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S ub jec t :  JO H N S O N ’S Baby P o w d e r

D e a r  D r .  S c h a f fn e r :

As we d i s c u s s e d ,  we  a r e  p r o v id i n g  h e r e w i t h  the  following r e p o r t s  of 
a n a l y s e s  of JOHNSON'S Baby P o w d e r  and  v a r i o u s  s a m p l e s  of 
V e r m o n t  T a l c  u s e d  in JOHNSON'S Baby P o w d e r .

1. Ju n e  24, 1971, R e p o r t  on P a r t i c l e  Size  and Shape 
D i s t r i b u t i o n s  of G r a n t h a m ,  I t a l i a n ,  and V e r m o n t  
T a l c  F i n a l  P r o d u c t s  f o r  J o h n s o n  & Johnson  by 
C o l o r a d o  School of M in es  R e s e a r c h  In s t i tu te .

2. J u ly  7, 1971, X - r a y  a n a l y s e s  r e p o r t  on JOHNSON'S 
B ab y  P o w d e r  s a m p l e  3 4 4 -B ,  and  s ix  s a m p l e s  of 
V e r m o n t  T a lc  by C o l o r a d o  S choo l  of Mines  R e s e a r c h  
I n s t i t u t e .

3. J u n e  28, 1971, R e p o r t  of x - r a y  e x a m in a t io n  of T a l c  
P r o d u c t s  by D r .  R. C .  R e y n o l d s ,  J r .  , Geology  D ep t .  , 
D a r t m o u t h  C o l l e g e ,  H a n o v e r ,  New H a m p s h i r e .

We w i l l  be p l e a s e d  to  a n s w e r  an y  q u e s t i o n s  r e g a r d i n g  the  d a ta  and  
m e t h o d s  u s e d  in th e  a n a l y s e s  d u r in g  o u r  m e e t i n g  with  you to d ay .

It shou ld  be  n o te d  th a t  the  i n f o r m a t i o n  an d  da ta  s u b m i t te d  h e r e i n  c o n ­
t a i n s  t r a d e  s e c r e t s ,  c o m m e r c i a l  o r  f i n a n c i a l  in fo r m a t io n  o r  p r i v i l e g e d  
o r  c o n f id e n t i a l  i n f o r m a t i o n ,  an d  th e  F o o d  and  Drug A d m i n i s t r a t i o n  is 
no t  a u t h o r i z e d  to  m a k e  it p ub l ic  w i th o u t  w r i t t e n  p e r m i s s i o n  f r o m  the 
c o m p a n y .

V e r y  t r u l y  y o u r s ,

JOHNSON & JOHNSON

by: W. N a sh e d
D i r e c t o r  of Sc ience  I n f o r m a t i o n

WN:dw
S u b m i t t e d  in t r i p l i c a t e
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M i n e r a l o g i c a l  T y p e
344-L

I t a l .  
O. S.

P l a t y  t a l c  a n d / o r  
c h l o r i t e

F r e e  d i a m o n d ­
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F r e e  t a l c  s h a r d s

F r e e  n o n t a l c  
n e e d l e s

F r e e  t a l c  n e e d l e s  

F r e e  o t h e r  

G r a n u l a r  p a r t i c l e s  
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0.000404 0 .000026
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0. 000027 . 0. 000021

0 . 0 0 0 0 2 2  0 . 0 0 0 0 2 9  
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A v e r a g e  sq  m m  S ize  of P a r t i c l e s  in E a c h  (

P e r c e n t  of G r a i n s  C
I t a l .  
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L o t  No. 2 
G r a n t h a m
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1970

Sept
1970
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0 .0 0 0 0 3 0 0 . 0 0 0 06 8 0 .0 0 0 0 3 3 0 . 0 0 0 0

0 . 0 0 0 0 0 4 0 .0 0 0 0 0 4 *0. 000007 0 . 0 0 0 0
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0 .0 0 0 0 8 1 0 . 0001
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C o l o r a d o  s c h o o l  o f  m i n e s  r e s e a r c h ' i n s t i t u t e

INTRODUCTION

M r. Wm. Ashton of Johnson & Johnson req u es ted  that we do detailed  

size, shape, and m in e ra log ica l  analyses on the following sam ples:

1. 3 4 4 -L (a re p re se n ta t iv e  final V erm ont product)

2. I ta lian  O. S. (an I ta lian  final p roduct ground overseas)

3. I ta lian  U. S. (an I ta lian  final p roduct ground in the United States)

4. Lot No. 2 Grantham  (a re p re se n ta t iv e  sample of the 19 acceptable 
b a r r e l s  from  the continuous pilot plant run at CSMRI)

5. V erm ont, July 1970—̂

6. V erm ont, Septem ber 1970—̂

7. V erm ont, N ovem ber 1970—̂  .

8. V erm ont, January  197 l—

9. V erm ont, M arch  1971—̂

10. V erm ont, May 1971—̂

1/ T hese  w ere  grab sam ples  f rom  the Vermont plant during the 
v a r io u s  m onths.

Poin t counts w ere  m ade on 500 g ra in s  f rom  each sam ple  at 500X.

The m in e ra l  type and m axim um  and m in im um  dimensions w ere  de te rm ined  

fo r each g ra in .

1



C O L O R A D O  S C H O O L  OF  M I N E S  R E S E A R C H  I N S T I T U T E

1

11

RESULTS AND CONCLUSIONS
r

’ P la ty  Phase

Within the s ize  range  of <0.001343 sq m m  to 0. 025531 sq m u\ the 

following w ere  noted;

1. The G rantham  Lot No. 2 sam p le  appeared  to have the sm a lle s t
p a r t ic le  s ize . ’Vr

. 2. The V erm ont p roducts  appeared  to have the la rg e s t  p a r t ic le
size .

3. The Italian  p roducts  appeared  in te rm ed ia te  in size between 
the G ran tham  and Verm ont p roducts .

Within the s ize  range  of <0. 0001 sq mm to 0. 001343 sq mm. the

following w ere  noted:

l e The 344-L  re p re se n ta t iv e  V erm ont sam ple  showed the sm a lle s t  
amount of platy m a te r ia l  in the <0. 0001 sq mm range, and the 
Lot No. 2 G rantham  sam ple  had the la rg e s t  amount of platy 

. m a te r ia l  in the 0. 0005 to 0. 001 sq mm range.

2. The Ita lian  sam ples  had the la rg e s t  amount of platy m a te r ia l
in the <0. 0001 sq m m  range.

«

The following w ere  noted re la t iv e  to length/width ratio* 1

1. The V erm ont and Italian sam p le s  showed a m ajor portion  of 
p laty p a r t ic le s  in the 1. 1 to 1. 5 length/width ra t io  range.

\ '
' 2, The Lot No. 2 G rantham  product showed a maxim um  amount

of platy  p a r t ic le s  in the 1. 6 -2 .0  length/width ra t io  range.

-A

2



C O L O R A D O  S C H O O L  OF M I N E S  R E S E A R C H -  I N S T I T U T E

Talc Shards

The m ost significant trend  noted in re g a rd  to talc  sh a rd s  was that 

the Ita lian  O. S. product p o sse s se d  sh a rd s  that fell within a m ore  re s t r ic te d  

size  range  than the Italian  U. S. sam ple . This could poss ib ly  indicate  

d ifferen t grinding techniques.
'"sv.

Talc N eedles

The 3 4 4 -L V erm on t sam ple  had the la rg e s t  num ber of talc needles, 

but the  sh o r te s t  needle lengths.

Nontalc N eedles

The G rantham  Lot No. 2 sam p le  had the la rg e s t  num ber of nontalc 

need les  but the sh o r te s t  nontalc needle  length.

Q uartz

The 3 4 4 -L sam ple  had the m o s t  quartz  and the Lot No. 2 G rantham  

sam p le  had e sse n tia l ly  no quartz .

C arbonate  • ■

\ No sign ifican t t re n d s  w ere noted in re g a rd  to carbonate content

betw een the  v a r io u s  sam p le s .

' ’O th e r1* P a r t ic le s  *

The 3 4 4 -L V erm on t sam ple  had the la rg e s t  number of, and the 

l a r g e s t  sized, "o th e r"  p a r t ic le s .

3
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DISCUSSION

G enera l  R esu lts  of G ra in  Counts

E ach  sam ple was point counted to de te rm ine  the o c c u r re n c e s  of 

m in e ra l  types and th e i r  average  s ize  in sq mm. The following table shows 

the p e rcen tag es  of m in e ra l  types in each  sample, based  on the num ber of 

g ra in s  counted;

C O L O R A D O  S C H O O L  OF  M I N E S  R E S E A R C H  I N S T I T U T E

TABLE 1

P e rc e n t  of G ra in s  in E ac h  C ategory  on a G ra in  Count B asis

P e rc e n t  of G ra ins  Counted
M inera log ica l  Type

344- L
Ital. 
O. S.

Ital. 
U. S.

Lot No. 2 
G ran tham

July
1970

Sept
1970

Nov
1970

Jan
1971

M ar 
197 1

May
1971

T ty ta lc  and /o r  
ch lo r i te 87. 3 90. 2 89. 4 9 2> 6 89. 2 86. 8 90. 4 89. 2 86. 0 87.0

F r e e  d iam ond­
shaped p a r t ic le s 1. 0 - - - 0. 2 0 .4 0. 2 0. 6 0. 4 0. 6

F r e e  ca rb o n a te s 1. 4 0. 4 2. 2 0. 2 1. 0 1. 2 1. 4 2. 2 2. 0 0 .4
F r e e  q ua rtz 1. 6 0. 4 0. 2 - 1. 0 2. 0 0. 8 0. 2 0. 6 1. 2
F r e e  talc  sh a rd s 2. 8 4. 8 5. 2 3. 0 2. 8 2. 2 1.4 1. 6 3. 8 1. 6
F r e e  nontalc need les 0. 6 0. 4 0. 4 1. 0 . 1. 0 0. 8 0. 4 0. 8 1. 0 0. 8
F r e e  ta lc  need les 2. 2 1.4 0. 8 1. 2 0. 8 1.4 0. 6 1. 0 1. 8 2. 2
F r e e  o th e r 2. 8 2. 0 1. 8 1. 8 4. 0 4. 6 4. 8 4. 4 4. 2 5. 6
G ra n u la r  p a r t i c le s - - - - - - - - - 0. 6
D ark  opaque 0. 2 0. 4 - 0. 2 - 0. 6 - - 0. 2 -

Following a re  explanations fo r  the above te rm s-

L The platy  ta lc  a n d /o r  ch lo r i te  p a r t ic le s  usua lly  had nonopaque 
inc lusions  of v a r io u s  types and s iz e s .  As p e r  your instructions 
th e se  w ere  not counted se p a ra te ly .  2

2. The "diam ond shaped p a r t ic le s "  w ere  ten ta tive ly  identified as 
pyroxene  a n d /o r  carbonate .

4



C O L O R A D O  S C H O O L  OF  M I N E S  R E S E A R C H  I N S T I T U T E

3. The "ca rb o n a te s"  noted m ay  include m agnesite , dolom ite o r calcite .
j

4. The "quartz"  noted was identified using in te r fe ren ce  f ig u res  w here  
possib le . W here not possib le , due to size, conchoidal f r a c tu re s  
r e l ie f  and in te r fe ren ce  c o lo rs  w ere  used fo r identification.

5. The " talc  sh a rd s"  noted w ere  thin p ieces  tha t could c le a r ly  be defined 
as being broken off of p la tes .

6. The " ta lc"  and "nontalc" need les  noted w ere  definite n e e d le - l ik e  
p a r t ic le s  and not sha rd s .  The two types w ere  defined by d iffe rences  
in extinction angles.

7. The "o th e r  p a r t ic le s "  noted w ere  nonopaque p a r t ic le s ,  usually  of a
- v e ry  sm a ll  s ize  and not read ily  iden tifiab le  optically. They invariab ly  

exhibited h igher re l ie f  than the 1. 600 oil used  and higher in te r fe re n ce  
co lo rs  than talc.

8. The " g ra n u la r  p a r t ic le s "  noted w ere  nondescrip t m asse s  of very  fine
g ra in s .  The individual g ra in s  w ere  a lm o s t subm icroscopic  and 
could not be positive ly  identified. B ru c ite  o r  g ranu la r  talc a re  
p o ss ib i l i t ie s .  v

9. The " d a rk  opaque" a re  p a r t ic le s  that do not t ran sm it  light.

T ab le  2 shows the pe rcen tage  of m in e ra l  types in each sam ple  on a

to ta l sq m m  b as is ,  and Table 3 shows the average  Sq mm size  of p a r t ic le s

in each m in e ra lo g ic a l  category .

\
\
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• TABLE 2\

P e rc e n t  of P a r t ic le s  in E ach  C ategory  on a T o ta l sq m m  B asis

P e rc e n t  of G ra in s  Counted
M inera log ica l  Type

344-L
Ital. 
O. S.

Ital. 
U. S.

Lot No. 2 
G ran tham

July
1970

Sept
1970

Nov
1970

Jan
1971

M ar
1971

May
1971

P la ty  ta lc  a n d /o r  
ch lo r i te 99.100 99.110 98. 0 67 99. 314 99. 515 99. 226 99. 936 99.400 99. 1012 99.230

F r e e  diamond - 
shaped p a r t ic le s 0. 010 - » - 0. 002 0. 002 0. 001 0. 001 0. 0012 0. 010

F r e e  ca rb o n a te s 0. 150 0. 178 0. 966 0. 127 0. 020 0. 256 0. 228 0. 290 0.0881 0. 010

F r e e  q ua rtz 0. 270 0. 006 0. 002 - 0. 021 0. 156 0. 023 0. 020 0. 0215 0. 030

F r e e  ta lc  sh a rd s 0. 410 0. 617 0. 944 0. 420 0. 404 0. 283 0. 792 0. 150 0.7311 0. 450

F r e e  nontalc needles- 'f 0. 010 0. 005 0. 006 0. 026 0. 015 0. 006 0. 005
/

0. 020 0.0119 0. 0 20

F r e e  ta lc  need les 0. 020 0. 026 0 .012 0. 084- 0. 011 0. 022 0. 004 0. 050 0. 0295 0. 030

F r e e  o ther 0. 010 0. 006 0. 003 0. 008 0. 012 0. 013 0. 001 0. 060 0. 0150 0. 020

G ran u la r  p a r t ic le s - - - - - - - - - 0. 0 20

D a r k  opaque 0. 020 0. 052 - 0. 017 - 0. 036 - - 0.0003 -

\
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C O L O R A D O  S C H O O L  OF  M I N E S  R E S E A R C H  I N S T I T U T E

j A s  may be noted from  the above data:
I(

1. The percentage of p la tes  on a g ra in  count b a s is  is  considerab ly  le s s  
than the percen tage  of p la tes  on a total sq m m  b a s is .

2. The percentage of nontalc constituents , talc need les  and talc sh a rd s  
is considerably  h igher  on a grain  count bas is  than on a cumulative 
sq m m  basis.

3. The average p la te  s ize  is  sm a lle s t  in the Lot No. 2 G rantham  products , 
in te rm ed ia te  in the I ta lian  p roducts  and la rg e s t  in the V erm ont p roducts .

4. No f re e  d iam ond-shaped  p a r t ic le s  w ere  noted in the Lot No. 2 G ran tham  
o r the Italian p roducts .

5. The Lot No. 2 G ran tham  o re  was the only one showing no quartz .

6. The Lot No. 2 G ran tham  showed the h ighest pe rcen t of p la tes  on a 
g ra in  count b a s is .

The "g ran u la r  p a r t ic le s "  noted in the May 1971 sam ple  w ere  i r r e g u la r
V

gelatineous m a s s e s  of ve ry  fine g ra in s  that could not be positively  identified.

T hese  p a r t ic le s  w ere  not noted in any of the o ther  sam ples.

Detailed  R esu lts  of G ra in  Counts 1

To b e tte r  define  the p a r t ic le  shape and s ize  in each sam ple, plots 

w ere  m ade-involving leng th /w id th  ra t io s  a n d /o r  s ize  distribution of the 

va rious  com ponents in each sam ple. Following a re  the r e s u l ts  of these  

ana ly ses :

P la ty  Talc  a n d /o r  C h lo rite

F ig u re s  1 th rough  20 show plots of the ra t io  of length to width and 

the s ize  d is tr ib u tio n  in sq m m  of the p laty  com ponents of each sam ple.

8
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OF SIZE DISTRIBUTION (Sq mm) OF THE
PLATY PHASE OF SAM PLE 344-L

EXPLANATION (AREA Sq mm)

1 = 0 -  0 . 0 0 1 3 4 3
2= 0 . 0 0 1 3 4 6 -  0 . 0 0 2 6 8 7
3= 0 . 0 0 2 6 9 0 —  0 . 0 0 4 0 3  1
4= 0 . 0 0 4 0 3 4 —  0 . 0 0 5 3 7 5
5=' 0 . 0 0 5 3 7 8 —  0 . 0 0 6 7 1 9
6 = 0 . 0 0 6 7 2  1 —  0 . 0 0 8 0 6 2
7= 0 . 0 0  8 0 6 5 —  0 . 0 0 9 4 0 6
8= 0 . 0 0 9 4 0 9 —  0 . 0  1 0 7 5 0
9= 0 . 0  1 0 7 5 2 —  0 . 0 1 2 0 9 3

10 = 0 . 0 1 2  0 9 6 —  0 . 0 1 3 4 3 7
1 1 = 0 . 0 1 3 4 4 0 — 0 . 0 147 8 1
12= 0 . 0 1 4 7 8 4 —  0 . 0 1 6 1 2 5
13= 0 . 0 1 6 1 2 7 —  0 . 0 1 7 4  68
14 = 0 . 0  1 7 4 7  1 —  0 . 0  188  12
15= 0 . 0  188  1 5 —  0 . 0 2 0  1 5 6
16 = 0 . 0 2 0  1 5 9 —  0 . 0 2  1 5 0 0
17= 0 . 0 2 1 5 0 2 —  0 . 0 2 2 8 4 3
18= 0 . 0 2 2 8 4 6 —  0 . 0 24  1 8 7
19= 0 . 0 2 4  1 9 0 —  0 . 0 2 5 5 3  1

TOTAL No. OF PLATES 4 34
AVERAGE Sq mm PLATE SIZE 0.002765

*= PERCENTAGE OF PLATES IN EACH 
• CATEGORY

0.7% 0.5% 0.5% o%  0%  05°/o 0%  0% 0%  0%  0%  0%
JL x

6 7 8 9 IO II 12 13 14 • 15 16 17 18 19
(SEE EXPLANATION ABOVE) m
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PLOT OF SIZE DISTRIBUTION (Sq mm) OF THE

PLATY PHASE OF SAM PLE ITALIAN 0. S.

EXPLANATION (AREA Sq mm)
0

2= 0.001 346
3= 0 .002690
4= 0 .0 0 4 0 3 4
5= 0 .0 0 5 3 7 8
6- 0 .0 0 6 7 2  1
7= 0 .0 0  8065
8= 0. 009409
9= 0.0 10752

10 = 0.012 096
1 1 = 0 .0 1 3 44 0
12= 0. 0 1 4784
13= 0 .0 1 6 12 7
14 = 0. 0 1 747 1
15= 0.0 188 1 5
16 = 0. 020 1 59
17= 0. 021 502
18= 0. 022846
19= 0. 024 1 9 0

— 0 . 0 0 1 5 4 3
— 0. 0 0 2 6 8 7
— 0. 0 0 4 0 5 1
— 0. 0 0 5 3 7 5
— 0.  0 0 6 7 1 9
— 0.  0 0 8 0 6 2
— 0. 0 0 9 4 0 6
— 0 . 0  I 0 7 5 0
— 0, 0 I 2 0 9 3
—  0. 0 1 3 4 3 7
— 0. 0 1 4 7 8  I
— 0. 0 I 6 I 2 5
— 0 . 0  1 7 4 6 0
— 0 . 0  188  ! 2
— 0. 0 2 0 1  5 6
— 0 . 0 2 1  5 0 0
— 0. 0 2 2 8 4 3
— 0. 0  2 4  ! 8 7
— 0. 0 2 5 5 3  I

TOTAL No. OF PLATES 4 51 
AVERAGE Sq mm PLATE SIZE 0.001750

100 #= PERCENTAGE OF PLATES IN EACH
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PLOT OF LENGTH/WIDTH RATIOS FOR THE



PLOT OF SIZE DISTRIBUTION (Sq mm) O F THE
PLATV PH A SE OF SAM PLE ITALIAN U.S.

EXPLANATION (AREA Si) mm)
1 = 0 — 0 .0 0 1 3 4 3
2= 0 .001  346 -  0. 0 02687
3= 0 . 0  02690 — 0. 00403  1
4= 0 .0 0 4 0 3 4 — 0. 005375
5= 0 .0 0 5 3 7 8 — 0 .006719
6= 0 .0 0 6 7 2  1 — 0. 008062
7= 0 . 0 0  8065 — 0. 0 0 9406
8= 0. 00 94 0 9 — 0.0 1 0750
9= 0. 0 1 0752 — 0. 0 1209 3

10= 0 .012  096 — 0. 0 13437
1 1 = 0 .0 1 3 4 4 0 - 0 .  0 14 78 1
12= 0.0  14784 — 0. 0 1 6 1 2 5
13= 0 .0 1 6 1 2 7 — 0.0  17468
14 = 0. 0 1 747 1 — 0.0 1 88 1 2
15= 0.0 188 1 5 — 0.0201 56
16 = 0. 020 1 59 — 0. 0 2 l 500
17= 0 .0 2 1 5 0 2 — 0. 0 2 2 8 4 3
S 8= 0. 0 22846 — 0. 0 24 1 8 7
19= 0. 0 2 4 ’l 9 0 — 0. 02553 1

TOTAL No. OF PLATES 4 47 
AVERAGE Sq mm PLATE SIZE 0.002190

PERCENTAGE OF PLATES IN EACH 
CATEGORY
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PLOT OF SIZE DISTRIBUTION (Sq mm) OF THE

PLATY PHASE OF SAM PLE GRANTHAM LOT Z

EXPLANATION (AREA Sq mm)

200

ISO

1 = 0 -  0 .0 0 1 3 4 3
2= 0 .0 0 1 3 4 6 -  0. 0 02687
3= 0 .002690 — 0. 00403  1
4= 0 .0 0 4 0 3 4 — 0. 005375
5= 0 .0 0 5 3 7 8 — 0 .0 0 6 71 9
6= 0.006721 — 0. 008062
7= 0 .0 0 8 0 6 5 — 0. 0 09406
8= 0. 00 9409 — 0.0  1 0750
9= 0. 0 1 0752 — 0. 012093

10= 0.012 096 —  0. 0 13437
1 1 = 0 .0 1 3 4 4 0 -  0. 0 14 78 1
12= 0.0 14784 — 0. 0 1 6 1 2 5
13= 0.0 1 6 1 2 7 — 0. 0 1 74 68
14 = 0.0 1 747 1 — 0 .0  1 88 1 2
15= 0.0 188 1 5 — 0. 020 1 56
16 = 0. 020 1 59 — 0.021 500
17= 0 .021502 — 0. 0 22843
18= 0. 022846 — 0. 0 24 1 87
19= 0. 024 1 9 0 — 0 .0 2 5 5 3  1

i. OF PLATES 463

100
AVERAGE Sq mm PLATE SIZE 0.000996

$= PERCENTAGE OF PLATES IN EACH 
CATEGORY

vaMmmmmmoxi

6 7 8 9 10 II 12
(SEE EXPLANATION ABOVE)
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Mx£u9HvaMa*BiamBi
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PLATY PHASE OF SAMPLE VERMONT- J  ULY, 1970

EXPLANATION (AREA S<? rom)

200

1 = 0 -  0 .0 0 1 3 4 3
2= 0.001 346 “  0. 00 26 8 7
3= 0. 002690 “ 0. 004031
4= 0 .0 0 4 0 3 4 — 0. 005375
5= 0 .0 0 5 3 7 8 —’0 .006719
6= 0 .006721 — 0 .0 0 8 0 6 2
7= 0 .0 0  8065 “ 0. 0 0 94 0 6
8= 0. 0 0 S409 — 0.0 1 0750
9= 0. 0 1 0752 — 0. 012093

10 = 0.012 096 — 0. 0 13437
1 1 = 0 .0 1 3 4 4 0 — 0. 0 14 7 8 1
12= 0. 0 14784 — 0. 0 1 6 1 2 5
13= 0. 0 1 6 1 27 — 0. 0 I 74 68
14 = 0. 0 1 747 1 — 0.0 1 88 1 2
15= 0.0 1 88 1 5 — 0. 020 1 56
16 = 0. 0201 59 — 0.021 500
17= 0 .0 2 1 50 2 — 0. 0 2 2 8 4 3
18= 0. 022846 — 0. 0 24 1 87
19= 0. 024 19 0 — 0. 02553  1

TOTAL No. OF PLATES 4 46

iOO

AVERAGE Sq mm PLATE SIZE 0.002661

PERCENTAGE OF PLATES IN EACH 
CATEGORY

6 7 6 9 IO II
(SEE EXPLANATION ABOVE)

0% 0.4% p.4%o.2%0.2% 0%  02% 0.2% 
12 13 14 15 16 17 18 19
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200

EXPLANATION (AREA Sq mm)

OF SIZE DISTRIBUTION (Sq mm) OF T HE
PLATY PH ASE OF SAM PLE. VERM ONT-SEPTEMBER, 1970

1 = 0 -  0 .0 0 1 34 3
2= 0.001 346 -  0.0 0268 7
3= 0 .0 0 2 6 9 0 — 0. 004031
4= 0 .0 0 4 0 3 4 — 0. 005375
5= 0 .0 0 5 3 7 8 — 0 .006719
6= 0 .0 0 6 7 2  1 — 0 .008062
7= 0 .0 0  8065 — 0. 0 09406
8= 0. 00  9409 — 0.0 10750
9= 0.0  10752 — 0. 0 1209 3

10= 0.012 096 —  0. 0 1343 7
1 1 = 0 .0  1 3440 — 0. 0 14 78 1
12= 0.0 14784 — 0. 0 1 6 1 2 5
13= 0.0  16127 — 0. 0 1 74 68
14 = 0.0 1 747 1 — 0.0 1 88 1 2
15= 0.0 188 15 — 0. 0 20 1 56
16 = 0.0201 59 — 0.021 500
17= 0.021 502 — 0. 0 2 2 8 4 3
18= 0. 0 2 28 4 6 — 0. 0 24 I 67
19= 0. 024 1 9 0 — 0. 02553 1

>. OF PLATES 4 34
AVERAGE Sq mm PLATE SIZE 0.001 93 9

100 #  = PERCENTAGE OF PLATES IN EACH 
CATEGORY

0.5°/<

6 7 8 9 10 II 12
(SEE EXPLANATION ABOVE)
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PLOT OF SIZE DISTRIBUTION (Sq mm) OF THE
PLATY PHASE OF SAM PLE

a oo

150

VERMONT-NOVEMBER, 1970

EXPLANATION (AREA Sq mm)

1 = 0 -  0.001343
2= 0.001 346 -  0. 0 02687
3= 0. 002690 — 0. 004031
4- 0.004034 — 0. 005375
5= 0.005378 — 0.006719
6= 0.006721 — 0.006062
7= 0.00 8065 — 0.00S406
8= 0. 0 0 9409 — 0.0 1 0750
9= 0. 0 1 0752 — 0. 0 1 2093

10 = 0.012 096 — 0. 0 13437
1 1 = 0.013440 — 0. 0 14 7 8 1
12= 0.0 14784 — 0. 0 1 6 1 2 5
13= 0.0 161 27 — 0.0 17466
14 = 0. 0 Î 747 1 — 0.0 1 88 1 2
15= 0.0 188 1 5 — 0. 020 1 56
16 = 0. 0201 59 — 0.021 500
17= 0.021502 — 0. 0 22843
18= 0. 022846 — 0. 0 24 i 87
19= 0. 024 1 9 0 — 0. 02553 1

TOTAL No. OF PLATES 4 5 2
AVERAGE S q mm PLATE SIZE 0.002458

100 PERCENTAGE OF PLATES IN EACH 
CATEGORY

0.4% 07o 0.2% 0.4% o»/c 0% 0.2%
8 9 IO II 12 13 14 15 16 17

..cJLwïü-a cA.
6 7

(SEE EXPLANATION ABOVE)
18 19
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EXPLANATION (AREA Sq mm)
1 = 0 -  0 .0 0 1 3 4  3
2= 0 .0 0 1 3 4 6 -  0. 002687
3= 0 .0 0 2 6 9 0 — 0. 00403  1
4= 0 .0 0 4 0 3 4 — 0. 005375
5= 0. 00537-8 “ 0. 006719
6= 0 .0 0 6 7 2  1 — 0. 008062
7= 0 .0 0  8065 — 0. 0 09406
8= 0. 0 09409 — 0.0  1 0750
9= 0. 0 1 0752 — 0. 0 12093

10= 0.012 096 — 0. 0 13437
1 1 = 0 .0 1 3 4 4 0 — 0. 0 14 78 1
12= 0. 0 1 47 84 — 0. 0 1 6 1 2 5
13= 0.0 16127 — 0 .0  17468
14 = 0. 0 1 747 1 — 0 .0  188 12
15= 0.0 188 1 5 — 0. 0201 56
16 = 0. 020 1 59 — 0.021 500
17= 0. 021 502 — 0. 0 2 2 8 4 3
18= 0. 022846 — 0. 0 24 1 87
19= 0. 024 1 9 0 - 0 .  02553 1

TOTAL No. OF PLATES 44 6
AVERAGE Sq mm PLATE SIZE 0.002776

#= PERCENTAGE OF PLATES IN EACH 
CATEGORY

4.0%
2.0%  2 .0%

0.4% 0.4% 0.4% po/
“  -9--- 7°

7 8 9 IO II 12
(SEE EXPLANATION ABOVE)

13 14 15 16 17 18 19
24
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200

150

EXPLANATION (AREA Sq mm)

i = 0 -  0 .0 0 1 3 4 3
2= 0 .0 0 1 3 4 6 -  0. 002687
3= 0. 002690 — 0. 00403 1
4= 0 .0 0 4 0 3 4 — 0. 005375
5= 0.0051378 — 0 .006719
6= 0 .0 0 6 72 1 — 0. 008062
7= 0 . 0 0  8065 — 0. 0 09406
8= 0. 0 0  9409 — 0.0 i 0750
9= 0. 0 1 0752 — 0. 0 1209 3

10 = 0 .012  096 — 0. 0 13437
1 1 = 0 .0 1 3 4 4 0 — 0. 0 14 7 8 1
12= 0 .0 1 4 7 8 4 — 0. 0 1 6 1 2 5
13= 0 .0  16127 — 0. 0 174 68
14 = 0.017471 — 0.0 188 1 2
15= 0. 0 1 8 8 1 5 — 0. 020 1 5 6
16 = 0.0201 59 — 0 .0 2  1 500
17= 0. 021 502 — 0. 0 22 843
18= 0. 022846 — 0. 0 24 1 8 7
19= 0. 024 1 9 0 — 0. 02553 1

TOTAL No. OF PLATES 4 30

100

AVERAGE Sq mm PLATE SIZE 0.002439

#  = PERCENTAGE OF PLATES IN EACH 
CATEGORY

1.2%  09%  <3 0/ ri oo
^ ° 0 %  0% 0% 0% 0% 0<2/o0%  0% 0% 0 % a 2 i  
i i i iwu r. 1 1 ■ - I - I il — l —  ^ -------- --------------------------------- if— ^ i i nawiwwi-fj f i i il I M m u  l^ "r-rrf<:Cn = ^

6 7 8 9 IO II 12 13 • 14 15 16 17 18 19
(SEE EXPLANATION ABOVE) . ■ '
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PLOT OF SIZE DISTRIBUTION (Sq mm) OF THE
PLATY PHASE OF SAMPLE VERMONT— MAY, 1971

200 -

150

E X P L A N A T I O N  (AREA Sq mm)

1 = 0 -  0 . 0 0 1 3 4 5
2= 0 . 0 0 1 3 4 6 -  0. 0 02687
3= 0 .0 0 2 6 9 0 — 0. 0 0 4 0 3  1
4= 0 . 0 0 4 0 3 4 — 0. 0 0 5 3 7 5
5= 0 . 0 0 5 3 7 8 — 0 .0 0 6 7 1 9
6= 0 .0 0 6 7 2 1 — 0. 0 0 8 0 6 2
7= 0 . 0 0  8065 — 0. 0 09 40 6
8= 0. 0 0  9409 — 0 .0  1 0 7 5 0
9= 0. 0 1 0752 — 0. 0 1 2093

10= 0 .01 2  096 —  0. 0 13437
1 1 = 0 . 0 1 3 4 4 0 — 0. 0 14 7 8 1
12= 0 .0  14784 — 0. 0 1 6 1 2 5
13= 0 .0  16127 — 0 .0  17468
14 = 0 .0  1 747 1 — 0 .0  1 88 1 2
15= 0 .0 1 8 8  1 5 — 0. 02 0  i 5 6
16 = 0 .0201  59 — 0 .0 2 1  500
17= 0. 021 502 — 0. 0 2 2 8 4 3
18= 0. 0 2 2 6 4 6 — 0. 0 24 187
19= 0. 024 1 9 0 — 0. 0 2 5 5 3  1

TOTAL No. OF PLATES 4 35
AVERAGE Sq mm PLATE SIZE 0.002351

100 PERCENTAGE OF PLATES IN EACH 
CATEGORY

% n% 9'7°/o 0.2% 0.2% 
£ = $ ■ ■ — .L

4 5 6 7 8 9 IO II 12 IS
(SEE EXPLANATION ABOVE)

14 ‘ 15 16 17 18 19
Z&1



C O L O R A D O  S C H O O L  OF  M I N E S  ’R E S E A R C H  I N S T I T U T E

T hese plots show;

1. The s ize  d is trib u tio n  c u rv e s  show that the Lot No. 2 G rantham  product 
p o sse s se s  the la rg e s t  am ount of fine m a te r ia l  and the V erm ont p roducts 
the sm a lle s t am ount of fine m a te r ia l.

2. The ra tio  cu rves show the Ita lian  and V erm ont p roducts to be com parab le  
in p a rtic le  shape, and the Lot No. 2 G ran tham  to be slightly  m ore  
elongate.

The d is tr ib u tio n  of p la ty  particles""below 0. 001343 sq mm in the 

3 4 4 -L* Ita lian  O. S ., I ta lian  U. S . , and the Lot No. 2 G rantham  sam p les w ere  

then de term ined  to m o re  c lo se ly  define the sup erfin e  portion of each sam ple . 

Follow ing a re  the r e s u l ts  of th a t study;

. TABLE 4

P e rc e n t of P la te s  in C a teg o rie s  Below 0. 001343 sq m m

Sam ple ________  % on a to ta l sam ple  b a s is  (sq  mm)
<0.0001 0 .0 0 0 1 -0 .0 0 0 5 0 .0 0 0 5 -0 .0 0 1 0 0. 0010-0. 001343

344- L 1.4 7. 2 13. 1 10. 1

Ita l. U. S.' 6. 8 25.4 • 12. 8 4. 8

Ita l. O. S. 7. 0 23.4 18.4 6. 2

Lot No. 2 
G ran tham 5. 6 34. 8 23.8 10. 0

T hese  r e s u l ts  show th a t the 3 4 4 -L sam ple  had the sm a lle s t p ercen tage  

of p a r t ic le s  below  0. 0001 sq m m  in s ize , and the  Italian  sam p les had the 

la rg e s t  p e rc en ta g e  of p a r t ic le s  below 0. 0001 sq m m  in size. The Lot No.

2 G ran tham  and the Ita lia n  sam p les  showed the la rg e s t  percentage of

29



C O L O R A D O  S C H O O L  OF  M I N E S  R E S E A R C H  I N S T I T U T E

p a rtic le s  in the 0. 0001-0. 0005 sq m m  'size range . The Lot No. 2 G rantham  

sam p le  showed the la rg e s t  p e rc en ta g e  of p a r tic le s  in th e  0. 0005-0. 0010 sq mm 

s iz e  range.
t

T alc Shards

L ength/w idth  ra tio  and s ize  d is trib u tio n  data  w ere  p rocu red  on the 

p a r t ic le s  identified as ta lc  sh a rd s  in sam ples 344-L , Ita lian  U. S , , Ita lian  

O. S . , and Lot No. 2 G ran tham . Follow ing a re  the r e s u lts  of that study:

TABLE 5

N um ber of T alc Shard P a r t ic le s  F a llin g  Into L ength/W idth R atio  C a teg o rie s  

Sam ple _______________________ Ratio L ength /W idth______________ _
0-
2

2-
4

4 -
6

6-
8

8-
10

10-
12

. 12- 
14

14- 
16

16- 
18

18-
20

20-
22

22-
24

24-
26

344- L 3 9 5 6 1 1 1 0 0 0 0 0 0

I ta l .  U. S. 0 0 7 6 4 3 2 2 0 0 0 1 1

Ita l. O. S. 0 0 2 ,12 8 2 0 0 0 0 0 0 0

_ 'L o t No. 2 
G ran tham 3 6 6 0 0 0 0 0 0 0 0 0 0

The m o st sig n ifican t tren d  noted fro m  th ese  data was that the Ita lian  

O. S. p roduct had sh a rd s  falling  w ithin a r a th e r  re s tr ic te d  length /w idth  

r a t io  range, i. e, 4-12 , while the Ita lian  U. S. p roduct had sh a rd s that 

ran g ed  in len g th /w id th  ra t io  fro m  4-26. It is p o ss ib le  that th is could indicate  

d iffe ren t g rind ing  p ro c e d u re s .

30



C O L O R A D O  S C . H O O L  OF  Ml  N € S R E S E A R C H  I N S T I T U T E

TABLE 6

N um ber of Talc Shard P a r t ic le s  F a llin g  Into Size C a teg o rie s

Sam ple _________________________ Size (sq mm)______________________
0-0.0001 0 .0 0 0 1 -0 .0 0 0 5  0 .0 0 0 5 -0 .0 0 1 0  0 .0010 -0 .0015

344-L 4 6 4 0

Ita l. U. S. 9 12 5 0

ItaL  O. S. 9 12 ' r 3 0

Lot No. 2 
G ran tham 7 8 0 0

T hese data show the ta lc  sh a rd s  in Ita lian  p roducts to be e sse n tia lly

id en tica l in re g a rd  to p a r t ic le  s iz e . The Lot No. 2 G rantham  ta lc  sh a rd s  a re

co n cen tra ted  n e a r  the fin e r s ize  end.
*

T alc  N eedles

Since m ost of the need les in the sam ples had a width of 0. 00164 mm, 

it w as decided to exam ine only the  re la tio n sh ip  of needle length. The following 

tab le  shows the com parison  of ta lc  need le  length  in each sam ple;

TABLE 7

N um ber of T alc N eed les in E ach Length Range

Sam ple N eedle Length (mm)
0-
0. 0082

0. 0082- 
0. 0164

0. 0164- 
0. 0246

0. 0246- 
0. 0328

0.0328- 
0.0410

0. 0410 
0. 0492

34 4 -L 3 6 1 0 1 0

Ita l. U, S. - 1 2 3 1 0 0

Ita l. O. S. 1 1 1 1 0 0

Lot No. 2
• G ran tham 1 2 2 1 0 - 0



T hese data show that the 3 4 4 -L sam ple  has the g re a te s t  num ber of

ta lc  need les , the m ajo rity  of which fa ll  in the 0. 0082-0.0164 m m  length

range. The o ther sam ples show no tre n d s  o th er than the need le  lengths
©

all fa ll below 0. 03 28 mm.

- N ontalc N eedles
' s s

A s in the ta lc  needle ca tego ry , a ll of the nontalc need les had a ra th e r  

un ifo rm  width of about 0. 00164 mm, th e re fo re  the needle length  re la tio n sh ip s  

w ere exam ined. The following tab le  ou tlines the nontalc need le  leng ths in 

each sam p le .

TA BLE 8

N um ber of N ontalc N eed les in E ach  Length Range

Sam ple N eedle  Length (mm)
0- 0 .0082- 
0 .0082  0.0164

0 .0 1 6 4 - 
0. 0246

0. 0246- 
0. 0328

0. 0328- 
0. 0410

0. 0410' 
0. 0492

344-L 0 1 2 0 0 0

Ita l. \U. S. 0 1 c 1 0 0 0

Ita l. O. S. 1 0 1 0 0 0

Lot No. 2 
G ran tham

2 2 0 1 0 0

T hese  data  show the Lot No. 2 G ran tham  to have the g re a te s t  amount 

of nontalc  n eed les . The m a jo rity  of the  need les in all of the sam p les  fa ll in 

size  ra n g e s  below  0. 0246 m m . .
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C O L O R A D O  S C H O O L  OF  M I N E S  R E S E A R C H  I N S T I T U T E

,Q uartz;''

Most of the  quartz  p a r t ic le s  w ere n e a r ly  equid im ensional, th e re fo re  

it was decided to exam ine the  re la tio n sh ip s  of a re a  in sq  m m  betw een sam ples. 

The following tab le  shows the  re la tio n sh ip  of q u a rtz  p a rtic le  size  in each sam ple:

*

\
\

TABLE 9

N um ber of Q uartz  P a r t ic le s  F a llin g  Into Size R anges

Sam ple sq m m
0-
0.00001

0 .00001- 
0.00005

0 .00005 - 
0.00010

0.00010- 
0.00050

0. 00050- 
0.00100

344-L 0 3 1 3 2

Ita l. U. S. 0 1 0 0 0

Ita l. O. S. 0 2 ' ' 0 0 0

Lot No. 2 
G ran tham 0 0 0 0 0

T hese  d a ta  ind ica te  that the 3 4 4 -L sam ple' contains the m o st quartz , 

and that a m a jo r ity  of the sam ple  h as a re a s  rang ing  from  0. 00001-0. 0005 sq 

m m . V ery l i t t le  q u a rtz  w as noted in the Ita lian  sam ples; the p a r t ic le s  that 

w ere  noted fe ll into the 0. 00001-0. 00005 sq m m  range. No q uartz  was 

noted in the  Lot No. 2 G ran tham  sam p le . •
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C arbonate

Again, a s  in the c a se  of the q u a rtz  g ra in s , m o st of the carbonate  g ra ins 

w ere n ea rly  equ id im ensional, th e re fo re , a co m p ariso n  of th e ir a re a s  in sq m m  

was m ade. The following tab le  ou tlines the r e s u l ts  of that study:

TABLE 10

N um ber of C arbonate  P a r t ic le s  in E ach  Size Range

Sam ple __ ______________________ _________ sq m m  ____________________ __
0- 0 .00001 - 0 .00005- 0 .00010- 0.00050 - 0 .00100- 0.00500

C O L O R A D O  S C H O O L  OF  M I N E S  R E S E A R C H  I N S T I T U T E

0.00001 0.00005 0.00010 0.00050 o .o o io o O'. 00500 0.01000

344-L 0 0 4 2 0 1 0

Ital. U. S. 0 5 1 2 1 1 1

Ita l. O. S. 0 0
\

0 1 0 1 0

Lot No. 2 
G ran tham 0 0 0 0 1 0 0

T hese  da ta  show the Ita lian  U. S. sam ples to have the la rg e s t  num ber of 

carbonate  p a r t ic le s  and a lso  to have the  la rg e s t  num ber in the sm a lle s t size 

range.

"O th e r11 P a r t ic le s  *

P a r t ic le s  c la ss if ie d  as "o th e r” w ere  g en era lly  very  sm all and genera lly  

equ id im ensional. B ecause  of the equ id im ensional aspect, the areas, in sq mm, 

of th ese  p a r t ic le s  in each  sam ple  w ere  com pared . The following tab le  outlines 

the  r e s u l ts  of th a t study:
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TABLE 11

Sam ple

N um ber of "O th er"  P a r t ic le s  in E ach  S ize Range

sq m m
0-
0.000001

0 .0 00001 - 
0 .000005

0.000005- 
0.000010

0 . 00001Ô- 
0.000050

0.000050 
0.000100

344- L 1 6 3 5 0

ItaL  U. S. 0 6 1 1 0

Ita l. O. S. 0 9 0 1 0

Lot No. 2
G ran tham 0 7 1 1 0

As m ay be noted fro m  th e se  data, a m ajo rity  of the "o th e r"  p a rtic le s  

in the  Ita lian  and Lot No. 2 G rantham .^sam ples fa ll into the 0. 000001-0. 000005

sq m m  range , In the 344-L  sam p le  the m a jo rity  of the p a rtic le s  fa ll in the 

0. 000001 to 0. 000050 sq  m m  ran g e .

35



, M  - , iK 'V T 'V  '-rfrzi.

C o l o rad o  S c h o o l  o f  î vî î nes  R e s e a r c h  I n s t it u t e
P. O. Box 112

G o l d e n , C o l o r a d o  80401 

J u l y ? ,  1971'

M r. Wm. H. Ashton 3 90517
Johnson & Johnson 1 /i
R e se a rc h  C enter ;
R e se a rc h  and Developm ent 
New Brunsw ick, NJ 08901

D ear M r. Ashton:-

Follow ing are  the r e s u lts  of the  x « ray  analyses on the 344-L  V erm ont ta lc  
p roduct and the six m onthly V erm ont ta lc  product sam ples.

Sum m ary  and Conclusions

Sem iquantitative x - ra y  d iffrac tio n  an a ly ses  of the V erm ont p roducts and 
s tan d ard  m in e ra l sam p les ind ica te  th a t e sse n tia lly  no anthophyllite and 
only m in o r am ounts (below 1%), of tre m o lite  and actinolite w ere  detected . 
O ther nontalc phases noted in the  V erm ont ta lc  sam ples w ere sm a ll am ounts 
of m ica , ch lo rite , m agnesite , dolom ite, and m inor to tra c e  am ounts of 
q u a rtz .

D iscu ss io n

F ig u re  1 shows tra c in g s  of x - r a y  d iffrac to g ram s of the 344~L V erm ont ta lc  
p roduct and 6 m onthly V erm ont ta lc  p roducts . The column at the le ft of the 
tra c in g s  ind icate  the positions of the  d iffraction  peaks of each  noted m in e ra l 
type. A s m ay be noted fro m  th ese  tra c in g s  only very  m inor trem o lite«  
ac tin o lite  and no recogn izab le  anthophyllite  peaks a re  p resen t.

The follow ing tab le  shows the  re la tiv e  peak heights of the m a jo r  peak of each 
m in e ra l sp ec ie s  iden tified .
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TABLE 1

R ela tive  P eak  H eights

R ela tive  P eak  Heights

Sam ple Talc
T rem . « 

Act.
Antho­
phyllite M ica C h lo rite M agnesite D olom ite Quart

344-L m ajo r tra c e 5. 0 4. 0 4. 0 2. 0 2. 0
Alay 71 tra c e - 10. 5 7. 0 5. 5 - 2.0
M ar 71 ! 1 « 18. 0 15. 5 7.0 5. 0 2. 0
Jan  71 I I 3 - 10. 0 6. 5 6. 5 3. 0 2.5
Nov 71 I f t r a c e - 5. 0 4. 5 5.0 « 3. 0
Sept 71 I I 3 « 6. 5 6. 5 5. 5 2. 0 1 .  0

Ju ly  71 I I t r a c e - 13. 0 9« 5 6. 5 3. 0 -

It m ust be re m e m b e re d  that peak heigh ts of d ifferen t m inera l sp ec ies  cannot 
be com pared, i. e . , m ica  vs ch lo rite , e tc . P eak  heights of the sam e m in e ra l 
spec ies can be com pared  in a re la tiv e  m an n er. A lso the peak heigh ts them selves 
in no w ay  in d ica te  p e rcen t.

The following tab le  g ives the peak heigh ts of s tandard  sam ples of tre m o lite , 
actino lite , an thophyllite  and quartz .

TABLE 2

P eak  H eights of S tandard Sam ples

P eak  Height

T re m o li t i  180
A ctino lite  280
A nthophyllite /250
Q uartz  '5 00
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The peak heights noted in T able 1 can be com pared  to these  standard  peak 
heights to produce a sem iquan tita tive  e s tim a te  of p e rcen tag es . By com paring  
the peaks noted in Table 1 with the peak heights of the standards in T able  2, 
i t  is evident that the quartz , tre m o lite -a c tin o lite  and anthophyllite phase  all 
appear to fa ll well below the 1% range.

Table 2 shows the re s u l ts  of x - ra y  d iffrac tion  ana ly sis  on a 344-L  sam ple  to 
which 1% of the tre m o lite  s tandard  had been added;

T rem . -• A ntho-
Talc Act. phy llite  M ica C h lo rite  M agnesite  Dolom ite Q uartz

TABLE 3

R ela tive  P eak  Heights of a 344-L  Sample 
W ith 1% T rem o lite  S tandard Added

m a jo r 4 .0 5 .0  4 .0 ’ 4. 0 2. 0 2. 0

Sincerely ,

M. G. P a tten g ill 
P ro je c t  E ng ineer 
M ining D ivision

/ la j
A ttach. F ig u re  1


