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Abstract: The synthesis of 1,1-difluoroethane from acetylene as a function of HF/acetylene ratio, contact time and reaction temperature was studied
on a fluorinated 7 -~AbQOs. The fluorination of 7 -Al:O3 was treated with pure HF gas at high temperature. The crystallinity, the porosity, and the
acid properties of the prepared samples were examined using XRD, the nitrogen adsorption, pyridine-IR and ammonia-TPD respectively. The activity
was enhanced by further fluorination of alumina. The fraction of 1,1-difluoroethane was obtained above 90% at reaction temperature of about 200 C.
The ratio of 1,1-difluoroethane to vinylfluoride over fluorinated ¥ ~Al0s catalyst was increased with the mole ratio of HF/acetylene and contact time,
and was found to be the highest ratio at reaction temperature of 210 C.
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7. N flowmeter 13. Furnace
8. CoHp flowmeter 14, Reactor

. HF storage tank
2. HF vaporizer

3. Manometer 9. Nz cylinder 15. Temp. controller

4, Pressure regulator  10. C;H, cylinder  16. NaOH solution

5. Fan 11. Dryer 17. Product sample port
6. Thermostat bath 12. C;H; purification

Figure 1. Schematic diagram of reaction apparatus.
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Figure 2. Comparison of XRD characteristic peaks over various
catalysts.
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Table 1. Surface Area and Mean Pore Diameter over Various
Catalysts.

BET surface Micropore  External  Mean pore

Sample area area surface area  diameter
(m%g) (mg) (m¥g) (nm)
7 -AbOs 202 1 191 1476
7 —~Al(OH).F 225 3 222 1395
7 -AlF3(A) 28 5 23 1393
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Figure 3. Ammonia-TPD spectra over various catalysts.
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Figure 4. IR spectra of pyridine adsorbed into various catalysts.
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Figure 5. Effect of reaction temperature on conversion and

product distribution over AI(OH)F (Cat. amount: 35 g, HF: 36
cc/min., C;He : 20 cc/min.).
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Figure 6. Effect of reaction temperature on conversion and
product distribution over AlFyB) (Cat. amount: 35 g, HF: 36
cc/min., CzHz © 20 cc/min.).
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Figure 7. Effect of reaction temperature on conversion and

product distribution over AlFy(B) (Cat. amount: 35 g, HF: 42
cc/min., CoHz @ 14 cc/min.).
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Figure 8. Effect of reaction temperature on fraction ratio of
HFC-152a to vinylfluoride over AlFs(B).
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Figure 9. Effect of contact time on product composition over
AlF3(B) (Reaction temperature: 250 C, mole ratio: 2.2).
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