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Recovery of Nutrients from Urine Wastewater by Combination of Forward
Osmosis and Membrane Distillation
LIU Meng'*, HUANG Tuo'?, LI Ji-yun', WANG Cheng-wen'
(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. Graduate School at
Shenzhen , Tsinghua University, Shenzhen 518055, China)

Abstract; A combined forward osmosis and membrane distillation process was used to treat source-
separated urine. A continuous 48 h operation of the combined system was conducted and 1 mol/L sodium
chloride was used as draw solution in forward osmosis module. The treatment efficiency of the process was
discussed by analysis of system operating parameters such as membrane flux and material retention rate.
The results showed that, by adjusting the operating parameters of the forward osmosis and membrane dis-
tillation, the water transfer rate of the two sides could be matched, which guaranteed the smooth operation
of the system. The rejection rates of ammonia nitrogen, phosphate and TOC were above 90% . The aver-
age ammonia nitrogen, phosphate and TOC concentrations in the source-separated urine were (783 +16)
mg/L, (79.91 £3) mg/L and (208. 14 +33) mg/L, respectively. The concentrations of ammonia ni-
trogen and TOC in distillate were 46.2 mg/L and 7. 38 mg/L respectively. No phosphate was detected in
distillate water. Besides, the analysis of material conservation showed that ammonia nitrogen and total or-
ganic carbon accumulated in draw solution and distillate solution. So improving the performance of FO
membrane was the key to get high quality water.
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Fig.2 Membrane flux and water transfer rate of FO and MD
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Fig.3  Rejection rate of substances in urine by FO
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Tab. 1 Contents of three substances in feed and draw solutions
it i1 /| = R/ (mg - L™") [B#iREh (mg - L™')| TOC/ (mg - L")
d | VRN | MR | JEURHR | YRARTR | JFURH | MR4ER
1 769 1134 | 81.5 | 164.1 | 237.4 | 458.2
2 779 1060 | 74.1 | 154.3 | 224.3 | 321.3
3 762 1026 | 81.5 | 145.7 | 238.4 | 225.3
4 794 1222 | 80.8 | 158.0 | 210.6 | 246.8
5 804 1208 | 79.6 | 153.1 | 183.5 | 170.5
6 792 1370 | 82.1 | 158.0 | 154.4 | 167.7
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IR FURHR B R R XU BE 29 79 /L, T e A
WP A 155 me/L, Wekds 7iE—1%, F HAE6 d Y
AT B IR B R B BRI 22 R FO XY
TOC )M WO 22, A RS AT B sh BOK, 5
B BT R 3 s AL 80% , AR AX A
40% , K JFRHE T TOC 228 208 mg/ L, Y45 1
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Fig.4 Rejection rate of substances in urine by MD
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Tab.2 Contents of three substances in draw and distillate

solutions

i i) /R (mg - L") R (mg - L") TOC/ (mg - L™")
d | RIBOR | SRR | TRIBUTR | R R | TR | TR R R
1 154.6 7.6 7.9 — 12.2 1.3
2 269 17.3 11.3 — 18.8 2.9
3 422 26.4 21.5 — 26.6 3.7
4 527 36.0 29.4 — 32.7 4.6
5 665 40.7 35.5 — 36.3 4.7
6 811 46.2 | 48.7 — 37.3 7.4
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Fig.5 Conservation of matter for FO/MD system
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