- 1-  Production Process This invention relates to a processd @p the > -.-&
Qroductron of a paint concentrate, i.e. a dispersion of an organic pignment-

in a paint vehicle, particularly an autonotive or architectural pain}pfa%-
vehicle, conprising a solvent and, optionally, other conponénts-such'as a

bi nder and additives, which dispersion contai nsmmh%%mem},ﬁ&;i of the

pi gnrent and can be "let down", i.e. diluted, to [ I'nt by the
addi tion of further paint vehicle. Conventi ona HE wﬂra t he
pr oduct i oDasg MAR2196s or pai nt concentrates contalni t hal ocyani ne

pi gnent s p@&ﬁFé%éiEg&the crude netal phthal ocyanine to be subjected

either t nding in a ball mll or kneader in the presence of
an inorgagi.c.salt or dissolution and reprecipitation fromconcentrated

Ul phur | TBig Inyerfor: evales ok Piece B the rpcloh,oh it sPORat 81 21 oni ng and
| sol at i ondiggergion \of &h orgeicpigMentilaPpaint Vehitle) praisliafy anabtomdiiveggnt ary form
which is then dispersed, usually with further grindin In a paint vehicle.
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prol onged grinding and w thout the need to use speciallsed dispersing and
f1 ui di si nbe detdaw’ Hie. diluted, tp give: 3 Bnal paing by the additionof further pgint vekiclenet al
pht hal ocyanine to reduce its particle size and then kneadi ng the snaller
particles of crude netal phthal ocyanine together with a solvent conponent
of the pafanventignalpsecesaes foy thesprotiuction of paiptsernainticonerntiatescontaining imetal

envi ronne | ) ' i
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formng a nodified crude netal phthal ocyanine, and (b) kneading a mxture
of the m)ﬂ hfa.'s ?\gwcsrulrjggjln%inraeyt l%en%tt.lrr\]é‘ lh%f XS‘IP\ é]o%cteg aQtteQ %nt‘é‘fn&n@ aa pi%%err]\%ary metal
phthalocyanine can be obtained without the need for prolonged grinding and without the
need to use specialised dispersing and fluidising agents by firstly either acid pasting or
milling crude metal phthalocyanine to reduce its particle size and then kneading the smaller
particles of crude metal phthalocyanine together with a solvent component of the paint and,
optionally, a binder component of the paint. Possible environmental problems associated
with the use of an inorganic salt grinding aid can thereby be avoided and the overall
processing time required to progress from crude metal phthalocyanine to paint concentrate
can be considerably reduced. Paints having excellent dispersion, strength, gloss and flow
properties can be obtained from the resulting concentrates.

Accordingly, the present invention provides a process for the preparation of a paint
concentrate which comprises

(@) milling or acid pasting a crude metal phthalocyanine to reduce the particle size
thereof, thereby forming a modified crude metal phthalocyanine, and

(b) kneading a mixture of the modified crude metal phthalocyanine together with a paint
vehicle comprising one or more paint solvents, the metal phthalocyanine being present in



vehi cl e conprising one or nore paint solvents, the netal phthal ocyanine.
being present in -2 -
an amount of 20 to 80% by wei ght of the kneaded nixture, to gi ve a paint
concentrate containing the netal phthalocyanine in pigmentary form

di spersed in the paint vehicle. The mJling step (a) is preferably
carried out in a ball mIl, although otHer grinding apparatus having a
simlar effect, for exanple an attritor, can be used if desired. In the
mlling step, the crude netal phthalocyanine is preferably in adm xture
with a r emiameunt/ob20 tm80%dynieight of thelknetided mixtiire, tagive @ painteoneentrate
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pai nt concentrate to be produced. Exanpl es of suitable resins, where the
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pai nt concentrate to be produced i s an aqueous concentrate, Alk ds noth
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Acetat e ané pant Wﬁfeﬂb%rb}o&:&d @xﬁﬁ@l& o@%bﬁéﬁlé‘?&ms whbRY tﬁe%afrﬁs' nis

used in the mlllng step (a), s usually partlculateform Organi ¢
| i qui ds segncemrate tope ewupﬁdtsr@ oit- baseﬁgosewaé%\)arﬁﬁ«;kyﬁéﬁ vayiable oil length,
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resultin

compoundex oS stisBngt strde BhASRRGY ros b inokls MediachRict iy cbieuials -,
corrpoundsl.l@amsadreﬁmam@wayld e)g:IF@llWIWhAcetates;orlﬁ\Iaridaﬁded with ot her
conpati ble |iquids/solvents; Esters such as e.g. Ethyl, Mthyl or Butyl
Acet at es; Ketones such as Acetone, Methyl Ethyl Ketone and Met hyl -i soBut yl

Ket one; BiMherestherpaifiticoncehitrateiol be prodiiceass Bn abgoustdneentrate, Alkyds noth
modified and non modified, Polyesters, Acrylics, Vinyls e.g. PolyVinyl Acetate and Syrene
containing e.g. Styrene-Butadiene.

Where a resin is used in the milling step (a), it is usually in particulate form.

Organic liquids suitable for use in the milling step (a) may be those conventionally used as a
solvent component of a paint concentrate, or a liquid compatible with such a component.
The liquid may be a material which is solid at ambient temperature but is liquid at the

- elevated temperature resulting from the milling process. Suitable liquids include Aliphatic
compounds such as White Spirit, Alcohols and Carboxylic Acids; Aromomatic compounds
such as Toluene and Xylene which may be blended with other compatible liquids/solvents;
Esters such as e.g. Ethyl, Methyl or Butyl Acetates; Ketones such as Acetone, MethylEthyl
Ketone and Methyl-isoButyl Ketone; Ethers or Ether Alcohols such as Diethyl Ether,
Diethylene Glycol and Butyl Glycol; or blends of various aliphatic/aromatic hydrocarbons
and alcohols e.g. Xylene:Butanol.



Di et hyl ene dycol and Butyl dvycol; or®blends of various aliphatic/aromatic
hydr ocarbons and al cohol s e.g. Xyl ene: But anol .

- 3- A fluidising agent nay be mlled together with the crude netal

pht hal ocyanine in the mlling step (a). Suitable fluidising agents include
salts of long chain aliphatic am nes, e those having one or nore chains
of at least 10 carbon atons, e.g. 10 to 20 carbon atons, with a sul phonated
nmet al pht hal ocyani ne, especially sul phonated copper phthal ocyani ne and
basi ¢ netal .phthal ocyani nes such as di net hyl am noet hyl copper | .
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gener al | pasigametabphthalpeyanines such as dimethylaminoethyl capperphthalogyanine. | t he
nodi fi ed crude netal phthal ocyanine is produced by acid pasting, an

essentially 100% al pha crystal formis obtained. Where a resin is used in
the mlling stage (a), it nmay be used generally in an anmount of 0.1 to 50%
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nodi fi ed galusikedBtermetiatdial ocyani ne obt ai ned by step (a) may be fed to an
extruder in adm xture with the paint vehicle, or the paint vehicle nay be

fed separately to the extruder. The paint vehicle may
If the modified crude metal phthalocyanine is produced by acid pasting, an essentially 100%

alpha crystal form is obtained.

Where a resin is used in the milling stage (a), it may be used generaily in an amount of 0.1
to 50%, preferably 2 to 30%, especially 5 to 15%, by weight of the crude metal
phthalocyanine. When an organic liquid is used in the milling stage (a) it is used in an
amount, generally 0.1 to 20% by weight of the crude phthalocyanine, such that the product
of the milling stage (a) is in particulate form, not caked or wet form.

The kneading step (b) of the process of the invention may be carried out in a batch kneader
or, preferably, an extruder, especially a twin-screw extruder which may have, for example, 1
to 30 mixing zones, more usually 3 to 20 mixing zones. The modified crude metal
phthalocyanine obtained by step (a) may be fed to an extruder in admixture with the paint
vehicle, or the paint vehicle may be fed separately to the extruder. The paint vehicle may
consist wholly of an organic liquid as hereinbefore described as suitable for use in milling
step (a), i.e. a liquid conventionally used as a solvent component of a paint concentrate or a
liquid compatible with such a component, where such liquid is a liquid at ambient
temperature. Altematively, the paint vehicle may comprise one or more paint solvents, for
example one or more organic liquids as hereinbefore described, optionally together with one



consi st wholly of an organic liquid as hereinbefore described as suitable
for use:in mlling step (a), i.e. a liquid conventionally used as a sol vent
‘conponent of a paint concentrate or a liquid conpatible with such a
conponent, where such liquid is a liquid at anbient tenperature.
Alternatively, the paint vehicle may cqpurise one or nore paint solvents,
for exanple one or nore organic |iquids as herei nbefore descri bed,
optionally together with one

-4- or nore paint binders and, optionally also, other known conponents of
pai nt veRr B painthinders @pdventionaliaise eitherikpewn companeyits ofpaintyghicles such
enbodi megg &%v%ﬁiﬁﬁal%it%@. nodi fi ed crude netal phthal ocyani ne obtai ned by
step (a) Is fed to an extruder together with an organic |iquid such as one
or nore of those herei nbefore described as usable in step (a). In another
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adjusting the screw speed. This shear gradient is generally from 300 to
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adjusting the screw speed. This shear gradient is generally from 300 to 20,000s ',

preferably 500 to 5000s ™.

The nature of the solvent, binder and other components of the paint vehicle is determined
generally by the type of paint concentrate which it is desired to produce. The process of the
invention may be used to produce concentrates for paints of various types, for example
architectural, decorative, general industrial and automotive paints which may be based on
organic or aqueous solvents.

Amongst the solvents which may be used are one or more of the solvents listed above for
use in milling step (a).

Amongst the binders which may be used are one or more of the resins listed above for use
in milling step (a).

Examples of other known components of paint vehicles which may be kneaded with the
phthalocyanine in step (b) or added during subsequent processing of the paint concentrate
are Pigments e.g. TiO 2 and Fe Oxides, Surfactants e.g. polysiloxanes, Extenders, fillers,



use in mlling step (a). Anongst the binders which may be used are one or
nore of :the resins |listed above for use in mlling step (a). Exanpl es of
‘ot her known conponents of paint vehicles which may be kneaded with the

pht hal ocyanine in step (b) or added during subsequent processing of the
pai nt concentrate are Pigments e.g. TiQgerr] and Fe Oxides, Surfactants
e.g. polysiloxanes, Extenders, fillers, Level ling agents, d oss
enhanci ng agents, Rheol ogy control agents, Fluidising agents such as those
gi ven above for use in mlling step (a), Wttin /EXspersinggagents e.qg.
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pht hal ocyani ne. The product of the kneading step is a paint concentrate
containing the netal phthalocyanine in pignmentary form The concentrate may
be | et ddmthe kneadiiglstape(d), the rdlativerdnimmtsofi the moelified ceudeometal phthalocyanineai nt
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paint maker and further diluted with paint vehicle to give the final paint. The let-down of the
concentrate can be carried out using conventional procedures.

The process of the invention is particularly useful for the preparation of paint concentrates
where the metal phthalocyanine is copper phthalocyanine, but may also be used for the
production of paint concentrates containing other metal phthalocyanines, for example zinc
or nickel phthalocyanine, or, especially, chlorinated and/or brominated copper
phthalocyanine.

The process of the invention may be used to produce paint concentrates for paints of
various types, including architectural, decorative, general industrial and automotive paints.

The invention is illustrated by the following Examples, in which parts and percentages are
by weight, unless otherwise specified.

Example 1

8570g of crude phthalocyanine (CuPc) and 430g of a phenolic modified hard rosin are
placed in a revolving ball mill and ground for 5 hours to give a ball milled intermediate (BMI).
The crystal form of the milled intermediate is 48% alpha. The BMI is supplied to a co-



The process.of the invention nmay be used to produce paint concentrates for
paints of various types, including architectural, decorative, general

i ndustrial and autonotive paints. The invention is illustrated by the
foll ow ng Exanples, in which parts and percentages are by wei ght, unless

ot herw se specifi ed. Exanple 1 857Qg.of crude phthal ocyanine (CuPc) and
430g of a phenolic nodified hard rosin are placed in a revolving ball mll
and ground for 5 hours to give a ball mlled internediate (BM). The

crystal formof the mlled internediate is 48% al pha. The BM is su&pl i ed
t o a co- rotating twin screw extruder (MP 2030 type of APV, Newcastle-under-Lyme, UK)together

tati ooy :
R 1 ogethcRnl aicatorztEh e the by uehontl raflole o:) ThaNRFgiRif fosd e |
is 3:1. TR9tkghai . popriatvaraishi congistingof approxigately Srparts melamine rosins 83 parts

eyl anel badSRemRBRRE 13k ind 1 bark Rl 3tn | sippied & siauiato g |

a |iqui dextrudérdeforetbefirst mbing zortel thréughsoneniniet aglyzateerate bf @6d¢ghoile Tihel et

e Lot "B pieR i br ket | sel A5 e i BB BbUAT s ot ORI L

appl i ed sésuitinggnadi applied$hees Gladientrof 1674e “'diThefdischargestemperdtueaf die t he
Cope non b L Tne RBuBRE bt SRR B el GOa CobbtB™ '

nmodi f i cat430kby weight and is predominantly in the Beta modification.



Clainms 1. A process for the preparation of a paint concentrate which
conprises (a) mlling a crude netal phthal ocyanine to reduce the particle
'si ze thereof, thereby formng a nodified crude netal phthal ocyani ne and
(b) kneading a m xture of the nodified crude netal phthal ocyani ne together
with a paint vehi cl e conprising onezr nore paint solvents, the netal
pht hal ocyani ne bei ng present in an anount of 20 to 80% by weight of the
kneaded m xture and the shear gradient in t he k ei ng
from 300 to 20.000 s[err], to give a paint concentr L"”fg am%a,uﬁ the
nmetal phthal ocyanine in pignmentary formdispersed in« .

A procesg\lgﬁ?qgagqmlgo claiml1, in which the mlling step (a) is carri ed

out in a“ba . A process according to claiml or 2, in which in
mlling step (a) the crude netal pht hal ocyanine is in adm xture with a
resin or 4an L gl ﬁ'ﬁé ﬁﬁg uid. 4. A
process acco?‘ ngé%gbtﬁ'gl‘%@g’?%ﬁ icﬁh't enreggﬁg?@iégnwm&dsgg acrylic,

cel lul osi c, epoxy, nel am ne, phenolic, polyester, polyurethane,
silicone,

oo o Y7 o 45 B o s sBioc i otk mrpafidi 5555
white spithereof, thembxfoumng@anbdxﬁgd cmdameial phthalocyahine@nd, et her or et her
al cohol or m xtures thereof. 6. A process according to any of clains 3
to 5in which the resin is used in an anmount of 0.1 to 50% by wei ght,

bas eddon (bhe kneéoﬂh? amilftlxmreeonha ahmdlfwdadrucmmﬁtdl phthalocyani I ine thgethep mtthé& s

accorlngtoa 0] clainse. 3 to 6 i n 0 a C I IS use I N an

Srount of 0. Paint vaties sPTAs e ohe pt sise Bt foleris dhe mital Bhfhelkying .t o

mt hﬁl fﬁyaﬂ' lb%g\g ;ﬂ'esdthtmmeﬁﬁuﬁwmm%?Wélghﬂéfthb&né?dwgﬂixﬂﬂed aims, in
I C e neadj n S carr 1IN an extruder

process acco QWG%(Q?'@I%Q%H%@@%? RoRtain 4‘ e%ie?&ﬂ?%@f"@ﬁ n B'P“lei’t%rrl ed

out in a tw RormfdisPers¥d in#e'paint vehicle.

2. A process according to claim 1, in which the milling step (a) is carried out in a
ball mil.

3. A process according to claim 1 or 2, in which in milling step (a) the crude metal
phthalocyanine is in admixture with a resin or an organic liquid or a resin and an
organic liquid.

4. A process according to claim 3 in which the resin is an alkyd, acrylic, cellulosic, epoxy,
melamine, phenolic, polyester, polyurethane, resin, silicone, styrene - containing,
urea, or vinyl resin.

5. A process according to claim 3 in which the organic liquid is an aromatic solvent, white
spirit an alcohol, carboxylic acid, ester, ketone, ether or ether alcohol or mixtures
thereof.

6. A process according to any of claims 3 to 5 in which the resin is used in an amount
of 0.1 to 50% by weight, based on the weight of the crude metal phthalocyanine.
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- 8 - 10. A process according to claim8 or 8, in which the nodified crude
met al phthalocyanine is . . fed to the extruder together with an organic
‘I'i quid usabl e in the mlling step (a) or the nodi fied crude netal

pht hal ocyan| n E ﬁﬂm "ﬂﬂﬁmc liquid are fed separately to the

ext ruder. ding to c ains 8 9 or 10, in which the
ext ruder has one * *mixing zones and the renmai ning part of the
paint vehicle is supplled to the extruder t hrough one inlet before or

in the first mxing zone. 12. A process according to any preceding claim
i n whi ch7.t heAlpmecess agcardiag te Bny pkclaimsi3 to®. in whlsmorsﬁn@lm%lswed freAR] C. 13

A process ac&%gﬁtrg 8?@%%% %'ghlt'rlbf\ggish tﬁ@ﬁe@ﬂ?@ﬂha Is carried

out at 50 process accordi ng to any precedi ng
claim in whphthalobyanineeaded ni xture contains 30 to 70% by wei ght of
met al pht hal ocyani ne. 15. A process according to claim114, in which the
kneaded m xture contains 40 to 60% by wei ght of netal phthal ocyani ne.
16. A pr8cesA pancess accarding taany pregedidg claim) iniwhich thekheading stepp(b) istcarrieldi cl e
al so contai ng a bi nder?@é(g(‘t‘j optionally, one or nore additives. 17. A
process acco?'ﬂﬁ H@W%ﬁﬁ? ing claim in which the netal phthal ocyani ne
copper phthal ocyanine. 18. A process according to claim17, in

vvhlchth copper hthaloc e IS nat e 19.. A proces accordlngto

ol ai m 189 i n EorRlog 18 i 8 Wish e facditen G MEtYGHIRISARAG S no
fed to the extruder together with an organic liquid usable in the milling step (a) or the
modified crude metal phthalocyanine and said organic liquid are fed separately to the
extruder.

10. A process according to claims 8 or 9, in which the extruder has one or more mixing
zones and the remaining part of the paint vehicle is supplied to the extruder through
one inlet before the, or the first, mixing zone.

11. A process according to any preceding claim, in which the kneading step (b) is carried
out at 20 to 200 °C.

12. A process according to claim 11, in which the kneading step (b) is carried out at 50 to
150 °C.

13. A process according to any preceding claim, in which a shear gradient from 300 to
20,000s ' is applied during the kneading step (b).

14. A process according to any preceding claim, in which the kneaded mixture contains
30 to 70% by weight of metal phthalocyanine.

15. A process according to claim 14, in which the kneaded mixture contains 40 to 60%
byw eight of metal phthalocyanine.

16. A process according to any preceding claim, in which the paint vehicle also contains a
binder and, optionally, one or more additives. e e e e
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20. A paint .produced by diluting a paint concentrate obtained by a process

according to any of the preceding clains wwth a paint vehicle
conprising one or nore paint solvents.

ABSTRACT OF THE DI SCLOSURE o "PRCDUCTIFON
PROCESS A process for the preparationgf a paint

conpri ses (a) mlling or acid pasting a crude net gmﬂﬁ 'lﬁjm mj ?ﬂl
reduce the particles size t hereof, thereby formmgeca

nmet al pht hal ocyani ne and (b) kneading a mxture of the nodified cr ude
met al pht hal ocyani ne together with a paint vehicle conprising one or
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18. A process according to claim 17, in which the copper phthalocyanine is chiorinated.

19. A process according to claim 18, in which the copper phthalocyanine contains 1-20%
chlorine.

20. A process according to claim 1 substantially as hereinbefore described with reference
to the foregoing Example.

21. A paint produced by diluting a paint concentrate obtained by a process according to
any of the preceding claims with a paint vehicle comprising one or more paint
solvents.
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