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MEMORANDUM REPORT #M-318

AQUEQUS VISCOSITY OF CHINA CLAY

This report 18 to vecord the work performed on the applicauiOp

of an agueous viscoslty test to various samples of China Clay. Prod-
uction difficulties in Speed-Eesy Flat indicated the need for soms
test to insure satisfactory performance of China Clays, such as our
¥-1, because the oil absorption test was inadeguate in an asqueous
systemo Samples of W-1 within our specifications of oll absorption
produced finished producta of marked differences 1n package viscoslty.

The Georgia Kaolin Company developed an aqueous viscosity
teat for control of China Clay's designed for water paints. A sample
of "Hydrite" clay D8-20133 (Georgia Keolin's water paint type) and
the satisfactory and unsatlsfactory samples of W-1 were evaluated by
Lhis aqueous viscosity testo ,

Summarx

. (a) It was possible to apply the recommended agueous vis-
cosity test to s sample of "ﬁyorite clay and obtain satisfactory

,resultsu

{b) Revision of Georgla Kaolin teat was required to test
gaples of W-1l because the test mixture was too viscous, This wes
accomplished by lowering the clay content of the test mixture.

81gniflcant aifferonces in agueous visccsity of W-1 samplel
were noted.

{e) The test appeared somewhaf empiricel and additioﬁal wovv
would be required to . refine it to a point of asﬁured reliability for
usze s & control testo
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Detalls
Scope and Principle of Test

The flow properties of the clay are evaluated by making it
down in an aqueous suspension under precisely controlled conditions
of solids content and reagent dosage. During preparation of the clay
water suspension, it is subjected to sufficient hydralic shesring-
{mechanical working) to insure a thcrough wetting of the particles
.&nd eliminatlon of entrained alr,

, Before measurement, the solids content of the suspénsion is
very sccurately adjusted to a specific solids, and dispersing reagent
is introduced in precige incremental dosage before each viscosity
measurement until optimum fluldity is attained and finally exceeded
by one incrementsl dosage.

= The procedure described below was the Georgls Kaolin Test
for testing W-1 samples, A copy of the standard aqueous viscosity '
test of Georgla Kaolln 18 in our file,

Equ gment and Materials

{a) Brookfield Special 4 speed Viscosimeter Model ¥z,
Speeds 10, 20, 50, 100 R.P.M,

(b) High speed mixzer capable of 10,000 R.P.M. (air mixer
was used).

{e) Mluminum pycnometer ~ E & A #3-247
(d) Balances
~{e) Beakers, pipettes
{£) Screen, 100 mesh
{g) Calgon Solution 50%
{n) Starkv-'ﬂean agsembly for molsture determination
" (1) Thermometer, 0-110°C,
Prqcedure
: ~ The modified procedure wes the same ap (Georgla Kaollin's
test except that the solids contert was lowered from 71% solids to
63.5%end this solids content was determined by balance of materialg and
not by a pyenometer

~ {1) Determine moisture of Sample and caleculate weight of
sample to contain 500 g, of clay dry basis° _

5$EL£iw e welght of semple
1.00 - % moisture -
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{2) Weigh up clay to contain 500 ‘g, dry baais.

(3) Place amt. of dlstilled water in a cup to give 63.5% solms°
(4) Pipette 3,0 ml. 50% Calgon solution 1nfo cupe

(5) Place cup on mixer, stert motor &t slow speed.,

{6) add clay in small Inerements, allowing to stir in un-
© iformly betueen addltions.

{7) When all clay is added, agitate at high speed {approximately
7000 - 10,000 R.P.M.) for 30 minutes,

(8) Remove from rwixer end screen thru a2 100 mesh screen.
{9) Weign 340 g. of mixture and adjust to 26°C.

(10) Measure viscosity on Brookfield at 10, 20, 50, 100 R.P.M,
with #3 spindle, .

(11) Add to (9) .22 ml, of 50% Calgon solution (equivalent
to 05%) lncreaslng to .35% and again measure the viscosity.

{12) Repeat (11) for a dosage of .b% and if a decrease is
noted repeat (11} until an incregse 18 noted° .

This test should give datum as follows:
(1) The resgent dsmand of the clay.

{2} The viscosity characteristics to be expected, when
properly corvelated to the mixing conditions.

Experimental Results

(2} Aqueous viscosity testing of "Hydrite" CIay DS-20133.
Georglia Kaolin Company's recommended test was used, which 18 not des-
cribed in this report.

Moisture in clay .6%

Used: 508 g. clay (500 g. dry basis)
190 ml. distilled water
3.0 ml. 50% Calgon golution

To 310 g. of the slay-water mixture added 5.6 ml, of dis-
tilled water. The specifie gravity was not determined but the adjustment
to -71% 80lids was made on g balance of materials at 26°C,

, Brookfield Viscosimeter Values using #3 spindle and model
RVF were: L ‘ '
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) a B w ' Ro ?n MO

' 10 20 50 100
Dosage , S ‘ o S
Test samples 1n1t1a11y 7.0 5.T% 3.6 3.0 Poises
Added .22 ml, 50% Cslgon soln. i ‘ L
to test samples T 15,5 9.5 5.4 - Poises
Added additional .22 ml, 50% ; o ~
Calgon soln, to test sample 20,0 12,2 6.6 - Poises
Added additional .22 ml, 508 - | - : )
Calgon soln. to test sample 22,5 4-1396 75 - Poises

(B) Agueous viscosity testing of China CIay, W-1, RSs4614
{satisfactory clay for Speed-Essy Flet) by the revised method described
-perviously. The solids content 1nitia11y was 6505%0

Moisture in clay 1.6%

Used: #05-g. clay (400 g. dry basia)
200 ml, distilled water :
2.4 ml. 50% Calgon golution

‘Welgh out 330 g. of clay-water mixture and adJuet to ?6“09
Vigcosity measurements were beyond the range of the instrument, so
the mixture was reduced t°63 5%solids by 10 ml. of distilled water.

BrookfielduViacosimeter Values using #3 spindle and mpdel

RVF were:
| R. P M.
10 20 50 100
Dosage _ e LR,
Test sample initially 13.5 9.75 7.7 5.9  Poises
Added .22.ml, 50% Calgon soln. : ,
to test sample 16,0 11.75 7.6 6,2 Poises

Added_additionﬁl 022 mln>50% - _
Calgon soln. to test sample 22,0 17.0 10.8 7.3 . Poises

{c) Aqueoul viscosity testing of China Clay, W-1, RS-4792
(unsatisfactory clay for Speedqtasy Plat}) by the revised method de—
scribed previously. . .

Moisture in clay 1.6%

Used: 506 g. clay (500 g. dry basis)
282 ml,. distilled water
3.0 ml, Calgon solution 50%

6o Welghed out 340 g. of clay-wéter_mixture and ‘ad justed to

Brookfield Viscosimeter Values using #3 spindle and model
RVF were: ‘ -
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Dosage

Test sample initlally .29
Added .22 ml. 50% Calgon . . -
soln. to.test mample . 25
Added additional .22 mi, : _
50% Calgon soln, to. . _ . : .
test sample - : 23 16,0 10,6 8.4 Polses .
"Added additional .22.ml. : LA - ,
E0% Calgon soln, to o '
test sample _ 25  17.5 11.5 8,2 Poises
Added additional .22 ml, . ' ' ' O -
50% Calgon soln., to . . o ,
test samplé - 27 . 18.0 11,9 8.2 Poises

Poilses

. Poilpes

| . Further expérimental details can be found in Nobebook #3638;
pp. 151-153, 155-157, 163-165, "
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