
1        SURFACE MODIFIED PARTICLES AND   METHOD OF MAKING THE SAME
BACKGROUND OF THE INVENTION   1.        Field of the Invention
This invention relates to modifying the surface of particles for improved
dispersion      characteristics in aqucous, solvent,
resinous,comentitious,megnetic or the like   application systems. In
particular, this invention relates to a pigment or filler particle whose
surface is coated with at least one electric charge modyfiying agent which
may also be combined   with at least one dispersion promoting agent, which
has 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   inorganic electric charge material and at least one dispersion
promoting material. 



2.    Prior Art         Inorgamic pigment such as metal oxide, for example,
iron oxide, are conventionally   used as coloring components in the
construction, paint, plastic and other industries. The   inorganic pigments
are incorporates for coloring into the desired application system such as,
aqueous, solvent, resinous,polymeric,cementitious or dispersion system 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 case with   with
the pigment 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
pigments, for example, metal oxides, is that they   normally do not
disperse well in mediums such as in paints, plastics, cements ot the like.
A   reason for this is that surface of metal oxide pigments is not
electrochemically compatible   with many application systems and as result,
additional time, greater mechanical energy, and   greater pigment
quantities are required to properly mix the pigment in the medium to achive
the disired color and other properties.          Attempts have been made to
provide a pigment particle with enchanced dispersion and   coloring
properties for many application systms. Among the prior art, surface
modifications   



2 of inorganic pigment particles by coating the particles with inorganic
additive are known for improving coloring and processing properties in
several application system. European Patent No. 87113450.8- Burow et al.
and U.S. Patent No. 5,059,250- Burow et al.disclose coating iron oxide
pigment particles with colorless inorganic additivies selected from the
group of Mg, Zn,Al,La,Y,Zr,Sn and Ca. The isoelectric point of the coated
particles is thereby adjusted by the coating to be greater than 7 which
Burow et al. claim impoves the colorung properties of the pigment in many
application syetems.        U.S. Patent No. 4,053,325- Vanderheiden
disclose a iron oxide particle coated with an insoluble metal metaphosphate
of the formula M(PO[err])[err], where M is a metal selected from the group
of Al, Ba, Ca,Mg,Fe and Zn, this coated particles is claimed to improve the
thermal stability of the pigment in many application system.        It is
also known, to treat inorganic particles with specific organic materials to
improve        certain performance characteristics in many application
system. U,S Patent No. 4,753,679- 



Damiano et al. disclose a method for improving the strength and water
permeability of concrete using inorganic particles, such as iron axide,
which have been pretreated with a fatty acid, such as stearic acid or oleic
acid, to promote the dispersal of the particles in concrete system.
water based and organic solvent coating systems.        U.S. Patent No.
4,946,505- Jungk disclose 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 dew pi       is oepn the dissoldouto
of ibe        beads, or in other words, th d*oition of th pium partcles
from th binder.        , te dissolution  ay ocr prior to the pigmem being
dpd im the conete systems. Th level of  -       of the pigent rcle to he
binder is, therefore weak, the pigment being only physically combined or
enapsulaed within he binder.        Despite t  may  prior ttmpts a
improving pi   r particle pedormae in a variety of application systems, mor
effective means are condy being sough. It would be desirable to provide
particles, namely pigment or filler particles, which have been surface
modified to mprove he paridcle perfrmanc  in all application systems. It
would also be desirable t be                REPLACEMENT SHEET 



3  able to electrochemically and chemically modify, adjust or a control a
particle surface to provide a particle which has improved processing
properties, such as dispersibility. It would also be desireble to
specifically design the surface modification on the particle to be
compatible with any desired application system. It would also be desirable
to provide a generic method for surface modification that is application to
a particles and compatible with all application systems.    



4  SUMMARY OF INVENTION             It is an object of the invention to
provide a pigment or filler particle with an application-
specific electrochemical and chemical designed surface modification to
optimize particle       performance in many application systems.
It is another object of the invention to provide a pigment or filler
particle, whose surface       is coated with at least one electrochemical
or change modifying agent and at least one dispersion       promoting
agent, for enchanced processing properties such as dispersibility or
coloring properties        in many application systems.             It is
another object of the invention to electrochemically attach a dispersant to
the surface       of a pigment or filler particle.             It is
another object of the invention to provide surface modified pigment or
filler primary       particles. 



It is another of the invention to provide low dusting low freely flowable
surface        modified pigment or filler particles.       It is anoyher to
provide a generic method for the surface modification of pigment       or
filler particles to improve processing properties in many application
systems.              These and another objects of the invention are met by
a surface modified pigment or filler        particle having at least two
coatings, an electrochemical or charge modifying coating and a
dispersion promoting coating and a method the same. The invention futher
provides a generic system approach for achieving optimal performance of a
variety of particles,       pigments or filler or the like, in the desired
application system through electrochemical and       chemical surface
modification of the particle.              The invention recognizes that
the modifications of particle surface charge and chemistry         enchance
the particle performance in application system. The invention futher
recognizes that       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 of the particle
to other elements in any       particular dispersion medium. Therefore, a
determination of the overall electrochemistry of a       desired
application system allows a [article to be modified through electrochemical
and chemical 



design to optimize particle performance in that system.         5
These and other advantages of the invention will become more apperent in
connection with the following description of certain embodiments of the
invention as disclosed in non- limiting examples.       



6  DETAILED DESCRIPTION OF THE PREFFERRED EMBODIMENTS       The invention
concerns the  modification of particle surface electrochemistyr and
chemisty o improve he partcic performace in a variety application systems,
such as pi, coatings, resinous. ceametizus, magnetic. aqueous, solvent and
other systems or the Like. it has  ot been tg    or suggested prior to tis
inventon that a pigen particle or filer particle =y be surbice madifled
ft=& elecroc      l and c t     djustmen to  pro  vae    pedbomce chaasca
of tes  particles in a         of application systems.  The impotmne of
charge adjusted particles is pabul           te ability to specically ad
sysw~d=Uy design particles wich ae c iy and elctcy compatible with a
pwicular application system.       present          a is, therefore,
directed to a composito which compises a psienc particle or  r particle
coated wi at least two co ekr.o     Mwifft  age  and t  odher being a
son agent for p   tn      e   



Mm parictobeis    isapire teorafMuepazile. Tbep0                  particle
or   Mirpar        nta b Wo m or ora   sz seetd frm t  ZwV of xierb, aIWC1
raked orgazls. extimders flo,  etals, and mal oxides or te M.,
Example of *     sand filer ar disclosed in the Pignt Hd k, Volst. I ad M,
Temple C. P Editor. John Wiley & Sow, New York, Ias edition.       Mom spec
y, the pim partcles my include chroam, f             , sulide., sufose   d
oxides, slcas, silcates, phosphates, u     , ttaste, carbonates, suls,
bmws, o        pri    ai   etal pi       .          oigmep  particles, such
as mel ox , for example, iron oxide. ar often preferred, because of thir
low cost and compatibility im       plicaion       . Other meal oxides suh
as          oxide, c        oxide, lead oxie, nickel oxide, silicn oxide,
silver oxide, tia oxide, tini=u  oxide, zinc oxide, zirconium oxide and
other raition metal oxides can aLso be used.       The p1  c or filer
particles typically have an average primary particle size of from about
0.01 to 100 microns, usually 0.01 to 50 microns. It: is preferred that each
prmary particle  eeive th  surface modification according t the invention,
although a grou  of previously agglomerated particles my also receive the
surface modificaton.       Alftugh th theory behind this invention is not
completely understood, te surface
REPLACEMENT SILEET                                                04  L.1S9
| 



Substitute sheet- 29 June 1996                                           7
dified parcles of this invention provide improved performmce properties in
a variety of application systems as te result of specific elecochemcal and
chemical pardcle surfac mdificadon to fit a particular application. This
invention is, therefoe, premised an te discovery that te surface modified
particles can be dei g   for desired perforane chractestics in a parti
application system by mtodifing the eeck hewical ad chemical oection of the
particle surface. The surface modification provides imved particle to
particle and particle to application system ineraction.       The pigec  or
filer particle is surface modified or c d wit at la  one elwtrocktemal or
charge m        agent and with at leas one dispersion promoting agent
tsezeby ekr~ctnically aid d~ically at~achM  at Lou two again to the surface
of tt 



pancle to        the          of th particle i the applicon      .
It6 Is reed  dw  fte leuelmcl  or chare ma m  agn elrhealy modiffa or adjtm
the mzf= chaqe of d  pig     or fille particle. In addio, it is fuar
believedda theS electrbicd or cge:  =odffug* agm provides a sit on the
partic                       Xloraorigaor   taew  a parile  my  be scifkay
de e -to 1be                          and  cliy     aSble with
applcation stems.       Th electroc   i  or chrge magent can be selected
from thg   of Mg. CaBa9.Sr,f, V, Zr, Cr, MFe, Co, Mi, Cu., 7     ,
SiandAlorany mb zesthereof. Th               ekcmvch~iIor chargagent can
also     othe   inorganc matWia or orgae         electrc cha  of the pie
or filler particle, dicaes whethe the electhemia or     e          agent
coating is a caioic or anionic    . T   p      p articles, mch as iron
oxides, are gnefly elecronegadive partikes, and therefore combine mre
readily with cainc charge   ainges. Other pi=             particles, such
as barhu  sulfte, ar rally elecopaositive particles and theefore combin
more readily wit anionic charge modifying agents.       The folowing
invention will, therefore, be discussed with respect to elenegative 



pisent or filler particles, such as an iron oxide, although dhe invention
is not limted to  is embomew. Electropositive or neutral particles also may
be surface modified accring o fte
Substitute sheet  29 June 1996    invention.       The electrangative
pricei sUrfc modife  Wit ata: am clcrceiai or cears modl> ing agent. which
is preferably a cationic coating material for te ee gative      le. The
alPect    cal or charge modifying cadonic coating      may be organic or
inogaic Te :4etodemca o:r chaq: moffi  agent for irnt oxie is Prfealy  a
soluble MgC    nmaerial, which is selected from the grou of Mg, Ca. Ba, Sr,
TI, V, Zr. Cr, Mn, Fe, C., Ni. Cu. Zn, Si and Al or any inxmr  thereof. The
s     c      of the comons of ft gop Mg. Ca., Ba, Sr, T!, V. Zs, Cr.
Fe, Co, Ni, Cu, Za, Si old AL 



oray               fiscarried  upreferably by precipi   at le   om of t cm
on he s      of the patle to teeby form a  rface elecor   Parl. As desrbd
aove. thie         em         or 8ttre mnodifigagen maaso be an   a c
preferably for coat  an ci   posidve particle.       Mmelecmacbemical or
char              e  is placed on dth pimem pm$icle in te xoe of 10.01202%
by wegtof ft pi~u p7ar , pfeaby in ft r=Vo Ot .M3% by         Thest=cxr
mo#e p:ictk frd.i  wcobie wth a od dqix.=   oV-ft 0.010% baey wagi lof the
pi~em atio   , pr f    ly in themmf  d= of0.2%b                    .
yavof~~~~~~~~~~~~~~~~o t  paric   in a deid appliainmedu.    gb   fi
m        adutdpilie is edectxochXic&Uy and chemically dese to age  as
desied for the p ul application system to faciltaee ctc              of the
O ronpromting ag   to tc patcle. [t, is be    ed that      ionp        a
is eca  or                 yn    dr a s  oihe parcicle   h    the smftc
adjusunent of the paticle. This two step surface     of th particle
according to the nv=onpovi pro  a particle with opuaI perdonac
capabilities not yet disclosed or s~ested prior to this invendo.       The
disperson promoting get is spcically dci d to be       y compatible and
stae in the selected application system, such as in solvent, aqueous,
pants, coatings, resis. 



ce~ndd tious and te like. D     g on th  particular application system. the
dispersion promoting ageat =ay contain polar or non-polar groups to provide
ectr c l and chemical coatbilil in the particular application syste. For
examuple, i   suifocace is a known dipersion agent used in cemantidous
application systems  hat is readily absorbed in the
REPLACEMENT SHEET                                                         9
crystalline phases of concrete formation and enchance dispersal od a
pigment of a particle associated  therewith. 



The dispersion promoting agent may be an aionic, cationic or non-ionic
maerial.  preferably having an  opposite charge to the charge modifying
agent, to promote the  electrochemical or chemical attachment thero. The
invention being prevoiusly discussed with  respect to an electronegetive
pigment particle and a electrochemical or charge modifying  agent, it
follows that an anionic dispersion agent is discussed below althrough the
invention is  not limited to this embodiment.         The dispersion
promoting agent is preferably an organic anionic mterial and  may be
selected from organic compounds taken from the group of stearates,
acetates,  alkylphenols, cellulosics, waxes, lignins, acrylics, epoxies,
urethanes, ethylenes, strrenes,  propylenes and polymers with funtional
groups of alchohols, glycols, glycols, aldehydes, amides and carboxylic
acids, or any mixture thereof. The dispersion promoting agent coating may
also be      inorganic anionic material selected from the group of
silicates, silanes, siloxanes, phosphates,    sulfates, sulfonated
compounds, titanates, and any mixtures thereof.              The dispersion
promoting agent coating is placed on the previously coated pigment particle
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 atteched to the previously charged modified
particle to yeild the surface modified particle of the present  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 feild) of the surface
modified particle coated with the at 



least, one electrochemical or charge modifying agent and at least one
dispersipn promoting agent,  i.e, at least two coatings, can be designed to
be the most compatible in the particular  application system desired.
Conventional pigment particles and application system rely on either
electrochemical  usrface control alone encapsulation of the pigment
particle in a dispersion agent. THE present  invention through a two step
synergistic electrochemical and chemical surface modification of  the
pigment or filler particle electrochemically or chemically attached the
dispersion agent to the  particles and provides an improved dispersion in
many systems.         The surface modified particle of this invention is
used in the application system in the
10 range of about 0.1-80% by weight system vehicle or pigment carrier,
preferably 



0.2-60% by weight, and most preferably 0.5-40% by weight. Examples of
application system for this invention include aqueous or solvent coatings,
resins, polymers, cements, toners and dispersion or the like. The method of
incorporation of the surface modified designed particle of this invention
is dependent on the type of application system.        The surface modified
particle according to the invention can be used to improve particle
performance such as coloring in cementitious application system and thereby
form a colored 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 least one electric
charge modifying agent and least one dispersion promoting agent, with
hydraulic cement, portiand cement or thr like,aggregate, water and other
additives at conditions suffient to result in an improved homegeneous
dispersal of the pigment particles in the cementitious application system.
Preferably, the dispersion promoting agent is sodium lignosulfonate in
solution. U.S. Patent No. 4,753,679- Damiano et al. disclose cementitious
systems 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 system and thereby form a colored coating, resin or
paint. An improved process for coloring coatings, resins or paints can be
accomplised by mixing a surface modified pigment,such as 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 pigment 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.        The surface modified particle according to the invention can
also be used improve particle performance in magnetic applications such as
ferromagnetic toner or ink appilcation systems. An improved toner can be
formed from magnetic particles such as black iron oxide particles 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 invention imparts hyrophobicity to the black
iron oxide particles to result in improved particle performance in magnetic
ink or toner application systems. In general, megnetic toner particles
11  



are attracted to magnetic surfaces to produce a megnetic image on the
surface. Magnetic toners have been employed to develop magnetic tapes,
films, drums. printing plates. Magnetic toners are especially used in
copying machines. U.S Patent No. 4,336.546-Edwards et al. disclose a
magnetic printing apparatus and magnetic toner compositions which is
incorporated by reference herein.       The method production of the
surface modified pigment or filler particle according to this invention
includes providing the pigment or filler particle in suspension in an
aqueous or solvent continuous phase. It is prefered and advantageous that
the particle is provided in an in-process suspension during the
manufacturing of the particles, prior to their recovery and agglomeration.
An in-process of particle is preferred since it is an optimal condition to
treat primary particles of the pigment individually and thus provide each
primary particle with a 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 continuous
phase.    The pigment or filler particle suspension is charge into a vessel
or the like and is preferably agirated mechanically to maintain the
dispersed phase in suspension. Thereafter, the electrochemical or charge
modifying agent is added to the tank.       The electrochemical or charge
modifying agent, i.e, cationic or anionic and inorganic or organic
materials, may be added to the tank in solution, in suspension or solid
form. The 



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 a pH
of about 7-11, preferably 8-11, most preferably 9-10, until substantially
complete precipitation occurs. The aginating and pH adjusting, promotes the
chemical bonding of the electrochemical or charge modifying agent coating
to the primary particle surface and further electrochemically modified the
surface charge of the particle to provide an electrochemical site for the
second dispersion promiting agent coating to be interfaced or
electrochemically or chemically atteched 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,
or solid form. The tank is further agitated until substantially complete
interfacing or electrochemical attachment of the dispersion agent to the
primary particle is achived, thereby electrochemically and/or          



12      chemically fixing or interfacing the dispersion agent to the
surface of the particl and producing      the surface modified particle
according to this invention. The dispersion promoting agent may      be
added to the tank prior to adding the charge modifying agent, but
preferably subsequently      thereto.             The surface modified
particle may be recovered by conventional recovery processes,      such as
filtration 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.             The
surface modified particles according to the invention may be produced in
powder,      dispersion, or 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 granles, with an
average bulk      particle size ot an average agglomerated particle size in
the range of 25 to 250 microns,      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 include other
additives         such as stabilizers, dispersaion, biocides, wetting
agents, rheology midifiers, fillers, lubricants,      plasticizer,
plastisols, propellants, gas entrainment agent and the like.             In
the Example 1 through 9 discussed below, surface below, surface modified
particles were produced 



according 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.   EXAMPLE 1
Surface Modification Of Yelow Iron Oxide For An Aqueous
Dispersion Application System              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 magnesium sulfate heptahydrate. 280 ml of thr
solution are added to the agitating pigment suspension over approximately a
5 minutes ibterval. The agitation is continued for 15 minutes. From a 50%
sodium hydroxide solution, a suffient quantity is added to the 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 suspension. The suspension is
agitated an additional 15 minutes. The particles are now accumulated and
tested as compared to a control chemical and dispersion characteris.
Table 1                                   Chemical Comparison
Example               A            B            C              Example 1
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        0.19         0.69 



14    Dispersion Characteristics Aqueous System       Example
A           B           C           Example 1     Oxide Loading Time
18  min      8min  15 min             3 min    Maximum  % Solids
23.5        70.0        62.0        74.0  



#6 Spindle RVT (cps)         10,000+     3,800+      10,000  +      3,600
Hercules A Bob     cm of deflection            Abort       5.5
Abort      2.90         Example A =         A control of an untreated
precipitated yellow iron oxide;  Example B =             The yellow iron
oxide treated with a one step organic coating of sodium
salt of polyacrylic acid; and,         EXAMPLE 2  



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     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 approximatey     450 rpm or until
suitable surface movement of the material is developed. From a 3 Molar
sodium aluminate solution, 225 ml are added to the pigment suspension over
approximately 5     minutes. The supension is agitated an additional 15
minutes. From a 1 Molar sodium silicate     solution, 280 ml are added to
the agitated pigment suspension. The agitation is continued to     for an
additional 15 minutes. The particles are now accumulated and tested as
compared to a          



control for chemical and dipersion characteristics. Table III Chemical
Comparison Example                           A                 Example 2
Powder pH               8.03               4.50 Aluminum Level
0.05             0.33 % Silicon                      0.03              0.63
Table IV Dispersion Charactericterics: Long Off Alkyd System         Long
Oil Alkyd (No Dispersant)     Example                        A
Example 2    Temp Degrees C                 48                50 Hegman 0-8
6+                6+      Viscosity (cps)                          86,000
81,000 



TABLE V Comparactive Tint Date: Long Oil Alkyd                     (25
Minute Color Development)                    Color Difference to Precursor
Control                         A              Example 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   All color data are
measured with a Macbeth 2020 + Spectrophotometer (Illuminant D) and
reported using the FMCII color difference convention.    



16 EXAMPLE 3               A Surface Modification For Improved Performance
Of A Yellow               Iron Oxide Finished Goods Pigment In An Aqueous
System                            Dispersion Process Application        A
quantity of 1120 gms of finished goods specifications dry yellow iron
yellow iron oxide are delivered to a 12 liter sized vessel coimaining
10,000 gms of Water. The material is agitated wih an impeller type
agitation system at approximately 450 rpm or until  suitble 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 5 minute intervel. The suspension
is agitsted for approximately 30 minutes. 



From a 50% sodium hydroxide solution, a sufficient quantity is added to the
pigment suspension in order to elevate thr pH to approximately 9.
Thereafter, a quantity of 26 gms on an active basis of a 3500 molecular
weight sodium salt of polyacryiate suspension. The agitation is continued
for 15 minuted. The particles are now accumulated and   tested as compared
to a control. EXAMPLE 4            Surface Modification For Improved
PErformance Of A Yelow Iron                Oxide Pigment In An Aqueous
System Process Application        A quantity of fully precipiated 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   at
approximately 450 rpm or until suitable surface movement of the material is
developed. From a 1 Molar of magnesium sulfate heptahydrate, 280 ml of the
solution are added to the agitating pigment suspension over approximately a
5 minute interval. The suspension is agitated for approximately 30 minutes.
From a 50% sodium hydroxide solution, a sufficient quantity is added to the
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 suspension.
The agitation is continued for 15 minutes. The paticles are now accumulated
and tested as compared to a control. 



17                            Comparative Dispersion Characteristics
Aqueous System Low Solids Grind   Example                       A
Example 3             Example 4  % Solids                         60.4
60.6                60.2 



Dispersion pH                   5.5                8.0          8.2
Brookfield Viscosity             3400 cps           2200cps           1200
cps Oxide Loading Time           9                     5 min             <
3 min                              Comparative Tint  Data Later Format'
Color data Test Type                        Latex Tint   Latex Tint   Latex
Tint  Example                       A                     Example 3
Example 4  Z Strength%                      96.7              103.5
117.0 DRG                              -0.4               -1.3
3.1 DYB                              -0.6                -1.3
3.8 DL                               0.9                 0.0
-2.2 DE                                1.1                 1.9
5.4   



A Surface Modification For Improved Performance Of A Yellow Iron Oxide
Pigment In A Cementitious 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 concentration of this in
process material is approximately 0.12 gm/cc. The material is agitated with
a impeller type agitation system at approximately 450 rpm or until suitable
surface movement of the material is developed. From a 1 Molar solution of
magesium sulfate heptahydrate, 280 ml the solution are added to the
agitating          



18  pigment suspension over approximately a 5 minutes interval. The
agitation is continued 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 9. The suspension is agitated for 15
minutes. To the suspension, 22.4 gms of a dry sodium lignosulfonate are
added. The suspension is agitated for approximately 30 minutes. The
particles are now accumulated and   testef as compared to a control.
EXAMPLE 6          A Surface Modification For Improved Performance Of A
Yellow Iron                 Oxide Pigment In A Cementitious 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 concentration of this in process material is approximately
0.12 gm/cc. The material is agitated with an impeller 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 ml of the solution are added to the agitating  



pigment suspension over approximately a 5 minutes interval. The agitation
is continued 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 9. The suspension is agitated for 15 minutes. To
the suspension, 56.0 gms of a 40% sodium lignosulfonate solution are added.
The suspension is agitated for approximately 30 minutes. The particles are
now accumulated and  tested as compared to a control. Table VIII
Comparative Tint Data Latex Format                         Color Difference
to Precursor Control                       Example 5
Example 6  Z Strength             97.7%                       107.7% DRG
-2.1                         2.6 DYB                    -3.0
1.7 DL                      0.5                         -1.3 DE
3.7                          3.3   



19                            Comparative Concrete Color Development
Standard Concrete Mix Design                                   Example 6 v.
Comtrol     Z Strength 30 second
100.37%    Z Strength 45 second                      112.91%    Z Strength
60 second                      116.49%    Z Strength 120 second
116.21%  



A Surface Modification For Improved Performance Of A Red Iron Oxide
Pigment In A Cementitious Process Application            A quantity of
fully precipitated and color developed red iron oxide is accumulated such
that 1120 dry equivalent gms of the red 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 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 5 minute
interval. The agitation is continued for 15 minutes. To the    suspension,
add 560.0 gms of a 4% sodium lignosulfonate solution. The suspension is
agitated    for approximately 30 minutes. The particles are now accumulated
and tested as compared to     a control.     Table X 



Comparative Tint Data Latex Format
Example 7 v. Control      Z strength                         111.3%     DRG
4.0     DYB                                  0.3     DL
3.5     DE                                   5.4
20  



Comparative Concrete Color Development                           Standard
Concrete Mix Design                                Example 7 v. Control  Z
Strength 30 second                      103.51% Z Sterngth 45 second
115.64% Z Strength 60 second                      121.48% Z Strength 120
second                     122.35%  Example 8              A Surface
Modification For Improved Performance Of A Black             Iron Oxide
Pigment In A Cementitious Process Application        A quantity of fully
precipitated and color developed black iron oxide is accumulated such
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 impeller 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 ml of the solution are added to the
agitating pigment suspension over approximately a 5 minute 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
compared to a control. Table XII                        Comparative Tint
Data Latex Format                                Example 8 v. Control  Z
Strength                         108.4% DRG
1.7 DYB                                  1.4 DL
-2.9 DE                                   3.8       



21                         Comparative Concrete Color Development
Standard Concrete Mix Design                                Example 8 v.
Control  Z Strength 30 second                      102.21% Z  Strength 45
second                     111.41% Z Strength 60 second
113.51% Z Strength 120 second                     115.21%  EXAMPLE 9
A Surface Modification For Improved Performance Of A Black 



Iron Oxide Pigment In A Solvent Based Toner Application        A quantity
of fully precipitated and color developed black iron is accumulated such
that 681 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 impeller type agitation system at approximately 450 rpm or until
suitable surface movement of the material is developed. A quantity of 2.1
gms of aluminum chloride is heated to 130[err]F in 280 ml of water.
Aluminum 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 minutes. The particle are now
accumulated and tested as compared to a control. Table XIV
Moisture Adsorption Analysis  Sample      0 hrs       24 hrs      48 hrs
72 hrs        Total Wt Change gms  Control       10.9975     11.0597
11.0945     11.0786      +0.0811     Example 8   10.9971    10.9938
10.9938      10.9943     -0.0028    



22                                VSM Magnetic Properties  Sample
Hc(Oc)            Sigma-m(emu/gm)          Sigma-r (emu/gm)  Control
98                85.3                    10.5                   98
82.9                     7.6      



23  We claim:        1.    A surface modified particle, comprising:
a particle selected from  the  group consisting of pigment  and fillers,
whose surface is coated with at least one electric charge modifying agent
and at least one dispersion promoting agent.         2.    The  surface
modified particle according to claim 1, wherein said partiles are selected
from the group consisting of minerals, extenders, fillers, metals and metal
oxides.         3.   The surface modified particle according to claim 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.         5.    A surface modified pigment particle,
comprising:     a pigment particle selested from the group consisting of
pigment and fillers, whose surface is coated with at least one electric
charge modifying agent and at least one  dispersion promoting agent.
6.    The surface modified pigment  particle according  to claim 5, wherein
said pigment are selected from the group consisting of chromates,
ferrocyanides, sulfides, sulfoselenides, oxides, silicates, phosphates,
aluminates, titanates, carbonates, suifates, borates and metal pigments.
7.    The surface  modified pigment particle according to claim  5, wherein
said pigments are metal oxides.  



8.    The surfaca modified pigment particle according to claim 7, wherein
said metal                                                      24
9.    The surface modified pigment particle according to claim 5, wherein
said at least one electric charge modifying agent is an inorganic material
selected from the group cinsisting of Mg, Ca. Ba, Sr. Ti, V, Zr, Cr, Mn,
Fe, Co, Ni, Cu, Zn, Si, and Al.     10.  The surface modified  pigment
particle according to claim 5, wherein said at least   



stearates, acetates, alkylphenois, cellulosics, waxes,lignins, acrylics,
epoxides, urethanes, ethylenes, styrenes, prpylenes and polymers having
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%
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.    has an average primary
particle size of 0.01-100 microns.           14.   The surface modified
pigment particle according to claim 5, wherein said surface modified
pigment particle is in granular form.   



15.     The surface modified pigment according to claim 14, wherein said
granular is a bead granule.           16.   The surface modified pigment
particle according to claim  14, whwrein said     granular 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.                                                       25
18.         The surface modified pigment particle according to claim 14,
whwrein said 



granule has a water content of less than 5%.           19.   The surface
modified pigment particle according to claim 18, wherein said  granular 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 according to claim 5, wherein said surface    modified pigment
particle is in dispersion form.          22.    The surface modified
according to claim 5, futher comprising  other additivies.   23. A surface
modified pigment particle, comprising:           a pigment particle
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
cinsisting of Mg, Ca, Ba, Ti,V, Zr,Cr,Mn,Fe,Co,Ni,  Ca,Zn, Si and Al and
said at least one dispersion promoting agent is an organic material
selected from the group consisting of stearates, acetates, alkylphenols,
cellulosics, waxes, lignins, acrylics, epoxides, urethanes, ethylenes,
styremes, propylenes and polymers having functional group 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.       



26         26.   The surface modified pigment particle according to claim
23, wherein said surface  modified pigment particle is in granular form.
27.   The surface modified pigment particle according to claim 26, wherein
said  granular is a bead granule.          28.   The surface modified
pigment particle according to claim 26, wherein said  granular has an
average bulk particle size is in the range of 25 to 250 microns.
29.   The surface modified pigment particle according to claim 26, wherein
said  granular has a water content of less than 5%.    30. The surface
modified pigment particle according to claim 23, further comprising 



at least one additive selected from the group of stabilizers, dispersants,
biocides, wetting agents. rheology modified, fillers, lubricants,
plasticizers, plastisols, propellants and gas entrainment agents.
31.   A  method of coating the surface of a particle selected from  the
group consisting of pigments and fillers, comprising the steps of:
(a)   providing a suspension of particles selected from the group
consisting  pigment 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 modifying agent
on the surface of said particles; (d) adding at least one dispersion
promoting agent to the suspension;               (e) electrochemically
attaching at least one dispersion promoting agent to said particles; and,
(f)   recovering the surface coated particles.         32.   A method
coating the surface os a pigment particle selected from the gruop
consisting of pigments and fillers, comprising the steps of:  



27               (a)   providing a suspension of a pieparticle in soluion;
(b)   adding at least one electric charge modifying agent to the
suspension;               (c) precipitating said at least one electic
charge modifying agent on the surface of said pigment  particles;
(d) adding at least one dispersion promoting agent to the suspension;
(e)electrochemically attaching said at least one dispersion promoting agent
to said pigment particles; and,               (f)   recovering the surface
coated pigment  particles.          33.   The method according to claim 32,
wherein said pigment are metal oxides. 



34. The method according to claim 33, wherein said metal oxides are iron
oxides.          35. The method according to claim 32, wherein said
precipitating step is by agitating, pH adjusting or a combination thereof
until substantially complete reaction.          36.   The 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, futher comprising the step of:
(g) granulating said surface coated particles to end product form.
28       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 agent and at least one dispersion promoting agent.         43.
A magnetic toner composition, comprising:       surface modified pigment
particles selected from the group consisting of metal oxides whose surface
are coated with at least one electric charge modifying agent and at least
one           dispersion promoting agent.            44. A coating
composition, comprising: a base, a vehicle, a binder and surface modified
pigment particles selected from the group consisting of metal oxides whose
surface 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:       (a) providing surface modified pigment
particles selected from the group consisting 



of metal oxides whose surface 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 homogeneous dispersal of said surface modified pigment particles
in the cement; and,       (c)   allowing the cementitious mixture to set.


