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Mechanism of pure magnesium corrosion immersed
in simulated body fluid
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(College of Materials Science and Engineering, Chongqing University, Chongqing 400045, China)

Abstract: The chemical and physical processes of magnesium immersed in SBF were investigated. The samples were
as-annealed; the immersion time was 3—21 d. The result shows that as the immersion time increases, the corrosion rate
decreases while the SBF pH increases. Network-like cracks and pits are the main damages resulting from corrosion. The
locally buildup of MgCl, is the major cause of pitting. A Mg(OH), forms and gradually covers the sample surface. This

layer acts as the barrier for the precipitation of Ca and P on the sample surface, thus it is crucial to depress the formation

of Mg(OH), in order to have calcium phosphate bioceramics deposit on magnesium surface.
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Table 1 Ton concentrations of SBF (mmol/L)

Na® K" Ca" Mg~ HCO; HPOY CI' SO%
1420 50 25 1.5 27.0 1.0 103.0 05

BB SLIGAE 37 CHHT. BANREES AR i
1500 mL SBF ¥, BIEEFHI 3. 5. 7. 14 &
21 do 7ERF— AN TR B 20 S0l s 3 o 9 pHL 1H
IREE R i (v, mm/d)yFee B R 5P
v=8.76 X 10* m/(Atd) (1)

L moEMT SR, g5 A WRFEIRIGR AR,
em’; AR, di d MIRFEETE, glem’s

FH T AT U 252 1R R SR F ) I 48 ik (BUEHLER,
USA), &R FES I, B2k 2%
TEERTPURS A W23t 21 d 5, B gt e i
K, ZW T 7 d T TR T

TRE IR 2 10T 35 H 3 % S 491 41 v B8 (FESEM,
JEOL JSM 6335F) W52, AR #I ] X R ATHHMX
(XRD, Bruker D5005)3& 1k FYG# A BBt M T
TAFEE DT 5 4RI E3H(OM,  Nikon Metaphot) A5
FHBEEA(EDX, Amary 1000A)J5E TR (12 1 &
5Fe

2 SLIGZER

2.1 Bl pH ERIKHEEIRRE

B1 S5 T s i R B I ) AR A . IR 1
AT UL, BRAE SBF H ) JE it 22 B N R) S K B A
53 ORI, JEHERN 4.4 mm/d, B 5 R FFT
F) 3.0 mm/ds 15 S HGE AR TSR, R 7 RF
E A WN [ LIV 9535 1 T A S

K 2 itz ok SBF %9 pH A BE I A 1254k . 7] I
FEURI) pH. AR R I 1) RE A T s, AR R g 2R (1
e, pHAEHMES 3 KRB 5 RIGELIR/N.

4.5

=

had
-1

(5]
[F5]

Corrosion rate/(mm-+d-1)

2
v}

2'50 100 200 300 400 500 600

Time/h
BL 8 e 3 B I ] (R A2 £
Fig.1 Corrosion rate variation of magnesium with immersion
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Fig.3 Surface morphology (a) and needle-shaped deposit (b)

of magnesium after immersion for 3 d
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Fig.6 Section morphologies of before (a) and after etching (b)
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Table 2 Compositions of deposit in pits at different

times(mass fraction, %)

Time/d o Mg P Ca Cl
7 61.74 16.98 10.37 7.21 3.72
21 72.39 27.61 0 0 0
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Table 3  Surface composition of sample at different

times(mass fraction, %)

Time/d (0] Mg P Ca Cl
3 60.88 11.60 1396 10.38 0.30
5 55.01 562 1791 2035 1.12
7 50.06 712 1420 27.01 1.63
21 64.58 30.66 0.68 0.62 347
Needle-
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Fig.7 XRD patterns of samples immersed in SBF for different

times
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Fig.8 XRD pattern of deposit in SBF after 21 d of immersion
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