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Abstract : Chemical heat pump is one of the energy conversion technologies, which enables to

use waste heat as a source of high grade heat. In 2-propancl/acetone system, the

dehydrogenation of 2-propanol is an endothermic(heat absorption) reaction, and can be used to

generate hydrogen because 2-propanol can be converted to acetone and hydrogen at low

temperature(about 8TC) using catalyst. For the dehydrogenation of 2-propanol 5% Ru catalyst

based on activated carbon is the best one at the reaction temparature of 83C.
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Fig. 1. Schematic diagram of 2-propanol
dehydrogenation apparatus
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Fig. 2 Reactivities of dehydrogenation of 2-
propanol
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Table 1. Catalytic reactivitie of dehydrogenation
reaction

x u (V8% (ﬁﬁﬁ‘f@? Wz
® g.cat

1%Ru/A.C 1 1.1x10? | KIER
1%Ru.3%Pt/A.C| 1 3.8x102 ”
3%Pt/A.C. 1 2.0x10 g
2%Pt/A.C 1 1.3x10? g
5%Pt/A,C 1 2.9x102 | Strem
1.5%Ru/A.C 1 4.2x10? | KIER
2%Ru/A.C. 1 5.2x10? g
5%Ru/A.C. 0.1 2.36x 10° | Fluka

” 0.05 | 4.52x10° | KIER

2 0.025( 3.92x10*| ~
5%Ru/A.C. 0.1 3.92x103 | ~
Cu-0203 1 4.9x107" | Engelhard
Cu-1808 1 2.23x10 | Engelhard
Raney nickel 1.35 | 4.15X%10? | Aldrich
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- Fig. 3 Reactivities related to the loading of 5% Ru/A.C.
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Table 2. Formation of by-product

N i EAAE B S 2 (g molhr.g.cat)

- CH, CzHs CaHs
1%Ruw/A.C. - - 9.0x10*
1%Ru3%Pt/A.C. - 44x10% | 11x10°
3%Pt/A.C. - 1.0x10% | 3.7x10?
5%Ru/A.C. 1.0x104 50x10%{ 7.0x10*
Roney nickel - - 10x 10+
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nickel ¥ FHUE Zuiel Aol FAHES
e ol Agieh

WFzols] A4ole BEoz ALY A4
S Ued TRl Agse BLolE A4
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Table 3. Surface area changes of catalysts
before and after reaction

« | EI[EI. -
(nifg) | {nilg)
1%Ru/A.C. 2,208 2,573 | KIER
1%Ru/.3%Pt/A.C. 1,450 1,491 ”
3%Pt/A.C. 1,361 1,003 ”
2%Pt/A.C. 1,350 2,120 ”
5%Pt/A.C. 1,274 1,594 | Strem
1.5%Ru/A.C. 1,347 1,158 | KIER
2%Ru/A.C. 1,623 1,393 | KIER
5%Ru/A.C. 815 805 | Fluka
5%Ru/A.C. 1,061 1,480 | KIER
Cu-0203 149 Engelhard
Cu/1808 39.3 Engelhard
Raney nickel 80~100 Aldrich
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Fig. 4 SEM and Ru mapping of 5% Ru/A.C.
before the reaction
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Fig. 5 SEM and Ru mapping of 5% Ru/A.C.
after the reaction
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Fig. 6 EDAX analysis of Fig.4
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Fig. 7 EDAX analysis of Fig.5
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