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friiroduciiorti

Th» method which hsa Mort adopted for th* detection ol amphibsla rolnaraia tft cosmetic tale is tot* gerairaSy
accepted method s? «-ray diffraction. Methods which appeau ih tha irisraturs for tiw deiaclbr cf Shies« amphiboie,
»«eh 68. transmission electron microscopy with selected area ttifftocffen* and electron mfdfoprofae,* hare ateo
bs-en considered sirws ih.ey gre capable uf 3Tower iovet of deiaction than by s-ray diffrsctSon. Mowevrsf, they ta s
it fwrar. y*?-~. girrce "h-y stiff« from the drawbacks, that the ambisrS of msfsrisi under sxarrJnaSsn s quo®
sms« ftess than a mteitsgran*) m i the urmne Sor analysis, expertise raqufrsct, arti! expense & aqulpmsnt eliminates
thorn asroutea melhsds.

Ths meifirxtoioify presented Is the rrtest practical available, based on current teehnofogy.. The use ¢S Trarrwnliisiort
Electron Microscopy with Seiiteted Area Bsdran Diffraction offers grasi» sensitlvay, tart is not presented since S
is unauftabfa for marmai quality contro! sppSwtot,

Enrichment e concentration techniques using testation cells have been tiled as a means bfimproving tbs deteciien
Ssvsi; however. all efforts se far Hava been unsuccessful.

Principi»

ITi-s x-ray diffraction meiftod is based upon She principia that when a crystaiBrw material is pfstwd in an x-ray
boar?;, a portion of the x-rays are «RttraetM by each set of rito,mie ptenaa within the trysts;. The diffracted tays
strike a scintiiiaficm «juntsr as the- samp;« is scannaci through a prescribed fingi® with the respiting {tevsSopmant
of peaks corresponding to each infarpiartar distene® (d). A peak wftdo d value in the fangs at 8.00 to 8.8SA' for a
sample sale is strong evident» for the pressées of amphibole in that Sale, The lave! 0?detection oC amphibole by
ibis method is 0.5% and steve. The venauiSy of detection is caused by such factors as sge and manufacturer of
x-ray diffractometers, sample homogeneity, specific amphibole minorai press«}, morphology of erriphlbbls, pastiofe
six®, preferred orientsiion. fife. For these reasons the level of detection should be reported for terete abac's ius%,
sint» below mis Isvei ttw data has been found to be not repredudlifo. If a saHstticaiiy signffiC8rt peak « found of
Intensity »quel to or greater than that obtained for the 0.5% standard in rha cl range for amphibole, described above,
then the ssmpte musi be put through the foltewing confirming schema:
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Fart & Amphissle Minersls B Xerey Diffraciosatey

Spparalug

¥, K-ray diffiractometar, smipitying sicksl-iRersd oopper Kesipdw rodiation, boarzomsl or varics! adntomaise
with varisbls scan spaent capahilily, suitabie tale pallet semple holder, varabie upedd ragonos, olacrmni
panel imniudiog ratemater and varfabls atlenuation and fme constart seiinig

2. Hydraufic press, cepshis of attaining 2 pressure of 15,000 t0 24,000 b saloulsiod om0 ¥ amw

3, idorner and pealle or grinding mill (Mots 1

4, Wariyg Blondar,” or sGuivalen: bisne:

&, S Mixor/ME,” or satdvalem smeohareal mix

B T N — e PR

3. Sleve, 325-mash
. Omtins! misroscops (Mate 2)
8

LV piled prass

Reagernis

i~
]

sandars teic sampls, containing ne datscialblis amphibole minarais

Starctard tromotitn sampds, at least 80%. pues
Sarple of tmmolite standard may ba sbtained by ordenng ftom The CGosmedic Toiletry sad Fragrases Regoss-
gon, ing., 1183 Fitsanth Strest, NW., Washington, 0.0, 200868,

3. Deaglured sthano!

4. Bong aoh

Procedurs

The procadure consials of siow-stapning, uwndsr previously determined conditions,
& comprassad paliel ofthe sampia 1aic in the V1.0 to 10.0°E8 {8.85 10 5,04 &) segion
forins presance of an amphibola peak. Thars dredmas when s o¥linuR 1o decring-
nate @ poasihie ek 0 AmpRIROie oVar (e Dackground s levet.
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Bhould the prasence o e smad emnphibole peak above the backgrowd “noles” be
in quastion, it will ba nocessary to sialistically svaiuste tha scan. A timarscaler ls
regulredt o e electronic pansl of the w-ray diffastometar, In order Iof & peak o Ba
statistically significant, the peak intonsity must soual of excesd thiss standard
devigtions (3o} above e averngs backgrouad intanatty (M)

Ko+ 3o = minimum peak intensity
N = average baskground coung
Whara;

o o= WR

100 132 104 108 108 1@ 228
Figure 1.

Uatsrming the rggion of the scan in guaesiion: v the Figure T scan, a peall appoars o by prasent s e 1040 1
13,60 *29 ragion.

Stow scan with sumidlative pulse sounting through the peak tegion thres separate fmes 2nd average the numbsr
of counts,

Dietarming g backgrourd count Oy stanmng a region adquaito 14 of the °24 region novered By ihs paak, Immedistaly
betore and after tha paak. The sounting time for aach of these background regions will squal ¥ the tolal counting
s used focthe peak. Count gach background ragion throe Himes. Thon average aach reglon and add the two
Avisragss 1o ohtain the hackground count {N).

R R R e B O RT  TE CUEY E O 8 WS S B8 SN N LT Y P vt Crman: ST el i TV P ARANE
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Brampls:

in Figurs 1,

FPagl Lo R
Background
Ragion A ..o ..

Fogk
1H0 & 10838
fma £865. cours

120 80,332
128 2570
180 83,108
Aysrags G102

M o= 28, FAT + 2R35Y
BT = 23g

103000 HiLE0 20

frig§acs, Sounty

3¢ = 17

57,868

Reglon{®28 Tima {aan.}
..... 10,8010 1{L80 120
Lo 33016 1040 &0
..... . 10801010, 79 a3
Beackground
Region A Roglan 8

10.600 1070728
Ymegecs. powrts

& 28,505
86 25,308
) 28,204

28,359

TFA Manthod J 4
el MR TR
Papad

The actual numbe: of counts obtained for the irtegraled paal intensity was 30,102;

tharatora, the “suspect” peak is statistically present i the scan,

MR IO VO TTE VY LRI 0 40 AR A DCATT VTTIORS RIS L IR Eifpeaarh Cirsad NW

Weshiaafnn {7 HNA
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LYFA athed J &3
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Fandord Pesparaticn

Crtimal inslrumant conditions must frs! be determingd with thy use of bemalite
standards: 1.0%, 0.78%, 0.8% lramolte by weight, prepared I a standard fake
which is frae of intededng peaks in the 11 010 10.0°2¢ raglon.

Walgh oul approgriets amounts of standard tele and tramolite both of wilsh havs baan geound 10 pass & 325-mash

sigve. Transfar o a Wadng Blander.” Add 100 mi of ethanot to the hlgndar and blend af iow spoad for & mindes.

Garsfully ransier the contents of the aradsr, with repaated athrd weahings. into & large bealur, Tvaporets (e
ethanst on g owm baib,

Shake the sampid in & plastic via for § minutes on & Spax bner/Ml” b rermovs slumps and caked sampie resulting
fram the-evaparation of athanol.

Duterming By deoroseopy (he twmegsnsity of the prapsrad standard provicos io s ¥aay diffrection analysts,

Prss the iomaogoneous standerd into 8 1% palled with a dacking of boric acid, Transfor 2 {2 0.3 ¢ of standard io
ihe dis-hoidar and sventy dstribuly on apotlished, soratoh-rag die. Distribule 4 [20.2) g of bone aotd svenlyon e
taln layer. Progs the mixture Inby a pellet under conciticns sutlabls for oitaining a smaath planer surfans Jor gxampls,
5 pressura of 15,000 10 24,000 b calcuiaied o & 37 ram hws been Bund 1o producs suitable oaliots), The mesulling
paliet st have & it facs which is frae of aws; ¥ not, the pallat must b discorded (Note 3). Fropars two someptalle
pealbats from sach standard,

*Fegisiorpa Tiadsmak

B e T RIS S S B Rl el G TS e TOFE T ne s e WYL WA IR A TY S T
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CYEA Matked f 41
leosad: 3970

s

Sarpto Proporation

Propamy two paiats oy gach gampls in the mannar descibed for the sandard palisls. Meke 4 guafiialve sean!
oo 4 10 50°28 o i of these pellels 10 ascartaln the prasencs of sonpiiboks sbove (18 2% leval ar the mesence

of einers impurides havipg intersdng peaka mrihe 11.0% 10.6°28(8.65 to .04 Al reglon of the scan. The wanents

of such intarference wilh eliminale ues of the w-ray diffraction method for the samale, and ona will have 16 progesd

direltly 10 tha misroscopinnl proesduis,

Instrirnaniaion

netrumsniel vardaties are optirmizaed anthe 1% standard. Lower standards arethen
wnafyead widsy the optirmum aonditions o determing e lower aue of Selaction,
o5 walor mpartafca Feobtainng madn CeRumet senalvity as 2 slow o
actometer spoad combined with sompatble reooiier speed, ant! bigh atisnua-
Hon tombdned with 4 stalisiically accaptaiio lirme consiard on e rslemater, Under
approprigie nshrumental condifions the peak obtsinad fos the 0 5% gtandant shouid
B datectablia abavs background moise go shawn i Figure 2.

44

H

¢

Fypical instrumental conditicns smpfoyed for the Slemens Diffractomster {dodel Mo, MEBSX-84), and Douriles
e Recorder Lnit [Typa T are:

Fadigtion: Cuwith K ilter at 408Y and 24 me
ivorgenca it 1% Recuiving sl BL2nm
Goniomeler spemdt Y 2®minute

Flacordar spesd: 300 mmdoes

Aftenustion: ¥ X 10%mpulsesizecond
Time constant: T {gy=4

Sigtisticat evror of 1.1 % undsr thess ronditions

HizaTime = (.18
Aftenuatnr = &3

SRR G TT BV AT B AR ARST ARSOCT ST [NE - 1133 Fifteenth St MW, Washiseton. B4, 10008
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3.5% Tremnilis
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Figuss 2

KAay Dffrastion Scans

pefat 30° with eespe (o B8 driginal position in he gimicmetsr and rescan Belween 11.0 and 18.0°%8 since pallol
erantation may altest peak nsty, The prasence of g reproducibie poak for peaks) i due v the pressncs of
ampiibole mineral (or minsraly); e abesnoy of poalis in Wis region indicates he absanca of amphibele in the
sampie, Within the fiod of delectionof fis technigus, -

Plaes e standard or sampia pellelin 2 suitable holder axd slowly scan batween 11.0 and 12.0°24 Then rotaia the

Fopont resulls as “Mone detaded™ or g5 Detecisd at appemiimately 3% lovel,” whars “X” aqueals the ovat detsctod.

mi R T e v rag T EENRY G NTTY PTTTY ANECT A VTS TR L T3 T avna b Qlenst RGN Wlaithimiataa TY T SRTEIR
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Part #: asbestiéorm Smphibot Ninerals by Opifonl
Hicroacopy snd Disparalon-Stainkg

Apaarsaiug

1. Poladzing migrossops. Best rasulle wil be cltained i the ingtrumant includes T foliowing:
&, lrckvicanly centading ohiniives
B Bodeand o0
&, High-ariassity ight sourcs
4. Conmasing condansersubstage

& Disparsion-sizining davics {Naa &

3. Vacuum Slvation squpmsnt, including sither & porcetadn oone with ghass fiber filtar mad ov 2 pomus giass Holiom
cup

Rgansnis
3. Hydroohionc adid, T0% ¥
t

2, Cargite immarsion iguid Sergs MO, nf = 1608 (Notd &)

Fronncurs

s

Agfe Treatmani i
Bacauss of the intederesos Causad by soma Clrbosaies (o, valodind iy i delge-
tigr of ashestiform amphiboias nale by opticdd MHEIGEQp/ Hspsrainn-staining, #
is novassary to first rcomove thess carhonates By 2 sidls scid eathing nrocadurs:
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CTFA Maihod J 4o
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Winigh o 2 g of the tals inta & 100 mi boaker. Add 28 o of 109 wiv O slowly flo proverd suesasive eediution of gan
it carbonams e prasend and hoad, with oceasions! stimng on & sieem bath o0 30 minutas.

Filter wath vasuurm Bitration squipiment, ard wash sevars! imes with bot waler, Uy the 1310,

DVotisal Wemaeopy and Disparelon-Slginteg
Carstuly danarss 0.1 mug of talo inone diop of Cargils HD Hauid, o = 1,605, and cover with & olaon cavary sin.

Examing the sampls in the dspasion-gaining certrsl stop mode. The subxizgs depbragm showld by dimpst snme

pintaly closed. s fiald diaphvagm may B8 narlialy Sioses 10 anhance Lolor corrast, gnd ing polesizm should ba in
position.

Tromulite, actingits and prosumaliy other amplibods minerals, urndsy these condic
Hors, wilt show the nllowing dspemion-stainiog codom: ywikme changing to bl
with rotation of tha sample refativa to the poladzer or yeliow chenging to Grangs
it rotadion, The variation of the color changs is due 1o the Tact thet tha ramolie
sy He in one of fwo positions misthes to s principel agtical oisntalion.

Examing tha semple for cebeaiiform Ghrsls amphibols miramis.

Wy Brder for an ampbibiia minerd 10 be consitaret ashastiforn ftnaus § must misst ihe {ollowing OSH

SHA definiion
{Figfarancs 43,

s

. Panicles must appess 1 be Ghroua rather than 85 arystals or shivars,

)

The raxirum Clamstar of 2 Shar ¥ ba sounded In 3 micront,

o

. The maximum langih of 2z iber to bie countad s 30 microns.

£

. Tha eagth (o width mlic must bs 5 o7 more &0 3, e &, § fimes or mony loniger than wida,

5. Tha saparata or indiidual fibars most sontain Hoals or the “bundie of sicka” effeat, Lriess they are 3 a
nandivisibia stage. Atibil cannct be subdivided and woudt be counrsd, i# § masts the othsroileda, The

length i3 widih ratic of 5 or more @ 1 is nol maeard Uy lvigdy tnal wther partivies 2re 1ot Nazardous.

......... wa i R e

Yot LS L L R AARAC
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owndl 10778

Pags 10
{

Aupor resulls 63 “Ashestiform Amohinols Pressmt” or as “Asbestifosn Amphibole Sbeent”
it iz imparative thal both disparsion-staining color and fibicus murphditgy oriteria

be satisfied befora untifying 2 partise as ashestdorm amphibole, sincs othaes sub.
Frances may siiow calors simtlar 10 thess desrribad,

Heten

a

Teios to beanslyasd and thebomelie vaed o preparo standand sermghes must B Beey then 325 mosh gt
i paniols size of ddmisrons). The Tekmar Anadytical Wil {Madel 4-10) 8 racommanded, # is avedtaiss from:
Tolrmey Company
PO Box 37202
Cincinnatl, Ohle 45228
28 s mponant hat the homoganedty of the prepgred alo-tremolita standard samplas by vorfied by optics)
MiCroSonny,

3

. This requiremant {s srticel since wunassive suiscs scalter will cause abnommally High backgwund courds.

L T onky commaycinlly availabia disparsion-staining devics 5 sold by:
Waltar C. MeCrone Assocaies. ng,
2320 South Michigan Avere
Chivago, flingis 80615

ey

5. Avaliable o
A, P Cargilie Laboraiores. e, ™
Cadar Grove, New Jersay (7002
=2 froen fabaowratory supplians.

Halerences
1. e, AN Langer, A M. Emdronmentadl Heaiklh Perspectives 9, 28 {1974
2. Rubin, L B. Maggiore, &), Environaaatel Haaith Perspectives 8, 83 (1874}

3 L. 8. Birks, X-FHay Spectrochertical Analysis, pages 4-55, intersciencs Pubiishers {1558
&, "Tramadits and Tale,” LLS. Departmant of Laker, Oeoypaiiinal Safety and Hashh Admisistratitn, Fsid Infomrma.

don Maomorandun #7482, Novembar2t, 1874,

CORMETIC. TORLEYTRY AND FRAGRANCE ASSOUIATION INC. « 1133 Fifieenth Sireet, M.w,, Washineton, 2.C. 20008
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