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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 AIST:R&D of Adsorbents and Adsorption Technology for Selective NH,* Enrichment

Target of AIST for FY2029:Establishment of materials and basic processes for the pilot
demonstration of NH,* adsorption and recovery.
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R&D of selective ammonium adsorbent its utilization processes for the
enrichment of the ammonium for the recovery as a resource
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R&D Items

* Research and development of adsorbents that can selectively recover and
concentrate NH,* ions in water

» Basic design of a system to produce ammonia resources by using the adsorbents
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Achievement(1) lon-excha

desorption(AlIST)

« Adsorbent with selective adsorption NH,* by exchange with K*
« NH,CI solution is generated by passing KCI solution, enabling
separation from coexisting substances.
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desorption(AIST)

Adsorbent that can selectively adsorb NH,* even from wastewater
400 times recyclability, washing is considered for more improvement

Adsorption isotherms for NH,* ions Dependence of the amount of NH,*
from pure water NH,HCO, solution on number of cycles (column test)
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Achievement(2) Materic

desorption (Univ. Tokyc

« >60 MOFs synthesized and screened for NH,* adsorption out of
Reviewed 240 MOFs reviewed
 Several MOF candidates discovered (First time for MOFs)

Screening for resistant MOFs Screened MOFs (partially)

MIL-53(Cr) AITCS-2 PCN-333(Al) UiO-67-BIPY  MFM-303(Al)
MIL-101(Cr) DUT-5(Al) PCN-333(Fe) HKUST-1 Niz(BTP),
i ined MIL-53(Al) HP-DUT-5(AI) PCN-777(Zr) H,Q-HK NENU-3
Water-resistance examine MIL-53-NH,(Al)  DUT-67(Zr) SUMOF-7 Zn;IPA, NENU-5
HP-MIL-53(Al DUT-68(Zr LNnBTN kag-MOF-1 NENU-11
..ca. 240 (A @n .
HP-MIL-53-NH,(Al)DUT-69(Zr) Eug(OH)g(NDC)g Cug(Trz)q4 AmNaCr
. MIL-68(In) MOF-467 UiO-66 MOS-1 NH,[Zn(HCO,);]
Water—reSIStant MOFS MIL-68-NH,(In) MOF-808-Formate UiO-66-NH, MOS-2 LOF
MIL-125-NH,(Ti MOF-808-0OAc Uio-67 MOS-3 K-adp-Zn(ox
...ca. 120 2T _ P-2n(©)
CAU-1 PCN-222 HP-UIO-66 IISERP-MOF2  ZnBP-NH,
AUBM-1 PCN-223 HP-UiO-66-NH, Mn-MOF-74 ZrP
Affordable MOFS — AITCS-1 PCN-225 HP-UiO-67 Mg-MOF-74 ZrPOF-EA
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Zr(HPOy), of) zeolite (MIL-101(Cr)-TM)
VIR Qe (Wt%) : 6.83 e O
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< A | NH,[Nay :Cro 5 ,AL(HCO,),] AUBM-1 (In)
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Qe (wt%) | 0.04 - 0.04 | 021 u\e:ﬂii o 6
Kd (mL/g) | 0.78 091 | 425 g




| summary N

Position in the project
R&D of Adsorbents and Adsorption Technology for Selective NH,*
Enrichment

Target for FY2029
Establishment of materials and basic processes for the pilot demonstration of
NH,* adsorption and recovery.

R&D items

 Research and development of adsorbents that can selectively recover
and concentrate NH,* ions in water

* Basic design of a system to produce ammonia resources by using the
adsorbents

Achievement 1(AIST)

e Adsorbent that can selectively adsorb NH,* even from wastewater

400 times recyclability, washing is considered for more
Improvement

Achievement 2(Univ. Tokyo)
 Several MOF candidates discovered from 60 samples(First time for
MOFs) 7






