NASARAWA STATE UNIVERSITY

T

a
= GHEMIGAL SCIENCES

INTERNATIONAL JOURNAL OF

“&\j Int. J. Chem. Sci. Vol. 2 No. 1, 2009 ISSN: 2006-3350

WW. 1jcsnsuk.org
TITLE PAGE

Single Crystal X-Ray Diffraction of (H-C,H,) FE (Co), PPH, . PY.)

(PH,) (N=13): Evidence for Stereo Electronic Properties of
Arylpyridvlphosphines.

Adeyemi, G.O.; Ling Kang Liu; Wen, Y.5.. i 1-13

Oculocultaneous albinism in urban populations of eastern India:
A genetic study
Bamile B D o o e o e S S S L s 14-26

Batch Kinetic Studies on the bioremediation of textile effluent via heavy

metal and dye adsorption

Itodo, A.U.; Abdulrahman, F.W.; Hassan, L.G.; Maigandi,

S.A.; Happiness, U.O ... s e e e 27-33

A study on some physiochemical and microbiological parameters of

Rivers Oadaji and Kantou of the Nasarawa State University main

Campus Keffi, Nasarawa State.

Gyar, S.D.; J0SePh, A..errrenrnisiensessissssssssssssssssssssssssssssssssssssssssssssnsensss J4—20

Extractive recovery of vanadium IV from HCl, HNO, HSO,,
and H,PO,, solutions with Tri-N-butyl phosphate
D0, J 10 carsevmmsmppmemarmesrssrestmssssos s e A B o 4147

Preference for three brands of albendazole (ABZ) and their relative

efficacy in the treatment of human intestinal helminth infections

in Nasarawa State, Nigeria

Amuga, G.A,; Dakul, D.A.; Tongjura, J.D.C..rnmenresnssssssssssssnsessessassanas 48-33

Selected trace metals and physicochemical parameters assessments
in ground water of a fluriate solid environment
Ayedun, H.; Oseni, A.O.; Unaegbu, C.V.; Sotayo, M.O. ... 54-60

A PUBLICATION OF THE DEPARTMENT OF CHEMISTRY,
NASARAWA STATE UNIVERSITY, P. M. B. 1022, KEFF,

NASARAWA STATE, NIGERIA.



Managing Edit
Leke Aremu, Ph,D -

l&kea;emu@gmail.cem

Editor-in Chief .
E. 0. Ojela, Ph.D Dgeg?r of Publcato
ojekaemmanuel@ya - Olonisakin, Ph,p
@yahoo.com adeoloni@yahoo con,
Editorial Board
A.C. Etonihu
Dﬂparlment of Chemisw; Editorial Advisers
Nasarawa State University, Prof. Nuhu Obije
Keffi, Nigeria § Department of Geology & Mining
E-mail: criseto@yahoo.com Nasarawa State University, Keffi, Nigeriz
Dr. Stephen Joseph Prof. L. Lajide
Newman College, Thodupuzha, Kerala, India, Department of Chemistry,
E-mail: drslepheninseph(a;l:gmaime Federal University of Technology,
Akure, Nigeria
Dr. S.K. Basu
University of Lethbridge Canada. Prof. . Olaofe
E-mail: saikat.basu@uleth.ca Department of Chemistry,
Universty of Ado-Eiti, Nigeria
Dr. Ade Dawotola
Delft University of Technology. Delft. Netherlands. Prof. F. Abdulrahaman
E-mail: alexadel@yahoo.com Department of Chemistry.
Usman Danfodiyo University
Dr. S.A. Alabi Sokoto, Nigeria
United State Military HIV Research Programme, |
Abuja, Nigeria. ; Prof FemiJ. Iyun
E-mail: mﬂﬂ@mﬂw Department of Chemuistry,
Ahmadu Bello University,
Dr. Alam Khan . 7aria, Nigeria.
Agricultural University, Peshawar, Pakistan |
E-mail: alamkhandr(@yahoo.com Assoc. Prof. D-U. Sangiﬂ_
Department of Geogfap s
Dr. GO. Adeyemi T Nasarawa Stte University.
Redeemer's University, Redemption City, Nigena Kefi, Nigeria.

_mail: drlereadeycmi wyahoo.com l

- Prof. S. g Farinwald I cine
Department of Mathematiedt

State University:



10.

INTERNATIONAL JOURNAL OF

CHEMICAL SCIENCES

Int. J. Chelm. Sci. Vol. 2 No. 1 2009 ISSN: 2006-3350
CONTENTS

www.yjcsnsuk.org

- Single Crystal X-Ray Diffraction of (H-C,H, ;) FE (Co), PPH, . PY,) {PH,) (NI13)

Evidence for Stereo Electronic Properties of Arylpyndy]phosphmes
Adeyemi, G.O,; Ling Kang Liu; Wen, Y.5... - ssassssssssnssmeessiasinssassiesns D13

Oculocultaneous albinism in urban populations of eastern India: A genehc study
Bamik, B S— - 2.

AR SRR R R AR R

Batch Kinetic Studies on the bioremediation of textile effluent via heavy metal and
dye adsorption

Itodo, A.U.; Abdulrahman, FW.; Hassan, L.G.; Ma:gandi,

S.A; Happmess, Uu.0.. OO SR . .

A study on some physiochemical and microbiological parameters of Rivers Oadaji
and Kantou of the Nasarawa State University main Campus Keffi, Nasarawa State.
Gyar, S.D.; Joseph, A............ SRR —— ||

Extractive recovery of vanadium IV from HCI, HNO,, H,SO,,
and H,PO,, solutions with Tri-N- buty] phnsphate

0]“ ] D SRR AN AR AR RN EARFA AR GRS A S ----"-"-|"-"|-uuuu--ll-u|1.1--1.uu.n.-.--.........-.....",".,“.,..““.414?

Preference for three brands of albendazole (ABZ) and their relative efficacy in the
treatment of human intestinal helminth inféctions in Nasarawa State, Nigeria
Amuga, G.A,; Dakul, D.A,; Tongjura, J.D.C. ..o sssssssses 48-53

Selected trace metals and physicochemical parameters assessments in ground
water of a fluriate solid environment :
Ayedun, H.; Oseni, A.O.; Unaegbu, C.V.; Sotayo, M.O. ...cccvunmnnnsiesnsscniommnssssens .54-60

Spider webs as indicators of heavy metal pollution
Ayodele, J.T.; YalWa, LR. ccoccrersrererrermmsmsssesss st ssmmsssssssssssssssssssssssmssssssssssssssoness61-67

Batch adsorption and isothermal study of adsorbent generated from

Balanites aegyptiaca.
Hassan, L.G.; Ikeh, kP.O.; Dogonyaro, A.L; Isah, A.D.; Itodo, A.U.; Saidq, LS. .....68-75

Dormancy and germination of seeds of Terminalia catlapa(Indian almond)

from Gwagwalada Area Council, FCT, Abu]a
Ismaila, A.; Allanana, J.A.... O SO RUPOORIUOS. .

i1



1L

12.

13.

14.

15.

16.

17.

18.

Reducing and anti-peroxidant profile of flavonoids in Ocimum gratissimum,
u - .-.'-..4..;!110‘O.l.ctriti'lil.bioit.o-....‘...'.."...
Ighodarao O.M.; Mairiga J.P.; Adeyi A.O. .o B gy

Effects of flame retardant treatment On thermal behaviour of some |
ot LR OROREIE L U :
Audu S.S.; Abdulrahman F.W.; Otodo A.U....ccceueeee e s Yy

Trimethylamine (TMA) Level of four fishspecies of Hadejia Nguru wetlands

with storage time. _
Uduak, S.; UREkPer Muktan‘. M- aaaaa sesaEsREEEREEESNSSERIREREEIREN e — T YY LT LT T Ty LT lm.lm

Physico-Chemical quality of groundwater sources in selected communities
of Odogbolu Local Government Area of South-West Nigeria
Awokoya, J.O.; OSInaike, A. ....ccessrsmmsisssssssesissssssisesssessssscsssessssssssssssasasassnasssnssenss 0]

Pband Cu contaminations of soils of occupation sites from Bida in
Niger State , Nigeria
Iyaka, Y.A.; Yahya, M.D.; Ukwungwu, S.V. .....ccovereereun. sssssssessassssnsnasesasarensense] 12:119

Determination of trace metals in riverwater, milk and soil samples by
solvent extraction nitric acid back extraction technique.
Ojeka, E.O.; Ogzh, P.; Ambo, AL .....

e = g f l - ] L . I< D
Ylsar Jlr Idogﬂ, E- LA L L LT T T T T bt AL L L L T LT Y T

Some heav

tals i . .
Giwa, A.AY metals in urban and ruraj topsoils of Ibadan

+Bello, LA,; Amuda, 0.S,; Aldus-Salam, N.; Adelowo, F.E. .13



*pp AND CU CONTAMINATIONS OF SOILS OF OCCUPATION SITES FROM
BIDA IN NIGER STATE, NIGERIA

1
Y. A. Iyaka', *M D. Yahya® and S. V. Ukwungwi .
'Department of Chemistry,
Federal University of Technology,
Minna, Niger State, Nigeria

*Corresponding Author E-mail; i}:a_lgg?@gghug.cgm

*Department of Chemical Engineering,
Federal University of Technology,
Minna, Niger State, Nigeria
Date Received: Feb. 15th, 2009. Date Accepted: April 28th, 2009

' Abstract
Contents of lead and copper in soils of five occupation sites that include storage battery f‘cpair, car radiator repair,
welding, car spray painting and car repair within Bida in Niger State were determined using Flame Atomic
Absorption Spectrophotometry technique. The lowest and the highest Pb niean concentrations of 32mgkg” and
2181 mgkg™ were respectively from car repair and storage battery repair locations. The Cu concentration varied
widely from 1.2 mgkg” in car repair site to 929 mgkg" in car radiator repair site. The obtaned results from this
study have shown that there is still need for constant monitoring of heavy metal levels in soils of urban
occupational sites garticularly in developing nations. This is because of the location of these sites within
residential areas in order to assess their possible potential hazard to life and environment.

Key- words: Lead, copper, pollution, soils, occupational sites.

INTRODUCTION

The persistent accumulation of heavy metals in
soils is of great concern because they constitute
health threat and toxicity problem to human life
and environment (Purves, 1985; Wild, 1994). Pb
is prominently recognized as a major toxicant due
to its adverse effects even at very low content
(Agrawal et al.,1980; Ward, 1995), and known
nutritional, biochemical or physiological benefits
or uses or advantages have not yet been
established for it ( Goyer, 1996). Furthermore,
Purves (1985) and Fergusson (1990) reported that
it is almost impossible to find surface soils which
can be reasonably described as completely free
from Pb- contamination. Logan and Miller (1983),
however, observed that soil contamination may
be considered when concentrations of an element
in soils were two-to- three times greater than the
average background levels. The health concern

for Pb contaminated soils arises primarily because

of plant uptake, dust or soil ingestion by grazing

animals and humans, particularly children (EPA,

1993; Mc Bride, 1994). Pb effects on human

reproduction, loss of energy and learning ability

especially in children have also been well

documented (WHO, 1977; Wallace and Wallace,

1994).  Cu occurs in soils as an essential trace
metal, whose increase in concentration could give
rise to hazardous effects on soil- plant- animal or
man ecological system, particularly when the
optimal range of safe exposure is exceeded (EI
Hinnawi and Hashmi, 1988; Ebbs and Kochian,
1997; Iyaka and Kakulu, 2005). A common feature
f}f Cu distribution in soil profile is its accumulation
in the surface soils as bioaccumulation can resultin
possible toxic effects on plants and animals
grazing on the plants (ATSDR, 1997). Kabata-
Pendias and Pendias (1992) also reported that Cu
112
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in surface soils might be available

ﬁf:; e nfluence on biological actiﬁ?es?:ds
iy ond Ayes (0997) suggested o
mption of herbage with greater than 1 m

E; 7 tration can lea-:‘:l to Cu toxicity in shee
i pimals, exposure to high Cu contents has bEer;
S od with hver_ and kidney damage
aemﬂlfﬁc anaemia, as well as t]w,:
de-,relﬂPmE“tal and reproductive damage
TS DR, 1997). chce, this research was
ucted to examine the extent of Pb and Cy
e mination of soils in the vicinity of
pational operations associated with heavy

- petal pollution. The study also aimed at
. jwestigating the possible impacts the enrichment
. of these heavy metals on studied locations m ay
. haveonthe environment, particularly onman,

MATERIALS AND METHOD

Soil samples were collected from five
different occupational sites that include storage
hattery repair, car radiator repair, welding, car
spray painting and car repair within Bida in Niger
Stte. At each site, three locations were selected
and within each location three sampling points
described as point within the working vicinity
(A), immediate surrounding 25m away (B) and
immediate surrounding 50m away (C) were also
chosen for sample collection. At each sampling
point a stainless steel auger was used to collect
fivesub- samples from the surfacelayerata depth
of -15cm. The collected sub-samples were then
Pooled together to form a composite of t_%ﬂt‘h
individual sample. The samples were mixed
H‘“1"3'-lgh]j,r and stored in pnl}rethylene bags.

The soil samples were air-dried f""_ e
Week, ground, passed through 2.0-mm suweci
further pulverized to a fine powder and passe
through 0,5-mm sieve for the total metal ’f"“tent

mination, The total metal analytR ;&a -

“rtied out by the method of Anderson a }Z.
U8 of the air-dried soil was extracted with
% 2moldm® HNO, in a covered glass l?eawd
:; ®d in a boiling water bath for 2h. The filte
u:.]a“ was then analysed for PP and CU ot
ll'lg Uﬂitam 969 A.tﬂmlc AbSU

tjon S

e -

Spectrg
d i]:m]::te; Solarin the flame mode
i € Treagent bla I

S n]:F] :;efus:u;'.ple were ran for euenqu b:::cllwl ::;

the Mismnafkflﬂ““d ot e e

however, assess:d Myl e Ohregio

of certified re by analyzing three (3) replicates
Telerence materials, soil sample S0-1,

obtai
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RESULTS AND DISCUSSION
The Pb contents of soi
soil samples analysed based on
locations and sampli i :
: ampling points are shown in Table 1
’ whll‘“’- Table 3indicates the range and mean values
of Pbin the studied sites. On the basis of the review
dDCu'ment by Grandjean (1978), all the studied sites
ﬂf1th15 research have been identified as industries
'i:;th either I'ligth;h exposures or with insignificant
exposures, The lowest and highest Pb mean
concentrations of 32mgkg" and 2181 mgkg' were
respectively from car repair and storage battery
repair locations (Table 1). The highest obtained Pb
content of 4248 mgkg" in this study was also from
storage battery repair site. The lowest average
value of 45mgkg’ and the highest mean value of
2637 mgkg ' of Pb (T able 3) were from car spray
painting and storage battery repair sites
respectivel:-,r. These high Pb contents from storage
battery repair locations could probably be ascril::ed
to the fact that battery manufat_tuﬂ;;E or recycling
:« one of the main sOurces of Pbin the environment
Eluway and Ayres, 1997; Lead Facts, 2007)
Allthe studied soil samples in this research had Pb
L her than 10mgkg' reported by
ncentrations higher
f]l-:}wa}' (1990) as average background Pb total
tent Furthermore, the lowest mean Pb a:unlfent
content. TH . ed from all the sampling points
of 45mgkg ODRINEC " =) igher than 40mgkg’
of the studied sites was also g

tamination level for

nded asSweeden o
,.ec(.]mme 1s0ils (Chenet al., 1999). However, abu;ut
Pbinrurd B evels in the anal soil samples
gested by Ward

2 * range S4B ;
rewithmiﬁaiﬂ?'lil;fma] i‘i mneenﬂﬂh':'“ for

i ananian standards for heavy
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metals in soils recommended 100mgkg’ of Pb as
sensitive intervention level (Mihaly- Cozmuta et
al., 2005) and 53% of the studied sampling points
had higher values than 100mgkg'. Some
analysed soil samples from storage battery repair,
car radiator repair and car repair sites had Pb
values higher than the industrial acceptable limit
of 600 mgPbkg" recommended in Canadian Soil
Quality Guidelines for the Protection of
Environment and Human Health (CCME, 1999).
Moreover, of great health risk concern were the
average Pb contents obtained from some
sampling points within storage battery repair and
car radiator repair (Table 3) with values higher
than 1000mgkg " soil Pb which correlates with the
critical blood Pb level content of 7mcg/dl in
children(USEFA,1994).
The Cu concentrations varied widely from 1.2
mgkg” in car repair site to 929 mgkg' in car
radiator repair site. Nevertheless, a higher
minimum content of 73.0 mgkg " of Cu had earlier
been reported by Nda-Umar and lyaka (2004) in
their study of Cu and Pb levels in soils of Bida
Brass industrial sites. Generally, the highest
average values of Cu in the studied locations
were found in storage battery repair and car
radiator repair sites (Table 2). About 80% of the
~ analysed soil samples in this study had Cu
contents within 0.5-60 mgkg™ range suggested by
- El- Hinnawi and Hashmi (1988) as the normal soil
Cu levels, and the obtained mean values from

seven locations were higher than12.0mgkg" ¢ B
reported by Berrow and Reaves (1984)
background level for world soils. Furthermore, ,,
obtained Cu concentrations from four sampling
points were higher than recommended standarg
for Maximum Allowable Limits (MAL:I for Cy in
soils of different countries (Kabata- Pendias, 1995),
However, the mean Cu levels from some sampling
points within storage battery repair, car repairand
particularly car radiator repair (Table 4) hag
values higher than 91mgkg' recommended as
industrial acceptable limit in Canadian Spi)
Quality Guidelines for the protection of
Environment and Human Health (CCME, 1999).

CONCLUSION

All the studied sites in this research are located
within the residential areas and most soil samples
analysed reveal some extent of contamination by
Pb and Cu determined. Hence, from the public
health view point there may be need for
remediation particularly in the sampling sites
where Pb and Cu concentrations exceeded the
acceptable limit of 140 mgkg' and 63mgkg’
respectively, recommended for residential areas /
parklands (CCME 1999). The prevailing levels of
Pb contamination in some sites also call for further
assessments and research because most under
privileged inner city children, especially during
developmental years can mouth items from soil or
dust containing Pb (Klein and Snodgrass, 1997;
Mielke, 1999) which could result in health
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Table1: Pb Contents (ppm) of contaminated Soils in Bida

Study Site Location Sampling point
A B C Mean
Storage battery repair 1 3576 2760 208 2181
2 4248 408 144 1600
3 88 88 72 83
Car radiator repair 1 136 48 40 75
2 928 304 440 557
3 2792 2208 312 1771
Welding 1 200 200 184 194
2 96 88 80 88
3 304 280 104 229
Car spray painting 1 48 136 80 88
2 32 72 56 53
3 56 56 24 45
Carrepair 1 200 ® a2 e
2 1152 2208 816 1392
3 32 16 43 32

115



Pb and cu contaminations of soils of occupation sites fr

Table2: CuContents (ppm) of contaminated Soils in Bida

om Bida in niger state, nigeria

Study Site Location Sampling point
A B e Mean
Storage battery repair 1 25 542 3.5 190
2 28 96 12 45
3 3.5 26 e B 11
Car radiator repair 1 11 11 36 19
2 124 108 362 198
3 564 929 35 510
Welding 1 6.0 5.0 7.0 6.0
2 6.0 12 39 19
3 13 13 6.8 11
Car spray painting 1 7.0 9.0 3.5 6.5
2 5.0 16 8.0 10
3 5.0 5.0 5.0 5.0
Carrepair 1 13 6.0 7.0 8.7
2 42 116 12 57
3 12 7.0 a5 29
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Table3: Range and Mean of Pb Contents (ppm) in all the Studied Sites

Study Site

Sampling point
A B e
Storage battery repair Range 88-4248 88-2760 72-208
Mean 2637 1085 141
Carradiator repair Range 136-2792 48-2208 40-440
Mean 1285 853 264
Welding Range 96-304 88-280 80-184
Mean 200 189 123
Car spray painting Range 32-56 56-136 24-80
Mean 45 88 53
Car repair Range 32-1152 16-2208 48-816
Mean 461 757 317

Table4: Rangeand Mean of Cu Contents (ppm)inall the Studied Sites

Study Site Sampling point
A B C

Storage battery repair Range 3.5-28 26-542 3.5-12
Mean 19 221 6.3

Car radiator repair Range 11-564 11-929 35-362
Mean 233 349 144

Welding Range 6.0-13 5.0-13 6.8-30
Mean 8.3 10 18

Car spray painting Range 5.0-7.0 5.0-16 3.5-8.0
Mean 5.7 10 55

Carrepair Range 12-42 6.0-116 3.5-12

Mean 19 129 75
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