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Preparation and Properties of Environmental Compound Inhibitor

CHEN Xu, YI Shou-zhi, WU Jia-quan
(College of Material Science and Chemical Engineering, Tianjin University of Science & Technology , Tianjin 300457, China)

Abstract: In order to resist the corrosion of carbon steel in NaCl solution, the environmental inhibitor was prepared by add-
ing other inhibitors in sodium silicate solution. The performance evaluation of inhibitor was characterized by Tafel polariza-
tion curves, salt water immersion tests and scanning electron microscope. The experiment results show that 5% NaCl solution
containing inhibitor can decrease the corrosion rate of carbon steel apparently under the condition of indoor temperature. The
inhibition efficiency is 85.58%, and the photographs of SEM show that a uniform and compact passive film was formed on

the surface of carbon steel, with the increase of temperature, stirring speed in corrosion system and the extension of time for

carbon steel immersion in corrosion system, the efficiency of inhibitor gradually decrease.
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Tab.2 L, (4°) orthogonal experiment results
ST A B C D E JE LR L (A-em ) %
1 1 1 1 1 1 1.396 82.17
2 1 2 2 2 2 1.871 76.11
3 1 3 3 3 3 2.805 64.18
4 1 4 4 4 4 2.518 67.84
5 2 1 2 3 4 1.536 80.38
6 2 2 1 4 3 2.434 68.91
7 2 3 4 1 2 2.605 66.73
8 2 4 3 2 1 2.004 74.40
9 3 1 3 4 2 1.279 83.66
10 3 2 4 3 1 2.352 69.96
11 3 3 1 2 4 1.657 78.84
12 3 4 2 1 3 3.229 58.76
13 4 1 4 2 3 1.905 75.67
14 4 2 3 1 4 1.957 75.01
15 4 3 2 4 1 2.563 67.27
16 4 4 1 3 2 3.570 54.40
K 290.30 321.88 284.32 282.67 293.80
K> 290.42 289.99 282.52 305.02 280.90
K; 291.22 277.02 297.25 268.92 266.86
Ky 272.35 255.40 280.20 287.68 302.07
R 18.87 66.48 17.05 36.10 35.21
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Fig.1  Tafel polarization curves before and after adding
inhibitor
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Tab.3 Data of Tafel polarization curves before and after
adding inhibitor
i E/mV J/ (uA-cm™?) EAnEA
=M - 683 7.830 —
TMAZE - 655 1.129 85.58
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Tab.4 Comparing results of carbon steel immersing into
the salt solution
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Fig.2 Surface morphology of iron rust on the carbon steel

surface
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Fig.3 Effect of stirring speed on Tafel polarization curves
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Tab.5 Data of Tafel polarization curves with different
stirring speed

PEFEBE/ (rs7") E/mV J/ (uA-cm™?) ZRihR /%
0 - 655 1.129 85.58
10 -639 1.065 79.50
20 -671 2.062 73.66
25 -629 2.727 65.17

232 HRARBE

B 4 SRR EE T AN TE & 22 iR 1Y NaCl 7
(A5 5%) H A Tafel M AbR , & 6 AT HImR A
1) 2 ok 3R I A T B ) T e A — L T R, 7E SRS O
T, VTR A s e PR i, SRR A B 7
W, B BRARMEE RN R TR, R T CL
Xt 2 T %) A i AR s T 4 i e Ak
SN, 12 5% Tl ) A Rl S 3R T 1 Ak A I B AR A
JIVE.

1g(I/mA)
=

-3 . . . .
-0.8 -0.7 -0.6 -0.5 -0.4 -0.3
EIV

4 REXT Tafel tR4k 2k A 2200

Fig.4 Effect of temperature on Tafel polarization curves
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Tab.6  Data of Tafel polarization curves with different
temperature
RIS/ C E/mV Jl (pA-cm™) SR /%
25 —-655 1.129 85.58
40 -663 1.654 78.88
60 —643 3.201 59.13
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Fig.5 Effect of immersion time on Tafel polarization curves
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Tab.7 Data of Tafel polarization curves with different
immersion time

At ] /min E/mV J/(nA-em™?) LN %
20 - 655 1.129 85.58
60 - 643 1.200 84.67
120 - 669 1.327 83.05
180 - 684 1.494 80.92
240 - 676 1.815 76.82
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