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relates to an iron OXIde pi gnent particle whose surface is coated with at

| east one I norgani c electrlc charge naterlal and at | east one di spersion
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L EQMJM&M
5 This invention relates to modifying the surface of particles for improved dispersion

characteristics in aqueous, solvent, resinous, polymeric, cementitious, magnetic or the like
application systems. In particular, this invention relates to a pigment or filler pagﬁcle_ whose
surface is coated with at least one electric charge modifying agent which may also be combined
with at least ome dispersion promoting agent, which bas improved dispersibility, coloring,
handling, and other processing properties in application systems. Even more particularly, this
invention relates to an iron oxide pigment particle whose surface is coated with at least one
inorgmﬁc electric charge modifying material and at least one dispersion promoting material.

10

I@Q@amc pigments such as metal oxides, for example, iron oxndes, are conventionally
15 used as cuﬂamg comp@mms in the construction, paint, plas@c and other industries. The
i pments are incorporated for coloring into the desired application system such as,

aqueous, solvent, resimous, polymeric, cementitious or dispersion systems or the like usually

through intensive mixing. A key performance property of the pigment is the dispersibility of

the pigment throughout the application system. The dispersibility is a measure of the ease with

igment particles can be uniformly and intimately mixed in the application system.

Poor dispersion of the pigment particles can cause large agglomerates of pigment particles which

may result in surface imperfections, color streaks, non uniform coloration or incomplete color
development within the end product. _

A problem with many inorganic pignmms, for example, metal oxides, is that they

25 normalily do not disperse well in mediums such as in paints, plastics, cements or the like. A

| reason for this is that the surface of metal oxide pigments is not electrochemically compatible

20

with many application systems and as a result, additional time, greater mechanical energy, and

gredter pigment quantities. are required to properly mix the pigment in the medium to achieve
the desired color and other properties. '

i Attempts have been made to provide a pigment particle with enhanced dispersion and
coloring properties for many applicariom ;szstemsa Amoﬁg the prior art, surface modifications
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modi f i cainiinsuluble metal metaphosphate of the formula M(POy), , where M is a metal selected from
10 the group of Al, Ba, Ca, Mg, Fe and Zn, this coated particle is claimed to improve the thermal

stability of the pigment in many application systems.

It is also known, to treat inorganic particles with specific organic materials to improve
certain performance characteristics in many application systems. U.S. Patent No. 4,753,679 -
Damiano et al. disclose a method for improving the strength and water permeability of concrete

15 using inorganic particles, such as ircn oxide, which have been pretreated with a fatty acid, such
as stearic acid or oleic acid, to promote the dispersal of the particles in concrete systems.

U.S. Patent No. 4,952,617 - Ayala et al. disclose surface modified inorganic pigment
particles coated with an organic surfactant for improved dispersibilty and heat stability in both
water based and organic solvent coating systems. _

20 U.S. Patent No. 4,946,505 - Jungk discloses a method of dyeing concrete using a
specific binder physically combined with pigment particles, such as iron oxide, into a granule
bead. However, these modified pigment particles suffer from the shortcoming that the dispersal
of the pigments is dependent on the dissolution of the granule beads, or in other words, the
dissolution of the pigment particles from the binder. Hence, the dissolution may occur prior

25 to the pigment being dispersed in the concrete systems. The level of attachment of the pigment
paﬂicﬂe to the binder .ils, therefore weak, the pigment being only physically combined or
encapsulated within the binder.

Despite the many prior attempts at improving pigment particle performance in a variety

~ of application systems, more effective means are tomsmﬂy being sought. It would be desirable
30 to provide particles, namely pigment or filler particles, which have been surface modified to
- improve the particle performance in all application systems. It would also be desirabie to be
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in many applmmm systems.

It is another object of the invention to electrochemically attach a dispersant to the surface

10 igment or filler particle.

It is another object of the invention to provide surface modified pigment or filler primary
particles.
It is another object of the invention to provide low dusting freely flowable surface
modified pigment or filler pasticles.
15 It is another object to provide a generic method for the surface modification of pigment
or filler particles to mprove processing properties in many application systems.
These and other objects of the invention are met by a surface modified pigment or filler
perticle having at least two coatings, an electrochemical or charge modifying coating and a
dispersion promoting coating and a2 method for meking the same The invenmtion further
20 pmvmdes a generic systems approach for achieving optimal performance of a variety of pasticles,
pmoents or fillers or the like, in the desired application system through electrochernical and
mical surface modification of the particle.
The invention recognizes that the modifications of particle surface charge and chemistry
nhance the particle performance in application systems. The invention further recognizes that
25 the electrical surface charge associated with a particle at the dispersion medium interface of the
application system leads to mutual particle repulsion or attraction in the application system.
Thus, a particular electrochemical and chemical surface modification of the particle can be
designed to improve the stabilization or attraction of the particle to other elements in any

~ particular dispersion medium. Therefore, a determination of the overall electrochemistry of a
30  desired application system allows a particle to be modified through electrochemical and chemical
design to optimize particle performance in that system.



3 sable to electrochemcally and chemcally nodify, adjust_or a control_a

particle surface to provide a particle which has |nproved7proceSS|ng 7
properties, such as dispersibility. It would al so be de5|“fﬁ et £ R
specifically design the surface nodification on the particlf}

conpatible with any desired application system It would al #EIHHE
to provide a generic nethod for surface nodification that is appllcatlon to
a particles and conpatible with all application systens.

These and other advantages of the invention will become more apparent in connection
with the following description of certain embodiments of the invention as discicsed in non-
limiting examples.



4 > SUMNVARYOF t+NVENTH-ON-—-— It is an object of the invention to
provi de gyl ‘ -particle with an application-

speci fic ¢/ngg (K y and chemical designed surface nodification to
optim ze pH

PaL I performance in many application systens.
[t is anotHuplBIIEE ‘J‘ the invention to provide a pignment or filler
particle, whose surface Is coated with at | east one el ectrochem cal
or change nodi fying agent and at | east one dispersion pronot i ng
agent, for enchanced processing propertle% such as dispersibility -or
coloring properties tems.. |t is
anot her obj ect o# W““f;“i»“‘fiai*!‘.‘ ﬂ: ‘.‘. QE THERBEEERRED EMBODIMENISor sant to
t he surface &ﬁ?&rms tdeC trdche
anot her obj ect of he |nven I on o prow f %gclrems %deng?grren@%g and

filler pchemisyry to imprower the particle performance i m a vmety application systems, such as paints,
' ceaﬁngs, resinous, cementitous, mgzmic, aqueous, solvent and other systems or the like. It
S has not been taught or suggested prior to this invention that a pigment particle or filler particle
may be surface modified through electrochemical and chemical adjustment to improve various
ce characteristics of these particles in & variety of application systems. The
ortance of charge adjusted particles is particularity realized by the ability to specifically and
systemmatically design particles which are chemically and electrochemically compatible with a
10 particular application system.
The present invention is, therefore, directed to & composition which comprises a pigment
particle or filler particle coated with at least two coating materials, one being a charge or
hemmical modifying agent and the other being a dispersion agent for promoting dispersal
igment particles in a particular application system and a method for making
15 The particle to be modified is a pigment or a filler particle. The pigment particle or
filler particie may be inorganic or orgamic and selected from the group of minerals, orgaﬁics,
laked organics, extenders, fillers, metals, and metal oxides or the like. Other Examples of
pigments and fillers are disclosed in the Pigment Handbook, Vois. I and II, Tempie C. Patton,
Editor, John Wiley & Sons, New York, latest edition.
20 More specifically, the pigment particles may include chromates, ferrocyamnides, sulfides,
sulfoselenides, oxides, silicas, silicates, phosphates, aluminates, titanates, carbonates, suifates,
borates, organic pigments and metal pigments. Inorganmic pigment particles, such as metal

oxides, for example, iron oxide, are often preferred, because of their low cost and compatibility

in many application systetns;' Other metal oxides such as aluminum oxide, chromium oxide,

25 lead oxide, mickel oxide, silicon oxide, silver oxide, tin oxide, titamium oxide, zinc oxide,
zirconium oxide and other transition metal oxides can also be used.

The pigment or filler particles typically have an average primary particle size of from

gbout 0.01 to 100 microns, usually 0.01 to 50 microns. It is preferred that each primary

pamde receive the surface modification according to the inventiom, although a group of

30 previously agglomerated particles may also reccive the surface modification.
Although the theory behind this invention is not completely understood, the surface
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e can be de5| ned to inprove the stabilization of the partic
&%%M@mﬂeéﬁfﬁp cation SYstef ERCtOPs her si on medi um Therefore, a

tn?g'noghef %%]ﬁﬁnf’v&r Hiter %ﬁﬁéﬂé ohgirfare’ nodified or coatddCSHifte%ht least one
yst allows a [article to be nodified through electrochemc
plectabchemical or charge modifying agent and with at least one dispersion promoting agent,

ctrochemically and chemically attaching at least two agents to the surface of the
particle to enhance the properties of the particle in the application system.

It is believed that the electrochemica! or charge modifying agent electrochemically
modifies or adjusts the surface charge of the pigment or filler particle. In addition, it is further
believed that the electrochemical or charge modifying agent provides a site on the particle
surface to facilitate the electrochemical or chemical attachment, bonding or interfacing of the
dispersion promoting agent. Through such surface modification, using two different agents
together, a particle may be specifically designed tc be electrochemically and chemically
compatible with many application systems.

Tﬁsekmmmiwmmmlbfdeg:ﬂm@ﬁﬁmgagxﬁc@mbe@abm@dfmmnﬂm:gmmpcfh@g
Ca, Ba, Sr, Ti, V, Zr, Cr, Mn, Fe, Co, Ni, Cu, Zn, Si and Al or any mixtures thereof. The
electrochemicsl or charge modifying agent can also include other inorganic materials or organic
materials. |

The electric charge of the pm.gmem: or filler particle, dictates whether the electrochemical

 or charge modifying agent coating is a cationic or anionic material. Typical pigment particles,

30

such as iron oxides, are generally elmngative particles, and therefore combine more readily
with catiomic charge modifying agents. Other pigment particies, such as barium sulfate, are
generally electropositive particles and therefore combine more readily with anjonic charge
modifying agents. |

The following invention will, therefore, be discussed with respect to electronegative
pigment or filler particles, such as an iron oxide, although the invention is not limited to this
embodiment. Electropositive or neutral particles also may be surface modified according to the
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L.advwantiages of the invention will become nore apperent in
fie foll ow ng description of certain enbodi nents of the
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invention. |
The electronegative particle is surface modified with at least one electrochemical or

charge modifying agent, which is preferably a cationic coating material for the electronegative
particle. The electrochemical or charge modifying cationic coating material may be organic or

S inorganic. The electrochemical or charge modifying agent for iron oxide is preferably a soluble
inorganic cationic material, which is selected from the group of Mg, Ca, Ba, Sr, Ti, V, Zr, Cr,

Mn, Fe, Co, Ni, Cu, Zn, Si and Al or any mixtures thereof. The inorganic coating of the
pounds of the group Mg, Ca, Ba, Sr, Ti, V, Zr, Cr, Mn, Fe, Co, Ni, Cu, Zn, Si and Al

or any mixtures thereof is carried cut preferably by precipitating at least one of the compounds

10 - on the surface of the particle to thereby form a surface electrochemically or charge modified
pacticle. As described above, the electrochemical or charge modifying agent may also be an
anionic material prefembﬂy for coating an electropositive pmmde

13

The surface charge modified pmjmle formed is then combined with a second dispersion
promoting costing, namely at least one dispersion promoting agent for promoting dispersal of
the particle in a desired application medium. The surface charge adjusted particle is
electrochemically and chemically designed to interface with the at least one dispersion promoting

20  agent as desired for the particular application system to facilitate electrochemical attachment of
the dispersion promoting agent to the particle. It is believed that the dispersion promoting agent
coating is electrochemically or chemically attached to the particle through the electrochemical
surface adjustment of the particle. This two step surface modification of the particle according
to the invention provides a particle with optimal performance capabilities not yet disclosed or

23 suggested prior to this invention.

The dispersion promoting agent is specifically designed to be chemncally compmbﬂe and

stable in the selected application system, such as in solvent, agueous, paints, coammgs, resins,
cementitious and the like. I

pending on the particular application system, the dispersion
promoting agent may contain polar or non-polar groups to provide electrochemical and chemical
30 compatibility in the particular application system. For example, lignin sulfonate is a known

dﬁspeu‘siom'agem used in cementitious application systems that is readily absorbed in the



6 -DETAI LED DESCRI PTI ON OF THE PREFFERRED EMBODI MENTS The i nvent I on
concerns the nodification of particle surface el ect rocﬁmﬁhe@ns

chem sty o inprove he partcic perfornace in a variety ap Y
such as pi, coatings, resinous. ceanetizus, nmagnetic. aqyffifis]

ot her systens or the Like. it has ot been tg or suggesJEo“

I nventon that a pigen particle or filer particle =y be surbice nmadifled
ft=& el ecroc | and c t djustnmen to pro vae pedbonte chaasca
of tes particles in a of applicdion systens. The inpot me of

charge adjusted particles is pabu te abili {o specically ad :
sysw~d= WWQ%PW plgomerels &Wﬁa@@% and enhagees disnepsal ok RIgTRATE Pafticle agsociated

pwi cul ar gapglheation system pr esent ais, therefore,
directed to a conposito which conpises a psienc particle or r particle .
coated wi at I‘Emsﬁmspmoncpmmmmg agentMuiaf f e am @mionds)deationizdie nohrdonig material,
son agent f or bfy havmg an opposme charge to the charge modifying agent, to promote the
hemical or chemical attachment thereto. The invention being previcusly discussed with
respect to an electronegative pigment particle and a cationic eiectrochemical or charge modifying
agent, it follows that an anionic dispérsiom agent is discussed below although the invention is
not limited to this embodiment.

The dispersion promoting agent coating is preferably an organic anionic material and

10 rmay be selected from orgamic compounds taken from the group of stearates, acetates,
alkylphenols, cellulosics, waxes, lignins, acrylics, epoxies, urethanes, ethylenes, styrenes,
propylenes and polymers with functional groups of alcohols, glycols, aldehydes, amides and
carboxylic acids, or any mixture thereof. The dnspemon promoting agent coating may also be

| inorganic anionic material selected from the group of smcém, silapes, siloxanes, phosphates,

15 sulfates, sulfonated compounds, titanates, and any mixtures thereof.

The dispersion promoting agent coating is placed on the previously coated pigment
pacticle in the range of 0.01-20% by weight of the pigment particle, preferably in the range of
0.02-5% by weight. The dispersion promoting agent is electrochemically or chemically attached

ged modified particle to yield the surface modified particle of the present

5

to the previously char,

20 invention.

The isoelectric point (pH at which the net charge on a molecule in solution is zero and
therefore does not move in an electric field) of the surface modified particie coated with the at
least one electrochemical or charge modifying agent and at least one dispersion promoting agent,
i.e., at least two coatings, can be designed to be the most compatible in the particular

- 25 application system desired. | _

Conventional pigment particles and application systems rely on either electrochemical
surface control alone or encapsulation of the pigment particle in 2 dispersion agemt. The present
invention through a two step synergistic electrochemical and chemical surface modification of |
the pigment or filler particle electrochemically or chemically attaches the dispersion agent to the

30 particie and provides an improved dispersion in many systems.
The surface modified particle of this invention is used in the application system in the
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| cement. An improved process for coloring a cement can be accomplished by mixing a surface

. modified pigment, such as metal oxides, preferably iron oxide, having a surface coating of at
10 least one electric charge modifying agent and at least one dispersion promoting agent, with
hydraulic cement, portland cement or the like, aggregate, water and other additives at conditions
sufficient to result in an improved homogeneous dispersal of the pigment particles in the
cempentitious application system. Preferably, the dispersion promoting agent is sodium
lignosulfonate in solution. U.S. Patent No. 4,753,679 - Damiano et al. disclose cementitious

=ms which is incorporated by reference herein.
The surface modified particle according to the invention can further be used to improve
particle performance such as coloring in aqueous or organic coating, resin or paint application
systems and thereby form a colored coating, resin or paint. An improved process for coloring

15

coatings, resins or paints can be accomplished by mixing a surface modified pigment, such as

20 metal oxides, preferably iron oxide, having a surface coating of at least one electric charge
modifying agent and at least one dispersion promoting agent, with vehicle, binder, base and
other additives at conditions sufficient to result in an improved homogeneous dispersal of the

igment particles in the coating, resin or paint application system. U.S. Patent No. 4,952,617 -
Ayala et al. disclose resin and coating systems which is incorporated by reference herein.

25 The surface modified particle according to the invention can also be used to improve
particle performance in magnetic applications such as ferromagnetic toner or ink application
systems. An improved toner can be formed from magnetic particles such as black iron oxide
particies having a surface coating of at least one electric charge modifying agent and at least one
dispersion promoting agent and other additives. The surface modification according to the

30 invention imparts hydrophobicity to the black iron oxide particies to result in improved paﬁicle
performance in magnetic ink or toner application systems. In general, magnetic toner particles
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of tt nting plates. Magnetic toners are especially used in copying machines. U.S. Paﬁem No.
4,336,546 - Edwards et al. disclose a magnetic printing appamms and magnetic toner

5 compositions which is incorporated by reference herein.

The method for production of the surface modified pigment or filler particle according
to this invention includes providing the pigment or filler particle in suspension in an aquedus
or solvent contimuous phase. It is preferred and advantagecus that the particle is provided in
an in-process suspension during the manufacturing of the particles, prior to their recovery and

10 agglomeration. Amn in-process suspension of particles is preferred since it is an optimal
condition to treat the primary particles of the filler or the pigment individually and thus provide
each primary particle with 2 surface modification according to the invention. However, the
pigment or filler particle may be provided in a previously dried form which then must be
redispersed or resuspended in a contimuous phase.

15 igment or filler particle suspension is charged i

prefembﬂy agitated mechanically to maintain the dispersed phase in suspension.
hemical or charge modifying agent is added to the tank.

The electrochemical or charge modzfymg agem, i.e., cationic or anionic and inorganic
organic materials, may be added to the tank in solution, in suspension or solid form. The

20 charge modifying agent is preferably precipitated onto the surface of the primary particles in
suspension through further agitation of the tank and may also be precipitated through pH
adjustment of the mixture to a2 pH of about 7-11, prefembﬂy 8-11, most preferably 9-10, until

chemical bonding of the electrochemical or charge modifying agent coating to the primary

25 pasticle surface and further electrochemically modifies the surface charge of the particle to
provide an electrochemical site for the second dispersion promoting agent coating to be
interfaced or electrochemically or chemically attached thereto.

The dispersion promoting agent, i.e., anionic, cationic, or non-ionic and inorganic or

organic materials, may also be added to the tank in solution, suspension, ot solid form. The
30 tank is further agitated until substantially complete interfacing or electrochemical attachment of
the dispersion agent to the primary particle is achieved, thereby electrochemically and/or
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as barhtheretgi fte, ar rall y el ecopaositive particles and theefore conbi n

|mr)1\r§gn{ ?ggl Lmylmtﬁuﬁ%?%%@é %é@cﬁ%&%%@%ﬁ’%gﬁgg o é#‘gnega \ﬁ'gcessss,
such as filteation and drying, batch drying, spray roasting, spray drying, and fluidized bed
drying or the like. The surface modified particle may further be sized concurrently with the
recovery process or in an additional sizing step, such as spray drying a mixture of the recovered
surface modified particle with a liquid such as water.

10 The surface modified pacticles according to the invention may be pmduced in powder,
dispers granular form. It is usually preferred that the particles be free flowing for
optimal storage and handling, and therefore it is preferred that the surface modified particles
of this invention be produced in granular form, preferably bead granules, with an average bulk
particle size or am average agglomerated particle size in the range of 25 to 250 microns,

15 preferably 100 to 200 microns, and a water content of less than 5%, preferably less than 2%.

The surface modified particle according to the invention can also inchude other additives
such as stabilizers, dispersants, biocides, wetting agents, rheology modifiers, fillers, Eubnricaxm,
plasticizers, plastisols, propellants, gas entrainment

In the Examples 1 through 9 discussed below, sucface modified particles were produced

20 rding to the invention. Comparative testing was conducted for the effects of the surface
modified particles according to the invention in specific application mediums to show improved
dispersion and coloring properties as compared with surface modified particles or agglomerates
as disclosed in the prior art.

25

Surface Modification Of Yellow Iron Oxide For An Aquecus
Dispersion Application System
A quantity of fully precipitated and color developed yellow iron oxide is accumulated
30 such that 1120 dry equivalent gms of the yellow iron oxide are delivered to a 12 liter sized
vessel as an in process material. The concentration of this in process material is approximately
0.12 gm/cc. The material is agitated with an impeller type agitation system at apptoximéteny



pi.sents or filler particles, such as an iron oxide, althoughTgifShektBieBich Rk
Is not linted to is enbomew. Electropositive or neutral part I
be surface nodified accring o fte N
Substitute sheet 29 June 1996 i nventi on. The el ectr e
pricei sUfc nodife Wt ata: amclcrceiai or cears nodl > ing agent. which
is preferably a cationic coating material for te ee gative | e. The

al Pect cal or charge nodifying cadonic coating may be organic or

i nogai ¢ Te :4etodenta o:r chaq: noffi &§ent for irnt oxie is Prfealy a
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TI, V, #650 rom onvaptilrsyitable suxface apovement of thenmageriabjis dexelopedny From @ bddolarhe
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Fe. Co. s%pg@%g;% @%ﬂﬁ@g&ﬁ#ﬁ%&ﬁp&@ﬁﬁ%&ﬁ% of B sofiition'are alfded To e agitating
pigment suspension over approximately & 5 minute interval. The agitation is continued for 15
minutes. From a 50% sodium hydroxide solution, a sufficient quantity is added to the pigment

5 suspes sion in order to elevate the pH to approximately 9. Thereafter, a quantity of 26 gms on
an active basis of a 3500 to 5500 molecular weight sodium salt of polyacrylate are added to the
suspension. The suspension is agitated an additional 15 minutes. The particles are now
accumulated and tested as compared to a control for chemical and dispersion characteristics.

10
Example . A B C Example 1
15 Powder pH 8.03 6.59 8.57 8.51
Magnesium Level 0.012 0.01 - 0.136 0.124

% Carbon 0.17 1.36 0.1 0.69
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where,

20 Example A = A control of an mtreauéd precipitated yellow iron oxide;
Example B = The yellow iron oxide treated with a one step organic coating of sodium

salt of polyacrylic acid; and,
25 Example C = The yellow iron oxide treated with a one step imrgamﬁc

magnesium suifate heptahydrate.

% Surface Modification Of A Yellow Iron Oxide For A Coating
System Dispersion Application

A quantity of fully precipitated and color developed yellow iron oxide is accumulated
35 such that 1120 dry egquivalent gms of the yellow iron oxide are delivered to a 12 liter sized
vessel as an in process material. The concentration of this in process material is approximately
0.12 gm/cc. The material is agimedwim an impeller type agitation system at approximately
450 rpm or until suitable surface movement of the material is developed. From a 3 Molar
sodium aluminate solution, 225 ml arc added to the pigment suspension over approximately 5
40 minutes. The suspension is agitated an additional 15 minutes. From a 1 Mo&é.r sodium silicate
solution, 280 ml are added to the agitated pigment suspensmn The agitation is continued to
for an additional 15 minutes. The particles are now accurmulated and tested as compared to a



ce~ndd tious and te like. D g on th particular appligga
di spersion pronoting ageat =ay contain polar or non-polar iiE

ectr ¢ | and chem cal coatbilil in the particular applicat
exanupl e, i sui focace is a known di persion agent used inll§
application systens hat is readily absorbed in the

REPLACEVENT SHEET | 9
crystalline phases of concrete formation and enchance di spersal od a
pi gnment of a particle associated thereifith.

control for chemical and dispersion characteristics.

Chemical Comparison

A | Example 2
5 8.03 4.50
0.05 0.33
0.03 0.63
10 Table IV
Dispersion Characteristics: Long Oil Alkyd System
Long Oil Alkyd (No Dispersant)
15 (25 Mimute Grind Data)
Example A : Example 2
Temp Degm‘@es C 48 50
20 AT &+ 6+
mswsmy (cps) 86,000 81,000
25
Comparative Tint Data: Long Oil Alkyd®
(25 Minute Color Development)
Color Difference to Precursor Control
36
A . _ Example 2
98.8% 103.6%
0.9 0.2
s 0.7 . 0.2
0.7 0.0
1.3 0.2
40 * All color datz are measured with a Macbeth 2020+ Spectrophotometer (Mllummam B) and

reported using the FMCII color difference convention.



The di*spersion pronoting agent may be an aionic, cationic or non-ionic
maerial. preferably having an opposite charge to the charge nodifying

agent, to prom)te the el ectrochem cal or chem cal attachnent thero. The

i nvent i OFhistibeen Replsasdy di scussed with respect to an el ectronegetive
pi gment Mﬂ il #fe| ect rochem cal - or charge nodifying agent, it
follows t %}u‘t{“i‘ 19018 di spersion agent is discussed bel ow al through the

invention 1s not limted to this embodiment. The di spersion
pronoting agent is preferably an organi &6 anionic nterial and nay be

sel ected fromorgani c conpounds takgpn fromthe group of stearates,
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pronoting agent coating Is aced on t ousl ed pi gnent particle
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s i RSP 5 T e e

LARRM ta meméx $dMidt F Sdgnesifie BiitRE .
pH at V\/m ch the net charge on a nolecule in solution

dfctbe nsolution, are added @ thet agigating; pigyept sespension faver
%&%ﬂh O suspension is agitated for approximately 30 mimuates.
From a 50% sodium hydroxide solution, a sufficient quantity is added to the pigment suspension
in order to eﬁeﬁa@e the pH to approximately 9. Thereafier, a quantity of 26 gms on an active
15 basis of a 3500 to 5500 molecular weight sodium salt of polyacrylate are added to the
suspension. The agitation is continued for 15 mmtes The particles are now accumumed and

0 TS

Surface Modification For Impmvedl Perfmmm Of A Yellow Iron
20 Oxide Pigment In An Aqueous System Process Application
A quantity of fully precipitated and color developed yellow iron oxide is accumulated
such that 1120 dry equivalent gms of the yellow iron oxide are delivered to a 12 liter sized
vessel as an in process material. The material is agitated with an impeller type agitation system
25 at approximately 450 rpm or until suitable surface movement of the material is developed.
From a 1 Molar solution of magnesium sulfate heptahydrate, 280 ml of the solution are added
to the agitating pigment suspension over approximately a § mioute interval. The suspension is
agitated for approximately 30 mimstes. From a 50% sodium hydroxide solution, a sufficient
quantity is added to the pigment suspension in order to elevate the pH to approximately 9.
30 Thereafter, 2 quantity of 26 gms on an active basis of a 3500 to 5500 molecular weight sodium
salt of polyacrylate are added to the suspension. The agitation is continued for 15 minutes.
The particles are now accumulated and tested as compared to a control.



| east,s one el ectrochem cal or charge nodifying agent and at | east one

di spersipn pronoting agent, i.e, at |least two coatingss—ecan-be_designed to
be the nost conpatible in the particular application s [
Conventional pignent particles and application systemrel g
el ectrochem cal usrface control al one encapsul ation of tj}#
particle in a dispersion agent. THE present invention t hndssjisesy dhd
synergi stic electrochem cal and chem cal surface modi fi cati on of t he
pigment or filler particle electrochemicBlly or chenmically attached the
di spersion agent to the particles and provides an inproved dispersion in
many systems. The surface nodified particle of this invention is
used in the application systemin the g vi
10 range of about 0.1-80% by wei ght sysSter

vehicle or pignent carrier,

preferably Comparative Dispersion Characteristics
Aqueous Systern Low Solids Grind
5
A Example 3 Example 4
% Solids 60.4 60.6 ' 60.2
10 Dispersion pH 5.5 8.0 _ 8.2
Bmomakd stccsny 3400 cps 2200 cps 1200 cps
i ding 9 min 5 min < 3 min
15 Jable VI

Comparative Tint Data Latex Format™

Color data

20 Test Type Latex Tint Latex Tint Latex Timt
A | Example 3 Example 4
96.7 103.5 117.0

25 0.4 -1.3 3.1
0.6 -1.3 3.8
0.9 0.0 2.2
1.1 1.9 5.4

30

' - A Surface Modification For Improved Performance Of A Yellow Iron Oxide
35 Pigment In A Cementitious Process Application

A quantity of fully precipitated and color developed yellow irom oxide is accumulated
such that 1120 dry equivalent gms of the yellow iron oxide are delivered to a 12 liter sized
vessel as an in process material. The concentration of this in process material is approximately

40 0.12 gmfcc. The material is agitated with an impelier type agitation system at approximately
450 rpm or until suitable surface movement of the material is developed. From a 1 Molar
solution of magnesium sulfate heptahydrate, 280 mi of the solution are added to the agitating



0.2-60% by wei ght, and nost preferably 0.5-40% by wei ght. Exanples of
application systemfor this invention include aqueous or solvent coatings,

resins, polymers, cenments, toners and dispersion or the |like. The method of

|ncorpom@gmﬁﬁﬁﬁéaaﬁkqﬁmaiace nmodi fi ed designed particle of this invention
is depenj¢d IJ,Pe of application system The surface nodified
particle i {4 (1940 he invention can be used to inprove particle
per f or mance as co'orlng in cementitious application system and thereby

forma colored cement. Aninproved proced8 for coloring a cement can be
acconplished by m xing a surface nodi fi ed pi grrent such as netal oxides
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hydraul i ¢ cenen portian ke, aggr egt e, vva
addi t i vesuspension mbrdmaoﬂﬂxm@ﬁm pHmu appdcmmatelgrg | e cuspbnkiontig agitaed for 15

di spersal ,of the rrent artl in t ment.i ti Qus Ilcatlonsstem
Pr ef erabmmmﬁre @8 ESPO Eﬁt& s@‘iﬂ@@uﬁ% ﬁ%ﬂ?

sol gti 0”@@1 o h@f@r bphTOXIRAS ﬂﬁmnﬁtﬂ@s etﬂ‘ﬁ'p@rﬁﬁl&%@ w Sl ’
systems which ?S%] ncor porat 8d by reference herein. ﬁe ihuiagkd i
modi f i edtestedtasctosnpeeesbtods egatral. t he invention can further be used to inprove
particle performance such as col oringsJ gueous or organic coating, resin

or paint application syst em and t her 8By a col or ed coating, resin or
pai nt. An i nproveadsaraschadifics '

| db BLeCH Fmardc8DMA ?éliid%'@!ibhsdca” be
acconpl i sed by m xi ng @ﬁmér S Rnt ProcebC AnfBeadiRhal Oxi des
prgperably iron oxide, havi ni asurface coati ng of at |

east one el ectri c
charge A quantity of fully precipitated and color developed yellow iron oxide is accumulated
such that 1120 dry equivalent gms of the yellow iron oxide are delivered to a 12 liter sized
vessel as an in process material. The concentration of this in process material is approximately
0.12 gm/cc. The material is agitated with an impeller type agitation system at approximately
13 450 rpm or until suitable surface movement of the material is developed. From a 1 Molar

solution of maguesium sulfate heptahydrate, 280 mi of the solution are added to the agitating
pigment suspension over approximately a 5 minute interval. The agitation is contimued for 15
minutes. From a 50% sodium hydroxide solution, a sufficient quantity is added to the pigment -

suspension in order to elevate the pH to approximately 8. The sus

pension is agitated for 15

20 mimstes. To the suspension, 56.0 gms of 2 40% sodium lignosulfonate solution are added. The
ted and

suspension is agitated for approximately 30 minutes. The particles are now accumula
tested as compared to a control.

Compmuve Tint Data Latex Format®

25
Color Differeme' to Precursor Control
Example 5 | Example 6
30 97T.7% - 107.7%
-2.1 2.6
-3.0 1.7
0.5 -1.3
3.7 33

35



madi fyi ng agent and at | east one di spersion pronoting agent, with vehicle,
bi nder, base and other additives at conditions sufficient to result in an .
i nproved honpbgeneous di spersal of the pignment particles in the coating,
resin or paint application system U S> Patent No. 4,952, Gﬂﬁms¢¢:‘ RE

di scl ose resin and coating systens which is |ncorporated by [nE1¥
her ei n. The surface nodified particle according to t

v ._
(]

al so be used inprove particle performance in magnetic applicatl i ;
ferromagnetic toner or ink appilcation %93tems An inproved toner can be
formed from magnetic particles such ag bI ack I ron oxide particles having a
surface coating of at |east one el ect£#¥8&dBar ge nodi fying agent and at

| east one dispersion pronpbting agent and other additives. The surface

modi fi cati on accordi ng t oComparative{fongret¢ Gsdon Bevejepspensbi city to the bl ack
iron oxide particles to resul Stindardn@omoretd anengn performance in magnetic
inlg or toner application systens. |In general, megnetic toner particles

11 Example 6 v. Control
30 second 100.37%
45 second 112.91%
10 60 second 116.49%
k 116.21%
EXAMPLE 7
1s '

A Surface Medification For Inproved Performance Of A Red Iron Oxide
Pigment In A Cementiticus Process Application

- quantity of fully precipitated and color developed red iron oxide is sccurmlated such
20 that 1120 dry equivalent gms of the red iron oxide are delivered to a 12 liter sized vessel as an
in process material. The concentr
rial is agitated with an impeller type agitation system at approximately 450 rpm or until
surface movement of the material is developed. From & 1 Molar solution of magnesium
sulfate heptahydrate, 280 ml of the solution are added to the agitating pigment suspension over
25 approximately a 5 minute interval. The agitation is continued for 15 mimstes. To the

ation of this in process material is approximately 0.12 gm/cc.

suspension, add 560.0 gms of a 4% scdium lignosulfonate solution. The suspension is agitated
for approximately 30 minutes. The particles are now accumulated and tested as compared to

a comtrol.
30 Comparative Tint Data Latex Format®
Example 7 v. Control
Z Strength 111.3%
35 DRG 4.0
- DYB 0.3
DL 3.5

DE - | 5.4



ake attracted to magnetic surfaces to produce a negnetic inage on the
surface. Magnetic toners have been enpl oyed to devel op magnetic tapes,
filnms, drums. printing plates. Nhgnetic toners are especially used in
copying machines. U 'S Patent No. 4,336.546-Edwards et al. disclose a
Hebd WepREMAr at us and nagnetlc toner conpositions which is
‘ ji fffler ence herein. The met hod production of the
lj,Em&ht or filler particle according to this invention
he pigment or fill e particle in suspension in an
aqueous or solvent continuous phase. |t is prefered and advantageous that
the particle is provided in an in-prd@BlesXEuspensi on during the
manuf acturing of the particles, prior to their recovery and aggl oneration.
An in-process of partlcIeCmmmumﬂWstndmﬁ:ﬁuhmﬂkﬂ@k@umn@pt|nal condition to
treat primary particles of th§tandad€unciestMikDesigny and thus provide each
prgnary particle with a surface nDdlflcatlon according to the invention.
However, the pigment or filler p & (B oRgolPr ovi ded in a previously
dried fOFﬁ]MhICh then nmust be redispersed or resuspended in a continuous

- phase. or filler particle s gtin" on is charge into a vessel
or the LiXt L ;%?% ferably agirated rrec '| ly to maintain the
T pension. Thereafter, I ectrochem cal or charge

di@pers

i fyi ed to the tank. | ectrochem cal or charge
nodi fyi A¢ b 120 ﬁ@“ ationic or anionic 3@& 5ﬁbrgan|c or organic
materials, may be added to the tank in solution, in suspension or solid

form The

15
A Surface Modification For Improved Performance Of A Black
Irom Oxide Pigment In A Cementitious Process Application

A quantity of fully precipitated and color developed black iron oxide is accurmulated such

20 that 1120 dry equivalent gms of the black iron oxide are delivered to a 12 liter sized vessel as
an in process material. The concentration of this in process material is approximately 0.12

gm/cc. The material is agitated with an impelier type agitation system at approximately 450

rpm or uatil suitable surface movement of the material is developed. From a 1 Molar solution
magnesinm sulfate heptahydrate, 280 ml of the solution are added to the agitating pigment

23 suspension over approximately a 5 mimute interval. The agitation is continued

for 15 minutes.

To the dispersion, 560.0 gms of a 4% sodium lignosulfonate solution is added. The suspension

is agitated for approximately 30 minutes. The particles are now accumulated and tested as
pared to a control.

Table X1
30 Comparative Tint Data Latex Format®

Exampie 8 v. Control

108.4%
1.7
1.4
-2.9
3.8

35




charge nodi fying agent is preferably precipitated onto the surface of the
primary particles in suspensi on through further agitation of the tank -
and may al so be precipitated through pH adjustnment of the mixture to a pH
of about 7-11, preferably 8-11, nost preferably 9-10,_until substantially
conpl ete precipitation occurs. The aginating and pH adJustlng, pronDtes t he
chem cal bondlng of the electrochem cal or charge nDdI”EL?ﬁ” p3dleen Replas

to the primary particle surface and further el ectroche f{uig:;y

surface charge of the particle to provide an el ectrochenifilil b tig

second di spersion promting agent coating to be interfaced or

el ectrochem cally or chemcally atteched thereto. The di spersion
pronoting agent, i. e., anionic, Iable XIIbr non-i onic and inorganic or
organic materials, may al so be added to the tank in solution, suspension,

or solid form The tank iGofpaiaties Copctets CSolorDevielopaiznt anti al | y conplete

i ngerfacing or el ectrochem calsdddrachsmnéte Mixt Desigh sper si on agent to the
pr| mary particle is achived, thereby el ectrochem cally and/or

Example 8 v. Control

Z Sm*emgth 3@ second 102.21%
10 trenetl 113.41%
113.51%
115.21%
15 o EXAMPLE 9
A Surface Modification For Improved Performance Of A Black
Iron Oxide Pigment In A Solvent Based Toner Application
20 uantity of fully precipitated and color developed black iron oxide is accunula

mmgﬂ.dryeqmvﬂmﬁgmsof@stmomdemd&hvemdtoa 12 liter sized vessel as

ial. The concentration of this in process material is approximately 0.12

gm/cc. The material is agitated with an impelier type agitation system at approximately 450

rpm or until suitable surface movement of the material is developed. A quantity of 2.1 gms of

25 alumionm ride i : i ter. Alumirmm chloride solution is added
to the slurry of black oxide. A quantity of 15.9 gms of sodium stearate is added from a dilute

solution. The mixture is agitated for approximately 30 mimutes. The particles are now
' compared to a control.

30
Moisture Adsorption Analysis

Sample 0 brs 24 brs 48 hrs 72 hrs Total Wt Change gms

35  Control 10.9975 11.0597 11.0945 11.0786 +0.0811
Example 8 10.9971 10.9938 10.9938 10.9943 -0.0028



12 « chemcally fixing or interfacing the dispersion agent to the
surface of the particl and producing. the surface nodified particle
according to this invention. The dispersion pronoting agent nay . be
added to the tank prior to adding the charge nodi fyi ng agent, but
preferably subsequently t her et o. The surface nodified
particle may be recavered by conventional recovery processes, such as
filtration and drying, batch drying, spray roasting, spray drying, and

i Ciiis Shieetydas ing or the |ike. 2Zhe surface nodified particle may
;. MB“H@ currently with the recovery process or in an

1Ll a; such as spraﬁ drying a mxture of the recovered

surface nodified partlcle with aliq d¥Y.h as water. The
surface nodified particles according to the invention may be produced in-

powder , di spersion, or gr &¥8MaMagmetionPropertiess usual |y preferred that the
pagticles be free flow ng for opti mal storage and handling, and

t her ef & is preferge sk feriul partls imm‘gw‘thls
|nvent?%%m%% pr oduced |nﬁg?anular fornr'preferag?§ bead granles w th an
aver ag partggle size ot an aver ggq aggl oner at ed parthgl e size in
t he raﬂgeﬁﬁﬂ 5 to 250 €1crons prefePg y 100 to 200 n1cr$ and a
wat er CONCENE Sof | ess ? an 5% preferably I'8Ss than 2% : The
surface nodified particle according to the invention can al so include ot her
addi tives such as stabilizers, dispersaion, biocides, wetting
agents, rheology mdifiers, fillers, lubricants, pl asti ci zer,
“plastisols, propellants, gas entrai nment agent and the |ike. In

t he Exanple 1 through 9 dlscussed bel ow, surface below, surface nodified
particles were produced -



ac&ereh ng—te—the—inventien—~Conparative testing was conducted for the

€ffects of  the. nodi fied particles according to the

i nvention if {A14 ] ' @tat i on nediunms to show i nproved di spersion
and col ori ng*p% onpared with surface nodified particles or

aggl oner at es as di scl osed in the prior art. EXAMPLE 1

Surface Mdification O Yelow Iron Oxi de For An Aqueous

Di spersion Application System ' A quantity of fully precipitated
and col or devel oped yel |l ow i ron oxide isZhccunul at ed such that 1120

dry equivalent gns of the yellowiron oxide are delivered to a 12 liter
si zed We ¢laineel as an in process material. The concentration of this in
process material is approxi mately 0.12 gmcc. The material is agitated

with an inpellter typeudgetmbdifiad @mﬁ:&lﬂ@ﬂm&p@gom mat el y
’ a particle selected from the group comsisting of pigments and fillers, whose
surface is coated with at least one electric charge modifying agem and at least one dnspersmn
promoting agent. ' )

2. The surface modified particle according to claim 1, wherein said particles are
selected from the group consisting of minerals, extenders, fiilers, metals and meta] oxides.

3. The surface modified particle according to cﬂaim 1, wherein said electric charge
modifying coating is about 0.01 - 20% by weight of the pigment particle.

4, The surface modified pigment particle according to claim 1, wherein said
dispersion promoting coating is about 0.01 - 20% by weight of the pigment particle.

s. A surface modified pigment particle, comprising:
a pigment particle selected from the group consisting of pigments
whose surface is coated with at least one electric charge modifymg agent and at least one
dispezsi@m promoting agent. '

6.  The surface modified ,.;_.»wimnt particle according to claim 5, wherein said
pigments are selected from the group conmsisting of chromates, ferrocyanides, sulfides,
sulfoselenides, oxides, silicates, phosphates, aluminates, titanates, carbonates, sulfates, borates
and metal pigments.

7. The surface mod1fied pigment particle according to claim 5, wherein said
pﬂgmems are metal oxides.

8. The surface modified pigment pamcle according to claim 7, wherein said metal

oxides are iron oxm@s



13 450 rpmor until suitable surface movenent of—*rhe—ﬁ‘&t—ef—ral—rs—devel oped.
Froma 1 Mol ar solution of nagnesium sul fate hept 2 ) of t hr
solution are added to the agitating pigment suspe o i
5 minutes ibterval. The agitation is continued fo ¢ 111 ITU L ‘

sodi um hydroxi de solution, a suffient quantity is added to the pi gnment
suspension in order to elevate the pHto approximtely 9. Thereafter, a
quantity of 26 gns on an active basis of a 3500 to 5500 nol ecul ar wei ght
sodium salt of polyacrylate are added to thegsuspension. The suspension is
agitated an additional 15 mnutes. The particles are ‘now accunul ated and
tested as conparegl to Theaurface modificd siginet hrikils Bsiosding teHaind S| Vhetein said at least
Table 1 Chemi cal Conpari san

Exanpl e one electric chagge modifying agent is an inorganic material selected from the-grpup cansisting
Powder pH 5 8.51
Mhonesi om L&fdYe. Ca, Ba, sP- P v, Zr, Cr, Mn; ﬁﬁ Co.Ni, &u,°7n, Shgd A8
0. 124 % Car bon 0.17 1.36 0.19 0. 69

10. The surface modified pigment particle according to claim S, wherein said at least
one dispersion promoting agent is an organic material selected from the group consisting of

learates, acetates, alkylphenols, cellulosics, waxes, lignins, acrylics, epoxies, urethanes,
ethylenes, styrenes, propylenes and polymers baving functional groups of alcohols, glycols,
aldehydes, amides and carboxylic acids.

11.  The surface modified pigment particle according to claim 5, wherein said electric
charge modifying coating is about 0.01 - 20% by weight of the pigment particle.

12. The surface modified pigment particle according to claim 5, wherein said
dispersion promoting coating is about 0.01 - 20% by weight of the pigment particle.

13.  The surface modified pigment particle according to claim 5, wherein said particle
has an average primary parcticle size of 0.01 - 100 microns.

14.  The surface modified pigment particle according to claim 5, wherein said surface
ified pigment particle is in granular form.

15. The surface medified pigment particle according to claim 14, wherein said
gramule is a bead gramule. |

16. The surface modified ?igmem particle according to claim 14, wherein said
gramule has an average bulk particle size is in the range of 25 to 250 microns. |

17.  The surface modified pigment particle according to claim 16, wherein said
granule has an average bulk particle size in the range of 100 to 200 microns.

i
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A,

18

23.

Di spersion Characteristics Aqueous System Exanpl e

C Exanple 1 Oxi de Loadi ng Tine
¥ RnkEEy N BN -3 mn Maxi mum % Sol i ds
g ﬂ“DENGZ 0 74.0
$ *®
25

18. The surface modified pigment particle according to claim 14, wherein said
granule has a water content of less than 5%.

19. The surface modified pigment particle according to claim 18, wherein said
gramale has a water content of less than 2%.

20.  The surface modified pigment particle according to claim 5, wherein said surface
modified pigment particle is in powder form.

21.  The surface modified pigment particle according to claim 5, wherein said surface
modified pigment particle is in dispersion form.

22. The surface modified pigment paﬂncie according to clmm 5, further comprising
other additives.

23. A surface modified pigment particle, comprising:

a pigment pasticle selected from the group consisting of metal oxides, whose
surface is coated with at least one electric charge modifying agent and at least one dispersion
promoting agent, wherein said at least one electric charge modifying agent is an inorganic
material selected from the group consisting of Mg, Ca, Ba, Sr, Ti, V, Zt, Cr, Ma, Fe, Co, Ni,
Cu, Zn, Si and Al and said at least one dispersion promoting agent is an organic material
selected from the group consisting of stearates, acefates, alkylphenols, cellulosics, waxes,
lignims, acrylics, epoxies, urcthanes, ethylenes, styremes, propylenes and polymers having
functional groups of alcohols, glycols, aldehydes, amides and carboxylic acids.

24.  The surface modified particle according to claim 23, wherein said pigment is iron
oxide. '

25. The surface modified pigment particle according to claim 23, wherein said
particle has an average primary particle size of 0.01 - 100 microns.

Tl



#6 Spi ndl e RVT (cps) 10, 000+ 3, 800+ 10, 000
Her cul es A Bob cm of defl ection Abor t

+
5.5
Abor t 2.90 Exanple A = A contrﬂ m
precipitated yellow iron oxide; Exanple B = ﬂ “ mu’mm | ron
oxide treated with a one step organic coating of sodiufm t ® § =*

salt of polyacrylic acid; and, EXAVPLE 2
26

3, 600

26.  The surface modified pigment particle accordmg to claim 23, wherein said surface
modified pigment particle is in granular form.

27. The surfacé_ modified pigment particle according to claim 26, wherein said
~ gramufe is a bead gramule.

28. The surface modified pigment particle according to claim 26, wherein said
gramile has an average bulk particle size is in the range of 25 to 250 microms.

29. The surface modified pigment particle according to claim 26, wherein said
gramule has a water content of less than 5%.

30. The surface modified ,;;ix{m?m et pamicle accordiv g 1o claim 23, fusther cnmpn‘ising
at least one additive selected from the group of stabilizers, dispersants, biocides, wetting agents,
rheology modifiers, fillers, lubricants, plasticizers, plastisols, propeliants and gas entrainmen

31. A method of coating the surface of a particle selected from
the group consisting of pigments and fillers, comprising the steps of:
(8  providing a suspension of particles selected from the group comsisting
pigments and fillers in solution; |
(b) adding at least one electric charge modifying agent to the suspension;
(c) precipitating said at least one electric charge modifying agent on the surface

of said particles;

{® iding at least one dispen‘sicm promoting agent to the suspension;

(e) electrochemically attaching at least one dispersion promoting agent to said
particles; and, |

(03] recovering the surface coated particles.

32. A method of coating the surface of a pigment particle selected from the group

——

i

coasisting of pigments and fillers, comprising the steps of:




Surface Modification O A Yellow Iron Oxide For A Coating

System Di spersion Application A quantity of fully precipitated
and—eelor—devel.oped yell ow iron oxide is accunul ated such that 1120 dry
equi yalent gns of the yellow iron oxide are delivered to a 12 liter sized

fir i s material. The concentration of this in process
oy DIt at el y 0.12 gmcc. The material is agitated with an

i npel l er type agitation system at approxi matey 450 rpm or until

sui tabl e surface novenment of the material 29 devel oped. Froma 3 Mol ar

sodi um al um nate solution, 225 nml are added to the pignment suspension over

approxi mately 5 nfaput eprovilimg & spspensiom of & pagmenttpacticies mdmblutiompal 15
The agi tat ed pi gnent GhspcHatEns: e oas clesriCiares BOHIFRRAgeRCio B8 Sgrntif:
ggg;o tional 15 m nutese) bhigiffihg Shil e Makk SRUIALAK CHARE Hodifling Eof 6n e surface
of said pigment particles; _
(@) adding at least one dispersion pmm@ﬁng agent to the suspension;
{e) electrochemically attaching said at least one dispersion promoting agent
to said pigment pa-niclles: and,
(f)  recovering the surface coated pigment particles.

33.  The method according to claim 32, wherein said pigments are metal oxides.
34. The method according to claim 33, wherein said metal oxides are irom oxides.

The method according to claim 32, wherein said precipitating step is by agitating,
justing or a combination thereof until substantially complete reaction.

36. method according to claim 32, wherein said attaching step is by agitating
until substantially complete reaction.

37. The method according to claim 32, wherein said recovering step is by filtration
and drying, batch drying, spray roasting, spray drying or fluidized bed drying.

38. . The method according to claim 32, wherein said suspension of particles is an in-
process suspension. '

39, The method according to claim 32, wherein said suspension of particles is a
redispersion of agglomerated particles.

40. The method according to.claim 32, further comprisémg the step of:
{g) granulating said surface coated particles to end product form.

——
—

T



control for chem cal and di persion characteri st ics. Table 111 Chem cal

Conpari son Exanpl e Exanpl e 2
Powder pH 8. 03 4 YR RN

0. 05 0.33 % Silicon | ”m mlm I“‘;&‘luy } 0.63
Table IV Dispersion Charactericterics: Long O*f Al kiyd "Sys?t erh Long

O 1 Alkyd (No Di spersant) Exanpl e A

Exanpl e 2 Tenp Degrees C 48 50 Hegman 0O-8
6+ 6+ Viscosity (cpp 86, 000
81, 000

41. The method according to claim 40, wherein said granulating step comprises spray
drying with a liquid, preferably water, and other additives.

42, A colored cementitious composition, comprising:

a cement and surface modified pigment particles selected from the group consisting of
metal oxides whose surface is coated with at least one electric charge modifying agem and at
least one dispersion promoting agcm

43. A magnetic toner composition, comprising:

surface modified pigment particles selected from the group comsisting of metal oxides
whose surfaces are coated with at least one electric charge modifying agent and at Jeast one
dispersion promoting agent.

44. A coating composition, comprising:

a base, a vehicle, a binder ami surface modified pigment particles selected from the
group cousisting of metal oxides whose surfaces are coated with at least one electric charge
modifying agent and at least one dispersion promoting agent.

45. A method of coloring cement, comprising the steps of:

() providing surface modified pigment particles selected from the group consisting
of metal oxides whose surfaces are coated with at least one electric charge modifying agent and
at least one dispersion promoting agent;

(b) mixing said modified pigment particles with cement at conditions sufficient to
form a homogensous chspm of said surface modified pigment particles in the cement; and,

{c) allowing the cementitious mixture to set.

i S’“m lﬁiii”‘si‘ﬁfin
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TABLE V Conparactive Tint Date: Long G| Al kyd (25

M nut e Col or Devel opnent) Color Difference to Precursor

Cont r ol A Exanple 2 z Strength

98. 8% 103. 6% DRG -0.9 0.2
. DYB -0.7 0.2 DL 0.7

0.0 DE 1.3 0.2 Al'l color data are

nmeasured with a Macbeth 2020 + Spectrophotoneter (11l um nant D) and
reported using the FMClIl col or differenc2®convention.

This invention relates to modifying the surface of pasticles for improved dispersion
characteristics in aqueous, solvent, resinous, polymeric, cementitious or the like application
systems. In particular, this invention relates to a pigment or filler pasticle whose surface is

5 coated with at least one electric charge modifying agent and at least one dispersion promoting

geot, which has improved dispersibility, coloring, handling, and other processing properties
in application systems. The electric charge modifying agent may be selected from the group
of Mg, Ca, Ba, Sr, Ti, V, Zr, Cr, Mn, Fe, Co, Ni, Cu, Za, and Al. The dispersion promoting

agem may be selected from the group of stearates, acetates, alkylphenols, cellulesics, waxes,

10

ignins, polyacrylics, polyepoxies, polyurethanes, polyethylenes, polystyrenes and
poiypropylenes, and polymers having functional groups of alcohols, glycols, aldehydes, amides
~ and carboxylic acids. Irom oxide is the preferred pigment particle.

This Sheet HHas Been Rep

AN HRGRE




16 EXAMPLE 3 A Surface Modification For |nproved Perf%%%ce
- O A Yel ]| ow Iron Oxide Finished Goods Pigment In An Aqueous
System Di spersion Process Application

. quantity of 1120 gns of finished goods speci Subsatitusasshaey -y29 Vunei 1396
yellow iron oxide are delivered to a 12 liter sized vessel coi maining
10,000 gns of Water. The material is agjtated wih an inpeller type
agitation systemat approxinmately 450 rpm or unti | suitble surface
nmovenent of - o1 ASEMIEE ghesi um
sul fate hep§§ﬁ%&r@ @@g@@ﬁ% KHWQ@I on are ad o’o"""‘ @agl ating

pi gnent suspension over approxinmately a 5 mnute intervel. The suspension
is agitsted for approxi matel w30, uRl .

U

characteristics in agueous, solveze, resinous, polymeric, cementitious, magnetic

application sym In partcular, this invention relstes to a pigment or filler pasticle whose

susface is coated with at least one electric charge modifying agent which may also be combined

with at least oms dx.spetsx@n pmmmg agem, which has improved dispersibility, coicmg
ling gystems. Even mors pzmlaﬂy,

mm@tp@ﬁ& fmmbmgm@s@@agpﬂmmnmmﬁa
it @f&mnm@f@mm

on of the le pmgs €an cause large aggl merates
imperfections, color streaks, non uniform coloration or m{mglg@g color

A pmbﬂsm with mdny inorganmic pigments, for exmpie, metal oxides, is that they
normesally do not disperse weil in mediums such as in painss, piastics, cements or the like. A
reason for this is that the surface of metal oxide pig mically compatible
with many application systems and as a result, additions! time, greater mechanical energy, and

ments is not electroche

greater pigment quantities are required to properly mix the pigment in the medium to achieve
the desired color and other properties.

Anempts bave been made to provide a pigment particle with enhanced dispersion and
coloring properties for many application syszems Amcng €hc ptmf art, surface modifications
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From a 50% sodi um hydr oxi de solution, a sufficient quantity is added to the
pi gment suspension in order to elevate thr pH to approximtely 9.
Thereafter, a quantity of 26 gns on an active basis of a 3500 nol ecul ar

wei ght sodium salt of pol yacryi ate suspensi on. Siibstituge tshisedvr 2% Jopatligeed
for 15 mnuted. The particles are now accunul ated and tested as conpared

to a control. EXAMPLE 4 Surface Modification For Lnproved
PErf ormance OF A Yel ow I ron 2 xide Pignment In An Aqueous
System Progess

Appl t tit | ¢ d d |
devel oped®yEPFBRS %%Bﬁ%@?%b?a%@g %lglﬂﬂ ﬂ%ﬁ”{@ﬂ%@?@%ﬂ& C X an oo’
gms of t hgne w \@.udrﬁig @ ipeiny flopirdes atsdverad méﬁnch@nem@eogmgém Batene

appr oxi rratel pmor until suitable surface novenent of the material is

devel oped‘f@Fég&ﬁ%@@ Svobupvar Whagh dbPuRnsnt Nag & ﬁ%}g@@hm gt alp discloge enating e
sol utlon tpgﬁg [ AP’ a
5 mnute |n erval #%%g sus%r@%émﬁggltgmé% or appI’OXI mat e@%@%s
From a SOstAulﬁ.anwzx Sai ackd Gool Thei mﬁms@(ﬁm gf@ap@mmks zsd:maeddﬁm he -

BT el 93#&%‘%&? Bk

mol ecul ar@M yI ate are added to the suspensi on.

The agitation i: contl The i cl es are now accumnul at ed
and tested as rw derneid Q@lgﬁ » oxule particle coated with

mmﬁuﬁ&@m&ﬁﬂm@i&pﬁ@pﬁ&@f&e famﬂaM@Ogg,whgz'eMmammisemwdﬁmﬁ
the group of Al, Ba, Ca, Mg, Fe and Zz, this coated particle is claimed
stability of the pigment in many application systems.
Iz is alss koown, 1o treat inorganic pardeles with specific organic materials

riain pesformance characteristics in many application sysems. ULS. Patemt No. 4,753,679 -
o et al. disclose 2 method for improving the streagth permeability
ng inorganic pasticles, such as iron oxide, which have been pretreated wi
tearic acid or oleic acid, to promote the dispersal of the particles i

U.S. Pu

based and organic solvent m systems. :

U.S. Patent No. 4,946,308 - Jungk discloses a method of dyeing concrete using a
specific binder physically combined with pigment particles, such as ixon oxide, into 2 gramule
besd. However, these modified pigment particles suffer from the shoricoming that the dispersal
of the pigments is dependent on the dissoiution of the gramle beads, or in other words, the
dxssemmﬂ of the p@e@; particles from the binder. Hemce, the dissolution msy occur prior
ta the pnmm being disperséd in the concrete systems. The tevel of atac
pasticle to the binder is, therefore weak, the pigment being only physically combined or
encapsulated wichin the binder.

Despite the many pricr atempts a: improving pigment particle performance in a variety

hment of the pigzment

of application systems, more effective means are constantly being sought. [t would be desirabie
to provide pasticles, namely pigment ov filler particles, which have beea surface modified w
improve the pm&cie performeance in all agpiicacion systems. [t would also be desirable o be

04 JuL 1996




17 Conpar ati ve Di spersion Characteristics

Aqueous System Low Solids Gind Exanpl e A :

Exanpl e 3 Exanple 4 % Sol i ds o 60. 4

60. 6 60. 2 Substitute sheet - 28 June 1986
3

abie to electrochemically and chemically modify, adjust or control a particle surface to provide
a particle which has improved processing properties, such as dispersibility. [t would also be
desirable to specifically design the surface modification on the particle to be compatible with
any desired application systems. [t would aiso be desirabie t0 provide a gesetic method for
face modification that is applicable to all particles and compatble with all application

REPLACEMENT SHEET |
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Di spersion pH 5.5 8.0 8.2

“Brookfield Viscosity 3400 cps 2200cps ' 1200
cps xi de Loading Tine 9 5 mn <
3 mn Conpar at | vesusdtitutd shéet-228" iy TBB6
Col or data Test Type Latex Tint Latex Tint Lat ex
Tint Exanple A Exanple 3
Exanple 4 Z Strength% ¢  06.7 103. 5
117.0 DRG SUMMARY OF A VENTION -1.3
3.1 DYB R v i ¢ -1.3
3.8 DL It is an object of the mvenmnmpr&x&ags@em@f filler parddie Mzhma@pﬁmmn
52 42 DE specific electrochemical and chemical d@gngé surface medification m cpmm particie

rmance in many application systems.

It is anotier ciject of the invention to provide a pigment or ﬁngwamie whose surface .

is coated wmh ag least ome elecrrochemical modifying agent and at least one dmm@@ .
nhanced processing propesties dispersibility or coloring progerties

in many &grpﬂmmn systems.
It is another object of the invention o electrochemicall
of a pigmene or filler particle.
e is another object of the invention to provide surface modified pigment

haﬁng at least two costings, an u«--w,, hemical modifying coating
pmmmg coating and a method for making the same. The invention
vide approach for achieving optimal performance of avm@fpmw
sars or fillers or the like, in the desired a@m@n@g system through electrochermical

jeal nodification of the pasticle.

The mvem@nms@zss:mms modifications of pasticle surface charge and chemisay

enhance the particle performance in application systems. The invention further recognizes thas

tectrical surface charge associated with 2 particle at the dispersion medium interface of the
application system leads to mmual particle repulsion or atwraction in the application system.
Thus, a particular electrochemical and chemical surface modification of the particle can be
designed to improve the stabilization or amraction of the partele to other elements in any
particular dispersion medium. Therefore, a determination of the overall electrochemistry of 2
desired application system allows a particle to be modified through electrochemical and chemical
design to.optimize particle péﬁem in that system.

. ..
hats SV




A Surface Modification For |Inproved Performance O A Yellow Iron Oxide
“Pignment Ln A Cenentitious Process Application A quantity of fully
precipitated and col or devel oped yellow iron oxide is accunul ated such t hat
1120 dry equival ent gnms of the yellow iron ox$ulsstitues ghéét<28diume 4988
liter sized vessel as an in process material. The concentration of this in
process material is approximately 0.12 gpicc. The material is agitated with
a inpeller type agitation system at appr%xi mately 450 rpmor until suitable
surface nove t ,. ) r_sol ution, of

i oee Pk WREBE SRt e e

‘agi tati ngvith the following description of cermain embodiments of the invention as disclosed in non-
limiting exampies.
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18 pignent suspension over approximately a 5 mnutes interval. The
agitation is continued for 15 nminutes. Froma 50% sodi um hydr oxi de
solution, a sufficient quantity is added to the pignent suspension in order
to elevate the pH to approximately 9. The susBulfstititd sheét 1 280t 985
m nutes. To the suspension, 22.4 gns of a dry sodiumlignosul fonate are
added. The suspension is agitated for alpéroxi mately 30 m nutes. The

f as corrpar ed to a control

particles are now accurml at ed and tes
EXAMPLE 6 BT 4 FAce-vhdl _.: , Rap:|
Yel l ow I ron 2.0 iign(e): toihuas &
Application The i cuf:g fmdd;ﬁgmmcaplgaﬁsc@ z
yellow iron oxide, is accunmul ated such that 1120 dr qui val ent gm; of the
yel | ow i $hemRisRy %@@@V%@FW@F@MW Ip;ja wcies @8&9@9&5@?@% &b j2p 9@%@655

materi al ¢ ‘&B% é%éz&ﬁg gﬁéﬁ EgbvedP bl Sebe 4
0.12 gnicc e material Is agitated Wt an@vrrpe?ﬁer ty e aglta#on sy tem

at appr ohasrm@@m angY m*rmgsste@ pript tosthis inbengiopubd apigmen garsic
ot et ol g gg SOkl A Rl B SR L 00, 0 DESI,
pesformance characterisics of these particles in a variety of application systems. The
impormnce of charge adjusted particies is particularity realized by the ability to specifically and
ematically design particles which are chemically and electrochemicaily comparibie with a

lar application system.

The present invention is, therefore, directed to a composition which comprises a pigment
p&mﬁe or filler pasticle coated with az least two coating maerisls, one being a charge or
lecerochemical modifying agens and the other being a dispersion agent for promoting di
- icular applicarion system and a method for making

aelers ﬁilefs m&s and metal oxides or the like. Other Emla of
nent Handbook, Vols. I and ITI, Temple C. Patton,
E@mr. Jobn Wiley & Sons, New Y@rk. latest edition. '

More specifically, the pigment particies may include chromates, fercocyanides

lenides, oxides, silicas, silicates, phosphates, aluminates, titanaes, carbonates, sulfates,
borates, organic pigmems and metal pigments. Inorganic pigmest pasticles, such as metal
oxides, for example, iron oxide, are often preferred, because of their low cost and comparibility
in many application systems. Other metal oxides such as aluminum oxide, chromium oxide,
lead oxide, micke! oxide, silicon oxide, silver oxide, tin oxide, titanium oxide, zine oxide,
zirconium oxide and ather trapsition metal oxides can also be used.

The pigment or filler particles typically have an average primary partcle size of from
about 0.01 to 100 microns, usuaily 0.01 0 50 microns. It is preferred that each primary
particle receive the surface modification according to the invemtion. although a group of
praviously agglomerated particies may also receive the surface modification.

Although the theory behind this invention is not completely understocd, the surface

_REPLACEMENT SHEET
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pi gment suspensi on over approximately a 5 mnutes interval. The agitation
" is conti.nued for 15 m nutes. From a 50% sodi um hydroxi de sol ution, a
suffiicient quantity is added to the pignment suspension in order to el evate

the pH to approximately 9. The suspensi on i s Sfiistitidshedt 128 Jung €868T0
t he suspension, 56.0 gns of a 40% sodium |ignosul fonate solution are added.

The suspension is agitated for approxinmately 30 mnutes. The particles are
now accumul ated and tested as corrpar ed’to a control. Table VIII

Conparative, Tj nt .Data ex l, or
to Precedified 5 b s hvenitod Bt provide improved perfyrmagcs properded if

E>2<amol € afiplickrioh r@m as the fmgﬂz gf’ Sgascnﬁ&osiecmchmcax and e&m%:cag
1.7 DL modification to fit a partculgy application. This invendon is, therefore.;pgymised on the
3.7 discovery that the surface matifled particles can be dwg@ed for desired performance
particular appiication system by modifying the electrochemical and chemical
condition of the particle surface. The surface modification provides improved partcle to

particle and particle to application system interaction.
The pigment or fillec particle is surface modified or coated with at least one
hemical or charge modifying agent and with at least one dispersion promoting agen:,
hernicall agenrs t©o the surface of the

D| hj %‘yeéfence

@f@dmm@mgwgecfmegxm@rﬁuﬁpmk mmgon,mnsfmgr
rochemi modifying agent gm a site on the pmle

agene can be selected from the group of Mg,
Ca, Ba, Sr, T‘iw V, Zz, Cr, Mn, Fe, Co, Ni, Cu, Zn, Si and Al or any mixtures thereof. The
modifying agent can also include other inorganic matesials or organic

The electric charge of the pigment or filler pasticle, dictates whether the electrochemical
or charge modifying agent coating is a cationic or anjonic materiai. Typical pigment particles,
such as iron oxides, are genetally eleconegarive particles, and therefore combine more readily
with, cationic charge modifying agents. Other pigment particles, such as barium sulfate, are
generally electropositive particles and thersfore combine more readily with aniogic charge

modifying agents.

The following invention will, theréfore, be discussed with respect to electronegative
pigment or filler parzicﬁes, such as an iron oxide, although the invention is not limited to this
embodiment. Electropesitive cr neutral particies also may be surface modified according to the
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19 Conpar ati ve Concrete Col or Devel opnent
- Standard Concrete M x Design Exanpl e 6 v.
Cont.r ol Z Strength 30 second
100. 37% Z Strength 45 second Substitute $@s9129 June $896ngt h
60 second 116. 49% Z Strength 120 second
116. 21%
8
invention.

The electronegative particle is surface modified with at least one elecrachemical or
charge modifying agent. which is greferably a cationic coating material for the electronegative
particle. The electrochemical or charge medifying cationic coating miaterial may be organic or
inorganic. The electrochemical or charge modifying agent for iron oxide is preferably a soluble
tnaterial, which is seiected from the group of Mg, Ca. Ba, Sr, Ti, V, Zt, Cr,

inorganic cationic
Mn, Fe, Co, Ni, Cu, Za, Si and Al or any mixmures thereof. The inorganic coating of the
compounds of the group Mg, Ca, Ba, St, Ti, V, Zs, Cr, Mg, Fe, Co, Ni, Cu, Zn, Si and Al

pacticle. As c\-m»f*m--oé above, the electrochemical
nagerial prsfmbky for coating an e&ec&cpcsxm'e pmie

the p&mcﬁe in a desired spgﬁxmm m The sutﬁ@s cimge
~ electroc bemically and chemically designed to interface with the ar jeast one dnspezsmm promoting
a,gem as desired for the pamculgr application system to facilitate efectrochernical attachment

modification of the pamg!e accgr:dmg
to the invengion pmvndes a pamclc with optiznal peff@mame capabilities not yet disclosed or
suggested prior to this inveation.

' The dispersion promoting agent is specificaily designed to be chemically compatible and
stable in the selected application system, such as in solvent, aguecus, paints, coatings, resics,
cementitious and the like. Depending on the particular application system, the dispersion
pf@in@gmg agent may consain polar or non-polar groups to provide electrochemical and chemical
coimpaﬁzibiﬁify in the particular application system. For exampgle, lignin sulfonate is a known
dispersion agent used in cementitious application systems that is readily absorbed in the
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A Surface Modification For |Inproved Performance O A Red Iron Oxide

- Pigment In A Cenentitious Process Application A quantity of
fuIIy preC|p|tated and col or devel oped red iron oxide is accunul ated such
that 1120 dry equival ent gns of the red iron Subgtittteshdet-\29 ddned 8862
liter sized vessel as an in process material. The concentration of this in

process material is approxinately 0.12 gnicc. The material is agitated
with an inpeller type agitation system af approxi mately 450 rpmor until
sui tabl e surface nmovenent of the rraterl al is devel d..,Froma 1 Ml ar

sol ut i on CEfSEHR [rRA D AG  SPaReES “W? 3 BiEmaRe pUTCig sk iamde
added to fgi tating pigment suspension over approximately a 5 m nute
i nterval . e agitation is continued for 15 mnutes. To the _suspensi on,
add 560. 0 gns Tk W%@W@@M|m§§@ﬁsw¢m¢ otstomiscors pepdonis matsrial,

291 20 oty A3 ki eBbie’ SpfleD UL e TEgROLRAVER 6" RGSHIY g o

electrochemical or chemical attachment thereto. The invention being previously discussed with
Tespect to an eleccronegative pigment particle and a cationic elscrrochemical or charge modifying
agent, it follows that an anionic dispersion agent is discussed below although the invention is
not limited to this embediment.
' ‘ promoting agent coating is preferably an organic ar
may be selected from orgamic compounds taken from the group of stearates, acetates,
alkylphenols, cellulosics, waxes, lignins, acrylics, epexies, urethames, ediyleses, styremes,
propylenes and polymers with fuﬂm;'cmﬂ groups of alcohols, glycols, aldehiydes, amides and
@fb@xyﬂmwds ormymmemf ‘The dispersion promoting agent coating may also be
ionic msterial selscm&cmmemxp@fsﬁm silanes, siloxdnes, phosphates,

0.02-5% by weight. Thsdxspemon promoting - emicall hemical
charged modified pamcle o yxem the surfuce modified particle of the present

The isoelectric pom(pHmwmmemmcnamlesuﬁsmsolummsm and

therefore does not move in an electric field) of the surface modified particle coated with the at
hemical or charge modifying agent and at least one dispersion promoting agent,

i.e., ar least two coamﬂg can be desigmed to be mg oSt compatible in the particular

application system desired.

Conventional pigment particles and application systems rely on either electrochemical
surface control alone or encapsulation of the pigment panticie ina dispersion agent. The present
invention through a two step synergistic electrochemical and chemical surface modification of
the pigment or filler particie electrochemically or chemically anaches the dispersion agent to the
particle and provides an improved dispersion in many systems.

The surface modified particte of this invention is used in the application system in the
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. modified pigment,

range of about 0.1-80% by weight of application system vehicle or pigment carrier, preferably
0.2-60% by weight, and mast preferably 0.5-40% by weight. Exampies of application systems
for this invention include aquecus cor solvent coatings, resins, polymers, cements, toners and
dispersions or the liks. The method of incorporation of the surface modified designed gamcle
of this invention is dependent on the type of application system.

The surface modified pameis according to the invention can be used to improve particie
performance such as coloring in cemenritious application sysiems and thereby form a colored
cement. Aa improved process for coloring a cerent can be accomplished by mixing a surface
such as metal oxides, preferably iron oxide, having a surface coating of at
lease one electric charge modifying agent and at feast one dispersion promoting ageme, with
biydraulic cement, portiand cement or the like, aggregate. water and other additives at conditions
sufficient to result in an improved homogenecus dxspm of the pigment particles in the

pentitous agpﬁmu@n system. Pfeferably. o prowmoting agent is sodium

performance such as c@ﬁ@m in aqueous or organic coating, resin or paint application
m memby form a colored costing, resin or paint. Ag fmproved process for coloring
gs, resins or paints can be accomplished by mixing a surface modified pi
referably iron oxide, having a surface coating of at least one electic charge
medifying agent and at least one dispersion promoting agent, with vehicle, binder, base amd
other additives at conditions sufficient to result in an improved homogeneous dispersal of the
igment particles in the coaring, resin or paint application system. U.S. Patent No. 4,952,617 -
ya!la et al. disclose resin and coating systems which is incorporated by reference berein.
The surface racdified particle according to the invention can also be used o imaprave
particle performance in maguetic applications such as ferromagnetic tomer or ink applicaton

systems. An improved foner can be formed from magnetic particies such as black irom oxide

DRG

particles having a surface coaiing of at least one electric charge modifying agent and at leastone

dispersion promoting agent and other additives. The surface modification according to the
invention imparts hydrophobicity to the black iron oxide particles to result in improved particle
performance in magnetic irk or toner application systems. In general, magnetic toner particles
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Conpar ati ve Concrete Col or Devel opnent St andar d

“Concrete. M x Design Exanple 7 v. Control Z
Strength 30 second 103.51% Z Sterngth 45 second
115.64% Z Strength 60 second Substifidd. shEgtZ 28 Uongt 940
second 122. 35% Exanple 8 A Surface
Modi fi cation For |nproved Performance O‘ A Bl ack I ron Oxide
Pigment In A Cenentitious Process App|| dtion Aquantlty of fuIIy

Pree' 2, o SOk AR ball 5 el A0 VB iRy

liter silped @eeﬁm?&mdam devebpcmmm&hg&&écar&é&ammﬁ mpmrfm tihinzg, | N

g:}olcrens)zmnat er;@%gl t ',,;'m, nmat e 012 giéénghe élat egt Wt h

:g: L ?PL;@ 34 kag ©. MRIARE et qﬂ @&ems@tae thadheds 4Rk
compasitions which is incorporated by reference herein.

The ction of the surface modified pigment or filler particie according
to this inverngion includes pmvid’m the pigment or filer particle in suspeusion in an aquecus
ar solvent contimzous phase Itis pfefemd and advanrageous thae the pasticle is provided in

amifacorring of the particles, prior to their recovery and

~ERETarie suspension of particles is preferred since it is an optimal
conditon to treat the primary particles @f@%@r@pm@@@y@@pm@
each primary particle with a surface modification accerding to the invention. However, the

iement @fﬁﬂeggmgg mymmmapmmiymmmwmmenmbe

jppguivt ot

method for produ

ochemical I agent, i.e., cationic or anionic and inorgasic
ials, may be added to the tank in solution, in suspension or solid form. The
modifying agent is preferably precipitated onto the susface of the primary particles in
pension through further agitation of the tank and may also be precipitated through pH
justrnene of the mixmire to a pH of about 7-11, prefersbly 8-11, most preferably 9-10, umil
substargially complete precipitation cceurs. The agitating and pH adjusting, promotes the
chemical bonding of the electrochemical or charge modifying agent costing to the primary
particle surface and further Siectrochemically modifies the surface charge of the particle to
provide an electrochemical site for the second dispersion promoting agent coating to be
imerfaced or elecorochemically or chemically arached thereto.
The dispersion promoting agent, i.e., anionic, cationic, or non-ionic and inorganic or
rganic materials. may also be added to the rnk in solution, suspension, or solid fonm. The
tank is further agitated until substantially complete intesfacing or electrochemical attachment of
the dispersion agent to the primary particle is achieved, thereby elecuwochermically and/or
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of magnesi um sul fate heptahydrate, 280 m of the solution are added to the
“agitating pignment suspension over approximately a 5 mnute interval. The
agitation is continued for 15 mnutes. To the dispersion, 560.0 gnms of a 4%

sodi um |i gnosul fonate solution is added. The gupgBRR:Yhesd -3 Uahed 998
approximately 30 m nutes. The particles are now accunul ated and tested as

conpared to-a control. Table Xl| Conparative Tint
Dat a Lat ex For mat 12 Exanple 8 v. Control Z
Strength 108..4% DRG

1.7 DyB chemieaily fixing or interfacing the dispersion agept 1o jig surface of the particle and producing

2.9 DE the surface modified particie according to this invedridn. The dispersioa promoting agent may
be added o the cank prior to adding the charge modifying agent. bus preferably subsequently
thereto.

The surface modified pacticle may be recovered by conveational recovery processes,
such as filtration and drying, batch drying, spray roasting, spray drying, and fluidized bed
irying or the like. The surface modified particle may further be sized concurrently with the
recovery process or in an additional sizing step, such as spray drying a mixsure of the recovered

irface modified particle with a liquid such as water.

The surface modified particles according to the invention may be produced in powder,
dispersion, or graoular form. It is usually preferred that the particles be free flowing for
optimal storage and handling, and therefore it is preferred that the surface modified particles

of this invention be prcdw:.ad in mxm* form, preferably bead gramules, with an average bulk
le geiomerated particle size in the range of 25 to 250 microns,
pent of l& than $%, preferab

In the Examples 1 through 9 dmssed below, surface modified
sccording to the invention. Comparat onducted
modified partcles according 1o the invenation in specific application mediuzns to show improved
dispersion and coloring properties as compared with surface modified
as disclosed in the prior art.

Susface Mcdification Of Ys&iow Imm Oxide For Ang Aqueous
Dispersion Application System
A quaatity of fully precipitated and coior developed yeilow iron oxide is accumulated
such that 1120 dry equivalent gms of the yellow iron oxide are delivered to a 12 liter sized
vessel as an in process material. The concentration of this in process material is approximately
0.12 gm/cc. The material is agitated with an impeller type agication system at approximacely
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21 " Conmparative Concrete Col or Devel opnent

- 8tandard Concrete M x Design Exanple 8 v.
Control Z Strength 30 second 102.21% Z Strength 45
second 111. 41% Z Strengt S@stitatestiest - 29 June 1996
113.51% Z Strength 120 second 115. 21% EXAMPLE 9

A Surface Modification For |nproved Perij)rmance O A Bl ack

450 rpm or unzil suitable sucface movement of the material is developed. From a2 | Molar
solution of magnesium sulfate heptahydrate. 280 mi of the solution are added to the agitating
pigment suspension over approximately a 5 minute interval. The agitation is continued for 15
misutes. From a 0% sodium hydroxide solution, a sufficient quantity is added to die pigment
suspension in order to elevate the pH to approximately 9. Thereafter, a quantity of 26 gms on
an active basis of a 3500 to 5500 molecular weight sodium salt of polyacrylate are added to the
isiop. The suspension is agitated an additiomal 15 mimutes. The pmﬁg are mow

A B c Example 1
8.03 6.59 8.37 8.51
0.012 0.01 0.136 0.124
0.17 1.36 0.19 0.69
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Iron Oxide Pignment In A Sol vent Based Toner Application A quantity
of . fully precipitated and col or devel oped black iron is accumul ated such
that 681 dry equivalent gns of the black iron oxide are delivered to a 12
liter sized vessel as an in process material. TshaiRieeahést 28 Nind hgsg n -
process material is approximately 0.12 gnicc. The material is agitated with
an inpeller type agitation system at approximtely 450 rpmor until
suitabl e surface novenment of the nateriali4i s devel oped. A quantity of 2.1
gms of alum numchloride is heated to 130[err]F in 280 m of water.
Al umi num chl oride solution is added tolaBig@ | urry of black oxide. A
quantity of 15.9 gms of sodium stearate is added froma dilute solution.
The mixture is agitated forDisgemiaxChaheteyist®S AdquecteSystsfhe particle are now
accunul ated and tested as conpared to a control. Table XIV

[ Beleaglpt i on Anal ysis Sanphe 0OBrs Q4 hrs Exariflelw s
72 hrs Total W Change gns Control 10. 9975 11. 0597
11. 0945 1480y Time +0.0811 31§ mlxanpl @ &in 10. 998 min  10. §%sB

Soligs - 0.0028 238 - 70.0 62.0 74.0
Viscosity
Brookfieid 50 pm
#6 Spindle RVT (cps) 10,000+ 3,800+ 10,000 + 3,600

Abort 5.5 Abort 2.90

A commol of an umyeated precipimted

The yellow iron oxide treated with 2 One step organic
sait of polyacrylic acid; and,

- m yeﬂow fron oxide treated with a one step inorganic

Surface Modification Of A Yellow Iron Oxide For A Coating
System Dispersion Application

such that llzﬂdryeqmvanemmofmsyeu@w iron oxide are delivered o a 12 liter sized
vessel as an in process material. The concenmation of this in process material is approximately
0.12 gmice. The matedial is agitated with an impeller type agitation system at approximately
450 rpm or until suitable surface movement of the matecial is developed. From a 3 Molar
sodium aluminate solution, 225 mi are added 1o the pigment suspension over approximately 5
minutes. The suspension is agitated an additional 15 mimutes. From z | Molar sodium silicate
solution. 280 mi are added o0 the agicated pigment suspension. The agitation is continmued o
for an additional 15 mimtes. The particles are now accumulated and tested as compared o a
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He(Cx)

82.9

‘ VSM Magnetic Properties Sanple
Si gma- m(enmu/ gm Sigma-r (enu/gm  Control

85. 3 . 10.5 98
7.6 Substitute sheet - 29 June 1996
15

conmol for chemical

| Long Cil Alkyd (No Dispersant
(25 Minute Grind Data)
A Example 2
“ 50
6+ P

86,000 81,000

Q. 7 0.0

1.3 8.2

° All coler data are measured with a Macbeth 2020+ Specuophotometer (Tluminant D) and
reported using the FMCII color difference conventicn.
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23 We claim 1. A surface nodified particle, conprising:

a particle selected from the group consisting of pignment and fillers,
whose surface is coated with at |east one electric charge nodifying agent
and at | east one dispersion prormti ng agent. Substitute gheet - Z9ciursut §886¢c
nodi fied particle according to claim11, wherein said partiles are selected
fromthe group consisting of mnerals, extenders, fillers, netals and netal
oxi des. 3. The surface nodi f i parti cle accordi ng to claim1,

wherein said electric charge nodi o coat| ng i s about 0.01-20% by wei ght
of the pignent particle. EXAMPLE 3

A Surface M@diﬁcazicn For Improved Performance Of A Yellow
Iron Oxide Finished Goods Pigment In An Aquecus System
Dispersion Process Application

heptahydrate, 280 ml of the solution are added to the agitating pigmerr suspension
approximately a § minute interval. The suspension is agitated for approximately 30 minutes.
From a 50% sodiurn hydroxide solution, asufﬁcxemqumgy is added to the pigment suspension
in order to elevate the pH to approximately 9. Theveafter, a quantity of 26 gms on an active
basis of a 3500 to 3500 molecular weight sodium salt of polyacrylate are added
suspension. The agitation ss contimted for 15 minutes. The particles are aow accummiated

odification For Impmved Performance Of A Yellow Imm
Oxide Pigment In An Aque@us System Process Application

zcu:r of fully precipitated and color developed yellow irom oxide is accuinuiated

 such thae MZdeeqmvanemgmofthe yellow iron oxide are delivered to a 12 liter sized

material. The material is agitated with an impeller type agitation system

at spproximately 450 rpm or until suitable susface movement of the material is developed.
From s 1 Molar solution of magnesium sulfate begrahydrate, 280 mi of the sofation are added .

gitating pigment suspeusion over approximately a § mimte interval. The su

agitated for appmxm:eiy 30 ‘mirutes. From a 50% sodium hydroxide solution, a sufficient
quantity is added to the pigment m@nsmn in order 0 elevate the pH to approximately 9.
Thereafter, a quantity of 26 gms on an active basis of a 3500 to 5500 molecuiar weight sodium
salt of polyacrylate are added 10 the suspension. The agimtion is com:med for 15 minutes.
The particles are now accumuiated and tested as compared to a control.

spension is
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4. The surface nodified pignment particle according to claim1, wherein
- sai d dispersion pronoting coating is about 0.01-20% by weight of the

pi gnent particle. 5. A surface nodified pignment particle,

conpri si ng: a pignent particle sel ested fe@stithte ghestp- 28nhirms m.@ﬁof
pignent and fillers, whose surface is coated with at |east one electric
charge nodi fying agent and at |east one dispersion pronoting agent.

6. The surface nodified pignent par§dicle according to claimb5, wherein
said pignent are selected fromthe group consisting of chromates,
ferrocyani des, sulfides, sulfoselenides, oxides, silicates, phosphates,

al um nates, titanates, carbonates, TREIR borates and netal pignents.

7. The surface nodified pignent part according to claim 5, wherein
said pignents are netal oxUdmparative Dispersion Characteristics
Aquecus System Low Solids Grind
A Examgle 3 Exampie 4
60.4 60.6 60.2
ispersic 5.5 8.0 8.2
Bm@me;m V‘iscnsxq;r 3400 cps 2200 cps 1200 cps
Oxide Losding Time 9 min S rmin < 3 min

- Comparative Tint Data Latex Formas

Latex Tint Latex Tint  Latex Timt

A ' Example 3
96.7 103.5
0.4 1.3
0.6 -1.3

0.9 | 0.0

1.1 1.9

A Surface Modification For Improved Performance Of A Yellow Iron Oxide
Pigmert In A Cementitious Process Application

A quantity of fully pmipi:am and color developed yellow irom oxide is accummliated
such that 1120 dry equivalent gms of the yellow iron oxide are delivered to a 12 liter sized
vessel as an in process material. The concentration of this in process material is approximately
0.12 gm/ce. The material is agitated with an impeller ﬁjpe agitation system at approximately

450 rpm or umil suitable surface movement of the rmaterial is developed. From a | Molar
solution of magnesium sulfate hepmhydﬁm. ZSCF@»o_f the solution are added to the agitating
REPLACEMENT SHEET
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8. The surfaca nodi fied pignment particle according to claim?7, wherein
sai d net al 24

9. The surface nodified pigment particle according to claim5, wherein
said at |east one electric charge nodifying a@mstnmteashemovrggnltmenﬁﬁgﬁl al
selected fromthe group cinsisting of Mg, Ca. Ba, Sr. Ti, -V, Zr, C, M,
Fe, Co, N, Cu, Zn, Si, and Al. 10. The surface nodified pi grrent
particle according to claim5, wherein d&i d at | east

pigment suspension over approximately a 5 minute interval. The agitation is continu

ed for 15
minutes. From a3 50% sodivm hydroxide soiution. a sufficient quantity is added to the pigment
suspensien in order w elevate the pH to approximately 9. The suspeusion is agitated for 15
mimmes. To the suspensicn, 22.4 gms of a dry sodium lignosulfonate are added. The
suspensicn is agitated for approximacely 30 mimues. The pardcles are now aceumulated

A Surface Modification For mpmved Performance
Oxide Pigment In A Cementitious Process Application

quansity of fully precipizated and color developed yellow iron oxide is accummiated
such that 1120 dry equivalent gms of the vellow iron oxide are delivered to a 12 liter sized
vessel as an in process materisl. The concentration of this in process material

l is approximately
itated with an nmgei!gf type agitation system at approximately

Compamzve T‘mﬁ Data me Format™

Color Difference to Precursor Coatrol

Example 5 Example 6
Z Steength . 97.7% 107.7%
BRG 2.1 2.6
DYB -3.0 1.7
DL 0.5 -§.3
DE 3.7 3.3
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stearates, acetates, alkylphenois, cellulosics, waxes,lignins, acrylics,
epoxi des, urethanes, ethylenes, styrenes, prpylenes and polynmers having
functional groups of al cohol s, glycols, aldehydes, am des and carboxylic
aci ds. 11. The surface nodified p.mumasmamezsmm 6t o
claim5, wherein said electric charge nodi fying coating is about 0.01-20%
“wei ght of the pignent particle. 12. The surface nodified pignment
particle according to claim5, wherein ¥iid di spersion pronoting coating is
about 0.01-20% by wei ght of the pignment particle. has an average primry
particle size of 0.01-100 nicrons. Jlabel& 14 The surface nodified
pi gnment particle according to claim5, wherein said surface nodified
pi gnent particle is in gr%mmzimﬁwmze Caler Development

Standard Comncrete Mix Design

Example 6 v. Contrel

100.37%
112.91%
116.49%
116.21%

Modification For Improved Performance Cf A Red Iron Oxide
Pigment In A Cemen -‘; Process Application .

quantity of fully precipitated and color developed red ixon oxide is accumulated
mzlm@ye@mﬂm@sﬁmmmo&@md@hv&m@mg lzmsmdwusm

" Comparative Tint Data Laex Formst®
Example 7 v. Control

Z Strength 111.3%
DRG : ' 4.0
DYB 0.3
DL 3.5

DE 3.4




15. The surface nodified pignment according to claim 14, wherein said
-granular is a bead granule.. 16. The surface nodified pignment
partlcle according to claim 14, whwein said granul ar has an average
bul K particle size is in the range of 25 to 2Blbstiaite ¥heet - 28 June 1996
The surface nodified pigment particle according to claim16, wherein said
granul e has an average bulk particle size in the range of 100 to 200

m crons. 20 25

18. The surface nodified plgnent particle according to claim 14,
whwrei'n said Fable XTI

Comparative Concrete Color Development
Staudard Concrete Mix Design

Example 7 v. Control

th 30 second 103.51%
45 secomd 115.64%
60 second _ 121.48%

th 120 second 122.35%

A Surface Modification For Improved Performance Of A Black
Iron Oxide Pigment In A Cementitious Process Agplicaﬁm

material | neller gype agitation system st approximstels
rpim or ustl suitsble surfacs movement ial is developed. From s 1 Mclar soiution
magnesium sulfate bepuhydrate, 280 mi of the solution are added to the agitating pi
spension over approxizately a § mimite inmeeval. The agitation is contimed mifutes.
ispersion, 560.0 gms of 3 4% sodivm lignosulfonate solution is added. mm@m
red for approximately 30 mimutes. The particles are now accumulated and tested as

e@mpar@d to & coatrol.

" Comparative Tint Data Latex Formar'
Eximgﬂ_e 8 v. Control

108.4%
1.7
1.4

2.9
3.8




granul e has a water content of |ess than 5% 19. The surface
nodi fied pignent particle according to claim18, wherein said granular has

‘a water content of |ess than 2% 20. The surface nodified

pi gment particle according to claimb5, wher egﬁbgﬁtuﬁgsgﬁg‘g@cegg JuneMBBgi ed
pi gnent particle is in powder form 21. The surface nodified
pi gnment according to claimb5, wherein said surface nodi fi ed pi gnent
particle is in dispersion form 21 22, The surface nodified
according to claimb5, futher conprising other additivies. 23. A surface
nodi fi ed pignment particle, conprising: a pignment particle

selected fromthe group consisting ableeXHL oxi des, whose
Comparative Concrete Color Development
Standard Concrete Mix Design

Example 8 v. Control

102.21%
111.41%
113.51%
115.21%

A Surface Modification For Improved Perfoomance Of A Black
Iron Oxide PwmASolvam‘I‘omt Applicaticn

z@m@rm@lm@bﬂemmﬁmwmmm Aqumyafz,lmcf

alumimm chloride is heated %o 130" F in 280 mi of water. Aluminum chloride sahm.@m KS added

to the sturry of black oxide. AM@@HSQ@@S@E‘M@M@@S added from a dilute

solution. * The mixmre is agitted for approximately 30 mimes. The particles are now
nulsted and tested as compared to a control.

Moisture Adsorption Analysis
Sample  Obs  24hss 48 brs 72 hes Total Wt Change gous

Control 109975  11.0597  11.0945  11.0786 +0.0811
Example 8 109971  10.9938  10.9938  10.9943  -0.0028
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surface is coated with at |east one electric charge nodi fying agent and at
teast one di spersion pronoting agent, wherein said at |east one electric
charge nodi fying agent is an inorganic material selected fromthe group
cinsisting of My, Ca, Ba, Ti,V, Zr, O, M, Fe, CBubstitutenskeet S28ajwuhe\l S@6d
said at | east one dispersion pronDtlng agent is an organic materi al

sel ected fromthe group consisting of stearates, acetates, alkylphenols,
cel lul osics, waxes, lignins, acrylics, epggides ur et hanes, ethyl enes,
styrenes, propylenes and pol yners having functional group of al cohols,
glycol s, al dehydes, am des and carboxyldc, agids. 24. The
surface nodified particle accordi ng to-¥F&23, wherein said pignment is

iron oxide. 25. The e modified pignent particle
according to claim23, wherein sigé g&@ﬁﬂﬁi POCRBES an average prinary
particle séze of 0.01 - 1!%20@ crons.

ample (Oe) Sigma-m (emu/gm) Sigma-r (ermu/gm)
98 85.3 : 10.5
98 - 8§2.9 7.6
J
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26 26. The surface nodified pignent particle according to claim
~ 23, wherein said surface nodified pigment particle is in granular form
27. The-surfaece—rodified pignent particle according to claim?26, wherein
said granul ar |s a a d granul e. 28Subsfitite siheete 2Srdunei 496

pi gnent “.“‘l“i i

"f' il ng to claim 26, wherein said granular has an

aver ag YWze is in the range of 25 to 250 nicrons.

29. ‘The surface nodi fied pignment parti€le according to claim 26, wherein
said gr %j has a water content of |ess than 5% 30. The surface

. hodi fi ed% 8 t particle according to claim23, further conprising

A surface modified particle, comprising: .
a particle selected from the group comsisting of pigments and fillers, whose
surface is coated with at least cne electric chaxge modifying agent and at least one dispersic

2. The surface modified particle according to ciaim i, wherein said particles are
selected from the group consisting of minerals, exteadrs, fillers, metals and meta] oxides.

3. mmm&&-gu&kmmmgmdMLWMMemm"
modifying coating is about 0.01 - 20% by weight of the pigment particle.

ant m _{ijiu ents.

7. The surface modified pigment pamcls according to claim 5, wherein said
pigmeats are metal oxides.

8. The surface modified pigmém particle ac:;@mmg to claim 7, wherein said metal

oxides are iron oxides.
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at |east one additive selected fromthe group of stabilizers, dispersants,
bi oci des, wetting agents. rheology nodified, fillers, lubricants,
plastlcrzers ‘ETastlsoIs propel l ants and gas entrai nnent agents.

31 ng the surface of a pyplifilte SRlACIZS Junemasbe
group ' ' mﬂ’e
(a) p

nts and fillers, conprising the steps of:

'dl ng o suspen5| on of particles selected fromthe group

consi sti ng pigment and fillers in sol &4 on: (b) addi ng at
| east one el ectr| c chare ITDdIf i ng agent, to th sus ension. (c) ...
preci pi t ati n§. sai Fbgsuridsepe P@@ﬁ&? &ﬂg g immYamsion

on the @&1 C%hgf% oBifihd teadrial lsgiacbd Gidin Ghie PRI doRBist
pronot i %é‘éa en esuspgeném on; (e) el ectrocheni cal |’ym
at t achi ng Mg, CeaBs. IndidVs @ar SroMnp Fenboi M. Ggcke. Soamsbfli particles: and,
(f) recovering-the surface coated particles. 32. A met hod
coating the surface os a p| grrent particl e sel ected fromthe gruop
consi sting ofmpl g"itetstrfacimbdified pigmenpppricisiaceprding @MSOWM%@M&M
. {ienersion pm@@g agent is am @f@ﬂx@ magerial snsisting
alkyipbsmﬁs ceflulosics, waxes, hgﬁ@s acrylics, epoxies, urethanes

icmal groups of alcohols, gly@@ls

1§. The surfice modified pigment particle according to claim 14, wherein said
srammle is a bead grasule.

16. The surface modified pigment particle according to claim 14, wherein said
sramule has an average bulk particle size is in the range of 25 to 250 microms.

17. The surface modified pigment parmicle according to claim 16, wherein said
gramsle has an average bulk particle size in the range of 100 to 200 microns.

3
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27. (a) provi ding a suspension of a pieparticle in sol uion;
- (h) addi-ng-at least one electric charge nodifying agent to the
suspension; (c) precipitating said at |east one electic

char ge modi [{§ilEi ﬂﬁmm jijje surface of sai dppaffie sHiwtli 24 Goine 1996

(d) addi ng EfEESE mm& gkfe{;n on pronoting agent to the suspension;

(e)el ect rochem ‘alll y*atfachi ng said at | east one di spersion pronoting agent
to said pignment particles; and, 3 () recovering the surface

1S L P i i el B 0 1 L'

gramsie has a water content of less than §%.

'19.  The surface medified pigment parricle according to claim 18, wherein said
~ontent of less than 2%.

surface is coated with at least one electric charge micdifying £
pf@mmg agent, wherein said at least one elecwric charge modifying

§ agent is an inorganic
astezial selected from the group consisting of Mg, Ca, Ba, S¢, T1, V, Zr, Cr, M@. Fe, Co, Ni,
Cu, Zn, Si and Al and said a1 least one dispersion promoting agent is an organic material
selected from the group consisting of stearates, acetstes, alkyipbesols, cellulosics, waxes,
lignins, aceylics, epoxies, urethanes, ethylemes, styremes, propyleses and polymers having
functional groups of alcohols, glyeols, aldehydes, amides and carboxylic acids.

26,  The surface modified particle according to claim 23, wherein said pigment is iron
oxide.

25. The surface modified pigment particle according to claim 23, wherein said
@aﬁicﬂé has an average primary pacticle size of 0.01 - 100 microuns.
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34. The nethod according to claim33, wherein said netal oxides are iron

"oxi des. _ 35.  The nethod according to claim 32, wherein said

preci pi tating shd ting, pH adjusting or a conbination thereof
until subst aﬁlt L b m‘eaa i on, subiituto NGBIE2O L £9581 NG
to claim 32, herel N sal dsattachl ng step i s by agitating unt i |
substantially conpl ete reaction. The met hod according to

¢l aim 32, wherein said recovering step izé by filtration and drying, batch

dryi ng, spraysgoast I !%g% ﬁggﬂ
The net hd acgrdl f?gggs%ﬁéﬂﬁé@r% %@EI n sal ﬁ'1’§pen5| on g?heﬁtg‘?’“g

an in- eprpasticle is in gramular form.

graoule is a bead granule.

28. The surface modified pigment particle according to claim 26, wherein said
wpie has an average bulk particie size is in the range of 25 to 250 microns.

(’:ii;;l e Gm 269 Wm Sm

| 31. Ams&ﬁ@fem&emwammm
tbe group copsisting of pigments and fillers, comprising the steps of’:
(a) pmwdmg & suspension of particles selected from the group consisting
neoes and fillers in solution;
(b) adding at least one electric charge modifying
{c) precipitating said at least one electric charge modifying
of said particies;
@ admng at [east one dispersion promoting agest to the suspension;
(&) elecuochemically attaching at least one dispersion promoting agent to sand
particles; and,
(B recovering the surface coated particies.

32. A method of coating the surface of a pigment particle selected from the group
consisting of pigments and fillers, comprising the steps of:
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39. The et hod according to claim 32, wherein said suspension of

- particles is a redispersion—ef- aggl omerated particles. 40. The

met hod according to cl al m 32 futher conprising the step of:

(g) gr anul at mﬂmm e coat ed parti cl es SubstinttestadctZ8 dume 1996
iRl ol BE%or di ng to claim40, wherein said granulating

step corrprlse§ S ray rying with a liquid, preferably water, and ot her

additives. 27

(a)  providing & suspension of a pigment particles in solution;
(b)  adding ac least ome electric charge modifying agent to the suspension;
(e) precipitating said at least one electric charge modifying agent on the surface

of said pigment pasticles;

(d)  adding at least one dispersion promoting agent to the suspension;

()  electrochemically atraching said at least one dispersion promoting agent
to said pigment particles; and, .

[49] recovering the surface coated pigment particles.

srding to claim 32, wherein said pigments are mesal oxides.

&nd drying, bawch drying, spray rossting, spmyd&mgerﬂm@medmdﬁmg

id suspension of particies i

40, The method according to claim 32, further comprising the step of:
granulating said surface coated particles to ead pmduct form.
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42. A col ored cementitious conposi ti on, conpri si ng: a cenent and
.- surface nodified pigment particles selected fromthe group consisting of .
met al oXi des whose surface is coated with at |east one electric charge

modi fyi ng ag i ne di spersion pkgEeiihie fHARLL 29 June 1996
A magnetic tj I E ifcorrprl si ng: surface nodified pignment
particles sel etteCd firom t he group consisting of netal oxides whose surface

are coated with at | east one electric cE&rge nodi fyi ng agent and at | east

one di spersi on pronoting agent 44. A coating

conposi tion, €bnpr ke Fethod agrerding io cjaim 40, &W%F%WWW&%@MW@Ed
pi gnent HiY Wadeb € ting of netal oxides whose
surface are coe‘%ﬁ%dﬁﬁngﬁé%%# ggstkgnaégﬂré ect%ﬂgt charge nodi fying agent and at
| east one di spersion pr om)tl ng agent. 45. A net hod of col oring cenent,

conpri sing the I‘OVLdI n sur.f.ace nodified pignent
particles sel mprising:

ition, comprising:

() roviding surface modified pigment gm&% selected from the group consisting
- of metal oxides whose surfaces are coated with at least one electric charge modifying '
at Jeast one dispersion promoting agent: )
(8}  mixing said modified pigmens particles with cement at conditions sufficiens
form a homogeneous dispersal of said surface modified pigment particles in the cement; and,
()  allowing the cimentitious mixture to set.
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of metal oxides whose surface are coated with at |east one electric charge
modi fyi ng agent and at |east one dispersi:on propoting agent (b) .
m xi ng sai d nodified pigment particles with cement at conditions sufficient

to forma honogeneous dispersal of said sur | icles
In the cenent; and (c) - allowng th%ﬁggtrﬁrféﬂri\% Eﬁlbggs&%gﬁ?urg%t@? set .

SURFACE MODIFIED PARTICLES AND METHOD OF MAKING THE SAME

This inventicn reiates 0 modifying the suracs of pasticles for improved dispersion
ristics in agueous . Solvene, m F@ﬁmﬁfg cementitious oc the like @@ﬁmﬂ
ireicuisr, this invension relates to a pigmens or filler pmﬁe whose sixface is

ageng may be se.@gd &@@. the group of stearutes, acemates
ignins, polyacrylics. p@&yegexies. palyurethanes




