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 : صملخلا
 

بذور مسحوق  إلى فحص كفاءة  الدراسة  هذه  الخارجة من مصنع  نبات  تهدف  العادمة  المياه  لمعالجة  والصلب ولإثبات   الورد  الحديد 
الحديد والصلب وتحسين المعايير التشغيلية. باستخدام  مصنع    من  الورد في معالجة العادمة الخارجة  نباتجدوى استخدام مسحوق بذور  

من  1 لتر   / نبات  جم  كعامل    بذور  الرقم    تحكم،الورد  الاستجابة   الهيدروجيني،ودرجة  منهجية سطح  استخدام  تم  الاستقرار،  ووقت 
(RSM،)    لتحسين    إحصائي،وهو تصميم تجريبيCOD  وN-3NH  ن الثقيلة. كان الحد الأقصى  وكفاءة النسبة المئوية لإزالة المعاد

الهيدروجيني    Niو  Cuو  lAو  Mnو  Feو  N-3NHوواللون    CODلإزالة   الرقم  ٪  93.2و٪  72.1و٪  78.1و٪  87.1  8عند 
على  91.7و٪  81.3و٪  97.1و ٪  94.8و )Fe (0.0170)باستثناء    التوالي.٪   ،Mn (0.0021،  وCu (0.0024)،   تحديد تم 

الورد يمكن   بذور نبات(. كشفت نتائج الدراسة أن مسحوق  0.001لتكون ذات دلالة إحصائية )>المحددة    عاملاتالتربيعية للمالنماذج  
 استخدامه كمخثر طبيعي لمعالجة مياه الصرف الصحي الناتجة عن صناعات الحديد والصلب. 

 
Abstract: 

 
In order to ascertain the viability of using rosehip seed powder in wastewater treatment and optimize 

operating parameters, this research aims to examine the effectiveness of rosehip seed powder for iron 

and steel industry wastewater treatment. Using 1 g/l rosehip as a controlling factor, pH, and settling 

time, the Response Surface Methodology (RSM), a statistical experimental design, was used to increase 

the COD, NH3-N, and heavy metals removal percentage efficiencies. At pH 8, the highest percentages 

of COD, color, NH3-N, Fe, Mn, Al, Cu, and Ni were removed, respectively, by 87.1%, 78.1%, 72.1%, 

93.2%, 94.8%, 97.1%, 81.3%, and 91.7%. The quadratic models for the given parameters were found to 

be statistically significant (0.001), with Fe (0.0170), Mn (0.0021), and Cu being the exceptions. 

According to the study's conclusions, rosehip powder can be used to treat wastewater which produced 

by metallurgy of iron as a natural coagulant. 

 
 

Keywords: Industrial Wastewater, Natural Coagulant, Rosehip Seed Powder, Treatment, Removal, 

Heavy Metals 
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1. Introduction 

Water is required for all forms of life, all areas 

of socioeconomic growth, and the preservation 

of healthy ecosystems. It is also used for 

cleaning, agriculture, industry [1], and 

producing wastewater in which the industrial 

revolution and other forms of modernity boost 

wastewater discharge [2]. Moreover, world's 

growing population, high living standards, 

varying consumption styles, and the expansion 

of irrigation systems are reflexively considered 

the other effective key drivers of increased 

worldwide water demand. By 2050, 

approximately 6 billion people will be affected 

by the  lack of safe water due to the increased 

water demand and reduced water supplies in 

addition to the increased water pollution which 

is encountered due to huge population and 

economic expansion [3,4]. 

Inappropriate or poorly treated wastewater, 

which contains contaminants such as suspended 

particles, microbes, nutrients, and toxic 

substances, is hazardous to the environment and 

contributes to several environmental issues 

[5,6]. Furthermore, waterborne infections harm 

public health and are responsible for 

approximately 80% of all illnesses [7,8]. 

Therefore, cleaning and reusing wastewater is 

the most effective technique in combating 

freshwater scarcity and waterborne diseases 

[9,10].  

It is worth mentioning that the result of 

growing industrialization, the creation of 

effluents in many industrial processes have 

created significant environmental problems 

[11,12]. The indiscriminate discharge of these 

effluents can consequently contaminate water 

and soil. Besides, the impacts of abiotic 

ingredients such as water and soil substantially 

influence living beings health [13]. 

Discharged wastewater from iron and steel 

factories contains heavy metal and organic 

chemicals [14]. This highlight that polluted 

wastewater interacts with the environment, 

contraposing both human health and ecosystem 

at risk. Also, non-biodegradable materials such 

as heavy metals can cause cancer [15–18], 

heavy metal pollution is a long-lasting health 

danger to both mankind and environmental 

health, and it can at the same time harm living 

organisms [6,19]. 

Here, various methods have been developed to 

enhance the removal of organic matter 

(expressed as COD) and heavy metals from 

manufacturing effluent. Moreover, physical, 

chemical, and biological remedies, or a mix of 

these processes, are the most significant. 

However, these methods have considerable 

drawbacks, such as being costly, sophisticated, 

time-consuming, and necessitating the hiring of 

professional personnel, resulting in an 

incomplete removal, extreme energy 

consumption, and development of noxious 

sludge [20–30]. Accordingly, physicochemical 

techniques like coagulation-flocculation have 

been shown to reduce contamination and offer 

clean water reuse while remaining simple and 

cost-effective [31,32]. 

Therefore, inorganic, synthetic organic, 

or natural organic coagulants are often used 

[33]. Recent research has emphasized the 

significance of natural coagulants; because they 

can perform coagulation mechanisms such as 

colloidal particle charge neutralization and 

polymer bridging to function as coagulants 

[34–36]. The main advantages of natural 

coagulants are presented in renewability, 

biodegradability, nontoxicity, cost-

effectiveness, less sludge generation, and 

avoiding pH changes in treated water. These 

studies have already proved the effectiveness of 

natural coagulants in wastewater treatment 

applications [37,38]. 

Hence, this treatise objectivizes to 

evaluate and review the utility of rosehip 

powder as a natural-based coagulant for iron 

and steel factory wastewater and its efficiency 

for removal of heavy metals. The ideal 

experimental parameters and the statistical 

relationship between variables and response are 

evaluated for the use of rosehip powder as a 
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plant-based natural coagulant in industrial 

wastewater treatment. 

2. Materials and Methods 

This study was conducted at Karabuk 

University's College of Engineering, the 

Department of Environmental Engineering, in 

an environmental laboratory. Industrial 

wastewater samples were collected from the 

Karabuk iron and steel factory, which is located 

near Karabuk University and has the 

coordinates 41° 11′ N, 32° 38′ E. The collected 

samples were placed in dark brown plastic 

bottles at the discharge point and transported to 

the laboratory in a cool box within one hour of 

collection and used. In the case of the not 

immediate use, the samples were kept at 25°C 

in the dark until use. 

2.1 Preparation of Rosehip Seeds 

Powder 

The rosehip seeds were obtained from a farm 

closed to the Turkish Karabük University. The 

rosehip seeds were washed with distilled water 

to remove suspended impurities and then dried 

at room temperature before being placed in an 

oven for eight (8) hours at 50°C; this was done 

to make it easier to smash the rosehip seeds; by 

using a mortar and pestle. Then, the rosehip 

seeds were crushed to reduce their size. The 

crushed seeds were processed in a (Retsch RS 

200) grinder to generate rosehip seed powder, 

which was utilized as a coagulant in the tests 

(Fig.1). 

 

 

 
Figure 1: rosehip seeds and powder 

 

2.2 Experimental Procedure 

To model the coagulation-flocculation 

process, an orbital shaker (PSU-10i, Latvia) and 

three 0.5 litter beakers were utilized, with the 

impact of rosehip seed powder dose taken into 

account. Each beaker contained 200 ml of 

wastewater sample. The automated controller of 

the shaker equipment was implemented to alter 

the time and speed for rapid and slow mixing. 

In this experiment, rapid and slow mixing was 

running for 5 minutes at 200 rpm and 15 

minutes at 90 rpm, respectively, with one hour 

of settling for further COD, color, NH3-N, and 

heavy metal removal efficiency tests. The 
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sample's initial pH (8) was left uncorrected 

throughout this experiment, and coagulation 

was evaluated based on COD and NH3-N 

elimination efficiency. 

Before the coagulation-flocculation 

process, pH was adjusted by 1M HCl and 1M 

NaOH. The appropriate rosehip powder dose 

from the previous experiment was examined 

regarding the effect of pH (5-10) on removal 

efficiency for the stated parameters. Iron and 

steel wastewater samples were strongly agitated 

previously to coagulation; removal efficiency is 

expressed as bellows: 

            (1) 

where Ci and Cf represent the starting and 

ending values of each parameter 

Table 1 shows the specifications of the iron and 

steel plant effluent utilized in these tests. 

Table 1: “Characteristics of industrial (iron and steel factory) wastewater” 

Industrial wastewater 
parameters 

 Units Results 

pH -- 8 
Color  Pt-Co 865.6 
TSS mg/L 110 
COD mg/L 840.24 
Ammonia-nitrogen NH3-N mg/L 42.8 
Manganese "Mn" mg/L 6.27 
Iron "Fe" mg/L 5.30 
Zinc "Zn" mg/L 5.44 
Aluminium "Al" mg/L 0.38 

Nickel "Ni" mg/L 0.15 

 

2.3 Factorial Design and Optimization  

According to Central Composite Design (CCD) 

and Response Surface Methodology (RSM) for 

statistical design and data analysis, "a 

mathematical and statistical approach for 

determining the optimal process parameter 

values in experimental designs" was used 

[39,40]. Equation (2) depicts the relationship 

and interplay of process input constraints and 

their responses. 

“

 

Where x1, x2, x3,....xk are the variable 

input quantity that may impact the outcome and 

the random error. 

The Design Expert Software generated a 

set of designs in response to the design 

parameters. Besides, the ability of the designs 

to predict higher-order terms varies. The 

quadratic model is only useful for the vast 

majority of designs. The second-order model is 

represented by equation (3). 

ie
k

1j i

k

2j jXiXijβj
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Xjjβ
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 
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++
=

+=

                        

(3) 

In this equation, Y represents the 

outcome, Xi and Xj are the variable quantity, as 

the regression coefficient, k is the numeral of 

components examined and improved in the 

testing, and e is the random error. 

RSM seeks an approximation function 

for anticipating future responses and factor 

values that maximize the response function. 
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The independent variables are assumed to be 

continuous and controlled by low-error trials, 

which is a key assumption. As a result, the 

issue is determining a reasonable 

approximation for the exact functional link 

between the independent variables and the 

response surface [40]. 

The F-test was implemented to confirm 

the statistical implication of the coefficient of 

determination (R2) value, which was termed to 

assess the superiority of the suitable polynomial 

typical. Moreover, the P-value (probability) 

through a 95% confidence limit was used to 

assess model terms. 

CCD and RSM were employed to adjust 

and examine the connection between two 

essential independent variables: (1) rosehip 

powder dose and (2) pH, as illustrated in Table 

2. 

Table 2: INDEPENDENT VARIABLES OF THE 

CCD DESIGN 

Level of Value A: Rosehip seeds 
powder (g) 

B: pH 

-1 1 5 
0 3   7.5 

+1 5 10 

The removal efficiencies of COD, color, 

NH3-N, Mn, Fe, Zn, Al, and Ni in effluent 

wastewater were explored as dependent 

variables (response). The efficiency removal of 

COD and NH3-N was used to assess the 

process's effectiveness. The treatment 

efficiencies for the above constraints were 

demonstrated to assess the process's efficacy. 

Based on the literature [41], each independent 

variable was modified across three levels 

ranging from 1 to +1 at the stated ranges, 

generating a total of 13 trials (=2k+2k5) for the 

two factors (k=2). Table 3 details the 

exponential design matrix of the coagulation 

process.  

Table 3. The volume of rosehip powder and 

pH number for each experiment are 

summarized in the experimental matrix 

 

Run Type Factor 1 A: Rosehip 
dosage  

Factor 2 
B: pH 

  g/L  
SR1 Center 3.00 7.50 
SR2 Fact 5.00 5.00 
SR3 Fact 1.00 10.00 
SR4 Center 3.00 7.50 
SR5 Axial 1.00 7.50 
SR6 Fact 1.00 5.00 
SR7 Center 3.00 7.50 
SR8 Axial 3.00 5.00 
SR9 Center 3.00 7.50 

SR10 Center 3.00 7.50 
SR11 Fact 5.00 10.00 
SR12 Axial 5.00 7.50 
SR13 Axial 3.00 10.00 



Factorial Design and Optimization of Rosehip Seed Powder as a Natural Coagulant for 

Industrial Wastewater 
 

53 

 

3. Results and Discussion 

3.1 Scanning Electron Microscopy 

(SEM) Characterization of 

Rosehip Seed Powder  
Before and after coagulation, the rosehip seed 

powder morphological surface structure was 

tested and showed a shortened crystalline brick-

shaped assembly, shown in Fig 2a. The 

structure performed as an addon point for 

suspended elements and cations [42,43]. As 

shown in Fig 2b, the coagulant combined the 

elements, resulting in larger floccules that 

dropped easily. Consequently, rosehip seed 

powder SEM imaging one study discovered 

that bridging might remain in charge of the 

powder's superior coagulation properties 

[42,44,45]. 

 

A) b) 

  
 

Figure 2: Microscopic image (2 µm) for rosehip seeds powder (a) before (b) after the coagulation 

process observed by scanning electron microscopy 

 

3.2 Fourier Transformed Infrared 

(FTIR) Analysis  

The same IR was constructed via FTIR to extra 

inspect existence of the major possible efficient 

groups in crushed rosehip seeds, as shown in 

Fig. 3. The FTIR investigation was acceptable 

for shortening and perhaps accenting the key 

purposeful groups. The band's range was 

preferred to examine the IR spectra formed for 

rosehip seeds powder for its efficient clusters 

could emphasize through the limit of 

wavelength points. The existence of durable 

amine salts (N-H), which are implicated in the 

particle linking throughout the coagulation 

method and could boost ammonia and organics 

removal efficiency from polluted water, might 

explain the observed highest in the 3000-2500 

cm-1 region. 

In other words, the highest among 1750-

1650 cm-1 demonstrates the C-N connection, 

whilst the one between (1650-1550) cm-1 

confirms a prime amine N-H or the aromatic 

C=C. The green ultimate ranging 1300-1250 

cm-1 corresponds to an aromatic ester C-O 

pledge, whilst the one ranging 1200-1000 cm-1 

corresponds to an N-H aliphatic amine [45,46]. 
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Figure 3: Rosehip seed powder Fourier transformed infrared (FTIR) spectroscopy curve. 

 

Table 4: Overview of an experimental matrix for wastewater coagulation utilizing rosehip seed 

powder. 
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Zn
 

A
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  g/L  % % % % % % % % 
1 Center 3.00 7.50 80.6 72 66 88 89 91 74 87 
2 Fact 5.00 5.00 77 69 62 84 85 89 72 84 
3 Fact 1.00 10.00 85 74 69 92 91 93 78 89 
4 Center 3.00 7.50 80.6 72 66 88 89 91 74 87 
5 Axial 1.00 7.50 87 78 71 92 94 96 81 91 
6 Fact 1.00 5.00 84 76 69 90 92 94 79 89 
7 Center 3.00 7.50 80.6 72 66 88 89 91 74 87 
8 Axial 3.00 5.00 78 68 60 84 83 86 69 83 
9 Center 3.00 7.50 80.6 72 66 88 89 91 74 87 

10 Center 3.00 7.50 80.6 72 66 88 89 91 74 87 
11 Fact 5.00 10.00 76 67 58 77 82 80 64 73 
12 Axial 5.00 7.50 76 68 61 82 84 87 70 82 
13 Axial 3.00 10.00 77 66 60 83 83 84 71 82 
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Adding rosehip seed powder to the wastewater 

solution in various amounts changed the testing 

conditions. Consequently, the removal results 

varied from 76.0-85.0 % for COD, 66.0-78.0 % 

for color, 58.0-71.0 % for NH3-N, and 77.0-

92.0 % for Mn. The Fe removal ratio is 82.0 % 

to 94.0 %, the Zn removal ratio is 80.0 % to 

96.0 %, the Al removal ratio is 64.0 % to 81.0 

%, and the Ni removal ratio is 73.0 % to 91.0 

%. According to the findings, rosehip seeds 

powder has a high efficacy in removing COD 

and Zn throughout the processing procedure, 

while the treatment rate in NH3-N was 

acceptable; this was attributed to the 

cohesiveness of these elements' molecules, 

which resulted in less removal effectiveness, as 

illustrated in Table 4. 

3.3 Variance Investigation 

The regression parameters of the projected 

response area exponential models and 

additional statistical parameters for ANOVA 

for COD, color, NH3-N, Mn, Fe, Zn, Al, and 

Ni, are shown in Table 5. According to the 

table underneath, all models were weighty and 

significant at the 5% sureness limit based on 

the P rate. The R2 (coefficients of 

determination) principles discovered in this 

study were for (COD, color, NH3-N, Mn, Fe, 

Zn, Al, and Ni). R2 values are as follows: 0.96, 

0.92, 0.92, 0.96, 0.91, 0.95, 0.93, and 0.92. 

Which is more than 0.80 to fit the model fully; 

a value of R2 near to one implies that the 

expected and calculated outcomes correspond 

well. Typical terms were excluded from the 

study (they were irrelevant), and despite their 

minor effect, six quadratic models were shown 

in Table 6. 

Table 5:  ANOVA (Analysis of Variance) for parameter removal 

C
O

D
 R

em
o

val (%
) 

Source Sum of 
Squares 

DF Mean 
Square 

F 
Value 

Prob > F Remarks 

Model 138.73 5 27.75 30.47 0.0001 significant 
A 121.50 1 121.50 133.42 < 0.0001  
B 0.17 1 0.17 0.18 0.6816  
A2 10.12 1 10.12 11.11 0.0125  
B2 12.02 1 12.02 13.20 0.0084  
AB 1.00 1 1.00 1.10 0.3295  
Residual 6.37 7 0.91    
Pure Error 0.000 4 0.000    
Cor Total 145.11 12     
Std. Dev. 0.95 R2 0.9561    
Mean 80.23 Adj R2 0.9247    
C.V. 1.19 Pred R2  0.6233    

C
o

lo
r 

re
m

o
va

l (
%

) Source Sum of 
Squares 

DF Mean 
Square 

F 
Value 

Prob > F Remarks 

Model 138.86 5 27.77 16.98 0.0009 significant 
A 96.00 1 96.00 58.70 0.0001  
B 6.00 1 6.00 3.67 0.0970  
A2 19.98 1 19.98 12.22 0.0101  
B2 30.27 1 30.27 18.51 0.0036  
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AB 0.000 1 0.000 0.000 1.0000  
Residual 11.45 7 1.64    
Pure Error 0.000 4 0.000    
Cor Total 150.31 12     
Std. Dev. 1.28 R2 0.9238    
Mean 71.23 Adj R2 0.8694    
C.V. 1.80 Pred R2 0.4137    

N
H

3
-N

 rem
o

val (%
) 

 Sum of  Mean F   
Source Squares DF Square Value Prob > F Remarks 
Model 179.44 5 35.89 16.07 0.0010 significant 
A 130.67 1 130.67 58.51 0.0001  
B 2.67 1 2.67 1.19 0.3107  
A2 13.03 1 13.03 5.84 0.0464  
B2 40.46 1 40.46 18.12 0.0038  
AB 4.00 1 4.00 1.79 0.2226  
Residual 15.63 7 2.23    
Lack of Fit 15.63 3 5.21    
Pure Error 0.000 4 0.000    
Cor Total 195.08 12     
Std. Dev. 1.49 R2 0.9199    
Mean 64.62 Adj R2 0.8626    
C.V. 2.31 Pred R2 0.4251    

M
n

 r
e

m
o

va
l (

%
) 

Source Sum of 
Squares 

DF Mean 
Square 

F 
Value 

Prob > F Remarks 

Model 211.11 5 42.22 36.41 < 0.0001 significant 
A 160.17 1 160.17 138.11 < 0.0001  
B 6.00 1 6.00 5.17 0.0571  
A2 0.89 1 0.89 0.77 0.4090  
B2 23.73 1 23.73 20.46 0.0027  
AB 20.25 1 20.25 17.46 0.0041  
Residual 8.12 7 1.16    
Pure Error 0.000 4 0.000    
Cor Total 219.23 12     
Std. Dev. 1.08 R2 0.9630    
Mean 86.46 Adj R2 0.9365    
C.V. 1.25 Pred R2 0.7348    

Fe
 r

em
o

va
l (

%
) 

Source Sum of 
Squares 

DF Mean 
Square 

F 
Value 

Prob > F Remarks 

Model 158.44 5 31.69 13.34 0.0018 significant 
A 112.67 1 112.67 47.42 0.0002  
B 2.67 1 2.67 1.12 0.3246  
A2 13.03 1 13.03 5.49 0.0517  
B2 40.46 1 40.46 17.03 0.0044  



Factorial Design and Optimization of Rosehip Seed Powder as a Natural Coagulant for 

Industrial Wastewater 
 

57 

 

AB 1.00 1 1.00 0.42 0.5372  
Residual 16.63 7 2.38    
Pure Error 0.000 4 0.000    
Cor Total 175.08 12     
Std. Dev. 1.54 R2 0.9050    
Mean 87.62 Adj  R2 0.8371    
C.V. 1.76 Pred R2 0.3012    

Zn
 r

em
o

va
l (

%
) 

Source Sum of 
Squares 

DF Mean 
Square 

F 
Value 

Prob > F Remarks 

Model 213.78 5 42.76 26.14 0.0002 significant 
A 121.50 1 121.50 74.29 < 0.0001  
B 24.00 1 24.00 14.67 0.0065  
A2 13.24 1 13.24 8.10 0.0248  
B2 51.31 1 51.31 31.38 0.0008  
AB 16.00 1 16.00 9.78 0.0167  
Residual 11.45 7 1.64    
Pure Error 0.000 4 0.000    
Cor Total 225.23 12     
Std. Dev. 1.28 R2 0.9492    
Mean 89.54 Adj R2 0.9129    
C.V. 1.43 Pred R2 0.6087    

A
l r

em
o

va
l (

%
) 

Source Sum of 
Squares 

DF Mean 
Square 

F 
Value 

Prob > F Remarks 

Model 222.80 5 44.56 19.16 0.0006 significant 
A 170.67 1 170.67 73.39 < 0.0001  
B 8.17 1 8.17 3.51 0.1031  
A2 15.19 1 15.19 6.53 0.0378  
B2 27.50 1 27.50 11.82 0.0109  
AB 12.25 1 12.25 5.27 0.0554  
Residual 16.28 7 2.33    
Pure Error 0.000 4 0.000    
Cor Total 239.08 12     
Std. Dev. 1.52 R2 0.9319    
Mean 73.38 Adj  R2 0.8833    
C.V. 2.08 Pred R2 0.3365    

N
i r

em
o

va
l (

%
) Source Sum of 

Squares 
DF Mean 

Square 
F 
Value 

Prob > F Remarks 

Model 234.00 5 46.80 15.66 0.0011 significant 
A 150.00 1 150.00 50.19 0.0002  
B 24.00 1 24.00 8.03 0.0253  
A2 1.59 1 1.59 0.53 0.4895  
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B2 29.02 1 29.02 9.71 0.0169  
AB 30.25 1 30.25 10.12 0.0155  
Residual 20.92 7 2.99    
Pure Error 12.80 4 3.20    
Cor Total 254.92 12     
Std. Dev. 1.73 R2 0.9179    
Mean 84.92 Adj R2 0.8593    
C.V. 2.04 Pred R2 0.6105    

 

3.4 Treatment Efficiency 

The chosen model is shown to contest the 

current scheme using Design Expert 6.0.7 

software by generating emblematic defense 

plots for definitive diagnoses and residues. 

Probability plots created with the Design 

Expert 6.0.7 software were used to analyze the 

models. Figure 4 shows the probability plots of 

the standardized residues for COD, color, NH3-

N, Mn, Fe, Zn, Al and Ni. As a result, some 

models' responses to the data can be considered 

to be continuously distributed. 

As illustrated in Fig. 5, the Design 

Expert 6.0.7 database was utilized to examine 

the interacting connections among independent 

components and the responses of various 

replicas which demonstrating that the powdered 

rosehip powder is 1 g/L. The pH is 9.0, and the 

percentages of COD, color, and NH3-N removal 

were 85%, 74%, and 69%, correspondingly. 

The elimination percentages for Mn, Fe, Zn, Al, 

and Ni were 90.9%, 91.9%, 93%, 79%, and 

89%, respectively. According to these response 

charts, the quantity of treatment required is 

dictated by the amounts of these constituents in 

the wastewater and the experimental conditions 

(pH level). 
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Figure 4: Normal probability plots for a (COD, color, and NH3-N, Mn, Fe, Zn, Al, and Ni) 

removals.  
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Figure 5: Response surface Plots for a (COD, color, and NH3-N, Mn, Fe, Zn, Al, and Ni) removals 

3.5 Optimization Operational 

Conditions 

The Design Expert 6.0.7 tool was used to 

obtain the optimum value for dealing with 

COD, color, NH3-N, Mn, Fe, Zn, Al, and Ni 

wastewater. Consequently, the experimental 

circumstances for each case (pH concentration 

and crushed rosehip dosage) were computed. 

The answers were discovered to be the ideal 

limits for attaining the greatest treatment value. 

Besides, individual preferences are aggregated 

into a single value, which the computer then 

attempts optimization with a referee to the 

response objective. As a result, the perfect 

working settings and per cent removal 

effectiveness, as shown in Table 6, were 

determined. 

     Based on ideal working circumstances, it is 

expected to remove 87.1%, 78.1%, 72.1%, 

93.2%, 94.8%, 97.1%, 81.3%, and 91.7% of 

COD, color, NH3-N, Mn, Fe, Zn, Al, and Ni 

(rosehip powder 1g, pH 8). Testing was done in 

the laboratory to check the validity of the ideal 

outcomes, and the experiment results matched 

the predicted response value. 

Table 6: OPTIMAL RESPONSE RESULTS FROM MODEL PREDICTION AND LABORATORY. 
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4 Conclusion 

The effective removal of COD, color, TSS, 

NH3-N, Mn, Fe, Zn, Al and Ni by rosehip seed 

powder showed great potential as a natural 

plant-based coagulant in iron fabrication and 

steel mill processing. The experiment showed 

powerful coagulation properties of Shoshana. 

FTIR analysis also revealed the presence of 

multiple functional groups involved in the 

coagulation process. At 1g/l, the rosehip seed 

powder eliminated a large proportion of COD, 

color, NH3-N, Fe, Mn, Al, Cu, and Ni from 

effluent at pH 8, with percentages of 87.1%, 

78.1%, 72.1%, 93.2%, 94.8%, 97.1%, 81.3%, 

and 91.7%, respectively.  

Due to the rosehip seed powder's 

organic structure, the pH of the wastewater 

discharge remained constant following its 

addition. Consequently, no pH adjustment was 

done throughout the treatment when rosehip 

seed powder was used as a coagulant. 
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