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The development of NOx and ozon removal unit in

Quantum technology Development Facility

—Bench scale test—

A.Omura *, M. Kubota* *,
M. Hasegawa™ , S, Tani* * *

Abstract

JNC is investingating the best way to treat high-level radioactive nuclear waste
from reactors . For basic research into the transmutation of fission prbducts, JNC
developed a high-power CW electron linac. Therefore, on air treatment system which
is one of the incidental systems for accelerator , it is also necessary to establish the
technology which can deal with the current enlargement as well as other accelerator
element.

The bench-scale of air treatment system test was carried out for development and
design of removal technology nitrogen oxides and ozone which create by driving the
accelerator.

In this report, the result obtained by bench-scale test is reported. Following fact
was obtained by this test .

(1) For the removal of NOx, coexistence of O3 over 1.5 times of NOx is

necessary at the mole ratio. So, it must be made to remain O3 after

the shutdown of the accelerator in the inside system.

(2) The NOx which is created in the accelerator room is adsorbed in the
form of the nitric acid in constructional element and accelerator room wall
surface. It seems to leave it with the lowering of concentration after the

shutdown in the again vapor phase side again.

* Beam Technology Development Group, System Engineering Technology

Division, Oarai Engineering Center
* %  Zuihou Sangyou, Co.Ltd

* * * Administration Division, Tsuruga Head Office
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£ 3—-1 NOx, O3Fu#HEREH
run [NO Conc. |03 Conc. |H20 IREE mE 03/NOx
[ ppm ] [ ppm ] (%] ['C] [N/l
1 3 24 60 25 40 8
2 15 120 60 25 4 0 8
3 26 2140 60 25 40 8
4 15 24 60 25 40 L6
5 300 24 60 25 4 0 008
6 15 60 60 25 40 4
7 15 40 60 25 40 27
8 15 120 50 25 40 8
9 15 120 75 25 40 8
10 15 120 60 35 40 8
11 15 120 60 25 20 8
12 15 120 60 25 10 8
F 32 EBEHERCEORLE
run No. AERIEH
i, 2, 3 AONO - O3 RELLEFE
1, 4, 5 AON QgELE KT
2, 6, 7 AOO 3 REE{UKFHE
2, 8, 9 oI EEAR TR
2, 10 A A RESFE
2,11, 12 EHEYE

- 14 —




F 3-3 OsoBRIoRE

run O3EAE R B R k=
[ppm / h] [RH at25C] [C] [rdN/h]

1 24 50 25 40 O 3iREEREE
2 12 50 25 40 O 3 MEKFFE
3 17 50 25 40 O 3iRERETH
4 24 30 25 40 REERBEEFE
5 24 10 25 40 KRR EERTE
6 24 50 20 40 REERAEH
7 24 50 30 40 BB
8 2 4 5 0 25 30 R R
9 24 50 25 25 b e
10 2 4 50 25 217 R R

800 — 66 0EPBNL ONI



# 4—1 NOzx. OsRREBREE

un Inlet Outlet,” no NaOH Outlet/ NaOH Outlet,” NOx
NOxout | H20 | Temp | Frow
No.|NOx | O3 |Wall |Total | NO |NOx- | O3 |Total | NO [NOx- | NO | NO2 |HNO3 | Rate

HNO3 | NOx NO NOx NO NOxinlet | (%) | (C) |(m3N/)
(ppm) | (ppm) | (ppm) | (ppm} | (PPm) | (ppm) | (pPm) | (ppm) | (ppm) | (ppm) | (PPm) | (ppm) { (ppm)

1| 037 |29 017 | 02 | 009 | 011 |24 0.14 | 0.09 | 005 | 009 | 005 | 0.06 | 0378 | 60 24 40
2119 |[144 | 153 | 037 | 009 | 028 [102 | 017 | 009 | 008 | 0.09 | 0.08 | 0.2 0.080 | 65 24 40
3032 262 (302018 | 002 | 016 |244 | 009 | 002 | 007 | 002 | 007 | 009 | 0028 | 50 245 | 40
4| 187 |299 | 101 | 086 | 001 | 085 [086 | 054 | 001 | 053 [ 001 | 053 | 032 | 0289 | 70 24 40
5139 |31 44 | 346 | 238 | 108 |0 266 | 238 |28 | 238 | 28 | 8 0.682 | 55 25 40
6 | 1.85 |75 16 (025 | 0 025 |57 015 | 0 015 | 0 0.15 | 0.1 0.081 | 60 23 40
7| 186 [515 | 145 | 041 | 002 | 039 |12 026 | 002 | 024 | 002 | 024 | 0.15 | 0.140 | 60 24 40
8 | 1.85 1455 | 171 [ 014 | 0 014 | 1132 | 006 | 0 006 | 0 006 | 0.08 | 0032 | 50 27 40
9| 1.83 | 147 | 166 [ 017 | O 017 | 1066 | 01 |0 01 |0 0.1 | 007 | 0055 | 75 24 "40
10| 196 (1526 | 1.7 [ 026 | 012 | 014 |125 | 015 | 012 | 003 | 0.12 | 003 | 0.11 0.077 | 60 32 40
11[ 361 315 | 344 | 017 | 005 | 012 {2356 | 0.1 | 005 | 005 | 0.05 | 0.05 | 0.07 | 0.028 | 70 245 | 20
12 ] 708 {545 |7 02 | 006 | 014 [455 | 008 | 006 | 002 | 006 | 002 | 012 | 0011 | 70 26 10

€00 — 66 OEPENIL ONI



£ 4-2 O3B RERER

run E FYI7HRE |V IREE AOO3RE W0 3R O 3 A3

[nfN/h] [C] [%] [ppm] (ppm] [%]
1 40 237 50 247 08 9638
2 399 244 507 121 0 100
3 3989 263 497 171 .55 96.8
4 309 255 335 242 055 977
5 40 237 70 247 31 875
6 40 185 49 24 22 9038
7 399 302 493 235 0.56 976
3 301 258 497 245 027 989
9 25 262 4 97 241 0 100
10 27 262 497 243 017 993

€00 —~ 66 0EVBNL ONI



&

4—3 FVI7ADNOXIRE

O3EAE NOEAE | Total NOxiEE
AAFIEE Wi vN—%
[ppm/h] [ppm / b] [ppm)
# 24 3 0.038
ER BB & 2 4 3 0.08~0.11
i 0 0 0.025
N O AZIL 2 BTk p 0 0 0.08~0.11
i3 24 0 0.01
NO#EAMFIE, O3EA#HR ” 2 4 0 0.05~0.08
Fii3 2 4 3 0.038
EHRE200N/n (5 0 %HH) e 24 3 0.08~0.11

£00 — 66 0EVENL ONI
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