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Abstract

The thermal desorption of benzene, cyclohexane, methanol and ethanol from NaY and LiY zeolites
has been studied to obtain information on the adsorbate-adsorbent interaction. The desorption rates
of these hydrocarbons were measured with thermal conductivity cell increasing the desorption
temperature from 50° to 400°C with various constant heating rates. Activation energy of desorption
was determined from the desorption curve, assuming the desorption rate is first order with respect
to the surface coverage. The activation energy of benzene increased rapidly but that of alcohol did
gradually as the surface coverage decreased. Experimental results showed that these four hydrocarbons
were strongly adsorbed on LiY rather than NaY. Data also revealed that the interaction of benzene
with zeolites was stronger than that of cyclohexane and the interaction of ethanol was stronger than
that of methanol.




108 XA - MEE - £HR

1. # ]

Zeolite fBfEe] A3 R = REFNHETY E.
S.Rell 3 EXHEHHY, ERSBRIE I3 &
gro] AYAD, BRLEHST P EHESY S
23 B9%7F 9ok, E3] NaY-benzene, cyclohe-
xaneF Bgel A3 Bl AL 34T Aol
AL& 0 Fo] BESR vk glon B ionLif
zeolite}¢]] 419 cumene?] B HES EMH:1b
ol =] 9} BMREF AL A Abolol= vl
A7 ke Ag GgoH, uehA BREHE
= Hfe g7k HEFES dEe BEE
He sl HEEG 988 € Aoz 4%
A}l & Fgeol A= NaY 2 NaYe Natg- Lit
Z A7) LiYel] oi 3 benzene, cyclohexane,
methanol 2 ethanol®) REMBES 9z oj2¥
B REEELAIAE Fotd BREE-REHMH
o S LB HEskA T

2. WBEkE W FHixk

* ERA HEHRY KB Fig. 172t

HERE=zod 07t 235 BREE 8
sto] —EREEZ RERAS] BEE R A
Ste] EfRe2 EFAAZ LY KES (10mmegX
6mm) L= stainless steel2 HIfEdle] i H3F o},
FERERmY T.C.D (thermal conductivity

>
Carrier gas

Fig. 1. Schematic diagram of experimzntal apparatus.

A : injection port, C:T.C.D. Cell,

B : reactor, D : dryer

R : recorder, TP : temperature
programmer.
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Fig. 2. Typical thermodesorption curves of benzene (B),
cyclohexane (C), ethanol (E), methanol (M)
on NaY (8=10°C/min. , adsorption temperature:
50°C, Chart speed: 3mm/min.
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Fig. 3. Plots of In(Tm2/8) versus 1/Tm.
O : NaY-MtOH, A : NaY-benzene,
[ : NaY-EtOH, (D : NaY-cyclohexane,
@ : LiY-MtOH, A : LiY-EtOH,
B : LiY-EtOH, @ : LiY-cyclohexane.
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Fig. 4. Plots of In(I/¢) versus 1/T from heating rate
variations for thermal desorption of cyclohexane
on NaY and LiY.
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Fig. 5. Plots of In(I/@) versus 1/T from heating rate
variations for thermal desorption of benzene on
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Fig. 6. Plots of In(l/¢) versus 1/T from heating rate
variations for thermal desorption of ethanol on
NaY and LiY.
NaY : —O—(8=20), —@—(8=15),
—@—(8=10°C/min. ).
LiY : —A—(8=20), —/—(8=15),
—A—($=10°C/min. ).
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Fig. 7. Plots of In(l/¢) versus 1/T from heating rate

variations for thermal desorption of methanol on
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LiY : —A—(8=20), —A—(=15°C/min.).
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Table 1. Activation energies of desorption (Adsorption
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System
form Eq. (2)from Eq. (7)
NaY-cyclohexane l 10.5 o104
LiY-cyclohexane 12.3 i 11.2
NaY-benzene 13.2 130
LiY-benzene 4.2 15.6
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NaY-metharol 9.5 | 9.9
LiY-methancl 11.1 10 6
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Fig. 9. Activation energies of desorption for benzene

(O:NaY, @:LiY), ethanol (A : NaY,
—A— LiY) and methanol ((J: NaY,
B LiY).
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Nomenclature

E, activation energy of desorption (kcal/
mole)
I peak height(cm)
ks rate constant of desorption(sec™!)
S peak area(cm?)
St total peak area(cm?)
t time(sec)
T, temperature at the maximum peak

(°K)

X amount adsorbed(g/g)

B constant heating raet(°C/sec)

0 surface coverage(—)

¢ S/Sr (-)
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