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F ESCALAB-MK- I BV H TR GEE VG AFDMERHTHER. MRE Al Ka,
hv=1 250 eV, @t 50 eV, % % 6 mm X 15 mm, EHHEZHF 1X 107" Pa, C,
(Ey=284. 6 eVOYENIRAEME (L F VGS-1000 BV B F#T AN E . 2o mBdE
4. B D/max- I B B X SR HHL (Cu Ka,Ni HE 5 ,V=40kV,i=20 mA) BT LK.
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FKBRBRER (rrah), HiRR(98%), AR (36%), W-1 Bif (HiRe. WiMmEk. BR. FERLL
HEWA 10, BT 100 3 HBETFKHP).

1.3 XLRFZ

A, AR, BR¥EMS. . ALAKBIMEE 10 g/L, F H.SO,. NaOH FE ¥4 #11H
1%, 2% 3% 4" MW pH{EN 4. 0. 3.5, 1.0, 1.0, H 4" FmMA W-1 Bij 20 g/L.

BRARERBEE S 10 min FRE, EKFETF, 1%, 2%, 3%, 4" B PAEMT
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HEmstat, BE 2.
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2.1 RO
B1.% 1P BERN, 932. 1 eV IHFHIE, 932.3~932.5eV Iy 1 frifi&, 711. 3~
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711.5 eV i 34 gki&, 168. 4~168.5 eV X 6 M #ild, 530. 3~531. 7 eV g —2 #r B Fik.
Table 1 Element binding energy (eV)

and valence

No. Cuzpyy Fezy, Sz O
1% 932.5 711.3 168.0 530.8
2% 932.5 711. 4 168. 4 531.7
3* 932.3 711.5 168.5 530.3
4* 932.1 168.5 531.5
_lg Valance Cu® Cult Fe’t St 0oz~
~
Z Table 2 Composition of 1*—4* deposit
/—M (atomic percentage)
W No. Cu Fe S 0
1* 1.55 9.13 4.75 84.57
2% 1. 56 8. 67 6. 35 83.43
3% 4.78 10.12 1. 37 87.73
4* 34. 65 —_— 11.67 53.74
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Fig. 1 PES of the 1*—4* deposits MPEL1.R1MF2TR, 1®, 2%, 3* 18
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B H=1. 04, AR FEEMRT 2.0g/L, RENEMET 1 min, TLRYLULFEHRNE.
FEE B RIRE, BRMAERD, HEAHEALH.
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Fe + H,SO, FeSO, + H, $ AG{¢ (298. 15) = — 79. 04 kJ/mol
Fe 4+ CuSO, FeSO, 4+ Cu Q)]
Cu 4+ CuSO, + H,0 Cu,0 + H,SO,

Fe + 2CuSO, + H,0

Cu,0O + FeSO, + H,SO,

AG (298.15) = — 117. 83 k] /mol 2)
2Fe + 2H,0 + O, == 2Fe(OH),

9Fe(OH), + H,0 + %OZ — 2Fe(OH),
ZFe(OH)s

Fe, O, + 3H,0
LT EHH

2Fe + %Oz = Fe,0,

(3)
AGF (298.15) = — 741.53 kJ/mol

CuSO, + 2H,0 Cu(OH), + H,S0,
AGE (298.15) =— 77.08 kJ/mol
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AT R ) 3, 3 B0 6 v 4.
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2.3 ITkBE
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BERMHERAKREEZETK GRATLSRSLEHERN, BBEPEARRIHEEE
50%, #RIFSR. BEESRSEEE Ni. Cr. Zn, Sn. Zn-Ni, Cu-Zn REH#HEESLRRE
.
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A Study and Industry Application of Classical
Fe-Cu Replacement Reaction

WU Chen*, WANG Jian-Gang, ZHU Yi-Min, LI Dong-Feng
(Department of Light Chemical Industry Engineering, Jilin Institute of Technology, Changchun, 130012)

Abstract Fe-Cu replacement reaction under different conditions were studied. The composi-
tion of the deposits were detected by PES and XRD. The results showed that under the nor-
mal condition, the products of the replacement were mainly Cu,0. All the reactions in the
system were disscussed. Some side reactions can be restrained by adding accelerator W-1.
Under the controlled condition, good copper plate has been achieved. The result is of great
importance to copper plating industry.

Keywords Copper drenching plating, Reaction principle, Accelerator W-1, Industry appli-

cation
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