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ABSTRACT

Thare has been considersble controversy during the past few years over the com-
position of talo a8 used in cosmetic tale products. At one time most of these
products were reported to countain curysotile. Although these data were shown to
be errvoecus it ssemed desitabdle o examine a large mumber of raw material

tales from various mines to determine precisely what minerals are present. Ome
hundred talc samples have been analyzed by polartzed light microscopy, dispersion
staining, x-ray diffraction and, whea necessary, by transmlssion electron
microgcopy and electron microprobs. The analytical methods were refined in
scope, sensitivity and accurscy as a part of the project.

The samples ranged {rom 1 to 99% talc with an aversge of §3%. Twenty-three
other minerals were identified Including the serpentines: aatigorite, lUzardite
and chrysotile; the amphiboles: anthophyllite, tremolite and actinolite; the
carbonates: cslcite, dolomite, ankerite and magneaits; the talc-like mineral
chlorite as well as quartz, mica, feldspars, magnetits, coal, graphite, hydrox-
yapatits, clays, hydrous lron axides and rutile. Chrysotile was found in oaly
one sample which, however, contained only 1-2% talc. More than one-third of
the samples contained tremolits or actinolite often in major amounts and usually
partly fibrous. This report was submitted {n fulfiilment of Contract No. CDC-
210-75-0063 by Walter C. McCrone Associates, (nc. under the sponsorship of
the National Institute for Occupationsl Safety and Health.
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INTRODUCTION

Using the techniques of x-ray diffraction and polarfzed light microscopy we have
analyzed 100 samples of talec powder supplied by NIOSH. When necessary electron
microscopy and electron microprobe analysis bave been used to supplement the
datn developed by the other techniques. The purpose of the work was to furnish
NIOSH with the analyticsl results which are tabulated In the attached Data Summary,
(Appendix A.) While so doing we have tried to refine the microscopical and x-ray
methods used as they apply to the analysis of talc.

METHODS OF ANALYSIS

Each sample was analyzed by x-ray dffraction and microscopy. The x-ray work
was done using 2 Philips x-ray generator and diffractometer. Each sample was
first scanned contipuously to record a diffraction pattern representing the whole
sample. The minerals identified were listed and any questionable peak 2ssign-
ments were noted, for confirmation or resolution by polarized light microscopy
including dispersion staining. Quantities of each comp:uent were estimated

whenever possible, both by polarized light micruacopy and from the continuous
scan.

X-ray step scaming was done, prefersbly after microscopy, for amphibole and
serpentine minerals and for quartz, in order to determine any quantities of these
present in the talc. Resul?s of these three types of analysis were reconciled
with each other and then combined and presented in individual reports for each
S8INp68.

X-RAY DIFFRACTION

Sample preparation

To insure the best x-ray powder diffraction results the contract specifies that
samples in which the average particle size exceeds 10 um must be ground finer
before undertaking x-ray diffraction analysis. Judgment of whether size reductiod
was necessary was made by determining the particle size distribution micro-
scopically. The sample was used a3 received if the average particle dlameter
was below 10 um. If the average particle was larger than 10 ym, or if the sample
was not homogeneous becsuse it cartained lumps or huge particles, a 2-gram
portion was miiled in {sopropanol for about 10 minutes in & McCrone Micronizing
M1l and dried by slow evaporation to a {ree flowing powc'er.



APPENDIX A
Data Summary

Appendix A is & flve page table which summarizes the analytical results for
each of the 100 samples. Four methods of quantitation were used snd are coded as
follows:

method code
x-ray diffraction step scanning 8
x-ray diffraction line scanning L
polarized light microscopy M
difference D

The method usually used in finding the quantity of a given miperal is noted
after the % sign in the column heading for that mineral. When a method different
from that noted in the heading was used the letter code for that method follows the
percentage listed in the table for the particular sample.

In the cass of tremolita-actinolite "% fibers" mesns the percentage of the
total tremolite and/or actinolite that is fibrous, as contrasted with massive particles.
This was, of course, always determined by polarized light microscopy with the use

of dispersion staining.
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PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

Company and Sample

Harvard

N

DSHEFS Source
Saaple Designation . of |
[ ' Sample |
Gouverneur Talc Compary (NY)
001 Nytal 300 Supplier
Gouverneur Talc Company (NY)
002 Nytal 400 Supplier
Gouverneur Talc Company (NY) '
003 5X Supplier
Gouverneur Talc Company (NY)
004 325 Supplier
‘ Gouverneur Talc Compaay (NY) '
' 005 X Supplier
Gouverneur Talc Company (NY) ‘ ‘
006 FT Supplier
Gouverneur Tale Company (NY)
007 k24 ‘ Supplier
-
Johunson & Johuson, Vermont
009 Product Talc (982 Pure) Company
Hicchecock Tale Company
034 Murphy, N.C., Product Talc Harvard
Windsor Minerals, Gassets "37"
035 July 29, 1975 (Vermont) Harvard |
Windsor Minerals, West Windsor
036 Mineral Ray Grind Composite, Vermom, . .
Windsor Minerals, Ludlow 36" ‘ |
037 July 29-30, 1975 (Vermont) Harvard
Windsor Minerals, "“Gaasctts”
038 36, July 28-30, 1975 (Vermont) Harvard
Vermont Talc Co- Bagging Bulk
039 Sample, 7/16/75, 2nd shifc, VT



PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

"Cecpany and Sample

L WA D -

DSHEFS Source
Sample Cesigration of
4 Sanple
Vermont Talc Company - Bagging '
Bulk Sample, vertal XD |

040 9/17/75 lst shifr (Vermgnt) Harvard |
Southern Talc Co. (Cohutta Mill)

Chatsworth, Ga. Product (Powder)

041 Sample Mine I.D. Q4-00493 MESA
Packer Station #3, Vanderbilt Talc,

Mill #1 Gouverneur, N.Y. NIOSH

042 1st shife 11/4/75 (FT) Survey
Packer Station #2, Vanderbilt Talc, N1O0SH
Mill #1 Gouverneur, N.Y. !

043 (Nytal 100), lsc shifc 11/4/7S Survey
Ceramitalc HDT, Vanderbilt Tale Co. .
1st shife 11/4/75 (NY) NIOSH :

(0] YA Survey
Bagging Statiom #3, Vanderbile Talc
Co., M{ll #1, Gouverneur, N.Y. NIosH

045 11/4/75 (Nytal 200) Survey
Hitchcock Corp. #5 Mine MESA

046 1D# 3100222 (NC)

Hitchcock Corp., #3 Mine
ID#3100683 (NC)

047 MESA
Wray Mine & Mill, Ipc.

Minerals and chemicals

048 ID# 31-0008 (Vermont) MESA
Bagging Starion, Vandervilt Talc
Co. 2nd shifc, Mi1l #1 NIOSH

049 Gouverneur, N.Y. (Nvcal 300) 11/3/73Survey
Bagging Stacion, Vanderbilt, Znd
shifr, 11/3/75 (Nycal 200) NIOSH

030 M111 #1, Gouveraeur, M.Y. Survey
Southern lalc Co., Southern MIIT
Product Talc sample, Chatsworth, Ga

051 Rock CLLEf Mine, ID# 0900432, 9/3/74MESA
Southern Tale Co., Southern Mill,

Chatsworth, Ga. ore from Rock Gliff
052 ID# 09-00492 SA
Southern Talc Co., Southern Mill
Dre from Judge Hole Mine

053 ID# 09-00492 PEAS
lWinterboro Mine & Mill. Ami?ican X
e, .. Alpi 'i1lowcree

105" _J!t'li‘ég,cgré g‘ll—génf.\'loﬁg'. ‘;1‘3}701-00_433 TESA
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PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

DSHEFS Cozpany and Sample Souté:—}
Sample Designation of
# Sample

Thompson-Weinman Co., Cartersville,!mEsa

055 |Brady’Mine. royos-odaiet °T® from lo/s/7a
Cohutta Mill, Southern Talc Co.
Chatsworth, Ga. 9/3/74, Ore from

056 Ernest Mine ID#09-00493 MESA
american Tale Co., Alpine, Ga.
Winterboro Mine & Mi1l, 9/5¢75

1LY #01~00433, Final Prod.Ore from Mont{MESA
Pioneer Talc UG, Carten Plt Yrod.
#6, Allamore, Hudapeth Co., Taxas

058 ID# 41-00869 MESA
Pioneer Talc Co. Inc., Apache

) Pit Product, #4, Texas

059 ID# 41-00869 MESA
Fioneer Talc Co. Inc., 44
Texola Pit Product, Texas '

060 1D# 41-00869 MESA
Southern Ciay Products, #2,
Bottom Product, Allamore, Hudspeth

061 Co., Texas #18 MESA
Milwhite Co. Inc., Van Horm,
Cumberson Co, Texas ID#41-01527

062 Ground Calcined Product MESA
Milwhite Co. Inc., #ll, Van Horn,
Culberson Co. Texas, . Eagle Hat

063 - lpit Crude ID#41-01527 MESA
Yioneer lalc Co., Allamore,fﬂudapety
Co, Texas, #8 Garren Ceramic

064 ID# 41-00869 MESA
Miluwhite Ca. Inc., Van Horn, Texas
#14 Tumble Down Pit Produce,

065 1D# 61-01527 FESA
Emral 42, Eastern Magnesia Talc

066 Co. Vermont 8/28/75 f.uvm
Floes sz pos

067 urvey

fizer (Barrercs Mill) Montana

068 Finus 325 mesh Ezgizy
F.‘ LD Hencans j;

069 _Purvey




PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

DSHEFS

L .

Compaay and Sarple Source
Sample Desigration of
] Sample .
Cyprus (Three Forks Mill) Montana NIOSH
zinus 325 mesh -
070 Survey i
Cyprus (Three Forks Mill) Montana |y1osy ”
Mistron Vapor (minus 10 micron)
071 Survey
Cyprus (Three Forks Mill) Montana NIOSH
Floor Sweepings (Bagging Area) . .
072 Survey
Cyprus (Yellowstone Mine) Montans |yrosg
Drill Hole
073 , Survey
Southern 1alc (Southeran Mill) Ga. |nrosy
] 987 passing 200 mesh
G74 Survey
outhern Talc (Southern Mill) Ga. NIOSH
992 passing 325 mesh (#1767)
075 Survey
Southern Talc (Cohutta Mill) Ga. NIOSH
95X pass 325 mesh
076 passing 325 mes Survey
Southern Talc (Cohutta Mill) Ga. NI0sH !
077 25% passing 200 mesh Survey
Milvhite Talc Co. Inc. (Tex.) NIOSH
078 ‘ Finished CM4 product Survey
Westex Talc Co. (TDM) NIOSH
079 Dark -(Milwhite Inc.) Tex. Survey i
Milwhite Tale Co. (Tex) NIOSH
080 Marshel mix - 92-200 mesh Survey
Westex Tale Co. (Milwhite Inc.)(TexINIQSH
081 White mine 93-200 mesh Survey
Southern Clay Products - Tex. NIOSH
082 Garren Mine #2 h Survey
Texas Talc Co. - TPl (Tex.) N1OSH '
083 pline (Texas Pacific) Survey
Texas Talc Co, Tex. NIOSH
084 David Mine Survey




PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

_ DSHEFS Cozzany and Sample Source
i Sample Desigration of
F Sazple
Texas Talc Co. (Tex.) ) NIOSH
TP2 ‘
085 Hine Survey
Cyprus Industrial Minerals Co. N1OSH
086 Loyce Fine Mine (Tex.) Survey
Pioneer Tale Co. Inc. (Tex.) NIOSH .
087 Texola Mine i Survey
Pioneer Talc Co. Inc. (Tex.) NI0sH
088 Dees Mine Survey
Milwhite Co. Inc. Bryant NIOsH
089 Soapstone Mine Arkansas Survey
Laws Mill (Calif.) NIOSH
090 'CIay sample, kaolin + 1Z glue Survey
Laws Mill Micro calc from NIOSH
ite Eagle Mine (Calif)
091 Standard Industrial Minerals Survey
s Mill (Calif) I0SH
Pesert Talc
092 Standard Industrial Minerals Survey
Laws M111 (Calif) ° Emsu
11d
093 ’ Sacancfzr}?tfdustrial Minerals urvey
Keeler T-076 (Cyprus) (Calif) LOSH
094 Tecopa Mine (100% Panamint) urvey
Keeler HGO-55 Blend (CYPIUS)(Cal)qIOSH
095 4 Panamint, 3 Oasis, 3 White Eagle Furvey
Keeler Sierra Cloud Blend (Cyprus) VLOSH
096 fh:ffffint‘ 1 White Eagle urvey
Keeler, MSC Mistron (c”ms)(alumﬁi
97 Panamint + 0.5% stearite N Survey
NIGSH
Keeler Sierralite (Cyprus)(calif]
098 Talc City (Frisco) Survey ‘
Keeler Glacier 200 (Cyprus)(cuif}NmsH ‘
hao Tale City (Tailings) Survey |



PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

“DSHEFS | Cccpamy and Sasple Source
Sazple Desig=ation of
g Sample
Keeler USP (Cyprus)(Calif) |NIOSH
100 Oasis Mine (100Z) Survey
Keeler (Calif) (Cyprus) NIOSH
101 White Eagle Screenings Survey
Keeler (Calif) (Cyprus) N1OosH
102 Suggar Mine Survey
Pfizer (Cal) Talecron CP 44-31 NIOSH
103 Eclipse, Bonnie, Mongolian Survey
) Pfizer (Cal) Cercron CF 96-18 NIOSH
104 Eclipse, Acme, Mongolian Survey
N
Pfizer cercron CF 96~36 (Calif) IosH
105 White Eagle, Mongolian, Apex Survey
NIOSH
Cyprus (LA) Furnace Creek (Calif) 10
106 Tecopa (1007 Panamint) Survey
NIOSH
Cyprus (LA) Vanderbilt crude
107 Soft LB (Calif) Survey
Ainerican Talc (Alabama) 84 Color K1gsg
Dark 209 Mesh ore from Willow Survey
108 Creek Mine in Mont. :
American Talc (Alabama) 92 Color NIOSH ‘
. 99% 400 Mesh ore from Willor Creek
109 'Mine in Mont Survey
Ludlow Gassetts Mill (Vermont)
110 Windsor Minerals Product
West Windsor Mill (Vermont)
111 Windsor Minerals Product
West Windsor Mill (Vermont)
Hammondsville Mine "
112 Windsor Minerals
f
Vermont Talc Company (Vermont)
113 Chescer Mill - Vertal 77

114

Vermont Composite Sample

Moretown, Vermont

Dr.Froines




PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

Georgia Mine no longer in operation

DSHEFS COMPANY AND SAMPLE SQURCE
SAMPLE DESIGNATION OF
¥ ] - SAMPLE
R.T. Vanderbilt (NY]
115 Mouldene Company
116 Resubmittal of #071
117 Resubmittal of #G89
118 Resubmittal of #098
R.T. Vanderbilt (NY)
119 Fibertal 1 Company
R.T. Vanderbilt (NY)
120 Fibertal 6 Company
R.T. Vanderbilt (NY)
121 Fibertal 12 Company
California Mine no longer in
122 operation MESA
Western lalc (California
123 (R.T. Vanderbilt) NESA ID #0401138] MESA
Qmerxcgg Tahc Co, Al 1ne Ala.
1nter Q 1ne
P rgamg §/S7§ ID#01-0043:
! rom ow Creek Mine in
124 Alder, Montana MESA
128 MESA
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APPERIX A
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