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EPOXY BASED COATI NGS The present invention relates to
novel epoxy based coatings such as priners,

wheer@saeat s and i nternedi ate coatings. The i NRENEPN6/010893

al so extends to the use of novel epoxy based coatings

and nmet hods of coating netal substrates with novel

epoxy based coatings. Epoxy coatings such as those

based on aromatic diglycidyl ethers of bisphenol A

(DGEBA) reacted with, for instance, polyam des,

pol yam nes or pol yam de adducts, the adducts being

based on reaction products of DGEBA and pol yam nes or

pol yam des, or epoxy coatings based on nodified DGEBA

(e.g. fatty acid nodified DGEBA) are typically used in
protective coatings and marine coatings . Such

coati ngs have strong adhesion to netal substrates and

have good anti-corrosive properties as well as

resistance to certain chemcals . Unfortunately, DGEBA
based epoxi es have | ow resistance to UV radi ation

causi ng degradation of the coating foll ow ng exposure
PROCHESS | BOR. THE: SEPARAMATIONN OFf CHheHEDROCABBOWSUWRESENT 1IN
light limts the overcoatability potential of such
STREAMEYS PREVARENTLYY @ORTRINDNGCOAt i PRODEYTEe BSEDSEMHR THE
to sunlight for an extended period prior to

PRODUCTEON®OF A PERPOSEANE 0HYDROGARBONNICOMPOUNDENBYE THE SE-
the nodification of DGEBA by certain fatty acids to

LEXTavE DIHEAY 2XeNIIor RgoBUireNe er which vi abl e
overcoating is still possible. This technol ogy has

beenTusedo s dh Ot aGivert iRt FBYadRB! i €dt KONSrodetsdifE the
the marine sector. In particular, this technol ogy has

skpurd tuss ast cegl -tﬁydpeéefibeﬁsx?r@gémr iﬁpt%@t@4 charges
over non fatty acid nodified DGEBApriners and

ulseker frgfl | s C B@'Eﬁucyi%nu S&f thl%q'fjbét%g’lé: Y ﬁty@rfo%lé@.‘il)on com-
particul ar use for top-side |layers of ships™(i.e he

pB%.E’thOfbﬁ} gﬁ'lé1 ué%l@@@%@et B?m@?’h?ﬁg?gn"‘@te%r tlld}?)of"sléobutene

gave a ropho wat er “repellent prinmer top-coat

@ taP 98&&89%&“&%nt"‘%’1‘?‘éﬁ%s§Pﬂaié‘oh@ﬂeé&“"2: %%.lr#sl in the

epOXI €S were acce or short perio

d
P%égtgi’% 4y fge"av%rayq Zﬁ%ﬁhgbgéga%?“%@%&%ﬁ%k cgthers,
h f k t bui | ik
Wik a%ﬁaﬁ%“ Jhe TREh R RIS HiBnRY! s%%&sl%t'lees on the
t.ot.al
oRa%. Ofatit G el o ﬁ%ﬂﬁ‘“ﬁ%ﬂr?deﬁgaﬂﬁeﬁ §&@ then be hy-
The s

dgf‘%{a'sﬁégﬁsi'&eféangs‘%?f‘étﬁkﬁg%a& cre)ea%%g%h? Griafh' T proauc

UB ga t sec Id| treatnent
w¥h 5F88T, 895 Stage
sections can be exposed to UV radlatlon |n sunl i

for EShs™erHp] eSPEHFORESPFROr 1G-SR ohl e SO Sziﬁc}on of
top-coat application. After such prolonged UV exposure
96F°@hée§na§rp9ﬂﬁ§ E@éprﬁéﬁaﬁﬁ e 98 QEﬁkﬂF?WQﬁnCY is

dry adhesion of_ the applied top-coat_ can
t@HFF@ﬁaéP@rPrQﬂHQQﬁQﬂHQan%ﬁ1$h@h%6b @Bﬁp fedhetheand have

primer coat can occur under wet conditions.
lewerhevaperatdys s e cPesi B3iRaPeasures for achiev-

unsatisfactory levels of gloss for nodern high-gloss
ingpFhéat Phiedtiveardtre kodtedgeel i PhaSandd liippo, F. An-

repl acenent of coal -tar epoxies with highly durable

two conponent pol yurethane coatings utilising

al i phatic isocyanates. The del am nati on probl ens

associ ated with UV exposure of epoxy based priner

coatings have also led to the requirenents of

expensi ve al kal i -cl eani ng and/ or mechani cal sandi ng of

the epoxy top priner prior to overcoating with the top

coat. Alternatively, a UV resistant upper |ayer may be

applied at the bl ock stage. Such a UV reS|stant Iayer

oy
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resistant |ayer as the upper prinmer coat at the block
stage is ained at preventing del am nation of the

wew@nsabit op coat fromthe upper priner coat POTEP2008010893

condi tions. However, the UV resistant pol yurethane

| ayer has poorer anti-corrosive properties than epoxy

based priners so that it _is not_acceptable to apgly a

G e ol N FRHRR | nERiTPafefndor t R MEPER) . 32):
substrate prior to the top-coat just as it is not o
adSEPHEBIR t1R e ycnkeRgl @f epBRY2 bl F nEPMPayBfs| angdhelimi-
bl ock-stage followed by a top-coat in the hull stage.
ARatieT if RNZSREem of at | east 3 layers (epoxy

prinmer, UV resistant pol yurethane internediate coat,
-anyedbptaan) iv tthe evolatddpitoyedf MgReb} Eees oftq hminimize
present invention is to overcone one or nore of the
alsorepquredtslveslogeer ding to the present invention

there is provided an epoxy based prinmer conposition, a
con¢@dcoednl isubshe acenteme use dfighineledide anphatochemi -
process of coating a netal substrate as set out in the
Clcailiy, dxarrented yvavisatanices of doubt, references to

"epoxy based priner conpositions” herein are

- ef edi@icEsn t Ont deC WIEEwOatbngentl agd ifidialatiediling point
otherwise. In addition, references to priner should be

t dFerHeO JaudreHt her pretop- coat coatings including
build coat(s) or internediate coat (s)

- Advantiagepeisé Y meB¥ulre® Useh$dqudier Dy i bRea®k ttiee necessity
invention, a metal substrate such as the hull of a
Q%hgfwﬁbmgcq%ﬁdp%ahce&bﬁ%r@@@sts% (‘cﬂatﬁ)urely hydrocar-
i ndependent "of the interval between the application of

o E¥RpERAEENIS paie  RE Wo8XPOSHIS @i IWePERdenls the
of the exposure of these coatings to water imrersion.

DR Jhil s advant age of the present invention is the
application of the epoxy based priner conposition in

the Rlock-siage’ 8ixg10euaHIRANL S BOLYWALAANE 1 s mpor -

epoxy top-coat in t ul'l” "'sttage wi t hout "expensi ve

f [ / Qt i.cal ' 0
SSH o EPER RS B gl A I (O P en votaeilicy
atn%e a?:()er {p%%lr(]:%n rag.?ll t t%e ‘I:O f r@fef’f s?rartié) é?&n%QfE COIiﬂ?OundS .

applica ore, e invention 1s partrcalar

sef [ reventing inter-coat.delamnatjon_in or., .
TRt bRl PhoiEee S ERRE A A e dstigrion ve-
resins, are resins i.ch can .be produced by t.he
SR RS E L BAES O GHAHAD bSERTerth dfopucane, and

araffinic hydrocarbon chain (fqr exanple, diepoxide
oREFRPSd FREMEBATEIEIRIOP TS PHGTRA neehehee eanrelas
as a-w di epoxy pol ypropyl ene glycol. Mre exotic,
t&i"@pwtr‘%%%stfieﬁgcg%e %ﬂt t‘a?eP%BFePFﬁi Odd &b 3FHY catalyst
cycl ohexene di oxi de, 3 , 4-epoxycycl ohexyl net hyl 3, 4-
fepokey HraRIEtHab RE cGrfox Pyadrecazbons with a high octane
epoxycycl ohexyl) -8, 9-epoxy-2 ,4-di oxaspiro- kg. 51 .
nYREeEanee s psed- FpoPPrsetdrSsen (By| CUMer , Api Martinez,
4- epoxy-6-nmet hyl cycl ohexyl ) adi pate and resorcino
Carglly Redy- Seih&ng -&x Rér r83)ns enpl oyed can

contain nore than two epoxide functional groups per

mol eEbeemainc prableporidiaddy ladyiproinrocefsigy i idye to the
et hers of phenolic resins of the novol ak type,
fpchnithehensitly i gF 9wl vy | eevhepnpental, regaledticas;p-both of
hydr oxyphenyl ) ethane tetraglycidyl ether. Another

cl ass of epoxy resins conprises the epoxypol yet hers
obt ai ned by reacting an epi hal ohydrin (such as

epi chl orohydrin or epi bronohydrin) with a pol ypheno

in the presence of an alkal?. Suitable polyphenols

i ncl ude resorcinol, catechol, hydroqui none , bis

(4- hydroxyphenyl) - 2 , 2-propane, i.e. bisphenol A ;

bi s (4-hydroxyphenyl) -1, 1-isobutane, 4

, 4-di hydr oxybenzophenone ; bis (4- hydr oxypheny 1-1,
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pol yepoxi de is a polyglycidyl ether of a polyphenol,
such as bi sphenol A . Another class of epoxy resin

waongiostis1t of t he hydrogenat ed epoxy resin baseBCDEP2006/010893

bi sphenol A such as Eponex 1510 from Shell. O her

cl asses of epoxy resins are the pol yglycidyl ethers of

pol yhydri c al cohols. These conpounds may be derived

theonsmhtb%m%y@ﬂoeeéﬁ@&how% Evﬁypéﬁéogwc&}nd sulfuric

di ethyl ene glycol, triethylene glycol, 1,2- propylene

agliydol are | eRCBURREREIgl jepFidersblgendaffiryities, which

1,2, 6- hexane- triol, glycerol, trinethyl ol propane,

caned tisi slr(asrwﬁymm%yépéhém )futzn‘e_h E%@pﬁ’ﬁ@ceﬁs with hy-

detailed list of suitable epoxide conpounds can be

dfr@tiridlqrnq hac hdndwsokso A thev to:foaqym of this acid, espe-
" Epoxi dver bi ndungen und Harze" (Epoxi de Conpounds and

cRedillys)in $upuvigdred/artemy, Bord i thas5ssithapebfuricaadid, as
H. Lee and K. Neville, "Handbook of Epoxy Resins" MC

aGrasulit loBodke ChapgaypriNducYapk dI82RE ssluglgasasevell as

as C. A. My, "Epoxy Res ins -Chem stry and

thec koolsdge radihr cadrdoekiker ,ndtnore Nefv tfoe keatrell Bas| e,

1988. Typically, the nol ecul ar weight (Mv) of the

epoxnltesnative30Prd088sEsefrdabl goltile amv@nida@malysts are
relates to an epoxy based primer conposition, wherein

bbgegeﬁi@%lrcgfédl et bt Eehenebmhedticgbiciahll ifdteility has yet
BA Preferably, said epoxy based primer

t%O%EO@bHdQ@%IﬁﬁﬁxpaSEd on an aromatic diglycidyl ether
of bisphenol A (DGEBA) . Suitable epoxy resin curing

agenis niaclbuds e gﬁ@cﬁﬁﬁ: 3y gl y arjsies on Ttlee other hand,

pol y- anlne conpound nay be any am ne conpound that can
%UI tabl eq'%ntpﬁciféébmﬂ ggeﬂ‘brfeorr&ﬂlw §88i Ro its octane

nes |ncIu e” al i phatic” am nes,

c?ﬁé.(.\tja%l LARRLIG amcf\ﬁ? t1BE ORBLLS rafl Bgian@r Nt i FRON) and

am nes, 1 mdazoline group-containing polyam noam des

cHRS FAb 4} ;Eﬁée‘tgarPé RNLAS foRS! d8e oMY larkp {Selating

e conpounds are’ part e genera state

st S OV AP 8 B
987, .ch 6 f

FTMEE SN et éﬁeﬁﬂg giag in-

SR o BB RGBT O 3 88

ain further seconda%édor tertla am no groups .

w%ﬁﬂt&HF§e85I§&MHﬂﬁ?qqﬂﬂ %ﬁndes (from
| i phat di hat
ettt A —

pol yoxyet hyl enepal yam nes, pyl e nes
wakd FfPi’i‘é‘é%@W@H&ysn aﬁﬁ S%Hfff f%le e‘sg} neEoducts
or am ne adducts, such as am ne- epoxy resin adducts Y
C8R @earﬁfrf@g%wscoﬁvﬁ. Hyérpae@eteapb&fr Avmallgd “polymer
exanpl e, the am nes can be selected from
gaépﬁéﬁﬁalkylene pol yam nes and pol yi m noal kyl ene-
pol yam nes having 2 to 4 carbon atons in the al kyl ene
gr oupligpaenaveataonunbepceages agid@gy eéppccurately called
polynmerization of 2 to 100, other exanples of am nes
poapmBrikafean, it ahbhededingpd i s hnk | vepei midely used
di am noal kanes having 2 to 40 carbon atons. In
iaddihe on 30sdi dandi nes0gan fiee acanvphhing akewrdeohbimgg Cs-Cq
at least two primary am no groups, each of which are
bonded to an aliphatic carbon atom The curing
conmposition (i.e. the curing agent and any additives
prior to mxing with the epoxy resin) can include
these amines in an anmount rdanging from5 to 100% by
wei ght, or for exanple in an anobunt ranging from5 to
80% by wei ght and for exanple in an anmount ranging
from10 to 70% by wei ght. Exanples of suitable
pol yam nes include: 1 ,2-diam noethane, 1, 2-
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1 ,3-diam nopentane, 2 ,2 ,4-trinmethyl-1,
6- di am nohexane and 2 , 4 ,4-trinethyl-I,

wo2ai7asilaphexane as well as industrial m xtur eBCT/ER20060010893

, | -am no- 3-am nonethyl-3 , 5, 5-
trimet hyl cycl ohexane, 2,2- dinethyl -
3-di.am nopropane,_ 1, 3- bIS (am nonet h %% ycl ohexane,
oletdngnilfhQ GtRhdiRs - 1'”? kﬁ’%o?%ﬁﬁ %y?? B%ﬁz@ﬁ@du‘:tlon
bi s (4-am nocycl ohexyl) nethane, bis
of4 BarAaRR B W FRyR| BRERY PFLABEhAELEY. R AMe-17) but
5-di am ne, 4-azaheptane- 1,7-diamne, 3 , 6-
Wdltélza%)cbaﬁé- serg i Hm He, (difference between RON and MON)
benzyl oxypr opyl am nepr opyl am ne,
dgice ttioy It Bygedpy |AE g1 Q@ apureg ¢H)thejrroduct (J.H.Gary,
(am nonethyl) tricyclo- [5. 2.1.02, 6 ] decane, 3-
Gmit. hyland®re rkz a pdattaes-elm BZQﬁJ'gming;,: 3I‘e,chnology and Econom-
6- di oxaoct ane-1, 8-diamne, 3, 6, 9-
it ox dihdet aned 1, Ddlikel aniewe, Ydrk7- diogadecane)l., 10-
diam ne, 4,7, 10-trioxatridecane- 1 ,13-diam ne, 4-
am nayetilkewl- bleF-ichisammncdc tearee 0 2i-dnnen i Ze@tdye -thaibly pro-
di am nopent ane, 3- (am nonethyl) benzyl am ne ( MXDA)
pYlehen noriethyivds cialerd [¢x Lidhtly higher oligomers de-
hept - 2-yl ] net hyl am ne (NBDA) , polyam no i m dazoline
pevaingm on 140 , pascaek! wsedli ehhyl enedbuttehae whRchA)mainly

,triethylenetetram ne (TETA which is a m xture of
gS.Q\é%r adimoty apuhes)s , apPrRaysetddd@irirtid@nbiie a considerable
di net hyl di propyl enetr iam ne ,

brRtRY ¥F MARMRY ls13gdMy PPyl am ne (DVAPAPA) , N 2-
q%anlnggihyl) pipera2|EL (N AEP) , N (3-am nopropyl)

pi peW@Eh”?af‘@i@@I&‘?n%t@e@ml% @8' lifk MXigomerization of
i sophor ondi am ne(1 PD) , diam nodi eyel ohexyl'ne thane

%:E/BC%VE edi nBt hXE }ﬁmvﬂpdﬁﬁé@l Qﬁgéylré‘@é@ﬁﬂ? Ehar 98 Ncarried
t

étra xamet hyl enedi am ne (TMD), bis

P@r 1aq! trmgatfjégl WL ngpg%agéf@ﬁw1se or in continuous, ei-

i cycl odecy dlan1nocyclo exane,
H6 b ”ﬂpi%"i’%%%#%‘i*gﬁe‘%ﬁ% R, BB ompratures
ATy, Yol bl B e e S e o
gﬁw Ilenﬁ.I% Iﬁaﬁﬂqzlne 1Fe1)'12|tfhaem %Zn?tog in. g%’lllléd’. phase,

yanlne are avai
for exangF , under the trade nane Polymn. Also
8§ ¥o

ifi ReGPE m several anines are possible. Primary
al i phati.c noam nes_can al sq be,added to.the curin
conp ¥PﬁF8wD?§k i&ﬁ ngﬁ &3h s IPHEFGGE 3L LA pPation
unbranched 1-api noal kanes with for exanple rated
DEPRGES Kk cAPOBRLBIEo D cAPBBROGNGAS. BhePACEREPTLC. acid,
representatives of this class of conmpounds al so are
geRPF B4 ¥ aFHPPRATRESs OTNGn S HG | (P Te)@AdIRAS iKicgSRfgunT) - oF
| auryl am ne, stearylam ne, palmtylamne and bip
cahiAB-eXPBABIEr ACHShJaR e W bRERERedldrH r%laan%%f con-
are suitable, for exanple 2-ethyl hexan-1-am ne or 3,5,
dstipnaetRy Hexged -GompRIe@nvAbh SUPRPAked phosphoric acid
met hoxypr opyl am ne, isopropoxypropyl am ne. They can be
behpl dyedtentisyidliatieyperagsirg ndRAuREes@re n (50-100°C and
particular in an anount ranging fromO0.1 to 10 %, and
0f 3r 3eMaapWéthnresparsute P8Rgi2Rg °Cr emdl 3-d 05 MBa YThe
anount of epoxy resin curing agent depends on the type
of curing agent selected and the type of epoxy resin.
Typically, the higher the nol ecul ar weight of the
epoxy resin, the lower the quantity of curing agent
required. The skilled persoh can easily find the
quantity of curing agent required by considering the
equi val ent wei ght of epoxy in the epoxy resin and the
equi val ent wei ght of active hydrogen in the curing
agent . If approprlate the curlng conp03|t|on or
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di benzyl ether, tetrahydrofuran, 1,2- dinethoxye thane
or met hoxybenzene; aliphatic |inear, branched or

wa@yalzios7ier m xed al i phatic-aromati c ket ones harcTgP2D0é/010893

20 carbon atons, such as butanone, cycl ohexanone,

met hyl isobutyl ketone or acetophenone,- aliphatic

linear, branched or cyclic _or m xed aronatic;alhfhatic

al coRSHSThRATRILYSES 28°c&lh GtdRRcdsdeh Literature, both
met hanol ,, et hanol, butanol, 2- propanol, isobutanol,

i fels BefrRyRsalte8Rel andefRExyprdygSoloforsulfonic ac-
furfuryl alcohol ; aliphatic linear, branched or

idgo| is@dosAfibeed dhes Skl igraa e er shiged gsides, zeo-
met hoxypropyl acetate or DBE (di basic esters from
1ogeent , L ncrinated ernmiidrigwityre ealynieffat €tend none of
glutarate) ; aliphatic linear, branched or cyclic or

tinesed catondy $ts ahiopieateirc air soarfsonsesabheds arp| iedastrial
xyl ene, heptane and m xtures of aliphatic and aromatic
prypdressarttorise heet ngpa Bei Linngheanges eabnl esi@Porred phospho-
under nornmal pressure, as well as |owviscosity

rdeurridng-F .ndaenmgeas, nMaro-xolefhins f cCherh detwyyleand Technol-
resins. Aliphatic al cohol shaving one phenyl radical,

osych apebgaayh @hreslaql ,0xdfophenpaygpsopE®-256)3- dhdl ,that of
3- phenyl -1-propanol, 2-phenoxy- 1-ethanol,

cathlen wes Zndr epandchad-fenpydrodapbonarebe .2- April 1973,
phenyl et hanol, 1-phenyl-1- ethanol or 2-phenyl

173ypropanol, are preferred. The diluents can be

enpl oyed individually or as a mxture, and in

part ipgbmarend) praguebt gaand Nt f ke wl ttha35m¥6 Y problem of
wei ght, for exanple in an anmount ranging fromb5 to 25%

thY Wi Blde saNd ifeQr 19X MY &ddt AhATUMRS AN NSefEOM dfes of
to 30 % of the curing conposition. The pre-cured epoxy

neQRROShtigPheds IR Wd NG GRITROSI4d QUL BY; @) SO COPL 2b9) and

auxiliarires or additives such as solvents, “col orants,

t@t?%fnl@&sm(ls%l Clél!\ﬁlrt%l @fafl:@%]?réf El@oib%ieﬁil%m Sire produced
stabilizers, defoaners, extenders, plasticizers,

(S B A IS o P OB S cceny ouc

fl.anes i - addifi . .
ST ORI, RO 908) Y 40T ot ng and
(BRREERE] QR QU0 01 NS SOmeE ) O SCUAIBAD, o rax
SJTEL Al 8 e ASERl @ LR A S N N e

400C., nore in particular from3C.t.o 200C . ver, o
SERBCLY FRYCGF R Sep ey SONE Ay RGP T Hkes bl Gak0°C) at
after. the addition reaction of am nes or_.amdes wth,
thhe TGt | GO e, SHRE ChSAE B o Fhaal point of

equi val ence rati o .of active hydrogen in the
rﬁEPﬁ@PéﬁFSQ 88f7PddRESrel ative to the epoxy groups

contained in the coating material (i.e., the active

hydr 5§8n RIPRIRIXy Or otipdHELRe) the frefetdry Ph tPeigomers

range 1:0.5 to 1:1.5. Ot her Conponents Any sol vents
higbgri fhpRedpPe¥ent o PEETENERISFe LOMEde B R 2F els, on the

capabl e of dissolving the epoxy resin and_curing .
ophent .hamdmRePToR} e e thpdcadar®bndhsucal agomgrigpsion of

or xylene, ethers such as diethylether, chlorinated
iaghubenebo®s satdoadndiicaitesr oie Lhaasaspre (C.T.O’'Connor,

tetrachl oronmet hane, al cohols such as isopropyl

al cohol, ketones such as nethyl et hyl ketone, esters

such as ethyl acetate, etc. The amount of sol vent

depends on the application but is typically in aratio

of between 1:5 to 10:1 by weight with respect to the

epoxy resin and curing agent . Specific pignents are

those generally included in corrosion-resistant

coating materials. Various rustproofing pignents can

be used. Exanples of extenders include genera

o s s - "
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and cal ci um car bonate. Exanple pignents include zinc
powder (Zn) , zinc phosphate, alum nium powder (Al) or

waeews/oftisners (ZnO) . Ot her pignments that rmay PET/EBBU6/010893

i nclude m cacious iron oxide (MO and glass fl akes.
Catal ysts for epoxy resins can be tertiary am nes .
Phenol s can al so_be used as a curing cat al yst

a

| ,
Mex iR 3@ oK dlidi ThoweanRc| doR! ahtFalaggifg(4RES) ,193) . This

antisettling agents, anti-floating/anti-flooding

&t £ ARFHOSFRTROEME aht | ShtPpthy Ayehex, thadekhpRgot an
agents, and matting agents. An_exanple of an ,
viled@shi BPancEsand | f9 &§dAd iokeraiedhan cche gasoline
bi s-am de thi xotropi c agent. An exanple of an
rawtli-fl oating/anti-flooding agent is an aliphatic
pol yhydri c carboxylic acid with addedsilicone. An
exanplrenofwhat adirg i speand igd akovopphere agenevidently great
speciality vinyl polyner (such agents are avail able
ifrteme&is uitot obCheni gl 8, netwd dangriirzeitiide Pspeesonof isobu-
6900- 20X, Disparlon 2100 and Di sparl on 1950
treespediiatel ) 1lowshehepoxyntiasels pofmar tigtpastquahitofy prod-
the present invention can be manufactured in simlar
Ut nethroudan refi iy sdteny selert bbitbsed on an
epoxy resin. That is to say, all the constituents
ot heByt ket Witk legeddledt Bveri e 2Ht ibR epaxy¥ion of
resin to forma coating solution; the curing
iGIRASHd Oh atweepretefbUbgd mdetrat eSQueaititoied h6f linear
like, is used as the curing conposition; and coating
a$l Wria@R R LWIHK £ UMOHA 1PN tige#E Xeghé "pREBateiyn of a
before use. In other words, the epoxy coating materia
FEURAY | 88 Qf1 idendFesant LOYERLiQR1aAE HERAr @thich is
as a so-called two-pack coating material. As noted

AU 198 Ny Ao WA TP K N ELPAT I(DgsSYStAM | Bradeptadiyt Keree of
pre-cured epoxy resin based conposition and the curing

e : . . th ii
R A R 0 5 an be carr i o
: ! . H
Col | ehed A NOAPRECARLON SELARHS HdEL AR Uiarogenatea
Cthi . . ; L .
ok e dhfat el REtEARpan ba pLORuERS Lt o nigh oc-
usable tine is eneralk&p&Oigrunes to 8 hours, and in

LERE SHERSGr 2L oIMe e

e coé?ing material is from3

0 (r) di A Egy @gﬁﬁ@%g’%ié}% A (rﬂ?ey i C%%br%iaj{ 4 e?%to ;Véhtzl? af ??vent ional
f 8 to 24 hour.s. .Th t hod | yi i o
M09, 1358 | SEARE RS i BCESPEBAG . 1 AN hh o phsigider, *MMono-

Lnvention_is a nmethodwherein a topcoat is forged aftgrf g
odetp@gst RGN A%y eC WBen fOTTRANYN eSS, Oxtord,
obj ect _being coated. A distinguishing feature of this
PREENBA5I's that the topnpst surface of the primer |ayer

is formed using the abovedescri bed epoxy based Eriner
conp8Sit ildn Wit EHel YvBREPBRSS Notl@tigat L t hBdigates the oc-
preventive coating, primer coating, etc. may be

tapgl i Bambert PG utedatize thelbbpecPaisatse ebatrme | rE the
t he nethod of applying a corrosion and UVresi st ant
pProdiichg o idiedy tbyt neapsesdntthavenerens. apbiegdt of the
the topnost coating of the prinmer layer (s) is forned
piygseppl thvgntienabove- descri bed epoxy based pri ner
conposition of the invention. The thickness of the

coating filmfornmed by application of this epoxy based
prinmer conposition will vary according to the intended

use, etc., but is typically 30 to 800 mmin terns of

dried filmthickness, nore @¢ypically, 30-400, nost
typically, 50- 200nm . As noted above, drying is

generally carried out at ordinary tenperature and

drying tine is 8 to 24 hours. The priner may be

applied as multiple layers. It is therefore al so

o,

o .
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structure by applying the epoxy conposition of the
present invention a plurality of tinmes so that there

ware@7meiisi pl e | ayers. There is no particul ar PCT/EP2006/010893

restriction on the quantity of coating applied each
such time, but the coating material is generally
applied so as to give the aforenentioned dried film
t hi ckness of 10 to 500 nm PRBLEader . A topcoat that
is typically used after the application of

COTTOSION-TEsi Stant coatings can_ be used The N
opcoat f oPfR%hn a _toprost p Cher Iayer“&ﬁgt has bB&n(C)

rired—theanmer—descri-bed—above—For—exanptT;

+ I~ ~

At 1oy et o A Head oo H | Qo HEP~N
atrry Tmatccrial USTU A5t IIC IJI 1 IIC'I—I a_yC| B OIJCLI T

Nsorpttase of t opcoat coatijng md0Brial $ i nclQ@e th

t

f a
cidMisebiteerfal topcoat material 1©8n be|used 8ver the 100-105
c

e

ose 99

acad an a1l _hacad ~aat i Aac | o/g n| | nhthal i ~
AL EAYA] JTT JT 0 A>T Awpw | \V AW A v u sy | \J, 3 Hll‘- IWI A%

dstinghutends cone al kyd rgsi ns,10phenoll resi8ls,
bl ori L rubl : : :

175-185

r

C 7
epoxyogepatdadri-isobutereexy rlesi ngp1vi nyl chl ©02 de resi mn80-180
pol yuret hane resins, fluarine resins| and silic

nodified resins. Acrylic resin or vinyl resin

" ant ifheulgig- et | digFect WBECkhei ideisdte athast bon of for the
organi sns, may be used as functional coating

JRAHtAlch HNDOY BpHEhoERbbNY PRESENRI, S ireROXYusesi 6§, rang-
pol yur et hane resins, alkyd resins and acrylic resins

1ML M i eWw afbyzafath %@@l}'ﬁ Riref o add s }%}f*@valently con-
top-coat is non-fused i.e. not applied by t

@R ideAtd O faraad &QecﬁOEokn%@ncpﬁrcﬁamm &Pahi§H-octane

For the av0|dance of doubt, references to "top coat,

i Bgz ! tﬁs 5@1&5&@& e J1R1 9RAs%d 0 iR tion of
oat applled difectly (1.e. wthout an internediary

's%\b%{t)en%ve d %4%8@% £09PXYn based pré f@éa@@ﬂ@ﬁshé' BArried

coatlng an not primer coat or a build coat

a{,;y epg kAl £35 ogfeegeﬁwefvy Sf ggft %&fggdbﬁaheh&a' SiN&tH1s and

IS typlca 0 um per | ayer,
”%%‘%st %R %a' Jamﬁ& rﬁyé’é 8 | ¥av@03 20898} ratio
i's genera carrle at ordinary

erature and tlne |s t
alEL é’&§e o R Srﬂ 3 earileerln e t%%%%%‘?guﬂ%%%okggn 0-01
plie | tiple layers, .The present invention

a@%a@ﬁ? eﬁﬁéﬂ? it e %é%MEen formation of the

t opnost er_and [ ication,ofthe t coat to

be I&ﬁgF%&ﬁxa.aﬁ#&cﬁﬁa??égg?gaQBhstPSF i FHG £33t of hy-
clear, but it is clear that adding_ZnO t hi evels

AT SRS ﬁﬁﬁﬁﬂ%ﬁmﬁﬂ%ﬁﬂ@%?%ﬁl%%ﬁgacvl%n h%nggﬁé it has
primer, | ayer-adjacent topcoat |a i nterface_even

bEREn REHIRA ngﬁi @t n%gi”@ﬁl g sg"f‘ﬁ?lgf’ﬁentetbe TRECEpOGAD e
coating material conposition of the present invention
cgnyes teLc Y ehe2 g RkeE dﬁtxh siseRpkene | dptfatthsyRydrocarbon
when used as the priner %er in the application of

PESANSSI GH tIRITUA %ﬁﬁ%@%nﬁ BoREFAPS. VPAYSar thicut @ theretore
because the tinme interval fromformation of the priner
praferabdeapi® i eAfP6h Nt RETLE6PERAt tRARIREMongPemaRnS of
there is a greater degree of freedomin topcoat
papplisoaeirdrattian hiathdrio. intesgral ngineax helpfaentin order
invention will be particularly useful in the

tapfavoati cheooverarldsicmtanss imtuar ottt kee ge
structures such as ships . Suitable epoxy based

top-coats for the present invention may be based on

the epoxy resin prinmer fornul ations detail ed above

with suitable topcoat additives known to the skilled

person such as col our pigneht and gl oss additives .

Pol yur et hane Based Topcoats Suitabl e pol yurethane

resin based topcoats are described in Chapter 16 of
"Protective Coatings Fundanental s of



10

15

20

25

Chem stry and Conposition", Hare, Pittsburgh, 1994,
the contents of which are incorporated herein by

wo edogrnemise. The pol yur et hane top-coats useful PET/EP2006/010893

conbination with the prinmer of the present invention

are typically two pack curing type pol yurethane

coating conpositions derived fronthe conbination of
sui t W% PEP§GEFS aﬁiaF§%éy&H%E%%“kﬁﬁﬂh Ps t#PLkeH| &P cuts
person. POLYOLS A suitable polyol for use in the

Megdtloat QRﬁﬁkEﬂQﬁohﬁ?%u%a%%lyh?ﬂPPEeﬂ?drBX?PtEBﬁpoBHEUteneS
having at |least two h droxyl roups in the nol ecul e,

Ml safoinpted gng ARIRONMmsat ur at ed

pol yest er pol yol s, polycaprolactone pol yol s, saturated

or uRddthaustedd witHgodiar it yorof aspyrgeisd-ansli avaglable for
al kyd pol yol s, am noal kyd pol yol s, pol ycarbonate

g yippliace | ehespobguksmspoltyiet merstpatguien apoxihose de-
pol yol s, fluorine-containing polyols, saturated or

ninsiatqur &treth pdehysirogenediion ppkycapselsacbdneisesparaffing,
saturated or unsaturated, oilnodified or fatty
farcind -Fagd i igds ,al Jyehm ezragk ang noal ydceeses, for the produc-
pol ycarbonate resin, acrylic resin, polyether resin,
tdReXYof epiute pOsybuethanesuddsi as adld ulergdaaetahe of tert-
butyrate and fluorine-containing resin. Particularly
nutsfler s ecool y qlrenar eosat He atteGhciingnsat uvaBed and/or ETBE;
pol yester polyols, polyether polyols and acrylic

ROt rddce g ftd € U bk YedWtef St Hiee DOl vk Sc8htent of iso-
acrylate polyols . The acryl ate polyol is not

R Wy 114 Hedst hpdeatb HUtadreshdien &y pawbydi g, pol yol

having reactivity with polyi socyanate and exanpl es

t hereof may include conpoupgs) ©Obs ai ned by

pol yneri zation of a m xture of unsaturated nnnoners

co| ect ar*l ‘F rom-bynsatyrat d mmnanny on
T UT TIT A\ | TTOTTOTTOT \J ‘DUIII. Ull |W||

Rydr oxyl group, Stearat ur ht edFﬁ@noner@ehyéfﬁ%nﬁt'Wg an Pure
acid group, andnggmﬁg unsat ur at ed pononers. SU|taQbBMene
ate* otflyots_are nydroxy. G- 2[al Ky 8 [al k)

a g arrpl3é)35Q)f acryl 3 pol yol s 4%%5? ude > 90

hydroxynethI (neth)acrylate, hydrpxyethyl (netih)

gcr ylpatepes hydr oxasps@py! | (metehgp acryl at e apd <10

kydroxybutyl (neth) acrylate, hexahe di ol diacrlyl ate
fad—trrethytot—propane—triacrytate—Cther —acrytate

nobgtorated Reijude &1Ret hy| ol h) fcryl4¥% <1
i et hyl enegllycol nono (jmeth) acryljate, and

polypropylene gl ycol nnno (nmeth) acrylate As nentioned

abov Iate are I . . .

co- ngVHE?% Feat, Sgph éi‘%?%fsay&&%%ahe%olefms
c al k C O- 8 acryl ates and t

180|ﬂdgh599ﬁleﬁ?s %hﬁ( éﬁ - %ﬁgiﬁf'ac XiemUSt be

ethyl (nmeth) acryla prop ne | at e, I
e@ﬁfé‘tlﬁ)"&&@r PWafieanss cﬁ}SH %ﬁ%et%moa"cﬁ ?‘t‘i‘%‘b‘buw‘l’r exam-

meth) acrylate, 2-ethyl-hexyl (meth) acrylate | auryl
aﬁeﬁﬁ V&@Fyleﬁtté’acﬁl&é’t ks (sr?éﬁﬁ'—)tlé’@r yredrogenafoml

(meth) acrylate, (nmeth) acrylic acid, crotonic acid,

i t acSArETased, andherlel e, CrahefEogaraongi K@y be present
fumarate, dibutyl nmal eate, aryl al cohol , vinyl al cohol
1§stéﬁsﬁy§§rﬁéﬁ1§neﬂ§l YREHOAS SR of (Ca boxdA§ Py weight),
acids, e.g. acetic acid and propionic acid with vinyl
dapeohsng P athe aedd Ipjgnsyardbnthendhels sepRrras-ion step.
styrene, a-nethylstyrene, vinyl naphthal ene,

but adi ene, and isoprene, nitrile type nononers such as
acrylonitrile and nethacrylonitrile, and acryl am de

type nononers such as acryl am de, nethacryl am de,

N- et hyl ol acryl am de, N , N8 dinethylacryl am de, and

di acet oneacryl am de. Suitabl e polyether polyols and

their manufacture are descri bed, for exanple, in the

Encycl opaedi a of Pol ymer Science and Technol ogy 6, 273

et seq. , in Kirk-Ghnmer (3rd edition), Vol. 18, 633

a ”~ o,
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| SOCYANATESThe pol yi socyanat es which can be used to
crosslink the polyols when used with the invention are

wo yproatispai nt pol yi socyanates . The pol yi SocyROBER2006/010893

a conpound containing two or nore isocyanate groups .

The pai nt polyi socyanates are typically oligoneric
derivatives, containing biuret, urethane, uretidinone, ,
TR/ or QAT PR R BuBESSERtr E3% IBF AV PLYFE in dimeri-
nmononeric or, sinple diisocyanates . Suitable
Zad9@ParfF 197t% ude al i phatic, cycloaliphatic and

aromati ¢ polyi socyanates, such as hexanet hyl ene .
di i s@@panatEepmDl §entpite (thecyhpacbigel ofles®F) can contain
nmet hane (HVDI) , trinethyl hexamet hyl ene dii socyanat e,
hragpimdrel ephebe yanateblepB| P adophols and alkyl ethers,
- di i socyanat odi cycl ohexyl net hane,

itroladdartaom -t | W yerdirecaxon neomperept Kyl yl ene

di i socyanate; capped pol yi socyanates, such as

pol yiThec yelhattesl ¢ apped wireh 1@Hear ,Niprefmralilactdntaining a
conpounds; and al so, for exanple, polyisocyanates

motieai mifhgadrhoretgtahd apenate, fooret hane 6 preferably from
I socyanurate groups. Preferred isocyanates are
qaltapvatdaar B0 cytaomd e prefdrasd H nedd 4 Rbbhol ADBYE| MEShanol
The pol yuret hane topcoat additives which are to be

oy f e@pRNONS | alBegaAsbepsifietred t farichddie alioghdles are
or to the individual conponents prior to their m xing.

Rt 3RIt8 15 &l IS T ErBAOl 3 Abh aer £ QingDad BcoR6L Udean) .
acet ates, ketones and non functional group containing

ar omghieC LIOAPOULEReSUCR RS RihYhe 2681 aktedPUindm those con-
acetate, net’hyl ethyl ketone, nethyl isobutyl ketone,

t@liiinne o W@M&@til%mécﬁﬁﬁag NBLHRXY PESPYD: MTBE

acet at’e, tol uene, xylene, white spir et hoxypr opyl

@egahe, & %@%By'etl%%i,o@f@ MeLRoAY WM - 368} At Bther) ,
butyl” gl ycol acetate, solvent naphtha; and m xtures of

e ts. € en s N a It f
RS GRS TRrotel L oTbty o7 o Rtait, P heeloueyn
e %%‘iﬂ ong%tglﬁ W&%lﬁtépg—%ﬂ??o%tth%wosﬁ‘gtﬁn%(éarthyl tert-

urthér tives to be use requi red are,

AR Ses? S AT U At e AR 7
0 OS5 SUER 25, LRI, JTER S HOR DT S i

ext ¢ [l ers, suc itaniumo
wglglrcwgtsg.l?gl%%trg:’ai%he klisé?s{%ﬁﬁ%t@ﬁ%ﬁe;ﬁﬂ% §i8 S CQlCOhOlS
N- net hyl pjor phol i ne, . zin¢c qQctqQate, t.in (I oct aat e and

B AR e 1| e e taian A E AP 0\ atii Bontact

stabilizers, such as substitutsd phenol.s or, or aq{
Wi ERc SN A1 | GRHERIYRHNEERER 5P iZqt§qyntakes place.
stabilizers nmay al sqo be utilised, for, exanple, ) )
TBeeriLERRRy DILARERNe @ LiAS, S AU L 1 et tFFAGHLng with
alia, in US Pat. Nos . 4,123,418, 4,110, 304, )
theggatedysind al s hebrs §9piliBtFy then@assiRigatcrpeking of
overcoat of the present invention is not a polyam de

thasad kydatdtiipr @d t fRN aPeFaARtE srPagsubtith Hdlg dipers and
pol yam de based coating does not extend to coatin?s _
lhased 6h oflledrinsesivizeiras wahehbeanched poigainlde(terhiary)
as pol yam de cured epoxy resins. Al kyd Resin Based .
dPepcomts Beiackb| eibhkyde eelaf basedueptoatstar steric hin-
descri bed in Chapter 12 of "Protective Coatings
Fundanental s of Chem stry and Conposition", Hare,
Pittsburgh, 1994, the contents of which are

i ncorporated herein by reference. Typically, the al kyd

resin conprises any suitabl® conbination of polyhydric

al cohol and pol ybasic acid, preferably with a

nodi fying oil, typically, such nodifying oil is a |long

chai ned, unsaturated, nonobasic carboxylic acid.

Preferably, the nodifying oil is a drying oil or, in



the case of a non-drying oil such as castor or coconut

oil, the alkyd resin includes a suitable fornml dehyde
WO e®i7/051161 gi ve cross-linked filnms. In al kyd r eBCTYEP2006/010893

general ly, the polyhydric al cohols, polybasic acids,

nodi fying oils, other nodifying conponents and

additives may be selected from any suitable conponents
dERGWE 't o those skilled in the art of al kyd resins.

Exanpl es of these conponents foll ow hereafter. The

pol yBRdrardey cbRoPRtad] Hd's el EReEYZRF bR e PRPAMGS wWith the

gl ycol, neopentyl glycol, glycerol, trinethylol , )
desdFete si@antdariyinr e of1Mpref ei by, &fSAIEriGL to maintain

trimethyl ol propane or pentaerythritol or m xtures of
aaippnst ante leyiedg s @xudanafsid) RIEQ@IGES dEn nelye beeaction en-

sel ected from benzoic acid, abietic acid, phthalic
vanieydeinde buits eftavealalcl dife dronkempeaR dlas | pregerce of the

terephthalic acid and trinmellitic anhydride,

threfee ratytgenadrech opdribahngs arihydebade alicodghit, hdbranehesed alco-

and terephthalic acid, nost preferably, orthophthalic
hanhytid delkyl mexherds wiiamny dbet he for egoemgict leffect are

nodi fying oils may be selected fromtung oil, |inseed
caiphbliealdf of brmilryydheat ethtcesttairc ospecisafl wiltbwerhei torrect

fish oils and soya oil; the other nodifying conponents

aek iR iaed altyds irmy. rhe pcinerl froraY osf ntife sum of al-

abietic acid) for inproved drying, other nonobasic

ctiods GrRoG e Zalehaes dehies shaubdt eempiaises, imwnghe re-

chain aliphatic dibasic acids (e.g. adipic and azelaic
aRelids) i dddiY £ YobtBLRI GeaBbydRiidees &d.dfers close

l evel s of 0.5-10% of the polybasic acid content) to
eBPBERID L AP nENdadBE RS BRI EhANCRpYsAtord W E0A3hydro-

acids ("e.g. Trinellitic and pyronell'itic anhydride)

c%gbgﬁogﬁ‘x%%g@éga‘;%c i el M Y QU ) Uod¥ntISen i Phe charge,

wat er born products, chlorendric anhydride for

tﬁgﬁowe%mt@% SR E At LA A 4P Ake used.
adhésion and resistance to corrosi on and water, vinyl

di fi I . ) i
Py RO AF g S LACRALES B Gan, b g or enis
p%%r efs%St ekr)uttfj r %'q%%e V‘BL% % ?g.’?éliSt estﬁggﬁ% g]rif%iiglgtl\?w_n?ﬁnzene

inproved colour = ronal Iy furt

PSR o R B T QY e con

tgolyam’de reacted or cooked in polyamde resin in
ther case optionally including other thixotropes

such_as nontnorillonite) to i.ntroduce. a controlled

| eveft qﬂﬁ)&ﬁ?%$y?faﬁ595%538ﬁk§?né§%ﬁo%@ cdn' Be used to
repl acenent of sonme of the dibasi¢ acid with 15-30%
PHP?§6€y5HéF€qgﬁﬁ?%ﬁ?¥?ﬁ?ﬁﬁé¥?ﬁ?ngVQnéﬁgbVﬁePﬁeHqrﬁﬁe de-
product) for high alkali, abrasion and cheni cal

SAEEFs PRACE L VAL St-oxitei Sy RARP IS Wt yFRRFELE MR Vapour or
addition to the nodified al kyds above, the al kyds may_ ., .
lpauRBgNapPeed uRP8Fel oWPeb| iRETA LB dCERddtd oy in ~liquid
solids al kyds conventional driers nay be used but in
Phege a&ki #yederaes-such as reactive al umi ni um

zi rconi um vanadi um and neom di um based products and _
het eFbeypiressarends Prefexabily o Pivendiian diheeagrogpheric
, 2-dipyridyl are favourable. H gh solids al kyds may

vallse, bamefordéy ofpc Fasalbadm sthricheagenbfedng|lgguid phase,
al cohol s and | ower nol ecul ar wei ght ketones or

bl ocki ng agents such as acetic anhydri de and

chl orotrinmethyl silane.Furthernore, the above al kyds

may be water borne by the use of neutralising am nes

such as ammoni a, nonoet handPani ne,

am nonet hyl propanol, norpholine, diethylam de,

di met hyl am ne, di et hyl et hanol am ne,

di met hyl et hyl am ne, triethylam ne, diethanol am ne and

tri et hanol am ne. Such water borne systens may include

I o s s - A
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and co-solvents. Suitable co-solvents in water borne

systens include al cohols such as butanol, octanol and
wak@cesTne al cohol, glycol ethers such as et hyP€neP2006/010893

gl ycol nonobutyl ether and diethyl ene gl ycol nonobutyl

ether , and others such as nethyl ethyl ketone and

n- met h rrolldone Epoxy ester Based Topcoats
gﬁn@f&équ’%f ©p8x YRt PORYs BFSEEFERAYs RayWePRo e ~ 2-5

used. These are simlar to the al kyds nenti oned above
MBaceihe HER2G HECHr ESBRAGEABRT Y sseyfsaéPéYaefadla%s ngfom 30 to

essential and typically, the epoxy-based resin is

1288&-ed with the fatty acid oil or (meth) acrylic acid

to produce the ester linkage. Suitable oils are the

saneTas t Hesding tsRaee kyvslaeatismed dbovidle Thexygenated-

epoxy esters may also be nodified in simlar ways to

hiyler cmlalryda et ¢@nedrabene feashly cl@eekn Baged30 h™, more

Topcoats Suitable acrylic resin based topcoats are
poteseriabdy inanghagy dircdgn af it dtsedt’i i've Coat i ngs

Fundanmental s of Chem stry and Conposition", Hare,

Pi tt Ibobgltent99s Baiindlyl ecowpenaed it cther geacrbjldrc zone,

resin based include those derived fromthernoplastic
hatieylelrc gedi NSt | théudi, "owed B2 £ ied uptresantykiaa redsicnsbe con-

and thernosetting acrylic resins which may be

verees itekededuwili Rrddieturimgppimacasse, ThHeederytécno limits

resins may be formed fromone or nore acrylic nonomers

tee et @ridedrpritha dd -dbaldoH o IHiCEiral e aeydrot@sbandfrac-

their correspondi ng acids or functionalised acryl ates

t@bont, he 01 Es didhc - EIGTRY Sraf%.rg Sedecl ego f 6 0 9P€ pre-

or nore different C -C20al kyl al k) acryl ates or

fte%'eﬁ cqQlf eSRANAb A0S BEL AR HB.VE.H Chi iajH sesbet shat €6ncen-
of thé aforesaid, or may alternafively be selected

thh@Tud df c%lﬁfc?fﬂti’éx@ybkc R i ::H?ﬂe 18Ul ahetHHRE, conven-

al pha ne styrene, vinyl vi nyl tol uene,

1\%1%3” cghldqulu‘t‘i,% %’lﬁé‘ylc’h% Cbuh%'r%'&%’rbons There

Iene butyl fumarate, buty?ﬁnale vinyl acetate

atrﬁ.o%e & s % %gy{:gﬁ&awa' eged @lcer ga@eﬁﬁ bOGLLde iso-

WREH Sy group®is replace

f nctl %n%l '1%%%a%r%l’i%tsi1%csh as epoxy, hydroxyal kyI or

groups ftor exanp gIC|dyI nmet hacryl at e,

: hyi@%’ﬁ“ o0 W LS, Ob e A f8endl L BUARINEL Y can be

t he
oL RS, et v gty P Eeﬁ%%iﬂ ify mina how-
o St L P25, TRRORELE TR P L, %é”éh's%arl

exanpl es of, which include hexane di ol dlac %g _
ttrnlﬁ&eﬂ’r’ﬂc&m& opdtfe TFRAEPYI 508! 1§HF?5E:P8 ARt eSS 9en
i nclude nethyl nethacryl ate, eth% nmet hacr Iate fixed
eﬁéﬂHYIaa&FWQﬁ%ar%ﬂ?&+°%c?§?8t€° BEF?F“&Céﬁ:ﬂ%? more Lixe
lauryl nethacrylate, acrylic acid_and nethacr
bgg ae?w@oar@r JWHiChH F3mePe eRRIBBAPAY! S&&Wﬁ@ﬂy s,%%”t<?"brf’=1 tubu-
functionalised , particularly when producing
lamepngs addplg ticl YRSy reaction of free functiona

groups such as termnal or pendant (alk) acrylic_acid,

acr yThai paesendey|of | ChUrySgeea HyPnaciyl sliejeeed, however,
acrylate or hydroxyl groups with other agents such as
coppliicatean Hes, PIPCESS| aschemes so@pandiese compounds have
f ormal dehyde or other hydroxyl, butoxynethyl

acryl am de, acrylate or acid functionalised pol ynmer

chai ns. Such post polynerisation reactions and their
conditions are known to those skilled in the art to

produce suitable cross |inKking of the polynmer network
either prior to or as part of the curing step. The

acrylic polyners can be bl ended with other acrylic or
conpati bl e non-acrylic polyners to produce pol yner

bl ends having the appropriate coating properties .
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Pi gnents, solvents and additives for all the topcoats
may al so be the sane as gi ven above with respect to

wep@xypstent i ngs and, in any case, are well knomOT/ER200b1@10893

art. Optionally, further topcoat |ayers can be applied
to produce a nulti-layer top-coat. The epoxy based

primer coating conpositions of the invention exhibit
lrnr’?@rr&?éid%ﬁ R kg O BRHE 2 T 2 PatVeani Fhi dRdi grygenated
and/ or adhesion. By inproved in this context is
PrPRUSHS iy mnthﬁavuaﬁge%ut%bu pEegtrePign mipdegsedyith the
for instance, eater than 50 day, overcoating .
branehes algghieks 135 shewbyéncdabileg 3.ntvdrieh indicakes the
interval of time between applying the topnost priner
hodydng @pigei s i ©h bhet hesitnvwepreserdat iate | kewtbehbing com-
initial top-coat is atleast 10 days, nore typically,
pomen tshapred@rdayisn toststygswnl |y nore than 45 days.
Typically, the overcoating interval is 10-500 days,

nore typically, 20-400 days, Tab3e Bypically, 30-3 00
days espeC|aIIy 60- 300 days TypicaIIy the zinc

—of—the present Avention ey —1a i 5
Tﬁenﬁpﬁdfﬁklde of the inventioh is geé@ﬂkp ‘5 déed
“irect” ETTCH) PTOCESS, the—
' 34%@{ ({¢F§H$H¥HEHH®Q§§t The "direct" pr cess was
d_to treat oxidised orgs or sufphid
cgd' ﬁ#ﬁa 12/1

tSs but nore recently|this process

T TTCI €S T.esi.Jues fTonf The Zinc proggssin
ihﬁﬂ§?&§n%%n#§§zﬁﬁﬁﬁ’F&ﬂ?ﬂ%ﬁ al . Thesepregsduesgare
AL nd treated and nrxed w th carbon a
fE?#é %¥%:fornrz|nc vapour. The zinc gas iggthen
cqaﬁgn a conbustion chanbef where it 1sgagxidised

ornrpure zinc oxide. In the "indirect" process,

N X dq bgrgﬁge fromzinc netal which hagjibeen
aporls en oxidised inja conbustion zone.
;Qeﬁgﬁkaﬁggh Grade (SHG zinc hetal, as wel Bgas
rrecycled zinc netal is used as|starting materjal., A
Qlﬁdﬁﬁgyhpgtmén@roductlon i nvpl ves precipi g8ation of
2i nc carbonate or hydroxide, which is then dried and
q@yelopehiamg enove water and/ of carbon di ox#ge.
Surprisingly, the use of "indirect" process ZnO shows
QQMEBﬁ]Iy hlgher | evel s of delpgm nation inhbbition
tthan that found usi ng ZnO from-the "direct" process-
TMetdfaorad, preferably, t he ovefrcoating prrnéﬁ
del-ami-hation—inhibitionofthe e esent—i-mrenti-en—uses

Z Mmml/a‘BPpa@WUteQ)yr@@eCt' i nd| rect" proceg8.

¢ : PP e ESS.
pieaHy—the—pur-ty—tevel—ef—zine—oxi-te—+x_the

r%‘ nt |nvent|on 'S greater t han 99.496m/mﬁ@dry)
rferepreferabby—greater—than—99-—5%ww—< nmost
rl@ﬂEFébly, greater t han 99. 603\/\//\/\/(dry)‘f éhefbgv of
HAc—oxtde—n—the CPOXYy based—primet L.UllpUbI tTomTs
typically 10-70% w w (dry) , nore typically 15-50% w w
(dryFhe (f5s PRI | 9a29050%hﬁ/r\ﬁf@aﬁy)be €§BQZ{?QI |jFom the
25-35% w w (dry) . Advantageously, the ZnO contai ni ng

n.<

~—+

Ppentert agsithely ‘dithhéhsr e Mr ISR BSi $hEYeMaUst ylntro‘

not treated with al kal i ne and/or sandi ng techni ques.

duhe conpoenateds predueifg thranmhadyadcobelganandndethers)
various industrial applications because of their
ihgeotiheblsd ra@m - det el nare oAl ffdcuhti teomesivige by means of
properties. Typical industrial applications for the

curing conpositions of the invention include, for

exanpl e, use for the production of coatings and/or

i nternedi ate coatings on many types of netal

substrates, for exanple, sHeet steel, cast iron,

al um ni um and nonferrous netals, such as brass, bronze

and copper. In particular, the conpositions of the

i nvention can be used as paints and coatings for

coatlng |ndustr|al obJects and in particular, in the

' I e o T 1 1



10

15

20

25

i ncluding blocks for shipbuilding. In the |atter case,
bl ocks may be for hulls or other conponents such as

whalastist anks. The conpositions can be appl i eBCT/ER2006/010893

exanpl e, by brushing, spraying, dipping and the |iKke.

The invention will be nore readily understood by

reference to the foll ow ng exanples and figures, whic
9%%3qqﬁﬂ%&k&ﬁ%&eF?CFBFqBEFpB§§§ §PT 19SRIVFIRY JRebpancl  (wa-
certai n aspects and enbodi nents of the present

tieav eWe FBinahd 3 WHEChnt¥fRle®OdEMOMS: RE itRRenfrBiequent
The reference fornulations and formul ation 1-7 were
tyeadmEnity QHASRRSRE f fUe ovsreans hepehyR§rbasdbipasi alkyla-
and nost of the solvent were charged to a high speed
tgiamcnd vestathesige . pilirents, PTodueEs, znotg’mj ey hand,
additives were then charged to the vessel a high-speed
cdingd] \oer niel g froed gim nctien oxpgendeed agt feamedsubhey would
the required fineness of the grind was obtained the

rgipddly natewmnalavas thiah t eéspeto &ocerheai schemes shown in
tenperature to activate the thixotropic agent - the

1getad urat grisale Vsl 9 Nt ai edi st thdwrsferevaéedssary to in-
tenperature (often 60-65 C, depending on type of

tiddidxele opi ¢ Apeahrhéar A eidlai azpetrogdiof ddperatfdrenstep,
15-30 m nutes - the paint was then finished by

wdddH i @h Obet R skeetRidNi it eOfFehént agdstitiensandt the plant
resins. Table 1 Epoxy fornulations 1-3 and Reference

iForraiatism téaknd (&) Eoiedfrer Aul alHeONcRa¥g§eé and also the
specifically prepared as follows: Epikote 1001X75,

r22¥RNQle RMnddiid/a d iirred detwdlecs @sidaaitd Mrederthenol

were charged to a high speed grinder vessel. Bentone

SD 2pnet algpasatiSR Heovete @%Pﬂ&ﬁé‘ﬁé@a%tl@:o(rﬁﬁ% azeotropic
iron oxide - red, zinc oxide (not present in reference

probtidd X)%ﬁn%g\’eréafféﬁk&h%sg.% terbhecvenasl frdBeionation

hi'gh speed di ssol ver ade for grinding was then
i yat tidy t rég%# f'qﬁﬂg§§: f ri

C%é&ﬁ%%b?% %&iéhﬂé§%n|r1 éégéiéa was ?H%%HS%ﬁe%@?gbéged at

5C i 3 epoxy silane were
tg‘gdg%g%ﬂ':%%%ﬁt&ﬁnf@na se?slnlg?él\/\cg‘gt mai ntained at this
tenperature for 25 m.nutes . e or; Is
st orggl’ei r?li%““iesssh‘anﬁg]?egéti £ rtggedysggé%gécéwgg%l%ﬁ’\g?éan be
to _coatin t he hardener consisting of polyam
Rt Bmnbt PAFGid T esbuet S ERnoPEnrE ST Hagng es-
i ntq Hhe g%pxy formulation to effect curing. Detailed
S§ESAA PSSR St preparation of the remaining
formul ati ons and reference, exanpl.es, i ener al |
SBoTRIUHE (& FORAAL T IEAL T REPUEEHR 1 hehydrocar-
conponents varied as shown . Characteristics:

FoPREEat itO9Sther dhtth ePRE eRte MO¥ Eni AN S ) CORYHIning XY -

| (c) are nedium solid_epoxy / polyam de primers,

VOPERA | IRECICER, ThaN2AS CUILeHFRAEBH ddeiiqidyy ethers
is as follows :- - wet paint: max 25 % (ww - dry,
paPRE WRERT36 % WNH OF MPUR tIRACHRMMFRPHNCWERSEINg OF
ZnO at 24% (3) and 12% (2) in the dry paint were al so

pr Op&r 8 MergcaGaFafdEwith fornulation 1 . Reference
exanpl es Ka), Kb) & I (c) have 0% 2% & 5% ZnO

bp e syepatareing Relsell €2/ binear aheahfd, ageodtiopic ipreguct and
coati ng adhesion with a two conponent pol yur ethane
anposlkab23%tiel Gpoproducts from the Cs hydrocarbons, from

13
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versions was found. The 12% fornul ati on al so showed
positive results. On the other hand, reference

waoaviopysi | (a), |1 (b) and | (c) showed unaccept abCER20g6010893

| evel s of delam nation with several top-coats tested.

The topcoats analysed in the tests are as indicated in

the results tables. Table 2 Epoxy Fornul ations 4-6

y e[th&wX @“@éﬁ@ﬁ& LIRS PIIYIFF APInErangthpghydrocar-
reference exanples 2 are nedium solid epoxy priners,

volb@ie RFSIGURE = DR T %D kT + B3 BHOM ngR UFRS

is as follows: wet paint: max 27 % (ww) dry paint:

S SOVBY MG the Flinear fakerhel | brem250e( Hzemigropic mix-
12.5% (6) in the dry paint were also prepared in

ac torgantid hwitthre fGr prilastudds oy mRang tofif eervenhbanas: proc-
excellent results with 25% and 37% fornul ati ons. The
12%sksesmsdutt ars weaslhing posht waserTopr Glisorpligedn inor-
are as indicated in the results tables. Table 3 Epoxy
Fogemliat isalsids;10, greyCharacteristics : Fornul ations

7-10 and reference exanples 3 are Medium high solid
depoxepPratEng, thel uDe spbddsts 6aHTar ArBotropic compound
concentration under test is as follows: - wet paint:

mwidh ¥hiewbidardhedaildohdBix fdomof é Wema i hiedxygenated
formul ati ons 8-10 having dry solids at 10% 20% and
30¥reRie tdl Shdr £pah edhien RGN Gerddh bt £XaRPIohe! or more
Result: after 3 nonth's overcoating interval,

exgekitent 2o o Wirks 30190 M&l%debgta&ﬁ tosdd | ¥€reams
results for 20% and 10% versi ons were al so obt ai ned.

Topi¢epatsealRlNsd Pias, i ndicated in the results
tabl es. Table 4 Epoxy For nul ati ons 11-13,

eyeklee g gﬁ%r %@r@dﬁtd&&alf%ﬂﬁé | AfRa idids 8Rf¥genated

nce xanp e are high solid epoxy priners,

E%ﬁu%%' S A& §ﬂat/° %%ng:ea(lwl QI‘E NgeAELat 'aflrbdmer/recov-

wet palnt: max 29 % dry paint: max

&)%\7\3 EQr mylatlan 12 Ay éé%t"é;}sh dry solids 11 and

re prepared in accordance Ww'th formul ati on 11.

R::ﬁie%d%o»s I 8GR PRS0 SRk CThorms  the
I f I
HATM LI5S 92 BEREGEOR S cne

e T T T

% e of Q concen n er test:-wet pain
24 LGS ERPWPY. TS ALCORRY 2 PAA 9 aF Spct ith 'THE ai-
formul ati ons 15 and_16 ha %.and 16 % (

pr BfaPed & cortity o qlEtiRd PeRaTRTananed o %&%}& gvhich,

nont hs: excellent result for 24% version. P03|t|

r eSBI o rCAFBE A Re BSRVESsiItIF SRR EQHE B@Ffd”flr’fﬁhc%he Cs
as the standard (0% . Topcoats anal ysed are as

i NBFE4HERSin the results tables. Table 6 Epoxy

Formul ati ons 17-19, Red BrownCharacteristics :
IEorREVELISN PAENPT bl efic PEORUCES melit il BrgHiddiquf 1in-
epoxy buil dcoat, volunme solids = 68 % Range of ZnO
coﬁéénﬁﬂ&?h@ﬂ:uﬁd%rtft%sifea%%o%aﬁﬁﬁpsnﬁ% BF AT \fy)maximize

dry paint: max 32 % (ww) also, formulation 18
the isobutene conversion.

For the process comprising the essential steps indi-

14



and 19 10% and 21% w w were prepared according to
formulation 17 . Result after 3 nonths: excell ent

wo eealosasf or 21% and 32% versi ons. A positive PeFEP1006/010893
was al so obtained for the 10% versi on. Topcoats
anal ysed are as indicated in the results tables .
Tabl e 7 Epoxy Formul ation 20, G eyMedium solid epoxy -
opiedsopbPa¥ez 6Hhe, CsWREORHICKE: 2% v PEASANt dPy the nftreams
33.5 % (wWww Result after 5 nonths are as indicated in
ruevaleni s emiatningpeSorpmdwtE»finhe geapbdtyopreferably
determ ne intercoat adhesion: - apply the epoxy priner
renSaR. ot earfedcdl BeY doly svekghpanel s, profile Rz
30-60 mcron- allowthe coating to dry for a period of
1-3 d@nss aepavahiosnuer atbee Cshbranchedntalenhoh azeotropic
conditions - expose the prinmer panel outdoors, facing
addtt dts P fasgrle angtted couthesgaouing - fadomibleBds of:
6 , 9 and 12 nonth intervals, take panel inside and
anlemmve awyghnitdy prednrng Wethewat erndinidrahélossinglcohols)
the surface to dry for > 2 hours -topcoat is then
app! isshdwyidat ushodatt , sphayedn ahd eSS Ispimycatbéns are re-
t hi ckness of 40 to 150 microns - the topcoat is then
f uldowerehs arsuakeytfofays campddng tWiarndiesi Bhafthed al-
the systemis then checked in dry conditions, by neans

of c¥Hot aReddd) dpf ke UNIIM D336 me BREe@UBASEOBoLlumn,
is then checked by inmersing the panels in water for

at vvl_i%@ﬁtrgc&‘@éf‘% ofcherk adhRsimahd MBRP§ahet¥aafg®ducts as
taking out of the water, by neans of X-cut peeling by
knigfigiel @2t NG ARV 833 onatd S augiudtlg, method is

the sane as the ASTM net hod above, the adhesion scores

h@rQ%SQq Af@@h?f&&uchaQEEﬂgkge%ﬁﬁ|5¥Qﬁ€h5§yalcohols)

appl’i es 1 e results tables 0 = no am nati on,

| MDOSEI 55 | 0LRERES halh PEEIORIMLORL oms! 36k dlovered as
del amnation, very hard to penetrate between coats 2 =
il L armi.nat Dot b

pebipar eoart < fibally BN PO RETR 8oy £ head

penetrat e, between. _coat.s = sev rrq?lam'nation, easy
peﬁgtfrléltelné:n Qrafetamgéfr?c%olﬁniétsloil chc{n% et’e del am nati on,

AoRRY Sl e BTRAE 8 Aes | LR Blita alco-
[ (BPLSH( ) T o™ Be ol v At Wt SnEeRghion step.

scores dry (d)/wet Results for Fornul ations 1-3
(R&g‘eéﬁ—&%)é*&%dcﬁe CEREE TR 35S (rﬁc,o‘ﬁe(rtﬂds | {8) 2 azeo-
o/ c interval 6 nmonths, adhesion scores dr d /we
(WFREBGFt SOFROMED (e BFaRsHES 1@&?9{0% %ﬁaﬁlhﬁse cut of
range (pol yurethanes) : 550, 1800 Cover 456, 515, 6 630,

658 LISCHARERFCTY SaTTeIRn) Whogs head theoCsphppear al-
M Miltiguard or Sigmashield 420 TS - Tankshield

Co§PPRé FZRGFRRiGr PXLANAST andj paffidly Bfhsr C« products
Si gmaguard 425 TAF- Topacryl Finish (1k) or Sigm

Vi REEe ISEOREDEdS) HRTIRS BYDNEKKkYI8r CongPafdiiched-he oxygen-

48Sel f- topcoat is the sanme coating material as the
prafed products and the reaction product is recovered at

the bottom;

d) C4-Cs - oxygenated products (linear and branched alco-
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Cover 350 - Sigmacover 350 800 - SigmaPrine 800 The
Pol yur et hane top-coats above are all acrylic polyol

weoeeadsst h al i phatic pol yi socyanate. The EpoxpCT/EP2006/010893

top-coats are polyam de or polyam ne cured, pure or

nodi fi ed, medium solids and solvent free. Al Sigma-
products are avail able from_Si gmaKal on B.v. Epoxy

FoiAlisdt | BRCES 8N prihfer Cy/ BYEERCREBERSs k| €e§°P§§§Gldt $s an
for prinmer y/green, o/c period 3 nonths, adhesion
SCHZESTHAPIC \RIAMEPSNY WoHERuLEE] SFanched micrlok.8s bottom
grey Results Table 3 Results for prinmer X-3 grey

ove&fddaeinty ¢ht ar valact imnatison ahbwoniseor evrm%p /head the
wet Epoxy Fornul ation 11-13, Priner X-4 green Results
Tal§kélinmesupisohel Rriealiropis Preduct/andnpessably the C,
nmont hs, adhesion scores dry / wet Epoxy Fornul ation
14pl©,du}értismex-ﬂacgzr\€g;re%sul ts Table 5 Results for

Primer X-5, o/c interval 3 nonths, Epoxy Fornul ation

17- 18 ixSipgmeess, sgimnednta catwiReul f5gdndb el 66, in order
Results for Epoxy buildcoat X, o/c interval 3 nonths,
tadkdsiaon ysddrlesstdrat e tiet dapesent-armesat iom. 20, Xx- 2

Gey Results Table 7 Result for Primer X-2 grey, o/c

i Nt erdglure MONhewsadhesiore SE€osehdmy /wheate iRt | OBr hjydrocar-
Dur 550 Dur 1800 Cover Top 456Conti nued Testi ng

vl iateethdteYridierd fpate faiardatdonstie 10k pgohade@dprod-
over an 18 nonth period and wet results are indicated

uct st Rerd et idnd AP BSnbal-owl cdhe 1l opadal S(Iend@sed alcohol)
i ndi cat ed above or in the supplenentary Key at the end

al MAeH 8(@16?{%,1 'th«lgrqsul ts clearly show that the

fornul ati ons "of the invention continue to give an

Xt ei9E08 LAY 10V I Irithd NLINA AOTPASLE Mt Nith the

the reference fornulations containing no zinc oxid

AR AT A T, e =
W BROCATER o BBy TRE S e DR 740 g9 (9

T £ i t I t
ap%?% @%épi;‘f EBS ot CBURSar e P bty cBefe B g pTer R0,
S us d for th E) dl’nﬁ((‘)trI oq: %!CCJBI? ocr‘.iaxg 1ch the C
%/& oca o Com pounds ?he sel ective di'meri za on *
rea(:t1 n_of. iso n £ssel, & dent of
15’8$§| énl e & Sl gtﬁvﬁ Y |cr?rf‘ﬁeer presence Ot 11 near and
h I I | k ch, f t he
BiRot BREEREh Gor s S Yrec ISk AL IARENSS cent
t Th t b d
‘éi‘a?ofém CRERRERL L0 BBl et hoteLEs BpEkieap (5) es-

product wth further enhanced oct ane characteristics.,
SEBE 1AL AT PEHRGREPHe 8BApdT P br 18 e~
gasol i nes i s being refor nmul at ed and the general
mEERderEPT SRR, (HBSBFBRUBT PERCAM 119d SafREH BH% con-
better and have | ower evaporative em ssions . The main
trdadNPe & Neorr et iN R ORHRST oANEc FRIB1RAET i 3TVEeTRd &y com-
(D. Sanfilippo, F. Ancillotti, M Marchionna, Chimé&
ppuads, 16, cpigggy:edgg)t the &@idEm™n in the content of
aromati c conpounds and elimi nation of benzene;
reduBhioherd sheeasl dbi ilsy tolergdssl i fegathen Ml ethe re-
evaporative | osses; - reduction in the content of
ciicghtd ofteféams 'galfotgghgnh@glsﬂy products (16) and methanol
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extrenely reactive; - reduction in the sul fur content
and final boiling point of the gasolines. Al these

worR@sOEAS1 consequent |y create the necessity of PCT/EP2006/010893

proj ecting new production processes of purely hydrocar
bon conmpounds capabl e of positively contributing to
t he above demands. . Anong these, al kylated, products
& ext? efelSPIIRSHr FSREL A8t FEFPhRe aWhtGh &&angensist of
nunber, a low volatility and are practically free of
Bl YN BEBRRPTE cHRFSGAHs EheTHSRUGARE iRFesent is se-
process in liquid phase is a reaction be tween
i fqqirke dear®domers such as i sobutane, and
olefins, for exanple propylene, butenes, pentenes and ,
rel atihge gEfdueat th%? edizon nthige peesBAcereAcCHIcmcisker is
catal yst for the production of C7-C9 hydrocarbons with
sepangitestt Bmeanwddamn oChe fromd whroamsbbrhew @A stream (10)
Corma, A . Martinez, Catal.Rev. -Sci.Eng. , 35, (1993)
gsA@3)tiallhe emntaijnibby eMTBE, alTBA, atilen ¢irnerszatios product
due to the fact that, with grow ng environnental
aregupatt ord, tiod hCof tohreducdd,t i bmakepredssasd (wenlt to the
hydr of l uori c and sulfuric acid) are encountering
codngirder ablferditid cuétbesrywafchtlce eptredurterdrad nbkggenated
for the future; the process with hy drofluoric acid
pHeRict o heThexinealdy otréhins @0i,d, ceapest bhgy dfm ¢, products
popul ated areas, and that using sulfuric acid, as a
aresutheOfc,/hethange pagdutibpicoimiagiwkrs! udge 68 Weld other
as the considerably corrosive nature of the catalyst.
HAHE! Nt At e Br Qeeesumhi £h re0l itha@cikdceabalyHfs @€ alcohol
bei ng devel oped but their conmercial applicability has
whleH QA APt I ak 8. cRaRPAEOCRELGH RINEKIGHt Xdn t & Stem on
type, on the other hand, is becom ng increasingly nore
; Lf S50 ahaskeldAtins. (BPtBotRecases,

o e oar L ReR) R e e g
t%lléngqrco(l'{@ Dr@étﬁl&&m (?QF thasger gedli A0 ddi€che two re-

oll'irng point (limted volatility but | ow end-point)
alisElh POSLAL O slelrebihel N7 OLAHP ) COHBESLE! At Ofiydrocarbon
great in res or obtal ning gasol i nes ich are nore

Q tihl i.th.cur V] ' ts .
RGBT i e 1 TR, ST URILA, e R et s
wi th_characteri st | imlar_to 0 al kyl ate

prodE SEQ;F?%a%#fé?édqu fﬁé E@%r%%%%a |é§yo beSent o a

-cal | ed "pol " Li e ' '
RS RERBTHCH naRLt oy I pBI G e {10 oo

t.he _refining. i ndus widel y..used in the '30s'

i g aont ok v g T 18T BHIRES. f oFERSYRR ot the
asolines. The process |eads to the pr.oduction of a

HASo R 5 (PO Gt BAE hibR AR iR 7| brgams 15

with a high sensitivity (differenge be}meen RON and

20BN Sdue G TS (StHeeISEA terThiRE GHGH o b1 { FROBR bRty Con-
(J.H Gary, G_.E . Handwerk, "Petrol eum Refining. : ,

SISEHRG ofy AidezSonoRFiRexrs Hnd pgmalyy .qLE%‘P(‘RJe'?%eNe\ﬁf oli-
York, (1994), 250). Typical olefins which are

gemegemanidz et hers i Ao Py HRECKATED F Ve Pyl -

or slightly higher oligoners de pending on the process
usedWhgnd Cs sBpdrefarRRNeh aggi PrEsgnkes dithe <CXI¢s On the
al ways acconpani ed by a considerable quantity of _

chingraryel | geaerdingy t ko pdihia cwrgsentt ehnVeRtiony hedifferent
ol i goneri zati on of isobutene, it is known that this
reaction can be carried out either batchw se,

sem - batchwi se or in continuous, either in gas or

liquid phase, generally at tenperatures ranging from

50 to 300 OC and at atnospHéric pressure or such

pressures as to maintain the reagents in |liquid phase,

i f necessary. Typical catalysts for the industria

ol i gomeri zati on process of isobutene are represented

by phosphoric acid,
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general ly supported on a solid (for exanple
ki esel guhr) , or cation- exchange acid resins. The

wo ateo7es71al | ow bl ander con ditions to be used cpapaPB®U6/010893

wi th supported phosphoric acid both in terns of
tenperature and pressure (50-100 O0C and 0.2-3 MPa with
ae\{)eCt to,200-220 0C and 3-10 MPa). Ot her Qataysts

QI SSREFIPRREIPRS| ISP A1%ir 85€Bot FOPEFRtd SeS d shbR fol-
as H2SO4, and derivatives of sulfonic ac ids, an
ying SIQRres 2iPicdCaliARdRy Fhels o'?@%e%ze%ﬁoplc prod-
lites, fluorinated or chlorinated alumnas, etc.; none
Usit + heGRERAL ATy OFs HRedBRNRASY S @Ff &Fs @ﬁé}ﬂ%%npresent and
i ndustrial process to be set up, as in the case of
QhﬁuﬁﬁQriiékﬁﬁﬁkﬁlefa%h@ gFreasenger, "Mono-ol ef ins
. Chem stry and Technol ogy", Perganon Press, Oxford,
pafégungs245bprafdrehsthayfs Eatpess Feks nerecesschghtwe which
Hydrocarbon Proc ., April 1973, 171) . Fromthe
durfdithit  poomt thie weewiowme sehempr dbl ebhat tthies stream con-
process lies in the fact that excessive percentages of
theianino|oxgarsrst stighradudt ts neo sb€ seéeptiedt y1d§ (ethers and
20-40% and tetranmers (selectivity of 1-5% of
TBEFObuitse nesmaaresl i shu ctatte | o Idren of' 3 gogresidat coh, plrheeeas the
Tetraners are conpletely out side the gasoline
dsyaehi aizeas Adielc apeodlaet hi(@l)baid | Agcandreberfafont eche head
represent a net loss in yield to gasoline; as far as
Jff | s Scal émAORBEr Reth deisn&DNEeRér oiiordshoidil bige reac-
greatly reduced as they have a boiling point (170-180
tQbn Rlodra limt of future specifications on the
final point of refornul ated gasolines. The probl em of

r edugireg ;%P@céé’é Machemeof h&d bEeae RS ral dhipI&an wliehBrs more
to percentages |lower than 15%is, on the other hand, a

e@quél%ﬁtt yp's%‘i‘:'ax%ftltcﬂ'? ololfgorr%hbzatfmtefcel soggtens, prod-
as also indicated in literature (C " Connor, M.

u@é{&yg?hna\ydsg) s hs/MCtl% algrodu]ct’ (1%98@3 be ef-

eavy conpounds is slightly

%?‘;{t t#%tﬁ o8 181'15)55.8[16@:0&{1991“\‘%1 qmse Spetihberteq,

in t e gaso ine poo rom

ssbesﬁi&sr?dlﬁb,@y@u there 45 @yigdently gheak | 4 956ad Nat ream
tarning a ne 5 Imerizati on process o sobutene
oL AR 10P PV ! St BoMa00Eh: ARkt écfr&ﬁere the

uct hrough” reachrng grea er sl &cti W tTes

Z%%%t%%sgg%°%ﬂg B aEiies 160 o s °t¢2€h%fhead and
d hed hol | eth

#m&%% FYYRETS %%ﬁ%@ﬁ SLEdaiAlg at the

obt ai ned,. whi ch articular rich in diners (>85%

bk & OBy 226 Eﬁqyfllerde oftkleettr‘”éﬂ'ns‘?e§Catn]oorh|sgrheeﬁz ol i gonmers
hylr BOEREPEN 6 g eChe b bl BYSF o dEbaR [S%S{age recovered

end- pr oduct mnth a high oc tane nunber and
usdRgi t Fiet yEWahd MRFFIGIE QTN COANTRE caf'rltel'beoﬁ‘i wEfducts
conventional methods as described, for exanple, in F .
WASKREr theVSiadSBAf RAEOTEREHCs MK LAHE TAhRA ddyus recovered
Perganon Press, Oxford, page 455. For illustrative
apurgicifescutTakla) 1 bokd ¢k efheheodampar@l n(fberrand) and in
relative boiling points of sone of the products

tht godean B rMEagsref She Hrivdder oljteian diowgieer consists
present invention. TABLE 1 The process, object of the
present invention, for the separation of C5

hydr ocar bons present, in a quantity ranging from?o0. 2

to 20% by weight, in streans prevalently con taining

C4 products used for the pri®ducti on of high-octane

hydr ocarbons, by the selective dinerization reaction

of isobutene, is characterized in that the reaction is
carried out in the presence of linear and branched
alcohols and ethers |n a quantlty mhlch |s such as. to

o, .



and preferably lower than 0.7. It should also be
poi nted out that in the case of hy drocarbon streans
wabkao/osaspri sing C4 and C5 ol efins, it has beePCT/EP2006/010893
observed that at |least a part of the latter can be
converted by reaction with isobutene into the
hydrocarbon product w thout altering the octane val ue.
it qifadfeing orke pPeParablent 8fefPEch ahs APy 10 @ last
treatnment, by means of pre-isonerization, of the
TSt FPERTR | fEar a5 eFRAYD LR JriBITS 0bf addurviifgh the Cs/TBA
overal | octane nunber of the m xture. The process
agesi bR e REAHUGHN e P Terd AT Rt HM ngyream (19) .
cont ai ni ng i sobut ane, isobutene, n-butane, n-butenes
and saturated and ol efinic C5 hydrocarbons. Although a
w de variety of sources are available for the supply
of these streans, the nost common are those de riving
from Dehydr ogenati on processes of iso-paraf fins, from
FCC units, Steam Cracking or processes for the produc
tion of pure isobutene such as the dehydration of
tertbutyl alcohol (TBA) or the Cracking of MIBE and/ or
ETBE;, these streans differ fromeach other in the
content of iso butene and |inear butenes, as shown in
Table 2 . Table 2 Should streans from Steam Cracki ng
contain diolefins in addition to the desired nono-ol ef
ins, they nust be elimnated by neans of typica
renoval treatnent (for exam ple solvent extraction or
sel ective hydrogenation) . Saturated and olefinic C5
hydr ocar bons can be present in these streans, in
various amounts (0.2 - 20% by wei ght), dependi ng on
the efficiency of the C -C5 separation step. The C5
ol efi ns possibly present can be involved in
di neri zation reactions . The stream sent to the
reacti on steps can contain branched al cohols or a
bl end of al cohols and al kyl ethers, in addition to the
hydr ocar bon conponents. The al cohols used are |inear,
preferably containing a nunber of carbon atons ranging
froml to 6, preferably from4 to 7 carbon atons;
preferred |inear alcohols are nethanol and/or ethanol,
whereas preferred branched al cohols are tert-butyl
al cohol (TBA) and/or tert-anyl alcohol (TAA) . The
al kyl ether used can be selected fromthose con
tai ning a nunber of carbon atons ranging from5 to 10:
MIBE (nethyl tert-butyl ether) , ETBE (ethyl
tert-butyl ether) , MSBE (nethyl sec-butyl ether) ,
ESBE (et hyl sec-butyl ether) , TAME (nethyl tert-anyl
ether) , TAEE (ethyl tertamyl ether) or m xtures
thereof are preferred. |sobutene, together with the
hydrocarbon streamin which it is contained, is sent
with the m xture of alcohols and al kyl ethers, in
stoichionetric defect, into contact with the acid
catal yst where the dinerization takes place. The
linear primary alcohol, in addition to interacting
with the catal yst, also helps to limt the possible
cracki ng of the alkyl ether and can possibly react
with the diners and linear C4 ol efins, whereas the
branched al cohol (tertiary) does not react with the
olefins due to its steric hindrance . In order to
obtain the dinerization product with the desired
selectivity to diners, it is essential to maintain a
constant | evel of oxygenated products in the reaction
envi ronnent but above all the contenporaneous presence
of the three oxygenated cofpounds (I|inear al cohol,
branched al co hol and al kyl ether) which, due to a
synergic effect are capable of formng the catalytic
species with the correct activity and stability. The
optimal |evel of the sum of al cohols and al kyl ethers

- p I T Y e oy T . - o oy



5

10

15

20

25

carbon charge. The higher the olefin content in the
charge, the | ower the anpbunt of oxygenated products to

wheooasersi A wi de variety of acid catal ysts canpOEERB®6010893

for this process, but those preferred are

styrene-di vinyl benzene polyneric resins having

sul phoni c groups as catalytic cen tres . A large range

of operative conditions caft™dM$sed to produce

hi gh- oct ane hydrocarbons from i sobutene in the de

19i PedPrsiesd i 0% i ERe FePr52pbeBi BFeCt ONYPEPRREPPRS Present,
vapour or |iquid-vapour phase, but operating . ,

coddi t& cHENYi Yy grregphaséramne Opeeter ¢ heveERsuren hy-
is preferably higher than the atnospheric value, in

or derocarhedl nisdineanse pagyaiently | cqit@ining C, products
phase, generally below 5 MPa, nore preferably between

0. ased? . forVRehe Theodeat i pon ofedpgtataatans dirdsdtgyrbon com-
ranges from30 to 120 OC . The feedi ng space

velpoeiridses bfy t hkeoxpgdratedkyddovarbeatitneantar ésobutene,
preferably lower than 30 h 1 , nore preferably ranging

fr eakaanedrizdd 1in tsabuthee dimendizalty ccomesdteicbn nis car-
the reaction zone, however part of the C4-C5 ol efins

pr esed oudn ial Ihdpreseves tefl Iinesefahd pppahchedi alcohols
principle, there are no limts to the concentration of

I senel efikyl nethersydnhogaichomn fdegntiop, agved ifave a molar
concentrations ranging from2 to 60% are pre ferred;

I N 6230 of1 SSHEREE +haMikiA e thdhs | SOOBLEEReCARCEIhe feeding
tration (dehydration or cracking) it is therefore

CORMEMarERMhald odidut e the charge with C4-C7
hydrocarbons. There are no linits, on the contrary,
2f?_orTl'feh FHd & %H@P@ihﬁotguEgagmaﬁq liHeaadi 0l aid nrgcglar ra-

he process, object of The present invention, can

of ael o doalaS G101 bR MRS, JRAT] A8L bl Ban 0. 7.
how ever that the latter 1s mich nore advantageous in
iy n rj cLi r.eac cconfi geiatd; :
o4 iP5 dnaEEeraltg RO LERE | INRERIRT the reaction
conpri sLng. Qpe e fix t jeh «an, b
opg%ong ?§l§§|é§§%d ‘?o%ﬁaggﬂggg?ggggngféﬁgg%%tic 30 to
re r. The presen f dr bonsg,d feed
ho&é&grc,’ c%?rpgi A eesgseltuﬁee grgg%éss&gc ergregwfﬂglas {lﬁesagte feeding
ounds havei nt er diat%:boiu g,-ienperat ures

ggF & & 5ﬁ&t&f§b At 5} dcts, and they also form
t ropi | xt ith the b hed al cohol. ,
§rotif TRrSatrs Fotii | P 2000 tive WERPRAG oy, Lecding

of the nost representative | ow baili cQm ponents

pr §B&FE Vi 1ord HESe HANIRiES ik dsrgg oducts cannot
therefore be renoved, fromthe plant taogether with,the

5¢4 THRo BFOCE SSa & R IR TP i T3S duce” a%l\pé‘?:i linear al-
products (branched al cohols and ethers) into the

st FERML WRScR AEReY Al Aarkan AR IRPHEhs TNk to 6-
traditional techniques used for renoving nethanol_ (wa

61 e Thiga PHOFG)S Sa RE SFGEMArt® foididhdus Whgrehe the linear al-
subsequent treatnment processes of the streans

( psPhedr iisasedec ek iram die e tadidhey 9thampe. o5
products, on the other hand, cannot be maintained in

70 h&hex yereoeees scceafdias tieeyclmim dly aphgrpin the branched
accunmul ate. Wth respect to the schemes shown in

| i adcathode hasS &, ouibeglpf iqanbon rtetdr sangeagsdmpm 4 to
to in troduce a C5/branched al cohol azeotropic

separation step, which can be inserted in different
positions of the plant in relation to the C5 content

in the charge and also the relative concentration of

the C5 products present. TR separation of the

C5/ branched al cohol azeotropic product can be effected
using traditional fractionation colums in which the
azeotropic m xture can be recovered at the head,

bottom or as side cut. The process, object of the

oy o - - e - - -
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sential steps: a ) feeding a stream containing

i sobutene and C5 hydrocarbons, together with one or
woeog/0stiseans cont ai ni ng oxy genated products PCT/ERZN06/010893

and branched al cohols, ethers and water) , to one or

nore reaction steps (consisting of one or nore

reactors) ; b ) separating the C4/linear al coho

azelbtropi c product and possibly the C4 products from

t he C5 hydrocarbons, fronthe remaining oxygenated

§r ol t BYrafeser ol immreeaf1Bén proditkdreim bhe dranched

nmore distillation colums; ¢ ) recovering the |inear

al edisthal oie t9rlected ropPe wexttbhvweyhi ahcoheloar tert-amyl

products by neans of conventional processes such as

washligriadi t h wat er or absorption on inor ganic solids;

d ) separating the C5 products (as an azeotropic

2onPbendreedss hecooadtingd abcohld)m f Aom vhereenuithiengalkyl

oxygenat ed products and fromthe reaction product, in

onetdremirass i Stunbdeaat i@ cathomsatoms oraegihg Hhdai B to 10.

three streans with the desired purity; e ) recycling

uohe Theepn@idai atagrihagr eymi olagmoxy,gewatedin the alkyl

products and that containing the |inear al cohol recov

er ethdro ibe demedtealt ifedmstepsE,; ETBH eedsBy, | iHEER, TAME,

al cohol and water (which forns the branched al cohol in

t heamAgOnS Lt HFed th the tertiary olefin) to

the reaction steps to conpensate the | osses of |inear

1alycamd ,pdt&Lls CabcbLaThgWMEbh ctiR8 ndilmergh ek | BEREr HBossi -

ol efins, and branched al cohol which, on the contrary,

| eayag tﬂ%ﬁ&@tgfegsﬁee&nw&é [ &8afFe PLEHUE! S0 Irdrm high-

recycling part of the C4 products, with or without |in

earogkgggohrdgﬁayge reaction steps in order to
maxi m ze the isobutene conversion. For the process
129"PThe! E;Ekoté%%seséé%kéknﬁt aRs adimat£d l@h’l%‘i%irl hes&Butene

products are present In the streans prevalently

anGPRStoth "o i8S, SadiERk L g picn <.

t he .C5 ed al cohol azeotropic product is
preFérégfég@gfried out starting fromblends of: a ) C5

5,0 enat ed_prod et hers and, branch al ols) - .
1o PR SCRREALR e 15 HOH bodiBodd anee rgrevious
covered as an azeotropic ound with the branched al

ConbI AT ERIPEAAT TN Esig L EaI e ST bre 205

columm,_w f.h recovery of the renmainin xygenat.ed, .

r oftc e Stng gty BV PTALRPBner o EBIAARIRY bt sobu-
) C5 - ox¥%ena ed pr.Q ucts (ethers and branched ., |

al c6fBfs) TPIGERErS) P& &S T GUUF FoPRE A RINT OXY -
recovered as an azeotropi c conpound with the branched

al cORBRLEY REQFUELS UEMNRAT 2 PH aPE RBRRECo R Icih e ethers
) C4-C5 - oxygenated products (ethers and branched o

al cBHoM@texr)reae? | BREpIOFAUIRILE ¥ PREEAPTS B5APE (consisting
reaction step, wherein the C5 hydrocarbons are

rec@fePBE 8% BAYS§z&EBAFLEFISE iconpound Wi th the branched

al cohol as side cut of a fractionation colum from

whoBe KFergratd na/theaeqs/ binevhoplaghel r ggico tyopdic tproduct
and possibly the C4 products are recovered, whereas a

m xandepesstidilyi dia M axyedwnc s efrpmoddnet Cartydrcarbons,
reaction product is recovered at the bottom d ) C4-C5

- okygenthedrpmaduing Ekygematsdd pnoshustied aald dirgims)the hy-
wherein the C5 hydrocarbons are recovered as an

azeotropi ¢ conpound with the branched al cohol as

bottom effluent of a fractionation colum from whose

head the C4/1inear al cohol azeotropic product and

possi bly the C4 products ar2é recovered. Six process

schenmes are shown in figures 1-6, in order to clearly
illustrate the present invention.
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Figure 1 shows a process schene wherein C5 hydrocar
bons are not present in the charge and the oxygenated

w@r@dostist are et hanol (linear al cohol) , TBA POT/EP0E&010893

al cohol) and MIBE (al kyl ether) . The stream (1)
cont ai ni ng i sobutene, together with the reintegration
feedi ng of nethanol and water (2) and %he re.cycl ed

st r SHAS GV RIS G prdRRE OF NIBES o HSEF’Bf\}a%i%? GRYUmMNS ;
nmet hanol (18) , is sent_to a first reaction step R, .
whi H cBACEBRELEE dheondiBpakoral Gt ofEOM R ageotropic
the C4 iso-olefin is selectively converted to diners .

The TEPFIUIENt WY £hemGh@FeFudts eh¥t MEFTSt pf Fon¥eptional
to a first separation colum C in which a strean1(5e'
ess®MACHSSe coPe el nRAg WBaHYW odbEBonatand okt daPeFPtson on
re noved fromthe head, whereas a stream (6)
essdmarganic@plidsi ng t he reaction product and

remai ni ng oxygenated com pounds, is collected at the

bot tdm s&parbeadgst tkam{s5) hydrohanbbad, tagetder agephropic
the recycl ed streans of oxygenated products (16) and

met kangotid witln vheeboadchedcilomhstlep RHm whhehremaining
consi st of one or nore reactors, wherein the isobutene
pressigdrmteel | produety aadveired thedirmerct ionTheroduct, in
effluent (8) fromthe second reaction step is

sepanal ask | Roge C Fradt iGAdtion Wwobenho! t am drsldream obtain
(10) essentially containing MIBE, TBA, the

di mephireat sty ugitt athepadds Ofed heukHAc Py oducts, is
renoved and sent to the colum O for the recovery of

t he ir odiehy cARGhOX HRaN ab%@eﬁh%duéb&tthQn?eadhét r egffgenated
(9), consisting of C4 products and the CA4/ net hano

azeQblRRIE M XbHERchéd AN A0t hRA halMbr)seRhdt & linear
MR unit for the recovery of the al cohol which can

CONY o0 XTI, o AhADSR Pt LA SYSt 8P 98,

nol ecul ar sieves or a water washing columm. In both

casgs, fdeqahgORaheeCoyEiSol 14haCamher SqhiBaCKed s the

the two react?on steps (streans 17 and 18) whereas the

NYALAGHAY SLIEMRL 13h 28k ﬁ%f&gﬁé MpYURRRAHARE with the

operati1 ons. tom strea t col um I'S

sen : r . separat| [ £
SNl ey ANEE; AFPRLA A0 ST R WPEEER S compensate
o P Badt St bteps! {3 T Eate gioan P Gl e pien ene
react.i on product. (12)_ essenti.all.y con ist'n

di ??IFriﬁggs 5%ae%ﬁal‘4qﬁ%ﬁFb¥F%s 8'd0|Fr§8§éFg aﬁéCOh01
o ot SRR SHathr I R SR wan
contrary, accgrding to the present invention,

di f F8Fefs pPRAEUELFAF i gurati ons can be used, schematised
inthe fol lowing figures 2-6, to recover the [ TBA .
aze8t'r FHY Tr e LBRF Td&e &hg%npméuaﬁam Wiy PofotpsW thout
progucts p;gsgg&égnﬂé;@sﬁ;gguiredrgurit g{%tgf%%ﬁ to maxi
st r eaRE2TFPgk 1t L %Rﬁ%"f S B
schene “Q%éh'dtﬁgﬁﬁf fromthe previous schene in that

t heM3EFe&c AF CPRYHNTy VRV products to be

recycled (11) (ethers and TBA) is renoved fromthe )

140| (e GBrecess daceardinfetOas kaianss]l TRRMaiSot e in the
product (19) is recovered fromthe head of the colum
andsemarepioonsli ytihe [ofeanohed aReohedc agenfropic prod-
product. The process schene becones nore conpl ex when

a nore efficient separation of the mxture of C5 prod

uct s/ oxygenat ed products/reaction product is to be
effected, as a new fractionation colum C4 nust be
inserted, as shown in figu2e¢ 3 . In this new schene,

the head streamof the colum C3 (11) is sent to a new
colum C4 where the C5/TBA azeotropic mixture (20) is
separated at the head and the stream of oxygenated

products (19) is separated at the bottom and recycled

T T - . . Al + 4= - e~
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using the two fractionation colums of the C4 products
wherein the C5/ TBA azeotropic m xture can be thus

w0 eaoweTied as side cut (19) both in the col utMmPCI/EP2006/010893

(figure 4 ) and in the colum C2 (figure 5) . A
further option however consistsin effecting the
separation of the C4-C5 products,in a | ast_new colLum

C5, UgE SREWPS (FHGGHE BIE SrRXIRS $HM CBl RS Of:

azeotr ic product is _recovered as bottom stream (19

. CLAMS 51 ) %mm%%dfﬁroﬂﬁet%ﬁ&rtaerr&n gtd dgranched alco-
hydrocarbons present, in a quantity ranging fromaQ.2
to Po%y mekGRELiPR Hyrefustar bsheseiBariier v ah¥Arpgarbons
contai ning C4 products used for the production of

hi glarect Aesavatiest ardfon aom PRSP LY t pemBetedt | yeéth the
di meri zation of isobutene, characterized in that the

di mbranatiesh alezmtobrnas shead eféduent usirie reckeme based
of linear and branched al cohols and al kyl ethers in

suclona aguzoitunty, asith keceveryolcdr tle i wemad tobng soxygenated
al kyl ethers/isobutene in the feeding higher than

0. 0broduk tBha sprenickss swe,c arudi twp toraxt tai ondt  omheo Bimns ;
the nolar ra tio alcohols + alkyl ethers/isobutene is

| owgy) than bxygehgtddeppoaaess dethedisnGrid lotramdendd, alco-
wherein the reaction is carried out at a tenperature
rangiong)f ronafetd, 1¥8e@€in @hed @r esRAHR-A1WMIs tded becov-
MPa and at feeding space velocities lower than 30 h 1

4 ereBh & PrHces5e FELOP Ut NGohPothdi Mith vMeersranéhed alco-
feedi ng space velocities range from1l to 15 h 1. 5)

The pR 0GRS heer WHINGA H & Mraat Melteidh tdhsLhhmear .
al cohol has a nunber of carbon atoms ranging froml

to &). 8-k, TheoﬁggEﬁaéeacg%%%stO(eqﬂrfaxn.a Band WWeARERed al-
t he Ilnear al is selected from net hanol and/ or

eth I )T It in
whe?g%ﬁlfée brgﬁgﬁ 3E§fcoho %gs %fggﬁﬁtﬁig¥gggrgonreaCtlon
at ok ! n%ﬂ@r\é}fr@”‘:ﬂet XL h Poc JdHLPCEPe @%‘E%Rf@'x%gi as an
to cIa erern the b anched al cohol is selected

fro@zte%”r gﬂtcylcc?nlr (Jli %.t ertt n%l:aﬁ‘é}cfﬁ&]o%lco%o)l Tahse side

process ac ordlng ereln the al kyl ether

has a (nhunber of 0 f 5 0.
Thecﬁrocggs acé%?ggndg?%éc a| rﬁg é%ggk t esélkhfl'gl)i the
et her ,is_sel ected . frrom MIBE, ETBE, ESB ,
TAEE #’ﬂ?ﬁfu@éfqﬂ%ﬁe%?eog???l?hé)pré%%%s a c&? g LY the

| ai m n ot her ossr bl e oleflns res

o EncoBharget Bket teoorer Siisdee ribhike caégammg
Igﬁf: o%%g(sﬁﬁcécoarqgl 323 0 cl arﬁ ltc{i%y'r no%fﬁ%é%cmls re-

C7 streans. 13) The process according to at | east one
of Fﬁgeﬁﬁgvﬁou§h€I§Q%§ Lbnprising the foll owi ng

essential steps: a ) feeding the CA C5 hydro rbon cut
con@élﬁkﬁ§5|soﬁﬁyﬂéﬂétepo§ EPAEF R 11 Torfprranched al-
streans _cont ai ni ng oxygenat ed products (l'inear and

br aRERedsal whsdedD diiterSs BWETRSEEPPNSs BF OER VRS as an
reaction steps (consisting of one or nore reactors) ;

b ) agep&repPiifg CORPoEa | the denarba biprol as bottom
product and possibly the C4 products fromthe C5
hyde§éarsons off ronkraet tenalt HPRgCakygeniren phwfsctiiead the
and fromthe hydrocarbon product, in one or nore

di sCiflaméan edlcgined; @ze)eotmpif@r Prgdusd | apdapossibly the
al cohol fromthe azeotropic mxture with the C4

products by neans of conventional processes such as

washing with water or absorption on inorganic solids, -

d ) separating the C5 hydrocarbons, as an azeotropic
conpound wi th the branched?2al cohol, fromthe remaining
oxygenat ed products and fromthe reaction product, in

one or nore fractionation columms, in order to obtain
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three streanms with the desired purity; e ) recycling
the streans containing the oxygenated products

recovered, to the two reaction steps,- f ) feeding
I i near al cohol and water (which forns the branched
al cohol in the reactors by reaction with the tertiary
ol efSen) PEGIVRE Sy BFEt FEFYEEFE t 0 conpensat e the | osses
of linear alcohol, which can react with the diners and

15)neBre @rofesendccardimdartchedlai®dhdl Wi @nd okt t hwherein

contrary, |eaves the plant together with the C5

pr oddnst s/ Prpnchedc Blisphsedr tazsFfo e i) Wiodkes siswippned to

or without |inear alcohol, to the reaction steps in
or darhet orempdian zradect sobut ene conversi on. 14) The
process according to clains 1 and 13, wherein the

19 parta | pnooéssheacCoidiage Her alaiohe| 1azedt rlohi cwherein the

product can be carried out starting fromblends of : a

) Chlimexxygemiairedrpaodiohs et barsiadd dutndmedoatéc®r more

hol s) - reaction product, wherein the C5 hydrocarbons

ar e friee@Véyerll asukarl :az emd ot cadicaipoiie veddtohe.
branched al cohol as head effluent using a schene based

1091 aried| prbcevkt BokeaaMeldy o theimensi, niwigmaxiygeriaé eds hy-

products as side cut, or two fractionation colums; b

) Clroc@yeriatek pppduehs (ot keneaanyd pranrehedt By ceontain-

hol s) - dinmers, wherein the C5 hydrocarbons are

recQyRy 8F asrdu@ZL0o h0RI uEiiaindrhg ingherbranchedio 10%

al co hol as head effluent of a fractionation columm; c
e 'genat ed products (ethers and branched a
cohol’s) - “reaction product, effluent froma reaction
step, wherein the C5 hydrocarbons are recovered as an
azeotropi ¢ conpound with the branched al cohol as side
cut of a fractionation colum from whose head the
CA/l i near al cohol azeotropic product and possibly the
CA products are recovered, whereas a mxture
contai ning the oxygenated products and the reaction
product is recovered at the bottom d ) C4-C5 -
oxygenat ed products (linear and branched al cohol s)
wherein the C5 hydrocarbons are recovered as an
azeotropi ¢ conpound with the branched al cohol as
bottom effluent of a fractionation colum from whose
head the G /linear al cohol azeotropic product and
possi bly theC4 products are recovered. 15) The process
according to clains 1 , 13 and 14, wherein the
C5/ branched al cohol azeotropic mxture is joined to
the reaction product. 16) The process according to
claims 1 and 13, wherein the dinerization reaction is
carried out in one or nore fixed bed, tubular and/or
adi abatic reactors. 17) The process according to claim
13, wherein the C5 hy drocarbons are present in
streans prevalently containing C4 products in a
guantity ranging from0.5 to 10% by wei ght.
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