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INTRODUCTION

As a  p a r t  o f  ongoing re search  by the  N a tio n a l  I n s t i t u t e  for Occupational

Safe ty  and H ealth  (NIOSH) concerning h e a l th  e f f e c t s  o f  occupational  exposures

to  t a l c  and as  reques ted  by the O ccupational S afe ty  and Health A dm in is tra t ion , '-

seven bulk t a l c s  produced by th e  R.T. V an d erb il t  were analyzed f o r  a sbes tos

conten t.  These t a l c s  were ob ta ined  from independent t a l c  s u p p l i e r s  and have

been " c e r t i f i e d "  by V an d erb i l t  no t  t o  c o n ta in  a s b e s to s .  Samples were ana lysed
*

fo r  a sb e s to s  c o n te n t  by  a n a ly t i c a l  e l e c t r o n  microscopy. The fol.lov nq p a ra ­

graphs d e sc r ib e  sample preparation! and a n a ly t i c a l  methods employed a long  with 

r e s u l t s .
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METHODS

Given in  Table 1 are d e s c r ip t iv e  d a ta  f o r  the 7 t a l c s  o b ta in ed  and analyzed 

inc lu d in g  source and NIOSH sample number assigned.

Samples f o r  transm ission  e l e c t r o n  m icroscop ic  an a ly se s  were p repared  by d i s ­

p e r s in g  the powder samples in  e t h y l  a c e ta te  by u l t r a s o n e r a t io n .  Approximately 

10 ng o f  each powder was p la c e d  in  10-20 ml. of e th y l  a c e t a t e  followed by 

v igorous u l t r a s o n e r a t io n  f o r  10-15 m inutes using  a c e l l  d i s r u p te r .  Samples 

were p repared  using  a micro c a p i l l a r y  tube to  p la c e  a d rop  o f  the s o lu t io n  

onto  200 mesh Formvar/carbon s u b s t r a t e  copper e le c t ro n  microscope g r id s .  The 

e th y l  a c e ta te  was allowed t o  evapora te  in  a la b o ra to ry  c le a n  hood, j f  n eces­

sa ry ,  an a d d i t io n a l  drop o f  th e  s o lu t io n  was used to  in s u re  s u f f i c i e n t  m a te r i a l  

fo r  e f f i c i e n t  an a ly s is  by e l e c t r o n  microscopy. Blank g r id s  were p repared  i n  th e  

same manner as the samples.

Samples were analyzed by f i r s t  scanning  the  e n t i r e  g r id  a t  low m a g n if ic a t io n  

to  a s c e r t a in  th e  s u i t a b i l i t y  o f  th e  p re p a ra t io n  f o r  a n a ly s i s .  At a m agn if ica ­

t io n  o f  approximately 17,00OX, a l l  p a r t i c l e s  with  an a s p e c t  r a t i o  ( len g th  to

d iam eter) o f  3 to  1 o r  g r e a t e r  were i d e n t i f i e d  using  b o th  s e le c te d  area*
e le c t r o n  d i f f r a c t i o n  and energy d i s p e r s iv e  microchemical a n a ly s i s  f o r  f i b e r  

i d e n t i f i c a t i o n .  A t o t a l  o f  25 to  50 in d iv id u a l  f i b e r s  were so analyzed f o r  

each sample, a JEOL, JEM 100B t ra n sm iss io n /sc an n in g  e l e c t r o n  microscope 

equipped with an EDAX energy d i s p e r s iv e  x - ray  an a ly z e r  was used fo r  a l l  a n a ly s e s .  

E lec tron  micrographs of t y p i c a l  f i b e r s  along w ith  t h e i r  d i f f r a c t i o n  patt-  rn s  

■and x-ray  spectrum were recorded ' f o r  each sample.
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Table i

Sources o.f R.T. V a n d e rb i l t  Talcs  Produced a t  
th e  Gouvemeur Talc Company, Number One Mine 

and M il l  and o b ta in ed  from S u p p lie rs

T

Nytal 300

1

Crone Chemical 001
P.O. Box 14042

Nytal 400 ’ Houston« TexaB 77021 002

5x 003

325 004
P aul c r a z i e r  Company

X 1115 S i lv e r  5 t . oos
Houston« Texas 77067

p i 006

3x 007

3
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RESULTS AND DISCUSSION

R esu lts  o f  a l l  an a ly se s  $re shown i n  Table 2 and ty p i c a l  micrographs o f . 

f i b e r s  i n  these  samples a long w ith  e l e c t r o n  d i f f r a c t i o n  p a t t e r n s  and x - ra y  

s p ec tra  a re  shown in  t h e  Appendix. Based on t h e i r  s e le c te d  a rea  e le c t ro n  

d i f f r a c t i o n  p a t t e r n s ,  f i b e r s  vera  c l a s s i f i e d  as p o s i t iv e  amphiboles, 

p o s i t iv e  c h r y s o t i l e ,  non-asbes tos  o r  "ambiguous" meaning t h a t  the  p a t t e r n  

was no t  s u f f i c i e n t l y  c l e a r  fo r  p o s i t i v e  i d e n t i f i c a t i o n .  The energy d i s ­

p e rs iv e  x - ra y  s p e c t r a  were used to  c l a s s i f y  th e  amphiboles as  to  type  

and fo r  f u r th e r  con f irm a tio n  o f  c h r y s o t i l e  i d e n t i f i c a t i o n  by e l e c t r o n  

d i f f r a c t io n .

As shown in  Table 2, r e s u l t s  o f  th e s e  ana lyses  show a l l  t a l c s  ana lyzed  to  

be of e s s e n t i a l l y  th e  same f i b e r  com position. The major f i b e r  component i st

asb es ti fo rm  a n th o p h y l l i t e ,  rang ing  from 67 to  084 o f  the  f i b e r s  p r e s e n t  in  

ad d i t io n  to  f ib ro u s  trem cil i te  (4 t o  12%). Aspect r a t i o s  fo r  th ese  f i b e r s  

ranged up t c  1000 to l , w l t h  th e  lo n g e r ,  th in n e r  f ib e r s  be ing  a n th o p h y l l i t e .  

Trace q u a n t i t i e s  o f  c h r y s o t i l e  were found i n  two o f  the  samples. C h ry so t i le  

f ib e r s  observed were sm all  in  d iam eter (< 0 .1  uml and s h o r t  i.n len g th  (most 

< 1.0 urn).

h

T T T T



T a b l e  2

Summary o f  NIOSI! E lectron Microscopic 
Analyses of Talc Produced a t  the 

Gouverneur Talc Company 
Number One Mine and Mi l l  

Samples Obtained Frcm Talc S u p p lie rs

Talc
Sample

Range of 
Fiber. Aspect ‘ 
Ratios

F iber I d e n t i f i c a t i o n  (Percent)

P o s i t iv e  
T rem olite

Amphiboles
A nthophyllite

P o s i t iv e
C h ry s o t l le

Nytal 400 3 /1  to  1000/1 8 88 N.D.

Nyt a l  300 3/1  to  100/1 12 72 N.D.

5x 5/1 to  100/1 11 80 Trace

X 8/1 to  80/1 0 80 H.D..

3x 5/1 to  100/1 12 67 N.D.

FT
i

3/1 to  50/1 16 72 N.D.

325
i

3 /1  to 50/1. 4 88 Trace

*
Selected area d i f f r a c t i o n  p a t te rn s  not s u f f i c i e n t  fo r  p o s i t iv e  I d e n t i f i c a t i o n

HD -  None Detected

" .v íí c X ':s a y rrx a t£ tt« e * ri
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CONCLUSIONS

Using p re sen t  " s t a t e - o f - t h e  ¿ r t "  techn iques  f o r  asb es to s  f i o e r  ana lyses  

a l l  7 t a l c s  analyzed demonstrated  la rg e  q u a n t i t i e s  o f  a sb es ti fo sm '- trem o lite  

and a n th o p h y l l i te  t o  p re sen t .  Only t r a c e  q u a n t i t i e s  o f  c h r y s o t i l e  wera 

d e tec ted  in  2 o f  the 7 t a l c s .  Based on th e s e  an a ly se s ,  a l l  t a l c s  analyzed 

should be labe led  with the osha a sb e s to s  warning labe l .

6.
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APPENDIX
i

E lec tro n  Micrographs, E lec tron  D i f f r a c t io n  Pat 'terns  and 
X-Kay Specta f o r  T yp ica l  F ib e rs  i a  R.T. V a n d e rb i l t  T a lc s .
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Dtpartntrtlef Community?H,tlkirv A p r i i  29 M 976

Mr , John Dement 
N10SH Room 527 
Post O ff ice  B uild ing  
F i f t h  and Wslnut S t r e e t  
C in c in n a t i ,  Ohio 45202

Dear Mr. Dement :

T h is  repo rt  covers th e  r e s u l t s  of an a ly se s  of seven NYTAL samples; .400, 35 , X, 
E’T, 300 . 325 and 5X.

The seven samples were analyzed q u a n t i t a t i v e l p  f o r  th r e e  v a r i e t i e s  o f  asb es to s  
m inera ls  -  c h r y s o t i l e ,  a n th o p h y l l i t e  and t r e m o l i t e  and a lso  f o r  qu a r tz .  Ana­
l y t i c a l  techn iques  included  p o la r iz e d  o p t i c a l  microscopy, x - r a y  d i f f r a c t i o n ,  
t ran sm iss io n  e l e c t ro n  microscopy and scanning  e le c t ro n  microscopy w ith  energy 
d isp e rs iv e  a n a ly t i c a l  systems.

Q u a n t i ta t iv e  d e te rm ina tions  by x - r a y  d i f f r a c t i o n  o f  th e  fo u r  m in e ra ls  in  ques­
t i o n  were made by comparison with d i l u t i o n  s tan d a rd s  of th e s e  m inera ls .  A 
uniform method o f  back mounting in  which th e  sample i s  remounted and r e - ru n  fou r  
tim es a t  i d e n t i c a l  in s t ru m en ta l  s e t t i n g s  o v er  d ia g n o s t ic  r e f l e c t i o n s  has been 
shown to  be re p ro d u c ib le  and ac cu ra te .  Q u a n t i t a t i o n  of th e se  m in e ra ls  was a lso  
done by x - ra y  d i f f r a c t i o n  in  th e  s t e p - s c a n ,  f ix e d  count mode.

In teg ra ted  i n t e n s i t i e s  fo r  d ia g n o s t ic  x - r a y  r e f l e c t i o n s  were measured us ing  both 
th e  back-mounting and s te p -sc a n  tech n iq u es .  When r e f e r r e d  t o  c a l i b r a t i o n  curves 
prepared by each techn ique ,  t h e  NYTAL unknowns showed egreement, averag ing  about 
10% standard e r ro r .  The r e s n l t s  a re  2s  fo llow s;

SERPENTINE TREMOLITE .ANTHOPHYLLITE QUARTZ
PHASE

% % %
NYTAL 400 14-18 24 2-3 7-10

ft 3x 31-35 32 not d e tec ted 7-8
I t X 26-30 50-60 * not determined 9-10 -"Cl ~~~
f t FT 26-30 17 not d e tec ted not d e te c te d

300 14-18 18 . 4-5 9-io/tC  ’'-AY i \
n 325 19-23 24 5—7 3-4 1.
M 5x 14-18 27 7-9 8-9  »

Because of th e  ta rg e  amounts of t r e m o l i t e (50-605«) p resent in
_ X '

sample X u n th o p h y l- . s X / '

l i t e could not be q u a n t i t a t i ve ly  determ ined  by x - r a y  d i f f r a c t i o n .  Hcwevér;̂ ni?rc5 > > ^
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.y s is  of f i b e r s  on th e  SEM shdws th a t  a n th o p h y l l i t e  i s  p re sen t .  X-ray 

.ndicated  th e 'p re se n c e  o f  s e rp e n t in e  phases i n  a l l  samples, but the 
¡ ra l  spec ie s  o f  t h i s  group which’ inc lude#  c h ry a o t i le ,  antlgorifce and,
>uld not be p o s i t iv e ly  i d e n t i f i e d  although th e  l a t t e r m o s t  c lo s e ly  
-ray p a t te rn s .  Examination by TEJt and iEM with  energy d i s p e rs iv e  
em confirmed t h s t  v i r t u a l l y  a l l  o f  th e  sp erp en tin e  phase c o n s i s t s  

C h ry so t i le  was d e tec ted  by e le c t ro n  microscopy in  the  samples, .
:ylng photom icrographs)/  ._•

•eri prepared f o r  a n a ly s i s  by t ran sm iss io n  e le c t ro n  microscopy by 
■chnique which did not a l t e r  th e  s i z e  d i s t r i b u t i o n  o f  p a r t i c l e s .  Two 
th re e  Brf g r id s  were scanned at. 25,000;« m ag n if ica tio n  on a  H itach i  
¡cope. F ib rous  p a r t i c l e s  were abundant in  a l l  seven samples". , Morpbol- 
•y s ta l  c leav ag e  c h a r c c t e r i s t i t s  in d ica ted  th e  presence 'of amphibvles. 
f ied -b y  observ ing  a t y p i c a l  l a y e r - ty p e  se le c te d  a rea  .e lec tro n  d i f f r a c -  
on the f ib ro u s  p a r t i c l e s .  The l a y e r  l i n e  distaftfee normal to  the  
: is  was c o p s is t / jn t ly  observed to  be 5.3X, which i s  c h a r a c t e r i s t i c  of  • 
:peat of amphiboies.. These p a r t i c l e s  were" defined  as amphibole and 
^  on a g r id  fa c s im i le  recorded . The specimens were t r a n s f e r r e d  t o  
ec tron  microscope (CVflRSCAN) equipped with  an energy d i s p e r s iv e  x - r a y  

The amphibole .p a r t ic le s  w e r e  analyzed by point count and were found 
two g en e ra l  m orphological-chem ical ty p es  of p opu la t ions  which p e rm its  
•fined as d i f f e r e n t  m inera l  sp e c ie s ,  The 'long, t h i n  f i b e r s  (a spec t  
■ more) showed Si/Mg in  r a t i o s  c o n s i s te n t  with a n th o p h y l l i t e  composi- 
f i b e r s  contained  l i t t l e  o r  no iron .  Short p r ism a t ic  f i b e r s  with 

. from about 3/1 to  S /i^ c o n ta in e d  Sl/Ca/Mg p ro p o r tio n s  c o n s i s t e n t  
e .  No iron  was found io t T e e v a l i t e .  , , , ,  .

A r th u r  S. Rob! , ph.D. 
Environmental Sciences Laboratory
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C l i r y a o t i l e -  t u l e  s tandard  d i l u t i o n  
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