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Abstract

Chemical heat pump is a system to upgrade the low
level energy such as industrial waste heat and solar
energy by using coupled endothermic and exothermic
chemical reactions. Dehydrogenation of 2-propanol can
absorb heat near 80°C and is transformed into acetone
and hydrogen.  Hydrogenation of acetone can liberate
heat near 200°C. Dehydrogenation of 2-propanol is
difficult around 80°C because AG has positive value, but
dehydrogenation reaction in liquid phase can overcome
this problem because vaporized acetone and hydrogen can
be rapidly eliminated.

In this work, dehydrogenation of 2-propanol was
investigatcd in liquid phase with Raney nickel catalyst.
The energy efficiency of the chemical heat pump was
estimated by computer simulation.

1. A2

ety @ HEE A wkse FE uEE ol g AL
2] AURAE B+ Uk "oy Fhold UR UGS o3
3 d& WA= Ala”olt). ol 3 lgg o] &Y
d HEE= FAFAAN Y&EHE sHdoln} Hgd, ANEEH
T2 A& ouxg ol&3tn AAsl=d o K-&31A
AHgElol ™ 4 gloh 3t dEZE ol AuE A
2ol giAlgt HZolE o] 7179 Algol wiel Mt g
A7t B, 48, 03, SUdFAoM AP ¢l
t}. 3 % 2-propanol3} acetoned] Wade} 43 whg
£ o] &3t AAWE TlE uhE AlAE] v W o
A dg F+Y 5 3 HEAgol mf FHol My @Y=
o Y tgogM ulf FYBI el I EeMt o
HolA s Azt 9ot o] AJAHE 2-propanold] ¥
G433 BgE o83 80C ZAHAM d& F3taL acetone
o] 48 uhE-& ol &3] 200C ZAMoM €& Y&Ych
2-propanol?] & =43} 3o tis] AG Ztol JolF: o
o] ZE7t 192°Colddl X HolEg 80C ZAHAAN d&
F43t= 2-propanole] ®443 9182 acetoned 4%
R Ay o g ol olg o] &S &Kol Meio|
"esicth ol olfZ A2oME Hgo] w2 MUY ¢
HXo] o AZHE AMEH 4 &= UL Fojy sgol
of -9 &9 3jct.

] 2ol 4] 2-propanololl thyt © 43} kgl iyt g7
= 60dt] 47 Mears®} Boudartso] nickel boride &wf

1085
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4 dch.
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AG 3.3 Kcal/mole
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Table 1 Chemical heat pump design specififcation
dehydrogenation reactor distillation column hydrogenation reactor
input output input output input output
top bottom

acetone(mole) 19.36 200.0 200.0 | 187.36| 12.0 187.36 7.36
2-propanol(mole) | 980.0 800.0 800.0 | 12.64 | 788.0 12.64 | 192.64
hydrogen(mole) 120.0 300.0 300.0 | 300.0 0.0 300.0 120.0
temperature(°C) 80.0 78.0 78.0 59.0 83.0 59.0 80.0
pressure(atm) 1.0 1.0 1.04 1.04 1.04 1.0 1.0
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Table 2 optimum distillation condition
3 389 4 34
239 + 2%
% o9 790 mmHg]
2% top 59 'C
bottom 83 C
2 ¢¥ H 4
(reflux ratio)
3 7% 1000 mole

f1o] 22& 72 BARY A= ofefet rl

Table 3  distillation results
23 |top product | bottom product
acetone 0.2 0.94 0.015
2-propanol 0.8 0.16 0.985
A 1000 mol¢ 200 mole 800 mole
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