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‘DATE ¢ November 2Znd, 1976
SUBJECT: CTFA Talc Methodology ‘

McCrone has performed a very useful service by comparing
and evaluating CIFA methodology.

Theiyr suggestions with regard to methodology and their
other suggestions should be discussed at the November 10th Talc
Sabcommittee meeting.
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. 3 September 1976

Dr. Norzan F. Estrin

LISA .
1133 15th Se., G.W.

kus sington, DC 2005

Dear Dr. Estrin:

As you ¥now, we, at McCrome Asrociates, have done ctiusiderable work om tale
and aspeciclly o variovs mineral isrmuricics in tale, As & result w2 have
caapmulated daza, proczdures (and prejudices) conce:ﬁ_nh these andalyscd.

T have recantly had occusion to look ar the propored CTFA praceduras for
astoscifors minezale In tale and can't  aelp - fceling that our routine
procedueres are, I regrer to say, comslderably more sophasticated, ince I
was abgut te commit  our cethods to a paper Jor another publication
‘funfortunately, for the FPA)-I felt that, as an  Iatellcerual ecerelse, 1T
wuld reezst the sne matericl as -a CTFA method, I am  enelesiang  this
herrendous  dedvment for your perusa] and Vrlp..l:h 2 1f yeu choose to
guisxly Sura it at the scalo.  Nore first, howsver, that I have Tetained
sema of the Teatures ef your methed Tthat I liked,

$c111, in cur thonds, the methods we propsse work very well. In additien,
they arz rapid and ressoackiy inexpensive. W ere Interasted in Improving
the ca-*,:eter.c.e of microanalysts gzenerally and, as you may know, teach about
40 courses & year in these procedures toth here and abrozd, As & rarcer of
Faet,' I leave this weskend where I will be taaghing 3 back-ro-beek eourses
in tha idadtification of asbustiforn minerals by the methods covered In the
infazous anclosure.

Saricusly, I don't propose wvou adopt these metheds fn the detail I've

wuzgzsted bus T do suggest thar you u—ge each uTE‘n rember to tcka sfeps now
T a.:| will iezd o thiir Zh.lity te mike such analyaes. The more each
cogpaay knows sboub che products it makes anu the zew marerials if uses the
baceer =bia w11l that <oz pony te ro .ray ouk of trouhle and represent its
best interascs  if e arises. Ve ean help hete :hrau;h our teaching
ar=. I sukgpent e ‘fer a coursc eicther directly through the CTFA ar
sizply to the member coopnalias. This course would traln one-or wore
auplifie? piersancirsts in gas company’ fn  thae use of che proposed x-ray
diffrastien and uspersia'\ staining mathods for the study af cosnetic nlc
and possible contazisating substancas,

We would further aid each company in setting uwp (purchasing, if neccesary)
the enu"""'\.ﬁ:, supplics anéd mdneral standards required for auch studiocs.
The wutire packege would include a one-week dintenalve course in Chickgo,
eval ua.t..on of the cazpzn: ..abora\:ory am. equipnent, furnishing setas of

2520 SOUTH LUCHISAN AVERUE « CHISAGD, ILUNSIS £0614 « 512 8427133 & CABLE: CHEMICRONE
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standard samples and test oacerfal and .a foilew-up over a several-donth
period of progress 4in each company by weans of -2 series of round-rebiz
sample analyses, We will saga off each <ompany when we are satlsfied their
personnel and equipnent can de a  professicnal jor of analyzing rale
simples. The eost of this package would be $1500 per compsny.

! ;

I look forvard to your response and hope T haven't scared yoo away.

Yours Sinceraly,

s Wi/l
Kalrer <. XeGrone

woM:edh
Enclosure
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¥ater Soluble Substances,..

Spectrun wizh no in-
dication of fereign
motericls

[i:3

-
DEPINITION: Cosret e Tile 5 a white, essencially olorless, finc powder,
nravcd from neturally oecurriug Tock ore, coasisting mainly ef
bydreeed  magnesium  silicate  having the ideal formula
hig [Sigo7 1 é)uwich lesser Jamounts of naturally assoclated
pi.ers;:'guch a3 galelte, chiorite, dolomite, kaeoldn and -
,magnesite, and contiining mno asbestes mincrals deteatedle by
x-ray diffrasticn. ’
AIE§T SPECISICATION HETHOD
Calor. siessmarinacsvaasonsn As spacified br the Heat 1 o 2 g
’ buyar and showing na ar 206°C
change cfter heating for § minutes
OO i iannsannancrorsarvons Le specified dy the CTFA G 3~1
) buyer
Tdantification vruresrvress Positive:
’ 1, Close patch to CITA CTTA G 3~1

2. {Alterpate) Close match ASTM D 934=74

Powder Diffraction File

Xo. 19-770, published

by ASD¥, showing the moat

intense refkections at d
volves ebour 5035, 1.53

cad %,59 A |

As specified bylthe buyer
- B Lo.

Passes test

100X chrough 180 mesh
Ux minimuz throuzh 200 mesh

Finar grades: as specified by
,the buyer

0.1% maxizum

USP TIX, page 487

CTFA C &1

USP XiX, pape 487

See test for
‘"Reactisn and Soluble
Substances''



Aciq Soluble Substances.... As speclficd by the buyer CTFA E 33-1

6.02 maxizunm

Loss of Ignitflelecerannnray _,5;01 maxinim TSP X1X, page 487
Arsenfe (a5 AS)e.eivererces 3 ppo maxicum CTFA F I-1, Parts
1-A ard 11
Leal (08 PUlewsuerssiannas 20 ppm maxinuz CIFA F 2-1, Parte
1-4 znd 11
Anpnibolescvciairaoneraarna ona deteared by XKD CITA J 4-1
(Asbestiform Tremclitc ar al)
Free Crystalline $ilica.... As speciffed by the buyer £5FA T 5-1 (STA)
{Quartz) : tlternare: CIFA J

&1 (Z=tay)

ACID SOLUBLE SUBSTANCES IK TALC

Princivie

& sample of tale is mixud vith diluzed hydrociloric zeid sad the

insoluble porticn is removed by ~ cencrifugation and filtration. The filtrare

ic gulfzrod, avaporated to dryness and igniced. The acid soluble matter ia

deternined fravimutrically as the sulfste.

APPATATUE

1. Controlled temperature water bath

2, Peaker, Griffia, 100 ml

3. Volumerrie flask, 50 ml.

4. Centrifuge

5, Centrifupa tubes (2), 30 =l

6. Oraduated Cylinder, 50 el

7. Siﬂtercé glass fumnel, ultvrs fine poresity, €0 ml {0.9 to 1.4 )
Cerning F36060-UF or eguivalent
Vaedun flask, 125 ql



9. Piperte, 10wl
19. Platinum or Vycor evaporating dish or ed@ivalcn:
1. Eydrochloric Actd, diluted, 107 v/v .
-2, Sulfuric Aeid, #iluted, 10X v/v
Prnc;éura" ' o
Welzh 2 g (£0,00L g) of sampla ings a 100 rl beaker, add 40 m
hdiin:ed hydrachloric acid, and place iIn water bath at 55° (#2.5'3), vith
‘odeasional s:;rring for 30 minutes, , Immcaiately‘temove beaker frém bachvnné
pour contents £nt3 a 50 .ol cencrifuge tube, winsing bealer ond stirring bar
with 2 to 3 w2 of discilled water, Centzxifuge at 5000 RPM for 30 minutes
(Note 1).

Filter supernatant through ultrafine poresity sintured glass funnel
ineo vacuum flask, using 2 t; 3 nl of distilled warer to rinse the centrifuge
tube‘&nd funnel, and uwsing cate ta svoid d2isledging the pachked :alc-at the
bottom of the tuba. Filrrite mast be clear (Nore 13, Pour £iltrzre Into 50
@l volumetric flask, vinsing with 3 to 5 ! distilled wvater. Adfust to
voluze with disrilled water.

Pipette 25 wl of adjusted filerare into rared, ignited evaparating
dish, Add 2 ml of diluted sulfuric acid and avapér.te to drynass.

Igniva ac $00° (£25°C) for 1 hour. Cool and vaigh.

Caleulution

I Acid sglubia Substances “edipght of Resldus in g x 200

Waiynt of Sample In g



Kern

1. Examina the :cn:&ifugeﬁ sacple cafcfully to assure grod clazicy be-
fore procecding with filrration. If ha_zixiess is derected, centrifuge the

sample for an additiensl 15 to 30 minutes as necessary.

ASTESTIFORM MINERALS IN COSMETIC TALC

The presenee of ashestiform miaserals Iia tale is dezercismad by x-ray
éiffraction with a-sensitivity of stout 0.5% by weipht. The miseral Identi-
ficntioni Is econfirmed and the asbestifurm habic Is deteroined by polarized

Iight wicroscepy with the added help furnished by dispersion staining,

1f »5.5% of asbescifora mineral 1s presear che sacpie is rejc::cé.
If the non-asbestiform habics are present, e.y., lizardite, antigorite, gru-
ner}:e. cummingtenite and reibeckite . the samsle passes. If <0.57 of the as-
besriform hahits irg prezent the samglg passes. (Kete: The polerlzing wicro-
scepe with aisqersign staining will detect 0.01% of any mineral with not core
than 30 minures gscdnndng time apd 1f the par:iclés*;re, at least, 0.2 = 3

b

=)



PART I — ASBESTIFORM MINERALS 3Y X-RAY DIFYRACTION

+
rizncipla

‘The x-Tay diffragcinﬁ‘me:had 1s based wupon the pripciple thit wh;n
a crystalling marerial 1s- placed I{n an X-ray beam, & portion of rhd X-Tdys
are diffrgcred ix each sec of atomic planes within theé crystal. The diffrac-
ted Tays strike a sc;ntillitinn counter .as r.hel gample is sesnned through a
pre;c:ibed angle with the resulring dcvuloPment' of peaks corresponding to
each Interplanacr distance {d). A p;ak wich & 4 value dn the range of 8.04 o
B.85 X for a tale semple is strorg evidence for . the presence of amphibole.

The limit of dereetion of arphibele by careful application of this mathed is

D.3%.

Appar-tug .

C 1. Xeray diffractometer, employing nickel-filreved copper K-alpha radi-
stion, horizesutal or vertical gonfomcter with vaviable scan epeed capabilicy,
suitable talc pellat sample holder, varisble speed rcénrder, electronie pancl
Ingluding ratematar, varlable atrenvation snd time constant setrings

2.' Eydraulie press, cap#ﬁic of attaining a preasure of 15,000 to 24,000
1b appiied to 2 3" ram

3. Morrar and pesctle or grimdismg =mill (Note 1)

4. Waring 5lendor, or equivalents hlender

5. Spax Mixer/Mill, or equivalent mechanical wixer

5. Sieva, 325-pesh ‘

7. Oprical nicros&opa (Note 2)

B. 1-1/4" pellet press

’



Reagonts

.

1. Scandard cale sample, containing no deteerable az=phibola mincrals

. .
‘2, Standard tresolite sample {at Jeont

5% purc}, may be obraZaed by

ordering from The Cosircuiric Teiletry and Fragrance Associaiion,
Inc., 1133 Fiftcentsh Street, W.W., Washimgren, D.C. 20505

3. Denatured echanol

« 4, Borie acid

Procedure

The procedure consists of scannisg {1°/nin) under othervise high

tivity cenditions, a -comprossed peller of the sample tale over the 2 range

from 4" to 54 (sboof 20 4 to 2.6 &) with Cu Kx rodiation. Chesk the

técorded trace for the peaks tabulated in Table 1.

¥

" TABLE 1

Possible Characteristic Strong Peaks in the ¥~Bay Spectrum of Tale

20, denrees P 1

6.31 }4.0
. 9.45 9,35
9,66 9.1%
1p0.352 B.40
10.5% B.40
10.55 8.38
10,81 8.33
12.01 T.36
12,04 7.34
12.20 7.25
12.51 1.07
18.99 4,67
19.32 4.59
19‘45, 4,36
15.48 4,53
20.49 4,33
20,83 4,26

1

3G

Migerzl

chlorite

talc

eummingtonite {asosige}
crocidolite

horablenda

crecoiite, actinolice,
anthophyllite

eunmingroaice
chrysorile
lizardite
antigorite
tale

tale

tale

tale

tale

tale

quartz



23.02
24,30
29,50
24,57
25,25
25,88

26,64 |

27.25
27.33
27.59
28,59
25.560
28,60
2863
25.77
29.16
25,55
30.96
31,60
31.76
51,82
. 32.18
32.48
32.63
32.83
32,590
33,09
33.15
33.19
35.60
35.85

35.04

35.56

. 38,49

39.40
41.50

3.86
3.586

. 3.63

3.62
3.541

3.343
3.268
3.26
3.13
3,121
3.12
W42
3.11
310
3.08
1.02

T 2,886

2.829

-2.814

2.81

2,778
2.75%
2,742
2.726

2,720,

2,705
2.70
2,697
2,52
2.50%
2,49

2.455.
2,337 -

2.285

2.182:

- 12
100

50
B0

100
15
30
50

109

Ly

33
100
70
1ao
100
100
20
100
100
60
70
106G
40
80
5Q

20-

§0
18
160
80

13
30

calcite
ehrysorile
lizardite

T antipgorite

thlorite -
apatite
quartz
tremolite
herndlenda
.:n:hopiiwllite
tremolite
tale
crocidolite
actinolite
hornbiende
anchopuyllize, gnosi;e
caleite
dolomite
chlorite
gpacite
coielte
apatite
amosite
nagnasite
eyocadolite
aparite
trowalite
aetinallite
hornblende
antigor{te
magnesite
lilzaydite
chrysatile
tale
:ai:ite

dolowite



£1.98 2,15 &0 Jzardice

42,99 2.102 43 mapnesite
£5.08 2.095 13 caleite
46,81 1.94 1z wipnecice
46,05 1.5%92 50 trezolite
48,65 1.870 4 fale
50.1% 1.817 17 quartz
30,55 1.E04 20 dolomice
31.16 1.764) 10 dotemite
51.25 1.781

\ 531,88 i.?qo 15 magnesite
56.2¢6 1.558 2 tale
$0.24 1.535 60 elrysetile ..
£0.41 1.531 70 lizardire
£0.50 1.52% 55 tale
£1.80 1.500 60 lizardice

Sore minerals, e.p., <carbonstes, quartz,. horobleade etc, have been listed
here not.bacause of any known harmful effects but because they may be ob—
gepved In ddle sanplas. )

Under idesl corditloas {,5-1.6% of all of che sbove minerals should
be _indicatcd by a possidle peak ia the &°-34° range. Appropriate peak re-—
‘sioés for the indicaced mineral should then be sganned ar 0.1%/pin as indi-
cared below,

Should the presence of a small peak zbova the backgreund “msise” be
in qqastion, it will be necessary to szatistieally evalvate the scan msde at
0.1%/uin in the suspactad peak 'zcgicn(sj. A timer/scaler is required oo the
electronic parel of the x~ray diff{ractoscter. In order for a poak te be sta-—
tisticelly signifi:ant, the pesak Intensicy must equal or eseced rhree scaand-

ard deviarions {37 } above the averagae background intvemsity (X):

R+ 3o = oinizmum peak Intensity,

¥ = average backaround count @ =i



Figire 1

"Pask" e oo oepn 1074 10.7

10.0 10.2 10.4 10.6 10.8 i1.0 *20
Exanple:
In Figuté 1.
Regien {*20) ‘ . Time (sec.)
Paak 10,40 to 10,60 120
Rackground N
Repion Ajeaseevesaaness 10,30 to L0440 60
Reglon Bavdieeanesssas. 10.60 to 10.70 &0
- Background
Pezlk Roglon A chibn A
10,40 o 10.60°22 1C.30 to 10.,40°28 10.60 te 10.70%26
tice sees. count time’ -acs, counkt . time gacs. counts
120 50,332 &0 28,784 60 28,506
120 59,870 ‘60 23,543 &0 24,368
120 €0,105 60 23,634 &0 28,204
" Average 60,102 28,787 28,35%
. : W= 38,787 F 25,359 = 57,146

(¢ 57,186 = 233 33 = 717

¥+ 33 =Y57,146 + 717 = 57,863

The actval musber of counts phtafmed for the inteprated peak inten-
sity wes 60,10Z; ctherafore, tha "suspect” peak Is statistically presenc in

the scan.”

Standerd Fropsration

* Dprimal inscrument conditions pust first be determined with the use
of sfnndanda conzaining 1.uz;‘b.zsz, 0.52 by weight of the suspected centami-

want prepared in a srandard talé which-is free of interfering peake,

-



Wedgh out oppropriate amounts QE the standard tale and the sineral
of incerest both of whick have been grouad to psss a  225-zesh  aleve.
Transfer ta a Waring Rlendar. Add 100 mi of ethanol toe the blender and
blend at low speed For 5 minures.

Carefully cransfer, with repeated cthansl washings, the contentes of
the blen&ur inte .a large beaker. Evaporate the ethanol on a steam bath.

Shaka the sample in a plastic wvial for 5 wminutes on =& Spex
Mixer/Mill to remove élum;s and caked Eanple resulting from the evapuration
of atﬁ;nol.

Datermine by micrascapy the hnnoganei;y of the prepared stendazd
provisus te tha x-ray diffraction analysis.

- Press the howogeneous standard into 2 11/4" peller wich a backing
of bowvie acld. Transfer 2 (#0.2) grac of standaxd to the die-holder and
evenly distvibute on a polished, scracch-free die. Distribute & (20.2) zraes
of borfc acid evenly on the tale layer. Press the mixepre into a peller un-
der coanditions suitable for obrairing a soooth plapsr surface (for exacple, a
pressure of 15,000 to 24,000 1t caleulared o a 3" ram has been fownd to pre-—
difce 5uicab1e‘pel}e:5). The resulting pellet must have a tale face vhich Is
free of £laws;.if nat, the pelict cust be discardad (Yore 3).

Sample Prepathtios

_?rcparc two pellats from each sacple in Fhe czaner described for
the standard pellets, Hake' & qualitative ccan from 4 to 36726 ox cﬁé of
thesa pellets to ascertsin the presence of non-tale minerals having Interfer=

ing peaks.



Instrerentation

Insz;gncntal varisbles ore ochmized on the 1% standard.  Lower
standards ave thea analyzed wmder thz'ép:iuur.. eonditions teo dater-
mine the lower Vl‘cvel of detwerion, Of-major. impoarcance in  obtaln-
ingz =axizum Instroment s_ensiti\{ity a.r.e z slow diffrgctome.:et spoead
cocbined with :5-.%}:"'.1:1]:1:: recorder speed, ond higﬁ a::enua\:':';on cam~
bined w..-ir_‘n: a scaristicaily aeccentable timc consvant on the ratome=
Under appropriate iastrumental rcenditions thc'pcn'k di:;{i:‘.nad for the
0.5% standard should be detectable-above background neise as shewn

in Figure 1 for tremolite.

Typleal instrmumantal condiciions employed for the Siemene Diffrac-

tomeLar (Hcéel Fo. M386-X-A4), and Counter and Recorder Unit (Type T) are!

M

Radintion: Cu with Xa filter ot 40KV and 24 md
Tivergence slit: 1° Recadving s14t: 0.2 mu (.007")
Goniometer shecd: 1/1G°22/minure
Recordar spead: 300 mm/houer

zrenuction: 1 x 103 Smpulses/second
Tice constant: T () = &

catistical errer of 1.1% under these conditions

Rise Tipe = .18
Atteaustor = 20

. LT




PART II; ESzESTIFORM SMPUIZOLY MINERALS EY POCLARIZED LICHT
’ ‘Htcﬂndcnm 1B DISPERZION STAININ

Apparicus

1. Polariziug wicroscone. Best r,cs'ul:s will be chtained £f the dascru-
ment 1ncludes the followinp:

| a. Individeally -eentering objacrives or centerable srage
b. ZLertrand lens
¢. High-intencity lizht source
d, Cemtering condenser/sulspage

2, Dispersien staining device (¥ote 4)

3. Vaouum filgration equipment, fneluding elther a. porgelain cane with
glass fiber filter wmat or a porous plass botzom cup -

Redgente .
2. Cargille ivmersion liquidst np 25, 1.550 (2 serfes); (Kote 5)
w605 o x )
22 1660 (R ")

- R a0 ")

Optical Mieroszony and Disterston Stainine
P =

Corefully adjuost the dispersion staining objeetive for opricum
viewing le central stop colors. Tue microscope Is first arranged for Rghler
f1lunination: l;mp irts (ficld dlaphran) in focus In the field of wiew; ia::_"t
filament in focus in obiective back foeal plare, Zhe lemp, if movable,
ghould be placed close ro the mirror so that the image of the lacp filamen
is a5 small as possidble in tha obiective back foeal plana. This aleng with

overvelting the lacp by 15-257 and resoving the dayiite bilug filrver will

ensuze bright central stop colors and detection of submicreneter’ parcieles.



The s;ége should next he Feiéercd and the ccn;fal stop should he‘prac;sély
centerad wirch Fe;pec: to the image of the substoge iris (apercure ;iaphraa)
in the oblactlve §qu facal plane. The substage . iris is then closad just
behind cha zentral stop and the Bertrand leus (oé equivalent viewing syEtem)
i#l raFaVed- * The preparation 18 scanned for la colors in the visible;

erizdecl 'scuir- of an area or of a given particle Is carried out with the

fleld diaphram ncafly closed around the center portion of the field of view,

Tdonrification of mon-tale mineraly by dispersicvn strininc,

Y¥ount a reprcsén:ative-:ample (about 0.1 wg) ia the Iollowiny Car-
gille zefractive dndex 1iquids ond exAmine caréﬁully for nog-tale subg;unées.
The p{r:icles are mounted in the drop of Cargille liquid berween s$lida and
covarslip. “The particles gzre best dispecged by sliding the ecoverslip with a
rotary wation of a pancil- eraser “gripping” ‘:He'covcrslip.. The fiﬁ;l'pvgp
should be thin an% the caverslip should be parallel to the slide (this sveoids

a "priss" ghaped prep thar will dJdecepter the dimage of the sudstape iris

reletive te the central stop)}. The slide and coverslip must be carefully

cleaned beiove wse and thae pencil ergser must be. -dipped iIn diluted rubber

ce=ent and dried before usa to aveid transfer of particles to the top of the

coverslip. The minerals to bz checked for includes




? Chrysotiln
Idzuréite
“hatiporite
Chlorice
Cuarte
éalci;e
Dolomite
Hazndsita
Vornblende
Forerexrita -
Tale
Anthothyllige
Tramolita

Actinolite

Anosite

Crocidalice

Curmingtonite

Greawrite

Glauconhane

Richeckize

Refractive Indices

o or & 5

1.543 -

1.545 -

1.564 =1.566
1.600 1,603
1.544

1.658

1.67¢

1.700

1.655 1.665
1.640 1.656
1.560 . 1.589
1.525 1.635
1.55% 1.612
1.628 1,650
1.648 1.658
1.680 1.706
1.630 1.640
1.695 1,764

T Oor £

L.574%

1.713
1.64%

1.710



”ﬁg;ﬁ ir nakiﬁg,sure of the identity of a given mineral. One sheuld lock for

Minersls, espesislly silicares but also the isencrphous series eof
carlondtas (calcite, &nlori:a. sugnesits ctc.)- vary., in refractive index.
Figure 2 a. snd b, show average indices for the mimarals whish might bo found
ia taie. Generally, the dispersicn staininz corves for :heselminerals movE
parallel ro themselves as the compasition changes,  The p%refringencc valucs
{~~E, E+a and cew} will gemerilly Tezaino nea:ly|€obs:an: for = given mineral
although the Indices thexselves may vory cunsi?éfnbly.

The cordinztion ef crystal morphology. ‘and DPtiFS 1s also a great
different vieés'oflélgivgq nineral 3?€f°f vary the view on a single crysral
by tapping geatly on the top of the coversiip with & peedla. JTo this uvay
feherlike talc platas on edge can be tipped Into the plate view and quartz
¢an be made ro show ¢ as well asz w. i .
Toth morphology ané.optics are aoted ' in order te ideatify the
asbestifors - minerals. To he asvestiforn :aqui%és that thay be Eibers, not
slivers, =eakurin3 <3 yu.in dia:etuf. <30 pm in lenpth a=nd have a laength to

width ratio of ar least 5il,

Framine the éamdle ot ashestiforn or fibrous wmphibole minerals

In oxder for am amphibole wminersl re be considered ashastiform or

fibrous ic muet meer the following OSHA definition (Reference 4).

I. Porticles wus: appear ro be fibrows rather thzm as erystals or sli-
vers,

2. The maxmimm dizneter of a fiber fo ba counted 16 3 micromerers.

- 3. The maxihuﬁ lengzsh of a fider to be counted 30 micrometers.
+ 4. The lengrh to width-tatio must ba 5 or wore co I, .cthar d&, 5 times
6r more longer than wide, *




5. The separate or individuzl fiters must contain fibrils or the "bun-
die of wticks'" effect, unless they are at a nop-divisible stape. A

fibril cunnot be subdivided and would oe counfed, 1T it meets the
other eriteria. The lengch to width rario of 5 or wore to 1 s nes
meant Lo izply that other psrticles sze not hazazdous,

The analysis proceeds by mounring the sazple in suceessive Cargille

liquidy with identification of each mineral shbviug visible lu colors in esch

liguid. The first ligquid is np = 1.550

Caraille hith discersion ligufd n?s = 1,850¢:
n L

A re?reéentativa sarple, zbout 0,1 =g, movnted in rhis liquid wilii
show c;arncteristic ) colors for any of the follewdng: tale, quarti; chryso-
tile, lizesrdite, antigoerice and »any fibers (paper, silk, viscose raygg,and
humen hair  ete.). Ihe crystallqgraphic data in Fizure 2 should easure fdea~
tifica;ion of meet of those substances or allow the conclusfon that any otker
eubstance showing <olers in this liquid is not one of those Iisted (Fipuce

2}. Characterizarion of this oxtraneous substance will ofted be passible by

referring o the Fartfele Atlas. -

Carpille Riph dignersicn 1inufrd qés = 1,855:

‘ Chrysotile and all cother substances pivicg dispersion staining col-
ers in liguid 1.550 will B¢ white or pale blue in 1,6G5 (Flpure 4). Talc is
the only Eubsfancc Iin this proup that shows 2 10 clese o the visidle (ca TG0
nm). Al tale plates show both n's {E & ¥} close ko 1.645 in the red Thence
the ceatral stop showd a pale blue In 311 dircetions lying in the tale plate
and white corresponding to the o directicn. Other minerals showing celors in

ny # 1,605 include trewolite, chlorite and actinolire (Figure 3).

carpille Lieuid o = 1,660 (LT gerips)

Hon-talc minerals showing dispersica staining colers in Ty 1.6ED
include aectinolite, forsterite, hornbleade, calcite, curmirgtonite and dolow-

mite (Flgure ).
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Fipure 4., Conttal stop dispersicn staining colers im Cargille
Iiqukd o - 1.605 (N0 series).
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Fipure &. Contral stop dispnruiog.stnining ecolors in Cargille
ligquad ap = 1.700 (U sories).



Csroille Liratd n = 1,700 (M saries) -

Minerals to look for in Ty = L.700 include eummingtonit&.rgrunc-

rite, crocidolita and maghosite,
8

Asbosciform Amphibole Present” or as MAshentiform Armhi-

It is imperative that both dispevsion-staining eoler and filrous
norphology eriteria be sat{sfied before identifying‘a particle =5 asbestiform

a=ghiha1e, since other substances wmay show colers -similar to those deseribed.

“Wotes .
1. Talss to be anrlyz:d and the standard rfinernls vused o prepare
standard saxples twst be -325 mesh (waximum particle size of 44 mi-
crosmetera). Te'mar Analytieal Hill (Model A-10) im recermended.
It is available from:

Tekmar Company .
P. 0. Dox 37X?2
Cincinaaci, €1 435222

2. Tt ig inportant thar the horogeneity of tha prepared rale-rromolite
standard ssmples ba verified by eptical wmicrozcepy.

3. This reguirerent iz criticel since excessive surface scateer will
,cause aounormally hizh backgrouad counts.

4, The omly commercidlly availuble dispcrcioé staining device is seld
by: ’

Walter O. MoCrone Associaces, Ine.
25820 Ssuch Michigan Avenue
Chicazo, IL 60516

5. Availavle fro=:

R, P, Csrgilla Laborateries, Ino.,
Cedar Grove, X 070G9

or from labgratory suppliers
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