XPS
X-ray Photoelectron Spectroscopy
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Introduction

Photoelectric effect
Photoelectric effect

Einstein., Nobel Prize 1921

Oxygen atom

photon
hv

Photoemission as an analytical tool

Kai Siegbahn, Nobel Prize 1981
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Energy, eV Width, eV

Tl4 132.3 0.47
M{ 151.4 0.77
M 171.4 1.21
» M 192.3 1.53
La 395.3 30
Lz 5718 30
Lz B51.5 15
L 920.7 .
K2 12536 ﬂ:jﬂ
EE 1486.6 (.85

x l 2 1.
Lx 1922 6 15
La 20424 1.7
K= 45100 20
Ka 54170 21
Ka B4R 26




Qualitative analysis

Gold XPS wide scan spectrum 4k
Monochromated Al Kot
452
Photoelectron | 4s | 4p;, | 4psn | 4dy, | 4d, 55 | 4f, |4f, | 5f, | Spss
Peaks
Binding 703 | 643 47 | 353 335 110 | 88 84 74 57
energies

Auger Peaks Nﬁj D45{j4j NjNﬁNﬁj
Bmding 1416 1342
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Orbital momentum (l) and spin momentum (s)

For p, d and f peaks, two peaks are observed.

Au 445,

The separation between the two peaks are named

spin orbital splitting. The values of spin orbaital

splitting of a core level of an element in different  4d3p
compounds are nearly the same. |

The peak area ratios of a core level of an

element 1n different compounds are also nearly
) |
the same. ’/) }

Spin orbital splitting and peak area \_
ratios assist in element 1dentifications.




Spin-orbital splitting n o s
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Binding Energy and Oxidation states f, ///}/;Eta/ll///%//////
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\ Binding Energy and Oxidation States
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Detailed Iron 2p Spectrum of High Purity Iron

Fe,O,
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Detailed Spectrum of Fe 2p line for Magnetite
(partly oxidized)

Fe 2p_HSS2 333

x10°
35
. Fe (Il
Iy W il
i N
N
30 | 1
I|" A 1
Ay \
A I1|
Ih”'l:ﬁ- .I
T 1
. ! h
[N . e i
- LT MR ARl T !
WA g !
Fe (Il)
[
20 1
— L
\‘-
'l-_l
U
o,
LA 4
T TR
1 O i .'"ll-'- A
_ AN A o .-..-l.r"---n-" y
e Wiy ] (] A W ey
— T T [ T T T [ T T T [ T T T [ T T T [ T T T [ T T T [ T T T [ T T T [ 1 |lIlI T
T20 718 714 714 712 710 708 T4 04 102

Binding Energy (V)




BET

Particle sie anayzer
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