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Zeta Potential of Conductive Plates (11)
Application for Al and Al Alloy Plates
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Zeta potentias of Al and Al aloy plates are measured to investigate the relationship between zeta potentials and the
structure of surface oxide layers. It is clarified that the formation of Boemite on the surface results in zeta potential de-
crease. Itisalso revealed that the pH-zeta potential curves of Al-Mg-Si aloy plates are in fair agreement with those of
complex oxide particles of MgAI:Os that are considers to be a model of surface oxide layers of the aloy. The plate sur-

face of Al-Mg-Si ismore negatively charged than that of Al-Mg in aqueous solutions above pH 4.

100 0o 0o 0O

goboooooooooobooooobooboooooo
gooooooooboooooboobooooobooooon
00ooooooouoooooooo g

gobooooooooooobooooobooboooooo
gooooooooobooooooboooooboooon
goooooooooboooooobooooooboooon
ooooooooo*m

gobooooooooooboooooboooooo
goboooobooooboooooooboooobooooo
gboooooboooboooooooboooobooooo
gboooooooobooooooboooobooooon
00o00o0o0ooo0oooooooooooo*ooo

T 0D20000000000020000 1102900120 100
oooo

E-mail: k-yanagisawa@rd.kcrl.kobelco.co.jp

§ OO0 Industrial Technology Research Ingtitute of Taiwan

gooooooboooooooooooooooobooa
oo0osooO00oo0ooOoUoooOooooooo
oboboooboboooooooooooooooooo
uooooooboooooo
gobooooooooooboooooooboooo
oobooooobooooooooooooooooooo
ooooooboooooooooooooooooo
goooooboooooooobooooooooobooo
goooooboOooooooooooooooobooo
oooooooobooooooboooooooooo
uobooooboboooooooooooooooooo
uobooooboooooooboooooooooooo
ooo
gobooooooooooboooooooboooo
ooooooboooooooooooooooooo
000000000000000000000%0o00
O0ooooOOoOoOoOoOoOoUo AlDODOO AlDDODO
gooooobooooooob wooobooooobo

— 23—



574 oooo 0220

gboooooboooboooooobooooobooooon
gooooood

200 O

21 0000

O0booo0o0O0od8emx6cmO0 2mmO0O0O0OO0
OAIO0D0DO0999YI00AODODOOODOOOAI
000000000000000O000000AIooHO
gboooooooobooooooboooobooooon
0000oo0ooooeo0™M 150000000000
gooooooooooozoono bbz20000000
goooooooooo

AlJ00OO0O000DOO0O0O0O0ocO0ooOooOooooDo
goooo0oo0oo0o0oo450 MgOOOOOOOO 5000
OAIO0ODOe000ODO00OOO0O00sSO0O0OoO060
MgOOOOOOO AIODDOODOOOOODOOOAIO
OO0 MgooOOooosoooooooooboooon
00MgOOOOOOOOOOOO MglAIOO 2030
000000 XPSOOOOODOODOOOOOYTFT-IR
oooooooooseo0d Al-MgO 000000 OO1000
cn’t 0000000000 ARLGCsO Al-o0D000O0ng
0000 9soem*0 000000000 OOO MgoO
Mg-OOOOOOO 700em”*0000000 20000
oooooooOoOOoARG:OO0 MgOODOOOODOO
Oooooo®®goooeoood Al-Mg-S OO OO0
OO0 FT-IROOOODOOO 1000ecm’*00000000O
gbil100ooooooooooooooooboooon
OAG:ODO000C00O0MgOOODOODOOOOOOO
0oooooooooo®=Eg

gobooooooooooboooo1ocooooo
goooooooooboooooooboooobooooo
gooboooooooooooooboopboobooo 3000
OA-MnO0O00O00O0OCOOOOODOOODOOOO
goboooooooooooo

22 00O0O0O0O0OO

oooooOoooooooooooooooo Alg
00030000 A-KMNOOO0OOO0O0O0O0O0O0O0ODOOS5
0000000000010 000000000 150
gOoo0o0o000o0oOo0o0O0O00Oo0Oobs0000000 6000
OAOO0OO0O0DOO0O0O0ODOOOODOOOOODOOOO
gbooooooobooooboobooOopH12000
gooOo0oo0osobz2000booooooooooon
0000 AIO0O0OO 150000000000 1500
goooooooooooooooooooboooon
go0oO00eELssco0O0OdODOOOOOOODDO
goooooobz2viO0O00000D0O0O0O0O0C0O0

090 020010

godbobbooooobbooooobooooooboa
goooooozmmx 1I0mmO0O0O0O00O00OOODOOO
obooo0O4sumb PPOODOOOOOOOOOOODO
dodo0oOoOooooooooooobooOoooooa
gooooooobobOooooooDooooooa
10mmolll OO0 OpHDO OO O 20 mmolldl HCIO 10 mmolll
NeOHO OO 10mmolliINaCIO O OO OO0 Oooon
godoobbooooobboooooboooooboboo
googo

J0dooOooooOOoAIODOO eo00d Al-Mg-S
0000000000 0o0oOonoooon a-AlOsO 0O
00000000000 Yl MANOHGOD OO0 DO
ooooooooeeenooon MgAlO.ODOOOO
Jo0o0dopoooo«oUoooooooogoooDo
d00000PenKemOO 501 00000000000
goboboo0o0o0o0o0o0o0o0o0ob0o0oUoUoUdg smg
gooosomboOOdO0oOO0O0OO0O0OOOoDOOoOOoooOOon
JoodooospoooooooooonD 20miOo0O
god0ooooooooooooooboooooooa
dodo0oOoOoooooOooooooboooooooa
gooooooooosocoilsomviOOoooooonoa
000000 ¢udmvO OO O0O0O00O0O00Oooooo
0¢e0000000 200 000¢mvOOOOOOO

¢0 Lasxd 10 0.020 TO 2011
TOOoooogog

2.3 FT-IRODO

Joodobooooooooooobooooooo
000000D00O00FT-IROO Nicolet 0 Magna-IR 750
gddo0oOo0oO0ooooooOoooooboooOooooo120
0010000000000000D00000ODOOO0
Jdo00@ooooooobOobOooDOoooooooDooo
3100000FT-IROOOODODODOOODODOOOO0O
godoboooog 700 ogoooooa
goDTeGSooobooooobobooooooa
god0ooooooooooooooboooooooa
000000000000 obOooooOoOoOoooos
cem’'00000 1000000000000

300 0000

31 FT-IROOOO0O0O0O0O0O0OO

AlIOODAIODOOOODOOOOOOODOOO0O0O0
ooboooobooooooooooooog Fr-IROO
ooooooboooooooooooooooooo
goooooboooooooooooooooobooo
goooooboOooooooooooooooobooo
ooooooboooboooooooooobooooboooo 9o

— o —



0000000 O0ooOopoooooo O 575

Absorbance

4000

3500 3000 2500 2000 1500 1000 500

Wavenumbers/ cm”
Fig.1 FT-IR spectra of Aluminium plates before (full line)

and after (dotted line) the heat treatment in vacuo at
1200 for 60 min.
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Fig.2 The comparison of pH-zeta potential curves for Alu-
minium plates. Sample A (full line) is treated at 200
O for 20 min, while sample B (dotted line) is pre-
pared a 15000 for 15 min. The both samples are

heated in air conditions.
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Fig. 3 FT-IR spectra of Aluminium plates after the heat
treatment in air conditions. Sample A is treated at 200
0 for 20 min, while sample B is prepared at 1500
for 15 min.
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Tablel FT-IR pesk ratio and zeta potential of heat treated Al plates.

Heat treatment condition

Peak ratio of FT-IR spectra

Zetapotentia at pH 8

OHItotalAIO  AIOOHItotal AIO

Sample A 20000 , 20 min, in air 0.23 0.16 g2mv
Sample B 900 , 15 min, in air 0.31 0.19 030mv
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Fig.5 The pH dependence of zeta potential for Al.Os (full
Fig. 4 The pH dependence of zeta potential for Al.Os (full line), MgO (dotted line) and MgAI.O. (dashed line)

line) and Al(OH)s (dotted line) particles. The total
ionic strength is kept at 10 mmolCl (HCI, NaOH).

particles. Thetotal ionic strength is kept at 10 mmolC|
(HCI, NaOH).
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Fig. 6 The pH dependence of zeta potential for Al-Mg-Si al-
loy plate (full line) and MgAl:O. particles (dotted
line). The total ionic strength is kept at 10 mmolC |
(HCI, NaOH).
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Fig. 7 The comparison of pH-zeta potential curves for Al-
Mg-Si aloy (full line) and Al-Mg dloy plate (dotted
line). The total ionic strength is kept at 10 mmol |
(HCI, NaOH).
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Fig. 8 The pH dependence of zeta potentia for Al-Mn alloy
plates, Sample C(full line) and Sample D(dotted line),
as well as Fe-Oxide containing sludge (dashed line).
The total ionic strength is kept at 10 mmolC | (HCI,
NaOH).
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