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D e a r  D r .  G oudie:

In c o m p l ia n c e  w ith  y o u r  r e q u e s t  I h av e  m a d e  X - r a y  d i f f ra c t io n  s tep  s c a n s  
on B ab y  P o w d e r  T a lc  S a m p le s  108T and 109T f o r  the  p u r p o s e  of d e t e r ­
m in in g  if s e r p e n t in e  (p o s s ib ly  c h r y s o t i l e )  is  p r e s e n t .  It is  m y  u n d e r s t a n d ­
ing  th a t  a c o n te n t io n  h a s  b e e n  m a d e  th a t  t h e s e  s a m p le s  co n ta in  a p p r o x i ­
m a te ly  3% c h r y s o t i l e .

T h e  r e s u l t s  of th e s e  s tu d ie s  do not s u b s t a n t i a t e  th is .  T h e y  do show  th a t  
th e  s a m p le  c o n ta in s  c h lo r i t e  w h ich  g ive  s i m i l a r ,  but d is t in g u is h a b le  X - r a y  
d i f f r a c t io n  p e a k s .  If the  c h l o r i t e  p e a k s  w e r e  m is ta k e n ly  a s s u m e d  to r e s u l t  
f r o m  the  p r e s e n c e  of c h r y s o t i l e ,  th en  one w ould  m is ta k e n ly  a s s u m e  th a t  
th e  s a m p l e s  c o n ta in  about 3% c h r y s o t i l e  b a s e d  on the d i f f r a c t io n  p e a k  i n t e n ­
s i t y  r e s u l t i n g  f r o m  th e  a d d i t io n  of 3% c h r y s o t i l e  to the s a m p le s .

A s b e s t o s f o r m  c h r y s o t i l e  i s  b u t  one s p e c i e s  of the  m in e r a l  s e r p e n t in e .
O th e r  s p e c i e s  a r e  no t a s b e s t o s f o r m .  H o w e v e r ,  a l l  s p e c ie s  give s i m i l a r  
X - r a y  d i f f r a c t io n  p a t t e r n s  so  th a t  X - r a y  d i f f r a c t io n  can only  in d ic a te  the  
p r e s e n c e  o r  a b s e n c e  of s e r p e n t i n e .  If X - r a y  d i f f ra c t io n  in d ic a te s  the  
p r e s e n c e  of s e r p e n t i n e ,  o t h e r  m e th o d s  m u s t  be  u s e d  to d e te r m in e  if it is  
c h r y s o t i l e .  H o w e v e r ,  a c c o r d in g  to  the  F D A  g u id e l in e s ,  if a  t a lc  s a m p le  
y i e ld s  no d i f f r a c t io n  d a ta  w h ich  cou ld  be a s c r i b e d  to s e r p e n t in e  ( in c lu d in g  
c h r y s o t i l e )  th e n  the  ta lc  is  r e g a r d e d  a s  a c c e p ta b le  r e la t iv e  to c h r y s o t i l e  
c o n te n t .

T h e  m o s t  e f f e c t iv e  w ay to a s c e r t a i n  if a  s e r p e n t i n e  m in e r a l  m a y  be p r e ­
s e n t  in a  s a m p l e  by d i f f r a c t io n  is  to f i r s t  d e t e r m i n e  if the  m a t e r i a l  y ie ld s  
a  d i f f r a c t io n  p e a k  in the  v ic in i ty  of 7 A. T h i s  i s  the  m o s t  in te n s e  d i f f r a c ­
t io n  p e a k  f o r  s e r p e n t i n e .  H o w e v e r ,  th i s  d i f f r a c t io n  peak  c an n o t be u s e d  
i n d i s c r i m i n a t e l y  s in c e  o th e r  n o n - a s b e s t o s  m i n e r a l s  have t h e i r  m o s t  in te n s e  
d i f f r a c t io n  p e a k s  in the  s a m e  r e g io n .  A n a w a r e n e s s  of the  g e o lo g ic a l  and  
m i n e r a l o g i c a l  a s s o c i a t i o n s  of t a lc  im m e d ia te ly  s u g g e s ts  the  c h lo r i t e  m i n ­
e r a l s .  T h e y  a r e  c o m m o n ly  a s s o c i a t e d  w ith  ta lc  and y ie ld  t h e i r  m o s t  
in te n s e  d i f f r a c t io n  p e a k  a t  e s s e n t i a l l y  the  s a m e  p la c e  as th a t  of s e r p e n t in e
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D r .  Al G oudie P a g e  2 O c to b e r  27, 1972

(inc lud ing  c h r y s o t i l e ) .  F o r t u n a t e l y  t h e r e  is  a way to  d is t in g u is h  b e tw e e n  
the  s e r p e n t in e  m i n e r a l s  an d  c h lo r i t e  m i n e r a l s  by X - r a y  d if f ra c t io n .
C h lo r i te  g iv e s  a d i f f r a c t io n  p e a k  at abou t 14 A and  s e r p e n t in e  does not.
T h u s  if a s u s p e c t  7 A peak  is  o b s e r v e d  th en  the  s a m p le  m u s t  be c h e c k e d  
f o r  a  14 A p e ak .  If a  14 A p e a k  o c c u r s ,  the  7 A p e a k  r e p r e s e n t s  c h lo r i t e ,  
no t s e r p e n t in e .  T h e  X - r a y  d i f f r a c t io n  m u s t  be d e t e r m in e d  by a c c u m u ­
la t in g  coun ts  f o r  a few  m in u te s  at e a c h  of s m a l l  i n c r e m e n t s  a c r o s s  the  
p e a k s .  C o n tin u o u s  c o u n t in g  o r  coun ting  r a t e s  g ive  n e i t h e r  ad eq u a te  
cou n tin g  s t a t i s t i c s  n o r  s u f f ic ie n t  p e a k  d i s c r im in a t io n .

Step scanning, of s e v e r a l  s p l i t s  of S a m p le s  108T and  109T r e v e a le d  the  
p r e s e n c e  of a p e a k  in the  7 A re g io n  a s  show n on the  a c c o m p a n y in g  c h a r t s .  
H o w e v e r ,  th e y  a l s o  show  th e  p r e s e n c e  of p e a k s  in the  14 A re g io n  w h ich  
a r e  in the  p r o p e r  p o s i t io n  to  sh o w  th a t  the  7 Á p e a k s  r e s u l t  f r o m  the  p r e s e n c e  
of c h lo r i t e  and  no t s e r p e n t i n e .

S ince  the  c o n ten t io n  w as  m a d e  th a t  S a m p le s  108T and 109T co n ta in  ab o u t 
3% c h r y s o t i l e ,  th e y  w e re  s p ik e d  with 2. 7% and 2. 8%, r e s p e c t iv e ly ,  of 
f in e ly  m i l l e d  c h r y s o t i l e  w h ich  w as o b ta in e d  f r o m  J o h n s -M a n v i l le .  A s  m a y  
b e  s e e n  f r o m  C h a r t s  2 and 8 the  c h lo r i t e  and  c h r y s o t i l e  p e a k s  a r e  d i s ­
t in g u is h a b le  and  d i s t in c t iv e .  T h e  c h lo r i t e  p e a k  o c c u r s  at about 7. 06 A.
T h e  c h r y s o t i l e  p e a k  is  qu ite  b r o a d  and sh o w s  a t  l e a s t  2 m a x im a  at a p p r o x i ­
m a te ly  7. 32 À and  7. 3 8 A. It  w as  f i r s t  th o u g h t th a t  th is  b ro a d e n in g  m a y  
h a v e  r e s u l t e d  f r o m  o v e r g r in d in g ,  h o w e v e r ,  r e l a t i v e l y  c o a r s e  u n g ro u n d  
m a t e r i a l  gave  the  s a m e  p a t t e r n .  It is  p o s s i b l e  th a t  the p e a k  b r o a d n e s s  
r e s u l t s  f r o m  d i f f e r e n t  v a r i e t i e s  of s e r p e n t in e  in ad d i t io n  to c h r y s o t i l e .

S tep  s c a n s  of S a m p le s  108T and 109T s p ik e d  w ith  2. 7% and 2. 8% c h r o s o -  
t i l e ,  r e s p e c t iv e ly ,  sh o w  th a t  the  a r e a  u n d e r  the  c h r y s o t i l e  p e ak  is  c o m ­
p a r a b l e  to the  a r e a  u n d e r  the  c h lo r i t e  p e a k s .  If  one w e re  to m is ta k e n ly  
a s s u m e  th a t  th e  7. 06 A p e a k  r e s u l t e d  f r o m  c h r y s o t i l e  in s te a d  of c h lo r i t e ,  
h e  w ould  c a lc u la te  th a t  the  s a m p l e s  c o n ta in  abou t 3% b a se d  on i n c r e a s e d  
d i f f r a c t io n  i n t e n s i t i e s  a f t e r  th e  ad d it io n  of c h r y s o t i l e .  T h is  would be  
e s p e c i a l l y  t r u e  if s t e p  s c a n n in g  w e re  no t u s e d  s in c e  the c h lo r i t e  and  
s e r p e n t in e  p e a k s  w ould  n o t be  r e s o lv e d .  It is  p r o b a b le  th a t  the  c o n te n t io n  
th a t  the  two ta lc  s a m p l e s  c o n ta in  abou t 3% c h r y s o t i l e  is m is ta k e n ly  b a s e d  
on the  m a g n i tu d e  of the  7 A c h lo r i t e  p e a k .  If th i s  is  so, it could  h av e  b e e n  
a v o id ed  by s t e p  s c a n n in g  th e  p r o p e r  r e g io n s .

S in c e r e ly ,

W. T .  C a n e e r  
A s s i s t a n t  M a n a g e r  
M in in g  D iv is io n

W T C /p s k
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EXAMINATION OF JOHNSON AND JOHNSON'S BABY POWDER

Summary

Two sam ples of Johnson and Johnson 's  Baby Powder, batch number
I

108T and 109T, which co rrespond  to the sam ples examined by P ro fe sso r  Seymour ? 

Z, Lewin of New York University on behalf of the FDA have been examined by 

x - r a y  diffraction, light m icroscopy , t ran sm iss io n  e lec tron  m icroscopy and e lec -  I
Itron  diffraction to de term ine  w hether they contain any asbestifo rm  m inera ls .

Both sam ples  contained an insignificant amount o ftrem olite  — |i 

a  few isolated c ry s ta ls .  Neither sam ple contained chryso tile . I

Introduction l
£

On behalf of the FDA, P ro fe sso r  Seymour Z. Lewin of New York \
jj

University is examining a num ber of com m ercia l talcum powders for the p resence  ' 

of a sb es tifo rm  m in e ra ls .  Two of the sam ples which he has examined a re  sam ples j 

of Johnson and Johnson 's  Baby Pow der, batch number 108T and batch number 109T. 

Johnson and Johnson th e re fo re  reques ted  W alter C. McCrone A ssocia tes  to ex-
t  l

am ine  sam ples  from  the sam e batches to de term ine  whether they contained any \ 
asb es t ifo rm  m in e ra ls .

M ate r ia ls  and Method of Conducting Tests

Two sam ples  w e re  submitted, identified as Johnson and Johnson 's  

Baby Pow der, batch num bers  108T and 109T.

F or x - r a y  d iffraction  examination, the samples w ere  examined on 

a  Ph il l ip s-N ore lco  v e r t ic le  d iff rac tom ete r  using CuKa radiation and a scanning 

speed of 1° p e r  minute. The d isp e rs io n  staining technique was used for the light 

m ic ro sco p ica l  examination and the e lec tron  m icroscopy-e lec tron  diffraction ex­

am ination  was c a r r ie d  out using p ro ced u res  previously  described (MA re p o r t  

2330-1; dated 10 August 1971).

I

I
¡I'f

waiter c. me crone associates, inc.



Results

X -ray  Diffraction

The d iff rac tog ram s w ere carefully  examined in the vicinity of the 

m ajo r peaks of chrysotile  and trem olite .  Neither m inera l was p resen t.  The
f

p re sen c e  of peaks in the vicinity of 12. 0-12-5° 26 , the region in which one of the j. 

p rinc ipal lines of chryso tile  may be found, was co rre la ted  with peaks in the v i ­

cinity of 6° 26 and a re  thus a ttr ibu tab le  to ch lo rite s .  No significant peaks w ere  i 
observed  in the 24° reg ion  which would be requ ired  were chrysotile  p resen t.

Light Microscopy

Using the d ispers ion  staining technique and a liquid of re f rac t iv e  

index 1.550, the sam ples  w ere  examined for chrysotile  p a r t ic le s  and f ibe rs ,  but 

none could be found. Using a s im ila r  technique with a liquid of re f rac t iv e  index 

1.605, the sam ples w ere s im ila r ly  examined for the p resence  of t rem olite  and a 

few individual c ry s ta ls  w ere  found, some rod shaped.

E lec tron  M icroscopy and E lectron  Diffraction

Several e lec tron  m icroscope  grids  from  both sam ples were ex- • \
I.

am ined in the ir  en tire ty  and although some f ib e rs  w ere  observed these  w ere shown ■
5

by e lec tron  diffraction to be sh a rd s  of talc or ro lled  talc. No chrysotile  f ib e rs  

w e re  found.

Conclusion I

A detailed  exam ination of two sam ples of Johnson and Johnson’s 

Baby Pow der, batch num bers  108T and 109T has shown this m a te r ia l  to be sub­

s tan tia lly  f ree  of a sb es t ifo rm  m in e ra ls .  A few trem olite  rods  w ere  observed in 

both sam ples . No ch ryso tile  has been detected.

Respectfully submitted,

Ian M. Stewart
Manager, E lec tron  Optics Group

waiter c, me crone associates, inc.



University College, Cardiff
Postal Address: University College, Newport Road, Cardiff CF2 iTA. 
Telephone Cardiff 442 11 Telegrams: Coleg Cardiff

From.... D.r..F.D..Pooley.............
Department o f...Mineral.Exploitation..

AIR MAIL

FDP/MM 8th November, 1972,

Dr. A.J. Goudie, 
5, Finley,
Edison,
New Jersey 08817, 
U.S.A.

Dear Dr. Goudie,

We have extensively examined the sample 108/T 
powder for chrysotile asbestos but can find no evidence 
of any of the mineral at all. Both electron microscope 
and X-ray techniques have been employed and we have 
also applied a chrysotile concentrating technique which 
we have developed to the sample which enables us to 
definitely demonstrate chrysotile at the 0.10% level 
and nothing was found. I will be communicating a 
number of simple tests to you in the near future for 
demonstrating chrysotile at low levels.

Yours sincerely,

F.Dc Pooley



X-ray Study of Johnson & Johnson’s Baby Powder 
Retain 108T (4-17-72)

Gordon E. Brown 
Princeton University

Retain 108T (4-17-72) of Johnson & Johnson’s Baby Powder was 
examined by slow, continuous scanning x-ray techniques. A Norelco 
vertical diffractometer with a LiF crystal monochrometer and sample 
spinner was used in this work. Other pertinent experimental condi­
tions were as follows: CuK<* radiation (40KV, 20mA) ; scan speed =
1/4 29/min.; scale factor = 4; time constant = 4; 1° slits; scanOrange = 5-BO 20; PHA (12V baseline, 12V window); amount of powder 
= Ocl gr. (<325 mesh).

The diffraction tracing is attached to this report and a list of 
d. spacings is given in Table 1. Twenty-four of the recorded peaks 
have been assigned to talc using cards 19-770A and 13-558 from the 
ASTM powder diffraction file. Seven additional peaks were also re­
corded and all but one have been attributed to chlorite, magnesite, 
chalcopyrite and rutile. The unknown peak represents a d-value of

No evidence of chrysotile or tremolite was found in the x-ray 
dataooutlined above. The two strongest chrysotile peaks (7.31 and 
3.65A) as well as the three strongest tremolite peaks (8.38, 3.12 
and 2.70A) were unobserved. The peak at 3.12A is attributed to talc 
(006,115) and cannot be a tremolite peak. Peaks due to CuK/̂  were 
also searched for but were not found.

It is concluded that retain 108T (4-17-72) from Johnson & John­
son’s Vermount talc mine is a very pure talc with less than 5% im­
purity due mainly to chlorite and magnesite. A careful search for 
chrysotile and tremolite impurities proved negative.

1.48 A



Table 1: X-ray Data for Johnson and 
Retain 108T (4-17-72)

Johnson 1 s Baby Powder

Mineral hkl a  (a ) 2 9 !d e g - )
Talc 002 9 . 4 5 9.36
Chlorite 002 7.14 12.40
Talc 004 4.69 18.93
Talc 020,111 4.57 19.42
Talc 022 4.13 21.50
Chlorite 004 3.56 25.0
Rutile (?) 3.26 27.33
Talc 006,115 3.12 28.58
Magnesite ■ 104 2.75 32.58
Talc 130 2.64 34.00
Talc 200,132,131 2.60 34.50
Talc 133,132,117 2.49 36.08
Talc 204 2.45 36.73
Talc 008 2.34 38,46
Talc many including 134 2.28 40.50
Talc 136 2.10 43.18
Talc 136 1.94 46.80
Talc 0.0.10 1.87 48.62
Talc 242 1.73 52.93
Talc 244,138 1.69 54.34
Talc 1.65 55.90
Chalcopyrite(?) 1.58 58.37
Talc 0.0.12,317 1.56 59.21
Talc 060,332 1.53 60.52
Talc 330 1.51 61.30
Unknown 1.48 62.85
Chlorite 139,208 1.42 65.65
Talc 2.0.10 1.39 67.18
Talc 1.3.12 1.39 67.53 (K* )
Talc 0.0.14 1.34 70.38
Talc 264 1.30 72.90
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Sub jec t : ANALYSIS OF JOHNSON'S* BABY POWDER 
FOR CHRYSOTILE ASBESTOS 
PROJECT NO. 503

ftfew Brunswick, N.J. 
October 31, 1972

X-Ray Diffraction

Samples from the two lots of JOHNSON'S Baby Powder 
which had been examined by Dr. Lewin were subjected 
to qualitative analysis by means of continuous X-Ray 
diffractometer scans. The following mineral content 
was determined:

Lot 108T Major: Talc
Trace: Chlorite, Magnesite

Lot 109T Major: Talc
Trace: Chlorite, Magnesite,

Dolomite

The step-scanning technique was then employed for 
increased sensitivity in the detection of chrysotile 
asbestos. It had been previously demonstrated that 
with this procedure it was possible to detect chrysotile 
in talc at a level of 2-3% by weight. The results, 
shown in Figures 1 and 2, indicate no diffraction peak 
in the region corresponding to an intense chrysotile 
reflection (7.31A or 12.1°20). Therefore, the samples 
of JOHNSON'S Baby Powder do not contain chrysotile at 
the minimum detectable level which is attained by 
X-Ray diffraction.

Differential Thermal Analysis

A semi-quantitative method based on the analysis of 
standard samples of chrysotile in talc had been developed 
using the technique of differential thermal analysis 
(DTA). The limit of detection of this method is 1% 
by weight of chrysotile. Thermograms of JOHNSON'S 
Baby Powder, Lots 108T and 109T, showed no thermal

*A Trademark of JOHNSON & JOHNSON.
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New Brunswick, N.J. 
November 8, 1972

Subject: ANALYSIS OF JOHNSON'S* BABY POWDER
FOR TREMOLITE ASBESTOS 
PROJECT NO. 503

The two lots of JOHNSON'S Baby Powder examined by Dr.
Lewin had been previously analyzed qualitatively by 
X-Ray diffractometry (report of October 31, 1972).
It was desired to further analyze these samples for 
the presence of trace quantities of amphibole asbestos 
minerals; such as, tremolite. An X-Ray step-scanning 
procedure had been developed for the detection of 
tremolite in Vermont talc. The limit of detection of 
this method is 0.1% by weight of tremolite. Figure 1 
shows the peak obtained for an intense tremolite reflection 
(8.38A or 10.5° 20) for a standard sample of 0.5% 
tremolite in Vermont talc. Plots of the step-scans 
through the same region for JOHNSON'S Baby Powder, Lots 
108T and 109T, are shown in Figures 2 and 3, respectively. 
The results do not indicate the presence of amphibole 
minerals. Therefore, the samples of JOHNSON'S Baby 
Powder do not contain tremolite within the limit of 
detection of the X-Ray diffraction step-scanning technique.

Since tremolite does not exhibit intense thermal transi­
tions distinguishable from talc, differential thermal 
analysis is not * applicable for the detection of this 
mineral in talc at low levels.

ab

*A Trademark of JOHNSON & JOHNSON.
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