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The Application of Membrane Contactors for Ammonia Recovery 

from Pig Slurry 

Agata Zarebska, Knud Villy Christensen, Birgir Norddahl 

 Institute of Chemical Engineering, Biotechnology and Environmental Technology, University of Southern Denmark Odense, Denmark, Niels Bohrs Allé 1, 

DK-5230 Odense M, Denmark  

An increased livestock population centered on relatively small land   poses a 

great risk of nutrients surplus release to 

the environment leading to pollution of 

water streams and air (1). Solid liquid sep-

aration of animal wastes together with 

membrane contactors (MC) is a technique 

to avoid excess load of nutrients by ena-

bling better distribution and to mitigate    

environmental impact in regions of con-

centrated animal production (2). This 

study evaluates the feasibility of MC at different temperatures (30 0C and 50 
0C) and feed flow rates (4 l/min and 8 l/ min) using effluents from three dif-

ferent types of separation units: decanter centrifuge, screw press, AL-2 sys-

tem (flocculation with gravity belt filter followed by screw press).  

The following conclusions can be drawn from the results of the experiments 

in this study: 

♦ Increasing temperature from 30 0C to 

50 0C doubled overall mass transfer of 

ammonia 

♦ Increasing feed flow rate had negligible 

effect on overall mass transfer of am-

monia 

♦ No significance difference was found 

between manure effluents with different 

dry matter content but similar particle 

size distribution, meaning that pre-

processing of manure has little influ-

ence on overall mass transfer of ammonia 
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The experimental set-up is shown schematically in Fig.1. The membrane 

used was a tubular polypropylene membrane with an average pore size of 0.2 

µm, porosity 70% and an inner diameter 5.5 mm (Microdyn MD 020 TP 2N). 

The feed was supplied to the lumen side and, the strip solution to the shell 

side. The streams flowed counter currently through the module. To avoid 

larger particles blocking the membrane 

tubes, the feed was first sieved through an-

alytical sieves with pore size 0.355 mm 

and 0.125 mm. To ensure a large quantity 

of free NH3 this filtrated slurry was added 

a 5M NaOH aqueous solution to increase 

the pH to 11. As stripping solution, 0.5 M 

H2SO4 was used. The ammonia concentra-

tion on the feed side was measured using a 

standard Kjeldahl distillation unit (Kjeltec TM2100, Höganäs, Sweden) and 

back titration (APHA Standard Method 2005). On an acid side ammonia was 

determined by Dr. Lange ammonium kits and a digital spectrophotometer.         

 

 

 

 

 

 

 

 

Fig. 1. Scheme of the MC experimental set-up: 1: feed reservoir; 2: acid reservoir; 3: balances; 4: membrane pump; 5: 

centrifugal pump; 6: IFC 100 Krohne Mag flowmeter; 7: Platon Bobbin flowmeter, 8: 3-way valve; 9: heat exchanger; 

10: pressure gauge; 11: thermometer; 12: PP membrane (PP, MD020TP 2N) Microdyn-Nadir Gmbh (Germany) 

The effect of temperature on the mass transfer of ammonia has been investi-

gated. As was reported for digested ma-

nure pre-treated with ultrafiltration by du 

Preez et al. (3) temperature has a more 

pronounced effect on mass transfer of am-

monia at pH higher than 10 due to a sharp 

increase in free ammonia thus increasing 

the volatility of ammonia. From Table 1, it 

is clear that by increasing the temperature 

from 30 0C to 50 0C, an increase of Km 

close to a factor of 2 is observed, with no significant difference between the 

different manure effluents. The influence of temperature is in agreement with 

Preez et al. (3), who reported km 24.9 x 10-3 m/h at 25 0C and km 62.1 x 10-3 

m/h at 55 0C. However, those values are 

twice as high as those found in this study. 

Ahn et al. reported that suspended solids 

content has an inhibitory effect on mass 

transfer in MC ammonia stripping (4). The 

manure used in this study varies in dry 

matter content (Table 1), but has similar 

particle size distribution due to prior siev-

ing.  

Based on the obtained results it seems that particle size distribution has larger 

influence on ammonia mass transfer than does suspended solids content. In 

agreement with Semmens et al (5) this study also found, that doubling the 

flow rate of feed solution from 4l/min to 8l/min, had negligible effect on the 

mass transfer for all separated manure.  

Unit separation DM% Particle size 
Km [m/h] x 103 

4 l/min, 30 0C 8 l/min, 30 0C 8 l/min, 50 0C 

Decanter centrifuge 2±0.1 <100 µm 17 ±2 18 ± 3 30 ± 7 

Screw press 3±0.15 <100 µm 17 ±5 16 ±5 30 ±2 

AL-2 system 1±0.05 <100 µm 15 ±4 19 ±2 28 ±4 
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