CHAPTER 4

APPARATUS FOR STYRENE SYNTHESIS

4.1 Flow diagram for -zq' 2 synthesis
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The appamatuds-for sésynthesis can be di-

vided into 4 pamte ey
1. Gas
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as shown in figure 4.
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FIG 4. 1 FLOW DIAGRAM OFf STYRENE SYNTHESIS
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4.2 Gas flow meter

The gas flow meter is built to use for CO, and

2

Nz, by using gas flow through the sand packed bed and
using the manometer to measure the pressure drop. The

gas flow meter is shown i figure 4.2

" FIG 4.2 GAS FLOW METER
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4.2.1 The theory of the gas flow meter

Ergun(5) has foung that the pressure drop
through fixed bed of uniform sized solid can be correlated

by using the equation

i g = + 1.75(1-¢m) PgU (1)
E
L m ¢sdp

[ d nrabov : is represented by 2
factors, the vié!!E--—-‘ he net energy losses. At

low Reynolds num : ilscdous. lgss predominate and the

p"g"o<zo - (2)
3 :

At high Reynolds

can be considered ;:,;L;~ on which is simplified
to
: , —=fel--= dp U>-1000 .(3)
‘ . Ag-gc hlé' .,—2—§J1 e R 3-_
From AP gﬂum v Ug Uand for fix bed which L,
Con:tant itg can be sgen that t pressure

e AR URIANEIRY e 1 o

range 01 Rep{"O For the gas flow rate range 0-10 1it/hr,
sand is used as a bed material paching in the pipe of 4 mm

diameter. the gaseous properties are fixed:
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4.3 Reactant feed system

In the differential reactor, the flow rate is very
small, hence the method of saturated vapor for feeding

ethylbenzene os more appropriate.

throrgh the ethylber LY _., then passed through a

ir wrﬁ temperature is controlled

u@éserature of ethylbenzene
in the flask. ation curve for CO,-ethyl-
benzene, the com nzene is known. The
flow rate of CO, .
hence the exact f paiiel - b at hy eizene in the reactor

is determined.

The satur-«’f;;,g H.' 0.,- ethylbenzene is

g > > -a —
shown in figure—

]
AULINENINYINS
RININIUNNINYIAE



In S

8.2

8.0

7'08

7.6

7.4

7.2

7.0

AUEINENINENT
AN TUAMINY TN

e

30

31 , 32

FIG 4.5 SATURATION CURVE OF COZ-ETHYLBENZENE

23

)
7 X 10

Sy



46

From the saturation curve of COz-ethylbenzene,
the heat of vaporization of ethylbenzene is calculated

to 0.91 kcal/gm. The value of heat of vaporization from

handbook is 0.95 kcal/gm at 25°C.

4.3.1 Theory of the saturation curve of COZ—ethyl—

benzene

we obtain

3
=
)
e
Q)
>
=
0

the correlation be-

tween 1n P

kY
=
T

ope is AHV/R. Thus

)
from the slope of the graph ln P VS T/T we can calculate

- de"’““ﬂ‘ﬁﬁ‘?% HNINYINT

tor and salt béth
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The principle element is a turbular reactor of
differential type. The form of reactor is represented

in figure 4.6
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The reactor is a Pyrex tube of 22 mm in diameter
and the catalyst is deposited on the upper surface of a

no. 2 porous plate. A thermocouple is placed inside the

close-end glass tube located at the center of the reactor.

The tip of thermocouple is close to the catalyst bed, en-
abling the ‘operatro to me@ﬁrre the temperature of the re-
action. The thin layer of éﬁéﬁ;yst and the large surface

area of the porous“phate Efrﬁiﬁ*gﬂbd heat transfer and

isothermal condi:EEE;;

The re mim r§ed in the salt bath which
A4
composes of 53% 0% E@NOZ, 7% NaNO3(16). A 2 kw

heater is appli
éﬁ%ﬁréﬁﬁé&l distribution of tempera-
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ture.
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The te peragj;g:oﬁ salt bath is maintained const-
» L

i d‘f
ant by a conti'pller type PF-0684C-M &¢ries Re 96 as shown

in figure 4.7 _J
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4.5 Analytical system

There are manymethods used for quantitative ana-
lysis of styrene such as
1. Common chemistry

2. Infrared

3. Refractre
4. Gas ch
The gas chromatégrs method is d to be the most

useful one.

In geney ixture can be separated

~into 3 parts.
tyrene, benzene, tolu-

ene, * fﬂﬁﬁp X

2. Non—condegﬂ;y =7 23 C2H6’ €O, CO2

3.Wate w-h- 1s jused as diluent)
W

i¥

l f W mw;ﬂﬁ ? out’in the co-
umn o gaq“c Pomatogra he gas € romatogtaphy used
- AR IR INETeY  -

shown dan



FIG 4.8 GAS LIQUID CHROMATOGRAPHY
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4.5.1 Operating condition of gas chromatography

Air flow rate 240 cc/min

-Hé flow rate 20 cc/min
N, flow rate 30 - cc/min
Column temper 110 °Cc

Injecto -  #

Co N .-' stainless steel
Co gkecd ”H. onyl Phathalate 25%

*Hromosorb W 80-100 mesh
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