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Abstract: The initial oxidation behavior of nitride layer (U, N,,.) on uranium metal was
investigated by imsitu X-ray photoelectron spectroscopy (XPS) and Auger electron
spectroscopy ( AES) in oxygen atmosphere at room temperature. AES differential
spectrum of uranium and U 4/, N 1s, O 1s spectra all show that UN, O, is formed
during the oxidation of nitride layer. When exposuring to 18 L. and 120 L oxygen it was
observed by AES profile measurements that an oxide-nitrogen rich-nitride sandwich
structure was formed on the surface of nitride layer. As the OPV mixing peak of nitro-
gen-rich film is much lower than that of the nitride and oxide layer, and N 1s peak shows
the same trend as OPV peak, nitrides with higher N/U ratio may form in the nitrogen-rich
layer. It is implied that during the oxidation of uranium sesiquinitride the N atom will be

substituted by O atom and move to fill the vacancies of neighbor nitride crystal lattice, which
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increases the N/U ratio of neighbor field and prevents the O atom’s diffusion.

Key words: AES; XPS; U,N,.,

S JE ALz N A TR BN IR
Pl M S LA 5 5 PR B AR R R A S k-
PRI 2 o] i85 4 a8 ) S ik 8 1 ) JEL I FH
KA A EEE X, BN ZRRE T
Xl 2 EA TR EALEL A AR . R
ARG A B AR B AL S REE IR S kO
RAAEHORTE RN R0 H 4 1 2 A U Ny,
s UN MEAL)Z UG T RAFB RO . H AT
1k UN B PLH 2 WG . U, Ny, i A Ak )
i WA HLE AL =) AR AR . AR
F4KH AES 1 XPS g4 5% s B A AL R FE T
PR T B R T AR AL S DL R il A Ak
PN E X T2 sadb i 8 2 %1 A .

1 X

P NERIN ) RN R 5 % N ey R
B (410 mm X 3 mm) b il & EALZ. Priil & 2k
BRG], EE
U, N RS & i IKF 5. AES 40 #H1 ok H
PHI 650SAM BT HR B L T RETEAL . AW
KRBT A3 ke VL IR B FARHL R 4 keV, 851
WU A 2.4 pAL X HI R DR B R A Y
5 nm/min, PR E EREM R O (55 1),
T O 1 1) 53 B & A TR AR O, (SRR T
99. 999%0) Ff4r M % L AS R EAE 133X 10 ° Pa,
PREFA 30 min, X R A HATIEZSHGE . SN 5¢
B R  THFEAT VR BE FI M. AE Rl — 4 b 5y ik
1 RS vEE B O, 57 5120 LA L=1.33X
107" Pa » ) FRXIRMHATIREEFINT . XPS 43H7 %
J ESCALAB 250 %! X 528 GB35, X 5F 5 h
ALK, (1486.6 eV), AJKHZ N 4X10 " Pa, F
FH 1 keV 1 pA GBI SR WA il 2 18D O Xf
AL JE AT TR AT 7R 6. 65X 10°° Pa 40 &
T, 1 LEGEZE 10 L, 7F 6. 65X107° Pa%,
I3 T 4R EE%S,30,60,90,120 L B4 B 11K,
TEalig)Esh B EAE BRI,

2 GR
2.1 AES MEFME B AL
SRULJE & T R R O, U 9 AES

TSI 1R . FACR ISR OPV R
GO, P, VO, P, VAL T 74.1 eV, 5 3CRkL6]
HfGE 1 UO, #:38(HTE 91,2 eV A 2 1 — /)
IR U—N 855 T U—0 8,0,P, V.0, VV g
fiw T UO, BEEEf i 0~7 L i /A2 %R
U Yy AES S0 A8 L B 2, 91. 2 e VAR B /NI %
W ok O VV IR e 3 4% 311, OPV 1R & 16 1] 5
RENH RS 511, O, Py VAL JLF AR . IR KT
7L )G T B AR k. OPV IR A R 7E
75.0 eV, & F UO,, H 67.2 eV bR B UO, 1Y
HLTE /NI, 67. 2 €V 5 91,2 eV T &b /)N 06 g fife 2
DL OPV R A 06 1 v o i Ak 2 R A A s
AR R AE U0 dE U Ny, BE =35 11
LEZM., W AES 4% R W R mAUAFEAE UN,
O3 ftER. A)ZFRm AT HEAER T
UN, O, X =Jeib 54,

OsP;V+O,P,V O,P;V SR
AeVg62¢

120 L

|l onll anll o

912eV |
97.5¢V 1084 eV
1

%0 70 30 ) 100 110
Hhe/eV

B1 L2 25T W AN W) ) O, i
U 9 AES i1 i&
Fig. 1 AES differential spectrum

of nitride layer with different dosages
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Fig. 2 N/U and O/U ratio of nitride layer in profile

sputtering after exposing to 120 L. and 18 L. O,
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Fig. 3 Differential spectrum of nitride layer at different sputter time after exposing to 120 L. and 18 L. O,
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Fig.5 O 1s spectrum with different dosages of oxygen
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