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Abstract

This study was conducted to improve the operating conditions of an adsorption tower filled with potassium impregnated acti-
vated carbon for high hydrogen sulfide capture capacity. Heat treatment modified the surface properties of activated carbon,
and ultimately determined its adsorption capacity. The activated carbon doped with potassium showed 57 times more adsorp-
tion at room temperature than that of using the raw adsorbent. It is believed that uniform pore formation and strong bonding
of the potassium on the surface of carbon contributed to the chemical and physical absorption of hydrogen sulfide. The SEM
analysis on the surface structure of various commercial carbons showed that the modification of surface properties through
the heat treatment generated the destruction of pore structures resulted in the decrease of the absorption performance. The
pressure drop across the activated carbon bed was closely related with the grain size and shape. The optimum size of irregu-
larly shaped activated carbon granules was 2~4 mesh indicating economical feasibility.
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Table 1. Human Hazards according to Concentration of Hydrogen Sulfide[S-6]

Concentration

(ppm)

0.3 3~5 20~30

100~300 700 ©]*

Hazards Smell detection  Unpleasant smell

Lung irritation, tolerable but
accustomed to smell

Risk of paralysis and suffocation
within 2~15 m of exposure

Immediate respiratory
arrest, suffocation death

Table 2. Properties of Activated Carbon Adsorbents

A B
Shape "
Size (mesh) 4~8
Apparent density (kg/m’) 540 570
Porosity 0.52 0.50

Irregular square

(reagent grade) Irregular square

4~8 (Assembly type) 3~6
480 520 500
0.49 0.54 0.58

Irregular cylindrical Irregular square Irregular square
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Table 3. Adsorption Heating Test Conditions

Conditions Value

Particle size (um) 297~420
Temperature (C) 25
Inlet gas conc. 02 (%) 21
(N, Balance) H,S (ppm) 250
Adsorbent loadings (g) 0.1
Relative humidity (%) 35
Total flow (cc/min) 400
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Figure 3. Pressure drop coefficient calculation position by fluid flow.

of adsorbent (g), X: mass of adsorbate (g)
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Table 4. Adsorption Capacities of Activated Carbon

Adsorbent Raw Coating Heat
A 0.00062 0.035732 0.0138
B 0.00031 0.00312 0.01247
C 0.00047 0.02496 0.01963
D 0.01038 0.00249 -
E 0.00004 0.00006 -

3 coating/raw

0 heat/raw

=
2
=
b
g —
g adsorbent  coating heat
’2 A 57.52 22.22
g 40r ? B 1004 4016
®
£ § % C 32.02 42.02
£ ] % D 0.24 -
£ . /
i ?_P 20 % E 1.00
&< 7
ok %
- &
0 % . . =
C D E

Figure 4. Ratio of adsorption of activated carbon to adsorption of
modified activated carbon (Experimental condition : H,S 400 ppm, O,
21%, R.H. 0%, catalyst loading: 1.5 g).
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Table S. Characteristics of Pressure Loss by Adsorbents Type

A B C D E

CR2 (KL * 0/2) 17,538 4,086 3,010 3,237 983

Flow velocity through 200 mm adsorption bed (V m/s) 0.56 1.25 1.40 1.35 2.45
Pressure loss in 200 mm adsorption layer (AP Pa) 1,100 1,180 1,180 1,180 1,180
Pressure loss coefficient per 1 m (K 1/m) 29,600 6,897 5,080 5,464 1,659
CR2 = Kjpis * 0/2 17,538 4,086 3,010 3,237 983
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