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Abstract

One of the chemical oxidation method for water and wastewater treatment is to use
potassium ferrate. The aim of this study was to optimize the potassium ferrate
consumption for wastewater treatment in carpet industries using central composite design
and response surface methodology. The samples of this experimental study were
collected from a carpet factory monthly and during two seasons. Measuring of the studied
parameters were carried out based on the standard reference method for experiments in
water and wastewater. To determine the optimized conditions for removing COD, color,
turbidity and TSS by potassium ferrate, the central composite design and response surface
methodology were used. The results showed that two independent variables of pH and
potassium ferrate concentration and their interaction had a significant effect on removing
COD, turbidity, color and TSS variables. The optimum condition for removal of these
four pollutants were 160mg/l for consumption dosage of potassium ferrate and 4.5 for
pH. In such condition the removal percentage of COD, turbidity, color and TSS were
86%, 85%, 84% and 83% respectively. In addition, the results indicated that the quadratic
model has a good fitting to the experimental data. Potassium ferrate is recommended as
an effective compound for reducing COD, color, turbidity and TSS from wastewater
produced in textile industries especially in carpet industries. This process can be applied
as a preliminary treatment and in cases where biological treatment is the main treatment,
it could be used as a supplementary treatment.
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Table 1. Quality features of the wastewater in studied
carpet factory

Parameter Value (X£S.D)
pH 65.5+0.7
Electric conductivity (uS/Cm) 700 + 13
TOC(mg/L) 550+23
COD(mg/L) 2100 + 62
BODs(mg/L) 330£3
Sulfate (mg/L) 400 £ 23
Chloride (mg/L) 250+£23
Nitrate (mg/L as N) 1.2£0.5
TSS(mg/L) 250+ 10
TDS(mg/L) 920 £+ 40
TVS (mg/L) 700 £ 20
Turbidity (NTU) 400+ 10
Alkalinity (mg/L as CaCOs) 22015
Acidity (mg/L as CaCOs) 34+5
Color(TCU) 330
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Tabel 2. Central composite design matrix with two independent variables and with actual values, codified
surfaces and experimental results

Test pH Consumed Removal efficiency (%)
number ferrate(mg/l)
COD Turbidity Color TSS

1 6.5 225 75 74 47 43
2 5 175 85 82.5 87 88
3 3.5 75 75 71 49 44
4 5 175 87 85 88 84
5 5 175 85 84 84 88
6 5 175 85 88 88 87
7 6.5 75 50 53 30 50
8 5 200 83.9 86 89 86
9 5 175 82 81 88.5 89
10 3.5 225 65 69 52 65
11 4.25 175 87 83 80 88
12 5.75 175 82 82 80 80
13 5 100 81.5 82 80 76

WQCJ‘}J@JM‘LTSS}&J‘C)J}.\S‘COD ‘é“\’ﬁfﬁj uﬁJMQhSﬁwngijw@b—\“ d_}.\?

Table 3. Analysis results of variance and efficiency of second grade model for COD, turbidity, color and TSS
removal by potassium ferrate

Response Final equation with codified variables P PLOF R’ Adj.R’ AP SD CV PRESS
COD 85.35+2.49A-5B+7.5AB-13.73A” <0.0001 0.75 0.99 0.98 23 1.55 1.98 37.1
Turbidity 84.68+3.11A+4.56B+5.5AB-12.04B” <0.0001 0.76 0.96 0.94 19 24 3 328
Color 8.78A-2B+6.25AB-10.95A%+28.95B> <0.0001 0.87 0.96 0.94 19 24 3 328
TSS 87.08+5.78A-2.89B-5.75AB-23.68A%-11.68B* <0.0001 0.23 0.99 0.98 27.2 238 3.18 899.5

P:Probability of error; PLOF: Probability of lack of fit; AP: Adequate precision;SD: Standard deviation; CV:Coefficient of variance; PRESS:

Predicted residual error sum of squares
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