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Table 1 Mean values of measured parameters of wastewater prior and after purification in the studied stations

] Sekukan Sarbagh Hotkan Dehmilan

Parameter unit Output Input Output Input Output Input Output Input
BOD ppm 115.2a 180.4a 106.9b 239.6a 26.0b 221.2a 92.47b 252.3a
COD ppm 167.1b 531.3a 217.4a 415.4a 81.7b 439.3a 222.8b 482.7a
TOC ppm 46.6a 61.9a 38.8b 77.0a 21.8b 89.5a 37.2b 96.1a
TSS ppm 28.8b 176.6a 15.2b 183.7a 24.5a 178.8a 55.3a 85.1a
TDS ppm 771a 833a 1076a 1182a 1049a 1097a 921a 1022a
DO ppm 5.02a 6.50a 6.80a 5.90a 5.64a 6.93a 4.87a 5.52a
TKN ppm 64.0a 39.1b 77.9a 79.9a 31.0b 64.9a 109.9a 128.0a
TP ppm 8.45a 5.99b 7.86a 7.47a 6.98a 7.38a 12.65a 11.82a

pH - 7.55b 8.12a 8.00b 8.18a 7.68b 8.13a 8.04b 8.24a
EC us/cm 1636a 1366a 1915a 1887a 1498b 1735a 2114a 2459a
Temp °C 27.9a 27.2a 27.3a 27.8a 25.2b 27.7a 27.0a 27.6a
Turb NTU 37.3b 84.8a 35.8b 116.0a 22.5b 130.8a 22.0b 162.2a
Alk ppm 736.7a 496.9h 769.9a 617.8a 213.0b 568.3a 902.1a 821.9a

Cd ppb 42.0a 60.5a 53.3a 64.6a 43.1a 59.0a 47.4b 75.6a
Zn ppb 383.5a 362.6a 351.1b 439.1a 374.7b 435.3a 412.8a 417.2a

Pb ppb 46.9a 47.1a 24.3b 48.2a 22.6b 56.6a 23.3b 46.4a

Ni ppb 296.7a 272.9a 421.5a 333.6a 387.9a 255.5b 375.0a 234.8b
Mo ppb 405.4a 334.9a 354.1a 346.5a 361.0a 374.4a 391.6a 415.0a
BOD/COD - 0.438a 0.356a 0.592a 0.574a 0.368b 0.560a 0.467a 0.541a
TSS/COD - 0.258a 0.547a 0.107b 0.573a 0.481a 0.472a 0.249a 0.206a
TKN/COD - 0.396a 0.112b 0.455a 0.266a 0.518a 0.169b 0.573a 0.269b
TP/COD - 0.050a 0.017b 0.051a 0.029a 0.137a 0.021b 0.062a 0.025b
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Table 2. Percentage change of output to input values of parameters in the studied stations

Parameter Unit Sekukan Sarbagh Hotkan Dehmilan
BOD ppm -36.2 -55.4 -88.2 -63.4
COoD ppm -68.5 -47.7 -81.4 -53.8
TOC ppm -24.7 -49.6 -715.7 -61.2
TSS ppm -83.7 -91.7 -86.3 -35.1
TDS ppm =15 -8.9 -4.4 -9.8

DO ppm -22.8 15.3 -18.6 -11.8
TKN ppm 63.6 -2.6 -52.2 -14.1
TP ppm 41.1 5.2 -5.5 7.0
pH - -7.0 -2.2 -5.6 -2.4
EC ps/cm 19.8 15 -13.7 -14.0
Temp °C 24 -1.8 -8.8 -1.9
Turb NTU -56.0 -69.1 -82.8 -86.4
Alk ppm 48.3 24.6 -62.5 9.8
Cd ppb -30.6 -17.5 -26.9 -37.4

Zn ppb 5.8 -20.0 -13.9 -1.1

Pb ppb -0.5 -49.7 -60.0 -49.8

Ni ppb 8.7 26.3 51.8 59.7

Mo ppb 21.1 2.2 -3.6 -5.6
BOD/COD - 23.2 3.1 -34.3 -13.6
TSS/COD - -52.9 -81.3 1.8 20.8
TKN/COD - 254.3 70.8 206.9 1125
TP/COD - 196.3 74.0 543.0 148.1
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Abstract

The aim of this study was to investigate the quality of wastewater and to determine the concentration
of heavy elements. For this purpose, wastewater samples were collected before and after four
wastewater treatment systems in the villages around Zarand named Dehmilan, Hatkan, Sarbagh and
Sekukan, each in 10 stages and at one-week intervals; a total of 80 samples were prepared. Different
parameters including BOD, COD, TOC, EC, TSS, TDS, DO, TKN, TP, pH, Temperature, turbidity,
and alkalinity and also the concentrations of Cd, Zn, Pb, Ni and Mo were measured using the standard
methods and were compared with the permissible concentration of Iran Department of Environment.
The results showed that after treatment in all the studied systems, the concentrations of Cd and Pb
were reduced from 17.5 and 37.4 to 0.5 and 60.0%, respectively, whereas the concentration of Ni
increased 8.7-59.7%. The amount of BOD and COD in the effluent of most of the studied treatment
systems were up to 283.9 and 271.3% higher than the permissible levels, respectively. Furthermore, in
all the treatment plants except Dehmilan, TSS decreased to less than the permissible level. Moreover,
in comparison with the standard levels, the amount of TP and DO increased while pH and turbidity
decreased. In the effluent of all treatment plants, the concentrations of Cd, Zn, Pb and Ni were less
than the permissible limits (up to a maximum of 58.0, 82.4, 97.7 and 85.2%, respectively), whereas
the concentration of Mo was higher than the permissible level.
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