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1J. SuffltMuirr Non

u. On« hundred talc samples have b««n analyzed by polarized light m icroscopy, d ia­
per» loo ftatnixif, x-ray  diffraction and, when necessary, by .xansmlaston elec tron  m icroscopy 
and electron nucroprooe. The analytical method» were refined In scope, sensitiv ity  and
accuracy as a part of the project. The sample» ranged from l  to 99% talc with an average of 
63%. Twenty-three other mineral« were identified including the terpentines: anti go r ite , 
lizardite and chryaotlle; the amphibc-lee: antbophyUlte, tremolite and actino lltc ; the carbonates: 
calclte, dolomite, aakerlts and magnesite; the talc-Uke mineral chlorite as well as quartz , 
mica, feldspar», magnetite, coal, graphite, hydroxygaptite, claya, hydrous iron oxides and 
rutile. Chryaotlle was found In only one sample which, however, contained only i-2Hf ta lc .
More then one-third of the »ample« contained trem olite or actlnoUte often In m ajo r amounts 
and usually partly fibrous. This report was submitted in fulfillment of C on tract No. CDC-210-
75-006 3 by Walter C. McCrone Associates, Inc. under the sponsorship of the National 
Institute for Occupational Safety and Heslth._______________________________________________
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ABSTRACT

Thar* lias been considerable controversy during the p u t  fair years over the com­
position of tala  as used In cosmetic talc products. At one time m ost of these 
products w ere reported to contain curysotile. Although these data were shown to 
be erroneous it  seemed desirable to examine a large number of raw  m aterial 
talcs from various mines to determine precisely what m inerals a re  present. One 
hundred talc samples have been analysed by polarised light microscopy, dispersion 
staining, x -ray  diffraction and, when necessary , by transm ission electron 
microscopy end electron microprobe. The analytical methods were refined in 
scope, sensitivity and accuracy aa a  p a rt of die project.

The samples ranged from 1 to 99% talc with an average of 63%. Twenty-three 
other m inerals were Identified Including fits serpentines: antlgorlte, llzardite 
and chrysotllei the amphlbolsst anthophylilts, trsm ollte and actlnolltet the 
carbonates: calcite, dolomite, anksrlte and magnesite; the talc-like mineral 
chlorite an well aa quartz, mica, feldspars, magnetite, coal, graphite, hydrox­
yapatite , clays, hydrous Iron oxides and ru tile . Chry so tills was found In only 
one sample which, however, contained only 1-2% talc. More than one-third of 
the samples contained tramolite o r actlnollte often in m ajor amounts and usually 
partly fibrous. This report was submitted in  fulfillment of Contract No. CDC- 
210-79-0063 by W alter C. McCrone Associates, too. under the sponsorship of 
the National Institute' for Occupational Safety and Health.
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INTRODUCTION

Using toe techniques of x-ray  diffractloo ind poU rized light microscopy we have 
analyzed 100 samples of talc powder supplied by NIOSH. When accessary electron 
microscopy and electron microprobe analysis have been used to supplement the 
data developed by the other techniques. Tbs purpose of die work was to furnish 
NIOSH with die analytical results which are  tabulated In the attached Data Summary, 
(Appendix A.) While so doing we have tried to refine die microscopical and x-ray  
methods used as they apply to the analysis of talc.

METHODS OF ANALYSIS

Each sample was analyzed by x-ray  diffraction and microscopy. The x -ray  work 
was dons using a Philips x-ray  generator and diffractom eter. Each sample was 
f i r s t  scanned continuously to record a  diffraction pattern  representing the whole 
sam ple. The m inerals Identified were listed and any questionable peak assign­
m ents were noted, for confirmation o r resolution by polarized light microscopy 
including dispersion staining. Quantities of each comp, aent were estimated 
whenever possible, both by polarized light microscopy and from the continuous 
scan.

X -ray  step scanning was done, preferably after m icroscopy, for amphibole and 
serpentine m inerals and for quartz, in order to determ ine any quantities of these 
present in the tale. Results of these tores types of analysis were reconciled 
with each other and then combined and presented in  individual reports for each 
aampte.

X-RAY DIFFRACTION 

Sample preparation
To insure the best x-ray  powder diffraction resu lts the con trac t specifies tha t 
sam ples In which toe average particle size exceeds 10 pm must be ground finer 
before undertaking x-ray  diffraction analysis. Judgment of w hether s iz e  red u c tio n  
was necessary was mads by determining toe partic le  size d istribu tion  m ic ro ­
scopically. The sample was used as received If the average particle d iam e te r 
was below 10 pm. If the average particle was la rg e r  than 10 pm , or if  the sam ple 
was not homogeneous because It ctatalned lumps o r  huge particles, a 2 -g ram  
portion was milled in Isopropanol for about 10 minutes in a McCrone M lcronizing 
Mill and dried by slow evaporation to a ire s  flowing powder.
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APPENDIX A 
Data Summary

Appendix A la a five page table which sum m arizes die analytical resu lts  for 
each of die 100 sam ples. Four methods of quantitation were used and a re  coded as 
follows:

method code
x-ray  diffraction step scanning S

x-ray diffraction line scanning L

polarized light microscopy M

difference D

The method usually used in finding the quantity of a given m ineral is noted 
a fte r the % sign in the column heading for that m ineral. When a  method different 

v- from  that noted in the heading was used die le tte r  code for that method follows the
percentage listed in the table for the particu lar sam ple.

hi the case of trem olite-actinolite ,T<J  fibers” means the percentage of the 
to tal tremolite and/or actinolite that is  fibrous, as contrasted with m assive particles. 
T his was, of course, always determined fay polarized light microscopy with the use 
of dispersion staining.
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PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

DSHEFS
Sample

#

Company and Sample 
D esignación  .

Source 
o f  i 

Sample 1

001
Gouverneur T a lc  Company (NY) 

N ytal 300 S u p p lier

002
Gouverneur T alc  Company (NY) 

N ytal 400 S u p p lie r

003

Gouverneur T a lc  Company (NY) 
5X

1

S u p p lie r

004

Gouverneur T alc  Company (NY) 
325 S u p p lie r

005
Gouverneur T alc Company (NY) 
X

i

S u p p lie r <

006
Gouverneur T a lc  Company (NY) 
FT

1
S u p p lie r

007
Gouverneur T a lc  Company (NY) 
3X S u p p lie r

009
Johnson & Johnson,.V erm ont 
Product T a lc  (98Z Pure) Company

034
H itchcock T a lc  Company 
Murphy, N .C ., P roduct T a lc Harvard

035
Windsor M in era ls , G asse ts  "37" 
Ju ly  29, 1975 (Vermont) Harvard

036
Windsor M in era ls , West Windsor 
M ineral Ray G rind Com posite, Vermor S îarvard

037
Windsor M in e ra ls , Ludlow "36" 
Ju ly  29-30, 1975 (Vermont) *’

•
Harvard

038
Windsor M in era ls , " G a s s c tts "  
36, Ju ly  28-30, 1975 (Vermont) Harvard

039
Vermont T alc  Co- Bagging Bulk 
Sample, 7 /1 6 /7 5 , 2nd s h i f t ,  VT Harvard
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PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

DSHEFS
Sample

B

Company and Sample 
D esig n a tio n

Source
Of

Sample

040

Vermont T a lc  Company -  Bagging 
Bulk Sample, v e r t a l  XXXD 
9/17/75 1 s t s h i f t  (Vermont)

1
Harvard

041

Southern T alc Co. (C ohutta  M ill) 
C hatsw orth, Ga. P roduct (Powder) 
Sample Mine I.D . 04-00493 MESA

042

Packer S ta t io n  #3, V an d erb ilt T a lc , 
M ill 91 G ouvem eur, N.Y.
1 s t s h i f t  11/4 /75  (FT) *

NI0SH
Survey

043

Packer S ta t io n  ¿2, V a n d e rb ilt T a lc , 
M ill 91 Gouverneur, N.Y.
(N ytal 100), 1 s t s h i f t  11/4/75

NI0SH
Survey

044

C eram italc  HOT, V an d erb ilt T a lc  Co. 
1 s t s h i f t  11 /4 /75  (NY) NI0SH ; 

Survey ,

045

Bagging S ta t io n  #3, V an d erb ilt T alc  
C o., M ill #1, G ouverneur, N.Y. 
11/4/75 (N ytal 200)

NI0SH
Survey

046
H itchcock Corp. 95 Mine 
ID# 3100222 (NC)

MESA

047

H itchcock C orp ., #3 Mine 
ID#3100683 (NC)

MESA

048

Wray Mine & M ill, I$ c . 
M inerals and chem icals 
ID# 31—0008 (Vermont) MESA

049

Bagging S ta t io n ,  V an d erv iit Talc 
Co. 2nd s h i f t .  M ill #1 
Gouverneur, N.Y. (N yta l 300) 11 /3 /7

NI0SH
Survey

050

Bagging S ta t io n , V an d e rb ilt, 2nd 
s h i f t ,  11 /3 /75  (N ytal 200)
M ill #1, Gouverneur, N.Y.

NI0SH
Survey

051

sou thern  T alc C o., Southern M ill 
Product T alc  sam ple, C hatsw orth, Ga 
Rock C l i f f  Mine, ID# 0900492, 9 /3 /7 MESA

052
Southern T alc C o., Southern M ill , 
Chatsw orth, Ga. o re  from Rock G-llff 
ID# 09-00492 MESA

053
Southern T alc C o., Southern  M ill 

Ore from Judge Hole Mine 
ID# 09-00492 - MEAS

j 054
J in ce rb o ro  Mine & M ill .  American 
Talc Co-. A lpine, A la. h'i 1 lowcrcek. 
'•line. Ore from (M ont), ID‘ 01-00433 MESAi .
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PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

DSHEFS
Sample

#

Company and Sample 
D esig n a tio n

Source”"!
o f

Sample

055

Thompson-Weinman C o ., C a r te r s v l l l e ,
Plane, C a r te r s v l l l e ,  Ga . , Ore from 
Brady K iue, ID#09-00224

MESA
9/5 /7 4

056

Cohutta M ill ,  Southern Talc Co. 
Chatsw orth, Ga. 9 /3 /7 4 , Ore from 
Ernest Mine ID#09-00493 MESA

057

American T a lc  d o . ,  A lp ine , Ga. 
V in terboro  Mine & M ill ,  9 /5 /7 5  . 
001-00433, F in a l Prod.Ore from Mont MESA

058

n o  near T alc  Co, G arren P i t  P rod. 
06, A llam ora, Hudspeth C o., Texas 
ID# 41-00869 MESA

059

Pioneer T alc Co. I n c . ,  Apache 
P i t  P ro d u ct, #4, Texas 
ID# 41-00869 MESA

060

Pioneer T alc  Co. I n c . ,  #4 
Texola P i t  P ro d u c t, Texas 
ID# 41-00869 MESA

061

Southern Clay P ro d u c ts , #2, • 
Bottom P ro d u ct, A llam ora, Rud*P*ch 
C o., Texas #18 MESA

062

i l lv h i t e  Co. I n c . ,  Van Horn, 
Cumberson Co, Texas ID#41-01527 
Ground C alcined  P roduct MESA

063 •

M ilwhite Co. I n c . ,  #11, Van Horn, 
Culberson Co. T ex as,,E ag le  Hat 
P i t  Crude ID#41-01527 MESA

064

Pioneer T alc C o., A llam ora, Uudspetl 
Co, Texas, #8 G arren Ceramic 
ID# 41-00869

.

MESA

065
M iluh ite  Co. I n c . ,  Van Horn, Texas 
#14 Tumble Down P ic  P roduct,
ID# 41-01527 MESA

066
Emtal 42, E as te rn  Magnesia T alc  
Co. Vermont 8 /28/75

1
HARVARD

067
P fiz e r  (B a r re t ts  M ill) Montana 
minus 12 m icron *• NIOSH

Survey \

068
P fize r (B a r r e t ts  M ill) Montana 
minus 325 mesh NIOSH

Survey

069
P fize r (B a r re t ts  M ill) Moncana 
minus 20 m icrons NIOSH

Survey
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PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

DSHEFS
Sample

9

Company and Sample 
D esigna tion

Source
o f  •1

Sample ■
Cyprus (Three Forks M ill)  Montana 
minus 325 mesh -

NIOSH
070 Survey

071

Cyprus (Three Forks M ill)  Montana 
M istron Vapor (minus 10 micron)

NI0SH
Survey

Cyprus (Three Forks M ill)  Montana NIOSH
072

Floor Sweepings (Bagging A re a ) .
Survey

Cyprus (Y ellow stone Mine) Montana 
D r i l l  Hole NIOSH

073 Survey
Southern t a l c  (S outhern  M ill) Ga. NIOSH

07 A
98Z p assin g  200 mesh

Survey

075

Southern T aic (S outhern  M ill) Ga. 
99Z p a ttin g  325 mesh (#1767)

NI0SH
Survey

076

Southern T alc  (C ohutta M ill)  Ga. 
95Z passing  325 mesh

NIOSH
Survey

Southern T alc  (C ohutta M ill)  Ga. NIOSH
077 25Z passing  200 mesh Survey

M ilv h ite  T alc Co. In c . (T ex.) NIOSH
078 • F in ished  CMA product ^ Survey

Westex T alc  Co. (TDM) NIOSH
079 Dark -(M ilw h lte  In c .)  Tex. Survey j

080
M ilv h ite  T a lc  Co. (Tex) 
K arshel mix -  92-200 mesh

NIOSH
Survey

081
Westex T alc Co. (M ilv h ite  In c .)(T ex  
White mine 93-200 mesh

NIOSH
Survey

Southern Clay P roducts -  Tex. NIOSH
082 Garren Mine #2 n Survey

Texas T alc  Co. -  TP1 (T ex .) SIQSH
083 yline (Texas P a c if ic ) Survey

Texas T alc Co. Tex. NIOSH
OSA 3avid Mine Survey



PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

DSHEFS 
Salop 1*

9

Company and Sample 
D esignation

Source
of

Sample

085
Texas Talc Co. (Tex.> 
TP2 Mine

NIOSH

Survey

Cyprus I n d u s t r ia l  M inerals  Co. NIOSH
086 Loyce Fine Mine (Tex.) Survey

•
P ioneer Talc Co. In c . (T ex .) NIOSH

087 Texola Mine ’ Survey

P ioneer Talc Co. In c . (T ex .) NIOSH
088 Dees Mine Survey

M ilw hite Co. In c . B ryant NIOSH
089 Soapstone Mine Arkansas Survey

Laws M ill (C a l i f . ) NIOSH
090 Clay sample, k a o lin  + IX g lu e Survey

Laws M ill Micro t a l c  from NIOSH
091 trtiite  Eagle Mine (C a lif )

SurveyStandard In d u s t r ia l  M inera ls
¡Laws M ill (C a lif) NIOSH

092 D esert Talc
SurveyStandard In d u s t r ia l  M inera ls

Laws M ill (C a lif)  * NIOSH
093 . io 11day Talc

Scandara T n d tiS tria l M inera ls Survey

K eeler T-076 (Cyprus) (C a lif ) NIOSH
094 Tecopa Mine (100Z P an aa in t) Survey

K eeler HGQ-55 Blend (C yprus)(C al) NIOSH
095 4 Panamint, 3 O asis, 3 W hite Eagle survey

K eeler S ie r ra  Cloud Blend (Cyprus) NIOSH
096 ^C aff# fi n t ‘ 1 White Ea8 l« survey

K eele r, MSC M istron (C y p ru s)(C a lif ilosn
097 Panamint + 0.5Z s t e a r i t e  " Survey

K eeler S ie r r a l i t e  (C yprus)(C alif 7U<33H

098 T alc  C ity (F risco ) . Survey

K eeler G lac ie r 200 (C y p ru s)(C a lif , NIOSH

399 T alc C ity  (T a ilin g s) Survey



PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

DSHEFS
Sample

Cccpar.y and Saspl« 
D esigna tion

Source
o f

Sample

100
K eeler USP ( Cyprus )(C a lif)  
O asis Mine (100Z)

NIOSH
Survey

101
K eeler (C a lif )  (C yprus) 
W hite Eagle Screen ings

NIOSH
Survey

102
K eeler (C a lif )  (Cyprus) • 
Suggar Mine -

NIOSH
Survey

103
P f iz e r  (Cal) T alc ron  CP 44-31 
E c lip s e , Bonnie, M ongolian

NIOSH
Survey

104
P f iz e r  (Cal) C ercron CF 96-38 
E c lip se , Acme, M ongolian

NIOSH
Survey

105
P f iz e r  cercron  CF 96-36 (C a lif )  
White E ag le , M ongolian, Apex

NIOSH
Survey

106
Cyprus (LA) Furnace C reek (C a lif )  
Tecopa (100Z Panam int)

NIOSH
Survey

107
Cyprus (LA) V an d erb ilt crude 
S o ft LB (C a lif)

NIOSH
Survey

108

American Talc (A lab ina) 84 Color 
Dark 200 Mesh o re  from Willow 
Creek Mine in  Mont.

ilOSH
Survey

1

109

American T alc (Alabama) 92 Color 
99% 400 Mesh ore from W illo r  Creek 

'Mine in  Mont

ilOSH : 
Survey

110
Ludlow G a sse tts  M ill  (Vermont) 
Windsor M inerals P roduct

111
West Windsor M ill (Vermont) 
U indsor M inerals Product

112

West Windsor M ill (Vermont) 
Hammondsville Mine •» 
Windsor M inerals

i

113
Vermont Talc Company (Vermont) 
Chescer M ill - V e r ta l 77

114
Vermont Composite Sample 
M oretovn, Vermont - D r.F ro ines
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PRODUCT TALC SAMPLES
FOR LABORATORY ANALYSIS

DSKEFS
SAMPLE

*

COMPANY AND SAMPLE 
DESIGNATION .

SOURCE
OF

SAMPLE

11S
R.T. V an d erb ilt (NY)
Mouldene - ’ • Company

116 R esubm ittal o f  *071

117 R esubm ittal o f  *089

118 R esubm itta l o f  *098

119
R.T. V a n d e rb ilt (NY) 
F ib e r ta l  1 Company

120
R.T. V an d erb ilt (NY) 
F ib e r ta l  6 Company

121
R.T. V a n d e rb ilt (NY) 
F ib e r ta l  12 Company

122
C a l ifo rn ia  Mine no longer in  
o p e ra tio n MESA

123
Western T a lc  (C a lifo rn ia )
(R.T. V an d e rb ilt)  MESA ID *0401138 MESA

»
124

American T alc  Co. A lp ine , A la. 
W interboro Mine & M ill Prim ary 
C rusher, Sample 9 /5 /7 4 . ID*01-0O43. 
Ore From Willow Creek Mine in
A lder, Montana MESA [

12S G eorgia Mine no longer in  o p e ra tio r MESA
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