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Development of Highly lon-conductive LDH Electrolyte for All Solid-state AFC

Hirohisa, Yamada

3,400,000
- NO3-  Mg(1D)-AICIID) (LDH)
(AFC)
NO3- 18.8 kJ/mol  OH
OH- 120
60 H2-02
LDH
LDH
Mg 2 LDH Mg 2
Mg LDH
NO3-
AFC

We report herein the new one-pod synthesis method named Decarboxylation-Urea
method of layered double hydroxides (LDHs) as electrolytes offer Alkaline Fuel Cells (AFCs). Zn-Al
LDHs were prepared by decarboxylation-urea method, and their ionic conductivityies were investigated
using electrochemical AC impedance method. Zn-Al LDHs were successfully synthesized at a solution
concentration of [Zn2+: AI3+: Urea] = 2: 1: 9 ([AI3+] = 0.05 mol L-1) under Ar atmosphere. In this
method, regardless of the concentration ratio of precursor solution were changed, the prepared LDHs
were composed same metal cation ratio which is Zn2+/A13+ = 2_ Additionally, this synthesistic method
could obtain M2+-Al3+ LDHs (M2+ = Zn2+, Ni2+, Co2+, Mg2+) intercalatedof almost single inorganic

anionic species such as N03-, CI- and S042- under Ar atmosphere, demonstrating its versatility.
Consequently, NO3-type Zn-Al LDHs showed the highest ionic conductivity was 18 mS /cm-1 at 80 oC
under 80 % relative humidity.

AFC LDH



1965 AFC 50
CO2
AFC
NASA 11 AFC
(PEFC) NASA
Nafion® PEFC
PEFC
Pt
Nafion®
800C
AFC AFC
Pt
60°C
OH-
CO2
1801 Humphry Davy 200
PEFC
PEFC
CO2 1000C
PEFC AFC
NO3- Zn(ID)-Al(lIl1) LDH AFC
NO3-  Zn(I)-Al(Ill) LDH
NOs  Zn(ID-Al(ll) LDH
LDH AFC i) CO;
(COs*) LDH i)
(OH) pH LDH
( ) i)
i) COs* LDH
3 AFC COz*
CO32'
CO, COs” LDH
pH CO2
LDH
CO; LDH
XRD CO; LDH
CO32'
i) LDH pH
pH LDH
18°C 5.2x 10%g/L
LDH
LDH iii)
LDH

AFC



NOs  Zn(ID-Al(lll) LDH
NOs COz> Br CI- SO
1 LDH
NOs  zZn(l1)-Al(Ill)  LDH
(2 :Co, Ni, Mg, etc., 3 :Al, Ga, etc.)
Zn(I)-Al(I11) ~ LDH
M Il —M LDH - M2 (NOs)z M3 (NO3)s
Uea [M¥*]=015M [M?:M3:Urea]
120°C 850rpm 24 Ar
75°C
XRD
TG DSC LDH ICP
NOsz  Zn(1)-Al(l11) LDH
i)CO2 LDH COs?
COs> LDH
i)
LDH pH pH
LDH
H=10 Al OH LDH Zn0O
NOsz  Zn(ID)-Al(II1) LDH
(2 :Co, Ni, Mg, etc., 3 : Al, Ga,
etc.) 2 Co Ni Mg M-Al
LDH CO3s2 NOsz CI- SOz
LDH
Znz+ LDH NOs- LDH
18 S/cm
Mg 2
Zn
Mg NOs- LDH
NOs-
NOs- LDH OH-

-iii)

AFC



11 0
LDH AFC
89
2021 2022
NO3- Mg-Al LDH
31 MRS
2021 2022
Mg-Al LDH
2021
2021 2022
LDH
88
2020 2021




30 MRS

2020 2021
AFC
9 JACI/GSC
2020 2021
LDH
87
2019 2020
87

2019 2020




o Kasumi Morishita, Hirohisa Yamada, Yusuke Okamoto, Yuya Kitaguchi, and Katsumi Katakura

Studies on Electrochemically Co-precipitated M2+-Al (M2+ = Mg2+, Co2+, Ni2+ or Zn2+) Layered Double Hydroxides Thin Films

10th Asian Conference on Electrochemical Power Sources

2019 2020
o ’ ’ ’ ’
AFC
60
2019 2020

o Y. Taniguchi, H. Yamada, K. Maeda C. Sakai, and K. Katakura

Development of Highly lon-Conductive Layered Double Hydroxide As Electrolyte for Solid-State Alkaline Fuel Cells

236th ECS Meeting of The Electrochemical Society

2019 2020







