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Abstract: The time-resolved absorption profiles of atomic iodine during dissociation of 0.13—10 ppm n-CsF7 1 in Ar
were measured by atomic resonance absorption spectroscopy at a wavelength of 183.04 nm. The studies were carried
out on a kinetic shock tube behind incident and reflected shock waves at a temperature of 800—1200 K and a pressure
of 0.6—8.3 bar. Based on the experimental data obtained, the rate constant of monomolecular dissociation of
1-perfluoropropyliodide CsF71+ (M) — C3F7 4+ I+ (M) was calculated. The following value of the rate constant
in the form of Arrhenius dependence was obtained: k1, (+30%) = 1.05 - 10'* exp (—200.4 [kJ/mol]/(RT)) [s~'].
Along with the experiments, quantum-chemical calculations of the potential energy surfaces of the n-CsF7I
molecule and its primary dissociation products were performed using the density functional theory. On the basis of
calculations, such thermodynamic characteristics of n-CzF~71 as the standard enthalpy of formation, entropy, and
heat capacity, and also the standard enthalpy of reaction were determined. For these data, temperature dependences
were obtained which were approximated in the form of a standard seven-parameter NASA polynomial.

Keywords: 1-perfluoropropyl iodide; enthalpy; entropy; heat capacity; monomolecular dissociation rate constant;
shock tube; atomic resonance absorption spectroscopy; quantum chemical calculations

DOI: 10.30826/CE20130304

Figure Caption

Figure 1 An example of the absorption profile at the wavelength of 183.04 nm. Mixture — 2.5 ppm C3F71in Ar, T5 = 972 K,
and ps = 2.53 bar

Figure 2 Iodine atom concentration-time profile in the mixture of 4 ppm C3F71in Ar: Ts = 1092 K and ps = 2.70 bar. Black
curve — experimental concentration profile; solid gray line — approximation of the concentration profile by Eq. (3) using the
best value of k1st; and upper and lower dash-dot lines — 1.3k1s and 0.7k1s¢, respectively. Dotted line — initial slope

Figure 3 Temperature dependence of the first-order rate constant of monomolecular dissociation for the reaction CsF71+ (M)
— C3F7 4+ I + (M) and data from previous works [3—5]: 1 — 0,6 bar; 2 — 2,5; 3 — 8,0 bar; 4 — n-C3F71 [3]; 5 — i-CsF71 [3];
6 — n-CsF71[4]; 7 — n-CsF71 [5]; and 8§ — i-C3F71 [5]

Table Captions

Table 1 The values of the standard enthalpy of formation AH ? as well as the heat capacities at constant pressure Cp,(7") and
entropy S(7") for n-C3F~1 depending on temperature

Table 2 The NASA 7-coefficients polynomials for n-CzFr7I for low and high temperature range
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