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Development of NOx Removal Technology 1n

Pickling Process by Corona Discharge
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Abstract

In the NOx removal of stainless steel pickling process, the experiments are carried out with
changing of voltage, current, flux, inlet amount and position of NHs and remove of moisture. By
this time it is observed that the removal efficiency is not so high. However, there are a lot of
possibilities to improve it. One of the development methods is that the conditions make NHa
satisfied with other factors to interact in plasma discharge. The main investigation is going to be
focused on the effect of NH; for the next step.
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Fig | Stainless Steel Pickling Process Fig 2 Plasma equipment setting
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NOx NO Condition

D plasma off 94 56 150Nm*/hr
plasma on 14 0

@ plasma off 142 78 450Nm”/hr
plasma on 33 13
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Voltage ; 20 kV. Frequency ; 1200 Hz
Input ; 79 A 35 V, Qutput ; 46 A 2 kV
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NOx NO NH; }
Initial 80 65
Plasma on 76 62
Ammonia add. 7% 64 0.5 ¢ /min
Final (zero level) 95 80
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Table 1. Y3 frequency &4 Wil ME NOxH#A @35

FH Fol W& NOx2 o] ¥sftes I <
cdoh A GRYets EE2vbv gA4He §¢




NOw g oD g wleed L osje] thE g obh yheo] Aosivis W2 oy EANA Sk drle BE
o Ak olef ebwujele] obi Hogabel whe ot dglalvl Hdod ghxuel Hriegkd &

%8 shiujer #FE Hlud Rkt

GShwifobit AR R FE VAR Q4 solLe] Bages Lo Wi NOx AXRe] 57
shxvfel 4ol Awel s Falstgel o] 4gde] HELEY FAHE A 34KV, frequency 1200Hzo|uh
yi]eps] R SAHANE Fake) FHIAFGon, 2 Yol FelFdS ¢ dni} 43 FF
bl

etguobe] stuichiometrical amount’™ ©F 054 /ming! Aoz A2b=lud o1 o4ty #Hrldf= ¥ig
Rk ujebd Adow el 2 FA FHeA His zia o] gwilel A 106 /minYg o
oAz wel A E"S dolrhs g QT

B

NOx NO | NH #eF W NH,
1 Initial 317 196
Plasma on 312 191
Ammonia add.l 303 181 0.5 ¢ /min 6ppm
Ammonia add.2 263 155 0.7 ¢ /min 12ppm
Ammonia add.3 247 147 0.8 2 /min 28ppm
Ammonia add4 244 145 1.0 ¢ /min over the range of meter
Plasma off{zero level) 309 214

Tuble 4. $fE Yol Hrl%a 759 gyl F 8

] [ . oo

5D GO A o /()I,— 326 .00

A g we S
< Quuet Nr3

40 00 .. . T " T /"' — 280 00
/ -
} £
Y F; - g
/ g
£ V. SENF SN ; §
£ 3060 - K — 4% 24000 'g

o : B

- < £
z . g
z x g
I} %]
‘; 26 00 . -— 20000 g
< z
"
) - x
: Q
o Q z

10 90 ) O  180.00

/'. o
aco e e Y q20 00
0 20 .69 0.80 1 Q0

NH3 Flow Rate (I/min)

Fig. 3 9t¥ e} Hrbgo] Mz NOxot &7F gl 5%

Aetddel #Hut fao] wit NOx A2 &8

ofuifel Fqleh AA3t Fig 29149 Line 109487 A3t Line 20887 $2 threly zz
TE gel NOx A7 A &S sl

A Line 1§ ool £218 zs}sa‘-‘ A9t oF 34%A% NOx AZIAES VB gl v,
Line 25 Falel shwuol F1% AT of 284%e) AA 88 MolFa A, (Table 59 Table
6 Az elin Therohi e A 1 AR BE oA BBE 7l A WA @EAs A o

- 154 —



qvos FUE Y

st 28 bl NOx AH &85 59U & A= 248§ WU gddy g
W NOx AAH ZHgol mebxiz 2 #3 & 5 Utt
{condition)
Voltage @ 42 kV. Frequency @ 30 Hz
R N B
Initial 1165 620
Plasma on 1043 331
Ammonia add 37 388 3 /min
Plasma off(zero leveD 1192 638
Table 5. Line 1] ¢ o} F¢/4 NOx #2
(condition)
Voltage ; 42 kV, Frequency ; 500 Hz
NOx NO NHs
Initial 1123 603
Plasma on 1049 532
Ammonia add 928 167 3 {/min
Plasma off(zero level 1295 672
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Table 73+ 2t}

{condition)
Voltage ; 47 ¥V, Frequency : 500 Hz

NOx NO NHa
Initial b04 388
Plasma on 390 226 2 I/min
v
Ammonia add 324 173 4 [/min
Plasma off(zero level) 657 408
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