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ABSTRACT
Pickling inhibitors can be used to form an adsorbed layer on the metal surface to hinder the

discharge of H and dissolution of metal ions. Hexamethylenetetramine (HMTA) was selected as
corrosion inhibitors for mild steel (MS) in pickling acid process. In this study, the addition of
HMTA as the inhibitor, the pickling temperature and the pickling time were the parameters to
investigate the effect on the inhibition efficiency (IE) and corrosion behavior for MS using weight
loss measurement.

The results showed that the IE increases with the increase in pickling immersion time and
the increase in temperature at the room temperature and at 40 . At the higher temperatures, the
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IE values were higher and almost independent of the pickling time. The adsorption of hexamethylenetetramine on the
MS surface in hydrochloric acid was found to obey Temkin's adsorption isotherm. The potentiodynamic polarization
studies were carried out at room temperature and revealed that the inhibitor blocked the corrosion reactions. The
roughness test and SEM investigation were also studied in this paper.
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Fig.1 The polarization curve of MS in acid solution

with and without inhibitors.

2. .

Fig.2 The inhibition efficiency of MS in 12% HCl in

the presence of hexamethyl-lenetatramine.
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Fig.3 Temkin's adsorption isotherm plot for the

adsorption of various concentrations of

hexylmethylenetatramine for MS in 12% HCl

solution.
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Fig.4 Potentiodynamic polarization curve for MS in

12% HCl in the presence and absence of

inhibitor.(Fig 4(a) :with/without inhibitor; Fig

4(b): A: no-inhibitor ,B:5000ppm,C:10000

ppm, D:15000 ppm, E:25000 ppm).
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10 .

Fig.5 Surface of mild steel after immersion in 12%

HCl (without inhibitor) solution for 10 min.
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10 .

Fig.6 Surface of mild steel after immersion in 12%

HCl solution with inhibitor for 10 min .

1 . .

Table 1. Chemical compositions of mild steel.

2 . (25 ) 12% 

(mg).

Table 2. Weight loss for MS in 12% HCl solution in the

absence and presence of inhibitor with

different concentrations from weight loss vs.

pickling time at 25 . 

3 . 40 12% 

(mg).

Table 3. Weight loss for MS in 12% HCl solution in the

absence and presence of inhibitor with

different concentrations from weight loss vs.

pickling time at 40 . 
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4 . 80 12% 

(mg).

Table 4. Weight loss for MS in 12% HCl in the absence

and presence of inhibitor with different

concentrations from weight loss vs. pickling

time at 80 .   
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Table 5. E
a

and G
ads

. for MS in 12% HCl in the

absence and presence of various concentration

of inhibitor at 80

6 . 12% (10min) 

.

Table 6. Corrosion parameters of MS in 12%HCl in the

absence and presence of inhibitor from weight

loss (10 min) at different temperatures.

7 . 12%HCl .

Table 7. Electrochemical polarization parameters for

the corrosion of MS in 12% HCl solution.

8 . 12% (10 min) 

.

Table 8. Roughness for MS in 12% HCl after in the

absence and presence of inhibitor (10 min) at

different temperatures.
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