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ABSTRACT 
 

The expansion of human activities has led to the accumulation of heavy metals in various 
ecosystem compartments. Contamination of soils with these heavy metals poses a significant 
public health risk because of the various pathologies they can cause. This assessment took into 
account the levels of heavy metals (As, Cd, Cr, Cu, Ni, Pb and Zn) and some pollution indicators 
such as the contamination factor (FC), the potential risk of heavy metals (Er), the ecological risk 
index of heavy metals (IR_ML), the pollution index (IP) and the degree of contamination (Cdeg). A 
systematic square mesh grid was used to collect 121 soil samples from the three areas occupation 
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of the industrial zone. These samples were analyzed for heavy metal contents. The results show a 
wide variation in metal concentrations and land use patterns in the industrial zone (P<0.001). Zinc 
is the metal with the highest concentration in all three zones. Analysis of contamination factors 
indicated high contamination of As and Cd and high potential for risk of the same elements for all 
soils at the study site. Ecological risk on living organisms growing in soils is very high (above 300) 
regardless of the area. The pollution index is higher than 1 (1.09) in the landfill area. Therefore, the 
soils at the study site can be considered as soils with poor quality in terms of heavy metal content. 
 

 

Keywords: Heavy metals; contamination; pollution; industrial zone; Bobo-Dioulasso. 
 

1. INTRODUCTION 
 
The expansion of human activities has led to new 
forms of pollution (Lebourg et al., 2020). Harmful 
substances released by industry or introduced 
through agricultural practices gradually 
accumulate in the soil and undergo various 
physical, chemical and biological processes 
(Kebir, 2012). These mechanisms may lead to 
the migration of certain biocidal compounds to 
groundwater or their integration into the food 
chain (Lebourg et al., 2020). Harmful substances 
or biocidal compounds include heavy metals, 
also known as Metal Trace Elements (ETM). 
Contamination of soils and plants with heavy 
metals (Senou et al., 2018) poses a significant 
public health risk due to the various pathologies 
that these elements can cause. Heavy metals 
are known to have adverse effects on consumer 
health at certain concentrations (Rehman et al., 
2018; Oskarson et al., 2004). The accumulation 
of heavy metals in plants poses a risk to      
humans, as cultivated plants are the entry point 
into the food chain (Ouattara et al., 2021). For 
this reason, it is essential to have means of 
measuring the heavy metal content in soils 
(Sirven, 2007), in order to provide reliable 
information on the content of these elements. 
Furthermore, the presence of heavy metals in 
soil is a major environmental issue affecting 
many cities around the world, including that of 
Bobo-Dioulasso in Burkina Faso. Industrial 
activities result in a significant emission of heavy 
metals into the environment through the 
production of waste and the emission of 
pollutants into the atmosphere (Ouattara et al., 
2021; Coulibaly et al., 2022). Bobo-Dioulasso 
industrial zone, which is characterized by        
intense industrial activity, is not marginalized 
from the proliferation of heavy metals in its 
environmental compartments. In the face of 
these environmental problems caused by heavy 
metals, studies should be carried out to                       
assess the level of contamination in the areas 
around the factorises (Aduayi-Akué, 2014). Thus, 
regardless of the heavy metal, it is                        
important to specify the extent to which its 

presence constitutes a risk to the various links of 
the food chain (Lebourg et al., 2020). Heavy 
metals such as arsenic (As), cadmium (Cd), 
chromium (Cr), copper (Cu), nickel (Ni), lead (Pb) 
and zinc (Zn) are mineral elements present at 
different levels of concentration in the 
environment. It is to address these concerns that 
this study was conducted. The general aim of 
this study is to contribute to a better knowledge 
of the level of soil contamination in Bobo-
Dioulasso industrial zone. The concern is all the 
more justified because these metals have the 
capacity to accumulate in the body and therefore 
the effect may not be immediate but long-              
term. 

 

2. MATERIALS AND METHODS 
 

2.1 Presentation of the Study Area e   
 
Bobo-Dioulasso is located between longitude 
4°18 west and latitude 11°10 north. The climate 
is South Sudanese, characterized by alternating 
between a long dry season (November-May) and 
a short rainy season (June-October) marked by a 
spatio-temporal irregularity of precipitation 
(MEEA, 2023). Soils are predominantly leached 
tropical ferruginous, with pH values generally 
ranging from 5 to 6.5 (Pallo et al., 2008). 
Ferralitic soils, hydromorphic soils and curasse 
and sandstone lithosols are also found 
(BUNASOLS, 2002). Located between 900 and 
1100 mm isohyetes, the average annual rainfall 
and temperature are 1027.15 mm and 27.8°C, 
respectively, with most groundwater lying 
between 10 and 20 m (Soumbougma et al., 
2020). The industrial zone, which covers an area 
of approximately 447 ha with geographical 
coordinates of 4¹19’34.9” West and 11¹07’43.7” 
North (Fig. 1), is located southwest of the urban 
municipality of Bobo-Dioulasso. Knowledge of 
the current state of soil in Bobo-Dioulasso 
industrial zone after 60 years of creation is also 
essential when it is full of a varieties activities 
including the agri-food industry, the chemical 
industry, mechanics, artisanal saponification, the 
cement industry. 
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Fig. 1. Geographical location of the study area 

 

2.2 Sampling Procedure 
 
The square mesh systematic sampling method 
was used in this study. It consists in taking 
samples according to a regular structure. This is 
a sampling mode in which the sampling points 
are equidistant from each other. Prior to 
sampling, codes were assigned to each study 
site area, i.e. IN for the factory area, R for the 
landfill area, and J for the crop area. On each 
zone, a square mesh that provides uniform 
coverage of the studied zone was applied. 
Samples are taken at each intersection of the 
mesh at a depth of 0-30 cm. The sampling plan 
was 100 m x 100 m for the crop area, 150 m x 
150 m for the landfill area and 200 m x 200 m for 
the high concentration area of the factories. All 
samples were taken with a hand auger, placed in 
clean and hermetically sealed plastic bags to 
avoid contamination. The sampling points were 
geo-referenced using a MAP62 GPS. 

 

2.3 Preparation and Analysis of Soil 
Samples 

 
The samples were dried in ambient air, ground 
with a porcelain mortar and sieved by a sieve 

column consisting of a bottom, a 125 µm sieve, a 
150 µm sieve, a 250 µm sieve and a lid. The 
analysis of heavy metals was carried out at the 
laboratory of the Burkina Faso Bureau of Mines 
and Geology (BUMIGEB) in Bobo-Dioulasso. 
The samples were mineralized hot on a plate 
using a mixture of hydrochloric acid and nitric 
acid. The final solution was subjected to Agilent 
Atomic Absorption Spectrometer (Varian 
SpectrAA-240 FS) for the determination of heavy 
metals. It is equipped with a system for 
correcting background noise using a deuterium 
lamp. The heavy metals measured were arsenic 
(As), cadmium (Cd), chromium (Cr), copper (Cu), 
nickel (Ni), lead (Pb) and zinc (Zn). Prior to 
sample analysis, the instrument was calibrated 
by selecting the specific wavelength for each 
metal and using certified standard solutions of 
the element to be determined. After calibration, 
the validity and acceptance of the calibration 
curve was achieved using the correlation 
coefficient (R ≥ 0.999) and the linearity of the 
curve. 

 
2.4 Calculations of Indicators 
 
Five indicators have been calculated:  
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• the contamination factor (CF), to evaluate 
the level of pollution (Silva et al., 2021) of 
the various heavy metals. It has been 
calculated from the following equation 
(Hakanson, 1980, Kao et al., 2007, Yang 
et al., 2023):  
 

𝐹𝐶𝑖 =
𝐻𝑀𝑠𝑖

𝐻𝑀𝑏𝑖

 

 
HMsi et HMbi are the concentrations of the heavy 
metal « i » in the sample and the earth’s crust, 
respectively. In the Earth's crust, concentrations 
of metals studied are (Arti & Mehra, 2023): As 
(7.9 ppm), Cd (0.2 ppm); Cr (71 ppm), Cu (32 
ppm), Ni (ppm), Pb (16 ppm) and Zn (127 ppm). 
 

• the potential risk of heavy metals (Er) and 
the ecological risk index of heavy metals 
(IR_ML). These were estimated from the 
Hakanson formula (1980): 

 

Er
i = Tr

i × FCi 
 

IR =∑Er
i

n

i=1

 

 

Er
i  is the potential hazard for i and Tr

i  is the 

toxicological response factor for a given metal i. 
For the different metals   Tr

i  are (Keshavarzi & 

Kumar, 2020): As (10), Cd (30); Cr (2), Cu (5), Ni 
(5), Pb (5) and Zn (1). 
 

• the Pollution Index (IP), to make an overall 
assessment of the soils at a contaminated 
site. IP is determined using the formula of 
Nishida et al. 1982:  

 

IP =

∑ [
HMi

LTi
]

n

i=1

n

 

 

HMi is the content of a given metal « i » n the soil 
sample; LTi is the tolerable limit value of this 
metal in the soil; n = total number of metals 
studied in the soil. The limit values used in our 
study are those of the AFNOR U44-41 standard 
(Kabata-Pendias, 2001, Tankari dan-Badjo et al., 
2013, Ye et al. 2020): As (6), Cd (2); Cr (150), 
Cu (100), Ni (50), Pb (100) and Zn (300). 
 

• the degree of contamination index (Cdeg). 
To have a global idea of the level of 
pollution by all heavy metals studied (Silva 
et al., 2021). It is calculated from the 
contamination factors (CF) of the various 
heavy metals studied (Hakanson, 1980): 

𝑐𝑑𝑒𝑔 =∑𝐹𝐶𝑖

𝑛

𝑖=1

 

 
2.5 Statistical Treatment of Data 
 
The data collected was entered on Excel 2016 
spreadsheet. Statistical analyzes were performed 
using R version 4.3.1 software (R Core Team, 
2024). Mean values were determined for each 
area of the study site based on depth levels and 
compared using an analysis of variance 
(ANOVA) at the 5% significance level. R's 
"ggplot2" package was used to visualize the 
results in a graphical format. 
 

3. RESULTS  
 

3.1 Heavy Metal Levels in Each Zone 
 
A total of 242 samples were collected from the 
study site at 120 samples for the factory area, 94 
samples for the landfill area and 34 samples for 
the crop area. All samples were analyzed. Figs. 
2, 3 and 4 respectively show the heavy metal 
concentrations of the soils in the high 
concentration zone of the factorises, the landfill 
zone and the crop zone. The lowest (2,110 
mg/kg) and highest (94,910 mg/kg) chromium 
content was observed in soils with high factories 
concentrations. The average chromium contents 
of the site areas were below the chromium 
thresholds in agricultural soils (150 mg/kg) 
according to French standard AFNOR NF U44-
041 (1985). The analysis showed a significant 
difference in copper levels between zones. It is 
found that the average copper content of soils in 
all areas was below the AFNOR standard (100 
mg/kg). The average copper content was lowest 
in landfill soils (14.292 mg/kg). However, the 
highest copper content was observed in soils 
with high factorises concentrations (21,040 
mg/kg). The results of the analysis also showed 
a very highly significant difference for nickel in 
the soils of the areas. However, the average 
levels are below the thresholds for nickel in 
agricultural soils according to the AFNOR 
standard (50 mg/kg). The lowest average nickel 
content (16.603 mg/kg) was recorded in crop 
soils. On the other hand, the highest content 
(24,780 mg/kg) was found in soils with a high 
concentration of factorises. There is also a 
significant difference in the lead content of soils 
in the study site areas. Lead levels in the soils of 
the zones are also below the AFNOR standard 
(100 mg/kg). The highest lead content was found 
in soils with high factorise concentrations (23.51 
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mg/kg). However, the lowest content was 
recorded in the landfill soils (14.019 mg/kg). As 
for zinc, there was also a significant difference in 
the soils of the areas studied. According to the 
AFNOR standard (300 mg/kg), the average zinc 
contents in soils are below the threshold values 
of the standard.  Soils with high plant 
concentrations had the highest average content 
(107,490 mg/kg). The lowest average content 
was observed in landfill soils (55.132 mg/kg). 
The Cd and As contents remained the lowest 
regardless of the zone with significant 
differences. The average levels of arsenic in soils 
with high concentrations in factories (16,940 
mg/kg) and crops (10,795 mg/kg) were above the 
thresholds for arsenic in agricultural soils (6 
mg/kg) according to AFNOR NF U44-041. As for 
cadmium, the highest content was recorded in 
crop soils (1.169 mg/kg) and the lowest in landfill 
soils. 

 
3.2 Comparison of Metal Contents 

between the Three Areas of 
Occupancy 

 
Fig. 5 shows the comparisons of the contents of 
each metal element as a function of the zone. 
For soil metal concentrations, mean values 
showed a variation in concentrations with zone 
and metal (P<0.001). The analysis showed that 
there are significant differences (P<0.1) for the 
metal elements Cu, Pb, Ni, Cr and Zn. Cu and Cr 
concentrations were significantly higher in soils 

near industrial areas and landfills (sources of 
releases). On the other hand, Pb, Ni and Zn 
concentrations were significantly higher in areas 
dominated by industrial and agricultural activities. 
Nickel (Ni) concentrations were significantly 
higher in the high industrial density area 
compared to the landfill area (p < 0.001). On the 
other hand, no significant difference is observed 
between the industrial zone and the agricultural 
zone (ns). Copper (Cu) is highly accumulated in 
the industrial zone, with an extremely significant 
difference compared to other zones (p < 0.0001), 
while there is no significant variation between 
agricultural and landfill zones (ns). Chromium 
(Cr) concentrations were also significantly higher 
in the industrial zone (p < 0.0001), with a 
significant difference between the landfill and 
crop zones (p < 0.01). Although cadmium (Cd) 
and arsenic (As) levels are higher in the 
industrial zone, no statistically significant 
difference was observed between the different 
zones (ns). For zinc (Zn), a particular trend is 
noted: a significant difference is observed 
between agricultural areas and landfills (p < 
0.001), as well as a very significant difference 
between industrial areas and landfills (P < 
0.0001); however, no difference is found 
between industrial and agricultural areas (ns). 
Finally, lead (Pb) is mainly concentrated in the 
industrial zone, with a highly significant 
difference compared to the landfill zone (p < 
0.0001), while no significant difference is found 
between agricultural and industrial zones (ns). 

 
 

 
Fig. 2. Heavy metal levels in the high concentration area of the factorises 
As: arsenic, Cd: cadmium, Cr: chromium, Cu: copper, Ni: nickel, Pb: lead and Zn: zinc 
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Fig. 3. Heavy metal levels in the landfill area 

As: arsenic, Cd: cadmium, Cr: chromium, Cu: copper, Ni: nickel, Pb: lead and Zn: zinc 

 
 

 
Fig. 4. Heavy metal levels in the crop area 

As: arsenic, Cd: cadmium, Cr: chromium, Cu: copper, Ni: nickel, Pb: lead and Zn: zinc 

 
3.3 Assessment of Soil Pollution 

Indicators 
 

Table 1 shows the evolution of heavy metal 
contamination factors according to the areas of 
occupation of the study site. Our results indicate 
that the level of heavy metal contamination 
varies with land use and heavy metal. However, 
regardless of the zone, As and Cd showed very 
high contamination (FC ≥ 6). For the remainder 
of the heavy metals, the contamination factors 
remain low (FC<1) or moderate (1≤FC<3). The 

statistical analysis shows a very highly significant 
difference in terms of contamination for As, Cr, 
Ni, Pb and Zn between the three areas of 
occupancy (P<0.001). However, no significant 
difference was observed in terms of Cd 
contamination between the three zones (ns). 
Table 1 presents the potential risks for each 
metal element studied. The potential risk for all 
heavy metals studied except As and Cd is low (< 
40) regardless of the mode of occupancy in the 
area. It is higher for metal Cd followed by As of 
287.83 in the high concentration zone of the 
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factories and 193.64 in the landfill zone, 
respectively. The results of the statistical analysis 
showed that there is a very significant difference 
in the potential risk of heavy metals in the 
different zones (P<0.001) with the exception of 
Cd (ns). Table 3 gives the status of the 
ecological risk index of heavy metals (IR_ML), 
the pollution index (IP) and the degree of 
contamination (Cdeg) in the three areas of 
occupation of the study site. The results show a 
very high ecological risk of the heavy metals 
studied regardless of the mode of occupancy in 

the study area. The pollution index (PI) is above 
1 (1.09) in the landfill area, followed by the high 
concentration area of the factorises (0.72) and 
the crop area (0.52). Statistical analysis of the 
data shows a highly significant difference 
between the three zones (P<0.01). The 
contamination index is also higher in the landfill 
area (30.21), followed by the high concentration 
area of the factorises (26.14) and the crop area 
(21.43). However, no significant difference was 
found between land use patterns in the study 
area (ns). 

 
 

 
Fig. 5. Comparison of heavy metal levels in the study area 

As: arsenic), Cd: cadmium, Cr: chromium, Cu: copper, Ni: nickel, Pb: lead and Zn: zinc. 
NB: a > ab >b; *; **; *** = significant difference at the 5% probability threshold based on the Student-Newman-

Keuls (SNK) test. ns: not significant; *: significant; **: highly significant; ***: very highly significant 
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Table 1. Soil contamination factors at the study site 
 

Paramètres FC_As FC_Cd FC_Cr FC_Cu FC_Ni FC_Pb FC_Zn 
Zone Crop 6.15±3.66 9.35±2.03 0.67±0.10 1.13±0.18 0.99±0.06 1.70±0.29 1.43±0.24 

Landfill 19.36±2.28 6.71±1.26 0.59±0.06 0.90±0.11 0.90±0.04 1.00±0.18 0.75±0.15 
Factorise 9.40±1.95 9.59±1.08 1.05±0.05 1.35±0.10 1.27±0.03 1.93±0.16 1.55±0.13 

 Pr(>F) 0.0008261 0.204 1.04e-7 0.009353 1.32e-11 0.000645 0.000314 
 Signification VHS ns VHS HS VHS VHS VHS 

NB: a > ab >b; *; **; *** = significant difference at the 5% probability threshold based on the Student-Newman-Keuls (SNK) test The figures represent the average of the 
contamination factors for the different metals, followed by the standard deviation. Pr: Observed probability; ns: not significant; HS: highly significant; VHS: very highly 

significant. 

 

Table 2. Potential risks of metallic elements 
 

Paramètres ErAs ErCd ErCr ErCu ErNi ErPb ErZn 
Zone Crop 61.53±36.61 280.61±61.04 1.33±0.20 5.63±0.90 4.97±0.31 8.51±1.47 1.43±0.24 

Landfill 193.64±22.76 201.24±37.94 1.18±0.12 4.49±0.56 4.49±0.19 5.01±0.91 0.75±0.15 
Factorise 94.03±19.49 287.83±32.49 2.09±0.11 6.76±0.48 6.34±0.17 9.65±0.78 1.55±0.13 

 Pr(>F) 0.000826 0.204 1.04e-07 0.009353 1.32e-11 0.000645 0.000314 
 Signification VHS ns VHS HS VHS VHS VHS 

NB: a > ab >b; *; **; *** = significant difference at the 5% probability threshold based on the Student-Newman-Keuls (SNK) test. The figures represent the average of the 
contamination factors for the different metals, followed by the standard deviation. Pr: Observed probability; ns: not significant; HS: highly significant; VHS: very highly significant 

 
Table 3. Ecological Hazard Index for Heavy Metals (IR_ML), IP: Pollution Index (PI) and Contamination Level Index (Cdeg) 

 

 Paramètres  IR_ML IP Cdeg 
Zone Crop 364.02±72.42 0.52±0.17 21.43±4.25 

Landfill 400.38±45.01 1.09±0.11 30.21±2.64 

Factorise 408.24±38.55 0.72±0.09 26.14±2.26 

 Pr(>F) 0.864 0.00618 0.191 
 Signification ns HS ns 

NB: a > ab >b; *; **; *** = significant difference at the 5% probability threshold based on the Student-Newman-Keuls (SNK) test. The figures represent the average of the 
indices, followed by the standard deviation. Pr: Observed probability, ns: not significant; HS: highly significant 
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4. DISCUSSION  
 
Analysis of the data in this study on the level of 
heavy metal contamination in the industrial zone 
shows that the levels of heavy metals in the soils 
vary according to the type of occupation. These 
results are consistent with those of several 
authors (Ilboudo, 2014; Yé et al., 2020) who 
have shown that total levels of metallic trace 
elements (TMEs) in soils vary according to soil 
type, metallic element, sampling depth and 
sources of contamination (fertilizers, plant 
protection products, atmospheric deposition). 
Analysis of the concentrations of heavy metals 
(As, Cd, Cr, Cu, Ni, Pb, Zn) in the different zones 
(crop, landfill, factorise) reveals significant 
disparities (P<0.01) that can be attributed to the 
different activities and waste management 
practices in each of these zones. Landfill soils 
have average heavy metal contents (Cd, Cr, Cu, 
Ni, Pb and Zn) below the limit values of AFNOR 
NF U44-041 (1985). Similar results were found at 
a dump at Kuinima in the same town of Bobo-
Dioulasso (Da, 2023). However, our results are 
contrary to those found in landfills in Akouédo, 
Côte d’Ivoire (Kouamé et al., 2006) where heavy 
metal concentrations are higher than permitted. 
Although below the limit values, the presence of 
these metals in landfill soils could be attributed to 
the nature and composition of the waste. The 
presence of household waste, old lead paints, 
tires, batteries, plastics and rubbers at the landfill 
can be the basis for the presence of its metals in 
the soil (Kouamé et al., 2006). At the crop zone, 
the presence of heavy metals (Cd, Cr, Cu, Ni, 
Pb, Zn) was also detected. This presence on the 
site is said to be due to the use of fertilizers and 
pesticides used by market gardeners for 
production. Indeed, in the face of soil 
degradation and the costs of mineral fertilizers, 
the use of organic substances, particularly from 
landfills, has become an alternative for some 
vegetable farmers in order to increase 
agricultural yields (Senou, 2014). Thus, solid 
urban waste has significant agronomic potential. 
Their use on agricultural soils would allow 
organic matter and certain nutrients to be 
recycled for the benefit of plants. However, their 
use remains limited due to the risks associated 
with the presence of undesirable elements (Yé et 
al., 2020; Nimi et al., 2025) and would increase 
the heavy metal content of soils (Senou et al., 
2023). Analysis of the data indicates that soils in 
the crop area have heavy metal contents (Cd, Cr, 
Cu, Ni, Pb and Zn) below the limit values of 
AFNOR NF U44-041 (1985). Our results are 
consistent with those of Yé et al. (2020) on land 

subject to the use of solid waste on farm plots in 
the Dindérésso forest.  Our results also confirm 
those of Ilboudo (2014), which studied the effect 
of different types of waste on the availability of 
heavy metals in soil and found that all soils were 
low in heavy metal contamination by standards 
(AFNOR NF U44-041,1985). However, our 
results differ from those of Lock and De Zeeuw 
(2001), which showed that soils in most cities in 
developing countries contain enough heavy 
metals to cause symptoms of acute poisoning. 
Like the other two zones, the soils of the high 
concentration zone of the factorises have low 
contents compared with the limit values of the 
standard AFNOR NF U44-041 (1985). These 
results could be explained, on the one hand, by 
the embryonic development of our industries 
which pollute less than developed countries and, 
on other hand, by the absence of mining site in 
the area (Davydova, 2005). The majority of the 
industries at the study site are agri-food 
industries. Our results are contrary to those 
found by Smouni et al. (2010) in an eastern 
Moroccan mining area where concentrations of 
heavy metals very high above the standard limit 
were found. Tankari dan-Badjo et al. (2013) had 
also found heavy metals in urban Niamey soils, 
some of which, like Pb, Cu, and Zn, have levels 
above the permitted limit. However, the average 
value of the various heavy metals determined is 
substantially identical to that of its study area. 
Analysis of data showed that the contamination 
factor is a function of the metal. Heavy metal 
contamination overall is low for most and 
moderate for lead and zinc. Thus, the pollution 
index is higher than 1 in the landfill area, 
suggesting that there has been multiple 
contamination of their soils by trace metals in this 
area. Pollution indices greater than 1 have been 
obtained in the soil of landfills in the city of 
Kinshasa in Democratic Republic of Congo 
(Gizanga et al., 2022), the soil of the city of 
Niamey in Niger (Tankari dan-Badjo et al., 2013) 
and in a mining area in Morocco (Smouni et al., 
2010). For the same index, it is less than 1 in the 
other two zones. Our results corroborate those of 
Yé et al. (2020) found pollution indices of less 
than 1 in their study on the assessment of the 
metal trace element levels of soil subjected to the 
input of solid urban waste in the protected forest 
of Dindérésso in the town of Bobo-Dioulasso. 
Pollution indices of less than 1 were also found 
at the Kuinima landfill in the same town of Bobo-
Dioulasso (Da, 2023). Measures should be taken 
to limit the accumulation of these metals in the 
soil in order to reduce the contamination of the 
food chain by these heavy metals. 
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5. CONCLUSION 
 
The general objective of this study was to 
contribute to a better knowledge of the level of 
soil contamination in the Bobo-Dioulasso 
industrial area. The results obtained show that 
the values of heavy metal concentrations in the 
soils are very varied. They vary depending on the 
metal element and the land use in the study 
area. The study also found that heavy metal 
concentrations are below AFNOR limit threshold 
values. The highest levels were found on 
industrial and crop soils. Zinc is the metal with 
the highest concentration regardless of the area 
of occupancy. Analysis of contamination factors 
indicated low levels of chromium, copper and 
nickel contamination in all areas. Zinc 
contamination was low for landfill soils but 
moderate for factorises and crops. However, lead 
contamination is low in landfill and crop soils but 
moderate in soils in high-concentration factories. 
Thus, the polymetallic pollution examined with 
the index calculation showed a pollution greater 
than 1 on the landfill area. Therefore, the soils at 
the study site can be considered as soils with 
poor quality in terms of heavy metal content. 
However, it is necessary to implement preventive 
actions by the municipal authorities to limit new 
contamination, in particular by improving waste 
management in the industrial zone and ensuring 
that landfills are properly controlled. The 
implementation of projects for the rehabilitation of 
the most affected or least affected soils by 
techniques such as phytoremediation could be 
envisaged for the depollution of soils. 
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