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{347 XPS #1 AES 4347, A1KaC1486. 6 eV)X H 8 WM B I W EE NN 10-7 Pa. M E
FRADSXSmm® , SRR Cs(284. 6 VIHTIHRE . MUEEREH 0. 1 e V. ST EA XPS B4
BiEATE YRR T .
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2.1 WA%MAY FT-IR.F-IR S 58

BEESHM . MoS ERERF I HEBLAMNTBAIMENAIT R LEREUEHEE
ByRE-S PR #RFE 500~ 543, 425~433, 326~378 em ' 4bIHFI Rl X FHEBIEES S EF a4
AP —RREHFE S, Y MoS " EHRRTMR ERMUILF R MoS* 8y S FHFiIREHR T
%G ERFRERY Fe't i 3¢ THE T B Mo-S-Fe BL{U . #if Mo-S @ Lt R AL {749 MoS,*~ H* Mo-S
B, K MR RO, 7F 426~433, 325~378 em™'4b 45 H 25 Mo-S HrEB I Fe-S i@
BIFFIEIRED: B —REBWES, RESRTAAIFL . HE Mo-S RMIBETMR K &G . L EkK
EHREAR . BT 869~956 cm™ b AR YL 5 [ Fe (MoS,):0]"" H Mc0S,*~ f1 Mo-0 B AR BIR
WG, AT RN BRER R S P MoS B FHE 4 S # O AU AL MoO.S, " (n=1~3)
BT, BE MR RIBAE bR X . K8 Mo-S-Fe @IMRTLE.

X1 WA Mos,  BICE M T = WATHMOEAT 5+
Table 1 Principal FI-IR, F-IR Data of the Cluster Compoud Films, MoS,”~ and their Cluster Ions

cm™!

specimen s {term) Fus-s{br) vre-s (b)) Pho-0
Mo-S-Fe Hlm .
rexd-brown 500,519,543 425,431 378,353,338.323 955
puce 499,518,542 425,433 379,341,327 956
invisible green 501,541 426,434 378 951
gray black 500,518,543 426,432 377 869
blue 498,520,542 425 a7 955
MoS,2- 480
Ma08,2— 485 835
[Fe¢MoS, 0]~ 488,465 420,435 342 920,880
[Fe(MoS,):0]2- 486 439 349
[ FeaSa{SCHsCH,OH YC1] 395,325

1

2.2 MIER) FT-Raman 55345
TSR MoS,*~ Y FT-Raman ¥ESH R F % 2, h# 2 7401, 7F 548.436,318~378
em ™ 'ZE A4 B 9 Mo-S B F X Mo-S @M Fe-S IFBAVKFIE T ., XL BN 5 — -
HEHE Mo, SRRERERMAFEREMEMRT Mo-S-Fe LI,
2.3 LIBREMRY XPS # AES 434
2.3.1 BREMTEAR
FI XPS fl AES WS MEE Ar* B AN ER TR BT . FRSCEEFRBER
. ArtFE R, 7E XPS 2R TRIMP| T Fey. Fey,, Fe(A), Mow, Moy, Sy, Oy, O, O
(A), C.AFEHE(0~1000 V) ,AES I F T Mo, S, Fe, 0, CFE,Ar" B4 10 min 5 C i}
HR . HeafE HBETEC RETRERE A RER . EEH Fe, Mo, S, O TEAR.
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2 MoS,*” S RE K YA H . 5 FT-IR,F-IR #1 FT-Raman i #r € & 8.
F 2 BB Mos,  thh B AR

Table 2 FT-Raman Characteristic Frequencies of the Cluster Compound Fllms and MoS,"~
cm* 1

specimyen Puo-s{term) maeslir) g slDr]
Mo-§-Fe Fllm
red-brown 548 431 118
gray-black 542 436 340
blue 549 438 341.378
479.456

MoS,2-

2.3.2 MEABRTZEMNE
HARBSYHEAE TENESH XPS HRTE Ac* I 10 min FHREXREEERER .
PLEYMEMEF T ENTHKE. B | BOEAEE P Mou Y548 XPS . B 1 14,
EFE AT Mo B4 S BE 5 MoQ, (B, Na:MoO,) ¥ Mo By 345,232, B #1 345,2235. B eVI'' 151 . X &K
BTEREEERE Mo L MoV DIREEE B H MoS P Mo M S REA . X BHTFEMRT

Mo-S-Fe @ Mo E T ZHETRSHESEAR. MH 1050 21 min F.HH - TFHiE. 5
MoS: 1 MoQ: f Mo 55 & E 229. 6 eVI 4 , IR B TERE B A ELL Mo( IV ) F1 Mo (W1 ) FFFR

A, XRHT MoS ™ G R AT, 88 8 8L IR 2 Art JE BT R ] BB IE 2 F [F2H Mo

tv),

(#) 232, 4 (s) AT
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’
)
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285. 6 23227}
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285. 2 If f 1+
v, Q2324
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r ] 1

’fr AN \'l\

L ] 1 1 e | 1 L
238 236 234 232 230 286 234 232 230 228 Z2F
binding encrgy {eV)

(b} after spurtering 10 min

{a) no sputtering

B 1 Ll M Mowss 2 8 XFS it
Fig. 1 High resolution XPS spectra of Mo 1n the red-brown film

L1 50 R Y S, A6 4P BB BT (% 3D ST ATIE R So 4 A M6 4 31 55 SOI~ (168, 5 ev),
SO,* (166. 5 V), Mo0,S,* (162. 2 eV, X R BB E T & H -6, +4. —2 #H 5, b
— 241 S BT LA AR M5, 5 MoO.S,—."” PR HIES . A 10 §1 21 min /& MIE S, A& EWH
F MoS, P2 i X EHBEARAT S -2 M IESHMSHESHETARES].

LFEEREF Fe I8 78 XPS i B (3 3). B AT P Fespe 5 FeCly, $ Fe,0, F



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

- 176 - X OH O 2 ¥ F/ISE

Fe( D Y GBE(7T10.8~711. 2 eV)' I . R TEMBE L Fe( 1 )RBEHFE. BH 10 min
o BERTER) Fed N )SE YT HEL 709. 6 eV 6§, 55 FeO Fl FeS i Fe( 1 )55 & RED IR -
WA TER B IREELL FeC I DRETTE. BH 21 min [F,Fe,, S 86N 709. 4 eV[Fe( 1 )]
707.0eV[Fe M-, I D BITEEAMHR T HHE  BWEF Fel | )N FEERE VM E
ARPREEHAERLTFR,. FEREEEN Fe( 1R Fe( 1 JEFSRENHER.

2.3.3 MEBRERTESRE

A ANBRHEEARN,H AEBS S5
REMMEAZREMNE CROHEERTES
ER.BFTH 2 FrNAEaRENTRA
B AESRESHMZE. WE 2 5, RimeT
- BJTE 5~40 min Z[E|RE MM EITE, 3
SEW e, Fe MK BERE EF. Mo, S, O A
TR AHACHHE Fe & MAREREER
BRENHNAHITEAR N Fe 26.3%, Mo o
14.3%.,833.6%.025.6%, A Ta:Os 2 ° °® ﬁuﬂﬂuﬁe.(ﬂ’m“ 56
frE. EXR KX THRNEALYN 5 nm/
min, i AT M L AR A Ay ARy 20 175 B 2 LR AREEY AES HUSE M T ey
nm, Fig.2 AES depth profile curves of the red-brown Film

2.4 FALEESIREEEINET XPS F AES SMR

XPS #l AES MERTHUBAIBAREMTRAR . MSHEEKRT T AHF . KEEN
FERIMF4F.AEZPHETZ. FTEAHFARER TR ARAENEHER . ERERED L Mo
(M) Fe(H)MIS(+6, +4, —2DFE. EMARL Mo( V) . Mo( W) . Fe( [ )1 S(—2)FIE.
HHARTENEASRAMBEERE .BES Rt EE X, MERE WEE B Fe 5
MoS, " R AERULERNENNBEESYTRE. HEZIAFFAHEN R E S ML S EMm
MEREFREX.

[T}
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*3 TEREELSWND Fouin. Mowm S, A0S K
Table 3 Binding Encrgies of Feypny Moy and 5y, In Various Colour Cluster Compound Films

. binding energy binding energy tinding energy
specimen Fesyz/eV Mosgs e2 6V SapfeV
red-brown FHm
hefare sput. 711.2 232. 4 168.5, 168.2, }62.7
sput. 10 min 709.5 232.2, 229.5 161.9 =
sput. 21 min 709. 4, 707. 0 232.1, 229. 4 162.0
blue film
before sput. 711.3 232.1 168. &
sput. 10 min 710.9, 709.2 232.3, 229.3 168.3, 161.7 '
sput, 2] min 709.5, 706. B 232. 2, 225.0 162.1, 161.5
sray-black Hlm
beFore sput. 71l.1 232.2 168.2, 162. 6
sput. 10 min 7049.14 232. 5, 229.2 163.0, 161. 5

apul. 21 min 799.3. 707. 1 232. 3, 229.0 161. &
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Table 4 Film Thickness and Elemental Composition of Various Colour Cluster Compound Fllms

cxitiposition {A. C. % 3 of the fitm

specimen film thickness/nm

Fe Mo 5 [&]
Mo-S-Fe film
red-brawn 175 26. 3 14.2 13. 6 256
btue 215 49. 2 8.9 31 3r.3
gray-black 330 39.8 12.3 32.3 15.7

A EREF S ARBEEMERT HALRLAEREE, EXERLNE,.BHE
-2 SR -4+ M SHMBERET B EAREEE Mo, S FEM L. XL
A B Mo, S [P E B I R A0 .

3 # it

EAEEREE MS  ENEME LML ER FAIHREEMERITFMESR MoS 5
W, BEE Fe, Mo, S. O LEMAM . EEAMILILEMAINH+2, +4(+6),—2, —2, AES
M3EMEERSEARTEMENES 8. RANEER . ERE BMEARHTEL FEEN
KERER., FLEEEBERE L MoO,,Fe0:,50,* .S0:* T FETE - M #E FE A U 1L Mo-S- Fe
BE &4 . MoS, | FeO FRE AT,
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COLOURED Mo-S-Fe CLUSTER COMPOUND FILMS ON STEEL SURFACE

Ll Dac-Hua** YE Xiang-Rong ZHOU Yi-Ming XIN Xin-Quan"
{Coomrdinglum Cheruslry ingtiute of Noupmg [neversity, Ske Key Lolvraliry of Cordwuun {emedry, Naujing 210093 )

Cluster compound films with varicus colours for decorative purpose had been formed by the coordi-
1-'1au'on teactions of MoS,%” on the surface of steel. The results of FT-IR . F-IR, FT-Raman, XPS and .
AES analyses showed that the cluster films were composed of the elements Fe, Mo, S and O. Fe exist-
ed as Fe( I ) and Mo existed s Mo( VI ) in the surface of the films, but as Fe( 1 ), Mo{ V) and Ma
(V) in the internal layer of the films, S and O were — 2 valence states, The relative atomic percent
contents and the thickness of the films were caiculated at the constant elemental composition section on
the AES profile curves. The longer the reaction time, the thicker the films, thus a multimolecular lay-

er structure of the films was verified.

Heywords , serface Mo-5-Fe chuster compound fllms XPS AES
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