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Supporting Information

Figure S1: EDX analysis of iron oxide (FO) (A), and  iron zinc oxide (FZO) (B).

FO 

FZO 

Element  Weight 
%

O K 60.72

Fe K 39.28

Element  Weight 
%

O K 9.75

Fe K 84.16

Zn K 6.09

A

B

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2024



S2

Figure S2: DLS analysis of iron oxide (FO) (A), and  iron zinc oxide (FZO) (B).
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Figure S3: Zeta potential analysis of iron oxide (FO) (A), and  iron zinc oxide (FZO) 
(B).

Table S1: The effect of pH upon %COD reduction at different dosage (1.5 g/L, 3 g/L, 
4.5 g/L) of nanoparticles.
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Table S2: The effect of nanomaterials dosage (1.5, 3, 4.5 g/L) upon %COD reduction 
at pH 6.

pH  (6)
Dose (g/L) Samples

COD (ppm) Removal %
Blank 4,732

FO 4,118 12.97
FZO 3,986 21.131.5 
FVO 3,448 27.14

Blank 4,732
FO 3,497 26.10

FZO 3,047 35.613 
FVO 2,736 42.18

Blank 4,732
FO 3,719 19.70

FZO 3,270 30.894.5 
FVO 3,816 19.35

Table S3: The effect of temperatures (25 ⁰C,  30⁰C, 40⁰C, 50⁰C and 60 ⁰C) upon %COD 
reduction at dose (3 g/L) of nanomaterials
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Table S4: The effect of different commercial products upon %COD reduction at doses 
(1.5, 3.0, 4.5, 100.0, 200.0, 300 g/L)

Materials Substance (RedOxy) Substance (Oxy)

Dosage (g/L) Removal % Removal %

Blank 4,732

1.5 0 0

3.0 0 0

4.5 0 0

100.0 15.17 0

200.0 22.66 0

300.0 22.12 0
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Table S5: The components of oilfield water 

Analysis unit Results Analysis unit Results Constituents unit Results Constituents unit Results

13.2 % organic
TDS 30655 TSS HCl%

86.7 % inorganic
Lithium 0.41 Fluoride 53.77

Salinity 28723 Density 1.01139 Sodium 10480.2 Chloride 17407.86

Alkalinity 417.8 SP Gr 1.01239 Ammonium 169.12 Bromide 195.98

Total hardness 2327.5 PH

(mg/l)

6 Potassium 179.92 Nitrate 97.45

DO 3.68 Conductivity (mohs/cm) 4.6 x 10-2 Magnesium 229.7 Nitrite Nil

BOD 346.4 Resistivity (ohm-m) 0.2174 Calcium 553.29 Phosphate Nil

TSS 65.34 COD 4732 Strontium 13.28 Sulfate 703.38

Total  BTX 11.209
Toluene

3.429 Barium 2.71 Hydroxide Nil

Benzene 5.22
Xylenes

0.55 Iron 29.9 Carbonate Nil

Ethyl Benzene
0.63

p, m-xylene

(mg/l)

1.38 Cupper

(mg/l)

0.06 Bicarbonate

(mg/l)

509.55

Oil Content

(mg/l)

15.5
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Figure S4: The ICSD of compounds existed in FO nanomaterials

Figure S5: The ICSD of compounds existed in FZO nanomaterials



S8

Figure S6: The ICSD of compounds existed in FZO nanomaterials


