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XPS and AES Studies on the Colored Coordination Compound Films
of Several Thiourea Derivatives on Zinc Plate Surface

LI Dao-hua

Xichang College Xichang, Sichuan 615022

Abstract By means of the interface reactions of CH;CSNH, H,NCSCSNH, H,NCSNHNH, on zinc plate surface,
Insoluble coordination compound films are formed with a metallic luster of various colours changing in accordance
with the reaction time. The films are functional finishing layers  not only possessing decorative properties  but
improving the brightness and cleanliness of the metal surface. Treatment of the zinc plate or zinc oxide substrate
with the thioamide compounds results in colored surface films. Because of the interface reactions caused by thioamide
compounds they are comparable with each other in reactivity. During the interface reaction the deprotonated and
undeprotonated thioamide behave differently. The compositions and structre of the surface films have been determined
or postulated based on XPS and AES measurement. The data show conclusively that thioamide compound layers on
zinc plate are responsible for the color of the films.
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MgO 3kV SuA Ar* 4kV
5%HNO, Ss 15mA Ta0s5
20min 5%HNO, 5nm/min Cys 284.6eV
90~100°C 3min 50 +0.1 eV
C
0.0lmol/L. PH=6.0~6.5 CH;CSNH, H,NCSCSNH, 2
H,NCSNHNH, 51
XPS  AES Perkin ~Elmer PHI 550 0-01mol/L. PH=
ESCA/SAM 7 Al Ka 6.0~6.5 CH;CSNH, H,NCSCSNH, H,NCSNHNH,
1486.6eV X 10kV
40mA  XPS
50eV  25eV 107Pa AES :
1
CH;CSNH,
Smin — 10min — 15min — 20min
— 25min — 30min — 35min — 40min
d 50min — 100min — 500min
H,NCSCSNH,
Smin — 10min — 15min — 20min
e 25min — 30min — 35min — 40min
e 50min — 100min — 500min
H,NCSNHNH,
Smin — 10min — 15min — 20min
d 25min — 30min — 35min — 40min
— 50min — 100min — 500min
2.2 XPS AES Ar* S5min  H,NCSNHNH,
50min Ar* Smin XPS
XPS  AES CH,CSNH, H,NCSCSNH, 1 Ar*
H,NCSNHNH, Zny, Ny, S0 Sy, 0, O A Cy Ar* Smin
1 Ci
a ~d CH,CSNH, 10min C /n NCS O
Art Ar* Smin  H,NCSCSNH, 30min
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1 2 AES
a CH,CSNH,  10min Ar' a CH,CSNH,  10min Ar*
b CH,CSNH, 10min Art Smin b CH,CSNH, 10min Ar* Smin
¢ H,NCSCSNH, 30min Smin ¢ H,NCSCSNH, 30min Smin
d H,NCSNHNH, 50min Ar* Smin d H,NCSNHNH, 50min Ar* Smin
AES 2 Zn
NCS O /n NCS O Art AES
CH;CSNH, H,NCSCSNH, H,NCSNHNH,
AES
0] Ta,0s5
Snm/min 2
2
/A.C.% /A.C.% / am
Zn N C S 0 Zn N C S 0
Zn/CH;CSNH,
28.6 2.6 29.1 22 37.3 56.2 8.3 9.2 5.7 20.4 60
253 32 31.3 3.6 39.5 51.6 9.2 10.1 7.2 21.7 90
22.1 3.6 32.1 3.8 38.2 50.5 10.6 11.7 6.8 20.2 170
Zn/H,NCSCSNH,
26.2 4.6 30.1 32 357 51.0 12.6 12.1 7.6 16.5 80
23.7 5.2 27.9 5.2 37.8 49.6 11.8 13.6 8.1 16.7 110
19.2 5.7 29.7 5.9 39.3 52.8 12.6 12.8 6.7 14.9 200
Zn/H,NCSNHNH,
20.6 5.8 29.2 3.9 40.3 48.2 10.9 15.1 6.9 18.7 100
229 39 30.5 6.8 35.7 47.6 12.9 12.5 8.1 18.7 130
19.3 6.1 28.9 2.6 429 51.9 10.2 12.3 7.8 17.6 220
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2.3 Zn0 Zn0 Zn +2
Inysp  Zn LiMysNys XPS
7Zn0 PH
Inys,  Zn LsMysNys XPS 3
3 Zn
XPS /eV Auger /eV XPS /eV  Auger /eV
Iny3p ZnlLsMsNys Inys, Znl;M 5N s
Zn 1021.5 988.6  986.9 1021.6 988.7 986.8
Zn0 1022.5 989.0 987.5 1022.7 989.2 987.6
Zn/CH,CSNH,
1022.6 989.2 987.8 1022.3 989.0 987.1
1022.7 989.1 987.6 1022.4 988.7 987.2
1022.5 989.0 987.3 1022.7 988.9 987.7
Zn/H,NCSCSNH,
1022.6 989.1 987.7 1022.6 989.3 987.3
1022.5 989.1 987.9 1022.6 989.4 987.2
1022.6 989.2 987.8 1022.3 989.0 987.1
7Zn/H,NCSNHNH,
1022.7 989.0 987.7 1022.8 989.3 987.6
1022.8 989.2 987.5 1022.6 989.5 987.4
1022.6 989.3 987.9 1022.9 989.2 988.0
1 | 1 i 1
402 400 398 39 166 16 a2 ges 45
Binding Energy/eV Pinding EmergyieV
3 Zn-H,NCSCSNH, Ny, 4 Zn-H,NCSCSNH, Sy
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2.3 Ni. Sy Zn-H,NCSCSNH,
Cs O, XPS Sy 162.5eV  162.6eV
H,NCSCSNH, H,NCSCSNH, S, S
N, Sp C. O, 3456
3 H,NCSCSNH, Zn - 5 H,NCSCSNH, Zn —
H,NCSCSNH, Ny, H,NCSCSNH, H,NCSCSNH, C.. H,NCSCSNH,
Ny, 399.2eV H,NCSCSNH, C. 284.6 286.5¢V
Zn-H,NCSCSNH, Zn-H,NCSCSNH, C,
398.5 399.9eV 399.9eV 284.6eV C
H,NCSCSNH, N, 0.7eV N 286.6eV H,NCSCSNH, C
Ny
0.7eV N 6 H,NCSCSNH, Zn -
ls H,NCSCSNH, 0,  Zn-H,NCSCSNH,
0. 530.2eV
4 H,NCSCSNH, Zn - 531.1eV. ZnO O, 530.1eV
H,NCSCSNH, Sy H,NCSCSNH, 700
Sy 161.9¢V  H,NCSCSNH,

i i i
534 332 530 528 536

Binding Energy/eV

5 Zn-H,NCSCSNH, C.
a H,NCSCSNH, b ¢

H,NCSCSNH,

(c)
1 1 1 1
290 288 286 284 282 280
Binding Energy/eV
6 Zn-H,NCSCSNH, 0y,
a/ZnO b c
S
Zn2+
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4 NSC O
XPS /eV XPS /eV XPS /eV XPS /eV
Ni Sop Cis O
H,NCSCSNH, 399.2 161.9 284.6 286.5 530.1 ZnO
Zn/CHCSNH,
398.5 399.8 398.6 399.9 162.4 162.6 284.7 286.6 284.9 286.9 530.3 531.2
398.3 340.1 398.5 399.8 162.1 162.4 284.8 286.7 284.6 286.8 530.2 531.3
398.2 399.9 398.4 340.2 162.3 162.5 284.6 286.6 284.7 286.9 530.1 531.1
Zn/H,NCSCSNH,
398.5 399.9 398.4 399.7 162.5 162.6 284.6 286.6 284.6 286.8 530.2 531.1
398.3 399.8 398.2 400.2 162.6 162.8 284.6 286.7 284.3 286.9 530.4 531.2
398.1 400.1 398.3 399.8 162.5 162.6 284.7 286.8 284.8 286.8 530.2 531.3
Zn/H,NCSNHNH,
398.1 399.9 398.2 400.1 162.3 162.8 284.6 286.9 284.8 286.9 530.5 531.3
398.3 400.1 398.1 399.9 162.5 162.6 284.8 286.8 285.0 286.8 530.2 531.5
398.5 399.9 398.2 400.1 162.5 162.6 284.7 286.9 284.8 286.8 530.1 531.2
CH;CSNH, Ny, Sy 3
Cs Oy H,NCSCSNH,
Zn* H,NCSCSNH, CH;CSNH, H,NCSNHNH,
N S Zn*
CH;CSNH, H,NCSCSNH,
H,NCSNHNH,
Zn-H,NCSNHNH, Ny,
Sy Cis Oy, H,NCSNHNH,
H,NCSCSNH,
CH;CSNH,
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