W3 WA Y B2 O ¥ ¥ # Vol.13, No.4.
1997 4£ 4 A ACTA PHYSICO-CHIMICA SINICA April, 1937

—— p e, mzuem e P — —

& CuEEE /S NO f1 CO BFFIELE TPSR H5E *

R K ekt X A
(FEBLBRRERELEFRN, K 130022)

ME R MS-TPD ¥%3##4 XRD . 4SS MAMET TRE, $9T K NF, ##
Laz (57, Th)«CuOy4» BAEEMNP=4+MAMH LaSrCu0, . LazCuO, M Lai yTho :Cu04 3
NO . CO E CO+NO ®/h4 FHRRBERAELEN. SReW, NO BREMK/MSHLNS
EGARAE BHEFARMSRESSANTALSAE CO EARBEARLEHALN L
TR A RS, R CO; BREL. % NO R CO MItERMERY, HENO®
R, BESSEN NO-TPD 4 NO #RBENMIER, 2 NO & NO+CO M3 5051
B, REBMEREED T2 CO MEREA NO MEEE NO B4 BN OERME.

aiE. K. NiF, fieasis, MSTPD# NO, CO# CO4NO HEM

MS-TPD &2 A il B EFHR . W FERFF R R P R RE LT HNERF
FHRBMFZ % TPD, tn 0.-TPD fl CO.-TPD &. WiFARABbHFE ELET LR SEL
THl T A 4 LY BB FHR LA, MERMUFA R 0B R AR FE M ALY (TPSR). 8T CO ., NO
NS FIE TPD 484k, I CO 4% CO, 8 CO3~, NO AR Ny . 0, , NOy M
N2O %, KA MS-TPD %BF3 NO , CO K CO+NO F/Fres b b Lam , lorkae
B Ae TPSR whagiE (b, M FRITH &S Mk b NO B3 o A5 IF B 1 oY fEL AR
AxKRAE+4REAHT L, FAER—RERA . AXFA MS-TPD AT T KoNiF,
58 Las_ (51, Th),CuOys, FH{EHRP=18FHR LaSrCu0y . LaCnOy fl Lay ;Thg 3Culy
M NO , CO F CO+NO %/ T80 B tERE 5 L RL AR

1 A%

(1) M4m0 45 B2 NO SHRITEYES 5 3k Lok [1,2).

(2) X J&f74 (XRD) 4087 . 7F H A BI% D/Max 11 B BRT MO LT

(3) Cu B B4r47 . FABAE B

(4) R AR FEFHR KB (MS-TPD) s FE AT B (MS-TPSR): RAIH AL
ID-100 B0 {6 F i FRALEIRIC R RS, 808 HHBRMEBMBE. THEEMHEE
BT 10-°Pa. BERTEWE NO ., CO 8 CO+NO ZE#f7/™H4bB, HIfE He KB TAERHA
BT 000 °C, TE 000 CFAREE 1 L. ZJE, 7F He T FE&l. NO-TPD # NO K #7W%f2
EREE 200 O, HHERSIAE 1.5%NO f) He &, 5B 1 /b, RISHEE 50 CHRE 0.5 b

1996-08-26 (BN 1997-01-06 RGNS BEEA. & & * ERESHEEEFHHA

J44



Bf. HTE CO(2%) R E CO+NO(HH 0.2%) B &5 50 'C—F'ﬁﬁﬂ' L5 /. {#{h:}‘ﬁlfﬁﬂﬂ 5¢,
M He {885, #{S M 20mL-min~!, FHEHEE 30 °C min~

2 &ER5vhe
2.1 He&uhREmREsEh
XRD @M RRE (RE 1): FBEY LaxCu0y BIET K.NiF, #H; Sr KEER

f£ La ) LaScCuOy M4 KoNiFy (T # T $9iE4#) &58; Th BLAY Lay :ThosCu0y %
K NiF; EZE#AY La; ;Th,CuOy §l ThO, MBS H, R Th MFEESBERIHULEETS
#EA LasCuOy ¥, B Thi* B La® WEEE. BT Sr™t ETFEBAT La¥ fy, Se*t
AL La® B, BHREERE TR, HibEE S eAmes s aa s, T8 St B

La®* B LaSrCuOy i TERERITER, BOs AEKMAEFHL, XMW B oy fR A, B
B CuOs ML, f LaStCuOy p T HELHERT T° #. & T Th*t fEBF La™ Tht
ﬂﬂ' L3~3+ E'.—. %EE?EH\. Eﬂ:, Lﬁi.TThﬂjCUO-; *#TEB‘J Lﬂ-[_?ThFCﬂUq ‘m_ﬁ IEﬁEi‘EH
MF 1 PEBEE . 7F La;CuOy HBAEY S+ BRBEMEY La® 5, HIE R T4 O,
BEFT LA RS Cu BT MM EFE (Cu™ —Cu®), rTRl E 82 (L Vo /7). EIAYELHEG
HREE:

Las_Sr,Cuyf Cul* Oy — LasCuOy + zLa®t | 5%t | 42zCu’t | Cu?t |
Lag_; 51, A(Vo)Cu” 04y — LasCuOy4 + zLa®t |87 | 44| O [** (z = 2A)
LR LSRR F 6 T

! 1 LnSrCuD‘ - Lﬂ.: Cuﬂi m Lﬂl_fThn_' C“Oq Hﬂ.ﬁ\ Eﬁ\. Cu I?B‘E’I’Fﬂﬂﬁn :Fﬁ‘f.ﬂ'ﬁ
Cu SR, FHPITER (\) DERARSMEES NO iR

Table 1 Composition, structure, average valence of Cu ion, content of different valence Cu ions,
nonstoichiometric oxygen (X)) of LaSrCuQy, LasCuly and Lay 1 Thy 3Cu0y and conversion of NO
in the direct decomposition

Composition Structure Average valence Content (%) Conv. of NO
of catalyst of Cu ion Cu't Cu't Cut A Y[ mol.)
LaSrCu0; KaNiF, (T+T"*) 2.24 240 760 0.0 -0.38 34.0
La:Cn0y KaNiFy [Oh] 202 2.0 980 0.0 40,01 3.1

Lay 1 Thg 3Culy  KaNiF(O)+ThO, 1.91 0.0 1.0 00 4011 2.0

a): T, tetragonal K:NiF, Phase; T", another tetragonal K:NiF, phase whosze coordination
number of oxygen for B ion is 5. b): O, ortherhombic K NiFy phase.

TF Lay7ThoaCuOy tf, M54 Th BURARH Ladt B, 8 0F i fird F o, BTl B
GE B TR SRR (B Cu™t —Cut), W5 RN, M aTLIMHERFEE. RN
FLARIBES FHELE Tabked, A—MRmEmME TS0 (W ¢ B7). i T EERARKN BOs
TS R, FFLTE B (BRI M a0 R A REAY. Bk, i, HEER A
MHE a0 O i EE Lk if PR A m T A RER.

Lag.,Th,Cnif, Cuf Oy — LasCuOy + zLa®t | Th™ |* 42Cu®* | Cnt [
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on LaSrCuOy

Mass number: 18, 44, 32, 28, 30
Relative intensity(%): 991, 1000, 876,
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Fig.8 Total ion current chromatogram of (NO+CO)-TPD for different samples
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Study on the Adsorption and Activation of NO and CO over Mixed
Oxide Catalysts Containing Cu by Means of TPSR

Zhao Zhen  Yang Xiangguang Wu Yue
{Changchun Institue of Applied Chemistry, Academia Sinica, Changchun  1300022)

Abstract Adsorption and activation of small moleeules NO, CO and CO + NO on LaSrCu(y,
LasCuQy and Lay 7ThpCu0y which are typical samples in the sence of nonstoichiometric
oxygen(A) among the series of Lasz_ . (SrTh),Cu044 s mixed oxide catalysts were studied by means
of MS- TPD (TPSR ), XRD, chemical analysis and so on. It was shown that the adsorption
amount of NO can be correlated with the content of oxygen vacancy while the types and strength
of adsorption of NO could be related to the oxidation state of the metallic ion. It was also found
that CO molecule was first converted into CO3™ and then desorbed in the form of CO; at high
temperature during the adsorption and desorption of CO on the mixed oxide with exygen vacancy.
The fact that the profiles of TPD{TPSR) of NO in co-adsorption of NO+CO and in single NO
adsorption are similar shows that the adsorption of NO molecule not only has some priority to that
of CO but also is stronger than that of CO. It seems that the adsorption of NO plays a dominate

role In the activation and decomposition of NO.

Keywords: Adsorption of NO, CO and CO4+NO molecules, Mixed oxides with KzNiF, strue-
ture, MS5-TPD
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