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Study on Improvement of Surface Properties of Aluminum Alloy by
Anodic Oxidation and Sealing Treatment
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Abstract: Aluminum alloy was treated by anodic oxidation and then sealed with ammonium fluorotita-
nate having photocatalytic activity in order to improve its surface corrosion resistance and antifouling
property. The microstructure and surface components of different types of aluminum alloy sample were
characterized, and the contact angle of water droplet, polarization curves and degradation rate to
methylene blue were also tested. The results showed that the aluminum alloy after anodic oxidation still
present hydrophilicity and has no photocatalytic activity, and its antifouling property was poor. The
reaction products generated during sealing with ammonium fluorotitanate can fill micropores and
improve the compactness of anodic oxide film, and make aluminum alloy having hydrophobic property
and photocatalytic activity. It can isolate the corrosive medium and delay the corrosion development,
and degrade the organic pollutants under photocatalytic action, thus improve surface corrosion resis-
tance and antifouling property of aluminum alloy.

Keywords: wettability; corrosion resistance; antifouling property; anodic oxidation; sealing with am-

monium fluorotitanate

s B 2021-08-19 1EE HEF: 2021-09-24

BRI ICHA(1985—) M-, PR, FZERF5ET7 1) HLAR TR . 4240 CAD/CAE &1l T4,
email : KKlldw@163.com

HEWA: 2021 LA AEF )T —RAEHITE (Y202145955)



2022 44 H

LR R

W44 5 A 4 WS 349 30 . 21 -

BaS M TRA A AT TR
I, 2 ] 3 A SR R AL A AR SR 48
B AT, U TR A PLTS R R R
I b by S A A R 3R T 25 R B AL
i o XTI IADRR , SR B s BR < AR PR RE L
AT B A T 2 A S TS L

AR A e e i R S R WAL B T 2, 4
ISP PRI ST BB AT 280 280 3 0 <6 % T T e
Ao HBHAR AR S 22 FLAR R R , 2 b A%
Shry 2 B BRI Fb R JE ok R BE AT 75 S P REXE LA
AN FHEER o I, A b AT L AR B E— 2 2k
B AR B A A o JE M7 D3 A L dl a AL
AHACHEACE R B AL S8, AT LA AL
FF B HLTS e, o0 B AR S8 AL I A B T ¢
PERE

14N Ik, 2R H RO TE R R G R
1if JE5 b At R L AR A0 S Ao 403 R 5 < R TR T %
PERE. SEBR b, BGEPTTS QPR REXS TR 9E R & S Y
BB B 2 2B R A PR A AL T 25X 40
4 TSE A T A R DS 0 8 ok R BE , S e i Sk
PR Bt LA B A A TE M HT s Y PR RE

1 LI

1.1 #EGRFIENEE

L R SE R 40 mmx24 mmx1 mm [ 2A12 45
G, Anh e m R ) A RA R A ™,

TR AN RN RS IR R BRI L R
SAbaN, L BRI i at, [ 25 4 LAk A
RN R A= Tl R8Tk, EbR—2, ZRSETT T4
IR A BR AR A7

S : Inspect F50 B4 4 FEL 455 , 32 [B] FEL A Al A
77 3 AZtec X-Max 50 g 154X, 9L E 24 HEAL AR 2 7]
H 7= CHIG60E AU HL Ak 2 T A, IR IR R A FR
Oy A PR 5 SZ-CAMD3 Y 4 [ B 2 ik f U A,
AR A IR A R A=
1.2 PHREMLFIEFLALIE

A A REAR YT 1000# . 20004 14 Ak ik b 4%
FTEE SR 5 AL E0 (40 /L) AR EN (15 ¢/L) TR
B R BOMARF] 50 °CIZ 0 10 min [F3h . FH XK Z
T 75 D T 1R L 20% PO AN R IR IR K, B i 2538 1
KA. TR R I 8 1 20 mm>20 mm
25 X

PHAR AL - 25 B Ab AR & 4 RER TR
AR L TP IR AT FR AR SR A LR R oy K T2 S
BOh  WRBR IR 120 /L HFR 40 /L R JE (20£1) °C
HL U % 2.5 A/dm® | ALK IE E] 50 min . SR H
RDX-PWH 7 BH AR 4 b H T, 38 381 15 e B ) )i 45 1k
PR A A

BHALACIE 2B F K IH B AR G Al hE SR 7
B TR i 1 W (35 /L) IR i 40 min #E 47 L AR
P, VSRR BE A5 R TE 5041 °C
1.3 M FERRAE S F=E B K

SR FHA T FL B USRS [R5 4 R i O
TSR, 1% B 10 KV, 0K 30000 4%, [R5 5%
FHRBIE Ao BT AR TR 28 B4R A 4 1aURE 19 2R 18T B A7, X
BRI T, 15 2 EDS figig .

SR FE B Al 0 (SO AR TR 2R R A 4R R
TT 7K 9 2 ok, 2 T VE A LU R o K AR R
k5 L, FEIRRE R AT R 0k 3 AR R, Mt 2R
BOF-H1H .

R AL 2R TAESG IR AL 2R, L) 3.5% &4k
BT R e A 0 A R AR R R R AR R e
Ja AR TR 2 BUAR A 4 aURE 23 Ve R Sl B LA W 2 1L
HLAR . TAERAR . R 1 mV/s, HLALE I AH
X F I LA £250 mV o ARSI BRI A 15 208
AL (E,,) 8Tl i 2% BT (U, PR A LB (R ) |
LB SR T LA A T8 ik RE A DA AT o

Pt 1L B SR 10 mg/L ) IV Y 5 VA
S50 14 03 4 0 P BE AR BRI, B AN TR S TR G 43
FEIZMFES T o BEARER A E TS A b, (5 50
JEUR RS, BB 30 min SR FH UV2550 2453506 B 1T
W2 7E 663 nm A T W AT R IF A4l a0~ 2
IR ] 28 248 B A iR X 7 FFY 66 1 e i %%

p="0"A a0y (1)
Ay
Ko DFRIR W L IERE R A, AL TR IR
PRI OGRE 2RO

2 #R5iFi8

2.1 WMHBRIRER S

ANTRIZE BYAE A  1RE A9 BOULE B 181 1 i
M 1 (a)F i, RALBEAR & SR MR T TR,
SE EECEE . NE 1(0) & AR & 4
Y W — 2 2 FUIR B A, SRy Al A e B FH




+ 22« Apr. 2022

Plating and Finishing

Vol. 44 No. 4 Serial No. 349

AR AT B AL — | FLAR 290 40 nm. BEALAY
TE 12 FR T F S 00T B A AR A LA ok v e A
B R S B R R R R T . W 1) R
o0k BHAR A RN Uk R e B LS R Tr LA
AT BT ASELI M, RSE R SOR AN ok 9. AR
I SCHRARE ", FRUEK R B Lt A v & A DA R B
(W52 (2) ((3)) AL TiO, . Ti(OH), A Ti(OH),,
R AR AL ) 2 B B A AR BH AR SR AR R 2 1, B A4k
MTCRRAE AL T AR BN, W KB LB 3
PNIIE Y= &R A hE & F P RS AT D e e
ALY AT B DURUN B 5] S BUR FEY BT AN
Mk,

() PHARSA M+ FLALHE

E1 AREEBEESSHEHRURER
Fig.1 Microstructure of different types of alumi-

num alloy sample

TiF,* +(n+2)H,0 - TiO, - nH,0 + 4H" + 6F~
2TiF2 +3AL,0,+ 5H,0 - (2)
2Al, (OH),F, +2Ti(OH), ¥ +4[0]
2TiF; +3A1,0,+9H,0 >
2Al, (OH),F, + 2Ti(OH), ¢+40H-(3)
AR AR A 4 UFE 1Y EDS RE S an & 2 i .
P P 2 ] AT AR AR Ak B i Ak B ER B 4 3R T
O BRI RN A A R o £
ALJGE , 1 PR A8 A0 5 55 G 4 B9 SR T3 ALLO
MSILER , H ALMO ST R TG &AM &
T kA AR RN AR L ALO,, W R (4) , S e E N
U5 F AW P SO 25 T IR ALO, Y Je
W RRE(5) . (6) o Zeidh PHAR S AL AN SR R 44 B4 FL
Je FR 2 TR [ ALLO RIS JE R LIAN , i8 A Ti L &K,
BN A 70 R AL AR o BH AR AR 5 SRk R
B A R R R SR AR L R R R 4 R R
R, ERIE T B3R o B i 45 Bk
2A1+3H,0 > AL,O,+3H,T (4)
AL, O,+6H"— 2AI*" +3H,0 (5)
A" +xH,0 +yS02~ - [Al(OH), (SO,), ]+xH*(6)

Intensity/ Counts
Intensity/ Counts

I I )
0 1 2 3 4 5 6
Energy/ keV

(b)  PHM AL

2 3 4
Energy/ keV

(a) ARAETH

Intensity/ Counts

)
0 2 3 4 6
Energy/ keV

(c)  FAMR AR AL +E AL AL 2R

B2 FEEBESEIAER EDS gk
Fig.2 EDS spectrum of different types of aluminum alloy sample
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Fig.5 Absorbance curve of methylene blue solution
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