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170~200°C, 14~25 MPa, S5.#H, SEAhi
Manaka et al. (2020)
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Himeda et al.(2012)
[/k3%1t£]80°C, 2.5 MPa H,/2.5 MPa CO,,
Kiats, IrfgiRfng, IR HTF
[B#7KZ%]60°C, /KBHE, IrER(AfRIE, IEHTF
Nakajima et al. (2019)
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Hollow spheres

373 473 573 673 773
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N. Toyama et al, J. Jpn. Inst. Energy (2016).
T. Umegaki et al, Inorg. Chem. Front. (2017).
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Cu, NH,*

@Cu, NH,—CO, gas

\f\\ @Cu, NH,* — bubbling

@Cu, NH,*, CO, Parallel

Transmmitance [a.u.]

Cu, NH,*, CO, Parallel (after)

FES
T PRAIBE R
1750 1650 1550 1450 1350 0.05 g-sample, 0.5 MPa Ar, 5h, 323K

Wave number [cm™]
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Qil Ar* etching Cu

droplet [min] [Mol%] [mol%] [mol%]
DDN 0 20 93.8 4.1
5 06 946 4.8

10 1.8 96.2 1.9

DD 0 1.1 934 5.5
5 04 97.0 2.6

10 09 90.6 8.5

DDA 0 1.4 87.8 107
5 1.2 942 4.6

10 1.2 87.7 11.1

160

120 -

80 -

40 |

Urea yield [mg/g-sample]

DDN DD DDA
Qil droplet

SCALIE SR
0.05 g-sample, 0.5 MPa Ar, 5h, 323K
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N [mol%]

NH; [mL] dry temp [K] Ar" etching [min]
2.5 373 0
5

10

12.5 373 0
5

10

473 0

5

10

25 373 0
5

10

6.1
3.5
6.9
10.7
4.6
11.1
8.1
6.5
1.2
3.9
7.8
2.2

R N, . U — N
S N B~ O
o O O O

Urea yield [mg/g-sample]
A O O
o O O

N
o O

® @373Kdry
m473 K dry

12 16 20 24 28

NH; aq. [mL]
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0 51015202530354045
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Temperature [K]
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WIEER DA DR (2)

10 .
1 Cu@z3K)  cu(373K)
T El
a ©
=3 ©
()] O
?) 01 @ o -'(;Cg
P £
> :
0.01 | 2
0.000 0.050 $100 0.150 0.200 R
0.001 A
Absorption Weight(wt%) 1750 1650 1550 1450 1350

Wave number [cm™"]

FIALIE : 0.1 g-sample, 1 MPa H,, 373 K, 30 min
I © 0.1 g-sample, 1 MPa H,, 3h, 323, 373 K
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e—mail nubic@nihon—u.ac jp
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