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Abstract; In order to develop a green, efficient and highly corrosion — resistant magnesium alloy surface treat-
ment technology, this paper proposes for the first time a closed — cycle system based on CO, pressurization prepa-
ration. This system enables coordinated control of key parameters during the formation of hydrotalcite conversion
coatings through CO, pressurization. The morphology, crystal structure, and composition of the conversion coat-
ings were analyzed using scanning electron microscopy(SEM) , X —ray diffraction( XRD) , and X — ray photoe-

lectron spectroscopy ( XPS) respectively. The corrosion resistance of the hydrotalcite conversion coating was eval-
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uated by potentiodynamic polarization curves, hydrogen evolution tests, and immersion tests. The results indicate
that under the closed — cycle system, CO, pressurization facilitates the magnesium alloy hydrotalcite conversion
coating more dense with a clear hydrotalcite crystal structure. The main components of the coating include Mg
Is, Al 2p, O 1s, and C 1s. The self — corrosion current density(i,,, ) was (8.92 +1.37)wA/cm’, the corrosion
potential (E_.) was —1.36 V, and the hydrogen evolution rate was only (0.624 +0.028)mL/h - ¢m’, corre-
sponding to a corrosion grade of 7G. Compared with the existing one — step and two — step methods, the hydrotal-
cite conversion coating prepared on AZ91D magnesium alloy using this closed — cycle system exhibits obvious ad-
vantages in both microstructure and corrosion resistance.

Keywords: closed cycle system; hydrotalcite conversion coating; CO, pressurization method; microstructure ;

corrosion resistance
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Tab.1 Preparation process parameters of hydrotalcite conversion coatings on cast AZ91D

magnesium alloy by different methods
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Fig. 3 The micromorphologies of hydrotalcite conversion coatings prepared by different methods

IR A AR it 14028 T BT o] DL AR Py 2880 (18T 3 () ) TRCR IR AT 1T UL JZ PRI 454 (181 3 () ) L 7E
[F]— BB T 2R BT SR (13 () ) M AT IWAF ARG R, LR 38U 2. €O, 2 h/pHILL. 5
_2 hRER B TA PRSI 2 (18 3 (by ) ), AR ZREUE BT AN B 240 /N2, RIS T I R L2 bR Y
LR (1&1 3 (by) ), AR — SR T2 B R e SR Ak (P 3 (by ) ) A A e AR RS o B T 4t 7 1) b e 1
IR, AR M3 —LEREL. CO,_3 MPa_0. 5 h FERL R IHAHXT T CO,_24 h BERL RN CO,_2 h/pHIL. 5_2h K f
KUCHE PR (B 3 (e, ) ), ShR IR BUE RS, T

RGO T DL 50 0/ B B R 454 (T 3 (e, ). T o) . *ﬁ
F— W T (T B SR R (3 (), €O, 1 JL v Jﬂ -
RO (ERONE (O R S I 5) B (1) o i s
3(d). 4;:?( ck A L [ I
FIH X SR ATHT (X - ray Diffraction, XRD) Xif A~ ] =5 J\‘
750 e K O A B B B P R AT B 5, ’ — A
14 F. FhIEL 4 BT R ih , = RO i 1 . WL
FUA KO 7 S PR, 7510, 901 6° £ 7T LA Bt
MBS B K £ IR 2 O A GE 0. /KR 2R 9 (0 0 e
3)&%{"%&Eﬁﬂ 0.73 nm, 5 Eﬁfﬂﬂﬁé‘ﬁi}%ﬁg‘{%ﬁlﬁ%¥ A: AZ91D;B: CO,_24 h;C; CO,_2 h/pH11.5_2 h;
Mg - ALK (0 0 3) AR B 417 D. €O, 3 MPa0.5 b

FIHT XPS BE5E T KU A AR ZRIOCR AU R m4 FRF S S ESKBREHLER XRD it
HORAS. CO,_3 MPa /K A 4014 2 59 XPS M 3% Fig.4 XRD patterns of hydrotalcite conversion
([ 5(a)),Mg 1s Al 2p.0 1s F1 C 1s &I /R T IR coatings prepared by different methods



551 3]

SRR, 18], 2600, 55 BPAIGEIN R G0 N B K 0 ALk ME RERT 7T

39

JEZRBIIPIR (S (b) ~ (d)). d1l&l 5 alJ1, AZO1D B4 & EKIE A ¥ AL TR 2 I EE A 0. C AL I
Mg JCE, X WG] CO, 34 IRfe it 1Tk A AL Z R K.

Mels Ols
/ ¢ Cils AP
Mo l ‘“‘h_:__
) C:CO, 3 MPa_50 C
)
1Y | e ' I
=5 B:CO, 2h/pHIL.5 2h
o l b ]
A:CO,_24h
1200 1000 800 600 400 200 0
ditht/eV
(a)
Al2P 74.13 eV
E
S
i
el
60 65 70 75 80 85
diffit/eV

(©

— 1303.15 eV
E
S
N
s
1290 1295 1300 1305 1310 1315 1320
i ReleV
(b)
Ols 5309 eV U 531.9eV
— c-0
3
<
< O-H
el
el
520 525 530 535 540 545
“hitrRe/eV
(d)

(a) XPS PHEDEE; (b ~ d) CO,_3 MPa_SOC &
5 AEFEHEHKBEEREERN XPS iLE
Fig. 5 XPS spectra of hydrotalcite conversion coatings prepared by different methods
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Tab.2 Electrochemical test results of the hydrotalcite conversion coating on AZ91D

magnesium alloy prepared by different methods
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Tab.3 Hydrogen evolution test results of the hydrotalcite conversion coatings on AZ91D

magnesium alloy prepared by different methods
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