eani ng operations. What is required
thetefore i s apparatus and nmethod to sol ve the above

probl ems. 20 Summary of the Invention A barrier

coat i n? formulation is provided configured as a

pr evéniuyrther gabklpry existsy with conkestionsl ng: techniques due to the

: 0 on..b a .
TREHILRL T HRTEE Ut AT Ry e VB flof MufAREs Shéiigplarly where
dydrariatison based pardoesi ave bddre trangortad. noonasieR edrgo removal
t he car.lﬁobt nks, coated with the fornul ati on accordi ng

e

{e5U8 i eboine subrequepkncaigR, cramination i ciamTicante gelays in
alh :
eFSp A B AR o RIS 0 SRRl e

therefayeis sippachtag gne sisethed swbuleatise absveprablahst he
cl eaning operation is avoided. 30 The preventive
coating is water soluble and may be renpoved fromthe

Summary of the Invention
A barrier coating formulation is provided configured as a preventive coating

for the interior surface of a cargo tank whereby hydrocarbon based cargoes are
prevented from adhering to the interior surface during and after transportation.
The interior surfaces of the cargo tanks, coated with the formulation according to
the present invention, require considerably less time intensive cleaning
operations when compared to unireated tanks. Moreover, the requirement for
strong detergents and aggressive solvents, as part of the cleaning operation is
avoided.

The preventive coating is water soluble and may be removed from the
interior surface by rinsing with water, in particular hot water. Moreover, the
formulation according to a specific implementation of the present invention
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interior surface by rinsing with water, in particular
hot water. Moreover, the fornulation according to a

WERHBG/4G0E36i npl ement ati on of the present invent iPaT/&2005/001304

2006/ 000736 PCT/ GB2005/ 001304 ,-3 conprises naturally
occurring conpounds and therefore provides nunerous

et HItETEe Ratlrafd \GRRLABRS coMpeRihds Nand AhdrdfbfeS préiBes thumerous
of the present invention there is provided a cargo 5
tMiropaantaladygntaosst er sol ubl e barrier coating

fornmul ati on coated onto an interior surface of a

cargo tank, said fornulation conprising: a solvent;

and aAcdoedingdo adfirst aspéict b theqsreteniineshitlon thees RasBvitiBE a cargo
viscosity of said solvent; wherein said formulation

dBRb FPRRESnG\a watasisolubie hairigh ceating fasrelaties cogigsbertoyan interior
. o ! AN DT !
SR an EboredTafly SATURLIARr Qrafidnd ) SR BHE'SHibologca

carg
teeldittyer eonfigutefir tomisaedse athgo visaokityyofr saigi Bolveat; dwherein said

interipr surface wth ter._Accqrding to a second .
Jersalalin Compises L MIscrADL FPTFHITEH P PIPYIC SRasary adhesion of
SRl 8l a0 L tb N8aid NintdHoP " utfacky bf A&y Pardo 13HF 4@ Wrmulation
with a water soluble barrier 1s coating Tormulation

ceppblesoheingi remayed fsemvsaid osirgd tank byolnsirigesaid interior surface

gﬂﬁ{/‘&h&? configured to increase the viscosity of said
.- and spraying said fornmulation onto said

interior surface of said cargo tank; wherein said
formulatign is suffici entI@e: vi scous for the tenporary
adhedicsarding daial seeendilagppeinof the gresanttiavention therd ds @rovided

. ] i ' a ct :
e 5858 bR enfP 5 FLAoES, ¥ pAGE b barer
roatientfongulayidn ocernpising:l mikingdhesdlvgnt! withnai MHedlddgiéal additive
surface of .a cargo tank conprising: mxing a_ solvent .
EoRigyrErrg ingrepan e oSy ¢ R sjyentpandispraying said formulation
| o@h C digd N L:gu t Q. LinC t s
hED 288 Pl il A" LARLESRL T 1A' Bl fomuaton i
isoffisiently visoouader thie teaipbramgranthdsiorkofédit foreulatidry #naid interior
anar rhef)l Oﬂi cal ,additive mxture; storing a
FYHRCR OF BYH e qui d within said cargo tank;
renmovi ng sai d hydrocarbon based liquid fromsaid tank;
and renoving said
According to a third aspect of the present invention there is provided a

method of preventing hydrocarbons from adhering to an interior surface of a
cargo tank comprising: mixing a solvent comprising at least one hydroxyl group
with a rheological additive configured to increase the viscosity of said solvent; and
coating said interior surface of said cargo tank with the solvent and rheological
additive mixture; storing a hydrocarbon based liquid within said cargo tank;
removing said hydrocarbon based liquid from said tank; and removing said
solvent and rheological additive mixture from said interior surface by washing
said interior surface with water; wherein hydrocarbons of said hydrocarbon based
liquid are inhibited and preferably prevented from adhering to the interior surface
of said cargo tank after coating said interior surface of said cargo tank with said
solvent and rheological additive mixture.
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sol vent and rheol ogi cal additive mxture fromsaid
interior surface by washing said interior surface

Wil 2006/408736r ; wherei n hydrocarbons of said hydr ecard®mmes/001304

based 30 liquid are inhibited gnd preferably prevented
fromadhering to the interior surface of said cargo

tank Aétardirgott anfgufthi abpdat of ities prekdrGRvatiordihdre ¥ Bfovided a
tank with said ,L solvent and rheol ogical additive

nf3EarRNK eMPHsEICd Wate settilebepi) aeeting formujation coated onto an
i f, e [ fion

RERICH, s, B s cArP B s IOSuMERT Ebulig) Rl or o

sglyedrbbdéravativey and at natgral gumutaifiguned tainereaaet thedlscosity of said

io(ﬂterigr su&ffnce qf said cargo tank said formnul ation
YEFPLenRAd gVGem! deryative. glycerol derivative; and a

natural gum configured to increase the viscosity of

said s glycerol or said glycerol derivative.

Accorhraeiding ta affiftht aspec et theapresamt inverstiont thery lenirooided a cargo

< ol Bt s SEutRl Rayid FoEn R eaaloh Ghtaan interor surface

ioft £10a0g0 SaRk 26aid PFmalGiah Yorifiglled & ki
conf i gﬁgr]ed to prevent a hydroc’gr bon stpg?\ze terJO f\&lﬁtﬁéﬁbon stored

Sithin ceaigo caeek taak eadhryingo te asaidi interidrorsusfacé,asajd formulation

' | | sing: t | pbl | vent: .
YRl oo VB el oot 8 el Solitis e Gier acivve
toonfigoreeake ifcheass 4w visthsif of 8hRI SEVERN twhadBRr %ig substantially

3aigU§ubsfantially_ liquid formul ati on conprises
Agiadormytatign comiTisgs Bovisrasity gentigured ta pyovide tarmperanpadhesion

I Ghi ' sasak g LOr - eSLL 0 aj,d.
3,5 Rriliahdrt R SioCdicr uREE8 ofid St lariChiring storage of
\waichihydeaoagbera within ssdid ceagol thakmsbif ifermwaiablcapable of being
bei n Lenove fronls%ugicatgo tank by rinsing said
TRIGYec O, Faid Garge tank i 1S eaidiinteRorswaaevittywater.
There will now be described by way of exanple a
speci fic node 20 contenplated by the inventors. In
t he Detaibed Pesdeptionpt i on nunmerous specific details

forth in rovi de a thorough

! d t
unded BPEhdHlg noWt Bg | dessabd By BAY RbwXaTPle @ Gecific mode
sbhich@slaied b ﬁhérlhveﬁtbﬁ& Ihﬁﬁe%ﬂ?ﬁ@ebgﬁggnﬁipﬁgnﬁm&c}ﬂ% specific

practiced without limtation to
detadls| aye et fartredn iotdente guovidel 4 thaoogh umddrsidmdingd it will be
?gbé'l‘éwt' HowelaY Sto"Sle MAld 15 SR5 ' 2E dhhl thdeetp?éslen% fhwention tmay be

practiced without limitation to these specific details. In other instances, well

known methods and structures have not been described in detail so as not to
unnecessarily obscure the description.

The inventors provide a water soluble barrier coating formulation and a
method of coating an interior surface of a cargo tank with a formulation so as fo
considerably inhibit a hydrocarbon or hydrocarbon based cargo penetrating and
adhering to the interior surface of a cargo tank.

The preventative coating comprising the rheological additive, is sufficiently
viscous whereby during application of the formuiation in the liquid phase it is
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25 unnecessarily obscure the description. The
i nventors provide a water soluble barrier coating

WOR08e004736on and a nethod of coating an i nter iPOT/GB2005/001304

surface of a cargo tank with a_fornulation so as to
consi derably inhibit a hydroca?bon or hydrocarbon
basiidue] @Padfstatts aﬁé %grﬁ@nk%@es %rnl::lr}%ttd?ahhﬁme/y
interior surface of a cargo tan he preventati

conee myplietpihesiorgutationr isewsindgurcal taadai farming iessubstantially solid

vi scous whereby during application of
fﬁ%ﬁ’%’gﬁéﬁ@ti on in the liquid phase it is WD
2006/ 000736 PCT/ GB2005/ 001304 -5 configured to adhere

to the cargo tank surface and not drain away under
gr avi the formmdationnis| pasticularye aﬂwmﬁege@msbfpr epatipgfaine sdigate cargo

s L L e e N—
difleti mgblnch@d sbyi theafcﬂnﬂmtm dnmgtapﬁpﬁéft?ﬁm the Niglid phase and
ores Wit hin zin

0 _cay,

s‘%q?%sealﬂ%ﬂ ing 4o Tt ﬁ@@llé OBl K 5be Binc siicate, praling isghereby not
[ d subsequent

g%??ﬁgd?gﬁ#orn?g%ggrgéﬁcog%ﬁﬂgiewﬁgagﬁﬁgp8|Ilcateq

coating is thereby not exposed to the cargo durlng

F or ittt et S8le RrmtlAigh s sy Thapkkie dn durocarbon
lelbsthbhﬁ)rﬁﬂaﬂéinaie Qartlc‘ﬁld??r édﬁéﬂt@?édﬁsa%a?t&ﬂ'ﬁeﬁj%oﬁﬁn@ for the

barrier coating for the ransportation

Hiamspedatiunel iamoe@rbme ang dswdmdabmbased aits.

Forrmul ati ons The foll owi ng exanpl es include different
alternative barrier coating fornulations configured

to be Rorhidlatibng! y suitabl e as prevent ed coatings for

the interior surfaces of cargo tanks particul ar,

t he e%\@pﬁ@&ovu@gaexamplﬁ& enﬁuaeydlfb@erm |altesnaﬂlvw parrier coating

SRR PS5 KRR g RTR B el for o

man@dsw&me dfaszitgo msc ahgsartionl4s thé exhn@tésvdeteﬁé@ﬁerem may
ani ¢ paints. Accordin t he

th organj c and/or ino
gﬁe%ﬁ? i Wilfe &t varietysoind er%ﬁwaraeetankdyee@/m@uéngx far example,

stainless steel cargo tanks, zinc silicate coated cargo tanks and cargo tanks

under gravity.

initially coated with organic and/or inorganic paints.

Accordingly, the present invention is not restricted to anyone of the
following examples and in particular may include combinations of different
examples.

Example 1

A barrier coating formulation comprising water and one or more natural gum
selected from the list of:

» carrageenan gum;

¢ xanthan gum;
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foll owi ng exanples and in particular may include
conbi nations of different 25 exanples. Exanple 1 A

WP2004/@07360at i ng formul ati on conpri sing wat er ®0d/CBED05/001304

or nore natural gum selected f6[omthe list of: 30

carrageenan gum xant han gunml” WD 2006/ 000736
PCT/ QB2 Q% -6- arabic gum tragacanth gum
guar guni roube gum 5 pectin. Exanple 2 A water

sol ubs e tiagacarth gueat i ng fornul ati on conpri sing water
and one or a conbination of cellul osics selected from
the 11s@QUBFYUM 0 car boxnet hyl cellul ose (CVO);

hydr ox yggwgécgq}rhul ose (HEC); hydrophobically

nodi fi1 e met hyl cellulose (MO); 15 nethyl
hydr oxyeebtih, cel | ul ose (MHEC); met hyl hydr oxpr opyl
cel lul ose (MHPC); et hyl hydroxyethyl cellul ose
(EHEC) hydr ophobi cal Iy nodi fi ed (EHEC) or (HM EHEC).

E%E A Wat er sol ubl e barrier coating
for at1on Conprising water and anyone or
A water soluble barrier coating formulation comprising water and one or a

combination of cellulosics selected from the list of:

¢ carboxmethyl cellulose (CMCY);

» hydroxyethy! cellulose (HEC);

e hydrophobically modified (HEC);

o methy! cellulose (MC);

» methyl hydroxyethyl cellulose (MHEC);

» methyl hydroxpropy! cellulose (MHPC);

¢ ethyl hydroxyethyl cellulose (EHEG);

e hydrophobically modified (EHEC) or (HM-EHEC).

Example 3
A water soluble barrier coating formulation comprising water and anyone or
a combination of organoclays selected from the list of:

¢ bentonite;

+ hecftorite.

Example 4
A water soluble barrier coating formulation comprising water and a geliant,
in particular gelatine.
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a conbi nati on of organocl ays selected fromthe |i st
of. bentonite; 25 hectorite. Exanple 4 A water

WO@0x08736ar ri er coating formnul ati on conpri si n@CEAEB2005/001304

and a gellant, in particular gelatine. 30 WO

2006/ 000736 PCT/ GB2005/ 001304 -7- Exanple 5 A water

sol utgxearipld 5er coating formulation conprising water

and one or a conbination of associative synthetics

sel ech #@ater salubleebarrist coating forauiatipnecerspssiag Iveateeand one or a

Tihinator & isokiative 3y Rfiafis SHEBRG MR The ittt °"e”

Exanple 6 10 A water soluble barrier coating
formul ati on conprising water and pol yvi nyl al cohol .
Exany! eai agugauepwebihle eausipni(dASiiBlat i ng f or nul ati on

i Sj ch h
dor vt PORYE B RnR a3 BBkt BRI bar 1 er coat i ng
f or mal aaimarmrdaﬁy%aﬁéwsélgéth@f. a glycerol

derivative and one or nore natural gum selected from
the list of: 20 carrageenan gum xant han gum

ar abiECXaQHBie 6t ragacant h gum

A water soluble barrier coating formulation comprising water and
polyvinylalcohol.

Example 7

A water soluble barrier coating formulation comprising water and starch or a
starch derivative.

Example 8
A water soluble barrier coating formulation comprising glycerol or a glycerol
derivative and one or more natural gum selected from the list of:

carrageenan gum;
o xanthan gum;

* arabic gum;

+ fragacanth gum;

e guar gum;

e caroube gum;

s pectin.

Example 9

A water soluble barrier coating formulation comprising glycerol or a glycerol
derivative, in particular monoethylene glycol, and one or a combination of
cellulosics selected from the list of:
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25 guar gum caroube gum pectin. Exanple 9 30 A
wat er sol uble barrier coating fornulation conpri sing
W§! 2p8&@0087360r a gl ycerol derivative, in parti cEGEAVGB2005/001304
nonoet hyl ene gl ycol, and one O_P_a conbi nati on of
cellulosics selected fromthe [Nist of, WO 2006/ 000736
PCT/ GB2005/ 001304 -8 carboxnethyl cellul ose (CMO);
hydr oxyet hyl cellul ose (HEC); hydrophobically
nodi f4 egabarmethylseliwesayCMED! | ul ose (MO);  net hyl

hydr oxy ] ul.ose ( ) met hyl hydr oxpr opyl

cel I Ul osgg%mi cel[?.t&s&[ droxyet hyl cel |l ul ose

( EHEQ) ; h},aab?gg@ﬁgw ﬁﬂ!’d'iﬂédr(gﬁié)i‘ ed (EHEC) or (HM EHEC).
e

10 Exanp A wat er sol uble barrier coating
f or msl atmeadhyl celiyiossi(ME)gl ycerol or a gl ycerol

derivativ nd anygne or a c ination of organocl ays
sel ect eaﬁq?"r'ﬂ%yawy%ﬂy&%}hlosel@ﬂrﬁ%g tonite; hectorite.
Examyl embin i coating fornulation
conpri sing @h?@??‘?f&@# Hgﬁﬁ?%ﬁ“?@ﬁb)zo derivative, and
a gelsl aethyl hydrprydthylellniogel(BHEC); Exanpl e 12 A wat er
sol ubl e barrjer coati n% formul ati on conpri sing

[=T: | Eﬁ)

gl ycer ohy@gephoicaglbemeriieddEHER ) ardHMRiERe or a

conmbi nation of associative synthetics selected from
t he
Example 10

A water soluble barrier coating formulation comprising glycerol or a glycerol
derivative, and anyone or a combination of organoclays selected from the list of:

s bentonite;

¢ hectorite.

Example 11
A water soluble barrier coating formulation comprising glycerol or a glycerol
derivative, and a gellant, in particular gelatin.

Example 12

A water soluble barrier coating formulation comprising glycerol or a glycerol
derivative, and one or a combination of associative synthetics selected from the
flist of:

e an aqueous swellable emulision (HASIE);
e a polyurethane based thickener (HEURY);
* ahydrophobically modified polyether.
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25 list of: an aqueous swell able emul sion (HASIE);
a pol yur et hane based t hi ckener (HEUR); a

WOPE@IdGIsi cal |y nodi fied pol yether. 30 WO 200@/caaf82865/001304

PCT/ GB2005/ 001304 -9- Exanplegl3 A water soluble

barrier coating formulation cornprising glycerol or a

gl yceEghmplertgvati ve, and pol yvi nyl al cohol. 5 Exanple

14 A vwater soluble barrier coating fornulation

conpr Advaigr §okibler barrier caaling fosmulationerdnprising ghysdrol or a glycerol

shakch. qr i yative. Exanple 15 10 A water
s%%ﬁ?i‘elgb%@ ﬁé@@gtﬁ?ﬁb&yf ornmul ati on conprises glycerol
or a glycerol derivative, pectin and xanthan gum
ExanplLe 16 A water soluble barrier coating formulation

conprEXam@lfidcerol or a glycerol 15 deri \:{f;\tive,t

ol yvj . . wat er

Col e vaigt Sable Baet B85 o ey 2 hichia, §vE8icPor a gyoero
odsrbetiot aod starghyorer sthrehcisrivaiig, ve, carrageenan gum

and xanthan gum 20 Exanple 18 A water soluble barrier
coating fornulation conprising glycerol or a glycerol

deri VQ*QMEQ ggl atin and xanthan gum 25 Cargo Tank

Coati ng anple 1 The water, glycerol or glycerol

der i vawaler salliblerbarrier Eoatitg fprmubetidn wiohtipriges glycerol or a glycerol

derivative, pectin and xanthan gum.

Example 16
A water soluble barrier coating formulation comprising glycerol or a glycerol
derivative, polyvinylalcohol and xanthan gum.

Example 17
A water soluble barrier coating formulation comprising glycerol or a glycerol
derivative, carrageenan gum and xanthan gum.

Example 18
A water soluble barrier coating formulation comprising glycerol or a glycerol
derivative, gelatin and xanthan gum.

Cargo Tank Coating

Example 1

The water, glycerol or glycerol derivative solvent is firstly mixed with the
rheological additive in sufficient proportions whereby the viscosity of the resulting
mixture is sufficient to provide temporary adhesion of the formulation to the
interior surface of the cargo tank during a drying process such that the liquid
formulation is inhibited from draining away under gravity. The interior surface of
the cargo tank may comprise stainless steel, an organic based paint or an
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rheol ogi cal additive in sufficient proportions whereby
the viscosity of the resulting mxture is sufficient

WORH/@THe t enporary adhesi on of the fornul at iP@T/¢ER005/001304

dryi n h t uid formulation is

| imdrdurie bdatiag Igéiﬁ?,n'im%a?ﬁﬁ}faﬂﬂrﬂﬁé AWt YThd MBrmulation is then
interior surface of the cargo tank may conprise

s$RiEyed sentet thel intaricrosydace usinga preaitanioal ssprayD device being a

AP PR 370 o 110 DR e

is then sprayed onto the interior surface using a
mechanj cal spray device being a notorised spray

appar e ¥igceste o e substandially liggide farulation gomprisem a viscosity

S, 16 R ERGh 416, SYATLIEHATHY o or e

t dargd damiul it pmﬁcﬂlar,tthe?/flnoggmldnwjm? _taﬂlelrémb? Vafation of the chosen
o tank, In particular,

. h
epBife] =gl Ve Hen AouBh o ynenibeicel SHIBN endlot oe sambinations
rd ¢heslogrhal a@&iﬂiﬁ\l{]éée'in&lnﬁeé”ﬂ}i'tﬂfn %gr ?ﬁﬁh@%‘ci&ﬁ' Moreover, the

addi tive and/ or the conbinations © eol ogl cal
detiperatese iofidhe dedmulatibh nmapebd eehastiedly cxdjusted edwritig application

TN e
Wit eAsurMY fheaerAliatibs doas ot Ara ﬂ%y%@d@ﬁgﬁiﬁ@ ®nce applied.

coverage of the surface whilst ensur
formul ati on does not drain away under gravity once

appl i dj e ifLG inpl ntations, of .

200! Ssor AR Rl ARGl TR ik S gfnton e
pitecosity of ik diglionphese feenidtion may WROERh&NBlopBFtional or inversely
|nvers_elg proportional to tenperature. Dependi ng upon
tHhePeRigRaldp leMPgEAtNERK surface to be coated, the pH of

the fornulation nay be tailored by variation of the

rheol ogi cal additive, with regard to 20 conpound,

quantDependirgporatiieotypstdieregd takddpfaceatBiRs abated, thepH of the
rder, to optim se the physical 1propertl es of the
38%‘9‘&"?\@0'% Blay, ke Elloras! by Varation of therfhaelogigabadditive, with regard to
[ inf h i~ At ace.
CRRRILAL, Wty EofBIRAohs; kot SRURR 1tHEeRE G order to
wiptiniise theeplrysicpd ploperties ah theocoatingneysuveessfulbe irihitsit yontact and

Lusted t he addit,jon of further reagents to sit .
R oLthelgiied iache P ek sbfiece 267 paiteuba hadormulation
iRy B6MPASE aPH SthiM th Bngé! 50 Band/or or may be selectively adjusted
by the addition of further reagents to sit within this range. Additionally, the

the 30 interior surface of th(g1 argo tank during a
dryi ng process such that the Iig

formulation may be configured with a pH of 3.

After the internal surface is coated with the formulation, cargo is introduced
into the cargo tank wherein it is temporarilly stored during transportation.
Following transportation, the cargo is removed from the cargo tank. To remove
residual cargo from the interior surface in addition to removal of the preventative
water soluble barrier coating formulation, the interior surface is washed with
water, in particular hot water. The interior surface is then dried before a
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After the internal surface is coated with the
formulation, cargo is introduced into the cargo tank

WHepE@0A736t i s tenporarily stored during PCT/GB2005/001304

transportation. Follow ng traplsportatlon the cargo

is renoved fromthe cargo tank. To renove 3o residual
GRbRReMeHN Uditer (EBa%l_:;%rrﬁHFaﬁéﬁ %5 iﬂirc%@@éé | Pflo te §rREMY3durface in

of the preventative “water soluble barrier coating

fRreparadiondar tramgpariationiob 2 sibsegenticarg@shed with

water, in particular hot water. The interior surface

IS then dried before a WO 2006/ 000736

PCT/ @8324iipld)@1304 - 11 repl acenment barrier coating

formulation is introduced onto the interior surface in

pr epdieordingftep furthasprediia impleoentationsfagating theinderior surface

A B ) A BB o gt g vampl

Clairgmetlimklyvatidml tre mmumbnmaylb@gsﬁrayw |ogtd e tﬁfﬁenor surfaces
y above e

illustrated under exa I mredi at e
fbyr%mamaiﬁpr@wg@ @an&;@efamwhrmh thesseof a lancasesay.
by a manual spraying action, for exanple through the
use of a |ance spray. 10 Exanpl e 3 According to a
furtampkc3fic i npl enentation of coating the

interjor surfac of the a_r o tank, application of
t he &ngrfﬁgg 29 Tuitaer REGiMilMeBIiQs Gt Goating fhesiterior surface

T e [ -
tfixed toairplortsb!e‘ taok clesining mhimrrbommﬂm haseswitteo lhe eargo vessel.

i TR T DAl 155 WS BiaB, i tonk leaning
FHadHRRs 4 Méarﬁeoﬁﬁj%ﬁéh @Wé’cfhwléti&ﬂ% tﬁb'fbhﬁtgﬁgﬁn tu*.}%ugh the

art, the deepwell punp is configured punp
vegesls deapvial nmnimsvﬁerm ahgwill b@apsrecmd\bycﬂncaﬁm@(iueﬂ in the art,

5 Rl Bimbis, SAETRRL 3 3 on ek FEmPY GG SoBT the cargo
sy any manor of coating application nethods

i nvol ving the use of brushes, rollers, pads, piping or
hoses. NL,.,~. ,,.r.s a 12

According to further specific implementations the barrier coating formulation

may be applied fo the interior surface using any manor of coating application
methods involving the use of brushes, rollers, pads, piping or hoses.
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surface and a secondary tenporary coating coated onto
said s primary coating, said st&ondary coating

conprising: a solvent; and a rheol ogi cal additive

configured to increase the viscosity of said solvent;
10 Mhéieln sai d secondary coating conprises a
Vi sco ?V“%onflgured to provide tenporary adhesion to

sai d primaryacoald gk Fa s%assf&@gé‘ééfel‘:% b Hifing a primary

as a tenporary Marrier coat to preven

c aogling oarispoteried suiféte and ai sbooadgy tetrptikafyr oating coated onto said
adsor bi n t salg g ry coating, said secondary .
cd’é'tm% AR O FCT RPN RATBRNSRGm sai d car go

tank after transportatlon of said cargo by rinsing

said interior surface with water. 2. The cargo tank as

cl ai megsalverd} andn 1 wherein said theol ogical additive

is a natural gum conprising any one or a conbi nation

of the follow ng set 20 O. carrageenan gum

xant h
v " HHesRgicaR Bahice Bfguted ¢ TR ﬁ%*?sa%gg%ﬁ“é solvent;

spec. Jan 2006 AMENDED SHEET 1° |am 50) 27--

~&W M % LN - 13- . .
wherein said secondary coating comprises a viscosity c,onﬁgured to provide

temporary adhesion to said primary coating, said secondary coating serving as a
temporary barrier coating to prevent a liquid cargo trahspo'rted within said cargo
tank from adsorbing at said primary coating, said secondary coating capable of
being removed from said cargo tank after transportation of said cargo by rinsing
said interior surface with water.

2, The carge tank as claimed in claim 1 wherein said i‘heologicai

additive is a natural gum comprising afny one or a combination of the following set
of: '

* carrageenan gum;
e xanthan gum;

* arabic gum;

+ tragacanth gum;

* guar gum;

» caroube gurh;

+ pectin.

P1446.Article34 amended spec.Jan 2008
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Mu cargo tank as cl ai@ Jai m 1 wherein in

sai d rheol ogical additi ‘Ul ose or a cellulose
derivative conprising any one or a conbination of the
following set of: s carboxmethys. cellulose (CMC);
hydroxyethyl cellulose (HEC); hydrophobically

difimd (H lin said i
Hgdlro;(yet g yIEﬁe':ee ﬁarﬁgééml( E/I%GEé(!:é I’Hé&isgu (:M-Fhﬁ R B in said rheological

hyaffcitiver ispgllulose Imlms@l%o&a@nvatwembmprisy@ramyehéa)dr a combination
t wq E%h hydr ophobi cal | y nodified (EHEC) or
(%%@Z@ @_' dél'cargo tank as clained in claim|l

wherein said rheological is additive is an organoclay
conprising any one or a selection of the follow ng set
of :  pefebwxmethyliceldtlose (@MCID 5. The cargo tank as

clalned n cl ai rel id rheol ogical additive
is a gel gﬁpxy?ﬁygﬁmﬁa@m eI atine. g IheI cargoI
tank as P{@@el n sai d rheol ogi ca
additiveﬁ}’@rlogﬁg?lgrgpﬁh?gme@s{ |vg 25 7. The cargo tank
as cl ai maethyl celigiose (Ma@fyerei n sai d rheol ogi cal ,
addi tive is: an associative synthetic conprising-any

one or* am&dmddyrmxysthv pellulassl (MMEGY set of: 30 an

basea b R AVLEAE SR RRIPEY Sob arended

spec, danef§PRydtoRpStNERISBOEE[EHEC) ' JT. r.. n},

. hydrophobically modified (EHEC)'or (HM-EHEC).

4. The cargo tank as claimed in claim 1 wherein said rheological
additive is an organoclay comprising any one or a selection of the foliowing set of:

e bentonite;

* hectorite.

5. The cargo tank as claimed in claim 1 wherein said rheologit:a!
additive is a gellant, in particular gelatine.

6. The cargo tank as claimed in clam 1 wherein said rheological
- additive is a starch derivative.

7. The cargo tank as claimed |n claim 1 wherein said rheological

add;trve is an associative synthetic comprising any one or a selection of the
following set of:

* an aqueous swellable emulsion (HASE);
+ a polyurethane based thickener (HEUR);

P1446.Article34 amended spec.Jan 2006
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£4YC o hydrophoblcally;F MSPBND ol yet her. 8. The
cargo tank as claimed in claim1 wherein said
rheol ogi cal additive is polyvinylalcohol. 5 9. The
cargo tank as clainmed in any pfideedi ng cl ai mwherein
said solvent is water. 10. The cargo tank as cl ai ned

in any oaéydfoptbbicaty Madifie® pdiwateem said 1 o sol vent

is glycerol or a glycerol derivative, in particular
nonoet hyl ene glycol 11. The cargo tank as clainmed in

cl ai mgl whergien caajod t5H \RNElaimed! HCORRh 1 a\ﬂﬁer%ﬂﬁ q:ald rheologlcal

rheol ogi cal additi've conprises any one or

ofddii¥e fopolpwingigiosbol. of ., 15 pecti n;

pol yvi nyl al cohol ; car r.ageenan gum gel atine. 20
12. The cargo tank as claimed in claim211l wherein said

rehol ggi cal Tr@d@bﬁgoV?arkaéé heginfe@mpy | 'aﬁ?spﬁé@ Hi'ﬁg”clgh‘ﬁ‘wherem said
13. The cargo tank as clainmed in any prece

waelvenhiss¥atar. 25 primary coating conprises zinc
silicate. 14. The cargo tank as clained in any one
clains 1 to 12 wherein said.  primry coating corrprises

as an1Qr ganitheb@sgd o E§ cla’ir@:eﬁn aﬁg%r@é%aﬁﬁ‘ﬂ J@% wherein said

claimed in any oné of clains 1 wher el n sai
pBeivaRLis @&&eurwg)r@o@iwer@b@era@tm in partiputaronbesettyleas wiycol.
P1446. ANcl e34 anended spec.Jan 2006 3 AVENDED SHEET
vr'3rs a&x12 -~0b ‘
1. The cargo tank as claimed in claim 1 wherein said solvent is glycerol

and said rheological additive comprises any one or a selection of the following set
of: | | ‘

v pectin;
"o polyvinylalcohol; -
¢ carrageenan gum;

s gelatine.

12. The cargo tank as claimed in claim 11 wherein said rehological
additive further comprises xanthan gum.

13. The cargo tank as claimed in any preceding claim wherein said
primary coating comprises zinc silicate.

14. The cargo tank as claimed in any one claims 1 to 12 wherein said
primary coating comprises as an organic based paint. |

15, The cargo tank as claimed in any one of claims 1 to 12 wherein said
primary coating comprises as an inorganic based paint.

P1448 Article34 amended spec.Jan 2006

AMENDED SHEET




10

15

20

25

30

ed O U~ 206 ~ At B ~{ SPAJ 1i 9 057 owa
The cargo tank a in any preceding
cl ai mwherein said secondary coating conprises a pH
within the range 5 to 9. 5 17. 4Ehe cargo tank as
clainmed in claim14 wherein sal secondary coating
conprises a pH of 3. 18. A use of a formul ati on
conprising a solvent and a rheol ogical additive
confi déred tihe pargeatenkt he claiseasirt ynefpreskdingotigpintwherein said

d 10 t. b ted
o e BoRET A cEPIEG BPBLVHRA o angs e or
surface of a cargo tank of a sea going vessel; wherein

sai d secondary coating conprises a viscosity
confl dudred tldieprargodiankt eapdaimad éndtolsimon4t wheseinl said secondary

secondary coating serving as a
18 6%@%8$®6§}é%ggpfg?f%boati ng to prevent |iquid cargo
transported within said cargo tank from adsorbing at

said prlnary coating, said secondary coating capabl e
of beilBg r éygedof r&;fﬁ@rsrwlaltlcararog)mnram af selvent and a rheological

SEOPREE G Blhel bp o558 5, Béckubo et SaiE uvai & idrmecondary
a&mﬂ)@aﬁseﬁarﬂbrcdo@tlﬁgl&ambﬂtm aé@\'ﬁrﬁarycéiéﬁ@lg' Brovided on an mterior
hydr ocar bon. - 20. The use of said forrfulation as

cP‘él ifagsiof # c100i tark phaseamoingessel  sai d sol vent
conprises glycerol and said rheol ogi cal additive
conprises 25 carrageenan gum 21. The use of said

f or nunvlierain sasd séeomﬂdy coatﬂigacmpﬂtﬁe@ta vistostt reehfigured to provide
id sol veah i.s wat er 22. The use of said

T8ty srnesioR |t%|sﬁ@dprlmaa4 B931901 826 seconglast epating serving as a

s
pi’ﬂm&‘%\b@?ﬁ? BRIV Bl SR Mr S G Ehlig pai cargo tank
from adsorbing at said primary coating, said secondary coating capable of being

removed from said cargo tank after transportation of said cargo by rinsing said
interior surface with water.

19. The use of said formulation as claimed in claim 18 wherein said
cargo is a hydrocarbon.

20. The use of said formulation as claimed in claims 18 or 19 wherein
said solvent comprises glycerol and said rheological additive comprises

carrageenan gum,

- 21, The use of said formulation as ciaimed in claims 18 or 19 wherein
said solvent is water.

22, The use of said formulaticn as claimed in claims 18 or 19 wherein
said solvent is glycerol or a glycerol derivative.

P1446. Article34 amended spec.Jan 2006
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. VY's S "h~ a: Ve 1" e=F~,. Fint2d

2*06r 4' ; 716 23. The use of
said formulation as claimed in any one of clainms 18 to
22 wherein said prinmary coatinggconprises zinc
silicate. 24. The use of said formation as clained in
any opg, of Thaiyse df%aﬁ@fo?ﬂwulsﬁrowfiﬁ(ﬁaiﬂﬁeﬁﬁincbrgfd)ﬁ%bﬁclams18to 22
coating conprises an organic based pai nt

ovhersia saishprimanyi enatiag comarises zing sipteone of claims 18

to 22 wherein said prinmary coating conprises an

i norgani c based paint. 10 26. A nmethod of preventing a

hydr ogdr bon Thesese bf spid doreetivn 49 olaimed #oRY BBeadf cﬂelms 18 to 22
primary coating coated onto an interior surface of

cﬁ’lhﬁbe”ﬂ gald imary %@é“@ GPAYprises aBIorganic Hared patt.

conprising: mxing a solvent conprising at |east one

hydroxyl group with a rheological is additive

confi gired Theiuserefasd fdnmuldtisnes dlyined ivain) e ¥edEims 18 to 22
to forma .water soluble barrier coatjng fornul ation;

c WRETER Saisi IR RARAING SaMARges AN daprganigizsed amintui t h

said water soluble barrier <coating fornmulation to

forma secondary tenporary coating; 20 storing said

hydr 02&r bonAbasathod |cufup1deveamm3 anvhyldrovastadrd basedoliguidikeargo from

A AR, PRI P COrRIay ricoat TG4 SAGRIc a Carg tank of
I@é@gbmg @@ééiasgdwemamoﬂq: interior surface

1 water; mhereln sai d secondary coating conprises a
VISCOSIty conflgured to prOV|de tenporary adhesion to

sai d pri.noar oat.Jr id ar ating servj

ne o Mg Elaa98he pddhd A SR e piSERA GeBitta d rheologica
| bdtitive 6o MRS ok

padive pontCd STRAe e?BE?"%%ﬁﬁ%‘Bﬁ%a’g ol (PRt dbater soluble
2b¢"®r9@ﬁ0@1h§nmahon 7:.nex.'}-16.ixk. S.t

a.rksai.r,. _,',, e t ~, u~"f'.e+1PVAlL. >."n- .

~~ ~~97~7

coating said primary coating of said cargo tank with sald water soluble barrier .
coating formulation to form a secondary temporary coating;

storing said hydrocarbon based liquid cargo within said cargo tank;
removing said hydrocarbon based liquid from said tank; and

removing said secondary cdating from said interior surface by washing said
interior surface with water;

wherein said secondary coating comprises a viscosity configured to provide
temporary adhesion to said primary coating, said secondary coating serving as a

temporary barrier coating to prevent said liquid cargo from adsorbing to said
primary coating.
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AiDci ai m 26 wher ei n

formul ati on conprises spraying said fornulation onto

said prinmary coating. 5 28. Theifethod as claimed in

claim 27 wherein said step of a spraying said

formulZti on e meﬂsfmdlla@tlawaed ire Olaiirn 126 \9loaxeir 5418 s‘té]:?of coating said
use, of - nechani c Spr ans and/or in particul ar

privimaY; ceating \Hli %{%{Je afipmy gemppises TsRsaying heid fermulation onto

C|5%id‘|‘€[qlmlafy§déun§l 27 wherein said step of spraying 1o '
said formilation onto said primry coating conprises

the use of a fixed and/or portable tank cleaning

hi ng housed wi thi d |, th
ool | i on e Battd o5 i meron Kt Lihersi 3ai giop of = spraying

Cceatd f&@nﬂ%ﬁ'@t@%ald“br%égpﬁ?éﬁng Ehprisad Rkl e C{nﬁéﬁgnlcai spray

formul ati on through a unp system house
wimeans and{pdingeastigdanpnairsatidally ﬂﬁv@@spfﬁyerneamod as
claimed in claim27 wherein said step of spraying

'said fornulation onto said primary coating conprises

manualdgy Sprend Feetad @as dlginmad af tRin :
| ance. 20 31. The nethod as cl ai ned ﬁgﬁf%lﬁ%ﬁq step of spraying

clsaidhiproelatipnzontansaidi mll’sal“ydccattﬂgve@mpriseglt[w ersel ofoa ﬂxed and/or

gl [ h s clained in
rﬁ% %IcItgﬁ%{n‘a&%%rll i‘g Q%M-egrg’f &4° g tﬁ@ol‘c\?é t59% %El%rvessel the
ZEpﬁBcat'ﬂmeoﬁTsazhddrmala@bﬁldmd dalid erifidrp chhting c%?npnsmg injection or
wherein said rhealogical additive is a natural gum

c 6RGiFCUeatiog %fn§3‘6rf@rrﬁwaﬁo% dhieughta daepivel rpemmnsyamgoused within

ageenan gum xant han gum
P%%z%égfr? gé@%éa{nended spec. Jan 2006 6std r
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30, The method as claimed in claim 27 wherein said step of spraying
said formulation onto said primary coating comprises manually spraying said
formulation using a spray lance.

31. The method as claimed in any one of claims 26 to 30 Wherein said
solvent is glycerol or a glycerof derivative,

32. The method as claimed in any one of claims 26 to 30 wherein said
solvent is water.

33. The method as claimed in claims 31 or 32 wherein said rheclogical

additive is a natural gum comprising any one or a combination of the following set
of:

* Carrageenan gum,

+ xanthan gum;
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fc gum tragacanth g gttat gum  caroube gum Gt
5 pectin. 34. The nethod as clainmed in clains 31 or
32 wherein said rheological adgditive is cellulose or
a cellulose derivative conprising any one or a
- conbi nat f the follow ng set of: 10 carboxnet hyl
cel | ul osé@(%&%m hydr oxyet hyl cel |l ul ose (HEC);
hydr ophokhgadtdrith gosi:fi ed (HEC); nethyl cellul ose
(MC); 15 nethyl hydroxyethyl cellul ose (MAEC);
met hyl* hgdaiddghopyl cel |l ul ose (VHPC); et hyl
hydroxyet hyl . cel lul ose (EHEC); hydrophobically
modi f i"ed“{EHBBPYE (MM EHEC). 20 35. The nethod as
5 claimgd paeif] ai ms 31 or 32 wherein said rheol ogi cal
additive I's an organocl ay conprising any one or a-
sel ection of the followi ng set of- O bent oni te;

hect or.,t e. The as, ¢l a| in clainms
e e o e angs Faed A e Cer b3 el s34 rheologicai
aganivatis Y:@Ih%éﬁ BPE'déilﬁl%gﬁrde?WEﬁ’ué"Edeﬂ&nQrar@f one or a combination

sel ection of | owm ng set
of the following set of

10
e carboxmethyl cellulose (CMC);'
+  hydroxyethy! cellulose (HEC);
» hydrophobically medified (HEC);
_ o methyl cellulose (MC); .
15 + methyl hydroxyethyl cellulose (MHEC),
» methyl hydroxpropyl cellulose (MHPC);
» . ethyl hydroxyethyl cellulose (EHEC);
« hydrophobically modified (EHEC) or (HM-EHEC).

20 35. The method as claimed in claims 31 or 32 wherein said rheological
‘additive is an organociay comprising any one or a selection of the following set of:

* bentonite;
» hectorite,
|25 _
- 36. The method as claimed in claims 31 or 32 wherein said rheological
additive is an associative synthetic comprising any one or a selection of the
following set of; |

30 ¢ an aqueous swellable emulsion (HASIE);
» a polyurethane based thickener (HEUR);
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{F4h aqueous swel | abl et ; a

poI yur et hane based thi ckener (HEUR) P1446 Articl e34
amended spec, Jan 2006 ~'' AMENDED SHEET 2 ~~p YO, M
~EYM 10750 W _19- a hydrophobi®al Iy nodi fied.

pol yether. 37. The nethod as clainmed in clains 31 or
32 wher earhysiaophoticatly ogidifdd pelddiher.ve is a gellant, in
particular gelatin. 5 38. The method as clained in
claims 31 or 32 wherein said rheological additive is
pol yvigwl al c [ e

of cl asl‘wrrs 2613'?&8 metﬁ%j]ggel r;ﬁfr:egr]ﬂ%[%]ﬁws%‘ﬁbli%ﬁ Jg@e%ﬂ%’agﬁ rheologlcal
c afistitiveds azgelientiim pasicalar gelatithe et hod as claimed in

any one of clainms 26 to 38 wherein said primry

coating conprises an organi c based paint. 15 41. The

et hoggas cl phambthdd a8)IARRAGh FiRisB1 8P BEQNﬁ@rem said rheological

wherein said prinary coating conprises an’inorg
basisifiveds polyvirglalattel.met hod as clainmed in any one of
clains 26 to 41 wherein said secondary coating

mai ntai ns a substantially liquid phase whil st coated

onto 8.d 2thedicIR6d as Ladined iAf i ani
P1446. Articl e34 amended spec. Jiana Org3 gﬁ?@ %ERBE%B wherein said

SHEMEg coating‘ comprises zinc silicate.

40, The method as claimed in any one of claims 26 to 38 wherein said
primary coating comprises an organic based paint.

41. The method as claimed in any one of claims 26 to 38 wherein said
primary coating comprises an inorganic based paint.

42, The method as claimed in any one of claims 26 to 41 wherein said
secondary coating maintains a substantlally liquid phase whilst coated onto said
prlmary coating of said cargo tank
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