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Table 1 Chemical composition of HAE solutions (g-L™")
KOH  AIOH);  Na;PO, KF  K,;MnO,
150 34 34 34 20

Fz 2 Hank's BREAK
Table 2 Chemical composition of Hank's solutions (g-L™)

NaCl KCl CaClz NaHCO; C(,H60(,

MgClz~6H20 MgSO4'7H20 KH2PO4

NazHPO4'12H20
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Fig.1 SEM micrograph (a) and EDS spectrum (b) of the

AZ31 alloy treated by pre-Ca process

s
AN
2
2
8
K=
A
J\ MnM
W | T ﬁ;p 2 J'\-lr.l....l.a...al
1 2 3 4 5 6 7 8

Energy/keV

AZ31 RIS JE & D SEM 5 M EDS 237
SEM micrograph (a) and EDS spectrum (b) of the AZ31
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sample treated by anodized oxidation process
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PH A% S8 4L ) i85 & 4 /F Hank’s %R 48 h
(1) 7 W R F SEML A L] 4. Hank's 37 48 h
JE VR A ORFE T, RS W AT R 2 1T BH
WA AR (B 4a), FEARRTH TG (A € ZUIRE

3 TOUES IR B b B A £ Hank's YW P58 48 h 5
2RI
Fig.3 Macrograph of the AZ31 sample treated by pre-Ca process

after immersion in Hank's solution for 48 h
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HHL AT %N, 7E Hank’s W0 RE,  SH BRS040 B4
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222 Ca-Pzi¥izit

THUES W B Ab BE S (AR AE AR Ca-P ¥R 48 h
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gk B4 DCPD (CaHPO42H,0) K /b
IR =45 TCP(Cas(PO4), Hy0) o X Tl i A4 HH TLIKE &5 A8
ZUERK I 7 T2 miR 2 45 G oz, W JE 2 4L
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Table 3 Chemical composition of Spectrum 1 and 2 marked
in Fig.4b (at%)

Spectrums O Mg Al Mn
Spectrum 1 39.9 29.05 13.9 17.15
Spectrum 2 48.3 37.49 14.21 —

26k X588, 5orm
)

Kl 4 AZ31 & & MRALEE Hank's W RIS 48 h
1% WL R F1 SEM. LR
Fig.4 Macrograph (a) and SEM micrograph (b) of AZ31 with
anodized oxidation after immersion in Hank's solution

for 48 h

BlS TSI IS I RPE/E Ca-P ¥R 48 h ) SEM
WA AN Sa (BOR R
Fig.5 SEM micrograph of the AZ31 sample with pre-Ca process
after immersion in Ca-P solution for 48 h (a), and the

magnification of Fig.5a (b)
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Table 4 Chemical composition of the points and areas
marked in Fig.5 and Fig.7 (at%)

Spectrum (¢} P Ca Mg Al Mn

1 (for area) 70.23 7.26 6.02 1198 3.70 0.80
2 (for point) 77.40 12.45 10.15
3 (forarea) 77.28 10.36 10.87 1.49

4 (for point) 76.72 11.56 11.72
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6 {E Ca-P ¥ UIH 48 h JG ¥R 219 XRD i
Fig.6 XRD patterns of the AZ31 alloy immersed in Ca-P

solutions for 48 h
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HER ()M E 7a BRBCK U (b)
Fig.7 SEM micrograph of the AZ31 sample with anodized

oxidation after immersion in Ca-P solution for 48 h

(a) and the magnification of Fig.7a (b)
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hG, BASRMEAEEM, RiNHAEKT Ca-P
W2 MRAERETE R XRD 4:#7 Al An4h i 32224 DCPD
Hi/b5 TCP.

3) BRI AL RS, {E Ca-P W R IIRT
WEAEEE, HKZ 100 pm, %5245 10~20 um ({47
R A R TS IR AR S, AE R R T T
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%, M. WL 20~50 pm, JEE ARG R S5
PRAL R, 4 ARF B A A A K.
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Study on Chemical Deposition of Calcium Phosphate Bioceramic Coating
on AZ31 Magnesium Alloy Surface

Zhang Chunyan, Zeng Rongchang, Chen Jun, Yang Hui, Tian Zhongqing
(Chonggqing Institute of Technology, Chongqing 400050, China)

Abstract: The preparation possibility of the calcium phosphate (Ca-P) bioceramic coating on AZ31 magnesium alloy treated by
pre-calcification (pre-Ca) and the anodized oxidation process in Hank’s solutions and a mixed solution of Ca(NOs3), and NH4H,PO,4 (Ca-P
solution) was investigated. The chemical composition and phase composition of the coating were analyzed by EDS and XRD. Results
indicate that any coating on the AZ31 alloy treated by the above two pre-treatments could not be obtained in Hank’s solutions, whereas
Ca-P coatings on the same substrates were acquired after the alloys were immersed in Ca-P solutions for 48 h. It was confirmed that this
coating consisted of Brushite (CaHPO4-2H,0) and minor Ca(H,POj4),. Ca nucleation site appeared on the surface of AZ31 alloy after
pre-Ca treatment, and the deposited coatings in Ca-P solutions were uniform and compact. They were composed of flake-like crystals with
20~50 um length and width, which interlaced each other. On the contrary, the coatings on the alloy treated by anodized oxidation in Ca-P
solutions were leaf-like and not compact.

Key words: magnesium alloys; anodized oxidation; chemical deposition; Ca-P coatings; biomaterials
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