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CTFAAdopted name:
TALC

DEFINITION: Cosmetic Talc is an essentially white, odorless, fine powder, ground from naturally occurring rock ore.
It consists typically of 90% hydrated magnesium silicate, having the Ideal formula Mgs[SiBO 20.(OH )4,
with the remainder consisting of naturally associated minerals such as calcite, chlorite, dolomite, kaolin and mag-

TEST SPECIFICATION ! METHOD

(oY oY ST As specified by the buyer and showing no Heat1to 2 gat200°C

change after heating forSminutes
(O e X OO As specified by the buyer
Identification ..o - Positive:

1. Close match to CTFA Spectrum— IFt CTFA G 31

with no indication of foreign materials
OR
2. (Alternate) Close match to X-ray ASTM D 934-74

Powder Diffraction File No. 19-770,
published by ASTM, showing the most
intense reflections at d values about
9.35, 1.53and 4.59 A

SHP oo e As specified by the buyer
LUSEIE oo ceeeeeeseeeeee s Do.
Water-Soluble 1ron .....ccceeeveveeenenne. Passes test USP XIX, page 487

SCreenN TeStuieieeeeeeeean 100% through 100 mesh CTFAC 6-1
98% minimum through 200 mesh

Finer grades: as specified by the buyer

Water Soluble Substances........... 0.1% maximum USP XIX, page 487,
See test for “Reaction and
Soluble Substances”

As specified by the buyer CTFA E32-1
6.0% maximum

Acid Soluble Substances

Loss of IgNition ........ccc.eveveveveverenennns 5,0% maximum USP XIX, page 487
Arsenic (aS AS) ...cccceeeereveeierenenenes 3 ppm maximum CTFA F 1-1, Parts I-Aand |I
Lead (@S PB) ooceveveeeeeeeeeee 20 ppm maximum CTFAF 2-1, Parts I-Aand 1L
Fibrous Amphibole.......cccocoeennee. None detected CTFAJ4-1

(Asbestiform Tremolite et al)
Free Crystalline Silica. ... . -—-—--—--—-- As specified by the buyer CTFAJ 51 (DTA)

(Quartz) Alternate: CTFA J 6-1 (X-ray

Copyright© 1976 Tha Cosmetic, Tolistry and Fragrance Association, Inc.

No ponton attha CTFA Standards, in whole orin part, may be reprinted withoutpermission from The Cosmetic, Toiletry end Fragrance Association, too.
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ASBESTIFORM AMPHIBOLE MINERALS IN COSMETIC TALC

ﬁ | liﬁlliﬂw CTFA Method J 4-1
i [

Part I: X-ray Diffraction Method
Part li: Optical Microscopy and Dispersion-Staining Method

Introduction

The method which has been adapted for the detection of amphibole minerals in cosmetic talc is the generally
i accepted method of x-ray diffraction. Methods which;appear in the literature for the detection of fibrous amphibole,
such as, transmission electron microscopy with selected ares diffraction? anﬁ!i electron microprobe,? have also
been considered since they are capable of a lower level of detection than by x-ray diffraction. However, they have
not bean adoptsd since they suffer from the drawbacks, that the amount of material under examination is quite
small (less than a microgram) and the time for analysis, expertise required, and expense of equipment sliminaies
them as routine methods.

The methodology presented is the most practical available, based on current technology. The use of Transmission
Electron Microscopy with Selected Area Electron Diffraction offers greater sensitlvity, but is not presented since it
Is unsuitable for normal quallty control application.

Enrichrment or concentration techniques using flotation cells have been tried as & means of improving the datection
level; however, ali efforts so far have been unsuccesstul,

Prineiple

The x-ray diffraction method is based upon the principle that when a crystalline material is placed in an x-ray
beam, a portion of the x-rays are diffracted by each set of atomic planes within the crystal. The difiracted rays
sirike a scintillation counter as the sample is scanned through a prescribed angle with the resulting development
of peaks corresponding to each interplanar distance (d). A peak with d value In the range of B.04 to 8.85A° for a
sample talc is strong evidence for the presence of amphibole in that talc. The tevel of detection of amphibole by
this method Is 0.5% and above, The variability of detection Is caused by such factors as age and manufacturer of
x-ray diffractometers, sample homaogenelty, specific amphibole mineral present, morphology of amphibole, particle
size, preferred orlentation, etc. For these reasons the level of detection should be reported for levels above 0.5%,
since helow this level the data has been found to be rot reproducible. If a statistically significant peak is found of
intensity equal to of greater than that obtained for the 0.5% standard in the d range for amphibole, described above,
then the sample must be put through the following confirming scheme:

X-ray Diffractometry () >  Optical Microscopy (=) > Stop (Amphibole absent)
(-) (Acid Leach) and
Dispersion-Staining Color
J, {+) -)
Stop {Amphibole absent) Fibrous Morphology ———> Stop (Asbestiform Amphibole absent}

(+)

Stop
(Asbestiform Amphibole present)

COSMETIC, TOILETRY AND FRAGRANCE ASSOCIATION, INC. - 1133 Fifteenth Street, N.W.. Washington, ~
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Part I: Amphibole Minerals by X-ray Difiractometry

Apparatus

1. X-ray diffractometer, employing nickel-fitered copper K-alpha radiaticn, horlzental or vertical goniometer
with variable scan speed capability, suitable tale pellet sample helder, varlable speed recorder, electronic

panel including ratemeter and variable attenuation and fime constant seftings |
., Hydraulic press, !capab[e of attaining a press‘ure of 15,000 to 24,000 [b c‘alculated on a3 ram
. Mortar and pestie or grinding mill (Note 1) i
. Waring Blendor,”* or equivalent blender
. Spex Mixer/Mill,* or equivalent mechanical mixer
. Sieve, 325-mesh
. Optical microscope (Note 2)

. 144" pellet press

w N o0 kRN

Reagents

1. Standard talc sample, containing no detectable amphibole minerals

2. Standard tremolite sample, at least 80% pure :
Sample of tremolite standard may be obtained by ordering from The Cosmetic Toiletry and Fragrance Associa-
tion, Inc., 1133 Fifteenth Strest, N.W., Washington, D.C. 20005.

3. Denatured ethanol
4, Beric acid

Procedure

The procedure consists of slow-scanning, under previously determined condlfions,
a compressed pellet of the sample talc in the 11.0to 10.0°28(8.85t0 8.04A) ragion
forthe presence of an amphibole peak. There are times when itis difficult to discriml-
nate a possible peak for amphibole over the background nolse level.

“Registered Trademark

COSMETIC, TOILETRY AND FRAGRANCE ASSOCIATION, INC. « 1133 Fifteenth Street, N.W,, Washington,
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Should the presence of a small amphibole peak above the background “noise” be
in question, It will be necessary to stalisticaliy evaluate the scan. A tmer/scaler is
raquired on the electronic panel of the x-ray diffractometer. In order for a peak to be
statistically significant, the peak intensily must equal or exceed three standard
deviations (3o above the average background intensity (N}:

N + 3o = minimum peak intensity
N = average background count

Where.
1 oc=VN

“Paak”

O cam—————

l‘.

s

10.0 10.2 104 106 108 110 °20

Figure 1.

Determine the region of the scan in question: in the Figure 1 scan, a peak appears to be present in the 10.40 to
10.60 “28region.

Slow scan with curnulative pulse counting through the peak region three separate times and average the number
of counts.

Determine a background count by scanning a region equal to ¥2 of the “26 region covered by the peak, immediately
before and after the peak. The counting time for each of these background regions will equal ¥ the total counting
fime used for the peak. Couni each background region three times. Then average each region and add the two
averages to obtain the background count (N).

COSMETIC, TOILETRY AND FRAGRANCE ASSQCIATION, INC. « 1133 Fifteenth Street, N.W., Washington, = = """
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Example:
In Figure 1.
Region (°26 Time (sec.)
Peak ............ 10.401o0 10.60 120
Background
Region A | . oovvvnvannns 103010 10.40 60
Reglon B EEEEERERTRRRRY 10.80t0 I1 0.70 60
Background
Peak Region A Reglon B
10.40t0 10.60°28 10,3010 10.40°29 10.6010 10.70°26
time secs. counts timasacs. counts timesecs. counts
120 60,332 60 28,784 60 28,506
120 58,870 680 28,943 60 28,388
120 60,105 60 28,634 60 28,204
Average 60,102 28,787 28,359
N = 28,787 + 28,369 = 57,146

o
N + 3o

e

COSMETIC, TOILETRY AND FRAGRANCE ASSOCIATION, INC. « 1133 Fifteenth Street, N.W., Washington

V57,146 = 239
57,146 + 717 = 57,863

3¢ = 717

The actual number of counts obtained for the integrated peak intensity was 60,102;
theretore, the “suspect” peak is statistically present in the scan.
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Standard Preparation

Optimal instrument conditions must first be determined with the use of tremolite
standards: 1.0%, 0.75%, 0.5% tremolite by weight, prepared in a standard talc
which Is free of inferfering peaks in the 11.0 to 10.0°28 region.

Weigh out appropriate amounts of standard falc and tremolite both of which have been ground to pass a 325-mesh
sieve, Transfer to a Waring Blendor.* Add 100 m! of ethanol to the blender and blend at low speed for 5 minutes. ‘

Carefﬂlly transfer the contents of the blender, with repeated ethanol washings, into a large beaker. Evaporate the
ethand?l on a steam bath. ‘ ; |

' | I !
Shaks the sample in a plastic vial for 5 minutes on a Spex Mixer/Mill* to remove clumps and caked sample resulting -
from the evaporation of ethanol.

Detarmine by microscopy the homogeneity of the prepared standard previous to the x-ray diffraction analysis.

Press the homogeneous standard into a 11" pellet with a backing of boric acid. Transfer 2 {=0.2) g of standard to
the dig-holder and evenly distribute on a polished, scratch-free die. Distribute 4 (+0.2) g of boric acid evenly on the
talc layer. Press the mixture into a peflet under conditions suitable for obtaining a smooth planar surface (for example,
a pressure of 15,000 to 24,000 Ib calculated on a 3' ram has been found to produce suitable pellets). The resulting
pellet must have a tale face which Is free of flaws; if not, the pellet must be discarded (Note 3). Prepare two acceptable
pellets from sach standard.

*Registerad Trademark

COSMETIC, TOILETRY AND FRAGRANCE ASSOCIATION, INC. = 1133 Fifteenth Street, N.W., Washington ™ = =777
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Sample Preparation

Prepare two pellsts from each sample in the manner described for the standard pellets. Make a gualitative scan
from 4 to 50 °26 on one of these pellets to ascertain the presence of amphibole above the 2% ievel or the presence
of mineral impurities having interfaring peaks Inthe 11.0to 10.0°28(8.8510 8. 04A) region of the scan. The presence
of such interference will eliminate use of the x-ray diffraction method for the sample, and one will have to proceed
directly to the microscopical procedure.

|

Instrumentation |

1 Instrumental variables are optimized on the 1% standard. Lower standards are then

! analyzed under the optimum condltions to determine the lower level of detaction.
Of major importance in obtaining maximum instrument sensitivity are a slow dif-
fractometer speed combined with compatible recorder speed, and high attenua-
tion combined with a statistically acceptable time constant on the raiemeter. Under
appropriate instrumental conditions the peak obtalned for the 0.5% standard should
be detectable above background noise as shown in Figure 2,

Typical instrumental conditions ernployed for the Siemens Diffractometer (Model No. M386-X-A4), and Counter
and Recorder Unit (Type T} ate:

Radiation: CGu with K, filter at 40KV and 24 ma
Divergence siit: 1° Recelving slit: 0.2 mm
Goniometer speed: 1/10°26/minute
Recorder speed: 300 mm/hour
Attenuation: 1 x 108 impulses/second
Time constant: T (s} =4

Statistical error of 1.1% under these conditions

Rise Time = 0.18
Attenuator = 20

COSMETIC, TOILETRY AND FRAGRANCE ASSOCIATION, INC. « 1133 Fifteenth Street, N.W., Washington ~ 7 =777~
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0.5% Tremolite
In Tale

o=

Ity

o * ’ 1 1 1 » v ] ] i 1
[ X} 100 102 04 108 108 110 1.4

24

Figure 2

X-Ray Ditfraction Scans

Place the standard or sample pellet in a suitable holder and slowly scan between 11.0 and 10.0°26. Then rotate the
peliet 90° with respact to its original position in the goniometer and rescan between 11.0 and 10.0°2¢ since pallet
orientation may affect peak intensity. The presence of a reproducible peak (or peaks) is due to the presence of
amphibole mineral (or minerals); the absence of poaks in this region indicates the absence of amphibole In the
samp'e, within the limit of detection of this technique.

Report results as “None detected” or as “Detected at approximately X% level,” where “X” equals the level detected.

COSMETIC, TOILETRY AND FRAGRANCE ASSOCIATION, INC. » 1133 Fifteenth Street, N.W,, Washington, ™~ "~
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Part lI: Asbestiform Amphibole Minerals by Optical
Microscopy and Dispersion-Staining

Apparatus

1. Polarizing miérosaope. Best results will be obtalned if the instrument jncludes the following: |

a. Individually centering objectives
b. Bertrand lens

c. High-intensity light source

d. Centering condenser/substage

2. Disperslon-staining device (Note 4)
3. Vacuum fiitration equipment, Including either a porcelain cone with glass fiber filter mat or a porous glass bottom
cup T

Reagents
1. Hydrochloric acid, 10% viv
2. Cargille immarsion liquid Series HD, n¥ = 1.805 (Note 5)

Procedure
Acid Treatment

Because of the interference caused by scme carbonates (e.g. calcite) in the detec-
fion of asbestiform amphiboles in talc by optical microscopy/disperslon-staining, it
is necessary to first remove these carbonates by a simple acid leaching procedure:

COSMETIC, TOILETRY AND FRAGRANCE ASSOCIATION, INC. » 1133 Fifteenth Street, N.W., Washington
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Weigh out 2 g of the talc into a 100 mi beaker. Add 25 ml of 10% v/v HCl slowly (to prevent excessive evolution of gas
if carbonates are present) and heat, with oceasional stirring on a stearn bath for 30 minutes.

Filter with vacuum filtration equipment, and wash several times with hot water. Dry the talc.

| |
Optical Microscopy and Dispersion-Staining

Carefully disperse 0.1 mg of tal‘c in one drop of Gargille H[T fiquid, rf; = 1.805, and co‘ber with a clean cover slip.
Examine the sample in the dispersion-staining central stop mode. The substage diaphragm should be aimost com-
pletely closed, the field diaphragm may be partially closed to enhance color contrast, and the polarizer should be in

position.

Tramalite, actinolite and presumably other amphibole minerals, under these condi-
tions, will show the following dispersion-stalring colors: yellow ehanging to blue
with rotation of the sample relative to the polarizer or yellow ghanging to orange
with rotation. The variation of the color change is due to the fact that the tremoite
may fie in one of two positions relative to its principal optical orientation.

Examine the sample Jor ashestiform fibrous amphibole minerals.

In order for an amphibole mineral to be considered asbestiform fibrous it must meet the following OSHA definition
(Referance 4).

1. Particles must appear to be fibrous rather than as crystals or slivers.

The maximurm diameter of a fiber to be counted in 3 microns.

. The maximum length of a fiber to be counted is 30 microns.

The length to width ratio must be 5 or more to 1, that is, 5 times or more longer than wide.

The separate or individual fibers must contain fibrils or the “bundle of sticks” effect, unless they are ata
nondivisible stage. A fibril cannot be subdivided and would be counted, if it meets the other criteria. The
length to width ratio of 5 or more to 1 is not meant to imply that other particles are not hazardous.

o

COSMETIC, TOILETRY AND FRAGRANCE ASSOCIATION, INC. + 1133 Fifteenth Street, N.W., Washington, ™ B
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Repori results as “Asbestiform Amphibole Present” or as “Asbestiferm Amphihole Absent.”

It is imperative that both dispersion-staining color and fibrous morphology criteria
be satisfied before identifying a patlicle as asbestiform amphibole, since other sub- -
stances may show colors similar to those described.

|
|
Notes ‘

1. Talcs to be analyzed and the tremoiite used to prepare standard samples must be finer than 325 mash (maxi-
mum particle size of 44 microns). The Tekmar Analytical Mill (Model A-10) is recommended. It is avallable from:

Tekmar Company
P.Q. Box 37202
Cincinnatl, Ohip 45222

2. it is important that the homogeneity of the prepared talc-tremolite standard samples be verifled by optical
microscopy.

3. This requirement is critical since excessive surface scatter wilf cause abnormally high background counts.
4. The only commercially available disparslon-staining device is sold by:

Walter C. McCrone Associates, Inc.
2820 South Michigan Avenue
Chicago, Illincis 60616

5. Available from:
R. P. Cargille Laboratories, Inc.
Cedar Grove, New Jersey 07009
—or from laboratory suppliers.
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