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Work involving methods of sampling for chrysotile asbestos dust at
the Jefferson Lake Asbestos Corporation, Coppercpolis, California,
left much doubt as to the effectiveness of the impinger for fiber
collucticn., Many problems arise when the Standard Impinger Method
is used., Some of these problems are:

l. Difficulty in obtaining carplete settling of all ashestos
fibers in a counting cell,

2. Inability to see fibers with light field illuminatien.

3« Strong possibility that fibers are ¥broken up? upen ime-
pingement.

ke Questions regarding the efficiency of the impinper for
collecting fibers.

5. Apparent incongruity between the present Threshold Limit
Value tor asbestos environments and actual asbestos fiber
cancentration.

The activity at the Jefferson Lake plant involved a new technique
using opaque filter papers for the sampling of asbestos. Also,
sarples were obtained so that an estimate of impinger effectiveneass )
could be obtained. On June 10, 1963 samples were taken simultaneocusly -
with a Greenburg-Smith Impinger and an Electrostatic Precipitator.
The collecting media used in the impinger was a 25% ethyl alcohol~
75% distilled water mixture. ?This same mixture was used to wash down
the precipitator tubes. After cereful mixing, slides were prepared
from each solution by evaporating solution drops and leaving a-

. residue, Each slide was then sized measuring the horizental pro=
Jection or Martin's liumeter of each dust particle. No distinctien
was made betuveen grains and fibers. ILight field illwiination with
a L3X objective lens and a 10X cyepiece lens wero used. The ob-
Jective lens has a numericel aperture of 0.65. The results were: .
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Sample Adyr Vol. G.S8. Impinper G.S. ESP E

No. G.S5. ESF Conc. (mppef) = HMg-u T Mg=u g -
1 5 std 15 £t3 35.0 £ 399 1.29 3.1
2 . .. L6.0 93 3.89 1.32 3.6
3 . . 33.8 L 3.79 1.30 3.6
L . ., 2u.5 .90 3.78 1.23  3.08
) 5 " " 30.6 1.00 3.25 1.30  2.81
3 . " 35.4 98 2.6 1.3 3.28
7 " . 33.2 1.02 3.3 1,21 3.82
8 . . 28.3 96 3.0 1.39 33
9 . . 35 09 3.8 1.33 3.0
10 " . 36.2 1.00  3.02 1.2 3.52

Although the results of this sizing are quite consistent, not enough
specitie information abont the asbestos in the samples was obtained.
By visual estimate between 5% and 8% of the dust was asbestos fiber =

. the rest of the particulate matter in the sample being antigorit and
other gangue material.

A closcr look was taken at each sample. Each slide was sized u=ing
the following procedure:

l. A1l non-fibrous material was sized using Martints Diameter as
the significant length.

2. A1) fibers were sized by the measurement of the 1ength dimene
sion = regardless of orientation. '

3. A tabulation wizs made in which both asbestos fiber and gangue
material wero logred.

L. A fiber was definud as anything which appeared to be asbestos,
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5. PDhase contrast with a L3X objective lens and a 10X eyepiece
lens.

6. Kochler 'illumination was used. The numerical aperature of ih
objective lens is 0.%55,

The resulis of this sizing effort were:

Sample No. . FS5p G.S5. Impinper
Mg+ < M- <

1 1.88 3.03 1.08 3.33

2 2.00 2.7U 1.2 3.2

3 1.82 2.72 1.06 3.30

kL 1.35 3.30 1.13 3.23

5 180 2.82 1.08 2.96

6 1.83 2.78 1.99 2.76

7 1.6 2.8 1.1 3.00

8 ’ 1.76 3.27 1.13 3.10

9 1.83 3.3 110 2.96

10 ° 1.9 3.10 1.2 3.0k

The Greenburg-Smith Impinger samples had a greater mmber of particl s
equivalent to a circle mumber cne than the Electrostatic Precipitator
samples. About 50% of the particles were "ones' in the Greenburg-
Smith while about 29% of the particles in the ESP were "ones.! No
Yone® circle size particles could accurately be identified as asbestos.
In the LSP vamples 274 of the dust sized was identified as asbestos.
The G.S. impinger samples cantaincd 16F asbestos fiber content of all
particles sized. It is intercsting to note the much higher percentage
of asbestos identified during the second sizing tabulation - indicating
that phase contrast better delineates the asbestos fibers. It is also
- intoeresling to note that all dust identified as asbestoas had a len
to diamcler ratio of at lcast 3:1. ' -
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The tabulation of the yrarticulate in all ten samples identified as
asbestos gave the follouviny reswlts:

ESP . G.S.'Imninner
Hgsr G (upper)  .q (lower) Mg=w G (upper) G (lower)

249 2,78 1.85 2.17 3.0L 1.55

The asbestos fibers do not give the characteristic fstraight line” on
log-probability paper which describes the size distribution of so
many mineral dusis. Instead, a geatly sloping curve is the result.
In this casc a better description of the curve shape is obtained when
& standard deviation is defined for both the upper and lower porticns
of the curve.

Since a marked difference was noted in the geometric mean of the
Greenburg-Smith and ESP samples talten simultaneously in a concentra=-
tion where the acbhbestos was the minority dust, it was desired to obe
tain data where the asbestos was in the majority. A cioud of .
chrysotile was generated by a dry method in the dust chamber. The -
airborne dust can be favorably campared with industrial asbestos .
dust encountered in working environments, Five runs were made.
Simultancous samples were taken with the Greenburg=Smith Impinger,
the Midget Impinger, and the Electrostatic Precipitator. The sampl-
ing time was five minutes. The impinger concentrations were:

Greenburp=Smith Dnpinper Midget Impinger
Ho. KPECKF MPICE » Mibers MPPCE MPECF % Fibers
Grains Fibers ‘Grains Fibers
A 6.3 13.2 67.6 22.6 15‘3 . ho.h
B T.3 T.7 70.0 11.2 _5.8 B.h.l;

T C 9.4 8.2 L6 .6 15.3 . %4 38.0
D 6.3 L.y 1.2 10.2 6.2 37.8
E 5-6 h.z 1‘2.8 9.1 506 ) 3708

"33 T0020939_L
"'"'“__-’hu 1)

THIS DOCUMENT WAS NOT A RECORD OF

PPG INDUSTRIES, INC. DID NOT CO% ;-"zo‘r?_n)
JT'S FILES AND CANNOT BE AUL.- ) .

BY FPG INDUSTRIES, INC, '_ 3333,




4___,_———“

NOTE: THiz nanimesrnr o
- -5 TR U
/ NOTCOhn;thhiffJi%Lib

Chief, Enginecring Section -- 8/21/63

PR

The samples wecre taken with an e¢thyl alcohol-water mixture consist-
ing of approximately 254 ethyl alcohol. The sampling time was five
minutes, The samples were counted in Dunn cells after a settling "
period or bU minutes. The samples were counted using 10X phase
contrast objective and 10X eyepiece.

In addition the ESP tubes were washed down with the ethyl alcohol-
water mixture and slides were prepared from thoese tubes and tne
impingers by evaporating drops and leaving dust residues on the
slides. Each slide was theén sized using a 43X phase contrast ob-
Jective with a numerical aperture of 0.65 and a 10X eyepiece. Any
particulate matter was sized according to Martin's Diamster while
all asbestos I'ibecr was measurcd according to length. A separate
tabulation of asbestos fibers was recorded. The results of the
sizing arc as {ollows:

Sample ¢ S Tmpipeer Mideet Imoinpaw ESP
No. Mg G A Mg » = Hg4 7
ashestos - asbestos asbestos
A 1.5 2.83 1) 1.97 3.48 63 3.29 2.53 69
B 1.%3 2.89 60 1.77 3 6L 3.03 3.03 74
c 1.63 2.30 59 1.93 3.:8 61 3.4 2.80 7
D 1.84 2.47 &2 1.90 2.84 60 2.88 3.36 72

E 1.622.82 61 1.98 3.28 60  3.05 2.66 T4

None of the dust equivalent to a “che' circle size could be classified
asbestos or non-asbestos., The percentage of "One” circle =izes in
each sampling technique was: Greenburg-Smith Impinger -~ 28, Midget
Impinger - 22, ESP - 1h.

When the asbestos fibers were totaled, the curved line, which appears
to be characteristic of fibers, was plotted oan log-probability paper.
The curve may be best described by defining a Standard Deviation for
both the top and bottom halves of the curve.

G.S. Impinger Midget Impinger ESP
Mg 2.22 p 2.78 u . Ll u ..
Supner 2,76 . 3.06 2.75
- Q—I.Louur 1.7 1.76 . 2,18 -
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It is intcresting to note that 194 of the ESP sample had a fiber length
greater than 10 w while only 8.5% of the G.S. Impinger sample was
greater than 10 u. The corresponding Midget Impinger figure was 13%.

Conclusions that can be drawn from these experiments are difficult te
coneretely formulate. However, it appears that the Greenbuorg-Smith
Impinger does tend to break-up the asbestes fibers upen impingement
and give a smaller pecmetric mean than the ESP which is a relatively
gentle method of collection. lence, when fibers are reduced in size
by impingement a spurious dust concentration may be obtained,

A new meuns of collecting acbestos fiber was developed at the California
Bureau of QOccupational Health. Two types of filter papers, a presn
Gelman Filter and a black Millipore Filter, were used. Illuminaticn
was achieved with a Zeiss Epi-Illunination Condenser which delivered
incident light to the stage. Dark field Epi-Illuminaticn gave a
sharpsr imaze on the colored filters than light Field Epi-IDluwdination.
Fibers of asbestos are well defined against the opaque background of
the filter, A LOX ovjective lens with a numerdcal aperture of 0.61
and & lUX eycpiecce lens were used in the fiber identification. Filter
papers with 0.8 w pore size were used for the collection of the dust.
This gives rise to the question of how much of the dust collects be-
low the surface of the filter and is not secn by the observer. This

is presently under investigation.

7< e L
Roger C. Grimm
S.A. Sanitary Enpgineer
) Enginecring Section
Research and Technical
Services Branch
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