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Removal of Hydrogen Sulfide using Reticulated Polyurethan Carrier in Biofilter
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Abstract — In order to assess its capability as biofilter bed material under variable conditions of two parameters (inlet
gas concentration and inlet gas flow rate), reticulated polyurethan was applied to remove hydrogen sulfide via a biolog-
ical process. We detected a maximal elimination capacity (critical loading rate) of 488.3 (330.1) g-H,S/m>hr, when
reticulated polyurethane was employed as supporting material of biofilter. This study show that the application of retic-
ulated polyurethane carrier might be a favorable choice as a packing material in biofilter for the biological removal of
hydrogen sulfide.
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Fig. 1. Schematic diagram of biofilter system for hydrogen sulfide
removal.
1. Biofilter reactor
2. Check valve
3. Water pump
4. Nutrient tank

5. Mass flow controller
6. Mixing chamber

7. Air compressor

8. Target gas generator

Table 1. Characteristics of experimental matrix of biofilter

Characteristics Reticulated polyurethane foam

Chemical composition C,O,N
Surface area (m?%/g) 367.5
Porosity (%) 80
Packing density (g/cm?) 0.228
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Table 2. Operating conditions of biofilter

Operating parameter Operating conditions

Bed volume (L) 0.8
Kind Reticulated polyurethane foam
. Weight (g) 103.1
l(:?g;g Volume (cm?) 452
Packing ratio (%, v/v) 563
Particle size (cm * cm * cm) Ix1x1
SV* (1/h) 120~720
EBCT™ (sec) 60~5
Inlet air flow rate (L/min) 1.6~4.8
Temperature in bed (°C) 25~35
Initial inlet H,S concentration (ppm) 25
Maximum inlet H,S concentration (ppm) 750~1,000

SV space velocity
*EBCT: empty bed contact time
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Fig. 2. Hydrogen sulfide removal pattern at constant air flow rate
and varying inlet concentrations using three different packing
materials. Inlet flow of 4.8 L/min and SV (space velocity) of
360/h, and then the inlet H,S concentration was increased in
weekly increments, from 25 ppm to a final value of 1,000 ppm.
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Fig. 4. Inlet load vs. elimination capacity of hydrogen sulfide in vary-
ing media.
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