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Ships with effective cathodic protection can be com-
pletely free from corrosion even on large areas of the
flat bottom where the paint has been removed after
touching bottom. ‘These examples show how effective catho-

20 dic protection can be under water, and also buried pipe
lines and tanks both offshore and onshore can be protected -
by the use of cathodic protection, even though in this
case normally_cbmbined with coatings of different types.

Tanks, containers and pipe lines with cirqulating

25 water for instance can be protected inside by the addition

g of inhibitors, either inorganic or oréanic, under inhibi-
tors also understood substances which remove oxygen from -
the water such as sodium sulfite and hydrazine. Corrosion
protection can also be obtained by making the water alka-

30 line. - _

On surfaces in open air, particularly in marine and
industrial enviroments, othef'normally more expensive
methods must be used. On steel galvanizing or painting, or
eventually a combination of the two, is the most usual. In

35 these cases the steel must normally be either pickled or
sandblasted prior to the application of the corrosion

preventing coating. "
The corrosion problems are particularly big on
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preventing coati.ng., "The corrosion problens are particularly big on '
surfaces which in marine or industrial enviroments are alternately dry" ai:;
wet. Such_exanples are the splash zones on structures in the sea and pi pé
“tunnel anQ’Ihe | i ke- which are particularly exposed to condensation. On 5
such surfaces paints for exanple performvey poorly. The present invention
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The solution of the present invention is to provide a method

15 and a substancé. as described in the claims. :
The term "free metallic surfaces" is meant to include

hhcovered surfaces and other surfaces which are laying
open to the enviroment, i. e. not embedded in: another
material. -

20 The method of the present invention consists in the
binding of a water layer of sufficient thickness to the
surface with the help of hydrophilic polymers and/or
already known inorganic gel-forming substances, such as
metal salt gelling agents, either by increasing the

25 viscosity of the water to such an extent that it does not
N/ run off the surface or by cross-linking, understood in the
» _ widest significance of the word. Examples are known of

cross-linked hydrophlllc polymers for instance which can
bind up to 49 times their own weight of water.

30 The methods has the very special peculiarity that it
is actually an advantage for certain applications if the
surface is already corroded as the corrosion products will
participate to make it possible to bind a thicker water
layer on the surface than on a smooth non-corroded

35 surface. Water-soluble corrosion products can also be
utilized in the method by participating in the cross-
linking of the hydrophilic polymers.

~ For applications where the surface the whole time or



30 . The_ nethods has the very special peculiarity that it is actually
an antage for certain applications if the.surface is already corroded as
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can be cross-linked particulary strognly on the surface so -
15 that the evaporation is as low as possible.
A gel-like water layer in acco:dance_with the method
will in itself reduce the rate of corrosion by reducing
the diffusion of oxygen to the surface. Further'corrosion
protection can be obtained by combining the method with
- 20 one or more of the already known methods for the -
protection of surfaces which are constantly immersed in
water, i.e. cathodic protection, addition of corrosion
inhibitors, regulation of pH etc. :_
On surfaces which are parts of a larger surface of
25 - which some is immersed in water and on the immersed part
equipped with cathodic protection, the effect of the -i_)
- cathodic protection will be extended to at least a part of
the surface which has been treated in accordance with the )
method. This will for one thing be the case of the v
30 difficult spalsh zone. |
Ballast tanks for instance in ships is another
example of applications where cathodic protections can be
extended to areas which are not immersed in water with the
help of anodes below water. _
35 A surface to be protected by the method of the
invention can first be coated with a metal which is anodic
relative to the surface, such as zinc powder, and there-
after be coated with hydrophilic polymers and water to



water, "i.e. ‘cathodic protection, addition of corrosion inhibitors,

regulatlon of pH'etc. On surfaces which are parts of a larger surface of 2é£j>
which sone is immersed in water and on the i mersed part equi pped with
'CathOdIC‘QP@tECtIOH the effect of the cathodic protection will be ext ended
to at least a part of the surface which has.$een treated in accordance with
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exposed to mechani calManirsenfacesrarahbesides hbetngecerppsede toncpyregionhe
undersi de of vehyrd&SefpSdedStéaSchanical wear and tear. This is the case

KM; for one thing for the underside of vehicles such as cars.
' Such areas can consequently be in need of protection also
15 against the mechanical stresses. This can then be obtained
' either by preformed types of coatings, such as plastic
covers under the mudguard on cars, or by reinforcing the -
gel-like water layer in situ on the surface, e.g. with the
use of polyurethane foam and similar. .
20 - Among hydrophilic polymers well suited for the method
' can be mentioned such natural polymers as arabic,
tragacanth and karaya gums, semi-synthetic such as car-
- boxymethyl cellulose, methylcellulose and other cellulose
ethers, lignin derivatives, as well as different types of .
_ 25  modified starches (ethers and acetates) and synthetic such
N - as plyacrylic acides, polyacrylamides, polyethylene oxide,
’ poleinyl pyrrolidone, polyethylenimine and others, as
L ' well as combinations of these between themselves or with
) ' other substances. There exists a large number of
30 hyd;ophilic polymers which can be used with the method and
the above enumerationiis not to be considered as complete,.
The particular conditions of technical, practical and
economical character of the different areas of application'
will be decisive for which'types of hydrophilic polymers
35 will be preferred. The characteristic common denominator
0 is the property to bind a sufficient quantity of water in
the form of a gel to the surface so that it is covered by
a continuous water £ilm.
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Such areas. can consequently be in need of protection also 15 agai nst the
meg :¢cal stresses. This can then be obtained either by preformed types of
coa such as plastic covers under the nudguard on cars, or by -

rein ércing'the gel -1i ke water Iayersln situ on the surface, e.g. with the
use of polyurethane foamand simlar™ 20 : Annng hydrophilic 1ymers

wel | Sul ted Tie L IR Dpsof 28e DenEeRYRR0BH1 7EN pB3Y bR RahY BT as

ar abi c, tragacant raya guns as car- boxynet hyl
celIuIo@@demhmyﬁ%bmguﬁbSQaéﬂd @PHErmethPGSoéédthsr§ellﬁ@ﬁmﬁddéﬂlvatlves

as wel | &kféﬂ@sﬁytw@éeﬂé 3 thengdrkaea okap h%t‘e%t %balead acet at es)
and synthetlc such_as acrylic aci pal yacr yl'am des, erne

oxi de, peR yShySURiRES) ?éBﬁéwaEGFyeFHyFEﬁl fPEB 8 dpewﬁsr§ B

condi natrcsmslpictlb@ﬁpm@eév\esﬂ EbeneakYafcer bei hbpmtlber b‘yUléib%It%S- Ther e
‘exists a dro whi.ch can be used with

The’ ot FAR A SREABLSTELBRCRE: SPF oROPICRa: 280 %) BLERRE FdERe Fnd conpl ot 6.
The partsaclntiorothiet appticatienhpanabe padet wi&h addlessnepreayl character

of the Idﬁlif%ﬁa[}& : 27 €3°h80e bht £BhbANehinb1BE BECISHIXIY inGs! YPes Of

hydr oph e preter e characteristic common
denomluﬂﬁwaPEl¥¢E¢b¢%perty to bind a sufficient quantity of water in the

forgn of a gelnﬁ&ré 1§Péf§6£ ﬁ@réhéhn' bel %réQ%e'lQﬁk@ﬂ @i¢hRl Byous water 7
film The %Bﬁyacatlg the é 8 h ners can be fmade by using
al r eady *ﬁ&ﬂﬂ\ inahionhef jeper §ERRRILY RQPQP EIP@Qdfmﬁresent on the
surf ace strdiyglpt eat hppicetdype bbebguthaceasaf ofr knoes. drivosisha ifer m of
preaer s i Wdenes o GRIER' EaR°bY RER«EBReboPoNIS AN 1RAAPP! | o0 OV
water-soluble metals and di- or multifunctional ofganic'

o
15 substances. The most usual cross-linking agents are men-
tioned in the literature on the different types of hydro-
philic polyhers.-The degree of cross-linking can be
adjusted so as to obtain the best combination of
mechanical properties and water-binding properties.
20 The hydrophilic polymers can eventually be combined
with for instance fibrous fillers which can impart to the -
gel-like water layer greater mechanical strength, or
porous fillers such as Aeroszl? lstﬁregogragneemi k.1ng can add
to the binding of water to the surface, or with other
25 substances which give technical or economical advantages. .
As examples of inorganic gel-forming substances, which i‘/
can either be used alone to form a gel-like water layer on %
the surface or in combination with hydrophilic polymers,
can be mentioned silicic acid, aluminium hydroxide,
30 bentonite.

The gel-forming hydrophilic polymers can be applied
as monomers, dimers, trimers or ‘prepolymers, which are
polymerized/cross-linked during the blending- and

- application process and in situ. Examples of this are
35 plyacrylamide applied as acrylamide, polyacrylate as
acrylate, aminoplast and ureaplast as urea/formaldehyde,
" resorcinol/formaldehyde, tannin/formaldehyde etc.

Besides pure inorganic gels of for instance



static spray equi prent for powder, as a dispersion or a solution the :
appl i cati on can. be made with airless spray equi pment, to have mentioned
exanpl es of suitaple nethods of application. 10 Hydrophilic s
_ponners*QQﬁ be cross-linked either by using a conbination of one stro
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silicateS, alum na, nmagnesia, magnesial/bentonite etc.. are al so-known ,
conbi ned et ““m“ gels which are well suited for the nethod. An
ext i vec‘mﬂm \‘m literature is known 5 treating gels for the

st i zation cof tsofl s*and for o7t drilling. The major part of the.sg/gel S
couNd’be used with the nethod of the present invention. The invention is
not limted to the method for 10 protecting the nmetallic surfaces, but

does al sELAMEF ude the substance used for protecting and a ship protected

“according to the t hod. Al Vs, 1. d for coating a free
net al | i cgsurfac% mg§?°£§8‘[' &8&%& ﬁgé'ieﬁs'{'etg%)%jfég\ss?%%&gcorrpri si ng keeping the
surface ifor droedctdngdighinst byrivishoh ngompriaing keepioe to t he surface by neans:
of a gel form hydrophi| .G 5 M A ha g l,C r ling is essentially

i nsol ubl ég? r?u\f\‘/g%eer mf QJQJC d,ggcrlrﬁtﬁgdﬁsglgé%%lhng ”{%féh&l;.g?n} 1 wherein a pol yner
and/ or afioi ther gurfiace 1 mesnPh P gebforRtng hEdnerhidic sed as the hydrophilic
mat eri al paBeprial, whhchBiches 3CrhipdifGskeontihdiynidsvhwnei n t he hydrophilic
pol ynmers and/or inorganic gel-form ng substances are cross-linked. 4.

A net hod #c¥#8t ng to claim 1 wherein the hydrophilic pol ymers and/ or

I norgani ¢ gel -form ng substances are applied to the surface in the form of

powder s, i n -t fen { QLM QcoBaftigPes Y188 AT whdbeihGa f¥1gheF a sol ution.

and/or an inorganic gel-forming substance is (are) used

.)\

as the hydrophilic material.

3. " A method according to claim 2 wherein the hydrophilic . &.)
polymers and/or inorganic gel-forming substances are
cross-linked.

4. A method according to claim 1 wherein the hydrophilic
polymers and/or inorganic gel-forming substances are '
applied to the surface in the form of powders, in the -

form of a dipersion or in the form of a solution.

5. A method according to claim 1 wherein the gel-formed

water containing layer contains corrosion inhibitors.

6. - A method according to claim 1 wherein one or

more lignin derivatives are used as hydrophilic polymers.. ~/
7. A method according to claim 1 wherein two different -s
hydrophilic polymers are used in a nop-stoichiometric

ratio.

8. A method according to claim 1 comprising first

coating with a cationic substance, for instancé a cationic
polymer, and thereafter an anionic gel-forming substance,

or first coating with an anionic substance, for instance



5. . A nethod accordlng to.claim1l V\,herelnthe '
cont ai ni ng'l'ayer contains corrosion inhibitors. 6. !j ﬂ mm COI’dI ng
to claim 1, vvherel n one or-nore lignin derivati ves * phl i

pol yners. A net hod according to claim1 wherein two dlfferent
hydr ophi IQY: pol yners are used in a non-stoi-cBi-onetric ratio.

met hod according to claiml corrprl sing first coating with a catl oni c
substance, for instarice a cationic polymer, and thereafter an anionic
gel.-forni ng substemesionie Polyser c @nt | tRGTOREtRT o cakiapir gelgfesminge, for

i nstance an ani on| c polyner, and thereafter a cationic gel-forntng

subst ance. 9. subgt B¥ifosition for use in protecting free netallic
surfaces against corrosion conprisi ng a gel-formng hydrophilic material,

which 1s essentiapy | N9OLURGRst{ba Bl o AChEIARL AL %}maﬁn?g%i@%%ﬂce%n

i norgani c gel - forMng su s?"épc’s" toget her 'w
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10. AShIpIn one or m)ret I'p's s are treated in

accordance w th t{g HeidQdserdigacyy @3&1%81&&% #itebNSprieleatdbiy 1a $olymer, A
metthod for the protection of free nmetallic surfaces agai nst corrosion -

conpri sing bi ndi Ngnd/er danBhdigahtc elifraild siBstaneé £ebgékndr Waltar wat@yer by
means of a gel -forning hydrophilic materia 12. - A nmethod for the

protection of freandrahidh,i 6n Jpplibesors whstianEied g t <19 i b afueifade boids

descri bed.
the water to the surface.

~ 10. A ship in which one or more the ship's ballast tanks

are treated in accordance with the method, described in one

of the claims 1-8.

11. A method for the protection of free metallic surfaces
against corrosion comprising binding to a metallic surface
to be protected a water layer by means of a gel-fbfming '

hydrophilic material.

12. A method for the protection of free metallic surfaces

\*/ ' substantially as hereinbefore described. -




