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Surface Analysis for Iron and Steel
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Fig. 1. Inelastic mean free pathes of electrons in solids and their kinetic energy.
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Fig. 2. Segregation of S on Fe surface by heating

at 400°C for 10 h®.
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Fig. 3.

Fe 2p spectra of oxides'".

Table 1. Binding energies and satellite-main peak

energy differences for the 2p region of iron in

spinels and related compounds'”.

Onidation | Coord Fe 2py Fe 2p3 o
. xidation | Co-ordination
Compound | " or, type E* |E D* E* |E D*?
(eV) | (eV) | (eV) | (eV)
FepSi0, | Fe??' 0% 723.0 | 5.9 | 709.7 1 5.4
FeTiO3 Fe?* 0 722.9 | 5.7 | 709.5 | 5.2
FeCraQy | Fe?* T*4 724.3 | 7.7 | 710.8
a-Fes03| Fel? 0 724.1 | 8.1 | 710.5 | 8.6
ZoFey04| Fe? 0 723.7 | 7.9 | 710.2 | 8.6
Fes0; Fe?? 0 722.6 | 7.4 | 710.2
Fe3* T+0
Fer- 0 Fe?t 0 723.0 | 5.8 | 709.4 | 5.4
Fe’* T »
CoFe0,| Fe*t T+0 724.4 | 8.1 711.0 | 5.1
*

Binding energy

*'2 Satellite-main peak energy difference
*3 Octahedral Co-ordination

*4  Tetrahedral Co-ordination
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The capital letters, A, B and C in Fig. 4 and 6 correépond to the
surfaces of trans-and intergranular planes of 2.7 at %P and Fe;P
respectively. E, for P LVV was SkeV, E, was 0.5 eV¥),

Fig. 4. P Ly3VV second derivative spectra for
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Fig. 6. EELS second derivative spec-
tra of Fe 3p for fracture surfaces of
512 0 Fe-P system.
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Table 2. Electron beam damage in AES™*2%.
BINDING ENERGY (eV
Material Energy D, T=Time at V)
ateria (keV) (C/em?) 1 mA/cm? 722 717 712 707 702
Si3N, 2 Stable —
AlyO3 5 10 3h
Cu, Fe Phthalocyanines 1 1 15 min
Si0, 2 0.6 10 min
Li,WO0, 1 0.05 8 min
NaF, LiF 0.1 0.06 60s
LiNogs, LiSO, 1 0.05 50 s
KCl 1.5 0.03 30s
TeO, 2 0.02 20s
H0(F) 1.5 0.01 10s
Native oxides 5 2x1073 2s
CgHp2( F) 0.1 3x1074 0.3s
NazAlFg 3 10741073 0.1s
CH30H(F) 1.5 2.5%x1071 0.3s

* Where : D,; Crtical dose for detectable damage

T; Time of electron bombardment at | mA/cm® without detectable
damage

F; Frozen

¥M b3 570 NE) »—70HE»iThbhs X5 1C
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2:3 Tii~% SIMS & Art, 0,7 713 Cs™ (4 # KINETIC ENERGY (eV) ~
SNEKB RNy H Y 7“'(“§Eiﬁﬁ?§ 3 %IJ%E Lo 05 i & A : Prior to ion sputtering B : After 12 min of sputtering
255, XPS, AES M (CBIfED & 2 25 S 050 " C: After 72 min of sputtering D : After 120 min of sputtering™"’
Ar+ A A DRIy 1) o 7*;2{#_% LTW5h. :0);[—7% Flg. 7. XPS of Fe Zp level in F9203. Ton sput-

tering was performed at 3X 10~ °torr, 1.5kV, and

BTG Ry ¥ —KREOFHEIL® Fig. 7 1R$T XD 0.2 mA/cm.
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Fig. 10. Light intensity pro-

0027% files in a hot rolled steel.
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