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The green synthesis method is a safe, environmentally friendly and
economical method since it does not contain harmful and toxic

8

compounds Iin terms of inputs and products and is made with =
single-step renewable raw materials. The polyphenol in herbal ém"
extracts Is a strong antioxidant and has the potential to react with E?: !
metal solutions and form nanoparticles. The most important aspect g 2
of polyphenol for nanoparticle synthesis is that it is both a green Z ol
reducing agent and prevents particles from aggregating without The figure above shows (1) the resin before XAD 7HP using, (2) |
using an additional stabilizer. Olive mill wastewater is a very the resin holding the polyphenol after adsorption and (3) the resin 0
suitable wastewater for this study with its rich polyphenol content. released the polyphenol back after desorption. o1 oo oo
o : The synthesized °
50 symheaicpiliwas  panepartcle wes
adjusted using _ FRecod 153 FOMM2) pHR8 2009

size was measured
with the 'Zetasizer,
Nano-ZS90' device.
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A Pristine XAD 7HP resin

¢ POLYPHENOL 0 1N NaoH and
REMOVAL FROM .I " 0.1N HCI.

OMW WITH XAD 7HP
(ADSORPTION)
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WASTEWATER 2
TREATMENT POLYPHENOL -
WITH USING RECOVERY FROM Fe (DlM)J’rOMW 2 The Synthesis was 4 The SynthESiZEd
NZVI XAD 7HP RESIN was adjusted so performed at 500 nanoparticle was
_ (DESORPTION) that the total rpm for the taken into the
volume was 30 specified zeta cell and its
NANOSCALE ZERO 71 mL and p'HCEd Synthesis time. Zeta thential
VALENT (NZVI) 'RONJ \ ( q\‘ in the beaker. \.ﬂura?1 n’llleasured
N\ ' with the same
DU ERE =Y L % instrument.

a4 o Results&Discussions

In this study, adsorption and desorption are used for recovery of

90

polyphenols. In the trials, XAD 7HP resin was preferred over w0 o
FPX66 resin due to its recovery efficiency and ease of application. 2o s
Iron nanoparticle synthesis was carried out by varying the reaction 60 oo
pH, time and Iron/OMW (olive mill wastewater) volumetric ratio. S 50
The zeta potential and size/size distribution of the synthesized 5|40 | ©
particles were compared. We propose that the recovery and use of =
polyphenols from olive mill effluent can contribute to the circular ” , - ‘ s
economy by harnessing a stream known as waste into a valuable . el o P G S ey
P roduct. 0 2 4 6 8 10 12 ' : "
MASS PERCENT
Materials&Methods o
TPC (TOTAL PHENOL CONTENT) MEASUREMENT 80 4
50
5 mL of daily The new sample S o 4
prepared Folin— prepared after 1 z -
Ciocalteau reagent hour is taken to 3| 30
(10%) is added to the UV 2l 0 | ™
the sample and measurement
waited for 8 minutes cell 10
: - ’ 0 2 4 6 8 10 12 AccV SpotMagn Det WD j————— 200 um Acc\V ;spptMagln;-_-'péfwpb'}-n—‘;-—g gt SIPE MR ;
Mass Percent 100KV 30 250x SE 106 '7*‘\1‘(').0'kv;333g;2'0909?<1 SE 106 ‘, | G ey atasiy WRIE
/ As a result of the experiments, it is possible to say that the following ___Iron Nanoparticles Synthesized with Recovered Polyphenol
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results have been achieved for nanoparticle synthesis.

1 mL is taken 2 4 mL of saturated Absorbance , o , _
from the solution of Na=COs was 1) When evaluated in terms of synthesis time, smaller sized iron
diluted OMW (7.5%) were measured at : : : i -
e added and waited 765 nm using nanoparticles were obtained | with  20-minute _syntheS|s
for 1 hour a UV-visible compared to 60-minute synthesis. The measured size of the
Spectrophoto particles synthesized at the same concentration and pH in the 4
UV-2450, UV-Visible synthesis time of 60 minutes were higher. 9 55 e S
SDE%tmEﬂT[t}Dz”&Eter' NS o A {3 x”‘.@ Yy~ &« o *!A\ “SﬁMagﬁ %
. . . . . . 10_Z'k;,§°t¥0%%%x£; %[?,'_—{ 5'""\‘!’* : ~MOOKY 30 2000);; -~ SE'0;
= |t was filtered through AP40 Fe OMW pH |Time (min)| Minimum Size (nm) \. s g I
(0.7 um pore size) filter. ) 1 3 20 38.08
: ° > S Conclusion
Adsorption Process For Removal Of Polyphenol from 2) When iron nanoparticles synthes_.ize_d at 4, 6 and 8 pH fat the . . ’
OMW same concentration and synthesis time were examined, it was = \I/r\;atshgbzt;rc\l/ﬁ dav?/hlggrtehisee”rﬁlcgr?tlybpha?slsrgﬁr\]frri:ilgdust(eezlnf/)vvaﬂ
— observed that iron nanoparticles synthesized at high pH were Nereased compared (6 OpMW y
. "~ = OMW volume was= After 3 hours, the more stable, therefore, the measured zeta potential values were P '
; wore R taken as 30 mL. resin was washed greater than 25 mV In absolute value. As a result, it was 5 In line with all the results. considering both the zeta potential
AL i\ once with the observed that nanoparticles synthesized at high pH were more ' maacurement  and the’ Sive/size gmeasurement pof the
g SHOURS = Resin volume was sample and once stable and away from the tendency to aggregate. . . . .
A . . nanoparticle; the nanoparticle synthesized with 2/1 (Fe/OMW)
taken as 10% (3 with ultrapure : : . .
0) water, centrifuged Fe OMW pH Time (min) Average Zeta (mV) at 8 pH In 20 minutes;
’ 2 1 4 20 4.48
at 6000 rpm for 5 _
. 2 1 6 20 -3.122 v' Smaller nanoparticles (<100 nm)
" 1 hour and '3 minutes and 2 1 8 20 -57.08 v' Higher zeta potential than 25mV in absolute value
hours samples separated. d P
was taken for TPC 3) In the synthesis experiments, when the iron volume was higher
measurement. than the OMW volume, smaller nanoparticles were obtained at References
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