
Electrochemical series

-
A a measure of the 
tendency of a half-reaction 
to occur as a reduction 
(gain of electrons) relative 
to the standard hydrogen 
electrode (SHE) under 
standard conditions (25°C, 
1 atm pressure, 1 M 
concentration of ions).
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monitor using UV-VIS as a function of time



Flow method
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• CN radical was produced by 193 
nm photodissociation of BrCN.
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Kinetics Data Fitting

Pseudo 1st

order rate 
constants

Performed 7 kinetics runs at CN limited 
conditions (pseudo 1st order) 
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Bimolecular Rate Constant
1st-order rate constants vs ethane densities
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Bimolecular Rate Constant

Reference 1: I. R. Sims, J.-L. Queffelec, D. Travers, B. R. Rowe, L. B. Herbert, J. Karthäuser, and I. W. M. Smith, Chem. Phys. Lett. 211, 461 (1993) 

This work (50 K) Sims et al. (49 K)1

mmW rotational spectroscopy Laser induced fluorescence (LIF)

4.80 ± 0.82 × 10−11 cm3 molecule−1 s−1 4.81 x 10-11 cm3 molecule−1 s−1

1st-order rate constants vs ethane densities
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New “airfoil” equipped 
CPUF design 

Airfoil-shaped sampling chamber
Uniform flow before sampling 

(T=50 K)

mmW horn antenna

Laval Nozzle

Sampled flow 
(T=9.8 K at the 
probing region) 

Airfoil

Airfoil 
aperture, 

5 mm 
diameter

15 cm
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Rates of reactions

For heterogeneous reactions

For gas phase reactions

For solution phase reactions
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Rate Laws

Mathematical expressions that describe the rate of a chemical reaction as a 
function of the concentrations of reactants or products.
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Rate Laws

Independent of concentration

A complicated rate law!
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Reaction order

Reaction is first order in H2

Reaction has an indefinite order with respect to both Br2 and HBr 

Reaction has an indefinite order overall
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Method of initial rates
The instantaneous rate is measured at the beginning of the reaction for several 
different initial concentrations of the isolated reactant

Gen Chem 2 – Read!
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Method of initial rates

H2 (g) + Br2 (g) --------> 2 HBr (g)

However, products could participate in the reaction!
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