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APPENDIX A

CALULATION OF CATALYSY PREPARATION

Calculation of the preparation of zinc gallate and zinc aluminate.
minate were prepared in each organic
%/ 1 atomic ratios, Zn/Ga or Zn/Al =

yla& ton@ as the reactants for the

pf’ ZInc gal 'wder.

In this study zinc gallate and zinc

solvent have 4 different charged

0.25,0.33, 0.50 and 1.00
Zinc acetate and g

synthesis of zinc gallate. For

s i . AC: - \" \\0
molecular wei f 367.05 g/ ‘u\
Gallium (Ga) 2g

H=C(O-)CH3]3Ga) has

Gallium acetyla “gto all Zn/Ga atomic

ratios. o X )

.

Gallium = (69.72/367. @ x5=0. 9497 7 0.0136 mol

et 6191219918193 WEITNT

Zinc = 0.5 £0.0136 = 0.0068 mg} O4452g .
som AR ARa A L AL N E
So, weight of zinc ace 183 e}T q 6'] a E]

The results of calculation of all Zn/Ga atomic ratios are shown in table A1.

The reagents 5 g ¢ € equa
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Table A.1 Reagent used for the synthesis of zinc gallate.

Zn/Ga atomic ratio Gallium acetylacetonate Zinc acetate
0.25 5g 0.6806 g
0.33 5g 0.8330 g
0.50 5g 1.2496 g
1.00 5g 24991 g

Similarly, the calculation of the zinc aluminate is shown as

follow:

Zinc acetate and aluypr OXIQUSC as the reactants for the

Aluminium isopropox: ere tsed fc . igf of all Zn/Al atomic

ratio. .;*—*' ‘
The reagent 5 g \\Ee con sopr@axide more than:
Aluminium igogopoxide = (98/&90) x5=490g.

So, aluminium isﬂou(ﬁ 430% % § Wﬂ.}ﬂnﬁaual to:

Aluminiuni= (26.98/204.25) x 4 90 g = 0.6604 g 0.0245 mol

= RTATIANAYINNE

From zinc 0.7975 g , zinc acetate is used equal to:
So, weight of zinc acetate = (183.46/65.37) x 0.7975 g = 2.2404 g

The results of calculation of all Zn/Al atomic ratios are shown in Table A2.
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Table A.2 Reagent use for the synthesis of zinc aluminate.

Zn/Al atomics ratio Aluminium isopropoxide Zinc acetate
0.33 S5g 1.4670 g
0.50 Sg 22404 g
1.00 S5g 44012 ¢
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APPENDIX B

CALCULATION OF REACTANT FLOW RATE

B1. Calculation of the flow rate of C3Hg, air and helium in the ratio of 4:8:88

The sample of calculation shown below is for feed composition of 4 vol. %

g
l‘p:_“-.l
“

If feed flow rate contains &

Then there is O, i

>

7

]

-

oo

g

a

=

Q

w

an

(=]

5.

=

Q

=
=
hag sl

ik
3 Lsd

-

16,100 — 38.09 — 20
‘ ﬁ 41.91 ml/min

Argon is used _‘5_

J
B2. Calculation qﬂ%ﬂ‘q.&w{]é’ M’i} ﬂ‘j
TN TSI NN Y

Lower limit in air Upper limit in air

propane 2.37% 9.5%

Therefore, the amount of propane in feed must not be in the range of this

explosive limit (between 2.37 — 9.5 % in air)
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Calculation for the condition of feed stream 4:8:88
Flow rate C3Hg used in this study is fixed to 4 ml/min.

Flow rate of air is 38.09 ml/min

Hence, there are propane in air = (4/38.09) x 100
=10.50 %
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APPENDIX C

SUMMARY OF EXPERIMENT RESULTS

Data of catalyst reaction

Table C.1 Reaction data of zinc gallate (atomic ratio 1.00,) for figure 5.3, 5.4, and 5.5

Temperature (°C) | Propane conversio Ppylene selectivity | Propylene yield
400 5.7, g3.35 0.76
450 ~ A 0.88
500 y 1.8
550 2.35
600 ). | 2.94
B I8 AN \
Table C.2 Reaction data of zi -}gt&*_; '7 r i o ) for figure 5.3, 5.4, and 5.5.
Temperature (°C) | Propan€ conver _éﬁ" 3 le ctivity | Propylene yield
400 OSTEE= [ 0.81
450 L LTIR 4 1.04
500 A< 41 3.07
550 ] 11.38
600 D 66.4 20.02 m 13.29

AUEININTNYINT

Table C.3 Reaction data of zinc gallate{atomic ratio€:33) for figure 8.3, 5.4, and 5.5.

Temperati yﬁ) » o

girﬁilene yield |

; ylene's ty
400 % 5.712 82.65 4.73
450 12.05 52.69 6.34
500 36.35 18.08 6.57
550 49.25 12.56 6.18
600 38.22 11.52 4.4
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Table C.4 Reaction data of zinc gallate (atomic ratio 0.25) for figure 5.3, 5.4, 5.5.

Temperature (°C) | Propane conversion | Propylene selectivity | Propylene yield
400 3.22 70.42 5.49
450 s 47.58 3.66
500 49.42 14.65 7.24
550 56.97 13.35 7.6
600 65.94 11.37 7.5
Table C.5 Reaction data of zi > alun , ate - . 0 1.00) for figure 5.6, 5.7, 5.8.
Temperature (°C) | Propa ersion 1 Propy ectivity | Propylene yield
400 | 4.75
450 4.6
500 4.78
550 5.12
600 5.57

atio 0.50) for figure 5.6, 5.7, 5.8.

Temperature (°C) | Propane con dpylene selectivity | Propylene yield
400 " 0.36
450 4.8
500 8|
550 | ¢ 14,05 - @ 5896 6.51
w  FUNRAHNTIHNNG 7o
k!

Table C.Qeiw n d&

W@ﬂma‘-’ ,5.7,5.8.

Temperatufe (°C) | Propane conversion | Propylene selectivity Propylene yield
400 3.45 68.67 3.45
450 9.27 55.58 3.15
500 10.5 46.13 4.48
550 16.34 41.46 6.77
600 38.65 20.16 7.79




APPENDIX D

CALCULATION OF BET SURFACE AREA BY
THE SINGLE METHOD

From Brunauer-Emmett-Teller (BET) equation:

X __1  ©-1x
V(1-X) VmC VmC.

(C.1)

Where: X =relative partial pressu H

temperature
P = . hy '
¥ = s allsbubed ata pre \ at the NTP/ g of sample
V= volume nl at'the NTP/ g of sample

N

C =constantyFf JF F i ‘ \

Assume C — oo, then

X _ (C2)
V(1-X) - £
vm = VQ®Po) i
From the gas law, .m m
PbV PtV ¢ C3)
273%&1?71&17]‘31’48’11‘1‘5
Where: = cOnstant volume

'iﬂﬂﬂsﬂ\?fﬁm AN Y

| = pressure at t
T =273.15+t,K
P, =1 atm and thus, Py, =(273.15/T)

Partial pressure of Nitrogen:

_ [Flow of (He + N2) - Flow of He]
Flow of (He + N2)

(C4)

= 0.3 atm
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N, saturated vapor pressure, P, = 1.1 atm

p =P/P, =P/1.1 =03/1.1 =02727
How to measure V
Sz 1 273.15
V= —x— ml./ g of catalyst C.5
S W g y (C.5)

Where: Sy = Nitrogen 1 ml/ 1 atm of room temperature area
S; = Desorption of nitrogen area

W = Weight of the sample,(g)

Therefore,
Vm = Sz
Si
Vm = ng (C.6)
Si

Surface area of catalyst:

NoVm
M

Where: N = Avogad

S =

d'ni rogen = 16.2x 102

ap

/mol

o =aread "%o‘;.

M = volume 'i one mole 410 ¢

i

Ther ﬂ‘lJEl’J‘VlEWI‘iWEHﬂ‘i
a*w*rmmm NN Y

——x

x0.7273x4.352 (C.7D
Sz 1 273.15

S = 2x—x

St W

x3.1582



APPENDIX E

CALIBRATION CURVES
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Figure E.2 The calibration curve of propylene
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