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Selective Reduction of NO over Indium Catalysts Prepared by Different Methods
CUI Xiang-yu, HAO Jrming, FU Lrxin, LI Jurrhua, LIU Zhrming
( Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Alum ina supported indium catalysts with different metal loadings were prepared by various methods including impregnation,
coprecipitation and sokgel. Activity tests were carried out on the selective catalytic reduction (SCR) of NO by propene in excess O3
over the catalysts. And the effects of oxygen concentration in reaction gas feed on catalytic activities were examined. The results show
that In/ AO5 catalysts possess high deNO, activity, and the preparation methods have obvious effects on catalytic activities. The
catalysts prepared by coprecipitation or sokFgel method exhibited high NO, conversion to N about 90% ; the impregnation samples
have poor activities, the highest conversion rate not exceeding 60% . The O, concentration in gas feed has significant effects on the
highest conversion rates of NO, reduction and the corresponding reaction temperatures. Along with the increasing of 05
concentration, the temperatures mentioned above declined. The introduction of water into the gas feed depressed greatly the deNO,
activities of In/ Al,05 catalysts. Compared to many other metals as active components of deNO, catalysts, indium has a prominent
different behavior that the respective best metal loadings of the catalysts prepared by these three diverse preparation methods have
little difference, being all around 1% ~ 2% .

Key words: nitrogen monoxide; selective catalytic reduction; indium: preparation methods

Eﬁ’i{d%ﬁ‘—Fuﬁ%ﬁtﬁ%{Hydrocmbon, HC)
a3k HE PR AE 4k & 5 ( Selective Catalytic
Reduction, SCR) % %0 1k ¥ ( Nitrogen Oxides,
NO,), &I+ JUA K E A A ) — A BIF 5T 3 T A
M. O R LB NO, & T AE 4L ) I oK AR
G AR EE A AT R il AL RV R A A
KR BE R AE AL 7.

A Indium, In) 18 4 HEAL 735 PR 41 73, PR
H S, 2Bz, B iR R Z Ny
AR 8 (CHYy) 3 s 70 %), ol 4 Ak
(ALO3) fEHAR ARG CaHi) i JLARINO 1 5y
o, KEE In 4L 70T 75 400 'C~ 500 Cli) 3R 13 i
T-90% ¥ NO, ZiBpa. wlg— oK AR e R %,
MR IHUR G o g ARRLEL) HaO I, i PE K
B L4 7 14 10T e I S — A T 3 R,
LR IS P T 1 B AL

VIR AT T8 In 416 BUAHE A 1 22
W, IR TRIFM LR WS Fe0s ',
MnsO4U'0 BL BSR4, 2 A cel™ L Agl®
Col "> "1 Cul 1 Pl VR Gal 2 45, [N EAT T —
S8 e SOHLEE 7 T A, BEAT T 2 P Ak R SR AL BT
T, NN T A L In, 20 SCR RO (13 #:
JE.‘)E!'_- In0+ l.é&-_-r_[S. 8, 15, 19, 21|.

Zitr CLEWESE, 98 7 iR A SR i AT
BEFLR, AN R4 7 VR AR s VAR AR 3 %5
AL SO AT BT REAN ). AHESTE ] ALOs Sh 8K
&, B H 52 T Rt JLDUIE RN - BERE 3 Fhoy ik
Ml 14 In 4L SCR-NO, 35 ¥E. 31X 3 Fh oy ik
v, BEAT RIS VR 2 B T B R R T R ik,
W75 B #A: 2005 03- 30; 4217 B #3: 200505 11
EEIH: [ 5 EOARET A e 7RI 863) 10l H ( 2003A A643020)
TEE G v A (1976~ ), 9, W-LBRs Ak, SR Ay i K

Befk il
# ARG R A, E-mail: hjm-den@ tsinghua. edu. en



2 7

B 215

AT TG AL 53 o0 A T A I S DU vk S e e
%,k RGEVEOY In HEAGSR HAT R L AR
A3 MT T RNVR T 0, IRBES NO, He b lml ity
e, YRR W HLER SR T 9B .

1 #MR57HE

1.1 LA %

HIRE. K SR INEERR(ATP) (20 H 4L, JE 5T 2R 4 T
J 7y BA1 100 FRIEE R EEdE T 25 8 1 Kb, TR 78R
X 85 CRBEREHEFE 1 h, In A& B A RR 5 76 A1 7]
TP T AR NER: 1 h, JE R I, ks 3h I8, R 1
PRI ARAR R {8, 76 =3 T R R R, §RE Eb
— B, 110 CF 4 12 h, FEHON 5 3541 4E 600 C
A TRERE 3 he WFEEIR 43, HL 60~ 100 H 4>
BAE R ok B0k e A A . 3L BET LR iy
203.81 m*/ g.

BT AR S SR AR TR], FCEURH R 7
FERIRS RN In( NO3) 3+ 4. 5H,0, 43 B4l b gk 7
=] K, SR SRR B 0 AR LRI )
ALOs 84k . 76 110 CHH: 12 h o, fE S I W
600 T4 LR KK 5 h, 73 40 50k A 4k 77 BE &
FESBRIE Dy x IneIM, o x” RoR BL In 3110 $1 4%
TR 1 4 L.

VA T Tk JE 325 ) 4% B e 8 - T 12 9 o 45 i Ak
AL FE S LG4 ALOs BAK I K ARH R, AT
AR FURAE ATP KWL B S S ik JEs 4l 8 117,
IO N R In(NOs) 3 (0 & B, i
1 E K T B A T B AT R SRR iE O & e SG,
“x7 RO . R 11 SGORE L B R Wl
195.91 m%/ g.

(AI(NO3)3*9H,0, 4 b4, it?‘%’aﬂhﬂﬂ%%—”aﬂ:
PR A]) ¥ T B 2 KR, FRA B 28 B U
W In(NO3) 33 T % EiR AL(NO;) 3 JE K
AL O3 YTTE 1) I8 BT 5 20 /K (NH3* H,0) 1 1.5
T, WL 25% W PE I 2 AR A (43 B, Jbntte T ),
FikE 2.5 i 10% 1t 24 K & . % bk 47
In(NO3) 3[ALNO3) 3 3 1 5 24 /K 5 18 92 1% I I TR
&, PN AW pH fH7E 9~ 10 Z 0. SERRA
ﬂ,dﬁJ+ﬁH&§£F%«EA&fric“{5f}zk 4y, 4 110C
T 12 h IR 600 CH AR RRE S h, s
BT 5 0 7 BRA VF A0 P AL FRURE . B i B R o Tor

CP,“x” I XA b, P 11o-CP FE & 1 L R 1 N
210.49 m*/ g.
1.2 fEAbs PR VRO

TEPEVEO SF I P9 4% 8 mm 1R[] 58 AR A5 S5 4 s
%, B VALEE DL T A0 0 RE & 55 16 44 R £ R 8
I, DT R A 42 T 4% AR U, M LN LA B
BN RN I HoO. HEALFIPEA F A & FE 5
0.5 g, M8 0.1% NO 0.1% C3Hg 8% 0, 0%
% 109% H,0, LLE < (He) 1E# <, & &N 300
mL/ min, 4538 %9 430 000 h™ '

REACATE PE VP IR Y5 R A 550~ 200 °C, [
50 "Cal, 100 °C, M\ b m) Ik 2 i ﬂ‘tln?—l?‘f}l
ASCHEATTAL BE, 3B N 8% O,(He 1E V<), THik
ZF 550 CIHORFF 0.5 h. PEY ISR AN il B I & A,

15 BN i A B AR & A R FE AT S, Il SRR

NO NO, I NO, ¥ il NO, 20 B4 ( 36 [ Sy 4
#]( Thermo Environmental Instruments), 42C-HL)
M, DY B % [ 4 W 3% Kk 2 F] ( PFEIFFER
VACUUM GmbH), OmniStar] VA% ( H A it
BIVERT, GC-17A) FH T 5 L A% 8 e o0 .

NO, RERBEX AR5

NO, NERJE - NO, HER s
NO, AR

X = X 100%

2 HR5IE

2.1 BREHER Y

B A 0.72% 1.4% \2.2% .
2.9% Fl 3. 6% 5 ¥tk 4 IO FE S (0 35 - i
2k &, d s AR AR 1L 41 IM ¥ i 500 C
I, 29 54% .

5 ANFE dh R, BRI AR B FE A 0. 721 IM (1)
Tg i A0S I (T TR O B AR PR AR ) v
T 550 CHb, Hogx 4 ANFESIYTE 500 CHAq. P
S IR 50 °C, ANHEBRIE 4 B 5 0 B v ki
AELE LI A LA 5 22 S 1w i, 0 75 ML %2 500 °C
WG 2 AN #5450 'CHIT 550 C), 5 51 42 550 TR

R e K 2 A IR e, o] UG, 75 450 'CIF, FE

M B A B 7 80 (1) 39 i T e T 7E 550 °C, ﬁﬁi‘z
R 4 ANFE S S O ) B 3R R, T
PERRAS. 500 Bl A 67 330 (R 9 n, % o a@raﬁ_«,\
J EEAG IR ST PRI R T i, 3 A Dy vyl B (1) A IR B A
BIVEF: it B0 23 R sy, A L (IR ) I 3 WA ( e
A RS

T LA E RS LA B, W LA HAXRE A 58 X



216 BZ8 5§

B 27 %

TEBHEI In HEALFI, BIES Wk‘%ﬁf?‘/bi\ ; 14

YO, B AR T 38, e T PRI R R R R
{Ei{lnt@iij] mt%“
60
—u—0.72In-IM
50 —v-1.4In-IM
—h=-22In-IM
% 40 —0-2.9In-IM
E 30
8
S20F
-4
10
qsﬂ ZSIO 360 35I|] 4(;0 4;0 Stllﬂ SSIO 600

Reaction temperature/ 'C

Reaction condition: 0. 1% NO, 0. 1% CsHg, 8% 0,, He as
balance, catalyst weight 0.5 g, SV= 30000 h~ :
E1 BEEHEREERERAXXA
Fig. 1 Aectivities for the SCR of NO, of catalysts prepared

}I_\" iII'IIII'{'."-"a['HII on ias a fll[l('l ion (Ir tHI’I][I(".l'Ell ure

2.2 JLPTVERE SR RS TE

Bl 2 2z i 7 DAL Y0E ik il A5 i S /w2 B ok
1% 2% 5% F1 10% 1) 4 AFF s s -l A B A
Bl e a] DU, SR 00 e 2 0F i 1835 1 220 & iy Tt

100
u- |In-CP
—v-2In-CP v
80 i - |
e —A— 5In-CP
= == 10In-CP A
(=1
2 60
5 v
ES b/
.g - o
o 40
&
z
20
F—-——”""
ﬁ 1 L 1

0
150 200 'H:I 300 350 400 450 500 550 600
Reaction temperature/ T

Reaction conditions are the same as in Fig. 1
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