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g, DUHOM BRI 4 09 A/ LaNiO,-NCM {1k
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— Ak . ERAEID AL T RS A AR e
g AR R T R SCERIRIE S, R s R Ak
Y1 R B AL FIM HL, 58k TR A LN
FRARNY Au AL ELAG G AR e v (0 H A &
BT R A R 2 PR IR IR L IR R
MR R, AR UORL R, SR m AN, — BN T
10 m* - g, BRI T 456k Ak 4 i T, PR
e bR AN LA 2 & Sk
BRI A, SCHRARGE AR B Rk S il 45 K
R T BRI — PP 2k, T RTOKIR AR T
BRI FLIE PV, ] AE R e ik i v B ) 50 9 A=
e, IR B4 BRI T AR, e BRBAR S
AR T 5 AN FLEEH K AR, Duan 25 F] 1]
SBA-15 YE MM A AL T LaNiO, fEALH], HL 31
5 98 m” « o', I T HIBEER A S AL v, 800
C I} CH, AR IKF] 96%. Wang %5 FH] KIT-6
PR F) S M T LaCoO,, HLF LS 270 m* -

NHERARERD: A

s BEA. 2018-06-25; f&E HHA. 2018-08-18.

g ERPEE AR AOR B AEH 4 LaMnO,,, L
TR 45.2 m” - o', HHBGRMRIERE (T,) f12
FEALIRE (Tg,) 43910 318 F1480 °C. 4K 4 Ak 5
UTAE SR — BRI I HOS. B il T3k b 2
N, A aam ik, A AR AR, 38
AR L EA & bR 1 A9 FL LaNiO, A 2 A il
KA HEALF) Au/LaNiO,, F)FH 204 1 v He 26
FURAFLES MR P 1 i fh 3, SR & ki I K
K, PEE ARG, X AR AE R HLARE.
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1.1 i ELFIBH &
L1 B i & SR FH 40 oK 45 ALV o & fL
LaNiO, , HARME . KR PRI | i R B8 A AT 12 1R
YR ne) 0 ey fngp,= 1 1 28T
KRV, 2 V=31 1), SEBEFA). K
1 g WERIHR R SBA-15 A LR iEw, =iRHi+E 30
min, #7720 min, 80 °C &M FHLT /G A, Jf5E
JEAE 400 F1 700 C TR HE 2 h, 1S BIFE SRR N
LaNiO,-NCM.

# LaNiO,-NCM FH 2 mol/L Y NaOH & #1210
DLEBREEAR A, SRJ5 20 B FHAK N S BEBE I, 80 °C 2%
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HERHET, 158013 A& KRR R LaNiO,-NC.

AT LR, SR AR G -k Rk ] &
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CHibe 2 h, RN 5FR A Au/ LaNiO;-
SG . Au/LaNiO,-NC F1 Au/ LaNiO,-NCM.

1.2 EUFIRE

K HARBE2E XS 2 A7 SO R S 0BT X 5
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FE2E E 3 50/ F) ASAP-2020 FL 25 Ky L 32 1 AR
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I RE (AAS) 76 H A% H 3773 7] Z-8000 7 3 2 ffy '
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Fig.1 Activity results profiles of support and catalysts
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Fig.2 XRD patterns of different support and catalysts
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Fig.3 N, adsorption-desorption isotherm (left) and pore size distribution (right) profiles of supports and catalysts

g TV RIAETE L ) W LaNiO,-NCM Al LaNiO,-NC H
HAFLFRIE, FLAE 4 A B 78 LaNiO,-NCM Fil
LaNiO;-NC 8RR LR B, P L0k
4.5 f15.1 nm, FLAEFLN 0.175 F10.041 cm’ - g7,
FE AR B 126 #1124 m? - g7', FKHIGKER

Peil g R, SR A BRABTAR IR A4 1Y) b 3R T AR
SN AN . TV RS 458 1V 1 45 1Y LaNiO4-SG R TH
FULACH 10 m® - g7 F 1 iRz Au 5, AL
Au/LaNiO,-NCM 1 Au/LaNiO,-NC f4 H.2¢ 1 AL B
WA, TN FLES.

R 1 AEIEARFIGEL TR N, U B - Bt B i E 45 3R

Tablel N,adsorption-desorption measurement result of different support and catalysts

Sample BET surface area/(m” + g™") BJH pore size/(nm) Pore Volume/(cm® « g™")
LaNi0,-SG 10 - -
LaNiO,-NC 124 5.1 0.041

LaNiO,-NCM 126 45 0.175
Au/LaNiO;-SG 17 - -
Au/LaNiO;-NC 119 6.3 0.246

Au/LaNiO,-NCM 120 4.9 0.198

2.4 AAS R
2% 2 MR P4 Y BRI N SE PR 2k 8, TR

A AT S AL 4 4 A PR 3R R R T S
i, FRE Au/LaNiO,-SG AL, SZhr 28
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Table 2 Au loading and catalytic performance of different catalysts

Catalyst Theoretic content/% Actual content/% T/ C
Au/LaNiO,-SG 2 1.00 100
Au/LaNiO,;-NC 2 1.40 60

Au/LaNiO,-NCM 2 1.74 30
Au/LaNiO,;-NCM 1 0.53 140
Au/LaNiO,-NCM 1.5 1.13 100

OIS B E R . 4580 PESE R A BET 45
JATAL, #RAIK LaNiO,-SG IR H /N, AF| T
A RPN, Tl LaNiO,-NCM #1 LaNiO,-NC 245
BRCRTAR, AN 715 PR 2H 43 4 1Y SE PR 1 2
i, HAM TSI Au BB, T4
FHEALF G . IF H AT LA LaNiO,-NCM A 2 & . R
] Au 72808 1Y B AR AT 1 AAS K, DASES:
GOR AT, BEE TR 7 Au BN, 1k

AN .. ® e B

4 PIRHHEALRI B TEM &

FNTEPERE &, HE— 20 0 B 4t 8 v i Ak T 1
U Hob ) SEPRTERE N 1% 254 ML) Aw/
LaNiO,-SG Fl Au/LaNiO,-NCM 15 PEARIT , X Al fiE
T# & LaNiO,-SG 1 LaNiO,-NCM 7 B 1% 1 Y 2%
fTEK.
2.5 TEM £ 8]

TR T A M 25 B K B L A8 T TEM
M. B4 A (B, CH Au/ LaNiO, - SG 4 1k 5 1)

x| 20 nm

Fig.4 TEM images of two catalysts
(A-C ) Au/LaNiO,-SG catalyst ( D-F) Au/LaNiO,-NCM catalyst
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nm, HERWE 0] WIGPELL 5 Au BORLAS K, AN
5, Au IR 6~8 nm &£, KID.E.F R
Au/LaNiO;-NCM #4657 R IE S &, AETAT LLE th
AR LaNiO,-NCM F5EK0 2544 5 SBA-15 FLAE AR,
B LaNiO,-NCM AA-FLEEH , X5 BET U 5E 45

ST, 138 Au J, 7ER F Al LIZE R 511 Au
7 LaNiO,-NCM R 1H 5 B /0L, “FYRAR297 3 nm
KA, S50 3 Au 1Y LaNiO,-SG AL AH ., Aw/
LaNiO,-NCM g1k 7] £ 1 Au 20 BLA B4, ki
N, EETE 2. S5 TR, i, R
SEAN, AR TR AT, v AR R B A FLES R R Y
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Fig.5 XPS spectra of Au 4f and O 1s of three catalysts

AT (0<6<3, B Au®) B AR 4f,, 5 4f,, 1%
et 57100 R S (1) R 3 A5, Au ISR A
FETE T Aw/LaNiO,-NCM, Au/LaNiO,-NC Hl Au/
LaNiO,-SG L4, H 3 R A A’
(0<8<3, 3 Au") T =B T A& & AT
Auw/LaNiO;-SG i fb 7, Au/LaNiO;-NC F1 Auw/
LaNiO;-NCM A6 71 i 4 AL 28 Au®™ 3 A X 8,
XWATRE R iz AR A R S S RN Z —. W

O 1sAEZEIR 5(2) A1 BE {H°M 529.1 F1 531.2 eV
FRASE B3 S IS B 2 LA O B CO > FE RAFAE B 3
A (Og) FId A% 4 (0,) i, BRI Au/LaNiO,-
NCM FI Au/LaNiO;-SG LR 5 H O f 0, 3%
S5 CHR AR B AR AT NF 3 AT, Au/LaNiO,-
NCM AL s | A E AT 2, g O, ik
Fase HEfLRE ok, A AT CO mysE e E L i &
PEARTR) A T

R 3 ZMELTE Au 4£,,71 0 1s ) XPS HERELER
Table 3 Au 4fand O 1s binding energies for three catalysts

Catal Au 4f Oxidation Peak 0 1s Oxygen Peak
atalyst
¥ BE/(eV) State Area/ (%) BE/(eV) species Area/ (%)
84.2 .
85 6 Au 33.90 529.1 Oy 40.79
Au/LaNiO,-NCM :
87.8
A’ 66.08 531.2 0, 59.21
88.4
84.2
85 6 Au’ 35.41 529.1 Oy 52.20
Au/LaNiO,-NC :
87.8
Al 64.59 531.2 0, 47.80
88.4
84.2 . 70.15
Au 36.83 529.1 Oy
) 85.6
Aw/LaNiO;-SG
87.8 29.85
Au’* 63.16 531.2 0,

88.4
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Catalytic Performance of Nano Au Catalyst Supported on
Mesoporous LaNiO, with High Surface Area

Menggentuya' , YANG Gui-ping’, JIA Mei-lin>*, CUI Wen-jing'
(1. Department of Chemical Engineering, Inner Mongolia Vocational College of Chemical Engineering ,
Hohhot 010070, China;
2. College of Chemistry & Environmental Science, Inner Mongolia Key Laboratory of Green Catalysis ,
Inner Mongolia Normal University, Hohhot 010022, China)

Abstract; A series of LaNiO, supports were prepared by nanocasting and sol-gel method respectively. Au/LaNiO,
catalysts prepared by deposition-precipitation method were characterized by XRD | BET | AAS| TEM and XPS. The
catalytic performance for CO oxidation was investigated. The Au/N-LaNiO, catalyst derived from the nanocasting
method showed high activity for CO oxidation, with complete transformation of CO at 30 °C. The characterization re-
sults demonstrated that LaNiO;-NCM support with mesoporous structure from nanocasting method exhibited specific
surface area as high as 126 m*> - g”'. The XPS results implied that the content of oxidized Au’*( O < & < 3, or
Au") , lattice oxygen as well as active species Au was high on the surface of the Au/LaNiO,-NCM catalyst. This re-
sult demonstrated that the mesoporous LaNiO, support with high surface area was beneficial for increasing the
loading of Au, thus improved the catalytic activity of the catalyst.

Key words: nanocasting method; perovskite; Au/LaNiO, catalyst; CO catalytic oxidation



