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A3 ' Extrmslc roughness 1s caused by foulmg Thts is an accumulatlve process in '
'"‘Whlch ‘marine organisms become attached and gr ow over an extended ‘period of
“time. A fresh surface submerged in-the sea becomes coated with-a primary
E glyc‘dp‘rotem film within a’matter of hours, This film acts as a substrate for bacteria
20 ‘which attach themselves by means of acidic polysaccharides. Diatoms and stalked 20
3 ‘protoza - ‘become attached and w- after the' bacterial - film has become ’
established. After longer periods of immersion two other principal types of fouling
may be'observed. The first class consists of algal growth, commonly referred to as
weed fouling, and examples of such “weed” are Enteromorpha and Ectocarpus
25 . species.-The second class conststs of- hard-shell orgamsms, e; g the stalked and 25
L acorn varieties: of ‘barnacles. - : - -
: The ¢ombined surface-roughness ot' these types and the amount of drag whtch'
" this produces is a source of considerable expense to ship owners. For a speed loss
. - of 1 knot, 24 days are lost per year. At 1974 charter rates this loss can be reckoned, -
© 30 “in the,caseof a large crude oil carried, as several hundred thousand pounds/year. 30
B . :zIntrinsic ‘surface -roughness .can "be kept down-by skilled and careful
workmanship carried ‘out under' good c¢onditions, - but even so0; it-cannot be
. eliminated;-In many cases the paint has to be applied-in: adverse ctrcumstances
‘which leave a’considerable degree of surface roughness. - :
35 In order to combat marine growth, an anti-fouling paint is usually apphed as 35
R ‘the top'coat. This contains toxic materials, such as cuprous oxide, which are’ slowly S
leached -out.  The :leaching  process cannot:-be uniformly - controlled - and .is
undesirably ragld 1mmed1ately after a vessel enters or re-enters service, withithe
: result that higher concentrations of toxic material than are necessary are present
40 around the ship mmally, resultin dg in waste and pollution, and lower concentrations 40
o subsequently, resulting in a build up of marine growth. Furthermore, ¢onventional .
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(i1)that the snoothness of the wax surface is inportant in reducing drag
and requires special care and attention. (ii)that wax itself has no
inherent anti-fouling properties. The present invention is concerned with
the incorporation of biocides in the wax. According to the present
I'nvention a process for coating a surface capable of 35 from5 to 500
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5 di spersion of a wax as described in U K Patent Application No.
11189/ 74 (Serial 5 No. 1,479,701). Wth either nethod the biocides are
soluble or easily dispersed in nolten wax. They are preferably thermally
stabte"Up to at Teast [err] or up to at Teast 80[err]C in the case of wax
di spersions. This thermal stability is obviously desirable when nolten wax
is spray@d\onto the surface and is desirable al so when 10 an aqueous
di spers{ign/is used to facilitate the i ncorporation of the biocide in the
10 di sperSion. Effective biocides may be of two types, netal. salts and _
organic-coqﬁgungs having biocidally 1902 nolecilar structures cont®hing -
S. d, Nor; ype mey be further subdivided into
known b|00|des szﬁecF&% ﬁmn ﬁﬂﬁ@gﬁ “effecti'veness in wax and conmpounds
not previously known as:_rocrdes - 15 1n the'nmetal salts, the netal
cation ma be copper,. zinc, -nicke " - cobalt: or ngpganese Tin~ nay 'be used but
is not preerred. The acid anion |§\pf@ﬂgﬂ§ﬂﬂ &rived from an organlg acid

to confer solublllty in. wax.. SurgﬁﬁlegaCIds' Jbe . -alkyl, aIkenyi or agyl
carboxylic: aci ds: havrng fr0n12 1o 100, carben at.ons. Another 20 - cl ass of
acids may be pol ¥di€?ﬁﬁ&raﬁl" 'lfmmaﬁvwﬁ%aﬂbbﬁpuh@mmogmmof from 20
200 to 500,000, e.g. pol acryllc acrd Preferred salts may be copper or

cobal t naphﬁhenaﬁﬁ 3 tM@b ni cket - nmanganese acetyl - acet onag es E
(which have 1imted ﬂf Wmax but - mhrch are readrty di'spersable in
nmol ten wax) and. Cu, Zn ‘N7, and Sn polxgcrylates 25 . The netal
polyacrylates may - have the follomrng genér al fernula .. 25 R err]

where Ris H, or [err]alkyl [-err] hyﬁﬁbt%rbyl Mis-a netal cation as
defi ned above and. X “i's -such*as to giv om 5 to 50 nol ar @bof metal -

t he pol yner .The tmo structures may beffggdonty posrtroned in ‘the. polyner
and when 30 Mis a polyvalent mea4l¥ cation there will be" additional
cross-linking through the: 30 metal cation. Preferred~ ‘or gani ¢ conpounds

containing S C seld W@ﬁhMMTM?sMQ‘# “Diqwisil” §l3ehré?ﬂ%cheﬁmab€e%
fol |l ow ng exanpl the'p@sn\@t‘ab ﬂ?ovﬂr &yﬂh‘l&oﬁ&ﬁ ucture beneficial:- 35 (a—)_-
4-chl oro-mcreso :
CHOH - 4 o oM 1,479, 702 (c)
tetranethylthrurantdrsulphrde (thigag [eryl.sold under the Regrstereqo
Trade Mark ¥Nonersan" by Plant Pr g » 5. (d) 2,3,5,6-tetra
chloro, 4- (nethyl- sulphonyl) pyrr S a L o

5 Jerr] -

35

sold under the Regmtered Trade Mark “Panaclde” by BDH Ltd

(3] phenyl-dtmethyl urea known as (diuron and monuro'n)-

. OO -
(2]
-4
-

15 : sold under the Reglstered Trade Marks “Karmet” and “Telvar” by DuPont : 15

(g) (dl)-chloramme-T
- e ._ ,R )
CH,QSO,N\__ _
R o}
where R = H or Cl
(h) 2, 4-dichloro-5 S-dlmethylhydantom
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sol d under the Registered Trade Mark "Dow cil" S13 by Dow Chem cal Co. Ltd.
(e) the pesticide known as dichl orophen OH OH 10
10 [err] sold under the Registered Trade Mark "Panaci de" by BDH Ltd. (f)
phenyl - di net hyl urea known as (diuron and nonuron) where R= Hdr O 15—
sol d under the Registered Trade Marks "Karinet" and "Telvar" by DuPo
15 (g) (di)-chloramne-T R[err] C where R= Hor A (h) - -
.2, 4-di chl or o- 5, 5-di net hyl hydant’oi n +1,479,702 sold under.the Regi st\eréd
-Trade Mark "Hal ane" by BASF (i) tetrachloroglycoluril [err] supplied by
Di anon enicals 5 . Lo _addi479.8® several .type of oxygen-cgnfaining
‘conpounds  ar @IEhdRE tHeitegisterddOTthdeCMalk ‘AfdigeS by BASPOl s and bi sphenol s give
satisfactory activity but nust be chosen with care to ensure | ow val ues of
wat er sol ubi i} etfackipzoslxsplueil | j ty. A particularly useful oxygen compound is
:the cyclic acetal, 6-acetoxy-2,4-dinmethyl mdioxane [err] sold under the
.Regi stered Trade MarkK G vgard DXN b)f-' G Vaudan Ltd:. Al so effective are the
-pol yi oenes. Pol yi onenes  ar e pol ymeNSH hayi ng positively charged nitrogen
atons in their. backbone. They. rraycﬁe repated by reacting diam nes of
.general formula R * R [err]. wtMwivaVides of general fornula hal ogen
‘[err] hal ogen where R may be the sate ol -di fferent sat urat éd or unsaturated
.alkyl cyclo-alkyl or aryl groups, w'th ¥rom 1-100 C-atons, preferably [err]
‘and pref er ablyspitdd by DiabhdBRdnhi€atd’ OUPS, and [err] "are as for R apart from
@l cdré | effedtivect ur g R

-havi ng ofie | eSsInHadiitiom several fype qfodxygenscontaining ddifpognk
R where n pré?%%&’gld §- Pheno (31“9 __beﬂ(zls spidstasto aelyit gﬁ(ﬁﬁghgbgol ecul ar -
wei ght 'n-oﬁ%ﬁ? 1.{1 &fgé cgﬁ I%If%[tﬁ et 4 im&iﬁ Aty My be
reacted with oxane nexané-1, o6-di brom de€. , _ -
: : o o B CH5-C00
_ 'cu,*/‘,_\_o_/ A

. sold qnder"the ‘Registered .'Ifréde’ Mark Givgard DXN by Givaudan Ltd. Also
_ : ..:ei_'chnvc.are the polyionenes. = . . . R L )
B . Polyionenes are; polymers having positively charged nitrogen atoms:in’their -
ki e packl__)oqe.:_;_l_‘hqy:'_may, I_::rpl_fepal_'gd;by_ -réac_:tiq'g diamines of general formula . -

e T
D—Z—

with dihalides of ‘general formula L
_ halogen — R? — 'halbgen _

where R may be fhé same or différent saturated or unsatﬁra'ted alkyl 1 -aik'
or aryl groups, with from 1—100 C atoms, preferably C—C,, ai& cgt(t;f(‘)erab{;

20 aliphatic groups, and R* and R? are as for R apart from having one less H atom. 20 |

| The polymers have the general structure

- !I! Hal® R Hal® o
—IN R:' "I‘ R* — :
L . -

where n preferably gives dlymﬁrs of at least 1500 average'r.nok.ecula-r w.ei' htI
one specific case N,N,N'SI'- ne diamin cacted with -
- hexan% e NN tetramethyl.ethylene diamine may be reacted with
o The halogen may be Br, I, CT or F, Br ‘being preferred Tor the initi
preparation. The halogen may, however, be exchangedgb)? treating the ion:nénvl:iltaﬁl
- a known halogen-exc ange material, e.g. a Br-ionene can be converted to an I-
"3 lonene by treatment with an aqueous solution of KI/I,. The halogen used may
affect thq water-solubility, a Br-ionene from N,N,N'N! tetra-methyl ethylene . 30

25



The hal ogen may be Br, I, G or F, Br being preferred for the initial
preparation. The hal ogen nmay, however, be exchanged by treating the ionene
with a known hal ogen-exchange material, e.g. a Br-ionene can be converted

to amt=—Tomeme Dy treatment W th an aqueous solution of [err]. The hal ogen
used may. 30 affect the water- SO|UbI|Ity, a Br-ionene fromNN,[err]
tetra-fgthyl ethylene 30 6

1,479, df ani ne and hexane- 1, 6-di broni de bei hg wat er-sol uble, for

exanpl e, " while the corresponding I-ionene is water-insoluble. The anount of
bi oci de maygbe from| to 70% w,. nore P42 ul arly | to 40/ of
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1. A process for coating a surface capable of underwater use w th wax,
characterised in that the wax coating has a thickness of from5 to 500

m cronmetres 35 and contains at | east one biocide dispered or dissolved
in: the wax which is 35 effective against marine weed and/ or shell growth
when  di.sgggexsed or dissolved. 2. A process as clained in claim1, wherein

t he bi oci s water-insoluble. 3. A process as clainmed in claim2, wherein
t he bi oci is fresh water- insoluble. 44. A process as cl,ainmed in claiml1,
2 or 3 whereln the wax coating has a 40 thickness of. from50_to 300

m cronetres. g5. A process as cl.ai rred | 1,429,2m 1, 2 or 3 V\,herel n the wagw
coating has @ THrck ol Tre(,)(m ) Je OB o] crongi;r e§h > ﬂ%r OCess as
claimed in any ofgg ?g;’;”"}‘o f')m FeteRimRe thecPEResEion 8T fhe CRBPAMBiL e Yy 5

nol ten wax. 7. A process as cla| rred |n _.any of clalms | to 6 whereln t he
biocide is thermally stable u amale «% S 0 legl ainmed in any of
claims 1 to 7 Wnereyﬁ Ltﬂg’: a% polpacld prroces_§ as -
clainmed in clalmjh dﬁéhdm,ip‘imﬁ( %n\% ke

cobal t, manganes e(deerson Isurre}l)soluﬁo wmw pmheaZSnﬂdZMrNaﬂl-bsothn dﬁnﬂs wher e|' n

th fth fesalytio powise 20-thg stirged solntion wj
cl'ai med i n clgai m §gf°f “?& VS PRS0 port wﬂmgﬁwrﬂﬂe}?ﬁé@m vt

’lS

car boxylic aC| d having from2 to 100 car bon atoms. 55
12. A process as clai ned |n cl:aj m the aC|d s apolyrrerlc acid
having an average mohagy °‘°2@°'§ﬁe Y‘°??"‘ . %ﬁﬁ,‘process
as clained in clajug i%) Nmet&meglyp, ,ﬁ,@gsfﬂ wafsrpr ocess

as claimed it anyTlufremtlan mtthretw@s Shrmﬂévrdmmmtm‘titmonsqmﬂﬁ@wred or g&fm c

compoundhavi ng o YIRS e B dcgersy é’fﬁ;&%‘;ﬁeﬁ"g@;@% S, 60

d, Nor O 8. in 0.4 MKBr. was 0.0109 m’/kg
exanpl es describe the . prepar atlon of the corrpounds used - in Exanples 9 to.

12. Exanple 13. Preparatl cr Exanpl e 9. -
40 g of a poMynethagy: %@mﬂ% m‘m&s é‘g urth '5
diluted with 15036[\;603 eni 1 othe
stirred. (Sil ver souls Qtihmletkr‘%rmomdpmwhsol Jdolesit chixbyred Bv@&tmt mmeNa

e R g SR R

pol y(zi nc met hacrodiat m)[lmterl al 1 was. | sol ate
10 Exarrpl e 14. Prepar atlon of polyi on%r)l‘e (ih|é)l’l de of Exarrpl e 10

L e Preparatxon of poly (mckel acrylate) of Example 12. L o
30 Example 13 was repeated using polyacrylic acrd instead of polymethacryhc' 30
_acid, and nickel nitrate instead of zmc sulphate. . -
: 'WHAT WE CLAIM IS:— - '
. 1.-A process for coating a surface capable of underwater use with wax, _
characterised in that the wax coating’ has.a thickness of from 5 to 500 micrometres
35 _:and contains at least one biocide 'dispersed or dissolved in:the wax which is as
", effective against marine weed and/or shell growth when so dispersed or dissolved. - .
2. A process as claimed in- claim 1, wherein the biocide is water-insoluble.
S 3, A process as- clalmed i clatm 2, wherein the biocide ls fresh water-
o jmsoluble _
T 40 4, A process as claimed in. claim 1, 2 or 3 wherem the wax coatmg has a 40
- thickness of from 50 to 300 mrcrometres :
- 5. A process as claimeéd in claim 1, 2 or 3. wherein the wax coatmg has a
_thickness of from 10 to 49 micrometres.
: 6. A process as claimed in any of claims 1to 5 wherein the blOClde is soluble m )
45  molten wax. 45
; 7.A process as clalmed in any of clalms 1 to 6 wherein the biocide is thermally
'stable up to 150°C, '
l 8 A process as clalmed in any of" clmms 1to7 wherem the blOClde is a metal
'sa t Lo .
_ g rocess as clalmed in clalm 8 wherem the metal cation is copper, zmc, 50
;mckel cobalt, manganese or: tin. :
. 10. A’ process as clalmed in cla:m 8 ord wherem the anion n of the salt 1s denved .
2 from an organic. acid. '
: -~ 11, Aprocess as clalmed m clalm 10 wherem the acxd isan alkyl alkenyl or
55 aryl carboxylic acid having from 2 to 100 carbon atoms. 55
: 12. A process as claimed in claim:10, wherein the acid is a polymeric ac:d : '
_having an average molecular we:ght of from 200.to 500, :
- _13. A process as claimed in claim 12 wherein the acid is polyacryhc acld
_ " 14. A process as claimed in any of claims 1 to 7 wherein the biocide is an -
60 ?:rig:i.\rlnc c?)mpound having a blocldally acmve molecular structure contammg S, 60
or
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wat er .- 15 The reaction m Xt
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[err] and cC nsequently poured 15 into a 1drde excess of vrgorously stirred
acetone. The precr p| tated |onene was f| I tered of f and dr| ed |n vacuum at
60[err}lC (yi el @ 29,30 4
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filtered off and drﬂhe rinatio

viscosity of tige powssnmlateda O. 4 r was 0. 121 err Exarrp e 16: :
Preparation of poly (nickel acryl at e) of Exa 12. 30 Exanpl e 13
was repeated using polyacrylpg ggﬁ&i, &-rbg ﬁm gybic 30.acid,

and kel nitrate i nslzese(d.l m‘ol tmchl %ﬁr&dsﬂﬂun&lm ocess
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s at |east oOfjige ¢ Eiar E&%% atC50° (y&w 3/9 ywﬁmepzlyﬁﬁls_

Fective agai nsin (vhMKdhr. wse(domdf/du shel | growth Wnen so di spersed or
di ssal.ved. 2. A process as clainedin cl wherein the biocide is

nsol Ub' 3. Apr Oceslﬁ'elﬁﬁatﬁh%'f oh&he%réihm%ﬂzm@m the biocide b§
ter- |nsol ubl 322 o 5 moles) 4f 1 mmﬂ:sﬁnaw adeﬁaﬂo wiseCtoad stirced - 2 of

3 whefgin the vvax cﬁ@ (@105 le) N ene) digmine in 12.5
m cronetres. l‘%v‘; mt Qﬁgﬁ&‘ﬁm‘éﬁmx
coating has a lc sn wme et'm teré\ranf GSedditi

cl ai red in any of C\faaulmsat 40°C dyEldvxﬁes)e tnmsmn cfcﬂhdwolymesml b M KBr w5

nol ten wax. 45 7. A '& 85&&as cl'aimed in any -of clains 1 to 6 wherein the
bi ocide is thermally stable up to 150[ er Edafnp 1e316. A process as cl al med i n- any
of clains | to 7 wherein therdpamﬁoxdefpcsyanakeltakylaeoléf le 12. 9. P
process as cl adred |nEd‘ Panl "@ lig a¢idl dnstep °EEF§¥¥E‘?‘ha°2¥hﬁc 50
‘nickel, cobalt, marffsha ‘fif ;gsa O RS MBS Gl aimed in claim8 or 9
wherein the anion of tlhe\ Bfﬂcésslf&' claatihy acs uffmrrea@ﬁblerogaﬂddewﬁeﬂ ke with wéx,

process. as clai med ¢ ea{erhlm_ atbhhe'we# leﬁoo s or 55
aryl ¢ar boxylré‘5acrjffe a n‘;{E g@e ﬂrﬁhﬁﬁ% n . Which i B

ersed or dlss lved

55 12. A process as C cesdlasCelamBa i bfémt is ﬁat@r-xﬂ lyole:r | C
aci d haV| ng an aver agesbn'o weess as claimehin dﬁmf 2.owhﬁ€iﬁ thobi'm@iap(]ﬂﬂ-esh water- -
. insoluble
- 40 "4, A process as claimed in claim l 2 or 3 wherein the wax coating has a 40

thickness of from 50 to 300 mxcrometres
5. A process as claimed in claim 1, 2 or 3 wherein the wax coating has a

thickness of from 10 to 49 micrometres,
6. A process as claimed in any of claims 1 to 5 wherein the biocide is soluble in )

" 45 molten wax. 45

‘7. A process as claimed in any of claims 1 to 6 wherein the biocide is thermally

stable up to 150°C,

alt. 8. A process as claimed in any of claims 1 to 7 wherein the biocide is a metal

%rocess as claimed in claim 8 wherein the metal cation is copper, zinc, 50
mckel cobalt, manganese or tin.
10.A process as claimed in clalm 8 or 9 wherein the anion of the salt is derived
from an organic acid.
11. A process as claimed in clalm 10 wherein the acid is an alkyl, alkenyl or
55 aryl carboxylic acid having from 2 to 100 carbon atoms. 55
12. A process as claimed in claim 10, wherein the acid is a polymeric acid
having an average molecular weight of from 200 to 500,000.
©13. A process as claimed in claim 12 whereip the acid is polyacrylic acid.
14, A process as claimed in any of claims | to 7 wherein the biocide is an
60 organic compound having a biocidally acitivé molecular structure contammg S, 60

Cl, NorO.
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13. A process as clained in claim12 wherein the acid is polyacrylic acid.
14. A process as clained in any of clains 1 to 7 wherein the biocide is an
60 organi ¢ conpound having a biocidally acitive nolecular structure
containing S, 60 d, Nor O. 1,479,702 15. A process as clainmed in .
claim 14 wherein the biocide is a polyionene. 16. A process as claipeg in
any of clains 1 to 15, wherein the wax contains from1l to 70% wt. gsg’

- biocide by weight of wax. 17 "A process as clained in claim16, whg t he
wax Qgptalns from1l to 40%5 wt. of biocide by weight of wax.

5. 184 process as clained in apxmqﬁzclalns | to 17 wherein the gax has a

 nel ti mgpo . ote e . . §6—nm x 10
. by the net hod}ﬁ%ﬁj{%%@% Ryclai Yy é"@% i”!ee{hg§6ﬁﬂ%§‘ ter use-having
©.a wax coat il mﬁt o aﬁi fit of wek. 17roOm m cromatres and
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di ssokued. 201> mmm mta?;, B P ORMERERE v has e
characteri sstsrrmm ZlC aim4 . A surface as
clainmed in cl r&? m% mamlqgﬁﬁendsmtqrhee lblvro gﬂs& ggatglgm@athlcknts o

S
char ad@erl (?‘g effng %%‘st?nn e gﬁféefﬁgbw&4 ol 15. 22. A
process. as“m R k¢ TBish eth%%ékﬂﬂ d.su s as descrl I'n"the Exanples
23. A surf ace2@s\ sikfacenmdlaineddh elaim ﬂ99whe:hsttMaxaiak the abara@aristiesbed in the

Exanpl es. ¥fc 17 or 18 s _for Leants. Printed for
~ Her Mipest yj ?E%It‘gif ol ?'fEﬁ‘ SIXA “‘i&f 9’&%"?& Pi“é?%"pﬁg gton'Spa, 197,

Publ i shed by euﬁﬂ;lal descrised in dmg,phgndon WC2a | AY,
fr om whi Ch C $e.5 qmefycebgs chimed m;d:laun 19 substanttally as descubed in the

p es.
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