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Tah 1 V ariousantibacterial methods and their shortcomings

V arious antibacterial methods

Shortcomings

A ddition of organic antibacterial agents'
(typical agents such as antibiotics, etc )

A ddition of inorganic antibacterial a-
gents® (antibioticmetals such asA g, Cu,
Zn, Cd, etc contained)

Electrochamical treatment

A ntibacterial agents easier to be left over
the foods and microbe easier to gain high
level resistance to these agents

Lower safety, lower stability and higher
oosts

Higher Imitation due to the electrode re-
action involved

: 2002-10-08

, Tel: (86-21) 66134850 E-mail: rhyin@mail shu edu cn

(9917)



. 72 2003
( 1) 1 7 7 L
(41
(Ag)Ni/r
1
3 3 Lo(3%)
, AgNi (1 (t), Cr (to)
3
11 (Ag)Ni/Cr
(Ag)Ni/Cr Ag)Ni el
2anx 2@ Cu , 2.4 : , 10% 2 3
min, 3g- L 'NaDH+ 5 6g- L NaCOs- 10H0+ 31 3g- L NaPOs 12HLO
; 3amx 3an Pt ' ;
>99% 200 Ag ( ), ;. ZF-5
; 81-2 ( ) Imin,
2
2 (AgNiLr
Tab 2 Bath composition and electroplating technique conditions for the (A g)-N i/Cr composite plating
(A g) N i composit plating Cr plating
Bath composition N iS4 6H0 250 0g- L™t H:CrO4 250 0g- L™t
NiCl: 6H0 55 0g- L * N aSiFs 100g- L *
H®BO0s 3% 0g L* H2S04 10g L1
BB rightener 400g- L1t
Agpowder(2000rders) 4 0g- L™ *
Temperature 50 60 40
Current density Seealo Tah 3 10A- dn ?
Plating tme Seealo Tab 3 Seeal Tab 3
pH 40 44
12
1) ( ), :
18,91
2) : Pt A g/A oCl :
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Tab 3 Operating plan based on the orthogonal tableL ¢(3*) and corresponding test
results for (A g) N i/Cr composite plating

Operating plan Results

1A dn 2 u(@g)Niplating)/Mmin  t(Cr plating) /min A ntibacterial rate/%  Rr/ohm

1 35 30 0 94 36 720
2 35 35 a5 83 76 —
3 35 40 1 83 83 5400
4 40 30 Qa5 92 38 3400
5 40 35 1 79 68 3800
6 4 0 40 0 90 14 640
7 45 30 1 82 21 —
8 45 35 0 95 66 540
9 45 40 a5 85 61 4400
Note “ —" indicates that Rr could not be clearly explicated from Fig 2

3 2, AgNi/Cr . 8 1
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60 ,pH 41 44 -7'/1Q
(1)=4 0A - dm 2,
(t1)=Q 5min, Cr 2 AgNifr (
40 100 3)
A dn 2, ()= Q Fig 2 Comparion of theAC impedance gectra for variousA gN i/Cr
5min composite coatings and stainless steel (the curves number same
asTah 3)
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D evelopment and Study of the (A g) N i/Cr Composite Plating
w ith A ntibacterial Properties and Corrosion Resistance

Zhao Yaping', W ang Jin-hua’, Yin Ren-he', Zheng Jin', YuL e-shu’
(1L Dept o Chen., College d Science, 2 Colleged L ife
& Science, Shanghai Univ. , Shanghai 200436, China)

Abstract: The 3-factor and 3-level orthogonal experiment w as designed and through the
comparion of the different films antibacterial properties measured by bacterial colony
counting and the corrosion resistance studied w ith the AC mpedance method The optimal
plating conditionsof the (A g)-N i/Cr composite plating, a novel functional plating, w ere de-
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tem ined
The results have indicated that the (A g)N i/Cr composite plating is characterized by
both antibacterial and corrosion resisting properties and has itsw ide applied progect

Key w ords: Orthogonal experment, Bacterial colony counting, TheA C impdance, A n-
tibacterial
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