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This study was performed to improve the corrosion resistance and the stability of passive film on copper tube
by potentiostatic polarization method in synthetic tap water. Formation of passive film was carried out by anodic
potentiostatic polarization at various passivation potentials and passivation times in 0.1 M NaOH solution. Stability
of passive film and corrosion resistance was evaluated by self-activation time, To from passive state to active
state on open-circuit state in 0.1 M NaOH solution. Addition of polyphosphate in NaOH solution prolonged
the self-activation time and improved the corrosion resistance, and the addition of 5 ppm polyphosphate was
most effective. It was also observed that better corrosion resistance was obtained by potentiostatic polarization
at 1.0 V (vs. SCE) than at any other passivation potentials. Passivated copper tube showed perfect corrosion
resistance for the immersion test in synthetic tap water showing that the anodic potentiostatic polarization treatment
in 0.1 M NaOH with 5 ppm polyphosphate solution would be effective in improving the corrosion resistance

and preventing the blue water problem.

Keywords : copper, tube, tap water, passivation, self-activation

B 3 ke

Uk

o %57 wo 7}
A%ES FololA A4l
oz ol AgH T

32 HE o

A U

il oA B e Cu:04 2714
& (CuCO; - Cu(OH)2) & A3k .5 vjuto] /g o
@ PASI}0.005 mm/y B vAAe] g 5
o070

#e] shdg obllgt, 5, 1Ea B
Z=9) v wste] ATT e A9 Ho] 2 oA 9t}
wjeba] oA o] B 22)7) 77} o] BAwAYS
3 ARk @ 4 QU A Ea ATl Hg

pul

ol o

T 59 sk

F

st Sl WS adiE A 8sks Hlele W EAlRel
Atk =, I S8 74 VIEelM = Cuf §187]50]

1 ppmeol3tZ Hojglem, WHOS &85 FA7IFS

' Corresponding author: 886sungki@hanmail.net

125

ppmelstol 1, n]=2] USEPACIA = 1.3 ppm ©]slo]t}.
Hoo| A grREEA Sl ARSI Q7] Wil F

% EelAE 1.3 ppm olsHz Sh= 2lo] 44 got 44
Zo A A o]/\}oﬂ Qlilolyd, 2rHAY = poly—
phosphate® F{]8h= th#o] 8= L glvh

wF, g WS AT SE5E ORE A5l
w2 LSIKIS7F 0ol ol habzkee] |3k A0 et e}
o] FAE 7] AL vk, s3] A$ LSI ko] —10]5+e]
S0l wale wjute] o) A WA ot B
& 471 Sjerg el Aedslo] AjH o 4ol
wrha @ 5 9ok

WA, olsh e 750 &L A7) Fo] FEAO
2 Hol= 5o Fade] B E dtt 58] seolyt
LI} o] Fxzo] Al AelM s Fido] A3l
wAIBRE = AT AR %

TR, $4 210 Cu SRl FEHse] 34 o
7} BRI, Aol /149 e ol
e S9e 44710 2 A4S B

Nx7d, F-selst A9, F-sEst Azt



SUNG-KI MIN, KYUNG-TAE KIM, AND WOON-SUK HWANG

58Tk 1
AEst] A
17} sk

1
| A}o}ﬂ flste] A&
o FEES thEA RS 735, Cl 5%, SO w5, pHE
Fol Azt Ant 2e At vidls ARE
2¥] &2 Skqlth *1%A191 2006 AFF A%, F4o|
HE Table 1°] vepich
A= WHE7] flste] Table 29}
= /\].B_ﬂ_oﬂ th nEe C /]}\—Lc_z_ou‘/]
A S 7R =R AL }313}.8’
%+ CaCOs 0.05 g= 3718k 48.9 ppme] ¥
= 3k vkl A EE MgSO, - 7THo0 34 g9
12.2 ml 37Veke] 12.2 ppmO.E 313it) P40l FEE
15.4 ppmO. & Z43}7] 918k, 8]41gk HCl §94-& 15.4
ml F7}sR3le}. &ate] 9] s ov] MgSOs - TH.0
12.2 ml 37}sto] 11.7 ppmo] €9 kel e o Ql=
o] 7] wiiell, 2.3 ppmell F3H= 2.3 mle] HaSO4 4
A gas skl

& pHE £dst7] flste] 0.1 M HNOssk 0.1 M
NaOHE AH§-8F3itt.

o
v
&

BLAON
[JATI
1o
o
of
4 o
it
i N
°t° S

i mlo 1—['1

r il

2.2 AIEH Fd|

AFAoZE FA 1 mmo] w=Cuhe AMESIITE 7 Al
FEL 1.4 cm® Adste] FHlskla, Agddt 1714
AES Sloto] AE Aol dAkE el ER A5
o} FEgk ARt 7‘]1’} ‘jr* ANFAFA S AFE8Eo] AldH

o] Wzgto] goljo] mEE S vpA] g vhew A
B 1&8}914. % 1@% Zrel] 7S Yo} viHg
Z AZg F RTV 272 793 =4 Ale]9] &

Table 1. Analysis results of tap water in Seoul

Hardness Ccr SO~ pH

7.2+0.05

61.1 ppm 15.4 ppm 14 ppm

Table 2. Preparation method of synthetic tap water

Concentration Addition
HCI1(35%) 1,000ppm (CI') 2.93¢g/1
1,000ppm (M
MgSO4 - TH,0(99%) ppm f) 24.6g/1
960ppm (SO47)
H2S04(95%) 1 1,000ppm (SO42') 1.07g/1
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Fig. 1. Procedures for passivation and self-activation process.
(a) measuring open-circuit potential (b) potentiostatic passivation
process (c) self-activation process.
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Fig. 2. Potential-time curves during self-activation process of
passivated copper at 1.0V in 0.1M NaOH solution. (a) passivated
in 0.1M NaOH solution (b) passivated in 0.1M NaOH +2.5ppm
polyphosphate.
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Fig. 3. Effect of polyphosphate concentration on current density
for potentiostatic passivation process at 1.0V in 0.1M NaOH.
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Fig. 4. Effect of polyphosphate concentration on self-activation
time of passivated copper in 0.1IM NaOH solution.
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Fig. 5. Effect of passivated potential on current density for
potentiostatic passivation process in 0.1M NaOH+5ppm poly-
phosphate solution.
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Fig. 7. Effect of passivation time at 1.0V on self-activation time
of passivated copper in 0.1M NaOH solution.
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