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Mobility of silver nanoparticles (AgNPs) and oxidative degradation of
endocrine disrupting chemicals by saturated column experiments
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ABSTRACT

We applied column experiments to investigate the environmental fate and transport of silver nanoparticles(AgNPs) in
fully saturated conditions of porous media. These column experiments were performed to emphasize oxidation method
with H,0O, concentration and acidic conditions. The mobility of AgNPs was decreased with the increasing ionic strength
that the surface charge of AgNPs(zeta potential) was neutralized with the presence of positive ions of Na*. Additionally,
it was also affected due to that not only more increased aggregated size of AgNPs and surface charge of quartz sand.
The decreased breakthrough curves(BTCs) of bisphenol-A(BPA) and 17a-ethynylestradiol(EE2) were removed approximately
35.3 and 40%. This is due to that endocrine disrupting chemicals(EDCs) were removed with the release of OH- radicals
by the fenton-like mechanisms from acidic and fenton-like reagent presenting. This results considered that higher input
AgNPs with acidic conditions is proved to realistic in-situ oxidation method. Overall, it should be emphasized that a
set of column experiments employed with adjusting pH and H,O, concentration in proved to be effective method having
potential ability of in-situ degradation for removing organic contaminants such as BPA and EE2.
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3t = 5212 Sigma-Aldrich Co. (St. Louis, MO, USA)
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Table 1. Chemical and Physical properties of compounds
Compound Log Water Melting Chemical
name Category Mol. Wt. Kow pKa solubility point Structure
, Industrial . . CHa ,
Bisphenol A |\~ 1| 2283 gmol 3.2 9.6a 120 mg/L 158 C o~ ML Von cﬂa
hinyl heti L)
17a-ethiny Synthetic |56 41 gimol  3.67 104b | 113 mglL 183 C O
estradiol estrogen Qa )
HO'
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Fig. 1. A schemetic diagram of Column experiment.
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AgNPs9] =% = UV-vis spectrophotometerS A}-&-5}
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2 U0 quartz sandZ #3591 th quartz sand= 70C
FeEollA Az 3 0.5 g A FAE Ao} 5% HNOsof| &
o] ZttulE A% (microwave digestion system, aurora,

transform 680, Canada)Z AF8-5}0] AgNPsE ZaWic.
23 §-9-2 filter paper (Whatman No.2, England)& A}
£510] quartz sand= 72 3 [CP-MS (Agilent 7700, USA)
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= nanoparticle-2 A7 & HPLC (Agilent 1260 Infinity,
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Table 2. Operating conditions of HPLC for analysis

Contents HPLC conditions
Column Eclipse XDS-C18
Column Temperature 30 C
Mobile phase Methanol : water = 7 : 3
Detector DAD, UV lamp
Wavelength 280, 310 nm
Flow rate 1 mL/min
Run time 7 min
Injection volume 20 pl
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AgNPs©| A-50| Phase 1~2 GL7ko| A AN 27| 5%
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Fig. 2. (a) Breakthrough curves of AgNPs with H,O, and L.S.
(b) BPA concentration.
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Fig. 3. (@) Breakthrough curves of AgNPs with H,O,, I.S. and
NOM (b) BPA concentration.
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Flt} Phase 3o|A 2|t} fE5=7F A5 275 =9
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Fig. 4. (a) Breakthrough curves of AgNPs with H,O, and I.S.

(b) EE2 concentration.
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Fig. 5. (a) Breakthrough curves of AgNPs with H,O,, I.S. and
NOM (b) EE2 concentration.
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Table 3. AgNPs size(nm) analysis(DLS)

Experiment condition sk poiipatil phase 1 phase 2 phase 3
(mV) avg.(nm) Stedv. avg.(nm) Stedv. avg.(nm) Stedv.
Ag + BPA -30.3 = 0 120.23 15.77 119.90 3.49 - -
Ag + BPA -41.3 = 0.15 - - - - 331.28 35.28
(LS.=50 mM)
Ag + BPA + NOM -38.6 = 0.2 121.77 2.88 122.52 3.17
Ag + BPA + NOM -42.3 = 2.53 - - - - 358.68 29.99
(LS. = 50 mM)
Ag + EE2 -25.7 = 0.68 174.43 5.90 162.63 10.46 - -
Ag + BE2 -37.5 = 3.32 - - - - 303.05 3.85
(.S.=50 mM)
Ag + EE2 + NOM -40.2 = 0.89 165.65 4.62 170.94 4.33 - -
Ag + EE2 + NOM -42 *= 1.58 - - - - 312.02 7.85
(LS. = 50 mM)

o A= 300~360 nme] A7) EEZZ oF 2u8f o]AF I
717F 7 Ae 2RI 4= SArk (Table 3).
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