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Synthesis and action mechanism of corrosion inhibitors
for power station oil-fired boilers
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( College of Chemical Engineering, China University of Petroleum, Qingdao 266580, Shandong, China )

Abstract: Composite inorganic-organic acid magnesium corrosion inhibitors were designed and
synthesized from stearic acid, palmitic acid, oleic acid, naphthenic acid, and activated-60 magnesium oxide
(MgO for short), followed by investigation on their inhibition performance and mechanism. The results
showed that, with a dosage of 1000 pg/g, the composite magnesium carbonate-magnesium naphthenate
corrosion inhibitor reduced the SO; content in flue gas by 70.0%, and the corrosion rate of the steel sheet by
21.6%, indicating good corrosion inhibition effect. The inhibitors synthesized was MgCO; nanoparticles,
which could form a stable colloidal system under the coating of organic magnesium acid micelles. The
system efficiently solved the problem of poor dispersion of MgCO; particles in fuel oil and was conducive
to the synergistic effect between inorganic and organic magnesium salt. Along with the combustion of fuel
oil, the MgO, which was produced by the corrosion inhibitor, combined with the V,0Os produced by the fuel
oil, leading to concentration reduction of V,Os, catalytic performance weakening of V,0son the conversion
of SO, to SO;, the SO; content reduction in the flue gas, and eventually inhibited the low-temperature
corrosion. At the same time, the existence of MgO made melting point of vanadate generated by
combustion change from low to high, resulting in alleviation of high temperature corrosion.

Key words. corrosion inhibitors; composite inorganic-organic acid magnesium; power station oil-fired
boiler; corrosion; corrosion inhibition mechanism; oil additives
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Schematic diagram of synthetic route of composite inorganic-organic acid magnesium corrosion inhibitor
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Fig.2 Test device for SO; content in flue gas
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Fig. 3 FTIR spectra of raw materials and products
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Fig. 4 Effect of corrosion inhibitor dosage on SO; content
in flue gas

222 ) &R AR AR

Ve 525 Bk R - P e R B JA e e ki 5 (i Ay
1000 pg/g) AL 4, MR 1.4.2 55 Y5256 J5 A T
ol o0 sk ) R0 S R ol Ak S iR, EA TN T
PhELsy, JFemI AR E ML, 4RI 5 R,

160 a
E 120}
8
g
S~ b
< 80 .
]
2
K 40}
0 C 1 1 1 1 1
24 48 72 96 120
J& s IR /b

a— B MUY 3 b— e fak 50 A
Bls AR E T

Fig. 5 Weight loss curves of steel sheets
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Fig. 9 SEM images of the surface oxide layer of steel sheet
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Fig. 10 XRD patterns of corrosion products of steel sheets
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