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Abstract — Although forward osmosis desalination technology has drawn substantial attention as a next-generation
desalination method, the energy efficiency of its draw solution treatment process should be improved for its commer-
cialization. When ammonium bicarbonate is used as the draw solute, the system consists of forward-osmosis membrane
modules, draw solution separation and recovery processes. Mixed gases of ammonia and carbon dioxide generated dur-
ing the draws solution separation, need to be recovered to re-concentrate ammonium bicarbonate solution, for continu-
ous operation as well as for the economic feasibility. The diluted ammonium bicarbonate solution has been proposed as
the absorbent for the draw solution regeneration. In this study, experiments are conducted to investigate performance and
features of the absorption corresponding to absorbent concentration. It is concluded that ammonium bicarbonate solu-
tion can be used to recover the generated ammonia and carbon dioxide. The results will be applied to design and oper-
ation of pilot-scale forward-osmosis desalination system.
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Fig. 1. Forward osmosis desalination system; A: membrane module,
B: separation column, C: solution regeneration.
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Fig. 2. Experimental setup.

Fig. 3. Flowlines blocked by ammonium salts.
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Fig. 4. Concentration change by gas mixture absorbed in water, 1.5 M
NHHCOj3, and 2.0 M NH,HCOj; solutions.
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Fig. 5. Concentration change by gas mixture absorbed in 2.0 M NH,HCO;
solutions and 1.5 M NH,HCO; mixed with 0.5 M NH,OH.
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Fig. 6. Concentration change by gas mixture absorbed in water, 1.5 M,
2.0 M NH,HCO;, and 1.5 M NH,HCO; mixed with 0.5 M NH,OH.
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Fig. 7. Concentration of absorbent solutions divided by absorbent
water concentration.
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Fig 8. Performance of absorbent solutions expressed by ratio to
absorption performance of water.
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