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A Study on Reduction of Nitrogen Oxide (NOx) and Stability of Incineration Facility
by the Food Wastewater Incineration
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ABSTRACT : We examine the processing method of the food wastewater to direct spray at living waste incinerator. The demo-
scale stoker system is used as a incineration facility. The results show that it brings effect on the reduction of nitrogen oxide (NOx)
concentration as well as the ammonia (NH3) amount in SNCR (selective non-catalytic reduction) by the incineration of food
wastewater which is containing a plentiful ammoniac nitrogen (NH3-N). Furthermore, the stability of incineration facility and the
extension of operation period is actualized as a improvement of clogging phenomenon on outer wall of water pipe as the 870~950°C
maintain of exit temperature in a second combustor by spray of the food wastewater. The 26 items of air pollution matter of nitrogen
oxide (NOy), sulfur oxide (SOyx) and dioxin etc. are measured. The results show that it is under the value of allowable exhaust

standard.
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Fig. 1. Schematic diagram of incineration facility of living waste and food wastewater.
® waste input, @ waste bunker, @ incinerator, @ waste heat boiler, ® exhaust gas facility, ® ash bunker
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Fig. 2. Detail of incineration incinerator and system.
(Spray position of food wastewater : S1, S2 and S3)
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Fig. 3. Comparison of SS (suspended solids) concentration in
untreated and treated food wastewater.
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Table 1. Component analysis in untreated and treated food wastewater
(a) Untreated food wastewater
Generation day PH COD SS VSS T-N T-P NH3—-N NO2—-N NO3-N
3 days 4.48 45,000 156,500 125,200 3,552 832 417 0.60 4.80
6 days 4.61 42,300 167,800 133,568 3,705 809 522 0.76 5.30
10 days 4.57 39,800 170,200 133,436 3,755 886 956 0.82 6.00
13 days 4.63 40,500 169,800 128,878 3,890 920 978 0.78 5.80
(b) Treated food wastewater
Generation day PH COD SS VSS T-N T-P NH3-N NO2—-N NO3-N
3 days 4.37 37,000 73,000 56,900 2,676 492 475 0.20 3.70
6 days 4.41 35,600 75,900 60,700 2,436 468 498 0.44 3.70
10 days 4.39 36,200 76,400 59,500 3,432 658 835 0.43 5.00
13 days 4.50 38,600 77,100 62,451 2,988 588 510 0.22 3.60
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Fig. 4. Operating result of nitrogen oxide (NOx) emission, and
pump output and amount of ammonia (NH3) at SNCR
for the incineration of leachate and food wastewater.

3. et & nF
3.1. SASE Ho MEEM

SHBR 42 AT A8 22me] A BAF- 22 4
efsh] Qlof AR H4: thel Faulo] Gl gie] o
cholS41 F7h W S AT 3k o] Bk @A Qo] H5E A
(S9)9] 7 ot %212 TRA W A% BAP B
Shm TATAG MOl AHE BE=Z0) uhsll Habo] u
AT 4 Glek, webd BA SARE H4o] HRRASS) BE

off diste] AESIATE A R A2 B2 s
H| w3t 7S Fig, 30 UEliSie}, o714 4= obr-dd A
2= x| & s Wk Alee SAER I
A5t o EeE 7)o osf AelE FAERF
Bt Hehd 2y, e
140,000 ppm °Jlert 11 Zef7]of
EA(3S) sE= 72,000 ppm 22
Z(39) iEﬂ AdEes 2e g4 9l
249 Zatol| whE 43
A AGgt el o] A2l fhed
o) A7 FE=A1E YEhaL itk o17]
A A ol whE Y oMd AA(NHs-N) o] 24
Aol FEohd WYY Ao wpet Y ols
N) Egto] Z7kste] 4 109 43t 5 71
A AANH-N) SEGHe LT 9hee o 4 gtk #4:
%9 L= 712(CHOeN), Yol A (NHs-N),
oFFARA] AA(NOy-N) 2 AA] AANOs —N)&E ZAMS} 1
13108 Az A "}, of7]A dmyjobd AANHs-N &
o YEENH)S FAT 5 Y daaA 272 B
Ab- 2ZF A FAEF Ha 9 o] gyl Fa(NHs-N)
7F A2V (NOLE g8 7] AaAHE(NOL) 9| A7
g THAZIE de o mebA 2 dtlMe S4e

0}O. O/JE'E-'
BT =

ru&

i)
g
I,
N
o
i
O

218\ [e])]

1=R=]
202 }\4

o

Table 10]+&= ¢
AIE YRS 1’4’
(39 s

ol %
=
OF A

24 (NH;-
ofrri]o}

rlo

_l}, l:ll-[‘ OJ..

)3
=2

o 510
fes . ‘65

" Loachate  Food wasiowater

Fig. 5. Nitrogen oxide (NOx) emission and ammonia (NH3)
amount as spray the leachate and the food
wastewater.

9l AR Ghmloh RS T TSI G YR
RE 109 AT S4BT Heg AL AZRo =K A
RBHENO)S| AATEE FHA7IE B el vlso) 3
YHASNCRIIH AHEEHE ghmvjole] AgeRe Fof g
Uob Abgel k2 opEn] Hekg HekuA s

3.2. EAMSE(NOX) MY

Fig. 4] &4 &F w4 A7l g Aatek=(NOy) H
= AG A wE A (SNCR)OIA 2] FE Y of
(NH)®| X 775 Arks YEHH L. Fig. 4014 2
A 710 Ao HaE BABIE mef Ao
AFZRE(NOy) Yt
UL Qo .
rqH ﬁq- UrEM k. SA=F

LEEE R

0
o

oo
1o w2 on o

L/dayR oyt oAl o
(NHs) Aol ARb71F S0l 7}1% gl g
ol AE £ v A

oH
_|o|-
E
=
w
r#
=
>
fol
N
o
o
«©
i
o
e
-



906

Korean Society of Environmental Engineers
g$50 - Hre - SFE

=5 54 ) SFRUOKNH) T3S E450] Table 20 1t
BRI, 1 A% 2412 542] 29 530 ppm o W&
8.7 ppm Mtk oF 60Rt B YR LOHNHE B73LT 9)
S o 4 gk B Ao A AASER(NO,) A7 $15te]
25t Al wZu) SR (SNCR)E 222 ) 23} 9
Stol 28 A5t ShUAR QL oHNHy) S

2 A ofFfjef gFo] HE-15.16510] Nyl HoOR 2] viEH .

skt

o m> wx ol

4NH; +6NO — 5N, +6H0 ®

8NH; +6NO, — 7N, + 12H,0 @)

Ty A H7)E Aol gk drdwro] ool w2
A Ao E7F SO AZFR Srbdulof] obeks
oA 27F A4 LEE AALESl 870~950TE 451
sto] 7)ol aZHdH] EZ*OM ““Eﬁkh ﬁﬂ*é 2>‘<} A
Ao EAlstyict, B At
%!'E‘/]O]'(NHS) AES E?%k ?EH’T%}
Bl 47} 3

o
Jo
i
go
1>
o
du
=)
¥
T
o
oo
et
o
fu
S
rx
i
)
=
Apu
=)
et
e

Table 2. Comparison of ammonia (NH3z) content in the
leachate and the food wastewater

NHs content NH3 amount at SNCR
Leachate 8.7 ppm 228 L/day
Food wastewater 530 ppm 123 L/day

Table 3. Measurement result of air pollution matters
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N.D : Not detect

Dust SOx NOx co HCI Clz H2S HCN F Zn
(mg/Sm3) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Leachate 3.8 1.30 49.3 N.D 1.36 0.38 0.10 0.011 0.489 N.D
Food wastewater 4.1 0.94 15.4 2.9 0.93 0.14 0.07 0.008 0.505 N.D
Ash Phenol NH3 Ni Cd Pb Cr Cu HCHO Br2
(mg/Sm3) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Leachate 0.15 N.D 0.88 N.D N.D 0.004 N.D N.D 0.007 0.009
Food wastewater 0.14 N.D 0.43 N.D N.D 0.006 N.D N.D 0.004 0.020
CS2 (ppm) Smoke Benzen (ppm) Hg (ppm) As (ppm) Dioxin (ng—TEQ/Sm3)
Leachate N.D 0 N.D N.D N.D 0.00~0.00
Food wastewater N.D 0 N.D N.D N.D 0.00~0.01
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(a) Case of leachate incineration.

(b) Case of food wastewater incineration.

Fig. 6. Clinker phenomenon on surface of refractory in
furnace.
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(a) Case of leachate incineration.

(b) Case of food wastewater incineration.
Fig. 7. Clogging phenomenon on outer wall of water pipe.
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