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CARGO TANK COATI NG Field of the Invention The present
invention relates to a barrier coating fornul ation

w@oabma76mt 0 the interior surface of a cargo tRPORGB2ES/001304

in particular, although not exglusively, to a water
sol ubl e barrier coating configured to forma

preveikpEe e afiNghe interior surface of the
cargo ta%? % &groun to the I nvention Cargo tankers
are used to transport a variety of different cargoes

by sea. Co t,he cargo is in liquid form being
stor%é&ﬂpfl q ORargo tanks located within the

Vess‘?*hebé’r‘éiée fnveRtidPselaRisetd 9 Bgrﬁérdg%ét ﬁ)rﬁ@@%n coated onto

tanks 1 n t ree separate categories bas on the type

diie nberiorrsyirfiace mfich eargo hank andin partisulaf, aaﬁboughmteexduklvely, to a
of . mat er,i al ich . the ta

th .
et sellco8meTromnc ranalred B, faon Bikenfiee coating on the

rmgﬁg‘,,agdr;gc%cbfftﬁ@@hfg@ﬂaﬂkess steel, a second type is
coated wth an organi c based coat i ng (e.g. a phenolic

based epoxy or pol yurethane epoxy) and a third type is

coated with aH ilg rgani c;t.based coating which is
co ﬂ%ﬁ?—“&éﬂl—ﬁ%&l@—aﬂgo vessel s are typically
requiggo tté’nl%ér@%?@Qfs*edatoV@ér‘ls%oYt 8fvatielyl 6 Giﬂﬁeréht%dréoes by sea.
cargoes ranging from specialist chem cals to crude
ithmatyodhe beasgd |a| Ihsquuld foent ieing fsioredr wifhinr dargeocargo tanks
:Ihoro gﬂh an th erior of the cargo tanks between

‘g 8?(?38? ferent cargos to ensure the
l'iquid cargo is not contam nated by residual anounts
of the previous cargo. Detergents and sol vents, in
par t ilicisl pessiblet ieadiyide ghesen eargentankst ipee threpesenaraisn rgtegories

PP o i S e Tothnpt B R lsfer Siffacifine ik or the type

(I;wﬂﬁﬁtéﬁélﬁfﬁarﬁ Rehidhthertank ismahatetabd! Rekeswganti difdt type of tank is
urin
manufgctured from stainless steel, a second type is coated with an organic based

coating (e.g. a phenolic based epoxy or polyurethane epoxy) and a third type is

coated with an inorganic 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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storage particularly in the case of the organic and
i norgani c coatings. The problem of cargo penetration

wa@paeaoses pti on at the tank surface necessit at BGT/GB2005/001304

extensive cleaning of the intefnal surface with

aggressi ve detergents andsol vents, particularly where
EBﬁeﬁfs‘?g%%Lﬂ’é"r Whers B sioPag® an@Y ARG of hy8rdcarbon oils is
concerned. Mreéover, the interior surfaces of zinc

son¢eyaed. coat ed cargo tanks are typically profiled,

wher eby hydrocarbons are captured and trapped within

mcro cavities formed within the coating. These

tr appRftebYSH ARATRRMor RTaReE bR afHd Bilitawnvedted thrgo tanks are
detergents and sol vents. There are many probl ens

pieally avrefiledi wherely hydrogarbgsscargesaniutedoard tiggred wighin micro

LA S Pk e T PabRY BB % Fot reaaty
eeraaved Qvithhdetefddiis atitdselventsgeTasek dies peasl pafbléme associated
cl eani ng products before and after use. A further

withoihenties ok tdetergents: 8Rd sl Yasia ok thex farag scaianslepming of cargo

t. i e . r £. .
PO PLORBR B AR Rl SRR gl raing
ter e, ndestbegye andudisposbbdf the olegrieg radua® before and after
renmoval results in both subsequent cargo contam nation

HAB significant delays in transportation resulting

from extended cl eani ng operations. Wat is required
therefore is apparatus and nethod to sol ve the above

pr oblAefwstheSpnoldem existshwith moanentiomal ckeaninge teahoijuesgdue to the

iariicler aemona 1oy 516, o 1 Bee Tgpiar Sufiaes aRtcularly where
\ggﬁfo%_avodwaé%&& cBaRRA 5D RERASFERed’ RN SELd EQTD removal

ering to the interior surface during and after '
resultspdn tlothosubSeauenht earigor centaiminatiorof anchesignifigant delays in

e T AP i o
kRErefoTé Y& apbartii®'end method to solve the above problems.

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 untreated 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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operati ons when conpared to untreated tanks. Mreover,
the requirenent for strong detergents and aggressive

w@olosmea7sq as part of the cleaning operation iBCT/GB2005/001304

avoi ded. The preventive coating is water soluble and
may be renoved fromthe interior surface by rinsing

p%mi% Shatutdl pééédrﬁHé orRSdu @ind MUERYE! problfRs numerous

ation acCording To a specific inplenmentation of
ehdrgnmaeriat adverdagésonconpri ses natural ly occurring
conmpounds and therefore provi des numnerous
envi ronnent al advant ages. According to a first aspect

of t pecHVdaRe) a kifﬁ%@?é&%ﬂtﬁ@bﬁeééﬁt Mventies théredgbesvided a cargo
tank conprising a water soluble barrier coating

tanknenraplising eovatedsauble heirigrgaatingrfognuiatier coated ade go interior

ta ' | at ] dsing: Aa.sol vent: . a .
il e der GBS e o RRIBPE sBHipRireF a@iieniai 8 meological
wHarios| confifuredite ForeyfY thahasebditys af Gdi@r salaitj avherein said
conprises a viscosity configured to provide tenporar .
frnudation epmpEPes PoviRedsili eMTigyrechile) revide itemparary sdhesion of
Ceai 5 . ti o ) '
Shs Pt i 18 ks 9ol SRS BafnaRke 8l BBIL Sormuiton
sapaisle eofvibdihg watneved Aatorsdidh gatgp tankeloy nidsiagpsaid itterior surface
the present invention there is provided nethod of
BtWa8M-an interior surface of a cargo tank with a
wat er sol ubl e barrier coating fornulation conprising:
m xing a solvent with a rheol ogical additive
conf Agoomrlihg to ianseeark aspectvofsthes ptgseot imantios dheenis provided

and spraying said fornul ati on. onto sai i.pteriaqr )

Btbthad 6 bpathg an b urfice G2 Pare Bakavilh, 8 Wiltes selHble barrier
CaafY ot GBI SR k| SRRl AR acdive
canfigured id incAeass thiervisacsity of saiddsalepdcand sprayingosaid éenmulation

invention there i royi ded a nethod of , prevent.in . .
RO Gl DBRor rSifaingl S GRIGR itk BRI, Fald ofogpulation s
sufficiently viscous for the temporary adhesion of said formulation to said interior

surface of said cargo tank.

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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cargo tank conprising: mxing a solvent conprising at
| east one hydroxyl group with a rheol ogi cal additive

W@ obiognrsed to i ncrease the viscosity of sai d BOI/GBRG05/001304

and coating said interior surface of said cargo tank

with the solvent and rheol ogi cal additive m xture;

St or iArgordinY 46 QF A aBBEGof! thaUbiésiht THv@nﬁ@h dhérer @0provided a
tank; renoving said hydrocarbon based |iquid from said

{Cargo tamkdcareprising @ waled selublecharrign goating fasgiubation coated onto an

BB KBS of o il S o RhwRNan RSty Bl or 2

Qfycerol dehiyetivs; aireoa nbafarguh @onflgatee torihclebte ghéidcosity of said
preferably(grevented from adhering to the interior

dlyoesel Or sricalyeerohdgdvatiiik after coating said interior
surface of said cargo tank with said solvent and

rheol ogi cal additive mxture.According to a fourth
aspegiccofdindiéo prfiftheaspechufthbippesdrtenerntidnithend idgiovded a cargo

car o tank conprjsing a water soluble barrier coating
@@pn@ﬁg&gveﬂaaﬁaiw ligid farenulafionseratad ©nie a@dnt‘?ﬂm surface

S i T e
iwithire asid t bargoi d;a:rdslthemrhgsm dsaidi yrrﬂaasr'cdr surfaee,d said formulation

| ycerol derivativ Acc n oafifth pect of, .
Tl agee 2 WalGe RORiK Srbiet: Snd o et sl B gesalasival additve

CBIRGIIBLID MoRtS! A Ligbosty' MLk éaoéml %&He?&gcglé}a%%stant.auy
onto an interior surface of a car t ank
fiquidhifoernilatior sofripgisesa \tlscqsrtﬁaenfugmedy«zi pomddéd temseraneadhesion
Wlthl sai carotnkader said interior .

sk ol B st aigRr surBre of s et Bnilying storage of
%QIQV %%rocéﬂ%rﬁ \/Wﬁﬁl“r“rsa'?@'dé%@ téHEOISQE} Wmtﬂé‘l‘?dr{ 'c‘é%able of being
configured to increase the viscosity of said solvent
rersouet from said wagatankai jnsingysaid interieusurfacenwith water.
conprises a viscosity configured to provide tenporary
adhesi on of said fornulation to said interior surface
of sPeclaildd Deskripionu’ | Nng storage of said hydrocarbon
within sard cargo tank, said fornulati on capabl e of
bei ngheearowild nomorhes adesceiaed oby awaybyf r example saispecific mode

'cgﬁfaerrﬁﬁéteﬁu[)yafﬁs |\'\l{/ér#’to¥@tlﬁ the following description numerous specific

details are set forth in order to provide a thorough understanding. It will be

apparent however, to one skilled in the art, that the present invention may 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 to
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 formulation in the liquid phase it is
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Det ai | ed Description There will now be described by
way of exanple a specific node contenplated by the

w0 pwenowss. | n the foll ow ng description numerBCEGB2005/001304

specific details are set forth.in order to provide a
t horough understanding. It w1 be apparent however,

Eggf?gé}gea b LRdrd B Héeceﬁ'gé l’taﬁl@é‘ﬁrfécféeaﬂcﬁ ﬁ%EHFairi\ %V\%gitdfrﬁigr gravity.

practiced w thou imtation to these sp
@ricai hppliedn tioe Hemulatorais esnfigured th rayywrformpingoa substantially solid
tructures have not been described in detail so as not
8RN %88W%ari |y obscure the description. The
i nventors provide a water soluble barrier coating
fornmul ation and a nmethod of coating an interior
sur f Zbe fofmalatian g& padidulatyt #dantageausaior eaating ainc glicate cargo

onsi derabl.y inhibit a.hydrocarbon or, hydrqgarhbon..
ey RS aldviia e o SaRe Femied BRRRE £l iigate may be
filed FDIGEked Bprtfe fornlilatibAedurTRY 8ppiRfativh iAokl MfLid phase and
conprising the rheol ogical additive, is sufficiently
vlbseaueniteingio tam agolighpoating: | e aincistisateoeeatingtis dhereby not

Rt o B LB b b RS eRher or iy
Once applied, the formulation is configured to dry
formng a substantially solid barrier coating. T

h
f or mivsatheowates ssduhle Jaimaviption ds sHbsigatially fr@pﬁtbb%ui; iyydrocarbon

@ggictpléi#oirrﬁafagioﬁai%gﬁaﬁiﬂﬂgrl%”%i\?a&?%%édﬁst haty rI}a“n[iélr coating for the

es or ores rorne e Zinc silitcate ma

lrenbportatibnas HydesderBoly ahd éyficariort bagedisils. ng
application in the liquid phase and subsequent drying
to forma solid coating. The zinc silicate coating is

there sed to the cargo during storage and
trans%#' g{'iatgﬁ?QAs the water soluble fornulation is

fSubst la’lhtai ébllqwihgsekaMlpltiasi lrindﬂudie odiffichant @itbmeﬁihg barrier coating
ormyl ation is particularly advantageous as a barrier
cyaylatpnsoronfigered %@s&arﬁ@lagy éf“t%»ﬁa ascRigYSRdapeptings for the

ri}%glri&‘:ﬁr%%stlﬂsc%‘?g@itér%s. In particular, the examples detailed herein may

be utilised with a variety of different cargo tank types including, for example,
stainless steel cargo tanks, zinc silicate coated cargo tanks and cargo tanks

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:

e carrageenan gum;

¢ Xxanthan gum;
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Formul ati ons The fol |l ow ng exanpl es include different
alternative barrier coating fornulations configured to

wheoopast7seul arly suitabl e as prevent ed coati ngBCT/GB2G0R©01304
interior surfaces of cargo tanks. In particular, the
exanpl es detailed herein may be utilised with a

vari

gt yar%BngéJrf]er ent cargo tank types including, for
S n

exanpl e; ess steel cargo tanks, zinc silicate
coat gd @@gaggnﬂaggm; and cargo tanks initially coated

W th

organi ¢ and/or inorganic paints. Accordingly, the

presentguangdi on is not restricted to anyone of the
foll owi ng exanples and in particular may include
oHae gh

conbi®nat

MHi ff er ent exanpl es. Exanple 1 A

barri,erpgq@t i ng formulation conprising water and one
or nore natural gum selected fromthe list of:
carrageenan gunm xant han gum arabic gum tragacanth

gum
wat e

guar %m caroube gum pectin. Exanple 2 A
WI6% barrier coati ng formulation conpri sing

vat efp %%r%&? b%rﬁ@r”%(bé’[%i @ﬁngfatilélmdldrhﬂ&ﬁéirg/vc\gaﬁére&rﬁ&@ne ora

fromthe list of: carboxnmethyl cellul ose (

epenbinationnficelelosics setected=mpm the list of:

e carboxmethyl cellulose (CMC);

e hydroxyethyl cellulose (HEC);

e hydrophobically modified (HEC);

e methyl cellulose (MC);

e methyl hydroxyethyl cellulose (MHEC);

e methyl hydroxpropyl cellulose (MHPC);

e ethyl hydroxyethyl cellulose (EHEC);

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;

e hectorite.

Example 4
A water soluble barrier coating formulation comprising water and a gellant,

in particular gelatine.
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hydr ophobi cally nodified (HEC); nethyl cellul ose
(MO); nmethyl hydroxyethyl cellulose (MHEC); nethyl

whyasospsopyl cellul ose (MHPC); et hyl hydr oxyRCTIgB2005/001304

cel lul ose (EHEC); hydrophobical Iy nodified (EHEC) or
(HM EHEC). Exanple 3 A water sol uble barrier coating

formgx%hi“gq@ gonprising water and anyone or a
combi nat 1 on of organocl ays selected fromthe |ist of:

bent énivater sdiede drartier. caatingpiosmalationegosnprisingiater and one or a
SBhTBitch Y aaperdiy Sy heith Fetey T i omar o, °

sol ubl e barrier coating formul ati on conprising water
and one or a conbination of associative synthetics
sel eet ean agoeouhaweliable emulsiom (FA/GHEDUs swel | abl e

emul si on SILE); ,a reth sed thi ckener

( HEUR) ;2 Pé“ﬁ{ﬁdﬁ%‘b%ﬁ?%gw %&ﬁgégﬁbol yet her. Exanpl e
6 A yat ' dcﬁb'?' formul ati on
con‘p\rNiasﬂ?ééIQJ pgbﬁg%ﬁ@gﬁ%i ny}t’éatﬁgghol . Exanmple 7 A

wat er sol uble barrier coating fornulation conpri sing

WateliEx%rr]r(ljplztﬁarCh or a
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;

e carrageenan gum;
e xanthan gum;

e arabic gum;

e tragacanth gum;

e guar gum;

e caroube gum;

e 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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starch derivative. Exanple 8 A water sol uble barrier
coating fornulation conprising glycerol or a glycerol

walemswenrse’e and one or nore natural gum sel ect BOI/GBRIUS/001304

the list of: carrageenan gum, Xxanthan gum arabic
gum tragacanth gum guar gum caroube gum

pectin. Exanple 9 A water soluble barrier coating
formul ati on conprising glycerol or a glycerol

deri vatdarboxmetrgbceelludnﬂee(f)l\m@hoet hyl ene gl ycol, and one

nb t |1 | ect f he |
of ear SR o2l ik eFce, o°' oted from the 11
cel Iy MF@ IIy nodi fi ed (HEC);
met hyI r<§ 'Ca"éfw&ﬁgwﬁé? hydr oxyet hyl cel | ul ose
( MHEC) ;metigt talluldwedi@)pr opyl cel I ul ose (MHPC); et hyl

hydr oxyet hyl cel |l ul ose EHEC) hydr ophobi cal | y
nodi i evetheHrEroyyethy ep (M le 10 A water

o] B BRG] comr 179
e ethyl hydroxyethyl cellulose (EHEC);
e hydrophobically modified (EHEC) or (HM-EHEC).

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:

e bentonite;

e 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

list of:

e an aqueous swellable emulsion (HASIE);
e a polyurethane based thickener (HEURY),
¢ a hydrophobically modified polyether.
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derivative, and anyone or a conbi nation of organocl ays
selected fromthe list of: bentonite; hectorite.

weEzaapbEe3dl A water sol uble barrier coating foroTGERI06/001304

conprising glycerol or a gl yce_zé_ol derivative, and a
gellant, in particular gelatin. Exanple 12 A water

sol ulgample’1®r coating formulation conprising
gl ycerol or a glycerol derivative, and one or a

conbiAwatersalible hestierazaaliog fomdiation sogwrrisingealydarohor a glycerol

ARl PR IR cRoner (rER: n

hydr ophobi cal 'y nodi fi ed pol yet her. Exanpl e 13 A wat er
sol ubl e barrier coating fornul ati on conpri sing
gl yc&@mple H gl ycerol derivative, and

Coat Phed e i chafind gy R ELoaRetRnG diAhd gvoerol
il sk 19d BRicts bRa Ghareh derigdtivech derivative. Exanple
15 A water soluble barrier coating formnulation

conprises glycerol or a glycerol derivative, pectin

and B m Exanple 16 A water soluble barrier
coat i ngwél:énﬁ]ati on conprising glycerol or a glycerol

der i vawater, sohablg \Hanjeratszing | fornaatiem icbaiprigesnglycerol 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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Exanple 17 A water soluble barrier coating formnulation
conprising glycerol or a glycerol derivative,

w@ amosageanan gum and xant han gum Exanpl e 18 AP@EGSBR005/001304

sol ubl e barrier coating fornul1%ti on conpri sing
gl ycerol or a glycerol derivative, gelatin and xant han

r i L | g Hi8athat efhe OMURERN |
gr?wgﬁ%ereg?t@ﬁeva'i I\begggilégﬁ’t %}ng: gl i rstt)é?yelfmexed Wit h n is then
tsipeayede ohtayitical intedidr t surtadenusingf & cineshanicalpsptayodsvice being a
whereby . the viscosity of the resulting m xture is .
Hiforiste Py AEs b Yo ermra e, Ualea s atcHIR iven device.

formulation to the interior surface of the cargo tank

during a drying Erocess such that the liquid _ _ _
for m]l?‘@t vigeosiyy ohthepistibstantially tiguid formgulaliey aomageiises a viscosity

ity The.i ' f f t apk.

Sifgbee e ME R Buditn 8FBg Rprtd GRlodhe BlttioTirtace of the

RGO RN 16 peadUIag theiRgosity magibe ilbrd, byz varation of the chosen

siltcate. The fornulation is then sprayed onto the o

irhelpgisal additivedhasamgunt elediegindcal asisitye ard/pe therepmginations
. for

Bremelogts Hith BT Wilin®IRETIGTeiR. PiMoreover, the

sempeeattiteabf yhe ifowmnulafion midyatbeoseleotinsly seijusted idieingi dpplication
suitable to enaple the fornulatjon to be sprayed onto

{oR0 the iteriar siacgQf the tapke inaidss to Hkimise, cpwprage af dhe surface
. > o O 't it " _
RSt REG Ko TR IBPLO0L ik R AT b G Gavky Booe gprtes.

addi tive and/or the conbinations of rheol ogi cal
Mor eov

The ASHBEIRG dpetier SPRENE GFIRIFEENGHONA e sty Bigntion the
SRS 4 1ARRDl R O o 1, LN BEONUIAP invrsoly
suopartienaltio temperadunel ng t he formul ati on does not drain

away under gravity once appli ed.

Depending upon the type of cargo tank surface to be coated, the pH of the
formulation may be tailored by variation of the rheological additive, with regard to
compound, quantity, combinations thereof and/or temperature, in order to
optimise the physical properties of the coating to successfully inhibit contact and
penetration of the cargo into the cargo tank surface. In particular, the formulation
may comprise a pH within the range 5 to 9 and/or or may be selectively adjusted
by the addition of further reagents to sit within this range. Additionally, the

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 temporarily 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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According to the specific inplenentations of the
present invention the viscosity of the |iquid phase

w0 o00abEsé on may be either proportional or i nvBCEEBR005/001304

proportional to tenperature. pendi ng upon the type
of cargo tank surface to be coated, the pH of the
YRy , .
fr%é %@%Qgpaﬁ% cBEtlﬁ lf(%,\ﬂ"ﬁéhrdg% grlgfr?gﬁc’éég”nglglfgn@?%tenor surface in
puepearation fardrdmspattahn‘rsoﬁmeubsﬁqwmdbawgm enperature, in
order to optim se the physical properties of the
coating to successfully inhibit contact and
peneghaise 20f the cargo into the cargo tank surface.
In particular, the fornmulation may conprise a pH
Wi t hMcomg tmg durtharspeciicdmpleroentatign bé ce@ﬂir@:mewetejlor surface

ust ed dition of further [ ea ts,t
o 18 i ik i 306 kit Satng Wi iatFoss S B4 YAgpr example
henfRsdiatel aBove, tthe&oﬁhhl@floﬁ mdY b8'sprifed B thel interior surfaces
surface is coated with the fornulation, cargo is
bytar manuaksprayiog ektiondegexample thrmsghi thejuseiof a lance spray.
tenporarily stored during transportation. Foll ow ng
transportation, the cargo is renoved fromthe cargo
tankEx'gmmgrmve residual cargo fromthe interior
surface in addition to renoval of the preventative
wat e Acsording to afurthesrspeeticiingleraemtatian pbaoatingsthe interior surface

R 8 U SPpl Dt Bl e SRR usin o

fiked baﬁeﬁabrb thak bleghmymtacmgefmmbmylmmewwthﬁ tislemgo vessel.
onto the interior surface in preparatl on

ﬂh&nﬂ?ﬁmU!%thnomadf 8 apmhsdqvetite wlggurfmmqg she tank cleaning
fus a({ﬁr i ?ﬁtéj rfeand g %cﬁ@ﬂ;& Fé(ﬁrcpl;gﬁbﬁ@?%é‘tfbr‘?ﬁhlgﬁ?rhthrough the

e I nterior SUI‘ cargo tank

Wb%@ardewwdmmmsyﬁemmawme appnelclalﬁsd byttmtemsldlgd in the art,

exanpl e i mredi atel y, above, the formul ation dy

s W&Htwmﬁelsl sartioiad dQiriuspR ANSY, remae ligh! from the cargo
ing action, for exanple through the use of a

['ance spray. Exarrpl e 3

According to further specific implementations the barrier coating formulation
may be applied to the interior surface using any manor of coating application

methods involving the use of brushes, rollers, pads, piping or hoses.
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According to a further specific inplenentation of
coating the interior surface of the cargo tank,

wapsioeersé on of the coating may al so be i npl eneeir/es82005/001304

using a fixed or portable tankocleaning machine
commonly house within the cargo vessel. The
formul ati on may be applied to the tank surface using
the tank cl eaning machines via a neans of injection or
reci(ﬂaﬁmsion of the fornulation through the vessel's

d As will b ted by th ,
Skinfed i h A RardbRionahrsiog e Bt RIE Babler qaatigg Foinulation
RoETRdEGHlo IRTRNRIOF 5AMACE &f Sl CAR)-RE Osdid fdiPnul A& PESIMPESIng:

to further specific inplenentations the barrier

coating fornul ation may be applied to the interior

surfgc i.n ny manor of coating application nethods
[ nvo%\ﬁ%ﬁ\&ﬂth%“ﬁse of brushes, rollers, pads, piping or

hoses. Clainms: 1. A cargo tank conprising a water

sol ubl e barrier coating fornulation coated onto_an

i nt ei’beologicehadditiye sanfigused fpinceanse tba.wscpéttmf sdigd gplvent;
conprising: a solvent; and a Theol ogi cal additive
configured to i ncrease t he viscosity of said solvent;

wher @iheresiai dalﬂOIfamhu&latlmn copnpideses GIISUOSﬁﬂ)Sd:dr},flgured to provide

confi gur vi de tenpqrary adhesi on of said
foPRoIAY A he%le @gﬁa'd TRTBHEBPN 4 SAKBtaT SHiface af g@jd cargo tank,

Eéﬂkforﬁxﬁléilloﬁ bl bPBeih %mo‘?/geffr@rﬁ'&ﬁd S[ﬁb}‘c’ga‘glkftg‘)fﬁhsmg said

sal d cargo t y rinsi g sald interior s
MHEHmrsuﬁadéWaﬂcwagm tank as clainmed in claim1 wherein
sai d rheol ogi cal additive is a natural gum conprising
any one or a conbination of the follow ng set of:

carr ageenanmyguBargoX ka8 @&ifed in claim 1 wherein said rheological

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

e carrageenan gum;
e xanthan gum;

e arabic gum;

e {ragacanth gum;

e guar gum;

e caroube gum;

e pectin.

3. The cargo tank as claimed in claim 1 wherein in said rheological
additive is cellulose or a cellulose derivative comprising any one or a combination

of the following set of:

e carboxmethyl cellulose (CMC);

e hydroxyethyl cellulose (HEC);
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arabi c gum tragacanth gum guar gum caroube gum
pectin. 3. The cargo tank as clained in claim1l

wob@se0013¢ n sai d rheol ogi cal additive is cel |l uPCEEBRI05A01304

cel lul ose derivative conpri si_rgg_ any one or a
conbi nation of the follow ng set of: carboxnethyl

cel | yl ; ; . [ 1 ul HEC) ;
hydrgpm{%ﬂﬁca#xg?{ﬁ@?wﬁg’; Cerre?h;?lsecél I ul) ose
(M) s methytellysteo®y@), hyl cel | ul ose (MHEC); net hyl

hydr oxpropy!l cell ul ose SI\/HPC); et hyl hydr oxyet hyl
cel | ul gaethybrycipxyethyyeelwpse BMEESN  nodi fi ed” (EHEC) or

(HV+ EH 0 imed in claiml
wher @i E‘%@Vﬁhﬁggﬁ)@g&%ﬁllhﬁggi(@%\g&f’ls an or ganocl ay
conpg i €tk HyavogRehyPeelfulosd GHEQR of the follow ng set
of : bentonite; = hectorite. 5. The cargo tank as

cl ai sedydrophakiically medified (EHECY or (iMHolgEE€!  addi ti ve
is agellant, in particular gelatine. 6. The cargo
tank as clained in claim1 wherein said rheol ogi cal

addi gi ve i ¥ha sarabCtanitess \6Mimée in/ clalme 1c@herein ay3id 3heological
claimed in claim1 wherein said rheol ogi cal
additive is an organoclay comprising any one or a selection of the following set of:

¢ bentonite;

e hectorite.

5. The cargo tank as claimed in claim 1 wherein said rheological

additive is a gellant, in particular gelatine.

6. The cargo tank as claimed in claim 1 wherein said rheological

additive is a starch derivative.

7. The cargo tank as claimed in claim 1 wherein said rheological
additive is an associative synthetic comprising any one or a selection of the

following set of:

an aqueous swellable emulsion (HASE);

a polyurethane based thickener (HEURY);

a hydrophobically modified polyether.

8. The cargo tank as claimed in claim 1 wherein said rheological

additive is polyvinylalcohol.

9. The cargo tank as claimed in any preceding claim wherein said

solvent is water.
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additive is an associative synthetic conprising any
one or a selection of the followng set of: an

waeuwenus3cwel | abl e emrul si on (HASE) a pol yur ep¢EG82005/001304

based thickener (HEUR); a hydpophobically nodified

pol yether. 8. The cargo tank é claimed in claim1l

wherein said rheol ogi cal additive is polyvinylal cohol.

9. The cargo tank as clained in any preceding claim

wher d0n sadehes@argerhank 8s wkireed Mansrlmeeczfro@aimsah’ro dgvherein said

n ein_sai
SoGBRE dnbeipte Gh et uBiEiud, bibaiisiatbeieSfyiene divcol
particul ar nonoet hyl ene glycol. 11. The cargo tank as
claimed in_claim1l wherein said solvent is glycerol
and d4i d r Aéel egigsaltaniddist Clanedipr¢laisd ‘an/thrﬁm Ggida solvent is

%g{ %6:? n%?j g%'gh{h%o Odééﬁ(}vgad&g%%e%mﬁéﬁ?e§ gﬁy Qffe ar a; selection of the

§alloddng 8stkofas claimed in claim 11 wherein said

for mul atl on further conprises xanthan gum 13. The
cargo tank as clainmed in any preceding clai mwherein
said c%&?l tank conprises zinc silicate coated onto
said’i Mor surface, said fornmul ati on configured for

the tenpsNahylaRelesi on to said zinc silicate coated
interior surface. 14. The cargo tank as clained in any

one eof Garegeenantgdinl;2 conpri si ng
o gelatine.

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

13. The cargo tank as claimed in any preceding claim wherein said
cargo tank comprises zinc silicate coated onto said interior surface, said
formulation configured for the temporary addesion to said zinc silicate coated

interior surface.

14. The cargo tank as claimed in any one of claims 1 to 12 comprising
a stainless steel interior surface, said formulation configured for the temporary

adhesion to said stainless steel interior surface.

15. The cargo tank as claimed in any one of claims 1 to 12 comprising
an organic based paint coated onto said interior surface, said formulation

configured for the temporary adhesion to said organic based paint.

16. The cargo tank as claimed in any preceding claim wherein said
formulation comprises a pH within the range 5 to 9.
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a stainless steel interior surface, said fornul ati on
configured for the tenporary adhesion to said

W@ L@bnbE3e steel interior surface. 15. The carBOI/Gap05/001304

as clainmed in any one of claing 1 to 12 conprising an

organi c based pai nt coated ont¥ said interior surface,

sai dqgor Miral! Qa6 A8k B eRihed ih aih? THOWAEKIREBRF fdthulation
to said organi c based pal nt. : e cargo tank as

comipriees apHhofy3.pr ecedi ng cl ai m wherei n sai d

formul ati on conprises a pHwthin the range 5 to 9.17.

The cargo tank as clainmed in claim 14 wherein said

formygati op GeiRRd @fec%aﬁng'én%?ﬁor S8rfade BEA RaryPlank with a water
coating an interior surface of a cargo tank wiith a

saluible Bardet cadtimglfarmulation catripnigingor mul at i on

conprising: mxing a solvent with a rheol ogi cal

additive configured to increase the viscosity of said

sol va{iking 2 olvehie " it N9 rRdblBgical bk oforifuPed abdincrease the
interior surface of said cargo tank; wherein said
viscositynfisaid selvenif andi ent |y vi scous for the tenporary

adhesi on of said fornulation to said interior surface

of said cargo tank. 5 19. The nethod as clained in

cl ai Bprb§ingdid RN GntbSatdmitsiic? Buffbcs bosaittago tank;
hydrocarbon within said cargo tank. 20. The nethod as
claimed in claim19 further conprising: o renoving

2 Y S ARG Ay, PREp S Rty paesio
eRs4ia foramKation wesdid itedar slirfaveesfisald cargbassk.wi t h

water. 5 2 1. The nmethod as clained in any one of
clainms 18 to 20 wherein said solvent conprises

gl ycegol a'?'ﬂearﬁmé&oﬁhgsolc%%ﬁé‘lin At 4§ FurBUPPEdriSising the step of

carrageenan ¢
storing a hydrocarbon within said cargo tank.

20. The method as claimed in claim 19 further comprising:
removing said hydrocarbon from said tank; and

removing said liquid formulation from said interior surface of said cargo tank

by washing said interior surface with water.

21. The method as claimed in any one of claims 18 to 20 wherein said
solvent comprises glycerol and said rheological additive comprises carrageenan

gum.

22. The method as claimed in any one of claims 18 to 20 wherein said

solvent is water.

23. The method as claimed in any one of claims 18 to 20 wherein said

solvent is glycerol or a glycerol derivative.
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22. The nethod as clainmed in any one of clains 18 to
20 wherein said o solvent is water. 23. The nethod as

w@bk@boed3é n any one of clains 18 to 20 wher ei NnPGHGH2005/001304

solvent is glycerol or a glycerol derivative.24. The

nmethod as clained in clains 2270or 23 wherein said

Theol ogi cal additive is a natural gum conprising any

one or a conbination of the foll ow ng set of:

car r 2¢ieenaihgunathod aist dlaimaglim claiarsa®2 or §@rwherein said rheological

: _
SR g A2 A e T 5 i s

fieol ogi cal additive is cellulose or a cellulose
erivative conprising any one or a conbination of the
foll ow ng set of: carboxnethyl cellulose (CMO);
hydroxyet hyl cellul ose (HEC); hydrophobically
modi *i &@MEGEENaN OHEY hyl cel | ul ose (MO); met hyl
hydrpxx@h%l ul ose (MHEC); nethyl hydroxpropyl

cel | ul ose v ethyl hydroxyethyl cellul ose

( EHEL) ;arabigdyuemhobi cal | y nodi fied (EHEC) or (HW EHEC).
e tragacanth gum;
e guar gum;
e caroube gum;

e pectin.

25. The method as claimed in claims 22 and 23 wherein said
rheological additive is cellulose or a cellulose derivative comprising any one or a

combination of the following set of:

carboxmethyl cellulose (CMC);

e hydroxyethyl cellulose (HEC);

e hydrophobically modified (HEC);

¢ methyl cellulose (MC);

o methyl hydroxyethyl cellulose (MHEC);

¢ methyl hydroxpropyl cellulose (MHPC);

o ethyl hydroxyethyl cellulose (EHEC);

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

26. The method as claimed in claims 22 or 23 wherein said rheological

additive is an organoclay comprising any one or a selection of the following set of:

e bentonite;

e hectorite.
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26. The nethod as clainmed in clainms 22 or 23 wherein
sai d rheol ogical additive is an organoclay conpri sing

wargeoma3or a selection of the foll ow ng set 0PCT/GB2005/001304

bentonite; hectorite.27. The gethod as clained in
clainms 22 or 23 wherein said rheologlcal additive is
an associ ative synthetic conpr|3|ng any one or a

sel ection g_ the follow ng an_aqueo

svet BT St Shut kil 3 Thcluns 22aima Bz gaid reological
SOHEREIS o gty STUMCAE GnGrid JB hhEIT . sqgoton of the

I@Iomimg seehofsai d rheol ogi cal addi tive is a gellant, in
particular gelatin. 29. The nmethod as clained in
claims 22 or 23 wherein said rheological additive is

Pol ¥ it 8LGEOR swelialfle ofifsicReiiIRg e ! alfred 1n any

one of clal'ns re|n sal |nter|or surface
of sai dapalyguathané( base@tfmkmes(H—lEUﬁt)g interior

surface. od as clained in claim30
furt®er@ BMW&Pﬁ@pWQ"Y m@défteélpo@yetbef ailoring a pH of
said fornulation to be between 5 and 9. 32. The net hod
as clainmed in any one of clains 18 to 3 1 wherein said

step26f a Siheayietimdsas diafrednin elaims 20rdr@&swhdrdimseaidi eological
surface cog:js;ﬁr ses the use of nechanical spray neans

ARditiye Is 8 geiant; HUP%?'CWHEG%WcaI |y driven spray neans.
5 33. The nethod as clainmed in any one of clains 18 to

3 1 wherein said
29. The method as claimed in claims 22 or 23 wherein said rheological

additive is polyvinylalcohol.

30. The method as claimed in any one of claims 18 to 29 wherein said

interior surface of said cargo tank is a zinc silicate interior surface.

31. The method as claimed in claim 30 further comprising the step of

tailoring a pH of said formulation to be between 5 and 9.

32. The method as claimed in any one of claims 18 to 31 wherein said
step of a spraying said formulation onto said interior surface comprises the use of

mechanical spray means.-and/or in particular pneumatically driven spray means.

33. The method as claimed in any one of claims 18 to 31 wherein said
step of spraying said formulation onto said interior surface comprises the use of a
fixed and/or portable tank cleaning machine housed within a cargo vessel, the
application of said formulation onto said surface comprising injection or
recirculation of said formulation through a deepwell pump system housed within

said cargo vessel.
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step of spraying said formulation onto said interior
surface conprises the use of a fixed and/or portable

wao 200k/0a78@ni ng machi ne housed within a cargo VESEEB2005/001304

the application of said fornqh ition onto said surface
conprising injection or O recitculation of said

fornmghati offntheikel & @lgm@ld iRy /BRe B Slefis NBULESH wherein said
within said cargo vessel.34. The nethod as clained in

step afneprafingl sdiddorBulatior obtanvkaideinterionistirtace cagprises manually
spraying.said fornulation onto said interior surface
ﬁ&ﬁ‘%%ﬁs@ﬁﬁﬁmﬁ?qw %%P%g’?‘ﬁ?é%'%ﬁ&ef ormul ati on using a

spray | ance. 35. A nethod of preventing hydrocarbons

from adhering to an interior surface of a cargo tank =
conpdbsi ngA miekhathob peyenting hydresarkansgfram adheringoigean interior
hydr ox [ i th r heol ogi cal additive configured
?%ﬁ%%%&%%gg&#ﬁ@wkFQQ%E§F§'of said solvent; coating

said interior surface of said cargo tank with the

sol vent and rheol ogi cal additive m xture; storin

g a .
hy dr BbER® GnsYHeRldCAMpisiag & deash ongi ydraxy greum wt% a rheological

BB Aol By CRSRRE VIRRSH b Pl RolyerE 57 o™

m xture fromsaid interior surface by washing said

interior surface with water; wherein hydrocarbons of
sai dCPRHdo &Rl dtepas swriacquPtl sAik GAeQ dankawthofie solvent and

i : i rior surface of said cargo tank
gﬁ%ﬁdl% g{dl?iltfvg%ingrs

ng sald I'hterior surface of said cargo tank
with said sol vent and rheol ogi cal additive m xture.
36. The nethod as claimed .in clagim35 wherein said
sol velRring @ @fct}e%?répn Ssgéjﬂy'ééfv' in §aid; cRrge nd said
rheol ogi cal additive is carrageenan gum 37. The
method as clainmed in clains 35 or 36 wherein said
i nt eréroovisg shiadeydvbcarhod baaed tiquidritons saijol tagksard zi nc
silicate coating.
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 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.

36. The method as claimed in claim 35 wherein said solvent is glycerol

or a glycerol derivative and said rheological additive is carrageenan gum.

37. The method as claimed in claims 35 or 36 wherein said interior

surface of said cargo tank comprises a zinc silicate coating.

38. The method as claimed in claim 35 wherein said solvent is water.
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38. The nmethod as clained in claim35 wherein said
solvent is water.39. The nethod as clained in claim35

wob@seietscai d solvent is a glycerol or a glycer@l/GB2005/001304

derivative. 40. The nethod as,glained in clains 38 or
39 wherein said rheological 5 additive is a natural
gum gonpr i Thednio® B elairfied GRLEIRRA I B Wilerelte said solvent is a
follom ng set of: carrageenan gum xanthan gum O
glysbiat oparglycereladgeitvativds gum guar gum  caroube gum
pectin. 5 4 1. The method as clainmed in clains 38 or
39 wherein said rheological additive is cellulose or a
cel | ypose dptié widtho®as eEhid imelainy 38re 39 wherein said rheologlcal
conbi nation of the follow ng set of: O carboxngethyl
additive iss@ natove) JUMIBEIRSISING: FY R Pr gn@g@bmﬂm of the following set
?K/Crophom cally nodified (HEC); nethyl cellul ose
) nmet hyl hydroxyethyl cellulose (MHEC); 5 nethyl
hydr oxpropyl cellul ose (MHPC); ethyl hydroxyet hyl
cellul ose (EHEC); hydrophobically nodified (EHEC) or
( HW EHEgFTageenan gum;

e xanthan gum;

arabic gum;

e tragacanth gum;
e guar gum;

e caroube gum;

e pectin.

41. The method as claimed in claims 38 or 39 wherein said rheological
additive is cellulose or a cellulose derivative comprising any one or a combination

of the following set of:

e carboxmethyl cellulose (CMC);

e hydroxyethyl cellulose (HEC);

¢ hydrophobically modified (HEC);

¢ methyl cellulose (MC);

e methyl hydroxyethyl cellulose (MHEC);

¢ methyl hydroxpropyl cellulose (MHPC);

o ethyl hydroxyethyl cellulose (EHEC);

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

42, The method as claimed in 38 and 39 wherein said rheological

additive is an organoclay comprising any one or a selection of the following set of:

" e Dbentonite;
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42. The nethod as clainmed in 38 and 39 wherein said
rheol ogical o additive is an organoclay conprising any

W@r®6/000736 sel ection of the follow ng set of: PCT/GB2005/001304

bentonite; hectorite 43. The ggthod as clainmed in
clainms 38 or 39 wherein said Theol ogical additive is

an a§s<ﬁ<éicﬁ)tr'¢é/e synthetic conprising any one or a
selection of the follow ng set of: an aqueous
swel | abl e emul sion (HASIE); a pol yurethane based

t hi ckener : h bj I bf.J : : :
pol yéther. fﬁ'&%ﬁgd %gt%%hq%ggﬂc#‘%ﬁ{r?e%g gﬁgglv{élféﬂ{gmﬁal%{heologlcal
aQireieian assstistheokatherd cadrisingeany enegerlamelection of the
tg)|art§ cular gelatin. 45. The nmethod as claimed in

lawing 4 ofr 39 wherein said rheological additive is
pol yvi nyl al cohol . 46. The nmethod as clained in any one
of clains 35 to 45 wherein the solvent and rheol ogi cal

addi § i @ aqudousewelableemeisnsEHASIERt i al Iy [iquid
phase during a coating of said interior surface. 47. A
cargo tepdlywethaneshaspddhigkeaer GBiWB)e barrier coating
formul at,j o coa%.eo‘ inta..an ipt rior surface of said
cargd EaAroRGRICHIlY, RAdISEd BAVEEST i sing: gl ycerol or a
gl ycerol derivative; and a natural gum configured to

increase the viscosity of said glycerol or said | ]
gl ycédol déhevaethod asssaimedciargiaimsad® ok SAprheyeingsaid rheological

S t anti al I quj ion coated onto an

?#‘F’ﬁY? br@ QEH%C'@%M%L&?@%%(%O tank, said formul ation

bei ng configured to prevent a hydrocarbon stored

within said cargo tank adhering to said interior | i
45. The method as claimed in claims 38 or 39 wherein said rheological

additive is polyvinylalcohol.

46. The method as claimed in any one of claims 35 to 45 wherein the
solvent and rheological additive mixture maintains a substantially liquid phase

during a coating of said interior surface.

47. A cargo tank comprising a water soluble barrier coating formulation

coated into an interior surface of said cargo tank, said formulation comprising:

glycerol or a glycerol derivative; and

a natural gum configured to increase the viscosity of said glycerol or said

glycerol derivative.

48. A cargo tank comprising a substantially liquid formulation coated
onto an interior surface of said cargo tank, said formulation being configured to
prevent a hydrocarbon stored within said cargo tank adhering to said interior

surface, said formulation comprising:
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surface, said fornulation conprising:a water soluble
sol vent; and a water sol ubl e rheol ogical additive

w@oemwbiogused to i ncrease the viscosity of 5 saiBCT/GB2005/001304

sol vent; wherein said substantjally liquid fornulation
conprises a viscosity configured to provide tenporary
adhesion of said fornmulation to said interior surface
of said cargo tank duri ng storage of said hydrocarbon
wi t hisnwatgir golileysolventaard sai d fornul ati on capabl e of
bei ng renoved fromsaid cargo tank by rinsing said
interior surface with water. 49. The cargo tank as

cl ai redater solablen rﬂ&ompfwﬁbﬁdﬁi@é (i:oﬁﬂgm%ﬂt tol ifckRisIthe viscosity of
gl ycerol or a glycerol derivative. 50. The cargo

tSaitksl¥e ai ned in claim 49 wherein said rheol ogi cal
additive conprises at |east one natural gum 5 1. The
cargo tank as clained in claim49 wherein said

r heolwigireinl smidddubsteatisiynpliques famlletsi od@prises a viscosity
cellulosic. 52. The cargo tank as clained in any one =
SPnEgwiers lu Previde temprErty; adheaien iohtwaid JermulatigR do said interior

GRRBES $F Safd BSrgd fahk@hfing storage of said hydrocarbon within said cargo
tank, said formulation capable of being removed from said cargo tank by rinsing
said interior surface with water.

49. The cargo tank as claimed in claim 48 wherein said solvent is
water, glycerol or a glycerol derivative.

50. The cargo tank as claimed in claim 49 wherein said rheological

additive comprises at least one natural gum.

51. The cargo tank as claimed in claim 49 wherein said rheological
additive comprises at least one cellulosic.

52. The cargo tank as claimed in any one of claims 48 to 51 wherein

said interior surface comprises zinc silicate.



