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Abstract

Research Subject: Removal of industrial wastewater especially from textile and dyeing factories
is always important actions to control of pollutions. Using of polymeric adsorbents is an import-
ant method for removal of dyes from industrial wastewater. In this research work, designing and
fabrication of PVA-based adsorbent with proper potential for removal of green malachite from
industrial wastewater has been reported.

Research Approach: For fabrication of adsorbent 4 wt.% PVA was gelled in the present of 10
wt.% glutaraldehyde as cross-linker and punched. The punched hydrogels were porous with freeze
Keywords drying method. For improving the adsorption ability, graphene and TiO, were used. The adsorp-
tion of green malachite with prepare adsorbent was measured timely to determine the optimum

percentage of nanoparticles. In addition, the effect of contact time and the presence of UV on the
adsorption of pollution was investigated. Finally, the adsorption isotherms and thermodynamics

Adsor b?nt study were investigated in different time.

Malachn?e Main Results: The results of adsorption of pollution with PVA/graphene adsorbent in different
Adsor. ption times showed that 0.5 wt.% is the optimum loading of graphene in the PVA matrix. This value was
[Polyvinyl alcohol 3 wt.% for TiO,. The adsorption percentage via optimum adsorbent in dark condition showed that
[Nanoparticles

one minute after addition of adsorbent the adsorption percent increased to 75% indicating the high
capability of the adsorbent in adsorption of tested pollution. The porous structure was confirmed
via SEM image. By comparing the correlation coefficient for Langmuir and Freundlich isotherms
it was found that Freundlich isotherm has better agreement with the findings of the current study.
In other words, adsorption of green malachite with fabricated adsorbent was done multi layered.

The thermodynamics studies showed that due to negative value of Gibbs energy the adsorption
reaction of green malachite with fabricated absorbent is automatically.
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Figure 1 Calibration curve of green malachite

= ot i 53,1085 Sla sy Sy s ke wlifud AT



e 131,S1ISI sk L3l Sl

Sl L 318 G5l by sl ials
05 Sl K oS s Al s Cdr Ol e 55
Ol SalS L (V% 51 VL) VL S5 slads s
5 L e (IS S 0 Sl i
Jjjso_éljfa_ged;j;u):;&_abduez\:g
s as S b SCis el 055 0,0% (o3l
JoB i O 5l dm a8 815 5l s s ;S0 sls
Dlamis ay ol el odalie Gl Ol s 3 g 5

g:,._w‘ S v g);)‘}j 4-«.@,: J_&)J

Ponilind 053930 yIndo (5ilwdings YV

3l g Sl Ol el il e 4
sl STigs o35l B 4 4y st Ll
Sl dse iy sladsy A esli wl O3l s
oy O35 e 2 Y00 5 0 ) el SIss
aslsl 81 S 550 ,0% sl odls a (i
Sl s s ol b o Ol
¥ Sl s mli g Sl S s ) o
03558l 355 eodal loa S 55 bilea a5 4 M

Dyl el Al a p.:;l;: A—Sles olya 450
PR TCHUV PES N WP VR g W S PPN
Dyl pde (-)_:;L:.S ASles Q\)SJ_BUJ_Q: oHls
Ol Jmlie 53 ol Sl Gl g, 5b 0
el Sl D3t sl Ol s

89

e g gl ¥

O31y5 053930 Jldo (gilwaings VY

Slado ;s (313 0,5 550 g Sluds by Lite 4o
(SEF s 055 o 03550 ) Sl i
(5% 50V 0 o o)) s sl Cals o
Sl (3l 0,5+ 3l 5l st s e
Yo o385l da wodis Ol sl (Ye mL) 6351
S5 5 B s el (650 metb b g 4l
355 55 s sdaliie 4S5 Lilan A5 45 Y
Amglie )3 1) e Ol (3L 4 1S (550 %
ol 6315 35 AT s s £l el Ll U
Sl s ol Ol )z 53 Al
ol T gl S i 3 31 8 Slmin VU
335 L 318 s 53 S 0 Sl Olse g
aSsusb an Cul e il aslsl Gl a3 54 0%
Ol +50% amy v,V 51 315 55 Ao s il L
slado s o culasl o158 M% 4 AY 51 Ol
i Ol 318 s 3 0% 5 SVL S5
05 oS ol glade s e g |6
Slmin 5 And oo 55 & ek i 053 Ol Sl 5S
S I 3 S a0l ST e 3 e
DA e ) 5 e 318 Sl VG glads s o
Ol s = ol das e To S 3 Coyld 4L
ST S ks s 3y e i

88 -

87 1

Adsorption

84 1

83 1

82 T T

0.6 0.8 1 1.2

Gr wt. %

O3l b Sl Gl Ol 1S i Y IS

Figure 2 The effect of presence of graphene on the adsorption rate of pollution with adsorbent
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Figure 3 The effect of presence of TiO, nanoparticles on the adsorption rate in the presence and absent of sunlight
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Figure 6 Regression of adsorption of dye with fabricated adsorbent for Longmuir isotherm
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