APPENDIX E

SAMPLE XRD EXPERIMENT
AND
LINE BROADENING CALCULATION
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Baker Cobalt Oxide/MCB Activated Alumina.

o B

-

ALCOA F-1 Activated Alumina (150 mesh).

XRD Analysis Patterns of Catalyst Samples.
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a. Co304/A1203 Catalyst.
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Portions of XRD Patterms Used in

Figure E.3.

Line Broadening Calculation.
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Average Crystallite Diameter of Catalvst Calculated by XRD

Line Broadening.

Measured breadths, at half-maximum intensity, of the
lines from both the standard and unknown are:

BS = 3/16 and B, = 5/16 ‘inches.

U

U
According to Cullity [66], the crystallite broadening B is

For chart speed of 2 “/inch, Bs = %-“ and B, = %.o

calculated as follows,

2 2 °
8=/ -@& =1,

which can be converted into B = 0.008727 radian.
The wavelength of capper Kul is A = 1.54050 3, and
Bragg angle for the catalyst sampie is BB = 36.83°.

Now plug every thing into Scherrer formula, Eqn. (4.1),

-]
_ 0.9)(1.54050 A _ °
t= {0.008727 radian){cos36.83°) 198.491 A

this t is the averaged crystallite diameter of the

cobalt/alumina catalyst.
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Specific Surfaca Area of Catalyst Estimated by XRD Line

Broadening.

Assume that the particle of catalyst crystallite is
geither cubic or spherical.

Apparent density of catalyst, p, is 1.6667 gm/ml or

1.6667x10° a2,
m

The specific surface apez of the catalyst

cystallite, A, can be calculated as follows [128],

A=

6
(1.6667x10° )(198.491 i)uo'w-g-)
m

2
= 181.36 2.
am



