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Abstract

Dye content of the textile industry wastewater has either chemical structure resistant against
the purification processes such as physical, chemical and biological treatment methods or low
removal efficiency. Thus, alternative methods must be used in order to remove the organic
compounds of these effluents. In the present study we used bismuth oxide nanoparticles to
remove the organic compounds from effluents of Ardabil Textile Factory. in the present study in
order to use nanoparticle technology to remove organic compounds, firstly sol-gel method was
used to synthesize the bismuth oxide nanoparticles, which were examined using XRD, FESEM
and DRS techniques. Then, the nanoparticles were examined for their sonocatalytic and
photocatalytic activities in the process of removing the organic compounds from the effluents of
Ardabil Textile Factory. Results showed that compounds such as n-Decane, n-Dodecane, n-
tetradecane and Hexadecane accounted for up to 70% of the abundance of chemical compounds.
In the nanoparticle-free sample subject to ultrasonic waves, the removal rate of the chemical
compounds including n-Decane, n-Dodecane, n-Tetradecane and Hexadecane was as low as
2.86%, 6.25%, 8.33% and 25%, respectively. In contrast, in the sample containing nanoparticles
subject to ultrasonic waves the removal rate for n-Decane and n-Dodecane was as high as
92.14% and 95.13%, respectively, for n-Tetradecane and Hexadecane was over 99%. In the
sample subject to UV and in the presence of bismuth oxide nanoparticles, n-Decane and n-
Dodecane was removed by 92.82% and 93.75%, respectively, whereas n-Tetradecane and
Hexadecane was removed by over 99%. results revealed that US without nanoparticles had a
little efficiency in removing the organic compounds. Whereas, both the US/Bi,0; and UV/Bi,0;
processes had a removal efficiency of over 90%. Thus, adding nanoparticles of Bi,O; to the
effluents can make a substantial contribution to the removal of organic compounds from the
textile industry effluents.

Keywords: Wastewater Treatment, Textile Wastewater, Photocatalyst, Sonocatalyst, Bi,O;,
Sol-gel Method.
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Table 1. Organic compounds identified in wastewater by GC-MS

Hexadecane n-tetradecane
Nonane 5-methyl-nonane
n-Decane 1-ethyl-3-methyl-cyclopentane

9,12-octadecadienoic acid

dimethyl-Hexane-2,4

n-Dodecane 3-methyl-cyclopentane

3-methyle-nonane 1-chloro-nonane
1-Butene-3-ethoxy

3-methyl Octane 1-hexyi-3-methyl-syclopentane
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Table 2. Abundance of the organic compounds identified in the first sample before removal

Row frz(;;f;:;?(g';, ) c(():nl;;I(llllil;ﬂs Structural formula
1 48.95 n-Decane /\/\/\/\/
2 16.18 n-Dodecane SN NN NN
3 5.04 n-tetradecane /\/\/\/\/\/\/
4 1.79 Hexadecane P N N N

(UV/B1,05) 481 & sy D3 U LUV sl 130 o w50 s st glolid oland SLS 5 Sl 5T Jsur

Table 3. Percentage frequency of chemical compounds of the wastewater sample exposed to ultraviolet with Bi,O;

nanopartical
Row frI;(elflc:Iilct;g’Z) cgﬁ;ﬁ;ﬂs Structural formula
1 9.32 n-Decane NN NS
2 3.06 n-Dodecane NN NN
3 0.92 n-tetradecane NN NN NN
4 = Hexadecane VN N 2 Y g

Jld sles S0 (1asly 51 s sad a )5 Sl s
35dn Joas oS50
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Table 4. Photocatalistic removal percentage of chemical
compounds in wastewater with Bi,O; nanopartical

. Photocatalistic removal
Chemical compound

percentage (%)
n-Decane 92.82
n-Dodecane 93.75
n-Tetradecane More than99
Hexadecane More than99
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Table 5. Abundance of the compounds identified in the sample subject to ultrasonic waves

Percentage Chemical
frequency (%) compounds

1 53.11 n-Decane NN NN
2 17.39 n-Dodecane NN NN

3 5.66 n-tetradecane /\/\/\/\/\/\/

Row Structural formula

4 1.50 Hexadecane NN NN NSNS
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Table 6. Sonocatalistic removal percentage of chemical compounds in wastewater without nanoparticals

Removal percentage with

Chemical compounds ultrasound waves(%)

n-Decane 2.86
n-Dodecane 6.25
n-Tetradecane 8.33
Hexadecane 25
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Table 7. Percentage frequency of chemical compounds of the wastewater sample exposed to ultrasound with Bi,O5
nanoparticle

Percentage Chemical
frequency(%) compounds

1 9.39 n-Decane PN N\
2 1.75 n-Dodecane N N S

3 0.19 n-tetradecane /\/\/\/\/\/\/

Row Structural formula

4 - Hexadecane P N N N NP N\
Abundance TIC: 6.D\datams
6.]82
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Fig. 8. GC-MS chromatogram of the wastewater sample exposed to ultrasound with Bi,O3 nanoparticle
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n-Tetradecane more than 99

Hexadecane more than 99
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