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Abstract — Catalytic hydrogenolysis reaction of CFC-12(gF;) was investigated over Pd catalysts supported on the acti-
vated carbons which were pretreated with alkali-acid and/or acid-acid in series. The Pd/C catalysts were characterized by ICP,
XRD, TEM, N, physisorption, and Hchemisorption. Minor metal components known as the side reaction catalyst in CFC-12
catalytic hydrogenolysis in the activated carbon were removed by consecutive treatment with NaOH-HCI and/or HCI-HF, HF-
HCI. The pretreated Pd/C catalysts showed higher hydrogenolysis activity and selectivity to HFGF32(@Gth the corre-
sponding untreated ones. It was found that the dispersions of the pretreated catalysts were improved and the sintering phenom-
ena were significantly restricted.
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Table 1. Catalyst codes used in the experiment

Catalyst code

Pd/C 1 wt% Pd on untreated carbon(Norit-RB-1)

Pd/C-NaOH-HCI 1wt% Pd on carbon treated with NaOH and HCI solution
Pd/C-HCI-HF 1 wt% Pd on carbon treated with HCI and HF solution
Pd/C-HF-HCI 1 wt% Pd on carbon treated with HF and HCI solution
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Fig. 1. Schematic diagram of catalyst characterization system.

1. Moisture trap 5. MKS Baratron absolute transducer 9. Gas chromatograph

2. Oxygen trap 6. Compact full range gauge 10. Programable logic controller
3. Mass flow controller 7. Electric furnace 11. Personal computer

4. Electric actuator 8. Quadrapole mass spectrometer 12. Turbomolecular pump
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Fig. 2. Schematic diagram of CFC-12 hydrogenolysis reaction system. 10 4
1. CFC-12 cylinder 7. Temperature controller
2. H, cylinder 8. Reactor 01 T - = . A P
3. N, cylinder 9. Water trap Time ()
4. Mass flow controller 10. Silicagel trap Fin. 3.C . f CFCA12 ] |
5. Preheater 11. On-line GC ig. 3. Conversion o -12 over various catalysts.
: (T=240°C, H,/CFC-12=6, WHSV=1.241}, P=1 atm)
6. Electric furnace 12. Pressure gauge
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Table 2. The results of elemental analysis for the catalysts used in the

experiment

Content of catalysts(wt%)
Catalyst code

Fe Mg Ca Si
Pd/C 0.094 0.34 0.3€ 0.35
Pd/C-NaOH-HCI 0.041 0.075 0.055 0.31
Pd/C-HCI-HF 0.022 0.052 0.030 0.18
Pd/C-HF-HCI 0.025 0.045 0.035 0.037
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Table 3. Characteristics of the catalysts used in the experiment

BET surface  Dispersion* Particle size**
Catalyst code

area(n¥g) (H/Pd),, (nm)
Pd/C 767.8 0.07 16.18
Pd/C-NaOH-HCI 785.0 0.49 231
Pd/C-HCI-HF 802.4 0.55 2.06
Pd/C-HF-HCI 883.3 0.72 1.57

*Dispersion was measured by pulse chemisorption
**Particle size was calculated for dispersion
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Fig. 5. XRD results of catalysts.
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Fig. 6. Transmission electron microscopes(TEM) of various Pd/C catalysts.
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