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The Chinese Academy of Sciences, Shenyang 110016

ABSTRACT Hfect of 8 oluble saltson underfilm corroson and failure of the coatingsof A3 sted was
studied by meansof exposure. The results show that the acceleration of NaCl ,NH;Cl ,Na&;SO4 ,Na O3
and FeSO, to corrogon of A3 sted substrate are dl condderable ,but that of NaCl is a little less than
those of NH4C ,NaSO,,NaSOs; and that of FeSO, is dightly greater than those of the former.
NaNOs; and N H4sNO3 acceleates greatly blistering of the coatings and afects relatively less the coroson
of the substrate. ZnCl, ,however ,has no harmful &fect either on corroson of the substrate or on degra-
dation of the coatings,and even has some inhibiting effect on coroson of the substrate. Folyurethane
coating provides better protection than alkyd coating. FTIR analyss showsthat H - bond isformed be-
tween the water molecule and the C = O group of the coatings. And therefore the water can permeate
through the ooatings much faster than O,. SEM and EDA X analys s showed that the anionsof the lu-
ble salts exdt in the pitsof the surface and accelerate the anodic reaction.
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1 RH100 % 0, ,FeSO,
7,14 28 42 ASTM D610 . :
2 RH100 % 4FeS0, + O, + 6H20 —4FeOOH +4H,30, (1)
7,14 28 ,42 ASTM D714 2H,S0, + 2Fe + O, —2FeS0, + 2H,0 2)
.ASTM D610 , ,
.ASTM D714 _ :
; : 4Fe + 30, + 2H,0 ~4FeOOH (3)
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Table 1 Rusting results eval uated accor ding to ASTM D610 specification

war il Nadl N&S0, N&S0s NaNO3 FeSO, NH,0 NH,NO; 7nd,

ion ,mol/ L blank
giorﬁeing 0 2072 100 1002 10°* 2072 10°* 1072 10°* 1072 107 1072 107! 1072 107! 1072
polyurethane

7 0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

14 6 7 6 7 6 7 7 8 5 6 6 7 8 9 10 10 10

28 2 3 2 2 2 3 3 6 2 3 2 3 3 7 10 10 10

42 1 1 0 1 0 1 1 4 0 1 0 1 1 6 10 10 10
Alkyd

7 0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

14 6 7 5 6 5 5 6 8 5 5 6 6 7 8 10 10 10

28 2 2 2 3 2 2 3 6 2 2 2 3 3 6 10 10 10

42 0 1 0 1 0 1 1 4 0 1 0 1 1 4 9 10 10

Note:ASTM D610 Specification defines a numerica rusting scale of rusted surface ,expresed as area percentage: 10, <0. 01 %;9,<0.03%;8,<0.1%;7,<0.3 %,;
6,<1%;5,3%;4,10%;3,16 %;2,33 %;1,50 %;0,100 %
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Table 2 Rusting results eval uated accor ding to ASTM D610 specif ication

Wa - ol Nadl Na,SOs NaS0; NaNOs FeS0, NH,Q NHsNO; 0,
ion ,mol/ L blank
?nal;n 10° 102 10°* 1072 120°* 1072 10! 1072 107! 1072 107! 102 10°! 1072 107! 102
polyurethane
7 8F 8F 8F B8F B8F B8 8F BF B8F 8F 8F BF B8F 8F 10 10 10
14 80 8MD 8D 8vD 8D S8MD 8D 8D 8D S8MD 8D 8D 8 8F 10 10 10
28 2D 6MD 2D 4MD 20 6MD 20 6D 20 4MD 20 6D 6D 8 10 10 10
42 O - - - - - 8D 10 10 10
Alkyd
7 8F 8 8 B8F B8F 8 8 B8F B8F 8 8 B8F B8F 8F 10 10 10
14 60 8MD 6D 6MD 8D 8vD 8D 6D 8 S8uMD 8D 8D 8D 8 10 10 10
28 2D 4MD 2D 4MD 20 4MD 2D 4D 2D 4MD 20 4D 6D 6D 10 10 10
2 4  8F 10 10

Note:ASTM D714 sze on a numerica scalefrom 10 to 0 ,in which no. 10 represents no blistering. Blistering standard no. 8 representsthe smalest sze blister easly seen

by the unaided eye. Blistering standards nos 6 ,4 ,and 2 represent progressvely larger Szes Frequency :D ,dense;MD ,medium dense;M ,medium; F few.
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2 , ZnCy
ZnC|2
1) ZI’IC|2 ,
Zns (OH) 5Cl, (181
2.2 FTIR SEM
1 NaCl 14
SEM , :
FTIR ,FTIR
1 YC: O
, (71
2 NaCl 28
FTIR . 28 ,
, 3300cm? ,
.1730 cm™ ! Cc=0
, .1388 cm™ ! 1557

cm’ ,

.1600cm™ !
1270 cm™ ! C-

Fig. 1 SEM photo of dkyd coating after 14d exposure under RH
100 %, x 100
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Fig. 2 FTIR sectra of Nad - contaminating sample coated
with alkyd varnish, (1) before exposure ,and (2) ater
28d exposure under RH 100 %
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Fig. 3 SEM photo of Nad - contaminating sample coated with
alkyd varnish,(a) ater 28 d exposure under RH 100 %
(x100) and (b) ater 42 d exposure under RH 100 %( x

200)
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1. /A3 /A3

:FeSO, > NH;O= N&SOs= NgSO;3 > Nar
Cl >NHsNOz= NaNO3z > > ZnCl,.
:NaNO; > NHsNOz= NH,O > FeSO,=
NaxSOs= N&SOs= Nad > > Zndl,.
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