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Abstract

	 A beverage can, commonly referred to as a drink can, is a metal container that features a 
polymer lining, specifically designed to hold a defined quantity of liquids such as carbonated soft 
drinks, alcoholic beverages, fruit juices, teas, herbal infusions, energy drinks, and other types of liquids. 
Extensive research has been conducted in this field. This study examines the potential of using Ever 
Silver cans for storing apple juice that includes sugar and ice. It evaluates the corrosion resistance 
under various conditions, including a water system, an apple juice system, an apple juice system with 
sugar (5000ppm), and an apple juice system that contains both sugar (5000ppm) and ice (1 g). A study 
on polarization has been carried out to assess the corrosion resistance of Ever Silver under specific 
conditions. The findings indicate that apple juice containing added sugar is unsuitable for storage in 
Ever Silver containers. It is recommended that sugar be added only immediately before consumption.

Keywords: Apple juice, Corrosion behaviour of containers, Ever Silver containers, 
Ice, Storage of beverages, Sugar.

Introduction

	 A beverage can, commonly referred to as a 
drink can, is a metal container that features a polymer 
lining and is intended to hold a defined volume of 
liquids, including carbonated soft drinks, alcoholic 
beverages, fruit juices, teas, herbal infusions, energy 
drinks, and more. The exterior of these cans is 
primarily made of aluminum, accounting for 75% of 

global production, with the remaining 25% composed 
of tin-plated steel.

	 The internal surfaces are treated with a 
layer of epoxy resin or polymer. It is estimated that 
the worldwide output of beverage cans amounts to 
around 370 billion units annually. A variety of studies 
have been carried out on this topic, with the main 
results presented in Table 1. 



116Rajendran et al., Orient. J. Phys. Sciences, Vol. 10(02) 115-122 (2025)
T

ab
le

 1
: 

C
o

n
ta

in
er

s 
d

es
ig

n
ed

 f
o

r 
th

e 
st

o
ra

g
e 

o
f 

b
ev

er
ag

es

	S
r. 

N
o	

T
itl

e	
M

et
ho

ds
	

F
in

di
ng

s		


R
ef

er
en

ce

	
1	

C
rit

ic
al

 r
ev

ie
w

 o
n 

w
el

da
bi

lit
y	

W
el

di
ng

 3
16

 s
ta

in
le

ss
 s

te
el

 to
 4

10
 	

T
he

 fu
si

on
 o

f 3
16

 a
us

te
ni

tic
 s

ta
in

le
ss

 s
te

el
 a

nd
 4

10
 m

ar
te

ns
iti

c	
1

		


of
 3

16
 a

us
te

ni
tic

 a
nd

 4
10

	
m

ar
te

ns
iti

c 
st

ai
nl

es
s 

st
ee

l c
an

 b
e 

	
st

ai
nl

es
s 

st
ee

l i
s 

ex
pe

ct
ed

 to
 e

nh
an

ce
 c

or
ro

si
on

 r
es

is
ta

nc
e.

 
		


m

ar
te

ns
iti

c 
st

ai
nl

es
s 

st
ee

l	
ac

co
m

pl
is

he
d 

th
ro

ug
h 

se
ve

ra
l w

el
di

ng
 	

T
hi

s 
pa

pe
r 

ai
m

s 
to

 d
el

iv
er

 a
n 

in
-d

ep
th

 a
na

ly
si

s 
of

 th
e 

w
el

d
			




te
ch

ni
qu

es
, s

uc
h 

as
 T

IG
, M

IG
, e

le
ct

ro
n 

	
jo

in
t b

et
w

ee
n 

31
6 

A
S

S
 a

nd
 4

10
 M

S
S

, f
oc

us
in

g 
on

 it
s 

m
ec

ha
ni

ca
l

			



be

am
 w

el
di

ng
 (

E
B

W
),

 s
hi

el
de

d 
m

et
al

 a
rc

 	
pr

op
er

tie
s.

 It
 w

ill
 e

nc
om

pa
ss

 th
e 

as
pe

ct
s 

of
 m

ec
ha

ni
ca

l
			




w
el

di
ng

 (
S

M
A

W
),

 a
nd

 s
ub

m
er

ge
d 

ar
c 

	
ch

ar
ac

te
ris

tic
s 

an
d 

co
ld

 m
et

al
 tr

an
sf

er
 (

C
M

T
) 

w
el

di
ng

 te
ch

ni
qu

es
			




w
el

di
ng

 (
S

A
W

).	
fo

r 
bo

th
 3

16
 A

S
S

 a
nd

 4
10

 M
S

S
.

	
2	

S
to

ra
ge

 v
at

s,
 v

es
se

ls
, a

nd
	

To
 e

nh
an

ce
 c

om
pr

eh
en

si
on

 o
f t

he
se

	
T

he
 u

til
iz

at
io

n 
of

 in
no

va
tiv

e 
te

ch
no

lo
gi

es
 in

 s
to

ra
ge

 ta
nk

s 
an

d	
2

		


ta
nk

s	
co

nt
ai

ne
rs

, s
ch

em
at

ic
s 

ill
us

tr
at

in
g 

va
rio

us
	

ve
ss

el
s,

 e
nc

om
pa

ss
in

g 
m

et
ho

ds
 fo

r 
de

te
rm

in
in

g 
le

ve
ls

 a
nd

			



ty

pe
s 

of
 v

at
s,

 v
es

se
ls

, a
nd

 ta
nk

s 
ar

e 
al

so
	

co
m

po
si

tio
ns

, i
s 

el
uc

id
at

ed
.

			



pr

ov
id

ed
.

	
3	

C
om

pa
tib

ili
ty

 o
f P

ha
se

	
V

ar
io

us
 ty

pe
s 

of
 m

et
al

 c
on

ta
in

er
s 

ha
ve

	
A

lu
m

in
um

 is
 th

e 
m

os
t a

pp
ro

pr
ia

te
 m

at
er

ia
l f

or
 c

on
ta

in
er

s 
us

ed
	

3
		


C

ha
ng

e 
M

at
er

ia
ls

 a
nd

	
be

en
 d

es
ig

ne
d 

an
d 

ev
al

ua
te

d 
fo

r 
th

ei
r	

w
ith

 th
e 

te
st

ed
 p

ha
se

 c
ha

ng
e 

m
at

er
ia

ls
 (

P
C

M
s)

, a
s 

it 
ex

hi
bi

ts
		


M

et
al

s:
 E

xp
er

im
en

ta
l	

th
er

m
al

 c
on

du
ct

iv
ity

 a
nd

 d
ur

ab
ili

ty
 a

ga
in

st
	

th
e 

le
as

t m
as

s 
lo

ss
 a

nd
 s

ho
w

s 
m

in
im

al
 v

is
ua

l a
lte

ra
tio

ns
 o

n 
its

		


E
va

lu
at

io
n 

B
as

ed
 o

n 
th

e	
m

ec
ha

ni
ca

l d
am

ag
e,

 th
er

eb
y 

im
pr

ov
in

g 
th

e	
su

rf
ac

e 
fo

llo
w

in
g 

ex
te

nd
ed

 e
xp

os
ur

e 
to

 th
e 

ch
os

en
 P

C
M

s.
		


C

or
ro

si
on

 R
at

e	
ef

fic
ie

nc
y 

of
 th

es
e 

la
te

nt
 h

ea
t t

he
rm

al
 e

ne
rg

y
			




st
or

ag
e 

(L
H

T
E

S
) 

sy
st

em
s.

	
	

4	
In

ve
st

ig
at

io
n 

of
 th

in
 s

he
et

	
T

hi
n 

st
ai

nl
es

s-
st

ee
l s

he
et

s,
 fr

eq
ue

nt
ly

 u
til

iz
ed

	
T

he
 in

flu
en

ce
 o

f w
el

d 
cu

rr
en

t o
n 

th
e 

m
or

ph
ol

og
y 

of
 d

el
ta

 fe
rr

ite
	

4
		


st

ai
nl

es
s 

st
ee

l r
es

is
ta

nc
e	

in
 th

e 
fo

od
 a

nd
 b

ev
er

ag
e 

se
ct

or
, a

re
 jo

in
ed

	
de

ve
lo

pe
d 

in
 th

e 
w

el
d 

zo
ne

 is
 e

xa
m

in
ed

 in
 th

is
 s

tu
dy

 u
til

iz
in

g 
a

		


sp
ot

 w
el

ds
: E

ffe
ct

 o
f w

el
d	

th
ro

ug
h 

re
si

st
an

ce
 s

po
t w

el
di

ng
 d

ur
in

g 
th

e	
ps

eu
do

-b
in

ar
y 

ph
as

e 
di

ag
ra

m
. T

hi
s 

re
se

ar
ch

 a
im

s 
to

 e
st

ab
lis

h
		


cu

rr
en

t o
n 

nu
gg

et
 fa

ilu
re

 a
nd

	
fa

br
ic

at
io

n 
of

 le
ak

-p
ro

of
 c

on
ta

in
er

s.
 T

he
	

a 
re

la
tio

ns
hi

p 
be

tw
ee

n 
lo

ca
l c

hr
om

iu
m

 d
ep

le
tio

n 
an

d 
th

e
		


m

ic
ro

st
ru

ct
ur

e	
pa

ra
m

et
er

s 
fo

r 
sp

ot
 w

el
di

ng
 a

re
 fi

ne
-t

un
ed

	
re

su
lti

ng
 m

ic
ro

st
ru

ct
ur

e 
an

d 
de

fe
ct

 fo
rm

at
io

n.
			




to
 a

ch
ie

ve
 th

e 
la

rg
es

t p
os

si
bl

e 
nu

gg
et

 s
iz

e
			




an
d 

op
tim

al
 w

el
d 

st
re

ng
th

.	
	

5	
W

ea
r 

ch
ar

ac
te

ris
tic

s 
on

 th
e	

In
 th

is
 s

tu
dy

, e
xp

er
im

en
ts

 w
er

e 
ca

rr
ie

d 
ou

t	
T

he
 in

flu
en

ce
 o

f c
on

ta
ct

 s
tr

es
s 

an
d 

sl
id

in
g 

ve
lo

ci
tie

s 
on

 th
e 

w
ea

r	
5

		


ca
n 

op
en

er
 o

f s
us

 4
20

j2
	

us
in

g 
a 

se
lf-

de
ve

lo
pe

d 
fr

ic
tio

n 
te

st
er

 a
nd

 it
s	

ch
ar

ac
te

ris
tic

s 
of

 c
ut

le
ry

 u
se

d 
in

 o
pe

ne
rs

 c
an

 b
e 

el
uc

id
at

ed
.

			



m

ea
su

re
m

en
t s

ys
te

m
 to

 e
xa

m
in

e 
th

e 
w

ea
r

			



ch

ar
ac

te
ris

tic
s 

of
 th

e 
S

U
S

 4
20

J2
 s

ta
in

le
ss

			



st

ee
l c

an
 o

pe
ne

r.		


	
6	

E
ffe

ct
 o

f c
ry

st
al

 s
tr

uc
tu

ra
l	

T
hi

s 
re

se
ar

ch
 e

xa
m

in
ed

 h
ow

 th
e 

cr
ys

ta
lli

ni
ty

	
T

he
 a

lte
ra

tio
n 

of
 th

e 
cr

ys
ta

l s
tr

uc
tu

re
 o

f t
he

 P
E

T
 fi

lm
 d

ur
in

g 
th

e	
6

		


ch
an

ge
s 

of
 p

et
 in

 c
an

-m
ak

in
g	

of
 P

E
T

 fi
lm

 in
flu

en
ce

s 
se

ve
ra

l p
ro

pe
rt

ie
s	

ca
n 

m
an

uf
ac

tu
rin

g 
pr

oc
es

s 
ha

d 
a 

co
ns

id
er

ab
le

 im
pa

ct
 o

n 
bo

th
		


pr

oc
es

s 
on

 p
ro

pe
rt

ie
s 

of
 fi

lm
	

es
se

nt
ia

l f
or

 fo
od

 c
an

 a
pp

lic
at

io
ns

.	
im

pa
ct

 r
es

is
ta

nc
e 

an
d 

co
rr

os
io

n 
re

si
st

an
ce

. T
he

 r
eg

ul
at

io
n 

of
		


la

m
in

at
ed

 s
te

el
 fo

r 
co

nt
ai

ne
rs

		


th
e 

cr
ys

ta
lli

ni
ty

 o
f t

he
 P

E
T

 e
m

er
ge

d 
as

 a
 c

ru
ci

al
 fa

ct
or

 in
 a

ch
ie

vi
ng

				





su
pe

rio
r 

pr
op

er
tie

s.
	

7	
E

le
ct

ro
ch

em
ic

al
 s

tu
di

es
 o

n 
th

e	
T

he
 s

tu
dy

 e
xa

m
in

ed
 th

e 
im

pa
ct

 o
f t

hr
ee

	
T

he
 e

xc
el

le
nt

 c
or

ro
si

on
 r

es
is

ta
nc

e 
ex

hi
bi

te
d 

by
 a

us
te

ni
tic

 s
ta

in
le

ss
	

7
		


st

ab
ili

ty
 a

nd
 c

or
ro

si
on

 r
es

is
ta

nc
e	

ca
rb

on
at

ed
 s

of
t d

rin
ks

 o
n 

th
e 

st
ab

ili
ty

 o
f	

st
ee

l a
llo

ys
 in

 s
of

t d
rin

ks
 is

 a
ttr

ib
ut

ed
 to

 th
e 

de
ve

lo
pm

en
t o

f a
 r

el
at

iv
el

y
		


of

 tw
o 

au
st

en
iti

c 
st

ai
nl

es
s 

st
ee

ls
	

F
eC

rN
i a

nd
 F

eC
rN

iM
o 

al
lo

ys
 th

ro
ug

h 
th

e	
st

ab
le

 p
as

si
ve

 fi
lm

 c
om

po
se

d 
of

 m
et

al
 o

xi
de

s
		


fo

r 
so

ft 
dr

in
ks

 c
on

ta
in

er
s	

ap
pl

ic
at

io
n 

of
 tw

o 
el

ec
tr

oc
he

m
ic

al
 m

et
ho

ds
: 

			



lin

ea
r 

po
te

nt
io

dy
na

m
ic

 p
ol

ar
iz

at
io

n 
(L

P
P

) 
an

d
			




el
ec

tr
oc

he
m

ic
al

 im
pe

da
nc

e 
sp

ec
tr

os
co

py
 (

E
IS

),
 

			



co

nd
uc

te
d 

at
 a

 te
m

pe
ra

tu
re

 o
f 2

5 
°C

.
	

8	
M

et
al

lic
 c

or
ro

si
on

 in
 in

du
st

ry
	

Tw
o 

ca
se

 s
tu

di
es

 w
er

e 
un

de
rt

ak
en

 to
 e

xa
m

in
e	

A
ci

di
c 

ra
in

 s
ig

ni
fic

an
tly

 c
on

tr
ib

ut
ed

 to
 th

e 
fo

rm
at

io
n 

of
 c

on
ce

nt
ra

tio
n 

	
8

		


(c
as

e 
st

ud
ie

s)
	

th
e 

be
ha

vi
or

 o
f s

ta
in

le
ss

 s
te

el
 a

cr
os

s 
di

ffe
re

nt
	

ce
lls

, w
hi

ch
, a

lo
ng

 w
ith

 th
er

m
al

 s
tr

es
se

s,
 in

iti
at

ed
 c

or
ro

si
on

 
			




in
du

st
ria

l a
pp

lic
at

io
ns

, w
ith

 th
e 

ai
m

 o
f i

de
nt

ify
in

g	
pr

oc
es

se
s.

 T
hi

s 
co

m
bi

na
tio

n 
ul

tim
at

el
y 

le
d 

to
 th

e 
de

ve
lo

pm
en

t o
f 

			



th

e 
un

de
rly

in
g 

ca
us

es
 o

f c
or

ro
si

on
 p

he
no

m
en

a.
	

cr
ac

ks
 a

s 
a 

re
su

lt 
of

 S
tr

es
s 

C
or

ro
si

on
 C

ra
ck

in
g 

(S
C

C
).

	
9	

E
le

ct
ro

ch
em

ic
al

 c
ha

ra
ct

er
is

at
io

n	
A

n 
el

ec
tr

oc
he

m
ic

al
 c

ha
ra

ct
er

iz
at

io
n 

is
 fr

eq
ue

nt
ly

	
C

oa
tin

gs
 th

at
 in

co
rp

or
at

e 
pi

gm
en

ts
, s

uc
h 

as
 ti

ta
ni

um
 d

io
xi

de
 (

T
iO

2)
, 	

9
		


of

 p
ro

te
ct

iv
e 

or
ga

ni
c 

co
at

in
gs

 fo
r	

em
pl

oy
ed

 to
 e

xa
m

in
e 

th
e 

pr
ot

ec
tiv

e 
ef

fic
ac

y 
of

	
de

m
on

st
ra

te
 s

up
er

io
r 

pe
rf

or
m

an
ce

 c
om

pa
re

d 
to

 c
le

ar
co

at
s.

 
		


fo

od
 p

ac
ka

gi
ng

	
or

ga
ni

c 
co

at
in

gs
 a

pp
lie

d 
to

 m
et

al
 s

ub
st

ra
te

s	
F

ur
th

er
m

or
e,

 w
he

n 
ev

al
ua

tin
g 

va
rio

us
 p

ol
ym

er
s,

 e
po

xy
-p

he
no

lic
			




ac
ro

ss
 a

 r
an

ge
 o

f a
pp

lic
at

io
ns

.	
co

at
in

gs
 p

ro
vi

de
 e

nh
an

ce
d 

co
rr

os
io

n 
pr

ot
ec

tio
n 

in
 c

om
pa

ris
on

 to
				





ep

ox
y-

m
el

am
in

e 
co

at
in

gs
.

	1
0	

C
or

ro
si

on
 p

he
no

m
en

a 
an

d 
sh

el
f	

T
he

 c
or

ro
si

on
 r

at
es

 o
f v

ar
io

us
 c

an
 s

ys
te

m
s 

w
er

e	
T

he
 p

ol
ar

iz
at

io
n 

re
si

st
an

ce
 m

et
ho

d 
se

rv
es

 a
s 

a 
va

lu
ab

le
 p

re
di

ct
iv

e
		


lif

e 
pr

ed
ic

tio
n 

of
 s

te
el

 b
ev

er
ag

e	
ex

am
in

ed
 th

ro
ug

h 
th

e 
po

la
riz

at
io

n 
re

si
st

an
ce

	
in

st
ru

m
en

t f
or

 a
ss

es
si

ng
 m

et
al

 p
ic

k-
up

 fo
llo

w
in

g 
st

or
ag

e,
 th

er
eb

y
		


ca

ns
 w

ith
 th

e 
po

la
riz

at
io

n	
m

et
ho

d.
 M

ea
su

re
m

en
ts

 o
f p

ol
ar

iz
at

io
n 

re
si

st
an

ce
	

ai
di

ng
 in

 s
he

lf 
lif

e 
pr

ed
ic

tio
ns

.
		


re

si
st

an
ce

 te
ch

ni
qu

e	
w

er
e 

co
nd

uc
te

d 
w

hi
le

 th
es

e 
co

la
-f

ill
ed

 c
an

s 
w

er
e

			



st

or
ed

 fo
r 

va
rio

us
 d

ur
at

io
ns

.	



117Rajendran et al., Orient. J. Phys. Sciences, Vol. 10(02) 115-122 (2025)

Apple juice
	 Apple juice is composed of roughly 
88% water and 11% carbohydrates, with sugars 
accounting for 9% of that total. A typical serving 
of 100 mL of unsweetened apple juice contains  
46 calories and does not provide significant amounts 
of micronutrients. Furthermore, the juice contains very 
low levels of protein and fat. The chemical makeup 
of apple juice can be evaluated by analyzing various 
elements, such as soluble solids, total sugars, 
sucrose, glucose, fructose, sorbitol, pH, titratable 
acidity, total acidity, citric acid, galacturonic acid, malic 
acid, quinic acid, succinic acid, pectin, and turbidity.

	 Apple juice typically has a pH level between 
3.5 and 4.4, which classifies it as moderately acidic. 
This acidity is vital for inhibiting the growth of harmful 
microorganisms in the juice. It is important to keep 
the pH below 4.0 to guarantee the safety of apple 
juice and reduce the likelihood of spoilage11.

Aim and scope of the study
	 This research explores the practicality of 
using Ever Silver cans for storing apple juice with the 
addition of sugar and ice. It evaluates the corrosion 
resistance across various systems, including a 
water system, an apple juice system, a system with 
apple juice and sugar (5000 ppm), and a system 

containing apple juice with sugar (5000 ppm) and 
ice (1 g). A polarization study has been performed 
to determine the corrosion resistance of Ever Silver 
in these defined systems.

Methods and Materials

	 This section details the experimental 
techniques and materials utilized in the research. 
The objective of this study is to evaluate the viability 
of storing apple juice in an Ever Silver container.

Preparation of apple juice
	 Fifty grams of apple slices were blended with 
drinking water obtained from the Dindigul Corporation 
in Tamil Nadu, India, utilizing a mixer. The resulting 
mixture was then filtered to remove any suspended 
particles, and the final volume was calibrated to 500 
milliliters in a standard measuring flask.

Ever Silver Composition
	 Ever Silver, commonly referred to as SS 
304, was obtained from the vessel markets12-14.

	 Composition: SS 304 lacks molybdenum, 
whereas SS 316 includes 2-3% molybdenum, along 
with a lower chromium content and a higher nickel 
content. The composition of SS 304 is detailed in 
Table 2. Electrochemical study.

Table 2: SS 304 Composition (%)

	Stainless Steel	 C,	 Si	 Mn	 P	 S	 Cr	 Ni	 Mo	 Fe

	 304	 0.03	 1	 2	 0.035	 0.03	 18.0-20.0	 8.0-12.0	 –	 Rest
										          -64.905

Electrochemical study
Polarization study
	 This research investigates the corrosion 
resistance of various systems, which encompass a 
water system, an apple juice system, an apple juice 
system with sugar added, and an apple juice system 
that incorporates both sugar and ice. To evaluate 
the corrosion resistance of Ever Silver within these 
defined systems, a polarization study was performed. 
A three-electrode cell configuration was employed 
to produce polarization curves.

	 The polarization curves were produced 
using a CHI 660A electrochemical workstation. In 
order to assess the corrosion resistance of the Ever 
Silver electrode, it was submerged in different test 
solutions. The experimental configuration comprised 
an Ever Silver working electrode, a saturated calomel 
electrode serving as the reference electrode, and a 
platinum counter electrode, as depicted in Figure 1. 

Results

	 The polarization curves for Ever Silver, 
obtained from immersion in different test solutions 
such as a water system, an apple juice system, an 
apple juice with sugar (5000ppm) system, and an 
apple juice with sugar (5000ppm) plus 1 g of ice 

Fig. 1. Three-electrode cell assembly
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system, are illustrated in Figures2-5.

	 The corrosion parameters derived from 
the polarization curves, including corrosion potential 
(Ecorr), Tafel slopes (?c, ?a), Linear Polarization 
Resistance (LPR), and corrosion current values 
(Icorr), are presented in Table 3. Reference strarts 
from15. A comparative examination of the corrosion 

parameters is presented in Figures 6-8. It is widely 
acknowledged that a decline in a material's corrosion 
resistance is associated with a lower LPR value and a 
higher corrosion current, as depicted in Figure 915-19. 

	 The corrosion characteristics of Ever Silver 
subjected to different test solutions, as determined 
through a polarization study

Table 3: Corrosion parameters of Ever Silver immersed in various test  
solutions obtained from Polarization study

	 System	 Ecorr	 Bc	 Ba	 LPR	 Icorr
		  V vs SCE	 V/decade	 V/decade	 Ohmcm2	 A/cm2

	 water	 -0.567	 5.957	 2.202	 61698	 8.638 x 10-7

	 AJ	 -0.529	 6.149	 4.574	 46313	 8.755 x 10-7

	 AJ+sugar	 -0.344	 6.34	 3.972	 38965	 10.82 x 10-7

	 AJ+sugar+ice	 -0.705	 6.588	 3.073	 44475	 10.12 x 10-7

Fig. 2. Polarization curve of Ever Silver immersed inwater Fig. 3. Polarization curve of Ever Silver immersed in apple juice

Fig. 4. Polarization curve of Ever Silver immersed in apple 
juice+sugar

Fig. 5. Polarization curve of Ever Silver immersed in apple 
juice+sugar+ice

Fig. 6. Comparison of corrosion potentials of Ever Silver Fig. 7. Comparison of LPR values of Ever Silver
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Fig. 8. Comparison of corrosion current values of Ever 
Silver

Fig. 9. Correlation among corrosion parameters of 
Polarization study

Discussion

	 In the present study, polarization analysis 
has been employed to evaluate the corrosion 
resistance of Ever Silver when immersed in various 
test solutions. The primary parameters considered in 
the polarization analysis are corrosion potential (Ecorr), 
corrosion current (Icorr), linear polarization resistance 
(LPR), and Tafel slopes, which are comprised of 
anodic (?a) and cathodic (?c) components.

Corrosion potential
	 Corrosion potential refers to the ability of 
both metallic and non-metallic surfaces to undergo 
electron loss when they come into contact with 
an electrolyte. This corrosion process inherently 
creates two electrodes: a cathode and an anode. The 
electrode potential of a metal serves as a measure 
of its tendency to dissolve and corrode in a specific 
electrolyte.

	 Frequently referred to as Ecorr, the corrosion 
potential of a metal is regarded as one of the most 
essential elements assessed in corrosion research 
and in monitoring corrosion in intricate field 
environments.

	 Corrosion potential is defined as a mixed 
potential, often referred to as open-circuit potential or 
rest potential, where the rate of anodic dissolution of 
the electrode matches the rate of cathodic reactions. 
This balance results in no net current entering 
or exiting the electrode. The corrosion current is 
characterized as the dissolution current that takes 
place at this specific corrosion potential20,21.

Corrosion current
	 Corrosion current density measures the 

rate at which metal degrades in a given environment. 
It reflects the flow of electrons from the metal to 
the surrounding electrolyte during the corrosion 
process22,23.

Linear  polarization resistance
	 A linear polarization resistance (LPR) test is 
utilized to assess corrosion rates and offers valuable 
information regarding the corrosion resistance of 
materials in aqueous settings. These tests can be 
performed under static conditions as well as during 
reciprocating motion.

	 The linear polarization resistance method 
entails the use of small voltage variations, typically 
under 30mV, applied to the metal, both above and 
below its corrosion potential. Within this narrow range 
around the corrosion potential, the current response 
remains linear.

	 Within a narrow range around the corrosion 
potential, the current response remains linear. 
Polarization resistance (Rp) measurements are 
employed to assess the protective efficacy of 
electrodeposited coatings, as the Rp values obtained 
are inversely proportional to the corrosion current 
(indicating that an increase in polarization resistance 
corresponds to a decrease in corrosion current). 
Polarization resistance is characterized as the 
specimen's resistance to oxidation when exposed to 
an external potential. The corrosion rate is directly 
associated with Rp and can be derived from it24.

Tafel slopes
	 Tafel slopes are a well-established 
metric for assessing the rates and mechanisms of 
electrocatalytic reactions. Fundamentally, the Tafel 
slope quantifies the millivolts (mV) required for a 
tenfold increase in current, represented in mV/dec. 
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Therefore, a lower Tafel slope indicates a more 
efficient catalyst, as it reflects the need for a smaller 
overpotential to achieve a higher current density 
(Fig. 10). Furthermore, under certain conditions, the 
Tafel slope can provide kinetic insights, including 
the identification of the rate-determining step25-28. 
From Table 3 and Fig. 2-9, the following conclusions 
can be drawn.

LPR value diminishes while the corrosion current 
value escalates.

	 The corrosion resistance of a system 
comprising apple juice, sugar, and ice surpasses that 
of a system containing only apple juice and sugar. 
This improvement may be attributed to the presence 
of ice at 20oC, which diminishes the desorption of the 
protective film on the Ever Silver surface, in contrast 
to the apple juice and sugar system at 30oC.

Inference
	 The corrosion resistance of Ever Silver 
varies across different systems, decreasing in the 
following order.

	 Water>Apple juice>Apple juice+Sugar+ 
ice>Apple juice+Sugar

Implication
	 The current study suggests that apple juice 
with added sugar should not be stored in Ever Silver 
containers. It is advisable to add sugar immediately 
prior to consumption.

Conclusion

	 The present study investigates the 
feasibility of utilizing Ever Silver cans for the storage 
of apple juice that contains sugar and ice. It assesses 
the corrosion resistance under different conditions, 
including a water system, an apple juice system, 
an apple juice system with sugar (5000ppm), and 
an apple juice system that incorporates both sugar 
(5000ppm) and ice (1 g). A polarization study has 
been conducted to evaluate the corrosion resistance 
of Ever Silver under particular conditions. The 
results suggest that apple juice with added sugar 
is not suitable for storage in Ever Silver containers. 
It is advised that sugar be added only just prior to 
consumption.
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Fig. 10. The meaning of Tafel slope

Corrosion resistance of an apple juice system
	 The corrosion resistance of an apple juice 
system is inferior to that of a water system. This 
conclusion is drawn from the observation that in the 
apple juice system, the LPR value diminishes while 
the corrosion current value rises.

Corrosion resistance of an apple juice+sugar 
system (30oC)
	 The corrosion resistance of a system 
comprising apple juice and sugar is lower to that of 
a water system. This conclusion is drawn from the 
observation that, in the apple juice system, the LPR 
value diminishes while the corrosion current value rises.

	 The corrosion resistance of a system 
comprising apple juice and sugar is inferior to that 
of a pure apple juice system. This phenomenon 
may be attributed to the interaction between sugar 
molecules and the active components of apple 
juice. Consequently, the quantity of these active 
components that reach the Ever Silver surface 
is reduced, leading to a decrease in corrosion 
resistance.

Corrosion resistance of an apple juice+sugar+ice 
system
	 The corrosion resistance of a system 
comprising apple juice, sugar, and ice is inferior to 
that of a water system. This conclusion is drawn from 
the observation that in the apple juice system, the 
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