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Nitrogen Compounds/
To Solve Planetary Boundary Issues

Theme 2. Recycling nitrogen compounds in wastewater to ammonia resource

Theme 2-2. R&D on ammonia recycling by separation and concentration
R&D of NH,* concentration processes by ion exchange membrane method

Presenter : Mitsuru Higa (Yamaguchi University(YU))
PM : Dr. Dr. KAWAMOTO Tohru , National Institute of Advanced Industrial Science and Technology (AIST)
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Target of Theme 2 for FY2029 : demonstration with a pilot plant with and enrichment on a
scale of 5~15 m3/d.

Position of YU:R&D of NH,* concentration processes by ion exchange membrane (IEM)
method

Target of YU for FY2029: :R&D of membrane material, module design and system
optimization program for NH,* concentration process by IEM method
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R&D of separation processes using ion exchange membranes for the
enrichment of the ammonium for the recovery as a resource

lon exchange membrane: 'aArTi Separation and concentration of trace

Selectively permeates only specific ions amounts of NH,* ions exists in
wastewater containing foulants with |,

vl

Electr
Cation exchange membrane  Anion exchange membrane high selectivity and high recovery rate |)
(CEM) (AEM)
NH Elzg?:;\éee Z;;;séiir\:; ’
4—|E| N 4 _
= N '
= '
EIDN
E] Fixed charges groups Fixed charges groups
Permselectivity for cations Permselectivity for anions
R&D ltems Selective separation of ions by electric force

* R&D of a system that can continuously recover and concentrate NH,* ions in water using an
lon exchange membrane
» Selective concentration of monovalent ions from a mixture of monovalent and divalent iens



Achievement(1) /\[ ¢

« A continuously selective concentration system of NH,* from model
wastewater was developed.
 Achieved 10.1 times concentration ratio and 98% of recovery ratio.

1stage ED 2 stage ED 3 stage ED
DC power ™ DC power ™ DC power -
3 continuous
ED system
Pump Pump
e
0.39L/h_ -
“ A0 TN srs)’rflo'l(')-N !
ppm T-N Conc.1 i ppm Conc. 2 l/ Conc. 3 \L
Model wastewater 4.82 L/h F s d . : 4"£L/h
4,000 ppm T-N= —— _— .. 1.920 673 81.3
4,000 i ppm T-N Dil. 2 ppm T-N 3 ppm T-
Conductive meter ppm T-N
Model water
The continuous operation achieved 98% recovery ratio from
10.1 times enrichment from 4,000 4,000 ppm T-N to 81.3 ppm T-N
ppm T-N to 40,400 ppm T-N. was achieved.




Achievement(2) Monov QQ

YAMAGUCHI
UNIVERSITY

Mo

 Monovalent ion selective membrane achieved 1/10 of Ca ion permeability.

Not only monovalent ions but also divalent ions such

\ . . as Ca?* are exist in wastewater
onovalent ion selective IEM

(MS-IEM) — The divalent ions must be removed for stable
operation because of formation of scale.
=] Monovalent ion selective IEM Standard IEM
= (MS-IEM) (Std-IEM)
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o 0.01 MNH(CI  0.01 M NH.CI ! o c 4t
ntiatsoldfon "9 01McaCl,  0.01M CaCl, 5§ Ca?* Dil. side 2 i e
Volume 500 Iml 1 500 [mL] 2 [ NHg Dil. side & il
Current ama:0.05A 0 ! ' : 0 ' ' ' ' l ’
Std-IEM CSE/ASE Astom Corp. 0 5 10 15 20 25 30 35 0 5 10 15 20. 25 30 35
MS-IEM CIMS/ACSST Astom Corp. ED time [Min] ED time [min]
Exp. data

St-EM (Jeunpus) 183 90 ==——T and Std-CEM was 1/10 5




Position in the project
R&D of NH,* concentration processes by ion exchange membrane (IEM) method.

Target for FY2029
R&D of membrane material, module design and system optimization program for
NH,* concentration process by IEM method.

R&D items

 R&D of a system that can continuously recover and concentrate NH,* ions in
water using an ion exchange membrane.

» Selective concentration of monovalent ions from a mixture of monovalent and
divalent ions.

Achievement

e A continuously selective concentration system of NH,* from model wastewater
was developed.

 Achieved 10.1 times concentration ratio and 98% of recovery ratio.

 Monovalent ion selective membrane achieved 1/10 of Ca?*ion permeability.






