- BVE - B
2000 4£ 01 H

RE#EEHFER

CORROSION SCIENCE AND PROTECTION TECHNOLOGY

Vol. 12 No. 1
Jan. 2000

XPS #1 AES H5¢ ACN E& 7
EEHRE LR E

£—M FEAR #mEE

(R TAZA 5 TREE BE 210009)

7 # R R MR
(RFCRAMIBEC R I BF SCBF B 210016)

M E RAXPSH AES FiLBIRE AMTHESY ANLEFRNSHRETAOERESFARZES, &1
HAEBEH NS.C.OM Cu, HP Cu R +1 M FE, HEFE QA TE.

XiE AMT XPS AES Fif
hESHES TG174.42 XHEFRIRE A

XERS  1002-6495(2000)01-0024-03

THE FILMS ON BRONZE SURFACE FORMED
BY AMT COMPOSITE REGENT THROUGH XPS AND AES METHODS

ZHU Yifan, LI Dagang, SHI Bingbing
(School of Materials Science and Engineering, Nanjing University of Chemical Technology, Nanjing, 210009)
WAN Li, XU Fei, TAO Baocheng
( Research Institute of Cultural Relics Conservation, Nanjing Museum , Nanjing , 210016 )

ABSTRACT

The powdery rust of bronze cultural relics can be removed by AMT and the light yellow protective

films may be formed on its surface. But this colour can’ t meet the demands of cultural relics conservation. AMT

composite regent ACN can removed powdery rust effectively and rapidly, the protective performance of films

formed by that is also superior to that of films formed by AMT alone. In the meantime, the colour can meet the

needs of cultural relics conservation. In this paper, the films formed by AMT composite reagent ACN on bronze

surface were studied by the methods of X-ray Photoemission Spectroscopy ( XPS) and Auger Electron
" Spectroscopy (AES). Results showed that the films formed by ACN on bronze surface, which was adhere to
powdery rust or not, contained N.S,C.O and Cu elements, but didn’t contain Cl element. The chemical

combination valence of Cu was + 1 valence in these films.
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Fig. 1 The relation between element contents of films and
sputtering time on bronze surface treated by CAN

Table 1 The binding energy for Cu2P,, and Auger peak value for CulL,VV

in films on bronze surface (eV)

specimen Cul,VV Cu2P;p, judgment
before sputering 337.0 931.6
bronze treated with ACN Cu* AMT film
after sputtering 336.4 932.2
bronze containing powder before sputtering 337.0 931.6
. Cu* AMT film
rust treated with ACN after sputtering 336.2 932
Cu,0 337.0 932.4
Cu'PIR* film!*! 932.3 Cu* PIR film
Cu®* PIR film®* 935 Cua®* PIR film

* PIR 4 3-phenyl-1, 2, 4-triazol-5-one



2 | BBl 5P HA 2%

945 941 937 933 929 925

Binding energy/eV

Fig.2 High resolution XPS spectrum of Cu(2P) in the films on
bronze surface treated by ACN
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Fig.4 High resolution XPS spectrum of CuO
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Fig.3 High resolution XPS spectrum of Cu(2P) in the films on
bronze surface containing powdery rust treated by ACN
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Fig.5 The AES spectra of films formed by ACN on bronze surface
containing powdery rust before and after sputtering
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