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SUMMARY REPORT

HEALTH HAZARD OF INSULATION MATERIAL
DETERMINATION OF ALPHA-QUARTZ BY X-RAY DIFFRACTION

autorns: H. E. Persinger DATE: April 4, 1962
K. J. Garska

FILE NO: 244M-F1

Project No: 9250X

‘SUMMARY Two materials being used for thermal insulation at the
Institute Plant have been determined by X-ray diffraction
to contain a considerable amount of asbestos and only a small
amount of alpha-quartz. High concentrations of either alpha-
quartz or asbestos in the dusts produced when handling these
materials would constitute a health hazard to personnel apply-

ing them. ’

INTRODUCTION A request was made by Mr. R. E. Peele, the

Industrial Hygienist for the Institute Plant, to
investigate two insulation materials, Kaylo and Thermo-Bestos, in
an effort to determine the amount of alpha-quartz in each. Kaylo
is supplied by Owens Corning and Thermo-Bestos is supplied by
Johns Manville, Inc. These two insulatoéors produce dusting
during cutting; hence, knowledge of the concentration level of
alpha-quartz as well as asbestos in these two materials is re-
quired for health hazard classification. The following dis-
cussion presents data on the determination by X-ray diffraction
of the concentration level of alpha-quartz.

DISCUSSION X-ray diffraction has been used to determine the

approximate concentration of alpha-quartz in thermal
insulation. The presence of alpha-quartz is determined by com-
paring the patterns of the materials in question with a reference
pattern for alpha-quartz. A standard addition technique is used —
to obtain semi-quantitative data.

Qualitative Analysis -

Diffraction data for both types of insulation material
show that there is a small amount of alpha-quartz in each with
the major observable component being some form of asbestos. These
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data are given in Table.l. The presence of alpha-quartz has

been established by an increase in the reflection corresponding
to the 101 diffracting plane of alpha-quartz when a small amount
of alpha-quartz is added to the Kaylo material. The remaining
reflections in the two pattérns are most certainly due to the
asbestos. However, asbestos can exist in several different forms
or can consist of a mixture of several components. Thus, it is
difficult by X-ray diffraction to determine the exact composition
of the asbestos or its concentration. Despite these difficulties,
the relative intensitiés. of the asbestos reflections as compared
to those of alpha-quartz indicate that two to four times as much
asbestos is present.

Quantitative Analysis

A sample of blasting sand was obtained and identified
as better than ninety per cent alpha-quartz. The diffraction
pattern of the blasting sand matched perfectly with the pattern
for pure alpha-quartz, which is reported in the '"X-Ray Powder
Data File'". Two standards were prepared by adding one and five
per cent by weight of finely ground blasting sand to the Kaylo
material and mixing thoroughly. A calibration curve, shown in
Figure 1, was obtained by plotting the peak height of the re-
flection from the 101 diffracting plane of alpha-quartz against
the per cent by weight of alpha-quartz added to the Kaylo material.
The curve was extrapolated to zero per cent to complete the calibration.

From the calibration curve thus obtained the weight per cent
alpha-quartz in the Kaylo and Thermo-Bestos materials is, respectively
5 and 2.5. The error of this determination may be as much as 10 to 20
per cent.of the contained amount, due to orientation effects and
diffraction variables that have not been corrected.

NOTEBOOK REFERENCE: D-4251-58
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TABLE I
ALPHA-QUARTZ IN INSULATION MATERIAL
QUALITATIVE DIFFRACTION DATA
Kaylo Thermo-Bestos Alpha-Quartz (a)
o o o
d-spacing, A I/I1 d-spacing, A 1/I11 .d-spac¢ing, A I/I1
4.24 14 4.24 25
3.61% 19 :
3.34 62 3.33 40 3.33 100
3.07%* 81 3.20% 25
3.05% 100%(b) 3.05% 100
3.03% 100
2.99% 52
2.796% 33
2.755% 29
2.492% 29
1.835 33 1.835 40 1.816 12.5
(a) There are several more spacings for alpha-quartz
that have not been listed. These reflections are
too weak to be detected except for material con-~
taining about 75 per cent or more alpha-quartz.
(b) Probably represents one diffuse reflection. -
* These reflections are due to the components
that are generally found in asbestos, i.e.
various forms of calcium-magnesium,-aluminum,
-etc., silicates.
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N . FIGURE 1

ALPHA-QUARTZ IN INSULATION MATERIAL
STANDARD-ADDITION CURVE
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SUMMARY Screening tests have been completed to determine the
chemical resistance of three asbestos-resinous products
prepared by the Union Carbide Nuclear Company. One of these
products (No. 766-37) containing a phenolic binder exhibited
excellent chemical resistance to a variety of organic and aqueous
inorganic solutions. A commercial product based on this formula-
tion should be superior to Johns-Manville Transite and should
compare favorably with the J-M Chemtite (phenolic) chemical-
resistant piping currently available. Additional laboratory tests
and field installation of test sections of the No. 766 formulation

will be made.

INTRODUCTION The Union Carbide Nuclear Company is interested in
the development of commercial products which might
utilize their asbestos product. One of these developments was the
possible production of an asbestos-reinforced plastic pipe. Three
separate samples of such pipe representing different resinous
binders were submitted for evaluation. These had been made into
flat stock 1/4" in thickness and were cut to appropriate size for
mechanical testing by ASTM D-790 procedures. The three materials
were designated as UCNC 465-15, UCNC 640-02, and UCNC 766-37. The
resinous binder of the 766-37 was a phenolic resin. This compo-
sition has now been given a trade designation of F-100. The
matrix of the other two compositions is unknown to the author.

. This Department was requested to conduct standard chemi-
cal resistance tests of the three materials using the methods
developed previously for the evaluation of rigid plastic materials.
Test media were selected to represent a broad range of possible
exposures with a particular emphasis on streams which might be
encountered in waste disposal lines and other common commercial

applications.
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In order to obtain-an adequate evaluation of the
materials, a group of specimens was to be removed after 30, 90
and 180 days. Results of the tests concluded after 30 and 90 days
have been reported previously (1). The data obtained by the
previous exposures are not included in this report.  Only the
results of the tests concluded after 182 days of exposure are
given in Tables I, II, III and.IV. _

DISCUSSION Two areas of use of plastic piping of the type
developed from the asbestos material are envisioned.
One of these is a general application where waste disposal lines,
water distribution, hydrocarbon distribution, and other large
volume but rather innocuous applications would be involved. These
are areas of use where Johns-Manville Transite asbestos materials
are currently used in large volume. Consequently, a comparison
with the J-M Transite was made by exposure of all materials in
dilute acids, alkalis, and certain organic chemicals to roughly
approximate the worst conditions anticipated in general piping

services.

The data for J-M Transite exposures are shown in Table
I and reveal a substantial reduction in the properties of the
material after exposure to most all of the test chemicals. In
contrast, the No. 465 and 766 materials of the UCNC showed good
resistance to essentially all of the chemicals. The 766 material
was particularly outstanding in resistance to all test chemicals.
The data leave no doubt that the 766 phenolic-asbestos material
would be far superior to J-M Transite as a general service piping
for miscellaneous service.

The No. 766 product (F-100) is composed of a phenolic
matrix and evidenced the usual good chemical resistance of
phenolic products. It is interesting to note the resistance of
the 766 material to sodium hydroxide. The basic phenolic resin
used in this formulation is not resistant to alkalis. The high
percentage of asbestos present apparently acted as a sufficient
shield to protect underlying layers of phenolic resin and prevented
degradation of the product. The use of such a material in alkaline
service should be carefully evaluated, however. Alternately, the -
poor resistance of the product in hydrochloric and sulfuric acid
is probably caused by the presence of the asbestos. Chrysotile
asbestos is not resistant to inorganic acids and the loss in
modulus and other changes noted in the product are probably due to
attack by the acids on the asbestos filler.

(1) Letter of Cook, D. C., to N. J. Setter, Chemical Resistance
of Rigid Asbestos, UCNC, March 26, 1963 (ML:500:51).
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The No. 640 material had the pdorest overall chemical
resistance of the three products with the No. 766 being very
definitely superior to all other materials tested.

As stated, the 766 material is superior to Transite as
a general purpose piping product. In fact, the material compares
most favorably with the present J-M Chemtite phenolic piping
material currently offered by that company as a highly chemical
resistant process piping. The 766 material has poorer mechanical
properties, but the chemical resistance should be roughly the same.
The J-M Chemtite contains crocidilite asbestos rather than the
chrysotile, and consequently has better mineral acid resistance.
However, as a piping material for process work, the 766 would be
most attractive where the lower mechanical properties can be
allowed.

The poorest property of the 766 (F-100) material is the
poor impact resistance. Undoubtedly, the notch sensitivity is
very high also. Longer asbestos fibers would be desirable to
upgrade these properties,as well as the strength of the product.
However, at the present time the F-100 product has strength and
modulus in flexure very close to that of the Chemtite product.

Table V shows the appraisal of the various materials
tested as determined by an arbitrary limit on changes in weight,
dimensions, hardness, strength, and modulus. These limits are
entirely arbitrary but have been indicated by the testing of other
materials to be significant as limiting changes in the material.

No national recognition of these limits for rigid plastic materials
is in effect but the values are believed to be accurate for an
appraisal of screening tests for such products.

Many types of simple slip fittings may be used on piping
made up for a general purpose system. However, when competing
with piping materials for process applications, a Secure, repro-
ducible, reinforcing fitting must be provided to obtain optimum
service from the material. Thus, it is imperative that an
excellent fitting be found to join the F-100 piping before it is
marketed for process applications. The current J-M molded -
phenolic fitting is an excellent product, and something of this
type is necessary to provide the customer with a complete and
usable package. -

Additional tests are to be conducted using the F-100
(766) product. The stability of the plastic in a wide variety
of organic chemicals will be determined in the manner previously

Published by AsbestosClaims.Law
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employed for the evaluation of reinforced plastic materials (2).
These data should be available by March, 1964. In addition,
various test sections of the piping will be exposed in a variety
of plant environments.

. -

(2) VanDelinder, L. S. and Cook, D. C., Materials of Construc-
tion: Evaluation of Rigid Plastics for Organic Chemical
Service, February 8, 1962, (ML:500:69-F1l).

WA

D. C. Cook

Notebook Reference: 3JCC

ATTACHMENTS
5 Tables

Index: G, 32,112,120,132,155,157,162,166,
169,177,181,190,208,225, 242,308

bh
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SUMMARY REPORT

PLASTICS INTERMEDIATES
POLYESTER RESINS
HIGH PURITY ASBESTOS AS A THIXOTROPE FOR POLYESTERS

Avuthors: C. W. McGary Date: March 18, 1965
P. L. Smith
Project No.: 119E21
FileNo.: 3780
SUMMARY High purity asbestos from the Mining and Metals Division

can be used as a viscosity modifier and thixotropic aid
in polyesters. A concentration of 2.5-3.0 per cent asbestos in a
hand lay-up polyester provides thixotropy equivalent to 1.0 per
cent Cab-o-sil.

INTRODUCTION Polyester resins (40 per cent styrene) for hand

lay-up and spray-up applications customarily are
modified by addition of 1.0 per cent Cab-o-sil. Reportedly, (1)
viscosity of the resulting polyester, measured using a #2 spindle
and a model LVT Brookfield viscometer, is as follows:

Rpm ' ' Viscosity range, cps
6 900-1300

12 750-900

30 600-750

60 400-500

The purpose of this study was to determine whether high purity
asbestos (6-8£/1b.) could be used as a replacement for Cab-o-sil
(72-74€/1b.) .

DISCUSSION The polyester used in this study was prepared using

2.0 moles of phthalic anhydride per 1.0 mole of maleic
anhydride and a 10 per cent excess of propylene glycol. Viscosity,
after dilution to 40 per cent styrene, was 275 cpoise (ref: 149PLS118).

Table I shows the effect of high purity asbestos and
Cab-o-sil on viscosity of the polyester at 25°C. It is apparent
that.between 2.5 and 3.0 per cent asbestos provides thixotropy
equivalent to 1.0 per cent Cab-o-sil. All of the samples showed
signs of filler settling upon standing 1-2 hours at room temperature.
Settling rate of asbestos was slower as the concentration increased.

Research and Development Department
Chemicals Division

Union Carbide Corporation
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High purity asbestos; like Ca»-o-sil, did not have an
adverse effect on shelf life. Paraplex P-43 containing 3.0 per cent
asbestos and 0.25 per cent cobalt naphthenate (6% cobalt) has been
stored for 100 days-at room temperature with no signs of gelation.
(Ref: 149PLS72 and 88).

———

EXPERIMENTAL In order to establish equilibrium conditions rapidly,
it was necessary to agitate the polyester-thixotrope

mixture vigorously with a mechanical (Lightnin) mixer. Around 60

minutes of agitation was necessary for Cab-o-sil while 30 minutes

was sufficient for the asbestos. The procedure used was as follows:

To the polyester was added 0.25 per cent cobalt naphthenate

(6% cobalt) and the required amount of thixotrope. After bringing

to 50°-55°C., the mixture was vigorously agitated without further
heating. Weight of the mixture then was adjusted by addition of
styrene to compensate for loss due to volatization and deaeration

was effected in a vacuum dissicator. Viscosity at 25°C. then was
determined using a #2 spindle (Model LVT Brookfield viscometer) at

6, 12, 30 and 60 rpm.

BIBLIOGRAPHY

(1) Oral communication to C. W. McGary from Charles Ross, Freeman

Chemical Corp.
G L

ATTACHMENTS: 1 Table
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TABLE I
COMPARISON‘OF EFFECT OF HIGH PURITY ASBESTOS AND CAB-O-SIL

ON VISCOSITY OF A HAND LAY-UP POLYESTER (40% STYRENE)

Viscosity(l) € 25°C., cps @
6 rpm
12 rpm
30 rpm

60 rpm

Ref: 149PLS124 and 125

Thixotrope
HP Asbestos Cab-o0-sil
2% 2.5% 3.0% 1.0%
725 900 1350 1150
663 813 1225 913
588 692 >1000 " 665
>500 >500 >500 >500

(1) Using a #2 spindle and a model LVT Brookfield viscometer.
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T, SUMMARY REPORT

ISOPHORONE CATALYST DEVELOPMENT ORIGINAL COPY

EVALUATION OF ASBESTOS FOR USE AS ISOPHORONE CATALYST

Avuthors: A. L. Maloy Date: March 24, 1965

R, W, Halstead
Project No.: 113A10

File No.: 3854

SUMMARY A catalyst prepared from asbestos has been evaluated

in the laboratory reactor for use as an isophorone
catalyst. The reaction stabilized at a moderately high conversion
level with a chemical efficiency to useful products above 90 per
cent, The ratio of mesityl oxide to isophorone, however, was
approximately 3:1. This catalyst, therefore, would not be suitable
for the production of isophorone. The catalyst does have merit
for use to produce mesityl oxide,

INTRODUCTION Mr. J. B, Johnson, R and D business team representa-
tive, (No. 13) requested the evaluation of asbestos
upon the recommendation of Mr., H. D, Kinsey (NYO). Had the
asbestos resulted in a suitable catalyst, the economics of using
it would be favorable because of the low cost and plentiful supply.

DISCUSSION The asbestos, which was received as a dry powder, was
mixed with enough water to form a paste and was then

extruded with a caulking gun into long cylindrical pieces approxi-
mately 3/8-inch in diameter. The material was dried and then
broken into small sections about 1/2-inch long. The finished
catalyst had a surface area of 53,5M2/g which is 2 to 5 times
greater than the catalyst currently being used for the production
of isophorone,

The laboratory reaction equipment used for this evalua-
tion was described in Status Report 2915, The reaction parameters
used for this investigation were as follows: ' —

Reactor Temperature, °C 300-375
System Pressure, psig 30 °
Catalyst Volume, ml 1000
Contact Time, Seconds 64
Reactor Feed Acetone

A reaction temperature of 355°C was maintained for the
first 187 hours of operation to observe the decline in catalyst
activity with catalyst age. A plot of conversion versus hours

Research and Development Department
Chemicals Division
Union Carbide Corporotion
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of operation, shown on Graph 1 in the attachments, indicates

that the decline in activity after 187 hours of operation was less
than 10 per cent. Also shown on this graph is the production of
mesityl oxide and isophorone expressed in per. cent of acetone con-
version, As can be seen from the graph, the ratio of mesityl

oxide to isophorone was approximately 3:1 throughout the 187 hours
of operation., After 90 hours of operation, the chemical efficiency
to useful products was 90 per cent or better for the duration of

the run,

For the second phase of the 1nvest1gat10n, the reaction
was operated through a temperature range of 300-375°C to observe
the influence of reaction temperature on catalyst performance,
Graph 2, a plot of conversion versus reaction temperature, shows
a 51gn1f1cant 1ncrease in conver51on when the temperature is
increased from 300 C to 355°C. When the temperature was further
increased to 375°C, the rate of increase in conversion was much
lower, This can be attributed to the increased production of
residues which deposited on the catalyst and masked the catalytic
surface, thereby decreasing activity. The production of mesityl
oxide and isophorone increased at about the same rate with increas-
ing temperature, At reaction temperatures of 325°C and lower,
the formation of residues was low and chemical efficiencies were
in excess of 95 per cent.

CONCLUSIONS This material when considered for use as an iso-

phorone catalyst, was quickly discredited because
of the low conversion to the desired product., However, when
operated at a reaction temperature of 300°C, asbestos shows
considerable promise for use as a mesityl oxide catalyst. No
attempt was made to thoroughly evaluate the catalyst for produc-
tion of the latter material,

Attachments:
2 Figures
fw Malt )
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 RESEARCH AND DEVELOPMENT FIGURE 1
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RESEARCH AND DEVELOPMENT FIGURE 2

&Yo - =
[
a Q
0\
2 ™
3
5= e
i [ -
2 g &
) 3
S E +
g o g
8 & g
5 2 S
£ g B
3 g g
- O 5
]
Exy = (3 n\
o 8 o o c‘:l:)
o O (3
= 1] &
= 8 2
[} > =]
< =} o (@]
) O g 5]
é (&] —~
= o Q o)
5] ro: + +
+
e & B
< 0 0
~ 8 o
2 B B
(@] Q Q . —
= o (& o
B (@}
3y
¢ B « i
\O N (@) w0 \O ~r o o w0 \O N
o & § « — — —~ —~ ~— ~
Ju30 I3d ‘UOTSISAUO) SUOLIOY
Union Carbide trial exhibit UC-802: Union Carbide R&D Summary Reports on Asbestos: Insulation Alpha-Quartz... Published by AsbestosClaims.Law

ACL Doc 16025 - Page 23 of 24 asbestosclaims.law/library/16025/23


https://asbestosclaims.law/library/16025/23

DISTRIBUTION

Mr. G. F. Althouse

Mr. R. L. Baker, NYO
Mr. J. F. Boire, 510
Mr. H. D. Burgess, 514
Mr. E. J. Cannon, 512
Mr. R. Dillon, 515

Mr. N. S. Eastman, 512
Dr. R. I. Hoaglin

Mr. J. B. Johnson

Dr. P. C. Johnson

Mr. J. F. Kaemmerer

Mr. R. A. Kemmer

Mr. T. H. Kiefer, 512
Mr. P. J. Klaphaak, NYO
Mr. . J. Lindroth, 512
Mr. H. A. Wells, Jr., 515

Information Retrieval
Authors: (2)

Union Carbide trial exhibit UC-802: Union Carbide R&D Summary Reports on Asbestos: Insulation Alpha-Quartz...

ACL Doc 16025 - Page 24 of 24

Published by AsbestosClaims.Law
asbestosclaims.law/library/16025/24


https://asbestosclaims.law/library/16025/24

