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Reaction Kinetics of Polluta

e Asimple experiment to collect rate data for a pollutant
in nature water (e.g. River)
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Reaction Kinetics

C= concentration
n= order
K=temperature-dependent concentration




Reaction Kinetics

C= concentration
n= order
K=temperature-dependent concentration

n=0 zero-order
n=1 first-order
n=2 second-order




Reaction Kinetics
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C= concentration
n= order
K=temperature-dependent constant




Reaction Kinetics
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n=1 first-order

C= concentration
n= order
K=temperature-dependent constant




Reaction Kinetics

1/¢ 1

n=2 second-order

C= concentration
n= order
k=temperature-dependent constant




Reaction Kinetics

The integral Method

order Rate units Dependent Independent intercept

(y) (x)
ZEero M(L3T)?
first T
second L3(MT)?
general (LAM)n 1T




Example

e Employ the integral method to determine whether the
following data is zero-, first-, or second-order:
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Effects of Temperature on Reaction

K=temperature-dependent consta
T,, T,=temperature (°C)

Reaction

Oxygen reaeration

BOD decomposition
Phytoplankton growth
Sediment oxygen demand(SOD)




Example

A laboratory provides you with the following results for a
reaction:

T1=4°C, k1=0.12d"
T2=16 °C, k2=0.20d""
(a) Evaluate 0 for this reaction

(b) Determine the rate at 20 °C




Reaction Kinetics
¢ Michaelis-Menten enzyme kinetics

r,, = Maximum reaction rate constant
K, = half-saturation constant
S= Substrate concentration
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Complete-mix reactor or
Completely Stirred Tank Reactor (CSTR)
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Mass Balance Principle:
Rate of Accumulation = Mass Flux In - Mass Flux Out + Reaction Rate

Vgg =QC; ~QC+Vr
dt
For a first — order reaction, r = —kC then,

V(%%) = QC; - QC+ V(—kC)




CSTR with Pulse Input

Ct)=Cy exp[—-(% + k)it ]

or,C(t) =Cy exp[«-(é + k)]
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Plug-flow reactor
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Massbalanceequationfor theincrementhvolumeAV=AAX:
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