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ABSTRACT

In this work, X-ray fluorescence technique was ugedvaluate the soil concentration with some etgséor 30 soil
samples (0 - 10 cm in depth) from various locatitmsover the Blue Nile State, Sudan. Concentratiohelements:
Ferrous (Fe), Cobalt (Co), Nickel (Ni), Chrome (Cfitanium (Ti), vanadium (V), Tungsten (W) andrihum (Al). The
results revealed that the high levels of Fe, Cr,NN/,V, Co, Ti and Al concentrations were 91.47,.8721.45, 4.62,
1.31,0.80 and 0.28 mg/kg from Agadi, Manza, Ark®etreng, Elnsr East, Agadi and Dareng, respectivehile the
lower levels were 1.05, 0,55, 0.25, 0.11, 0.061 @Ad 0.01 gm/kg from El Shaheed and some locatidtanza, Elgri,
Elgri and Elgri respectively, and Aluminum Al NDafi soil samples. The average concentration of Ge,W, Ni, V, Co
and Ti were 576.18, 103.400, 40.976, 4.440, 4.8107 and 0.01 gm/kg, respectively. The elementgamtrations were

compared with the normal values and other studiadifferent locations from the world.
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INTRODUCTION

Soil contamination by heavy metals resulting framission of fumes and smokes from transportationiaddstrial plants
is recognized as a major problem in different cdast Studying the levels of radionuclide distribatin the environment
provides essential radiological information (Cestsal. 2006, Aktaruzzaman et al., 2013, Aktaruzzasgtaal., 2012, Dolan
et al., 2006). As a result of rapid urbanizatiom amdustrial development, the environmental contemts are widely
distributed in air, water, soil and sediment. amengironmental pollutants. Heavy metals are ofipaldr concern due to
their potential toxic effect and ability to bio-agoulate in assessment becomes very complex whéaratif sources of
contamination are present and their products ariebls distributed in these cases. The spatialallity of heavy metal
concentrations in soils is a basic information iftentifying the possible sources of contaminatiol 4o delineate the
strategies of site remediation. (Ene et al., 20Tl most frequently reported heavy metals witharégto potential
hazards and occurrence in soils are: AL, Co, Cuy, fBe Mn, Ni and Zn (Tumuklu et al., 2007, Al-kasiimand
Shawabkeh 2009).heavy metal concentrations, sucidasCu, As, Zn and pb in surface soils have bedacas of
investigation over the past decades (Adriano, 19R86hg and Ying determined some heavy metal comagonhs. Their
results revealed that soil pollution occurred pragt@antly around industrial complex (Kung and Yid@90). The content

of pb, Cr, Cd, Hg and As from different industrakeas was investigated. Results show that the otratien of heavy
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metals was so high that the concentration of heastals was so high that these soils need immedetentamination or
at least remediation measures (Elbagermi et alL.3RMetals content in Irish soils from an areahwiodern industrial
development was generally indicative of low pobuatiinput (Megrath, 1995). Assessment of heavy radtalsoil and
roadside dust around that the heavy metals coratentrin industrial area was higher as comparethéonon-industrial
area (Elbagermi et al. 2013). (Ezekiel et al., 30Eported that the concentration of the metalgedeed with distance
from the site of the industrial area. Heavy metalsffluents of pharmaceutical industries were daired (Ramola and
Singn, 2013). Results show that the concentratidrs®me heavy metals are above the permissiblé tenommended by
WHO Standards. X-ray fluorescence (XRF) technolagg used to evaluate the soil pollution with hemstals in soil in
Ado EKkiti, Nigeria. The experimental results indidhat the concentrations of heavy elements aratgr than the level
detected in a controlled soil. Anthropogenic reésagive rise to highest concentrations of the reetdative to the normal
background values and in some locations their fevetceed the alert level admitted by the Nigeriadgjine
(Ogunmodede and Ajayi, 2014). At present, verlelitt known about the heavy metals concentratidisg;ibution and the
extent of environmental pollution in the soils off@urman. Therefore, the main goal of the presesgareh was to assess

the heavy metals concentrations in the industriehaOmdurman City, Sudan. (Ali,l. H., 2014).

Trace elements in soil result from the weatheririgratks and minerals in the soil parent materiahe T
concentration of trace elements in different parenks is especially important in soils of undeyed arid and semi-arid
zones (Haluschak et al. 1998; Fengxiang 2007).€Tedements can be mobilized from arid soils thropigimt uptake and
erosion/leaching processes, but these soils usualtyain higher contents of trace elements thaerosoils (Kabata-
Pendias & Penzias 2001).

Heavy metals find their way to the soil from suctthmopogenic activities, as mining and smeltingdoetelling,
application of sewage sludge and phosphate fenmdiand pesticides, manuring, burning of coal amgbline, leaching
from building materials and direct domestic or istlial discharges and disposals. Commonly, sewagigs-based

organic fertilizers contain variable quantitieshefavy metals that contaminate soils.
OBJECTIVE

To evaluate some elements’ concentrations likeoesFe, Cobalt CO, Nickel Ni, Chrome Cr, TitaniumVanadium V,

Tungsten W and Aluminum Al, of soil using X-ray Bhescence Technique, Blue Nile State, Sudan
MATERIAL AND METHODS

Thirty soil samples were collected at the surfasel (0 — 10 cm in depth) from various locationstwer the Blue Nile
state, Sudan during December 2016 to February 20he&. distance between each successive sample ig &80
kilometers. The soil samples were dried, homogehamd saved at 200 mesh grain size, determinindgneégy metals’
concentrations like ferrous Fe, Cobalt CO, NickelGhrome Cr, Titanium Ti, Vanadium V, Tungsten WdaAluminum
Al, of soil in Blue Nile State, Sudan and analy#ed their heavy metals using X-ray Fluorescence EXRechnique
(model X-MET5000).

RESULTS AND DISCUSSIONS

The concentrations of the Fe, Cr, Ni, Co, W, Vamd Al metals in the different soil samples wertedained as shown in
Table (1) and Figure (1)
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XRF Results for collected surface soil samples flae Nile State, Sudan, show evidence to the exést of the
following elements :Fe, Cr, Ni,Co,W,V, Ti, and As shown in Tables (1), it can be seen that aveFegeCr and W
concentrations for almost all studied sites aratgrethan normal values 547.40, 103.40 and 40n83/&g-1, respectively,
while most of the Average Ni, V, Ti, and Co coneatibns are lower than the normal values 4.440104.210 and 700
mg/kg, respectively, except Site 19 Elkrmuk, whieborded high concentrations of Cr. Table 2.2 gttiescomparison of
trace element concentrations in present work witieroreference data (Elbagermi et al., 2013, Etekial., EI-Bahi et al.,
2013, Al-shayeb, 2002, Dingjian, 2012, Vandana &uwini 2006). It can be seen that the present caatiems of Cr and
Zr are lower than that of Wadi El Rayan in EygptBahi et al., 2013) and Hyderabad City in Indiaa(Mdana et al., 2011)
and lower than threshold values as well (Adrian610Table 2 shows also that the present concémsabf Ni, Cu and
Zn exceed all reference data (Elbagermi et al. 1p0Bxistence of all these elements with differealues causes many
diseases in human bodies, e.g., Cr Causes carciridaea of XRF sample were recorded to identify ealelment present
in soil samples. Using the elemental analysis dhtained (Table 2.2). Table 4.31 and the plot efreintal concentrations
(%) were sampled against locations are presentB@jure 4.31. The results of trace elementals, sische, Ni, Cr, Co, V,
W and Ti were found to be 54.74, 0.444, 10.34, 0M431, 4.0976 and 0.011% respectively. When coeapavith
literature K, Ca, Ti, Mn and Fe 0.95, 2.31, 0.8460and 4.27 were observed, respectively. In thidys Fe was higher
than the concentration of such elements in thesswiiple. The present study observed that the sesufie, Ni, Cr, Ti, Co,
V and W concentrations were measured in soil sasnm@e expressed in (mg /kg) are summarized in T&d2, the
concentrations of Ti and Ni in the soil samplesev&i0,4.440 mg /kg, which revealed that the exathsw@l samples

contained relatively lower amount of Ti and Ni ththat of soil sample.

According to the US Environmental Protection Agen(yPA) and NY Department of Environmental
Conservation (NYSDEC) guidelines, natural threshzddkground of pb in agricultural soil is 200 mg./Rhe maximum
Zn value in light soil used in cultivation in Indveas 100 mg /kg. The concentration of Zn was foah#l07.85 mg /kg in
the soil samples, which was higher than by diffegandelines and nations. Similarly, the Cu contengoil samples was
12.95 mg/kg. which was also extremely higher thzat bf in India (< 35 mg/kg) and India (20-30 mg/k§ome well
documented studies disclosed that heavy metals @asainc (Zn) and Copper (Cu) are the principamelets restricting
the use of soil for agricultural purposes. Ni 21.Z8 374.86 and Rb 53.76 were higher concentratiependent on
literature 16.6.51.2 and 7.37 mg/kg, respectivBiywas found in study 263.35 but PMC:WHO 1996 i6 2ty/kg. The
present study compares the results of Br (20.11) dapan (122 mg/kg). This means that the Br washigher. The
results are representing an attempt to assessntheerice of various pollution sources on the enwviment, such as
industrial processes. The specific type of metalt@mination found in a contaminated soil is dingattlated to the
operation that occurred at the site. The rangeootaminants will also depend on activities and aspp patterns for
contaminated wastes on the site. The propertissibfesulting from urban sewage wastewater treatrigfer from place
to place and depend on the structure of the pdpualand its food habits, season and diversity déigtrial and agricultural
units. The chemical composition demonstrates taagge soil is an important source of organic mdttethe soil and of
nutritive elements for crops. Sewage soil contamsous heavy metals. Finally, in this study, sagfements such as Cu,
Br and Pb were within the permissible levels giwgndifferent guidelines and nations, but Ni, Zn, &r and Rb were
higher than the allowable levels. (Khalda A. Alb@aw2017).
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CONCLUSIONS

The present study is a trial to compare the resfltsome elements with the world’s standard, asDkpartment of
Environment, Government of Sudan has not yet astaa any standard for heavy metal content in aljul soil. It is

very necessary to establish a safe or standart famthe concentration of heavy metal in soil. Télemental analysis of
soil samples, collected from different sites in@Nile State, Sudan, was carried out using XRFrtiegke, which provided
concentration levels of different elements. Thailtessshow that.Fe, Cr, and W are the major emitletnents in study
samples. Samples (8, 28, 15, 14, 13) show highesdrations of Fe. 914.700, Ni.46.200, Cr.728.00@,3y 100 and W.

114.500 mg/kg-1, respectively.

Fuwzy M. Ahmed & Omer A. Alobied

Table 1: Concentration (mg/kg-1) of Some Elementsf &oil Samples from Different location, Blue Nile gte,

Sudan
. Metals Concentrations (mg/kg’)

No | Location Fe Ni Cr co v W Ti Al
1 | Village 8 890900 6400 1500 ND 4900 55600 ND ND
2 Elbangded 18.800 100 700 ND ND ND ND ND
3 Rewina 11.900 100 100 ND ND ND ND ND
4 El Shaheed 10.500 100 100 ND ND ND ND ND
5 Elnhda 18.700 100 400 ND ND ND ND ND
6 Elgri 580.90 6.10 539.80 8.000 1.100 2.500 600 ND
7 Elsora 869.40 4.00 ND ND 7.700 91.600 ND ND
8 | Agdi 914.70 11.40 ND ND 5.000 49.600 ND ND
9 Elseka 13.700 100 400 ND ND ND ND ND
10 | Village 60 908.60 ND 500 ND 12.40 55.500 ND ND
11 | Ganes west 859.60 3.800 300 ND 11.70 88.600 ND ND
12 | Omjmina 11.800 100 1700 ND ND ND ND ND
13 | Arkwet 863.60 2700 ND ND 8.000 114.50 ND ND
14 | Elnsr east 888.90 6.100 100 ND 13.10 65.600 ND ND
15 Menza 272.00 ND 728.00 ND ND ND ND ND
16 | Elryad 11.500 100 400 ND ND ND ND ND
17 | Magnza 514.80 14.60 591.20 5.500 1.600 3.200 ND ND
18 | Abuhshem 902.30 7.100 1.800 ND 8.900 60.000 ND ND
19 | Elkrmuk 326.00 ND 673.00 ND ND ND ND ND
20 | Bant 888.70 3.200 400 ND 8.800 70.300 ND ND
21 | Elrusers W 853.80 7.100 300 ND 7.200 111.80 ND ND
22 | Babnosa 862.40 7.000 4.300 ND 5.700 91.600 ND ND
23 | Elgasm 900.20 4.000 300 ND 4.800 54.900 ND ND
24 | Ganes east 882.30 ND 260 ND 4.400 69.800 ND ND
25 | Elfrdos 840.70 ND 320 ND 8400 111.00 ND ND
26 | Elrosers E 896.90 2600 160 ND 6.500 57.700 ND ND
27 | Elsrawa 909.50 ND ND ND 6.500 62.300 ND ND
28 | Darang 474.80 46.20 555.10 8.000 2.700 132.00 2.80 ND
29 | Elagager 8.200 100 400 ND ND ND ND ND
30 | Alzihar 16.300 100 400 ND ND ND ND ND
Average 547,40 4.440 103.40 70 4.310 40.976 11 ND

Impact Factor (JCC): 5.9238

NAAS Rating 3.73
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Figure 1: Concentration (mg/kg-1) of Some Elementsf Soil Samples from Different Locations, Blue
Nile State, Sudan.

Table 2: Comparison of the Trace Elements. Concerdttions (in mg/kg) for Studied Samples with other
Studies from Different Locations of the World

. EIBahi, et Ajayi, Alshayeb, | (Dingjia (E_Ibagerm andana et Adrian
Element | Al AH2014 | 2 50 51 0T ( 2012) (n,zc?iz) Iz%iacla')' (Yau., 2011) f) 2001)
Cr 11-46 23203 | 2.42 1.20 27.68 19.7 12.3-480.6 | 10-50
Ni 45-134 14-18 0.22 114 - 225 12.6-132.0 | 10-50
Cu 2177 4352 271 222 23.20 32.1 11.1-186.6 | 10-40
Zn 14-86 27-33 8.33 4.25 47.18 67.5 40.8-882.2 | 20-200
Zr 111320 | 98737 - - : - - -
RD 16-35 18-25 - - - - - 50
Pb 13-33 u.d-2 458 3.9 2315 | 225 | 42.9-1832.5| 10-30
Co 9-34 - 1.39 - - - - 8
Cd 420 2732 0.28 - - 29.1 - 1.0
As 2-10 - - - 0.13 - - 6
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