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Abstract

Background and Objective: Air pollution is one of the most important threats to human health and
ecosystems. One of the most common pollutant of outdoor and indoor is dust, which is an important
source of toxic elements, especially in urban environments. In this study, the concentration of selected
elements (cadmium, chromium and lead) and their health risk assessment in indoor and outdoor dust in
Ahwaz, South Pars region and Zabol were measured.

Material and Methodology: 100 dust samples were collected from indoor and outdoor the homes of
the studied areas during the summer of 2017. Dust samples were digested using an acid digestion method
by mixing HCIO4-HF-HNO3 acids with 1: 2: 4 ratios. The total concentrations of elements were
determined by inductively coupled plasma mass spectrometry (ICP-MS 7800). Risk assessment of
selected elements in dust was performed using Environmental Protection Agency (EPA) guidelines.
Findings: The results of risk assessment of selected elements from indoor and outdoor dust of homes
showed that the highest non-cancerous and cancerous risks in indoor and outdoor dust for both adult
and child groups is related to chromium element. While, the lowest cancerous and non-cancerous risks
for both adult and child groups is related to lead and cadmium elements, respectively. Furthermore, the
study of non-cancerous and cancerous risks caused by selected elements in the studies areas showed that
in Ahvaz city, the risk caused by these elements is higher than the other regions.

Discussion and conclusion: In general, the results of the hazard index (HI) and total cancer risk (TCR)
indicate for selected elements indicate risk and should be subject to control and monitoring conditions.

Keywords: metals, dust, risk assessment, Ahvaz, South Pars, Zabol.
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Table 2. Explanations and values of factors used in risk assessment equations

Factor Description Value Source
(measurement unit)
Adult Child
IngR (mg/day) Ingestion rate 100 200 (US EPA 2002)
EF (day/year) Exposure frequency 90 90
ED (year) Exposure duration 30 6 (US EPA 2002)
BW (kg) Average body weight 70 15 (US EPA 1989)
InhR (m?/day) Inhalation rate 20 7.6 (Van den Berg 1995)
SA (kg) Skin area 5700 2800 (US EPA 2002)
AF (mg/cm?) Adherence factor 0.07 0.2 (US EPA 2002)
Particle emission 1.36x10° | 1.36x10° | (US EPA 2002)
PEF (m®/kg) factor
Average time In case of nin- (US EPA 2002)
carcinogenic
Exposure AT= 365 x
AT ED
Dermal absorption ABS = 0.001 for all (RAIS 2014; RAIS
ABSd elements 2004)
Chronic reference dose | Chemical specific (RAIS 2014)
RfDing (Mg kgt day™) and chronic reference
And RFCisn (mg m) concentration
SF (mg/kg day)* Cancer slope factor C, SF = 5.00E-01 (RAIS 2014)
Inhalation unit risk C:IUR = 8.40E-02 (RAIS 2014)
and Ni
IUR (mg/md)! IUR = 2.60E-04
LT (year) Lifetime 70 (RAIS 2014)
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Table 3. concentration (mean + SD) of cadmium, lead and chromium metals indoor and outdoor the building of
the studied cities (ng/g)
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Table 4. Enrichment factor of cadmium, lead and chromium metals indoor and outdoor the buildings of the
studied cities
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Table 4. TCR and HI risks of selected metals in the dust of sutied cities
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