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Abstract. Phthalates esters are used as plasticizers in industry. They are considered as
environmental pollutants and reproductive toxicity on human. Therefore, it" s necessary to
develop a new method with easier and faster to determine phthalate esters in the complex
samples. Fe304/SiO, core-shell magnetic molecularly imprinted polymer was synthesized by
the Stober process based on tetraethyl orthosilicate (TEOS)/PAES/EtOH system in the
presence of Fe;0,4. The characteristics of Fe;0,@SiO, MIP were examined by Fourier
transform infrared (FT-IR), X-ray diffraction (XRD), Scanning electron microscopy (SEM),
Transmission electron microscopy (TEM), Superconducting quantum interference device
magnetometry (SQUID), Thermogravimetric analysis (TGA) and N, adsorption/desorption
isotherm (BET). The prepared Fez04/SiO; core/shell molecular impeinted polymer (MIP)
was used as adsorbents to extract the phthalate esters from water samples.
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Synthesis of Fe;04/SiO, Core-Shell Magnetic Molecularly Imprinted
Polymer Nanocomposite and the Application in Environmental
Analysis

Hong Shen Hsu®, Yun Yun SUN?, and Youn Yuen SHU*
'Environmental Analysis and Microwave-Enhanced Treatment Laboratory, Chemistry
Department, Kaohsiung Normal University, Kaohsiung 824, Taiwan.
’Department of Fashion and Cosmetology, Tung Fan Design Institute, Kaohsiung 829,
Taiwan.

*Email: shuyy@nknu.edu.tw; http://researcher.nsc.gov.tw/8503378/ch
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extraction.

Abstract. Phthalates esters are used as plasticizers in industry. They are considered as
environmental pollutants and reproductive toxicity on human. Therefore, it’s necessary to
develop a new method with easier and faster to determine phthalate esters in the complex
samples. Fe30,4/SiO, core-shell magnetic molecularly imprinted polymer was synthesized by
the Stober process based on tetraethyl orthosilicate (TEOS)/PAES/EtOH system in the
presence of Fe3O4. The characteristics of FesO,@SiO, MIP were examined by Fourier
transform infrared (FT-IR), X-ray diffraction (XRD), Scanning electron microscopy (SEM),
Transmission electron microscopy (TEM), Superconducting quantum interference device
magnetometry (SQUID), Thermogravimetric analysis (TGA) and N, adsorption/desorption
isotherm (BET). The prepared Fe304/SiO;, core/shell molecular impeinted polymer (MIP)
was used as adsorbents to extract the phthalate esters from water samples.

Introduction

Phthalates esters are primarily used as plasticizers in industry which are a class of
diesters of phthalic acid. The compounds can migrate from plastic products into surrounding
environment including water, air, soil, food and human body. They are considered as
environmental pollutants and reproductive toxicity on human.
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In this study, Fe;0./SiO, core-shell magnetic molecularly imprinted polymer was
synthesized and used as an sorbent to extract phthalates esters from environmental aqueous
samples followed with the liquid chromatography and gas chromatography analyses for the
determination concentrations.

Results and Brief Discussion

Fes0,@SiO; MIP were examined by Fourier transform infrared (FT-IR), X-ray
diffraction (XRD), Scanning electron microscopy (SEM), Transmission electron microscopy
(TEM), Superconducting quantum interference device magnetometry (SQUID),
Thermogravimetric analysis (TGA) and N, adsorption/desorption isotherm (BET). The
prepared Fe;04/SiO; core/shell molecular impeinted polymer (MIP) was used as adsorbents
to extract the phthalate esters from water samples. The factors which might affect the
extraction efficiency, such as type of template, sorbent gram, extraction time, eluting time,
and pH of the sample solution were investigated.
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SQUID profiles of prepared magnetic molecularly imprinted polymer.

BET paramaters.

) . Pore volume
sample Sger(m“/g) Pore size(nm) 3
(cm°/g)
FesO,4 32.78 7.42 0.06



F8304/Si02

100.15 11.40 0.29
MIP

Calibration range and method detection limits.

Phthalates by ¥ Correlation coefficients RSD MDL
esters (ng/mL) 2 n=3 (ng/mL)
BBP 0.1~10 0.9992 8.19 0.04
DBP 0.1~10 0.9985 19.18 0.05
DEHP 0.1~10 0.9997 14.19 0.06
DNOP 0.1~10 0.9993 11.83 0.04
DINP 0.1~10 0.9988 6.61 0.06
DIDP 0.1~10 0.9963 17.44 0.09

Summary

The result shows that the linear range of magnetic molecular imprinted polymer
combine solid-phase extraction (MMIPSPE) is from 0.1~10 pg/mL, correlation coefficients
are up to 0.9963, the method limit of detection(MLD) for 6 phthalates esters are between
0.04~0.09 pg/mL.
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