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Abstract—The paper presents the first experimental results on the chemical interdiffusion of major compo-
nents (SiO2, Al2O3, Na2O, CaO, MgO, and FeO) and the  anion at interaction between basalt and kim-
berlite melts under moderate pressures. The research was carried out using a high gas pressure apparatus of
original design at Ar or CO2 pressures of 100 MPa and a temperature of 1300°C, with the use of the method
of diffusion pairs. It is established that the rate of the oncoming chemical diffusion of all major components
of melts (SiO2, Al2O3, Na2O, CaO, and MgO) and  anion is almost identical at the interaction of model
basalt and kimberlite carbonate-containing melts and is approximately one order of magnitude higher than
the diffusion rate of these components at the interaction of melts in the more polymerized andesite–basalt
model system. The latter is explained by the significantly lower viscosity of the boundary melt (Montana
boundary), which is formed during the interaction of model basalt and kimberlite melts. The equal diffusion
rates of CaO and the  anion indicate that the CaCO3 carbonate diffuses from kimberlite to basalt (both
model and natural) melts by means of the diffusion of the end members. The pattern of the diffusion pro-
cesses significantly changes when melt of natural magnesian basalt interacts with model kimberlite. Thereby
calcite diffuses into magnesian basalt also by means of diffusion of the end members. The diffusion rates of
all other components of the melts (SiO2, MgO, and FeO) significantly increase. A weak exponential concen-
tration dependence of all diffusing components is determined, with this dependence close to D(i) = constant.

Keywords: multicomponent chemical diffusion, basalt natural and model melts, model kimberlite melt, high
pressure and temperature
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INTRODUCTION
Diffusion of components in silicate melts has long

been proved and agreed to play a decisive role in many
magmatic processes (Bowen, 1921). Various silicate
melts of geological interest consist of three or more
oxide components (e.g., SiO2, Al2O3, TiO2, FeO,
MgO, CaO, Na2O, K2O, CO2, and H2O). Chemical
diffusion in such systems is referred to as multicompo-
nent diffusion. Multicomponent diffusion involves
mass f lows controlled by chemical potential gradients
and is an important mass-transfer mechanism for
many transport processes. Although diffusion is a
microscopic effect, it can lead to macroscopic effect.

For example, the initial phases of explosive volca-
nic eruptions (or more widespread champagne-type
eruptions) depend on the growth rates of the gas bub-
bles, which in turn, are controlled by diffusion that

brings gas molecules into the bubbles. Inasmuch as
diffusion plays a decisive role in many geological pro-
cesses, petrology, and geochemistry, these data are
often used in developing models, including interpreta-
tions of rock ages, thermal events, parameters of the
origin and preservation of the chemical composition
and isotope fractionation of minerals, control of the
size of bubbles in volcanic rocks, and processes affect-
ing the character of volcanic eruptions.

One of the main problems associated with many
applications of diffusion data is to obtain reliable
experimental data, because diffusion properties
defined at various laboratories may differ by orders of
magnitude (e.g. Liang, 2010).Characteristics of multi-
component chemical diffusion of major and volatile
components at interaction between magmatic melts
are understood still inadequately poorly (e.g., Watson
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and Baker, 1991; Watson, 1994; Kress and Ghiorso,
1995). Most literature data on the chemical diffusion
of major components in magmatic melts were
obtained by dissolving minerals (Watson and Baker,
1991; and others), whereas studies of the interdiffu-
sion of these components in melts per se are still very
scarce (Yoder, 1973; Watson and Baker, 1991). Practi-
cally no data are available so far on the multicompo-
nent chemical diffusion at interaction between basalt
and ultramafic carbonate-bearing magmas. This pub-
lication presents experimental data newly obtained on
the interdiffusion of major components (SiO2, Al2O3,
Na2O, CaО, MgO, and FeO) and the carbonate ion

 at interaction between kimberlite and basalt
melts at a pressure of 100 MPa and temperature of
1300°C. The experiments were carried out using the
method of diffusion pairs and an IHPV of unique orig-
inal design.

EXPERIMENTAL AND ANALYTICAL DATA
The experiments were carried out in a unique inter-

nally heated pressure vessel (IHPV) equipped with an
original internal device with a high-pressure equal-
izer–separator.

The diffusion experimental runs were made in plat-
inum capsules, whose geometry has not been changed
in the course of the runs at high pressures and tem-
peratures (Fig. 1). The internal volume of the reactor
(5) with a welded platinum capsule containing a start-
ing diffusion pair (6) and equalizer–separator (9)
under a piston (10) was filled with Ar or CO2 under a
pressure of 10 MPa, using a specialized system.

The assembled device with an internal heater (2)
was mounted within IHPV in such a way that the cap-
sule with a sample (6) occurred in the gradient-free
temperature zone of the heater. Piston movements in
the course of the runs always maintained Ar pressure
in the vessel equal to the Ar or CO2 pressure in the
inner volume of the reactor (5). Early in the course of
the runs, Ar pressure in the vessel and the reactor (5)
was increased for 1 h to the desired value of 100 MPa.
Then the temperature was raised to 1100°C, and the
run was held for 2 h in an automated regime. At these
parameters, i.e., before the melting of the samples, the
interdiffusion rates were very low. Then the tempera-
ture was rapidly increased for 1–2 min to the target
value (1300°C), and the parameters were maintained
during the required time of the diffusion runs (180 and
360 s in the first set of the runs and 80 and 120 s in the
second one). After this, the experiments were isobari-
cally quenched at the switched off internal heater. The
quenching rate was thereby sufficiently high
(~300°C/min) for the glasses to be preserved without
crystallization of the melt. The temperature measure-
ments were accurate to ±5°C, and the Ar or CO2 pres-
sure was measured accurate to ±0.1 rel. %. Upon iso-
baric quenching, the device was taken from the vessel,
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the platinum capsule with the sample was extracted
from the molybdenum reactor, and the sample was
used to manufacture a polished platelet for the subse-
quent analysis of the diffusion profile produced in the
melt in the course of the experimental run. The start-
ing samples for the glasses in the experimental runs
were powders (rocks powdered in an agate mortar) of
magnesian basalt from the 1975–1976 Great Tolba-
chik Eruption of Tolbachik volcano in Kamchatka
(Bolshoe …, 1984), model basalt (Ab50Di50, mol %), and
kimberlite (82 wt % silicate + 18 wt % carbonate).

The chemical compositions of the anhydrous kim-
berlite and basalt melts (glasses) and natural basalt
used in this study to characterize principal features of
their diffusion-controlled interaction are presented in
Table 1. The average composition of basalts (Le Mai-
tre, 1976) is also listed in Table 1 for comparison, as a
representative composition of basalt magma. Note
that the composition of kimberlite magma in the man-
tle and when dikes and diatremes are formed in the
crust is still a matter of extensive discussion (Wyllie,
1980; Sparks et al., 2006, 2009; Kamenetsky et al.,
2009; Sharygin et al., 2013). Temperature and pressure
changes, dissolution of volatile components, and crys-
tallization processes may significantly modify the
compositions of kimberlite melts during their evolu-
tion.

For example, it was hypothesized that kimberlite
melts may be generated by a reaction of carbonatite
melts with peridotite near the mantle solidus and sub-
sequent partial melting of the carbonatized peridotite
at very low degrees of partial melting (≤1.0%) at pres-
sures of 6–10 GPa, depths of approximately 150–300 km,
and temperatures ≤1500°C (Wyllie, 1980; Dalton and
Presnall, 1998; Price et al., 2000; Dasgupta and
Hirschmann, 2006; Sparks et al., 2006, 2009; Kopy-
lova et al., 2007; Michell, 2008; Kavanagh and Sparks,
2009; Kamenetsky et al., 2009; Sharygin et al., 2013;
Persikov et al., 2018). Because of this, the altered kim-
berlite from the Udachnaya East pipe in Yakutia, Rus-
sia (Kamenetsky et al., 2009; Kopylova, et al., 2007),
which was selected as a representative composition of
kimberlite magma, is compared in Table 1 with the
composition of our model kimberlite (82 wt % silicate +
18 wt % carbonate), which was used in the experimen-
tal study of diffusion interaction with basalt melts.
Although the model kimberlite does not contain some
major oxides (TiO2, Al2O3, MgO, K2O, FeO, and
Fe2O3) and hence does not exactly reproduce the com-
positions of naturally occurring kimberlites (Table 1), we
have demonstrated that this composition corresponds
to natural kimberlites in terms of degree of depolymer-
ization (100NBO/T = 313) (Persikov et al., 2018). This
parameter has been proved to reliably and reasonably
sensitively reflect parameters characterizing the struc-
ture and chemical composition of magmatic melts
(Persikov, 1998; Persikov et al., 2018). This parameter
was calculated from the chemical composition of melt
PETROLOGY  Vol. 30  No. 3  2022
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Fig. 1. Internal equalizer–separator of original design in the internally heated pressure vessel (IHPV). (1, 3) Insulators; (2) two-
unit heater; (4) measurement thermocouples; (5) molybdenum reactor; (6) platinum capsule with the diffusion-pair melt; (7)
adjustment thermocouples; (8) stopper plug; (9) equalizer–separator casing; (10) piston; (11) screw valve; (12) detector of piston
position; (13) lid; (14) platinum capsule with an oxygen buffer (Persikov et al., 2018).
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Table 1. Chemical composition and the structural−chemical parameter 100NBO/T of kimberlite and basalt melts

* Model kimberlite melt (Sil82Carb18, wt %) upon the melting of the starting mixture (Ab38Cal62, wt %) at 1300°C under a CO2
pressure of 100 MPa (this publication).

** Average composition of kimberlite from the Udachnaya East pipe, Yakutia, Russia (Kamenetsky et al., 2009).
*** Average composition of basalt from (Le Maitre, 1976).

**** Model basalt (Ab50Di50 mol %, this publication).
***** Magnesian basalt of Tolbachik volcano, Kamchatka, Russia (this publication).

Component Model
kimberlite* Kimberlite** Basalt*** Model

basalt****
Magnesian
basalt*****

SiO2 34.4(5) 26.71 49.2 62.7 49.5

Al2O3 10.3(3) 1.75 15.74 10.65 13.18

Fe2O3 no 2.09 3.79 no 3.18

FeO no 6.00 7.13 no 6.85
MnO no 0.16 0.2 no 0.15
MgO no 31.33 6.73 8.45 9.98
CaO 39.8(5) 12.10 9.47 11.8 12.34
Na2O 4.9(2) 3.23 2.91 6.5 2.18

K2O no 1.33 1.1 no 0.93

TiO2 no 1.25 1.84 no 1.01

P2O5 no 0.49 0.35 no 0.25

Н2О no no 0.95 no no

OH– base no no 0.48 no 0.29

ОН– acid 0.05(1) 0.38 no no no

CO2 0.15 no 0.11 no no

10.4(5) 9.42 no no no

F no 0.15 no no no
Cl no 2.38 no no
Total 100 99.26 100 100.1 99.69
100NBO/T 313 352 58 67 80

2
3CO −
(in wt %) by the method (Persikov, 1998; Persikov et al.,
2018), using the equation

(1)

where T is the total number of gram-ions of network-
forming cations (Si4+, Al3+, Fe3+, Ti4+, P5+, and B3+)
that are tetrahedrally coordinated by oxygen and are
incorporated into the anion structure of the melt; and
O is the total number of oxygen gram-ions in the melt.

Our data indicate that values of 100NBO/T = 67–
80 (basalt melts) correspond to the range of mafic
melts (17 ≤ 100NBO/T < 200), and the value of
100NBO/T = 313 (model kimberlite) falls within the
range for ultramafic melts (200 ≤ 100NBO/T ≤ 400)
(Persikov, 1998; Dingwell et al., 2004; Kopylova et al.,
2007) (Table 1).

The anhydrous glasses of the starting model basalt
melt and natural basalt were synthesized by melting
powders of stoichiometric composition (Ab50Di50, wt %)

( )100NBO T 200 O 2T T,= −
and natural basalt in platinum capsules, using the
aforementioned equipment (IHPV) at a temperature
of 1300°C, Ar pressure of 100 MPa, experiment dura-
tion of 3 h, and subsequent rapid isobaric quenching.
The glasses of model kimberlite melt were synthesized
by fusing ~1.5 g of powdered mixture of natural albite
and calcite (Ab38Cal62, wt %) in the same IHPV under
a pressure of dry CO2 of 100 MPa. The sample was
held at a temperature of 850°C for 1 h and then at a
temperature of 1300°C for 3 h. The experimental run
was then rapidly quenched by switching off the inter-
nal heater of the vessel. This procedure resulted in
rapid decarbonatization (T = 850°C) with mass losses
(~21 wt %) for each sample. These losses were deter-
mined by calculating the mass balance of each experi-
mental run. The mass losses (in the form of CO2) of
the samples at their melting corresponded to the
decarbonization reaction (Persikov et al., 2018)
PETROLOGY  Vol. 30  No. 3  2022
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Fig. 2. Raman spectra in the region of 1020–1120 cm–1 for
the diffusion pair model kimberlite–basalt. The spectra

show  peaks at 1073 cm–1. The continuous line is the
kimberlite zone, the dashed line is the diffusion zone,
Montana boundary.
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carbonate (18 wt %) phases in the synthesized glasses
of model kimberlite, and hence, the concentration of
the carbonate ion  (10.4 wt %) in them were cal-
culated from the obtained mass-balance data that cor-
responded to decarbonization reaction (2) in each run
on the synthesis of the glasses. The dissolution of CO2

in the melts mostly in the form of the  ion was
qualitatively confirmed by Raman spectroscopy (Fig.
2).

The chemical composition of the quenched melts
(glasses) was analyzed by a microprobe (EPMA)
(Table 1). The anhydrous glasses were optically homo-
geneous and did not contain either any bubbles or
crystallites. The small water concentrations (≤0.05 wt %)
in these glasses were determined by Karl Fischer titra-
tion. The glasses were extracted from the platinum
capsules, cut into 5-mm cylinders, and both flat ends
of these cylinders were polished. The cylinders were
used to compose diffusion pairs, which were placed
into platinum capsules of same diameter as that of the
capsules used to synthesize the starting glasses. The
capsules were then pumped off, and flat lids were
welded to their open terminations using a TIG elec-
trode. The prepared capsules with diffusion pairs were
installed in the gradient-free zone of the molybdenum
reactor in the inner device of IHPV (Fig. 1).

The products of the runs were analyzed by Karl
Fischer titration on a KFT AQUA 40.00 to determine
the low water concentrations in the synthesized basalt
and kimberlite glasses (≤0.05 wt %). Raman spectra
were employed to qualitatively illustrate the concen-
trations of carbonates that had been dissolved in the
form of the  carbonate ion in the model kimber-
lite glasses (Fig. 2).

The Raman spectra of the synthesized kimberlite
glasses and glasses after the diffusion runs at the Mon-
tana boundary (Crank, 1975) were recorded on a
RENIS/HAW-1000 spectrometer coupled to a Leica
microscope. The gap width for obtaining spectra was
50 μm, and the spectra were processed using the stan-
dard GRAMS program.

The chemical composition of the starting samples
and glasses synthesized in the experiments with diffu-
sion pairs was analyzed on a CamScan MV2300
(VEGA TS 5130 MM) electron microscope equipped
with an INCA Energy 450 and WDS Oxford INCA
Wave 700 energy-dispersive spectrometric system.
The analysis was conducted at an accelerating voltage
of 20 kV and beam current up to 400 nA. The counting
time was 50–100 s. The following standards were used:

2
3СО −

2
3CO −

2
3CO −
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wollastonite for Ca, corundum for Al, metallic Mn for
Mn, metallic Fe for Fe, and for Mg. The EPMA data
were standardized using the INCA Energy 200 and
Nekrasov INCA computer programs (Table 1).

RESULTS AND DISCUSSION

We used the following two types of diffusion pairs
(Table 2, 3) in the experimental runs lasting for 80–
360 s. (1) Anhydrous glasses of model basalt (Ab50Di50,
mol %) and model kimberlite (Sil82 Carb18, wt %) were
brought in contact with each other and melted in welded
platinum capsules under an Ar pressure of 100 MPa and
temperature of 1300°C. The duration of the diffusion
experiments was 180 and 360 s. (2) Anhydrous glasses
of natural magnesian basalt and model kimberlite
(Sil82Carb18, wt %) were also mounted in contact with
each other and melted in welded platinum capsules
under an Ar pressure of 100 MPa, 1300°C, and exper-
imental run times of 80 and 120 s.

The distribution of major components along the
diffusion profiles was measured by EPMA. Results
obtained by analyzing the diffusion profiles for the
pair model basalt–kimberlite are presented in Fig. 3
(runs 2131 and 2141), and results for the pair natural
basalt–model kimberlite are presented in Fig. 4 (runs 2146
and 2147).
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Fig. 3. Diffusion profiles of major components and the carbonate ion  at interaction between model melts of basalt and kim-
berlite at 1300°C and total pressure of 100 MPa (dashed lines are the Montana boundary; Crank, 1975). Duration time of the dif-
fusion experimental runs: (a) 360 s, (b) 180 s.
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The interdiffusion coefficients (D) of all major
components and the carbonate ion  in the melts
(Tables 2, 3) were determined in a linear approxima-
tion, by minimizing the functional with the applica-
tion of the least-squares method

(3)

where Ci is the experimentally determined concentra-
tion of chemical element i, and C(xi, t) is the value of

2
3CO −

2, ,[ ( )]i i
i

S C C x t= −
the model function describing the diffusion profile at
points with coordinates xi at time t.

The used model function C(x, t) was the transcen-
dental equation

(4)

where C0 = (Cmax + Cmin)/2, ΔC = (Cmax – Cmin)/2,
Cmin and Cmax are the minimum and maximum values

( )
( )

0
0,    ,

2
x xC x t C C erf

tD C

 −= + Δ ×  
 
PETROLOGY  Vol. 30  No. 3  2022



EXPERIMENTAL STUDY OF THE MULTICOMPONENT CHEMICAL DIFFUSION 331

Fig. 4. Diffusion profiles of major components and the carbonate ion  at interaction between melts of natural magnesian
basalt and model kimberlite at 1300oC and total pressure of 100 MPa (dashed lines are the Montana boundary; Crank, 1975). The
duration of the diffusion experimental runs was: (a) 80 s and (b) 120 s.
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of the concentration of component i, x0 is the Mon-
tana boundary, t is the time of the experimental run,
and D(C) is the function to describe the dependence of
the diffusion coefficient of component i on its concen-
tration.
PETROLOGY  Vol. 30  No. 3  2022
Herein we mostly used an exponential dependence
of the diffusion coefficient on the concentration of the
component, i.e.,

(5)0 exp( ) ( ),D C D C= α
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Table 2. Diffusion coefficients of major components and the carbonate ion  in the model melts of the system
basalt−kimberlite

* Composition of diffusion pairs.

Component

Run 2131 Run 2141 Average

*Sil82Carb18–Ab50Di50

Diffusion coefficients of oxides 10–12 m2/s ± 20 rel. %

Na2О 12.0 14.0 13.0
MgО 14.0 14.0 14.0
SiО2 12.0 11.0 11.5
CaО 14.0 11.0 12.5

13.0 13.0 13.0

Al2O3

FeO

−2
3СО

2
3CO −

Table 3. Diffusion coefficients of major components and the carbonate ion  in the melts of the system natural basalt–
kimberlite

* Composition of diffusion pairs.

Component

Run 2146 Run 2147 Average

*Sil82Carb18–Mg-basalt

Diffusion coefficients of oxides 10–12 m2/s ± 20 rel. %

Na2О 55.0 45.0 50.0
MgО 102.0 109.0 105.0
SiО2 31.0 27.0 29.0
CaО 60.0 58.0 59.0

55.0 56.0 55.5

Al2O3 31.0 30.0 30.5
FeO 100.0 106.0 103.0

2
3CO −

2
3CO −
where D0 is the starting value of the diffusion coeffi-
cient at C = 0, and α is the exponent. For comparison
also considered the situation when the diffusion coef-
ficient is independent of the concentration of the
component, i.e., D(C) = constant.

Our results on the diffusion of various melt compo-
nents were compared and estimated using the average
values of the diffusion coefficient for the studied com-
position range: from Cmin to Cmax

(6)

Analysis of the results led us to the following con-
clusions. The interdiffusion rates of all of the major
components (SiO2, Na2О, CaО, and MgО) are practi-
cally exactly identical (within the errors of ±20 rel. %)
at interaction between model anhydrous basalt and
kimberlite carbonate-bearing melts (Table 2) and are

max min
ave 0

max min

exp( ) exp( ).
( )

C CD D
C C

α − α=
α −
approximately one order of magnitude greater than the
diffusion rates of components in the model system
Ab75Di25–Ab50Di50 (Persikov et al, 2011). This signifi-
cant increase in the interdiffusion rates of major com-
ponents is explained, first of all, by the much lower
viscosity of the boundary melt that is formed at inter-
action between model basalt and kimberlite melts.
Estimates of the viscosity of this melt by our model for
predicting the viscosity of silicate melts (Persikov et al.,
2020), with regard to newly acquired experimental
data on the viscosities of basalt and kimberlite melts
(Persikov et al., 2018), confirm this hypothesis.
According to these evaluations, the viscosity of the
boundary melt (Montana boundary; Crank, 1975) of
the basalt−kimberlite model system is one order of
magnitude lower than the viscosity of the boundary
melt of the system Ab75Di25–Ab50Di50 at the parameters
of these experiments. The equal rates of the chemical
PETROLOGY  Vol. 30  No. 3  2022
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Fig. 5. An example of approximating the diffusion profiles of all components at interaction between kimberlite and basalt melts
(the dashed line is practically indiscernible at D(i) = constant, and the continuous lines at D(i) are a weak exponential depen-
dence). 
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interdiffusion of all of the major components (SiO2,
Na2O, CaO, and MgO) indicate that interdiffusion
proceeds by means of diffusion of end members, i.e.,
interdiffusion at equal rates of the diopside and calcite
molecules (in the opposite directions) at interaction
between model basalt and carbonate-bearing kimber-
lite melts. The diffusion rate of a network-forming
anion (SiO2) is approximately two orders of magni-
tude higher than the rate of the tracer diffusion (Wat-
son and Baker, 1991). Conversely, the diffusion rates
of network-modifying cations (Na2O, CaO, and
MgO) are roughly one order of magnitude lower than
the rate of tracer diffusion (Watson and Baker, 1991).
Correspondingly, the end-member character of the
diffusion of albite molecules that has been detected at
interaction of model melts in the andesite−basalt sys-
tem (Persikov et al, 2011) does not operate in the
model system basalt−kimberlite.

Note that no equal interdiffusion rates of all of the
major components (SiO2, Na2O, CaO, MgO, Al2O3,
and FeO) were detected in the diffusion pair of natural
basalt−model kimberlite melts, in contrast to what
was determined in the pure model system. The diffu-
sion mobility of most components in this pair is
approximately four times higher than in the pure
model diffusion pair (Tables 3, 4) because of the lower
viscosity of the boundary melt (Montana boundary;
Crank, 1975) of this pair. The viscosity of this melt
estimated by our model for predicting the viscosities of
magmatic melts (Persikov et al., 2020), with regard to
PETROLOGY  Vol. 30  No. 3  2022
newly obtained experimental data on the viscosity of
basalt and kimberlite melts (Persikov et al., 2018),
confirms this hypothesis (Table 2).

A concentration dependence of the diffusion-con-
trolled mobility of components has been determined
based on numerical computations using Eqs. (3), (4),
and (5). According to these results, the diffusion
mobility of all components practically does not
depend (within the error of ±20 rel. %) on the concen-
trations of these components in the melts of the diffu-
sion pairs (Figs. 5, 6). For example, Fig. 6 shows the
concentration dependence of the diffusion coeffi-
cients of CaO and  at interaction between kim-
berlite and basalt melts, with a calculated error of 1 rel. %,
which is much lower than the real experimental errors
(~20 rel. %). Nevertheless, even in this situation, the
two types of the concentration dependences [D(i) is a
constant and D(i) is an exponential function] are prac-
tically indiscernible from each other.

Results of particular interest were recently acquired
on the diffusion mobility of the carbonate ion  at
interaction of carbonate-bearing melts with natural
and model basalt melts. Raman spectroscopic data
indicate that absolutely no molecular CO2 is formed
when the diffusion pair interacts (Fig. 2). It has been
established that the diffusion mobility of the carbonate
anion  under these conditions is equal (within
the error of ~20 rel. %) to the diffusion rate of CaO
(Tables 2, 3). This proves that calcite molecules diffuse
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Fig. 6. Example of comparison of two concentration dependences of CaO and  diffusion at interaction between kimberlite
and basalt melts (run 2146, dashed lines are parallel to the abscissa axis D(i) = constant, the dashed line is the exponential depen-
dence).
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from the carbonate-bearing melt (model kimberlite)
into basalt melt (both model and natural) by the
mechanism of end-member diffusion. This diffusion
mechanism of Na carbonate spiked with a radioactive
tracer ( CO3) in model basalt melt has been earlier
obtained in (Watson et al., 1982) under a pressure of
500 MPa. These authors have derived a value for the
sodium carbonate diffusion coefficient approximately
one order of magnitude greater than that according to
our data on the diffusion of calcium carbonate
(CaCO3) into basalt melts (Tables 2, 3).

CONCLUSIONS
We have obtained new experimental data on the

chemical interdiffusion of major components (SiO2,
Na2O, CaO, MgO, Al2O3, and FeO) and the carbon-

ate ion  at immediate interaction between melts
of carbonate-bearing model kimberlite and basalt at a
pressure of 100 MPa and temperature of 1300oC. The
diffusion of calcium carbonate from model kimberlite
melt into model and natural basalt melts was proved to
proceed according to an end-member mechanism.
The weak exponential concentration dependence of
the chemical diffusion of all other of the studied com-
ponents of the interacting melts is close to D(i) = con-
stant, which is typical of both the model system and
the system of model kimberlite and natural basalt.
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