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Abstract
Textile industry wastewater in additions toxicity for organisms led to changes as decreased of

water transparency and sunlight penetration and increase in chemical oxygen demand.
Therefore, this study was carried out with the aim of removal of cationic red 46 dye from
aqueous solution. For this purpose, the magnetic polymeric composite of graphite oxide
nanoparticles (GO) and magnetic nanoparticles (MNP) in the matrix of polyacrilonitrile fiber
(WPAN) at micro size by electroespining method was prepared. The XRD and SEM tests were
used to determine the polymeric adsorbent characteristics. Magnetic properties of magnetic
nanoparticles and polymeric adsorbent were measured at using vibrating sample magnetometer
(VSM) analysis. Batch adsorption tests were optimized using the L16 orthogonal array of
Taguchi method. The effects of variables including pH, adsorbent dosage, initial dye
concentration and contact time on the dye removal were examined and the most influential
factor in the removal of dye was pH. The adsorption isotherm data were well-fitted to
Freundlich isothermal model (R*= 0.99). Furthermor, adsorption kinetics of the dye followed
pseudo-second-order model. Basic on these results, the polymeric composites was effective
adsorbent for dye removal with efficiency over 96% and with quick separation for dye removal
from aquatic solution.
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Fig. 3. SEM images of magnetic nanoparticles (a), graphite oxide nanoparticles (b), cross section (c) and surface (d)
of polymeric adsorbent
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Table 2. Removal and S/N ratio for each experiment

Factor PRE(%)

Test A B C D C B Mean R SIN
1 20 0.05 5 10 42.30 42.36 42.33 32.53
2 20 0.10 6 30 68.25 68.00 65.12 36.66
3 20 0.15 8 40 78.13 78.90 78.51 37.89
4 20 0.20 11 60 97.80 97.89 97.84 39.81
5 40 0.05 6 40 36.20 36.90 36.55 31.25
6 40 0.10 5 60 38.20 37.25 37.72 31.53
7 40 0.15 11 10 79.70 78.71 79.20 37.97
8 40 0.20 8 30 60.89 58.90 59.89 35.54
9 60 0.05 8 60 44.10 44.80 44.45 32.95
10 60 0.10 11 40 56.37 56.02 56.19 34.99
11 60 0.15 5 30 34.00 3.60 33.80 30.57
12 60 0.20 6 10 36.60 36.80 36.70 31.29
13 80 0.05 11 30 50.28 51.00 50.64 34.08
14 80 0.10 8 10 40.46 40.50 40.48 32.14
15 80 0.15 6 60 38.40 38.80 38.60 31.73
16 80 0.20 5 40 36.96 36.99 36.98 31.35
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Table 4. Langmuir and Freundlich parameters

Langmuir isotherm model

Freundlich isotherm model

qmax(mg/ g) KL(L/ mg) R2 K. f(mg/g) (L /mg)lln M R2
19.80 0.4799 0.95 5.5744 2.175 0.99
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Fig. 6. Langmuir (a) and Freundlich (b) isotherms
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Table 5. Kinetic parameters for adsorption

Pseudo-first-order model

Pseudo-second-order model

K, qe(exp) qc(cal) R’ K, qe(exp) q.(cal) R’
0.1146 6.355 6.279 0.79 0.381 6.355 6.393 0.999
16 1
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Fig. 7. Adsorption kinetics. (a) pseudo-first-order and (b) pseudo-second-order kinetic models

wa oslazul G ples Ol

Sl 8 ool a5 wley (208 s 50l )
S5 i o) S Ll i ) g 311, Gl
hysas s siish Sl OUI shss asle obliae ¢ mid
Wl e S5 Jaa b S5l 5 Cadolsl LS de 3L
Y7 e 5558 615505 o pate 51555, LS5 Bis gl
Sl o smat e S L3 wlinl 550 (2l mlio Ol
ol el oslizal LB 1SS, Ol do e aiz s dols S5
G155 s 3l eslinal U 5 a8losT Lyl s 55 iy
rld o (wils ol sl 0f S 5 a8 sl Sesl
2SS A o 2550

References

A, «Jsl e 4 Jae s gl ) bl o i
RO T RUEt| F 0 PRV IR EON Kv I W L&) V|
min.g/mg 1 Ko 055 43 0 4 Cos s Sl i g5 4350 4
AR NI PP P SR IPRYAYAY
Sl ol Sl by 2823 g e (934 0 4l Je
St 311550, Qien w55 5l 5k Gl Jow 1 ]
Sl oo § 5 5 5 0 e (55 (99 4 o 4

.(Benhamou et al., 2009)

S -¥
3 sl YT Gl (6l ol o Sl L 51 ing sy ol 5o

Arica, M. Y. & Bayramoglu, G. 2007. Biosorption of Reactive Red-120 dye from aqueous solution by native and
modified fungus biomass preparations of Lentinus sajor-caju. Journal of Hazardous Materials, 149, 499-507.

Benhamou, A., Baudu, M., Derriche, Z. & Basly, J.-P. 2009. Aqueous heavy metals removal on amine-
functionalized Si-MCM-41 and Si-MCM-48. Journal of Hazardous Materials, 171, 1001-1008.

Cengiz, S., Tanrikulu, F. & Aksu, S. 2012. An alternative source of adsorbent for the removal of dyes from

textile waters: Posidonia oceanica (L.). Chemical Engineering Journal, 189—190, 32-40.

Journal of Water and Wastewater

NS 5 o dne O

Vol. 30, No. 4,2019 VAN Jlo F o lad Fe oy



dx.doi.org/10.22093/wwj.2018.113405.2585 OhlSan 5 poimy lolS 'y

Chen, A. H., Liu, S. C., Chen, C. Y. & Chen, C. Y. 2008. Comparative adsorption of Cu(Il), Zn(Il), and Pb(II)
ions in aqueous solution on the crosslinked chitosan with epichlorohydrin. Journal of Hazardous Materials,
154, 184-191.

Ding, P., Huang, K. L., Li, G. Y. & Zeng, W. W. 2007. Mechanisms and kinetics of chelating reaction between
novel chitosan derivatives and Zn(Il). Journal of Hazardous Material, 146, 58-64.

El-Aassar, M., Elkady, M., Hassan, H. & Al-Deyab, S. 2015. Synthesis and characterization of surface modified
electrospun poly (acrylonitrile-co-styrene) nanofibers for dye decolorization. Journal of the Taiwan Institue
of Chemical Engineers, 58, 274-282.

El Haddad, M., Slimani, R., Mamouni, R., ElAntri, S. & Lazar, S. 2013. Removal of two textile dyes from
aqueous solutions onto calcined bones. Journal of the Association of Arab Universities for Basic and Applied
Sciences, 14, 51-59.

Forgacs, E., Cserhati, T. & Oros, G. 2004. Removal of synthetic dyes from wastewaters: a review. Environment
International, 30, 953-971.

Fu, F. & Wang, Q. 2011. Removal of heavy metal ions from wastewaters: a review. Journal of Environmental
Management, 92, 407-418.

Iram, M., Guo, C., Guan, Y., Ishfaq, A. & Liu, H. 2010. Adsorption and magnetic removal of neutral red dye
from aqueous solution using Fe;O4 hollow nanospheres. Journal of Hazardous Materials, 181, 1039-1050.
Kaouah, F., Boumaza, S., Berrama, T., Trari, M. & Bendjama, Z. 2013. Preparation and characterization of
activated carbon from wild olive cores (oleaster) by H;PO, for the removal of Basic Red 46. Journal of

Cleaner Production, 54, 296-306.

Karim, A. B., Mounir, B., Hachkar, M., Bakasse, M. & Yaacoubi, A. 2009. Removal of Basic Red 46 dye from
aqueous solution by adsorption onto Moroccan clay. Journal of Hazardous Materials, 168, 304-309.

Khaled, A., El-Nemr, A., El-Sikaily, A. & Abdelwahab, O. 2009. Treatment of artificial textile dye effluent
containing Direct Yellow 12 by orange peel carbon. Desalination, 238, 210-232.

Kyzas, G. Z., Bikiaris, D. N. & Deliyanni, E. A. 2014. Advanced low-swelling chitosan/graphite oxide-based
biosorbents. Materials Letters, 128, 46-49.

Liu, Z., Bai, H. & Sun, D. D. 2011. Facile fabrication of porous chitosan/TiO,/Fe;O4 microspheres with
multifunction for water purifications. New Journal of Chemistry, 35, 137-140.

Miranda, L. D., Bellato, C. R., Fontes, M. P., de Almeida, M. F., Milagres, J. L. & Minim, L. A. 2014.
Preparation and evaluation of hydrotalcite-iron oxide magnetic organocomposite intercalated with surfactants
for cationic methylene blue dye removal. Chemical Engineering Journal, 254, 88-97.

Moradi Dehaghi, S., Rahmanifar, B., Moradi, A. M. & Azar, P. A. 2014. Removal of permethrin pesticide from
water by chitosan—zinc oxide nanoparticles composite as an adsorbent. Journal of Saudi Chemical Society,
18, 348-355.

Oh, N. W., Jegal, J. & Lee, K. H. 2001. Preparation and characterization of nanofiltration composite membranes
using polyacrylonitrile (PAN). I. Preparation and modification of PAN supports. Journal of Applied Polymer
Science, 80, 1854-1862.

Journal of Water and Wastewater ML 5 o dxs

Vol. 30, No. 4,2019 VAA Jlo oFoslad Fe oo

Q



dx.doi.org/10.22093/ww;j.2018.113405.2585 i d K, S gl

AR

Philippova, O., Barabanova, A., Molchanov, V. & Khokhlov, A. 2011. Magnetic polymer beads: recent trends
and developments in synthetic design and applications. European Polymer Journal, 47, 542-559.

Ramirez-Montoya, L. A., Hernandez-Montoya, V. & Montes-Moran, M. A. 2014. Optimizing the preparation of
carbonaceous adsorbents for the selective removal of textile dyes by using Taguchi methodology. Journal of
Analytical and Applied Pyrolysis, 109, 9-20.

Reddy, D. H. K. & Lee, S.-M. 2013. Application of magnetic chitosan composites for the removal of toxic metal
and dyes from aqueous solutions. Advances in Colloid and Interface Science, 201-202, 68-93.

Rozada, F., Otero, M., Garcia, A. I. & Moran, A. 2007. Application in fixed-bed systems of adsorbents obtained
from sewage sludge and discarded tyres. Dyes and Pigments, 72, 47-56.

Saeed, K., Haider, S., Oh, T.-J. & Park, S.-Y. 2008. Preparation of amidoxime-modified polyacrylonitrile (PAN-
oxime) nanofibers and their applications to metal ions adsorption. Journal of Membrane Science, 322, 400-
405.

Sheet, 1., Kabbani, A. & Holail, H. 2014. Removal of heavy metals using nanostructured graphite oxide, silica
nanoparticles and silica/graphite oxide composite. Energy Procedia, 50, 130-138.

Travlou, N. A., Kyzas, G. Z., Lazaridis, N. K. & Deliyanni, E. A. 2013. Functionalization of graphite oxide with
magnetic chitosan for the preparation of a nanocomposite dye adsorbent. Langmuir, 29, 1657-1668.

Yang, X., Shi, Z. & Liu, L. 2015. Adsorption of Sb(Ill) from aqueous solution by QFGO particles in batch and
fixed-bed systems. Chemical Engineering Journal, 260, 444-453.

Journal of Water and Wastewater Mo 5 O dxe O

Vol. 30, No. 4, 2019 VAA Jlo oF o sled Fe oo



