dx.doi.org/10.22093/wwj.2018.94145.2464 A§

Studying Photo Catalytic Property of Zeolite and Garnet

Minerals in Removal of the Organic Pollutant from

Industrial Wastewater

E. Nazari Garavandl, E. Panahpour?, F. Fakheri Raouf3

1. MSc Student of Environmental Pollution, College of Agriculture and Natural Resources,
Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
2. Assist. Prof., Department of Soil Science, College of Agriculture and Natural Resources,
Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
(Corresponding Author) e.panahpour@gmail.com
3. Assist. Prof.,, Department of Environmental Pollutions, College of Agriculture and
Natural Resources, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran

(Received Aug. 1, 2017  Accepted Dec.23, 2017)

To cite this article :
Nazari Garavand, E., Panahpour, E., Fakheri Raouf, F., 2018, “Studying photo catalytic property of zeolite and garnet
minerals in removal of the organic pollutant from industrial wastewater.” Journal of Water and Wastewater,
29(6), 56-64. Doi: 10.22093/ww;j.2018.94145.2464 (In Persian)

Abstract

Lack of water along with environmental problems have put focus on wastewater
treatment and its potential for reuse. This study aimed to study the photo catalytic
impact of using zeolite and garnet in purification of the organic pollutant from industrial
wastewater. In summer of 2016 samples were taken from the industrial wastewater of
station number 13 in the Khuzestan steel factory. A pilot with the scale of 1:150 (10 x
24 x 100 cm) was built with hydraulic conditions of this station. The pilot was built of
fiberglass material and was divided into 5 ponds with the internal dimensions of 10 x 24
x 20 cm, equipped with outlet valve. There was 5 cm of different amounts of zeolite and
garnet inside each pond with three replications including: G100, Z100, G50Z50,
G70Z30 and G30Z70. The aggregation was 0.2 mm and the wastewater was shed to the
remaining 5 cm of the height in each pond and was laid in the light of the sun. After 2, 4
and 6 days, the wastewater of each pond was evacuated and sampled through the outlet
valve and was replaced with new wastewater. Then, the amounts of BOD, COD, TSS,
TDS, EC, SS, turbidity, pH and OIL were measured with the standard methods. The
results showed that the applied levels caused reduction of BOD, COD, TSS, SS, OIL,
and turbidity in the output wastewater respectively to the amount of 94.1, 94.94, 84,
90.59, 92.84, and 87.26 percent. The amount of TDS and DO were increased by 1.9 and
1.2 times respectively. The results of the tests related to the levels represented the good
performance and proper efficiency of this system, particularly in the case of levels
containing garnet and they showed the ability of doing photo catalytic process for
removal of existent organic pollutants from the industrial wastewater.
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Table 1. The method of measuring reviewed parameters of this research

Parameter Method of measuring
BOD 5210B Water and wastewater standard method (APHA)
COD 5220A Water and wastewater standard method(APHA)
TSS 2540D Water and wastewater standard method (APHA)
TDS 2540C Water and wastewater standard method (APHA)

pH Device of 40QLD HACH
EC Device of 40QLD HACH
Turbidity Device of Turbidimeter 2100N HACH

XRF o5 4 (i3l cnl s sslizal 5550 S8 IS plant S5 s =Y Jsaz
Table 2. The chemical combination of the used garnet in this experiment by XRF method

Combination Ti K,O Na,0O CaO MgO MnO FeO ALO; TiO, SiO,
type

Weight 0.16 0.00 0.05 34.11 0.18 1.21  22.52 5.39 265 35.08
percentage

(Peyravi et al. 2015) XRF s, 4 utf_Loﬂ ol s eslinl sy cd sy slend S5 @l.:.-’—\“ Jo>
Table 3. The chemical combination of used zeolite in this experiment by XRF method (Peyravi et al. 2015)
Combination CaO K,O Na,O BaO MgO ZnO Fe,0; AL O3 TiO, SiO,

type
Weight 2.29 2.11 1.94 0.086 1.21 0.01 1.17 11.52 0.22  70.03
percentage
Combination ZrO, SrO Y;0; Rb,0 SO; Cl L.O.I (1050°C 1 hrs) Total
type
Weight 2.29 2.11 1.94 0.086 1.21 0.01 1.17 99.99
percentage
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Table 4. The qualitative characteristics of the used wastewater in this research

Turbidity EC H OIL SS DO TSS TDS COD BODs
(NTU) p (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
65 4180 8.1 816 1.7 3.6 535 2110 2976 892
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Table 5. The changes in qualitative characteristics of wastewater in different times and treatments in sunlight

: BOD; COD TDS TSS DO SS OIL -
;l;;:;f): Treatment — pH (ugccm) Tl(llzll”i"lgl)ty

Gioo 53 160 3500 89 7.82 0.2 103 8.12 9101 9.41

Z1oo 69 203 10440 131 7.7 03 12.1 824 16540 9.91

Gso.-Zso. 74 214 8320 141 75 03 124 831 13810 9.98

> Gz, 76 225 8790 150 741 04 126 832 14113 10.74
Gs0-Zo 79 234 10026 149 732 04 13.1 8.38 16170 11.32

Gioo 27 69 4740 26 7.85 0.1 57 812 9450 7.48

P 35 93 10450 37 7.92 0.1 6.2 8.22 16540 8.74

4 Gso.-Zso. 47 148 8620 66 7.61 0.2 9.7 8.32 13970 8.95
Gro-Z30 65 175 8810 128 744 02 106 832 14250 9.01

Gso-Z7o 69 189 10050 131 7.35 03 11.2 831 1620 9.33

Gioo 17 47 4750 15 8.1 0 43 7.83 9460 4.94

Zioo 29 71 11060 29 793 0.1 5.8 8 17730 5.36

6 Gso.-Zso. 33 122 8806 43 7.71 0.1 6.9 8.7 14334 5.89
Gro-Zso 55 149 8853 62 7.65 0.2 9.8 8.04 14623 6.31

Gso-Z0 61 160 10108 85 741 0.2 102 8.12 16456 6.83
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Table 6. The descriptive statistics of the reviewed parameters
Parameter Range Average St::_l::;rd Tl:leef,ti:;ligird Variance Skewness Kurtosis
BOD (mg/L) 182.00 95.1944 8.27483 49.64895 2465.018 0.540 -0.621
COD (mg/L) 525.00 260.8333 22.97405 137.84432 19001.057 0.812 0.088
pH 291 7.7381 0.10263 0.61579 0.379 -1.180 1.859
TSS (mg/L) 225.00 139.8611 10.30258 61.81546 3821.152 -01.460 -0.452
DO (mg/L) 1.80 7.1128 0.09305 0.55830 0.312 0.001 -1.366
Oil (mg/L) 31.20 15.1583 1.33123 7.98736 63.798 1.325 1.209
EC (us/cm) 16930.00 14645.3611 711.08464 4266.50785 1.8207 0.738 0.949
TDS (mg/L) 12997.00 8900.500 509.56956 3057.41735 9347800.83 0.561 0.639
Turbidity (NTU) 12.68 106769 0.54408 3.26449 10.657 0.284 -0.534
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