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Abstract

Background and objective: The aim of this study was to determine the concentration of zinc metal in
atmospheric dust and to assess its health risk during the winter of 1397 to the fall of 1398 in areas 9,
10, 11 and 12 of Tehran Municipality.

Material and Methodology: For this purpose, two points in the west and east of region 9 and one
point in the east of regions 11, 10 and 12 (the western parts of regions 10, 11 and 12 were adjacent to
the east of the adjacent region) were determined and atmospheric dust was collected monthly for one
year. A factorial experiment was performed in a completely randomized design with three replications.
Experimental factors included sampling location and sampling time (seasons). The concentration of
zinc was determined after extraction with hydrochloric acid and concentrated nitric acid (3: 1 ratio).
Finding: The results showed that the lowest concentration of zinc metal in winter and at point 9W
(Tehransar) and 558.23 and the highest concentration of zinc metal in autumn and at point 11E
(Vahdat-e-Islami Street) was 1835.3 mg / kg. The concentration of zinc and the amount of
atmospheric dust increased from west to east and with the passage of winter to autumn. The health risk
assessment was based on the US Environmental Protection Agency's EPA development method.
Discussion and Conclusion: The results showed that swallowing atmospheric dust was the main
route of exposure to zinc, and more than 90% of the risk index for non-cancerous zinc metal diseases
was related to HQ (ingestion risk equation). In winter, the amount of HQ and HI (cumulative risk
index for non-cancerous diseases) was lower than safe level for zinc and for adults and children, and
did not pose a health risk.
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Table 1. Location of sampling points in Tehran
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Table 2. Guide of the parameters of the equations for assessing the risk of carcinogenicity and non-
carcinogenicity of heavy metals in dust

Sogs JLSy 3 oy G5 ojlailualy | yelsly
“fee oo Cangy i L g5 - ABS
-IY 0\ Gy 4 )Légo T S 951 mg.cm?.day~! | SL
EDxvso | EDxrso b 4 Sl 51 e 1 b me 53 6518 ley S days AT

Ol

V0 OO/4 O™ 039 Kg BW
™ ™ o g5 Kg.m™1 CF
4 Yf b 508 53 S D3lS 5 pm0 53 (55513 ey e year ED
Y- Yo- JLE 50,5 Lo 3 85 5 Jlgs day.year~1 EF
AEARRN ERYIF R JIUFSPORR SRCA ERN T et o m3Kg~1! PEF
Ve fTro- Sl3ls 5 0 48,5 18 Cengy pelans 5 ol 4l cm? SA

Y- Voo by mg.day ! IRing

\Ua \YIA i m3day~?! IRinh
- - JLe g 0,8 o olils cale mg.Kg~! C

S8 sle s 5 Sope 5l @il alys, L laie ADDI
Gy ° 5 kS 2 p S o) S5 (om0 (55

2 PSSk e 2 5l 5B e Coew g2 ye Juie RIDI
(V' J992) Gy 5o p5 kS

Sl s e S5l Ll codlo b oazl HQS 1 31
ol cods y wallasl Sl ls wsl S 5l 555

(Ve

IS sl Sl Ay, Clr be amlbe Sl e
05355 sl s JS HI) (i s s o s
e @ s ;8 ADD (e gazme o 51 LS 350 5

25,5 (oo S 38 ] Cons 2 10
ADDi
RfDi

s 2 33 Sl Sl e pé Sas THQas

HQ(Hazard Quotient) — Z ")

gy ooled g uidd o2l 1 o 31 (59 B Canoms g2 o ylado - Jgux
Table 3. Reference amount of Zinc toxicity from ingestion, inhalation and dermal contact
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Table 4. ANOVA analyses results of the effect of sampling point, sampling time and point. Time on amount of
dustfall, and Zn amount and concentration
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Table 5. Comparison of the mean independent effect of location and the independent effect of time on the
amount of dust, amount and concentration of zinc.
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Table 6. Interaction of time in place on dust content, amount and concentration of Zinc
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Table 7. ANOVA results of place, time and place-time interaction on health risk.
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Table 10- Effect of location. Time interaction on HQing, HQinh, HQderm and HI parameters for Zinc
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