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ABSTRACT

Electrochemical techniques were used to study the characteristics of five zinc sacrificial ano-
des in 3.5wt% NaCl solution. The corrosion rate vs time was determined by linear polarization
(or named polarization resistance). It was found that the anodes with high iron or low alumi-
num content exhibited lower corrosion rate, i.e., worse activity. From the potentiodynamic cur-
ves, it was also found that the less active anodes were much easier to be polarized anodically.
Furthermore, the corresponding current for the less active anodes with 10 mV over-potential
was only a quater of the normal ones.

In addition, results of SEM image of the anodes, which had been immersed in 3.5wt%
NaCl solution for 42 days, indicated that the corrosion products on the surface were influenced
by aluminum element. The morphology of the corroded surface was divided into two types, i.e.,
particle-like and layer-like. The mainproduct was Zn(OH):.

Key words: Sacrificial anode, Polarization curve, Electrochemical behariour

SRR B R SRS - Lk SR AT
— 18 viN FRIA AN - Y rE R HE e R S i TR KBS
e RIS A ST SR IS - Bl o FEH AL BTS2 SE RS B A BT A

* PhEREE (325) HIURIEBHER FOWREAR
The 4th Department of Chung Shan Institute of Science and Technology, Lung-Tan 325, Tao-Yuan, R.O.C.

— 34—



HEREBEBEISWMY% NaClHP ZEBLBIT S HR

BAR - Bl ASTM F11829 Kk £ EHHE ( Mil-A-
1800 ) © HEREHMMTHEZ AR -
XRE R R » SEREBEZ IS (acti-
vity) BBEFEICE (Fe) 2 EMERESEY
> Teel Fl Anderson” B HE & BK &~ S
Bt - HIEMEE  Carson HC -9 FBHBS
BEREZ SRS R ES R K Waldron
FOO QS HEBRHGB RS ESBTES R
HRERFBEDRETHSE  BEWMELELE
(Cd) SB&EDLELE 250ppm AL ~ 25 &
27 1000ppm A L~ A BRI FRE BB 60
ppm ° ERERGRASFBRHUGB S EHE2TH
P MEBRBATRE  BEE RS ERER
ZBEEEH B AEABIEE ( mechan-
ism ) o ARG 5 MR BEMEBR
B DUBALER 7 BRI B AE 3.5wt% NaCl A
thz ¥tk - FERE LSRN HSER - 81t
BBk ETRMSBEEAERERGE » AT
FMEZ a2 BRI HAR T o

= BB
FEBRAMEH S EEBHBEMHESRE
HALBHHL A ASTM E536-84(11 BE¥HES

o WRWR AR - BB B FBM DB
B TR RS lom? ( ERES11.3mm )

HE - DRSS EERR TSR - JIREE
B TEEmBRINE1 AR - BIEAZ > BEER
DIBRACRROMCIREE » EH 4 1202 4 600K R HE
REBURNEEE - A B KBS 35w%
NaCl > BB R R 5 &M E LB F A
(18X 10%hm * cm ) Ao &Y - EBE F 7k LU Milli-
pore Mili-Q SP ( U.S.A. ) 7K&E #Mifb R 2 5
#H o BILBHEBRE M S EG&G PARC M352
(USA.) BeELEBRE > ALHS (Pt) B

f\/\_/

BL

(a) TIEE

(a) woking electrode

1 HRARER T FERE
Fig. 1 The assembly of test cell and working
electrode.
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Table 1 The chemical compositions of zinc sacrificial anodes.

- 154 {3 (ppm)
Pb Fe Cd Cu Al Zn
A 25 18 300 6 1230 rem.
B 23 27 250 5 1420 rem.
C 16 10 220 3 1540 rem.
D 17 10 170 2 200 rem.
E 12 90 980 S 1120 rem.
ATSM® <60 <50 250— 1500 <50 1000— 5000 rem.
MIL® <60 <350 250— 750 <50 1000— 5000 rem.

— 35—



B g T #

EBNER - BUFIHKEMR (SCE) B2FHEM -
HEBBERSEZETET  RBERZN
BB EERMEN IomV BEFRKRSE - &
AR T 5 2 I8 CNS B B GEAR BR#
@ (B ) av» TR E LR R E R
$#7 ( Philip X140 ) FOX-§T4RAE & 73 BOGRLE
( EDAX PV 99& ECON-VI ) BHIRAKZ &K H
BRI EBAD

=~ FERIEETR

# 1 5 5 MEmu BB R LR 2T
fEE - H B ASTM & MIL SUA% LEB R - 3
BEDZHESERE: MAKREAZESER
B o St 5 MBS BB TR R
HES TR R BT

1% PE 5 R 7 1 BF R R A FLFEZE ( galvanic
effect ) it BiRqk » [EIHFUERE OB 7 LA T
R ERR - ARRFEAZ SEEBMUEEHM
ko HACBERHEE RE - B4 3.5wt% NaCl
KV R 2 v B B A R AL I AR R M S R
oo Rz 1Al Bl AR B 43 B AN 2 B o AR
{biifis FRREA - HE(LBRERELEH (
activation control ) * {8738 —1000mV K

—600

—800 |

—900 /

—1100 ' ’ ' ' .
10° 10 10 10° 10* 10°
i (RA/cm?)

E (mV) (vs SCE)

B2 SRR BB R AR
Fig. 2 Anodic polarization curve of zinc
sacrificial anode.
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Fig. 3 Polarization curves of zinc sacrificial
anodes/and (b) is the magnifing partial
figure of (a).
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Fig. 4 The relationship between corrosion curr-

ent and time of five zinc sacrificial ano-
des.
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Table 2 Current efficiency of zinc sacrificial anodes.
st G ERE | RHERE | SHiNeE
i (2) (A * hr) (%)
A 3.274 2.592 96.5
B 4.226 3.312 95.5
C 4.205 3.340 96.9
D 4.469 3.360 o1.7
E 4.554 3.213 88.7
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Fig. 5 The SEM image of the surface of
sacrificial anodes.
(a) The surface of specimen A is par-
ticle-like
(b) The surface of specimen E is layer-
like
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Table 3 The EDS analysis results of specimen sur-
face immersed for 42 days.

BB (wt%)

6] Al Cl Zn

2 Al] 5.45 1.07- <di* 93.48
B 34.49 0.48 3.28 61.75

<dl *: lower than detection limit
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