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Development of Seawater Inhibitors without Phosphor
LIU Xin-hua, SUN Cai-yun, WANG Qing-hui, HAN Jie, TONG Xin-jia
(College of Light Industry, Hebei United University, Tangshan 063000, China)

[ Abstract] A quaternary corrosion inhibitor formula without phosphorus, which has a good synergistic effect was con-
formed in natural seawater through measuring corrosion rate and corrosion rate with the weight loss method. Corrosion mechanism
of the compound corrosion inhibitors was studied through the electrochemical polarization, SEM and EDS analysis method. The
results indicate that the inhibition efficiency is over 90% in the proportion of 40 mg/L stungstate ,40 mg/L sodium gluconate ,4
mg/L Zn**and 30 mg/L TEA. The compound inhibitor is an anodic corrosion inhibitor which formes a compact film on carbon
steel surface, the main composition of the film is iron oxide with some W and Zn.

[ Key words] stungstate; non-phosphor corrosion inhibitor; sea water; corrosion inhibition property
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Fig. 1 Effect of concentration of single tungstate
on corrosion rates and inhibition rates
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Fig. 2 Effect of concentration of sodium gluconate

on corrosion rates and inhibition rates

2.1.3 MU ESEMANAEMERE

MRAESCER[ 9 ] 4l , W PR R ) AU+ B A 1R
I H R IR T ik — 2D w5 To i 7K 22 1l i)
HIZE % 7E = o B FCHERE B T = ZEENg , IEF
GEILPB IR FH o 81 0 2 M IR A, % 2 6 1) o
WHES A 40 mg/L, Zn™ W SR A 4 me/L, B8 =
PR B BT v BT SR 2 e AR Ak

ME 3 ATLE S = OB BT W E N 0 35 &2
30 mg/L I}, Q235 4N 1 JE i R M 0. 164 mm/a T FF
#]0.073 mm/a; M 30 mg/L 34 % 60 mg/L i, J& i



MRSy ORI K SR i T &

) o\

FM0.073 mm/a FFEF] 0. 056 mm/a, | [&M5 5%
18, 52.1.2 XTI, = 2B 5 e
ZIRFFAED R E R . AT RME RIS FH IR,
= CFER R R BE L) 30 mg/L R R, IE IR 8l 2R ]
%K90% L b, TESAN RS AYUBRERE S
i) | A AL R ER SRR — S, Y —F
WA 3 1B X 3% (4> 8 NaCl 7K % Wi
P110 BRI ZEMRIEE] 90% , 5 Z AL, ST T &y Y
JCE A G R G R P

0.18f 95
T 014} S 1B 90
E IS
0.12} =~
= 85
& 010} il
i;! 0.08} / %0 &
& 0.06} T
0.04 75
0 10 20 30 40 50 60

=B / (mg - L)

K3 = e iR B X G R B 5
Fig. 3 Effect of concentration of TEA

on corrosion rates and inhibition rates
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Fig. 4 Polarization curves adding the different inhititors in saewater
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Fig. 5 SEM images of carbon steel before and after soaking
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Tab.3 Test results of EDS with quaternionic inhibitor
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