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Assrnacr

A sample of talc (Tl 1 1) from the Trimouns deposit, in the Pyr6n6es, France, was studied by various spectroscopic methods
(FTIR, NMR, EPR and M<issbauer), as well as HRTEM and X-ray diffraction, in order to investigate the extent of minor substi-
tutions in the tetrahedral and octahedral sites. Substitutions cause a deficiency in tetrahedral charge, compensated by an excess in
octahedral charge, ensuring an electroneutrality of the structue The charge deficiency on the layer of tetrahedra explains the
active interaction between talc (used as filler) and polymer.

Keywords: talc, tetrahedral site, octahedral site, substitutions, spectroscopy, charge deficiency, polymer, Trimouns, Pyr6n6es

SovuaInB

Un 6chantillon de talc (T111) provenant du gisement de Trimouns (Pyr6n6es, France) a 6t6 6tudi6 en d6tail d l'aide des
spectroscopies FTIR, NMR, EPR et Mijssbauer, du microscope 6lectronique d transmission et de la diffraction des rayons X afin
de quantifier les faibles taux de substitution dans les sites tdtraddriques et octa6ddques. Les r6sultats monffent que le feuillet du
talc Tl 1 I est 6lectriquement neutre, avec un d6ficit de charge t6traddrique compens6 par un excds de charge octa6drique, ceci
6tant d0 aux nombreuses substitutions. Le d6ficit local de surface de la couche t6tra6drique peut expliquer les interactions actives
entre le talc, utilis6 comme charge min6ra1e, et les polymdres.

Mots-clis: talc, site tefa6drique, site octa6drique, substitutions, spectroscopies, d6ficit de charge, polymdres, Trimouns, Pyr6n6es.
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INrnooucrroN

Talc ore is used in paper coating, and its properties
make it useful in the paint, ceramics, and polymer
industries. In the automotive industry, talc is added to
polymers to stabilize and harden parts of automobiles
like fenders, dashboard, and steering wheel. However,
various problems appear with these materials, notably
an undesirable coloring in ceramics and polymers
(blush), and variable behavior in polymer applications.
To improve the use of various types of talc in specific
industrial applications, it is necessary to take into
account the physical and chemical properties ofthe talc.
In this paper, we characterize the chemical composition
of a sample of pure talc (T111) from the Trimouns
deposit, the largest ofthe world. The results ofthis study
improve our knowledge of the extent of substitutions in
talc from this deposit by detailed characterization of
element distributions (Fe2+, Fe3+, Al, Mn2+, F), using
various spectroscopic techniques.

BecrcnouNo lNpouaarron

Most samples of talc (2:7 layer silicate) typically
have a near-end-member composition [Mg3Si4O1e
(OH)zl, and in many cases no interlayer exists because
the 2:7 layer is electrostatically neutral. However, ma-
j or amounts of Fe, minor amounts of Al and F, and faces
of Mn, Ti, Cr, Ni, Na and K have been reported in talc
(Heller-Kallai & Rozenson 1981, Noack et al. 1986,
Abercrombie et al. 198'7 , Aramt et al. 1989, Coey et al.
L997, de Parseval et al. 1991,1993). These authors
documented the various potential substitutions in the
tetrahedral (Si replaced by Fe3+, Al) and octahedral sites
(Mg replaced by Fe2*, Fe3*, A1), but did not establish
charge balance of these natural samples of talc.

GBorocrcer- Coxrsxr

The Trimouns talc and chlorite deposit is located rn
the French Pyr6n6es, 100 km south of Toulouse, at an
altitude of 1,700 m. It occurs along the eastem side of
the Hercynian Saint Barth6l6my Massif of gneissic
rocks. The mode of formation of the talc and chlorite rn
the deposit is now well established (Fortun6 et a|.7980,
Moine et al. 1982, 1989, de Parseval et al. 1993). These
minerals originated by hydrothermal alteration of
wallrock in a zone of intense shearing between the Saint
Barth6l6my dome and the low-grade Paleozoic meta-
morphic cover. Dolostones of the Paleozoic cover were
transformed to talc, whereas siliceous and aluminous
rocks (mica-bearing schists and granitic pegmatites)
were completely transformed to chlorite-dominant ore
characterized by well-defined metasomatic zones. The
transformation of dolostone to talc involved addition of
Si, leaching of Ca, and loss of CO2 during the alteration.
The talc ore exhibits facies that vary in color from pure
white to grey and to black, the latter being principally

due to inclusions of graphite. The total iron content of
the talc ore is about 0.6 ! O.2Vo Fe2O3, but no separate
iron-bearing phase has been detected.

ANarvrrcer MBrnoos

Chemical analyses

Whole-rock analysis were performed by Inductively
Coupled Plasma (ICP) at the CRPG in Nancy. The
chemical composition of the talc was determined using
a Cameca SX-50 electron microprobe at the Universitd
Paul Sabatier in Toulouse. Operating conditions were
15 kV and 10 nA, and natural and synthetic standards
were used.

X-ray dffiaction (XRD)

The talc from the Trimouns deposit was analyzed by
X-ray diffraction (XRD). The spectra were collected in
reflection mode using a Philips PWl130 diffractometer
with Ni-filtered CuKct radiation (30 kV, 30 mA). The
spectra were recorded for 3.5 s per step of 0.0005" from
2' to 80' (e). With this approach, the limit of detection
of a phase was established at0.5Vo.

Fourier transform infrared spectroscopy ( FTIR)

Fourier transform infrared (FTIR) spectra were
recorded in transmission mode in the 4000-400 cm 1

range on a Nicolet 510 FTIR spectrometer. The pellets
were prepared by mixing 4 mg sample with 300 mg
KBr.

s7 Fe Mdssbauer spectroscopy

A 57Fe Mossbauer absorption spectnrm was recorded
over the range!4 mm/s with 512 channels in the Labo-
ratoire de Chimie de Coordination in Toulouse. The
Mrissbauer spectrometer is composed of a compact de-
tector "y-system for high count-rates and a conventional
constant-acceleration Mtissbauer device (WISSEL). A
57Co 1in Rh) source with nominal activity of 50 mCi
was used. Powders were finely ground under acetone
(to minimize possible oxidation of Fe) and placed in a
plexiglass sample holder. The spectra were obtained at
room temperature, 80 K and 4 K, and, were recorded
with a Canberra multichannel analyzer, coupled to a
computer. The isomer shift was recorded with respect
to cr-Fe metal. As advocated by Rancourt et al. (1993),
the absorber thickness ofthe talc sample was approxi-
mated to that of micas in the phlogopite-annite series;
in particular, phlogopite has a Fe content similar to that
of talc T1 I l. This was done to minimize the width of
the absorption lines in the^spectra. The values are around
200 mg of mineral per cm'. Lorentzian line-shapes were
assumed for deconvolutions. based on least-squares
fitting procedures. The r!2 and misfrt values were used
to measure the goodness of the computer fit.
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Electron paramagnetic resonance ( EPR) spectroscopy

All EPR spectra were recorded at room temperature
with a Bruker ESP-300e spectrometer operating at
X-band frequency (9 GHz). A mercury lamp was used
as UV radiation source (200 W), iradiating the ESR
cavity through the medium of a quaftz optical fiber. This
procedure allowed us to follow the evolution ofthe ESR
spectrum of the sample during the UV irradiation.

Nuclear magnetic resonance ( NM R ) spectro scopy

The solid-state nuclear magnetic resonance experr-
ments were performed as follows: 29Si NMR measure-
ments were carr ied out on a Bruker MSL-30
spectrometer operated atBo - 

'7.1 T (u6 = 59.63 MHz)
with B0 the magnetic field. The NMR spectra of 27Al

and leF were recorded on a Bruker DSX-400 spectrom-
eter operating at B0 = 9.4 T (vo= 104.263 and 376.49
MHz, respectively). Single-pulse magic-angle spinning
(MAS) spectra were obtained using a Bruker MAS
probe with a 7 mm Zro2rotor for the 2eSi experiment
and a 4 mm rotor for the 27Al and l9F experiments.
Acquisitions parameters are summarized in Table 1.
Chemical shifts of ze5i, zr41 and 1eF were externally
compared to TMS (tetramethylsilane), CFCI3 (trichlo-
rofluoromethane), and aqueous Al(H:O)o3+. respec-
tively. The deconvolutions were carried out with
WINFIT (Bruker program) by using the Gaussian
model.

TABLE I NMR ACQL,TSITION PARAMETERS FOR TALC T111

AlrO:
Fe2OrG)

MnO
Mco
CaO

Na2O

0 0 9
0 5 9
o 0 2
3 t  1 l
002
0 0 1

0 1 9
0 6 8

fr
31  52
002
Tr

023
TI

4 60 4.84
99 61 99 03

4 1 2 1 0

3 25 tLs (n/4) 3 6 t\s (n/2) 1 ps (n/12)

z f f i  l O s  l s

on l0 points

ICP : lnductively Coupled Plasma

Rssur-rs

Chemicnl composition

The talc sample was selected from a vein of pure
talc; it is representative of ore in the Trimouns deposit,
and was carefully hand-picked. Its chemical composr-
tion (Table 2) indicates a virtually monominerallc
sample, with no accessory minerals and no Fe-bearins
minerals, such as sulfides.

XRD

The powder-diffraction pattern is characteristic of
pure talc; no other phases (> 0.5Va) were detected
(Fig. 1). The powder pattem exhibits sharp hkl rcflec-
tions. indicative of a well-ordered three-dimensional
structure, with coherency of domains on the scale of
1100 A along the c* axis (Fig. l).

FTIR

FTIR spectroscopy is a very sensitive probe of the
possible talc-chlorite association, especially in the OH-
stretching region; three vibration bands are expected for
chlorite, and only one for talc. According to Farmer
(1958), Vedder (1964), Farmer & Russell  (1967),
Farmer et al. (1968), Ishii er al. (1967) and Grauby et
al. (1991), the vibrations ofpure talc are as follows: 1)

11andv2for Si-O stretching vibrations at 1040 and 687
cm-r, respectively,2) 4 for Si-O-Si stretching vibra-
tions at 1014 cm-r, 3) v4 for Si-O-Si bending vibra-
tions around 460 cm r, 4; rr5 for M-OH L (octahedral

1 5  1 4  1 3  1 2  1 1  l 0  9 ^  8  7  6
d (A)

Frc. 1. X-ray-diffraction pattern of talc Tl I 1

t'Al- -S l

Spiming speed (kHz)

Pulse length (flip mgle)

Recycle delay

H i gh- r es o lution transmis s ion e le c t ron mic ro s c opy
(HRTEM)

For observations using high-resolution transmission
electron microscopy, slices of the specimen containing
optically selected areas were removed from thin sections
and ion-thinned with an argon beam following the pro-
cedure described by Amouric & Parron (1985). Elec-
tron microscopy was performed at Centre de Recherche
de la Mod6lisation et de Ia Croissance Cristalline
(CRMC2, Marseille, France) with a JEOL-2000 FX
instrument, equipped with an energy-dispersion X-ray
spectrometer for chemical micro-analysis. The micro-
scope was operated at 200 kV for HRTEM imaging,
electron diffraction and micro-analysis (Baronnet e/
al. 1993).
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Frc 2 Infrared specrra oftalc T1 I 1 in the stretching region.

oxygen atoms and hydroxyl groups, vibrations of octa-
hedra moving in opposition to octahedrally coordinated
cations) at 535 cm 1, 5) v6 for M-OH I (octahedrally
coordinated cations moving in phase with their adjacent
sheets of oxygen atoms, relative to sheets of silicon and
surface oxygen atoms) at 259 cm 1,6) u7 for trans (OH)
// (translatory vibration ofhydroxyl groups, out ofphase
with the other oxygen atoms in this sheet) at 465 cm r,

and 7) bOH for OH librations at 669 cm 1 .

The OH-stretching region (3800-2500 cm-t)

The vibrational spectrum (Fig. 2) conesponds to that
of pure talc and is very simple in this wavenumber
range. It displays only one sharp band located at
36'76 cm-r, indicating an extremely regular environment
around the hydroxyl group. Another vibrational band
exists (not attributed in past investigations), located at

3660 cm-t. It is invariably observed in pure talc, with
an intensity depending on the extent of substitutions in
the octahedral sites (F. Martin and S. Petit, in prep.).
This band is not observed in chlorite-group minerals.

The 1200-300 cm-t region

In this complex region, the spectrum shows well-
defined absorption bands characteristic of pure talc
(Fig. 3), with u2 at 668 cm I and 6OH at 685 cm r. No
vibration bands of chlorite are detected.

HRTEM

Figures 4a and 4b show the electron-diffraction pat-
tem and the lattice image of massive talc Tl11 from the
Trimouns deposit. The diffraction pattem corresponds
to the one-layer triclinic structure, with the c* axis per-
pendicular to the electron-diffraction image. The lattice
image consists of a single set of lattice fringes of pure
talc that is well correlated with the diffraction pattern.
The stacking faults observed were induced durins
sample preparation.

Mtissbauer spectra

Table 3 lists the possible site-occupancies in talc and
a listing of the D and A values determined on various
minerals by Rancourt et al. (1992, 1994b) and Rancourt
(1994b), and taking into account the quadrupole split-
ting distributions (Rancourt 1994a).

Ideal talc is conventionally represented by the for-
mula Mg3SiaOro(OH)2, with Fe replacing Mg in the
octahedral sites M<issbauer spectra of talc have been
previously reported (Coey 1980, Blaauw et al. 1980,
Heller-Kallai & Rozenson 1981, Noack et al. 1986.

talc Tl l I

Arv+v 1

Ms-(OH),,' u

6OH V5

Mg-(oH)

1200 1100 1000 900 800 100 600

Wavenumbers (cm-r)
Frc. 3. Infrared spectra oftalc Tl 11 in the 1200-400 cm I region.



Aramu e/ al. 1989, Coey et al. 1991). These authors
have proposed a single doublet for octahedrally coordi-
nated Fez+. Recent studies (Rancourt et al. 1992,7993,
1994b, Rancourt (1994a, b) have demonstrated that
paramagnetic state Mtjssbauer spectroscopy of 2: 1 layer
silicates cannot resolve the octahedrally coordinated
Fe2* in cis (M2) and trans (Ml) sites. Mdssbauer stud-
ies ofthese materials can nevertheless indicate the over-
all proportion and the coordination of Fe2* and Fe3*
(Table 3).

The spectrum of talc Tlll at room temperature
(Fig. 5a) is similar to spectra obtained for annite by
Rancolrrtet al. (1994).lt shows a difference in intensity
between the two absorption bands, and an important
shoulder on the side of the peak located at -0.5 mm/s.

TABLE 3 DIFFERENT STTE-OCCI,?ANCIES OF IRON IN TALC T11I
AND THE PHLOGOPITE-ANNITE SERIES AND MOSSBALIER
PARAMETERS USING THE OSD MODEL

Sitc occupmcies Phlogopite*

1001

The deconvolution in Lorentzian doublets (Fig. 5b) is
made with two components: one according to Fe"
in octahedral sites, with a large quadrupole splitting
(Table 4), and one inside the first absorption band, with
a small quadrupole splitling and a low isomer shift
(Table 4), attributed to Fer+ in the tetrahedral site (Dyar
& Burns 1986, Rancourt et a|.1992,1993). No orienta-
tion effects are Dresent in soectra (the electric field
gradients 61lolp. ' i+. l+1p.3+ unj lolFe2* have dif ferent ori-
entatlons)

The same sample was recorded at 80 K (Fig. 6a) to
benefit from the second-order Doppler effect. The
deconvolution (Fig. 6b) is made with various contri-
butions corresponding to those obtained at room tem-
perature, and with two doublets whose Mossbauer
parameters correspond to Fe3* in octahedral sites
(Blaauw et al. 1980, Dyar & Bums 1986, Rancourt e/
al. 1992,Dyar 1993, Rancourt 1993). The iron is dis-
tributed (except for Fe2+ in the tetrahedral site) in both
sites, Fer+ being the predominant form (687o), indica-
tive of the redox conditions during the formation of talc.

In Table 4, we report M<issbauer parameters for
talc Tlll at 80 K. The parameters of tetrahedrally
coordinated Fe3* are very close to those encountered in
micas (Dyar& Burns 1986, Dyar 1987, 1993, Rancourt
et al.1992, Rancourt 1993). The same conclusions are
possible for the other M^ijssbauer parameters, with large
quadrupole split for Fez+ in octahedral sites due to the
temperature at which the spectrum was recorded.

THE STRUCTURAL FORMULA OF TALC FROM TRIMOUNS. FRANCE

Ftc.4. a. Electron-diffraction pattern of massive talc T11l b Lattice image of massive
talc Tl I1 Hieh-resoiutlon transmission electron microscopv.

I,tF"r-

talp":

tutF"r*
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0 2t'7 0 328

2 600

I  087
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I t46 2666

2 5t'7

- not ptescnt, + present
+ Mctssbauer pemeters of phlogopite md mite (Rmcourt €1d1 1994c)
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Solid-state NMR

The leF MAS-NMR spectrum of talc Tl11 exhibits
one resonance at -176.2 ppm (Fig. 7), indicating that
only one site is present in the structure (Huve et al.
1992). This signal has already been observed for
trioctahedral 2 :l layer silicate and is attributed to
F atoms bonded to three atoms of Mg (Mg-Mg-Mg
configuration).

The 2esi isotropic shift is strongly influenced by the
chemical environment of the silicon nucleus and is
highly corelated with the degree of polymerization of
the SiO4 tetrahedra (Lippmaa et al. 1980, l98l,Magi et
al. 1984, Kirkpatrick 1988). Furthermore, in layer sili-

- 4 - 3 - 2 - 1 0 1 2
Velocity (mm/s)
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1.002

1.000

0 998

o.996

0 994

0.992

0.990

- 2 - 1 0 1 2 3 4
Velocity (mm/s)

cates, characteristic high-field shifts are observed with
a decreasing number of next-near-neighbor Al atoms
(Kinsey et al. 1985). The zeSi MAS-NMR spectrum of
talc T111 shows an asymmetrical peak at -96.8 ppm,
attributed to Q3 species, characteristic of clay minerals.
The shoulder observed at low field can be explained by
increasing incorporation of Al atoms.

It is well known that 27Al MAS-NMR spectroscopy
is a powerful tool with which to distinguish readily and
unambiguously between four- and six-fold-coordinated
aluminum atoms because of well-separated shifts in
range (Barron et al.1985, Herrero et al. l985a,b).For
the quantitative aspect of 21 Al NMR, selective condi-
tions of excitation are induced by taking very short du-

[6]Fe2*

-

a
a
t-
a
t

t<
F

F

a
a

a-
lr
F

0
-3

995f
-4

0995-
-4

Ftc. 5. a. Room-temperature experimental Mtissbauer spectrum of talc T111. b. Calculated spectrum of talc T111 at room
temperature.

a
a
-
O

k
F

-4 -3 -2 -1 0 1 2
Yelocity (mm/s)

3+
[4]Fe

b

l t

FIc. 6 a- Experimental M<issbauer sDectrum of talc T111 at 80 K. b. Calculated sDectrum of talc Tl 11 at 80 K.
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Frc. 7. Si, F, and Al MAS NMR spectra of talc T1 l l

rations of impulse (0.7 ps) with very-weak-field radio-
frequencies (flip angle = n/12). Under these conditions,
all the types of aluminum in the sample are excited in
an equivalent way. The 27Al MAS-NMR spectrum of
talc Tlll shows two resonances at 8.9 and 64.1 ppm,
corresponding to Al in octahedral and tetrahedral sites,
respectively. The integrated area under each NMR peak
(Fig. 7) show that both t4lAl and t6lAl are present in
roughly equivalent amounts.

Electron paramagnetic resonance spectroscopy

Electron paramagnetic resonance spectroscopy is
used to detect unpaired electrons, such as in Fel* and
Mn'*. and to characterize their chemical environments.
The EPR spectrum of talc T111 at room temperature
(Fig. 8) shows a sextet at g = 2.0 characteristic of Mn2+
in the octahedral site and a small signal around g = 4
(Goodman & Hall 1994). But at a low temperature
(4 K), a well-resolved spectrum is obtained (Fig. 8), with
two distinct signals, one located at g= 4.3, characteris-
tic of Fert in the tetrahedral or octahedral site. and one

TABLE 4 MOSSBAIER PARAMETERS OF TALC T1I1 AT ROOM TEMPEMTre
A M 4 K

1003

tnF

ppm

located at g = ), which is assigned to Mn:* in the octa-
hedral site. A possible assignment of Fer* in the tetra-
hedral or octahedral site is indicated by modeling the
EPR powder spectra using numerical diagonalization of
the spin hamiltonian (Morin & Bonnin 1999). Under UV
radiation and aggressive treatments with water, no evo-
lution in ESR soectra is evident. This observation
indicates that the Fe3+ content reveals the redox condi-
tions during the formation of the talc.

Suvlaanv op Specrnoscoplc INvesncatIoNs
aNo ELscrnoN-Mrcnopnoee Dera

XRD, HRTEM and FTIR investigations show that
talc sample T1 I I is a pure phase. Small amounts of Fe,
Al, Mn, and F are incorporated into the structure. Ac-
cording to Mcissbauer, NMR and EPR spectrocopies, it
is possible to determine site assignments for these ele-
ments (Table 5).

The structural formula obtained by these various
techniques and based on results ofanalyses oftalc T1 I I
with an electron microprobe (taking into account the
standard deviation of each element), according the
electroneutrality of the structure and on the basis of (O
+ O H + F ) = 1 2 , i s :

[Mg2 eTsF-e2+s 619Mn2*s s01Fe3*o oosAlo oor]::
ISi3 e6aFer*0 egaAlo ooz]>+Oro(OH)r sszFo oae

In the tetrahedral sheet, a charge deficit appears:
0.011. In the octahedral sheet, there is a charge excess
of 0.012. However, it seems clear that a deficiency in
tetrahedral charges due to the replacement of Si by Fer*
and Al is compensated by an excess in octahedral

THE STRUCTURAL FORMULA OF TALC FROM TRIMOUNS. FRANCE

,,Si

_120 -r20
ppm

-80

176.16
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Frc. 8. ESR spectra of talc T1 1 I at room temperature and 4 K.

charges generated by the replacement of Mg by triva-
lent cations Fe and A1.

DrscussroN aNn CoNcr-usroNs

The XRD, FTIR and HRTEM data obtained on a
carefully hand-picked sample of talc indicate that it is

TABLE 5 CONTENT AND LOCATION OF VARIOUS ELEMENTS IN
TETRAIIEDRAL A\D OCTAHEDRAL SITES OI TALC T1 1 1

Occupmcy of sites* : Content Nomalized contml

monomineralic and does not contain any Fe-bearing
phases such as sulfides. Using appropriate spectroscoprc
techniques, the locations of minor elements can be
determined. The result ing spectral signatures are
characteristic of those obtained in similar clay miner-
als. On this basis, we consider all the Al, Fe, Mn, and F
to belong to the structure of the talc.

Mossbauer spectroscopy is very useful for a charac-
terization of the distribution and valence of Fe in min-
erals, specially in talc. This study shows that Fel+ occurs
in the tetrahedral position in talc. Moreover, we report
the systematic presence of t4lFe3+ (14.7Ed, t6lpe3*
(17.87a), and f6lFe2+ 67.5Vo), with values that are simi-
lar to those encountered in Mcissbauer spectra of annite
(Rancourl et al. 1994a). Another major conclusion rs
the high [Fe2*/(Fe2* + Fe3*)] value. approxim ately 687a,
indicative of the redox conditions during the formation
of talc.

The NMR results for Si, Al, and F indicate the nature
of substitutions in the structure. For Si. the sDectrum
clearly demonstrates a Q3 environment, charaiteristrc
of phyllosilicates. The shoulder on the peak indicates
minor replacement of Si by Al or Fe (or both). For the F
anion, the single sharp peak shows the existence of only
one OH site being substituted, located in the large hex-

Fe2* Fcr'

" [67  5 ]  117 81  
4 t14

Fer Fer*

6;o ors; nlo oosl 1o oo+1

'[50] "[50] 1o oorl oto oorl

0 001

Mn2*

" f0  00 l l

F

[o 04E]
spectroscoplc

Cation contents in atoms per



agonal cavity in rings oftetrahedra. But the major result,
established here for the first time. is the location of Al
in both octahedral and tetrahedral sites. The Al content
of both sites is equivalent.

The EPR spectra confirm the presence of Fe'* and
Mn'* in talc T111. The structural formula is written on
the basis of spectroscopic and chemical results. The
actual chemical composition of sample T11l indicates
a deficiency in tetrahedral charges and an excess in
octahedral charges, due to the various substitutions.
The deficiency in tetrahedral charges is compensated by
the excess charge on the sheet of octahedra. The major
remark concerns the local deficiency on the sheet of tet-
rahedra. This local deficiency creates an active site on
the surface ofthe talc. The local deficiency and the rela-
tively high content of Fe2* give a great oxidation poten-
tial to the talc.

In various industrial applications (e.g, paper manu-
facturing, paints, ceramics, polymers), talc is used as a
filler to reinforce the polymer structure. However, prob-
lems with aging and photo-oxidative degradation of
polymers have been encountered. A change in color
appears on the polymer surface upon exposure to solar
radiation for long periods. Previous studies have shown
that the presence of fillers may enhance the rate of
degradation (Rabello & White 1996). To reduce these
effects, TiO2, carbon black, and HALS (Hindered
Amino Light Stabilizer), for example, are added to the
polymers. These additives exert a real influence, nota-
bly on the depth of the degraded layer (Rysavy &
Tkadleckova 1992). There is, however, little informa-
tion on the interactions among all the components
present in the polymers. The degradation effects may
result from charge deficiencies on surface of the fillers,
and especially on the surface oftalc, which may contain
active sites.

The ultimate goal of this project is to understand the
cause of the degradation of talc-bearing polymers, par-
ticularly with the help of spectroscopic evidence. For
example, in the automotive industry, talc is added to
polymers to stabilize and harden various parts of auto-
mobile bodies. We hope to understand the role of talc
during degradation of polymers by natural UV irradia-
tion. ESR and NMR spectroscopies are planned to study
free radicals produced during UV iradiation. These free
radicals could be the vector of various types of damage
caused in filled polymer structures.
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