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Energy saving of pulsed power water purification treatment by power regeneration
circuit

Yanagidaira, Takeshi
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Decomposition of refractory chemicals using advanced oxidation process was

investigated using a high voltage pulse generating circuit and a creeping discharge reactor immersed

in water. The circuit configuration was examined for energy saving and synchronous operation of
many semiconductors, and got a sufficient electric output and sufficient oxidative decomposition
with low average power consumption.
The performance of the system is examined considering the influence on the microbes in the reaction
vessel so as to convert waste water into biologically safe water. Using discharges of peak power of
600 kW and average power of 90 W for 5 to 30 minutes, the methylene blue pigment oxidatively
decomposed to a substance that can be biodegraded by microbes. The number of heterotrophic bacteria
during the discharge treatment did not decrease greatly when the treatment time was within 20
minutes, and the viable cell count increased by two orders of magnitude in 5 days after the
treatment.



CLC

OH

CL-LC

(a)CLC (b)CL-LC

4 G R a

60

50

[l (%]
n =
&
'] =
=

C-L-CHixk
20
10
5 10 15 20 25
M 5 EEE [mS/m]
SiC
CLC CL-LC

CLC



500 kw

SiC

90 %
2 kHz

1 Mw

SiC-MOSFET 8

700 kw
14 kV 44 A
3
4
SiC

GaN

S EE
5 kV/div

PR gl

50 A/div

a0
200 kW/div .

500pF

200Q I

3.2 L

10 ppm

72



10 kv

15 kv
90 %

SiC

AR ABEOOD

SiC 16

10

80 %

350
300
250
200
150
100

50

% [ng/J]

#

pay 3

=
o

E [mg/L]

=

AFL YT I—]

o

10 kv

g/kWh

1 kHz
15 kV
600 kw,

10 kv

15 kv

230 ns

90 W

20

5 g/Kih

1.8 g/kiih

5 g/Kih

1 [kHz]

1 [kHz]

7600 [rpm] L

4 [kHz)
10500 [rpm]
%

L
1 [kHz]

6700 [rpm]

* 4 [kHz]

6200 [rpm)

0 5 10

10600 [rpm]

15

EMEERE RS OBERE [mm]

5 10 15 20

SLIBEFFE [min]

20 15 kv 10
90 %

25 30

BOD

BOD
5
JIS K 0102 -
A~D
20
mg/L
15 kv
BOD
2
BOD
R2A
6
20 uL
20 5
30
R2A
10
30
15 kv 30

15

BOD

BOD

20

1.0

10

10 kv



BOD [mg/L]

2018/3/20

7

6

5

4

2018/4/5

: 2018/3/30

2

! 2017/12/22

0 HAFL 7 IL—EE sppm

0 5 10 15 20
NILREBE [kV]
BOD
BOD
2
BOD 5
BOD
10000
z
5 oo &
EnS
#H
100
0 5 10 15 20 25 30 35
ALIBEFRE [min]
10 kv 30
15 kv 30
0
4
17 ( )

2018 ,

29

2017 )
29
2017
)
24

(2016 12 17

o

http://pulsedpower.ee.ibaraki.ac.jp/

¢y

YANAGIDAIRA, Takeshi)

10323213



