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Subject: A sbestos p a rtic le s  in Food and Drugs, the subject of

As a. m ajor ta lc  producer, th is division is  vitally concerned with th is  subject.
On September 7, 1972, we commented on the F edera l R eg ister publication 
of August 12, 1972 proposing regulation of asbestos-containing ta lc s  fo r 
food additives. A copy of th is le tte r  is  attached for your reference.
We have, since that tim e, c a rrie d  out num erous program s designed to identify 
and quantify asbestos im purities occurring  in ta lcs  of various origins.
Methods tried  include transm itting  and scanning electron m icroscopy for 
fiber detection; e lectron and X -r  diffraction; and X -ray  fluorescence for 
m inera l identification. We also c a rr ie d  out extensive work using the proposed 
optical polarizing.m icroscopy method, .
We found th is method uncertain and m isleading with indentification of asbestos 
e rrin g  both positively and negatively. The reason fo r th is is that som e ta lcs 
have been observed with indices of refrac tion  in excess of 1. 5928 fo r ny 
while some fiber bundles have given refrac tive  indices below 1. 5928 for na 
and higher than 1. 5928 for HY . T herefore, distinguishing amphibole asbestos 
from  fibrous ta lc  (or talc  p lates on edge) in the 1. 59 liquid is  subject 
to considerable difficulty.
As an a lternative method for trem olite , we repea t our e a r lie r  suggestion that 
X -ray  diffraction be the basic  tool. We have refined th is technique and a re  
now able to state:

proposed rulem aking of the Food and Drug A dm inistration, 
F edera l R eg ister, Vol. 38, No. 168, 9/28/73, (21 CFR 
P a r ts  121, 128 and 133)
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Trem olite  can be determ ined quantitatively in ta lc  by X -ray  diffraction and 
X -ray  spectrom etry . The trem o lite  peak a t 8. 38 a. u. can be sem i-quantitatively 
determ ined by norm al powder diffraction techniques in the presence of 
chlorite  and ta lc  using a scanning technique and Cu Ka radiation with a. 
m onochrom ator. The re su lts  can be confirm ed and made m ore quantitative 
by making X -ray  spectrom eter determ ination for calcium  in the ta lc  m ate ria l 
before and after acid leaching to rem ove calcium  compounds such as dolomite 
and calcite . T rem olite  contains calcium  oxide in the approxim ate level of 14%, 
and the CaO level can be determ ined easily  to 0. 015%, equivalent to 0.105% 
trem olite . The acid leaching at low tem peratu re  affects neither the ta lc  nor 
trem olite .
Unfortunately quantitative chrysotile  determ ination in ta lc  is a m ore difficult 
problem  which req u ires  a combination of techniques. The scanning electron 
m icroscope technique perm its ready identification of asbestos form s, particu larly  
with tilting stage and in the high magnification range. The scanning electron  m icroscope 
can show chrysotile  fibers which a re  not p resen t in sufficient quantity to show in 
norm al powder diffraction techniques and optical m icroscopy.
T ransm ission  electron m icroscopy of higher magnification can be of value for 
observing chrysotile  fibe rs, and electron  diffraction used in conjunction with the 
transm ission  m icroscope can perm it single fiber determ inations.
It is  noted that Colgate Palm olive Company, R esearch  and Development Department, 
R esearch  Report 2675, August 15, 1973 sta tes one w orker has reported  successful 
determ ination of chrysotile  in ta lc  by the X -ray  diffraction technique for powder 
sam ple and step scanning technique, but United Sierra, has not had an opportunity 
to attem pt th is procedure in detail with the step scanning procedure. It is  reported  
to have success with a  lower lim it of detection of 0. 2% chrysotile
We evaluate our own production ta lcs  routinely via X -ray  diffraction with or without 
step scanning depending on trem olite  content.
If we a re  concerned with very sm all amounts of trem olite , t  he XRS after acid 
leaching described  above is  a lso  used.
Since trem olite  is  the only asbestos im purity with which we contend, and only then in 
sm all amounts in certa in  C alifornia ta lc s , these  m easures suffice our norm al needs.
Work on com petitive ta lc s , which may o r may not contain chrysotile is  c a rried  
out via. scanning electron m icroscope using electron diffraction for positive 
identifidation of individual fibe rs.

Rec ommendations
We recom m end that the proposed identification method be rejected  and that:
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1. X -ray  fluorescence afte r acid leaching be adopted as the official 
method for trem olite  determ ination. A ccuracy to 0.2% can be 
obtained.

2. A program  involving governm ent and industry to establish a m ore 
accurate , sim pler method of chrysotile  detem ination be instituted. 
This division would be pleased to partic ipate  in such a  program .

Very tru ly  yours
UNITED SIERRA DIVISION 
Cyprus Mines Corporation

H. T. MULRYAN 
P residen t

HTM:EE
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Septem ber 7, 1072

H i r i n '*  c le r k
D epartm ent of Health, Fducation W elfare
Room G-88
5GG0 r u  h ers Lane
Rockville,  M ery lsm  2Q3P2

D ear Sir:
V.’o re fe r  to the F ederal Eeplr te r  document of August 12, 1S72 concerning 
proposed regulations for asbestos containing ta lcs as food additives. In this 
connection we should like to make the following com m ents:
Concerning the quoted a rtic le  in "Science", the basis for its d iscussion  Is 
very v/ean and hypothetical as the subsequent le tte rs  from  the rea d e rs  of
the magazine proved.
M oreover, the te rm  "asbesto s-fo rm " is , in our opinion, a rb itra ry  in that any 
fibrous m ateria l including such m ate ria ls  as cellu lose , cotton, e tc . could be 
considered "asbestos fo rm ". We believe that the various types of asbesto s, 
that is , ch ryso tile , c roctdo lite , anthophyllite, tre m o lfte ,e tc . should be spelled 
out as the contam inant. This has the double advantage of a lso  providing a 
sa tisfac to ry  m eans of c ra lyz iag  for the asbestos im purity . We believe this 
m atte r has been brought to your attention in connection with cosm etic ta lcs.
Our opinion, as well as th a t of many o th e rs , is  tha t the X -ray  diffraction  
method of detecting asoestos m inera ls m ineralogically  is the quickest and m ost
accurate  method. It can detect as little  as IF  of these 
diatinguishes them from  other m inera ls including talc, 
of a fiber o r  ro lleu-up  p la te le t.

im purities and clearly  
which may take the form

The proposed regulation m akes no re fe rence  to the size  of the contam inating 
fib e rs . L ite ra tu re  c learly  indicates that the range of 5 to 50/^m in length is 
considered hazardous; sm alle r o r  la rg e r p a rtic le s  not.
If the agency Ins.eta that a lim it m ust be placed on asbestos content, we propose 
a maximum perm issib le  asbestos m ineral content of IF  of ta lc  content by weight. 
R eliable detection by X -i ay diffraction can be se t a t this level.

V ery tru ly  y o u rs ,
LXITFD flFILHA FIYiriON 
Cyprus Mines C orporation
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11. X. AILLidi AN


