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such as oil production, mining, water supply and disposal pipes.
According Wang & Li (2004) the austenitic stainless steel grade 31 OSS, 253MA and 353MA

coated with NaCl deposit all suffered metal loss and subscale attack during high temperature
exposure at 850°C . Both metal loss and total depths of attack of the alloy increased with
increasing time exposure. The metal increased slowly after 4 hr exposure.

Tae Hoon Lim et al. (2000) reported that when the material type AISI 316L and 310 stainless
steel in presence of molten carbonate salt LhC03 and Na2C03 at temperature up to 620°C for
100h, the weight loss increases again due to a faster corrosion reaction with increasing
temperature.

The mass for AISI 304 coated with Na2 S04 for 24 hr at temperature 973 K (700°C) are loss
up to 8 hr followed by a relatively small mass gain (Misbahul Amin, 1994).

Perez (2002) reported that a large increase in the oxidation rate at temperature 800°C and
after initial period of 20h, the oxidation rate experiences increase but not linear.

Methods and Materials

The chemical composition of the two commercial steels (AISI 304 stainless steel and S45C carbon
steel) employed in the study are shown in table 1. Rectangular specimens were cut to dimension
20xlO x 3mm by cutting machine. Specimens were ground sequentially with 180,320 and 600
grades of SiC abrasive paper and cleaned with acetone. Each specimens was weighed and
measured the length, width and thickness.

Table 1. Chemical Composition (wt.%) of Alloys

Alloy C Cr Mn Ni P Si S Fe

304 0.08 18-20 2 8-10.5 0.05 1 0.03 Sal.

S45C 0.42-0.48 - 0.3-0.9 - 0.Q3 0.15-0.35 0.035 Sal

The specimens were heated to about 110°C on a hot plate. An air gun was used to spray the
saturated CaC03 aqueous solution in the air mist until a nearly uniform coating of the salt was
obtained. The salt coupon were transferred to cruicibles and dried in oven at 110°C for about 1 h,
cooled to room temperature and weighed. Oxidation kinetic studies were carried out in a muffle
furnace at 1123K for 24 to 120 h duration. After the completion the specimens were taken out,
cooled in dessicator and weighed.

Oxidized specimens were mounted, abraded and polished using SiC paper and diamond
pastes of various grades respectively for Scanning electron microscopy (SEM) examination and
EDAX.

Results

Figure 1 (a & b) shown oxidation kinetic (mass change vs. time) curves of AISI 304 stainless and
S45C carbon steel coated with CaC03 oxidized at 1123K for 24 to 120 hr. The curves for AISI
304 shows a mass loss up to 48 h followed by a relatively small gain at 72 h and mass loss up
again to 120 h. While for the curves ofS45C carbon steel shows mass gain with increasing of time
up to 120 h exhibiting approximately parabolic behavior.
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For these study the scale consist of inner oxide layers of Crz03.NiO,SiOzand CaO while
extemallayer ofFeO.

Conclusion

i. Corrosion of stainless steel and carbon steel with CaC03deposit at 1123K causes mass
change. The AISI 304 coated with CaC03 showed weight loss while the carbon steel
exhibiting weight gain with increasing time exposure.

n. Exposed to high temperature cause the' formation of oxide layer scale on the surface of alloys
exhibiting CrZ03. NiO and SiOz and carbon steel FeO, CaO and SiOz respectively.

iii. Oxidation of carbon steel is generally slower than stainless steel. The scale remains adherent
to the surface of carbon steel and spalling for the stainless steel.
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