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“NIZSH procedure is good, but: must be refinéd so a5 to .discriminate

; 731 au& art stressed the 1mportance -of crystallegraphic identification
CZsr dLst11’ulshxng asbestos from nonasbestos materizl. He ¢laimed
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pril ¢, 1979, I attended an ACGIH Symposium on techniques for

i airborne asbestos dust. After some opening remarks by
raver, Chatrman ACGIH, the objectives of the program were
by Jemes §. Ferguson of NIOSH, the program chairman. ' The
s were to discuss the following: '
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tification of sbest05° finding a practical,
~gifactive tschrique :

{2) The ..IORH method, an evaluation not identification
technique.

{3) Mathods of amalysis now in use.

{£) a.>2stos in schools

{5) 1iIasulators in industry, hair dryers, etc.
Sosakers scneduled to speak in the morning iancluded ¥alter C. McCronme,
Yzlrone Resezrch Inst., Dr. Voelkar A, Mohnen and Mr. Roger Cheng

;.-.".k., pr.” Eric-Steel, XN.B.S., Willard Dixon, OSHA, Lan Stewart,
vcCrone, znd Steven Bayer and Dick Coupell, NIOSH.

Wzlrer YcCrone-spoke about opiical techniques. He claimed that the

Sztween .asbestos. and- otber'beers. “He- discussed d1snersxan staining

o . .
that ths STM is not '‘able to detect fibers less than 3I00A in width.

of the National Bureau of Standards discussed the use of
ticazl electron microscope. With this technique resolution
t as well as identification of serpentiae from amphibole
=y
pt

v be accomplished. Small fiber morphologv may be seen
ectad area x-ray diffraction (SAED) as well as chemical
or. using the elactron diffraction pattern (£DS). Although
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£ a1: identify most fibers, the polymorphs of the same
ineral (Le., antiguerite, chrysotile), can not be

d. SE¥ is also quite costly, and a quaﬂdardized tech-

actical time problems must be resolved,
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Zraa XI0SH has developed a spot test [or identifying
: The test is actually a screen for the presence of
s . T~ date, there have been no false negatives from 150
es testzs. A copy of this relatively simple screening test is
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rd Dixon, OSHA Analytical Lab, spoke about quick tests which
be done in the field to readily identify whether asbestos
esent. fome examples he gave were that fibergiass melts and
a crinkling noise. Fiberglass is also easier to grind withk
and pestle than asbestos.

vseiner Mohnaz's main topic of discussion was the importance of
Zzsaribing “=e relationship between the mass of asbestos dust to the
Zibers -present. He stressed that an adequate fiber size distribution
relating particle size to mass is of great importance when determining
~ezith effeczs from exposure to airborne fibers. 4n EPA round Tobin
arimear was coaducted in which sevan well known laboratories were
given the task of analyzing the'same air filter sample. Each of the

" ladoratories. came up with-different results. Mohnen stressed that

scme means of standardizing asbestos fiber determinacions was necessary.
17 tnese hignly reputable labs showed such disagreement, what kinds

o7 results czz we expect from other labs lacking in their expertise,

s panel discussion with the various speakers was held in the afternoon,
snaired by E:znjamin Levadie, State of Vermont. He began the discus-
sion by askinz for an honest definition of asbestos. He also asked
:m2 acdience to consider which forms of asbestos were wost hazarvdous,
serpeatine or zmphibole. Although amphibole is known to be wvery
= zzardous, this variety comprises only 5% of the asbestos which is

¢. Tne serpentine variety whose health effects are not eantirely
srstood coiprises 93% of the asbestos which is used. Questions
=2 came fro= the floor concerning the rational for the current
zspect ratic usedtforiiiber counting. A suggestion was that
'l ohvsiolegically active fibers ought to be regulated.

‘Zzch panal mzmbar was then asked to comment on which analytical
tezchnique.is Dest and how it should be standardized.

Iron2 comzented:-that ‘the problems are not with the methods, but

th.the ansivsts. He claimed that an optical crystallographic

~sthod was the only way to determine the crystzllographic mineralogic
o

Yarazn didn‘t recommend any tachnique and wished to leave the standard-
izazrion of =2:thods to Willard Dixon.

Sizan mads the recovmendation that standard asbestos fibers for
czlibration turposes be made aveilable through KBS. He suggested
Tiald bv fizld instruction and analysis during counting procedures
=s srandaréiz2 the KIOSH method and to employ dispersion staining
= 2ch
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1084 course in phas- contast microscopy
aining individuals to count asbestos
¢71. Wiether or not this method
ras standardized it to the hest of his ability.

r, who runs ths
< o> has beun tr
ro manner sinc2? !
-

s comment wes that one technique can aot ba used for all
The technique tc bz used should be dependent upon the type
to be analyzed.

3

ndardized or best mesthod for the identification and evaluation
borne asbestos was decided upon at this symposium. All the

ds discussed had vario.s dravbacks including time, cost,

acy, and reproducibility.

(nd
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attendees I spoke with, however, meantioned that they
ng the McCrene zourse in dispersic. staicing.

7- summary, tne symposium was informative both in terms of the
dissussions of the various techniques available for asbestos iden-

. fication as well as the problems associated with those techniques,
those problems were not resolvad.
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Test for Screening fsbestos (L”azw Covpmed/
' Af"?ﬁ:\

ﬁ. TECOPE-AHD“APPLICATIOR

his colorimetric test is applicable to the detection of magnesium .
. (11). and iron (1I) from asbesios in bulk samples. These sar ?1es

:1nc1uﬁe sprayed on asbestos as well as ceiling tiles. The K* test

is simple and can be readily used in the field to screen for the

presence.or absence of asbestos.

11. PRINCIPLE
The K2 & test is.based -upon. the formation of color. comp]exes w1th Mg*z
and Fe*¢ released from.asbestos. The Mg*e L5rom chrysotile is’tomplexed
.with p-nitrobenzeneazo- -a-naphthol. Tha Fet frcm trocidelite and’
amosite is complexed mith 1, 10- phcnanthrol1ne. 2§1t1ve test+2

jndicated by the formation of colored compiex’ for Hg andlﬁr F
”uiu indicates possi ible presénce of asbestos.

, and

1317, INTERFERENCES

"% The 2 test is a colorimetric-spot test for-g
- specific for asbestos.

*2-and.Fe*2 . and: is not

. The bulk sample may contain Fe corpounds other than asbestos. Without
treating the sample as in the Procedure, the color .orr1ng reagent is
" added cwrectiy to the sample. If red coior forms, Fe is present as an
. “interference and these samples can be washed £1Lh water prior to the
‘test-to-eliminate the interference. In the K* testy plaster {CaSQ;!
interference s removed from' the sample prior to the ‘Mg test.
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”'NSiTwVITY‘fPRECFSiO-' AMID ACCURALY - R

_;th tho gﬁycerxn"?tiia‘mﬂnu ‘the dutect10n 11n1t‘55*a§bu% 2 mg¢3¥3

ar10u§'fﬁeld SR, hles tested 52 samples or
n;jfxed by Lho" test as. to ether asbestos was

;elergron‘mxbroscopa
YAPPAQATJSr
. Teflon dish
.. ‘Microspatula-or g]ass rod

Dropping plastic pipet

15 mb dispasable plastic begzuar

25 pm <ize 0.8 um membranc filier
© 25 rm Swinnex filter hoidar znd ge
13 nL dispesable plastic syringe
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(£ VIL REAGENTS (Reagent Grade)

1. Phbsphoﬁic-acfd, cdncghtrated; ' ' ' :
2. 10K sodium. hydroxide - Dissovle-40 g of NaOH in 100 mL of water.

3: Mg Reagent - Dissolve 1 mg of pfnftrobénzenéazo4asna§hth01 in
~ 100 mL of 2 N NaOH. Age at least a day. This reagent is stable
~ over a month, ‘ “,” -

,4.’~Hydrof1uoruc acid - Dilute.20 ml of HF‘uxth 20 mk: of water [
~Add. 0.6 mbL of concentrated HC] ’ ; ‘

:EEL“Fe Reagentv— ‘Dissolve 2 g of 5 10-phenanthr01fne in 50 mL of
- ethanol.. Th1s reagent. is- stabl° over a. month i

',6._;Glycor1ne, reagent gradn"
 Zif?BsubPe de-wanized waxer¢:

OVILL PROC’DUR:

vA Magnes1um Test _

f?P1ace ‘@ sna1l Doru1of o ;mele 1n a: p]astlc beakO*'

. Transfer’ filter.to 4 Teflon dish

CONFIDENTIAL
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2. hcd e drop of H, PO, ar” mix well by grinding the sample with
e spatula.

3. AZd 2 drops of 10 N {50H and mix well.

4. #dd 5 drops of Mg Reagent-and stir briefly. Note any color
change.

5. Add 5 more drops of Mg Reagent and observe the final color.

6. A blue color indicates that chrysotile-may be present.

7. Mo color change with Mg Reagent inidicates the absence of
chrysotile. Even though amosite contains magnesium, this
test does not preduce the blue coler. The iron test would
produce 2 pos1;1ve reaction indicatiag the presence of
ashestos.

8. <Check for Mg interference as in Section III if poqutlve
result is obtained.

B. Iron Test
1. Place avsmaii portion of sample on 2 Teflon dish.
2. Add 2 drop of HF solution and mix well.

3. Add 5 drops of Fe Reagent and observe the development of
- red color.

‘4. - The red. ccior zndxcates«that amosiie or crocidolite may be
present. .

- .S.'”Checr for iron sinterference as'in Section 111.
“C. Totes

. If both tests give-negative responses there is a Tow probability
that any asbestos is present. Once the prasence of magnesium and/or
“ivon is indicated, Ffurther cenalysis if needed is done in the lab-
oratery to confirm, identify the type, and guantitate the percentage
of asbestos.
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Caution: Asbestos Dust. £ scriptographic bookiet by Chanding L.

“Bete Co., Inc., Greenfield, !l2ass. Prepared in cooperation with
U.S. DHEW, PAS, CDC, National Institute for Occupational Sefety and

Health, Cimcinnati, Ohio (1973).

Fritz Feigi. Spot Tests - In Inorganic Anaiys®s. Transiated by
Ralph E. Desper.  5th Edition. Elsevier Publishing Company,
Amsterdam. (1958) p. 225-227.

Walter S. Kim, James W. Cartzsr, I, and Richard E. Kupel: Quick
Screening Test for Asbestos {¥° Test). '.S. DHEW, PHS, CDC, MIOQSH,
Cincinanti, Ohio. To be publsihed in AIHAJ.

“Halter S, Kim
Richard E. KupeT

" .S, Department of Health, Lducation, and YHelfare
Public Health Service
Centar for Biseasa fontrol
#ational Institute for Occupationzl Safely and Health
Di..sion of Physical Sciences 257 Engingering

., Measuremeat Support SBranch

“fincinnati, Ghio 45226
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