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Abstract — The characteristics of NO oxidation using sodium chlorite (NaClO,) powder have been investigated by a flow
type packed-bed reactor, where the reaction temperature and the space velocity are varied in the range of 20~230 °C and 0.4-
2.2x10° hr'l, respectively, and the simulation gas mixtures are composed of NO (0~200 ppm), NO, (0-200 ppm), O, (0~15%)
and H,0 (0~15%) within N, balance. It has been found that the oxidation efficiency of NO depends greatly on the reaction
temperature, exhibiting the existence of critical reaction temperature at about 170 °C where the oxidation efficiency of NO is
maximized and then abruptly decreased with further increase of reaction temperature, resulting in being negligible over 190 °C.
Such a behavior in the oxidation efficiency has been originated from the phase transition of NaClO, at about 170°C to form
NaClO;, and NaCl which are chemically inactive toward the oxidation of NO. The chemical reaction of NO with NaClO, has
been observed to produce NO,, CINO and CINO,, whereas that of NO, only OCIO species. Additionally, we have also
observed that the introduction of O, and H,O has little influence on the oxidation of NO.

Key words: NO Oxidation, NO,, Sodium Chlorite, NaClO,, OCIO, CINO, CINO,

LA B ot &A) w717k Fell 28 NOE Atk W o 2= ez

1| 8H1H (Selective Catalytic Reduction, SCR)¥} X E84] H]=ul gt

s1Ee] ALY S Bl vlEse daikslENo ) A A (Selective Non-Catalytic Reduction)?] E&] AR a1 Qlc}. 1
H], F3st A%, 37 A% 53 2 B FFEAE oIS % SCR 3742 gt Yol} &5l E ARE3o] FullidellA] NO,
S N2 A7) Wolo) dRA 0 2 SCR 372 250~400 °C

"To whom correspondence should be addressed.
E-mail: djkoh@rist.re.kr o] HEE-2 % WMol =& NO, AAEES VERIAT vj7) 74~

988



NaClO;= ©}83F NO 1sh 54 989

257} ojirt A HW NO, AAEEC] A= Al o] A
A3 it
FHT B AFARE NO2| U7} NO,Z ARl w vk
204l SCRE] NO, AlA &S] et E_I_O]'_]—l ﬂu} -2]
1t A vi717ES Foll 3 NOA= TS NO°I™, NO,9
S v Ak wEbd NOE NOE ARIAZIE ofe] 7H4] 7]
=50l AAE L =, PR Faljoh 22 AMsEmE o] 8ehs
W, AL Eebzmte) o] 1St el ojal = ekl
& o]gsh= W, 18] 28] FROE NOE A7+
5ol A QUTH3-5]. 29 A F2) A~Tew 2 ARellA 5
8 H7HIZ AFEEE NaCloH ClO, 501 Fg-oVdelx Nogj At
Al 2Hg-ghrkar delA SltHe-9).
o] ATrelAE= SCR ¥ F3IA1717] 918k R © = NaClo,
£ o]&3t NOg Ats} 54l #sto] X3ye}3len, NaClo,E &
o Balr[A ARgB= F2o] obd AR 07 1174¢] NaClo, =
HEZ NOgF Whg-AIZIT. o]t A2 S 2t el w7
7k E7) Golx)A] ¢47] wiiZell SCR 342 A AdE 4 3l
= o] Qirt

2. Alg{diH

NaClO,& ©]-§-3F NO2 Akstel] ARg-# WS4 2 7|2Fr} Fig.
19 #AAE] e}, A%5E SUSTHENE 36 mm, 7 43 mm, 20|
160 mm)©.2 A2 WH-g7]of] B2 2] NaClo, = TR0,
0= furnaceo]] o] AT 2= =Z FASIALE BAF wij7]171~9]
FARL Al om Tk faEe] 248 fk 2 2] (Mass Flow
Controller(MFC), Model GMC 1,000 & 5850E)Z ©]-&-&13it}. NO
7}2~(2,000 ppm, N, balance), NO, 7}2~(5,000 ppm, N, balance) &=
sk MFCE ©]g38to] a3l om, =22 N, 7tAg defzo|
A1 bubbling?l717] F719ks olgste] Ush= s o] 74
SIATE B27] e ERkS el o 2 AASH] flsle 0°C

b S
MFC
NO/NO, ’ Mixer 1
I M— !

3
[ | |
Heaterg j@
- Furnace
Water
Bubbler

Fig. 1. Schematic diagram of experimental apparatus.

Table 1. Experimental parameters and ranges

Parameter Range
NaClO, Weight 0.6-3.6¢
O, concentration 0-15%
H,0 concentration 0-15%
Gas flow rate 2.6-3.6 L/min
NO concentration 36-200 ppm
NO, concentration 0-200 ppm
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Fig. 2. Outlet concentrations of NO, NO, and NO, obtained by the
reaction of NO with NaClO, as a function of elapsed time.
Reaction conditions: initial NO concentration=200 ppm; total
flow rate=2.6 L/min; temperature=130°C; space velocity=
55,700 hr''; N, balance.
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Fig. 3. XRD spectra obtained before and after the reaction of NO
with NaClO,.
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Fig. 4. Effect of space velocity on the reaction of NO with NaClO,,
Reaction conditions: initial NO concentration=200 ppm; total
flow rate=2.6 L/min; temperature=130 °C; N, balance.
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Fig. 5. Effect of temperature on the reaction of (a) 200 ppm NO and
(b) 200 ppm NO, with NaClO,. Reaction conditions: total flow
rate=2.6 L/min; space velocity=55,700 hr'!; N, balance.
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Fig. 6. XRD spectra obtained before and after the thermal treatment
of NaClO, at 350 °C where cps in Y-axis title designates count
per second.
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Fig. 7. Reaction of NO and NO, with NaClOjs: (a) NO reaction with
NaClOj; as a function of temperature; (b) NO, reaction with
NaClOj; as a function of temperature; (c) NO reaction with
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Az A SITHI]. webA NO,%E NaClo,8] Hhg- iR
OCIO ¢JA] NO9 Atsle]l 7]of3kg o8t = glom, o] & ERla}
7] 918l] NOsZ NaClO, Aol F9IA17]3L S5helli= NOE 4]
&b E37(mixer 2)elM W& U271 ¥ 24 €] NO, NO,
EEE gelg) Bkt 7 A3E Fig 904 &918 4= Qiot.

WA 200 ppm&] NO,Z 2.6 L/'min®] %22 NaClO,7} Sx1%¥
8712 A1 2H, 1 Limind] N,&F NO £3714F 2.6 L/min

HRS-E3} 28kal9dt}t. A4 3.6 L/min =°] 36 ppm&] NOZ ut
$7] Frko® 9] A] BE NOE NO,E 431591 om, 72 ppm2]
NO 1 AFE] ZH7sh= NO7F e = 2& & 5= Qlolth. o)
NO,&} NaClO, ®hg-ol| 2Jato] A€ OCI07F NOE NO,= AF3HA|
2 4 s & 5 ol Aot FTIR A¥efA & 4= 91%0] NO

Korean Chem. Eng. Res., Vol. 46, No. 5, October, 2008

¢

o

olo

d



992 ot - WgH - wEw - Alksd
Reactant: NO,
@
o
c
1]
2
8 Reactant: NO
<
NO
_\Mu
L ] o9 L ]
. __Jvl»x-
2100 1800 1500 1200 900

Wavenumber (cm™)
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Fig. 9. Effect of OCIO generated through the reaction of NO, with
NaClO,, on the oxidation of NO which is injected to mixer 2 in
Fig. 1. Reaction conditions: total flow rate=2.6 L/min (N,+NO,)
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Fig. 10. Effect of (a) O, and (b) H,O concentration on the reaction of
NO with NaClO,. Reaction conditions: initial NO concentra-
tion=200 ppm; total flow rate=2.6 L/min; space velocity=
55,700 hr'; temperature=130 °C; N, balance.
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