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Transport properties of a binary mixture of CO2 N2

from the pair potential energy functions based

on a semi-empirical inversion method∗
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The potential energy surface of a CO2–N2 mixture is determined by using an inversion method, together with

a new collision integral correlation [J. Phys. Chem. Ref. Data 19 1179 (1990)]. With the new invert potential, the

transport properties of CO2–N2 mixture are presented in a temperature range from 273.15 K to 3273.15 K at low

density by employing the Chapman–Enskog scheme and the Wang Chang–Uhlenbeck–de Boer theory, consisting of a

viscosity coefficient, a thermal conductivity coefficient, a binary diffusion coefficient, and a thermal diffusion factor. The

accuracy of the predicted results is estimated to be 2% for viscosity, 5% for thermal conductivity, and 10% for binary

diffusion coefficient.
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1. Introduction

From a statistical mechanics point of view, the

macroscopic properties of fluids can be determined

by the interactions between molecules. Predictions

of transport properties will be straightforward if the

potential energy function is already known. Basi-

cally, the potential energy function can be obtained

through three major ways: theoretical calculations,

experimental measurements, and methods combining

both of the approaches mentioned above.[1,2] Without

using any experimental result, the interaction poten-

tial can be accurately calculated from quantum me-

chanics and some basic assumptions. However, exten-

sive quantum-mechanical calculations have restricted

the applications in the case of large atoms with more

electrons.[3−8]

On the other hand, due to the fact that there

exist quantitative relationships between the informa-

tion about intermolecular potentials and experimen-

tal data, the former can be extracted from the lat-

ter. The traditional approach is based on a cut-and-

try procedure.[9] Potential parameters, like the well

depth ε/k, are varied until the smallest discrepancy

is achieved between the calculated and experimental

data. In this way, the optimum parameters from one

property, say viscosity, may fail to produce another

property, say diffusion coefficient. The limitations of

the traditional method stimulated the search for more

explicit methods. Among them, an inversion scheme

was developed in the 1970s[10] by which the interac-

tion potential can be determined directly from trans-

port coefficient data without making any assumption

of it. Following the introduction of new equations of

reduced collision integrals,[11−13] the inversion scheme

has been used as a valuable supplement to quantum-

mechanical calculations in determining the potential

for a wide variety of substances.[14−18]

The binary mixture of CO2–N2 is a very impor-

tant substance in many industrial processes, but the

thermophysical properties for CO2–N2 mixture must

be known previously. For example, the thermophysi-

cal properties are needed in the design and the opera-

tion of facilities for carbon capture and storage.[19−23]

In addition, the CO2–N2 mixture has been consid-

ered as a good blowing agent to optimize the struc-

ture of polymer foams.[24] Hence, there are great de-

mands for the thermophysical properties of CO2–N2

mixture under different temperature conditions. The

thermodynamic properties for CO2–N2 mixture have

been studied in the literature.[19,20] To predict their

transport properties, the potential energy surface of
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CO2–N2 mixture is determined in the present work by

the inversion method from the principle of correspond-

ing states involving formulas of reduced collision inte-

grals. Based on the new invert potential, dilute vis-

cosity coefficient ηmix, binary diffusion coefficient D12,

and thermal diffusion factor αT are calculated by the

Chapman–Enskog version of kinetic theory. Owing

to the influence of the internal degrees of freedom on

polyatomic gas, the Wang Chang–Uhlenbeck–de Boer

theory[25] is employed to predict the thermal conduc-

tivity coefficient λmix at low density. The transport

properties of CO2–N2 mixture are reported for a tem-

perature range of 273.15 K to 3273.15 K.

2. Theory

2.1.Transport properties

The Chapman–Enskog solutions of the Boltz-

mann equation give the expressions of transport prop-

erties for binary mixtures at low density. The formulas

of viscosity coefficient ηmix, thermal conductivity coef-

ficient λmix, binary diffusion coefficient D12, and ther-

mal diffusion factor αT are expressed as follows:[11]

ηmix =
1 + Zη

Xη + Yη
, (1)

λmix =
1 + Zλ

Xλ + Yλ
, (2)

D12 =
3

8

[
πk3T 3 (m1 +m2)

2m1m2

]1/2
1 +∆

PΩ
(1,1)
12 (T12)

, (3)

αT = (6C∗
12 − 5)

(
x1S1 − x2S2

x2
1Q1 + x1x2Q12 + x2

2Q2

)
× (1 + κ2) , (4)

where k is the Boltzmann constant (1.380658 ×
10−23 J·K−1), m the molecular mass, x the mole frac-

tion, T the temperature, and P the pressure of one

atmosphere (101.3 kPa). The correction term κ2 in

Eq. (4) for αT is small in magnitude and can be ne-

glected in the present calculations. The expressions of

the second order correction factor ∆ for D12 as well

as S and Q listed in Ref. [11] are given as

∆ = 1.3 (6C∗
12 − 5)

2
ax1/(1 + bx1), (5)
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21/2
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2
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12
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22

, (6)
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The definitions for S2 andQ2 can be gained from those

of S1 and Q1 by exchange of subscripts.

In Eqs. (1) and (2), the quantities Xη, Yη, Zη,

Xλ, Yλ, and Zλ can be evaluated by[11]

Xη =
x2
1

η1
+

2x1x2

η12
+

x2
2

η2
, (12)

Yη =
3
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η12
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η12
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(
m2
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Xλ =
x2
1

λ1
+

2x1x2

λ12
+

x2
2

λ2
, (15)

Yλ =
x2
1

λ1
U1 +

2x1x2

λ12
UY +

x2
2

λ2
U2, (16)

Zλ = x2
1U1 + 2x1x2UZ + x2

2U2. (17)

In order to include the contributions of internal

degrees of freedom, the expression of thermal conduc-

tivity has been modified for polyatomic gas and given

in two parts,[25,26]

λmix WCUB = λmix +
2∑

i=1

(λi WCUB − λi)

×
(
1 +

2∑
j=1,j ̸=i

xjDii/xiDij

)−1

, (18)

in which λmix denotes the result calculated directly

from Eq. (2) for binary mixture. The second part cor-

responds to the contributions from translational, rota-

tional, vibrational, and electronic degrees of freedom.
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The correlation of λi WCUB for pure components can

be obtained by

λi WCUB = λi +
ηi
mi

(
CV i −

3

2
R

)
(19)

for temperature T < 350 K, and

λi WCUB = λi +
6Ω

(2,2)
ii

5Ω
(1,1)
ii

ηi
mi

(
CV i −

3

2
R

)
(20)

for temperature T ≥ 350 K, where CV i is the molar

heat capacity for constant volume, and R the universal

gas constant (8.31451 J·mol−1·K−1).

The dimensionless ratios of collision integrals,

which characterize the interactions between all pairs,

can be defined as[11]

A∗ = Ω(2,2)/Ω(1,1), (21)

B∗ = [5Ω(1,2) − 4Ω(1,3)]/Ω(1,1), (22)

C∗ = Ω(1,2)/Ω(1,1), (23)

E∗ = Ω(2,3)/Ω(2,2), (24)

F ∗ = Ω(3,3)/Ω(1,1). (25)

2.2. Inversion method

According to the kinetic theory of gas, the col-

lision integral Ω(l,s), giving the information about

transport properties, is defined as a function of tem-

perature T ,[2]

Ω(l,s) (T ) =
[
(s+ 1)! (kT )

s+2
]−1

×
∫ ∞

0

Q(l) (E) e−E/kTEs+1dE, (26)

where E denotes the relative kinetic energy and the

numbers l and s are relative to high-order approxi-

mation for transport property. The energy-dependent

cross section Q(l) has the form,

Q(l) (E) = 2π

[
1− 1 + (−1)

l

2 (1 + l)

]−1

×
∫ ∞

0

(
1− cosl θ

)
bdb, (27)

in which b is the impact factor and the scattering angle

θ depends on the collisions between molecules,

θ (E, b) = π − 2b

∫ ∞

r0

dr/r2√
1− b2/r2 − V (r)/E

, (28)

where r is the separation between molecules, V (r) the

potential energy surface, and r0 the shortest distance

between molecules, which can be solved from the fol-

lowing equation:

1− b2/r20 − V (r0)/E = 0. (29)

For the inversion scheme, information about potential

models and their parameters are not needed. Instead,

an arbitrary model, like Lennard–Jones 12-6, can be

used as an initial approximation to evaluate the inter-

molecular potential V (r) by[2]

V ∗ = V (r)/(ε/k) = G (T ∗)T ∗, (30)

r∗ = r/σ =
(
Ω∗(2,2) (T ∗)

)1/2

, (31)

in which ε/k is the well depth, σ the hard sphere di-

ameter, and G(T ∗) the inversion parameters. The su-

perscript * indicates that collision integrals are scaled

by σ, and

Ω∗(l,s) = Ω(l,s)/πσ2. (32)

T ∗ denotes the reduced temperature: T ∗ = T/(ε/k).

The term Ω∗(2,2) as a function of T ∗ is available

from recent extensive sets of corresponding-states

correlations.[11−13] The inversion process is repeated

by using Eqs. (26)–(32) until convergence. After two

or three iterations, the results are very close to true

values and the final intermolecular potential can be

determined. A brief description of the inversion tech-

nique as a flow chart is given in Fig. 1.

begin

new Ω*

new r*Dev Ω*

r*→V ∗

↼V *,r∗)T * 

small
stop

big

begin

new Ω*

new r*Dev Ω*

r*→V ∗Ω*→r∗

↼V *,r∗)T * 

small
stop

big

Fig. 1. Flow chart of the inversion scheme.

3. Results and discussion

Based on the correlation of the reduced collision

integral Ω∗(2,2)(T ∗),[13] the iterative inversion proce-

dure was employed to generate the interaction poten-

tial energy of CO2–N2 gas mixture from the law of cor-

responding states. The well depth ε/k and the hard

sphere diameter σ of CO2–N2, which are needed in

the determination of V (r), are 155.0 K and 0.3711 nm

respectively.[13] The invert intermolecular potential

was used to obtain the ratio of collision integrals for

the binary mixture of CO2–N2 from Eqs. (21)–(25).

The calculated values of the reduced collision integrals

Ω∗(1,1) and Ω∗(2,2) as well as their ratios A∗–F ∗ are

displayed in Table 1.
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Table 1. Reduced collision integrals and their ratios of the binary mixture of CO2–N2 each as a function

of reduced temperature.

log T ∗ Ω∗(1,1) Ω∗(2,2) A∗ B∗ C∗ E∗ F ∗

0.0 1.3788 1.5303 1.1099 1.1897 0.8558 0.8875 0.9268

0.1 1.2523 1.3837 1.1049 1.1629 0.8660 0.8944 0.9339

0.2 1.1465 1.2612 1.1001 1.1395 0.8788 0.9048 0.9431

0.3 1.0594 1.1617 1.0965 1.1213 0.8925 0.9168 0.9536

0.4 0.9882 1.0820 1.0949 1.1086 0.9056 0.9287 0.9642

0.5 0.9295 1.0183 1.0955 1.1012 0.9169 0.9393 0.9740

0.6 0.8805 0.9670 1.0983 1.0982 0.9259 0.9482 0.9827

0.7 0.8385 0.9249 1.1030 1.0986 0.9324 0.9548 0.9900

0.8 0.8015 0.8891 1.1092 1.1009 0.9366 0.9590 0.9964

0.9 0.7678 0.8570 1.1162 1.1038 0.9389 0.9610 1.0021

1.0 0.7364 0.8270 1.1230 1.1063 0.9400 0.9613 1.0071

1.1 0.7067 0.7978 1.1289 1.1079 0.9404 0.9605 1.0115

1.2 0.6782 0.7688 1.1337 1.1087 0.9404 0.9592 1.0151

1.3 0.6508 0.7400 1.1371 1.1088 0.9404 0.9579 1.0178

1.4 0.6246 0.7116 1.1393 1.1083 0.9404 0.9570 1.0198

1.5 0.5994 0.6837 1.1407 1.1075 0.9405 0.9563 1.0211

1.6 0.5753 0.6567 1.1414 1.1067 0.9408 0.9561 1.0219

1.7 0.5523 0.6306 1.1418 1.1058 0.9411 0.9561 1.0225

1.8 0.5304 0.6056 1.1420 1.1049 0.9415 0.9562 1.0230

1.9 0.5094 0.5818 1.1420 1.1042 0.9419 0.9564 1.0234

2.0 0.4895 0.5589 1.1420 1.1036 0.9423 0.9567 1.0239

From the invert potential energy surface, the

transport properties of the binary mixture of CO2–N2

were calculated at low density. The viscosity coeffi-

cient ηmix, the binary diffusion coefficient D12, and

the thermal diffusion factor αT are obtained by using

Eqs. (1), (3), and (4), in a temperature range from

273.15 K to 3273.15 K. For the thermal conductiv-

ity coefficient λmix, it can be evaluated by employing

Eq. (18) to correct its dependence on internal degrees

of freedom for polyatomic gas.

As a check of the quality of present work, the

comparison between the experimental results about

transport properties and the theoretically calculated

results is made over a wide temperature range, which

are shown in the following Figs. 2–4.

3.1.Viscosity

The viscosity data of CO2–N2 mixture were mea-

sured at low density by Kestin’s group.[27−29] Their

measurements were performed with the aid of an os-

cillating disk instrument, which are very reliable in

the considered temperature range. The data given

by Kestin and Leidenfrost[27] are in agreement with

the theoretically calculated values within ±1.07% at

293.15 K, whereas the best estimate values at 293.15 K

and 304.15 K, recommended by Kestin et al.,[28] are

0.56% and 0.46% lower than the calculated values.

The deviation from the data given by Kestin and

Ro[29] is −0.48% at room temperature and it in-

creases up to +1.13% when temperature increases to

873.15 K.
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Fig. 2. Relative deviations of the experimental viscos-

ity coefficient, ηmix,exp, from the values calculated in the

present work, ηmix,cal, for the binary mixture of CO2–N2

at different temperatures.

To validate further the theoretical values at higher

temperatures, viscosity data determined by Kenney et

al.[30] should be considered. They performed relative

measurements to determine viscosity values for the

mixture of CO2–N2 in a temperature range between

291.35 K and 1160.65 K. The experimental data given
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by Kenney et al. differ by no more than ±2.85% from

the calculated values, with the exception of two data

points at 631.15 K and 737.15 K. Figure 2 illustrates

that 55 from 64 data points of viscosity measured by

Kestin’s group and Kenney et al. do not deviate by

more than ±2% from the theoretical values for the

whole temperature range.

3.2.Thermal conductivity

In a low pressure gas region, the uncertainty

of measurement of thermal conductivity is inferior

to that of viscosity due to different experimental

problems.[31] As displayed in Fig. 3, all the low-

density experimental thermal conductivity data, avail-

able in the literature at low, medium, and high

temperatures for CO2–N2 mixture,[32−38] are com-

pared with the theoretically calculated values in this

work. The experimental values in a temperature

range between 273.75 K and 623.15 K were gained

from the concentric-cylinder method by Keyes,[32,33]

which deviate from the calculated results on aver-

age by ±1.69%. Johns et al.[34] derived zero-density

thermal conductivity data with the transient hot-

wire technique in a temperature range from 320 K to

470 K. In principle, the transient hot-wire method is

the most accurate technique for determining the ther-

mal conductivity in wide thermodynamic ranges apart

from the critical region. The difference between the

data given by Johns et al. and the theoretical val-

ues is −4.27% at 380 K and increases to +1.15% at

470 K with temperature increasing. The data pre-

sented by Gilmore and Comings,[35] measured with

the concentric-cylinder instruments at 348.15 K, show

positive deviations from the calculated values within

+4.16%.

At higher temperatures, the data given by

Vines[36] and Westenberg and DeHaas[37] were con-

sidered for the comparison with the theoretically cal-

culated values. Vines[36] employed the concentric-

cylinder apparatus in the laboratory of Keyes to

measure thermal conductivity data for CO2–N2 mix-

ture, showing that the obtained data were in accor-

dance with the theoretical values within +2.12% at

1033.15 K. The experimental data sets were gained

by Westenberg and DeHaas[37] at high temperatures

with line-source method. There occur small deviations

ranging from −2.99% to +2.21 % from the data ob-

tained by Westenberg and DeHaas at above 1000 K. It

should be stressed that the experimentally measured

thermal conductivity data in Refs. [32]–[37] differ from

the theoretically calculated values by no more than

±5%.
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 Gilmore and Comings[35]

 Johns et al.[34]

 Keyes[32]

 Keyes[33]

 Vines[36]

 Westenberg and DeHaas[37]

Fig. 3. Relative deviations of the experimental thermal

conductivity coefficient, λmix,exp, from the values calcu-

lated in the present work, λmix,cal, for the binary mixture

of CO2–N2 at different temperatures.

Barua et al.[38] reported on one of the most exten-

sive sets of experimental data about thermal conduc-

tivity of CO2–N2 mixture. A total of 31 data cover

the temperature range from 273.15 K to 473.15 K.

The accuracy of all data, however, generally seems to

be poor. Figure 3 reveals a large scattering of about

±10% for the data given by Barua et al. from the cal-

culated results. The deviations are worst at 353.15 K,

while the scatter is smaller at higher temperatures.

3.3.Binary diffusion coefficient

There are three sets of experimental binary dif-

fusion coefficient data near ambient temperature re-

ported in the literature.[39−41] Boyd et al.[39] carried

out measurements by means of a diffusion cell based

on the optical method and obtained the results which

differ by +4.87% at 293.15 K and +4.83% at 298.15 K

from the theoretically calculated values of present pa-

per. The experimental D12 value for CO2–N2 mix-

ture at 324.15 K was accurately evaluated by Bohe-

men and Purnell[40] from chromatographic data. Dif-

ferences of +2.49% and +1.40 % are found for the

data given by Bohemen and Purnell with and with-

out adopting the approximations when solving the van

Deemter equation. Robjohns and Dunlop[41] utilized

a high-precision Loschmidt-type cell to measure the

binary diffusion coefficient in the temperature range

from 277 K to 323 K. Robjohns and Dunlop fitted

their experimental results to a polynomial as a func-

tion of temperature. The polynomial is used to gain

binary diffusion data in the steps of 23◦, i.e., data at

277 K, 300 K, and 323 K, thereby resulting in a devi-

ation up to +5.83%.
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For temperatures above ambient temperature, the

experimental data obtained by Ellis and Holsen[42]

from the flow measurements through a porous

medium, deviate by ±5.55% on average from the the-

oretical values in a temperature range from 300 K

to 900 K. In addition, the experimental data be-

tween 290.4 K and 473.0 K obtained by Ivakin and

Suetin’s[43] utilizing the optical method are charac-

terized by positive differences raging from +5.45%

to +9.53%, apart from the data point at 290.4 K.

Among the experimentally measured D12 data ex-

tending to high temperatures, those given by Schnei-

der and Schäfer[44] above 1000 K deviate by ±(6.71–

8.58)% from the calculated values, whereas the data

measured by Walker and Westenberg’s[45] using the

point source technique, differ by +10.68% at 1200 K.

Figure 4 shows obviously that most of the measure-

ments yielded D12 data which accord with the calcu-

lated values of the present work within ±10% in the

complete temperature range.

There are few accurate experimental data avail-

able in the literature and can hardly provide an ade-

quate basis for the comparison of αT, which are not

included in this work. The predicted results are given

in Tables 2–4 for viscosity ηmix, thermal conductiv-

ity λmix, binary diffusion coefficient D12, and thermal

diffusion factor αT. The tables contain the transport

properties of CO2–N2 mixture at three different mole

fractions in a temperature range between 273.15K and

3273.15 K.
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Fig. 4. Relative deviations of the experimental binary

diffusion coefficient, D12,exp, from the values calculated

in the present work, D12,cal, for the binary mixture of

CO2–N2 at different temperatures.

Table 2. Transport properties of the binary mixture of CO2–N2 at xCO2 : xN2 = 0.25 : 0.75 as a function

of temperature.

T/K ηmix/µPa·s λmix/mW·m−1·K−1 D12 (101.3 kPa)/10−4 m2·s−1 αT

273.15 16.10 20.99 0.1336 0.0740

293.15 17.05 22.31 0.1521 0.0794

313.15 17.98 23.62 0.1716 0.0843

333.15 18.88 24.90 0.1921 0.0888

353.15 19.76 28.26 0.2134 0.0929

373.15 20.61 29.64 0.2357 0.0966

423.15 22.66 33.05 0.2949 0.1044

473.15 24.60 36.40 0.3592 0.1106

523.15 26.45 39.71 0.4282 0.1155

573.15 28.22 42.97 0.5018 0.1194

623.15 29.91 46.20 0.5799 0.1226

673.15 31.55 49.40 0.6622 0.1251

723.15 33.13 52.57 0.7487 0.1271

773.15 34.67 55.71 0.8392 0.1287

873.15 37.61 61.89 1.0321 0.1311

973.15 40.43 67.94 1.2403 0.1327

1073.15 43.13 73.83 1.4631 0.1338

1173.15 45.73 79.56 1.7003 0.1345

1273.15 48.26 85.14 1.9515 0.1349

1773.15 60.00 110.8 3.4052 0.1354

2273.15 70.70 133.7 5.1672 0.1351

2773.15 80.70 154.9 7.2143 0.1348

3273.15 90.15 174.6 9.5292 0.1346
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Table 3. Transport properties of the binary mixture of CO2–N2 at xCO2
: xN2

= 0.50 : 0.50 as a function

of temperature.

T/K ηmix/µPa·s λmix/mW·m−1·K−1 D12 (101.3 kPa)/10−4 m2·s−1 αT

273.15 15.36 18.61 0.1337 0.0681

293.15 16.33 19.94 0.1523 0.0732

313.15 17.28 21.27 0.1719 0.0778

333.15 18.20 22.59 0.1924 0.0821

353.15 19.11 26.15 0.2138 0.0860

373.15 19.99 27.62 0.2361 0.0895

423.15 22.11 31.26 0.2955 0.0970

473.15 24.13 34.86 0.3600 0.1030

523.15 26.05 38.42 0.4294 0.1077

573.15 27.89 41.93 0.5033 0.1115

623.15 29.65 45.39 0.5817 0.1146

673.15 31.35 48.81 0.6644 0.1170

723.15 33.00 52.18 0.7513 0.1190

773.15 34.59 55.51 0.8422 0.1206

873.15 37.63 62.02 1.0360 0.1229

973.15 40.52 68.33 1.2451 0.1245

1073.15 43.29 74.46 1.4689 0.1255

1173.15 45.95 80.40 1.7072 0.1262

1273.15 48.53 86.15 1.9594 0.1266

1773.15 60.41 112.5 3.4193 0.1270

2273.15 71.19 135.9 5.1887 0.1267

2773.15 81.24 157.6 7.2443 0.1264

3273.15 90.74 177.6 9.5688 0.1262

Table 4. Transport properties of the binary mixture of CO2–N2 at xCO2 : xN2 = 0.75 : 0.25 as a function

of temperature.

T/K ηmix/µPa·s λmix/mW·m−1·K−1 D12 (101.3 kPa)/10−4 m2·s−1 αT

273.15 14.60 16.48 0.1338 0.0630

293.15 15.57 17.82 0.1524 0.0678

313.15 16.53 19.17 0.1721 0.0722

333.15 17.46 20.51 0.1926 0.0763

353.15 18.38 24.21 0.2141 0.0800

373.15 19.28 25.74 0.2364 0.0834

423.15 21.46 29.58 0.2961 0.0906

473.15 23.53 33.38 0.3608 0.0964

523.15 25.52 37.15 0.4304 0.1010

573.15 27.42 40.87 0.5046 0.1046

623.15 29.25 44.54 0.5833 0.1076

673.15 31.01 48.15 0.6663 0.1100

723.15 32.70 51.70 0.7535 0.1119

773.15 34.34 55.19 0.8448 0.1135

873.15 37.48 62.00 1.0394 0.1158

973.15 40.45 68.56 1.2493 0.1173

1073.15 43.29 74.90 1.4741 0.1183

1173.15 46.00 81.02 1.7132 0.1189

1273.15 48.62 86.94 1.9664 0.1193

1773.15 60.65 113.9 3.4319 0.1198

2273.15 71.49 137.8 5.2078 0.1194

2773.15 81.58 159.9 7.2711 0.1191

3273.15 91.12 180.3 9.6042 0.1189
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4. Conclusion

In the present work, by using a new correlation

of the reduced collision integral Ω∗(2,2)(T ∗), the pair

potential energy function of CO2–N2 mixture is de-

termined based on the inversion procedure from the

principle of corresponding states. Furthermore, ac-

cording to the Chapman–Enskog version of kinetic

theory, the transport properties of CO2–N2 mixture

are calculated at low density from the new invert po-

tential energy surface, including viscosity coefficient

ηmix, binary diffusion coefficient D12, and thermal dif-

fusion factor αT. To consider the contributions of in-

ternal degrees of freedom to polyatomic gas, the Wang

Chang–Uhlenbeck–de Boer theory is used to evaluate

the thermal conductivity coefficient λmix for the bi-

nary mixture of CO2–N2. The predicted results of

transport properties are presented for the temperature

ranging from 273.15 K to 3273.15 K. The deviations

of experimental data from the theoretically calculated

values are ±2% for ηmix, ±5% for λmix, and ±10% for

D12. The good agreement between the experimental

data and the predicted results shows that the inver-

sion method is a useful tool to determine interaction

potentials. The invert potentials are able to produce

accurate transport properties for binary mixtures of

polyatomic gas, which is a valuable supplement to ex-

perimental measurements.
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