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Abstract: RuCu/TiO; bimetallic catalysts which were prepared via chemical reduction methods and the synergetic
effect between Ru and Cu in the detoxification of ammonia-wastewater to nitrogen via catalytic wet air oxidation
(CWAO) were investigated. The results showed that the addition of Cu in Ru/TiO: can effectively improve the
selectivity of Ny, while the presence of Ru in Cu/TiO; can greatly enhance the catalytic activity of the catalyst. The
catalyst (1Ru2Cu/TiO;) with 1% and 2% loading of Ru and Cu has the best catalytic performance among the
prepared catalysts. With the reaction conditions of 0.5 MPa, 150°C, [NH3]o= 1000 mg-L-!, pH = 12 and the
application to the simulated wastewater was about 33 L-(kg cat)'-h-!, 1Ru2Cu/TiO, achieved 87.7% ammonia
conversion and 85.9% N selectivity. The characterization results demonstrated that the synergetic effect of Ru and
Cu played a key role in the catalytic of the ammonia to nitrogen, mainly reflects in the following: the strong
interaction between Ru and Cu results in good anti-leaching of 1Ru2Cu/TiO> catalyst, leading to excellent stability
for the catalyst. The electron transfer between Ru and Cu makes 1Ru2Cu/TiO; has a moderate oxygen affinity, which
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has effectively enhanced the catalytic activity of the catalyst.
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binding energy /eV
{a) Ru 3d XPS of 3Ru/TiO, and 1 Ru2Cu/TiO,

1Ru2Cu/TiO,

|
|
\
\
\
|
|
\
|
[
|
I
[
|
\
\
I
I

3Cu/TiO,

950 93‘5 9210 9£I15 950 955 960
binding energy /eV
(b) Cu 2p XPS of 3Cu/TiO, and lRuZCu/TiOl
K9 3CwTiO2. 1Ru2Cw/TiO2 Fil 3RW/TiO:2
AL XPS % K
Fig.9 XPS profiles of 3Cu/TiO2, 1Ru2Cu/TiOz and
3Ru/TiOz catalysts
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FER34, Ru 3ds, PLIE S5 G RE MK 45 & Be 12 3 3K B
EXG B AL, Ru Fl Cu 2 [A 45 L4438, Ru
M Cu 53] T4 HF. B9 (b) #—5iFL T Ru
Al Cu 2 8] (1 L AL . 3Cw/TiO: AL 7 Cu2psn
HIES5 & RE N 932.5 eV, Kundakovic %P5 HI7E
933.0~933.8 eV A4 A REAAE NI Z CuO, R4S
At 932.2~933.1 eV RE M ZE Cu0, XK
3CW/TiO, FAELERS 43 Cut B6371, 1 1Ru2Cu/TiOs XX
& BT Cu 2psn FUESS G HEN 932.7 eV, Cu2p
M2s& R R Cu BEASE S, 78
1Ru2CW/TiO; 1 T-5Z2 L FAE I I SE MR, &R T Cu
PN SRR, RN X PRI T Cu ¥
TALIHL T Ru. BACIEREY (—AHY AT W
SJRFANERTRTS, ME-AH] 7M. M-O &
R, SR MSRA MR, Ru 587, 1
% Ru-O 4R, #m T Ru SR MERE. Cu KE
T, HI5S Cu-O &)@, FIKT Cu HISEAMERE.
B, W4 miE Ru A1 Cu MIHTAHTAE, A
THRAFIREENERE, X5 H-TPR HIZER—E
29 WERBEEERREAER L RIRT
2.9.1 Ru#= Cu ¢4 ZEA 4 RIKT AEMLE
AU SIS L-H WLEE, O, Serefib R miE
IR UGS EF, BB " BT A A Edk AT
AL, RSP AE R A YRS E M K
AR EA B, 75 148 A 77 2 T ) S
BA SRR, MR R e LR
S, [FIN S AR R BE AL . Ho-TPR 25 R HH,
Ru SR MERRSS, 59 1SR E MR 5 BUl AL RIZR TH A
YR NEYE R, AT, 3RWTIO, HEAL AT H 1)
SE TR E, B N BB EEUK. Cu MSEEME
Reng, HERTAMP RS, (FRPEHEE, i
3Cu/TiO, A4 713 Bt 1D A2 ALK 74D 8 1 it 2 A v 11
N e o X T3 @ AT &, Ru Fl Cu Z[H]
AFAE B TA5 34, Ru [R5 21 L7 S 4 A 773858, Cu
TRl 2 25 B M SR AL R T BRAIG,  JETMT AR T 04 )8
EALFIISEARE ST, AT R R AE P 136 1
FHRFEH A3 1Ru2CW/ TiO, HE Ak 71 R B EL AT 5 (1) Ak
PR Ny 3R

292 C#HAF TIO, B 6948 AR+ AN
WFFE L R, Ru M Cu FHEE B AT 4 R
R A R B M A e, 2
MTFHRAMERNE, HEZBCRHIEAHFRL, 5
Ru/C Al RuCu/C AL, Ruw/TiO, 1 RuCuw/TiO, #EAL,
FAEAH A 60 T BA S m R B, 5 Ny 1B

PEENFEXS B PRIEEAS [F) 2 A 0t X4 e 1) W TRl 4 5
S AEA TS T B — R 5

MR RN, RMEAFE 1 EHEE
B, SNREE —ERRMEE ). PR R A,
B M IAREIB R R 48, Mgk s 4R
(R 25 B, R I S A R P A v 1), T
RESETE R AU L N I PR R 1 — AR A B
FERF TR I, MR BT, 3Ru/C H Ny 13k
PEIERN 90.7% POiz T A TAEH 3RWTIO, fEH T
(1] 60.4%. FEIRTKENRBEEAT FHKs HE TR 845 5t
&g, (AHMEDA L EE, BUHLT Tio #iik
7, 3RW/C fEH NI BN 72.0%, KT
A TAEH 3RWTIO, EF T 11 98.2%.

AL, Tio, REERmAUL, H55
SR EA “SRAHEAER” O, X FhamAH B AE A
LA PR R AR T o8, E—2 R T i
WAL TS, RIUFEAR R 244 N 2 AL 1
DI, TiO: HAAR I &R0 iS5 &, SJEk
THORAR TN, 1K R T W48 2 [ i 1 R4 F gk
MEm TS, RIEMHFE K4 N2 &85
24T LA 5 o

RGN, R4 & 2 8] (1 AH ELAE AT SR B
WA AR m I R . ST AR AT 51
WA EIEEH . ST e 2R, HEAA
(1) J5 R ik 75— IR A A

3 4 #®

A x e F R T CwTiO, « RwTiO, Al
RuCw/TiO, =ML AL AL e A Ab 22
AR MRS, 45K 48 RWTIO, f#
PTG M, (N B, 1T Cw/TiO,
AT R B ARG, (EEAR R Ny k.
Ru Fl Cu 11454 U BEAE PR IFE (AL T v M R T 32
T, BRERTE Np kM, IFseE AL RE e .
1Ru2Cw/TiO> MEALFRIHFH b A% S Bt 70 1) HoAth L
FhAEACTI B I RE, 75 NE F14 0.5 MPa. X
MIRFEA 150°C . [NH3]o= 1000 mg-L~'\ pH=12., #5
WUR KA E N 33 L-(kg cat) h ' %64 T, HE
BIAZST 90%, N FIEFEMER T 85%, HIES:
N5 IR, RUFIIEAIEPERARREEAAS . RAESS
SRR EAFIE S SR EME. Ru M1 Cu AH BAE
FI CHLFAR388) « 15 120 20 v 1 2o de: DLS R 4 4t
MARRE T2 RuCw/TiO, M4 & AT B A R iF il
PERE) T ZE R A
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