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A Confined Space Quantitative Evaluation Method of Vapor Phase Corrosion In-
hibitors

LI Hai-ging » QIAN Jing , WANG Tong

(Jiangnan University, Wuxi 214122, China)

Abstract: A confined space quantitative evaluation method of vapor phase corrosion inhibitors was put forward
based on summarization of foreign and domestic literature on vapor phase corrosion inhibitors evaluation. The
test conditions of the method were optimized through experiments. The results showed that the best experimen-
tal conditions are as follows: the experimental temperature is 60 “C ; the cycle period is 8 h heating and 16 h sta-
ying; and the experimental time is one day(24 h). In the experiment, 60 mL electrolyte solution with the same
1 g/L mass fraction of NaHCO, , Na, SO, and NaCl was used. This quantitative evaluation method was verified
by test on one-component corrosion inhibitors and available compound corrosion inhibitors. The purpose was to
provide reference for vapor phase corrosion inhibitors evaluation.
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Tab.1 Chemical composition of 457 steel %
C Si Mn P S Al Gr Ni Cu
0.46  0.28 0.52 <0.035<0.035 <0.25 <0.30 <0.25
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Tab.2 Composition of compound corrosion inhibitors
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Tab.3 The average results of blank selection tests
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Fig. 1 Comparison of corrosion morphology

in blank selection tests
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Fig. 2 Device for confined space quantitative evaluation

ERBRREHTHEN, EPBINERH R
ENBRKERNEZESEERIIN M PERINSE
KHIE , BT 4 A,
2.1 HKBHEBENLL

1§ 60 mL ZKIBKEBTF 800 mL et IS A
HEFEEERNK ED, 0+ CHRERNKBD
M8 h, WRBANR 12 h, MRNEILLEERSHE
=®,24 h N 1B 5 1 do

2P ARENBIN S ANE KRBV IYEMWIR
EKEEAK,WE 4, BRIANNAEFT DNV EE

*4 FRERBHTZARR TG RYRE

Tab.4 The blank test average corrosion data of different cycles
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Tab.5 The blank test average corrosion data

of different temperatures

i /°C FHRE/ g CFHEMER/ (mm e a )
40 0.0124 0.3720
50 0.0137 0. 4102
60 0.0215 0. 6450
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Tab.6 The blank test average corrosion data

of different electrolyte concentrations
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ZEI K 0.0215 0. 6450
0.5 g/L ML 0.0232 0. 6960
1 g/L HLfif 5T 0.0281 0.8429
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Tab.7 Validation test data of two systems of different

one-component vapor corrosion inhibitors

FHkHE /g Ml -1 R
2R /(mm=e*a ')
A B A B A B

1 0.0138 0.0069 0.4140 0.0164 0.5088 0.8269

2 0.0025 0.0022 0.0750 0.0053  0.9110 0.9442

3 0.0195 0.0211  0.5850 0.0501  0.3060 0.4731

4 0.0028 0.0053 0.0840 0.0125 0.9003 0.8677

B 0.0211 0.0265 0.6330 0.0629  0.2490 0.3379

6 0.0080 0.0013 0.2700 0.0031  0.6797 0.9675
251 0.0281 0.0401  0.8429 0. 0950
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Fig. 3 The trend of two systems with different

one-component vapor corrosion rate
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Tab .8 Validation test data of two systems of
different available compound corrosion inhibitors
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P T T A £
A B A B A b

0.0066 0.8576 0.9179
0.0051 0.9003 0.9365
0.0021 0.9608 0.9736

M 10,0040 0.0028 0.1200
B 2 0.0028 0.0021 0.0840
PR3] 3 0.0011 0.0009 0.0330
Z 4 0.0014 0.0015 0.0420  0.0036 0.9502 0.9555
1 0.0281 0.0341 0.8429 0.0809
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Fig. 4 The trend of two systems with different

compound vapor phase corrosion rate
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