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Nitrogen oxides exhausted from factories and automobiles can cause air pollution. On the other hand, dissolved nitrogen
oxides are fertilizer for plants. For example, it has been reported that the solution treated with gas electrical discharge can
exerts a favorable influence on growth of plants. In this study, three step experiments were performed. First, nitrogen oxides
dissolved in water solution were generated using barrier discharge and bubbling. Second, dissolved nitrogen oxides were
reduced using electrolysis. Finally, nitrogen oxides were changed into nitrogen or ammonium ions. Supply gas for bubbling
was generated from room air with barrier discharge. The distilled water is bubbled up with the supply gas. Electrical
conductivity of the solution was slightly increased when the water was treated with this supply gas, and then nitrate ions are
detected. The nitrate ions were changed into nitrite or ammonium ions through the electrolysis. As results, nitrogen oxides are
reduced at small power consumption. From these results, it was shown that these techniques were effective to control the ratio

of nitrate and ammonium ions in the solution.
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Fig.1 Flow diagram of test steps.

22 WMBUTI72BLCNTY L TERE

BB 77 5 OB % K 2 1R S, &) 77 71,
AT v L AEN A (ﬁ?§07mm AME 7T mm, B 40%)
RS 150 mm OIREIZF TH ST L,
NEE 8 mm D T AH W HEALLEETHL Y. BE
JEREE (b 77 13 % HPS005-100, THE T 9.5 W)
T AE S -BE 4KV, P 13.9kHz O IEE
TR EIE R/ NAERICEIINL, 79 AERE BT 5
ZETHERICNNY TIE A SEE ST, 4T 77 580
KT (HAREWEE R SR S500, WHHEET) 2.0 W)
I2&Y, 09 L/imin ®ENZER A 2 M S &, i

JE & 1 mm,

BEOHE A roKkEih oERbamER UlIIlH EH945) 21

Glass Tube Spring(stainless steel)
(Inner diameter Smm (Wire diameter 0.7mm,
Imm thickness) Outer diameter 7mm, 40turns)

=

Air

150mm
2 WED T8

Fig.2 Schematic diagram of discharge reactor.

Ozone
laden Gas » » Exhaust

Distilled Water

70 (250mL)

B3 N7 2y
Fig.3  Structure of gas bubbling system.

R ROGHSE TR, 250 mL) 12/371) > 7 S 72

INTY) v T EBEER3IRT. HARAE (FAT v
ZEA8M (A v), 11 L (ZHREBILY), HIEERIE
HIAL) » I EHGTHR) & HWTHlE L 7R,
TMCBMLERIE D > I 600 ppm, 28 FEERILY I3 M
TX9, MIMRE 0.01 ppm KilGTH o7z, NT) v 7
BRIZHE SN D T AD A VR FEIL 400 ppm Tdh - 7.
23 BRAEEIL

EERSEICIE, E—F (FE250mL) LIKEW %I
%Tétb@zy—7%ﬁ&Ab%t%ﬁﬁﬁﬁw%%

Wiz BEIR & A HE LV ORI 2 X 4 1R

Anode Electrode 20V Cathode Electrode
(Copper or Brass) y (Titanium)

,_l i A

K

30mm

Epoxy resin
ooy (Insulator)
Resin

Sample Water
I 30 .1 (200mL)
mm i U Magnetic
= @ Stirrer Bar
20mm
a) Electrode Shape b) Electrolysis Cell

M4 ERSHEILVE X OEBIEK

Fig.4 Schematics of electrolysis cell and electrodes.



22 FREATFRRE B
SRS ARG % 200 mL & L7z, 7/ — FICI3E

i (JE & 0.3 mm, JIS C1220 V) >~ [BLEERSH, #HRE 99.9% LI E
DI Cu MR & FR) HAHVITEKREM (ES 0.3 mm,
g, JIS C2801 § 60% HiSh 40% D 4x, LI Cu-Zn &
WeFR) #Hv, 7V —FiZidFs vEm (EL05
mm, A7 % > JIS 24E, LI Ti iR & F0R) & v,
AR (L 30 mm BRI FATICECE L7z A %) 7% AR Fg
1200 mm’ & L, ZNDAOIH LA F BIRIC &
DR L7, BFICE, V—AAYy—2=v b (BT
B GS610) % vy, 7/ — NEMIZ+20V ZEIINL
D, 0.05 IR A FHI L 7z

24 BBEOEHAI

FRBFRIZ BT 5 EWEOFHNIHE 2w T, EE
5, pH, WHIRA A > NOs iBE, HAEER 1 4 > NO» IREE,
TYEZTAAG Y NH BEB X EFA YV VIREL
L7z, EBEFROWEICIE, BHENREREREN X 0EE
5 (7)V b L— % — 8 ALTEC-KL21, 4f#HE 0.01 mS/
em) ZFvi7z. pH, WHEEA A4~ NOy, HWLAHEER A 4 >~

=

NO,, 7VEZ7 LA+ Y NH BXWEHELS VR
IZDWTIE, ZHEHBLEER Ny F A v AV A

v ELHIR3200) % 72, Wb BB A AR
FroE R OWIIZ &) pH, #EEZ e L7z, BRI
BLOMEREIZO WX, pH ([A4E# HI93710-01,
7x/ =Vl vy Flu@d), NOs (A5 H193728-01,
71 R X AIeE), NO. ([Ff# HI193707-01, ¥ 7V
b)), NH (FIFE# HI93715-01, + AT —i), HAEA
V' v ([A 4L # HI93757-01, DPD (Y = F )L/85 7 = =
LYy YT73IV) ) ThHEH 7272L, pHIZOWTIE,
FHEIW REEIPH 2% 6.5~8.5pH TH 5.

3. EERHER

30 NTVTILEZERILAVEEEZL
CBILEL L 72 A% N 7)) ¥ 7 L7238 OEBEHR O
BZLZK 51 ORT. RIS, O DIZENER
ENT) T LA ELHRRLTWE. N7
TR BT 5 75K OEEHE 1L 0.00 mS/em TH - 72
FEHNKRE 605 LLENTY v 7 LTHEEHIL0.05
mS/em TZALL o7z, —7, WEWHE AT X % 6045
INTN) 27 LT A OBEEIL 0.18 mS/em, 18077 /3 7
) ¥ 7 L72HA120.65 mS/em FCHANL 72, EE )T
BWInL7-Z s, EEELZZWEIKERPICHFET S
CEDHENEND. 2T, NTY UUHEL, WERTD
FTRENKGE 180537) » 7 LI2a, EWLHE L 7-
H A% 6045, 18053 /371) ¥ 7 L= B OKE I L
T, pH, flEEA 4+ ¥ NOs, Hifi§EE 1 4+ > NO., 7 V%

15 (2017)
0.8 , ,
£ -@-Plasma ON
206 |- ioPlasmaOFF 1 2
2 E
z '
S04
o
=
o
O
.2 0.2
E
3
m
O N n n
0 50 100 150 200
Bubbling time [min]
5 EEAROFRZAL

Fig.5 Time dependencies of electrical conductivity.
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