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Abstract

In the present work, commercial tin-plate used as storage cans for three different products
(salmon fish, green peas, and corn) are used to investigate the corrosion to storage temperature and
salt concentration. The corrosion process was electrochemically monitored using the potentiodynamic
polarization method and the structure and concentrations of the corrosion products were investigated
using X-ray diffraction (XRD). To characterize the resulting sample morphology, emission scanning
electron microscopy (FESEM) was used. The results showed that the corrosion resistance of the tin-
coating, was important constant and by changing the NaCl concentration and operation temperature,
the corrosion resistance was lower. It is believed that the steel substrate dissolution that is underneath
the tin coating is the main driving force for the investigated corrosion process. The experimental
results show that the operating temperature has a higher impact on the corrosion rate because it
promotes a heavy tendency on the rate of diffusion of molecules or ions in a solution. Green peas tin-
plates are corroded more than corn, and salmon fish tin-plates when the temperature was increased
from 25°C to 50°C and showed higher negative corrosion potential and higher corrosion current

1. Introduction

Tin-plate is made of carbon-steel thin sheets coated from all sides
by electrolytic tin. This coated sheet can combine two important
properties which are the strength of the steel and the corrosion
resistance offered by the tin layer [1-3]. The tin layer usually acts as
a sacrificial anode that resists galvanic corrosion by oxidant agents
in the stored products like food by preventing the formation of oxides
on the can's internal surface [4,5]. Tin-plate is widely used in the
packaging and storage in the food and beverage industries beside
other important industrial fields like aerosol containers, wax, paints,
chemicals, and many other fields [5-9].

Despite the wide usage of tin-plate in the mentioned industrial
fields, it still suffers from several drawbacks that in many cases have
an impact on the stored products themselves such as corrosion [10-12].
Tin-plate corrosion may take different forms depending on the stored
product, in many cases pitting corrosion that happens when ion
dissolution happens at coating fractures, stress corrosion, and sulfide
black corrosion [13-17].

Large numbers of studies have been performed to understand
the corrosion-controlling mechanisms in the tin-plate and most of
these studies focused on investigating the corrosion behavior of pure
tin plates [18,19]. It is believed that the nature of electrolytes associated
with canned food is a major factor in determining the corrosion
resistance and mechanism of any tin-plate [20]. Tselesh [21] and
Refaey and Schwitzgebel [22] investigated the anodic behavior of
tin and they showed that the presence of citrate buffer solution can
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density in sodium chloride solutions.

result in passive-active transitions during the process. Jafarian et al.
[23] used sodium carbonate solution in the absence of the iodide and
chlorin solutions and they found that the behavior is similar to that
reported by Refaey and Schwitzgebel [22] while Huang et al. [14]
investigated the effect of sodium hydroxide solution and they concluded
that the passive-active transition is the controlling anodic behavior
during the storage process. Tin-plate is used to protect the tin carbon-
steel sheet from corrosion when acting as a sacrificial anode but on
the other hand, the tin-plate is corroding as well. One of the important
factors that have been investigated by several researchers is the effect
of NaCl on the whole corrosion process in tin plates. The corrosion
behavior of tin-plate will be investigated for different types of canned
foods with NaCl concentration for each canned food under different
storage temperatures by using a polarization curve and determining the
type of cans that increases the corrosion rate with different operation
conditions (temperature or concentration). The morphology of the
corroded tin-plate was observed by field emission scanning electron
microscopy, and the composition of the coating surface before and
after corrosion was investigated using X-ray diffraction.

2. Experimental
2.1 Materials

The tin-plate sheets used in this work were collected from
commercial food cans in the local supermarkets and were purchased
from the same manufacturer for corn, green peas, and salmon packing
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to avoid the differences in the tin-plate grades. The tin plate was made
of a low carbon steel base with a thickness of 0.4 mm that had been
electrodepositively coated with tin on both sides, with a thickness of
roughly (3 um), and the composition of carbon steel base for cans
as shown in Table 1. A sample from each can with dimensions
(10 mm x 10 mm) was cleaned with ethanol and dried before being
exposed to NaCl solution. The percentage of sodium chloride in each
can was 0.651 g-L"! for the salmon can, 4.5 g-L"! for the corn can,
and 12.38 g-L"! for the green peas can. In this paper, a symbol is given
to each sample after the immersion test as shown in Table 2.

2.2 Electrochemical measurements

The potentiodynamic polarization was carried out using an
electrochemical cell and Versa Studio control software. A three-
electrode system with the tin-plate with an exposed area of 1 ¢m?
as the working electrode (WE), a saturated calomel electrode as the
reference electrode (RE), and a commercial ruthenium-titanium
electrode as the counter electrode (CE) was used. The samples were
exposed to (0.651 g-L!, 4.5 g-L!, 12.38 g-L*") NaCl solution at the
temperature of (25°C, 35°C, and 50°C) and were obtained by using
a biochemical incubator to simulate the different storage temperatures
during the transportation and storage process of canned food. Open
circuit potential (OCP) and Tafel polarization techniques were used.
After 30 min of immersion, the polarization curve of tin-plate in
citric acid solution was conducted at a scan rate of 0.1667 mV-s™!,
and the corrosion potential Ecorr and corrosion current density Icorr
were calculated and obtained. At a scanning rate of 0.1667 mV-s™!,
the potentiodynamic polarization tests were carried out.

2.3 Immersion test

Tin-plate samples with the dimension of 10 mm x 10 mm were
immersed in (0.651 g-L-'salmon, 4.5 g-L"! corn, and 12.38 g-L! green
peas) NaCl solution at the temperature of 25°C, 35°C, and 50°C for
30 min. The corroded samples were removed from the solution after
immersion times and cleaned with distilled water and ethanol. The
surface morphology corroded surface of tin-plate was observed by
field emission scanning electron microscopy (FESEM). The composition
of the coating surface with different colors for canned food (white
and gold color) before corroding and the corroded surface were
analyzed by X-ray diffraction (XRD).

Figure 1 shows the flow diagram of the experimental work.

Table 1. The chemical composition of the carbon steel base.
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Figure 1. schematic diagram of the working steps.

3. Results and discussion

3.1 Corrosion behavior (potentiodynamic polarization)
3.1.1 Open circuit potential (EOCP)

Figure 2 shows the variation for Eocp as a function of immersion
time (30 min). It is important to highlight that each can plate was
tested with the salt concentrations associated with it as it was taken
from the local market and the solution salinity was not controlled.
At each temperature and for all studied NaCl solution concentrations,
the potential disturbance and instability occur at ambient temperature
(25°C) while much more stable potential readings were spotted at
the other experimented temperatures (35°C and 50°C). Testing the

Elements Fe Al Mo Cr Ni Cu P Mn Si S C
Weight (%) Rest 0.3 0.05 0.1 0.16 0.2 0.03 0.34 0.03 0.03 0.08
Table 2. the symbols of tin-plate cans.
Temperature Type of food cans

Green peas cans (12.38 g-L! NaCl) Corn cans (4.5 g'L"' NaCl) Salmon fish cans (0.651 g'L”! NaCl)
25°C la 2a la
35°C 1b 2b 1b
50°C Ic 2c lc
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Figure 2. Open Circuit Potential (OCP) for different types of canned
() Salmon fish, 0.651 g'L™" (b) corn, 4.5 g'L"', and (c) green peas, 12.38 g-L"!
at different temperatures.
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Salmon fish can plates show that, all the measured potential values
are within the range of -1.9 V to -1.8 V and only slight variations
in values and no variation correlation between Eocp and temperature.
This behavior is due to the increment in the potential of anodic
polarization at 0.651 g-L-! NaCl concentration which resulted in
decreasing the corrosion rate. For higher sodium chloride solution
(as in the corn cans (4.5 g-L'")), the corn can's plate potential value
shifts in the negative direction, typically decreasing from -1.265 V
(25°C)t0-1.504 V (35°C) and -1.573 V (50°C). In the case of the green
peas can plates with a salinity of 12.38 g-L"!, the potential value
shifts in the negative direction from -1.232 V (25°C) to -1.491 V
(35°C) and -1.38V (50°C) respectively. It is worth noting that, the final
OCP values decrease exponentially with increasing concentration. This
behavior is due to the increment in the transpassive potential that
is usually caused by the increment in the NaCl concentration which
results in a clear decrease in the corrosion rate. Generally, it is believed
that the passive and transpassive potential of green peas in the anodic
polarization region decreases by increasing the temperature and
concentration.

3.1.2 Potentiodynamic polarization

The polarization parameters are summarized in table (1) where
the corrosion parameters include the corrosion current density (Lcor),
potential (Ecorr), and Tafel slopes (Ba and Bc), which are presented
as a function of temperature and NaCl solution concentration. The
corrosion current density and corrosion potential were obtained using
the linear extrapolation of Tafel. In this study, the polarization curve
is fitted by selecting the straight line of the cathodic and anodic curve
region beyond 50 mV above and below the corrosion potential to ensure
that in the strong polarization region. From Table 3 the corrosion
rate of tin-plate increases by increasing the NaCl concentration and
temperature. The green peas tin plate showed a higher corrosion rate
when compared to the corn and salmon fish tin plates due to the
dissolution of the tin coating, formation of corrosion products, and
the presence of corrosion pits.

Figure 3 shows Potentiostatic polarization curves for salmon fish
canned in 0.651 g-L"! sodium chloride solution at different temperatures.
It is clear that the temperature has a minor effect on the corrosion
potential which agrees with the results reported by Urbano et al. [24].
On the other hand, the results showed that the corrosion current density
(Ieorr) increases by increasing the temperature. The polarization curve
of tin-plate in 0.651 g'L"' sodium chloride solution is a higher polarization

Table 3. Corrosion current density and potential of different canned food in NaCl acid solution at one concentration for each canned at different temperatures.

Type of Temp. OoCP E (I1=0) Icorr Be Ba CO. Rate
canned food (°C) V) (mV) (nA) (mV) (mV) (mmpy)
25 -1.902 -893.719 1.0411 149.173 146.547 0.1533
Salmon fish
(0.651 gL 35 -1.875 -839.560 1.744 73.219 79.387 0.4726
0oL E 50 -1.884 -846.785 3.540 72.340 82.970 0.2608
Com 25 -1.265 -561.122 1.5285 143.537 147.272 0.1973
@5 gL 35 -1.504 -692.199 17.919 65.647 50.632 1.157
o8 50 -1.573 -726.408 12.2806 163.860 81.116 2918
25 -1.232 -567.373 1.035 189.798 179.366 0.1524
Green peas
(1238 gL 35 -1.491 -632.244 20.357 123.901 75.019 1.4995
P08 50 -1.638 -714.948 12.1254 170.729 85.626 3.2855
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Figure 3. Potentiostatic polarization curves for salmon fish canned in 0.651 g-L™!
sodium chloride solution at different temperatures.
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Figure 4. Potentiostatic polarization curves for corn canned in 4.5 g'L"' sodium
chloride solution at different temperatures.
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Figure 5. Potentiostatic polarization curves for green peas canned in 12.38 g-L"!
sodium chloride solution at different temperatures.

current, and due to the diffusion of dissolved oxygen, a polarization
platform is found in the cathodic region. The corrosion current density of
tin-plate in 0.651 g-L' NaCl solution is 1.0411 pA-cm, 1.744 pA.cm?,
and 3.54 pA.cm? at 25, 35, and 50°C respectively, showing that the
presence of oxygen does promote the corrosion of tin in NaCl solution.
Figures 4 and 5, show the polarization curves of corn and green
peas canned in 4.5 g'L'and 12.38 g'L"'NaCl solutions respectively,
and at different temperatures. It can be observed from Figure 4 that
the corrosion potential of tin-plate declined from -0.567373 V (25°C) to
-0.632244V (35°C) and -0.714948 V (50°C) with increased temperature.
which indicates that the surface activity of tin-plate (green peas)
increases with the presence of more Cl ions, thus green peas can be

J. Met. Mater. Miner. 33(1). 2023

more disposed to corrosion. The figures show that the polarization curve
starts from a relatively negative reduction potential causing the value
of the corrosion potential to be slightly lower than the final Eocp at
the same concentration. At higher salt concentrations the Ecorr is shifted
to be negative which is compatible with the decrease of final Eoce.

At 35°C, it was observed that there is a more corrosion potential
Ecorr in a high salt solution, it inclines from -839.56 mV in 0.651 g-L"!
t0-692.199 mV in4.5 g-L " and -632.244 mV in 12.38 g-L"!. However,
increasing the concentration causes the corrosion current density icor to
increase. It rises from 1.744 pA-cm? in 0.651 g'L'to 17.919 pA.cm?
in4.5 g:'L-"and 20.357 pA.cm in 12.38 g-L°!, which indicates that
canned green peas have a higher corrosion rate at 12.38 g-L"!, due to
the presence of more aggressive Cl ions that can expedite the dissolution
of electrochemical.

The Tafel slopes (fa & fc) are affected by the concentration
changes. When the salinity of a solution increases, anodic tafel slope
Pa decreases, which indicates that the concentration of sodium chloride
increases in Cl" ions and is useful to the anode reaction. Deterioration
in the passive film on the surface, and reduction in the protective
property, that the anodic oxidation is accelerated. Meanwhile, f.
decreases when the concentration of sodium chloride solution increases,
which indicates that the increasing sodium chloride influence the
cathode reaction. The presence of more Na* and CI™ in the solution
will certainly increase the conductivity of the electrolyte. The reaction
current path is prolonged due to the strong solution conductivity
which leads to the fact that the charge created by the anodic oxidation
reaction on the surface of the electrode is consumed by the redox
reaction further away from the surface. In other words, an increase in
the region that can support oxygen reduction due to increased
conductivity, and thus leads to an increase in the reduction current
of oxygen, eventually the cathodic reaction rate increase.

3.2 Surface morphology

The surface morphology of tin-plate cans before and after immersion
test in NaCl g-L"! solution at various temperatures is shown in Figure 6.
Figure 6 shows the FESEM image of green peas tin-plate, corn, and
Salmon fish for (1, 2, and 3) respectively after being exposed to NaCl
solution for 30 min. Tin-plate cans' surfaces were clean and free of
corrosion agents before exposure. A barrier layer like plates at 25°C
was the formation by the increase in NaCl concentration of (1a)
than (2a) and (3a) which was observed by a decrease in the corrosion
rate of (1a) compared with (2a) and (3a) at 25°C as shown in Table 3.
Above 3% NaCl, the continuing decreased solubility of oxygen
becomes more important than any change in the diffusion that is
a barrier layer, hence, the corrosion rate decrease. (R. Winston
Revie et al., 2008). At (25°C) (Figure 6(1a)) some porous corrosion
scale with embedded crystals, possibly of corrosion products was
observed. The presence of chloride ions will substantially decrease
the ability of the passive film to negative metal oxidation or
dissolution. Corrosion products like particulates were observed on
the surface (35°C) (Figure 6(1b)). As temperature increases to 50°C.

- The increased temperature and negative charge of the chloride
ion penetrate through the coating to the positively charged metal
cation destroying the protective function of the tin coating and
increasing the dissolution rate of iron.


https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AR.+Winston+Revie
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AR.+Winston+Revie
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Figure 6. FESEM surface morphology of tin-plate after immersion test in NaCl solution for green peas (1a,1b,1c) in 12.38 g-'L'NaCl at (25, 35, and 50°C), (2a,
2b, 2¢) image for corn (4.5 g'L"'NaCl) at (25, 35, and 50°C), and (0.651 g'L" NaCl) for salmon fish tin-plate at (25°C and 50°C) respectively

Table 3. Corrosion current density and potential of different canned food in NaCl acid solution at one concentration for each canned at different temperatures.

Type of Temp. OoCP E (I1=0) Icorr Be Ba CO. Rate
canned food °0) W) (mV) (nA) (mV) (mV) (mmpy)
Salmon fish 25 -1.902 -893.719 1.0411 149.173 146.547 0.1533
0.651 gL 35 -1.875 -839.560 1.744 73.219 79.387 0.4726
50 -1.884 -846.785 3.540 72.340 82.970 0.2608
Corn 25 -1.265 -561.122 1.5285 143.537 147.272 0.1973
4.5gL"h 35 -1.504 -692.199 17.919 65.647 50.632 1.157
50 -1.573 -726.408 12.2806 163.860 81.116 2918
Green peas 25 -1.232 -567.373 1.035 189.798 179.366 0.1524
(12.38 gL 35 -1.491 -632.244 20.357 123.901 75.019 1.4995
50 -1.638 -714.948 12.1254 170.729 85.626 3.2855

- At (4.5 g'L""NaCl for corn cans) Figure 6(2a) and XRD data
that the corrosion product is composed of Fe content was high at (25°C),
showing more pore formation by corrosion products are composed of
high Fe contents at (25°C) and like the flower of corrosion products at
35°C Figure 6(2b), while (0.651 g-L"' NaCl salmon fish cans) at (25°C)
observed cloud shape of corrosion products results of oxides was
formation Figure 6(3a) and XRD data. This observation is due to the
increase in the potential of anodic polarization region at 0.651 g-L’!
NaCl concentration mean decrease in the formation of insoluble Sn
corrosion products with the formation of cloud shape of corrosion
products and provide less corrosion rate but at 4.5 g-L-' NaCl decrease
in the potential of anodic polarization and formation of Sn and Fe
with pitting formation means corrosion products does not provide
protective nature at 25°C.

As the temperature increases from 35°C to 50°C, the corrosion
of tin-plate and pit formation in NaCl solution is higher than that
observed in the 0.651 g-L-! NaCl salmon fish cans. The corrosion
products like flakes presented in Figure 6(3¢) at 50°C are corrosion
of salmon fish tin-plate in NaCl solution mostly by the dissolution
of steel substrate. Flow-independent corrosion is a consequence of
a diffusion barrier created by the magnetite scale, present only at high
temperatures and low NaCl concentration as shown in Figure 6(3b).

3.3 X-ray diffraction (XRD) analyses

The crystal structure of all the investigated cans was characterized
using an X-ray diffractometer. The phases of NaCl, FeO, and FeOOH
can be identified by the samples' diffraction peaks. The results reviled
NaCl traces on the tin-plate surface due to the presence of more
aggressive Cl ions that tin-plate can corrode the tin coating and steel
substrate with a change in temperature and more formation of corrosion
products (tin and steel materials). Iron was the main corrosion product
which indicates that it was the main driving force for corrosion, (the
dissolution of steel substrate underneath the tin coating). Steels that
have been exposed to the atmosphere for several years develop an
inner black protective layer and an exterior red rust layer as protective
oxides. The protective properties of the layer that developed on the
surface of metal after a specific type of oxidation are thought to be
related to the passive film's crystal structure. As a result of metals'
interactions with water, oxide or hydroxide coatings have formed,
which is what gives metals their anodic passivity. The anodic passive
film contains a high concentration of point defects such as metal
vacancies, electrons, and holes (Sami et al., 2014). Increasing temperature
has a heavy tendency to the rate of the diffusion of molecules or ions
in a solution, even if it makes oxygen less soluble in water.

J. Met. Mater. Miner. 33(1). 2023
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The corrosion films shown in Figure 7(1a) for pure tin-plate
exposed to NaCl solution were composed of SiO2, Fe203, Al2O3,
and FeCl; at 20 values (30.7648°, 49.8452°, 27.5411°, and 54.9452°)
respectively. These corrosion products were detected on the 1c
tin-plate SiOz, Fe7Oo, Fe, FeCls, and Al2O5 with 26 values of (65.0607°,
27.4614°,44.7080°,36.0850°, and 54.3493°) respectively. Figure 7(1c)
indicates that the quantity of corrosion products of (1c) was possibly
so high with FeClz and the Fe compounds content was found to increase,
which indicates that the corrosion products primarily were iron oxide.
Figure 7(2a) shows that the concentration of tin oxide was 0.4% when
immersed in 4.5% NaCl solution Fe(OH)2, FeO, and SnO: at values
0f20(27.4614°,65.1025°, and 54.4283°) respectively. The compounds
of iron ions shown in Figure 6(2c) are larger than that shown in
Figure 7(1a) sample under the same temperature (Fe7Ss, Fe, and SnS)
with 20 values of (64.9887°, 44.6685°, and 32.9429°) respectively.
These results show that the corrosion of (1a and 1c tin-plate samples)
in NaCl solution is mainly by the formation of steel corrosion products
without Sn compounds meaning dissolution of the steel substrate
and more pitting formation, whereas the corrosion products of tin
are predominated in the corrosion of 2a and 2c tin-plate samples in
NacCl solution was observed fewer pits in Figure 7.

For the Salmon fish cans samples (0.651 g-L"! NaCl, and 25°C),
the corrosion product of Figure 6(3a) is composed by (Al20s, Fe,
Si0z) at 20 values of 64.9938°, 78.0667°, and 44.7061° respectively.
At50°C and 0.651 g-L"' NaCl for Salmon fish cans samples Figure 7(3c),
the 20 of (A1203 and Si032) is 64.8732°, and 77.9404° respectively.
The Fe3O4 is formed at (5.4%) and 20 (31.7539°) which indicates
that the corrosion rate of salmon fish cans at 0.651 g-L"! concentration
and 50°C in NaCl solution is decreased due to the dissolution of steel
substrate and formation of magnetite, aluminum oxide, and silicon
oxide. The phases and quantities analysis of cans samples by using
the match program as shown in Table 4.

Table 4. The phases and quantities analysis of tin-plate cans.

Symbol of samples Phases analysis Quantities analysis (%)
la SiO, 77.4%
Fe,0; 13.3%
AlLOs 4.9%
FeCls 4.4%
Ic SiO, 61.2%
Fe;0 15.7%
Fe 14.3%
FeCl; 5.4%
AlLO5 3.3%
2a Fe(OH), 21.5%
FeO 16.9%
SnO, 0.4%
2c Fe;Ss 24.7%
Fe 15.7%
SnS 5%
3a ALO; 43.2%
Fe 23.2%
SiO, 18.2%
3c ALO; 48.2%
SiO, 39.6%
Fe;04 5.4%
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Figure 7. X-ray diffractometer results of the tested samples: (a) green peas cans
at 25°C and 50°C, (b) corn cans at 25°C and 50°C, and (c) salmon fish cans at
25°C and 50°C.

The experimental results of the present work indicated that the
electrochemical activity of the canned food surface is increased due
to the presence of Cl- ions. The dissolution of canned is accelerated
and increases in the corrosion current density when the concentration
of NaCl solution increase, this is, due to the deterioration of the
passivation film on its surface and the promotion of the electro-
chemical reaction. With the increase in temperature from 25°C to
50°C, canned food has a more negative corrosion potential and higher
corrosion current density in sodium chloride solutions. Green peas
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tin-plates are corroded more than corn, and salmon fish tin-plates
with increased temperature, indicating that the presence of more

chloride ions increases the surface activity of the tin-plate (Green
peas), thus Green Peas canned are more susceptible to corrosion.
increasing the temperature will promote a heavy tendency on the rate
of diffusion of molecules or ions in a solution, which indicates the
temperature is the main cause of corrosion more than NaCl concentration.

3.4 Mechanism of pitting corrosion

The mechanism of pitting corrosion generally consists of two stages
during the metal dissolution process. The pit initiation stage is the
product of the electrochemical activity of the canned food surface
exposed to aggressive ions (CI). And the pit propagation stage
is progress autocatalytically and produces cavities at the surface.
However, depends on the electrolyte, the microstructure of the material,
and various electrochemical factors. The presence of Chloride ions (CI")
are responsible for pit corrosion on carbon steels as shown in Figure 8
according to Equation (1-10). Where electrons flow from the anodic
site (carbon steel) to the cathodic side (Oxygen on the surface).

Anodic reactions:

3Fe + 4H20 — Fe304+ 8H' + 8¢ (1)

dissolution

Fe ? Fex™ +2¢~ ?2)
hydrolyses
Fex"+ H.0 ? FeOH" + H' 3)

oxydation and precipitation

3FeOH"+ H20 FesOs+5H™2e™ (4)

The hydrolysis of Fe?*, Fe**is accelerated in the presence of CI,
as shown in Equation (5-8);

hydrolyses /chlorination

Fex"+ Cla™ FeCl2 5)

FeCla+ H20 — FeOH" + H"+ 2CI~ 6)

Fex*+ H20 — FeOH™ + H* ©)
solidstate /precipitation

FeOCl FeOOH ®)

Cathodic reaction:
The electrons flow to the cathode (passivated surface) are discharged
in the cathodic reaction:

%02+ H2O + 2¢~ > 20H" 9)
2H" +2¢ — Ha (10)

High concentrations of chloride ions within corrosion pits produce
pit propagation consistent with anodic dissolution by diffusion.

Cr

2 e

Figure 8. Chloride attack on carbon steel.
4. Conclusions

The experimental results of the present work indicated that the
electrochemical activity of the canned food surface is increased due
to the presence of Cl- ions. The dissolution of canned is accelerated
and increases in the corrosion current density when the concentration
of NaCl solution increase, this is, due to the deterioration of the
passivation film on its surface and the promotion of the electro-
chemical reaction. With the increase in temperature from 25°C to
50°C, canned food has a more negative corrosion potential and higher
corrosion current density in sodium chloride solutions. Green peas
tin-plates are corroded more than corn, and salmon fish tin-plates
with increased temperature, indicating that the presence of more
chloride ions increases the surface activity of the tin-plate (Green
peas), thus Green Peas canned are more susceptible to corrosion.
increasing the temperature will promote a heavy tendency on the
rate of diffusion of molecules or ions in a solution, which indicates
the temperature is the main cause of corrosion more than NaCl
concentration.
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