W34 HI10HE Y B 2 iR Vol.32, No. 10

1983 £ 10 4 ACTA PHYSICA SINICA Oct., 1983

EMEEHLI-RLEE#E COo, O,
0 H.O pF|e) REIFE

ELH RFE O N
FEE B B OHBZ
ChEE 2R 5T
1982 4 12 6 G

7 =

A UPS, XPS BFEE TE-E % MINi(Ml=La, Ce, Pr, Nd){#j CO, O, F1 H,0 fiyth
®. 7c UPS ifrh, BADMHEEITE Br LIT W a(0.3eV )R 5(1.2eV) SRRREH SRR B LY
A REZEAL, HFKBhRR R AL, B ALK A, SR % c(6ev) Fal 4(9.5¢v) £958
B R BmBEMINmEE N, H AR, Ea XS iy, 0 pIFe MM EE. BhHEEN
MINi,, 82 300°C JNE0E IR, A UPS B AUl F5ME o, f SRR H.O R CO R, G A L
FelET 25 BI%E 300°C INFVETE, B0 At QB0 L SR B s B, X8 SpiTi —IE R T
o R

IR TS M, *ﬁé&%%ﬁﬂ?d %%Qﬁﬁﬁmﬁ%ﬁﬁﬁiﬂﬁﬁﬁ&”%fﬁ
M,?@Eﬁﬁiﬁfﬁfﬁ&ﬁﬁﬁ A GBI R R T R

A, FD T H BUM IR TS By B B4 A e T B TR, Eakie 2y
RS TLL R A AT R R S ER. TR S R R
rE ERERENEN. ONABTENTEEREAL, DatyBRrEy.
B eBELE MR LN, AW ERI, Bk S Y T, 6 E 1T,
FEALE B R BEREME, BAMIUFANY, EE, B SEMNES S, SE
BRG] EMESR L(Mi=La,Cl, Pr, N AENERES B L- A g e, K
{HE% LaNis foth, TEAREL, B TARBETIN H, 07 24 R ED o Es
AR AHR R T AT ERATE. '

A TArS-45 F UPS Rl XPS &Fﬁ%@ﬁﬁ#ﬂ WL €O, O, f1 HO W R-EEHE MIN

BRE TR,

. CO, O; Fu HyO xf MINis i & £ 45 %

co, 0O, f H-ﬁ» ) MING eAEHEE. M1 LA 500ppm #3 CO,0, B HLO BBl
MING; & T 15—30% ., =S SOE R T CO>0,>H,0 [k FEHEF).



it 32 &

1334 7]
1
I'\ 1
|
10 . ?\
|
0.9; I
\ ] i
— b AP A_ B ﬂ i
o8} \\ . &
#* X ] ' !
% ‘\,\ R | |
& L I |
g 0.7 \\c__..n-_-::;:—;_::q:: I ; |
[ I
4 { ; I
06 | I
I p
L
AN = 5 N o 3 i L L L 1 L 1 L L 1 1 1 [
0'50 2 4 6 8 10 25 20 15 1'0
W A JrL F (V)
B2

E1

0% CO thi;

BRHER

1% CO i

&% 500ppm 3 CO,0, A1 H,O &R
3t MINi; B EN N

X% O, R AN HOMmFE

1% COth®; 2% CO f/FMA 1kVArt
j“ﬁ Smm: S%JOLCO

—. MINi; CO, O, fu H,0 ¥ & W RE 4

1.CO0 & MINg L COHh#E NS UPS i, A 2, MELL Hel BAMERM;
BT 0.68kV M i 40mALETE 2.0eV, SIS 2.1k, W H00 0.33s,

[ th 0LY, &) UPS i, 7€ Ee UL TR o(0.36V) Tk £(1.2eV) 08880 & I RTE W, 1%
csd RITTHIEE S, BRI ANEBSNE ALK Op B, BELEREE
B MING BB ET-TOEE. MNG £ Co hEE, % a, o JLFSELHEE, B« fiiE)

HFH ARV

B3 Co/MIRG, BE XeS il

1) 1L == 1langmuir = LU™ "Fore .

2 A BEE VA HE Smia

als
H
Y }
=
¥
8]
1
2
" — e o ] sy A x
270 280 290 309
BT EE)

M4 COfMING A KPS il
1HC0 g 2%C0BRGEH kVAST #5 Swia



10 J BLLES: BERASRM L-BICEM K €00, M H,0 h# Yy £HEKHE 1335

He AL » HE T U W s 1 2 FOIEEHRE S A FS 0.8V,

FA 1KV #9 Ac* S8 Smin J5, 6 2,5 B3 BEA M 5 o, d GOTRIR ARG R 6 e i
) CO HFERT RS

M Ni 1 CHy XPS 4 #7, RITMEEBILE CO thER, B NiZpy, Fl Ni2py, FUSFIEES,
TELS A hE 4 856.9¢V F1 875¢V SbH N T BI A0S 495 CLS i Hh 13 T 285.2¢V Zbiy I o,
7E 289V ZE A — IR, £ Act HIBJE, BRSNS, A 3 AT 4. H XPS
BIBAMER: DL MgK. 485 1L HLEE 15KV, B 10mA, AHE 506V I )% 08 1s.

BIELETAIA %, CO % MINis gy, EER 5 MINi, 1 L Ni BT HEER, 7
25 LaNis fH35 0, ERMMASBER, BELEREED. hHFEEFLE 100] |
.

2.0, ¥4 H5(2) ERERAESE R TMGH MINi; (9 UPS 3%, HET L, ¥a, b
FISEEERE O, B BN R AT RIS Wk o, d UBREERE O, BB BTN, “BEB &
7E 10—2000L 2 [i], Wk « REFHIREDEEIMALAS s W & R IR AR BB E &, &
a, 6 ERAYE, G c, d WEERABHABE ERER. I Ni, O B XPS /8%, B
% O, BB RABIN, Ni2py, 1 855.5¢V ALRT Nipy, 7 873V 4b4> BIH T, 56 Ha
MRS IEE (Ni2py, 2 8536V R Nilp,, 24 870eV) M EEMALL, HHCE AR Rk, MR AE A
BSEE G AT A e —%, LA 6(a), 7 Ols BRI 520,56V AL
B, REETHAMAINE, XouE, SSERMERRAE MNL £EBRALD
B | . ‘

Fl‘r N N | ()
i T i1
i I g\z.‘,.m—,.vfi : 1 ?’ii:pm
/T |
b/ 1 Ty
%l_\«} iz 4 ﬁ\# ) A i
ﬁ" 4.‘\:\&\ Y t}(;ﬁ‘i"\ Vo '
& e l‘\*:»ﬁft:;:::‘ \Q Jix .,
o i e Y AN SN
dj’f AN N [ g R
e | U Y \ |
NN N
J Nl T ) e
x5 i 1 L A{-::-‘“’II. L - !
R W3 BB 861 Basdd &3 63 &
KT ShRE (V) : BTIHEH (V)
B s ' BI6  MING ) XPS I (o) O,/MING, H867 XS 1
1 M0Ln: 2 100Kq: 3 SU0Le,: (b O /MEN, $3 TR S St XPS 3
4 % 2000Ley,: 539 3000Lo,: 6 3 OLg,; 1 ARG 235 Wy 3 10heys 43 100Le,:
7 # 3000Lo,; 8 2% 3000Lo, K, 300%C 7 3 %5 500La,: 63 L000Ln,; 7.4 200000 8 % 3000 Lo,
10T g, o168 9 2 o, (36V, Bminy: 10 % 3000,

11 % 3000Lg, & 300°C 3 100Ly, EIF

O, B FTRD MiNis, B F AR5 EC SR~ 107 "Tore), IR S3005C, 48 A 100 #5203
SRRSO, 6 0,8 BETRIEN, B 0,4 BE AR, (L ES 2 iam Xps
Wz g, W 6(b), MITHARSBEN MNG, SERHsEEREEH, o



1336 L] » =S Eicd 32 #

DB A mEERENE, $EEAAYERRERS, FRELERRURE, B
FEARERES.

3. H,O %A (28°C tuAek RiL) + & KER®P
5 MINi; BJUPSi¥ 5 O, hFH R 4GMML. HE 8(a) 7]
i, HhiF e, b 5EEERKEARE R EMNEHERK,
e c,d 58 B A XIER , M ¢ RShRE IR A AL, & 4
frBRFFALE.

M 9(a) hfy XPS T8 E], & HEN 8555
eV F1 873V &b E e, B & H,0 2 5E & W hnimnidim.

H,0 th & {1 MINi;, 28 UHV $1(~10"*Torr) . A
300°C fn#t4rh, MEAY UPS EILE 8(h). RATE
F|lk a, b BEXEFHMM, & FEDERLH 0.7
o e eV IR RS, Ik 4 F{RBhRESRAL S, HERRE. HZE

B FEAHV) AR XPS ¥, HIEELEEE 8555V M
7 O,/MINi, #E XPS i 873eV AbRUEMENE &, i 9(b) Fian. W, AR

1% 0Lo,; 2%3000Lo; 33 3000Lo, BRESH T, LALLM, fE{E HO haFay MINis k73
JG» M#AF 300°C # 100Ly, EFE B

K& EB

tay] 5y

(b @ e Iy a Ni%p 2ps72
Z f? ! HE- 1 ‘ ?51 !
s / lyj LA N f\! 5 b ;i
Ae a2 W8 NiZpina
| A ! ;@d\ q ;

o
#iak | A= = oM [ ‘
S0 RIYNINN s AN M
! do {f-w_.a* L3 = AUR 5 ggi ¥
.&{1 ;} i ‘_../’f ; ] - igl\'\ \i .
A T N
.:; . o, ' /
._...,ii 11;"{!..,;1;.;...1‘,4: i Lo Lf‘;“w:tln_r..x! ' "
T 5 GG 2 1% W B2 3 &73 3 A3 363 513 883
TR () ' WG (V)
BB N,UMING 8 UPS i C Ee {a) HLOMINGE, Sy XPS BB (b )MNILy o
1 0hages 23 Wikiat 33 300Lmor R LRSI KPS 1
4 ﬁ lﬁﬁﬁLg_‘q; i% zﬁﬁnhgﬁa; &% zﬁﬂfilzg:g: 1% '}Lﬁ,‘(j: % IﬂﬁLr’[,tJ} 3% H"H;Lﬁioi
7 % 2000Lu,0 J5 5 3009 s 10min 4 3% 2000Lm,0; 5 % 3000Lm,00 625 30001}

7 3 3000Lg 0 Fis 30070 i EhE Liin

=, Wik A

L BRHBRABL-Ryads, SoREWEES, EER. CRVEERIMALH
s S, EERZEEES, CO, O, H0 i MiNL 4 d, ERER S EERNR
E B, CO PRTRUUBRBER S HPEE, RELREts (RARFTER
S E): AEEDhEL O BRI ENLS, BNWSEREEE CO>0,>H0



10 E RUEE: BRESHL-REEHE €00, Ml H.O dh#n 4R 1337

B FEHEFY.

2. MINi, HIRE LB, RESD FEASHREAETHREEZENSGRARET.YR
HO R A SRR B G HF R TSR RAE, (RFE o W T AU o Rtk & SR BT, FEB R B BN
B, KRB THEYE MIN: B BB, BERETFSEDSED FRNEERER, &
FFrh o Wl FHBNER. Wi, ik, b M MING g4 075 MR 4575, B B

3.CO, O, ®1 H,O & )5, W DAREBUCR R T £ ¥, 8 HBs, Lt 68 &y

0, 5 HO ¥, BN AEMALE (BB R E) TEREmhHREE, $E5ik
SHRERES RS, BHUERIKE. HENERT, ELRRAR LETRY. coh
B AERTESTE, KRAVEEXHBREAEAKES, BRMASHEEMED
BOH R, R EFE BRI EHEL, DI EnRE, 3 S ke,

$# * X ®

[1]1 F.A. Kuijpers, Phyilips Research Bep. Suppl., (2) (1973), 1; H. H. Van Mal, Phyilips Research
Rep. Suppl., (1) (1976), 18.

[21 G. D. Sandrock and P. D. Goodell, Journal of the Less-Commun Metals, 73(1980), 161,

[3] RLE.KEE.HM.BEE HELDEER.SEE,



1338 . 7 B . ki3 32 #%

| «

THE SURFACE FEATURES OF THE POISONING OF
LATHANIUM RICH MIXED RARE EARTH-NICKEL
HYDROGEN STORAGE MATERIAL BY
CO, O, AND H,0

Yu Xiv-NvaN  Zuoane QiNe-zHE XiE KaN, Q1 Soane-xuE Kane Jin  LiN ZHANG-DA

(Institute of Physics, Academia Sinica)

ABSTRACT

In this paper, we report the study on the poisoning of hydrogen storage material MINis
(Ml=La, Ce, Pr, Nd) by CO, Oy H;O tising x-ray and ultra violet photoeletron Spectro-
scopy (XPS and UPS). With increasing of the poisoning gas exposure, peak 4 (0.3eV) and
peak & (1.2 eV) below Er in UPS show evident charige, they decayed shift toward the hi-
gher BE side and form a shoulder gradually: While the peak ¢ (6eV) and peak d (9.5 eV) shi-
fted increase with gas exposure. The chemical states of poisoned material were identified
by XPS technique.

The MINis poisoned by oxygen was restcred by hydrogen at 300° C and after regenera-
ting we observed from UPS the increasing of o, & intensities.

Similar results were obtained in MINi; material peisoned by carbon monoxide and warer
vapor and then heated in UHY and eiched by Act.

These resalts were further demonstrated by XPS, The experiment resulis provide in-
formation on the Charge-transfer between d-electron of transition metal nickel in MINi; and
free meolecular orbital of poisoning gases. It is a base for understanding of poisoning and re-
geoerating of surface catalysis in practical use,



