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20.  CH2F2 (HFC-32) 

 
 
Recommended Rate Coefficient Recommended Uncertainty Factors 
  k(T) = 1.7 × 10-12 exp(-1500/T) cm3 molecule-1 s-1   f(298 K) = 1.07 
  k(298 K) = 1.1 × 10-14 cm3 molecule-1 s-1   g = 100 

  A and E/R recommendations are unchanged from JPL10-6.1 

  f(298 K) and g were revised from JPL10-6.1 
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21.  CHF2CF3 (HFC-125) 
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Recommended Rate Coefficient Recommended Uncertainty Factors 
  k(T) = 0.60 × 10-12 exp(-1700/T) cm3 molecule-1 s-1   f(298 K) = 1.1 
  k(298 K) = 2.0 × 10-15 cm3 molecule-1 s-1   g = 100 

  A and E/R recommendations are unchanged from JPL10-6.1 

  f(298 K) and g were revised from JPL10-6.1 
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22.  CH2FCF3 (HFC-134a) 

  
 

Recommended Rate Coefficient Recommended Uncertainty Factors 
  k(T) = 0.95 × 10-12 exp(-1600/T) cm3 molecule-1 s-1   f(298 K) = 1.1 
  k(298 K) = 4.4 × 10-15 cm3 molecule-1 s-1   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). 
f(298 K) is unchanged from JPL10-6;1 g was revised from JPL10-6.1 
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23.  CH3CF3 (HFC-143a) 
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Recommended Rate Coefficient Recommended Uncertainty Factors 
  k(T) = 1.06 × 10-12 exp(-2010/T) cm3 molecule-1 s-1   f(298 K) = 1.1 
  k(298 K) = 1.25 × 10-15 cm3 molecule-1 s-1   g = 100 

Recommended k(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. 
f(298 K) and g are unchanged from JPL10-6.1 
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24.  CH3CHF2 (HFC-152a) 

 
 

Recommended Rate Coefficient Recommended Uncertainty Factors 
  k(T) = 0.87 × 10-12 exp(-975/T) cm3 molecule-1 s-1   f(298 K) = 1.05 
  k(298 K) = 3.3 × 10-14 cm3 molecule-1 s-1   g = 50 

  A and E/R recommendations are unchanged from JPL10-6.1 

  f(298 K) was revised from JPL10-6;1   g is unchanged from JPL10-6.1 
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25.  CF3CHFCF3 (HFC-227ea) 

 
 
Recommended Rate Coefficient Recommended Uncertainty Factors 
  k(T) = 0.48 × 10-12 exp(-1680/T) cm3 molecule-1 s-1   f(298 K) = 1.15 
  k(298 K) = 1.7 × 10-15 cm3 molecule-1 s-1   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 k(298 K) at temperatures < 400 K. 
  f(298 K) is unchanged from JPL10-6;1   g was revised from JPL10-6.1 
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26.  CHF2CH2CF3 (HFC-245fa) 
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Recommended Rate Coefficient Recommended Uncertainty Factors 
  k(T) = 0.61 × 10-12 exp(-1330/T) cm3 molecule-1 s-1   f(298 K) = 1.15 
  k(298 K) = 7.0 × 10-15 cm3 molecule-1 s-1   g = 100 

  A and E/R recommendations are unchanged from JPL10-6.1 

  f(298 K) and g were revised from JPL10-6.1 
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27.  NF3 
 
Recommended Rate Coefficient 
  k(T) < 1 × 10-11 exp(-17500/T) cm3 molecule-1 s-1 
  k(298 K) < 3 × 10-37 cm3 molecule-1 s-1 
 
Not evaluated in JPL10-6.1 

 
Dillon et al. (2011) reported a room temperature rate-coefficient upper limit of 4 × 10-16 cm3 
molecule-1 s-1 for this reaction.  F atom abstraction from NF3 by the OH radical is 
endothermic by ~42 kJ mol-1 (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 × 10-11 cm3 molecule-1 s-1 yields a lower upper-limit rate coefficient of 

k(T) < 1 × 10-11 exp(-5000/T) cm3 molecule-1 s-1 
k(298 K) < 5 × 10-19 cm3 molecule-1 s-1 

A G3B3 quantum chemical method (Curtiss et al., 2001) calculation yields a similar reaction 
endothermicity (43 kJ mol-1) and an activation barrier of ~146 kJ mol-1.  Assuming a pre-
exponential factor of 1 × 10-11 cm3 molecule-1 s-1 an even more restrictive upper-limit rate 
coefficient is obtained with this activation energy and provides the basis of the present 
recommendation 

k(T) < 1 × 10-11 exp(-17500/T) cm3 molecule-1 s-1 
k(298 K) < 3 × 10-37 cm3 molecule-1 s-1 
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