INTERIM REPORT

SIZING ASBESTOS: SCREENING DISPERSED SUSPENSIONS

Author: S, Chwastiak . Date: June 29, 1967
Notebook No.: 1730, pp. 19-29

SUMMARY (’.
Dispersed suspensions of)qsbest s can be sized by using screens whose
nominal sizes range from 200 mesh 018 Eﬁcrons.

The results of fine screening reflect the degree of liberation more
accurately than the present technique of screening flocculated suspensions on a
65-mesh sieve;

Preliminary data show a correlation between screening results and
viscosity measurements.

INTRODUCTION

It has become apparent during the attempts to make silica-treated asbestos
that the degree of liberation of the feed is one of the most critical factors in
the process, The program to study the method of evaluation of liberation was begun
in September, 1966, and it was learned that screening could be carried out with very
fine screens provided that the asbestos was dispersed with an excess of anionic
surfactant, It has been proposed subsequently that a feed containing less than 4%
of particulate matter which is large enough to be retained on a 10-micron screen is
suitable for making silica-treated asbestos.

During a recent visit by the author to the King City mill, this problem
was discussed with the staff there, It was decided that fine screening of
dispersed asbestos suspensions should be evaluated to see if this technique could
be substituted for the present method of screening of flocculated suspension on a
65-mesh screen, Using the latter procedure, it is difficult for different people
to obtain the same results on the same sample. The retention on the screen is due
both to the presence of large particles and also to the degree of coherence of
flocs. Some of the flocs, however, are susceptible to breakdown by rather weak
mechanical forces, so small variations in screening technique cause significant -
differences in results, Screening of dispersed suspensions should eliminate the
errors normally caused by the presence of flocculated material,

Research and Development Department

Chemicals & Plastics RECEIVED
i, Operations Division . enp
Union Carbide Corporation JUL. 14 1967
Niagara Falls, New York
4 ’ J. W. BIDULE
Y EE
Union Carbide trial exhibit UC-801: S. Chwastiak, Interim Report on Sizing Asbestos by Screening Dispersed Suspe... Published by AsbestosClaims.Law

ACL Doc 16024 - Page 1 of 20 asbhestosclaims.law/library/16024/1


https://asbestosclaims.law/library/16024/1

It has been predicted that if the size distribution of opened asbestos had
a slope of 1 on & Schuhmann plot, and the top size of the asbestos was 65 mesh, as
little as 1% of the fibers may be l%berated, and 99% of the weight of the asbestos
would occur as bundles of fibefs.(l Accordingly, the characteristics of the size

distribution of asbestos slurries cpened in the Waring Blendor for various times
would also be useful to check this theory,

A rapid method of estimating the degree of asbestos liberation would be
highly desirable for plant control, so the viscosities of asbestos suspensions opened
for different times were measured with the Fann Viscometer.

Mr, E, J. Markiewicz carried out the 65-mesh screening, and Dr. K. Park
conducted the viscosity measurements,

3

DISCUSSION

Repulping High Purity Pellets

Four aliquots of 2% slurry of High Purity Asbestos were opened in the
Tappi Standard Disintegrator, made by the Herman Manufacturing Company, for 1, 2,
4, and 8 minutes. Each slurry was checked for plus 65 mesh by the standard way,
and then dispersed samples of the slurries were screened on 200-mesh, 325-mesh,
25-micron, and 10-micron sieves. The results are shown in Table I.

It is obvious that any of the fine screens can be used, but the 25-micron
or 10-micron screen would be preferred since the results are more accurate if
significant proportions of theAsamples are retained on the screens,

Opening Asbestos in a Waring Blendor

Standard-grade pellets were used in these tests since they contain much
asbestos which has never been opened. The pellets were broken down by mixing a 2%
slurry for 8 minutes in the Herman cpener,

Three hundred milliliter portions:-of the slurry were opened for O, 1, 2,
and 3 minutes at natural pH in the small Waring Blendor. Another portion was opened
for 3 minutes after acidifying with acetic acid to PH 4. The opened slurries were
sized on a series of fine screens, and the data are also presented in Table I.

It is apparent that the data from 65-mesh screens do not reflect
adequately the improvements in liberation with increasing opening time in the Waring
Blendor. However, the data obtained by screening dispersed asbestos suspensions on
a 10-micron sieve do show progressive differences. -

It is interesting to note that there is a great improvement in the
effectiveness of liberation when a Waring Blendor is used as the opening device
with a dispersed suspension, compared to the use of a Waring Blendor with a
floeculated suspension,

The unique characteristic of the size distribution data is that there is
a surprisingly small difference between the amount of the same sample retained on
screens ranging from 200 mesh to 10 microns. A Schuhmann plot of these data would
have a very small slope. Similar sizing data for a brittle solid would likely have
a slope of one on a Schuhmann plot.
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The viscosities of the opened, flocculated suspension were measured
under & large number of conditions, The best data were obtained with bob-rotor
R1-Bl at a shear rate of 170 sec,™™ Higher shear rates were not as good for
differentiating between the viscosities of. the various suspensions. The viscosity
data are shown in Figure la, A definite correlation has been found with the
amount of +10 micron material in the suspension and the viscosity of the suspension,
This is shown in Figure 1b, More studies of the reproducibility of such data will
have to be made before the value of the viscosity can be classed as & reliable and
useful measure of liberation.

I Chunoksih

S. Chwastiak

SC:dag

REFERENCE

(1) Progress Report, Mining and Metals Division, Niagara falls, New York,
September 15, 1966, by S. Chwastiak
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TABLE I

Results of Screening Asbestos Suspensions

Opening Time, Retention on Screeglif
minutes 65 mesh 200 mesh 325 mesh
Waring 2084 Thy Ly 254  1lou
Material Herman Blendor flocec'd,, disp'd.
1 0 k1 0.1 34 b7 k9 52 58
HPP 2 0 15 0.3 12 27T 30 30 k5
2% susp. L 0 3 0.5 3 22 20 16 25
8 0 1.5 0.3 3 15 6 10 13
8 0 8.3 - 25 33 32 35
SG P 8 1 0.5 - 6.3 13 13 16
2% susp. 8 2 0.1 - ' L.o 7.8 8.3 12
8 3 0.01 - 1.5 5.5 5.8 9.3
SG P 8 3 at - - - 2.0 2.6 4.6
2% susp. PH k.0
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) INTERIM REPORT .
<

MODIFIED HIGH PURITY ASBESTOS:

THE EVALUATION OF SILICA-TREATED ASBESTOS AND ALUMINA-
SILICA-TREATED ASBESTOS AS PAPERMAKING ADDITIVES

Author: G. L. Dickson Date March 21, 1967
Study No. 61
Notebook No., 1691

SUMMARY

Previous work has shown that laboratory prepared silica-
treated asbestos and alumina-silica-treated asbestos are suitable
as papermaking additives, and that for this purpose they possess
properties which make them superior to unmodified High Purity Asbestos.
The present work was intended to evaluate pilot plant samples of .
similar materials by incorporating them in laboratory handsheets. The '
results again indicate that these materials can be adopted for use as
papermaking fillers, and that their optical properties approach those
of our present Asbestos "T" product. The favorable results obtained
from this work suggest that a more complete program for evaluating
these materials and their method of preparation should be initiated
as soon as possible,

INTRODUCTION

1l. Pilot Plant Production

The pilot plant production of four samples of alumina silicate-
treated asbestos was carried out under the supervision of Dr. S,
Chwastiak, For convenience, his Progress Report of December 1966,
covering the method of preparation, is attached. Basically, it con-
sisted of treating 13 pounds of High Purity Asbestos with sodium
silicate, followed by four levels of addition of aluminum- acetate, - =
Also included in his report are the results of the zeta potential
measurements made on the various samples, )

2, Samples Identification

. The five samples were received by the Paper Laboratory in opened
form, l.e., the dried filter cakes had been opened dry in a Mikro-
pulverizer. The samples were identified as follows:

Research and Development Department RE(:E’VEIJ
Chemicals § Plastics . AP
Operations Division R"J 1967
Union Carbide Corporation
“c /(,'g Niagara Falls, New York Jow. BIDDLE
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(1) 1684-25-1 Sodium silicate treated (0.38% Al,03)

(2) 1684-25-2 Aluminum acetate treated (1,30% Alp03)
(3) 1684-25-3 2 " " (2,72% Al303)
(4) 1684~25-4 " "o " (5.25% A1203)
(5) 1684~25-5 " " " (7.35% Al,03)

(Numbers in parenthesis denote Al,03 content as
established by chemical analysesg

3, Evaluation of Samples

A, Brightness

Compressed pellets were formed from the five samples and the
brightness (reflectance) determined using the Photovolt brightness
meter, The following results were obtained:

Sample Brightness
25-1 82.0
25=2 82.5
25-3 82,5
25-4 83.0
255 82,5

These values appear quite favorable in contrast to that of
74-76 usually obtained on our High Purity Product. Brightness measure-
ments were also made on similar pellets which had been heat treated
at two temperatures, As can be seen from the following, there is con-
siderable color degradation in all cases. :

Samgle Untreated 2 hr, at 500°C, 2 hr., at 700°C,
25=1 82,0 73.0 66,5
25=2 82,5 73,5 65.5
25=3 . 82,5 74,5 67,5
25=4 83,0 73,5 68.5
255 82.5 74,5 68,0

B, Thixotrogz

Viscosity measurements were obtained on styrene-paraplex
systems containing modified asbestos, which is the present method for . _
determining the acceptability of RG-244, These results indicate that
the sodium silicate-treated sample (1685-25-1) was of marginal quality,
since a viscosity of 20,000 cps at 25°C. is usually considered as
being minimal. For academic reasons, the aluminum acetate-treated
samples were also included and, as was expected, produced poor results,

-2
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Viscosity Results (eps)

SamEIe gsec, 25°C,
25-1 12,500 17,000
25=2 , 500 3,000
25-3 300 1,500
25=4 300 g00
255 300 1,100

C. Laboratory Handsheets

The compatibility of the various samples in a papermaking
system was determined by incorporating them at 3 addition levels in
laboratory handsheets, The Noble and Wood equipment (8" x 8" sheet
mold) was used, utilizing a 100% bleached sulfite pulp beaten to
200 CSf, For comparative purposes, High Purity Asbestos, Asbestos "T",
and titanium dioxide (King City Japanese) were also included in this
program, All fillers were added dry in the open form to the pulp
furnish in a Hermann Standard Disintegrator. Sufficient alum was also
added at this point to obtain a pH of about 4,8-5,0 in the sheet mold,
The handsheets were conditioned and tested according to standard
methods, These results, plus the analytlcal data, are presented in
Tables I and II.

From this cursory examination, it would appear that all samples
are suitable as additives for paper., The only exception might be
Sample 1684-25-5, which produced specks in the finished handsheets.

As this could be a determining factor governing the use of these
materials in paper, their pulpability characterlstlcs were determined
according to our standard method.

1. Pulpability

+65 Fraction (%)

Disintegrating time (min,) 2 4 6 8
25=1 b % b %
25=2 0.026 0,004 % %
25-3 0.058 0.032 0,074 0,032
25-4 0.756 O0.u456 0,128 =
25-5 9.29% 7.012 5,458 4,625 . _
High Purity 0,936 0,430 0O.344 0,374

*“Too low to measure

These results show that only Sample 25-5 is more difficult to repulp
than our High Purity material. Based on this, it can be assumed that
the other samples are acceptable in this respect.

-3-
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2, Filler retention

No attempt was made at this time to evaluate the self-
retention properties of the various samples. However, based on the
amount of filler retained in the handsheets, the indications are
that the modified asbestos products are comparable to High Purity
and Asbestos "T",

3, Bulk - Porosity - Smoothness

Basis weight and caliper determinations tend to indicate
that an increase in bulk is obtained at the higher addition levels.
Sheffield porosity was lower in most cases where the handsheets con-
tained the modified products,.while Sheffield smoothness results
showed the wire side of the sheet to be generally smoother. In no
instance is there enough data available to make generalizations
regarding these properties, ‘

4, Optical Characteristics

The brightness and opacity characteristics of sheets con-
taining the modified asbestos products are quite good and approximate
those of sheets containing Asbestos "T", The calculated light
scattering coefficients (s_,), as presented in Table ITI, show that
surface treatment improves the optical characteristics considerably,
It should be noted, however, that again there is not enough data
available to predict the exact value for each material, and that the
reported figures are only approximations. This is quite evident from
the extremely low results obtained on Sample 1684~25-5, which are
probably due to the poor filler distribution experienced with this
sample., The values obtained for High Purity Asbestos, Asbestos "T",
and titanium dioxide are in line with those obtained by other
investigators.

CONCLUSIONS

The results obtained from this study are encouraging enough to
prompt further work with these materials. The next program will
duplicate in some respects the present work in order to ascertain
whether or not these results are reproducible, Also to be included
are several production variables such as the influence of slurry pH
on filtration rates, and the effects of filtering variables on end
product characteristics., The latter is believed to be important as -
there is some evidence available which indicates that these are
important variables in the production of RG-244, Also to be con-
sidered are the self-retention characteristics of silicate and alumina
silicate-treated asbestos and their effect on the retention of other

paperloading materials.,
CE;¢a149;¢—szgibkzpﬂuamA/

Gordon L. Dickson

GLD/bsn
Attachments
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UNION CARBIDE CORP. Mining and Metals Division - RESEARCH & DEVELOPMENT DEPT. - NIAGARA FALLS, N.Y.
PROGRESS REPORT

SUBJECT ’
PROPERTIES OF ASBESTOS Job th 8l45-70301

WORK BY . PERIOD ENDING

S. Chwastiak, A. M. Gonas, W. A. Beccue December 31, 1966

OATA FILED IN

NB 1685, p. 67; NB 1684, pp. 25, 26 Page 1 of 6

SUMMARY
/
Alumina-silica-asbestos was prepared in the pilot plant. About 13 pounds of
asbestos were treated with sodium silicate first, at a treatment level of 12.5 parts 510,
per 100 parts of asbestos. Aluminum acetate solution was added in stages, and large
samples were taken after each addition. The final sample contained 7.35% Alp03. Essen-
tially, all of the aluminum added was recovered on the asbestos.

The silicate-treated asbestos surface was negatively charged above pH 3.5. A
small addition of aluminum acetate made the surface even more negative in character, but
further additions of aluminum acetate solutions resulted in products which had increas-
ingly positively charged surfaces.

The various samples are being tested as paper additives by G. L. Dickson.
DISCUSSION

It was reported in the Progress Report dated July 15, 1966 that when silica-
asbesios 1s treated with aluminum acetate, alumina is deposited on the surface. Elec-
tron microscope photographs were taken of the material from this test (1644-39). The
silicate-treated asbestos is shown before treatment in Figure 1, and Figure 2 is a pic-
ture of the solid after the aluminum acetate treatment. The assay of this final product
was 4.22% aluminum.

A large batch of aluminum acetate-treated material was made in the pilot plant.
Twenty-five pounds of HPO asbestos in 200 gallons of water were opened further and then
sized in a 30-mm. cyclone. The overflow was acidified with acetic acid and then further
sized in a 10-mm. cyclone. Approximately 13 pounds of colloidal asbestos were obtained
in 150 gallons of slurry. This suspension was treated with sodium silicate at a rate of
12.5 1b. of 5i0p per 100 1b. of asbestos. Aluminum acetate was added in stages, and
samples of suspension were taken after each addition. The samples were adjusted to PH 9
with sodium hydroxide before filtering in a small (1 ft. x 1 ft.) plate and frame filter
press containing three plates, under epproximately 40 psi. The remaining )
slurry at the end of the test was filtered in a large press under approximately 50 psi.

Both the dried filter cake and the filtrate from each sample were chemically
analyzed. Rough mass balances were made from these data and the results are shown in
Teble I. It is seen that nearly all of the silica and all of the alumina were present
in the filter cake. There is some error in the analyses or in the assumptions on which
the calculations were based, since more alumina was found by assay of the solid than by
calculation. However, the trend is clear; just about all of the aluminum acetate put
into the suspension was abstracted by the silica-asbestos.
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U.NION CARBIDE CORP. Mining and Metals Division - RESEARCH & DEVELOPMENT DEPT. - NIAGARA FALLS, N.Y,
PROGRESS REPORT ‘

SUBJECT

PROPERTIES OF ASBESTOS Job No. 8L45-70301

WORK BY PERIOD ENDING

S. Chwastiak, A. M. Gonas, W. A. Beccue December 31, 1966

OATA FILED IN

NB 1685, p. 67; NB 1684, pp. 25, 26 Page 2 of 6

The various samples were opened dry in the Mikro-Pulverizer, and submitted to
G. L. Dickson for testing as a paper additive. He will report on their effectiveness
in paper later. .

Portions of these samples were reslurried in water, and their surface proper-
ties were investigated by micro-electrophoresis. The data are shown in Figure 3. The
silica-asbestos clearly is negatively charged above pH 3.5. For some unknown reason,
adding a small amount of aluminum acetate causes the asbestos to become more negative.
Further additions, however, cause the solid to become progressively more positively
charged in nature. The electrophoretic data for asbestos and for the batch of treated
asbestos prepared in the laboratory are shown for comparison.
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FIGURE 2 - Aluminum Acetate-Treated Silica-Asbestos
Test No. 164L4-39-1 - Photo No. 4501 - Magnification 150, 000X
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