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Table 1 - Sampling points
S digod bl ) Jods

Point Sampling Site Abbreviation Point Sampling Site Abbreviation
1 Landfill-1 Ll 15 Military Base-A3 MB-
2 Landfill-2 L2 16 Fire Station-Al FS=A1
3 Landfill-3 L3 17 Fire Station-A2 -
4 Wastewater Treatment Plant-1 WWTP-1 18 Fire Station-A3 S-A
5 Wastewater Treatment Plant-2 WWTP-2 19 IC-1
6 Wastewater Treatment Plant-3 WWTP-3 20 IC-2
7 Textile Company-1 TC-1 21 IC-3
8 Textile Company-2 TC-2 22 MB-B1
9 Textile Company-3 TC-3 23 . MB-B2
10 Plating Industry-1 PI-1 2!“ MB-B3
11 Plating Industry-2 PI-2 25 Fire Station-B1 FS-B1
12 Plating Industry-3 PI-3 Fire Station-B2 FS-B2
13 Military Base-A1l MB-Al Q Fire Station-B3 FS-B3
14 Military Base-A2 wMB-A2 \‘
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Table 1- Defluorination Ratio of PFCA and PFS A in Variable Fluoroalkyl Chain Lengths
S5 4939l8 Cilisko (gL 8 puxi; ;3 PRSA g PFCA I g155,5590 Cumnd Y Jguo
Chain Length (n) Perfluorocarboxylic Acids (PFCA) Perfluoroalkanesulfonic Acids (PFSA)
1 98.2+£5 0.94+0.18

533+£49 -
51.1+£8 -
56.1+£4.7 46+0.8

[}

B W

51+44 -
55.1+1.6 31.8+£0.8
56.5+2.4

582+1.2 57 £1.
49.1+64

10 59.5+0.6 \ w -

O L 3 N W

mg/La s cbile Las oy

!.)9.;:3 «° odléstwl »)
C (mg/L) = C (mol/L) x MW x 1000 \
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Table 2 - Fluoride ion concentration
S99 g il Gliae YV Jgan

Number Sampling Site Fluoride (mg/l1) Number Samm’ng m Fluoride (mg/1)

1 L1 0.25 15 . M 0.2
2 L2 0.2 L6 -A 0.89
3 L3 0.15 Ty FS-A2 0.4
4 WWTP-1 0.4 18 FS-A3 0.6
5 WWTP-2 0.7 1 IC-1 1.2
6 WWTP-3 IC-2 0.9
7 TC-1 IC-3 0.6
8 TC-2 MB-BI 1
9 TC-3 MB-B2 0.4
10 Py MB-B3 0.7
11 PI-2 FS-B1 0.5
12 FS-B2 0.35
FS-B3 0.79

/
:
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Table 3 - Concentration of PFOA and PFOS contaminants
PFOS §PFOA sosi¥T ChlE 4l5me -F Joso

Number  Sampling Site PFOA (ng/) PFOS (ng/) Number Sampling Site  PFOA (ugl)  PFOS (ug/)

1 LI 0.627 0.548 15 MB-A3 0.501 0.439
2 L2 0.501 0.439 16 FS-Al 2231 1.952
3 L3 0.376 0.329 17 FS-A2 1.003 0.877
4 WWTP-1 1.003 0.877 18 FS-A3 1.504 1.316
5 WWTP-2 1.754 1.535 19 IC-1 3.008 2.632
6 WWTP-3 1.253 1.096 20 IC2 2.256 1.974
7 TC-1 1.003 0.877 21 IC3 1.504 1.316
8 TC-2 0376 0329 2 MB-Bl 2.506 93
9 TC-3 0.376 0.329 23 MB-B2 003 .8

10 PI-1 0.501 0439 24 MB-B3 1.7 5

11 PI-2 0.752 0.658 25 1.096
12 PI-3 0.752 0.658 26 0.768
13 MB-Al 0.752 0.658 27 1.732
14 MB-A2 0.501 0.439

& PFOA (¢ly DU jo—i8 5,5kl )] ;| ax; Drinking Water Administrators (2022)
|
03 YT 93 5o (el i 1 59,50 /0 e 4 b)) (slayeutS 3kl Canada (2019

2 psS 9x5ue ~/Ml’.x&ia L I )5S 3,l0lksl & bgspe PFOA (glys cdale e o5 yiws ol yo 5 of the European Union (2020
u

b i g p)S9,See <15 LB 508 (gl 45 o PFOS (lyy clale oy 5 in 9 52
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Abstract:

In the last two decades, the new pollutants such as perfluorooctaﬂoic acid \PFOA)Jand perfluorooctane sulfonic acid
(PFOS), which are harmful to human health, is one of the majofchallefges in roundwater of metropolitan cities.
In this laboratory-field-office research, nine pollution sites, landfill, ater treatment plant, industrial park, textile
manufacturing company, metal plating workshop, two milit s, and two fire stations were selected in Karaj.
Three points for each location and a total of 27 groundwate mpling points were conducted. To calculate the
concentration of PFOA and PFQOS, the defluorination ratim ed. For this purpose, the fluoride ion concentration
was calculated in the laboratory and based on'it, the per e defluorination curve, as well as the number of carbon-
fluorine structures and placement in the formul@”the concentration values of PFOA and PFOS were calculated. The
results showed that the PFOA minimum and maxi anged from 0.38 to 3.01 and PFOS from 0.33 to 2.63 micrograms
per liter. Comparing contaminants‘with the Am standard, with both contaminants of 0.004, and the European
and World Health Organization with PFOA of 0. d REOS of 0.1 micrograms per liter, shows an inappropriate situation.
i textile factories, and metal plating workshops, and the highest are
e stations. According to the results, the construction of industrial
estates and military barracks nd the direct transfer of fire station wastewater to the aquifer are not
recommended.
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