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£ 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°26/min. ; ,Scale factor = 4; time constant = 4; 1° slits; scan
range = 5-B0° 20; PHA (1l2v baseline, 12V window); amount of powder

= 0.1 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,

chalgopyrite and rutile. The unknown peak represents a d-value of
1.48A. :

No evidence of chrysotile or tremolite was found in the x-ray
data outlined 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. 7OA) were unobserved. The peak at 3.123 is attributed to talc
(006,115) and cannot be a tremolite peak. Peaks due to Cu%ﬁ 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.
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Table 1l: X-ray Data for Johnson and Johnson's Baby Powder
Retain 108T (4-17-72)

Mineral hkl d(i) 20 (deqg.)
Talc . 002 9.45 9.36
Chlorite 002 7.14 12.40
Talc 004 4.69 18.93
Tale : 020,111 4.57 19.42
Talc : 022 4.13 21.50
Chlorite 004 3.56 25.0
Rutile (?) 3.26 27.33
Tale 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 o 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 (Kx, )
Talc 0.0.14 1.34 70.38
Talc - 264 1.30 72.90
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CURRICULUM VITAs CORDON E. BROWN

Personal Data: BornEmew*mmmm“m“i 1943, San Diego, California;
Married. One child.

| Education: B.S. Geoclogy and Chemistxy, Millsaps College, Jackson,
| Miss., 1965.

M.S. Mineralogy, V.P.I., 1968.

Ph.D. Mineralogy, V.P.I., 1970.

Employment Experience:

Asgistant Professor, Dept. of Geological and Geophysical
Sciences. Princeton University, Septembexr, 1971- present.

Post-Doctoral Research Associate, State University of New York
at Stony Brook, May 1970- August 1971.

Research and Teaching Assistant, Virginia Polytechnic Institute
and State University, September 1966- April 1970.

Research Asgistant, Sun 0il Company, Jackson, Misaissippi,
June 1963- September 1965.

Professional Societies:

Mineralogical Society of America
‘ American Geophysical Union
American Assoclation for the Advancement of Science

i Regsearch Experiences

i G.E. Brown investigated the crystal chemistry of the olivines
3 as part of his doctoral research. The crystal structures of Ni-,
Co-, (Fe,Mn)- (Mn,Mg)- (Pe,Ca)- and (Mn,Ca)- olivines were refined
from single crystal X-ray data and cation ordering was studied in
the (Fe,Mn)~ and (Mn,Mg)- olivines. Earlier efforts were devoted
to a study of bonding in the tetrahedral portions of silicates in
collaboration with G.V. Gibbs. During post-—doctoral work at Stony
Brook, he collaborated with C.T. Prewitt and J.J. Papike on X-ray
\ studies of the Apcllo 12 clinopyroxenes and olivines. Included in
this work are high-temperature X-ray gtudies of the P21/c£7C2/c
transition in intergrown lunar pigeonite/angites, design of several
high temperature furnaces for single crystal X-ray work (also in
collaboration with S. Sueno), high temperature gtructural studies

7 of pigeonite and cummingtonite, order-disorder studies of lunar

| olivines over a range of temperatures, and a neutron diffraction

‘ study of Al/Si ordering in sanidine.
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Publications ~ G.E. Brown

Brown and G.V. Gibbs (1968) The crystal structure of osumilite
(Abstract) Geol. Soc. Amer. S.E. Sec. Meet., Durnham, N.C., 89.

Brown and G.V. Gibbs (1969) Refinement of the crystal structure
of osumilite. Amer. Mineral. 54, 101-116.

Brown, G.V. Gibbs and P-.H. Ribbi (1969) The role of d-p % -bond-
ing in minerals containing Sio ., AlO 5= and Mgo46’ tetrahedral
ions (Abstract) Geol. Soc. Amer. S.E. gec. Meet., Columbia,
s-c., ll.

Brown, G.V. Gibbs and P.H. Ribbe (1969) The nature and variation
in length of the Si-0 and Al-0 bonds in framework silicates
{(Abstract). Trans. Amer. Geophys. Union 50, 358.

Brown, G.V. Gibbs and P.H. Ribbe (1969) The nature and varia-
tion in length of the Si~-0 and Al-0 bonds in framework silicates.
Amer. Mineral. 54, 1044-1061.

Brown and G.V. Gibbs (1969) Oxygen coordination and the Si-O
bond- Amer. Mineral. 54, 1528-~1539.

Brown and G.V. Gibbs (1970) The variation of the Si-O bond
lengths, 5i-0-Si and 0-5i-0 angles in the chain and sorosili-
cates. (Abstract) Amphibole~Pyroxene Sympogsium, Blacksburg,
Va. Amer. Mineral. 55, 298.

Brown and G.V. Gibbs (1970) Stereochemistry and ordering in
the tetrahedral portion of silicates. Amer. Mineral. 55,
1587-1607.

ﬁrown, G.A. Novak, K.G. Robinson, G.V. Gibbs and P.H. Ribbe
{1970) Crystal chemistry of the orthosilicates (Abstract)
Geol. Soc. Amer. Annual Meeting, Milwaukee. 2(7), 504.

Papike, A.E. Bence, C.T. Prewitt and G.E. Brown (1970) Apollo
12 clinopyroxenes: subsolidus relations (Abstract) Geol-
Soc. Amer. Annaul Meeting, Milwaukee. 2(7), 644.

Bence, G.E. Brown, J.J. Papike, C.T. Prewitt and C.H. Wu (1971)
Apollo 12 clinopyroxenes: chemical trends, epitaxy, exsolution
and phase transitions. {(Abstract) Proc. Apollo 12 Lunar Sci.
conf., Houston, Texas. 105-106.
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Papike, A.E. Bence, G.E. Brown, C.T. Prewitt and C.H. Wu (1971)
Apollo 12 clinopyroxenes: exsolution and epitaxy. Earth
Planet. Sci. Lett. 10, 307-315.

Prewitt, G.E. Brown and J.J. Papike (1971) Apollo 12 clino-
pyroxenes: high temperature X-ray diffraction studies. Pro-
ceedings 2nd Lunar Science Conference. 1, 59-68.

Brown, C.T. Prewitt and J.J. Papike (1971) Structural studies
of intergrown lunar pyroxenes (Abstract) Trans. Amer. Geophys-
Union 52, 270.

Brown, W.C. Hamilton, C.T. Prewitt and S. Sueno (1971) Neutron
diffraction study of Al/Si ordering in sanidine (Abstract)
Geol. Soc. Amer. Annual Meeting, Washington. 3(7), 514.

Brown, C.T. Prewitt, J.J. Papike and S. Sueno (1972) A com-
parison of the stxuctures of low and high pigeonite. Jour.
Geophys. Res. (in press).
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X-ray Diffraction Study of Johnson & Johnson's Shower-to~Shower
Talcum Powder

Gordon E. Brown
Assistant Professor of Mineralogy and Crystallography
Princeton University
Princeton, New Jersey

Abstract

An x-ray diffraction study of lLewin's sample of Johnson &
Johnson's Shower-to-Shower talcum powder using slow, continuous
scanning, diffractometer techniques with monochromatized Cu radiation
showed that two forms of chlorite, phlogopite, magnesite, dolomite
and calcite are minor contaminants (< 10% total) of the tale. No
evidence of chrysotile or tremolite in Lewin's sample was found.
Examination of the 26 regions around 12° and 24° alone is not
necessarily sufficient to establish the presence of chrysotile
asbestos because of the similar peak positions of two other non-
fibrous serpentine polymorphs, lizardite and antigorite. However,
detailed examination of the range 5-80° 26 does permit discrimi-
nation between chlorite and serpentine peaks, assuming that these
minerals are present in detectable amounts.

The x-ray data on J&J's Shower-to-Shower powder presented by
S-%Z. Lewin in a written report (May 16, 1972) to the Cosmetic,
Tolletry and Fragrance Association and during a hearing (Sept. 21,
1972) before officials of the Food and Drug Administration show
no evidence of chrysotile or tremolite when examined carefully.
Moreover, the fibrous-looking particlee in the photomicrographs
also presented by Lewin at the Sept. 21 hearing can best be inter-
preted as rolled talc particles, which are sometimes produced during
grinding. Lewin's claim that chrysotile is present in J&J's
Shower-to-Shower powder is not supported by his data or by any of
the results (from x-ray and electron diffraction, optical dispersion
staining, transmission and scanning electron microscopy, electron
microprobe analysis, differential thermal analysis, petrographic
examination of the unchrushed Italian talc and detailed field study
of the Italian mine) amassed by Jochnson and Johnson's team of
consultants.
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Introduction

Talc deposits can result from a variety of processes including
hydrothermal alteration of ultrabasic rocks (steatitization) and
thermal metamorphism of siliceous dolomites (Turner, 1948). 1In
the former process serpentinization may or may not occur before
the development of talc. In either case the resulting talc may
contain minor contaminants which can occur from incomplete steatiti-
zation, retrograde metamorphic processes or more commonly simultaneous
| crystallization of additional phases necessary to maintain mass
; balance. Contaminants such as magnesite, dolomite, calcite, chlorite,
| sexpentine, tremolite, actinolite, phlogopite and quartz may result.

It is the purpose of this study to identify the contaminants
present in Johnson & Johnson's Shower-to-Shower talcum powder using
x-ray diffraction techniques. Because of S.Z, Lewin's claim that
this powder contains ~ 5% chrysotile by weight, particular care was
taken to verify or reject its presence using a continuous scanning
x-ray technique similar to that employed by Lewin. The sensitivity
of the continuous scanning technique to small concentrations of
chrysotile in talc is estimated to be detection of ~2-3% chrysotile
py weight. Lewin in a report to CTFA (5-16-72), claims @ sensitivity
of 1-2% chrysotile using a scanning rate of 1° 20/min. Therefore,
if crysotile is present in the Shower-to-Shower powder in amounts
of ~5% by weight, as claimed by Lewin, its presence should be easily
detectable. ’

Experimental

|

} A powder mount of Lewin's sample of J & J's Shower-to-Shower
: powder was prepared by mixing 0.1 gr. of powder (< 325 mesh) with
} a mixture of acetone and duco cement on a glass slide. A very

| small quantity (~ 0.0l gr.) of powdered Si metal (325 mesh), for
use as an internal standard, was sprinkled onto this mixture and
stirred in. Powder mounts of three chemically diverse chrysotiles
! were also prepared in the same manner.

All x-ray data were collected using a Norelco vertical dif-
fractometer mounted on a Norelco generator with a Cu standard focus
x-ray tube. The diffractometer is equipped with a sample spinner,
| which is used to reduce the effects of preferred orientation , and
‘ a LiF crystal monochromator, which is set to produce a beam of Cu
1 K« x-rays. The PHA was tuned using the 111 peak of Si-metal
; and 2 V baseline and window settings were found satisfactory.
| Diffractometer alignment was then checked using Si-metal peaks
which were located within 0.01° 20 of their correct values. 1°
source and receiving slits were used in all runs. Smaller re-
ceiving slits, which are used to increase resolution, were found
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to reduce intensity significantly. Enhancement of intensity was
considered more important than increasing resolution because of

the small amounts of impurities being searched for. All tracings
were run at 40 XV and 20 mA using a scan speed of 1/4° 28/min. and

3 a time constant =2. Scans from 5-80° 20 were run for the Shower-to-
| Shower sample and the three crysotiles. Table 1 contains the 28
values and d-spacings for all peaks in this interval for the Shower-
to-Shower sample and Table 2 lists the chemical compositions and
positions of the three strongest peaks for the three crysotile

| specimens studied. Figure 1 is a copy of the diffractogram for the
Shower-to-Shower sample.

} Interpretation

The interpretation of a diffraction pattern from a complex
mixture of phases is always difficult and necessitates great care.
| The standard philosophy employed in such an interpretation is outlined
| in Klug and Alexander (1954) and simply requires that all peaks be
| explained using the ASTM Powder Diffraction File or other standard
‘ patterns. The patterns in the ASTM file are for minerals of specific
compositions, so the effects of solid solution on d-spacings must
be taken into account. Because of the paragenesis of talc, a
number of specific contaminants are expected and were searched for.
In addition to peaks due to talec and the Si internal standard, 22
; extra peaks were recorded in the diffraction pattern of J & J's
f Shower-to-Shower powder (See Table 1 and Figure 1). These additional
‘ peaks are due to two varieties of chlorite (-~ 5% by weight),
phlogopite (=~ 2%), magnesite (~ 2%), dolomite (~1%) and calcite
(trace). Chlorite has the hypothetical composition MgjSigO,q(0H) ¢,
however, Al can substitute for Mg and Si. When Al replaces about
3 Si per formula unit, the chlorite is called sheridanite:; when
about 1 Al substitutes for Si, it is termed a penninite. Because
tetrahedral Al and Si ions differ by about 0.148 in size, penninite
and sheridanite have different d-spacings (A~0.1&) and 28 positions.
The main peak at 7.15 & and its low angle shoulder are therefore
interpreted to be due to sheridanite and penninite, respectively,
with sheridanite and penninite constituting ~4% and ~ 1% by
weight. of the sample. For each of the contaminants listed above,
identification was not accepted unless their peaks showed self-
‘ consistent intensity relationships. The presence of tremolite
was not confirmed because its three strongest peaks (8.38, 3.12
and 2.708) are absent. Likewise, chrysotile can be rejected as a
component because its two strongest peaks, the 002 and 004, pre-
dicted to occur at 7.31 and 3.65 8, respectively, are missing.
Although the low angle shoulder (~7.28) to the 002 chlorite peak
! (7.158) overlaps the 7.3 & region, it is due to the 002 of penninite,
not the 002 of crysotile. If the 002 of crysotile were present,
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| the 004 of chrysotile is required to be present at 3.658 and should
| have nearly the same relative intensity as the shoulder at 7.2A.
Examination of Pigure 1 shows no peak in the 3.653 region. Preferred
orientation, which undoubtedly would have occurred for chrysotile if
present, would enhance all of its basal reflections, not just the
002. One might argue that substitution of Al and Fe for Si and Mg
in chrysotile would cause a shift in d-spacings such that the 002
and 004 of chrysotile are coincident with the chlorite peaks at
7.22-7.158 and 3.56A. To test this hypothesis, diffraction patterns
of three chemically diverse chrysotiles were run and the results are
reported in Table 2. The effects of these chemical substitutions
on the basal spacing of crysotile appear to beosmall. Therefore, it
is doubtful that the 004 chlorite peak at 3.65A obscures an 004 of
crysotile,

oA word of caution is necessary even if peaks occur at 7.31 and
‘ 3.65A. Besides chrysotile, there are two other serpentine polymorphs
} known as lizardite and antigorite which differ slightly in structure
| and totally in morphology (both are platy}) from chrysotile. How-
ever, the two strongest peaks of each polymorph occur near 7.36 and
3.66A (Whittaker and Zussman, 1956; Page and Coleman, 1967).
! Whittaker and Zussman (1956) emphasize that correct identification
of a serpentine polymorph is possible only if a complete and accurate
diffraction pattern is cobtained. Obviously discrimination of this
type would be impossible if small amounts of one or more of the
serpentine polymorphs did occur in the Shower-to-Shower powder be-—
cause of the weakness of the serpentine pattern and possible inter-
ference from other peaks.

Conclusions

The 22 extra peaks observed in the x-ray pattern of Lewin's
sample of J&J's Shower-to-Shower talcum powder are interpreted as
being due to sheridanite (4%), penninite (1%), phlogopite (2%),
magnesite (2%), dolomite (1%) and calcite (trace). No evidence for
chrysotile or tremolite was found. The diffraction patterns of
three chemically different chrysotiles were run to check the effects
of cation substitutions on basal spacings. These effects were found
to be minor and it is concluded that the 004 peak of chlorite does
not obscure an 004 peak of chrysotile. Although the x-ray diffrac-
| tion pattern from a multi-component mixture such as Shower-to~Shower
is complicated, it can be interpreted by careful use of the ASTM

powder Diffraction File.
m § ( B
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Table 1: X-ray Data for Lewin's Sample of Shower-to-Shower Powder

hkl
001
Cco1l
002
002
002
003
004
020,111
020
004
022
003
111
006
220
104
005
005
104
200,131
132
131,202
132,204
132,203
008
134
136
113
135,204
220

0-0-10
116
244,138
311
0.0.12
331,060
060,332
1-3-10
139,208
2-0-10
1.3.12
400

Mineral
Chlorite
Phlcocgopite
Talc
Chlorite (P)**
Chlorite (S) **
Chlorite (S+P)
Talc

Talc
Chlorite (S+P)
Chlorite (S+P)
Phlogopite
Phlogopite

Si standard
Talc

Calcite
Dolomite
Chlorite (P)
Chlorite(S)
Magnesite
Phlogopite
Talc
Chlorite (S+P)
Talc
Chlorite (S+P)
Talc

Talc

Talc
Magnesite
Chlorite (S+P)
Si-Standard
Si-Standard
Talc
Magnesite
Talc
Si-Standard
Talc
Chlorite (S+P)
Talc

Talc
Chlorite(P)
Talc

Talc
Si-Standard

Protected Document--Subject to Protective Order

I:IO***

60
100
100
100
70
50
90
30
40B

50(S) or 100(p)

20
100
100
100
100
100
60
20
100
30
30
40
65
50
16%*
20
20
43
40
60

40*
34
208
35
20+
20
40
8B
30
16
20
8

a(a)

14.5-14.3
9.9-9.8
9.47
7.22
7.15
4.75
4.70
4.59
4.58
3.56
3.37
3.35
3.14
3.13
3.02
2.90
2.88
2-85
2.75
2.63
2.61
2.59
2.48
2.44
2.34
2.21
2.11
2.10
2-02
1.92
1.92
1.87
1.70
1.68
1.64
1.56
1.54
1.53
1.46
1.41
1.41
1.29
1.36

D-8372 Page 176 of 247

29 (deg-)

6-10-6.15
8.90-9.00

9. 34

12.26
12.38
18-70
18-88
19.35
19.39
25.00
26.42
26.60
28.46
28.65
29.50
30.87
31.02
31.42
32.54
33.98
34.42
34.60
36.18
36.8

38.42
40.75
42.85

44.85

47.18 (Kxi)
47-33(KR2)

48. 56

54.72°

56.02 (Kxy)

59.16
60.32

60.55 (K )

63.2
66.2
67.0
67.1
69.20

619
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hk1l Mineral 1/10 a(a) 20({deqg.)
0-0-14 Talc - le6* 1.34 70.34
264 Talc 108 1.30 72-90
331 Si-Standard 13 1.25 76.30

*Enhanced by preferred orientation
** (G)= Sheridanite; (P)= Penninite
*** ASTM Intensity

| J&J-0130708

Protected Document--Subject to Protective Order JNJAZ55_ 000017728

D-8372 Page 177 of 247



621

pS°1

59°¢

T€°L

ST 0pg1¥ " 074%9° Spy
BT 0728 € g

BbUT R0

vs 1
99-¢
SE€-L
S0 02486 "Spy

20'01y86 Eqg

BUOZTAY

75°1
99-°¢
9t L
61°0248L "S5y
L0°01yl6°E1s

A33339T

31T1308AIYD 103 e3eg Aex-X pue Tedtway)d

(g) 990p
(g) ¥00p

(g) %%
SUOT3IRD TRIPAYERIDO

SUOTI3R) TeApayRI3al

J&J-0130709

JNJAZ55_000017729

Protected Document--Subject to Protective Order

D-8372 Page 178 of 247



Critique . o

V'S ‘N ujapay
sSUCdES eBU| O} AUES §| GeNEW qPR] UD 8Bpe pepeeg eyl

‘BNOIZAYD MAO HAOX ZIMM O HOIHAM NO S1H2BNI
NIVI4 ONISN ‘ANANIONYHUVY LOA(ENE NMO HNOXA TAVH
OL NOA TIFYNZ SANAANI GYE-TIEVIHISNI TYNOILYN

JNJAZ55_000017751

J&J-0130731

D-8372 Page 200 of 247

r
-~
rarioNAL
‘3-681

3.683
Protected Document--Subject to Protective Order



643

Comments on S.Z. Lewin"s Presentation at the FDA- Johnson & Johnson
Meeting (9/21/72)

That Professor Lewin is a polished speaker is not questioned
after his presentation on the morning of Sept. 21: however., his
interpretation and command of the theory of x-ray diffraction and
optics is suspect. After a somewhat theatrical and generally non-
relavent discourse on the strucutres of talc and chlorite, he claimed
that Shower-to-Shower did indeed contain chrysotile. It appears
difficult for Professor Lewin to decide on a fixed amount of chryso-
tile (his estimates wvary from 2-5% on a given date) or whether
tremolite is present. The diffraction patterns of sample numbers
136 and 137 handed out by Lewin are totally useless in deciding
almost anything except the presence pf talc and chlorite. ©On the
other hand they do show, if marked correctly, that a Q—filter was
not used, a dangerous practice in general which only complicates an
x-ray pattern. They do not show evidence of chrysotile or tremolite.
His interpretation of the photomicrographs demonstrated a seeming
lack of experience and little knowledge of the optical properties
of talc. It is not uncommon foxr talc edges to be rolled or bent
during mechanical grinding. This would explain Lewin's observation
that some of the talc plates display two different refractive in-
dices which he interpreted as indicating talc intergrown with chryso-
tile- According to Deer, Howie and Zussman (1962) the refractive
indices of talc are my® 1.54,mg = 1.590, my ¥ 1.590. When a talc
plate has rolled edges, one of the measured indices for the rolled
edge will be near 1.54 with the unrclled plate exhibiting indices
near 1.590. Lewin also claimed that parallel extinction of these
edges and other fibrous-looking particles precludes their being
talc. Talc always shows parallel extinction when viewed parallel
to the plates or when rolled into fibrous-looking tubes. His claim
that the "intergrown chrysotile" represents a new variety with dif-
ferent physical properties and structure from the normal fibrous
variety is totally without sound scientific evidence. No such
discovery has been claimed in the rather extensive literature on
talc and chrysotile. Neither Lewin's x-ray data nor his optical
data supports his claim that chrysotile is present in Shower-to-

Shower.
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