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HYDROTHERMAL REACTIVITY OF SAPONITE

GENE WHITNEY
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Abstract—Saponite crystallizes from amorphous gel having an ideal saponite composition within 7 days at
all experimental temperatures between 300° and 550°C at 1 kbar pressure. Reactions subsequent to this
initial crystallization vary in type and degree, depending on the temperature of reaction and the type of
interlayer cation. Above 450°C, the intitially crystallized K-saponite dissolves, and talc and phlogopite
nucleate and grow as discrete phases. At 450°C the initial K-saponite reacts to form talc and phlogopite
layers, but the reaction proceeds via intracrystalline layer transformations rather than via dissolution and
precipitation, producing a mixture of fully ordered, interstratified talc/saponite and fully ordered saponite/
phlogopite. The K-saponite shows subtle signs of reaction at 400°C after 200 days: this temperature is at
least 150°C lower than experimental reaction temperatures previously reported for saponites. No reactions
beyond the initial crystallization of saponite were observed below 400°C. K-saponite reacts more rapidly
than either Na-saponite or Ca-saponite above 400°C, and the Na-saponite and Ca-saponite produce no mica
layers during their transformation to mixed-layer clays. Interstratified talc/saponite formed in the Na-sap-
onite system, and the Ca-saponite system produced both talc/saponite and chlorite/saponite.

Key Words—Chlorite/saponite, Hydrothermal stability, Potassium, Saponite, Saponite/phlogopite, Talc/

saponite.

INTRODUCTION

Saponite is the most abundant of the trioctahedral
smectites and is found in a number of Mg-rich geologic
environments. For example, it is an important mineral
in ocean basins, where it forms as both a high- and a
low-temperature alteration product of basalt. During the
seawater alteration of basalt, saponite forms both as a
discrete phase and as a component in mixed-layer clays
(Andrews, 1980; Banks, 1972; Bass, 1976; Humphris
and Thompson, 1978; Kristmannsdottir, 1976, 1978;
Scheidegger and Stakes, 1977; Seyfried et al., 1978).
Judging from the magnitude of the submarine alteration
processes and their influence on ocean chemistry (e.g.,
Wolery and Sleep, 1976), the reactivity of saponite is
important and must be understood over a broad range
of temperatures if we are to understand the reactions
in the ocean basins which affect the seawater chemis-
try.

The purpose of this study was to investigate the na-
ture and extent of the reactions of iron-free saponite
under experimental hydrothermal conditions. Al-
though nearly all natural saponites contain some iron,
the iron-free system was studied as a first step in un-
derstanding the reactivity of saponite under relatively
simple conditions. Saponite has been synthesized pre-
viously, but the earlier experimental studies dealt only
with saponites containing sodium, magnesium, cal-
cium, or lead as the interlayer cation (Ames and Sand,
1958; Mumpton and Roy, 1956; Koizumi and Roy, 1959;
Tiyama and Roy, 1963a, 1963b). The K-saponite system
was chosen for study because potassium is a key ele-
ment in many natural saponite-rich environments, and
because no previous experimental studies of saponite
included potassium as an interlayer cation. Some Na-
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saponite and Ca-saponite runs were also made to pro-
vide a comparison with reactions observed in previous
experiments.

EXPERIMENTAL TECHNIQUES

The starting material for all experimental runs was
a noncrystalline gel, prepared by the method of Ham-
ilton and Henderson (1968). The cation ratios in
the- gel correspond to the ideal saponite formula,
Mg,Sis 6:Alg 330 16(OH)y - Mt 54, where Mis K+, Na*, or
15Ca?*. Each run was prepared by putting 30 mg of gel-
into a gold tube containing 30 wl of triply distilled,
deionized water. Each capsule was welded shut and
weighed before and after treatment to detect leaks. The
samples were heated in rod-type reaction vessels in
horizontal resistance furnaces. Temperatures were
maintained within 5°C of the reported temperatures by
on-off controllers.

The reaction paths were monitored by allowing sam-
ples of each gel composition to react for progressively
longer periods of time at each temperature. Each run
represents a unique combination of composition, tem-
perature, and time, and no sample was subjected to fur-
ther hydrothermal treatment once it had been removed
for examination. Runs were made for each composition
at 300°, 350°, 400°, 450°, 500°, and 550°C for 7, 30, 50,
120, and 200 days, except that no runs were made above
450°C for the Na- and Ca-saponite compositions. Pres-
sure was held constant at 1 kbar for all runs. Table 1
lists all of the run conditions and run products.

The run products were gently disaggregated in water
with a mortar and pestle, pipetted onto glass slides, and
examined by X-ray powder diffraction (XRD) using Ni-
filtered CuK e radiation. Samples were X-rayed after air
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Figure 1. X-ray powder diffraction patterns of the products

of seven-day runs of the K-saponite gel treated hydrother-
mally at the temperatures indicated. These products represent
the starting material for the longer runs. All X-ray powder dif-
fraction patterns are of glycolated samples. CuKa radiation.
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Figure 2. X-ray powder diffraction patterns of K-saponite,
Ca-saponite, and Na-saponite after 200 days at 400°C. This
was the lowest temperature that any reaction was observed
beyond the crystallization of saponite. All samples are gly-
colated. S = saponite, T/S = mixed-layer talc/saponite. CuKa
radiation.

drying and after equilibration with ethylene glycol va-
por. XRD patterns of mixed-layer minerals were cal-
culated using a modified version of the computer pro-
gram of Reynolds and Hower (1970).

RESULTS

The reaction of the gel-water mixture proceeded in
two stages. The first stage was the crystallization of the
amorphous starting materials to saponite. Except for
the highest-temperature run (550°C), all samples of the
K-saponite gel crystallized to a pure K-saponite after
seven days (Figure 1). At 550°C the products contained
an unidentified, possibly mixed-layer phase.

Subsequent to the initial crystallization, the K-sa-
ponite underwent progressive alteration at tempera-
tures of 400°C or higher. The nature and extent of the
reactions were temperature dependent. For example,
at 400°C reactions were quite subtle, producing only a
small amount of mixed-layer talc/saponite in addition
to the discrete .saponite (Figure 2). At 450°C the reac-
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Table 1. Hydrothermal run results.?
T Time

Sample °C) (days) Run products
K-saponite gel

S-1 450 7 sap

S-2 500 7 sap + t/s (2)

S-3 550 7 sap + t/s (7)

S-4 300 30 sap

S-5 400 7 sap

S-6 300 7 sap

S-7 350 7 sap

S-8 500 50 sap +t+p

S-9 550 50 t+p+sap

S-10% 150 50 sap (poorly crystalline)

S-112 150 120 sap

S-122 150 200 sap

S-13 450 7 sap

S-14 450 7 sap

S-15 450 7 sap

S-16 350 30 sap

S-17 450 30 sap

S-18 550 30 sap+t+p

S-19 300 50 sap

S-20 300 120 sap-

S-21 550 120 t+ p + sap

S-22 300 200 sap

S-23 350 50 sap

S-24 350 120 sap

S-25 350 200 sap

S-26 400 50 sap

S-27 400 120 sap

S-28 400 200 sap + t/s

S-29 450 50 t/s + 7

S-30 450 120 t/'s + pfs

S-31 450 200 t/s + p/s

S-32 500 120 t+sap +p
Ca-saponite gel

611 350 50 sap

612 350 120 sap

613 350 200 sap

614 400 50 sap

621 400 120 sap

622 300 50 sap

623 300 120 sap

624 300 200 sap

631 400 200 sap

632 450 120 sap + t/s

633 450 120 sap + t/s

634 450 200 sap + t/s + ¢/s

641 350 75 sap

643 400 75 sap

644 450 75 sap + t/s
Na-saponite gel

811 350 50 sap

812 350 120 sap

813 350 200 sap

814 400 50 sap

821 400 120 sap + t/s (7)

822 300 50 sap

823 300 120 sap

824 300 200 sap

831 400 200 sap + t/s

832 450 50 sap + t/s

833 450 120 sap + t/s

834 450 200 sap + t/s

841 350 75 sap

842 400 75 sap

843 450 75 sap
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tion was pronounced, even after only 30 days, as in-
dicated by the shift in peak positions (Figure 3). After
200 days the reaction products include two types of
mixed-layer clay: a fully ordered (R = 1) talc/saponite
with 66% talc layers, and a fully ordered (R = 1) phlog-
opite/saponite with 20% phlogopite layers (Figure 4).
The formation of this complex mixture of mixed-layer
clays occurred only at 450°C within the 200-day dura-
tion of the experiments.

At 500° and 550°C the K-saponite dissolved, and dis-
crete talc and phlogopite nucleated and grew (Figure 5).
The abundant, low-angle scatter around the 17-A sap-
onite peak indicates that a mixed-layer intermediate
phase may have formed, but it could not be character-
ized. The 17-A peak of the K-saponite did not migrate
as it diminished, showing that no ordered mixed-layer
mineral evolved from the smectite (Reynolds, 1981;
Whitney, 1979).

After the initial crystallization of the gel, the Na-sap-
onite and the Ca-saponite showed distinct signs of re-
action at 400°C (Figure 2), but still exhibited no reac-
tions at lower temperatures. At 450°C the K-saponite
reacted more extensively after 200 days than either the
Na-saponite or Ca-saponite (Figure 6). In addition, the
reaction products of the Na- and Ca-saponites differ
from those in the K-saponite runs. In the Na-saponite
and Ca-saponite experiments there is no evidence for
the formation of mica layers, either as a discrete phase
or in mixed-layer clays. Only talc or mixed-layer talc/
saponite formed at 400°C (Figure 2). Talc/saponite (70%
talc, 30% saponite) formed in the 450°C Ca-saponite
runs. It probably formed by precipitation from solution
rather than by the incremental conversion of saponite
layers to talc layers within the original saponite, which
would be marked by the migration of the 8.58-A sapo-
nite peak toward lower angles (Reynolds, 1981; Whit-
ney, 1979). Likewise, the same dissolution and precip-
itation mechanism apparently formed a fully ordered
(R = 1) chlorite/saponite (55% saponite, 45% chlorite)
in the Ca-saponite 450°C samples. An interstratified talc/
saponite also formed in the 450°C Na-saponite sample,
but its mechanism of formation could not be deter-
mined.

DISCUSSION

Eberl er al. (1978) examined the differences in reac-
tivity between dioctahedral and trioctahedral smec-
tites. Dioctahedral smectites react more readily under
hydrothermal conditions than trioctahedral smectites,
apparently because the substitution of Al for Si in tet-

.sap = saponite; t/s = mixed-layer talc/saponite; p/s =
mixed-layer phlogopite/saponite; ¢/s = mixed-layer chlorite/
saponite; t = talc; p = phlogopite; ? = unidentified; (?) =
questionable,

11 kbar pressure.
2 Atmospheric pressure.
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Figure 3. X-ray powder diffraction patterns of the time-se-
quence of K-saponite products treated at 450°C for the times
shown. Such a sequence allows the progress of the reactions
to be monitored. S = saponite, P/S = mixed-layer phlogo-
pite/saponite, T/S = mixed-layer talc/saponite. All samples are
glycolated. CuKa radiation.
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Figure 4. X-ray powder diffraction patterns of the mixture
of mixed-layer clays formed from the K-saponite gel treated
hydrothermally for 200 days at 450°C. The measured diffrac-
togram (bottom) was simulated with a composite of two cal-
culated diffractograms for a fully ordered, 34% expandable talc/
saponite and a fully ordered, 80% expandable phlogopite/
saponite, CuKe« radiation.

rahedral coordination, the primary charge-building
mechanism, is more easily achieved in the aluminum-
rich dioctahedral system. In closed-system experi-
ments, the only aluminum available is the small amount
which accounts for the layer charge on the saponite (0.33
equivalents per O;((OH),). This amount of aluminum is
sufficient to convert one-third of the layers to phlogo-
pite if all of the aluminum is concentrated to form a mica
charge in a few layers. Such a conversion process would
réquire that the remaining two-thirds of the layers con-
tain no aluminum or potassium (e.g., talc layers).
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Figure 5. X-ray powder diffraction pattern of the time-se-
quence of K-saponite run products treated hydrothermally at
550°C for the times shown. The saponite which predominates
in the shortest run diminished and gave way to discrete talc
and discrete phlogopite with increasing run times. S = sapo-
nite, P = phlogopite, T = talc. All samples are glycolated.
CuK « radiation.

The reactions in the K-saponite system support such
a scheme. The reaction products of the K-saponite at
450°C were two mixed-layer phases, talc/saponite and
phlogopite/saponite. If the conversion of saponite lay-
ers to talc and phlogopite layers were ideal, the reaction
could be written:

3 saponite — 2 talc + 1 phlogopite.

Hence, the products would contain twice as many talc
layers as phlogopite layers. Although the ratio of the
different types of layers in the reaction products of
K-saponite at 450°C could not be measured precisely,
more talc layers than phlogopite layers appeared to be
present.

At 500° and 550°C, the conversion of saponite layers
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Figure 6. Comparison of X-ray powder diffraction patterns
of run products of the K-saponite with the Ca-saponite and Na-
saponite after 200 days of hydrothermal treatment at 450°C.
The reactions of the saponite with different interlayer cations
differed both in extent and in the nature of the reaction prod-
ucts. All samples are glycolated. CuK« radiation.

to talc and phlogopite layers must have proceeded via
a dissolution-precipitation mechanism because no in-
termediate mixed-layer phases appeared at these tem-
peratures. K-saponite dissolved and the talc and phlog-
opite crystallized and grew as discrete phases. Although
the amounts of each of the layer types could not be mea-
sured, it appeared that more talc layers were produced.
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Table 2. Saponite stability studies.
Run time Stability limit?
Authors Mineral® (days) “C
Ames and Sand (1958) Na-saponite 1-8 750
Mumpton and Roy (1956) Na-saponite >14 (1.5 kbar) 560
Mg-saponite 565
Ca-saponite 570
Pb-saponite 570
Koizumi and Roy (1959) Na-saponite 7 550
liyama and Roy (1963a) Na-saponite 3-10 575
liyama and Roy (1963b) ‘‘special trioctahedral
sodium smectite’’ 3-10 850
Whitney (this study) K-saponite 200 400
Na-saponite 200 400
Ca-saponite 200 400

! Mineral names are those used by the authors cited.
% Pressure = 1 kbar unless specified otherwise.

It is notable that the mechanism by which saponite
layers are transformed to talc or phlogopite changed be-
tween 450° and 500°C. Although at higher temperature
the reactions proceeded by the dissolution-precipita-
tion mechanism, at 450°C the reactions took place via
topotactic transformations, which require less energy
because much of the mineral structure remains intact
(Spry, 1969). Even if the absolute experimental tem-
peratures do not apply to geologic situations, it may be
geologically significant that the mixed-layer clays formed
only near the thermal boundary between discrete sap-
onite and discrete talc + phlogopite. Kinetic barriers
may have precluded the dissolution-precipitation
mechanism at 450°C, thus the formation of mixed-layer
intermediate phases provided the easiest reaction path
at that temperature.

The role of the interlayer cation in the reactions is
revealed by comparing the reactivity of the K-saponite
with that of the Na-saponite and Ca-saponite. At 450°C
the K-saponite reacted further than the Na-saponite and
Ca-saponite. Eberl (1978) related the rapid reaction of
dioctahedral K-smectite to the low hydration energy of
potassium. Dioctahedral Na-smectites react more slug-
gishly to mica-type layers than do the dioctahedral
K-smectites because the hydration energy of sodium is
higher than that of potassium. Thus, a greater layer
charge must be built on the 2:1layer in order to dehy-
drate the interlayer sodium and make the layer col-
lapse. Calcium has an even higher hydration energy and
reacts even more slowly. Although it is difficult to com-
pare the rates of the reactions of the Na-saponite and
Ca-saponite in the present experiments, neither reacted
as rapidly as the K-saponite, thus conforming to the
trends observed for the dioctahedral smectites. Of
course, the absolute reaction rates are much slower for
the trioctahedral smectites than for the dioctahedral
smectites (Eberl ef al., 1978).

The very small amotint of ordered chlorite/smectite
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in the 450°C Ca-saponite run after 200 days indicates
that some dissolved magnesium precipitated as inter-
layer hydroxide sheets to form the chlorite-like layers.
Despite the fact that calcium was intended to be the
interlayer cation, the presence of chlorite/saponite
shows that other dissolved species compete for that role
and points out the need for monitoring solution com-
positions in future experiments.

HYDROTHERMAL STABILITY OF
SAPONITE

The high-temperature stability limit of saponite has
been investigated in the earlier experiments, mentioned
above, and is listed in Table 2. Previous workers used
short run times (less than 30 days) and generally used
sodium as the interlayer cation. All of the experiments
employed either noncrystalline gels or oxide mixtures
as starting materials. The temperatures at which sap-
onite began to react towards other phases, as deter-
mined in the earlier experiments, ranged from 550° to
850°C. The lowest temperature of reaction (550°C) is
still at least 150°C higher than the lowest reaction tem-
perature observed in the present experiments (400°C).

The major differences between the present study and
the earlier work are the long duration of the experi-
ments and the use of potassium as an interlayer cation.
The results of the shortest runs in the present experi-
ments were similar to those reported previously. Sap-
onite is the dominant phase in the run products at all
temperatures after only seven days, and the Ca-sapo-
nite and Na-saponite remained largely unreacted even
after 200 days. The K-saponite, on the other hand, re-
acted extensively toward mixed-layer clays after only
50 days, and after 200 days no discrete saponite re-
mained at 450°C. Clearly, long run times are required
to allow these sluggish reactions to proceed. Further-
more, equilibrium was never achieved in any series of
runs. Identical products in two consecutive long runs
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would indicate that equilibrium may have been
acheived, but this was never observed. Even the most
reactive composition, K-saponite, did not completely
react at any temperature in the longest runs, as shown
by the continued, although diminished, presence of a
saponite peak at 17 A in the 550°C runs (Figure 5). Much
longer run times are required to carry these reactions
to completion, and much longer run times may reveal
reactions at lower temperatures than those observed in
these experiments.

CONCLUSIONS

Saponite reacts hydrothermally at temperatures as
low as 400°C, which is at least 150°C lower than pre-
viously observed. At 500° and 550°C, K-saponite reacts
to talc + phlogopite by a dissolution-precipitation
mechanism, whereas at 450°C it reacts to a mixture of
two mixed-layer clays. The ultimate products of the re-
action at 450°C are not known because the reaction is
not complete even after 200 days. Below 400°C, K-sap-
onite shows no signs of reaction after 200 days.

The interlayer cation has a noticeable effect on the
reaction rate and the reaction type. K-saponite reacts
more rapidly than either Na-saponite or Ca-saponite.
Furthermore, the Na-saponite and Ca-saponite reac-
tion products contain no mica layers, either as discrete
phases or in mixed-layer phases because the hydration
energy for Na and Ca s so large that a much larger layer
charge is required on the 2:1 layer to dehydrate the Na
or Ca to produce a mica layer. The saponite system
contains insufficient aluminum to build such a charge,

These experiments suggest that the temperature at
which saponite reacts to form other phases is consid-
erably lower than previous experimental results had in-
dicated. In fact, the suggested hydrothermal stability
limit of 200°C which Tomasson and Kristmannsdottir
(1972) inferred from hydrothermally altered basalts may
be close to the true value if the system is given sufficient
time to reach equilibrium. The present experiments say
nothing about the effect of substituted iron on the hy-
drothermal stability limit of saponite, and the iron-bear-
ing system must be understood in order-to apply ex-
perimental results to natural systems.
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Pesrome—CanioHUT KPHCTAJUTA3HPOBAICA H3 aMOP(HOrO rejisi, UMEIOUIEro UAeaIbHbIA CATIOHUTOBLIH
cocTaB, B TeYeHHe 7 JiHel IpH BCeX 3KCIEPHMEHTAJIbHbIX TeMIepaTypax B gmana3one ot 300° mo 550°C
u 1py jasJieHuH 1 kOap. Peaxuun, crepyrole 3a 9To# epBoHavYaIbHOH KPUCTAIUIA 3aHEH , pa3INYalOTCS
THIIOM ¥ CTENEHbIO B 3aBUCHMOCTH OT TEMIEpaTypbl PEAKUMH H THIA MEXKCIOWHOTO KaTHOHA. Bblme
450°C, nmepBoHavyaJbHO BBIKPHCTALIHIMPOBaHHBIN K-CAaNOHMT pacTBOPSETCS, 4 TajdbK W IOrONMT
0o0pa3yroT LEHTPbl KPHCTA/UIM3ALMM M PAcTyT Kak JHcKpeTHble ¢asbl. [Ipu 450°C nepBoHavaibHO
o0pa3oBaHHblil K-canioHHT pearupyeT, o0pa3ys CIOHM Tajlkka ¥ (hJIOrONHMTa. JT2 peaKlis IPOHCXOIUT
cKopee IMyTeM BHYTPUKPUCTAIUIMUECKUX TPAHCHOPMAMU CIOER, YeM NYTEM PACTBOPEHUS 1 OCANACHHUS .
IIpoayKTOM peakiliu SIBISIETCSI CMeCh IOJIHOCTHIO YIOPSIIOYEHHLIX TANLKA/CANOHUTA M CAlOHUTA/
tdnoromura. K-canoHut npossiset cnabble npu3faku peaknun mpu 400°C nocae 200 gueii. TemnepaTypa
400°C spnsetcsa no Kpaiine#l mepe Ha 150°C mike, YeM oKCHEPHMEHTANLHLIE TEMIEPATYpPbI PEaKIHH,
paHee onyOaukoBaHHble st canmoHuToB. Hiuske 400°C He HaGMONAHChL HMKaKMe peakUdd KpoMe
HavanbHOH KpucTaumsanud canoHuTa. Bhime 400°C K-camomut pearupyer Gosiee GhicTpo, yeM Na-
canondT umH Ca-camonnT. Na-canoHdT U Ca-CamloHAT HE GOPMHPYIOT CJIOM CJKOALI BO BpeMs HX
TpaHCGhOPMAIiil B CMeNIaHO-CIIOKHbIe TANHLL. [lepecianBaommics TalbK/CalloHUT, GOPMHPOBAJCA B

cucreme Na-canoHuT, a 00a, TaJIbK/CAlIOHUT M XJIOPHT/CAIIONMT (hOPMHPOBAJIMCE B cAcTeMe Ca-CalloHATa.
[E.C.]

Resiimee—Saponit kristallisiert aus einem amorphen Gel, das eine ideale Saponitzusammensetzung hat,
innerhalb von 7 Tagen bei allen experimentellen Temperaturen zwischen 300° und 550°C und einem Druck
von 1 kbar. Die Reaktionen nach dieser anfanglichen Kristallisation variieren in Art und Ausmaf je nach
Reaktionstemperatur und Art der Zwischenschichtkationen. Uber 450°C 16st sich der anfinglich kristal-
lisierte K-Saponit wieder avf, und Talk und Phlogopit wachsen als diskrete Phasen. Bei 450°C reagiert der
urspriingliche K-Saponit und bildet Talk- und Phlogopit-Lagen. Diese Reaktion verlduft jedoch iiber in-
trakristalline Lagenumwandlung und weniger tiber’ Aufldsung und Ausféllung. Dabei bildet sich ein Ge-
menge aus einer vollstindig geordneten Talk/Saponit-Wechsellagerung und einer vollstindig geordneten
Saponit/Phlogopit-Wechsellagerung. Der K-Saponit zeigt bei 400°C nach 200 Tagen gewisse Anzeigen einer
Reaktion. Diese Temperatur ist mindestens um 150°C niedriger als experimentelle Reaktionstemperaturen,
die bisher fiir Saponit berichtet wurden. Unter 400°C wurde nach der anfanglichen Saponit-Kristallisation
keine weitere Reaktion beobachtet. K-Saponit reagiert iiber 400°C schneller als Na-Saponit oder Ca-Sa-
ponit. Aulerdem bilden sich aus Na-Saponit und Ca-Saponit keine Glimmerlagen wihrend ihrer Umwand-
lung zu Wechsellagerungen. Talk/Saponit-Wechsellagerungen, die im Na-Saponit-System und im Ca-Sa-
ponit-System gebildet wurden, fiihrten zur Bildung einer Talk/Saponit- und einer Chlorit/Saponit-
Wechsellagerung. [U.W.]

Résumé—La saponite se cristallise a partir d’un gel amorphe ayant une composition saponite idéale endéans
7 jours a toutes les températures expérimentales entre 300° et 550°C sous une pression d’1 kbar. Les ré-
actions subséquentes a cette cristallisation initiale varient de type et de degré, dépendant de la température
de laréaction et du genre de cation intercouche. Au dessus de 450°C, la saponite-K initialement cristallisée
se dissout, et du talc et de la phlogopite deviennent nucléés et croissent en phases discrétes. A 450°C la
saponite-K injtiale réagit pour former des couches de talc et de phlogopite, mais la réaction se produit via
des transformations de couche intracristallines plutét que via une dissolution et une précipitation, pro-
duisant un mélange de talc/saponite interstratifié complétement ordonné et de saponite/phlogopite com-
pletement ordonné. La saponite-K montre des signes subtiles de réaction a 400°C aprés 200 jours: cette
température est au moins 150°C plus basse que les températures de réaction expérimentales rapportées
auparavant pour des saponites. On n’a observé aucune réaction au-deld de la cristallisation initiale de
saponite sous 400°C. La saponite-K reagit plus rapidement que soit la saponite-Na ou la saponite-Ca an
dessus de 460°C et la saponite-Na et la saponite-Ca ne produisent pas de couche de mica pendant leur
transformation en argiles a couches mélangées. Le talc/saponite interstratifié a été formé dans le systéme
saponite-Na, et le systeme saponite-Ca a produit & 1a fois du talc/saponite et de la chlorite/saponite. [D.J.]
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