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" Recently, has become 111. The Environmental Research

Laboratory was requested to determine chemical exposures received

by him, and to assess these data.

.. CONCIISIONS

- 1. ZExposures to airborne materials during the formulationm,

<

.mixing,. and caloudering of vinyl asbestos tile in 1&33 Building

~. <were-evaluated on 12-23-54.and.on .1-.15-58. -Results of these
L avalostlions Eve.assd .tommw received by

“auring Tiis-work with this material.

2. From December 1953 to December 1554, worked
with vinyl asvestos tile formulations, and in the course
of that work was occasionally exposed to somewhxt sxocessive
' soncentrations of ‘airborne .asbestos.
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Te et puring this ‘pericd of time exposure to..lsad. occarred, but.nis .
blood lead level on 3-7-55 was only 0.024% mg./100 cc. bloed, a
- .normal figure. Exposures to cadmium during this period were
'..to xirborne concentrations of "¢C0.7 a:s./-3" s.at.-mernittént U
'periods. No effect is expected as  a result of these exposures.

8650£001s

3. PFrom the first part of 1955 to late 1956 worked -
mostly with latex in concrete, and exposures to vinyl-asbestog

tile ingredients were reduced accordingly.

4, Prom the last part of 1956 until fhe present he has been
working with vinyl-asbestos tile formulations in a supervisory
- .capacity.  -During.this work he. was probably exposed a maximum
o 1-2 days per week to-airborne. Sust.concentrations of ‘less
than 3 mppcf of a.material analyzing 20-30% ‘aspeitos , less
-~em.5ﬁswz, mmazo,oasuamun. ‘No effect can be
5, "It " ’alrricﬁlt'y&r‘t:'he'retuilt‘ of chemical exposure,
the csusitive agent is unknown at present. . Further air analyses
are to be made during a time when chlorinated polyethylene
is used aa‘the resin binder .‘..n the tile formulations.

e b Tt Dow 01541
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T 'PRESENTATION OF DATA

has been 111 with a lung difficulty, and overexposure
“~to-chemicals :encountered during the Toranlation, aixing, and
-calendering of vinyl-asdestos 'ta:le ‘formulations was. suspected.to
be the cause of his illness. The Environmental Research Iabora'tdry

was requested to determine and evaluate his exposures.

On 12-23-54 an environmental survey.of the vinyl-asbestos tile :
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
Acalcium.cax:bmte),. barium, and lead were too high for repeated
8-hour ‘-expoauru..,:.m‘aen:though exposures were not that prolonged,

.- recommended -the - installation .of .local exhaust ventilation. Cadmium
was determined in the air samples, but in all cases the amount
present was delow the 1imit of sensitivity of the analytical
technique employed, leading to sir concetrtratim ﬁ.gnres or

C M less. tMﬁ' 0.66 *.ﬁla"m * less than" .0.45 Jg.ﬁnB. e e

As a result of this investigation.several changes were sade,
First, the use of lead and barium compounds in the formulation
was shﬁrply curtailed. Second, operational technigues were

.. .changed. $0.that each .batch was completely formulated before
mixing in the Banbury or Beker-Perkins machines, and mixing

_these snclosed machines was always to be done prior to
IS i MR I s 5. o

YR ‘0"\?.’6‘%"\" w.'
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" 'Third, canopy “hoods were instglled over the large 2-roll'mill and

over the calender, but not over the small 2-roll mill usually used
-~.for preliminary.compounding .of .these .formulations.. . Finally, the
" “"Building Products group recently'iwnd inte mquartera where

a bench-type hood is always avalladble to control dust ‘from dry
mixing. ’
In connection with the environmental survey of December 1954, ¢

BosocooLs

N ~ a.we

" samples were taken for blood-lead determinations for the men
involved on this proJject. R " blood lead concentr#tion
wag found to be 0,024 mg./100 ce. of blood, a normal figure,
indicating insignificant exposure to lead. The Other two men
‘involved 2180 ‘had normal blood lead values.

‘On 1-15-58 & second environmental survey of ‘the vinyl-asbestos
tile operations was-made, partly to assess the value of.indicated
* thanges “in Teducing ‘exposares of 'persomnel,” and -partly to gain
©es »m&mﬂ~mmmm1umw*mz my
have received .recently. | |

The mgredieﬁts used in vinyl-asbestos tile formulations havé

~dhered quite well to the same basic recipe far over a year.

B, - . DOW 01543
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The recipe is as follows:
Material Weight Ratio
-Resin - . )
. May be chlorinated polyethylene .- .17.5

or resin 2716, the copolymer of
15% vinylidene chloride, 85%
vinyl chloride.

Dioctyl phthalate or tricresyl phosphate 2.25

1090€001S

Monoplex S-38 <

- An epoxidized oil purchased from .. . ..2.25 . T
Rohm and Haas. ) ' oY

Metasap 624 -

"

Contains cadmium laurate 1.5
Aluminium stearate 0.1
Paraffin wax 0.1

* Iesimit - Calcium cerbonate - - - 39.8
No. 18 graining sarid - ' - 12.5

A very. fine sand

Titanox RAS0- Titanium dicxide 5.0.

"Asbestos shorts, type ™™ o "19.0

-

With-the excepticn.of dioctyl phthalate and monoplex 8-38, '_ '

‘Which are 'd‘tqum',‘.‘all"vt"ﬂtheae mterials xre Ary powders, and
‘normally are weighed into-a-stainless.steel.aixing .boxl.in the

open. This operation takes aboi.xt 5 minutes. The mixing bowl
is then placed under a mixer within a hood, mixed for a few

;7 minutes, and then the two liquidsa are.added. .After.further mixing,

.

the batch (which 48 still a .dry. powder) is.poursd into a paper
bag held within the hood.

DOW 01544



*TMinen c1t118 done, iweizhing .and :Dlending ‘of 'the ingredients takes

Tt iveeks . mAY . Pass with no.activity in this area:at-all,. . . '

Biochemical Research Iaboratory
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place at a maximum frequency of about 3-half-days per week; an
average frequency is difficult t6 establish because two or three

- 2090€0D1s

normally would be involved in about 10% of this work which 48
usually done by a ladb technician.

Dry powder from the paper bag is poured directly into the Baker-
Perkins or Banbury mixer < usually the. &nbm-y" ‘Here - the: .ntcrnl ,
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 earried to the differential speed heated (200-300°F.) 2-roll
" -mill, - Onthis ‘mill 4t -is further blended and occasionally mrbilizing.

‘chips are added., Such dPlending may take from 2 or 3 minutes to
a half-hour de,pendihg upon the difficulties encountered.

“Aftar x-m-xnm aixed -on.the .2-roll mn the. pluuc mass |

‘18 carried+to the ‘calender (uucany & nnol:er mtcd 2-roll mul)
a.few feet away., THere the material 1is-squeezed to 3 pre-determined
thiciness by a ‘pass-throagh the rdlls; - the surface of-the resulting
strip is improved by a second pass through this machine., The strip
of tile material is then cut into pieces of the correct size for
testing with a shear. From Bandbury mixer to finished .pieces of
tile may take from 15 minutes to an hour or so for & single batch.

DOW 01545
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The ‘max imm frequency -of-tiris -Jobix sdout ‘thesame as for
weighing and blending, 3 half-days per week, and again, an average
SLrequency. is almost .impossible to.establish, For.reasons of

" -safety, two men .always work.together in. these operations;

has been associated with about 80% of this work
since the latter part of 1956.

' £090£0015

On 1-15-58 several air analyses were made during vinyl-asbestos ::L i
tile manufacture. Alr sampling equipment used was the Bausch
and Lomb dust counting microscope and the electrostatic precipri‘ca‘cor.
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 ctubic foot of air. (mppcf). _Ssmples 12-14 were .taken with
the electrostatic precipitatorn, and normally concentrations
would be ’cxmuedu.ag ;milligrams of air cbnttmimnc per cubilc
“meter of air -(mg :ﬁ%*,%ut*‘bho- ~samples ‘were unfortunately of
. 1. 1600 .ehort: BEratian 4o cbtaln veighable. qant ities .of. dust .

DOW 01546
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"Table I ‘
Description Dust Concentration,
mppef
". -An air sample taken directly over . - noat particles .
a paper bag of dry materials shaken S S 4in diameter,
to produce dust., This sample was average about :
mainly to establish the size range 2-3
of the airborne particles.
Breathing zone sample as a paper 3.2

Lope

bag of formulation was dumped intoc
the Banbury mixer.

Sample of fume from the hot semi- 0.7
plastic mass as it was withdrawn

from the mixer, not a breathing

zone sample.

»

Breathing zone of a man removing 1.0
the semi-plastic mass from the
Banbury mixer with steel picks.

.Breathing .zone while working the . 0.9
- material ‘on‘the 2-roll mill.

- Breathing zone while working the ' 0.2

material on the 2-roll mill.
. ..Breathing .zone of .man as he put 0.7
© o “the material through the ‘calender.,
°r-~\‘m~zm wnile cutting ‘the 0.5
-~1ile. - to ‘Bige on ‘the shear. :
" Room air in the office. 0.2
“Breathing -zone of “1ab techmician - ...1.4.

as he added dry asbestos fider to
the mixing container on a scale
in the laboratory.

Oow 01547
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Sample Description ‘Dast Concentration,

No. _ MPPCF
11 @ ... . Jomediately .outside of the bench 0.5

'+ hood where the dry.batch. of. mtu'nl
‘. was being mixed,

Length of Dust anc.
Time of
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 on the measure.
2-roll mill,
14 :Sample taken in bench hood CaC0, - Main Constituent
. over the container where the Asbestos - 20-30%
- dry mixture was ‘being stirred. 810, 5%
.- This .sample was.taken only to ca 0.02%
-~ determine the relative propor- . *

tions of the dust constituents
.4n atr,

- HfThe resinused: Lo the - tile Lformulation.invaleed. in. the mork

described “in Table I Was resin 2716, oonsisting «0f the polymer
made. from 15% vinylidene .chloride, “85% vinyl.chloride. . ‘Analysis
of Sample 14 was Dby x-ray Tirfraction and emission spectrograph;
the organic materials ar not "seen" by this method.

-~ ' DOUW 01548
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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 Hyglene.Standards are.concentrations which may be
inhaled as much u ‘8 hours per ‘day, .5 days. per week.indefinitely -
without 111 effect. .

3090€001S

Table II
Industrial Hygiene Standards
. Material o . . . Standard Lot
Asbestos 5.0 mppef S
Silica (quartz) 5.0 mppef
Cadmium 0.10 mg./m3
Calcium Carbonate 15.0 ug./m3
Resin 2716 ‘ probgmy‘ 15.0 mg./m3

An examination ‘of Tables I 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

tadmium-exposure tan-be evaluated: (1) -assume that the dust
encountered near the Banbury mixer, 2-roll mill.and callender
had the same partiéle-aiize" distribution ‘as "the ‘dust 'of ‘the Ary
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.

pow 01549
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Using these assumptions, the weight concenffation of dust éorreéponding'
to the highest observed particle concentration (3.2 mppef) would be
1. 85'ng./m. '« Then, assuming. that the particles were O, 02% cadmium,
the air concentration of cadmium was about 0.0004 ng. /h. » Well
below the 0,10 mg./h 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 greak.-
amount of experience at Dow and at other companies with these
materials has shown that no adverse effects are to be expected

even under.auch 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
wWill be. made. when this material is again used in vinyl-asbestos
:tile-forunllttunsa&nwunder‘tofdnterﬁtne-uhatamatenials~are inhaled,
and in what concentrattons. -Alsc, this dust,.along with the dust
-of other materials,. is-soon to be.investigated. by the Texicology
laboratory to determine the degree of irritation caused by sub-
dermal injections. This investigation should help to decide
'rhetherror"hpt - lung injury .could.have deen caunsed

by the resins used in vinyl-asbestos tile formulations.

DOW 01550



Biochemical Research laboratory
T2.1-1-65

Page 12

“The’ bench hood ‘used 'in-the ‘laboratory for. dry mixing was evaluated =~
by measuring air velocities at the face of the hood with an Anemothernm
Air Meter.. The attached “"Hood Survey Data Sheet" is self explanatory
" regarding Tindings and recoamendations. ‘ o

6090€001S:

?..’



HOOD SURYEY DATA
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"HOOD SURVEY DATA
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- T UTUONTT INIEX v ok -
Possible chemical exposures received by of Coatings N

- ©."-Technical Service -while working with vinyl-asbestos tile formulations .

" are ‘evaluated -as possible causes ét'his'lung.injury;f,ub 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 Taxicolegy. ,
laboratory. ‘ . ' | S

DISTRIBUTION

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

N. R. Peterson, Coatings Technical Service, 433 Building
+~Ho. He Gay, :M.D., .Medical Department, 607 Building

_W. L, Tisdale, Safety Department, 401 Building
-G+ E. Bolstead, .Compensatiorn :Department, .256 Building

W, $no§qms. ‘Maint, -Service Admin., 49 Building (7/9/71)
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TP LING METHOD
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. INDUSTRIAL MYGIENE SAMPLE RECORD
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INDUSTRIAL HYGIENE SAMPLE RECORD
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INDUSTRIAL HYGIENE SAMPLE RECORD
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Te__1. B, Peterson - Biochem. Res. %, H. ¥. Rinn-

Sebioct lysis o2 t Sample - -

PR s -t

Cherge No. 1219-26 Sigeed . '-;

Dete Rec'd 1-16-58 bom
" Ximay Diffraction-Analysis:

€aCl; — ..chie? constituent ‘ S --2
Asbestos (serpentine variety) -- 20-30% 8
Quartz - Trace (<5%) «
There also appears to be & clay type g
material present. <

I"

- .~-Bmission Spectroscopy and X-Ray Fluorescence Analysis:
Cd hand 001'-0“

J~21-88
HIR: vax

-r -
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' . . Industrial Hygiene Chemical Exposure Data Entry.log
‘Field Sumy TWA Exposure g»d Excursion Exposure Data

Report no. 2-l-)- 3;-/670 . Date _{ ZZé /
Building no. {33 . L inde'x'no.. ; ‘ ‘
~ <Units ‘of Data __ X .t vimespiratorWern? 'm .
-
Master no. S
. ", '». .Chemical Name " S
. - o
| - : s
Job Classification : Job No. DR# L . DR# o
TWA/Exc. TWA/Exc.
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