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A bstrac:t The inhibitin and mechanisn of corrosion of copper in sea waterw ith and w ithout inh b 10rs had been investgated by usng
weght— ps,s electrochemica] polarization and suface analysis technfque §M and XPS It had been found that tere was syneigistic
effectheween BTA and sodiun citrate The inhbition efficiency wasgg 0%7 and corrosion rate was() (43]mmya in he proporton
ofp mg- ! BTA andpp mg [ ! sodiun citate nhibitor Jtwas amixtue inhibior The SEM inages show hat the surface of cop.
per without inhibitorswhich was heavily oorrodegl but the surface of copperw ith inhibitors rem ajned shiny after mmersed n seawater
afterg day The results of heXPS sPectnum of he surface of capper ndicated hat he canpaund inhibior fmed a Cu (I ) — BTA
and Cu (I) —canplex {iin on copper surface The film was insoluh fe and would b ock the Cu dissoving asCu” and C** ons in sea
WHIC‘I'
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Benzotriazole has hbeen shown t0 he a £00d corrQ chanjca] systm ‘The tamperature of the efectrolytewas
sion inhibitor for differen tmetallic supstrates includ ng  maint@ained ayC,
copper and copper alloys' ¢ This work Presents e | 4 Surface analsis
resu]ts of a study of the corrosion inhihition of copper n The specinens were exammned for their structura]
seavater seite by means of the additon of BTA and sa and topographica] features using [ lection spectroscopy
dium citae n different concentratons The cormosion, ( SEM) for ana]ysis of surface The campounds fomed
nhibition mechan gn and kinetcs have heen evaluated on the copper surfice were analysised by X- ray Photoe
using electtocham jca] and surfice analysis techniques lectron spectrosoopy( XPS) aferg days in sea water
( SEM XPS. with and wihout the add ition of BTA and sod iim cir

1 ExpPerinenta] procedures o

7 Results and d iscussion
1.1 Chemicalandmateras
The inhibitors used BTA and sodium citates were 2.1 W e Bht bssmeasurem ents

chamijcally pure Sea water was used as the test sofu The resu s of experinent indicated that the hhbi
tin and tpical analysis of this electolyte i PH g | tion efficeency ncreased with increasing henzotriazo]
Conductivity700 000 (1t ) CT (18 12 g/L), ( HTA) ooncmtratiog but the efficency is overg(

1.2 WeBht pssmethod unt] the concengation of BTA isj50 me- L', Ithad

Weight loss of rectangupr copper specinens of been pund that there was synergistic effect heween
sizes any 9 5an ) o2 @ in ripleate mmersed in BTA and sod im citrate The nhibition efficiency was
500 mL of sea waterwith and w ihout the inhibitoswas 96 0, and comosion mtewas( (o4 3]mmya in e
detemined afterg days atgC, proporton of) mg ' BTA andpg m& [' sodim
1.3 Poentpdynam i polargaton curves cite nhibior and he cost of corospn inhibitor for

The Polariatin curves were recorled LY uspg  COPPer i seavater i decreased greatly (Fig 1 2),
canputer contoled Gany ZAHNER Mg /6 € ekctro
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2.2 Poentpdynam ic polaria tion

Fig3 shows hat he Ecorr with BTAp m&- [
shifted © cathod © Potentials the inhibitors act as ca
thod ic inhbit0r§ the Polarization curves i seavater
with BTA and sodium citrate canpound inhibiors & ift
10 Positive and negatve Value,s the BTA and sodium
citrate campound nhiitorwas am xture nhihior
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Fig 3 Polariation curves for |— blanlg
2— 2m& [ !'BTA
3—om& ['BTA 420 m& [! sodium cirate

2.3 SEM analysis

Fig8 4 shows the M inages of the surfice of cop
per with or without mhibitors The surface of copper
without nhibiors which is heavily comaded but he
SEM image of the surface of copper with ih b ftors

shows littfle or no cormospn pProjucts and the surfice
remajn shiny after irmersed n seawater aferg day

F84
of copper inmersed i sea water after g day:s
( 8 wihout phbior( b withy m& [7! BTA and
70 mg& [! sodium ciwate inh bior

Scannng electron mjcrograph s of fe surface

2.4 Surface analsis of copper by XPS

The canpounds fomed on the copper surface were
analysed by X_ ry Photoelectron specttoscopy( XPS
for the tests afterg day of copper inmersion n sea wa
terwith BTAand sod im citrate

The results shov that the nhibitive filn fomed on
the cobper surface contans CU( ; — BTA and CU( ; —
sodium cjrate camp x  The filn was insoluple and
would block the Cu dissolving as Cu” and Cd™  jons in
seawater

3 (Conclusons

(1) There was synergistic effect hewwveen BTA and
sodim citrte The nhibition efficiency was gg (.
and corospn mate was () 004310y a i the proportion
ofp mg [ ' BTA andpg mg- [' sodim citate n
hibitor and the canpound inhb 0T was a mxure
hibitor

(2) The SEM images show that the surface of
cobper w ihout nihibiors which was heavily oorroded
but the surface of copperw ith campound nhp fors re
maijned shiny after inmersed in seawater afterg day
The resu]ts of the XPS sPectmum of the surface of copper
indicated hat the canpound mhibior fomed a Cu
(I ) -BTA and Cu([ ) -complex fijm on copper
surface The filn was insoluple and would block the Cu
dissoving as Cu” and Cd" jons in seawater
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