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3- Deoxyribonucleic acid
4- Monoanionic

5 -Pka=-log Ka

6- Dianionic

7- Isosbestic
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1- Non-biodegradable
2- Chemical Oxygen Demand
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L. L-arginine-functionalized Fe;O, nanoparticles
2. Bacillus amyloliquefaciens biofilm

* -Pseudo-first-order rate equation

*- Pseudo second order
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2 _Multi-layer adsorption or non-uniform distribution heterogeneous surface

3. Uniform distribution or heterogeneous surface



Yy

WAF 5l /) 05Leitl A ol /(5395 Slge aloxo

o 090 gedll 9 slo)d (93 S9d pgd 4z > 4l e
Cowd 4y (nd cupd polie @ azg by <85 M8
S Joe b ools mls a5 w05 jateie sdsl
aslllas 5,0 bl glls (R% = +/29-F) a0 4y
5 EINS el SVobee aliwgar Jols g 55
W O o polie @ azgi bog 0l )y Sl
D> hug K, Cdz a5 Wo 5 esie okl Cawd
sl oSl b sy ond Somle ot 1 1T Ly
S sl L ol sl (PATE-NS)
5 i ¥ ole; Gae 4 dxg b ooyls (RZ = -/34Y)
223 o slas (AYF) ool Cows s i cd b laie
2al5 4 36 50 b (PATE-NS) Cils a5

il Blo 1) Jg9,S 909 e S5, cale

S 5 A%
A 9 23 033l (o) 2 (Ao (el ) Sus
e J939,5 5090 S5y iz ablp Caz Lulid o8
(PATE-N5) Ll ol o3y o sloslne
ol adBo ¥ 5l aw ol cdalie a5 45T les
5 wibee Vo S eyl L a5 Casl o
WS o B 1) ok Glaal 4 Hal Soop el ol
(oo oy oJslme PH alez I iz slo il
5 5 ey 590 (PATE-NB) Cils luie
Sade PH =0/ polie jo K, Li> anci lade
Ssn g gl dea p o) e ) (PATE-NS) Ll
ool Cews 4y 0,25 loesls ol Jol> aids ¥ ;)
ol azpo agye Jol alisee (St o Joe b

ilises GLodly bhuwg )y Bis duglio Y Jguz

e b L Lot
- oisds colr i cbile T e
(mgg™) ooles
el Jlb 005 1 Ve
, o J959,5 909 2 Ve AV f-mglL . [f-]
W) 40,90
Y-
J55des Sl e VY y-.mgL™ - [f0]
48,85
) ) ) ¥o
Locesl] 05 ] 159 vomgL™ [¢5]
»r2 O -
PEIER
'l o Sk, e J939 5 909 2 #IV o-mgL™ a3 A [fY]
Y - —\~mgdm'3
o Jlus "l el o] Veolq- . 59, T [£A]
(PATE- il 1 . .
N5) e J959,5 909 ANIYE vsmgL aads Y e oyl

L. Ziziphus nummularia
2. Charcoal




ol g ol 1 Sl (s 5t od &b o1 155 5T iy sy o (slaplono 31 5, i i

References:

1- C.M. Kao, , M.S. Chou, W.L. Fang, ,
B.W Liu, B.R. Huang, Regulating colored
textile wastewater by 3/31 wavelength
admi methods in Taiwan, Chemosphere 44
1055-1063 (2001).

2- G. Crini, Non-conventional low-cost
adsorbents for dye removal: a review
, Bioresour. Technol. 97 1061-1085(2005).

3- M.M. Haque, M. Muneer, TiO2-
mediated photocatalytic degradation of a
textile dye derivative, bromothymol blue,
in agueous suspensions, Dyes Pigments 75
443-448 (2007).

4- W. Somasiri, , X. Li, W. Ruan, C. Jian,
“Evaluation of the efficacy of up-flow
anaerobic sludge blanket reactor in
removal of color and reduction of COD in
real textile wastewater”, Bioresource

Technology, 99(9)  3692-3699(2007).

5- D. Wouter, O. Cliona, R.H. Freda, M.P.
Helena, “Anaerobic treatment of textile
effluents: a review”, J. Chem. Technol.
Biotechnol., 73 (6) 323-335(1998).

6- A. Alinsafi, M. Khermis, M.N. Ponsa,
Electro-coagulation of reactive textile dyes
and  textile  wastewater.  Chemical
Engineering and Processing, 44 461-470
(2005).

7- U. Kurt, O. Apaydid, M. Talha Gonullu,
Reduction of COD in wastewater from an
organized tannery industrial region by
Electro-Fenton process.Hazardous
materials, (1- 2) 33-40(2007).

8- N. Bellakhal, M. Dachraoui, M. Oturan,
Degredation of tartrazine in water by
electro-fenton process. de la Société
Chimique de Tunisie ,8 223-228(2006).

9- M.A. Oturan, I. Sires, S. Perocheau,
Sonoelectro-Fenton process: A  novel

hybrid technique for the destruction of
organic pollutants in water.
Electroanalytical chemistry, 624 (1-2) 329-
322 (2008).

10- A. Ventura, G. Jacquet, A. Bermond,
V. Camel, Electrochemical generation of
the Fenton's reagent: application to
atrazine degradation. Water research,
36(14) 3517-3522 (2002).

11- Z. Bouberka, A. Khenifi., F. Sekrane,
N. Bettahar, Z. Derriche., “Adsorption of
Direct Red 2 on bentonite modified by
cetyltrimethylammonium bromide”,
Chemical Engineering Journal, 136 (2-3)
295-30 (2008).

12- M. Robert, C. Sanjeev, “Adsorption
and biological decolourisation of azo dye
reactive red 2 in semicontinuous anaerobic
reactors”, Process Biochemistry., 40 (2)

699-705(2005).

5, Bis (bl o gy (S (B8 Y
ol Alme udgi ey 5 o)l S Lol Jsle
=Y amao ¥ o leds 033l 0,50 ¢ e Gl jes ologhy

A 5wl e

14- E.R. Trotman, Dyeing and chemical
technology of textile fibres, 6th ed.,
Charles Griffin and Company Ltd, London,
149 (1984).

15- D. Diamond, K.T. Lau, S. Brady, J.
Cleary, Talanta, Integration of analytical
measurements and wireless
communications--current issues and future
strategies, 75 606-612 (2008).

16- T.H. Kim, C. Park, J. Yang, S. Kim,
Comparison of disperse and reactive dye
removals by chemical coagulation and
Fenton oxidation, J. Hazard. Mater. 112
95-103 (2004).

17- Z. Shen, W. Wang, J. Jia, J. Ye, X.
Feng, A. Peng, Degradation of dye
solution by an activated carbon fiber


https://www.sciencedirect.com/science/article/pii/S0143720806002683
https://www.sciencedirect.com/science/article/pii/S0143720806002683
https://www.sciencedirect.com/science/article/pii/S0143720806002683
https://www.sciencedirect.com/science/article/pii/S0143720806002683

Yo

WAF 5l /) 05Leitl A ol /(5395 Slge aloxo

electrode electrolysis, J. Hazard. Mater. 84
107-116 (2001).

18- S. Chatterjee, M.W. Lee, S.H. Woo,
adsorption of congo red by chitosan
hydrogel beads impregnated with carbon
nanotubes, Bioresour. Technol. 101 1800-
1806 (2010).

19- M. Ghaedi, A. Hassanzadeh, S. Nasiri
Kokhdan, Multiwalled Carbon Nanotubes
as Adsorbents for the Kinetic and
Equilibrium Study of the Removal of
Alizarin Red S and Morin, J. Chem. Eng.
Data 56 2511-2520 (2011).

20- M. Ghaedi, S. Ramazani, M. Roosta,
Gold nanoparticle loaded activated carbon
as novel adsorbent for the removal of
Congo red, Indian J. Sci. Technol. 4 1208-
1217 (2011).

21- F.A. Pavan, S.L.P. Dias, E.C. Lima,
E.V. Benvenutti, Removal of Congo red
from aqueous solution by
anilinepropylsilica xerogel, Dyes Pigments
76 64-69 (2008).

22- E. Demirbas, M. Kobya, M.T. Sulak,
Adsorption kinetics of a basic dye from
aqueous solutions onto apricot stone
activated carbon, Bioresour. Technol. 99
5368-5373 (2008).

23- B.H. Hameed, A.L. Ahmad, K.N.A.
Latiff, “Adsorption of basic dye
(methylene blue) onto activated carbon

prepared from rattan sawdust”, Dyes and
Pigments, 75 (1) 143-149 (2007).

24- A. Dalvand, R. Nabizadeh, M. R.
Ganjali, M. Khoobi, S. Nazmara, A. H.
Mahvi, Modeling of Reactive Blue 19 azo
dye removal from colored textile
wastewater using L-arginine-
functionalized Fe;04 nanoparticles:
Optimization, reusability, kinetic and
equilibrium studies, Journal of Magnetism

and Magnetic Materials 404 179-189
(2016).

25- J. Tian, P. Tian, H .Pang, G. Ning, R.
F. Bogale, H. Cheng, S. Shen, Fabrication
synthesis of porous Al,O3 hollow
microspheres and its superior adsorption
performance for organic dye, Microporous
and Mesoporous Materials 223 27-34
(2016).

26- F. Liu, H. Zou, J. Hu, H. Liu, J. Peng,
Y. Chen, F. Lu, Y. Huo, Fast removal of
methylene blue from aqueous solution
using porous soy protein isolate based
composite beads, Chemical Engineering
Journal 287 410418 (2016).

27- P. Sun, C.Hui, S. Wang, L. Wan, X.
Zhang, Y. Zhao, Bacillus
amyloliquefaciens biofilm as a novel
biosorbent for the removal of crystal violet
from solution, Colloids and Surfaces B:
Biointerfaces, 139 164-170(2016).

28- M. A. Zare, M. Emadi, R. Karimi
haghighi, M. S. Moaddeli, and M. Edalati.,
The Study of Kinetic and Biosorption of
Pb lon by Rice Husk from Wastewater.
Journal of Physical Chemistry and
Electrochemistry. 2 49-55 (2013).

29- S. Vafakhah, M. E. Bahrololoom, R.
Bazargan Lari and M. Saeedikhani,
Studying the Adsorption Behavior of
Copper (I1) lons from Industrial Waste
Water Solutions Using Corncob

Particales, J. New Materials, 4, 35-45
(2013).

30- M. Soylak, Y.E. Unsal, E. Yilmaz, M.
Tuzen, Determination of rhodamine B in
soft drink, waste water and lipstick
samples after solid phase extraction, Food
Chem. Toxicol. 49 1796-1799 (2011).

31- M. Soylak, Y.E. Unsal, M. Tuzen,
Spectrophotometric determination of trace
levels of allura red in water samples after
separation and preconcentration, Food


http://52.172.159.94/index.php/indjst/article/view/30160
http://52.172.159.94/index.php/indjst/article/view/30160
http://52.172.159.94/index.php/indjst/article/view/30160
http://www.sciencedirect.com/science/article/pii/S0143720806003275
http://www.sciencedirect.com/science/article/pii/S0143720806003275
http://www.sciencedirect.com/science/article/pii/S0143720806003275
http://www.sciencedirect.com/science/article/pii/S0960852407009534
http://www.sciencedirect.com/science/article/pii/S0960852407009534
http://www.sciencedirect.com/science/article/pii/S0960852407009534
http://www.sciencedirect.com/science/article/pii/S0278691511001785
http://www.sciencedirect.com/science/article/pii/S0278691511001785
http://www.sciencedirect.com/science/article/pii/S0278691511001785
http://www.sciencedirect.com/science/article/pii/S0278691511000573
http://www.sciencedirect.com/science/article/pii/S0278691511000573
http://www.sciencedirect.com/science/article/pii/S0278691511000573

i a3 ol 51 Sl (s 52 0b 9l LT 15 5T Ly asgd T (o glono 31 5, i s

Chem. Toxicol. 49 1183-1187 (2011).

32- S. Lagergren, Zur Theorie der
sogenannten Adsorption geloster Stoffe
[On the theory of so-called adsorption of
solutes], K. Sven. Vetenskapsakad. Handl.
24 1-39.

33- Y. S. Ho, G. McKay, Kinetic models
for the sorption of dye from aqueous
solution by wood, Process Saf. Environ.
Prot. 76 (1998) 183-191 (1898).

34- Y. S. Ho, G. McKay, Batch Lead (II)
Removal from Aqueous Solution by Peat:
Equilibrium an d Kinetic, Trans. J. Chem.
E. 77 165 (1999).

35- I. Langmuir, Adsorption of gases on
plain surfaces of glass mica platinum. J.
Am.Chem. Soc. (1918) 40: 136-403.

36- H. M. F. Freundlich, Over the
adsorption in  solution. J. Phys.
Chem..57: 385-470 (1906).

37- , K. K. H. Choy, G. McKay, and J. F.
Porter. Sorption of acid dyes from effluents
using activated carbon. Resour. Conserv.
Recycl 27: 57-71 (1999).

38- , C. Aharoni, and M. Ungarish.
Kinetics of activated chemisorption. Part 2.
Theoretical models. Journal of the
Chemical Society Faraday Transactions.
73: 456 (1977).

39- Metcalf & Eddy, Inc., “Wastewater
Engineering  treatment and  reuse”,
McGraw-Hill Higher Education, U.S.A
2003.

40- M .Ghaedi, H. Khajesharifi, A. H.
Yadkuri, M. Roosta, R. Sahraei, A.
Daneshfar, Cadmium hydroxide nanowire
loaded on activated carbon as efficient
adsorbent for removal of Bromocresol
Green, Spectrochimica Acta Part A 86 62—
68 (2012).

41- A. Shokrollahi, A. Alizadeh, Z.
Malekhosseini, and M. Ranjbar, Removal
of Bromocresol Green fromAqueous
Solution via Adsorption on Ziziphus
nummularia as a New, Natural, and Low-
Cost Adsorbent: Kinetic and
Thermodynamic  Study of Removal
Process, J. Chem. Eng. Data, 56 (10),
3738-3746 , 2011.

42- M. Ghaedi, H. Khajesharifia, A.
Hemmati Yadkuri, M. Roosta, R. Sahrael,
A. Daneshfarb, Cadmium

hydroxide nanowire loaded on activated
carbon as efficient adsorbent for removal
of Bromocresol Green, Spectrochimica
Acta Part A 86 ,62-68(2012).

43- A. Shukla, Y.H. Zhang, P. Dubey, J.L.
Margrave, S.S. Shukla, “The role of
sawdust in the removal of unwanted
materials from water”, Journal of
Hazardous Materials, 95 (1-2): 137-152
(2002).

44- M. Ozacar, |.A. Sengil, “Adsorption of
metal complex dyes from aqueous solution
by pine sawdust"”, Bioresource
Technology, 96 (7): 791-795 (2005).

45- S. Koner, B. Kumar Saha, R. Kumar,
A. Adak, Adsorption Kinetics and
Mechanism of Methyl Orange Dye On
Modified Silica Gel Factory Waste, Int. J.
Curr. Res. 33, 128-133 (2011).

46- R. Rabia, M. Tarig, A. Jamil, S.
Muhammad, S. Umer, Z. Waheed, A.
Furgan, Removal of Alizarin Red S (Dye)
from Aqueous Media by using Alumina as
an Adsorbent, J. Chem. Soc. Pak. 33, 228-
232 (2011).



Yy

WAF 5l /) 05Leitl A ol /(5395 Slge aloxo

47- A. Shokrollahi, Z. Alizadeh, M.
Malekhosseini, Ranjbar, Removal of
Bromocresol Green from  Aqueous
Solution via Adsorption on Ziziphus
nummularia as a New, Natural, and Low-
Cost Adsorbent: Kinetic and
Thermodynamic  Study of Removal
Process, J. Chem. Eng. Data 56 , 3738—
3746 (2011).

48- K.H. Choy, G. McKay, J.F. Porter,
Sorption of acid dyes from effluents using
activated carbon, Resour. Conserv. Recycl.
27 , 57-71(1999).



ol g ol 1 Sl (s 5t od &b o1 155 5T iy sy o (slaplono 31 5, i

YA




