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Recently, R. R. Spencer has become 1l1l. The Environmental Research
laboratory was requested to determine chemical exposures received

by him, and to assess these data.

- CONCIUS IONS

1. Exposures to airborne materials during the formulation,
mixing, and calendering of vinyl asbestos tile in 433 Building
were evaluated on 12-23-54. and on 1-15-58. .Results of these
" evaluations ‘are .used to.agseas . exposures received by R. R,

Spencer during his work with this material.

2. From December 1953 to December 1954, R. R. Spencer worked
with vinyl asbestos tile formulations, and in the course
of that work was occasionally exposed to somewhat excessive

concentrations of airborne asbeatos.




Biochemical Research lLaboratory
T2.1-1-65
Page 2

* During “this period of time:exposure to lead occurred, but his
blood lead level on 3-7-55 was only 0.024 mg./100 cc. blood, a
.normal figure. Exposures to cadmium during this period were

8650€001$

to airborme concentrations of "¢ 0.7 zrg./m3" at intermittent

periods. No effect is expected as a result of these exposures.

3. From the first part of 1955 to late 1956 Mr. Spencer worked
mostly with latex 4in concrete, and exposures to vinyl-asbestos

tile ingredients were reduced accordingly.

4, Prom the last part of 1956 until the present he has been
working with vinyl-asbestos tile formulations in a supervisory
capacity. During this work he was probably exposed a maximum
of 1-2 days per week to airborne dust.concentrations of less
than 3 mppcf of a material analyzing 20-30% asbestos, less
than 5$‘8102, and about 0.02% cadmium. No effect can be

-axpected from such exposure.

5. If Mr. Spencer's difficulty is the result of chemical exposure,
the c2usitive agent 15 unknown at present. Further air analyses
are tc be made during a time when chlorinated polyethylene

is used as the resin binder in the tile formulatlons.
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'~ "'PRESENTATION OF DATA

R. R. Spencer has been 11l with a lung difficulty, and overexposure
‘to-chemicals encountered during the formulation, mixing, and
‘calendering of vinyl-asbestos tile-formulationa was suspected to

be the cause of his illness. The Environmental Research Laboratory

was requested to determine and evaluate his exposures.

On 12-23-54 an environmental survey of the vinyl-asbestos tilé
formulating operation was made by S. R. Johann; the results of
this work were reported on 5-5-55 (File Number, T2.1-1-32). This
survey found that air concentrations of "inerts" (asbestos plus
calcium carbonate), barium, and lead were too high for repeated
8-hour exposures, and even though exposures were not that prolonged,
recommended the installation of local exhaust ventllation. Cadmium
was determined in the air samples, but in all cases the amount
present was below the limit of sensitivity of the analytical
technique employed, leading to air concentration figures of

"less than" 0.66 mg./h3'and:"1ess'than"'o.ﬂs-mg./hB.

As a result of this investigation several changes were made.
First, the use of lead and barium compounds in the formulation
was sharply curtailed. Second, operational techniques were
. changed 80 that each batch was completely formnlated before
mixing in the Banbury or Baker-Perkins machines, and mixing

in these enclosed machines was always to be done prior to

66S0£001S
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Third, canopy "hoods were installed over the large 2-roll mill ana
over the calender, but not over the small 2-roll mill usually used
. for preliminary.compounding of these formulations. Finally, the
"Bullding Products group recently moved into new quarters where

a bench-type hood 1s always available to control dust from dry

mixing.

In connection with the environmental survey of December 1954, -

0090£0015

" samples were taken for blcocod-lead determiﬁations for the men
involved on this project. R. R. Spencer's blood lead concentration
wag found to be 0.024 mg./100 cc. of blood, a normal figure,
indicating insignificant exposure to lead. The Other two men

involved also had normal blood lead values.

On 1-15~58 a second environmental survey of the vinyl-asbestos

tile operations was made, partly to assess the value of. indicated
‘changes’ in reducing exposures of personnel, and partly to gain
;- “~more. 1nsight  into.the.chemical .exposures “that .R. .R. Spencer may

have recelived recently.

The ingredients used in vinyl-asbestos tile formulations have

~dhered quite well to the same basic recipe for over a year.
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The recipe 1s as follows:
Materlal Weight Ratilo
Resin - .
May be chlorinated polyethylene .17.5

or resin 2716, the copolymer of
154 vinylidene chloride, 85%
vinyl chloride.

Dioctyl bhthalate or tricresyl phosphate 2.25

Monoplex S-38 -

An epoxidized oll purchased from 2.25
Rohm and Haas.

Metasap 624 -

Contains cadmium laurate 1.5
Aluminium stearate 0.1
Paraffin wax 0.1
Lesimit - Calcium carbonate 39.8
No. 18 graining sand - 12.5

A very fine sand
Titanox RAS0-~ Titanium dioxide 5.0
Asbestos shorts, type ™ 19.0

With the exception of dioctyl phthalate and monoplex S-38,

which are liquids, all of these materials are dry powders, and
normally are welghed into a-stainless steel mixing.bowl. in the
cpen. This operation takes about 5 minutes. The mixing bowl

is then placed under a mixer within a hood, mixed for a few

- minutes, and then the two liquids are . added. After further mixing,

the batch (which is still a dry powder) is poured into a paper
bag held within the hood.

1090€£001S
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“When it - is done, weighing and blending of the ingredients takes
place at a maximum frequency of about 3-half-days per week; :on
average frequency 1is difficult to establish because two or three
" . Weeks may.pass with no activity in this area‘at all. Mr.{Spencer
normally would be involved in about 10% of this work which ‘is

usually done by a lab technicilan.

Dry powder from the paper bag 1s poured directly into the Baker-
Perkins or Banbury mixer - usually the Banbury.” -Here the material

is forced into a heated mixing chamber with an air-powered ram

and is mixed for about two minutes. The resulting mass is semi-
plastic, and is removed (sometimes with difficulty) from the mixer
and carried to the differential speed heated (200-300°F.) 2-roll

mill. On this mill 1t is further blended and occaslonally marbilizing
chips are added. Such blending may take from 2 or 3 minutes to

a half-hour depending upon the difficulties encountered.

..kfber.being;thoroughlytmixed on-.the.2-roll mill the. plastic mass

is carried to the calender (basically a cooler heated 2-roll mill)

a few feet away. Here the material 18 squeezed to 8 pre-determined
thickness by a pass through the rolls; the surface of ‘the resulting
strip is improved by a second pass through this machine. The strip
of tile material is then cut into pleces of the correct size for
testing with a shear. PFrom Banbury mixer to finished pleces of

tile may take from 15 minutes to an hour or so for a single batch.

¢090€101S
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“The ‘maximm frequency of this Job is about the same as for
weighing and blending, 3 half-days per week, and again, an average
frequency. i3 almost . impossible to.establish. For. reasons of
safety, two men always work together in these : operations;

Mr. Spencer has been assoclated with about 80% of this work

since the latter part of 1956.

£090€001S

On 1-15-58 several air analyses were made during vinyl-asbestos

tile manufacture. Air sampling equipment used was the Bausch

and Lomb dust counting microscope and the electrostatic precipitator.
Results of these air analyses are presented in Table I. Samples

1-11 were taken with the B and L dust counting microscope and

the concentrations are expressed in terms of millions of particles
per cubic foot of air. (mppef). Samples 12-14 were taken with

the electroatatic precipitator, and normally concentrations

would be expressed as milligrams of air contaminant per cubic
‘meter'nf’air'(mg./hj),*but the ‘samples were unfortunately of

too.short duration. to.obtain.weighadble quantities . of dust.
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Table 1
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Description Dust Concentration,

nmppcf

An air sample taken directly over

a paper bag of dry materials shaken
to produce dust. This sample was
mainly to establish the size range
of the airborne particles.

Breathing zone sample as a paper
bag of formulation was dumped into
the Banbury mixer.

Sample of fume from the hot semi-
plastlic mass as it was withdrawn
from the mixer, not a breathing
zone sample.

Breathing zone of a man removing
the semi-plastic mass from the
Banbury mixer with steel picks.

Breathing zone while working the
material on‘the 2-roll mill.

Breathing zone while working the
material on the 2-roll mill.

Breathing zone of man as he put
the material through the ‘calender.

“‘Breathing zone while cutting the

tile to size on the ghear.

Room air in the office.

Breathing zone ‘of lab technician
as he added dry asbestos flber to

the mixing container on a scale
in the laboratory.

Most ‘particles

T gu in diameter,
average about
=3

3.2

0.7

1.0

0.9

0.7
0.5

0.2
1.4
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Sample Description ’ Dust Concentration,
No. o MPPCF
11 - .Immediately outside of the bench 0.5

hood where the dry.batch of material
was being mixed.

Length of Dust Cgnc.
Time of mg./m,
Sample
12 Electrostatic precipitator 2 min. Too little to weigh.

sample in the breathing
zone while formulation
being mixed in the Banbury.

13 Breathing zone while work- Too little to
ing the formulation cn the measure.
2-roll mill.

14 ‘Sample taken in bench hood CaCO0., - Main Constituent
over the container where the Aspestos - 20- 30%
dry mixture was being atirred. S10, <{5%

This sample was taken only to
determine the relative propor-
tions of the dust constituents
in air.

Ccd 0.02%

.“The.resin used for the tile formulation.involved in. the work
described 4n Table I was resin 2716, consisting of the .polymer
made from 15% vinylidene chloride, 85% vinyl chloride. Analysis
of Sample 14 was by x-ray diffraction and emission spectrograph:

the organic materials ar r:* "seen" by this method.
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The dust concentrations shown in Table I 'may be compared with the
appropriate Industrial Hygiene Standards, listed in Table II.
Industrial Hygiene Standards are concentrations which may be
inhaled as much as‘8:hours per day. 5 days per week indefinitely

without 111 effect.

Table II
Industrial Hygiene Standards
Material ) ~ Standard
Asbestos 5.0 mppcf
Silica (quartz) 5.0 mppef
Cadmium 0.10 mg./m>
Calcium Carbonate 15.0 mg./m3
Resin 2716 procacly  15.0 mg./m3

An examination of Tables 1 and II readily shows that at no

time were the standards for asbestos or silica exceeded. Since
the dust counting microscope determines the number, not the weight
-of particles.in the .air some assumptions must. be made before the
cadmium exposure can be evaluated: (1) assume that the dust
encountered near the Banbury mixer. 2-recll mill and callender

had the same particle-size distribution as the dust of the dry
mixture (confirmed by dark-field microscopic examination);

(2) assume the dust particles were spherical with an average
diameter of 2.5 4; (3) assume the density of the particles

was approximately 2.0 g./cc.

9090£00 1S
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i'sing these assumptions, the weight concentration of dust éorreSponding
to the highest chserved particle concentration (3.2 mppcf) would be
1.85 mg./h.3. Then, assuming that the particles were 0.02% cadmium,
tne air concentration of cadmium was about 0.0C04 mg./h.3. well

below the 0.10 mg./m3 Standard, especially considering that all

of the assumptions made were conservative.

Thermal decomposition products of the resin and plasticizers used
could conceivably be the cause of trouble except that a great
amount of experience at Dow and at other companies with these
materials has shown that no adverse effects are to be expected
even under much worse conditions than have been prevalent in

433 Building.

Remaining as a possibility is the dust and/or thermal decomposition
products from chlorinated polyethylene, a new material. A survey
will be made when thils material is again used 1n vinyl-asbestos
‘tile formulations 1n order to determine what materlals are inhaled,
and in what concentrations. Alsc, this dust, along with the dust
of other materials, is soon to be investigated by the Toxicology
laboratory to determine the degree of Irritation caused by sub-
dermal injections. Thils investigaticn should help to decide
whether or not Mr, Spencer's lung injury could have Peen caunsed

by the resins used in vinyl-asbestos tile formulations.
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"The bench hood used in 'the laboratory for dry mixing was evaluated
by measuring air velocities at the face of the hood with an Anemotherm
Air Meter. The attached "Hood Survey Data Sheet" is self explanatory

regarding findings and recommendations.

BOY0EOOLS
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" UNIT INTEX

Possible chemical exposures received by R. R. Spencer of Coatings

" Technical Service while working with vinyl-asbestos tile formulations
are evaluated as possible causes of his lung injury. ¥No evidence
leading to the determination of a causitive agent was found, but
plans were made for another survey to be performed when chlorinated
polyethylene is used as the resin in a tile formulation, and dust

of this material will also be investigated further by the Toxicology

laboratory.

DISTRIBUTION

R. B. Drubel, Coatings Technical Service, 433 Building

N. R. Peterson, Coatings Technical Service, 433 Building
H. H. Gay, M.D., Medical Department, 607 Building

W. L. Tisdale, Safety Department, 401 Building

G. E. Bolstead, Compensatior. Department, 256 Building

W. Snodgrass, Main?. Service Admin., 49 Building (7/9/71)
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To_J. E. Peterson - Biochem. Res. @8 H. ¥. Rinn
Sebiser__ADB1YSis of Dust Sample 60-2, X- ffra -
.. ~and” §pectroscopy, )

Charge No. 1219-26 Sipued W

Dete Rec'd 1-16-58 Date

. X<iBRay Diffraction Analysis:

CaCB®s - chief constituent
Asbestos (serpentine variety) -- 20-30%
Quartz - Trace (<5%)
There also appears to be a clay type
material present.

Emission Spectroscopy and X-Ray Fluorescence Analysis:
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