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Preparation and Chara cteriz

ABSTRACT :

In this study, the surface physical characterization, ch
were carried out on maize tassel fibres in order to check the |
process. The moisture content, ash content, apparent density,

maize tassel fiber were carried out and the values gotten were 4.51 %,
4.06 % respectively. The low amount of the aforementioned properties shows that |

exceptional for the use of column adsorption. The surfacf: chcmish*y_l:}f the bio-n
presence of carboxylic groups and lactonic groups present in the material but the p
groups is minimally present; this was shown using Fourier Transform- !nfrargﬂ-:
Boehmn titration showed the number of acidic sites present in the material to be
Brunauer-Emmett-Teller (BET) isotherm was used to find the surface area, pore vol
diameter to be 652.3 m¥/g, 0.4056 cm /g and 2.144 nm respectively. The Iodine num
material was 423.049 which are within the standard range of a standard adsorbent. The re;
that maize tassel fibre is mesoporous and a good material for biosorption process. -

emistry characterization and proxij
the feasibility of the bio-sorbent
particle size and crude p

%, 2.134 %, 0.41 g/m|

Keywords: BET, FT-IR, Maize tassel fibre

1 INTRODUCTION

Maize tassel (known as the male flower) is found
at topmost part of the plant which produces pollen
grains transferred by current of air to fertilize the
female flowers called the silk. One maize tassel
fibre can produce in excess an average of 25 million
pollen grains to fertilize the ear of the corn which
are useful between 1- 4 hr which would detach and
end up covering a distance of 300 m, while the cob
produces not less than 1000 filled seeds. During
seed production, one line of the tassel fibre that
produces pollen grains is sufficient to fertilize 2-3
lines of the female flower in the following
proportion of 1:4 or 1:6 (male: female). Thus, maize
tassel as a natural occurring matter can be utilized to
yield monetary worth of products due to the
presence of bioactive compounds (Duangpapeng et
al., 2018).

The growth cycle of maize is about three to four
wecks after fertilization. During the process of
fertilization the maize tassel plays an important
role. This implies that beyond fertilization the tassel
has no use to the farmer. The farmer cuts it off after
fertilization to ease the part that will yield viable
kemnels (Mamba et al., 2012). _

The maize used in this work is known as (Zea

~mays) which is one of the essential edible grains

globally. The by-products of ma
tassels, cobs, husks, silks ar
percentage of starch and |
utilized for the production o
animals and to manufacture
studies have been carried out o
of maize byproducts such
effective and consistent
retrieve phytochemicals and th
components of the phytochemic:
the treatment of illness. The b
phytochemicals include cardi
effects, anti-aging, an
atherosclerosis, anti-infla
carcinogen which act as antio3
to the health of humans (I

Cellulose, hemicellulose,
components of any lingo-c€
the amounts of each of the con
depend on the time it was p!
the process of extraction
major constituents of a maiz¢
renewable, with a linear ng
The production rate of cell
trillion tons from maize t
unlimited, ecofriendly and
etal., 2005). :
Due to the following
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to expel any sulfur content which may obstruct the
om the hot

test results. The flasks were removed fr
plate and left to cool at room temperature. 100 ml "?f
0.1 N iodine solutions was iransferred with the aid

of a pipet into each flask and the flasks were
stoppered. The contents were shaken briskly for
30seconds and filtered immediately through a sheet
of folded filter paper (Whatman | 10mm) into a
beaker. 20 ml of the filtrate was used to rinsed the
pipet and discarded and the remaining were
collected in clean beakers, 50ml of the filtrate were
transferted into a clean 250-ml Erlenmeyer flask
with the aid of a measuring cylinder. Each of the
filtrate was titrated with standardized 0.1 N sodium
thiosulfate solutions until the solution turns pale
yellow. 2ml of the starch indicator solution were
added and continue the titration with sodium
thiosulfate until one drop produces a colorless
solution. The volume of sodium thiosulfate used for
determination of the amount of iodine adsorbed on
to the carbon (mg/g) was recorded and a blank
iodine was titrated with sodium thiosulphate and a
starch indicator was used until the solution turns
colorless and the volume of sodium thiosulphate
used was recorded. The equation below was used to
determine the iodine number of maize tassel;

FXI:TI'—TJFJ Ci % M;
T xw

lodine number =

4)

Where v 1s the volume of iodine, 7' is the sodium
thiosulphate solution used for titration of the 1odine
solution without maize tassel, 7, is the amount of
sodium thiosulphate used for titration of iodine and
the maize tassel, C, is the concentration of iodine, M,
is the molar weight of iodine and w is the weight of
the maize tassel (Wang et al., 2008).

2.6 Determination of point zero charge

The salt addition approach was done by the
inclusion of same quantity of substrate to a set of
solutions of similar ionic strength at different pH
values. In a series of 50-mL centrifuge tubes, 20.0
mL of 0.1 M NaNO, solution was added to a
weighed sample of 0.1 g of maize tassel and the pH
was altered with 0.1 M HNO, and 0.1 M NaOH to
lieve the appropriate pH rangeof 2,3, 4.5. 6.7
10, and 11 (+ 0.1 pH units). The pH values of
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of the supernatant ir
denoted as pHE. The
plot of ApH (=pHf
were repeated with
set of experiments we
value was recorded

digestion tube v
concentrated Hydh

catalyst. :
temperature of 3.
solution (digest) ¥
poured Into a mea
100ml.10ml of 2%
100ml conical flask .
mixed indicator (Bro
red) and the color
placed under the colle
digested sample W
chamber of the mak|

by 10ml of 40%

(ammonia) was e
condenser of the a
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Crude protein is ca
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concentration of
dilution factor ﬂ_ﬂdz
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. water being treated i S ac
: A C E waste water :
TABLE 1 S DiRAE A os soluble and the
= 3 [ZE becomes :
CHARACTERIZATTION OF MA O erial, Maize tassel cannot b
TASSEL adsorption in an acidic medium
[ Parameter Value soluble in acid. s
Moisture content (V) 4.51
3| The water-soluble ma
Ash content (%) 2,134 dﬂtﬂ]‘]"[‘linﬂd and the resugh]:s\
| — ; is is an essential pt
Apparent density (g/em’) ﬂcﬂ_——__r gbuve.ThIS L ed as s
: because when 1L 15 Us as g
FEE - it should not
i be 423.049 treatment. it's |
lodine number e the results gotten in tab
I : 300 highly soluble but to be use
Particle size (pm) : et
P = LPLL ) has to be modified any sam
{.-:fudi: FmTﬂiﬂ {"‘.-u] 4.{]“ II,I WﬂlCI‘. It was rﬂpoﬂed
e T tiv aize tassel
" Acid soluble matter (%) 79 activated ma ith hi
faster rate and Wi .
Water soluble matter (%o) ST AN D 0 maize tassel.
— 3.2 Surface characterizati

From the table above, it shows that maiz¢ tassel
moisture and ash content are at a low level having
values of4.51% and 2.134% respectively.

According to Ekpete et al., (2017) the presence of
low amount of moisture and ash content present n
adsorbent materials shows that the density of the
particles are small and it would be a remarkable
unprocessed material for adsorption purposes in a
fixed bed or column reactor. The lower the moisture
and ash value the greater the adsorbents and the
value should be within the ranges of 1-20 % hereby
making maize tassel a viable sorbent for the
extraction of pollutants from waste water.

The apparent density is a vital physical parameter
which evaluates the filterability of a sorbent
material because the amount of carbon present in a
filter of given solids can be determined by the
amount of treated liquid retained by the filter cake.
The apparent density of the adsorbent material has
an effect on adsorption per unit volume but does not
affect the efficiency of measured in adsorption per
unit weight. If the density of the material is high
smalll amount of the sample is sufficient fﬂ;.
carrying out adsorption studies (Ekpete and
Horsfall, 2011).

From table 1 above the apparent i _
tasselis 0.41g/ml. 7 density of maize

The acid soluble matter is vital because when the

€D

lodine number 15 Us
evaluating the surface
ambient temperature cor
the porosity and ad
materials. The increase 1
atoms has been attribute
cnormous micro-pores
immense possibility of ¢z
adsorbent materials to hay
as a result of the increase.
(Ekpete et al., 2017). .

As observed in the table at
for maize tassel is 423.04
large micro-pores thereby |
area which is a necessity for

capability of adsorbing
table 3 below shows the
and pore volume on the
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Pore Pore size
volume (nm)
(em’/g)

0.4056 2144 |
B

of zero charge is an essential measurabe
of any sorbent material. They are pH
j;ich the surface charge components sum
er given conditions such as temperature,
and composition which implies equal
of positive and negative charges. At pH
point zero charge the sorbent material is
charged which implies the material wil|
ons while at pH values above the point
ge the sorbent material is negatively
hich results to the material adsorbing

int zero charge values might aid in the
material for the removal of pollutants
ents. Sorbent materials that have low
charge would be appropriate to remove
that  possess positive ions, while
with high PZC values would be best to
ive ions (Bakatula et al., 2017). ,

gotten from the (plots of ApH vs pHi)
salt addition technique at both ionic
f(0.05 and 0.1M of NaNO,) were done
and the average was taken are

din figure 3.1 below:

ange in Final pH and Initial
tial pH for maize tassel

| .

In {?*05 M NaNO,, the point zero charge values of
maize tassel was 6.8. When the jonic strength was
Increased to 0.1 M, the point zero charge reduced

to 6]6 with a minor decrease of PZC (0.2 pH
unit).

According to Sillerova ef a/., (2013) the point
zero charge of peat and sawdust using the same
lonic strength and same salts as stated above were
3428426 respectively,

Studies carried out by Cristiano et al,, (2011)
yielded point zero charge of 7.2 using the salt

addition method with ionic strength of 0.01- 0.00]
MNaClo,.

3.2 Surface chemistry characterization

Boehm's method gives a semi-quantitative degree
of surface functionalities since the chemical groups
are more difficult and are shown in Bochm
titrations. With NaHCO,, Na,CO,, NaOH, and HC]
assumed to be neutralizing carboxylic groups.
lactonic and carboxylic groups, lactonic.
carboxylic, and phenolic groups, and all basic
groups, the nominal observation of the values
showed that there was no much change existing
between the carbon samples when the acidic sites
are taken into consideration. The table 3 below
shows the oxygen functional groups of maize tasscl
plant below;

TABLE 3t THE OXYGEN FUNCTIONAL GROUPS OF
MAILZE TASSEL

Groups ! Maize Tassel (mmol/s) il
Carboxyl 0.9 , l
Lactones 06
Phenols -0.66 .,

Total non-carborny| 084 |

The oxygen containing groups were analyzed and
evaluated with the aid of FT-IR. Due to the
distinctive property of absorbing energy from the
different bonds in each group, FTIR spectra
discloses the specific surface functional groups on
the maize tassel fibre (Ismadjieral , 2010)

“The affirmations of the chemical structures of
maize tassel fibers were gotten from FT.IR
ana!:.rsis. The composition changes observed for
maize tassel fibers are shown in figure 2 below

€D



2019 CONFERENCE
BOOK OF PROCEEDING

H
; .- |
id P g i sy B
EF JHE e nm =Y ey |
i_' |
. |
F] J
y el o
,.{,'M?:"—';? o =)
W T
Figure 2: FT-IR spectrum of matze tassel
TABLE 4:
THE BONDS PRESENT IN MAIZE 'I'aiSEl._FIERE
 Transmittance Maize tassel Bonds indicative
peaks (cm') T ) e
67.907 3272 Carboxylic and
alcohol stretching
vibration
G5, 803 20233 Alkanes
stretching
vihration
72,964 2855.1 Alkanes
stretching
vibration
6d.223 1625.1 Alkenes (CH2)
bending
vibrations
Bh.477- 63428 1241.2- Alkyl, Aryl or
11517 Ether stretching

vibration

The spectrum shows the presence of hydroxyl,
carbonyl, ether groups, and absorbed water in the
maize tassel fiber which can be bonded with cations
easily (Zvinowanda et al., 2008).

As shown in the Figure 2 above, the
hemicellulose intensity of the peak appeared at
around 1730 and 1240cm ' in the maize tassel which
is imagreementto Obietal, (2014).

The functional groups present in maize tassel
fiber presented in figure 2 above indicates strong
bonds between 3272 and 2922 em’ attributed to
carboxylic groups, alcohol, alkanes or Amine
groups (LR Spectrum table and chart, n.d).

The two bands at 2855.1 and 1625.1 em” were
ascribed to the alkanes and alkenes groups
respectively while the band at 1625.1 ¢m! Whicﬁ
was u;‘.&;i.gncd to stretching of carbonyl group. This
work is in agreement with the reports of Mwanei :;:
al., (2012). >
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4.0 Conclusion

Adsorption is reliant on material ¢ |
such as surface area, particle size ang nuh-‘q'”""'ftts
carbon atoms present, In Ak Mber ¢ |
characterization was carried out on ma'izat“d?.
fibre and the results of the BET and [og; ¢

|
: : ing
indicate that maize tassel fibre is mesop, Nk,

good material for bio-sorption process, TI'T:i ang
from this study have shown the prospects of esults
tassel to be used as a low-cost and Eﬁmﬁv??zt
sorbent for the removal of contaminants, Fun;;
studies on the application of the material wil] 1.,

the extent of removal based on the adsorbeny dns:ai
and concentration of the sorbate. Thys tE:
permissible limits from environmental wastewaier
can be identified. The ﬂffectivenﬁs_ofthe_a%[
can enhance the safety of industrial extent befy,
the discharge of industrial effluents into wae

bodies.
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