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The Selective Solid Phase Extraction Studies on 2,4-Nitrophenol with
the Adsorbent Based on Molecular Imprinting Polymer
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o 5 E2A19] YA+ Z7]E 100-140 meshz FU3}
St} MIPSHdolE template(2,4-dinitrophenol)Z Ttk
Alget 78 3%E 2 mmol2 ARE-ElL, functional
monomerz  AldrichA}2] 4-vinylpyridine(4VP)(95%) 8
mmol# methacrylic acid0MMAA) 8 mmole, 77t &
Aol ARESIAL cross-linking reagent®  AldrichAF2]
ethylene glycol dimethacrylate(EGDMA)(98%) 40
mmolZ, initiatorZ AldrichA}2] 2,2'-azobisisobutyro-
nitrile(ATBN)(99%), —12] % porogen®.% J.TBakerr}
9] HPLC-grade acetonitrile 10mL# TolueneS 7}
7} ARg-sEAT

PeHE e oS ok

1) Vialell porogen 12 mLel| template(2,4-DNP :
0.380 2)°} monomer(4-VP : 0.685 mL)Z {3 &
Rl L=

2) ¢ WVialel cross-linking reagent(EGDMA
7.698 mL)®} initiator(AIBN : 0.149 95 Y& % %
3 AE7|2 1087 E3fsic)

3) Viatie] 0,5 AAst7] flste] 107 &<t N,
bubblingA| AT},

4) 9] vialZ 60°ColA] 18A17-a<t iz kg 218y
E=2

3d 3 Sieve shakerol* 100-140 meshZ YAI=
712 AW&7 methanol?} acetic acid®] H]E€©] 9:1
VA & Qboll 241]7F o] BASI templates
AAANZILE, o] FHL template’t HAE0] A 2
wj7}A] WHEEITh 1 3 Acetone?} methanolS- AR&-3}
o] soxhletdX 2 2447+ 2 A3},

72+ WP O 2 monomer®} porogens ZFzZt MAAS}
Toluene® 2 w733t A3t} Ztzke] MIP2] 2439l
a4l Table 1o A=]stict.
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XAD-4= AcetoneS AR&3l] Soxhletdx| = 244)7F
ZHASL Methanole- ARE-31o] 244)7H8 2 A A]81
t}. XAD-4 % MIPZ Sieve shakeroll4] 100-140
meshP AR AEste] 7% o & F2A1e] S48 o
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dimethylphenol 28] 2,4,6 trichlorophenols A3}
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H MIPE ARgstaler &+ F3A9 ¢
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E AgoAE HPLC system©Z BIO RADALE]
Model 2800 HPLC Pump®} VarianA}2] Prostar-320
UVAHE7|E ARSIt A8 FY4A= Rheodyne
71251 Injector (20 pL loop)S AME3sllom, #& 7]
ZAZE 987712 Autochro Data Module (soft
were : Autochro-2000)2 AR&-311t}.

48 colunm®E+ Phenomenex 250 x 4.60 mm
(4 p Hydro-RP, 80A)S ARESIL, ©]5732] degass-
ingg 38 EverseikoAle] Gastorr 152 series on-
line degassors ARE-3}31

21 AE #x= MilliporeAte] AEL, 223 %
71+ Cole-ParmerAle] Model 08893-212- AFE-3FATE
SPE colunm® 2 2x50 mm PEEK (poly ether
ether ketone)s ARSI S2HA|e] 248 7] 30
colunm %% #S Upchurch scientificA}e] titanium
frit(2 pm pore size)o2 Elo} FEAS THAIZTH
HPLC Pump$} UV-DetectorAlololl 23 A3ttt
gk A A7E AAEeh] 918 thdet meshe]
US.A. standard testing sieveS 2t W S. Tyler
A}e] RX-86 sieve shakers AM&-3F3it}.

Tabl 1. The composition of polymer used in this experiment.

Polymers Template Monomer Porogen Cross-linking Initiator
MIP 1 2,4-DNP MAA ACN EGDMA AIBN
MIP 2 2,4-DNP 4-VP Toluene EGDMA AIBN
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Table 3. Kd values, recoveries and reproducibilities of
XAD resin toward phenols.

. _ Concentration Recovery
24,6 trichlorophenolol] thafiAl 71 =& F2E B (20 mg/L) Kd (%) %RSD
o o=, MIPe] 3-5-3b templatee] s =& 4NP 398 89.34 228
SRS Hof, MIPS] A1 7Fsdol 5313t 2,4-DNP 3.84 89.66 4.36
EHRS 100% methanole AME3IO M o] olu) 2,4-DCP 2.60 92.75 6.36
Fom FoiFol WAL o) W f&e 03 my  2ADMDL 05 80 i
min® ek A FEHAAAN 23 AHS a9 ik . : :
Table 2. Kd values, recoveries and reproducibilities of molecular imprinted polymers toward phenols.
concentration MIP1 MIP2
(20 mg/L) Kd Recovery (%) %RSD Kd Recovery (%) %RSD
4-NP 6.63 83.40 4.08 7.25 82.13 6.08
2,4-DNP 10.72 75.67 4.55 11.13 7497 4.32
2,4-DCP 5.29 86.28 7.02 6.70 83.26 7.97
2,4-DMP 6.15 84.41 3.01 7.10 82.45 4.04
2,4,6-TCP 8.13 80.39 8.30 8.84 79.04 3.53
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Fig. 1. Chromatogram of spiked phenolic compounds (20 mg L) after solid phase extraction with MIP1. Mobile phase
: methanol / water = 60 : 40, Detection : 280nm. Peak ID : 1: 4-nitrophenol 2: 2,4-dinitrophenol 3: 2,4-
dimethylphenol, 4: 2,4-dichlorophenol, 5: 2,4,6-trichlorophenol.
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