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Abstract— Thermal desorption has been studied or Y-alumina which adsorbed adsorbates, such as benzene,
cyclohexane, methylalcohol, ethylalcohol, n-propylalcohol and iso-propylaicohol, separately at 20°C with Gas
Chromatogrphic apparatus. As the temperature of adsorbent was raised from 20°C to 350°C with the constant heating
rates (5-15°C/min), the species on adsorbent surface were desorbed, and thermal conductivity detector was employed
to monitor the desorbate in effluent gas. The thermal desorption chromatogram was investigates to obtain the informa-
tion about the active sites, behavior of desorbed phase with increasing temperature and the adsorbate-adsorbent intera-
tion. By means of the temperature at peak maximum, T,,, the desorption kinetic parameters, e.g., activation energy of
desorption and frequency factor were determined.

It was found that y-alumina had two kinds of active sites different in their property for alcohols. Experimental

resuits represented that the desorption rate was first order with respect to the surface coverage.
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Fig. 1. Schematic diagram of the experimental apparatus for thermal desorption
1. Molecular sieve trap 6. Reactor 11. Thermal conductivity
2'. Liquid nitrogen trap 7. Furnace detector
3. Needle valve 8. Heater 12. Recorder
4 . Injection ports 9. Thermocouple 13. Soap-film flowmeter
5. Sampling valve 10. Temperature programmer
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Fig. 2. Thermal-desorption chromatogram of
benzene on - Alumina (30mg) at Tad=
20°C. Heating rate, 5=8C /min, Range
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Table 1. Dependence of Tn(K)upon various heating rate for » Alumina

Heating rate, 8(C /min)

Adsorbates 35 =38 A1z 515
Benzene 342.55 353.75 362.20 366

Methylalcohol peak I 355.31 368. 33 376. 62 380. 30
peak T 427.31 443. 33 456. 62 463. 30

Ethylalcohol peak [ 344.73 352. 33 360. 27 363. 67
peak II 519.73 537.33 542. 27 553. 67

n-propylalcohol peak [ 344.33 361. 63 369. 30 377.50
peak [I 494.33 506. 63 514. 30 522.50

iso-propylalcohol peak [ 355. 26 363.25 366. 52 370.18
peak [l 440. 26 458.25 466. 52 472,18
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Fig. 3. Thermal-desorption chromatogram of

MeOH on y-Alumina (30mg) at Tad=20TC
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Table 2. Dependence of Ty, (K

Hal.Ary

) upon various heating rate for Molecular sieve 13X.

Heating rate, B(°C /min)

Adsorbates A5 e =12 T
Benzene 425, 55 438.75 447.20 453
Cyclohexane 380. 55 394,75 401. 20 406
Methylalcohol 408. 06 423. 90 436. 04 442. 60
Ethylalcohol 428.73 445. 33 454, 27 461. 67
n-propylalcohol 479.53 506. 98 521.78 532. 08
iso-propyl alcohol 479. 14 497. 04 510.23 519. 83
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Table 3. Activation energy of desorption, Ed and frequency factor, ko (Tad=20TC)

Ed Ko ‘Ed*
Adsorbents Adsorbates )
(keal /mole) (sec™) (kcal/mole)
Benzene 9.79 3 6x10°
Cyclohexane e s
eak [ 9. 60 1.5X10°
MeOH ©
peak I 9.56 1.0x10*
peak I 12.26 1.5x10°
EtOH
peak I 15. 96 6.9x10°
peak | 6.83 3.1x10°
¥-Alumina n-pro
peak ] 17. 49 9.7 x10°
peak [ 16. 84 7.5x10°
iso-propylOH
peak [l 11. 56 7.9%10*
Benzene 13. 06 9.2x10° 11.0
Cyclothexane 11. 30 5.7x10° 10. 4
Molecular MeOH 9. 12 1.0x 10 9.9
sieve 13X EtOH 10. 92 5.5x10* 11.4
n-propyl OH 8.05 4.0x10* -
iso-propy!OH 11.24 l.ex10*

% Values abtained by S.K.Moon et al. on Sodium Y type Zeolite, Tad=50C

o 25 738 Kool 2 10~ 10°Akolol| EAl3te

C.H., CH, % CHZel thdtod 2 71415}
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crrrier gas (mole/em’)

Ed : Activation energy of desorption(kcal/mole)
F  : Carrier gas flow rate(ml/sec)

Ka : Rate constant of adsorption (sec™)

Kd : Rate constant of desonption (sec™')

ko : Frequency factor (sec™)
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10.

1L

12.
13.

14.

. Anderson, J.R, . °

: Gas constant (cal/mole - K}

: Time (sec)

. Temperature (K)

. Temperature at peak maximum (K)

. Temperature before heating (K)

{ The amount of adsorbate adsorbed per
unit volume of the solid phase when 8= 1
(mole/em’)

. The volume of the solid phase in the
adsorbent bed (cm’)

: Surface coverage (—)

. Constant heating rate (T /sec)
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