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Condition of Sample Used

The materiel on which work was done 1s a white to gray, dried,
hard, compact clay contsinimg spots of iron stsin.

¥inersl Constituents

The minerals identified by optical methods are: Kaolinite
(hydrous aluminum silicste), Quartz {sillcon dioxide), Rutile (titaniwm
dioxide), Hematite (iron oxide), Limonite {hydrous iron oxide}, and or-
genic material (probably finely dividéd humus).

The constitusnts invelved s refining problems mey be referred
to as kaolinite, quartz, iron, snd organic material.

The Percentege Amounts of Constituents

Kaolinite ninimim-——350% meximum——T70%

Quartz " 30% " 50%

Organie and " traces " 1.5%
iron .

Although ksolinite is the most abundant minersl it is present
in sizes ranging from G.008 millimeters down to sub-microscoplc size.
The quarts ranges in size from 0.4 millimeters to sbout 0.004 millimeters.
It 1s necessary therefore to consider percentage minersl composition re-
iztive to grain size. FWithout erushing or viclent dispersing fractions
taken by screening and settling in water show the following percentages of
eritical grain sizes. The sample used passed through & screen with 100
mesh to the Inch before belng sepsrated.

28% Smaller than 0,0043 millimeters; this fraction is com-
pletely quarts free. It can be readily dispersed and flocculated and

shows good coverage when dry.

35%  This fraction is larger than 0.0043 millimeters and
smaller then 0.00°57 willimeters {screen, 300 mesh to the inch). It is
essentially quartz free containing only very fine-grained quartz. It
too 18 easily dispersed and floeculated but lscks the good coverasge of

the smaller grein size fraction.

22% This frection is larger than 0.0046 millimeters end
gmaller then 0,183 millimeters {screen, 200 mesh to the inch). It con-
tains much quartz and hence is gritty., Some of the 'grains' are undis-
persed aggregates. It 1s difficult to flocculate and has no coverage.



154 This much of the sample would not pass through the
200 mesh to an inch screen., It is made up of sand gralns and clay ag-
gregates. MNild physical dispersing and crushing methods applied to the
two coarser fractions would increase the psrcenisges of the two finer
fractions without e marked decrease in grain size since 1t would serve
to break up the aggregates into individusl greins.

The 63% of the sample which is under 0.0046 millimeters (the
two finer grained fraciions) hss possibilities for use in the paper in-
dustry. The amount of this that could be used depends on the paper in-
dusiry's regquirements. The chsrecteristics necessary ares

i. That it be eesily dispersed.

2. That it hsve the proper grain size.

3. A minimum of grit or abrasive msteriel.

4, The sbility to be resdily flocculated.

5. That 1t shows sufficient coverage after flocculation,

6. Thet it has the proper color.

Verious methods and procedures have been spplied to the sample
to obtein a product satisfying these quslificetions. It wes found thst
kzolinite of the proper grailn size that can be dispersed is obtainsble.
It g grit free and eszsily flotcculsted thereby making good coverszge.

The most satisfactory procedure to meet these requirements on this sample

in the laboratory sre ss follows.

4 preliminery size separation is made elther by screening or
settling in water to obtain particles 0,182 millimeters and smaller in
size, AgPregates larger than this may be dispersed by crushing or violent
dispersing in water end run through again. A frection of the proper
grein gize, probably a maximum of 0.0043 millimeters, is next taken off
by drawing from & suspension., A dispersing egent is sdded here to keep
the grains from coagulsting., Sodium oxylete, sodium carbonate, sodium
- silicate, and sodium pyrophosphate ere all recommended ss good for this
purpose. The materizl iz then trested for color.

The quartz has been eliminsted and the slight gray s&nd pink
colors are due tg the presence of organic matier and iron oxldes. The
water suspension is heated with hydrogen peroxide to bleach the organies.
Eitric scid is then added to oxidize the iron which is then converted to
the hydroxide of iron by the addition of smmonium chloride and ammonium
hydroxide. Hydrogen sulfide bubbled through the suspension then pre-
cipitates the blsck iron sulfide which is tsken into solution by washing
with hot Iydrochloric acid. The remaining sulfur is then removed with
carbon disulfide which itself isg removed by slcohol. Iron oxides of
very fine grain size can be removed without converting to the hydroxide
by simply bubbling hydroger sulfide gas through the suspension arnd then

wzshing with dilute hydrochlorie ecid.

These lest procedures are obviously too involved to be przetl-
cal. A relatdvely white sample can be obitained by simply drying the sized
gample and burninz off the carbonaceous matter. This however changes
the gray to & white with & pinkish cast due te the still present iron.



¥agnetic removal of the iron is impossible due to the fins grain
size. Hypochlorous aclid is often uwsed commercislly =s an oxidlizing sgent.
Boiling in hydrochloric acid removes the iron oxides but destroys the
finer kaolin and prevenis flocculation.

The samples obtained show the resulis of seversl of the methods
tried in attempting to mest the qualifications. It is probeble thet if
thege were compared ¥ith the exact requirements s Batisfactory kaolinite
could be obtained by modifying or sdding to the procedure.



