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“ ASBESTIFORM AMPHIBOLE MINERALS IR COSMETIC TALG

Part & Xrsy Diftraction Method
Port i Op‘.icai Microccopy and Dlagersion-Sielning #sthod

intreduciion

The matned which kex been sdogled ior the dotaction of emohitols minerals in cosmatc talc i3 fis genaraly
accepled mathod of 2-1ay diffraction. Mathods which zppear in ths iHeraturs for the delatlion of dbrous emphibicis,
such &8, Banemission sleciron Micro saogy with selacted arsa diffteciiun’ and olecon ~icroprobe.? have alic
Boen considerad sinee they are capabis of 4 iowar level of detaciivn than Dy z-my difirsclion. Mowsver, they have
ant Mgon sdoanred ainne thay cudfer Yom the drawbacks. that Ihe ameant of matedst Lnder Scurinaan & quis
amah {lass msn & mécm-gsam} and ihe U b anelys's, sEpaniss reqired, and oxgense ¥ squipmeand aliminades
&em as eoutine methods,

The mathodoiogy prasentsd Is (he Mot pradical avaietds, based on aurant technology. The use of Tranamiasion
Elactron Microscopy with Seectad Ares Faciron Difraction offers graster seasitivity, tad & not presanied slios 8
is unsuitatile for normal quality contred agpicaton.

Ertichmant or concentralion twanniques usig fotation colis have beon tred 23 2 means o Improsing the datection
isvel; howevaes, 35 effontg 3o far have been unsucoessiul.

Principio

The ¥-ray diffeciion meithod is based upon the principia thed when a crystalfine materel & plscsd n an 2y
begrm, 8 ooition of the xays ars difitacled by each setl of atomic planas vathin tha crystal. The diffracted rays
sirike & scintiiation countar as the sample is scanned through & praswibad angls with the rasulting developmant
P of paaks 2emresponding & aach inlurplanar disiance (d). A peak with dvalus mithe range i 80910 8.85A for s
@’" sample 1ai is suong evidence for tha presence of amphibole in: that lake. The level of delsction of amghibels by
iy meihod s §.5% and abova. The venadily of datection i caused by such faciors 85 885 and manfacturer of
x-ray difredomsters, sampls homogemaly, spectis amphibols mineral pesedt, Mmorphoiogy of amphibols, patide
sizz, preferred arentation. €82 For these :easens (he lsval of detection shouid be saporied for svels abovs 06%,
ance balow this leva’ the data has Deen found o ba nGt resreducbla. if 8 @atctically sipnificant pesk & found of
intensity aquel ts or greais’ thar that oblained ior tha 0.5% stardard in the drangs lor amphibole, described ehawe,
than the samps must be put through the fuliowing confirmiag schema:

XKy Gillracrometry ——-—f-‘:—————} Cpticai Microaotgy ——-—-—--—-—-—}—————i TP (Fmphinoda atsurt)
{Acid Laaah) and

i~ Dispersion-Staining Color
)

! o

f=-3 = 5
Sop {Amphibols absend Fibfous Morphology ~——2 Stop {Asbastiform Amphibaia sbyend
f $ 4y
-
|
v
’ Stog
¥ {Aspestiorm Amphibole present)

e e E

Z
i
: |
2
b
& Beaetagive Kvatg ¥
%‘“"45( TEPOHING 32ovins g

A s st

Shirley Q. Casilan, CSR No, 12361

PLAINTIFF'S
EXHIBIT

CAM-144

b —— o — —— - —— -


JColeman
Rounded Exhibit Stamp


Part & Amphibele Minarsls by Koy Diffreciomabty

Apparsiue

i, X-ray diffraclometen, smpitying nickal-iRersd oopper K-sipha redistion, horzomsl or varics! aoniomaiss
vith variablg scan speed capabilily, suitadie talc paliel sempls holder, verialis upead ragarder, siacronic
panel including ratametss and veriable atienuation ana ime consiant sefting

Hydraulic prese, capahbis of atlaining 2 prassute of 15,000 to 24, 000 1D caloulntod on ¢ ¥ ram
toriar and pestls or gindlng mill [(Nots 13
“Wanng Blendor,” or Squivaient pisnser

Spex Mixor/MH,” or sgldvalent mechercal mixoe
. Seve, 325-mash

. Omtical microscops (Mote 2)
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anctars 1aic sampls, containing ne datecialis amphibo's minarals

P
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. Siarders remokts sample, atlaast SU% pusa
Sarnple of remolite standard may b3 obtained by ordsnag kom Yhe Cosmetic Tolletry ond Fragrarmes Asgode-
fHon, Ine., 1183 Fitsamh Srest, N.W., Washington, B.C. 26008,

R
3. Denaturec sthaniol <!

4. Bont acid

Brocedurs
The proceditrs consisls o slow-scanning, under praviousty detarmined cundilons,
a cemprassad paliel of the sampis taic in the 11.0 0 10.0°€8 {3 .85 © .04 4) region
fgr 103 presends of an amphibola peak. Thers areSmas when fris gifficult 1o discrimd-
~ale 4 poss bie peak 0 amphibeis ovar the dackground noiss sl
@
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Should the.prasence ¢ e smaf amghibole peak above the background “nolss” be
in quastion, it will be necessary tc siatistically evaluals tha scan. Atimai/scalerla
requlred on the alectronic pansl of the x-ray diffazicmstar, In oider for & peak to ba
slatistically significant, the psak intensity must agual of exceed thras standard
devistions (3o} above ihe aversge background infanairy (M)

N + 3¢ = minimum peak intensity
N = sverage bavckground count
Whars:
o =vN

-

103

U S-S S
100 102 104 108 {08 110 28
Figure 1.

Ceatsrmine the region ©f the scan in gueshion: in the Fgure T scan, a peak appoers o 03 present ip the 1040 w
10.60 °29 ragion.

Slow scan with cumulative pulsa counting through the paak region thres separate $mas 2nd averages ihe numbsr
of counts,

Detsrmine a backgrourd count Dy scanning 3 region oqual (o V2 of the °24 region cuverad by the pask, immediataly
before and after tha paak. The counling time for each of these background regions will agual ¥ the tota: counting
tims used foc the peak. Count gach background region three limes. Then average sach 7egion and add the two
avaeragss to ohiain the Background count (N}
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Exampis:
in Figurs 1
ARegion (28 Tima (2o}
PORE .iiissrniarvaniaese 105010 10.60 120
Background
B R . coviivani. bax 133010 10.40 20
RegionB .............. 108010 10.70 33
Background
Prak Rsgizn A Asgion 8
104000 12,6028 1030 1G.40°2¢ 10.80 10.70°2@
fime secs.  counfs tmasecs. Counts fimesecs. counts
i20 80.332 53 25,784 ] 28,50%
120 3,570 &0 28,243 80 28,368
120 53,105 80 28,034 8 28,204
Ayvesrage 60,102 25,787 28,359

M = 28,787 < 28,352 = 57,145
o= VvB7.id6 =238 3¢ = 717
N + 3o = 57,146 + 717 = 57,863
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The actuai numbe: af counds cbtained for the irtegraled paak intensity was 30,132;
thasalora, the “suspect” seak is statistically present in e scan.
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Stondord Preparation

Cgtimal instrumant soncitions must frst be determingd with the use of remalile
standards: 1.0%, £.75%, 0.5% lramoite iy weight, prepared In @ standard take
which is free of interfering peaks in the 11.010 10.0°28ragion.

Waigh out approgtiate amounis of standard tale and tromokite both of which have baan ground 10 pass e 325-mesh
sigve. Transfar (o a Waring Blendo:.” 2dd 100 mi of sihanol in the hisrdiar and hisnd &t iow spasd for § minutes,

Carsfully transier the contents of the blandsr, with repaaled elhancd washings, inte & large beaker, Evaporais e
ethanci on o steam bath,

Shake ths samole in a plastic via! for $ minwtes on & Speax MixeMil” io removs dumps and caked semgie resufing
from ha wyaporeton of sthanol )

Delenming by microseopy the homegsensity of the arapared standard previous o the x-iay difrnction analysie,

Prass the homogeneous standerd into a 114" psliet with 8 backing of boric agid. Transler 2{2:0.2) g of stendard o
ihe dis-hoider and gvenly distribute on a polished, soralch-ras die. Cistrioids 4 [£0.2) g of hont aold svenly ontha
alelaysr. Pross the midure inta 2 peliat undsr conditicns suiabls for ebtrining & smacth planar surfans {Jor gxampls,
& prassura of 15,000 10 22,000 it calediaied 0n 2 3 ram hes nasn bund 1o producs sultable oeiots), The msuling
naliet must hava 3 i2it facs which is frea of flaws; i not, the patlat must be discarded [Note 3). Propars two accepiaie
pralbats from sach standard,
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Samolo Properation

Propars tes paots Tom Sach 2emple in the mannaer described for the standard paliste. Make a gualiaive sm'\f
from € 1o 50 °28 on o of thess oellels io sscartam tha presencs of arnphibals sbovs the 2% loval or the mesencs
of mineralimpuriies having interzdng paaka n ihe 11,00 10.0°28{3.85 to 3044l region of the scan. Ths presente
of such imaiference will eliminale uee of tha x-ray diffraction method 6t the aamale, end ona will have % procesd
directly 10 tha migroscopioal pracsdun.

Insteumaniatiss

ingtrurmanisl varablas are optimizad on the 1% standard. L ower siandards are then
gnatyzad undar $19 optimum caaditions o determine e tower @vel of deteciion.
f ooy mpsriancs I oBEinGg meinem FETUMET™ 30y am 2 slow -
acdemetér apesd combined with compatble rscondar apsed, and high allanusa-
tion combings wilh & stalislically scoaptabie s consiant on he ralamater, Umndsy
soproprige inglrumantal conditions the peak ohizined fos the 0.5% gandard shoud
e deteclabia above Dackground maiss as shown i Figure 2.

Typical instrumental conditicns employed for the Siemens Diffractomeies {Modei No. M388-X-84), end Countsr
anui Fecorder Unit [Typs T) are:
Radiation: Cuwith K fiflar at 40KV and 24 ma
Divergence slif:  T° RAeceving s O 2mm
Goniometer soaad YVea"2&minute
Rocerdar spesd: 300 mavhose
attenusson: 1 x 10%impulsssisscond
Timeconstant: Tigj=4
Sigsticat ertar of 1.1% undar thess sondifions i i

FizaTime = .18
Allenvawyr = 20

AACKTTIS TSN TTOV AN ED AT ARST SSUWIATION INT o 1133 Eiflernth Street. N W, Washicpton D47, 20905
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K-Ray Diffraction Scens

Placn the standard or sampio peliel in 2 suitable holder and siowly scan batween 11.0 are 10.0°24 Then roluta the
peilet 3(° with respect io Bs ongina! position in the gonsometsr and rascen belween 11.0 and 10.0°28 since pollst
orianiztion may afiew peak inwnwly, The prassace of 4 reproducpfe poek (ar peaks] & dus v e prosencs of
amphideie mineral {or minarais); the absence of pagls in this reg@on indicates the ab3ance of amphieis in the
sampie, within the #mit of detection of s techrigue. .

Ropor resulis as “Mone deteded” or 35 “Delaciad at apsroayamately X% lavel,” whare “X” aquals the leval detected.
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Pari §; Asbsstiform &mphibole Mingrals by Opifer!
Hicroscopy snd Dapsralon-Staining

Apparaius

1. Poladizing microscope. Best resulls wit: be ohisined if the ingtumsant ingludes the fcliowing:
& Indvichaly Santenng ohistives
5. Redramd oo
£. High-intarsity Eght source
4. Cognianng condenselisubsiags

2 Dispercion-staining davice (Nals 4}

3. Vzcuum Slfration squioment, including sither 2 porcalain cone with ghess fber fills: malor a porous giass botiom
cup

Roupseic
1. Hydrochione acd, 10% v
2. Cargiis immersion figuid Sedes HO, nF = 1,508 {Nota §)

Prosudurs
Ac'd Trestment H

Bacauss of ihe interferencs causad by soma carbonates (o g. calcie) in the dsisc-
tion: of asbestilorm ampiebolas in lalc by optical ML oscopy/disporsion-staining, #
is necassary to first romove thess carbonates by 2 simnls acid feaching procedure:
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Waigh ouf 2 g of Ihe taic inte & 100 mi beaker. Add 25 miof 10% wiv HO! slowly fio proverd excessive eveiution of gas
if carbonaies am pregsent} 2nd hoal, with oocasional stimrg on 2 sieerm bath for 30 minutes.

Fille; with vacuum Fitration equigimant, and wash sevars! imes with hot waler, Dy ths 13le.

Optical Micmocopy and Dicpsreion-Stainisg
Carefully disparss 0.1 mg of talo in one diop of Cargills HD liquid, rfy = 1.605, and cover vAth & claon cavar gilp.

Examing the sample in the cispasion-staining cent’sl stop modse, T substaes daphragm shouid be dhmost som-
piataly clased. s fieic ciaphrzom may 2a nardialy £iosas 10 anhance color conrast, ana ine polasiza should ba in
position.

Tromaolite, aclingite and presumably othar amplubais minerals, undsr these condi-

Uens, wik show the lnlcwing dispersion-staining colors: yeliny changing to blus

with rotation of tha sample relativa i the poladzer or yelow chenging to orangs

with rotation. The variatisn of tha color changs i dua 10 the fact that the ramalite

may fie in one of o positions reistiva Lo T3 principel optical odsnialion.

Examins tha sempis for esbesiiform Ghrous amphibole minersio
I prcer far ap amprubota minerdl 10 be consigared asbastiform: fnoie i must mest ihe tollowing CSHA definiion
{Hefzreacs 4.

1. Paticles must appear (0 be fbrcua rather than a3 orystals of slivors.

2. Ths maximum Jiamstar of 2 Sber 13 ba counted I3 3 microns.

3. The maximum langin of 2 fiber to bie counted is 22 micone.

4. Tha length {o witth mtio must Ls 5 or more to 1, tha g, 5 fmes or imong longer then wids.,

5. Tha sapacata or individual fibars must aontain fibals or the “bunda of sicas™ affect, unizss they am 3 a
nondivisibia stage. Alibnl cannct be subdivided and would be counisd, ¥ masis the cther oieria. Ths
iength 1 widin ratic of 5 or mors tc 1 is not mesnt ic Impy M ather pariiciss are 7ot hazarcous.
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Faze 10
{
Aagortresuls as “Asbestiform Amohibols Present” or as “Asbestifonn Amphidbois Absent.”
It is imperative that both disparsion-staining color and fiious merphaiogy criteria
be satefied befors idenifying a panisie as asbestidorm amphiboia, sines othar sub.
grances may show coiors simalar 1 1hoss desurided.
#Heotea
4, Taics 10 be enalyzod and thekomofiie used 1o praps-o standand sempies must £o frer then 228 mosh imexie
mum particts size of 44 microns). Ths Tekmar Anaiytical Mil {Model 4-10) is racommanded, itis avadiable from:
Tekmay Company
P.O. Box 37202

Cincinnatl, Ohie 45223
Z ¥ is imponant that the hemogsneity of the pispared wic-tremaiits standard samplss bs veriied by optical
MICTTOSOORY,
3 This requiremant is critical since oucassive sutace scatter will causa abnomally high backgerund counis.
4 Tha ondy commaicially evailabla disparsion-staining devicas is said by:

Walter C. MeCrone Assoaates. Inc,
2820 South Michigan Avenue
Chicagao, fincic 60615

5. Availabie fiom:

R. P Cargilie Laboratores. inc. i
Cadar Grove, New Jersey (7003
-—=—0r from laborglory suppiiars.
HAafersnces
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Gon Momarandumn #74 52, Novembar 21, 1674,
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