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381-28 Chapter 3: Supplement 1

20. CH,F, (HFC-32)

Recommended Rate Coefficient Recommended Uncertainty Factors
k(T)=1.7 x 10""% exp(-1500/T) cm’ molecule™ s 298 K)=1.07
k(298 K) = 1.1 x 10 cm’ molecule™ s™ g=100

A and E/R recommendations are unchanged from JPL10-6."
(298 K) and g were revised from JPL10-6."
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21. CHF,CF; (HFC-125)
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Recommended Rate Coefficient Recommended Uncertainty Factors
k(T) = 0.60 x 10™'* exp(-1700/T) cm’® molecule™ s™ f298K)=1.1
k(298 K) =2.0 x 10" cm’ molecule™ s™ g=100

A and E/R recommendations are unchanged from JPL10-6."
(298 K) and g were revised from JPL10-6."
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22. CH,FCF; (HFC-134a)

T (K)
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Recommended Rate Coefficient Recommended Uncertainty Factors
k(T) =0.95 x 10™"? exp(-1600/T) cm’® molecule™ s™ f298K)=1.1
k(298 K) =4.4 x 10" cm’ molecule™ s™ g=100

E/R is an average of E/R (T <400 K) from Liu et al. (1990), Gierczak et al. (1991) (2

studies), Orkin and Khamaganov (1993), Leu and Lee (1994), and DeMore (1993) (3 studies
were averaged to give a single E/R).

(298 K) is unchanged from JPL10-6;' g was revised from JPL10-6."
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23. CH;CF; (HFC-143a)
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Recommended Rate Coefficient Recommended Uncertainty Factors

k(T) = 1.06 x 10™"? exp(-2010/T) cm’ molecule™ s™ A298K)=1.1
k(298 K) = 1.25 x 10™"° cm® molecule™ s™ g=100

Recommended £(298 K) is an average of room temperature data from Talukdar et al. (1991), (LP-
LIF), Hsu and DeMore (1995) (2 studies), and Orkin et al. (1996). The Talukdar et al. (DF-LMR)
data appear to be systematically high.

Recommended E/R is an average of values from Talukdar et al. (2 values), Hsu and DeMore (2
values), and Orkin et al.

(298 K) and g are unchanged from JPL10-6."
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24. CH;CHF, (HFC-152a)
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k(T)=0.87 x 10™"? exp(-975/T) cm’ molecule™ s S(298 K) = 1.05
k(298 K) = 3.3 x 10 cm’ molecule™ s™ g=50
A and E/R recommendations are unchanged from JPL10-6."
(298 K) was revised from JPL10-6;' g is unchanged from JPL10-6."
References

Brown, A. C., C. E. Canosa-Mas, A. D. Parr, and R. P. Wayne, Laboratory studies of some
halogenated ethanes and ethers: Measurements of rates of reaction with OH and of
infrared absorption cross-sections, Atmos. Environ., 244, 2499-2511, 1990.

Clyne, M. A. A., and P. M. Holt, Reaction kinetics involving ground X’IT and
excited 4’Z" hydroxyl radicals. Part 2. Rate constants for reactions of OH X°II with
halogenomethanes and halogenoethanes, J. Chem. Soc. Faraday Trans., 2, 75, 582-
591, 1979.

Gierczak, T., R. Talukdar, G. L. Vaghjiani, E. R. Lovejoy, and A. R. Ravishankara,
Atmospheric fate of hydrofluoroethanes and hydrofluorochloroethanes: 1. Rate
coefficients for reactions with OH, J. Geophys. Res., 96, 5001-5011, 1991.

SPARC Lifetimes Report (2013) — SPARC Report No. 6



Chapter 3: Supplement 1 381-37

Handwerk, V., and R. Zellner, Kinetics of the reactions of OH radicals with some
halocarbons (CHCIF,, CH,CIF, CH,CICF3;, CH3CCIF,, CH3CHF,) in the temperature
range 260-370 K, Ber. Bunsenges. Phys. Chem., 82, 1161-1166, 1978.

Howard, C. J., and K. M. Evenson, Rate constants for the reactions of OH with ethane and
some halogen substituted ethanes at 296 K, J. Chem. Phys., 64, 4303-4306, 1976.

Hsu, K. J., and W. B. DeMore, Rate constants and temperature dependences for the reactions
of hydroxyl radical with several halogenated methanes, ethanes, and propanes by
relative rate measurements, J. Phys. Chem., 99, 1235-1244, 1995.

Kozlov, S. N., V. L. Orkin, and M. J. Kurylo, An Investigation of the reactivity of OH with
fluoroethanes: CH3;CH,F (HFC-161), CH,FCH,F (HFC-152), and CH;CHF, (HFC-
152a), J. Phys. Chem. A, 107, 2239-2246, 2003.

Nielsen, O. J., Rate constants for the gas-phase reactions of OH radicals with CH3CHF, and
CHCI,CF; over the temperature range 295-388 K, Chem. Phys. Lett., 187, 286-290,
1991.

Nip, W. S., D. L. Singleton, R. Overend, and G. Paraskevopoulos, Rates of OH radical
reactions. 5. Reactions with CH5F, CH,F,, CHF;, CH;CH,F, and CH;CHF, at 297 K,
J. Phys. Chem., 83, 2440-2443, 1979.

Taketani, F., T. Nakayama, K. Takahashi, Y. Matsumi, M. D. Hurley, T. J. Wallington, A.
Toft, and M. P. Andersen, Atmospheric chemistry of CH3;CHF, (HFC-152a):
Kinetics, mechanisms, and products of Cl atom- and OH radical-initiated oxidation in
the presence and absence of NOy, J. Phys. Chem. A, 109, 9061-9069, 2005.

Wilson, E. W., A. M. Jacoby, S. J. Kukta, L. E. Gilbert, and W. B. DeMore, Rate constants
for reaction of CH,FCH,F (HFC-152) and CH;CHF, (HFC-152a) with hydroxyl
radicals, J. Phys. Chem. A, 107, 9357-9361, 2003.

SPARC Lifetimes Report (2013) — SPARC Report No. 6



381-38 Chapter 3: Supplement 1

25. CF;CHFCF; (HFC-227ea)
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Recommended Rate Coefficient Recommended Uncertainty Factors
k(T) = 0.48 x 10™"? exp(-1680/T) cm’® molecule™ s™ S(298 K) =1.15
k(298 K) = 1.7 x 10" cm’ molecule™ s™ g=75

k(298 K) is an average of all room temperature results

E/R is from fit to Nelson et al. (1993), Zellner et al. (1994), Hsu and DeMore (1995) (2 studies),
and Tokuhashi et al. (2004) (normalized to £(298 K) at temperatures < 400 K.

(298 K) is unchanged from JPL10-6;' g was revised from JPL10-6.'
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26. CHF,CH,CF; (HFC-245fa)
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Recommended Rate Coefficient Recommended Uncertainty Factors

k(T)=0.61 x 10™"? exp(-1330/T) cm’® molecule™ s™ f(298 K)=1.15
k(298 K) = 7.0 x 10" cm’ molecule™ s™ g=100

A and E/R recommendations are unchanged from JPL10-6."
(298 K) and g were revised from JPL10-6."
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27. NF;

Recommended Rate Coefficient
KT) <1 x 10" exp(-17500/T) cm’ molecule™ s™
k(298 K) <3 x 107 cm’ molecule™ s™

Not evaluated in JPL10-6."

Dillon et al. (2011) reported a room temperature rate-coefficient upper limit of 4 x 10™'® cm’

molecule” s for this reaction. F atom abstraction from NF; by the OH radical is
endothermic by ~42 kJ mol™! (Gurvich et al., 1998; Karton et al., 2009; Ruscic et al., 2005).
Equating the activation energy to this endothermicity and assuming a pre-exponential factor
of 1 x 10" cm’® molecule™ s™' yields a lower upper-limit rate coefficient of

kT) <1 x 10" exp(-5000/T) cm® molecule™ s™

k(298 K) <5 x 10" cm® molecule™ s™
A G3B3 quantum chemical method (Curtiss et al., 2001) calculation yields a similar reaction
endothermicity (43 kJ mol™") and an activation barrier of ~146 kJ mol”. Assuming a pre-
exponential factor of 1 x 10" cm® molecule” s™' an even more restrictive upper-limit rate

coefficient is obtained with this activation energy and provides the basis of the present
recommendation

KT) <1 x 10" exp(-17500/T) cm’ molecule™ s™
k(298 K) <3 x 1077 cm® molecule™ s™
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