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Abstract

More than 100 million tons of banana peels are produced annually, and about 40 million 
banana peels (40% of total weight) remain greatly unused. Hence, exploring banana peels’ 
ability to clean contaminated water would bring an additional value to the current “waste” 
product. One of the most common aspects of water pollution currently is heavy metal 
contamination, which is particularly dangerous for humans due to its high toxicity. Banana peels 
contain a high concentration of carbohydrates, the two most abundant being cellulose and 
starch, which has multiple hydroxyl and carboxyl functional groups. Banana peels are an easily 
available and cost-effective adsorbent that can adsorb different kinds of heavy metal ions. This 
research primarily focuses on improving the current efficiency of this technique through the 
development of a banana peel/graphene oxide hybrid adsorbent. The cross-linking graphene 
oxide possess numerous hydroxyl, carbonyl, carboxyl, and epoxide functional groups that can 
be used to induce chemical reactions with banana peel carbohydrates, providing the graphene 
oxide with additional functional groups. This modification can potentially increase the adsorption 
capacity of banana peel derived adsorbents. It is evident through FTIR analysis that banana 
peel powder and graphene oxide have many functional groups of similar types. Thus, reactions 
can readily occur to combine the two substances. The TGA analysis of both compounds, 
however, indicates different patterns of thermal decomposition. Further thermal analysis is 
required for the hybrid adsorbent. After the development and characterization of this hybrid 
adsorbent, the next step is to complete a water purification analysis. In the future, banana peel/
graphene oxide derived adsorbent may serve as a sustainable and efficient solution for water 
purification.

Cite as: Wu R., Zubair M., Ullah A. 2019. Novel banana peel/graphene oxide derived biosorbent 
for water purification. Alberta Academic Review, Vol 2 (2) 81-82, WISEST Special Issue (non 
peer-reviewed), DOI 10.29173/aar76.

ISSN 2561-5327 (print)
ISSN 2561-5335 (online)



Pa
ge

 8
2 

/ W
IS

ES
T 

Sp
ec

ia
l I

ss
ue

  /
 V

ol
um

e 
2 

/ D
O

I: 
10

.2
91

73
/a

ar
76

 

albertaacademicreview.com

Wu et al.,  2019

Pr
e-

tr
ea

tm
en

t o
f b

an
an

a 
pe

el

Fu
tu

re
 W

or
k:

•
D

ev
el

op
m

en
t o

f h
yb

rid
 a

ds
or

be
nt

.

•
C

ha
ra

ct
er

iz
at

io
n 

of
 th

e 
ad

so
rb

en
t.

•
W

at
er

 p
ur

ifi
ca

tio
n 

an
al

ys
is

 o
f t

he
 a

ds
or

be
nt

.

N
ov

el
 b

an
an

a 
pe

el
/g

ra
ph

en
e 

ox
id

e 
de

riv
ed

 b
io

so
rb

en
t f

or
w

at
er

 p
ur

ifi
ca

tio
n

R
on

g 
W

u,
 M

uh
am

m
ad

 Z
ub

ai
r, 

D
r. 

A
m

an
 U

lla
h

D
ep

ar
tm

en
t o

f A
gr

ic
ul

tu
re

, F
oo

d,
 a

nd
 N

ut
rit

io
na

l S
ci

en
ce

, U
ni

ve
rs

ity
 o

f A
lb

er
ta

Fi
gu

re
 1

:F
TI

R
 o

f b
an

an
a 

pe
el

 p
ow

de
r

St
ru

ct
ur

al
 A

na
ly

si
s

Ex
pe

ct
ed

 O
ut

co
m

es
:

•
Lo

w
 c

os
t a

ds
or

be
nt

•
S

us
ta

in
ab

le
 a

nd
 re

ne
w

ab
le

•
S

in
gl

e 
in

te
gr

at
ed

 te
ch

no
lo

gy

•
E

nv
iro

nm
en

t f
rie

nd
ly

Ta
bl

e 
1:

FT
IR

 a
bs

or
pt

io
n 

ba
nd

s 
of

 b
an

an
a 

pe
el

 p
ow

de
r

•
A

cc
or

di
ng

 to
 U

N
O

, 2
.1

 b
ill

io
n 

pe
op

le
ha

ve
 n

o 
ac

ce
ss

 to
 c

le
an

 w
at

er
.

•
C

on
ve

nt
io

na
l a

pp
ro

ac
he

s 
ar

e 
ve

ry
ex

pe
ns

iv
e.

•
M

or
e 

ef
fic

ie
nt

 a
nd

 lo
w

-c
os

t w
at

er
tre

at
m

en
t t

ec
hn

ol
og

y 
is

 n
ee

de
d.

•
M

or
e 

th
an

 2
00

 m
ill

io
n 

to
ns

 o
f b

an
an

a
pe

el
s 

ar
e 

pr
od

uc
ed

 a
nn

ua
lly

.1

•
B

an
an

a 
pe

el
/G

ra
ph

en
e 

ox
id

e 
ba

se
d

bi
os

or
be

nt
 is

 a
 p

ro
m

is
in

g 
ca

nd
id

at
e 

fo
r

w
at

er
 p

ur
ifi

ca
tio

n.

Fi
gu

re
 2

:T
G

A 
an

al
ys

is
 o

f b
an

an
a 

pe
el

 p
ow

de
r

Su
pp

or
te

d 
B

y:

G
rin

de
d 

an
d 

si
ev

ed
 in

to
 7

5 
µm

 p
ow

de
r.

D
rie

d 
in

 o
ve

n,
 6

0°
C

I w
ou

ld
 li

ke
 to

 th
an

k 
D

r. 
A

m
an

 U
lla

h 
an

d 
M

uh
am

m
ad

 Z
ub

ai
r f

or
w

el
co

m
in

g 
m

e 
in

to
 th

ei
r l

ab
. I

 w
ou

ld
 a

ls
o 

lik
e 

to
 th

an
k 

C
an

ad
a 

S
um

m
er

Jo
bs

 a
nd

 B
et

a 
S

ig
m

a 
P

hi
 fo

r t
he

ir 
sp

on
so

rs
hi

p.

A
ck

no
w

le
dg

em
en

ts

Ll
it

er
at

ur
e 

C
it

ed

R
es

ul
ts

C
on

cl
us

io
ns

1.
A

di
sa

, V
.a

., 
an

d 
E

.n
. O

ke
y.

 “C
ar

bo
hy

dr
at

e 
an

d 
P

ro
te

in
 C

om
po

si
tio

n
of

 B
an

an
a 

P
ul

p 
an

d 
P

ee
l a

s 
In

flu
en

ce
d 

by
 R

ip
en

in
g 

an
d 

M
ol

d
C

on
ta

m
in

at
io

n.
”F

oo
d 

C
he

m
is

try
, v

ol
. 2

5,
 n

o.
 2

, 1
98

7,
 p

p.
 8

5–
91

.

2.
K

er
ep

es
i, 

I.,
 e

t a
l. 

“W
at

er
-S

ol
ub

le
 C

ar
bo

hy
dr

at
es

 in
 D

rie
d

P
la

nt
.”

Jo
ur

na
l o

f A
gr

ic
ul

tu
ra

l a
nd

 F
oo

d 
C

he
m

is
try

, v
ol

. 4
4,

 n
o.

 1
0,

19
96

.

C
ar

bo
hy

dr
at

e 
ex

tr
ac

tio
n2

Fi
lte

r w
ith

W
ha

tm
an

 n
o.

42
2 

tim
es

 H
2O

, 2
 ti

m
es

 E
tO

H
,

30
 m

in
, b

oi
lin

g 
te

m
pe

ra
tu

re
C

en
tri

fu
ge

 a
t

20
00

 R
P

M

B
an

ds
 (c

m
−

1 )
A

ss
ig

nm
en

ts

32
79

O
-H

 s
tre

tc
hi

ng

29
16

 a
nd

 2
84

9
C

-H
 s

tre
tc

hi
ng

 o
f a

lk
an

e

17
28

C
-O

 s
tre

tc
hi

ng
 o

f c
ar

bo
xy

lic
 a

ci
ds

15
92

C
–C

 b
on

d 
of

 d
ie

ne

95
0–

16
00

A
ttr

ib
ut

ed
 to

 e
st

er
, p

ol
ys

ac
ch

ar
id

e 
or

pr
ot

ei
n

88
5

N
-H

 d
ef

or
m

at
io

n 
of

 a
m

in
e

Th
er

m
og

ra
vi

m
et

ric
 A

na
ly

si
s 

(T
G

A
)


