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Mean 

Celsius 

temp (t)

minutes seconds

Kelvin 

temp, T = 

t+273.15

Darkening 

time, td /s 

(converted)

1/td /s
-1

1/T /s
-1 Ln(td)

22 295.15 106.0 0.00943396 0.003388 4.66

34 307.15 31.0 0.03225806 0.003256 3.43

38 311.15 27.0 0.03703704 0.003214 3.30

11 284.15 267.0 0.00374532 0.003519 5.59

9.5 282.65 227.0 0.00440529 0.003538 5.42

6.5 279.65 301.0 0.00332226 0.003576 5.71

Slope = Ea/R=

Slope = Ea/R= 6998.58

Intercept = -19.2157

Ea = R x Slope = 58200 J mol-1

= 3.04E+7 M-1s-1

Darkening time

Graph 1: Plot of Ln(td) against 1/T

y = 6998.6x - 19.216

3.2

3.7

4.2

4.7

5.2

5.7

3.1E-03 3.2E-03 3.3E-03 3.4E-03 3.5E-03 3.6E-03 3.7E-03

1/T / K
-1

L
n

(t
d
)

Graph 2: Plot of 1/td against T

0.0E+00

5.0E-03

1.0E-02

1.5E-02

2.0E-02

2.5E-02

3.0E-02

3.5E-02

270 275 280 285 290 295 300 305 310 315

T / K

1
/t

d
 /
s

-1

)(*)22/05.04(*)22/04.010(*2

22/001.0
][][2

][

][][2

][

][][2

][
ln,

2

82

2

32

2

82

2

32

2

82

2

32

IEXP

eIOS

OS
A

AIOS

OS
e

AIOS

OS
IIntercept

I

ii

i

ii

iI

ii

i

××

=

=∴









=∴









=

−−

−

−−

−

−−

−


