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Study on Preparation and Catalytic Degradation Performance of
Ru Catalysts Modified with CeO, for Ammonia-nitrogen Waste Water
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(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
Kunming Institue of Precious Metals , Sino-Precious Metals Holding Co. Ltd., Kunming 650106, China)

Abstract: The Ru-Cu-Ce composite catalysts were prepared by using RuO, and CuO as active
components and auxiliary active components, adding CeO, as an auxiliary agent, and supporting on the
molecular sieve by a nitrate impregnation method. The catalysts were characterized by specific surface
analyzer (BET), X-ray diffraction (XRD), and transmission electron microscope (TEM). Static
experiments were performed to evaluate the catalytic performance of oxidative removal of ammonia
nitrogen. The results showed that the additions of Cu and Ce could improve the performance of Ru catalyst,
and that Ce could suppress the dissolution loss of Cu. The best preparation conditions for the catalysts
were calcined at 300°C for 4.5 h. For 200 mL simulated ammonia nitrogen wastewater with an initial
concentration of 205.8 mg/L, the optimal conditions for the oxidative degradation of the 0.25% Ru-1%
Cu-1% Ce catalyst at atmospheric pressure are: initial pH=10, temperature at 80°C, 0.1 mL of 30%
hydrogen peroxide. The ammonia nitrogen removal rate was up to 85.6%, and the catalyst performance
had no significant reduction after reuseing 7 times.
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HEMHAL, H AT T EE R KA AT 4R
425 REREAATME. B EMAFAEL. Cu i
IR 2> T A7l W e i i gk
AN A IE K, £ pH=6~10. RuO,-IrO,-
TiOy/Ti 1ENFAIM M. IR 85 mA/em®, CI
IR E N 8.0 g/L I, X SEBRIFRE R K (AW
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AR A B AL S, Hl& 1 Ag,0+CuO
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[ 27K AR AT 22 Bk 81.5% M A -
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W, FREL— 7 & 1) 7 I A AAIR 5t B C 1 4 PR IR
W, WHR 5 48 h J5 80°CTH I, AJETE
400°C &AM FRERE 3.5 hy, 15 EBIBETT Ao RIS B =1
L7
1.2 fEALFTIRERAE

b 2 1 (BET) Wl 52 5 F Lt 28 1 Wl 52 4% (Quanta
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WS B I o PR £ 55 8 R ST A B 1 (ICP-
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s PR > B B AL S N JE s LSy Cu BORR
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Smart Lab, 9 kW, Cu ¥ Ka, 1=0.15406 nm)Jl & i
W RARZE R o T3 A& S B 7 B3 (TEM,
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AN T
1.3 FEAFINE T

K FH AR DL 2 U 7K i 2 S PP 1R 4 7 B 3
P o BRI — 8 B () A AR VA T 21K (A5 2 Bk
o4 205.82 mg/L, pH 294 6)Be il 15 2B Z UK K -
FREX 2 g LR, HL 200 mL B B K, — Rtk
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T pH, BT 80°ClHEIi%EE H M 60 min, HFiFE
T 7 = R

SR E AN FARANET e b A AL
BRM LR ()% NI

p=(co=c)/cpx100% (1)
K, co R N AT & BUE K IR IR I EE (mg/L)
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2.1 AL ST Ru AFIERE R

#1451 0.25%Ru. 0.25%Ru-1%Cu. 0.25%Ru-
1%Ce 1 0.25%Ru-1%Cu-1%Ce 7 T iffiEALT, 5
AA AT 7 TR I 300°C | 4.5 h f5 4, X EEIE
7 80°C/60 min J VAR AK A R Xt
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ke, ZRFTER 1.

HHE 1 740, £ Ru A0 Cu 5L Ce,
AU S AL RCR . NN Cu, PTLEMEALTRI TR R A5 2R

# 1 NALASEUFINERZRER Co® EHKE
Tab.1 Ammonia nitrogen removal rate and Cu?* dissolution

concentration of various catalysts

e AL ()% Qﬁﬁifg
W IR 10,0 ]
0.25%Ru 75.0
0.25%Ru-1%Cu 79.5 0.286
0.25%Ru-1%Ce 79.0
0.25%Ru-1%Cu-1%Ce 86.7 0.083
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Fig.1 Effect of calcination temperature on specific surface area

and catalytic performance of 0.25% Ru-1% Cu-1% Ce catalyst

(a). 300°C; (b). 400C; (c). 500°C
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Fig.2 TEM images of active surfaces of Ru-Cu-Ce supported catalysts calcined at various temperatures
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Fig.3 XRD patterns of Ru-Cu-Ce supported catalysts

calcined at various temperatures
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Fig.4 Catalytic activity and specific surface area

at various firing times at 300°C
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BT By T K AL R T bR, DAAE T
243 T 5% 5| AR A 77 L 3R T AR k)
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4.5 h 1 148 0.25%Ru-1%Cu-1%Ce/ 4 1 T fiE AL 77
(1 B A R e 251
2.3 EUFISH T Z %M
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Tab.2 Ammonia nitrogen removal rate and Cu?* dissolution

concentration at various pH

pH BRERRE ()% Cu?" 7% e /(mg/L)
5.6 48.6 3.863
7.2 80.12 1.982
10 85.5 0.083

WA KA B T | N 5 FE N
H,0,—2-0OH 2)
-OH+NH,; —N,+H,0 3)
% 2 AT40, Y4 pH=5.6 R AN EHEAE
48.6%, 1X&H TR PR EE KT KER H
A NH, fAAE s B ER, 1 NHy AN RER BB
PRI Bt & R AT AS BEAT R (i e A R Ak S B ik
7P, % pH ETH R, BAMEBRRA, X
pH=10 I & & LR FIEE] 85.5%; XA T7Em
PERREE R H' S NH, Se 5 f, 45 F)F NH, 78
AR ) B 5, TR R T = B AL
AL BT o

M2 2 AT AB Y, £ pH=5.6 I Cu™ [l
W Fis 3.863 mg/L, £ pH=10 B K45 0.083
mg/L, I pH AEW A R Cu™ IR MEVA
AR FHEAFE A IR . FIRIER pH 48
R A o A, 25 R AR, UWEAEWILE pH A
10 B RN FHTE NH; ¥ . BRI AR 7T pH
AR A RE D, Rk, LR pH=10
HEH
2.3.2 VIR

VAT pH M 10, HAR %A 2.3.1 MH[F, 72 60°C~



20 i)

540 &

90°C [X. [A] AN [ ifih B2 a3 A T 55400 28, U 7K ) e A e At =
5o SRR MRPIEEHN 607C. 70°C. 80°CHI
90°CHf, A ZERRZFES NN 75.5%  80.34%- 85.4%
F1 84.5%. 60°C~80°CIX[H], BEEIRE =, A%
B IN; MR S0 CH R A EBRERE T
R, TTRESEHC R NH, 75— EFERE kT, 18
HE A 71) 2 T 11 ' AR P88 Uk N S R348 BT A 2 i
RGN, DRI R IR A 80°C A EL
2.3.3 SIS A5

fi] 52 [ NI R 80°C, Hop gk At5 2.3.2 M IF,
WL F SIS 1] A 30~120 min, % AN [R] S v B Ji)
AR EBRFEM . SHREH: HRBIE 30,
60~ 90 A1 120 min B}, ZELEFRFEHIA 67.5%-
85.7%- 77.8%F1 74.6%. >4 SEF[E] A\ 30 min 3441
F| 60 min I, ZEHI 2 FRA I BN, (HREE &8
I () 60 min J&5, A ERFERIMAR T, £
90 min /G R ETE 7T7%/E A7 T e R R RS Bl 5 v
RGN, pH (A — EFEEE LN R BLEE R
i pH A 5.6), (H3EMEAS A —EERREA, FE
AR EBRFR N R B A1 BA 60 min HH
2.3.4 MUEEUKIS N5

[f] 5 S B 6] A 60 min, FARAEE 2.3.3 48
A, B8 30%NU /KN, 25 EEXE AN EXT
QAR m, SR wE S Fis.

84F

o]
T T

2 ()%

AL
~J
N

~]
S

|

(o))
N=)
T

1 L 1 1 L 1

00 01 02 03 04 05
H202% & /mL

B 5 SEKT BN S 1 K

Fig.5 Effect of H,0, additions on catalytic activity
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Fig.6 Life test of catalysts
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