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Abstract— Adsorption equilibria for ammonia-expanded graphite impregnated with manganese chloride and nickel chlo-
ride systems were experimentally studied. The equilibria were modelled by a two-patch heterogeneous system in which
each homogeneous patch was described by the Fowler-Guggenheim adsorption isotherm. A method was also developed
for calculation of adsorption enthalpy from the isotherm information. The model was found to approximately describe the

adsorption isotherm and enthalpy.
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Fig. 1. Experimental apparatus.
1. Adsorption cell
3. Temperature indicator
5. Pressure transducer
7. Ammonia bomb

2. Oven

4. Data aquisition

6. Ammonia reservoir
8. Expanded graphite
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Table 1. Parameters for adsorption isotherm

Adsorbent w n” 10 2mol/g f, A, bar Uy, J/mol U, J/mol oR K
MnCl, 0.6 207 0.14 2.00x 10" 2.20%10 8.0x10* 3.5%x 10 1400
0.4 2.90 0.18 2.00% 10" 2.00x 107 8.0x10* 3.5x10* 1400
NiCl, 0.6 1.80 0.60 2.25x 10" 6.00x 10 9.0x10* 2.0x 10 700
0.4 2.65 0.60 8.00x 10" 5.00% 107 9.0x 10* 2.0x 10 700
1.2 Table 2. Comparison of model calculation with data[10]
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Fig. 2. Comparison of calculated values with experimental adsorp-
tion isotherm for ammonia-nickel chloride systems(w=0.6).
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Fig. 3. Comparison of calculated values with experimental adsorp-
tion isotherm for ammonia-manganese chloride systems(w=0.4).
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Metal chloride Adsorption model
Caloric method
w=0.6 w=0.4

MnCl,(0-1) -86 -90 —84.202
MnCly(1-2) -38 - 44 -171.019
MnCL(2-6) —48 —48 ~47.416
NiCla,(0-1) -90 -91 - 89.810
NiCl,(1-2) -92 -93 - 79.515
NiCL(2-6) -56 -55 -59.217
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: preexponential factor in adsorption isotherm constant
: enthalpy

: adsorption isotherm constant

: pressure

: gas constant

%Y R I >

: temperature

U, : adsorptive potential

: surface fraction

: amount adsorbed per mass of adsorbent

=]

: amount adsorbed at completion of a monolayer per mass of ad-
sorbant
q. :isosteric heat of adsorption
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w :mass fraction of salt in adsorbent

I1 :spreading pressure

o :interaction parameter between adsorbed molecules
0 : fraction of surface covered by adsorbed molecules
C :area per molecules

SH&X}

i :number of homogeneous surfaces
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