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Abstract

Recently, fine dust in atmosphere have been considerably issued as a harmful element for human. Nitrogen oxide
(NO,) exhausted from diesel engines and power plants has been disclosed as a main source of secondary produc-
tion of fine dust. In order to prevent exhausting these nitrogenous compounds into atmosphere, a treatment system
with selective catalytic reduction (SCR) catalyst with ammonia as a reductant has been used in various industries.
Urea solution has been widely studied to supply ammonia into a SCR catalytic reactor, safely. However, the con-
version of urea solution to ammonia has several challenges, especially on a slow conversion velocity. In the present
study, a fast urea conversion system including a plasma burner was suggested and designed to evaluate the perfor-
mances of urea conversion and initial operation time. A designed lab-scale facility has a plasma burner, urea noz-
zle, mixer, and SCR catalyst which is for hydrolysis of isocyane. Flow rate of methane that is a fuel of the plasma
burner was varied to control temperatures in the urea conversion facility. From experimental results, it is found that
urea can be converted into ammonia using high temperature condition of above 400°C. In the designed test facility,
it is found that ammonia can be produced within 1 min from urea injection and the result shows prospect commer-
cialization of proposed technology in the SCR facilities.
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Fig. 1. Scheme of a fast urea conversion facility using a plasma burner.
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Fig. 2. Scheme of a modified facility for a fast urea conversion.

b Age Sastgon. S48 8k

% A% 9 AFEg 19 20] Bk 54

ox
_?L
2
4

ou], 74 Ao 71918t R HAE aas BF
SEo] S AT HAokSE Bt 8 SRS
FRSHIA Bezut ot adg FF =29 Ae
£ Hasksigch £ WAL 244t dRdE 5
gEUjole} o] £xQtoR HAHE 13 BT o)k
AIRF 7Hie) 27} 98-S SCR ZollAbol A w27 2
YH=E FEsH Ro] vl olest ol g2,
44 FF =27 SCR Z0)9] AE HAssol
SCR Z1}9] S22 454174 e S8 47T
WE Aol g Lo BEE 4 QRS §Ed
AT E, AEA o] HE AR 58 ASE 7Y

¥ & e FR2 2] 37 4P FAsH

2.2 MEMA T Y 4 w

7|7k A5 2AVSL7] 9% 3715 Sa3t] fls) &
Z 2 (DBR-030 Ring Blower, Dongbu, Korea)E 2§
stglen, & %2 1500 L/mine 2 HAAsgich E3T,
w717t Ae] L2 2 mAFsl7] ¢8| 3]E (LHS 61 Pre-
mium 10 kW, LEISTER, Switzerland)E X8} th.
SIEE AR & EFzv WY, 248 35 =5, £
7], SCR Ui E At zE AXH W7 H =5 A
£ A5kt RE A= dES 5o dEdE
F|aztetar} egsiglon, 72t 4R A1 Sof EAY
£ ARt 225 ST - J=F FAHsH &

Zzol wuol AR Wk olgalgon, Sax
ol S 98BS FRIAL, T 9FL 1001
mine.2 ATt ek §He Waz Aol A
B Sel Bakzo} BAL 98, BF Bax
o} ZQAA] (AP-CAF-2, DawonSys, Korea)E %83}
gon], 2o 2kwe| AL A7 4 glc. o] AT
olHE Betzvt waS 915 200w 27t Yoz
2R AEE FARAT A9A 4L 19 3
o Bglom, vig 10 Limin ZA0]4 9] Eetzol v
A5 5o 79 40 B

of Aol Agke Bafznt My Hg 1% 8
a4 AV AN Fa 24 82k 27] 715 A vy
A5o] mE LE Agel £08E A a4s 3
FolA gEYol WAYZIA| 8% AlZko|w, gFE Yo}
Agei} FAHE 4 o FE Zelshs Aotk A=l
A Szt B ZhEo] i E = s 9 ol &8
He AR EA57] s 29 13 27 20 2l uE
71 =9 T1, T2, T3, T4 §1X| o] EXHE A5}
qen, 2= 4 9A= 57 SAFelt 4749
2:= glolg 43 AA](34970A, KEYSIGHT Tech-
nologies, USAYE B4 2451900, Azt Ha &
£ BEZ Bo £ Ao 205E A7E 245}
Aot 85 FgolA drY ol Aol 28 5= Azt
2 944 FFE AR HIE (Legatol00, KD Scien-
tific, USA) -5 A|Z o4 FE SCR S0 Sthof 49|
FTIR 248 AlZelgon, dmujolrt 245717

AQEE AHe RS 40 AT Eo) BA

J. Korean Soc. Atmos. Environ., Vol. 32, No. 5, 2016



530 24U QU - olYE - $9E

a2 Whrwh. Yo i

' Nozzle | P. Burner |3
o ,‘\\'* 5
Rt SO\ |

' Plasma er
(DAL AC)

— ”

Fig. 4. Operation images of a plasma burner.
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Table 1. Primary performance comparison between hydrolysis reactor of EC&C technologies and plasma burner and

catalyst combination in this work.

Hydrolysis reactor (EC&C technologies)

Plasma burner & Catalyst
combination (this work)

Start up time

Temperature increase: <30 min

Temperature increase: <2 min
Ammonia detection: <1 min

Maximum temperature

Hydrolysis reactor <150°C

Urea injection area: <700°C
SCR catalyst area: <380°C

Concentration of ammonia

10~10000 ppm (controllable)

500 ppm (tested)
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