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MEMORANIDUM

TO: The CTFA Talc Subcommittee
FROM: Noman F. Estrin, Ph.D.
DATE: November 2nd, 1976

SUBJECT: CTFA Talc Methodology

McCrone has performed a very useful service by comparing
and®evaluating CTF/7i methodology.

Their suggestions with regard to methodology and their
other suggestions should be discussed at the November 10th Talc
Subcommittee meeting.

NFE; ]
Attachment
cc: Walter C. McCrone

PLAINTIFFS
EXHIBIT
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wdier c.mecrone associates, inc.

Fiva 1
4 S s g e Y r
- COATULTIMG U THAMECROANALYSIS « "ECROSCIPY « SH AL PART.CLL PROBLIKS + SOLD-5TATE CHAMISTRY

i, b
'3 September 1974

Br, Norcas F. Estrin

TIFA t

1133 15tk St., &.W. T
Washingron, DC 2005

Dear Dr. Estrin:
As ymi wogw, we, at McCrone Asrociatas, have done cousiderable work om tale

and aspeciclly on verlous mineral isvuritics im tale. A5 & result wz have
=ulated data, procaduras (and prejudiccs) concecnding these analyses.

.

I have recently had occusion to look at the propored CTFA proceduras for
astesciforn mineralr in talc and can't aelp  fzeling that our routlca
prosedures are, L regrer to say, considerzbly mere eophustizated. inca 1
was about to commit our ssthods te a paper Jor onather publizacisn
‘(unfortunataly, for tha FDA).I falt tiakb, as oo Intellcctwal @ierelre, T
wuld recast the s.mwo matericl as a CTFA method, I sm  enclosing  cthis
horrendous dosumeat For your perusal and  avaparhize IE yeu choosz to
Swrn it art the sra%s. Xocte Tirst, however, that I have rerained
saze 0 the Teatnres of your method ‘thet I liked.

8ti1l, iz cur hands, the wethods we propase work very well. Ia addiciem,
they ara rapid apd reasoucbly inevpansive. We sre interected in ioproving
the ca;-.ﬁe:enca of mieroanalysts zasnarally and, as you may lknow, teach abour
40 courses a year in thesa procedures botl: here and sbrocd. As a mattec of
faar,' I leave this weatend where ¥ will be teaching 3 bzck-to-back courses
4in tha idencification of asbestifora munerals by the mechods covered in the
dnfacsus anclesure. .

Sarjously, I don't -propdes wou adopt these wmeshods dp the cdetail I1've
Luggested but I do sSuggest that you urge each GIFA rember to toka steps mow
tiar wiil iead co thelir Jbulity o . such analyses. The mmre each
compazy knows about the products it makes anu the raw macerials it uses the
becter =hld will that cozpopy be te Jtay ouk of trovble and represent its
best dinterasts if troudle Wo can help here chrough .our teaching
arD. I svpger ffer & coursce edcher direerly through the CTFA ot
sixply o the capannes,  Thls course weuld traln ocoe-or mwore
qualified micrcaniirsts 4n gach companT I the use of che propesed x—ray
diffraction anc persian staining mathods for the study of cosmetie tale
znd pogsible contacinaring sulstances. N ’

We would fusther aid each company in szetting up (purcliasing, if necessary)
the aguimmone, supplie¢ and ndneral standards zeguired for such studles.
The :mtire package would fpciude a ome-week Intensiva course In Chicago,
evaluation of the company laberatory and equipment, furnishing sets of

2520 SCUTH LUCHIGAN AVERHE « CHICAGD. ILLINGIS £2616 « 512 42,7150 « GASLE: CHEMICRONE

%r. Yorman F. Estrin
Poge wo

grandard samples. and rest wmaterial and . & follow-up over a severai-oonth
pariol of progress iIn each company by weans of a series of Tound-rebia
sample analyses. We will sign off each dompany wihen we ave satisfied their
personnel and ecuipmenc can do a srofessicnal job of amalyzing talc
gimples. The cost of this package would be $1500 per cempaay.

I look forward to your response and hope I haven't scared you away.

Yours Sincerely,

e W/

Walcer €, Melrone

Woiiedd
Enelasure

Goodhue WCD 000205



DEFINITION:

COSKRETLC TALC
.
Cesrmeric Tele Is a white, essootially oderless, fine powder,
seound from pziurally oscurriug rack ore, consisting mainlv of
hydreved rmagnesicm  siliezte  haviang the ideal formyla

by [s'igo,, 1~ _(OH{’)‘.with lesser dmounts of maburally asaociated
=i er:x-:"gu-:h as

x=ray dlfiraztion,

ealetta, chlorita, dolomite, Raciin and -
 megnesine, and contiinizg ne asbestos minerals detectable by

TEST

EPECIFICATION

HETLOD

Loloz..us

Odor ey nsnevromanans e nonn

Idenrificarion.causassneids

2 1 <
LESTT e esrisannuinmmmrrenin
later-Soluble ITOR:ivewcsvs

Screen Testuaresonsraarruns

.

Water Soluble Substanceg...

As sapacified b the
buyer and showing mo
change—wfter heating

Le epacified by the
buyer

Positive:

1. Glose mateh to CITA
Spestrus wich no in-
dication of foreign
seterdcls

or

2. (&lternate) Clome match
Powder Diffraction File
Ra. 15-770, published

Heat 1 to 2 g
ar 20L°C
for § minutes

CIFA G 3-1

CTFA G 31

ASTM D 834-74

“by ASTH, showing the mast

intense raflections at d

volves =bpur §.33, 1.53
cod 4,59 A

As specified by the buyer
Do.
Passea test

1004 chroush 180 mesh
GC% winirmu= through 200 mesh

Finer grudes: as specifled by

0,12 maxizum

USP IIY, page 487

CTFA € 6-1

USF XAX, pape 487
See tost for
"Beaction and Soluble
Substancea'

Acid Soluble Substances....

Loss of Ignitionesvrvevuess

Arsenic (as AS).rvvrarrecee

As specificd by the buyer -

5,0% maxirun

| 5.0% sl

3 ppo maximun

CTFA E 32-1

USP xiX, page 457

CTéA F 1-1, Parts

1-A aznd 11
Leal (a8 Pblawseeirrrarnnes 20 ppu zaxizum CIT4& F 21, Parts
1-A and 12
Aphibolar. coeaiyecncnaanay Yone detected by XRD CITA J 4-1

(Asbestiform Trewolite et al)
Free Crystalline Silica.... As spedified by the buyer CTPL F 5-1 {5TA)

{Quartz) Alterzete: CIFA J
&L (¥=ray)

ACID SOLUELE SUBSTANCES IN TALC

Princliple

& seople of tale is mixud with dilured hydrechleric arid and the
Insoluble porl:im is vemoved by ~ cencrifugation and fileratiom. %he filtrate
is sulfated, evaporated to drymess and ignited, The acidé scluble matter is

determined gravimotricelly as the sulfata,

AEEHEA’\ tus

1. Controlled tempetatuke water kath
2; Beaker, Griffin, 100 ml
3., Volumerric flask, 50 ml.

4. Centrifuge

B 5, Cenrrifuge tubes {(2), 30 mwl’

6. OCraduated Cylinger, 50 zl

7. Sintered glass funnel, ultra fine peresity, 60 ul (0.9 to 1.4 wm)
Corning 3B060-UF or equivalent

8. Vacoum £lask, 125 mi
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d. Piperte, 10 @l -

. Placinum or Vycor evaporaring dish or eri'qiva.lent
Reazencs '
. Hydvochloric Acid, dilured, 10% v/v .
2. Snliuri? Acid, diluced, 10Z viv

.

quce:!urev
: Welzh 2 g (+0.001 g) of sample fnto a 100 wl boaker, add £0 mi
diluted hydrochloric acid, and place in water bath at 55° (:2.5°C), with
secasional scirring for 30 ninutes, , Imea:‘.atel:{'remove beaker from bath-nm.i
pour comtents ;n:c; a 50 -ml centrifuge tube, Tinsing beaher and stirring dar
with 2 te 3 nl of distilled warter., Centrifuge at 5000 RFM for 30 minutes
{Noze 1),

Pilter supernatant through ultrafine portosity sintered glass funmal

inro wvicucm flesk, using 2 to 3 ml of d4iptilled water £o rinse the centrifupe
tube ‘dnd funnel, and using care to avoid dislodging the packed tale at the
bottom of tha tuke. TFiltshte mast he clear tiote i). Pour filtrate inte 30
™l 'UD]l.l::etzl‘ic flask, ri:singlwitix 3o 5 wl ddstilled water, Adjust to
volume with dfscilled water.

Pipette 25 wl of adjusted filtrate into tered, igalted evaporating
disk. Add 2 md of diluted sulfuric #efd and evapérite to dryness.

Ignice ab £00° (£25°C) fov 1 hour. Cool and waigh.

Calculacion

T Acid Soluble Substaaces Vaipght of Residue in g x 200

Weiuht of Sample in g

Note
.

1. Examine the centrifuged sample carefully to assure good clazity be-

foxe procecding with E£ifltraedon. If P.qziriesu iz detecred, centrifuge the

sample fer dn additional 15 to 30 minutes as necessary.

ASBESTIFORM MINERALS IN COSMETIC TALC

The presence of asbestiform minerals in tale is decercined by x~ray
diffraction with a-sensitiviry of abour 0.5% by weight. The eineral fZenti=
fication \ Is coofirmed and the asbestiforn habit is determined by polarized

light microscopy with the added help furnished by dispersion staining.

If »0.5% of asbesciforia mineval 1s preseat che sacple is rej.::r.ed'.
If the non-asbestiferm habits are present, e.g., lizardite, antigorite, pgru-
nez‘iv:c, curingtonice and reibeckite . the sample pagses. IF <0.5% of the as—
bestiform hahite z't.e present the s:n.-.plg_ pasBes. [(Nore: The polarizing mdero—
scope with d‘isr_:e:si.an staining wil) detaet 0.01% of any mineral with not more
than 30 minutes scacning time and if the parciclés are, at least, §.2 x 3

3

.}
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PART I— ASBESTIFORM HINERALS 3% X~BAY DIFFRACTION

+

‘The x-ray diff:ac_tioﬁ- dethod Is based upen the principle th:t vhen
a erystalliné material is- placed in an x*ray'bcam. a portion of the X-Tays
are diffracred 1'5): each sec of atomic planes within the crystal. The diffrac-
ted rays strike a sc;lntill.a.tion counter &8 the sample is seanned through a
pre:'a::'ibed aaple with the rasulting devalopm.ent' of peaks corrosponding to
each intarplanar distance (4).° A peak uith a 4 value in the range of 8.04 to
B.85 1 for a tale ssmple is stromg” evid@Ece for . the presence of amphibole.
The liclt of detection of azphibele by careful lapplir.ation of this morhod is
0.5%.

Apparutus i
. 1. Teray diffractometer, employing nickel-filtered copper K-alpha radi-

aties, horizearal or vertieal gonfomuter with variabla scen speecd capabilicy,
sultable tale pallat sample Lholder, vardable spasd raénrder. electronic pasel
Ingluding ra-temetcr‘. variable attesuation snd time constant settings

2.‘ Bydraunlic press, capahic of attaining o pressure of 15,000 to 24,000
1b applied to a 3" ram

J. Horrar and pestle or griamding mill (¥ote I

4. Waring Blendor, or equivaleas blender

5. Spex Mixer/Mill, or equivalent mechanical wixer

6. Siave, 325-gesh N

7. Oprical nicros;:opr: (Mote .2) .

8. 1-1/4" pellet press

Reapents T

1. Standard ca2le sample, containing no decectable azphibole minerals

2. Standard tremolive sanple {at leane §5% pure}, way be chrafned by
ordering from The Coswmetric Toiletry snd fragrance Associatioa,
Ine., 1133 Fifteenth Street, N.W., Washingrten, D.C, 20505

3. Denatured ethancl

© 4. Borfc acid

Trocedure

The proccdure consasts of scanaing (1*/zin) under othezwize hLigh
tivit; conditions, a -comprossed pellec of the sample tale over the 2 rpange
frow 4 to 54% (aboct 20 & to 2.4 4’;) wizh Co K« radlstison. Check the

récorded trace for the pedks rabulared In Table 1.

" TAZLE 1

1]
Possible Characteristic Strong Peaks in the ¥~Ray Speetrum of Tale

20, deprees é, & 1 Minercl
6.31 4.0 8G lorite
. 5.45 9.35 lag tale
2.66 9,15 20 cumringtonite {amosite)
10.52 B.40 100 erocidolite
10.52 §.40 100 horvhleade
10.55 8.38 100 trecolite, actinolice,
anthepryllite
10,61 8.33 160 cummingtoaire
12.01 7.36 100 chrysorile
12,04 - 7.38 100 Iizardizte
12,20 7.25 ito antigorire
12.51 7.0%- 8 tale
18.59 4.67- & tale
19.32 4.59 45 tzle
19.45 4,56 25 talcs
19.48 4,53 12 rale
2D.43 4,33 1 tale

20.83 4.26 33 qUaTIT
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23.02
24,30
25.50
24,57
25,23
25.88

26,64

27,26
27.33
27.59
28,59
35_60
28,60
28.68
28.77
29.16
15,55
39.56
31.60
31.76
31.82
. 32,13
32.48
32,63
32.83
32.50
33,09
33.15
33.19
35,60
35.85
36.04
36.56
38,49
39.40
41.50

3.86 s 12
3.66 100
3.63 60
362 60
3,541 80

- 40
3.383_. 100
3.268 75
3.28 0
3,23 50
3,121 109
3,12 40
3.1z 53
311 100
3,10 70
3,66 100
3:02—— —100
1.885 100
2.829 20
-2.814 100
.81 100
2.778 40
2.75% 70
2,742 100
2.725 40
2,720, 0
2705 50
2.70. 30
2.697 20-
2.52 20
2.503 18
2,49 160
2.455. ‘80
"2.337 - 2

2,385 ,. 18
2,192 30

ealelife
chryseeile
lizardite

© antigorite

thlorite -
apatite
quartz
tromolite
horndlends
cn :'hnplhylli e
tremolite
tale
crocidolite
acrinolite
hornblande
=nthopuyllite, amosite
coleite
dolonite
chlorite
apabite
czladice
apatite
amosice
magnasite
erocidolite.
apatice
tromolice
rerinolite
hornblenda
ancigorite
nagnesite
lizardite
chrysatile
tale

cainite

dolomice

41.98 215 | &0 lizardite
4199 2.102 45 magnesite
4£5.08 %, 095 18 calcite
46,81 1,94 12 sepnesice
45.05 1.892 50 tregolite
48.65 1.870 4 rale
50.1% 1.817 17 quarcz
56.55 1.B05 20 dolomite
51.10 17841, 30 dolomite
51.25 1.781

. 53.88 1.700 35 megnosite
50.26 1.558 2 cale
80.24 1.535 60 clirysorila .
50.41 1.531 70 lizardice
60.50 1.329 55 tale
61.8G 1.500 &0 lizardire

Some pinorsls, e.f., ca8rbonates, quartz,- horoblemde efc. have been Listed
here net bacause of any known harmful effects but because they may be ob~
served in talc gamples, )

Under idesl condirlons 0.5-1.0X of all of che abeve minerals sheuld
be .indicated Y a possiblo pepk i3 the 4°-34° range. Appropriate peak  ra-
sio;s for the indicated mineral should then be scamned ar 0.1%/min as indi~
cated belaw.

Should the presance of a umall peak abova the backsronnd “neise® he
in quastion, it will be necessary to stat{srically evaluzte Che €can made at
0.1*/uin in the suspected peak ‘region(s). A tfmer/ecaler is Tequired on the
elactronic pancl of the x~ray diffraccozeter. Iu srder For a pcak to be sta-
tigrically signiéinnnt, the pesk intensizy sust equal or execed threée stande

srd deviations {32 ) above the average background dntensivy {H):

N+ 33 = minimum peak Intensity,

= avérnge background count & n
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Figire 1

pegkt ST 1023 10.7
- 16.0 10.2 10.4 0.6 10,8 1.6 *20
Exanple:
Tn Pigura 1.
Regilon {"20) t . Tima (stca)
Peak 10.40 te 10.60 ° i20
Backgrourd .
Repioh Avsvicensannesns 10,30 to L0450 &0
Reglof Buwssensnsaswei—20v60-te 10,70 £0
- Background
Pesk Raglon 4 Region B
1040 to 10.60%23 1C.30 to 10.40°249 13.60 to 10.70°28
time secs. gount tize -acs, cownt ' timo zecs. counts
170 50,332 60 28,784 6o 28,596
120 59,870 14 28,843 60 23,368
120 60,105 60 28,634 [T 28,204
Average -60,102 28,787 28,359
- K= 28,787 - 28,359 = 57,146

¢ w 57,146 = 23§ 3z = N7

N+ 39 57,15G + 717 = 57,883

The actual nuzber of counts obtained for the Integrated peak incen-
sity was 60,102; therzfore, rthe “suspect” peak 16 statlstically present in

cthe scan.

Standard Preparation

¢ Opzimal instrumenf condifions wust first be determined with the use
of stosdards centalning 1.0%; 0,75, 0.5% by waight of tha:suaspected contami-

pant prepared In a standard tzlé vaich-is free of interferinmg peaks.

Weigh out appropriate .'m:nunl:s' .oE the standard tale and the mineral
of prémeat both of whick have been prouad "o psSS a  325-pesh  afeve.
Yranster to a Warisg Biendor. Add 100 ml of ethanel te the blender and
blend at low speed for 5 wminutes.

Carefully transfer, with repeated ethanol washings, the contents of
the blencigr into.x large beaker. Evzporate the athanol on a stean bath.

Shake the sample In 2 plastie wvwial for 3 minutes on & 3Spex
Mixer/Hill te remove clumzs and caked .sanple resulting fro= the evaporation
of e:llm:-inol.

Darermine by mucroscopy the homoganeif.y of the prepared srasdard
previous to the x-vdy diffraction analysis.

- Prass the honogencous Jtandard into 2 114" pellet with a backing
af bovie acld. Transfer 2 (20.2) zrarm of srasdard to the die-holder end
evenly dietribute on a polished, seracch-free die. istribure 4 (20.2) grams
of boriz acid everly on the tale layer. Press the wlxrpre Into a pellet an-
der conditions suitable fér obtsining x soocth planst surface (for esanple, a
prossure of 15,000 o 24,000 Ib calculered oa a 3" ram bas baen found to pro-
diice suitable pellete). The resultinz pellet zust have a tn_lc face viich Is
free of flaws;} 'if not, the pelict must be discarded (Fore 3).

Sapple Prepatation

A‘Ptzparc two pellets fzomn each sasple in ;‘ne wanter described for
the standard pellets. Hake‘ 2 quolitative scan from 4 to 34%28 om G.';r:. af
thesa pellets to ascertain the presenr.é of non=rale wminerals having interfer=

ing peaks.
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Instrumentation
Instrumental warisbles ore optimized on the 1% stondsrd. Lower
. '
standards ave then analyzed under tha '-qp:inum conditicas to deter-
zime the lower level of detection, of majer imporrance in  obtaim-
ing caximm instriment sensitivicy are ¢ slow diifractnmc_.‘:et speed

corbloed with cémp_:_ltible re:uﬂcr speed, and hig‘ﬁ artenuation com-

bined vith & scatistically accentable time constant on the raceme-
Gnder appropriate iastrusental conditioma the pedk d‘.‘:_:'hinad for the
0.5Z etpndard should be detectable-gbove background noise 28 shown

in Figure I for tremclite.

Typleal instrumentzl conditions empioyed for tha Siemens Diffrac—

tozerer (Model Ko. M386-K-A4), and Counter and Retozder Unait (Type T) are:

Radiation: Cu with Ka filtexr ok 40KV aud 24 mA
Divergence slir: 1° Recsiving sIfit: 0.2 wn (.0CT™)
Goatorerar siecd: 1/10°22 fainure

Recorder specd: 309 mmfhour .

Attenuztion: 1 x 103 impulses/second

Time comstame: T (8) = &

sratistical errer of 1.1%¥ undaz these condirions

Ricc Tioe = (.18
Atteauator = 20

PART IT: ASEESTIFORM AMPMIROLL WILERALS RY PGLARIZED LICHT
HICRGECOPY ARE DISPERSION STAINING

Appar.cus

1. Polariziug ricroséope. Best r_es.ults will be chtained 4f the inscru-
zent ancludes the follewing:

* &, Individually -centering objectives or centerable STafe
bh. ZTDertrand lens
¢. High-intensity lizht source

de  Centering condenser/sunstage

2., Dispersien stainim; device (Note 4}

3. Vacuum flltration equipment, incIluding either a. parcelain cone with
glass fiber filter mat of a porous plass bortom Qup -

Keagents .
2. Gargille immersion liquids!: ngs = 1.550 (> series); (Rota 5)
2 .15 am M)
25

'

1,660 (RF " )

1.710 {4 L |

=
o
1

Optileal Microscopy ond Dispersion Stainimg

Carefully adjust the dispersion staining cbjective far optisas

viewing of central szop colors. Tue mieroscope is firat’ arranged for Rohler

Allunination: l;mp iris (fiecld diaphram) in focus im the field of wiews ia::p

filament in foeus In o::jective back focal plases The lamp, 4f wavable,
ghould be placed close te the anirrer so that the Image of the lamp filzment
is asx small as possible iz the objective back focal plzne. This along with
overvolting the lacp by 15-207 and rTemoving the gaylite blué £iltar will

casure bright central stop colors and dotestion of submicrometer’ particles.
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The acage should maxt e codtercd amd the central stop should be'pra:i.sally
cencered wich _te;pec: ta the Ixare of che substige iris (aperture ;inphtum)
in the obiecrive ba_ck foeal plane. The sudstepe . iris 15 then alowed just
behind tha central scop and the Bertrand leus (o:- eguivalent viewing syszom)
is rqnavcd. © The preparation 1z scanped for }‘D coloras in the visible;
criziecl 'snud;w af an area or of a given partiele fg carzried out with the

£ield disphran z:eaily tlosed zround the cantar portion of the field of view.

Tdenrification of mem—talc winerals by dispersitm steinine,

M¥ount A YeOTesEnCartive sadple (about 0.} wg) dn  tha following Car-
gillle refractive Fndex liquids and Ex:-miné :arégully for pon~tale subn;unées.
The p;rtinles BT mouared in the drop of Czrgille liguid between slide and
coverslip. The parThicles pre best dispersed by sliding rhe covarslip with z
rotaty wotlon of a pemeil- evaser “gripping” the coverslip,. The fi:i.:]__ sLep
ghould be thin :.@ the coverslip should be parallal to the slide (thiz sveids
a "priss” shaped prep that wiil decenter the iImege of the substage iris
relztive to rhe centzal stop). The slide aad coverslip most bhe carefnlly
cipcaned beforo usa and the peccil eraser must be -dipped din ﬂiluﬁed rubber

gemeac und dried before use to aveid transfer of particles to the top of che

eoverslip. Tiae minevals ro be checked for Include:

" Cheyserile

Lizardite

“Antigarite

Chlovite
Quartz
éalci;:e
Dolemice
Hagznésita
Jlornbleads
Forstezite -
Talc
Anthophyllice
Trenolite
Actinolire

Cummingronite
hmosite

Srey.rice

Glauconhang

Crocidolice
Blebeckize

Refractive Indices

1.545 -
1,545 -
1.564 =1.566
1.600 1,603
1.544

1.558

1.679

1,700

1.£35 i.665
1.640 1.656
1.540 - 1.589
1.525 1.635
1.599 1.512
1.628 1.640
1.648 1.658
1,580 1.703
1.630 1.640
1,693 1.704

rore

1,556
1.556
1.570
1.610

1.553
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Hinerals, especiully silicates but alse the isomarphous series of
carbonatas {calzite, :'mlo:-i:a. Lwgnesite ctc.) < wayy , ¥n refroztive index,
Pigure 2 a. &ad . show averaze indicas for the minerals which mught be found
in rale. Generally, the dispersion staining cwrves for :hﬁse‘minernls ove
parallel o themsélves as the composition chanpes. The birvefriogence values
(-8, B~a and g-u} will ge-.mr;_lly,[@nﬁneatly'éo:nscant for a given mineral
zlthough the indices themgelves way vory considerzbly.

The combination of corystal morphology, and  optige 1s also & great

halp in 'na‘;:.ir;;' sure of the ddentfty of a given wWineral. One sheuld look for
differeat v-iex:s‘ of; Igive_q mineral anld..for vary the wview on a single erystal
Yy rapping geatly on the top of the coverslip with & rneedla. Tn thiz way
Ziberlike tale plates on edye can be tipped dnto the plate view and quertz
can be made ro show ¢ a8 well &9 w. '

Both morphology angcp't;?e anoted in order to ideatify che
agbestiforz. mimezals., To be asvestiform :aquit:és that they be flbete, not

slivers, mozzuring <3 ym.ln  discetyr, <30 wm In length and heve a length to

width ratic cf at least 3:l.

Tea

-

tha &

i
.
B

nle for asbest’form or fidrous asphibele minernls

In order for an smphibole mineral to be considered asbestiform ot
fibrous it tust mect the follewing-0SiA-definitlon (Referenca 4).

1. Particles pust appesr To be fibrous rather thom as erystals of 511~
VeIs.

2. The wmsuims dfateter of a fiber to ba counted is 3 micrometcers.
4. The mawimum length of a fider to be counted 30 mlicrometers.

4. The lenzth to uidth-i:i:in'm_us: ba 5 or more to 1, .thak is, 5 times
or more longer than wide. ’

5, ‘he separate or Individuzl fibers must contain fivrils or the “bun—
die of sticks'™ effect, unless they are ab & won-divisible scage. A
£ibril cunnot be subdivided snd would pe counted, 1f it roets the
other criteriz. The lzarth to width ratfo of 5 or wmre te 1 Is nat
redant Lo imply chut other particles are wot hazardous.

‘The analysis proceeds by molun:ing the sample in successive Jatgille
14quid. with ddencificatien af #ach mineral s‘.\éving visible )D colors in each

1iguid, The first liquid is 0, = 1,550

fargille high dispersion liquid r.,ZS = 1,550:
O Lol

A :e'pre'sentat:l\-e sarple, zbout 0,1 =z, wounted In this liguid wiil
show r.ltlmrnr.tcris:ic i calors for any of the following: talc, quarti.' chrysa-
tile, lizardite, antiporite and -any fibers (paper, silk, viscose rayen aed
humzn hair exe.). The crystnllf:g,:aphic data In Figure 2 shkould exsure iZea-
tificacion of most of these substances ar allow the conelusion that any other
enbstance showing <olors in this liquid is net one of those 1listed (Figuxe

3). Characterization of this extranecus substance will often be possible by

roferring to the Parviele Atlas.

Carpille high disversicn liﬂuidﬁs w 1,655

L=

Chrysotile and all sther substances givicz dispersion steinlog col-
ors in 1iguid 1.530 will be white or pale blue iIn 1.605 (Flguze 4). Talc is
the only subs[:ance in this group that shows 2 kg close to the viaibla (ca 700
am). ALl ealc plates show both m's (2 & ¥} close to 1.605 im the red bence
the contral stop showd a pale blue iIn 21l directiens lying In the talc plare

and white corressonding to the ¢ directidn. Other minerals showing eclars in

oy, = 1,505 includu tromslite, chlevite and actinolite (Fipure 5)-

Carsilie Lisuid m, = J,660 (iF series)

SNon-talc minerpls showing dispersfon stafning colors In my = 1.660

include actimolite, forsterite, hornblende, ealeire, curmingtonite and dolo-

wmice (Figure 5).
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Figure 2a. Disparsion staining surves. Pigure b, Dispersion staining corves.
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Chevsetdle:

tewyellow (<400}
yollow (<A00)

vhite yellow
Y vhire-blue {>700)

& blue (600)

red miplnta {520)

B W Y ﬂrn_..n.._.\nmv..,nw (520)

Paner fihers:

irtepular ;\

rounded fib

yellow—whize XVA\{/..I.IT/\V\ —

pale blue

.

Dr_r.-ﬂn“u 4

ebpcholfal flekes, all. show bo co
660 an corvesponding to o on.rotiticn
of tha 'srape; 50" {rom the w orienca-
tion eitier e So = 590 mm) or any &'
£530 awu <EBOY . -

i

Lizardita:

. appregates of very fine plates,
n's slight » chrygetile, A & ¥ in
‘plane of plates uolmou wh (blua

magenta}.
Antigovitoe:
L4
{en ALD)
£ ' B pale
. yellow
. D role o ml_ N pale
’ yello yellew

+Q golden yellow {470)

[ Y= (e 400)
Y

Figure 3. Ceatzal atap n_»wu.nﬂnuo”..w seainfng eolors in ay-= 1.550 (1D} .

Cargille Liguld e 1.605:

Tale:

hlue {ca ?700)

pale blue
{en TOO)

wiize
{>>700)

Ehlorite:

ente {540)
hive (600}

a  pluc-preen (B4AD)

sy

}

Treselite:
) 2 biue-green (650)
Y ,
yellow {ca &408)
7
m. T u.m..r._._.o....__
' polden yellow {460)
Actinnlite: R
mn. sale vellow
7 -
pale ygllow
F
g
s pele yollow
— Y%= pale yillew
Y

Figure 4. Centrol stop dispersicn staiaing ealars in Cargille

Iiqulid By = 1,605 (KD soriesd).
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Acedinlite: . ‘ Caleires R
2y v, pale blue (*>7060).,

¥ / 1 Curalpptonfoe: B Lrunerite:
‘7\31““'%‘-“ {ea 660) : a, white (35703} a, prle Mlue {70CH
7 O - .
blue {600) Y - Y 1
L8 pale blpe (2700} . - o a?do) i v. pale plue (2700) yollou 4450}
3
f Y 1" nnle hJuL (ca 7003 - ’ 7
Sorceerices B}  v. pale blue (>700} Er 1w (5wt
’ - W ’ l i . ¥+, pale J:luﬂ. (>700} % Y ,..u-,.-,..-,>:J(5:g)
v Dolomires Lk
4 i
1
-+ bluc-grepa (640)
8 Bre Cracidolire: Mapnesite:
yoliow (480) pale yellow B.- Wlue (500)
] a g v, pale blue (>7S0) 3557003 {ca 400) d‘ ; .
l (8.._..'_“ ’aluc—;‘:};t“]:n (E40) Viae-prefn (600)
T L [4 R whice (o707

blue (640}

Horehlunda: Y4 yello- (h9D)
s pale Blue (>700) . T2 wpd) e 7430) ) ] e Fepenra }25305
; ¥ :
Y
/T azspenta [{340) L
¥ - 7 white (<<400) . .
. Fipure 6. Central stop dispersicn staining colors in Cargille
] N —r A . .
‘; Line-green (640} . . ‘B White (<400) Yiguad mp = 1,700 (L series).
z LY Ylce 1-:.1;'!:1:!;.1 {570) [ 7+ vhite (‘1"‘003
r —_—
Cemcinftonite: Apatite: -
a, blue-green (660}
- .
b / . green (700} f
yellow $i90) & blue-green (2700}
7

. B blue (360}
r ¥ e ralden 3{3119&! €510}
v

hlua-green (740)
2 blue-green (700)

Figur‘g 3. &:eutral atop disperéian staining coloxrs in Carpille
liquid ny 1.660 (RF. sexies). ' -
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Cargtile Lirutd n o 1.700 (¥ series) -

Minerals ro look for in ny 1.700 include curaingronite, grune=

rita, crocidolite and magnesite.

Repert ro.nlts 2¢  "Ashestifovm  Amphikole Preseat™ or as “AshanidLorm Anphi-

bole Ayiome,’t
‘It iz imperative that bath dispe:‘sioms:::nining color and fibrous
sorphology eriteria be satisfiad before identifying a particls as ashestiform

a=phibele, since other substanses may shew cclops -similay to those deseribed.

v

1. Tales to be arzlyzid and the standaxd winerals wused rto prepare
stanGard sacples must be -325 mesh (maximum parbicle slee of &4 mi-
crometers). Tekmar Anclytiecal Mill (Model A-10) is recommended.

It is avallable from:
Tekmar Cospany
F. O. Dox 37352
Cincinsani, 00 §5232

2. It is izportanc thiat the horogeneity of tha prapared tale-tremolite
snandard soeples ba verified by optical.mlicroocopy.

3. This reguirerent 1is critical since exonssive surface searter will
,cause apnormally hizh tackpround counts.

4. The oaly commercidlly availuble dispersien staining device &5 sold
by: :

Walzer £. McCrone Assoclates, Ina.
2320 Scuth Michipenm Avenue
Chieaze, IL 6d516

5. Avsilable froz: _— -

R. P. Caxgille Lakorazeries, Isc..
Cadar Grove, RJ 07309

ar from labgratory suppliers

BL {1574).
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