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2 A AaolA AARE U 257} 848.27 ~ 1,026.80 T W2 HH 976.61 CL & Lpelon, =7l e} NOx &
L Zzrlele Agko 2 Vel 84 AR 291.00 ~ 693.00 kg d' 2 W 542,34 kg ' 2 UERF O, @ A A& eFo] 27}
of w2t NOx 5= asts Ao & Uehgth A FAIZre] 3.38 ~9.17 s2 B 9F 5.22 s&24 AAA] 11213t 2 so| W B
oF2.61 B ZA el o= SRF £ 3]7k2 7191 1,950 kg h™! dj¥] B3 SRF F-o] F 55.71%%1 1,086 kg h' =4 <
24 AA-LZ AA5Ht SRF A4 o] wheh vi7kAsk ZHasof] T2 A JAe] F716ke A2 & wtd) 0,/CO Hl=
847.05 ~ 14,877.342 B4 3,111.302.2 UERFIL, 0,/CO ] Z7}10] wha} NOx Bt thh Z7lsts Ao 2 Uelgth &%
712t 0,/CO B[ 9] F71ol| 37] 5 A A&} A4arhgo] F7l6to] NOx 5=7t thd F71etlon, 84 Tl 57kt
A FAIZro] S7FEPE Hj7EA L] NOxeFo] ¥hgsFo] F7tsta] X2 9 NOx 5k« tad Haste A2 s UETh
TMS 2k z0] oI5t 25 £710] 41 2] NOx 5-e+= 7.88 ~ 34.02 ppm O 2 Ht 19.92 ppm =M HjZ5]-87]<E 60 ppm O] = Hj
259t NOx Hj&AI4=5 1.058 ~ 1.795 kg ton™ © 24 Bt 1.450 kg ton © 2 UFEFTh & I A3} NOx vl & A 4L 7€
IA AR F o viE A4 5.830 kg ton™' OF 24.87%2 UERE O, 7] EF @ISR 70 71 EF A AW 7] B2 &A1 1.817
kg ton™!, 3.322 kg ton™ tH] Z+z} 79.80%, 43.65%= LVFEFTH 7] 84 A A 7] NIER 11A](2005-9)2] RDF Hi&A5=91
1,400 kg ton™ 2} RAFSHA] ebt oo, 22 Lehd SRFQ] 7291 8 &A|5= 13.210 kg ton™ o] H] 3] oF 10.98%% LeFTt.
w2hA NOx9| HlEAS~= WA 3A Uehytth

FHO : 1P ARAE, AH WSS AN, A4Sk, 24, WEAS

Abstract : The results of this study shows that the combustor temperature ranged from 848.27 to 1,026.80 C, averaging about
976.61 C, and the NOx concentration increased as the temperature increased. The urea usage ranged from 291.00 to 693.00 kg
d”!, averaging about 542.34 kg d”', and the NOx concentration decreased as the urea usage increased. Residence time was about
3.38t0 9.17 s, averaging about 5.22 s, about 2.61 times larger than the 2 s of the design details. This is 1,086 kg h™', averaging
about 55.71%, compared to the 1,950 kg h™' SRF input permission standard. The combustion chamber area is constant, but the
residence time is shown to increase with the decrease of exhaust gas. The O,/CO ratio was 847.05 to 14,877.34, averaging about
3,111.30, and the NOx concentration slightly increased as the O,/CO ratio increased. As the combustor temperature and O,/CO
ratio increased, the combustion reaction with nitrogen in the air increased and the NOx concentration slightly increased. As the
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urea usage and residence time increased, the NOx concentration decreased slightly with an increase in reactivity with NOx. The
NOx concentration at the stack ranged from 7.88 to 34.02 ppm with an average of 19.92 ppm, and was discharged within the 60
ppm emission limit value. The NOhx emission factor was 1.058 to 1.795 kg ton™, averaging about 1.450 kg ton™". This value was

about 24.87% of the maximum emission factor of 5.830 kg ton™ of other solid fuels. Other synthetic resins and industrial wastes

were 79.80% and 43.65% compared to 1.817 kg ton™ and 3.322 kg ton™, respectively. This value was similar to 1.400 kg ton™ of
RDF in the NIER notice (2005-9), 10.98% compared to the maximum SRF of 13.210 kg ton™. Therefore, the NOx emission

factor had a large deviation.

Keywords : Solid Refuse Fuel (SRF), Selective Non-Catalytic Reactor (SNCR), NOx, Urea, Emission factor (EF)
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o) WAIslel 12 A AR A8 -8 5o HoplA Be
BAE op15k ATk AR T f7HYEOR 2
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AN A ALY FoAS dE FhEI Ueh23]. o
A Apgho] R Sejibebs QbgAQl X Sug g5 4]

F9 AABIIAL At A4 D )2 e BEB
AR el A A ] TS et 52 s@siok g

A2 YA Ak L FUA S FEY 5 Y= F
2 oiotoE AU o] et Balo] WEHT YUk B4
0] gl Tk 22 WEE ISHELCO) HHCH).
FABFR(SO0} A AFEAE Shtoln], WAL 2714]
oA BiEEs dEAR 7] 2d=ER] ARASHE(NOX)[3],
AR PR ViEA0] 275k oSkl O]

5 7MAAERAT YAAFER Q] HA|(total suspended particles,
TSP) PMyy, PMys, &(Cr), HANI) 5 557 5= 29
She Hi7kAL A2 d3HGlobal warming) E 3149 EA|
£ oF7Iskal AHH1L,6]. o= T &3 - FA A A Sl A9
HEAF] Hite = Hro AEE FHE Fst AxT
de AA 1A=t TFARAIEFR! SRFQ}E Bio-SRF &
Ag7fdto] ZH3-2 HH9k9) [6,7].

I 22 FiolA sk 7 w7lEe AAEsH
o] A|Z5l= SRFE AJAHFAY A ZASH= oF], B3 59
DEEAE AR A7 DAL UTH4.8]. SRF= S+
% 5 4T Fliedo] xtd A9t wol 1w 4
tisto] o] gtz FE A2lof Eto] &1L, fi7|A=4 vy
o] ZAIZ 7=l Utk SRF ARGAIES] A HAHZA],
I H 24, oFF v 59 ARlH 5ol AkEl 3l
, H71ES 982 ol8sh= A dig & Hsi= -2sk=
287h ?1 A2 QlojA B Aw, 93 2 7ENE 5
7jaupero] gL
A S FYYH o2 H71BA2AH L SRE AREA
Ho|A] tj7] 9B WYEA, Ay Sof st A7
s IS T ek ) F 4570 DA AGAAo
df WY £5L ANete] o7l dEd WET A9 A
NOx ¥i&7|5:8 /IR0 M 4], SRFE] FAAHsHE(NOX) ¥
EA5E 13210 g k' 0 2H Q] APAFol A AAIS b
EA5ol vlsh EA Urebgth4]. 5 ton d' 2 SRF A8 A4

O

AQJ}U_Erﬂ'm{N'éJ

HdejoA ] NOx9| /7 Azto] st Aot o9
SNCR ZAofA H7H] S0l & NOx §H-EAS A+t
AcH10]. TAAEE AHESHe SHEEHAAL 3718 A5t
A 5 107] FES BAste] FAAA TohofA] fi7] e
A& A5t NOx9] uncontrolled (M]3 2] ) BiE&AISE
3l9=d|[11], NOx HlE BHasTi 19.34~68.89 ppm, NOx
HEASE 0.75~8.54 g kg' 02 UERGTHI1]. g

9] &8ES7I0IA /5771 H7HAI7F NOx9] ﬁ%‘ﬁ%’—é—“ﬂ%
bS] v FFE AotA=T[12], NOx AHa &
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olgt ZFHo] QlTh5]. whetA 7]& Aulo] #-go] BoatH, &%
H7F 2 AHo= Qlsf 0431 FollA 7]&48o] o]Fojx 1
Urt. Bhol] At 2Aa&S G| AdiAe 2HY o
2] 7k LHRJMAEA ThA9] SRt F5IFEY] (normalized
stoichiometric ratio, NSR), Bj7}A 9] A&t &5 AA 2=
o, AFAIZE, A EARA], H7HA, Ab 8‘% TE 52
aeste] HH 20 R [FAAACF o= & :
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o] it FAFl et #iskE 3, NOx9| A|ARE
FAFS WA "ot wEhA] SNCRE A8 A-oll= @7 o
2t H4 582 48 5 U= SR YHS At o]
AUAE —Er—‘%@}‘ﬂ = Z0] $85tH, NOx AAGEE T
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AA| 95 AAYGOA 2] TMS H|oE
&J AAUGA A7ZS 17835}o] SNCR
Liqu 2%, 94 ARS, 7%ﬂ
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Table 1. Main Characteristics of SRF

Three ingredients (%) Heating value (kcal kg™)
Combustible Ash | Water | Higher Lower
Item | Form heating heating | HI/Hh |Remark
c | H| O |N S | Cl |Subtot| A | W value value | (%)
(Hh) (HD)
CASE] 5326 | 6.58 | 1594 | 0.83 | 024 | 0.25 | 77.10 | 11.08 | 11.82 | 5,879.81 5,453.57 | 92.75
,,,,,,,,,,,,,,,,,,,,,,,,, @ @ lelololelel o]lo]| O ® | @ | Rak
CASED N01.1 5812 | 7.19 | 1553 | 0.15 | 0.07 | 0.32 | 81.38 | 7.65 | 10.97 | 6,494.05 6,039.97 | 93.01
,,,,,,,,,,,,,,,,,,,,,,,,,, fomingl ) | @ | @ | @ | @ || @6 O @ | (O | Rak
CASE3 5434 | 9.89 | 1882 | 1.35 | 0.21 | 0.84 | 8545 | 841 | 6.14 6,969.54 6,398.64 | 91.81
,,,,,,,,,,,,,,,,,,,,,,,,,, @ mlolnlololo e ®| o 1) | @ | Rank
CASE4 4993 | 699 | 19.14 | 0.76 | 0.12 | 0.88 | 77.82 | 8.67 | 13.51 | 5,610.48 5,151.96 | 91.83
@l oo @) @) (3) | Rank
Min 4993 | 6.58 | 1553 | 0.15 | 0.07 | 0.25 | 77.10 | 7.65 | 6.14 5,610.48 5,151.96 | 91.81
Max 58.12 | 9.89 | 19.14 | 1.35 | 0.24 | 0.88 | 85.45 | 11.08 | 13.51 | 6,969.54 6,398.64 | 93.01
Average 5391 | 7.66 | 17.36 | 0.77 | 0.16 | 0.57 | 80.44 | 8.95 | 10.61 | 6,238.47 5,761.03 | 92.35
Table 2. Specification and operating condition
Item Unit Value Remark
SRF type - SRF (Waste synthetic resin, Soft vinyls Max.
SRF usage kg d! 46,800 Max.
o Oper. cond. - 24 hd?,300dyr’ Max.
Admission
condition Flow Sm’ h' 25,736.03 Max.
Corrrilzﬁzt(;on - Stoker type
EAR (m) - 1.80
el SRF type 4 type i SRF (Was(tg Z}/srlgie'ilcc rzssllr;,4 ?oft vinyls
and -1
Ope SR usage S5 | 41.56. 780504 (55.71%) by adrin. cond
condition
Oper. cond. - 24hd”,300d yr’1
Flow Sm® h! 4,154.12 ~ 10,982.61 (avg. 7,845.53)
This study Urea usage kg d! 291.00 ~ 693.00 (avg. 542.34)
EAR (m) - 1.80
Comb. area m? 101.4 (1%: 55.2,2™ : 46.2)
Temp. C 848.27 ~ 1,026.80 (avg. 976.61)
SNCR
Resi. time s 3.38~9.17 (avg. 5.22) over2s
0,/CO - 847.05 ~ 14,87734 (avg. 3,111.30)
Temp. - R-type (DS2850, Dongyang, Korea)
NOx - NDIR (ZKJ-4, FUIL, Japan)
Electrochemical (DIAS-33000Z, Dasan,
T™S 0, B Korea)
system
CO - NDIR (ZKJ-4, FUJI, Japan)
Flow - NDIR (Pitot tube, VOT-03D, Duil, Korea)
Data Log. EMS-365D (Duil, Korea)
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3 APCD: Air Pollution Control Device, SNCR: Selective Non-Catalytic Reactor, SDR: Semi-Dry Reactor, DR: Dry-Reactor, B/F: Bag-filter,

Scrubber: Wet Scrubber, etc.

Figure 1. Main process of the SRF usage facilities.
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d AR(SRF) U YRAEY 59| A4S Fusto] vmy
shar, thA BESH AR(AARE 0, CO %, NOx AARES 2
| (eF 60%) 5)E °lEARl AAUWS A =E &8sttt

Az 5 2z A=l e Fsio} oled A A,
NOx B, £, 0, CO 59| B 242 ZEo|A] 4x]=o]
20199 1 197 12¢ 319714 147 308 (A0 & AS
H TMS X725 =24 309 Cleansys (https://cleansys.or.kr/
indecdol 4 GeRET T, 49 A2 =2 Aokl
Equation (1)¥} S4A= 9] 754 02 Ho| &-85h= 4=+
ZH(confidence interval, CIyS Z]-25}3tt. & Lo A= 99% Al
F77HS 4831920, Equation (1) ZTH4].

B F 0] 99% A F FF = X + 2.58
X: BEES, s ZEEZHEAL, n: BEO] T7))

Equation (1)& #-8-5ko] 99% Alg|7t7to]l 3= 7] ghe &
A st ARk 59 54 FE] E2 @2 ALt
AGs] =g SAAES ol8st] dAER 1d @99
Bitsr 5= APgste] HaEAstrt

= QoA ARS8t SRFS] FR] T A 2AYE 31
A3+, Dulong Alo] oJ3 A8 FAFt 2 219E &HE
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%, TMS data A5 2 SAF7 52 Table 20 YEFHATE

£ Ao AH&E SNCR AH|= SRF A&AA OF 25736

Sm’ h'FOo2HN AAR Frtof] AX|=o] glom, 85 SRF
AREAIAO] gt 9 7 |R|AAE ] JHQEE Figure 10 L
B it

AFARAF ARBAE(RALER) — HBE L2 (Waste  Heat
Boiler) > AFS}eklof] 2Jgt AJH(SNCR) — &0l 2J7t A4
(Semi-Dry Reactor, SDR)—&&o] 9]t A]d(Dry Reactor,
DR) — oI} A A d(Bag Filter, B/F) — &4=0f I3t A] 4 (Wet
Scrubber, W/S)—ID FAN —STACK 59| 408 LA o]
ULt SRF AMGAIE S| AARskae 5)7k27d tiH] of 40 ~
95%, ALYAZ SFAAALHY, Aad 2T+ oF 840 +
250 C 528 24H A=E E-E5H3Uth SRF AAA[HofA
SRF A4% SNCR 578< AA HIELH o 5715 A
Abstm, o] IO A Hi7EAS] 2= OF 200 TE HAEH ¥,
SDR ¥Fg7]0] fddr}y. 220l ¥tgd = J=F F8
AH|Eo] F4H0] UL, BT o] 84 BARE Sl =&
o] MAHo] Stk %8 AR T doje ASL Sfsto]
TMSS} 0|22 HAYALS Faste] NOx] HEEEE AlA]
A 4 =S shyloH, 1 99 0, CO, TEMP 59
ArE StEsto] g5ttt ERF 7RAAGE BNt ofye 2%
A <t HolB k= RYEPSto] SRF AAAE9] AAIZE 24
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B2 0 84 U 28 99 ABAcIAT0] 3

of gtk

2.2, A

AARIAROIA A= 8 7| 2FEEE TSP, SOx,
NOx, HCI 5°] =T, o] Fol4 NOx AAE i< A=
& Zul|g(selective catalytic reduction, SCR) AH|7} Q&=
SNCR AH|FF U=d], FA} Hi&3]-87]%0] A= o]
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NOx Hj&5/3Z Bl L&A 5E7] 915t SNCR 57049 &4
272 dAAE Y 2%, ARAZL, SHA F5F, 84 AHEE,
A FAIZE NSR H7H|, &3] 5 ot FAAE 119
o 4 Stk

E oA 9] AF AL SRF AHEEF 19,450.00 ~ 36,950.00
kg d', 84 AFEEF 291.00 ~ 693.00 kg d', FAZ o] &%
OF 84827 ~ 1,028.80 C, A ZA]7F 338 ~ 9.17 s, 0,/CO H| 847.05
~ 1487734 502 WHA|A NOx HiEEAS v - A ESHCH
mEha] 2 Ao = AA 2JFU ANFRY 24x27, TMS
Atw 9 o]24 AW A=F AESHL, 8 7| eH9=4
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&, AFAIRE 0/CO H| 5ol TE NOx HiES4< H| w45t
At E3F TMS 29 NOx 5 E2XE NOx AAEE 60%S
Jste] Y5 ARELAL, Hi7EATE, SRF ARG 59 &
Az W NOx 58 &g o 2 gtsr] 915 NOx<]
71 FE4 vlEATE Equation (1) 2-8-5t0] AFEsict

C X @, x 107"

i @

EF =

o] 7] A,
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C: d7]2¥EZ 5x(mg Sm™)

Qury : AHi7EA GZHSm® h')

U : d8A-8FH(ke h)

SHFITANA IASHI[14] Sl 7| FEE HiE
At 5L 24 A5 Al AL S S5k &
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EAQFH Al A AT AAE PR AHY AR A EEZ A
dolA Jesto] ZH2He] WAAHES SHeHA] B s R
et d71e924d 5RO BAAE ToA &4
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£ 15t} JAES & &85kt =EE NOx HiEASE
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3.1. HAR L{O| 20| 2 NOx HIEEH

SRF Q4= WYWHOARE 2% E77H4] 0|24 HAWY
of oJgt dutelt TMS A=E &8ot] =&H 58 SNCR ¥
AAA dulo A9 2= §iste] WE NOx 5EH3}E Figure
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ASE on, e YA HAA Y EF2EE HAEEA
%=t SRFO] F79E Al ~ AH4717] o] 2407 =&H
SRF @A Z Yo|A 9] &%= 1,004.94 ~ 1,054.19 C2ZHN BH
L ok 1,029.88 T2 UERFOoH, TMS R0l =55 &
A Yol 9] &EL= 84827 ~ 1,026.80 CEH] HH2 T ok
976.61 CZ Uelgth TMS &2k o|&% AA WA
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Figure 2. Comparison of NOx concentration with temperature in
SNCR process.
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Figure 3. Comparison of NOx concentration with urea usage in
SNCR process.

2309 ppmOEA 1 ¥ Ueheh L5 31A5E 3
7] ol EFElo] Qi hHHol F ¥ B LA 09
of QAaurgo] Z7kste] NOx &7t thi F7hj Hlow
s,

w

2. QA A0 [H2 NOX HIZEA
AAE YFRo| FY=E 84 AR 25 S04 &
L& 1#sto] SRF A=A ~ AHEl4), 84 ARG} o]
o] W& NOx =& W3S Figure 30| YeRATH

AL Q4 AFREFO] 291.00 ~ 639.00 kg d' HL=EH o
T 556.29 kg d'& UEHTH NOxE 7.88 ~ 23.47 ppm HYE
W Bt 1575 ppmOE UERFT, AAYARR) 03642 e}
oo, wl&35]-871% iy oF 26.25% FEOE YRt A
2% 24 AREEFo] 434.00 ~ 650.00 kg d! HYEH BFF
540.25 kg d'2 UERGTH NOx:= 11.13 ~ 34.02 ppm H=
W W 23.09 ppmO 2 YEREI, AHALR) 0.079% ek
oo, wj&3]-87]1& ty] oF 38.48% £E0 & LERGTH A
#3S 24 ARRTo] 355.00~693.00 kg d' HIIEHN HF
522.24 kg d'& YEFFTH NOxE= 12.32 ~33.67 ppm H 24
B 21.26 ppmOZ UERE T, vi&5-87|E tiv] oF 35.43%
2oz Uehgrh AH4E 84 ARREFo] 334.00 ~ 657.00
kg d' M2 4 HF 569.00 kg d'E VFEFGTH NOx: 11.37
~26.29 ppm HAEH B 1831 ppmlE UEFHIL, 2 A
SR 03542 Yepston, wiEs]-87]1% vl oF 30.52% 5

F02 Yyt

AL~ AH47ER] AAE 13T "ol 84 ARERFO
291.00 ~ 693.00 kg d' HAZH B 542.34 kg d'2 YRS
T}, NOx: 7.88 ~ 34.02 ppm HIZHA B 19.92 ppmO. & 1}
B on, ZYARR?) 0.0422 YEbon, wi&Es87]E of
H] oF 3320% SZow uehgth tiAE ZRASR)0]
0.000 ~ 0.364% A UEFgton, @4 ARg=Fo] F7ig] o
2} NOx &7t #ashes AFoE Uehkth 7MY gol &4
= AHEl49] NOx BH5E7F 1831 ppmOEa Q4 AR8Fo]
AL A2 A39] 21.26 ppmo]l H|S] oF 86.12% $Eo= &
A Uebsth 84 ARgEo] S7HEE NOxeH9] ¥hgo] F7t
Sofl W& NOx A|AFo] F7Iste] mAE] & viEE = 527t
a7 Wil Zos deEr

3.3. M|FA|ZH0] [E NOx HHEEH

AR Yo FYEo] ¥ AFARG 25 &0l
A9 X5 125to] SRF AmHAH1 ~ Atell4), 7A=Y
olo] M NOx FEE HWEASIGom, ol it AIE
Figure 4] e it

AL A FA]7E0] 4.13 ~ 9.17 s Y24 B 628 s= LFE}
ol NOx: 7.88 ~ 23.47 ppm Q&4 B 15.75 ppmO =
Ueb i, 2AAR®RY 0.0012 YeRGoH, wiEs]87]E o]
OF 26.25% SF0 2 UERGT Al AlRAI70] 3.83 ~ 543 s
W2 B 435 s2 YERGTH NOxE 11.13 ~34.02 ppm H Y]
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Figure 4. Comparison of NOx concentration with residence time in
SNCR process.
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FH P 23.09 ppmO 2 UYEREY, AHASR?) 0.0862F 1}
Eton, uiEs-871E | oF 38.48% =02 UEIHTH AL
H32 A 2A|710] 4.14~5.06 s HYZ KN FF 4.67 s& LJERG
T}, NOx+= 12.32~33.67 ppm Y ZH Fo 21.26 ppmO.ZE L}
BRI, ARAISRRY) 033302 Uehdon, uiEs]-87]% iyl
oF 35.43% o2 UEHgTh Atgld4= AlFAIEC] 4.85~ 6.70
s RI9IEN Bt 573 s& YEETH

NOxE 11.37 ~ 26.29 ppm =4 HF 18.31 ppmO.E 1}
ERal, AAAR?) 0.00012 YEREoH, vi&5]87]% o]
OF 30.52% =02 UERgTh

AL ~ AF471A] AAE 3T wofl= AlFAlTto] 3.38 ~
9.17 s HQEHN B 522 s& YETH NOx: 7.88 ~ 34.02
ppm HEA Bt 19.92 ppmO & UEPEOm, AHAS(R?)
02312 Yegtow, #iEs87]% ] °F 33.20% +F2
vebdth g 2 2-AS5RY)7F 0.0001 ~ 0.3330.2 A 1}
Bt o, AFAITEo] 4.35 s (AH12)914] 6.28 s (At S7FsE
o wgk NOx E= FHat 23.09 ppmO]|A] 15.75 ppmO.Z 74
k= A¥oE YEhHTh AFAITe] 6.28 s2 7 71 Ab 19
NOx7} B 15.75 ppmO.24 7} &2 A2 4.35 s91 73
2] 23.09 ppmo] H|5}A] °F 68.21% $EO = UEIRHT o=
AFAIZr0] Z7142 NOxete] ¥hgo] Z7}lsto] NOx A7
ol 7tste] uA g & wiEEs 527t F4sh] fEe
ek

3.4. 0,/CO H|0f| [2 NOx HiEZEAM

HAE WFo] FJEo] ¥hEE= 0,/CO Bt F5 &7
A9 F=E Esto] SRF AdZ2H (A1 ~ AHEll4), 0/CO H]
9} o]o] WME NOx L& BluEAIom, olof gt Azt
£ Figure 59 U QlCH

AH|12 0,/CO H|7} 950.30 ~ 10,683.42 |24 B 3.061.89
2 Yehgth NOx: 7.88 ~ 23.47 ppm HEHN B 15.75
ppmO. 2 YERFon, AAA SRR 0.0062 YEFFOH, v
5871 WHl F 2625% FEOE YEHHT A=
0,/CO H]7} 1,939.04 ~ 14,877.34 HL| 24 H 6,790.752
LFEFSTE. NOx+= 11.13 ~ 34.02 ppm HYZA Ha 23.09 ppm
oF Ui, ZFASR? 01512 Veron, wiEs]|87]
= tiH] oF 38.48% E 2= UEIHTE A3 0,/CO H|7}
847.05 ~ 4,925.16 A=A B 1,798.605 LFEFITE NOx:=
12.32 ~ 33.67 ppm HWHZH Hy 21.26 ppm O 2 YEFFIL,
ARASR?) 0.0230.2 YEstoH, wi&s]g7]E tiu] oF
35.43% 4202 UEGT) Atgl4s 0,/CO H]7}F 1,224.26 ~
6,641.07 HYEHN H 2,315.5482 YEGTH NOx= 11.37
~26.29 ppm HL|2X BF 1831 ppmO = eI, A A
S(R%) 0.1282 UYebEow, ¥j&3] 8715 vl oF 30.52% &
TO&E YEET

AHL ~ AHA7EA] AAE 13T o= 0/CO H|7}
847.05 ~ 14,877.342/ B4 3,111.300.2 e, oju NOx
= 7.88 ~ 34.02 ppm HAEZAN HTF 19.92 ppmOE HEFFO
o, ZASRY) 0.0400.2 Yeton, viEs]87]% tiy] oF
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Figure 5. Comparison of NOx concentration with O»/CO ratio in
SNCR process.

33.20%2 YERETh tiAl2 AR 7} 0.006 ~ 0.1512 T
4 @A YEhgou, 0/CO 87} 7 22 1,798.60 (A1|3)ol]
A 7¥g & 6,790.75 (A= STl whel Nox BEe B
o+ 21.26 ppmol|A] 23.09 ppmO.E F 8.61% Z7}5t= Ao R
LERLTE 0,/CO H|7} 9F 34.19 v 75t NOx 5= W3k
oF 8.61% S7}ot= o= UEHTH 0/CO H|7F S7Fstch
= AL CO &7} ZotAAY 0, %7} F7}5ke] 0,/CO H
7t 7Vt ACEN AAR WY &7t SVl wEt A=
9] Ao wet CO sk #Aot, FYE= SRF A4 5
7t B7] Foll ZFE] U= HAGEC] F H 2 2%
Al 0,249 ®Ego] F7ksto] NOx ¥4 s&7t tha S7H &
Qe Ao mrgch 4o 31004 AFT Hlel Zo] LxZ
7holl Wk NOx 57t thd F7leke Ao Ueid A
FAFSHAl e

3.5. NOx &A= & L HIWHE

B AT AA| AAFRGAO|AE SRFZF #H7]Eo] E3HE A
%= TP AR7E diFEolH, #iEAS A Al Equation
()0l Qloto] HiEA S AT £ dATol4 =&H SRF
9] £/ wE NOx &A=t FAF A<} vla-HES 2
JH4]E Table 3°] YeRHSATE

2 AolA N wiEAsE BAAEE AR 42 =
EA5olH, A8 AFEHE 37 Al AHEEE H85ktt 7]
ATATH419}k o] vl P HSH WiEAS(EPA AP-42), =
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Table 3. Comparison of NOx emission factors with previous studies

NIER_study [4]

EPA NIER NIER NIER This study
Item | AP-42 (2005-9) (2010) _study [4]
Bio SRF- SRF- SRF- SRF- SRF-
RDF RDF | WCF | RPF RDF SRF SRF | CASEl | CASE2 CASE3 | CASE4 CASEl~4
NOx | 2.600 1400 = 5300 | 1.800 = 4.100 = 13.210 = 4.430 1.058 1.455 1.795 1.139 1.450
Oper.
Type* 1) 2) 2) 2) 3) 1) ) 1) 1) 1) 1) 1)

* Oper. Type : 1) Combustor, 2) Incinerator, 3) Boiler

** RDF (Refuse Derived Fuel), WCF (Wood Chip Fuel), RPF (Refuse Plastic Fuel)

A e A9 A AARe} H|wSkIeh4]. g, 1L
FAg+= AZFE 7} RDF (Refuse Derived Fuel), RPF (Refuse
Plastic Fuel), TDF (Tire Derived Fuel) 522 ThFolA &£E
Aot 2013AKE A¥t IFA=Q] SRFE ERAAE T3t
StR2H, WCF(Wood Chip Fueh)o} 22 HZEA A=g
Bio-SRFZ A5t tH4]. & A-ollA 7idd wiEAse A
3 AFATe] HiEASet A= FH7E FYsHA gou, H7
B2 LSt vgdaEs 35Hol AUtk

SRF, Bio-SRFE AM&3= SRF AREA| oy H7| &S AR
Sk H71E AZHAE 9 A, NOx9| HiEAle= A8 E4
of ot HFFFAFY o 1.817 kg ton’!, 7|eF AJLH 7| E
2w 3.322 kg ton”, 7]EF A ARL uf 5.830 kg ton! 5
THT 4= ok, HA|Ql 5.830 kg ton! O F SAHHog A
&0t s Hof Qlt{14]. AANIRS] A% HdeAF7t of
95% Aol ARk, S 7F Al Ao} #iEAS= 718 2AA
9] #9229l 5830 kg ton' 0.2 A LT E o] 9ir} B L
At AL ~ AF47EA] 9] BetA S Al S 22 1.058 kg
ton”, 1.455 kg ton, 1.795 kg ton™, 1.139 kg ton' O 2 X HF
1.450 kg ton” 02 UEpgTh weba w7l B9
1.817 kg ton” TB] ¥ 79.80%% EFTE.

428

SRF AHGAIAE 9] 95 AAIEZ A5l AFdAe] &4
z27, T™MS Zt&5 9 o] 24 AAWY A5gE BAsto, 2 o
7|2 AEZAR] HA], SOx, NOx & NOx& AHsto] ALz Y
2%, 94 AR AFAITE 0/CO H] GO W NOx Hi&E
g v RN}, HHFAQ NOx9 HiEASE E&3tal 7]
AFAet BluEAS AFANERE o} 22 AES
i

A Y 257} 84827 ~ 1,026.80 C MY =M B 976.61
Cog Uehton, £x0o] 2710 wg} NOx 5Et Z7lete
Ao & Yehytth 24 ARgeFo] 291.00 ~ 693.00 kg d' H 9
EH Wt 54234 kg d'E UERGOH, @4 AREEO] STl
gl NOx s fHAshs P2 Yepyltt A FAI7E 3.38
~9.17 s2 BFH AFAIZE F 522 s=2H AA A 1T
OF 2 so|UjHT} oF 261 v HX= AW, 24 E T NOx29

HHEAIZEo] FES Ao E UEyith SRF FUF 7tx24
Q1,950 kg h' of¥] BFHQA SRF EJFo] oF 55.71%2
1,086 kg h'24 Bj7tAs ghao] wet AFAgte] F71e
Q= Ao g detEh 0,/CO HE 847.05 ~ 14,877.34 HYR
Wt 3,111.300.24 A2 gy M1 HowArl 17.86
v 2A YL, 0/CO H] 710 me} NOx 5%+ ta 5
75l Aoz LrErydTt

TMS Atzo] o3t 25 E700419] NOx9] Hl&sk+ 7.88
~34.02 ppm HAZH Fat 19.92 ppm2 & H|E3-E7]E Ol
g HiEHe Zor YUt giAdes dar i 2%, 9
& AREE, AIFAIZE 0/CO H] 55 1Eg 232748 NOx
HiEswo] it ZAASR)E= ZH2E 0.180, 0.042, 0.231,
0.040 o= Tha WA Yeyth & o ot AlR2de 1L
23t F7HA7 ash, AA AAGARelA Y] A5 A
£ 83 o AR HY 21S &S S A4 %
L8 Zo® wdEY. wehA Eot g% Az UE
1&54< oetshr] fside 2 AvloA LAx4dS 1L
gk Hole £4 4 A% g7 asitt
SHERJAS7E Al Y HiEA= 7B 2AA=e] A9
5.830 kg ton' 02 HESIEF Fof Qo Ty B AAnt
o] A1 ~ AF471R9] Bt HiEAST= 22 1.058 kg
ton”, 1.455 kg ton™, 1.795 kg ton™, 1.139 kg ton' 2. & 1.058 ~
1.795 kg ton' O 22X HF 1.450 kg ton' 0 & UEPGTE A%
= NOx Bi&AS 1.450 kg ton'2> IHTAH A viEAS
TA[141014 718t DA AR Hf wiEA S 5.830 kg ton!
oiH] oF 24.87% A =Sl Ao = YEtgton, 7|e AR
9} 71eF AFGAH 7129 1.817 kg ton, 3.322 kg ton™ THH]
ZH7F 79.80%9 43.65% HEE YEFTE §AF 7] AFEIH4]
o A9 NIER 1A](2005-9)9] 1.400 kg ton"'#} J-A}SHA LE}
won, A2 Yehd SRFQ] 3991 13.210 kg ton™ TiH]
10.98%2 UERTh mebs] AFEE NOx HE&AS 1450 kg
ton” TiB|Ste] 12| wjE&A4= 5.830 kg ton”, 7] AFZAH9
HiZ A4 13.210 kg ton-& 9F 4.02 v, F 9.11 ©} =LA AR =
of A7} A YEhylth. % SRFO| S7/54E, 9 IF
IAFE et FHXAEE Tefet NOx HiE54, viEAs
A7 HE, d71edEd HAE, 55 ARES g 71
A7F Zasiohal wehEh

T,

i)
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