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Experimental Study of the Influences of Additives on Selective Non-catalytic

Reduction Process and Ammonia Oxidation
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ABSTRACT: An experimental study of selective non-
catalytic reduction (SNCR) process and the oxidation of NH;
with different additives was performed in an electricity-heated
tubular flow reactor. The influences of CO, H, and CH,
additives on SNCR process and the oxidation of NH3, as well
as the interaction between NH; and NO under the condition of
coexistence with the additives were investigated. The results
indicate the optimal reaction temperature for NO reduction in
SNCR process is 925°C. While CO is added the optimal
temperature decrease 50°C roughly, while CH, or H; is added
the optimal temperature could decrease 100°C roughly. The
oxidation of NH; does not produce NO under low temperature.
As the temperature rises, once NHj; is consumed almost
completely, NO is produced from the oxidation of NH3. All the
three additives could decrease the minimum temperature under
which NH; could be oxidized and the minimum temperature
under which NO is produced due to the oxidation of NH;. NO
could enhance the oxidation rate significantly except the test
conditions with H, addition.
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oxidation; additive; NO,

FE: O TIREINFICO. HRICH ) 3EFE P ARk i R
(selective non-catalytic reduction, SNCR)JBtfH [z 3 A K NH;3
A S YL ) e DA B IR AR B 45140 T NH g FINO PRI AR F
FER, TR SR B ERET T S0 ot . Seie gl i

EEWE: [F5E G HEAT I R o3I 5 H (973 33 H )(2006CB
200303); [EZ 863 iRt A4 T H (2007AA05Z337)

The National Basic Research Program of China (973 Program); The
National High Technology Research and Development of China (863
Program)(2007AA052337).

FW, LAINFISNCR L 254 NHgif J5NOF) B Jse 3L FE
9 925°C, MACOff AR ERRL 50°C, IIACH B
Ho (i fe HE IR B B 20 100°C o 7EBME IR R NH LA
JENO, 4 Wi TH i, NHm e Al ke, JTaAH
NOZE o 3 PP ISR AE NH3 & A A8 A0 S5, 1) B AL B
%, FHEAE INOI S AR BEAT N Bk o BR T I ANH I 1
BLAL, NOREHE I 2 2 iR NH R AL T FE I 26
KHRIA: EEEMEARMEAIE I NH %L WA NO
0 3lF

NOGE KA R 25 ez —, fevl KIRW
MG Zs o6 AN ARG RN A AR IR BE L) il Rk
Jolb o BEAICIRKREEA A 1R NOWHE IR IR A2 48 1) K05 B4 1)
FA AT, %, BB E R INO,FNO
PRS0 90% L 1M, A SC IR Py At 2 AFXENO
(1A B 3 BRI T I o AR INOFE Il EoR
JEFEPE AR AL I8 J5L (SNCR) I fiF 5 A H A 8 ¢ J 31
T BTN A 253 rp A5 O AN S 2 S R
T 28 NHa B B A 2 JE 38 B R N S i
BAR el b, AR SRR A& T,
A JE S S IRBE ) R IINOAT IR BRI S, HENO
& NP

SNCRHEA I — A~ 2 245 15 7E NHsEEREFENOIL
JFOMN,, W] RERE A A AE BUNO, BT s Wt B
WG, NHgE JANOM A AR, AR,
23R SV INH R 25 I my, NHa%s
B A INO, NOFE &= T e S AR R T+ DAtk
BN SN BEA TS (1 223K, — Mo 900~1 100
CYERIA, BRI B FR A SNCR TG AR 1965 % .



22 BOE # AL

T % 4k

29 3

AT 15 2 L S i 2 PRI SNCREE AN i — A =
i .

— SURIF 5T WSO\ — S A R (K SR AR Ol R N
7, "TPAMARSNCR M WY R S 5 H . @il

H,O, R ey o910V, AT I 9 W ax o
IR INFRIHR AT LUAESNCR L 25119 e VL B AIX 100°C
Pk

— BRSNS N I AR NH ) AR AL
J3£ e 5% M SNCR B it S I (3 P8 7 1 01921 DRl st
FUSNCR Vil 55 4 AT T IRINHa R A A RE I , AR
SNCR I 2 NH3 FINO 1 e b B L R 7 i 4
FNLEE, FEER . 55— LR TR
Hr, N E A IINH R AN RE 50 INOFT 2%
A, NHailt T AR AL L INO, BT LLIT S NHaff
SRR M AR AT S SNCR ) RS WY FH 2 it 2 25 Rl 4g
|=A
~J o

AT WF 9T T 2563 NHa b NO I8 J5 e P, %)
NH3 1 AR T 7 MAR 2D o A SCHE— 4R AU
A ERFSY AR INFICO. HyfICH % SNCR 2 [V
(NH3-NO-0, S W) LA }2 SNCR Jz W it J& 45 1 N NH3
K RS (NH -0 2 S7) I 551 o
1 LWHHRAZE

SR SN EHEAT, SR R 1,
AFEFRUE ARG N RGN 30T
RYE 3oy o AR R U g
SRR, TR RGE IR, — RS
BNy OFINO, 5 — S AL NH RS I

TR
o SN B
|:| IUFEAR
JHA ST

NHz FIS I NO O, Na Hezs

E1 SERFErEE
Fig. 1 Scheme of experimental system
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Fig. 2 Temperature distribution in reaction section
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Tab.1 Experimental conditions

ER WS 25 N5y i BENE C
1 SNCR % ¥ NHs, NO, O, 775~1100
2 SNCRZ ¥ CO, NH3, NO, O, 775~1 050
3 SNCRJ ¥ Hy, NH3, NO, O, 675~925
4 SNCRJ ¥ CHg, NH3, NO, O, 700~1025
5 NHa% A Y NHz, O, [A] T
6 NHz% Ak 5 CO, NH3, O, [/ T2
7 NH S A W H, NHs, O, [A] 43
8 NHz %A R CHg, NH3, O, [F T4
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Fig. 3 Influence of different additives on NO reduction in
SNCR process
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Fig. 4 Influence of additives on the oxidation of NH; and

the production of NO
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