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APPENDIX

1. Calculation of Vapor Pressure of 1-Hexene

1
2
1
<
(o
+
2
1
=
>
=
>

In (P/P.)
X = [TI—— .. e, (A-2)®

for 1-Hexene', Pc = 31 . Vi \ *'-f__._!-‘..' VPB =2.29843 ,
VPC =-4.44302 and VPD =40.8994] N

From equation A-2 at T =

X = 1

By replacing the X value in &

In(Py/31.7) 854067 764¢ 985)+ (2.29843)(0.3985)'*+
(-4.4430 947)(0.3985)°] = -4.6445

Thus P,, = [AG 4
' )
ratiire of 30°C, the 1-hexene

T

Thus, at the atmosp '

partial pressure of 0.3( At generates the mixture of 30.459 6 1-hexene and the balancing
- v/
= - AUYINININYING
U
| e @
“RRTHER TOIHN LI P

Liquids Mcgraw-Hill, New York, 1997, p. 181-189.
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2. Calculation of Feed Flow Rate

The catalyst used : = 0.3000 g
Packed catalyst into borosilicate reactor which has radius = 0.27 cm
The average height of catalyst bed = 3 cm
Volume of catalyst bed =  nrhem’
GHSV (Gas Hourly Space Velg = 500 h' atSTP
-5 1 (A-3)
GHSV
Volumetric flow rate(S %
cm’/h

L 5 P cm’/min

4 fd i “ .
Thus. volumetric flow rate “?";' cm’/min

[}

Vr

2T T

At T °C: Volumetri¢ TPx (273.15+T)

_Y. LN
_ s

1 -

- 5.72 x(273. ]5+30) ‘_ 3
At 30°C, Volumetric fow rate. = 6.34 cm’/min

ﬂuﬂ?ﬂﬂﬂa‘f‘wmﬂ‘i
awm\m‘imumwmaﬂ




3.Calculation for Weight of Reactant Feed

From ideal gas equation,

102

PV = 3 (R SOUURU—— (A-5}

Where P Partial pressure of 1-hexene (atm)

3012

Thl.lS, mOlO “hexene =  (0.0023 mo

y;' ‘

[}
AULINENTNYINS
ARIA4N TN TN
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4. Calculation of Yield to Liquid for 1-Hexene Metathesis

W Jiquid product
% yield of liquid product = x 100 ... (A-6)

wl-hexene

Where Wiiquia

For example,  Wiiguid

Thus, %yield of liquid preduct=

AULINENTNGIN
QRIANTUNMING1AY
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5. Calculation % Coke for 1-Hexene Metathesis

Weight of coke which means the difference between the weight of used catalyst before

calcination and the weight of used catalyst after calcination

x 100 ... (A-7)
Where Weoke
W {hexcae
For example, W“,k, 4 : " V. I fiexene =, 0.1962 g

Thus, %yield of liquid p

£

Z
)

AUEINENTNYINST
ARIANTANINGIA Y
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6. Calculation of Yield of Gas Product for 1-Hexene Metathesis

Whexene = (W tiquid + W coke)

% yield of gas product x 100 .. (A-8)

=
H
!
3
£
g,

£
£

18, W Lpexene = 0.1962 ¢

-,

For example, W,

Thus, %yield of gas progdiict # ke s 3w 00 = 68.40%

AULINENTNEINS
RN ITUUNING AT
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7. Calculation of Percent Conversion of 1-Hexene from Peak Area of GC

Using peak areas obtained from GC analysis,

% Conversion = ._ X 100 ............................... (A'9)

Where Ain =P cene-at'the inlet of the catalyst reactor

Aout ="PClated at the outlet of the catalyst reactor

AU INENTNYINS
ARAINTUNMINIAY
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8.Calculation of Percent Selectivity to Gas Product

Ay xCgqgx Vg

C. _ A-10
Agax Vy
% selectivity = b s Al
Cuotal
When Cgy = Concentration comy f interest in the standard mixture (%
mol)
Cx = Concentratiefi 0iffhe componen ;m »sample (% mol)
Ciow = Concengrdtion®ofithic/total ‘ the sample (% mol)
Aqd = Peak arg off JmpoTEnt in & andard mixture (au.)
A, = Peak area of
Ve = Injected
Vi = Injected Vo
From GC data of e » "":—— =

: RY |
Acthylene = 2196 :i A 4.88 % molar,

i . i i¥

Vas =5 i Veigiae=200 il Cour = 3.47 % molar

AUBINYNITNYAS.
QRN I TAY

1.1392 x 100

% selectivity =

3.4729

Thus. % selectivity to ethylene = 32.80%
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Figure A-1 Thﬁ-ﬁrﬁ ﬁgﬂ}ﬂﬂ%‘:ﬂﬁﬂﬂﬁ) with

gas products (B)

" WIRAN ‘ifli 484 99 2

7

= Ethane
Ethylene
Propane
Cyclopropane
Propylene

lsq-butaneA

12

propadiene

10 = acetylene

11

12

13

14

trans-2-butene
1-butene
iso-butene

cis-2-butene

16

17

18

19
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Gas Chromatrographlc condition
Sample size: 0.2 cm’

Carrier gas: N,,3 4cm*/min
Column: Alumina PLOT 30 m
Injector temperature: 200°C

10 min
140°C
3°C/min
S min
18 19
A A
A
|
B

= methyl acetylene

= 1,3-butadiene

ethyl acetylene

vinyl acetylene
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