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ME FH TPD-MS #E#Fa7T Hy B NO # Mo N FyBBRm. fmsy Ho-TPD shm
B, & H, ¢ 673K s, # 443K | 573K B 723K 88T =4 H, B &8 - Mo,N E#
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T ELAT R A D B AL 2. v-MooN Ay SLER SR RTTL 2 (fec), AN T4 8 S 60 1
WAL K (bec), T VI gEdd Rh, Ie, Pd . Pt—8. F#E, Ead TR &8 240,
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NO BMHEREH, AT NO, RBRRM&MEE ? & T LB, A3CAH TPD-MS ki
T 7-MozN 5 Hy & NO REHERE 85T NO LH EeREHRS.
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T 1K min™' $REHFEBAT 973K, REE 973K HE 2 Ab. SHAEHERE
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FIMFETF v-MoaN # (111) , (200) . (220) E (311) ShT6. FOHHHE B8 - Mo, N. A
BT RIE G Y LBy 82m? g~
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Hy « NO ®BH R Ho-NO R TPD R BENERSE S, 16 M VG SX200
PO B MR 4. NO-TPD B8 T: 50mg #i{bE# v-Mo:N #RETAE
BEREEEH, SE4E 673K Hy (40mL-min~') HuiEl 2 MG, ZEHEE FHEE 1072Pa, 85
FHRE TT3K SRS 1 e (ks TPD kRl Sam)Eadbm X Hy 1) . WIS
FEEEE, SIA 4kPa NO B 0.5h LUAF MM, REHAE 107 Pa #i8EH#T TPD
L, FE#EEY 10K -min~!,
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Fig.1 H;-TPD profiles of H:; ad- Fig.2 TPD profiles of NO adsorbed
sorbed on y-Mo;N at 673K(a), on passivated y-Mo:;N evacu-
and H; and NO coadsorbed on ated at 773K for 1h
¥-Mo;N(b) a) mie=30, b) m/e=28; ¢) m/e=44

50mg Seik/SMMESE 673K TH Hy 43 2 /b, REFESINETRTER, S
7 TPD 38, 25EmB 1 Bs. MWW, Ho(m/e=2) 7€ 443 , 573 B 723K f =4
¥, SR FERAEM Hy BB Choi 2 [ it Sr FHEE AR, SR S5, B
TERT H, REEFEEREMS Mo, N LA BERER, 14T MoN EF=F0 Hy B
fii, IFIEX=F Hy, MECIEL HMEERMA (rL) « BAEEMEGL (my) BIERKFRBHAL (7s).
BNALBEN, H, 7 67K FERKE, FETURE v-MoN =% I, BI{LFE,
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i LE T AR S B Ho A93RRMHL, BN R AR 282, 5 Choi % () gy
A3 o
2.2 NO ZRBEREY v-Mo;N _EAEM

B 50mg $i{b/Ee9EES, EEE. 107Pa FHZE 1h 5, B 10K-min~' pMEEHAS 773K,
B 1h EREEER, KERM NO #f7 TPD LR, FELRMA 2 iR, NHTR, #H—2
M, NO(m/e=30) EHFGRE, 37 533K KM AT . S5HFER, XEK Ny(m/e=28)
Wik, H7E 543K SR ARME. MBEERT 538K B, TER B PTTRME N,O(m/e=44)
B, LR B R TER A 593K,
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Fig.3 TPD profiles of passivated Fig.4 TPD profiles of NO adsorbed
=Moo N evacuated at R.T. on reduced v-MosN
without further pretreatments a) m/e=30; b) m/e=28; ¢} m/e=44

a) mje=18; bym/e=1T,; ¢) mfe=16;
d) m/e=28; ) mfe=30; ) mfe=44

BT FEFRSETTG DA 773K % 1 /gy MogN B9 RmIEECGCRR, |IMEITTWMT
By D 50mg MALJE AR R R A | DS, REMMEGLAE, EELH 10K-min~! i
MRF T BTIK, 7 000 16) 6% R BT 4 o ORI R R A I e R R . R 3 TR, ke
il EAAHME NHa(m/e=16,17) Bodi, H7E 523K IBEBHNCA BIMME. 0K (m/e=18) WA
JE B i, TOUMEIRFESF 524 3T B 533K, A8 — A~ MR PH s T E M O Moo N 1 R B A AR B
IS A4 HoO B BEBHEENIR B3 NI 9MERE, FeBANE — K fY R e 55 Al L 6y fh 22 R B
NH; #043e. Boh, 1F 523K B M3K B RB T A5 NO B N:O #REE, [ERTE 543K
BISK 38T N, HIEL .

Haddix % ! @ NMR FEFHT NH; 78 v MoN FeREHERR, EiENEERT
NHa 7% v-MooN RS FEERRE, mEES Tndhet, bEmE A NI o IRRRET %
NHz . NH ., N K H $#. Saiifsiesds, 8008 TPD SRITLSIREMARE: T
AR, A AR B NHy fER TS, ST igse NHy o NH, N &R H
b, XAECER ER, TS M R R LA W R, AR, N2
BAE NO B NoO. bR m Lo W deyfE, &g hfRm b a8 7RG A amy
Mo 424y (cus Mo). FEE, 703K & N; (RS heEtmHaE "MK BEE_ EmET
NG, MG Mo MEOIAMEAL. X8 Mo AEMEMAER, SET NO £ v-MoaN
ey, B NO M Mo $FMIMEM . 245, RS TTIK M APEAY -MopN (bR
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ki NO BB ZEHERCHEERAST S S 673K FFSH +-MoN.
2.3 NO #SEEEY v-Mo;N 9%

SiLE MR 673K R 2 i, BRERSHARTE TTIK, 2 | MEREER B
B NO BEi#tfr TPD %%, Fdamm 4 fiz. WPiTR, ERESE-PRER3 NO . N,
B N2O, Y NO #ERZEFE v-Mo;N _ERHE TPD £ AR e, 7] 85X = A4 4 69 /52 B i
WA B, IR N, ERRRIIHEI. BT 543K 8B T NO MR AHBGS, 7 383
B 493K R R WA BN GXENE 5 ST ERnER), XSEMET=
HARER NO BEE, %8 1-MoN EHF=#FRERKMN NO B, RIHEEEENE,
., M=FAERBEL. B4 5 NO = BEMEAER Y, 7 383K , 493K #1 563K, N; 1
HHAN=A Bk, BREMEEHRET NO RKEEH. FE 593K F@E T N0
FBi . 3 NO BB EFRERY v-MogN kg TPD #BETHE, #ksy v-MoN BEFIE
, A EM NO B N, BEHES, WH NO B Ny b B iR B4 57 10K &
20K. X—HHERH v-MoN £ NO BAERMAB EHM, B—HEthRs NO SREES
SEAEMOC. T N,O A9BIBEIR R 2% 503K, XFAAER NoO i NO R Fh G RE 1945548
B ERE. '

44 NO £ v-MopN _E# TPD 53, 4 ABIGEBARAH N, B8 NoO fyErl. il
B,  y-MoaN fE—RFIMEFE b kBT XM EMER, TABTRE NO 55505 0 5 et &
JRAEAEH L, dm Burch 25 ® BF5say NO 78 Pt 2E@4k 0 M %81 NO Wi Ry M 7E Pt
E, FBEBRRERS B No. Perill BT NO #EF A MoOs/AlLOs ERRE, &4k
B] NO 7¢ Mo kA—#—BE (dimer) BRFEME. Hl, &4°0H, BERNMN TPD %1,
WM NO ££ v-MoN E#RMHREM T .

(a) NO TIRS R MAEERAY v-MooN i, HAe MM Bl N2

Mo+NO - Mo-N+Mo-0O
9Mo-N — 2Mo+N;

(b) NO T —F —RENBRWME +MoyN £, 7EMMEEFS4ER N,O, £ Mo

LR TF—TRIET
Mo+2NO — ON-Mo-NO

ON-Mo-NO = Mo-O+N,0

BT y-MoN HE&, MM FTIR FEBE NO £ EHMMAEE, ALk NER
B y-Moy N BIELAMRAE 7 et — AR LN L. HE1H NO £ 5102 , ALO, fi#la
Mo N E#FEA FTIR 45RRM, EI&EY Mo N BB I N XRD #E LT LB v-MogN
mailEger, NO f£EH Bthbl —s—RERAFE, HERE, HIBEIT 573K B NO A8
e EREE. BT MoOs f Si0; REMERAMBA, & MoO2/Si0; AT AR SiO, ARE
MogN fllifb a9 NO 02 Bt 5 26l T 3E ey MogN.

2.4 H; 1 NO # y-Mo;N L3t

WG HSE 6T3K FBR 2 /petfE, £ Hy SETREZER, m=ZE0E NO, #fr TPD
Sk B 1 TR, +-MopN EFWE H, BEE NO B, ESNRARARR, MARHW
T-BEBEE ( S13K, 723K ) B, HAum o R AR S ey Ho-TPD S5 —2, HIERMEM
RAH M, TR Ho-TPD e 443K J 573K B M E - SN 5t ik, AE
5 WA ES, FIREERE, LERINERY NO R L, 7HTE 363K & 193K i
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BP A/ R R, X E NO fERAE R AR M B mb. XSmRS SH T
NO ¢y BBRL, H NO fERAERBE, H NO aERERRREARELMLLE. B
523K HRME T N0 RAHRE EX—HRERET NO RMBHE vMo:N F, N:0#
BCRBHERRE TOK, 28 H, Ml Es N0 f-8E NO R FHNKN. ARER
BEH, M Hp-NO #HWEe TPD #E (B 6) W, fEH# Hy B, 7 513K & 723K 78
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(b) ENEER (c) MEMELY TPD W@
f-MosN ki TPD 8@ Fig.6 TPD profiles of NO adsorbed
Fig.5 A comparison of NO-TPD pro- on H, preadsorbed y-MoyN
files of NO adsorbed on : (a) a) mie=18; b) m/e=28; c) mfe=44;
passivated , (b) reduced , and d) mfe=2; ¢) m/e=30

() H; preadsorbed y-Mo;N

FHMmay NO-TPD %8d, NO B N, £ 673K SESERE, W H-NO SRR Lk
e 723K BHEH No B HTHEX—BRS LR Hy 1 NO 0B Hy B NO 456t
KA M, BEHTEREAE Ny & HyO P Samidf, ®ATAN NO 1A -5 Fi b 2 75 Ak 4L 7
FRRT —FHE 44 Mol (NO),, AR SHMBRE, HEHE Ho RSB, 362 mH
Ry 4 R4 Hy o No 81 HoO. 24345 A4 ch i 8 R 7EMRRBGL w1, SBRBECL iy LA
i, BRETAE 513K MR A Hy . Ny 1 HoO. %3 FA% Choi % [ hpik 2 (7s)
et CEBERT 623K WY, 75 723K BRRCHE, ERMEIBPESEY Hy o Ny
M H,0. M4, NO E H, BEHERAOEETTHNEBRIES NO S84 8% H,
RETERN, £/ H,0 # Ny, X—SFhE 6 dife 393K 47 h B o i e 4m.
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TPD-MS Study of H; and NO Adsorption Properties of 1-Mo;N

Yang Shuwu Ji Chunxin  Xu Jiang Yan Weihong Zhang Yacjun Ying Pinliang  Xin Qin
(State Key Laboratory of Catalysis, Dalian Institute of Chemical Physics, CAS, Dalian 116023)

Abstract TPD-MS5 technique has been used to characterize the Hy and NO adsorption
properties of y-MozN. Three categories of adsorbed H3 can be well distinguished when Hz
was adsorbed at 673K. Mo coordinatively unsaturated sites {cus), on which NO can be ad-
sorbed, can be produced by either reducing or evacuating the passivated Moz N at elevated
temperature. A comparison of NO adsorbed on evacuated, reduced and H; preadsorbed
Moz N revealed that there were three categories of active sites on reduced MosN surface
that adsorbed NO: low , medium and high energy sites on which NO was desorbed with
peak maxima at 383, 493 and 543K respectively. NO can be adsorbed in both a dissocia-
tive and a dimer or dinitrosyl state. The results of NO adsorbed on H; preadsorbed MogN
showed that NO can only be adsorbed on low and medium energy sites when hydrogen
preadsorbed at 673K. NO cannot displace the most strongly adsorbed Hydmgnn. It is also
suggested that NO can form some stable complexes with the adsorbed hydrogen. The
complexes can anly be desorbed at temperatures at which hydrogen can be desorbed, and
the desorbed complexes decompose to Ny, HyO and Hs.

Keywords: y-Mo;N, Catalyst, Temperature-programmed desorption(TPD), NO,
Adsorption, Active sites
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