
C H A P T E R  III  
E X P E R I M E N T A L

This adsorption  study o f  the Cg arom atics and toluene on K B a X  and K Y  
zeoh tes w as perform ed using a stirred-w ell reactor at atm ospheric pressure and 
at 40, 65 and 90°c. Illustration o f  the com plete reactor system  is show n in 
Figure3.1.

p ressu re  g au g e

F ig u r e  3 .1  The experim ental setup.
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3 .1  E x p e r im e n t a l  S e tu p

The reactor w as built w ith  stainless steel 304 and its th ickness is 0.4 cm. 
The volum e is about 100 m l w ith  6.5 and 4.5 cm as the heigh t and inside 
diam eter. T he top plate o f  the reactor w as held in place w ith six bolts. H eat was 
provided by  heating coils and controlled by a PID controller w ith  ± l°c in the 
tem perature range o f  30-700°C. The reactor was connected w ith  a pressure 
gauge and a type-K  therm ocouple through the top plate. An o-ring w as placed 
betw een the top plate and the reactor to prevent any leak. Solution inside the 
reactor w as constantly stirred using an 1-inch m agnetic bar. To avoid any vortex 
form ation during the stirring, tw o baffles w ere placed inside the reactor. A 
sam ple from  the reactor w as draw n by a syringe through the sam pling port that 
w as on the top  plate. The sam ple w as then m jected into a F ison gas 
chrom atography and m ass spectrography 800 w ith  R SL-150 capillary  colum n 
for the analysis. The G C/M S used He w ith 99.995 %  purity as a carrier gas. The 
gas w as supplied by the Thai Industrial Gas Co., Ltd. Each cycle o f  the analysis 
required about 8 m inutes to com plete before the next in jection can start. The 
conditions used  fo r the analysis in this research w ere sum m arized below :

Injection Tem perature: 
O ven Tem perature:

D etector Tem perature: 
Interface Tem perature: 
C arrier Gas:

220°c
6 0 °c  for 1 m inute; goes up to 100°c w ith the 
rate o f  20°c/m in ; stays at 10 0 °c  for 1 
m inute; goes up to 120°c w ith the rate o f  
1 0 °c /m in  and stays there for 1 m inute
180°c
170°c
He (99.995% )
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3 .2  E x p e r im e n t a l  P r o c e d u r e

3.2.1 Sam ple Preparation
Five sam eple sets o f  each arom atic and toluene w ere prepared 

according to  Tables 3.1 to  3.4. E -xylene w ith 99 %  purity w as obtained from  the 
Fluka Co., Ltd. M -xylene, o-xylene and toluene w ere purchased from  the M erck 
C hem ical Co., Ltd. Toluene, w hich w as used as a desorbent along w ith  ท- 
nonane, w hich  w as used as a tracer w ere obtained from  the L ab-Scan Co., Ltd. 
All chem icals w ere used w ithout further purification. Tw o zeolites, K B a X  and 
K Y  (LO I 2.5% ), w ere supplied by the U O P LLC. Properties o f  the K B a X  and 
K Y zeolites form  the B ET analysis w ere show n in Table 3.5.

T a b le  3 .1  Sam ples preparation for /7-xylene.
Sam ple Toluene /7-xylene «-nonane Zeolite

(ml.) (ml.) (ml.) (g)
1 35.159 8.841 2.650 9.515
2 39.577 4.423 2.652 9.521
3 41.788 2 . 2 1 2 2.653 9.523
4 42.894 1.106 2.653 9.524
5 43.447 0.553 2.653 9.525

T a b le  3.2 Sam ples preparation for m-xylene.
Sam ple Toluene m -xylene «-nonane Zeolite

(ml.) (ml.) (ml.) (g)
1 35.184 8.816 2.652 9.522
2 39.591 4.409 2.653 9.524
3 41.795 2.205 2.653 9.525
4 42.898 1 .1 0 2 2.653 9.525
5 43.449 0.551 2.653 9.526
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T a b le  3 .3  Sam ples preparation o f  o-xylene.
Sam ple Toluene o-xylene «-nonane Zeolite

(ml.) (m l.) (m l.) (g)
1 35.320 8.679 2.663 9.559
2 39.668 4.333 2.658 9.542
3 41.836 2.164 2.656 9.534
4 42.918 1.082 2.655 9.530
5 43.459 0.541 2.654 9.528

T a b le  3 .4  Sam ples preparation o f  ethylbenzene.
Sam ple Toluene ethylbenzene «-nonane Zeolite

(ml.) (ml.) (ml.) (g)
1 35.208 8.792 2.654 9.528
2 39.604 4.396 2.654 9.527
3 41.802 2.198 2.654 9.527
4 42.901 1.099 2.654 9.526
5 43.451 0.549 2.654 9.526

T a b le  3.5 P roperties o f  the K B a X  and K Y  zeohtes from  the B ET analysis*.
K B a X  zeolite K Y  zeolite

C om position B a  20% w t K  4 .96% w t K  12% wt
L angm iur surface area (m 2/g) 684.14 813.69

M icropore volum e (cc/g) 0.23 0.27
A verage pore diam eter (°A) 16.32 17.29

* P rov ided  by  K u lp ra th ip a n ja  (2000)

3.2.2 A dsorption Experim ent
The experim ent w as started w ith adding all the com ponents 

according to Tables 3.1-3.4 and the zeolite into the reactor. The solution was 
then constantly  stilled  and the tem perature w as set at 40 °c. The system  w as left 
until it reached equilibrium . The equilibrium  o f  the system  w as observed by
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m easuring by  the liquid solution w ith  the GC/M S until constant concentration o f  
each species w as obtained. A fter that, the solution w as heated  to 65 and 90 °c. 
O nce the system  reached its equilibrium , the am ount o f  each species presented in 
the solution w as defined b y  calibration curve.
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