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B | 20 B[ FRLE

(kg/hr) [(Nm'/h) | (g/m’) | (C ) | (%) | (ppm) & | & (ppb) | (%) | (ppm) | (ppm) ® |

2 46.8 | 44.6 |109.1|14.56| 54 56 | 130 | 850.90 |15.13| 15 33 48 | 123
2.5 46.7 | 539 | 113 |14.38| 58 60 | 136 | 1139.50 | 15.78 | 22 16 38 | 109
3 473 | 65.8 [114.2(14.32| 60 61 | 137 | 5753.40 | 15.9 15 1 16 | 47
3.5 47.1 | 78.1 |117.3(13.92| 55 56 | 119 | 7984.10 | 14.8 10 0 10 | 24
4 45.8 92 |114.4|14.38| 57 59 | 134 122269.80| 14.87 | 7 0 7 17
SEte | 46.74 | 66.88 | 113.6|14.31| 57 58 | 131 | 7599.54 | 1530 | 14 10 24 | 64
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S NO A RAFHVEAALRCR - RIRBERA 2 £ HFAERE NO #(LR NO, » [HiEfE
AR HELUEBIL IS Kbk - & RAE S 8185 2 3keg/hr DLE > NO, #E—2F
EAEFy NO, K& N,O, » LI ES A A NO, JE e % (KB5 - FEE B F 3.5kg/hr IS 5
NO, [# %] Oppm > Z:&i#f NO, KERZCREE] 82% DL I > BLEIRNIIE B EFRERAE 7
FI o
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’ - ’ 35 4 4.5
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EPRVICR | SORES TR + 111 SR A SR 2
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B Z Oy/NO S H LB A FRBCRER (Rl (@ 8 R > AIS3RESRHLEL 1.2 DUT R &
FHEERA L ERBEERAE  EEEREE 1.7 DL ER EFRGEERAZF] 80% LLE
Jakubiak 5 A (2012) BHZEAEES] 90% DL EZ A - HRgE M &L 2 DLE - BURsS
REHMEBEHGIIAAR - FEMBZ HNRERIIFSHEMIEFZ28 - & 0/NO &
HEE 1.26 B HERUE 7E NO, JRE 16ppm » &L S FIER Fy 45ppm ARG FRE] " SiE 22
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RIOTHVIBBUREE ;- BORFHBREELL 2 DLEZARN - BBt EHELE 1.78 » BIA
FELE dkg/hr I - JEROIGZ SR ET] 22ppm - SRR EEEEL - &
BEHERARTH - HBEIRNIR ST EERELERG -

#
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BERACR - &OBE TR - 11 R A 0 S it T 58
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4.2 B R AREK R H

B

RR IR daaa T Bt BRdt R > SR RS E A BAE Ske/hr o] 2 B 8 m BEACR » Bd
seat i RERIE R TV R S EAEE > 49ATED 0.5kg/hr » % B B & & [F] I S (LR R
11y 8O, ~ Hg » 5 Oy/NO EELLEAN 1.6 LLE - EREFEE 1.8 DI#EE%
R 2 RS RRERE - BVESHE B2 @ - DUHER T RERESE

% 3 Ry FIERAE 10ton/hr PRBESIE - BLENR 0Y 305 2 B AR IR (F AT S > FEA T

ELYIRIE 218ppm iR T - DL IERFE 8 /NEF /K ~ 300 K/ SR IF T - &K
FRIERALY By 512,000 TT / 4 ¢ e/ NMEIERA By 285,600 T » AR SR ET 2
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VG B RN RS EARIE SRR E B FRB R AR - BRI IRE BT
2/ VEZ RSN - EEEERERL - BRI EZ M A8 E —SERIFIK
PRERER - DIABRES A SRR B TR R

K3 PMEFOREIE (10 W/ /NEF ) AR R PR AT

3 4 wi B AERE| s | BR | AAHRER
=
RAERERARAM
.44 <80 ppm
1 REARASR KWH 26.25 45.00 2.20 57.76
2 AT kg/h 35.01 60.00 4.40 154.03
3 P 3R 4B R KWH 0.75 0.75 2.20 1.65
4 SRS K E Nm3/hr 14.40
5 B4R R Nm3/hr 1.00
L8t NT/hr 213.44
B 45.<40 ppm
1 EHBER KWH 40.41 60.00 2.20 88.89
7 N4 F ka/h 53.87 80 4.40 237.05
3 P 3R A B R R KWH 0.75 0.75 2.20 1.65
4 SNBIR AR F Nm3/hr 19.20
5 B E R, Nm3/hr 1.00
Lt NT/hr 327.59
AR AR AR
R 1 <80 ppm
1 REBASR KWH 14.56 45.00 2.20 32.02
2 B KT ka/h 19.41 60.00 4.40 85.39
3 P PR IR A B R R KWH 0.75 0.75 2.20 1.65
4 SRR AR E Nm3/hr 2
5 EHEE R Nm3/hr 1.00
43t NT/hr 119.07
B <40 ppm
1 2HEB4 SR KWH 21.14 60.00 2.20 46.51
2 HEHAT kg/h 28.19 80 4.40 124.02
3 P PR IR 4B R R KWH 1.50 1.50 2.20 3.30
4 SNBIR AR T Nm3/hr 19.20
5 B E R, Nm3/hr 1.00
43t NT/hr 173.82
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SCR LUz SNCR «
ALY R R -
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HE 7 RIS » PRESE R R aa 2 RENUR T EY) ) B & B 5 i il i 15 FH 2
F#E 5 R SCR AJ 4L B RERS 2 1% » I B HZE s T - 2R H A A
BT R AIEE M & & 2R - 48 LA - SRR K ik oAl
PR Z PREL SR - HOVHEBR AR A - REAMGTF L2 - DUCEERENR
EhfRE -
F 4 AEAIYIEEEE R I L
teEE H SN {E35 SCR {847 SCR SNCR
ERE RS 150~300°C 150~200C 300~500C 850~950°C
R IR 90% L1 I 70~80% 90% LA | 60%~65%
=iy Eii3 20K RE -~ FUKEIRE | &UKERE
SAqLH 0, fi I i
HHEEE 0.8~2.0 1.0~1.1 1.0~1.05 1.0~1.5
[ fE=s HREEEA i i) HREEEA
IR A o = = &
ES(SD%N o = (ML) | & (R EHR) &
gy | Sl | NHLs~10ppm) | NHL(5-10ppm) | NH(10-20ppm)




18 5L R AH 3k 4k & A A P N ALK SR 2 BT

B EiddiiEi

Rl o /N S 0 <7 PR TS 688 e B SRR B DUBE IR (AR i s (A T RE > AR
Sast BB E Wie W L R AR BURE R IR E S BEAN  FRa RERR N 2 S iR RE B NO,
HIRR - BPAS T & s PR O Z AT > fR Ot AR I e PR (P ok » DA
G2 BROREE - BB RAERMRE L HERE  RENHE - RRAEFEMN
DLRFAS S IR E R OF T ZHR(FRCAS - qHE— 20 B EA R B2 B9 524 (40 SCR) BB
ST REBGIRIE PR O RBE TR AR - SHEA R Beffr < A E 5 - DUAFERAGHFZ
iHE R B RE IR R - TR Bt R BRI R s 2 2% -

8 H SRR AT B B Tt B T R - B SR I B il T A S S B i g SR P YRR b
Y1 WA I A FR EPR 280 - EMslBRER - 0/NO S HEEFE 1.26 Kyl
F70% LA b2 KERRECR - PER AR G i 22 5805 AV PR 4 -

SRR EENE A SR S EREE - TS AU S MR
{FARBR + $RHH LT e -

L IS AT T BUS PO T2 58 T R DL S EN 2 PR
DIEERE ~ TSANIRAE 2 AR EE R IME - PURERE RIS R -

2. R EDKER P IE R (RIS B R R (T IR BV ERATT R E - DURGRAARERE »
RIRZCR Z e -

3. RERHmEILE > HAlSRI9UREE S BEEL RS B RS ER R A
il RES A aFafEiOR > IEERESREN - B R SRS RN S22
THE I -

4. SRS BT B R T Z AR RS A 1~2 FORITATZ 2] RAFAVRR R 8CR - B HR (R
BEE R - H B REMERTIREY) - fE8(WETERE - R80T
NS ZE BRI R OR R 4 T DL LAY SEREE o JEARELIE 2 JBVE ~ e ~ PR
EIE SR IERR A S AR DA TS

5. R R AT ARANEE L E - SRS EE BB R - DEERPEE(b
VIR B R AN E - R ERISIRE AR REREEZ TR » FRARIE
HIREHE > BIEERIERA -



T EFRpE % 1583 (Sep.2023) 19

6. REE g e EEL - B RySBRE - B o8 Thaiig Blelispg s 5] (R 4
EEHY > HEEANRENGEE - DIHECRSHIE 2 (F -
7. BEIH R EIRE L RS A IR o R A R N BE K BE B R A - ORI

T B E R B BT

% X Rk
Kang, M.S., Shin, J., Yu, T.U., and Hwang, J., (2020) Simultaneous removal of gaseous

NO, and SO, by gas-phase oxidation with ozone and wet scrubbing with sodium

hydroxide, Chemical Engineering journal.

Sun C.L., Zhao N., Zhuang Z.K., et al. (2014) Mechanisms and reaction pathways
for simultaneous oxidation of NO, and SO, by ozone determined by in situ IR

measurements, Journal of Hazardous Materials.

Jakubiak, M.P., Kordylewski, W.K., (2012) Pilot-scale studies on NO, removal from
flue gas via NO ozonation and absorption into NaOH solution, Chemical and Process

Engineering.

Wang H.Q., Zhou K., Sun C.L. et al. (2016) Numerical evaluation of the effectiveness of
NO, and N,O; generation during the NO ozonation process, Journal of Environmental

science.

Lin F.W., Wang Z.H., Ma Q. et al. (2016) N,O; formation mechanism during the ozone-

based low-temperature oxidation deNOx process, Energy and Fuels.

K ~ TRIGE - B BT~ ARIERE 0 (2018) AESECHRBE ROz R - £ T

4 ~ X5 WA RN B2k oL > (2015) REERIHOE R BRI
JUiEfE - IRIEALERHT -

Wang M, Sun Y, Zhu T. (2013) Removal of NO,, SO,, and Hg from simulated flue gas

by plasma-absorption hybrid system, IEEE Transections on Plasma Science.



20 R URR AR kT R R AN P RN S8 < BT R

falfe ~ ZKAFE ~ BECE ~ BEEE 0 (2017) THEMEER AR A LSS LRRILFER AR
TRAR B R - T oEsE -

TES ~ FEEE - HETT - BIEE 0 (2019) REUESACPHRREZE R R A0 L EIBT 52
#RE > THEL-

Han, Z., Zou, T., Wang, J., Dong, J., et al. (2020) A Novel Method for Simultaneous
Removal of NO and SO, from Marine Exhaust Gas via In-Site Combination of

Ozone Oxidation and Wet Scrubbing Absorption, Journal of Marine Science and

Engineering.

Sun, B.C., Sheng, M.P., Gao, W.L., Zhang, L.L., et al. (2017) Absorption of Nitrogen
Oxides into Sodium Hydroxide Solution in a Rotating Packed Bed with Preoxidation

by Ozone, energy and fuels.

Zhang J., Zhang R., Chen X., Tong M., et al. (2014) Simultaneous Removal of NO
and SO, from Flue Gas by Ozone Oxidation and NaOH Absorption, Industrial &

Engineering Chemistry Research.

Groebe, R., Domanski, Gebhardt, J., (2021) NO, reduction via ozone injection and

caustic wet scrubbing in a hazardous waste treatment plant, Linde company.

Mok, Y.S., Lee, H.J., (2006) Removal for sulfur dioxide and nitrogen oxides by using

ozone injection and absorption-reduction technique, Journal Fuel Process Technology.

BB KR (2022) > 111 4 e B SRR 5 PR R T s T SR S



