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Abstract: TAME synthesis was studied in a fixed bed reactor with 3 different types of exchanged resins i.e,
Amberlyst-15, Amberlyst-15(wet) and Amberlyst XN-1010. Amberlyst-15 has highest activity, presumably due to the
higher reaction participation of the inner active sites of gel shape microparticular resin structure. The optimum reaction
conditions for TAME synthesis were found as follows ; reaction temperature of 135, molar ratio(MeOH/I.A.A) of 1.0
~4.0 and W/F of 2.0~4.0 gr.-cat. hr/gr.-mole. The cross-linking bond of styrene divinyl benzene was observed at 24=
20 in XRD pattern. The DSC analysis showed that the thermal stability was in order of Amberlyst-15>Amberlyst-15
(wet)>Amberlyst XN-1010. The apparent activation energies of TAME synthesis reaction with Amberlyst-15,
Amberlyst-15(wet) and Amberlyst XN-1010 were 12.36, 12.46 and 14.72 kcal/mole, respectively.
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Amberlyst- | Amberlyst-| Amberlyst
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roperty 15 15(wet) | XN-1010

t. ity of d
WLeApRCIY OLAIY) g5 | %395 | %320
resin, meq./g

% surface SO,H*

4.39 4.50 52.78
(yx100)
internal surface
\ 50 50 530
area, m’/g
proposity, vol.% 36 38 50
average pore 265 240 51
diameter, A
linkine. 9
cross-linking, % 20~25 _ 85

(divinyl benzene)

% swelling |
boswellingin |00 70 | 30~40 | 5~10

water

% obtained from experiment.
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1. Argon cylinder 2. Hydrogen cylinder
3. Isobutene cylinder 4. Nitrogen cylinder
5. Capillary flow meter 6. Needle valve

7. Moisture trap 8. Aspirater

9. Four way cock 10. Syringe pump
11. Evaporator 12. Reactor

13. Electric furance 14. Temperature controller
15. Temperature recorder 16. Heating system

17. Sample valve 18. Three way cock

19. Trap 20. Gas chromatograph
21. Data processor 22. Compressor

Fig. 1. Schematic diagram of experimental apparatus.
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Amberlyst XN-1010

Fig. 3. Scanning electron microscope graph of vari-

ous ion exchanged resins.
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Fig. 4-1. Differential scanning calorimetry graph of

Amberlyst-15 ion exchanged resin.
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Fig. 4-2. Differential scanning calorimetry graph of

Amberlyst-15(wet) ion exchanged resin.
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Fig. 4-3. Differential scanning calorimetry graph of
Amberlyst XN-1010 ion exchanged resin.
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Table 2. Catalytic Activities of lon Exchanged
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Fig. 5. Effects of reaction time on I.A.A. conversion
and TAME selectivity over Amberlyst-15,
Amberlyst-15(wet) and Amberlyst XN-
1010 ion exchanged resins.
® . Amberlyst-15, I.A.A. conversion.

O : Amberlyst-15, TAME selectivity.

® . Amberlyst-15(wet), L.A.A. conversion.
o : Amberlyst-15(wet), TAME selectivity.
¥ . Amberlyst XN-1010, I.A.A. conversion.
7 . Amberlyst XN-1010, TAME selectivity.
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Amberlyst-15 Ea=12.36 kcal/mole,

Amberlyst-15(wet) Ea=12.46 kcal/mole,
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Amberlyst XN-1010 Ea=14.72 kcal/mole.

Nomenclature

TAME : Tertiary Amyl Methyl Ether

MeOH : Methanol

LILA. : 1so-amyl-alcohol

AHm : enthalpy changeof melting at the melting
point in Kcal.mol™

v . enthalpy change of vaporization at the
boiling point in Kcal.mol™

/s : enthalpy change of sublimation at 25°C in

Kcal.mol™'
Ea . activation energy (kecal/mole)
w . weight of catalyst(g)

W/F : Contact Time
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