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It is no doubt that we need an energy storage system for the road to a low-carbon society. We focused on Mg:N: as an energy
storage material. Mg:N: is solid at room temperature and readily reacts with water to generate NHs. Therefore, in this study, we
focused on generation of Mg:N: by nitridation of MgO via atmospheric dielectric barrier discharge (DBD) at room temperature.
Unlike the conventional NH; generation process, our method doesn't emit CO: and doesn’t require high temperature and

pressure. Furthermore, since Mg:N: is chemically stable under dry condition, it is suitable as an energy storage material. In this
paper, the effect of nitridation of MgO was investigated by using pure nitrogen and mixed gas of nitrogen and hydrogen as the
background gas. Under the latter condition, we achieved 14 times higher nitriding efficiency than the former. Our approach will

contribute to energy storage problems.
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Fig.1 Energy circulation using magnesium.
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Fig.2 Experimental setup for nitridation of MgO via DBD.
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Fig.3 Changes in the average NH.' concentration with different
pre-heating temperature. Pre-heating time is 5 and 10
minutes, respectively.
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Fig4 Changes in the average NH:' concentration with different
proportions of hydrogen in the background gas.
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Fig.5 Changes in the average NH: concentration when the
vacuum was last applied or not at different proportions of
hydrogen in the background gas.
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Fig.6 Changes in the average NH. concentration with different
temperature of water electrode.
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Fig.7 Changes in the average input power with different
temperature of water electrode.
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Fig.8 FT-IR spectra of MgO particles without pre-heating.
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Fig.9 FT-IR spectra of MgO particles pre-heated. (pre-heating
condition is 200C, 10 min)
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Fig.10  FT-IR spectra of MgO particles treated by DBD under the
pure nitrogen.
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Fig.11 FT-IR spectra of MgO particles treated by DBD under the
mixed gas of nitrogen and hydrogen.

ZHRLT LT, FLIRICE D0 OSWREIC 22 5 & b
N5, 612, BEREIHFIET 2 TR OEREGH ]
BE7Ze X BOEE T8 (XPS) 12X 1, LB OR)E,
BLO 2B TN T VBT OWEEERTHZ &
bMEITRETHA).

4. R

AETIEET, BIb~ 7 237 4 F KT 500
BIHE O 21T o 72, Z0H, WRAAZMERL L
7 E L EFRRKEREN A (8FE95%, KFE5%) &L
78a E T b~ 7 A v A RTSxT b &2 LALER
ROBES 21T o 72, EBRE R H1E, BFEKRRET
AFFR T O S DHMERF IR T ORI TR 1445
DEEIE SNz, KEBOREZLII LTI, 5



RAEFEEN) TIEEZHCZERTICBT 57 2= 7 IR AR (B Hhs)

HADKEFZDOE AT L A LEEL T, BFAkE
RETADEETIEZDORENPRENEV ) FHERIEDS
N7z, LoT, WRAAERZKFRETAEZHHT 5
CETE Y RUBETER A 4 v R R ST TS
A BAVE DR SN DS, TNSDA F v G
A Z FALFE RO FEREE B L O 4 v R o &
B AIKIRAEE T 5 L EZ OND. KZICFTIR &
FAWTELY 7 AT ADERZFMHL L) E L
5, 7T A ECALE R O BURL & LB OB O A S
MVETRERECIZR SN A 572

REFEL, FEMROMERCH Y, SRR FE
FAEL SV T2 E->Tw v, LeL, 792330
RS EZLEEL I EICLY, 7T A LLE
DORIFH R T B Z LIS L7z, S 5%igensss
By sz ET, ERLLNVICERET 2 eI+ 0%
AbNb.

B iE

AHF22 1% ISPS BHIFE 16H06790 DB EL % 521 72 b @
TY. Fio, BELERFELSR R - S TR
OMNERTBY T3, BEEHHLET.

SEH

1) T. Yabe, S. Uchida, K. Yoshida, K. Ikuta and T. Okamoto : An
overview of Entropia Laser Initiative. AIP Conference
Proceedings 830 [21] (2006) 21-30

2) T.Yabe, S. Uchida, K. Ikuta, K. Yoshida, C. Baasandash, M. S.
Mohamed, Y. Sakurai, Y. Ogata, M. Tuji, Y. Mori, Y. Satoh, T.
Ohkubo, M. Murahara and A. Ikesue : Demonstrated fossil-
fuel-free EnergyCycle using magnesium and laser. Appl. Phys.
Lett., 89 (2006) 261107-1-261107-3

3) KE %, MR L— LT L o
7). L—H—Hf7E, 34 (2006) 408-413

4)

5)

10)

11)

12)

13)

14)

203 (55)

K F TR AL LW =% o EAET RS
AIVF—H A1 7). J. Plasma Fusion Res., 83 (2007) 578-582
S. Zen, T. Abe and Y. Teramoto : Indirect Synthesis System for
Ammonia from Nitrogen and Water Using Nonthermal Plasma
Under Ambient Conditions. Plasma Chem Plasma Process, 38
(2018) 347-354

ANEHIHE DT ST K BRI & . MR,
36 (2015) 583-588

H 22, mfgHek, PRI, mhae g2yt
AR T BT T AXMBORR. BHEFRWLE 12
(1994) 277-283

M. Haneda, K. Kato and S. Sakai : Evaluation of Physico-
Chemical Properties of Magnesium Oxide. Annual report
Advanced Ceramics Research Center Nagoya Institute of
Technology, 5 (2017) 44-51

FHFHANT © AL~ 7 4 27 212 BB
WEZERTSEd T 545 1%, 1977

ek stHe, BIAME 79 A~ 82 & % Ti-6A14V &
EORMMAHE. BEIE, 42 (1992) 650-656

N. Sugimura, A. Furuya, T. Yatsu and T. Shibue : Formation of

R

Ammonium Ion Adduct Molecules in Positive Direct Analysis
in Real Time (DART) Ionization Mass Spectrometry. J. Mass
Spectrom. Soc. Jpn., 62 (2014) 25-27

K. Itatani, A. Kishioka and M. Kinoshita : Properties of
Magnesium Nitride and Related Compounds. Gypsum &
Lime, 1994 (1994) 202-210

J. Wu, H. Yan, X. Zhang, L. Wei, X. Liu and B. Xu :
Magnesium hydroxide nanoparticles synthesized in water-in-
oil microemulsions. Journal of Colloid and Interface Science,
324 (2008) 167-171

A. Zecchina, S. Coluccia, G. Spoto, D. Scrano and L. Marchese :
Revisiting MgO-CO Surface Chemistry : An IR Investigation.
J. Chem. Soc., Faraday Trans., 86 (1990) 703-709



