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This application is a continuation-in-part of applicant’s 
copending application serial No. 205,786, now abandoned 
?led June 27, 1962, entitled. 

This invention relates to an improved method for puri 
fying materials, especially ?nely divided minerals, by 
?otation. More particularly, this relates to a method for 
improving the brightness of clay by a process including 
an improved process of ?otation. 
Althought ?nely divided particles (e.g., particles of 10 

microns diameter and ?ner) are difficulty ?otatable, and 
clays generally have a size distribution of from about 70% 
to 90% minus 2 microns to about 1% to 10% plus 5 
microns, according to this invention separation of im 
purities in clay from the remainder of the clay and forma 
tion of a clay of improved color are effected by ?otation. 

According to this invention, it has been discovered that 
certain types of reaction mixtures are particularly effec 
tive in ?otation and treatment of ?nely divided materials, 
such as clay. This invention accordingly covers a process 
which effects a separation of clay particles with color im 
purities from clay particles with less or none of such color 
impurities. This invention also comprises methods of 
treatment of clay whereby to improve its brightness. The 
reaction mixture used therefore is particularly adapted 
to take advantage of the physical characteristics of bub 
ble column ?otation machines (as de?ned on pages 12-55 
of Taggart’s “Handbook of Mineral Dressing,” John Wiley 
& Sons, Inc., New York, 1945). For this purpose there 
are used accessory particles which have substantially ho 
mogeneous surfaces, and which particles are readily ?oat 
able and thereby provide in a bubble column surfaces 
which are of controllable degrees of olephilicity. In 
the preferred embodiment such accesory particles 
are chosen so as to have characteristics that render them 
readily separable from the ?nely divided materials the 
?otation of which such particles effect. Such accessory 
particles may, accordingly, be recovered and reused. As 
these accessory particles are non-waxy solids having 
de?nite form, these particles rigidify and strengthen the 
foam and mechanically stabilize the bubble column. It 
is also a feature of this invention that the accessory par 
ticles present the same type of surface on substantially all 
portions thereof. As recognized and set out by Adams 
(“Physics and Chemistry of Surfaces,” Oxford Univer 
sity Press, Lon-don and New York, 1941, second edition), 
even in comparatively simple particulate forms such as 
crystals, there are many different types of surfaces with 
the different faces, edges and corners thereof all having 
different characteristics. Even on perfectly formed crys 
tals some faces adsorb much more than others, as is dem 
onstrated by the habit of crystals whereby one crystal 
will adsorb one dye on one set of faces and another on a 
second set, as in the well-known case of the growth of 
lead nitrate crystals and ammonium chloride crystals. 
The utilization of uniform homogeneous surfaces of ac 
cessory collector particles which present the same type of 
surface on substantially all portions thereof to effect sep 
aration of a ?nely divided and highly adsorptive material, 
such as clay, is the subject of this process. Surfaces that 
are homogeneous in this sense have an absence of the 
different surface characteristics as are found on the differ 
ent edges and surfaces of crystals, such as the variation of 
hardness and each ?gures on a cube face of ?uorite. In 
this process synthetic organic polymeric particles are used, 
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the surface portions of which particles are substantially 
homogeneous physically. This is particularly important 
where there may be a hydrolytic adsorption of organic 
acids on highly surface active materials. According to 
this invention, the variation of adsorptive characteristics 
due to presence of different faces on crystals and the dif 
fering activities of those different faces are avoided and, 
accordingly, a particularly delicate differential separa 
tion of desirable from undesirable fractions in clay is ob 
tained. 
One object of this invention is to provide an improved 

process of ?otation whereby to separate materials of differ 
ent surface characteristics. 
Another object of this invention is to provide the ?ota 

tion process for differential separation of extremely ?nely 
divided (in the range of 1/z to 5 micron diameter size) 
particles. 

Yet another object of this invention is to provide a 
process whereby to separate impurities from clay and so 
improve its color. 

Still another object of this invention is to provide a 
process for purifying kaolin clays by ?otation and bleach 
ing. 

These objects and effects of this invention will be ap 
parent to those skilled in the art on study of the accom 
panying speci?cation, examples and drawing, which draw 
ing forms a part of this speci?cation and, in which: 
The drawing is a schematic representation of an over 

all plant process for practicing the invention. 
While foams are stable by virtue of the ability of their 

bubble Walls to meet mechanical shocks by increase of 
surface tension on local extension and a fall of surface 
tension on local contraction with the change of tension 
being of sufficient duration to outlast small, sudden dis 
turbances by changes in surface concentration of surface 
active agents, such is not the best surface for separation of 
?nely divided particles as occur in clays. According to this 
invention, there are provided in the foam or bubble col 
umn non~waxy water-insoluble accessory particles Whose 
surfaces are homogeneous. These particles render the 
foam, of which the bubble column is formed, mechanical 
ly stable and also provide to the particles of clay pass 
ing through the walls of such foam or bubble column sur 
faces which have predetermined constant chemical char 
acteristics not affected by minor changes in the composi 
tion of the interface between gas and liquid in that foam. 
The use of relatively non-polar water-insoluble acces 

sory collector particles, made of materials as in the fol 
lowing example and also such solid, non-waxy polymers 
as polyethylenes, polypropylenes, polystyrenes, polyvinyl 
chlorides, polyacrylates, polymethacrylates, polyamides, 
polymethylene polyesters and phenol polyesters in the 
presence of mineral oils, is covered according to this in 
vention. 
The following speci?c examples are exemplary of the 

process and other teachings of this invention: 

EXAMPLE I 

The following general procedure is followed in each of 
the examples hereinbelow, except as otherwise noted. 

Step ].—200 grams of a high color crude kaolin clay 
is blended with 100 grams of Water in a laboratory War 
ing blendor for 5 minutes. This crude has a size distribu 
tion of 

62~68% minus 2 microns 
12-45% plus 5 microns 
and a chemical analysis (by weight) of 
39% A1203 
45% $0, 

F6203 
1.3% TiO2 
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and a GE. brightness, when dry, of 82.0. Such bright 
ness is determined by drying at 90° C. to a moisture con 
tent of 1% by weight and then testing the brightness as 
taught at pages 96-97 of “Kaolin Clays and Their Indus 
trial Uses,” J. M. Huber Corporation, New York, 1955. 

Step 2.—The slip is then screened progressively through 
Tyler 4 2 series screens of 80, 170 and 325 mesh. 

Step 3.-—To this 67% solids slip, reagents as below 
described are then added: 

Reagent— Amount, grams 
(NH4)2SO4 as 20% aqueous solution _________ __ 0.5 
NH4OH as 20% aqueous solution ____________ __ 0.75 

Cyanamid 710 (tall oil) ____________________ __ 0.62 
Calcium petronate _________________________ __ 0.62 

Cyanamid 801 (water-soluble petroleum sulfo 
nate) __________________________________ __ 0.31 

The resulting slip is added to a laboratory Fagergren ma 
chine powered with a 1%: horsepower motor and having a 
4-inch outside diameter stator cage within which a smaller 
rotating cage or impeller rotates at a speed controllably 
variable from 1200 to 2500 r.p.m. 0.6 gram of sodium 
metasilicate is added to the speeding Fagergren machine 
as an aqueous solution 10 grams in volume. The result 
ing mass is admixed for 5 minutes. 

Step 4.--A 68% solid slip of the following was made 
and blended 5 minutes in a “Lightnin” laboratory stirrer: 

Grams 
Caustic soda (as 3.35 grams of aqueous solution) _ 0.025 
Cyanamid 710 ___________________________ __ 0.4 

Water __________________________________ _ _ 95 

Polyethylene _____________________________ __ 200 

The polyethylene is in the form of solid spheres of a 
speci?c gravity of about 0.93 and a size distribution of: 

90% minus 100 mesh (Tyler 4 2 mesh series), 
50% minus 200 mesh (Tyler 4 2 mesh series), and 
10% minus 400 mesh (Tyler 4 2 mesh series). 

The resulting accessory solid particle pulp is added to the 
operating Fagergren machine and admixed therewith for 
2 minutes. 

Step 5.—To the mixture of slips in the Fagergren ma 
chine, suf?cient water to make a total of 2,000 ml. of 
water is added; mixing is continued for 1 minute; the air 
inlet for aeration of the pulp through the hollow impeller 
is then opened. A 1.5-inch high bubble column froth is 
then formed above the pulp body. The clay slip is ?oated 
for 5 minutes at a low speed (1,500 rpm.) of the im-‘ 
peller of the Fagergren machine. 

Step 6.——Tl1e weight of the solids carried from the 
machine in the froth during the ?rst 21/2 minutes of the 
?otation period of Step 5 (the ?rst ?oat fraction) was 
142.8 grams. These solids had a color distinctly darker 
than that of the feed. The weight of solids carried from 
the machine in the froth during the second 21/2 minutes 
of the ?otation period (the second ?oat fraction) was 
147.4 grams. The pH of the liquor of the pulp body was 
9.4. -106 grams of the residue from the froth ?otation 
treatment was tested for GE. brightness as above de 
scribed for Step 1 and provided a GE. brightness of 84. 
This 84 brightness fraction treated for 30 minutes at 
60° C. with 0.5% sodium hydrosul?te and 0.5% alumi 
num sulfate (as in US. Patent No. 2,339,594 to 
1. Williams) provided a bleached clay with a GE. bright 
ness, determined in the same manner as above described, 
of 87.0. The polyethylene particles in the ?oat fraction 
are readily separated from the minor portion of the clay 
therein by gravity separation in water, were recovered 
and were re-used as in Step 4 above in treating another 
portion of the feed. 

EXAMPLE II 

Steps I-5 were as in Example I, except that: 
(a) In Step 1, 200 grams of a dark or low color crude 
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4 
kaolin clay was used. It had a GE. brightness of 70 
and a size distribution as follows: 

69—-74% minus 2 microns 
8—l1% plus 5 microns 

and a chemical analysis of: 

37.15% A1203 
44.27% SiO2 
0.78% F6203 
1.80% TiOz 

(b) In Step 4, 20 grams of polyvinyl chloride beads 
of globular shape, a speci?c gravity of 1.4, and with a 
particle size of 90% minus 200 mesh, 10% minus 800 
mesh was used as accessory particles in place of the poly 
ethylene particles used in Example I. The pH of the 
liquor in the ?otation machine was 9.1. 

Step 6.—The first ?oat fraction had a dark color and 
weighed 34 grams; the second ?oat fraction weighed 42.4 
grams. The residue of 117 grams free of polyvinyl chlo 
ride particles was recovered and had a GE. brightness, 
determined as in Example I, of 72.0. The accessory par 
ticles were readily recovered from the ?oat fraction for 
re-use as in Step 4 for treating another fresh portion of 
the feed by settling of the clay particles to the bottom and 
skimming off the polyvinyl particles from the top of a 
hydraulic classi?er to which the ?oat fraction was fed. 

EXAMPLE III 

Steps ]—5 were as in Example II, except that: 
(a) In Step 1, 200 grams of light color crude was used; 

such crude had a GE. brightness of 83, a size distribu 
tion of 90 to 94% minus 2 microns and 0 to 1% plus 5 
microns, and a chemical analysis as follows: 

37% A1203 
43% sio2 
0.34% Fe2O3 
1.6% no, 

Step 6.—Flotation according to Step 6 produced a ?rst 
dark colored ?oat fraction the solids of which weighed 
30.5 grams, the solids in the second ?oat fraction weigh 
ing 43.9 grams. The residue had no polyvinyl chloride 
particles therein. The pH of the ?oat liquor was con 
trolled at 9.2 by addition of less than 1 cc. of 0.84 
NH2SO4. The GE. brightness of the product was 84.5. 
The accessory particles were readily recovered as in Ex 
ample II. 

EXAMPLE IV 

Steps ]—5 were as in Example I, except as follows: 
(a) Step 1 used 200 grams of the same crude as in 

Example I with a GE. brightness of 82. 
(b) Step 4 used a reaction mixture of the following 

composition: 
Grams 

Caustic soda (0.3 gram of aqueous solution) _____ 0.03 
Cyanamid 710 ____________________________ __ 0.04 

Water ___________________________________ __ 95 

Nylon particles ____________________________ __ 20 

These nylon particles were made as follows: 50 grams 
of “Zytel” nylon 66 molding powder pellets was dissolved 
in 340 grams of formic acid at 90° C. Nylon ?brils 
were precipitated by pouring 50 grams of this formic acid 
solution into 3 liters of distilled water in an operating 
Waring blendor of one-gallon capacity; the operating 
blendor setting was at 90 volts, low speed; the rate of 
addition of the formic acid solution equalled 4 grams of 
solution per minute. 
The precipitate was thereafter washed and ?ltered. 

The particles had a speci?c gravity of 1.14, an average 
molecular weight of 12,000, and were round-sectioned 
‘smooth-surfaced ?brils of 10 to 500 microns in length 
and a length/diameter ratio of from 10:1 to 50: 1. 

Step 6.-——The pH of the liquor in the pulp body below 
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the bubble column was 9.2. The solids in the ?rst ?oat 
fraction-that obtained from the ?rst 21/2 minutes of the 
?otation period—was dark colored and weighed 22.1 
grams. The solids in the second ?oat fraction-that 
obtained from the second 21/2 minute portion of the ?oat 
period—produced solids weighing 31.5 grams. The res 
idue was free of nylon particles and a lOI-‘gram sample 
of said residue had a GE. brightness (tested as above) 
of 85.5. The accessory nylon particles were readily sep 
arated by sedimentation from the clay particles in the 
?oat fraction and were re-used in treatment of a second 
portion of clay particles in a reaction mixture ‘as in Step 4 
of the example. 
The residue was bleached by the same process as in 

Example I; the bleached product had a GE. brightness 
of 88. 

Similar result was obtained by using 20 grams of “Da 
cron” (amorphous polyethylene terephthalate) particles 
of 95% minus 100 mesh size in place of the nylon ?brils 
above described. These particles were ?brils of the same 
general size and shape as the nylon ?brils but all minus 
100 mesh in size. 

EXAMPLE V 

Steps 1—5 were as in Example IV, except that: 
(a) Step 1 used 200 grams of low color crude of Ex 

ample II with a GE. brightness of 70.5. 
Step 6.——The pH of the ?otation pulp body liquor was 

9.6 and was lowered to 9.2 by addition of H2804. The 
?rst ?oat fraction solids were dark in color and weighed 
69.4 grams; the second ?oat fraction solids weighed 20 
grams. A 153-gram sample of the residue had a GE. 
brightness of 73.0. Bleaching of this residue as in Ex 
ample IV produced a GE. brightness of 83.5. 

Similar results were obtained by using 20 grams of 
“Colfoam,” hollow unicellular colorless microspheres of 
urea formaldehyde (with alpha cellulose dispersed therein 
probably in a substantially molecular state of subdivi 
sion). Such material ‘has a true speci?c gravity of 1.5 
but the microspheres, which have an average particle size 
range of from 2 to 60 microns, have an average speci?c 
gravity Well below 1.0. 

EXAMPLE VI 

Steps 1-5 Were as in Example I, except that: 
(a) In Step 1, 200‘ grams of a low color clay as in Ex 
ample II with a GE. brightness of 72 was used. 

(b) In Step 4, the reaction mixture used was: 
Grams 

Caustic soda (6 grams of solution) __________ __ 0.05 
Cyanamid 710 ____________________________ __ 0.80 

Water ____________________________________ __ 190 

Calcite #1 (—325 mesh) ____________________ __ 400 

The calcite used was Thompson Weinman & Co. No. 1 
White. 

Step 6.—The weight of froth fraction solids recovered 
in the ?rst half of the ?otation period was 291 grams. 
In the latter half of the ?otation period 188 grams of 
solids was recovered. The GE. brightness of the residue, 
when dride, was 73.5. The residue had a very substan 
tial portion of calcite therein. 

EXAMPLE VII 

Steps 1-5 were as in Example VI, except that: 
(a) In Step 1, 200 grams of high color crude clay as 

in Example I with a GE. brightness of 82 was used. 
Step |6.-—The ?rst half of the ?otation period yielded 

182 grams of solid, composed of calcite and clay. The 
second half of the ?otation period yielded 304 grams of 
solid. A 122-gram sample of the residue had a GE. 
brightness of 84.5 ‘and much calcite therein. 

EXAMPLE VIII 

Steps 1—5 were as in Example VI, except that: 
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6 
(a) In Step 1, 200 grams of dark color crude clay as 

in Example II ‘was used; 
(b) In Step 4, no accessory particles were used. 
Step 6.—The initial pulp pH was 9.4; it was controlled to 

9.2. The following results were obtained. The solids 
which were carried off as “?oat” during the ?rst half of 
the ?otation period weighed 38 grams; the solids which 
came over as “?oat” in the latter half of the ?otation 
period weighed 35.4 grams. A 127-gram sample of the 
residue from the ?otation treatment, when dry, had a 
GE. brightness of 70.0. 

EXAMPLE IX 

Steps 1-5 were as in Example 1, except that: 
(a) In Step 1, 200 grams of a fractionated crude clay 

as in Example III having a GE. brightness of 80.5 was 
used as feed; 

(b) In Step 4, 10 grams of White Vinyon rayon (a co 
polymer of 88% to 90% vinyl chloride and remainder 
vinyl acetate, approximate molecular weight of 20,000 
and speci?c gravity of 1.2) in the form of cylindrical, 
smooth-surfaced ?brils of about 10 to 15 microns diam~ 
eter (1.5 denier rayon) and 300 to 1500 micron length, 
providing a length/ diameter ratio of from 20:1 to 150:1, 
was formed by chopping 1.5 denier thread thereof in 
water with a weight ratio of rayon to water of 20: 1. The 
resulting ?brils were ‘mixed with 0.4 gram of Cyanamid 
710 reagent, 0.34 gram of NaOH, 200 grams of water 
and 0.5 gram of white mineral oil. This reagentized col 
lector particle mixture was ‘admixed with the pulp in 
Step 1 ‘in the Fagergren machine. The pH of the pulp 
in the Fagergren machine was 7.9. 

Step 6.——Flotation according to Step 6 of Example I 
produced a ?rst dark colored ?oat fraction and a second 
?oat fraction of lighter color; the solid residue of the 
float, Weighing 93% of the initial feed, had a GE. bright 
ness of 82.0. Bleaching of this residue by the same proc 
ess as in Example I gave ‘a bleached product with a GE. 
brightness of 87.5. 

EXAMPLE X 

Steps 1-5 were as in Example I, except that: 
(a) In Step 1, 200 grams of a dark colored crude clay 

as in Example II having a GE. brightness of 72.0 
was used as feed. 

(b) In Step 4, a reagentized mixture of collector par 
ticles was made by blending the following with water: 

Grams 
Cyanamid 710 _____________________________ __ 0.2 

Caustic soda ______________________________ __ 0.17 

Vinyon ?brils (as in Example IX) __________ __ 10 

This reagentized collector particle mixture was admixed 
with the pulp of Step 1 in the Fagergren machine. The 
pH of the pulp liquor in the Fagergren machine was con 
trolled at 9.2. 

Step 6.—-The weight of the solids in the froth fraction 
recovered in the ?rst half of the ?otation period (the ?rst 
?oat fraction) was 25.4 grams; the second ?oat fraction 
weighed 23.6 grams. The GE. brightness of the residue 
(determined as in Example I) was 74.5. Bleaching of 
this residue by the same process as in Example I provided 
a bleached product with a GE. brightness of 80.0. 

EXAMPLE XI 

Steps .1-5 were as in Example I, except that 200 grams 
of a dark colored crude clay as in Example II, having a 
GE. brightness of 72.0, was used as feed. 

In Step 4, a reagentized mixture of collector particles 
was made by blending with water: 

Grams 
Cyanamid 710 _____________________________ __ 0.4 

Caustic soda ______________________________ __ 0.17 

White mineral oil __________________________ __ 0.05 
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Resinox RS 6852 ___________________________ __ 20.0 

Water ____________________________________ __ 9.5 

Resinox RS 6852 consisted of colorless eleophilic par 
ticles in the minus 200 mesh particle size range. It is a 
phenol-formaldehyde resin made by the Monsanto Chem 
ical Company and has a speci?c gravity of 1.3. The par 
ticles are roundish pebble like in shape and free of sharp 
edges. This reagentized collector particle mixture was 
admixed with the pulp of Step 1 in the Fagergren ma 
chine. The pH of the pulp liquor was 8.1. 

Step 6.—The weight of solids in the froth fraction re 
covered in the ?rst half of the ?otation period (the ?rst 
?oat fraction) was 22.8 grams; the second ?oat fraction 
weighed 47.1 grams. The machine discharge (sink) frac 
tion weighed 150.1 grams, was free of “Resinox” and 
had a GE. brightness of 73.5. Bleaching of this residue 
by the same process as in Example I provided a bleached 
product with a GE. brightness of 80.5. This procedure 
effected considerable separation of TiO;, content of the 
low color crude as shown below. 

'I‘iO; F6203 SiOg A1203 Percent T102 
distribution 

Low color crude feed__ 1. 80 0. 78 44. 27 37. 15 1 . 
Unbleached machine 00 0 
discharge __________ __ 1.33 0. 76 44.35 37. 56 74.0 

As shown by Example VIII, the ?otation procedure 
used did not, per se, signi?cantly improve the brightness 
of the clay treated. The Examples I through V, IX, X 
and XI are also show that, on using only 20 grams of the 
reagentized accessory particles according to this inven 
tion, better recoveries and results are obtained than on 
use of 200 grams of particles with surfaces wherein the 
feature of homogeneity is absent, as in Examples VI 
and VII. 
A plant operation according to the process of this in 

vention is diagrammatically shown inthe drawing. In 
such operation, the steps comprise treating a ?nely divided 
mineral mass composed of particles of relatively different 
surface characteristics, such as a kaolin clay feed with 
color impurities therein, by ?rst admixing said mass with 
a frother and a collector agent or agents for froth ?ota 
tion in an aqueous medium, the collector agent being a 
reagent capable of selectively coating the colored clay 
particles-which have one surface characteristie—with an 
oleophilic coating. Water-insoluble, non-Waxy synthetic 
polymeric accessory particles of homogeneous surface 
characteristic are made ?otable in a slurry of said thus 
treated mass of feed by admixing said particles with a 
reagent such as Cyanamid 710 and mineral oil capable of 
providing an oleophilic coating on such particles, such 
reagent (generally indicated as “accessory particle col 
lector”) is mixed with the accessory particles with an 
appropriate amount of water and conditioning agent, such 
as pH control agents. 

This mixture of treated accessory collector particles and 
treated feed particles, separately treated as above de 
scribed, is then admixed together in a separate vessel or 
in the agitation section or portion of a ?otation machine. 
Then the thus-treated mass is processed by froth ?otation 
in a bubble column machine, such as a Fagergren machine 
or other similar machines discussed at Taggart, “Hand 
book of Mineral Dressing,” pages 12-55, ff. According 
to the process of this invention, such bubble machine pro 
vides a froth ?otation reaction mixture composed of a 
pulp body (in turn composed of a ?nely divided solids, 
reagents therefor, and an aqueous liquid) and a bubble 
column thereabove. The bubble column comprises gas 
bubbles in a form of foam; the walls of the bubbles in the 
foam are formed of liquid through which are dispersed 
?nely divided solid, non-waxy water-insoluble‘ synthetic 

8 
polymeric accessory particles each such particle having a 
substantially homogeneous relatively oleophilic surface. 
The ?nely divided colored clay mineral particles have 
oleophilic surfaces and are attached to said accessory par 

5 ticles. The accessory particles can be separated and re 
covered for reuse. 
The residue of the ?otation process may be further 

treated, as by bleaching according to the process of US. 
Patent 2,339,954 with bleaching agents such as hydro 
sul?te and sulfoxylates, generally shown as MxSyOz, for 
further improvement in the brightness of that residue. 
The above examples and teachings are intended as ex-. 

emplary rather than limiting, as variations on the speci?c 
details herein disclosed will be apparent to those skilled 
in the art. It is, accordingly, intended that the scope of 
this invention be that expressed in the claims hereto 
appended. 

I claim: 
1. A process for bene?ciating a ?nely divided kaolin 

clay composed of particles of relatively different surface 
characteristics which includes 

(a) treating said kaolin clay for froth ?otation in an 
aqueous medium with 

(i) a reagent capable of selectively coating par 
ticles of one surface characteristic with an oleo 
philic coating and 

(ii) non-waxy water-insoluble polymeric accessory 
particles of homogeneous surface oil adsorption 
characteristics and selected from the group con 
sisting of polyethylenes, polyvinyl chlorides, ny 
lon, polyethylene terephthalates, urea, formalde 
hydes, polypropylenes, polystyrenes, polyacry 
lates, polymethacrylates, polymethylene polyes 
ters, and phenol polyesters, said particles being 
?oatable in an aqueous slurry of said kaolin, 
and then ‘ 

(b) subjecting the thus-treated kaolin to froth ?otation 
producing 

(i) a froth product which contains said accessory 
particles and particles of said one surface char 
acteristic and 

(ii) a sink product containing kaolin clay brighter 
than the initial kaolin clay. 

2. The process of claim 1 wherein said accessory par 
ticles are recovered from the froth product. 

3. The process of claim 1 wherein said accessory par 
ticles have an average particle size diameter in the range 
of 50 to 200 microns and a speci?c gravity of less than 1.7. 

4. The process of claim 3 wherein said accessory par 
ticles are polyethylene beads. 

5. The process of claim 3 wherein said accessory par 
ticles are nylon ?brils. 

6. The process of claim 3 wherein said accessory par 
55 ticles are polyvinyl chloride beads. 
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