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Abstract: Ammonia nitrogen can be effectively recovered from livestock manure waste, etc. by using the gas permeable
membrane technology. In this case, ammonia gas in the waste passes through the pores in one-side of membrane, impreg-
nated in waste, and then reach the opposite side of the membrane. The permeated ammonia gas molecules are captured and
recovered by acid (such as sulfuric acid) in the solution existing on the opposite side of the membrane. In order to improve
ammonia nitrogen removals in the inlet part, high pH should be maintained in the feed waste including ammonia nitrogen
to recover, which requires the cost of the chemical. To resolve this issue, previous studies tested various methods, for exam-
ple, utilization of cheap calcium hydroxide or aeration together with inhibition of unwanted nitrification. The gas permeable
membranes used for the recovery of ammonia nitrogen may be characterized, not only by proper heat and chemical resist-
ance, but also by hydrophobicity, allowing selective ammonia gas permeation through the hydrophobic membrane pores.
Future research should consider the relevant pilot or upscale processes using on-site wastes with various properties, and
identify the optimal design/operation conditions as well as economic feasibility improvement plans.
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Fig. 1. A schematic demonstration of removal and recovery processes of ammonia nitrogen from liquid waste (i.e. livestock
manure) by a gas-permeable membrane with hydrophobic pores, around which the solutions in the feed (left) and the recov-
ery (right) sides were controlled to have high and low pH ranges for ammonia and ammonium dominance, respectively; this
figure is modified from Daguerre-Martini et al. [8] and Darestani et al. [28].
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Fig. 2. An exemplary plot including ammonia removal ef-
ficiency from the feed side of a gas-permeable membrane
as a function of DLt/V |D: membrane diameter (m); L
membrane length (m); t: ammonia residence time in the
feed side (hr); V: volume of the feed side of the mem-
brane (m’)] values and overall mass transfer coefficients
ranging 10°-10*° my/s, which was calculated by Eq.(1)
[15].
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Figure 3. A schematic demonstration of the selective permeation of ammonia and the blocked permeation of water through a
gas permeation membrane with hydrophobic pores (left) and the non-selective permeation through hydrophilic pores (right);
this figure is modified from Daguerre-Martini et al.[8] and Darestani et al.[28].
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