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during Hydration Process
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Aluminum alloy(3003) can be dissolved during hydration process with hot tap water. In order to increase
the stability of aluminum alloy, it was pretreated with anodization and phosphoric acid before hydration
process. The effect of pretreatment on the surface property changes was analyzed with X-ray Photoelectron
Spectroscopy (XPS) and Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES) and their
results supported that the increase of hydroxyl group (-OH) on the surface formed during anodization and
phosphorous acid treatment prevented the dissolution of aluminum alloy during hydration process at high

temperature.

Keywords : aluminum alloy 3003, hydration, anodization, phosphoric acid, XPS, ICP-OES

T
o
o

 ro u

1.
=

o 1 oft U L N EO

ool Hls B3t
FEUFOR, WK,
900 A5} ofjel
QERIMY et A gl
A Sl o] AARE Fek nee] Bl g5abl Hw
3t eJste] AFul AlshEe] YY1, 1 A3t A A
s} B THAHOR AT o o] Bef §E

-
=
A= §:]_)\]-o] e}

= dodo] oAl Bk wheba] 312-0) Bl &

7t
=
AL
9

rok

' Corresponding author: ystak@inha.ac.kr

215

Fulg 259 22 a7 Y5t dFulE B
3lela gl e FFAkslure JAAIF) 02 M SIS
ol A|ek= whylo] &elA] QUTHY. 38tz HAy F A
Wl 1A Xl EFnEa vHSEke] Bief o2 QlAt
kS Al sle] Fo 93k 523} wk-S WA sk a3t 9l
16718 g dwsh) 9l e 12 B3 &FuE o
Zo] FAZE HEFA Aakdte] BebgstA =W, 1 Ay
S A= Aow dejA oo,

2 AT &F s F5E 0 SFFAkstE o] &3tk
abstal A3} QA AAEE B8] 122 B =EH A
S o doju= FnE Td AFo] Witel 554 B4
< shed, WA dFulE 252 g v A=
adE FAEIA.

2. A o

Ao 2= 120 FA9 &FvE T2 (Al3003, Dong—

i) & AMgshar, ofAdlEY E& o] &3] AFE AS X3y

sk,



BYOUNG-GU LEE, HOYEON. LEE, AND YONGSUG TAK

LR0ls el A

AFulE o] oF=FAs= 3ME] HiBO; (99.999%,
SIGMA ALDRICH) 9] &5oM 233t x, A4 ¥3%
2] (Agilent, HP 6035A) = ©]&3}o] 2mA/cm?e] Z4 ]
A skt ok AulE Aksiute] oS S7HA717]
8l B33 Aol mEsk § 3087 A AIH T ¢lakA g
T A AR B o s AR 2He 5
5T 1M 14k (85.0wt%, SIGMA ALDRICH) S o] &3}
6 Bt RS 5, e ool Qliks ¢4s] A A

ate] 3] Ak

=
olN
i
o
il
o
ofo

AdFulg FHoE @ QuIVE A EEHE OF
ulg o]22] oFS ERIEty| S8l 802TC ] oA 2417k
H ! . AF B Ak o8-St
o] AAg)3r AR AV|AEE W3l= 4—probe method
(LORESTA —GP/MCP-T610) & AFg-3to] 433
a3 e g W YA Scanning Electron
Microscope (Hitachi, S—4300) & o]g3}o] #&slion, <
Fu)g o]&9] §%a:° Inductively Coupled Plasma—Optical
Emission Spectrometer (Perkin Elmer, Optima 5300DV) =
AT 2Ela dFulE B 249 Wske X-ray
Photoelectron Spectroscopy (Thermo Electron U.K,
XPS K—Alpha) & o] &332, C 1s peak(284.5eV) =
o]-g-ato] HAsIT

BN M2E YR0|5 B30l $31 Al Y4 ws)

1
dFulE ol a2l Bl :mEH Fig. 19} o] 34

O CEMEE RS ER TR
slo] o) Bl o7 ¥4 A

ox M o
wo rfr

o
=)
tlo
e
oo

W) Qe A2 o Ao FAHH 0 QI HelS
SR e o] 8ate] S ARSI, Fig, 28 B}

>,
il

a,b) &} Yf=atstel] kA7 F7k AR (0 &

R
L5

ol 1Al SEolire) m GBS RolE
FFAE L AL S BT A T Fig. 2- @)
o] 2413 B4 £8HAI7L FIE Fig. 2-(b) 9 o] Erdo]
GarehE 2

o] FAHEE 1T 7 Uk T} F=Atske)
ALz 07 22| (Anodization—Phosphorus
) A g A Fig. 2—(c) ¢k 2ol 3o o3t
AMEE 20 442 B skt mpebA F=Akske]
@54 Aerto
WA= 37 SIA,
G s A= o

P T4 EHlo] EASHE s mE sk
& AFFoR AR Anir)Y A 5L da
AV B B4e) AR B A4 $4Y A%

o W) ARE 34 Boo] YAE SHL 2N

Fig. 3= =2kl A3+ 100VelA 500V714] #3}3e
wl, QIAF Ao} ke dFnlE Tl W] AEEE 54
3} A7}o|t} 4—probe methodZ o] &ste] =43k 100V}
300VelA ekakalst Al o] A7) AEEE 2.7510° S/em,

_}

Fig. 1. SEM image of aluminum alloy surface exposed to hot
water at 80C for 2hrs.

Fig. 2. SEM image of aluminum alloy surface. (a) anodized upto 300V, (b) hydrated after anodization at 80°C for 2hrs, (c)
hydrated after anodization followed by phosphorus acid treatment.
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Fig. 3. Electrical conductivity of aluminum alloy surface after
anodization. Anodization voltage is varied from 100V to 500V.
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Table 1. Concentration of dissolved AI”® when aluminum alloy
is exposed to water at 80°C for 2hrs

Pretreatment method Al Conc.
before hydration (ppm)
Bare Al 6.121
100V anodization and 1M H3;PO4 3.724
300V anodization and 1M H;PO, 4.299
300V anodization 10.432
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Fig. 4. XPS spectra of (a) Al 2p and (b) O 1s for bare aluminum
alloy and pretreated aluminum alloy with 1M H3POs,.
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Fig. 5. XPS spectra of (a) Al 2p and (b) O 1s for bare aluminum
alloy and anodized aluminum alloy upto 300V.
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Fig. 6. Effect of phosphorus acid treatment on XPS spectra of (a)
Al 2p and (b) O 1s for anodized aluminum alloy upto 300V.
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Fig. 7. XPS spectra of O 1s for aluminum alloy with different

treatments: anodization, H;PO, and hydration.
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