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ABSTRACT

Waste-water samples were collected from hair dngssaloon in Ekiadolor using composite samplinghoet
The waste water samples were physico-chemciallyacherized before and after treatment accordirgigndard
procedure using activated carbon as adsorbentr&hdts obtained from the various pollution indaratshow
an appreciable improvement on the quality of théewarhe pH value changed from 10.05 to 7.10, thleuwr
changed from grayish-white to colourless while tiiechemical oxygen demand BOD was reduced from
20.27mg/l to 5.19mg/l and chemical oxygen demandG@as reduced from 76.00mg/l to 30.00mg/l. The
dissolved oxygen, DO increased from 13.47mg/l tcb@®hg/l. Activated carbon used was produced fromm-co
cob pyrolysed at a temperature of 350n absence of oxygen and size of 100nm and sudaea of 200ffg
best adsorbents needed to help remove pollutamt the environment.
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INTRODUCTION

The conventional methods for treating waste water expensive. Consequently, the search for
contrarily but effective, efficient and economictimeds has been on the increase in recent times, The use
of biomaterials, such as agricultural waste as @@sius for organic and metal ions is being exptbiee to their
availability and low cost.

The use of activated carbon extends so far batk history. Powdered activated carbon was first
produced commercially in Europe in the early" t@ntury, using wood as raw material. The use teféative
low-cost material as potential adsorbent for theaeal of pollutants have been emphasized recefdiivated
carbon also referred to as activated charcoal fasna of carbon that has been processed to makeriraely
porous and thus have a very large surface arelbleafor adsorption or chemical fixation (2, 3).

Activated carbon has been used to remove orgamdraorganic materials from aqueous streams and
several studies have equally reported on the usgrafultural wastes in adsorption processes irm@aeatment
(4, 5, 6 and 7). In addition to it been used fotavand waste water treatment applications, aetivaarbon has
been reported for use in so many other purposet as corn and sugar cane refining, gas absorpigimg
and dry cleaning processes. The vast utility ofvatéd carbon has lead different studies to cootisly carry
out researches using various biomaterials so atetiermine their adsorptive capacity. Activated oarhave
been prepared from different agricultural wastehsas coconut coir pith, coconut shell, shear bwtteod and
bank, rice straw and maize cob waste (6 and 7).

This paper discusses the preparation of activesedon from maize cob waste due to fact, that it is
highly available and cost effective adsorbent asel itito treat waste water from aqueous alkalindiam (so
hair saloon waste water) (6, 8).

Materials and M ethods

The maize cob wastes were collected at Ekiadoloia @orth West of Edo State, Nigeria. They were
sun-dried, carbonized and purified using the meghedrlier reported (788). The bulk density, pH arati
exchange capacity and surface area values werendegsl using standard methods (10) and given ifetab
below.

Sampling Techniques

Composite samples was done by collecting wasterwasing composite; every one hour from hair
dressing saloon in Ekiadolor — Benin, Edo State ffee days, in a clean plastic container and stared
refrigerator. The pH, temperature and dissolvedgery DO were determined immediately using standard
methods (1 and 12) were other parameters whergsasalvere not immediately possible, they were pvesle
and characterized later on.

Sample Treatment

Batch treatment method was used, with 0.5g of ttiwated carbon per 100-500¢mf wastewater in

one litre container. The solution was thoroughlglem and stirred with magnetic stirrer for 30 masutaind

24



Chemical and Process Engineering Research Www.iiste.org
ISSN 2224-7467 (Paper) ISSN 2225-0913 (Online) JLELE
Vol17, 2013 ST

allowed to satnd for 1 hour to achieve effectiveagdtion of the contaminants. The physico-chemidathe
waste water were carried out before with the attvanaterials. The physico-chemical analyses ofwtaste

water were carried out before and after treatmétht activated carbon using standard methods (1112hd

Result and Discussion

Table 1: Some physical characteristic of maize adivated carbon

Par ameter s/Units Values

pH 5.44

Bulk density 0.45g/cm

CEC 11.48 moq/100g
Surface area 9.80 ni’®

Pore size 100nm

CEC=Cation exchange capacity

Table 2: Results obtained from triplicate characterization of raw and treated hair saloon waste water

using activated carbon

Parameters Raw Wastewater Activated carbon
treated wastewater

pH 10.05+ 0.10 7.10+0.10

Temperature’C) 29.50 + 0.05 26.78 + 0.1

Colour (pt.co) 2.65 + 3.80 0.01 +0.22

Conductivity {us/cm) 122.00 + 0.92 80.01 + 1.02

Total dissolved solid (mg/l) 1700 + 4.73 72.27 + 2.05

Total suspended solid (mg/l) 406 + 6.42 20.17 + 2.00

Turbidity (NTU) 950 + 1.40 20.01 + 0.45

Dissolved oxygen (DO) (mg/l) 13.47 + 0.01 20.56 + 0.00

Chemical Oxygen Demand (COD) 70 + 0.06 30.00 + 0.02

Biochemical Oxygen Demand (mg/l) 20.27 + 0.52 5.19 + 0.01

NH," - N (mg/l) 32.00 + 1.97 5.01.+1.00

NO; - N(Mg/l) 20.02.+ 0.79 0.05+ 0.45

Phenol (mg/l) 0.60 + 1.05 NDL

Total hydrocarbon content (mg/l) 10.10 + 7.12 0.09 +2.72

Zinc (mg/l) 0.81 +0.01 BDL

Chromium (mg/l) 10.07 + 1.05 BDL

Copper (mg/l) 0.09+0.10 BDL

Cadmium (mg/l) 0.02 + 0.00 BDL

Iron (mg/l) 0.01+0.21 BDL

FEPA Limits

pH 6 -9

Temperature’C) 20 - 30

Conductivity {us/cm) 200

Total Dissolved Solid (mg/l) 2000

Total Suspended solid (mg/l) 15-30

Dissolved oxygen (mg/l) 5-20

Biochemical Oxygen Demand (mg/l) 10-50

Chemical Oxygen Demand (mg/l) 15 -50

Zinc (mg/l) 1.0

Chromium (mg/l) 0.05

Copper (mg/l) 1.0

Cadmium (mg/l) -

Iron (mg/l) 0.3

25




Chemical and Process Engineering Research Www.iiste.org
ISSN 2224-7467 (Paper) ISSN 2225-0913 (Online) JLELE
Vol.17, 2013 ||S E

Table 3: % Reduction of some Chemical Parameters

Parameters % Reduction
Turbidity 97.90
Colour 99.62
BOD 74.40
COD 60.53
NH5-N 84.34
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Fig. 1: % Reduction of Some Chemical Parameter

pH was measured using pH meter, 291 MK2 model, ézatpre determined using mercury in bulb thermomete
and electrical conductivity using HACH TDS conduitti meter (11, 12 and 13). Dissolved oxygen (DO),
Biochemical Oxygen Demand (BOD), Chemical Oxygermed (COD), Total Suspended Solid (TSS), and
Total Dissolved Solid (TDS) were analyzed accordingtandard methods (11 and 12). Nitrogen compsund
inform of nitrates and ammonia was determined udiiregBrucine method (11). Phenol and total hydrocar
(THC) were determined using method described ir). (AR the heavy metal levels were determined bynat
adsorption spectrophotometer (AAS) method (12 &8)d 1
Results and Discussion

The physical analyses of the activated carbon fmmaize cob are shown in table 1. While the resdlts o
the physicochemical and heavy metal level of the aad treated waste water are shown in table 2 r@$dt of
activated carbon treated waste water shows reduofipH from highly alkaline to near neutral levislis can be
attributed to the CEC, and surface area values,Alsere was significant reduction in colour, coctélity,
turbidity etc. This could be small pore sizes & Httivated carbon couple with its large surfagaarhe large
pore sizes increases its capability of adsorbimgelanolecules, colours and even smaller moleculesaste
water (5, 6, 7 and 8). Activated carbon materia¢slanow and reported to have great sorption prapodue to
their well developed and accessible pore strudiiixeThis can also be attributed to the significaattuction of
TDS and TSS of the effluent after treatment. Alsttjvated carbon reduced the BOD and COD to lewétsn
the FEPA standards and increase in DO of treatetiewsvater. It can also be seen from table 2 th#teheavy
metals were reduced to below detectable level (BBkjivated carbon as an adsorbent and its effenéss in
pollutant reduction can be attributed to its unicdfeatures like large surface area, high degreeudbse
reactivity and favourable pore size.
Conclusion

Adsorption processes have been shown to be theeaffestive method for the removal of contaminants
from effluent. Activated carbon obtained from macagbon effectively served this purpose as its dsedhis
study showed significant performance in the reaductf solid particles, colour, BOD and COD etc frome
waste water obtained from hair dressing saloono Atshas the likelihood of limited natural supglg maize is
seasoned but its easily available when in seasctivaked carbon have been found from this studyseawe as
a vital sorption material for the adsorption of emile contaminants from agueous solution. The tiaetvated
carbon prepared from maize cob for the adsorptionotours, solid particles, inorganic materials drehvy
metal levels can serve as cheap sorption matdte&hative and its sorption capacity enhanced dmad high
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pore size and surface area. It utility can be eobdrand maximized with chemical modification totier
increase its uptake of contaminants from aqueoudra@mment due to its high surface reactivity and
corresponding capacity as adsorbent to removalotfucs, polar and non-polar contaminants from agseo

medium.
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