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*Iliya, E.B. and Ibrahim, A. A.
*Department of Polymer and Textile Engineering, Ahmadu Bello University, Zaria, Nigeria.

*E-mail: ebiliya3@gmail.com, Tel. : +234 818 700 7057

ABSTRACT
The causes, frequency and duration of each type of stoppage during weaving was studied for each loom in a
typical medium-scale Textile manufacturing outfit. All operations performed and their duration during
repair before the loom was restarted was noted. For 20 weaving machines, a total of 3199 stoppages were
recorded in 24hrs which took a whopping 24,244 minutes to rectify. This is the equivalent of 404.07 hrs or
16.84 days. The loss in productivity is similar to stopping one machine for 16.84 days or 17 machines for
approximately one day. These stoppages arose mainly from poor quality of raw materials, maintenance
habits as well as employees’ attitude to work. A mathematical model for monitoring and control of weaving
activities was formulated.

Keywords: machine, stoppage, frequency, duration, maintenance, raw materials, employees.

INTRODUCTION
Stoppages in any manufacturing outfit refer to a
situation where a machine stops by itself or is
stopped. A machine may stop automatically
when an operation it coordinates is either
completed or fails to be concluded successfully.
In the latter case, allowing the machine to
continue running may cause damage to either the
material in process, the machine itself or both.
Alternatively, the machine can be stopped
manually in order to prevent, limit or stop any
form of damage (Ormerod, 1979; Enrick, 1990)
for the same reasons.

Generally, stoppages are usually associated with
faults (either in the material being processed, the
machine or both) or the completion of an
operation or process (Ormerod, 1979; 2002).  In
the former case, the fault has to be identified and
rectified before restarting the machine; the time
taken to carry out these remedial activities is

very important to any time–dependent
manufacturing establishment.

This is significantly more highlighted when we
consider several other types of fault that can
cause stoppages during the same processing
operation (Iliya, 2007). The typical case studied
here is the weaving section of a medium-scale
textile mill operating 3, 8–hour shifts per day,
specialized in producing Baby shawls.

EXPERIMENTAL

Materials
Two types of yarns were used – 24 tex 100%
acrylic and 10/11 c.c. (singles) and 22/24 c.c.
(doubled) 100% cotton.
The operator–to–machines ratio is 1:2.

Methods
An inventory was taken of the machines used in
this section. The details are as shown in Table 1.

TABLE 1: Details of Weaving Machines in this Section.
EQUIPMENT TYPE MODEL

(Year)
WIDTH

(cm)
SPEED

(picks/min)
TOTAL No.

in use
Saurer Loom Rigid Rapier 1978 260.0 180.0 6
Vamatex 201 Flexible

Rapier
1979 260.0 180.0 4

Vamatex C401 Flexible
Rapier

1979 320.0 220.0 4

Vamatex S401 Flexible
Rapier

1979 350.0 340.0 6
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For each stoppage, the time taken to rectify the
fault and start the machine again was measured.
The following procedures were observed where
applicable:
- Average delay time;
- time required to identify the type of fault;
- average warp repair time;
- average weft repair time;
- number of yarns involved;
- average repair time for mechanical faults;
- average repair time for electrical faults;
- number of machines involved.

Faults that Cause Stoppages
The following frequently occurring faults were
observed:
1. Weft Break: When the weft yarn breaks

anywhere from the package on one side of
the machine through the shed to the other
side.

2. Warp Break: When the warp yarn breaks
during weaving.  Sometimes several threads
break at the same time (multiple warp
break).

3. Mechanical Fault: A faulty part or
component on the machine can cause faulty
operation or even prevent it from
functioning e.g. a situation where the taker
head of the rapier fails to grip the weft yarn
or when the shedding mechanism exerts too
much tension and causes warp breakage.

4. Electrical Fault: This usually arises from
faulty or bad electrical/electronic
component(s) in the machine and can affect
the efficiency of its operation or even render
it inoperative.

5. Beam Change: This occurs when the
weaver’s beam is exhausted and is being
replaced.

6. Quality Change/Knotting: This occurs
when a weave design is changed. It usually

requires replacing the punch card with the
appropriate one. The new design may
require changing the warp yarn linear
density and this implies replacing the whole
weaver’s beam, drawing-in, denting and
beam-knotting or tying-in.

7. Power Failure: This includes both power
outage and low voltage from the municipal
supply, power fluctuations (which can also
cause machine stoppage) as well as
changing from one power source to another.

8. No Weaver: This is when there is no
operative to man the loom.

9. Skill and Commitment of Operative:
Skilled operative reduce the duration of
stoppage by effecting repairs quickly and
efficiently.  A committed operative ensures
that the machines are always running.

Each loom was observed for 24 hours and the
data obtained are shown on Table 2 and 3.

Model for Calculating Duration of Stoppage

A model for calculating the duration of each
stoppage for each machine and even the whole
mill can be proposed.
Let

D = duration of stoppage,
l = average delay time,
m1 = average warp repair time including

restarting,
m2 = average weft repair time including

restarting,
n = number of yarns involved,
mc= average repair time for mechanical faults,
me = average repair time for electrical faults,
k = number of machines,
s = time required to identify the type of fault.

In an ideal case, the following relations are valid.
Cause of stoppage Duration of stoppage (mins)

i. Warp Break (l + s + nm1)k
ii. Weft Break (l + s + nm2)k
iii. Mechanical Fault (l + s + mc)k
iv. Electrical Fault (l + s + me)k
v. Beam Change (l + t0 + tr + ti) if weave is the same,

and (l + t0 + tr + td + tc + de), if the weave is changed..
where:
t0 = Beam doffing time
tr = Beam Replacement time
t1 = Tying-in time
td = Drawing-in time
de = Denting time
tc = Punch card changing time (where applicable).
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TABLE 2:  Frequency of Stoppages (3 Shifts)
Type of
Machine

Loom
No.

Warp
Break

Multiple
Warp
Break

Weft
Break

Mechanical
Fault

Electrical
Fault

Beam
change/

Knotting

Quality
Change

No
Weaver

Power
Failure

Total
Stoppage

Saurer

1 48 3 96 3 6 156
4 45 48 15 108
5 18 6 15 3 42
6 123 9 141 9 282
7 24 3 84 24 135
8 45 30 21 96

Total 303 15 405 15 3 78 819

Vamatex
201

13 50 7 144 6 4 1 212
14 41 4 171 1 5 223
15 51 8 142 201
16 55 8 127 1 191

Total 197 27 584 6 1 9 2 827

Vamatex
C 401

17 50 10 19 3 3 85
18 51 12 93 12 2 1 171
19 123 10 81 2 1 3 219
20 13 7 21 15 2 58

Total 237 39 214 5 27 2 1 9 533

Vamatex S
401

21 65 3 138 10 1 217
22 116 4 160 280
23 66 10 69 1 1 1 4 152
24 134 13 104 4 255
25 14 14 14 1 46
26 41 24 1 70

Total 436 30 509 14 11 4 1 8 1020
Grand
Total

1173 111 1712 40 42 6 2 104 2 3199
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TABLE 3: Duration of Stoppages forthe various faults in 3 shifts (min.)
Type of
Machine

Loom
No.

Warp
Break

Multiple
Warp
Break

Weft
Break

Mechanical
Fault

Electrical
Faults

Beam
change/

Knottings

Quality
Changes

No
Weaver

Power
Failures

Delay
Time

Total
Stoppages

Saurer

1 282 66 246 180 333 270 1377
4 255 177 852 126 1300
5 195 69 87 131 132 1314
6 420 105 246 249 78 1098
7 126 24 270 792 147 1359
8 108 153 924 90 1275

Total 1386 195 1161 87 180 3281 843 7723

Vamatex
201

13 232 148 336 65 213 4 141 1140
14 217 35 431 47 296 257 1283
15 228 67 228 136 659
16 373 157 300 4 221 1055

Total 1050 407 1295 65 47 509 8 755 4137

Vamatex
C 401

17 367 223 62 72 411 154 1290
18 204 183 259 278 103 33 163 1223
19 564 93 178 72 60 146 178 1291
20 41 135 46 926 103 27 1278

Total 1176 634 545 144 1204 103 60 693 522 5082

Vamatex S
401

21 274 34 237 555 85 80 1265
22 488 27 335 268 1118
23 539 106 157 27 85 85 112 196 1221
24 532 31 195 178 196 1098
25 126 88 14 168 1014 130 1358
26 198 38 59 1 720 58 1242

Total 2157 236 1071 14 583 339 85 2024 928 7302
Grand
Total

5769 1472 4072 310 2014 442 145 6507 8 3048 24244
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vi. No weaver

If z = time lost in the absence of an operative, k
= operator’s efficiency and D = total time lost in
repairs, then

For any stoppage, machine down time,

M =
= z + kD (mins) (in a day)

8 x 3 x 60 (mins)

Hence, percent useful time left,

T% = (l – M) x 100%.

The value M, for any machine can therefore be
calculated by adding all the applicable stoppages
and dividing by the time under consideration.

DISCUSSION
The results obtained are not only interesting but
shocking.  In Table 4, for the six Saurer looms,
there were 819 stoppages in just 24 hours which
took a whopping 7723.0 minutes to rectify.  This
is equivalent to 128.72 hours or 5.36 days.

It is similar to stopping a machine for 5.36 days
or 5 machines for one day (remember, we are
considering only six machines here! ). When this
is translated into production figures and lost
income, it is quite alarming ( Hanby,1966;
Enrick, 1990; Iliya et al,2008). A similar trend is
followed by the next four Vamatex 201 – 827
stoppages which took 4137.0 minutes to correct,
equivalent to 68.95 hours or 2.87 days.

The next four Vamatex C401 had 533 stoppages
that required 5082.0 minutes equivalent to 84.70
hours or 3.53 days. The next six had 1020
stoppages that lasted 7302.0 minutes or 121.70
hours (5.1 days).  When all these losses are
added together, the waste is quite significant.
This section of the mill had 3,199 stoppages
which took a total of 24,244 minutes to rectify,
the equivalent of 404.07 hrs or 16.84 days in just
24 hrs.

From Table 2, it appears most stoppages are
caused by weft and warp breakages. The quality
of these yarns must therefore be investigated and
monitored. The picking mechanism should also
be maintained properly and regularly. An
interesting activity can be observed in Table 3 in
the column ‘delay time’. It directly expresses the
human contribution to the stoppages and gives
an idea of the attitude of workers in this factory.

TABLE 4:  How stoppages relate with time
TYPE OF LOOM AND

NO. STUDIED
TOTAL NO. OF

STOPPAGES
TOTAL DURATION OF

STOPPAGES (mins).
EQUIVALENT IN
HOURS (DAYS)

Saurer (6) 819 7723.0 128.72 (5.36 days)
Vamatex  201 (4) 827 4137.0 68.95 (2.87 days)
Vamatex C401 (4) 533 5082.0 84.70 (3.53 days)
Vamatex S 401 (6) 1020 7302.0 121.70 (5.1 days)

CONCLUSION
It is obvious that this enterprise is experiencing a
lot of stoppages which amount to huge losses.
They can be attributed to the machine conditions
(maintenance habits and obsolescence), the
quality of the raw materials (warp and weft
yarns) and the skill and commitment of the
workers. These must be addressed quickly but
meticulously.  The workers must be sensitized,
encouraged, trained and motivated to be
committed to their work, reduce delay time and
increase their speed at work.
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ABSTRACT
The sources and pattern of supply of electrical energy in a typical medium-scale Textile manufacturing outfit
was studied over three months. The frequency of power failure from municipal supply was 408, amounting
to 929.64hrs power outage. Low voltage was recorded 98times totaling 156hrs. Much of these hours were
covered by in-house supply. Comparison of rated and actual power consumption/annum showed the actual
higher by 115.9 %. Stand-by generators, which supplied 49.57 % of the total energy consumed/annum,
guzzled 52,110 litres of diesel and 42,240 litres of heavy-duty engine oil. Added to these are the costs of
personnel running the four giant generators, lost production during power-source change-overs and other
salient costs. Altogether, irregular municipal power supply and energy mismanagement amounted to losses
running into millions of money units.

Keywords: Electricity, Diesel, Engine oil, Voltage, Consumption, Cost, Municipal.

INTRODUCTION
Processing plants derive their energy from two
main sources -combustion of fossil fuels to
produce heat energy and electric energy.

In the textile industry, energy is used mainly to
drive machine elements, light heat and cool. Some
companies use electricity to achieve all that while
others augment this source with fuel energy
sources especially for heating and burning
purposes, such as steam generation, singeing,
drying, curing and other heat-assisted processes
such as dyeing, printing and other finishing
operations [1,2, 4].

To utilize the most viable options of energy
supply, it is often instructive to carry out a
comprehensive energy supply inquiry right from
inception and to sustain a regular energy audit
program. This should answer crucial questions like
availability at plant location (e.g. municipal
supply), regularity, reliability, cost; is it a constant,
standard voltage? This should then be weighed
against full generation of electric power
requirements. Alternatively, where two sources of
energy are to be utilized, it is prudent to establish
the optimal mix ratios.

The ability and capacity to supply constant/regular
power in Nigeria has been degenerating steadily
over the years, leading to the closure of most low-
medium scale outfits and the epileptic operation of
others. This necessitated a closer examination of
the problems caused by irregular power supply and
low voltages.

MATERIALS AND METHODS
An inventory was taken of the facilities that need
electricity to run – their names (type of
equipment/appliance), the number in use, rated
power consumption [3,5,7]. Details are as shown
in Table 1.

Table 1:*Facilities available
S/No. Machine type Rated power

consumption/hr
(KWH)

1 Weaving
machines x 64

62.4

2 Auto cooker 7.45
3 Weaving room

light
7.64

4. Main office and
residential
quarters

100.0

5. Heater pump and
hydrant pump

59.0

6. Twisting machine 101.5
7. Spinning room 15.8
8. Sizing machine 18.4
9. Mangle hot flue

stenter
122.4

10. Finishing
preparation

38.5

11. Boilers x 2 75.9

* Ratings are based on information supplied by the
company. Information about models and year of
manufacture are restricted as requested.
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TIME MEASURING DEVICE
A simple device was fabricated on the power
supply board in the switch room. It consists of an
electromagnet, a flip key, a battery and clock. On
power outage, the key is disengaged by the magnet
so that it bridges a circuit which starts a stop clock.
When power is restored, the electromagnet attracts
the key, thus breaking the clock circuit. The
duration of each outage was read on the clock and
are as shown in table 2.

Table 2: Frequency of power failure
Month No. of

outages
Duration

(hrs)
August 156 254.88
September 130 289.75
October 122 385.01
Total 408 929.64

Table 3:  Low voltage
Month No. of

outages
Duration

(hrs)
August 23 81.60
September 39 12.30
October 36 62.10
Total 98 256.00

Table 4: Alternative 3-phase power supply
S/N Generator type Rating
1. Dorman 187.5KVA, 400.230V,

1500rpm/50Hz
2. Dorman 250KVA, 380/440V,

1500rpm/50Hz
3. Dale x 2 214V, 415/250V,

1500rpm/50Hz

RESULTS

Power Supply
The factory operates 3, 8-hour shifts daily.
From records, average power consumption per 8-
hr shift = 10,520.0KWhr
Assuming constant supply, the municipal source
would have provided

24 x 365 = 8,760.00hrs service/year

but there was power outages and low voltage
supplies which were taken care of by generators.

Therefore, total no. of hrs from municipal supply =
hrs/annum - (hrs of outages + hrs of low
voltage)/annum x 4 (since there are four 3-months
per year):

8,760hrs - (1,085.64x4)hrs = 4,417.44hrs

This accounts for 50.43% of the total period of
power requirement [4,6].

Cost of power = average power
consumption/hr x 4,017.6hrs x cost /unit
= (10,520.0)/8 x 4,417.44 x 62(current
price/unit) = N 360,153,883.00 - (1)

This must be paid to the service provider.
a. If there had been constant supply

throughout the year,

Cost of power =  62760,8
8

520,10

N714,202,800.0

b. The rated power consumption of all
the machines, including lighting the
buildings = 608.99KWhr

For the period of supply under
consideration,

Rated cost of electricity = average
rated/hr x 4,017.6 x 4

608.99 x 4417.44 x 62 =
N166,790,961.0

c. Generators
Total no. of hours put in by 4
generators/year = (period of outages +
period of low voltage) x 4.
= (929.64 + 156.00) x 4 = 4,342.56 hrs

This accounts for 49.57 % of the total
period of power requirement, and must be
sourced from generators..

Fuel consumption/generator/8hr shift = 48
litres

At any time of power outage or low
voltage, 2 generators are on-line.
Total consumption/annum = no. of hrs of
supply/year x fuel consumption/generator
x no. of generators.
= ((4,34256) x 48/8 x 2 = 52,110.72 litres
of Diesel fuel

Cost @ N220/litre = N11,464,358.40
Average no. of services/year = 192
Volume of engine oil consumed/service =

220litres

Total volume of engine oil required/year =
220 x 192 = 42,240.0 litres

Cost @ N 280/litre = N11,827,200.0
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Direct cost of fuel + engine oil =
N23,291,558.40 - (2)

Indirect costs/year (N)
Labour charges 660,000.0

Spare parts 12,342,400.0
Grease (100kg) 61,680.0
Sub-Total 13,064,080.0 - - (3)

Total cost of running the generators = (2) + (3)
= N36,355,638.40

d. If the company had engaged in full
generation of its electric power
requirements using generators, the
estimated cost will be

Diesel consumption/shift/generator x
no. of gens. in use x shifts/day x 365
= 48 x 2 x 3 x 365 = 105,120 litres and
this will cost N23,126,400.0 - - (4)

Therefore, total cost of using
generators = cost of (diesel + engine
oil + indirect)

That is (4) + (11,827,200.0) + (3) = N
48,017,680.0

e. The actual cost of power the company
contends with is that from the
municipal (1) and that of running the
generators (2) + (3). i.e.

N360,153,883.0 + N36,355,638.40
= N396,509,521
This does not include the cost of
purchasing and installing the
generators.

DISCUSSION
The analysis has evaluated six different costs: The
rated (166.8M), the cost of power supplied by the
service provider for the year (360.1M), the cost of
power if the supply was regular (714.2M), the cost
of running the generators as back-up (36.4M) and
what it would cost the company if it chose to fully
generate its power requirements (48.0M). It also
calculated the actual cost by supplementing
municipal supply with generators (36.4M).

The actual consumption is more than twice the
rated. It is about half what it would cost if the
municipal supply had been regular (714.2M). This
means the current tariff is too high, and can knock
out most businesses. Government should,
therefore, intervene in the interest of
entrepreneurial vibrancy and reducing
unemployment.

CONCLUSION
From the foregoing analysis, it is obvious that
irregular municipal power supply is costing the
company millions, in addition to production
interruptions and other inconveniences.

Further, it appears there are huge energy
losses along the line.

The vast differentials can be attributed to
epileptic supply, machine depreciation, poor
maintenance and improper attention being paid to
energy management [1,2].

It is recommended that a skilled energy
management unit be constituted or contracted,
which should be concerned with monitoring,
control and general management of energy supply
and consumption. The unit should also be
constantly retrained on modern energy auditing
techniques and policies in order to bring the bills
down to tolerable levels.
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ABSTRACT
The study investigated the influence of selected mordants and mordanting techniques on dyeing of cellulosic
fabric with natural flavonoid dye extracted from onion outer scale. It was an effort to utilize the waste
material in an efficient manner which could minimize the cost of dyeing. Aqueous extraction technique was
used for the dye extraction. The selected mordants used are alum, potassium dichromate, ferrous sulphate
and a mango bark. The three mordanting techniques which includes, chrome mordant process, metachrome
process and after-chrome process were adopted. The dye obtained was characterized by colour, melting
point, pH, UV-visible and Fourier Transform Infra-red (FTIR) spectrophotometry. The dye was applied on
cotton cellulose and the results obtained show multiple colours owing to different mordants used. In all
cases, after-chrome process gave the best colour characteristics with the most brilliant colours on fabrics
and good colour fastness with all mordants.

Keywords: Mordants, Flavonoid, Aqueous, Spectrophotometry and Colours
.
INTRODUCTION
Textile dyeing industry at present uses excessive
amount of synthetic dyes to meet the required
colouration of global consumption of textiles due
to cheaper prices, wider range of bright shades,
and considerably improved fastness properties in
comparison to natural dyes (El-Nagar et al., 2005;
Iqbal et al., 2008). However, the production of
these synthetic dyes is dependent on
petrochemical source, and some of these dyes
contain carcinogenic amines (Hunger, 2003). The
application of such dyes causes serious health
hazards and influences negatively the eco-balance
of nature (Bruna and Maria, 2013; Goodarzian
and Ekrami, 2010; Jothi, 2008).

Recently, dyes and colours of natural origin are
gaining worldwide recognition as substitute for
synthetic dyes in textile manufacture, for
colouring of food products, cosmetics and
pharmaceutical products (Nilani et al., 2008). This
renewed interest in the use of natural dyes is
primarily due to increase health concern of many
of the synthetic dyes because of their toxic nature
and adverse environmental impacts.

Natural dyes comprise those colorants (dyes and
pigments) that are obtained from animal,

vegetable or mineral matter without chemical
processing (Siva, 2007). They are indeed eco-
friendly and exhibit better biodegradability with
higher environment compatibility (Shahid et al.,
2013; Guesmi et al., 2012).Natural dyes are
mostly non-substantive and must be applied on
textile material with the help of mordants, usually
a metallic salt, having affinity for both colouring
matter and substrate (Prabu and Bhute,
2012).Metal ions of mordants act as electron
acceptors for electron donors to form co-
ordination bonds with the dye molecules, making
them insoluble in water (Mongkholrattanasit et
al., 2011). This leads to improve dye uptake and
retention, which results in a greater depth of shade
and colour fastness properties. Common mordants
are alum, chrome, stannous chloride, copper
sulphate, ferrous sulphate, and so forth (Kulkarni
et al., 2011).

In the present study, we have selected onion outer
scale (Alliumcepa) as a source of Quercetin, a
natural flavonoid dye (Mongkholrattansit et al.,
2012) which exhibits anti-carcinogenic,
antioxidant and good dyeing properties due to its
auxochrome (-OH group) and other chromogen
present in the structure (Kavak and Onal, 2010;
Patilet al., 1999). The structure of the colouring
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pigment in onion outer skin (Quercetin) is shown
in Figure 1.

OOH

OH

OH

OH

O

OH

Figure 1: Structure of the colouring pigment
(Quercetin) in onion outer scale.

MATERIALS AND METHODS

Materials
Red onion skin was gotten from Danmagaji
market, Zaria; while the mineral mordants and
mango bark were collected from NARICT
chemical store and farm respectively. A desized,
scoured and bleached plain weave cotton fabric
was obtained from African Textile Manufacturers,
Kano.

Extraction
The onion skins were dried under direct sunlight
until constant weight was achieved and ground
into small pieces with the help of pestle and
mortal. The wastages were removed using a fine
strainer and the final weight was taken. The
colour component was extracted from the skins in
aqueous extraction process. This was achieved by
extracting fixed quantity of crushed skins under
pH 5 with a material to liquor ratio of 1 : 10
(weight of crushed skins in g : amount of water in
mL) at boil for 60 min. In each process of
extraction, the mixture was cooled down and
finally the dye extracts were filtered accurately.
Similar procedure was adopted for the extraction
of mango bark which was used as mordant.

Dyeing procedure
The dye extract was applied to cotton fabric with
mordant and without mordant under identical
conditions. Control dyeing (i.e. without mordant)
was performed to assess the affinity between the
dye and the fibre.

Control dyeing (without mordant):1g of the
pre-treated cotton fabric was dyed using the onion
outer skin dye. Control dyeing was carried out
without mordant. Dyeing was conducted at a
material to liquor ratio of 1:50 using a shade of
5% on the weight of fabric (o.w.f.). The dyeing
temperature was raised by 2.50°C/min and dyeing
was carried out at 85°C for 1 hour in standard
laboratory dye master. After half of the dyeing
time, 3 g/l sodium sulphate (Na2SO4) was added

as an exhausting agent. At the end of the dyeing
time, the samples were removed, washed and
dried.

Mordanting
Three mordanting techniques which include;
chrome mordant process, metachrome process and
after-chrome process were adopted. It is worthy of
note that all the mordants were used separately in
other to assess which of them has a better results.

Chrome mordant process: Fabrics were
mordanted separately using 5% o.w.f prior to
dyeing. It was carried out at 60oC for 30 minutes
with material to liquor ratio of 1:40.

Metachrome proess: In this method, the cotton
fabric was treated with both the dye and the
mordant simultaneously using 5% o.w.f. at 60oC
for 30 minutes with material to liquor ratio of
1:40.

After-chrome process: The fabrics in this case
were dyed after which the dyed samples were
taken out of the dye bath at the expiration of the
dyeing time. The samples were squeezed and then
treated with 5% o.w.f. of the mordants using
liquor ratio of 1:40 at 60oC for 30 minutes
(Chandramohan et al., 2012).

At the end of the dyeing process, the samples
were washed with water and then dried in open
air. Finally the dyed samples were soaped with
2g/L soap solution at 50oC for 10 min, followed
by rinsing and drying under the sun (Kumerasanet
al., 2011).

UV/Visible spectrophotometry
The UV/visible spectra of the dye specimen were
recorded with the Pye unicam 5625 UV/visible
spectrophotometer.

Fourier Transform Infrared
spectrophotometry (FTIR)
The FTIR spectrum of the dye was measured in
order to determine the functional groups present
in the dye. This was done using KBr on Carry 630
FTIR Spectrophotometer.

Melting point determination
Small quantity of the concentrated dye was placed
in the capillary tube used for melting point
determination. The temperature was raised
gradually and observed keenly until it starts
melting. This was recorded as the melting point of
the dye.
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Determination of dye exhaustion
Before dyeing, the dye solution from the dye bath
was taken and the optical density was determined
using UV spectrophotometer and the result
obtained was taken as OD1and after dyeing, the
fabric was removed from the dye bath and the
solution was left to cool after which part of it was
taken and the optical density determined to give
OD2. Percentage (%) exhaustion value was
calculated as follows:

Percentage exhaustion =
. .. × 100

where O.D1 = optical density of the dye before
dyeing. O.D2 = optical density of the dye after
dyeing.

Evaluation of colour fastness properties
Wash fastness of the dyed samples were tested
according to ISO 105-CO3 test method. The
samples were washed in standard soap solution at
60°C for 30 min., keeping material to liquor ratio

at 1:50. Dry and wet rubbing fastness of the
dyeings was tested according to ISO 105-X12 test
method using crock meter. Light fastness was
tested according to ISO 105-BO2 test method.
The dyed fabrics were exposed to xenon arc lamp
for 48 hours alongside the blue wool standard
fabrics at standard testing conditions. The fastness
was assessed by comparing the fading of the
specimen with that of blue wool standard (Anon,
1990).

RESULTS AND DISCUSSION
Physical characteristics of the dye
The physical characteristics of the dye are
displayed in Table 1. It is seen from the table that
the colour of the dye is brownish red with fine
sticky texture when concentrated. The pH of the
dye was found to be 5.90 which indicate acidity.
The dye when concentrated was sparingly soluble
in cold water and readily soluble in hot water with
melting point of about 194 - 196°C.Table 1:

Table 1: Physical characteristics of onion dye extract
Dye plant Yield (%) λmax pH M.pt Colour of

aqueous
extract

Solubility

Cold water Hot water

Onion
scale

22.45 372 nm 5.90 194 - 196 Brownish
red

Sparingly
soluble

Readily
soluble

Dyeing behavior of the extract
The onion extract was found to have little
substantivity for cotton fabrics when applied
without mordant. The substantivity was however
improved when mordants were applied in the
dyeing process. However, the dye uptake was
found to be better off in after-chrome process as it
was observed in the shade obtained after the
dyeing and mordanting process.

Influence of mordants and mordanting
techniques on dye-ability of the substrate
Mordants play very important role in the
substantivity of coloured fabrics dyed with natural
dyes. The mordants used in this case gave varying
shades. Better colour strength results are
dependent on the metal salt used (Kamelet al.,
2009). The strong co-ordination tendency of iron
enhances the interaction between the fibre and the
dye, resulting in high dye uptake (Jothi, 2008). In
contrast, aluminum salts formed weak
coordination complexes with the dyes. This tends
to form quite strong bonds with the dye molecule
rather than with the fibre (Cotton and Wilkinson,
1972). Thus, they covered the dye and reduce its
interaction with the fibre. This therefore could

result in low colour strength when compared with
that of ferrous sulphate mordant.

It was observed that after-chromeprocess gave rise
to the highest colour strength and dye uptake in
comparison with metachrome and chrome
mordant process. This is seen from the deeper
shade exhibited by the substrate dyed by after-
chrome process. It is believed that in metachrome
process, the onion dye molecules and the mordant
may have formed insoluble co-ordination
compounds and thus precipitated from dyeing
bath, resulting in the decrease of effective dye
uptake and colour strength while in the case of
chrome mordant process, the mordant ions
absorbed on the fibres could desorbed from the
fibres and form insoluble co-ordination
compounds with the onion dye molecules. This
also could be the reason for the lower dye uptake
and colour strength, cum, lighter shade of the
dyed substrate. This is in agreement with the
findings of (Kulkarniet al., 2011).

Results of dye exhaustion
The results of dye exhaustion of onion outer scale
on cotton fabrics are shown in Table 3. It was
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seen that cotton fabric dyed without mordant
showed the least exhaustion. However, on
application of mordants, the dye exhaustion
improved greatly with ferrous sulphate showing
the best exhaustion on cotton fabrics.

Table 3: Maximum exhaustion of onion scale
dyed cotton fabrics
Fabric dyed with onion
scale

Dye Exhaustion
(%)

Cotton without mordant 48
Cotton afterchromed with
mango bark

54

Cotton afterchromed with
alum

65

Cotton afterchromed with
potassium dichromate

80

Cotton afterchromed with
ferrous sulphate

84

Infra-red spectra of the dye
The extract shows a strong signal corresponding
to the aliphatic -C-H stretch around 2958 cm-1. A
wide band from -OH group was manifested in the
range of 3421 cm-1 and this may be due to the
presence of phenols in the extracted dye.
Absorptions also exist in the regions of 1624 cm-1

for the C=O group which may be due to the
presence of carboxylic acids. The absorptions at
1070 cm-1 may indicate the presence of C-O group
of alcohols and esters. This is in agreement with
the findings of (Osabohien, 2009).

Wash fastness
The results of wash, rubbing and light fastness of
the dyed cotton fabrics are shown in Table 4.The
unmordanted dyed fabrics showed colour change
rating of 3 which is fairly good. This can be
attributed to affinity of the colouring component
through the intermolecular H-bonding and van der
Waals forces. On application of mordants, varying
shades of colour were obtained and the colour
change ratings were found to be within 4 to 5. A
rating of 5 (excellent) was found when Ferrous
sulphate was used in after-chrome process and
this can be as a result of strong co-ordination
tendency of iron which enhances interaction
between the dye and the fibre thus, resulting in the
formation of co-ordination complex which makes
it difficult for the dye to come out of the fibre
during washing, hence, the high wash fastness
rating obtained (Jothi, 2008). Using potassium
dichromate and alum mordant, the ratings were
found to be 4-5 and 4 respectively for the change
in colour of the dyeings and after-chrome process
still gave a better results than other mordanting
techniques adopted. It can be said that the overall

ratings of colour change were good and this can
be as a result of the influence of the rate of
diffusion of dyemolecules and state of dyes inside
the fiber. The tendency of the dye to aggregate
inside the fiber which results in increased
molecular size brings about good wash fastness
results (Uddin, 2014). On the other hand, the
colour staining ratings were found to be from 4
and 4-5 for all the dyed fabrics which is an
indication of slight staining of the adjacent fabric
and a good colour fastness of the dyeings.

In the case of the mango bark which is a natural
mordant, the result of the change in colour was
found to be good (3-4 and 4) with after-chrome
process having the best result.

Light fastness
The result of the light fastness as displayed on
Table 4 show that natural dyes generally have
poor light fastness (Samanta and Agarwa, 2009).
For unmordanted cotton fabrics, the light fastness
rating was found to be 1. Using mordants, there
was an improvement in the light fastness rating. In
the case of metallic mordant, ferrous sulphate
after-chromed samples had the highest light
fastness which is 4 and this can be attributed to
formation of complex with transition metals
which protected the chromophore from photolytic
degradation. The photons sorbed by the
chromophoric group dissipated their energy by
resonating within the six-membered ring formed,
thus, protecting the dyes. Ferrous sulfate can bind
with more dye molecules than alum or chromium.
During exposure to light, the fabrics mordanted
with ferrous sulfate, alum, or chromium may have
the same number of dye molecules destroyed. But
as the fabrics mordanted with ferrous sulfate had
deeper shades due to bonding with more number
of dye molecules, it seemed to fade less compared
to the fabric mordanted with alum or chromium
(Uddin, 2014).

In the case of the mango bark mordant, the light
fastness properties were very poor which is
common with natural dyes and mordants
(Samanta and Agarwa, 2009).

Rubbing Fastness
The results of the rubbing fastness are displayed
in Table 4. From the Table, it is seen that good
rub fastness was exhibited by the fibers dyed
using the dye extracted from the onion outer scale.
Complexing the fiber with mordant has the effect
of insolubilizing the dye, making it colour fast.
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Table 4: Fastness properties of dyed samples
Mordants Method of application Wash

fastness
Rubbing fastness Light fastness

Dry Wet

CC CS CC CS CC CS
Alum Chrome mordant process 4 3-4 5 4-5 4-5 4 2-3

Metachrome process 4 3-4 5 4-5 4-5 4 2-3
Afterchrome process 4-5 4 5 4-5 5 5 3

Ferrous Sulphate Chrome mordant process 4-5 4 5 4-5 4-5 4 3
Metachrome process 4-5 4 4-5 4 4-5 4 3-4
Afterchrome process 5 4-5 5 4-5 4-5 4 4

Potassium dichromate Chrome mordant process 4-5 4 5 4-5 4-5 3-4 3-4
Metachrome process 4-5 4 5 4-5 4-5 4 3
Afterchrome process 4-5 4 5 4-5 4-5 4 3-4

Mango bark Chrome mordant process 3- 4 3 4 3-4 4 3-4 2
Metachrome process 3 2-3 4 3-4 3-4 3 2
Afterchrome process 4 3-4 4 3-4 3-4 3 3
No mordant 3 2-3 4 3-4 3-4 3 1

CONCLUSION
The result obtained from this research shows the
potentials of using a natural flavonoid compound
which in this case is onion outer scale as colourant
for cellulosic substrates. The wash, light and
rubbing fastness properties on cellulose when
applied without any mordant were found to be
moderate. However, the use of mordants in textile
dyeings was found to be essential as there was
tremendous improvement in shades and fastness
properties of the dyeings. From all the results
obtained, dyeings obtained by after-chrome
process with ferrous sulphate gave the best results.

Although, the metallic salt mordant proved to be
better but mango bark mordant which is natural
and eco-friendly has also proved to be an ideal
mordant for the dyeing of cellulosic fabrics owing
to the acceptable fastness results obtained from
the dyeings.

Finally, the process is promising as it has proved
the efficacy of using onion outer skin as a dye for
cellulosic substrates e.g. cotton fabric. It can
therefore be popularized among the local natural
dyers in order to obtain an eco-friendly product
with value added properties.
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ABSTRACT
A global challenge that has cast the attention of most environmentalist of recent is the crude oil spillage, and
the need for extensive study of improving and developing viable natural sorbents in recent years is
increasing due to the enormous negative environmental impact of oilspill to the surroundings and the
inhabitants. In this paper, crude oil sorbents were developed by varying initiator concentration, monomer
ratio and particle sizes from 0.5-2.5wt%, 0.5-2.0wt % and 125-1000µm respectively. The effect studies of the
individual and combine factors was carried out using a statistical experimental design matrix using five-
level central composite design (CCD). Respond surface methodology (RSM) was used to optimise and
develop equations of the aforementioned variables (initiator concentration, monomer ratio and particle
sizes). The optimal absorption- 516% as swelling capacity and 267% lower retention - was achieved at
initiator concentration, monomer ratio and particle size of 1.25wt %, 1.50wt % and 562µm respectively.
Instrumental analysis were carried out on the optimized sorbent such as: DT-TGA, XRD. However, FIRT
analysis was carried out on the unmodified (raw kenaf shive) and modified sorbents. Further computations
were done for grafting efficiency (GE), homopolymers and density.

Key words: Sorbent, initiator, crude oil, kenaf shive, Respond surface methodology (RSM)

Introduction
Crude oil  spillage  is  the  release  of  a  liquid
petroleum hydrocarbon  into  the  environment
due  to  human activity,  and  is  a  form  of
pollution.  The  term  often refers  to  marine  oil
spills,  where  oil  is  released  into the  ocean  or
coastal  waters.  Oil  spills  include releases of
crude oil from tankers, offshore platforms, drilling
rigs  and  wells,  as  well  as  spills  of  refined
petroleum  products  (such  as  gasoline,  diesel)
and their  by-products,  and heavier  fuels  used
by  large ships  such  as  bunker  fuel,  or  the  spill
of  any  oily white substance refuse or waste oil.
Spills may take from a month up to years to clean
up. Oil also enters the marine environment from
natural oil seeps.

Crude oil is one of the major sources of income
bestowed under the earth’s crust of many
countries; Nigeria is one of the most endowed
countries with this resource. But because of
environmental issues associated with exploration,
transportation and refining of the crude oil, this
very important revenue earner becomes a menace
for most of developing countries mainly due to
spillage. [1,2]  reported that oil spills cost Nigeria
more than 1.89 million barrels annually from more
than 10,000 accidental spills which less than 4%
and 22.5% as a result of tanker accidents and
operational discharge respectively.[3-5]; reports

Tokyo oil spill incident__where about 4 million
gallons was spilled out__many lives were lost.
Apart from the attendant loss in revenue, aquatic
organisms also suffer a lot from this oil spills.
Oil spills is considered as one of the most serious
disasters that is threatening the marine ecosystem
[6,7]. Many techniques have been devised to
combat this problem [8]. Historical synopsis of
oil spill showing the economic impact from 1967-
2018 is listed in Table1.

1.1. Methods of Combating Crude Oil Spillage
In the past, containment and recovery measures
have been utilized for oil spill mitigation. The
conventional techniques include: containment and
mechanical recovery; burning; bioremediation;
chemical dispersant and the use of absorbent[10].
The recovery techniques are dependent on various
factors such as weather conditions, sea condition,
oil type and environmental considerations, which
could necessitate the combinations of these
measures for clean-up. These techniques include:
burning in situ, bioremediation, chemical
dispersion and synthetic sorbents in spite of their
secondary effect of nondegradability [8]. The most
widely accepted by many researchers and
industries is the one prepared from polypropylene
fibres and is now being considered hazardous [11-
13].
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Table 1: Oil spill history (www.marine group); [9]
Year Country Incident Quantity

(tonnes)
1967 United Kingdom Torrey Canyon ran aground off cornwall spilling 125,352
1970 Sweden Collision involving Othello in Tralhavet Bay 59,743
1972 Oman Collision of Brazilian tanker Horta Barbosa with the South

Korean tanker Sea Star
114,576

1976 United State of
America

Argo Merchant ran aground off Nantucket 24,961

1978 France Amoco Candiz ran aground near Portsall 218,240
1979 Mexico Gulf of Mexico 454,667
1979 Trinidad & Tobago A collision off Tobago between the Atlantic Express and

the Aegean Capital
300,080

1983 South Africa Spanish tanker Castillo de Bellver Fire 245,520
1989 United State of

America
Exxon Valdez hit rocks in Prince William Sound 32,736

1990 United State of
America

The tanker, American Trader 974

1991 Kuwait Final phase of Iraqi attack of Kuwait 7,557,935
1992 Indonesia Nagasaki Spirit collided with container Ocean Blessing in

the Malacca Straits spilling some 1993
12,000

1993 Singapore/ Indonesia/
Malaysia

Singapore-registered tanker Maesk Navigator collided
With the empty tanker Sanko Honour in the Andaman Sea

272,800

1995 United Arab Emirates Panamanian-flagged supertanker Seki 15,900
1996 Australia Iron Baron, ran aground on a reef 500
1998 Nigeria Ruptured pipeline to one of Mobil’s terminals 5,456
1999 France Registered tanker Erika breaks up in stormy seas 15,000
2000 Brazil Jeaked from a refinery 31,491
2000 Malaysia Sunken Chinese cargo ship at Tanjung Poanchorage point

at the Sarawak River mouth
5,000

2003 Pakistan An oil tanker has broken up off Pakistan’s Arabian sea port,
Karachi

10,000

2004 Canada Occurred at the Terra Nova offshore oil platform 1,386
2005 United State of

America
Murphy oil refinery spill 2,660

2006 Lebanon Jiyeh power station oil spill 20,000
2007 Norway Statfjord oil spill 4,000
2008 United State of

America
New Orleans oil spill 8,800

2009 Australia Montara oil spill 4,000
2010 Nigeria Exxon Mobil oil spill 3,246
2011 Canada Little Buffalo oil spill 3,800
2012 United State of

America
Arthur Kill storage tank oil spill 1,090

2013 United State of
America

Magnolia refinery spill 680

2013 Thailand Rayong oil spill 43
2014 United States North Dakota pipeline spill 1,10
2014 United States MV Miss Susan/MV Summer Wind 5,46
2014 Israel Trans-Israel pipeline 4,300
2015 United States 2015 Yellowstone River oil spill 1,60
2015 Canada MV Marathassa 2.3
2016 United States Shell Gulf of Mexico oil spill, Brutus offshore platform 3,16
2016 Canada Conocophilips Canada Pipeline spill 3,23
2017 Greece Agia Zoni II 2,500
2017 United States Delta House oil spill 1,820
2017 United States Keystone Pipeline 3,82
2018 East China Sanchi oil tanker collision with CF crystal 1,3800
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Nanocellulose aerogel, carbon nanotubes are the
recent ones that gave high absorbency capacity
(g/g), but these cannot be sustained because of the
high cost of raw materials and processing [14-17].
Most recent research discovery shows that natural
materials are the best for oil cleaning-up [18].
Moreover, cotton and kapok are the best amongst
the green plants. This is because of their higher oil
sorption capacity, biodegradability and
recyclability which are preeminent materials for
oil spill cleanup. Cotton has loose fibers, which
presumably limited their application [8, 19]. The
problem with cotton necessitated the use of kenaf
shive  as a possible alternative, it has other
advantages over cotton which has to be converted
into pads in the preparation sequence consequently
reducing the diameter of the capillaries [20].
Kenaf fibres is used in producing bags for
agricultural packaging and, by utilizing its shives
makes a lot of economic sense since it is normally
thrown away [21, 22].

The approaches used in recent years toward super
hydrophobicity of cellulosic materials can be
classified into two categories, based on the
generation of roughness:

(I) Roughness offered by coating cellulosic
substrates, which include:
a. Chemical grafting to modify the surface

chemistry and surface morphology of
cellulosic fiber/surface simultaneously.

b. Sol-gel processes to render cellulose
fiber/surface with porous outer-layer and
to reduce surface energy by post-treatment
or by mixing precursors with low surface
energy side chains.

c. Nanoparticle deposition, for example by
using metal, metal oxide, mineral and
polymers that modify the morphology of
the cellulosic fiber/surface, followed by
surface energy reduction by post-
treatment.

d. Chemical vapor deposition

(II) Roughness offered by regeneration or
fragmentation of cellulosic materials, which
among others include:

a. Electrospinning and elecrospraying
b. Use of nanoparticles (cellulose

nanocrystals and nanofibrillated cellulose)
c. Use of cellulose composites [23, 24]

Natural sorbents were developed by surface
modification for oil sorption. Owing to preeminent
properties such as low cost, high efficiency and
biodegradable of natural sorbents gained a high

exploration. A high number of natural organic oil
sorbents were reported, namely: wood chips,
sugarcane bagasse, cotton and jute [25-28. Jute
plant having many a common properties with
kenaf plant deems to be investigated. Jute and
kenaf constitute of cellulose, hemicellulose (82-
85%) and lignin [29, 30].

Kenaf shive/core crude oil sorbents is aimed with
facile/robust because of low cost, durable (strong
lumen) and ecofriendly via regenertion technique
that is handy and practicable in oil/seawater
system. Kenaf shive was selected because it
consist (60-70%) of the plant and vibrant in
withstanding different climatic changes.
Synergizing the abundance of kenaf plant and
non- collapsing lumen tipped for new research
direction in crude oil sorption. Furthermore,
optimizing and instrumental analysis were
performed.

2.0 Materials and methods

2.1 Materials and chemical preparation
All chemicals are analytical grades and used how
it was received without further purification, except
for the monomer (acrylonitrile) which inhibitors
were removed by washing it severally with 5%
concentration of NaOH. Dried Kenaf stalks were
obtained from National Research Institute for
Chemical Technology (NARICT), Zaria.

2.2 Source of crude oil
The crude oil sample used for the sorption test was
obtained from Petroleum Research Laboratory,
Warri, Delta state, Nigeria. The raw crude oil was
kept at room temperature and the adsorption test
was carried out at 400C after the grafting of the
acrylonitrile onto the kenaf shive. Table 1 shows
the significant properties of the oil that perhaps
affect the oil sorption.

2.3 Experimental procedures
The obtained dried kenaf stalks were subjected to
chemical retting, 1% w/v NaOH for 2hrs in order
to extract its shive from the two components
(shive and bast fibres). The product was washed
with distilled water until neutrality was achieved
and further drying took place for 72hrs at room
temperature.  The extracted shive was ground into
different particle sizes as prescribed by the DoE
software result sheet.

Synthesis of the grafted sorbent was done by
soaking requisite quantity (1.00g) of kenaf shive
in 5mls of distilled water for 24hrs. The mixture
was transferred to reaction kettle and 1.00ml of



Salisu et al., 2020: Ceric Induced Grafting of Acrylonitrile onto Kenaf Shive for Crude Oil Spillage…

Nigerian Journal of Textiles (NJT) Vol. 6: 15 – 24 18

2% acetic acid, 10.00ml of 0.4M of nitric acid and
0.5ml of the weight percent of the requisite
quantities of initiator as well as monomer
concentration as in Table 2 were added, however,
the monomer was added after purging nitrogen gas
for 5min. The reaction continued for 3hrs at 600C.
The sample was then washed, filtered and oven
dried at 400C.

Three neck flask was quarterly filled with about
25ml of acetone for homopolymers removal. The
initial weight of the thimble was taken after which
the thimble plus grafted shive was noted. The
latter was inserted into the extractor for the
extraction process. This was done at 600C for
24hrs in which the homopolymers weight were
calculated as in Table 3. The experimental
processes were repeated for twenty samples using
requisites regressors as in Table 3.

Table 2- Specifications of crude oil samples

Sample Viscosity (m2/s)
Speed
(m/s2)

Torgue
(Nm) Temp. (0C)

Density
(g/cm3)

Crude oil 1.33 30.00 0.10 24.5 0.8965
0.67 60.00 0.00 24.5

Table 3: FTIR result for modified kenaf shive.
WAVE NO.
(CM-1)

VIBRATION STRUCTURE

2922 s (CH) –CH3–H
3291 s (OH) –OH
2113 s(CH2) –CH2
1736 s(CO) –C=O
1640 s(CC) –C=C
1226 Vs(CO) –C–O–
1021 Vs(CN) –C≡N

s- Asymmetrical stretch, s- symmetrical stretch, Vs- symmetrical vibration

The extracted grafted sorbents were tested for
crude oil sorption using requisite quantity of the
sorbent (0.10g) into watch glass containing 5mls
of the oil. This was done at 400C for 5mins to
achieve proper sorption.

2.4 Analytical test
Infrared spectra of the sorbent in KBr pellets was
analysed and scanned from 4000 – 400 cm-1 using
Shimadzu FTIR-8400S. The test was carried out
on the raw (unmodified) and modified optimized
unextracted sorbent that bears the highest oil
sorption to confirm the modifications by taking
the advantage of the unique vibration/stretching
property for each functional group. The sorbent
crystallinity was determine using Shimadzu XRD
6000 (Tokyo, Japan) with CuKαradiation (λ=
1.542 Å) operated at 30 kV and 30 mA. Surface
area was determined using Brunauer, Emmette
and Teller(BET) technique by (Quantachrome
Instruments, Model Nova1000e series, USA),
however, the heat properties was not set aside but
determine using DTA-TGA60 Shimadzu, Japan.

2.5 Experimental design, data analysis and
process optimisation
There are several variable which potentially
affects the grafting efficiency and absorption.

Response surface method (RSM) would be of
tremendous important in the analysis of such
multivariate system. The objective of using RSM
is to get a quick insight in the interaction amongst
the investigated variables, facilitate the
optimisation conditions and locate optimal
response in the region of interest [30, 31]. For
these purpose, a reduction empirical model
describing the process was developed for
predicting and determining future responses in
such system. The generated results of the
responses from the experimental runs would be
obtained by employing Eq. 1 through fitting with a
second-polynomial equation was used to predict
the studied variable factors as independent
variable and interaction between them:

Y= + ∑ + ∑ +∑ 1∑ + …. (1)

where, Y is the predicted dependent variable, b0 is
constant coefficient, bi, bii are regression
coefficient, i and j are index numbers, k is number
of patterns, Xʹis are independent variables and is
the random error. The analysis of variance
(ANOVA) was used to assess the significance and
adequacy of the model. The fitness of the
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polynomial model was express by coefficient of
determination, R2, Radj

2 and Rpred
2. The main

indicators that were used to show the significance
of the model were Fisher Variation Ratio (F-
value), probability value (Prob ˃ F) with 95%
confidence level and adequate precision. The final
model for each response was obtained after
elimination of insignificance term (p ˃ 0.05) base
on F-test and 3D plots were presented. In addition,
the optimum values of the independent variables
were identified and further development of the
absorbent was carried out at this condition to
confirm the regression models.

3.0. Results and discussions

3.1. The crude oil sample was characterised using
Rheometer instrument.

3.2. Experimental designs and ANOVA analysis
The obtained results from the absorbent
experiments and predicted values by the
developed model for the studied dependents
variables are presented in Table 3.

From the interaction results of the variables, two
multivariate models were derived to describe the
DOC reduction and the accompanying sorbents
development (eqn. (2) and (3)).= +17.5092 + 0.662519( )− 0.04072( ) + 0.393868( )− 0.00041( ∗ )− 0.24583( ∗ )− 0.00179( ∗ )− 0.01776( )2 + 3.13− 05( )2+ 1.670909( )2 . . . . (2)= +337.23974 − 5.06312( )+ 0.71128( ) − 175.61128( )− 9.95810 − 003( ∗ )+ 3.91333( ∗ ) − 0.15183(∗ ) + 0.13552( )2− 1.61318 − 004( )2+ 56.77273( )2 / . . . (3)
The synergistic and antagonistic effects are shown
by the positive and negative signs in the equations
respectively. Based on these models, grafting
efficiency and absorption can be predicted as a
function of particle sizes, monomer ratio and
initiator concentration.

The models were found statistically significant
(p˂0.05) and therefore included in the models,
analysis of variance (ANOVA) was performed
(Table 3). Based on the results, it is seen that the

p-values for both responses were both less than
0.05 (˂0.0001), this indicates that is significance
and both could be used for response prediction.
Regression coefficient R2, adjusted R2 and
predicted R2 were used to evaluate the quality of
the developed equations. The adjusted R2 values
that display the total variation of the response
were 0.7092 and 0.5780 for grafting efficiency
and adsorption, respectively. The R2 values close
to 1.000 is desirable as it shows the acceptable
adjustment of the suggested model with
experimental data. The absorption and grafting
efficiency of the regression coefficient (R2 =
0.8469 and 0.7779) and predicted (R2= 0.7197 and
0.6032) indicated that the models are highly
reliable in terms of repetition of the experiments
and also adequate in the actual relationship
between the responses and the variables.
Furthermore, the adj-R2 and pre-R2are in good
agreement where the difference between them was
less than 0.2 [32,33]. However, the adequate
precision that is signal to noise ratios were 8.0 and
9.0 respectively, which are greater than 4.0
(desirable value). This indicates adequate signals
that shows the models could be used to navigate
the design space. The lack of fit shows the
variation around the fitted model. In the
adsorption is 0.1222 implies that the lack of fit is
significant relative to the pure error. The
insignificant lack of fit was good and it showed
that this model was good to predict the amount of
absorption within the studied range of variables.
On the contrary, the lack of fit was significant (F-
value was 0.0001) for the graft efficiency, the
model could still be used for design space
navigation defined by the CCD, due to good
agreement between the adjusted and predicted R2

values [34]. To ascertain the adequacy of the
models in exploring the response surface arising
from the variability observed in the data owing
random errors, residual were evaluated in addition
to regression coefficient.

3.3 Analytical tests

3.3.1 Fourier Transmitted Infrared (FTIR)
spectroscopy
The FTIR spectrum of the starch in Figure 3, gives
strong absorption bands at 3324 cm_1, an –OH
broad and ingle intermolecular polymeric band the
C–H stretching at 2922 cm_1, and C=O stretching
in the 1673cm-1 band, characteristic of the parent
unmodified material contained in the kenaf shive
(UG). For the optimized sorbent (GAN), the peaks
at 2922, 3291, 2113, 1736, 1640, 1226, 1020 cm-1

that were assigned to –CH3–H, –OH, –CH2, –
C=O, –C=C, –C–O– and –C≡N respectively as
shown in Table 3.
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Figure 1- Response surface (a) and contour plots
(b) for oil sorption as function of particle sizes and
monomer ratio.

Figure2- Response surface (a) and contour plots
(b) for grafting efficiency as function of particle
sizes and monomer ratio.
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Figure 3- FTIR spectra of the unmodified
modified kenaf shive sorbent

3.3.2 DT-TGA test
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Figure 4: DT-TGA plots showing the effect of
temperature on the optimized modified silane
sorbent

DTA transition was shown in Figure 4 which is an
indication of the water evaporation,
crystallization, pyrolysis and decompositions at
about 110oC, part W, X, Y and Z respectively.

On the other hand, TGA plot shows that at
ambient temperature there is little indication of
weight loss but not obvious this indicates the
slight hydrophobicity of the sorbent and this is
proved from the DTA plot [30]. The major weight
loss were shown at part label X, Y and Z where
there were, respectively, weight loss of 32, 6 and
58%.  Afterwards, there was continuous
degradation living about 8% residue. This is an
indication of its degree of organic property.
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3.3.4 X-ray difraction test
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Figure 5: X-ray difractogram for the optimized
silane/kenaf shive sorbent

The plot X-ray difractogram (Figure 5) is a plot
which indicates the crystallinity properties of the

optimized sorbent. It is obvious that there are two
plateaus which attributes to the crystalline region
at 16o and 21o. Generally speaking, the graph
shows the sample is amorphous. This is of
advantage in the reaction actualization as it comes
prone to the reactants, however, gives it more
ability for adsorption.

Table 6 shows the swelling capacities of the
modified shive in which the highest is 637% and
the lowest is 205% while Table 5,  the control i.e.
unmodified shive is having 525 as the highest and
23% as the lowest. However, this is not the
yardstick for the best between the two because we
have to consider percentage retention that is the
determining factor for the oil recovery. In a
nutshell, the grafted shive is preeminent because
of its merits like ease recovery, low retention and
high swelling percentage than the ungrafted ones.

Table 4- Design matrix for crude oil sorbent
Results

Run
no

Experimental design Experimental Predicted
Monomer
ratio (%)-
A

Particle
size
(µm)-B

Initiator
conc.
(%)-C

Density
(g/cm3)

Homopolymer
(g)

Grafting
efficiency

%
swelling

Grafting
efficiency

%
swelling

1 5 1000.00 0.50 0.075 0.021 8.78 637.20 8.013 675.74
2 5 125.00 2.50 0.068 0.049 24.18 326.30 23.32 312.75
3 12.5 562.50 1.50 0.088 0.036 4.47 474.30 5.36 383.75
4 20 125.00 0.50 0.106 0.027 14.63 342.90 16.07 307.71
5 5 125.00 0.50 0.140 0.004 11.70 305.00 15.41 322.16
6 20 125.00 2.50 0.120 0.026 15.18 453.90 16.61 415.70
7 5 1000.00 2.50 0.058 0.054 13.57 365.10 12.79 400.63
8 12.5 562.50 1.50 0.072 0.045 4.67 365.10 5.36 383.75
9 12.5 562.50 0.50 0.078 0.012 11.52 516.70 5.71 482.30
10 12.5 562.50 1.50 0.071 0.058 4.67 365.10 5.36 383.75
11 12.5 562.50 2.50 0.102 0.010 4.99 365.70 8.36 398.74
12 20 1000.00 2.50 0.074 0.001 3.69 389.70 0.70 372.88
13 12.5 1000.00 1.50 0.085 0.019 2.29 501.70 5.53 430.56
14 12.5 562.50 1.50 0.083 0.042 4.57 365.10 5.36 383.75
15 12.5 125.00 1.50 0.079 0.034 22.86 205.40 17.18 275.18
16 20 562.50 1.50 0.074 0.022 2.72 304.50 1.51 380.82
17 12.5 562.50 1.50 0.083 0.042 4.17 365.10 5.36 383.75
18 20 1000.00 0.50 0.075 0.032 1.72 516.70 3.30 530.59
19 12.5 562.50 1.50 0.083 0.042 4.37 365.10 5.36 383.75
20 5 562.50 1.50 0.073 0.044 8.45 479.60 7.22 401.92
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Table 5- Analysis of variance (ANOVA) for the grafting efficiency and absorption process
Source Sum of squares Degrees of freedom Mean square F-ratio P-value (Prob ˃F)
Grafting Efficiency
Model 442.41 3 147.47 6.11 0.0057
Residual 386.25 16 24.14 - -
Lack of fit 386.04 11 35.09 822.52 0.0001
Pure error 0.21 5 0.043 - -
Cor total 828.66 19 - - -

Absorption
Model 1.297E5 6 21609.49 5.38 0.0054
Residual 52241.38 13 4018.57 - -
Lack of fit 42304.18 8 5288.02 2.66 0.1480
Pure error 9937.20 5 1987.44 - -
Cor total 1.819E5 19 - - -

Table 6- Control (Unmodified kenaf shive)

Particle
Size (µm)

Mass of Sorbent
before sorption (g)

Mass of Sorbent
after sorption (g)

Mass of Sorbent
after squeezing (g)

Oil
sorption
(g)

%
Swelli
ng

%
Retenti
on

1000 0.1 0.625 0.506 0.119 525 406

562 0.1 0.580 0.312 0.268 480 212

250 0.1 0.548 0.397 0.151 448 297

125 0.1 0.123 0.079 0.044 23 -21

4. Conclusion
A crude oil sorbents was achieved from kenaf
shive by chemical modification using effluence of
monomer ratio, particle size and initiator
concentration based on the statistically designed
experimental matrix. The effect of the process-
specific variable were investigated using 6-level
central composite design (CCD) and response
surface methodology (RSM) used for the process
optimisation. FTIR result also ascertained the
modification achievement, where the expected
peaks were glarely seen. This succeeded sorbent
was tested for oil recovery, the result sound if
compared with the control (ungrafted). The former
shows a low retention and high swelling while the
latter has high retention which is an indication for
poor recovery. Amongst the modified ones, the
sorbent with 1000um, 5% , 0.50 % w/v of particle
sizes, monomer ratio and initiator concentration,
respectively, gives the higher oil sorptionof(516%,
swelling capacity and lower retention of 267%).
This perhaps is due to lower homopolymers.
However, apart from it having preeminent
properties of average density which makes it
unsinkable-rather to flow in the oceans-it is also
hydrophobic based on the grafting temperature
and particle size that is nearly to its natural length
of the fibre [35-37].
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ABSTRACT
The Paper examines Textile Design in Nigeria as a panacea for youth and industrial development. The
rising unemployment rate in Nigeria and its associated socio-economic vices have in recent times been one
of the major problems both the federal and state governments are seeking their lasting solutions. The paper
provides needed solutions by exploring skills acquisition in textile design which includes leather production,
beads making, batik, tie and dye, fashion design as necessary tools for self-reliance. The paper exposes the
numerous opportunities that can be harnessed by youths with the desired skills in textile design.

Keywords: Textile Design, Entrepreneurship, Unemployment, Development.

Introduction
Textile designers engage in the practice of
drawing patterns or motifs which involves
abstracts, geometric shapes, animate or inanimate
objects on drawing sheet or cartage paper. The
designers may also transfer the motifs directly
onto the fabric as the case may be, that include
tie-dye or batik and printing. The designers
produce various designs as real wax, java and
Africa print for their respective customers.

Textile design is an area of entrepreneurship that
can create youth empowerment. According to
Odia and Ochie 2013, textile design skills can be
obtained through various avenues which include
attending entrepreneurial training classes,
development programmes, seminars, workshops,
universities, polytechnics, job rotation, special
training, apprenticeship, organisational learning,
research and development institutions. Maigida et
al., 2013, states that competency of individual’s
entrepreneurial skills acquisition in technical
vocational education and training (textile design)
are tailored in a way that it will bring self-
employment, employment generation and
economic self-sufficiency to Nigerian youth.

Major areas in Textiles Design for
Development
The textile design entrepreneurship skills
acquisition is to improve productivity, raise
income levels, in order to improve access to
employment opportunities as it has been
recognised throughout the world and Nigeria in
particular (Bennell, 1999). This requires higher

skills as well as developments among workers in
modern entrepreneurship to micro, small and
medium entrepreneurship (SME). This skill
development education encompasses textile
design entrepreneurship skill such as dyeing as
practiced in Kano and Abeokuta. Chinedu, 1998,
explained that various colours produced from
cassava roots, guinea husk, guava leaves to
mention but a few are commonly used for dyeing
fabric.
The dyeing skill techniques are as follows:

Tie and Dye: The designers use this method of
dyeing to prevent the dye from reaching certain
areas of the fabric being dyed. This was practiced
by the Yoruba’s to be known as ‘adire’ (Ada,
2010). This has been commercialized, used in
various institutions, such as universities,
polytechnics, colleges of education and numerous
skill acquisition centres to eradicate youth
unemployment.

The design in plate 1 is closely related to the tie
and dye method. The designer creates the patterns
by forming a folding pattern, twisting, pleating or
sewing the fabric to be dyed. The fabric is then
dipped in pot or dye-pit. Thereafter, the fabric is
allowed to dry and the stitches are removed. So,
beautiful and pleasant designs are formed on the
fabric and the designers can repeat the process if
desired with various colours.

Batik (Adire-Eleko): The designer designs the
fabric by cutting his design into stencils using
zinc, wood, or very thick rubber or carton. The



Alesagba E. Igbekele et al., 2020: Nigerian Youths’ Development and Self-Reliance Through Textile Design

Nigerian Journal of Textiles (NJT) Vol. 6: 25 – 27 26

fabric to be dyed is stretched on a flat or smooth
surface. The stencil is then placed on the fabric as
desired, with the designer having accuracy in
mind. Furthermore, the boiled starch mixed with
alum is spread over the fabric with the aid of piece
of wood or metal. The designer repeats the
processes several time or until the desired areas of
the fabric are covered. The starch is allowed to
dry properly on the fabric, before it is dipped into
the dye pit or pot. The resist substance (starch) is
removed from hot water after dyeing with cold
solutions. This will create fine designs on the
fabric. Candle wax could be used to form the
resist patterns, as it creates crackles on the fabric
after the dyeing take place (Egbefo, 2017).

Printing Techniques on Fabrics: The printing
method include making desired patterns or
designs on a stamp. Thereafter, the fabric is
spread on a wooden flat surface. The stamp is
dipped into the pigment and pressed on the fabric.
The repeat pattern is optional (Efe et al., 2017).

On the other way screen printing can be used for
decorating fabric. This includes enforcing printing
paste through stretched mesh on a partial frame on
the fabric surface. The pattern or design is
exposed on the mesh by manual process or photo
screen methods. The materials include the use of
lacquer, sensitizer, as well as sodium-dichromate
that were used to coat the mesh in the dark-room.
It will be allowed to dry and it will be exposed for
two or three minutes alongside with the motifs on
the mesh, the mesh is watched with water, to
allow the design on the mesh. The particular areas
that resist printings has the blue lacquer, the areas
that the ink will penetrate on the fabric will be
opened. Therefore, it noted that, there are both
positive and negative parts on the mesh, thereby
ink of desired colour penetrate on the positive
areas to the fabric.

Weaving: Weaving is the interlacing of warp and
weft yarns to produce a fabric. Woven fabrics
were used in Nigeria for different purposes such
as festivals, worship purposes, dress fabric for
fashion. Weaving of fabrics has created job
opportunity for weavers.

Weaving can be further put into loom techniques
and off loom production methods. The off loom
consists of mat, hats and bags using raffia and
man-made types. Examples of Nigerian
indigenous weaving used for cultural purpose
include; the Idoma, Nupe, Aso Oke for the
Yoruba, Akwete, Okene and the Hausa
respectively.

The materials needed for production are the loom
with their accessories and yarns of various counts
(Yusuf, 2014).

Embroidery: The embroidery of textiles in
Nigeria commonly includes caps and garment
decorations. The materials needed for this group
of production are threads of assorted colour,
needles and embroidery. Embroidery is generally
practiced in most part of the world. In Nigeria, the
three major tribes, the Hausas, Igbos and Yoruba
generally practice it in their communities as craft.
Embroidery work serve as decorative stitches in
various styles which have influenced the social,
cultural and economic value and lives of
Nigerians (Maiwada, 2010).

Today, embroidery work is widely practised in
various parts of the country. This trade has been
recognised beyond local market as many people
resell the products abroad. Embroidery works of
people can serve as small scale industry for
economic development in Nigeria.

Beads Work: Beads can be defined as small
round or cylindrical wood, glass or plastic discs
with holes through them for threading together.
Beads can be used for cultural, environmental,
social and aesthetics purposes. Africa societies
have rich cultural art values of which beads are
inclusive. For example, the Igbo-ukwu
archaeological excavation dated 900 AD
discovered various coloured beads tied to metal
objects. The Benin’s rich art tradition has coral
beads in abundance, while the ancient Ife tradition
produced glass beads (Gwari, 2010). Bida people
also engage in bead production. Ilorin is known as
home of stone bead culture. There are various
types of beads that can be used for skill
acquisition for entrepreneurship in Nigeria which
are cowries, ostrich shells, stone beads and the
popular Nigerian glass beads. Culturally, kings
make use of beads in some parts of Nigeria.
Traditionally, women wear beads round their
waist to give prominence and protection to their
waist/hips (Olugbamigbe, 2010).

Modern day designers use beads for the
production of door and window blinds, flower
vase, portraiture and wall hungers of various
designs. For example, the Kogi state polytechnic,
(KSP) textile unit produced the portraiture of the
pioneer staff of Department of Industrial Design
and the portraiture of the Head of Departments,
various flower vases and blinds, wall hungers for
aesthetic using beads.
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Basketry: Basketry is the art of making different
types of baskets from certain grasses, palm fronds
and canes. Basketry raw materials are commonly
available in Nigeria and there is hardly any ethnic
group in the country that does not make basket. It
is part of the local life of the people in buying and
selling and mothers give it to their daughters as
marriage gift (Chinedu, 1998).

Raffia palm, bamboo, split palm fronds are raw
materials commonly used for making baskets.
Common techniques used for basketry are:
weaving, coiling and plaiting.

The most beautiful ones are the circular covers for
food bowls. The coiled basketry method is used
for making them, while the weaving method is
used for fans, trays, caps and hats. The Urhobo,
Ibibio and the Igbo of the south of Nigeria are
very skilful in cane works. They make different
types of cane baskets of which the outstanding
ones are the hand basket carried to the market by
women which are woven in different styles some
of them are decorated with paints and dyes. Apart
from the cane baskets, they also make beautiful
cane chairs, stools, tables and shelves
(Ogunduyile, 2008).

Conclusion
Textile design will empower Nigerian youths and
promote them to be self-employed. This will
create entrepreneurial ventures that will add to the
growth of the national economy. The art will
significantly provide direct and indirect jobs that
will gainfully employ the time and energy of the
unemployed. This will greatly reduce
unemployment in Nigeria and the socio-economic
vices associated with it.
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ABSTRACT
Nigeria is a great nation endowed with abundant natural resources and population.  These resources
however are under-utilized and as a result of this, it has really affected the lives of people negatively,
rendering them poorer every day. The unfavourable economic situation has driven many people into the
labour market and has made it difficult for them to be employed. This unemployment has affected the
unemployed individuals, the society and the economy of the nation and has resulted in abject poverty. High
rate of unemployment and poverty level have robbed Nigeria citizens their contributions to economic growth
and development. It is against this background that this paper takes a good look at “Eradicating
unemployment and poverty through textile entrepreneurship for a sustainable economic development in
Nigeria”. The aim of this paper is to discuss how textile entrepreneurship could translate to eradicate
unemployment and poverty and encourage a sustainable development. In addition, this paper explains what
unemployment and poverty means, their causes and implication. It also highlights entrepreneurship and
entrepreneur, enumerates the prospects of textile entrepreneurship, gives some recommendations and
concludes by stating that emphasis should be laid on practical aspects of textile entrepreneurship so as to
produce productive people who will be self-reliant, creating jobs for themselves and for others and as well
contribute immensely to economic development of the Nation.

Keywords: Textile Entrepreneurship, Poverty, Sustainable Development, Self-reliant, Unemployment.

INTRODUCTION
The issue of unemployment among the most
productive section of the population is one of the
greatest challenges bedevilling our nation. The
prevalence of unemployment in Nigeria remains
the greatest challenge confronting the government
and the people today Udoh (2013). Taking the
statistics of unemployment from the Nigeria
Economic Fact Sheet released by United States
Embassy in Nigeria (2012), Udoh (2013) points
out that Nigeria’s unemployment is concentrated
in the younger age group with unemployment of
41.6% among 15-24 years old. The prevalence of
unemployment, under employment and high
competition in the labour market and the
frustration job seeker cannot be over emphasised.

Nigeria is blessed with abundant natural resources
and population and these however are under-
utilized. There are so many available lands all
over the country. Sambisa forest is one of the
lands that are wasting. The government can utilize
it for agriculture or use it to establish industries
and universities. Plant fibres in the country have
not been fully explored and thousands of

graduates are produced every year and all of them
are in the labour market.

Looking at the situation in the country now, it is
obvious that people are really suffering due to the
negative drastic change (economic recession).
People especially the poor are no longer happy
simply because things are difficult. People are
unable to make both ends meet and one would
continue to wonder why all these challenges when
Nigeria is one of the countries in the world that is
blessed with abundant human and natural
resource. Adeniyi (2011) confirms this by stating
that “Nigeria is blessed with abundant natural
resources including available land, tree, plant
fibres, natural gas, petroleum lead, zinc, kaolin,
gold, gemstones, graphite, marble, tantalite,
uranium, salt, soda, sulphur” to mention but a few.
He has it that Nigeria has intimidating credentials
of which one of them is “greater agricultural
potentials.” Yet he is of the opinion that Nigeria
has one of the weakest economy in the world and
that she has lost decades of development as a
result of slow economic growth. Because of this,
resources are under-utilized; it has affected
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adversely the lives of the people, rendering them
poorer every day.

Poverty has been a threat to individuals and to
national development. Buttressing this fact, Okoh,
Udofia and Udofia (2013) assert that Nigeria
ranks among the nations that are naturally
endowed with both human and natural resources
also that she occupies an enviable position in the
League of Nations, yet poverty strives the land.
Even though, efforts had been made to fight
poverty,majority of people in the country are still
feeling the impact of poverty and its inherent
consequences.

Mbong and Nyanabo (2006) state that in Nigeria,
various government have initiated poverty
alleviation programmes which turned out to be at
best palliatives, and at worst, the unusual
government programmes that ended up as
drainpipes on public coffers and eventually
became failure. Oboh (2004) as cited by Okon et
al (2013) indicate that successive Nigeria
government, military or civilian have tried so
many ways or the other, through different
programmes, to address this menace but without
much success. They are of the opinion that
governance which relates to the establishment and
existence of transparent and accountable
institutions and practices with adequate capacity
to develop public policies and laws that would
enable a country to manage its market, political
and social life in an open and just manner for the
achievement of sustainable human development is
lacking in Nigeria.

The objective of this paper is to discuss how
textile entrepreneurship can lead to self –reliance
which is the key to eradicating unemployment and
poverty so as to attain sustainable economic
development in Nigeria. Education is the greatest
weapon to combat unemployment. When men,
youths, women, students and children are given
proper education/training on textile
entrepreneurship, they will become self-reliant. In
being self-reliant, they will also become
employers of labour. When most people are
employed, they will be able to provide their daily
bread and their other needs thereby eradicating
poverty in their lives

CONCEPT OF UNEMPLOYMENT
Unemployment is a phenomenon that occurs when
a person who is actively searching for
employment is unable to find work. The health of
the economy is often measured by unemployment
and the most frequently measure of
unemployment is the employment rates, which is
the number of people in the labour force. Adeniyi

(2011) citing Gbosi (2006) defines unemployment
as a situation in which people who are willing to
work at the prevailing wage rate are unable to find
job. According to International Labour
Organization (ILO) (1996), Adeniyi (2011)
pointed out that the “unemployed is a member of
the economically active population, who are
without work  but available for and seeking for
work, including people, who have lost their jobs
and those who have voluntarily left work. To
corroborate this definition, an unemployed person
is one who is willing and able to work given the
prevailing terms and conditions of employment
but does not currently have a job.

CONCEPT OF POVERTY
Poverty is a state whereby individuals and groups
lack the essential necessities of life and are less
privileged than other member of the society.
Poverty is “the state of being in want of
necessities, Okon et el (2013) opine that poverty
in the generic term is a social, economic and
political deprivation. From the view point of
United Nations Development Programmes UNDP
(2000), poverty is a state of deprivation of basic
necessities of life. Akerele (2007) as referenced
by Ogunshina(2013) states that poverty is
pronounced deprivation in well-being and
comprises many dimensions which include low
income and the inability to acquire the basic
necessity and services necessary for survival with
dignity. He further states that poverty
encompasses low levels of health and education,
poor access to clean water and sanitation,
inadequate physical security, insufficient capacity
and opportunity to better one’s life.

From all that have been said one will easily
conclude by saying that poverty is the state of one
having little or no material means of surviving,
that is,inability to provide the essential things
needed from improving one’s life.

CONCEPT OF ENTREPRENEURSHIP
An entrepreneur is one who explores and exploits
business opportunities to make profit, generate
employment and create wealth (Ejikeme 2011).
Meredith (1983) as cited by Ejikeme (2011) views
an entrepreneur as a person who has the ability to
see and evaluate business opportunities, gather
necessary resources to take advantage of them and
initiate appropriate action to ensure success.

There are so many meanings given to the word
entrepreneurship. Ibrahim (2011) defines
entrepreneurship as the transformation of an
innovation into sustainable enterprises that
generate values. He sees entrepreneurship as any
entity, new or existing that provides a new
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product or service that develops, produce or
deliver existing goods and services at lower cost.
Citing Gana (1995), he affirms that
entrepreneurship is the willingness and ability of
an individual to seek out investment opportunity
in an environment and be able to establish and run
enterprises opportunities. Agreeing with the
above, entrepreneurship is all about acquiring the
skill to run a business.

CAUSES OF UNEMPLOYMENT AND
EFFECTS
Unemployment has been on the tremendous
increase in Nigeria and this has resulted in so
many social vices. Referencing Oluba (2010),
Udoh (2013) states that the cause of this massive
unemployment are a widespread liking for white
collar jobs as well as the unemployability of our
graduates. He is of the opinion that unemployment
in Nigeria has been on the tremendous increase
and is causing many social vices such as poverty,
psychological problems of frustration, depression,
hostility, suspiciousness of people, food
insecurity, all managers of criminal behaviours
and general insecurity of life and property
particularly youth restiveness, Kidnapping and
lately Boko Haram insurgency.  To buttress this
fact, Adeniyi (2011) has it that the causes of
unemployment in Nigeria can be attributed to:
faulty educational planning, rural-urban
migration, retrenchment in the both public and
private sectors in recent times, poor/lack of
infrastructural facilities especially electric power
supply.

When people are without job, they will be
handicapped from doing and achieving so many
things. Adeniyi (2011) from his own perspective
opines that one of the serious consequences of
unemployment is poverty and that it is one of the
major problems confronting Nigeria citizens. The
effect of unemployment cannot be over
emphasised. It causes: Unhappiness, personal
hardship, delayed of acquired but unused skills,
delayed marriages and even broken homes. For
this, more efforts have to be made to make sure
that it is reduced to its minimal or be eradicated
entirely.

CAUSES OF POVERTY AND ITS
IMPLICATION
The scarcity of human basic needs or the inability
of one or society to acquire human basic needs for
existence calls for serious attention; In view of
this, Okon et al (2013) trace to various causes of
poverty as: unemployment, population,
exploitation, war, unhealthy environment,
improper planning by the government and
inefficient infrastructures. They also mentioned

some of the factors that can lead to extreme
poverty: Natural disaster such as flooding, famine
as a result of draught, earthquake, and windstorm.
Again, they point out that the unfavourable
government policies on immigration, land
allocation; employment generation and general
insecurity also aggravate poverty. In addition to
the aforementioned causes of poverty, they also
have it that societal attitudes and policies such as
high interest rates, corruption, unequal
distribution of natural wealth and incomes,
unstable currency exchange hoarding and
smuggling, also give rise to poverty. Insufficient
facilities such as electricity, water,
communication, and roads affect the cost of
production which put the prices of goods and
services out of the reach of common people,
making poverty inevitable. Ogunshina (2013)
from her own angle outlines the causes of poverty
as corruption, bad governance, unemployment,
low productivity, unfocused government policies,
lack of effective skill training and failure to adjust
or readjust when situation demands.

The effects of poverty are so many that it cannot
be over emphasised. Poverty causes people to
rebel against authority and contributes to crime in
the society. Oludotun (2001) in Okon et al (2013)
enumerates some of the products of poverty as
increasing rate of crime such as armed robbery,
“419”, corruption, prostitutions, nepotism, drug
trafficking and cultism. They are of the opinion
that when people feel uncatered for, their loyalty
and patriotism become shaky and the effect can
only be imagined than experienced.

Poverty will definitely be eradicated if people
especially the youths are provided with good jobs
whether government or private to earn money and
take care of their basic needs.

TEXTILE
ENTREPRENEURIALOPPORTUNITIES
Textile entrepreneurship will create employment
for so many people in the country. Ogunbowale,
M, Maiwada, S and Bello, K(2008), in Wali
(2003), point out the fact that textile industries are
the second largest employer of labour after the
government and creating avenue for several to be
employed.

To eradicate unemployment and poverty to its
minimal, these textile entrepreneurial
opportunities will avail to these:

Weaving: Weaving is a method of fabric
production in which two sets of yarns are
interlacedat right angles to each other. This is
usually accomplished with hand or a powered
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operated loom (for instance the Aso-oke of the
Yorubas and Akwaete of the Igbos).Of all the
methods of fabric production, weaving is the one
popularly used and that is what most textile
industries use in producing their fabrics.

Tie dye: Tie dye is a method of fabrics decoration
whereby some paths of the fabric are tied and
dyed in a desired colour to produce some effects
on loosening the strings. Beautiful designs are
achieved using different techniques of resist for
instance, marbling, stitching, tying, folding,
knotting to mention but a few.
Batik: This is another method of designing a
piece of cloth. Paraffin wax is used to create
designs on fabric and at the same time resist dye
from penetrating into the created designs. Batik
designs can be achieved using stencilling
techniques, free hand drawing, tyjant or
stamp.Adire eleko is also part of resist textile
entrepreneurship. it has attracted merchandisers
from different parts of West Africa especially in
Abeokuta and Ibadan.

Hand Screen Printing: Designs are introduced
onto fabrics using screen, squeegee and long
smooth and padded table. The fabric is always
stretched out flat on the long table with pins
holding it all through before the designs on the
screen are transferred to the fabric. Hand screen
printing is equivalent to printing done in the
textile mill but the difference is that machines
print produce thousands yards of fabrics with
limited space of time. Hand screen textile print
can grow into large scale business if the
entrepreneurs are encouraged.

Knitting: Knitting can be done by hand or manual
machine. Most nursery primary and secondary
schools put on customized knitted sweaters. This
is achieved with a continuous interloped yearns.

Finishing: A finish is any process that is done to
fabrics to change the appearance, the hand or the
performance. This involves the starching, ironing
and the packaging of the fabrics for sales or for
gift items. Division of labour helps to facilitate
production therefore, youths can take up any of
these finishings as their job, to enable them be
self-employed and at the same time become
employers of labour.

Textile Merchandizing: Youths can be
entrepreneurs in the selling of assorted textile
materials to retailers and consumers by buying in
wholesale prices directly from manufacturing
companies. Other textile entrepreneurships are
embroidery, appliqué, patch works, quilt works
and fibre spinning. Growing and harvesting of

cotton and flax fibres can be an entrepreneurial
opportunity for the youths. Cotton is the most
important fibre for apparel fabrics and an
important cash crop in more than 80 countries.
Radolph and Lanford (2002) attest that cotton in
1999 met 54% of worldwide demand for apparel
fibre. In addition, rearing of sheep especially the
Merino breed for wool fibres will also create
employment for people. This will give room for
the production of natural manure for farmers,
meat for food and Lanolin (natural grease) for
cosmetics, drug and detergent industries (Igbo,
2013).

Most of these textile designs methods and
techniques are suitable for house hold linens and
soft furnishings  like wall hangings, curtains, head
and arm rests, table mats and table covers, foot
mats, carpet and rugs. These can also be used to
designs backdrops, towels, handkerchiefs,
napkins, aprons, bed sheets, pillow cases and
many others. Textile design is an ancient tradition
of African people and the whole world at large. It
is an instrument that has the potential for
economic development, Nwaopara (2016). In
support of the above, Olugbemi, Ajolu and
Abubaka (2008) state that the textile business is a
business that is profitable and relevant to the
development of the economy. In addition to this,
people who work in textile mills and fashion
industries make a lot of money from the business.
The locally produced materials and other textile
designed products are greatly cherished when they
are exported to European countries. Also, the
income derived from all these will help to boost
the economy of the nation.

These potential areas in textile are very much
available to Nigerian youths irrespective of their
area of study in the university. Nowadays most
people do not practice what they studied because
of the situation of things in the country. The
labour market is now very competitive and for the
youths to make both ends meet, these textile
entrepreneurial opportunities are there for them to
explore.

In addition to all these business opportunities
discussed, the resuscitation of more textile
industries (especially large scales)will provide
jobs to people for instance engineers,
administrators, labourers, textile designers,
producers of raw materials and promoters of
textile products. In support of this, Alesagba
(2011) states that textile industries create more
employment by enhancing other services such as
real estate firms, lawyers, caterers, doctors and



Nwaopara J.N. 2020: Eradicating Unemployment and Poverty Through Textile Entrepreneurship for...

Nigerian Journal of Textiles (NJT) Vol. 6: 28 – 33 32

other services such as banks, telecommunication
firms, electric utilities and advertising firms.

If all these measures are well embraced, most
people will have something doing toearn
substantial income to take care of their basic
needs. With these,poverty and unemployment will
be forgone issues.

RECOMMENDATIONS
For textile entrepreneurship to contribute to
eradicating unemployment and poverty in Nigeria,
the following should be put into consideration.

Entrepreneurship Training: Entrepreneurship
training teaches entrepreneurial skills that will
help people become self-reliant and employers of
labour. Therefore entrepreneurial education on
textile business opportunities should be made
available to people with qualified personnel that
can impact the appropriate knowledge so that they
can identify their entrepreneurial skills and
develop them. The development of entrepreneurial
trait through education is very vital as this will
enable one catch up with the high level of
scientific and technological advancement and to
be aware of the many entrepreneurial ventures
that are available today and how best to exploit
these opportunities for the good of man, Ejikeme
(6).

Fund: Financial support should be embarked for
textile businesses from government and private
sectors. Banks should be encouraged to grant soft
loans to enhance the growth of these textile
businesses and ensure that the interest rate is low.

Constant Power Supply: People will be
encouraged to work and not being idle. It will help
them save money by not buying fuel for their
generators. This will go a long way to reduce their
cost of production thereby increasing their profits.
So, there should be constant power supply to keep
the business alive.

Tax: The government should give tax holidays
and tax rebates to people. This will encourage
their business to grow.

Reviving textile industries: The government
should try as much as possible to revitalize our
textile industries so as to assist in providing jobs
for the youths and young graduates.

Land: Land is one of the factors of production.
For effective production, Land (space) should be
made available for people so that their businesses
can expand from small scale to large scale. This is
feasible because Nigeria is blessed with vast lands
that are wasting.

Patronage: Nigerians should patronise
indigenous textile fabrics and articles so as to
encourage the producers.

Raw Materials: Government should encourage
the growing of natural plant fibres and the rearing
of animals especially cotton and sheep
respectively. This will discourage the importation
of textile fibres.

PROSPECTS:
There are lots of prospects in textile
entrepreneurship if people especially the youths
are encouraged. There shall be high rate of
employment, poverty eradication to its minimal,
great decline of crime rate, security in the country,
peace, joy, happiness and fulfilment in individuals
and the nation as a whole, economic growth and
development in the country.

CONCLUSION
There is no alternative to improving the economic
standard of the nation if the fight for
unemployment and poverty is to be won.
Promoting and embracing textile entrepreneurship
(large scale and small scale) is one of the most
practical measures by which individuals and
societies can be self-reliant and employers of
labour. When people are gainfully employed
through these entrepreneurial opportunities, they
will be able to take care of themselves and
poverty will reduce to its minimal.

If emphasis is laid on practical aspects of textile
entrepreneurship, self-reliant people will be
produced; creating jobs for themselves and for
others and as well contributes immensely to
economic growth and development of the Nation.
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ABSTRACT
Injection moulding technique was used to prepare composites of waste low density polyethylene (WLDPE)
filled with bovine fibres from the hair of Zebu breed of cattle. Composite samples of filler loadings 0, 10, 20,
30, 40 and 50 wt% were prepared. The samples were buried under the ground to investigate the effect of
composting on the mechanical properties of the composites. Results obtained showed a general decrease in
the mechanical properties tested. Composting had degradation effect on the composites.

Key words: Waste plastics, Bovine fibres, Composting, Mechanical properties, Degradation

INTRODUCTION
Efforts by scientists to keep the environment
green had led to the recycling of non-
biodegradable waste plastic materials to produce
composites (Liu et al., 2011). The waste plastics
are usually employed for the continuous phase of
the composites (Henry et al., 2013) Some
common commodity plastics such as low-density
polyethylene (LDPE), high density polyethylene
(HDPE), polypropylene (PP) are used for making
every day house hold products such as plastic
films for wrapping, food packaging, kitchen
utensils (Choudhry and Pandey, 2012). Because
these house hold plastics are used almost by every
home and are inherently not biodegradable, they
constitute a large deposit on refuse dumps in areas
where refuse are neatly collected. In areas where
there is poor sanitation, there are seen littering the
environment. As little as a unit wrapping plastic
film could be, a large deposit of it is capable of
hampering the efficiency of the drainage system.
Blockage of the drainage system have been
documented as a major cause of flood
(Nkwunonwo et al., 2016). The use of waste
plastics for the continuous phase of composite
materials have significantly added value to the
danger posing commodity plastics.

A composite consists of a discontinuous phase too
(Pickering, 2015). Materials scientists have over
time added value to waste agricultural products
such as rice husk, ground nut shell, cassava peels,
cow hair, human hair, goat hair, sheep hair, horse
hair and many more by employing them as the
discontinuous phase of composites (Isiaka et al.,
2015).

However, not much work has been done to
investigate what will happen to the composite
made after their life span. The thought of whether
they will be degradable after recycling or they
should be recycled into something else comes to
mind. In our earlier works (Muktari et al., 2019a;
Muktari et al., 2019b). Composite of WLDPE and
bovine fibres were made. This research work is to
investigate the degradability effect composting
will have on the composite materials.

MATERIALS AND METHODS

Materials
Waste LDPE was collected from waste bins of
Ahmadu Bello University, Zaria, Nigeria. Bovine
Fibres of Zebu breed of cattle was collected from
Zaria abattoir, Nigeria.

Twin screw extruder (Prim TSC 16 TC, Thermo
Electron Corp), Injection Molding Machine (304
High Performance Structures and Materials V),
Instron 1195 universal materials testing machine,
Indentec Universal hardness tester-Model no –
8187.5LKV(B).

Composite Preparation
Melt mixing with a twin screw extruder and
injection technique was used to prepare the
composites. Two sets of composites were
prepared with untreated bovine fibres and bovine
fibres treated with H2O2. The treatment of the
bovine fibres is reported in our earlier works
(Muktari et al., 2019a; Muktari et al., 2019b). In
each set same filler loading of 10, 20, 30, 40, and
50 wt% were used. A sample made of only waste
low-density polyethylene was also prepared.
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Composting
The composite samples were buried in a garden a
depth of 10cm for 90 days. The samples were
then removed from the soil and cleaned with a dry
fabric to remove dust. The samples were oven
dried at 70 °C for 24 hr. The mechanical tests
were then conducted to determine the effect of
composting on the mechanical properties of the
composites.

Figures1 to 3 show the tensile properties of
LDPE/Hair fibre blends that were buried in the
soil and those that were not buried. From the
figures, it can be seen that the tensile strength,
Young’s modulus and elongation at break
decreased after 90 days of been buried under the
soil. The decrease in the tensile strength, Young’s
modulus and elongation at break was due to the
pit and voids which occurred after the degradation
of the reinforcing phase by the action of micro-
organisms naturally found under the soil. The pit
and voids act as stress concentrator and lead to a
decrease in the tensile properties (Hanafi et al.,
2011). As the micro-organisms consumed the
reinforcing fibres, the blends lost their structural
integrity. This process could lead to the
deterioration of the tensile properties. The
degradation of the blends normally occurs due to
the vacation of fibre sites, which are occupied by
either microbes or water and thus, leads to
extensive degradation of the blends (Rashdi et al.,
2010). During the experiment, the water inside the
soil diffuses into the polymer sample, causing
swelling and enhancing biodegradation. In
addition, extra cellular enzymes made by the

microbes also attack the resin and may be
responsible for the fine cracking and tearing that
lower the elongation at break, and can lead to
further degradation and lower the tensile
properties (Himanshu and Niranjan, 2015). The
LDPE/Treated Hair fibre blends buried in the soil
showed better tensile properties compared to the
LDPE/Untreated Hair fibre blends even though
both blends witnessed a decreasing trend. The
treated fibres aided better interfacial adhesion
with the matrix that could prevent early
degradation. Enhanced interfacial adhesion
reduced the volumes of voids which created the
stress concentration area in the blends. As a
result, the mechanism of degradation was
reduced.

Figures 4 and 5 show the flexural properties of
LDPE/Hair fibre blends that were buried in the
soil and those that were not buried. The results
revealed a general decrease in the flexural
properties of the buried samples compared with
their unburied counterparts. The weakening of the
protein fibres of the buried samples due to attack
by microbes, weather, humidity, and temperature
under the soil might be responsible for the
reduction in the flexural strength. Hair fibres are
naturally produced protein, with keratin been the
major constituent, degradability would rest on its
wettability (Nagaraja et al., 2013). In compost or
healthy moist soil, it goes rather quickly, a matter
of weeks or months because these are the location
of huge numbers of different bacteria,
actinomycetes and fungi (Maria et al., 2009).

RESULTS AND DISCUSSION

Tensile Properties
KEY: TBS – Treated Buried Sample; UBS – Untreated Buried Sample; TUBS – Treated Unburied Sample
UUBS – Untreated Unburied Sample; UBC -Unburied Control; BC – Buried Control

Figure 1: Effect of composting on the tensile strength of WLDPE/Bovine fibre blends
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Figure 2: Effect of composting on the tensile modulus of WLDPE/Bovine fibre blends

Figure 3: Effect of composting on the elongation at break of WLDPE/Bovine fibre blends

Flexural Properties

Figure 4: Effect of composting on the flexural strength of WLDPE/Bovine fibre blends
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Figure 5: Effect of composting on the flexural modulus of WLDPE/Bovine fibre blends

Surface Morphology

Plate 1: Unburied 0 wt% WLDPE sample Plate 2: Buried 0 wt% WLDPE sample

Plate 3: Untreated 30 wt% unburied sample Plate 4: Untreated 30 wt% buried sample

Plate 5: Treated 30 wt% buried sample Plate 6: Treated 30 wt% unburied sample
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Plates 1-6 show the SEM images of tensile
fractured surfaces of some of the buried and
unburied composites samples. Plate 1 and 2 show
a ductile failure for the unfilled WLDPE sample.
This indicates that composting for 90 days had no
effect on the degradation of the sample made of
only WLDPE. This explains why the tensile and
flexural properties of the 0 wt% sample before
and after burial had no significant difference.
Micrographs of all the soil buried composites
show a rougher surface with the presence of voids
and holes. The presence of voids and holes are
due to the removal of the protein fibres by
microorganism in the soil. However, the sample
filled with the surface treated protein fibres had
less voids and holes after burial. This is due to the
strong interfacial adhesion between the matrix
and the surface treated fibres. A major feature of
hair fibres is the presence of scales on their
surface (Yadollah et al., 2013). Surface treatment
of the hair fibres further exposed the scales as can
clearly be seen in Plate 6. The scales enhance
mechanical anchorage with the matrix. The
stronger bond between the matrix and the fibres
allowed for less water and microbial penetration
into the composites causing less degradation
effect to the composites. This further proves the
higher mechanical properties of the samples filled
with treated protein fibres compared to those
filled with untreated protein fibres after the
composting test.

According to Kim et al., 2006, the presence of
holes in bio-composite surfaces may be attributed
to the attack by the microorganism under soil
environment. It can be identified as a surface
degradation of the composites (Sapuan et al.,
2013).

CONCLUSION

Compost test for 90 days revealed that the tensile
and flexural properties of waste low density
polyethylene filled bovine fibres composites
witnessed significant decrease due to attack of the
reinforcing phase by degradation causing micro-
organisms. Results further revealed that WLDPE
alone is not significantly affected by degradation
mechanism under the soil when buried for 90
days.
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ABSTRACT
The low mechanical properties of natural fibre composites have limited their use in engineering
applications, paving ways for synthetic fibres that are ecologically non-sustainable. This study is targeted at
finding suitable and acceptable industrial application of kenaf natural fibres in engineering solutions via a
new treatment method. Kenaf bast fibre reinforced ABS composites were developed with the purpose of
reducing intrinsic high moisture absorption and improving fibre–matrix interface. Treatment of the fibres
were done with sodium hydroxide solution, then coated with thermosetting epoxy resin before composite
fabrication. The treated and coated kenaf fibre (ENKF), coated kenaf fibre (EKF) and natural kenaf fibre
(KF) fibres were incorporated into ABS at 10 wt% constant fibre loading. Melt-mixing was done using twin-
screw extruder before compression moulding at a temperature of 240 °C, pressure of 65 kg/m2 for 5 minutes.
FTIR and SEM analyses were conducted on the untreated, treated and coated fibres.  Mechanical properties
such as three-point bending, impact, and tensile properties of the constituent ENKF/ABS, EKF/ABS and
KF/ABS composites and the fracture properties were also studied with varying fibre loadings of up to 15
wt%. The results show that the coating was effective in reducing the peaks intensity for the FTIR analysis,
all the properties of kenaf/ABS composites were better improved by the new surface coating treatment with
epoxy resin than the NaOH treated composites with EKF/ABS composites having superior properties than
ENKF/ABS composites. Both were better than KF/ABS that exhibited poor interfacial bonding leading to
lower mechanical properties. The mechanical properties of the composites recorded an increase in value
with increasing fibre loading up to 15 wt%. FESEM studies of EKF/ABS and ENKF/ABS revealed the
absence of debonding and delamination due to coating. Kenaf natural fibre composite properties can thus
be improved further by coating, finding increased applications in industrial productions.
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1. Introduction
An important and determining factor in making a
choice for application areas of different industrial
products is the mechanical property (Tezara et al.,
2016). When compared with other natural fibres,
kenaf plant fibre is one of the fibres with high
mechanical properties and is suitable for wide
range of extruded, moulded and non-woven
products (Edeerozey et al., 2007). They have
drawn the interests of many researchers and have
replaced glass fibres as reinforcement in most
polymer composites owing to their great
advantages such as low cost, recyclability,
density, renewability, abrasiveness,
environmentally friendly and biodegradability
(Razak et al., 2014). The main challenge in their
utilisation in plastic manufacturing is their

degradation at high processing temperatures,
compatibility problem between hydrophobic
polymer matrix and the hydrophilic fibres; the
intrinsic high moisture absorption resulting in
microcracking, dimensional changes of the fibres
and reduced mechanical strength of the
composites (Asumani et al., 2012; Akil et al.,
2011; Srinivasan et al., 2014).

Different chemical treatment such as silane
treatment, alkali treatment, reactive additives and
coupling agents etc., have been employed to
modify the surface of the fibre for effective
interfacial bonding between matrix and the fibre.
These treatments have been found to aid efficient
coupling with the matrix by exposing more
reactive groups on the fibre surface thereby
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resulting to better thermal, mechanical and
performance properties of the composites
(VijayaRamnath et al., 2013; Abdelmouleh et al.,
2007; Girisha et al., 2012; Corradini et al., 2009;
Dehghani et al., 2013; Tezara et al., 2016).
Obtaining alternative method for the improvement
of fibre interfaces with polymer matrix is very
necessary and forms the backbone of this work.

The use of epoxy resins as coating agent in this
work is drawn from the fact that it is a very good
thermoset which have found wide applications in
composites as matrix resin, adhesives and
coatings (Thitithanasarn et al., 2012). Their
desirable properties such as good thermal
properties, chemical resistance and dimensional
stability are related to the degree of cross linking
or cross link density (Saliu et al., 2015a; Loos et
al., 2008; OzerenOzgul and Ozkul, 2018). This is
possible because epoxy resin coating is able to
penetrate the micropores on the fibre surfaces
acting as coupling agent; this behaviour develops
mechanically interlocked coatings on the fibre
surface. But, despite these successes, extensive
report has not been made in coating natural fibres
as a treatment method.

The aim of this work is to produce kenaf bast fibre
reinforced thermoplastic (ABS) composites using
the new treatment (epoxy-coating) technique in
comparison with conventional alkali treatment
method.  The effectiveness of the surface coating
and chemical treatment as well as the fibre
loadings of the resultant composites will be
studied.

2. Experimental

2.1 Materials
A commercial grade of ABS polymer chips
supplied by Toray Plastics Malaysia Sdn. Bnd was
used as the matrix. The kenaf fibres used as fillers
were provided by the Agricultural Research and
Development Institute (MARDI) of Malaysia.
Epoxy resin/hardener and Acetone (C3H6O) used
for the coating were provided by Oriental Option
Sdn. Bhd and SYSTERM respectively. Analytical
grades of acetic acid (CH3COOH) and sodium
hydroxide (MERCK) were employed for the
treatment of the fibres.

2.2 Fibre surface treatments and Coating
As a way of improving compatibility of ABS with
the fibre and reduction of moisture absorption
properties, the kenaf fibres were subjected to
surface treatment with NaOH and epoxy resin
coating.

Treatment of the kenaf fibres was for 3 hours
using 6% NaOH, neutralization with 100% acetic
acid before rinsing with distilled water until
neutral pH was obtained. The fibres were finally
dried for 12 hours at an oven temperature of 70
°C.

Epoxy resin and hardener mixed in the ratio of 2:1
was used for the coating of raw kenaf fibres (KF)
and NaOH-treated fibres (NKF). Acetone was
used to dissolve the epoxy using epoxy to acetone
ratio of 1:5. The raw kenaf (KF) and alkali (NKF)
treated fibres were immersed in the thinned epoxy
solution for a period of 3 minutes contact time.
The kenaf fibres were chopped into short 5 mm
mesh sizes followed by curing of the treated and
coated fibres at a temperature of 80 °C for 24
hours in an oven.

2.3 Composites Preparation
The composite preparations were done in two
stages: at the first stage, the constituent materials
KF/ABS, EKF/ABS and ENKF/ABS were
compounded at constant fibre loading of 10 wt %
to determine the outcome of chemical treatment
and coating. At the second stage, in order to
determine the effect of kenaf fibre loading, only
ENKF/ABS constituent was compounded at
different fibre loadings of 5 wt %, 10 wt % and 15
wt %. Twin-screw extruder was employed for the
compounding of the entire constituent materials at
an optimized screw speed and processing
temperature of 50 rpm and 240 °C respectively.

The extrudates (melt-mixed) which were
pelletized was then compression moulded into
sheets after drying in an oven for 3 hours at 80 °C.
The compression moulding temperature of 240 °C
was maintained at constant pressure and time of
65 kg/m2 and 5 minutes respectively. Preheating,
hot pressing and cold pressing times were 2
minutes, 3 minutes and 5 minutes (cooled at 25
°C) respectively. The composites were
characterized mechanically and morphologically.

2.4 Fibre Characterization (FTIR and
SEM)
The raw and coated kenaf fibres were subjected to
FTIR spectroscopic analysis using FTIR
spectrometer (Perkin Elmer Spectrum 400, model.
Perkin Elmer Inc., USA) to examine possible
changes in chemical structure and functional
groups. This was done over a spectra range of
4000 cm-1 to 1000 cm-1.
To investigate changes on surface properties and
structural constituents due to the treatment and
epoxy coating effects, SEM analysis was carried
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out with Hitachi Scanning Electron Microscope at
an accelerating voltage of 5–20 kV.

2.5 Composites characterization (Tensile,
flexural and Impact Strength)
Universal Tester (Model AG-X Series, Japan) was
used for the analyses of the tensile (ASTM D 638)
and flexural (ASTM 790) samples at standard
testing conditions of 24 °C and 50% temperature
and relative humidity respectively. An average of
five specimens was used per sample for the test

using a crosshead speed of 5 mm/min and 2
mm/min for the tensile and flexural tests
respectively (Figure 1).

Measurement of impact properties was carried out
using INSTRON dynatup impact tester based on
ISO 180 standards testing methods. Sudden loads
were applied to the samples to test their strengths
and an average of five specimens per sample was
analysed.

Figure 1: (a) Tensile testing procedure showing the test specimen clamped in the SHIMADZU Universal
Tester and (b) Flexural testing procedure showing the 3-point bending configuration.

2.6 Morphological analysis (FESEM)
The study of fractured surfaces of both the treated
and coated kenaf composites was performed with
Field emission scanning electron microscopy
(ZEISS FE-SEM Germany) SUPRA 40VP Model
for different magnifications. Sputter-coating was
done to make the samples more conductive, using
thin layer of platinum on a coating machine
(Quorum model Q150RS, UK). The positioning of
the samples was at 30  for better viewing.

3. RESULTS AND DISCUSSION

3.1 FTIR Analysis
To reduce moisture absorption and improve the
surface area, fibre surface treatment and coating
were carried out on the fibre and characterised.
The superimposition of FTIR spectra for natural
kenaf fibre (KF), NaOH treated (NKF) and epoxy
coated-treated (ENKF) are displayed in Figure 2a

The vibration peak intensities of natural kenaf
fibres (KF) were found at 1028 - 1750 cm-1 which
revealed the presence of lignin, cellulose and
hemicelluloses with their broad bands which was
also mentioned by Asim et al. (2016). The
absorption peaks at 2910 cm-1 are associated with
the C-H stretching vibration of CH2 groups in
hemicelluloses and cellulose. The presence of

hydroxyl –OH group can also be found at 3336
cm-1 in the kenaf fibre.

The spectrum of surface treated and coated kenaf
fibre (EKF) in Figures 2a and 2b respectively
show a significant reductions in peak intensities,
an indication of improved fibre surface with
respect to natural kenaf fibres as a result of
treatment and epoxy coating. The result means
that surface treatment and coating has helped in
reducing the hydrophilicity and water intake
characteristics of the fibre without adversely
affecting the fibre’s chemical composition. The
C=C stretch absorption band belonging to the
ester carbonyl group occurred at 1730 cm-1

showing that an ester chain was formed between
the hydroxyl group contained in the fibre and the
epoxy resin coated fibre (Razak et al., 2014). This
is not found in the fibre treated with NaOH. The
absorption due to epoxy group (at 3336 cm-1) was
absent for the NaOH treated samples, and also in
the natural kenaf fibre. This absorption peak is the
location of cross-linking for the hydroxyl group
and the epoxy coated fibres. The epoxy resin and
the cellulosic hydroxyl group in the fibre
interacted well leading to the missing peaks at
1730 cm-1 and 2910 cm-1. C-H stretching band is
responsible for another peak at 2910 cm-1. Asim et
al. (2016) also reported the presence of vibrational
peak between 3336 cm-1 and 3400 cm-1 indicating
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a frequency due to O-H group. It was also
observed that NaOH treated kenaf fibre (NKF)
showed similar spectrum as epoxy-coated kenaf
fibres (EKF) which revealed low peak intensity
and its effect on lignin and hemicelluloses, an
indication of successful treatment. Wax content,
hemicelluloses and lignin have been effectively

removed making the absorption peak at 3336 cm-1

to be broader when compared to the untreated
fibre. Large amount of the hydroxyl groups found
in the kenaf fibre have been covered by the epoxy
resin after coating (Figure 2b).

Figure 2a: The Spectra of raw kenaf (KF), NaOH-treated kenaf (NKF) and epoxy coated-treated kenaf
(ENKF)

Figure 2b: The Combined spectra of raw kenaf (KF) and epoxy coated kenaf (EKF).

The associated peaks for hydrophilic properties
showed a general reduction in their intensities due
to the coating and treatment effects (Figure 2b).
Although the difference between the two
treatments is that the amount of hydroxyl groups
present in the chemical treated and epoxy coated
fibres were lower compared to the raw kenaf
fibres as most of them have reacted with the
coating epoxy resin. Same observation on
reduction in hydroxyl group was reported by Tan

et al. (2011) when empty fruit fibres were treated
with maleic anhydride which led to the formation
of cross-links network.
3.2 Morphological analysis of kenaf fibres
by SEM
The micrographs of natural kenaf fibres (KF),
NaOH treated kenaf fibre (NKF), epoxy coated-
NaOH treated kenaf fibre (ENKF) and epoxy
coated kenaf fibre (EKF) are shown in Figure 3.
The surface view of raw kenaf fibres showed the
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appearance of impurities such as pectin and lignin
on the samples which might be the reason for the
poor bonding between the fibre and the matrix
interface. This might also be responsible for the
low mechanical properties of the resulting
composites.

NaOH-treated kenaf fibres, NKF (Figure 3b)
revealed some structural changes and a cleaned
surface void of impurities as compared to the raw
kenaf, KF due to chemical treatment which
indicate that fibre surface treatment with NaOH
removed the surface lignin, hemicelluloses and
pectin substances resulting to rough topography as

also mentioned by different authors (Tan et al.,
2011; Li et al., 2007).

The epoxy coated-treated kenaf fibres (ENKF)
also showed smooth surfaces which confirmed the
presence of coating on the kenaf fibres (Figure
3c). Enhancement in aspect ratio and rough
surface topography development is very important
in improving fibre-matrix interface and their
adhesion, as expected; the mechanical properties
will also improve. The porous structures on the
fibres have also been covered by the epoxy resin
(Figure 3d), which is also expected to provide
good interlocking.

Figure 3: Morphology of (a) raw kenaf fibre (KF), (b) NaOH treated kenaf fibre (NKF), (c) epoxy coated-
NaOH treated kenaf fibre (ENKF) and (d) epoxy coated kenaf fibre (EKF).

3.3 Mechanical Properties

3.3.1 Effect of chemical treatments

The tensile modulus and strength of kenaf fibre
filled ABS composites due to chemical treatments
are shown in Figure 4.



Owen et al., 2020: Improving the Properties of Kenaf Bast Fibre Acrylonitrile Butadiene Styrene...

Nigerian Journal of Textiles (NJT) Vol. 6: 40 – 54 45

The tensile strength values of neat ABS, KF/ABS,
ENKF/ABS and EKF/ABS composites are 42.4
MPa, 37.4 MPa, 38.6 MPa and 39.2 MPa
respectively (Figure 4). The neat ABS showed
strength higher than the reinforced composites
which might be due to poor interface or the low
fibre content used in the composite. To determine
the treatment method with best performance, the
fibre content of 10 wt% was kept constant, it is
however, expected that the strength of the
composite will increase on increasing the fibre
content as seen in Figure 9.

From the chemical treatment point of view, it is
observed that both modified ENKF/ABS and
EKF/ABS composites all showed improved
tensile strength as compared to KF/ABS
composites due to improved interfacial bonding
between the chemically treated kenaf (NKF),
epoxy coated kenaf (EKF) and the ABS matrix.
The tensile strength of EKF/ABS composites was
marginally higher as compared to chemical treated
ENKF/ABS composite with 1.6% improvement.
The result obtained generally indicates that the
tensile strength or performance from the new
treatment method of surface coating the fibre with
epoxy resin gave better tensile strength compared
to conventional alkali treatment method of natural
fibre. Hence, EKF/ABS composite gave better
tensile strength than ENKF/ABS composites.
Dehghani et al. (2013) also mentioned enhanced
thermal and mechanical properties by surface
coating of date leaf fibre. Tensile modulus (Figure
4) also showed the same trend as that of tensile
strength. Observation is that both chemically
treated ENKF/ABS and epoxy coated EKF/ABS
composites all showed improved tensile modulus
with same maximum modulus as compared to
untreated/uncoated KF/ABS composites. It also
showed that NaOH treatment is unnecessary and
might not be required.

Flexural modulus and strength effect of the
chemical treatments are presented in Figures 5
and 6 respectively. The flexural strength of ABS,
KF/ABS, ENKF/ABS and EKF/ABS composites
are 61.3 MPa, 58.2 MPa, 59.0 MPa and 61.0 MPa
respectively. The high flexural strength of neat
ABS showed slight reduction with the addition of
fibres. The flexural strength of KF/ABS
composites was found to be low indicating weak
interface and poor compatibility between the
hydrophobic matrix and the natural kenaf fibre
and, another reason may be attributed to fibre
degradation since the composites was melt mixed
or processed at high temperature (240 °C) above

the temperature at which natural fibres degrade.
ENKF/ABS and EKF/ABS composites both
yielded improved flexural strength as compared to
KF/ABS.

There is a higher bonding between the coated
kenaf and the ABS polymer with respect to the
raw kenaf fibre composites. The reason for the
improved result is the surface roughness of the
fibre which must have increased causing better
mechanical interlocking (Gu, 2009).

The flexural strength of ENKF/ABS composites
was better than the untreated composites due to
the existence of enhanced fibre/matrix interaction
as a result of chemical treatment effects.  The
highest flexural strength is found with EKF/ABS
composite and followed by chemical treated
ENKF/ABS composite which improved by 3.3%
and 4.6% compared to ENKF/ABS and KF/ABS
composites respectively. An indication that the
new treatment method of surface coating with
epoxy resin yields better flexural properties than
the conventional sodium hydroxide treatment
method.

The flexural moduli (Figure 6) of all reinforced
composites were more than the neat ABS. The
flexural modulus of ABS increased upon the
incorporation of fibres which is in direct contrast
with the flexural and tensile strength results
earlier discussed in Figures 4 and 5 where ABS
showed a slight reduction in strength with the
incorporation of fibres and later improved
significantly with chemical treatment and surface
coating. It is further observed that EKF/ABS
composites showed maximum flexural modulus
(2392.59 MPa) indicating that epoxy coating of
fibres and its composites yield better flexural
results than the use of alkali treatment.

The impact strength and absorbed energy values
of neat ABS, KF/ABS, ENKF/ABS and
EKF/ABS composites are shown in Figures 7 and
8. Neat ABS showed increased impact strength
when fibres were incorporated, which further
improved with surface coating and treatment. To
compare treatments, the impact strength of all
reinforced composites were better than the
unreinforced ABS.

Chemical treated ENKF/ABS and epoxy coated
EKF/ABS composites exhibited superior impact
strength as compared to KF/ABS composite
showing enhanced efficiency of stress transfer
from the matrix to the KF (Owen et al., 2018).
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Figure 4: Several chemical treatments and their effect on the tensile strength and moduli of kenaf fibre filled
ABS composites at 10 wt% constant fibre loading.

Figure 5: Chemical treatments effects on the flexural strength of kenaf fibre filled ABS composites at 10
wt% constant fibre loading.

Figure 6: Chemical treatment effects on the flexural modulus of kenaf fibre filled ABS composites at 10 wt
% constant fibre loading.
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Figure 7: The chemical treatment effects on the impact strength of kenaf fibre filled ABS composites at 10
wt% constant fibre loading.

Figure 8: Chemical treatment effects on the impact absorbed energy of kenaf fibre filled ABS composites at
10 wt% constant fibre loading.

This could be attributed to the enhanced interface
due to NaOH treatment and epoxy coating effects,
and existence of strong intermolecular bonding
between the treated and coated fibre and ABS
(Saliu et al., 2015b). Nuthong et al. (2013)
recorded similar behaviour in their flexible epoxy
treated natural fibres PLA composites.

In Figure 8, ABS polymer only absorbed lesser
amount of energy as compared to the constituent
composites. More energy was dissipated with
incorporation of fibre and the resultant composites
absorbed more energy than the unreinforced ABS.
The KF/ABS composites has less ability to absorb
impact energy as compared to surface treated and
coated composites samples due to weak bonding
interface between the natural kenaf and ABS
polymer matrix. Maximum energy of 6.49 J was
found with ENKF/ABS composites and followed
by EKF/ABS with absorbed energy of 6.13 J.

3.3.2 Effect of fibre loadings
Since fibre content is of significant importance to
properties of natural fibre reinforced composites,
high amount of fibre content is required to achieve
the high performance of the composites (Sapuan
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composite was used to determine the influence of
fibre content on the performance of the
composites. The result obtained on the effects of
fibre loading on the tensile strength and moduli of
kenaf fibre filled ABS composites are presented in
Figure 9 and 10 respectively.

Tensile strength is found to improve with high
fibre loading (Figure 9). 15 wt% fibre loading
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The result is an indication that in addition to
improved properties with surface coating and
treatment, maximum performance could also be
achieved with high amount of fibre content.
Nishino et al. (2003) also recorded increased
tensile properties on kenaf fibre content increase.
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In a previous study on kenaf reinforced recycled
PET composite (Owen et al., 2019), increase in
tensile strength was recorded due to increase in
fibre loading. Surface coated fibres in composites
gave a positive increase for tensile strength with
increase in fibre content from 5-15 wt% compared
to uncoated composites. The modulus (Figure 10)
also increased as the fibre content increased with
highest modulus value of 2652.8 MPa found at 15
wt% fibre loading.

The flexural strength (Figures 11) of the
composites decreased as the fibre loading

increased up to 15 wt%, maximum strength of
60.7MPa was found at 5 wt% fibre loading.

In Figure 12, the neat ABS has a flexural modulus
of 2194.6 MPa which also increased with addition
of kenaf fibre. The highest modulus was at 15 wt
% loading with a value of 2469.1 MPa. The
results obtained have indicated that the amount of
fibre content is a factor for consideration in the
performance of kenaf fibre filled ABS
composites. The composites showed a significant
reduction in bending strength whose modulus
increased with increase in fibre loading.

Figure 9: Effect of fibre loading on the tensile strength of kenaf fibre filled ABS composites

Figure 10: Tensile modulus of kenaf fibre filled ABS composites at different loadings
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Figure 11: Flexural strength of kenaf fibre filled ABS composites at different fibre loadings

Figure 12: Flexural modulus of kenaf fibre filled ABS composites at different fibre loadings

Figures 13 and 14 show the results of the impact
strength and absorbed energy for kenaf fibre filled
ABS composites. The impact strength of
unreinforced ABS increased on incorporation of
fillers. Strength of composites decreased with
increased in fibre loading. Maximum strength was
at 5 wt% which dropped at 10-15 wt% loadings.

The work of Nuthong et al. (2013) on impact
strength of epoxy treated fruit fibre/PLA showed
decreased strength because the fibres could not
improve the brittleness of the PLA matrix. The
current study have shown that ENKF/ABS

composites exhibited improved impact strength as
compared to neat ABS matrix due to the presence
of strong intermolecular force between the epoxy
and the fibre. In a similar manner, 5 wt% filler
content absorbed more energy (7.82 J) than other
constituent composites (Figure 14).

The found decrease in energy with increased
loading might be due to agglomerations at high
fibre loading. Thus, ENKF/ABS composites
showed improved impact properties due to the
surface treatment and coating effect on the fibre.
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Figure 13: Impact strength of kenaf fibre filled ABS composites at different fibre loadings

Figure 14: Impact absorbed energy of kenaf fibre filled ABS composites at different fibre loadings

3.4 Morphological properties

3.4.1 Effect of chemical treatment
The results of the morphological analyses of
natural kenaf (KF/ABS), treated kenaf
(ENKF/ABS) and coated fibre (EKF/ABS)
composites are presented in Figures 15(a-b), (c-d),
and (e-f) respectively. Several FESEM images
were taken at various directions to characterize
the resultant composites.

The FESEM micrograph of fracture surface
morphology of natural kenaf KF/ABS composites
(without fibre treatment) in Figure 15(a-b)
revealed cracked portions and gaps between the
fibre wall and ABS matrix which signifies
incompatibility. Azwa and Yousif, (2013)
attributed the cracks to the debonding at the fibre-
matrix interface which progress to the composite
surface. This causes weak bonding between the
fibre and matrix and poor mechanical properties

of the composites as observed in Figures 4 and 5.
Evidence of fibre pullout and holes are also
visible in the composites system.

There is an improved bonding between the treated
fibre and matrix ABS molecular chain for the
NaOH treated kenaf ENKF/ABS composites
(Figure 15 (c, b)). An indication of the chemical
treatment effect which may have deactivated the
hydroxyl groups in the treated kenaf fibre
resulting in effective chemical interlock with the
ABS matrix. However, ENKF/ABS composites
revealed a strong fibre /matrix interfacial bonding
which might be the primary cause for the
outstanding mechanical properties over the
untreated composites. Same can be said for coated
kenaf EKF/ABS composites (e, f). This has led to
the superior mechanical strength recorded in
Figures 4 and 5 compared to the NaOH treated
kenaf ENKF/ABS and the natural fibre KF/ABS
composites.
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Figure 15: FESEM micrograph of raw kenaf, KF/ABS (a, b), epoxy-coated NaOH treated kenaf,
ENKF/ABS (c, d) and epoxy-coated kenaf, EKF/ABS (e, f) composites.

3.4.2 Effect of fibre loading
The fractured micrographs of the epoxy coated
ENKF/ABS composites at different fibre loadings
(5, 10 and 15 wt%) are shown in Figure 16. The
composites micrographs all showed clear
evidences of structural integrities being retained

even at higher fibre loading of up to 15 wt%
because of the coating effect. Fibres pull out;
damages and delamination were not prevalent as
seen in the uncoated KF/ABS composites (Figure
15).

(a) (b)

(c) (d)

(e) (f)
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Figure 16: FESEM micrographs of epoxy-coated NaOH treated kenaf (ENKF/ABS) composites at 5 wt%
(a, b), 10 wt% (c, d) and 15 wt% (e, f)) fibre loadings.

CONCLUSION
Composites of kenaf bast fibre reinforced high
temperature thermoplastic (ABS) using the new
treatment technique in comparison with
conventional alkali treatment method was studied
with the view to evaluating their effectiveness.
The following conclusions are drawn:
 Epoxy coating of kenaf fibres as a

treatment method is more effective than
the conventional alkali treatment in
improving mechanical properties as epoxy
coated (EKF/ABS) composites gave the
best results with substantial improvement
in mechanical properties (flexural strength
of 61.093 MPa and impact strength of

0.1135 kJ/mm2) compared to epoxy-
coated NaOH treated kenaf (ENKF/ABS)
and raw kenaf fibre (KF/ABS) composites
(flexural strength of 58.21 MPa and
impact strength of 0.1076 kJ/mm2).

 Treatment of kenaf fibres with NaOH for
improving the interfacial adhesion in
composites fabrication might be
unnecessary if coating is to be done thus,
reducing production cost. FESEM studies
validated the improved EKF/ABS and
ENKF/ABS strong fibre/matrix interface
bonds between the coated, treated fibres
and ABS matrix.

(a) (b)

(c) (d
)

(e) (f)
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 Kenaf fibre composite properties can thus
be improved further by coating and this
will find increased applications in
industrial productions if properly put to
use.
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ABSTRACT
Clothing from pre-historic time till date has served the same basic human needs. These needs are protection,
adornment, identification, modesty and status. But adolescents only see clothing as a way to be accepted,
respected and a way to attract favorable attention. This paper looked into adolescents developmental needs
as they affect their clothing selection. Some of their major identified needs are physical, social, cognitive
and emotional, while some basic factors that affected their clothing selections are technology, media,
wealth, peer group pressure, fashion, identity, personality, among others. The paper also discussed clothing
in relation to adolescents’ urge to dressing, and ways to help them develop morally. Conclusion was made
and recommendations stated. It was recommended among others that adolescents should be listened to and
helped in their clothing selection. Parents should also support them morally and financially where necessary
so as not to deviate into immoral acts.

Keywords: Adolescents, developmental needs, clothing, fashion.

INTRODUCTION
Throughout history, clothing has great meaning,
and has indicated people’s handicraft skills,
artistic imagination and cultural rituals. In today’s
world of fashion, adolescents are movers and
shakers, they inspire fashion to its highest peak
because they have short-lived taste in fashion that
changes often. These tastes in fashion changes
according to their physical and psychological
needs. They need clothing to satisfy their need for
adornment. As Brown (2003) said “as the nearest
environment, clothing affects a person’s physical,
psychological and social comfort”.

Adolescent is a person that is neither a child nor
an adult. He/she is a person that has many and
pleasant experiences as he/she explores the world
about his/herself’s good looks. He/she makes
many friends, peer groups, and attends school and
many various social functions. These activities
make his/her needs wide because he/she needs
clothing that will make him/her comfortable
during these functions. Clothing gives him/her the
ability to express personality and have self-
confidence. Therefore we can rightly say that
clothing gives adolescents personality and helps
them to identify with other people. Brown (2003)
narrated that “clothing is a non-verbal
communication that tells something about the
person wearing it, whether intended or not,
clothes help make an impression on others”.
Adolescents’ clothing needs are purely

psychological and societal recognition, while their
physical need is not important (Crane 2000).

Clothing does much more than just cover the
body, it is worn by different group of people for
different reasons, they are worn for modesty,
adornment, personality, identification, attitude,
status, protection beauty, culture, dress code,
value, conformity, individuality, peer pressure
(Brown 2003). Clothing is any article placed/worn
on the body in order to protect, beautify, or adorn
it (Encarta 2009), ranging from cosmetics,
garments, scarification, tattooing, hairstyles,
jewelries, shoes and bags. These items have been
worn over decades, but the only change is the
materials used in making them due to
technological advancement in the world. Crane
(2003) added that “in ancient times, clothing was
made from items found in nature. The first clothes
were probably made from animal skins. Today’s
technology provides many different fibres,
fabrics, finishes and manufacturing processes,
regardless of these advances, however the reasons
to wear clothes are the same as they have been
throughout history”. These needs are protection
(physical needs), adornment and identification
(psychological needs), modesty and status (social
needs).

Technological advancement improves and brings
variety to choose from. Due to these changes
adolescents begin to question moral and religious
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ideas that they received from their parents and
society in which they live. Sometimes they want
to wear what do not conform to their cultural or
religious forms. They sometimes seek the
approval of friends and classmates. This
conflicting issue affects what they choose to wear
in order to express their personality, and also the
feeling of security. As Brown (2003) said
“sometimes teenagers wear clothing in conformity
to their peer for conformity, this gives them the
feeling of being secured about being appropriately
dressed. Identification can be accomplished with
emblems, colors, badges, patches, jewelries”. This
identification gives the wearer a feeling of unity
with others in a group.

ADOLESCENTS
Adolescence is defined as a period between the
ages of 10-19 (World Health Organization),
though this can vary from one young person to
another. These people are called adolescents. In a
professional literature, Arnett (1999) stated that
“adolescence is portrayed as a negative stage of
life-a period of storm and stress to be survived or
endured”. Clothing occurs for young people due
to physical development and hormonal changes in
their bodies. These changes happen in the
following areas of adolescents developmental
needs - physical, psychological, emotional and
behavioral.

Developmental needs of adolescents and their
clothing needs:
Physical development: The physical changes that
herald adolescence are the most visible and
striking markers of this stage. However, these
physical changes represent just a fraction of the
development that adolescents experience. Their
developing brains bring new cognitive skills that
enhance their ability to reason and to think
abstractly. Entering puberty heralds the physical
changes of adolescence such as growth spurt and
sexual maturation. There is a rapid skeletal
growth, as Ibrahim (2007) stated that “the rapid
growth period brings its problem in dress. As legs
and arms grow long, garments are quickly
outgrown, sleeves are short or tight, trouser
dangle at a ‘high water mark’ above the ankles,
and skirts look indecently short. Dresses become
tight around the chest, and the waistline is out of
place, so that adolescent may develop a strain
posture and stilted motions to conceal the poor fit
of his/her clothes”. Regardless of the timing of the
physical changes that take place during
adolescence, this is a period in which physical
appearance commonly assumes paramount
importance. Both boys and girls are known to

spend hours concerned about their appearance,
particularly in order to ‘fit in’ with the norms of
the group with whom they most identify. At the
same time, they wish to have their own unique
style, and they may spend hours in the bathroom
or in front of the mirror trying to achieve this
goal. Santrock (2001) advised parents to “take
adolescents seriously when they express concerns
about aspects of their appearance, such as acne,
eyeglasses, weight, or facial features”. The way
adolescents feel about their bodies can affect the
way they feel about themselves as a whole,
concerns about their bodies can erode the quality
of life for young people, keeping them from
healthy relationships, taking up an inordinate
amount of time they could be using to cultivate
other aspects of their personalities, and leading
them to overspending on goods and services to
improve their bodies (Jaffe 1998). To cultivate a
healthy body image, adolescents can tap and sift
from information and messages related to body
image, appearance, attractiveness and eating that
they encounter in the media, at home and from
their friends.

Emotional development: Adolescents develop
emotionally, establishing a new sense of who they
are and who they want to become. The process by
which an adolescent begins to achieve a realistic
sense of identity also involves experimenting with
different ways of appearing, sounding and
behaving. Although it is now commonly accepted
that identity formation neither begins nor ends
during adolescence. Arnett (1999) observed that
“the stereotype of adolescence emphasizes
emotional outbursts and mood swings”.
Adolescents are concerned about physical changes
– height, weight, facial hair; developing breasts
are all source of sensitivity and heightened
emotions. A child develops low esteem if there is
a gap between one’s self-concept and what one
believes one should be like, Jaffe (1998) identified
characteristics in adolescents with low esteem as;
feeling depressed, lacking energy, disliking one’s
appearance and rejecting compliments, feeling
insecure or inadequate most of the time, having
unrealistic expectationsof oneself, having serious
doubts about the future, being excessively shy,
and rarely expressing one’s own point of view,
conforming to what others want and assuming a
submissive stance in most situations. Vanderhoff
(2009) mentioned that “clothing is one of the
basic needs of people (adolescents) that satisfied
the socio-psychological or emotional needs with
relationship to the inner self and in relationship
with others, when these needs are not met,
problems arise”.
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Social development: Adolescents social
development involves relating in new ways both
to peers, family, school, work and community;
they begin to experiment with new behaviors as
they transit from childhood to adulthood,
adolescents generally prefer to spend increasing
amount of time with fellow adolescents, and less
time with family. Peers provide a new opportunity
for young people to form necessary social skills
and an identity outside the family. Arnett (2003)
observed that “peers provide a new opportunity
for young people to form necessary social skills
and an identity outside the family; peers have
significant sway on day-to-day values, attitudes
and behaviors in relation to school, as well as
tastes in clothing and music”. Most adolescents
want to be popular; the advantage is that, popular
adolescents possess a broader array of social skills
than their less well liked peers, better self-
concepts, a greater ability to form meaningful
relationship, and greater ability to resolve
conflicts with these relationships. But the
downside is that popular teens are at higher risk
for exposure, and participation in risky behaviors
(Allen, Porter and McFarland 2005). Participation
in sports, which has important direct health
benefits, is one socially sanctioned arena in which
adolescents physical energies can be positively
channeled. Other activities include dance, theater,
carpentry, cheerleading, hiking, skiing,
skateboarding and part-time jobs. These activities
provide adolescents with opportunities for getting
exercise, making friends, gaining competence and
confidence, learning about team work, taking
risks, building character and self-discipline (Boyd
and Yin 1996). In order to establish greater
independence from the parents, adolescents orient
themselves toward their peers to a greater extent
than they did in earlier stages of development, and
conformity and concerns about acceptance are at
their peak (Santrock 2001). Socially, Raiders
Jackets can mark one as a member of an exclusive
club, which adolescents may and may not define
as a gang. These kids do not feel safe alone in the
society, so they resort to the purchased security of
a certain jacket and with others who feel similarly
ostracized from school. Parents must be aware of
what their children wear, especially of an item of
clothing seems to indicate some connection to
other kids they see around, because what kids
wear can put them in danger today (Burke 1991).
In another dimension, Brown (2003) stated that
“clothing contributes to social comfort when it
helps you feel as if you fit in with others in a
group so that you can interact easily. Clothing can
signify your membership in a special organization
or group. Uniform has both social and

communication function”. Parents can help
adolescents withstand peer pressure and find
alternative ’cool enough’ group that will accept
them, because the need to belong to groups at this
stage is too strong to simply ignore.

Cognitive and moral development: This is how
adolescents think, reason and understand
situations. It is the development of a sense of
values and ethical behavior. Adolescents’
cognitive development, in part, lays the
groundwork for moral reasoning, honesty, and
pro-social behaviors such as helping, volunteerism
or caring for others. The higher level thinking
allows them to think about the future, evaluate
alternatives and set personal goals (Keating 1990).
Adolescent girls tend to feel more confident about
their reading and social skills than boys, and
adolescent boys tend to feel more confident about
their athletic and math’s skills (Allen et al 2005).
Teens are concerned with their appearance and
their every move. One consistent experience of
adolescence is the constant feeling of being ‘on
stage’ and that everyone and everything is
centered on their appearance and actions. This
preoccupation stems from the fact that brain
changes actually spur adolescents to spend an
inordinate amount of time thinking about and
looking at themselves.

FACTORS THAT AFFECT CLOTHING
SELECTION OF ADOLESCENTS

Media: it includes music, television, and most
recently, the internet. They are an important part
of the adolescents’ community. Adolescents spend
an estimated 6-8hours per day exposed to some
form of media (Robert 2000), and youth are
increasingly attending to more than one form of
media at a time. Media is a growing influence on
the development and clothing selection of
adolescents; this affects them positively if not
careful negatively because of their portrayals to
negative dressing. The internet is now a
ubiquitous presence in the lives of adolescence,
although all youth do not have equal access to
computer, either at home or at school. Rideout
(2001) discovered that “in a recent survey that
95% of 15-17years olds have been online, with
most in this age group (83%) having access to the
internet from home. Nearly a third (29%) has
access to the internet from a computer in their
bedroom, where parents are much less able to
monitor its use.

Identity: identification is the process of
establishing or describing who someone is or what
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someone does. Identity and cloth are in timely
linked. Cloth display, express and shape identity
imbuing it with a directly material reality.
Identification can be accomplished with emblems,
colors, badges, patches and jewelries; this
identification gives adolescents a feeling of unity
with others in a group. They offer a useful lens
through which to explore the possibly changing
ways in which older identities are constituted in
modern culture.

Powell and Gilbert (2009) theorized clothing and
identity into five categories: they are:

i. The role of clothing as a marker of class
distinction in which dress is an aspect of
cultural part of how elites establish,
maintain and reproduce positions of
power, reinforcing relation of dominance
and subordination. Crane (2000) observed
that the dominance of class in the account
of fashion has been challenged. The
democratization of fashion and the rise of
street styles have rendered its dynamic
less central.

ii. Clothing is preoccupied with gender.
Clothes have been used to hide sexual
difference in its strong biological sense, at
the same time to pointing up and
signaling it through assumptions
concerning gender in clothing codes.

iii. The third major way in which clothing
and identity has been theorized is in
semeiotic terms, whereby clothing is
presented as a linguistic code- a means
whereby people send messages about
themselves. Clothing is indeed a code
which should be regarded as an aesthetic
rather than linguistic code communicating
ambiguity and complexity.

iv. Clothing is theorized in terms of
performativity, emphasizing its role in
processes of self-realization and
presentation. It expresses identity to the
outside world and acts back on and
reinforce it for the individual at a direct
physical level.

v. It is also theorized in terms of sub-group
analysis, in which clothing and body
styling is seen as markers of the
boundaries of the group, a means of
stabilizing identity and registering
belongings. The approaches tend to focus
on youth culture, street styles and counter
cultural modes.

Individuality: it is self-expression. It is the
quality that distinguishes one person from another
(Crane 2000). It is the characteristic of being
unique. When people choose styles and colors of
clothes that are totally different from those of their
friends, they are communicating their
individuality. They are satisfying their need for
adornment while rejecting peer pressure and
conformity.

Conformity: it means obeying or agreeing with
some given standard or authority. Humans learn
early in life what others expect them to wear and
other authority figures like peer pressure in order
to be accepted. However, too much conformity
can mean a loss of personal identity.

Status: it is the position or rank compared with
that of others. Good or high status is usually
associated with recognition, prestige and social
acceptance. Clothing is sometimes used to gain a
higher rank in the society, along with achievement
and peer approval. Thus many people are willing
to pay more for garments with designer labels or
popular logos. Youths may try to achieve a higher
status by wearing fur coats, diamond jewelry, or
expensive clothing items, some items enable them
to feel important and it shows what they have
achieved.

Technology: it gives variety of clothing which
increases the rate of fashion locally and
internationally.

Fashion: It is the reigning style at a particular
time. it seems customary for teenagers to buy
most of their garments new each year based on the
reigning style, rather than rotating purchase from
one year to the next as is typical of adults.
Teenagers are more concern about the
fashionableness of a garment than its durability or
quality. Adolescents usually select their clothing,
although they are accompanied by mothers or
family members. Adolescents want to be part of
fashion because of their taste for clothing.

Money: money at hand determines what one
purchases. This is a difficult situation because
where adolescents cannot afford, they now depend
on friends, which if not monitored by parents,
make them fall into problems.

Occasion: these are activities embarked by
adolescents which need different clothing. They
are sports, school, social function, part time jobs,
associations and excursions. The type of clothing
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chosen should reflect occasion/activity
adolescents engage in.

Environment: it involves the values and weather
condition of the society/community in which
adolescents find themselves.

CLOTHING AND ADOLESCENTS

Clothing is garments made from different
materials and taking different forms used by man
to protect him from the weather, and to adorn him.
Hwang (1996) stated that “clothing is an
important part of our image. The cloth that we
wear reflects our personalities, our character, and
help to make up our image”.

According to Bill (1991), “clothing provided a
mark of identity and a means of non-verbal
communication, and that in traditional societies;
clothing functions almost as a language that can
indicate a person’s age, gender, marital status,
place of origin, religion, social status or
occupation. But in modern industrialized
societies, clothing is not so rigidly regulated and
people have more freedom to choose which
messages they wish to convey”. Fashion changes
from time to time, it may be from season to
season, or year to year. These trends influence the
shape of clothes. Changes in clothing come as a
result of high technology in textiles.
Fashion changes very quickly due to modern
technology and communication methods. Also
modern technology has changed the way fibres
are processed, fabrics are manufactured and
garments produced. Mass production has taken on
a new aspect due to new technology in producing
the fabrics, the use of computers for pattern
design, grading/sizing (change pattern pieces to
different sizes), pattern lay out, cutting pattern
pieces, and assembling cut fabrics is done within a
very short time. In the field of communication,
such as computers, fax machines and satellite,
information from around the world can be
obtained in minutes. Fashion can be viewed from
any country, any designer and television programs
or movies. Clothing seen on TV stars artists,
advertisements in magazines often become the
fashion tomorrow.
Clothes designed especially for adolescents are
latest to the commercial clothing field. Prior to
1943, girls and boys from 12 to 15years of age
had to select clothes from that designed for
children, and when children sizes become too
small, they had to select from garments designed
for small adults styles too grown up, and both
were impiously proportioned for the adolescents

figure (Encyclopedia). This being a very self-
conscious age, it became important to provide
suitable clothing in acceptable styles to meet
adolescent’s activity needs. Ibrahim (2007) added
that “teens are special people and should have
special fashions just for them, not ‘warmed up’
last year fashion, but clothes designed with
sophistication of their big sisters, cut to fit their
own growing teens figures”.

WAYS TO HELP ADOLESCENTS
DEVELOP HEALTHY BEHAVIOUR

 Talk to friends who have teenagers and
get a perspective on the issues. Talking to
the parents of your teenagers’ friends may
be helpful in terms of information and
mutual support.

 Take comments about adolescents
appearance seriously and spend time
actively listening to such concern.

 Get teenagers to talk about their feeling,
fear and what stresses them out about the
physical changes happening in their body.
When adolescents talk about their
feelings, listen, do not jump in too quickly
with advice, want, or tell them that their
feelings are irrational or unfounded.

 Teenagers need open communication with
parents on many topics and need their
support and encouragement. Above all
they need their unconditional love.

 Adolescents should know that media
images do not reflect the average person;
there is wide diversity in physical
appearance and rate of development.
Therefore, encourage critical thinking
about the media and the nature of our
consumer culture.

 Encourage activities of adolescents that
focus on attributes other than physical
appearance, such as academics, sports,
music, arts and writing or craft.

 Never subject an adolescent to public
criticism or mockery of their thoughts or
actions.

 Let adolescents accept who they are,
identify their unique strength and build on
them.

 Teenagers need to know about safety in
general, have an opportunity to reflect on
risk taking behavior and become more
prepared should they find themselves in
danger.

 Reinforce these messages regularly.
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CONCLUSION
Clothes act as an intermediary between the body
and its public presentation which can literally be
put on or off. Clothing offers a field in which one
can explore the cultural constitution of age.
Clothes are cultural artifacts, embedded in current
and historical sets of meanings, shaped by social
and cultural concerns. Clothing has been
historically age ordered, reflecting embedded
assumptions about age, its role in the society. Age
has always been one of the key structuring
principles; and should not be surprised to find it
reflected at the bodily level in the clothes that
people wear. One of the wider roles of clothes is
to render social difference, concrete and visible.
Today adolescents wear clothes the same reasons
they have worn them throughout history. They
wear clothes because of their values, attitudes
their tendencies toward conformity and
individuality and their personalities. Values are
usually balanced in people’s choices. Clothing
choices can also give clues about personality
traits. Therefore parents should guide their
children morally and financially on the choices of
their clothing, this will encourage trust,
confidence, respect and sense of responsibility.
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ABSTRACT
Members of the family can create wealth for the family’s survival by engaging themselves in many handcrafts,
using simple equipment, in order to earn their living and live comfortably. The paper examines wealth
creation through handcraft for diversification of family economy, by looking at what wealth creation is and the
strategies to employ for wealth creation. It also looks at various handcrafts members of the family can be
engage in and what factors to consider before selecting any handcraft. Also, it looks at ways handcrafts can
diversify the family economy. Family member should bear in mind the money at hand, time for the completion
of the chosen craft and the expected audience should be considered before starting any handcraft. It was
recommended that the chosen handcraft by family members should be relevant to the societal needs, within the
family’s means and income, the craft must also be creative and innovative, as well as it being pleasing to the
eyes.

Key Word: Family Members, Wealth Creation, Handcrafts, Family Economy

Introduction
Family members are a group of individuals, each with
his needs, wants and desires. For satisfactorily
adjustments to the environment those needs, wants
and desires must be met. Most of these are met only
through wealth, as such there is the need for each
family to create its own wealth. Wealth creation is the
accumulation of assets especially those that generate
income over a long period of time (financial
Dictionary. 2017). Also Patil (2016) defined wealth
creation as anything which could be owned and
controlled and have monitory values or have the
potential to create the monetary value.

The art of using the hand or sometimes using simple
machines to produce something that is both beneficial
demands creativity and foresight, those articles
produce by hands are known and called handcrafts.

Handcrafts sometimes known as handicraft or
handmade, is any of a wide variety of type of work
where useful and decorative objects are made
completely by hand or using only simple tools (Patil,
2016). According to St. Johns (1992) handcraft is an
object of functional, decorative and aesthetic value
which requires the technical and design skills of a
craft person, with direct contact over hand, tool, and
simple machine operations in production.

Family, members collectively unite together to
manage their residency in one way or the other.
Family daily needs of goods and services accounts for

the sharing of roles and responsibilities to each
family member, when the goods and services are
adequately acquired, that can boast the family
economy. Family economy is a term used to describe
products, goods and services mostly produced in the
home and where the work force consists of family
members (Carter, Ransom, and Stutch, 2006). Family
economy described the family as an economic unit,
the early stages of development in many economics
are characterize by family based production. Most
economic activity took place within the household
and production and distribution were organised by
custom and tradition (Parente; Rogerson and Wright,
2000), the family economy would reach a high point
with many children, adolescents, young adults and
even the elderly and infirm efficiently contributing to
its productions.

Wealth Creation
Olusola (2017) outlined the following powerful
principles of wealth creation:

1. Principle of Intention: one needs to have a
personal will to conquer the world, in ones
chosen field of endeavor one need to be
intentional about creating solutions to
problems, creating values as well as creating
wealth.

2. Principle of attentions: one needs to
identify ones specifics fields and remain
consistent over the years. Look for the most
sustainable way to create solution through
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ones spheres of endeavor. Also avoid
anything that weakens one and only give
attention to those things that strengthen one.

3. Principle of energy and passion: stay focused
on the chosen areas and give all your time,
energy and attention there. As ones energy
flows one’s energy grows.

4. Principle of belief: one's conviction and core
belief propels one in business and personal
success. Belief in oneself, in one's dreams, as
well as solutions that one were born to solve,
one also needs to have a healthy self-esteem in
order to have that conviction and belief in
oneself.

5. Principle of growth: live your life consistently
with the attitude of growth and learning. Ones
result and outcome in life will expand only at
the same rate as ones personal growth. Growth
keeps and increases ones wealth desires and
goals, which ultimately ensures sustainability.

6. Principle of Service: this is the action of
servicing, helping or benefitting another, one
makes a living by what one gets, but one makes
a life by what one gives, services bring more
wealth and creates satisfaction and more
achievements.

Wealth Creation Strategies
The following are vital strategies of wealth creation
according to Patil (2016)

a) Starting a business: business could be a
very good if it is implemented well.
Though, it is a very sensitive thing to deal
with risks as very high and it requires
adequate involvement of each members.

b) Deposits and investments: deposits and
investments are those assests which make
money grow without much involvement of
the owner.

c) Real estate assets: one of the best wealth
creation idea for a common man is an assest
in terms of real estate properties or even
owning the family's house is an assest to the
family and its next generation.

d) Loan as an assest: there is a huge possibility
that by using loan money, an individual can
develop a system from which one can earn
more than the loan repayment.

e) Trademarks, patents, copyrights: patent
registered products sell three (3) times more
than the competitions because no other
product could claim that name, hence the
products with trademarks or patent labels are
seen as brand product or original products,
while products from others in competition
are taken as fake products .

Management of Wealth Creation
Thomas (2016) stated the following points in the
management of wealth creation:

- Setting a smart goal
- Planning
- Time management
- Budgeting
- Money and bankers
- Small and medium sized needs
- Wealth management

The Impacts of Wealth Creation to the Family
Smeaton, Iindson, Deraniyaga, Francavilla, Phililips
and Salis (2011) wrote that, economics outcomes
associated with the enterprises or businesses which
were established or strengthened have included
increased outcomes, creation of employment,
increased yields, improved food security, improved
suitability of crops or livestock, improved agricultural
methods, better nutrition and more meals eaten.

Economically diversified families are better able to
withstand environmental disaster and reduce pressure
on land resources, more able to plenty incomes over
the years and able to enjoy food security, economic
independence was a key economic outcome. Socially,
families have access to better education, improved
health, confidence and optimism and keeping the
family together.

Crafts Available to Family Members
There are many crafts available to the members of the
family. Wangboje (2006) state the following crafts:

1) Carving: carving of different kinds exists in
Nigeria. The most common being wood
carving and calabash carving. Wood suitable
for carving are available in large quantities.
Carved items such as tools, boxes, bowls,
doors, panels are in great demand.
Calabashes are carved through elaborate
geometrical designs and patterns which are
burnt on to the outer surface of the calabash.

2) Brass work: brass work is of two (2) varieties
one is beaten work and the other is cast in
moulds, The brass is fashioned in designs on
small anvils using a small hammer. Beaten
brass are fashioned on to trays, bowls,
bracelets and other objects.

3) Pottery: pots are made of different shaped
and sizes using clay and are being used as
vehicle for cooking. storage in many parts of
Nigeria especially in the rural areas.

4) Beads work: beads are used to make
necklaces, handbags, earings, bracelets, leg
ornaments and so on. Also to decorate
aprons, lion covers and belts. Beadwork
pattern not only decorate, but also as a means
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of communication, signaling the wearers
rank, wealth profession and stage in life.

5) Sewing; This has to do with fabric and
leather, it involves joining pieces of fabric or
leather to make article by using needle to pass
through thread repeatedly through the fabric
or leather.

6) Gardening: This involves producing food
from ones plot of land, which could be food
items, fruits and vegetable.

7) Embroidery: This is the embellishment of
fabric with a design in threads, given a
decorative touch [or a garment one sews

8) Tatting: This involves making beautiful lace-
like edgings and motifs to trim household and
fashion accessories.

9) Crocheting: This is a needle work done with a
hook, by drawing thread through one or many
loops, this is used to provide caps, socks,
cardigan, sweater and household items

10) Knitting: This is a technique for creating
fabrics by knotting strands of yarn into loops,
this is used to produce harmattan or cold thick
clothing, and household items.

11) Quilting: this consists of three (3) thickness of
materials that is, top fabric, a padding of
wadding soft cotton or flannels and a lining to
produce bed sheets, bags and puffs.

12) Macrame: this involves working with
multiple strands of yarn and beads to produce
decorative items for the household.

13) Soft toys: this involve the uses of fabric,
foam, kapok, fabric scraps and dried foodstuff
to produce toys for children

14) Applique: this is the method of attaching one
or many different fabrics over another to form
a design, be it a collage, picture or a dainty
motif on fine fabric.

15) Flower arranging: flower arrangement
involves a sense of colour, line and balance. It
is also an expression of one self-flower that
arranged inside pans, bottles, vases, cans and
so on.

16) Floor mats: different types are made locally
with various materials such as raffia, fabrics,
palm fibre, plastic and wollen

17) Weaving: this is the process of making woven
material on a loom, involving an unsteady
motion back and forth of thread to produce a
fabric

18) Spinning: This is the process of converting
fibre, into thread or yarn which would
eventually be used in the production of fabric.

19) Basket making: This is the process of
weaving unspun vegetable fibres to make a
basket

20) Calligraphy: This is the art of writing letters
and words with decorative strokes

21) Picture framing: This is the art of positioning
a picture visually within a fixed boundary

22) Photography: this is the art and technology of
taking and sometimes printing photographs.

23) Painting: this is an illustration or art work
done with the use of paint,

24) Sculpting: This is the art of shaping figures
or designs in the round or into a three-
dimensional figure

25) whittling: This is the art of cutting or shaping
wood with a knife

Factors to consider before starting any handcraft
Lewis (2011) wrote the following factors to be
considered before starting any type of handcraft:

1. Cost: one must not spend too much money on
any handcraft, so one should set a budget.

2. Quality; one must consider the quality of the
material to use, one need to shop around to
make sure of getting the best materials

3. Time: one must make sure, one choose a
design that will take the shortest possible
time to make .

4. Skills: one need to know how to do the skill
required for the craft, if one would use any
simple equipment. one must learn how to use
it first.

5. Suitability/purpose: the design must be
suitable for the targets in mind or the venue
where it is going to be kept

6. Does it fulfill the brief: one must refer back
to the brief while doing the craft to make sure
one is fulfilling it and following it.

Carter, Ransom and Stutch (2003) wrote the
following factors to be considered as follows,

7. Have a purpose in mind: ones purpose should
be identified first, which should guide the
design decisions.

8. Have an audience in mind: thinking in terms
of purpose and an audience or recipient at the
beginning will help one to choose a particular
craft and design.

9. Experiment invest: Give yourself the time
and space not to doodle or tinker without
purpose or direction

10. Browse around and be on the lockout for
inspiration: one may find inspiration in other
work in what 'materials are available in craft
kits, in books or in nature or friends.

11. Show your craft to others: if one have
already done some crafts, show them off or
demonstrate them to somebody, one know
what others may have insights, one do not
about how to use a particular technique or
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what sort of craft to do next.
12. Start small: particularly if one is starting out

a new craft or technique try a smaller sample
piece to make sure its something one enjoys
and have a feel for

13. Read the directions: if one's craft has
direction. Read and follow them carefully

14. Think it through or sketch it out on paper: if
the craft project doesn't come with
instructions or, if one would be changing
anything compared to plans or pattern one is
following, plan how you would go about it
and make your pattern.

15. Make a sample: if one do need to try a new
technique, try it on a small piece or scrap
material first to get the best of it before using
it on a larger project.

16. Start in ones stash or even ones scrap bin, but
not the craft store if one already have a supply
of yarn fabric paper, wood or anything else,
chances are one collected these items because
they interested or inspired one somehow.
Sometimes one will incorporate these
materials into a large project, other times one
can create wonderful things from materials
and tools one already have.

17. Obtain any new tools or supplies one need:
Do this after one reviewed ones existing
supplies and committed to the craft.

18. Begin a project and be persistent: many craft
projects will require some practice to make
the technique many more will take a lot of
time.

Guiding Principles before doing any Handcraft
Mason (2005) stated the following guide to be kept by
family members in the process of any handcraft:

- The end product should be useful
- The craft should be done carefully
- Emphasize the habits of best effort to the

members of the family, slipshod work should
not be allowed.

- Carefully select handcraft to challenge but not
frustrated

How handcraft can diversity the family’s economy
FAO (2017) wrote that, traditional handcraft may
boost and diversify incomes of the family, that is, by
development of the handcraft sector as a means of
creating jobs to family, handcrafts are made by hand
from natural materials. Handicraft can preserve and
develop many traditions while becoming an integral
part of modern life.

Handcraft sector serves as sources of income to many

families. Crafts can form a significant contribution to
the economy of household and the expert potential of
countries.
Handcrafts are ecological safe and environmentally
friendly activities and emphasize the development of
handcraft as an economic sector leading to increase
employment in rural areas and reduced rates of
migration out of the country.

Zuiby (2015) made some suggestions about handcraft
a. Improves creativity and skills: at the first

stage one may create some mistakes, but with
practices makes improvement. Thus
creativity can be achieved.

b. Availability of raw materials: the raw
materials are cheap and easy to purchase.
Most recycled items are household waste
products.

c. Make money with self-employment: it’s the
best way to create employment. One can
spend ones leisure time in learning handcraft,
to earn good amount of money

d. Strengthening the economic growth: selling
decorative handcraft products can increase
the expert rate of the country and hence boast
economic growth.

e. Minimum amount of investment: the business
completely depends on individual skills and
ordinary raw materials. Therefore, there is no
need for washing machines or by industry

f. Environmentally friendly: one of the most
attractive feature of handcraft industry is the
eco-friendliness part. It also uses waste
materials which can be converted to beautiful
pieces of handcraft items. Gupta (2018),
outlined the following economic benefits of
handcraft as:

g. Cheap labour
h. Generation of self-employment
i. Low capital investment
j. Reflects the traditions and culture of the

society
k. Production flexibility
l. Labour intensive
m. Raw materials easily available
n. Availability of diversified and potential

market even at village level.
o. Earning ensure sustainability of the sector

and thus the economic growth of the area
p. Availability of government support, right

from training to production and marketing
q. Extensive product range
r. Rising demand.
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Luitel (2018) wrote, the benefits of handcrafts can be
looked from two perspectives for seller and for buyer,
from the view of manufacturer and seller, the benefits
can be.
 Sources of income
 Employment to own self
 Employment to others
 Creativeness and so n

For buyers handcrafts can be used for:
 Decoration
 Toys for kids
 Useful items around the house

Conclusion
Handcrafts are unique objects. They are an
embodiment of human creativity and labour. They are
not made with machines, hence they use less amount
of energy and give minimum amount of waste output.
Most of the handcraft products are biodegradable and
environmentally friendly.

Recommendation
In view of the above factors, the following
recommendations are made:

1- The chosen handcraft by family members
must be relevant to the societal needs, should
be within the family means and income, it
must be creative, innovative as well as being
pleasing to the eyes

2- Family members should conduct an extensive
feasibility survey to evaluate the viability of
any proposed handcraft project to avoid
investing in unprofitable venture

3- Family members should train their children
early in life to participate in the family’s
chosen handcraft, so that they can be creative
themselves and help in the family’s up keep
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ABSTRACT
Computers have led to the development of new technology for which fashion has not been left out. One of the
expectations of graduates of Home Economics Education in the Federal College of Education, Zaria is to
enter into gainful employment with the carrier and technical training they have acquired. Information and
communication technology tools are not applied in the teaching and learning of clothing and textile in the
area of study as a result of that they find it difficult to understand pattern technology, garment technology
and Fashion illustration. In spite of the importance of Clothing to man as food and shelter, students still find
it difficult to cope with Clothing and Textiles education in Federal College of Education, Zaria. The paper
recommends that, the Management should be well focused and persists in the support on the uses of ICT in
teaching and learning so that students will show positive attitudes towards using computer program on
learning pattern drafting. And the practical teaching hours in pattern drafting, garment construction and
cutting out be increased.

Keywords: Teaching, learning, Computer, Pattern Drafting.

Introduction
Computers have transformed the way people
conduct business and perform their daily tasks.
Now with computers one can draw, paint, make
dress patterns and do a lot more. Computers have
led to the development of new technology for
which fashion has not been left out. Now, in the
advanced countries most of the fashion and
textiles illustration processes have been
computerized which makes work fast, convenient,
cost effective and increases productivity. Many
software are available to fashion designers to
perform various tasks namely fashion research,
fashion design and illustration, pattern design,
patternmaking, textile design, garment
construction and production management,
marketing and sales. Williams and Agbo (2013)
indicated that there is scarcely a field of human
activity today that has not been touched by the
dramatic changes in information and
communication technology (ICT) for the past 10-
15 years. The fields of Clothing and Textiles are
no exception.

Most developed countries like France, China, and
United States of America, developed their
economies through the fashion and textiles
industry (Biney-Aidoo and Antiaye, 2013). The
Fashion and Textile industry therefore can be a
strong economic force in the country’s
development when given the needed attention

right from the training institutions before students
get into the world of work.

Teaching involves the setting up of activities
using various method and tools to enable
somebody learn something which can improve the
person’s way of life. Teaching therefore requires
special training, instrument and tools arranged in a
systematic manner for learning to take place and
meet stated objectives (Akubue and Chukwu,
2016).

Learning according to Mayer (2006) is the act of
acquiring new thing, knowledge, idea and
modifying and reinforcing existing knowledge,
behavior, skill and values. It involves synthesizing
different types of information and good
orientation. Learning may occur as part of
personal development, training, school activities
through various tool and technologies.
Information and communication Technology
(ICT) tools forms important channel of improving
learning today.

Akubue and Chukwu (2016) opined that
Information and Communication Technology
(ICT) encompasses a diverse set of technological
tools to identify and organize data and
information. It involves a wide range of
technologies which include telecommunication,
technologies such as telephone, television, video
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conferencing and computer-mediated
conferencing (Kumer, 2011). He also noted that
digital technologies such as computer information
network such as internet and World Wide Web
and software application are parts of information
and communication technology tools which can
be applied in teaching and learning of clothing
and textiles. World Bank (2006) reported that ICT
consists of hardware, software, network and
media for the collection, storage, processing,
transmission and presentation of information.
Olayanju (2007) asserted that ICT is fast gaining
prominence and becoming the most important
element defining the basic skills of students.
Information and communication technology tools
are not applied in the teaching and learning of
clothing and textile in the area of study. Teaching
and learning of the course are skill based on
analogy method and measure and cut with tapes,
scissors, clippers, yard sticks among others. These
traditional methods waste time, generate large
quantity of fabric wastes and scraps are inaccurate
sometime. The use of information and
communication Technology fasten both practical
and theoretical teaching and learning of clothing
and textiles, for instance, 3D full body scanner
takes full body measurement in twelve seconds,
1phons, 1pad, you-Tube and my fashion Review
teach comprehensive sewing of clothes from
novice to expert (Akubue and Chukwu, 2016).

Pattern Making is an art. It is the art of
manipulating and shaping a flat piece of fabric to
conform to one or more curves of the human
figure. Pattern making is a bridge function
between design and production. A sketch can be
turned into a garment via a pattern which
interprets the design in the form of the garment
components (Cooklin1994).Pattern refers to the
plan of a garment which shows the shape of
garment’s pieces and gives indication on how to
stitch garment pieces together. In summary,
pattern is a paper or cardboard template from
which the parts of a garment are traced onto fabric
before cutting out and assembling. Pattern is used
as a guide when cutting fabric for garment making
(Victor).

A patternmaker typically makes a pattern from a
flat sketch with measurements or a two
dimensional fashion illustration. The basic pattern
is the very foundation upon which pattern making,
fit and design are based. The basic pattern is the
starting point for flat pattern designing. It is a
simple pattern that fits the body with just enough
ease for movement and comfort (Shoben and
Ward1999).

Methods of Pattern Making
Pattern making involves three methods:

i. Drafting: It involves measurements derived
from sizing systems or accurate
measurements taken on a person, dress or
body form. Measurements for chest, waist,
hip and so on, and ease allowances are
marked on paper and construction lines are
drawn to complete the pattern. Drafting is
used to create basic, foundation or design
patterns.

ii. Draping: It involves the draping of a two-
dimensional piece of fabric around a form,
conforming to its shape, creating a three-
dimensional fabric pattern. This muslin is
transferred to paper to be used as a final
pattern (Armstrong). Ease allowances for
movement are added to make the garment
comfortable to wear. Advantage of draping is
that the designer can see the overall design
effect of the finished garment on the body
form before the garment piece is cut and
sewn. However, it is more expensive and
time consuming than flat pattern making.

iii. Flat Pattern Making: It involves the
development of a fitted basic pattern with
comfort ease to fit a person or body form. A
sloper is the starting point for flat pattern
designing. It is a simple pattern that fits the
body with just enough ease for movement
and comfort (Shoben and Ward1999). Five
basic pattern pieces are used for women’s
clothing. They include a snug-fitting bodice
front and bodice back with darts and a basic
neckline, a sleeve and a fitted skirt front and
back with darts. However, as fashion
changes frequently women’s styles fluctuate
frequently. These basic sloppers are then
manipulated to create fashions. A basic
sloper has no seam allowances, which
facilitates its manipulations to various styles.
It has no design interest, only construction
lines are marked on it. It is necessary that the
basic structure of a sloper should be such that
adjustments can be introduced easily. For a
good pattern making, accurate measurements
are of utmost importance.

Advantages of Using Pattern in Garment
Making:

1. It saves time (especially if garment will
be mass produced).

2. It reduces fabric waste.
3. It provides correct fit to the body.
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4. With pattern it is not difficult to cut
complicated styles of garment.

5. Pattern provides record of used styles
which can be reproduced when needed.

6. Pattern can be graded into different sizes.
7. It is very helpful when garment is to be

mass produced.

Some Fashion Design Software Packages by
Joyce, Vivian and Eunice (2013)
The computer can make the design from the
scratch, using a tablet and stylus, with colour and
texture. Software packages or programme for
fashion designers satisfy a particular need such as
apparel designing, pattern making/grading,
fashion illustration and accessories designing.
Some software programmes are made especially
for some particular computers such as the
Mackintosh. Some examples of modern computer
software for the fashion industry are; Gerber,
Lectra polygon, Apparel Computer Aided-Design
(CAD), Snap Fashun, CADTERNS, CAD
Fashion, Fashion Computer Aided-Design (CAD),
Design concept 3D, Assyst Bullmer, Investronica,
and APS-ethos embroidery software.

Textile designing software greatly aids the work
of the designers and improves their potential and
inventiveness as well. These software packages
help the designer in the testing with the number of
textures, colours and patterns for producing the
perfect designs along with the availability of
sketch backgrounds in concept boards, tools for
repeating patterns, texture mapping and product
renderings. Designs can be made faster and more
precisely, available for designer’s quick access. A
few simple design software packages are Adobe
Illustrator, Corel Draw, Poser among and others.
Technical textile designing software has different
yarn, fabric (woven & knitted) and motif
designing options inbuilt in them. The new
designed fabric can beeasily viewed in a fraction
of seconds. Now - a - days latest designing
software are integrated with looms, dobby and
Jacquards. Wonder weaves, Reach technologies,
Summa graphics, and Pro style are a few
companies dealing with this software.

Garment designing Software’s: 3D Scanning
Patternmaking Software and Virtual Garment
Styling ranges are the major developments under
this advancement. 3D Scanning: New techniques
are continuously developed for the digitization of
the human body and new tools are introduced for
a more proficient use of the resulting data.
Nowadays, 3D scanning technologies are applied
to different parts of the human body and systems

are commercially available for the measurement
of practically any surface area of the human body.
Laser Scanning, White light scanning, Image
processing scanning, Millimeter-wave radar,
Digital tape measurement are different tool for
body scanning in 3D. Instead of minutes, now
within a few seconds only, body measurement
work can be completed. Lectra Modaris, Tuka
Tech are few companies dealing with these
softwares.

Patternmaking Software’s: Pattern making is a
process of arranging all pattern pieces of garment
along the fabric widths so as to achieve utmost
marker efficiency. Initial practice of hit and trial
by experienced tailors used to be very time
consuming. To avoid fabric wastage is also very
important in narrow profit competition. Latest
CAD techniques have facilitated this work. 3D
Modaris software by Lectra uses traditional
pattern design tools to make pattern generation
faster. Either creation from scratch or from
existing patterns, grading reproducing traditional
or advanced methods, checking using state of the
art techniques; Preproduction tasks performed
early in the development process is consequent
time saving. Furthermore, Modaris can also
calculate fitting and grading and helps to
significantly decrease following back and forth
checking and adjustments. With Modaris, internal
and external communication is simple and thanks
to its wide conversion possibilities. Tukatech,
Gerber, Jindex, Optitex are few software used for
Pattern Making as well as Marker Planning.

CONCLUSION
The use of information and communication
Technologies is one of the most essential
parameters in the improvement of teaching and
learning. Nilin and Fatih (2011) opined that
information and communication Technologies are
significant catalyst in the restoration and
development of education. Computer programs
are powerful tools with which students can learn
Textile skills in a low anxiety setting and
interesting, rich and comprehensive input.
Previous research shed light on the deep impact of
using computer programs on learning skills in
general. Students show positive attitudes towards
using computer programs on learning Textile
skills. At present Information and Communication
Technologies are not used in teaching and
learning of pattern drafting in Federal College of
Education, Zaria.
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RECOMMENDATIONS
1. For the active interpretation of ICT with

education in Federal College of
Education, Zaria, purchasing of computer
hardwires, software’s and video
projectors must be preferable and
adopted.

2. There should be at least one computer and
data projector in each classroom and the
entire classroom equipped with smart
boards.

3. Lecturers and students should be given
laptop computers for individual uses.

4. The Management should be well focused
and persist in the support on the uses of
ICT in teaching and learning so that
students will show positive attitudes
towards using computer program on
learning pattern drafting.

5. The practical teaching hours in pattern
drafting, garment construction and cutting
out be increased.
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ABSTRACT 
A study of the effects of waste coir and waste polypropylene on the mechanical properties of virgin 
polypropylene was investigated. The coir fibres (filler) were treated with NaOH to improve properties and 
enhance better adhesion between matrix (PP) and filler (coir fibre) before compounding it with waste PP 
which was washed and crushed. Virgin PP was obtained and blended with the waste PP to determine best 
ratio blends. The filler was weighed and combined with waste PP into a 100mm x 100 mm x 3mm composite. 
Mechanical tests such as tensile, flexural, impact and hardness Shore D were carried out to determine best 
possible blend ratios and end uses. 
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INTRODUCTION 
Due to highly increasing number of plastic from 
everyday use such as commodity plastics like 
polyethylene bags, disposable cups, plates, 
containers, chairs, electronic parts to engineering 
plastics used to replace metal parts in cars, 
airplanes, boats, televisions, toys has led to a lot 
of plastic waste. There is a concerning need on a 
way to properly dispose those used plastics to 
avoid sewage blockages, plastics filling the land 
fill, cause water and land pollution which may 
later directly or indirectly have a side effect on 
human, animals and marine life around the globe. 
Recycling of the above listed plastics, can be 
away to help reduce the waste plastic pollution, 
blockages of sewage and water ways that may 
cause flooding and accumulation of dirt around 
the society. Also this can help to give jobs 
opportunity, educating people on how to sort out 
the plastics using the resin identification codes to 
people around to going round the landfills, house, 
and dump sites, collecting these plastics wastes, 
and transporting them to the nearest plastic 
industry for recycling into new products or 
incorporating it into a similar used product1. 

PP is a thermoplastic polymer widely used in 
many different applications including automotive 
component, reusable containers of different types, 

plastic parts, packaging and labelling. PP is 
rugged and resistant to different chemical 
solvents, acids and bases. PP is resin recycling 
code is 5 and is recyclable. The melting point and 
strength of PP makes it the single most used 
plastic packaging in the United States and UK, 
with approximately 5 billion pounds produced in 
2010 alone in the USA because of the short life 
span of PP made end up in the landfills as waste. 
The environmental Protection agency states that 
approximately 20% of solid waste produced 
comprises some form of plastics which include 
PP. Products made from PP degrade slowly in 
landfills and takes approximately 20 – 30 years to 
get completely decomposed. This pose a severe 
effect on our environment mainly because of 
additives contain many toxins such as lead and 
cadmium. Burning of thermoplastics like PP can 
discharge venom like dioxins and vinyl chloride 
and thus makes environmental pollution resulting 
as PP burning a serious issue. 

PP recycling process involves five steps namely; 
collection, shortening, cleaning reprocessing by 
melting and producing new products from 
recycled PP. The first three steps are the same for 
most recycling of other products. The last two 
processes are critical .in reprocessing phase 
collected PP products are fed into an extruder 
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where it is melted at 464 °F (240 °C) and are cut 
into little granules. These granules are then ready 
for use in production of new products. Recycling 
of mixed plastics waste is the next major 
challenge for the plastics recycling sector. The 
advantage is the ability to recycle a larger 
proportion of the plastic waste stream by 
expanding post- consumer collection of plastic 
packaging to cover a wider variety of materials 
and pack types. Product design for recycling has 
strong potential to assist in such recycling efforts. 
A study carried out in the UK found that the 
amount of packaging in a regular shop- ping 
basket that, even if collected, cannot be 
effectively recycled, ranged from 21 to 40% Local 
Government Association (UK) 2007. Wider 
implementation of policies to promote the use of 
environmental design principles by industry could 
have a large impact on recycling performance, 
increasing the proportion of packaging that can 
economically be collected and diverted from 
landfill3. The same logic applies to durable 
consumer goods designing for disassembly, 
recycling and specifications for use of recycled 
resins are key actions to increase recycling. Plastic 
films are currently recycled from sources 
including secondary packaging such as shrink-
wrap of pallets and boxes and some agricultural 
films, so this is feasible under the right conditions. 

Coir fibres are natural fibres and gaining 
popularity in many sectors especially in the 
automotive industries. Natural fibres have many 
distinctive advantages over other fillers with its 
limitless application area. The reinforcing 
constituent is embedded in a matrix to form the 
composite. Composite structures are quite 
common in nature where fibres and matrices are 
combined. Coir fibres are widely used along side 
with rubber, thermoset and thermoplastic resins to 
make polymer composites. 

 

MATERIALS AND METHODS 

The materials used for this research are: Virgin 
polypropylene, Waste polypropylene, Coir fibres, 
Mould, Foil paper, KMnO4 solution, Acetone, 
Lubricating oil 

The equipment used are: Compression moulding 
machine. (Hydraulic press machine, 1190); 
Crushing machine. (C.M, 9812). New Jersey; Two 
–Roll Mill. (Reliable 5189). New Jersey; Impact 
Tester. (Ceast 6957); Electronic Weighing 
Balance. (HC-D) Golden-mettler U.S.A; 
Tensometer (9875). Monsanto. USA; Hardness 
tester, Muver Franscisco, (5019) Munoz Irles 

Table 1: The composition of virgin PP and 
waste PP composite 

S/No 
 

Virgin PP  
(Wt grams) 

Waste PP  
(wt grams) 

1 100 0 
2 75 25 
3 50 50 
4 25 75 
5 0 100 

 

Table 2: the composition of waste PP and 
treated coir fibres composite 

Samples Waste PP 
(wt grams) 

Untreated coir 
fibres (wt grams) 

1 100 0 
2 90 10 
3 80 20 
4 70 30 
5 60 40 

 

Methods 

Coir fibre treatment 
The coir fibres were treated with aqueous sodium 
hydroxide. The retting process which is a curing 
process during which an environmental partial 
decomposition of the pulp separate into coir fibres 
and a residue called coir pith. The coir fibres were 
soaked in 10 litres of distilled water to clean the 
fibres of any residues after which the coir fibres 
were dried for 3 days to remove out any moisture. 
The dried coir fibres were then immersed in a 5 % 
aqueous NaOH solution for 72 hours at room 
temperature for proper depolymerisation of 
cellulose removal of the lignin to enhance better 
adhesion properties with the matrix. 

 After the treatment, the treated coir fibres were 
carefully spread out on a mat and then air dried 
for 3 days. Then the coir fibres were dipped in a 
permanganate solution at a concentration of 50 % 
acetone for 10 minutes for neutralization of the 
alkaline treated coir fibres and hence the 
hydrophilic tendency of the coir fibres and water 
absorption of the coir fibres composite are 
expected to decrease. 

Sample weighing 
All samples were weighed using the Electronic 
Weighing Balance in ratios shown in Tables 1 and 
2 and labelled properly for identification. 

Mixing and compounding process 
The compounding process for the mixing of virgin 
PP and waste PP were done on the two-roll mill 
machine where the front and rear rollers can be 
heated at varying temperatures. The machine was 
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allowed to heat up for 15 minutes at a temperature 
of 170 °C before introducing the materials in 
between the rolls. Table 1 samples (virgin 
PP/waste PP) were first molded into 100mm x 100 
mm x 3 mm at 170 °C to attain a high consistency 
before it was removed and allowed to cool down. 
Same procedure was carried out for all samples 
(waste PP/ waste treated coir fibres) using Table 2 
to compound the composites.  

Tensile Test 
The tensile test was carried out on all ten 
composite samples. The test specimens were 
conditioned under standard conditions of relative 
humidity of 50 ± 5 percent and room temperature 
of 24 °C before testing. The test specimens were 
cut with a hand saw into dumbbell shapes of the 
following dimensions 100 mm x 15 mm x 10 mm 
for the inner gauge length. The test samples for all 
10 composites were tested according to ASTM 
D638 using the Tensometer (Monsanto, 9875) at 
cross head speed of 10 mm/minute. 

The samples were tested three times each and the 
mean average value was calculated and recorded. 
The tensile strength at break, tensile modulus and 
elongation at break were calculated from the 
following equations: 

Tensile Strength = 
 

   
 

Tensile modulus =  

Elongation at break = 
∆

 × 100 

where ΔL is the change in the original length 
and L is the original gauge length 

Flexural test 
The flexural bending test is a measure of stiffness 
and was done in accordance with ASTM D-790 
with the tensile Tester Monsanto (Model 9875) at 
a cross head speed of 5mm/min. The samples for 
both the pressure pipe and sewage pipe were cut 
into 30mm x 40mm (3mm thick). The flexural 
strength and the flexural modulus were 
determined using the following equations. 

Flexural Strength =  

Flexural Modulus =   

Where, L is the span length of the sample. P is 
the load applied, b and t are the breath and 
thickness of the specimen respectively and w 
is the deflection. 

 
 

Impact test 
The impact strength is a measure of the energy 
needed to break the sample on impact. The 
samples were cut into 10 mm by 100 mm (3 mm 
thick) to fit into the impact testing machine. The 
test was carried out on all samples according to 
ASTM E23. All samples were subjected to a 
velocity impact of 4 Joules and a weight of 2 kg 
with an inclined hammer at an angle of 150°. 
Seven replicate specimens were tested and the 
results were calculated using the mean average of 
the seven readings and the average was recorded. 

Hardness test 
Hardness is the resistance of a material to 
deformation, indentations or scratching. The tests 
were performed to determine the hardness of all 
samples using the Shore hardness (Muver 
Fransisco, Munoz). The tests were done according 
to ASTM E2240. Each sample was tested on the 
hardness tester (Muver) while in the compressed 
molds form of 100 mm x 100 mm (3 mm thick) 
and subjected to seven hardness readings at 
different positions on the samples. The average 
was calculated using the mean of the seven 
readings for each sample and was recorded. 

 

RESULTS AND DISCUSSION 

Tensile test (tensile strength and tensile 
modulus) 

The tensile strength of a material is the maximum 
load applied to a specimen in stretching it to 
rapture. Table 3 shows the result of the tensile test 
for virgin PP/ waste PP 

Table 3: Tensile Strength of virgin PP/ waste 
PP  

Samples 
(recyclates/waste 

PP grms ) 

Tensile strength 
N/mm2 

100/0 39 
75/25 38 
50/50 36 
25/75 34 
0/100 31 

 

Results from Table 3 showed that the tensile 
strength of the composite decreases as the amount 
of waste PP increases. This can be due to the fact 
that the inhomogeneous of the waste PP collected 
from Kaduna polytechnic school premises may 
have encountered slight loss of mechanical 
strength from sunlight, rain and atmospheric 
change over a period of time. Also, no account 
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can be given to as how long the waste PP have 
been left out in the dumpsites. 

Table 4: Tensile Strength of waste PP/ treated 
coir fibres  

Samples waste PP/ 
treated coir fibres grms 

Tensile strength 
N/mm2 

100/0 31 
90/10 33 
80/20 34.5 
70/30 35 
60/40 35.5 

 

Table 4 shows the tensile strength of the waste PP 
and the treated coir fibres show a decrease in 
tensile strength, in order to increase the 
compatibility of the coir they were chemically 
treated with sodium hydroxide and later 
neutralized with potassium per manganite 
solution. These results suggest that stress is 
expected to transfer from matrix to fibre, 
indicating a better interfacial bonding with a 
consequent improvement in the mechanical 
properties. The young modulus of the waste PP/ 
treated coir fibres showed an increase with an 
increase in fibre loading and this can be seen with 
other researchers Yang et al, 2004 and Lou et al, 
2007. During tensile loading, partially separated 
micro- spaces are created, which obstruct stress 
propagation between fibre and matrix as explained 
by Joseph et al, 2002. 

 

flexural properties 

Table 5: flexural strength of waste PP/treaded 
coir fibres 

Sample of waste 
PP/treated 

coir fibres (grms) 

Flexural 
strength 

MPa 
100/0 53 
90/10 55 
80/20 56 
70/30 58 
60/40 58.5 

 

From Table 5, Flexural strength and modulus of 
the waste PP/treaded coir fibres increase with 
different ratios of fibre loading as also reported by 
Joseph et al, 2002. Since the coir fibres yielded 
high modulus compared to untreated coir fibres as 
seen with order researchers Rana et al, 2003. This 
can be explained by the higher fibre concentration 
demand which in turn demand higher stress for 
the same deformation. Increased fibre- matrix 

adhesion provides increased stress for the same 
deformation. 

Hardness Shore D 
The hardness test results showed that the virgin 
PP composite had the best hardness values 
compared to both the added waste PP and treated 
coir fibres composite. This result is expected 
because the virgin PP has no fillers and no 
contamination.  

Table 6: Hardness shore D results virgin 
PP/waste PP 
Samples Virgin 

PP/waste pp 
Hardness 
Shore d 

A 100/0 95 
B 75/25 94 
C 50/50 90 
D 25/75 87 
E 0/100 83 

 

Table 6 shows a decrease in the hardness Shore D 
from 100% virgin to 100% waste. From the 
results seen from Table 6, it shows that the 
hardness of the composites decreases because the 
waste PP has suffered slight degradation from 
outside conditions and possible lack of uniform 
shredding and crushing could attribute to the 
decrease in the hardness value. 

Table 7: hardness shore D results virgin 
PP/waste PP 

Samples waste PP 
treated coir fibres 

Hardness 
Shore d 

A 100/0 83 
B 90/10 84 
C 80/20 85 
D 70/30 87 
E 60/40 88 

 

Results from Table 7 show the hardness of various 
manufactured composites at different fibre 
loading for coir fibres. This results is similar to 
findings by Mishra et al, 2000 who observed that 
there was an increase in stiffness of the respective 
composites for treated coir fibres using benzene 
diazonium salt to improve compatibility with the 
PP matrix. This is due to increase in stiffness of 
the coir fibres with the matrix. 

Impact tests 
Results from the impact strength results showed a 
decrease from 100% virgin PP to 100% waste PP, 
such results are expected because results from 
both tensile tests and flexural show that as the 
amount of waste PP is added, there is loss of 
mechanical properties but in the case of added 
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coir fibres to the waste PP, it can actually improve 
hardness and impact strength. These findings are 
significant in the recycling of waste PP with waste 
treated coir fibres. It has been reported that the 
high fibre content increases the probability of 
fibre agglomeration, which results in regions of 
stress concentration requiring less energy for 
crack propagation as seen by Mishra, 2000. 

 
CONCLUSION 
In the current work, coir fibre reinforced PP 
composites were compounded using the two- roll 
mill and compression molding machine to 
produce a composite from waste PP and waste 
treated coir fibre in Kaduna Polytechnic as 
environmental clean-up strategy to convert wastes 
into wealth by determining the best amount of 
treated coir fibres to be in cooperated into the 
waste PP to get desired result and this was 
compared to experiment carried out alongside 
using virgin PP and blending same waste to get 
the best blend ratios to possible avoid buying of 
new PP and keeping the surrounding clean. 
Significant improvement of mechanical properties 
such as hardness, flexural modulus and impact 
strength were observed after chemical treatments 
of coir fibres. However, at 30% treated coir fibres 
remains the best blend ratio for the composite and 
its best recommended for reuse of goods such as 
table and kitchen mats, window shields e.tc. 
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ABSTRACT 
This study investigates the Processing and Evaluation of Horn Fibre reinforced polypropylene. A new 
functional composite has been developed using particles of defatted cow horn fibre and charcoal which act 
as a compatibilizer and natural colorant and waste polypropylene. Physical and Mechanical properties of 
the composite with varying wt% of polypropylene/Hf/charcoal have been characterized and compared with 
the properties of waste PP as the control sample. Results showed that incorporation of Hf/charcoal 
increased some of the mechanical properties such as Tensile strength, Flexural, impact, hardness and 
density, compared to 100 % PP. The waste horn fibre/PP and charcoal composite is a product of the clean-
up of Kaduna Polytechnic waste polypropylene broken chairs and tables from the hall and surrounding 
using natural wastes (horn fibres) as a stiffener and charcoal as a natural colorant and can be used in fields 
like automotive, chairs and tables, computer parts, construction, and house ware etc. 
 
Keywords: polypropylene, horn fibres, charcoal, plastics, recycling.  
 
 
INTRODUCTION 
Polymer are playing important role in the field of 
composite. It is used in all class of materials from 
household items to different exterior products. 
Recycling of materials and replacement of 
traditional composites with less environmentally 
harmful options have become more important. 
These efforts also have significant economic 
benefits, many of which are often overlooked 
(Akcaozoglu, 2015). 
 
The wide use of plastic products in various 
applications has greatly increased due to their 
unique properties, which include good mechanical 
properties, resistance to chemical attack and 
corrosion, ease of processing and recycling, cost 
effectiveness, light weight, and others. However, 
these properties are affected by many factors such 
as stress, temperature and environment when they 
are exposed to service. In fact, this led to 
vehement objection of plastics in some specific 
applications. The attempts to  overcome these 
obstacles led to incorporation of fillers (inorganic 
and organic) into plastics with a view to obtaining 
a plastic composite whose constituents act 
synergistically to withstand the challenges, 
thereby making plastics more reliable during use 
or processing. Generally, the composite properties 
are influenced by many factors such as filler 
characteristics, filler content, and interfacial 

adhesion and dispersion due to combination of 
more than one material (Abdullahi et al., 2011). 
 
Natural fibers are being considered as an 
alternative reinforcement in polymer composite 
due to their advantages over conventional glass 
and carbon (Saheb and Jog, 1999). These 
advantages include low cost, comparable specific 
tensile properties, renewability, recyclability, 
biodegradability, less health risk, non-irritation to 
skin, and non-abrasive to the equipment 
(Malkapuram et al., 2009). Generally, polymers 
are classified as thermoplastics and thermosetting. 
Thermoplastic materials currently dominate as 
matrices for bio-fibres (Malkapuram et al., 2009). 
 
Polypropylene belongs to thermoplastic group of 
plastics. The word homopolymer means that the 
material which in this case is polypropylene (PP) 
is formed from a single monomer via 
polymerization. Polypropylene belongs to the 
crystalline group and this crystallinity can be 
noticed in the transparent color in products made 
out of polypropylene. Polypropylene has modified 
versions of which SABIC (R) PP 505P is of most 
interest because it will be used as the testing 
materials in how mechanical strength is affected 
by recycling cycles (Crawford, 1998) 
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(C3H6)n 
 
Figure 1: Picture of polypropylene (Wikipedia, 
2012) 
 
During polymerization the CH3 group of PP can 
be stoically arranged in different configuration 
and way create different properties. Properties like 
crystalline density and melt flow index value. 
These configurations can be divided into isotactic, 
syndiotactic and atactic the names come from how 
the CH3 is organized within the polymer if the 
CH3 group is on the same side then the material is 
isostatic if the group jumps up and down in 
continues arrangement, then it is syndiotanctic. If 
there is no order at all, then it is atactic. The 
majority of polypropylene materials that it 
contains are of isotactic structure and that is the 
reason why polypropylene is considered to be 
isotactic. 
 
Polypropylene has a glass transition temperature 
of 0 °C, all polypropylene photopolymer grades 
becomes brittle at low temperatures. The 
crystalline melting point ranges from 160 – 165 
°C, higher than that of PE. Therefore, maximum 
service temperatures are also higher: short term 
140 °C, long – term 100 °C. The electrical 
properties compare to those of PE and are not 
affected by exposure of water (Osswald, 2006). 
PP exhibits only minimal water absorption and 
permeability. Due to its non – polar structure, PP 
is highly chemically resistant up to 120 °C. 
Polarity is a concept in chemistry which describes 
how equally bonding electrons are shared between 
atoms. PP is also highly chemically resistant, up 
to 120 °C, to aqueous solutions of salts, strong 
acids and alkalis as well as brines. Brine is 
solution of salt. High crystalline grades provide 
particularly good resistance to polar organic 
solvents, alcohols, esters, ketones fats and oils 
(Oswald, 2008). 
 
Horn fibre has a rigidity and strength of keratin 
are mainly due to sulphur-sulphur intramolecular 
cross links between cysteine amino acid amount 
residues and to extensive intramolecular hydrogen 
bonding. Based on the amount of Sulphur/cysteine 
content, keratins are distinguished as soft and hard 
keratins. 

 
Soft keratins have lower sulphur content and are 
found in epidermis and calluses. Hard keratins 
have higher sulphur content and are generally 
classified into two groups, hard α-keratin found in 
mammalian epidermal attachments like hairs, 
quills, horn, nails, etc. and β-keratin found in 
avian and reptilian tissues. α-keratin has α-helical 
coiled coil structure while β-keratin has twisted β-
sheet structure (Tasneem, 2008). Horn keratin 
belongs to α-keratin that consists of an amorphous 
matrix phase and a crystalline fibre phase. The 
amorphous phase has non-helical fraction of 
micro fibrils with a high content of cysteine while 
the crystalline phase has α-helical fraction of 
microfibrils with a low content of cysteine.  
 
Charcoal is a lightweight black carbon residue 
produced by removing water and other volatile 
constituents from animal and plant materials. 
Charcoal is usually produced by slow pyrolysis—
the heating of wood or other organic materials in 
the absence of oxygen. 
 

 
Figure 2: structure of charcoal (Wikipidia, 2019).  
  
 
MATERIALS AND METHODS 
 
The materials and equipment’s used for this 
research are listed below:- 
 
Waste polypropylene from Kaduna Polytechnic, 
Kaduna. Horn fiber (HF) from abattoir Abuja and 
Charcoal from pantaker (Kaduna). 
 
Equipment  
Compression molding machine (Hydraulic press 
machine 1190). Crushing machine (C.M. 98) New 
Jersey. Two-roll mill (Reliable 5189) New Jersey. 
Impact tester (Ceast, 6957). Electronic Weighing 
Balance (HC-D) Golden-meuler U.S.A. 
Tensometer (9875) Monsanto. Netherland. 
Hardness tester (5019) MuverFranscisco, 
Munozlrles 
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Compounding Process 
The machine was allowed to heat for about 15 
minutes, the compounding temperature was 170 
°C before introducing the materials in between the 
rolls. The samples were mixed in various 
compositions as waste pp/horn fibre and charcoal. 
The mixture were taken to the compression 
molding machine and processed into sheet of 
100mm by100 mm by 3 mm at 170 °C the 
mixture was allowed to attain a high-level of 
consistency before it was removed from the 
machine and cooled to room temperature and was 
cut into required length. 
 
Compressing Molding Process 
The method used for compression involved the 
pressing of the polypropylene waste pp/ horn fibre 
and charcoal composition by at two steel plate 
machine called (molding machine). It consists of 
two steel plate, temperature regulator and pre-
application handle. The temperature used for the 
molding of the compositions was at 160°C and the 
pressure four Pascal. The composition was fixed 
on to the molding machine a flat square shaped 
was obtained when removed from the steel plates. 
The samples produced were in the following ratio 
of waste PP/horn fibre with charcoal as shown in 
Table . 
 
Table: 1: Composition of materials formulation 
Samples Waste 

Polypropylene 
 (%) 

Horn 
fibre  
(%) 

Charcoal  
(%) 

A 100 g of Water 
(pp) 

0 0 

B 80 g of Water (pp) 15 5 
C 65 g of Water (pp) 30 5 
D 55 g of Water (pp) 40 5 
E 45 g of Water (pp) 50 5 

 
Sampling Preparation 
Sample Molding 
The compounded materials are placed in the 
compression molding machine according to the 
Table 1 molded into 100mm×100mm×3mm 
sheets. The same procedure was done for all five 
samples at 170 °C for five to seven minutes. After 
which the samples were allowed cooled for 15 
minutes and removed from the molds. 
 
Physico-mechanical test 
Tensile test 
The tensile test was performed on all samples. 
The test specimens were conditioned under 
standard condition of relative humidity of 50±5 % 
and room temperature of 24 °C before testing. The 
tensile test specimens were cut into dumbbell 
shapes of the following dimensions 

100mm×15mm×10mm for the inner gauge length. 
The samples were tested in dumbbell shapes in 
accordance with the ASTMD 638 using the 
tensometer (Monsanto, 9875) at cross head speed 
of 10 mm/minutes. The samples were tested two 
times each and the mean average value was 
calculated and recorded for ultimate tensile 
strength(UTS), Strain (E), elongation (%), 
modulus of elasticity for each samples were 
calculated using the equation 1: 
 

Ultimate tensile strength (UTS) = 
୭୰ୡୣ

୰ୣୟ
 (1) 

 
where: Force = maximum tensile load 
Area = width (mm) x thickness (mm) 
 
Impact Test 
The impact strength is a measure of the energy 
needed to break the sample on impact. The 
samples were cut into 10 mm by100 mm (3 mm 
thick) to fit into impact testing machine. The test 
was carried out on all samples according to 
ASTME-23. All samples were subjected to a 
velocity impact of 4 Joules and a weight of 2kg 
with an inclined hammer at an angle of 150 °C 
Seven replicate specimens were tested and the 
results were calculated using the means average of 
the seven reading and the average was recorded. 
 
Hardness test 
Hardness is the resistance of a material to 
deformation, indentations or scratching. The tests 
were performed to determine the hardness of all 
samples using the Shore hardness (Muver 
Fransisco, Munoz). The tests were done according 
to ASTM E2240. Each sample was tested on the 
hardness tester (Muver) while in the compressed 
molds form of 100 mm x 100 mm (3 mm thick) 
and subjected to seven hardness readings at 
different positions on the samples. The average 
was calculated using the mean of the seven 
readings for each sample and was recorded. 
 
Flexural strength Test 
The flexural test was performed sample with 
standard procedure using the  universal  
materials testing machine Cat. Nr. 261 in the 
Department of Mechanical Engineering, Ahmadu 
Bello University Zaria. Sample A was sectioned 
into 100 mm by 30 mm with gauge length of 80 
mm (rectangular shape). The samples were 
clamped on machine to know how long the 
sample can take to blend or break. The readings 
was calculated and recorded. 
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Density Test 
This is the weight per unit volume of the material. 
The densities of the samples were obtained using 
the relationship between density, mass, and 
volume. 
 ρ = m/V 
This test was measured 20mm x 20mm in a 
rectangular shape and carried  out using a digital 
weighing balance. The test was noted as well as 
the dimensions. The volume of the samples was 
determined from the expressions. 
 where ρ = density (g/cm3) 
 m = mass of sample (g) 

V = volume of sample 
 
RESULTS AND DISCUSSION 
Tensile test (tensile strength and tensile modulus) 
 
The tensile strength of a material is the maximum 
load applied to a specimen in stretching it to 

rupture. The result in Table 2 shows that as the 
amount of Horn fibre (Hf) increases it increases 
the tensile strength as compared with sample A 
(100% pp). The sample C had (65/20/5) the best 
tensile strength of 11.96 Mpa.  
 
The Tensile strength of a particle- reinforced 
polymer matrix composite is based on the 
effective load transfer between the matrix and the 
particle. Factors like bonding strength between 
particle and matrix size of the particle and particle 
loading affects the strength. Good bonding 
strength increases  the Tensile strength as 
seen and reported by Rajendra in 2014, she 
observed that less bonding reduces the Tensile 
strength. The bonding can also be increased by 
use of compatibilizers in which the charcoal acts 
as a compatibilizer in this case. 
 

 
Table 2: Tensile strength of composite PP/HF/charcoal 

Sample 
(%) 

PP/HF/charcoal 
(%) 

Ultimate Tensile 
Strength (MPa) 

Tensile 
Modulus(MPa) 

Elongation at 
Break (%) 

A 100/0/0 10.19 204 5 
B 80/15/5 11.82 148 6 
C 65/30/5 11.92 142 8 
D 55/40/5 11.32 116 8 
E 45/50/5 11.00 92 12 

 
Tensile modulus 
Tensile Modulus is a measure of deformation. 
Where there is no space to make interface 
separation in a particle-reinforced polymer matrix 
composite, modulus is increased as seen from Fig. 
3 
 

 
 
Fig. 3: Tensile modulus 
 
Sample A has the highest Tensile modulus with 
204 (MPa) and an elongation at break of 5 as 
compared with sample B, C, D. sample E has 
highest elongation (12). 
 
 
 
 

Flexural Test 
 
Table 3 Flexural Strength  
Samples PP/HF/Charcoal 

(%) 
Flexural  

Strength (MPa) 

A 100/0/0 36.28 
B 80/15/5 31.22 
C 65/30/5 31.55 
D 55/40/5 31.85 
E 45/50/5 14.99 

 
Results showed that there is a decrease in the 
flexural strength as the amount of HF and 
charcoal are added to the waste pp sample. 
Sample A (100%PP) has the highest flexural 
strength. 
 
Factors like Good bonding strength between 
particles and matrix, small size particles and 
particle loading up to certain level affects the 
flexural strength of a particle-reinforced polymer 
matrix composite. 
 
The Flexural Modulus shows that sample A has 
the highest flexural modulus compared with 
samples B, C, and E. With sample E having the 
best flexural modulus of a particle-reinforced 
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polymer matrix composite is affected by particle 
size and interfacial adhesion. 
 
Impact Strength  
Impact strength of a material describes the ability 
to resist shock and is defined as the ratio of impact 
energy of the thickness of the material. Table 4.3 
shows the result of impact strength that sample A 
(100%PP) had the least impact strength while the 
impact strength increases with filler contents (HF, 
Charcoal) with sample E having the highest 
impact strength with(1.200 J). 
 
Factors like size of particles, particle loading and 
mainly bonding strength between particle and 
matrix can affect the impact strength. As seen 
from Table 4.3 and Fig. 4.3 there is good bonding 
impact strength as the amount of Horn fibre 
increases in the composite matrix. This is because 
the composite has more Horn fibre which is 
highly fibrous and makes the samples from 100% 
PP ductile nature to brittle nature. 
 

Hardness Test 
The Hardness test is a property of a material 
which defines its ability to resist indentation. The 
results of the hardness test of the composite is 
shown in Fig. 4. 
 
Hardness Test result 

 
Fig. 4 Hardness Test 
 
Sample E showed the highest hardness shore D 
Value. This implies that the more Horn fibre and 
charcoal incorporated into the waste PP the 
hardness increased. Hence, the harder the samples 
with more HF/Charcoal. 
 
Density Test 
The density of a material is defined as its mass per 
unit volume. From the result, it can be seen that 
the density increases with increase in filler 
percentage.  
 

 
Fig. 5 Density Test 
 
The Densities increased from sample A (100/PP) 
0.703 to B, C, and D. sample E which had the 
highest density of 0.971g/cm3. This shows that 
with increase of HF it increase the water 
absorption much more than sample A (100/PP) 
because PP is hydrophobic in nature. 
 
CONCLUSION 
i The hardness of the samples was increased as 

the percentage of HF/Charcoal filler loading 
increased. 

ii The impact strength was increased with 
increase in filler (HF/Charcoal)  loading. 

iii The Tensile strength gave a good 
compatibility between horn fibre/PP result of 
11.32% and also flexural test decrease due to 
the addition of filler into the waste PP. The 
decrease can be due to increase in stress 
concentration points of horn fibre particles 
and clustering of fibre particles with increase 
in fibre loading. 

iv The density test of the composite gave a good 
result with increasing filler  (HF/Charcoal) 
and increase in density. 
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