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1 SLIgEH

1.1 XE5KH

T6 L4011 WA 6T (b 5t 84, th () s SUPRAA0 3 % S 494 i 485 (28w 23 7] L 2 [#) s NEXUS fdf
7 AR e 4T AT 2 R (SR R R A T, SR ED s TEM2100 8 & 4 9835 BT B T BB JEOL, H A 5
STA449C ZEA P A AN (1 e it B 23 ), 7 ) 5 3H-2000 He 26 i AL 38 A% (Micromerities, 35 /) 57407 Bl
SRR G ER T (Lakeshore 24 ) . EED.

ANIKA = (FeCly » 6H,0) . /K LR HI (NaAc) , £ ., /K (NH, « H,0,25%) . B 2,45 it W& 1
(PVP), oK &, B EE, VK TR (HAC) , 3-R N 3k = LI EELE (APTES) L IEREFR U 4.1 (TEOS) , 2,4,6-=
FHRW (2,4,6-TCP) , 2-& KW (2-CP) , 4-F A (4-CP) ,2,4- "5 1 (2,4-CP) , B Jlig (SMD , G Ab-N- T FE i i
([BYPJLCID . Ffil§me (MNZ) , % B (PhOH) . R AL-1-T JE-2- 2 8 BBk s ([ Bmim ][ Br]) . fiff Jiz 1] B 4 185 0z
(SMM) , =& A4 (CS). L 3R 7 2 Sk 43 A 4t
1.2 #MEREENTREESWHH &

1.2.1 M e e 28 A ) i) 5

PAREMEREIE (Fe; O, @ Si0, ) 2y M il £ B3 3R 6 9. 04 4% (Fe, O B il 48 R FHZK RN D FeCly -
6H,0(2.70 g) \NaAc(7.20 @) Fl PVP(2.00 @)l A 70 mL Z — e B S WA EH A 100 mL ke, T
200 CF R M 12 h J5 . FrA3 7= 0K & B Uk, B8 T 24 h B4R B R (Fe, O s SR )5 . 4% Fe, O,
(1.00 @ fMA F] 120 mL J/K Z B2 KRAERT Vog * Vage =5 ¢ D BH O EUS . K TEOS
(2.00 mL)FI NH; « H,O(2.50 mIARIINAFEHL S FE (30 °CL,20 by, &K CBErh Rk, 25T
B E R E Fe, O, @SiO, I % KL WIE 1(a).

1.2.2 WEPEED IS5 Wy i i &

FeCl, + 61,0
200 °C TEOS
NaAc i NI - 1.0 (a)
3 2
AT S 8k il 4%

pvp

0,
2, & G-ICP ;‘) 0 -«,\‘i-(l‘;"@“ o sy Loéi/\
APTES 05 ;‘___0“ =¥ L i i 00\/
TEOS SN o™ o o
30 C, HAc o’ 0T N Tt B R A5 2 5
Rebinding | [Extraction Rebinding Extfcmon
st WS i A

KL 2, 4, 6-TCPREIER T ENIESE 5 WU RO 48 B B w1
Fig. 1 The schematic illustration for the preparation of 2,4, 6-TCP magnetic surface imprinted polymer
FREL 0.50 mmol LR 5rF (2,4,6-TCP) Al 3 mmol HIEESAIR(APTES) F 50 mL Jo/k £ BEH , 58 42 B fif
J&F 30 C/KBEIRF (300 r » min ') 30 min, Z G A Fe; O, @SiO, (0.20 g) MAZEF TEOS(10 mmol),
1.5 mol « L "HYIK LR (0.50 mL) 5l K RA 15 h 5, i =W H K SRk T BE S SR (Vg
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Vew =9+ DIRAWH WA 5 h(30 °C,300 r » min PR+ BEPE S B R I TGK SR E i, &
2560 “C T8 il 75 R 11 2 18 B0 320 2R 5 ) (MM, orep) 5 () BSF o 6 A [) 9 B 10 AR 2 v S 88 I B A 43 F » il 4 AH
B2 4 5 6- = G A B 1 P AR BN R &) (MINTP2,4,6-TCP) . HA £ B i 1(bh) iR,
1.3 BREWAM LI

A3 SIFRIL 10 mg MMIP, g rcp Fl MNIP, 4 s 10p T 39~2 700 mg « L' 2,4,6-TCP K& H 4525 914-CP,
2-CP.2,4-CP,[BYP][CI],MNZ,SM,PhOH,[Bmim][Br],SMM 5§ CS i ZBEE K H . T 30 CH#'E 3 h, Fl
FHE AT DL A3 06 BE T (230 nm) W 5E b 35 VR H AN [ G 400 %) 0 o kR, AR A0 2 X 082 BRF 17 5 8 AR e B 1) 22
(B, TR B Qi) FTEIE B 32 2 45 4 (Qovnnae ) 1 VR B 25 62 FTED S8 AL 7 @ (o = Qe / Qi) 7.
1.4 ZERERDH
1.4.1  SEBRAE &Y 3 Ak 23

VLTS 1 BRI ST A 3 I L S RS S Sy 3 B dh 2 8 e 3 FIRE BV TR TR R A1 B BRI 2 ¢ T
TooK CHEGSO0 mIDFEH 24 hs B0, T 2 mL B0 20 51 A 10 mg MMIP, s rep Fl MNIP,  s1ep » B
3 h A G A3 B I B R SR R OR35S0 3 ] DN S A BT SR MR 2,4, 6-TCP 1Y & 4 5 ) B X6 350
TSR RINELE 3 B S AT AR 5L 56 IR B VR B 4 1.00 mg « L' A1 5.00 mg « L' FFIFSE LR,
1.4.2  SEBRAE o I

SR A B RE SR s RO 63548 (C g column, 4.6 mm X 250 mm,5 pm, Waters, £ E), L 1 mL «
min 'HIHEE K KR (Vi t Vet Ve =75 ¢ 25 ¢ 0.025) RS N S, 230 nm A (35 °C)H.

2 HR5UE

2.1 HIEFHML
2.1.1 AL

Ir B LATEK B TR SBE K (Vg = V=12 1), BEEAE g S 500 1 & A [8) i B3 Al Bk 3R &
Pobr et 45 1.3 74 v A i S IR B SR B AN TR B SR S WX 2.4 6- = SR I 0 IR B A QR EN i I 1
o SR B A TS R 3 Bl R R L LLTE K A S BOAL I R I L A5 B B4 BB AR 2.4, 6-TCP #Y  Ff
AE 7 85 58 » o {ELHL 5 R (2.0 5 AT A Ath P9 b B3CAL I8 50 1 45 090 3R 45 00 B3l 200, W A8 A 2 L 3R T 1 0 JIRC OB TS I
PR Z R TEOK S S e A 5T PRI L AR S R JH JE 7K & A S B L .
2.1.2 RS

[ 72 38 ) (TEOS) 1 5 AN AE U AR 43 F (2,4, 6-TCP) 5 Dy Bl 50k CAPTES) 9 ) 5 11 2t 119 HE 4] 43
BT e 2,1 4,1 6,1 8F 1 ¢ 10, 4% M 1.3 79 v 0 i 285 00 B0 S 36 L 2% 45 i 45 2R 5 0 0T AT IS 4 1) 82 o 1P
BE 5 JLUC, 81 5 B 23 155 T B8 MR LU 1) b S IR AR A AR R LA B W B L S SR AN SR 1 TR,

R1 FRE MMIP; 4 crco T MNIP, 4 orco BI R BT B 2 R ED I A F
Tab.1 Adsorption capacities and imprinting factors of different MMIP, , s1cr and MNIP; 4 ¢.rcp

Y = 2 e 1:2:20 1:4:20 1:6:20 1:8:20 1:10:20 1:6:10 1:6:15 1:6:25
Q2. 4.6-1cp/ (umol « g = 1) 7.6 57.9 78.8 47.3 27.9 6.6 14.4 28.8
Quipz.a.6-rep/ (pmol « g 1) 18.9 39.6 43.3 32.7 45.4 — 5.4 9.0

a 0.4 1.4 1.8 1.4 0.6 — 2.7 3.2

¥4 2.4,6-TCP 5 APTES fl TEOS B9 i i it 2 L s AR F R 1.
1 LR, B BIAR 5  5 D e AR BT i BB A 1S, AR R R4 B 3 R A B 3 2R A ) X AR ARG
Wy A I O A e S RS B IS BRI A R A FE 1 ¢ 6 Y R T A e R B 3 PR 8 B e A 5 T I A O Pl A SR A L A
R T SRR Y RS e 2 1 610,162 15,1:6:20 M 1:6: 25, A LIHH,MHE
TEOS &Y, s R G WX 2,4, 6-TCP 1 W fif 5 S5 14 KT Wi/, 24 3 F i B & iy 12 6 ¢ 20
Ao 58 5 W 1) R o 25 ek B e RS AE 1 62 15 f1 12 6+ 25 B AR R AW BN B+ (2.7 F1 3.2) K
T 1.8 B 275 S8 B L ] i 2R 5 ) 0 A5 Al 4 - 1 W B 2 £ B R AR AN R T S PR L R ke, 2,4, 6-TCP,
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APTES.TEOS WY B LGl 1 ¢ 6 ¢+ 20.
22 HMERENTEEYHHHNRE

R T SR T 3 T B S SR A SOUE TR S 43 N X v A | B R A B3I 3R G W AT A A R B OB
HLBE M (P 2) . PR 2 Ca) AT AR SRRl 45 1 ey O, RGN BRI 40 K 00k 9 — L RE QL7 I L 15 2k S 1y
A1(700~900 nm) H 43 HOME i B RGP 24K (Fe, O, @SiO,) (B 2(b)) 5 20 aeh 15 I BRI B8 45 KU )5+ 7 Fe, O, @
SiO, RMEE T 129 70 nm JERRE W Z 45 B R AHEE R MMIP, , s rep Fl MNIP, 5o (B 2(csd)) o 3% —H
B 1) 2 A TR A W% H bR P 00 W R

RE WM EHY R TR I 45 2R (R 2) B, i TR G2 MIE B MMIP, g rep Al MNP, grep B HE 3R T
H LA TR 5K T Fe, O, @SiO, #4454 T MNIPM. . srcp s MMIP,  gorep 1 FL 32 10 TR 2 5008
JIN B SR R AR AR 43— 1 W B B A S R T MINTP,  gorep » B MMIP,  gorep 2% T H A 55 485 4 53 435 #4) A1 T i
(L7 s T2 485 A P T 0 D B8 SR 5 0 R 1 o 5 2 I D 1.

Si0, slék*}e{(h core

200 nn__

P

70 nm

|

»“@ S 0] T I

200 nm 200 nm

(@)Fe,0,; (h)Fe,0,6510,; () WIP, , i (OMNIP, |

2 REMERUA R G IR BT SO S BT (X 100 000)
Fig.2 SEM and TEM photographs of the carrier and polymers (X100 000)

2 HOEMBESYHNLREREHMSH
Tab.2 Structural parameters of the carrier, MMIP, , ¢1cp and MNIP; 4 61cp

FE i RMA/(m? « g 1) FLAEF /Cem® - g7 1) fL4#2" /nm
Fe; O, @SiO; 0.23 0.001 17.39
MMIPy, 1 6-rcp 9.59 0.070 28.11
MNIPz.4 6-cp 31.33 0.160 20.55

7F :¢ F Brunauer-Emmett-Teller J7 ¥4 ;0 H Barrett-Joyner-Halenda 77 32 ¥ I

3 M HE BTN R G WL AN IS EL AT LA 352k d 7E 590 em AR BEEH B Fe— O MM , 356
B I £ Fes Oy B ;152 ¢ 19 799 em ™ "AE HBE Si— O HIHR S WSl , 78 940 cm ™' A1 1 080 cm ™' Ab £ #Y
Si—O—Si #l Si—O—H 4R sh e, R LR A T RERZ . Fe, O, @SiO, il % 20 s 7EHE L a Al b
A1 413cm A1 560 em AL, EBR H T - IN A = S A RELERY CH, — N AR ) Wl i 5 0L b, FE
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MMIP,, ;s rep FIEL AN 35 BEA 204, 6- = A KB B9 O — H FIAE R 5¢ AR W W e, H MMIP,, gvep
MNIP,, ¢ rep B MCIEE T2 — 250, BE WA AR 73 B Bl 58 4 DR » 3R & 1 il 4 B 2.

i A Y30 3R 55 W00 ) 0 S A T 1 i 58 ) L BE S AR SR T S IR Fe; O Al MMIP, g e B
PR ARE AN 4 B by 4 AT P ) R IO ph e 1 2 ek D T BN IR SR AT LA A IR L Fes O, 1Y
WEMIANE N 75 emu » g ' W MMIP,, 5 rep B RE AT SN 37 emu » g ', AR 0 BE AT BT AR 0 I 1A ] fE 2 7
Fe, O, R HE T IHHAER SiO, MEPIEJZ , (HZE MMIP,.,. rep 5 BE 85 72 S0 8 8 5 09 45 R 554 ff PR 3
Or .

@OMWIP, 80
/ \ 60
1 560 1 413 40 k
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5 w 20
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= e
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Fig.3 The IR spectrum of samples Fig.4 Magnetic curves of I'u;()I and \1\1I[’h,

L4, 6-TCP

T2 S AA 4 5% Fey O, Fe; O, @SiO, \MMIP, , s1cp Fl MNP, o rcp FEAT A iR 5290, Z 22X B A
YImRCEE. R E 5 Al UL, 7 25 °C F] 200 C YL M. Fe, O, fl Fe, O, @ SiO, 8/ F 2% 1 5T & #8125 .
MMIP, ;s rcp FIl MNP,y grep 23 5B 6 26 R 4.5 %6 45125 L 3% T RE SR T 48 b 2K 43 /N 43 90 5 1) 5 e 5
7E 200 °C 3] 640 C {5 Bl N, Fe;O, M Fe, O, @ SiO, B B8 L& /N, 05 R 5.5% F1 7.2%., i
MMIP, ;5 rcp F1 MNTIP, ;s ep U 20 50 H B0 18.3 %0 R 15.8 % A 35 25 o ob Il M o e 8 4k % 1 1 3R 5 )2 T 1R 40
fift LA S5 UL R A WA 200 C AR BAT R A9BSR 1.

2.3 WRK&ERMLE

TE— R H) AR BB W BE (39 ~2 700 mg « L)W 2,4,6-TCP ZBEEW . 40 %A 10 mg
MMIP; ., srcp Fl MNIP, , srcp s T 30 ‘CHERE 3 h J5 , HIEEAMAT UL 4356 50 B 10 7 W B i 5 b 8 9 rh AR AR 43+
OV BE T TT 5 5 W 10 148 A BT 6 (Q.) » 2 T WA BRF 25 Tk it k. bl 181 6 T 2T L A 2 % 1 BT o vk RE Y TR N L B R
JES W) Jo R B A3 0 MIMIIP, s rep AT MNP,y g rep X 2445 6-TCP 114 W2 B 25 1kt AS DI 386 00 A6 8 ok B8 sl e T
S 5 E AN T VR LN s MM, rep XTI 40 119 A 25 0 25 BH B K F MINIP, e » H 05 RO A 25 0 43
40 mg » g 'F114.90 mg + g ' R MMIP, s rcp X B 53+ B A 557 W B PERE 1T MNIP, . 5rep (A
T A R 5 W DR O o o AN

83t Langmuir 7 #2385 (1) # Freundlich 77 #8228 (2) M9 % 58 41 (0 W [ 3t 72 g A7 1L 65

C 1 C

Qc:KI,in+Q7m’ (1)

anC:an—O—iln C., (2)
n

T1,Q. M Q. (mg » g ") 435l k- A fe KWL B 4t 5 C (g« L) Sy W BRSP4 B5F 9 8 v B b ) 199 Jo et vk
s Ko R K W B K

B 22 3 A C R BT LR, MMIP,. o rep Bl MNIP, o qep X 2,4, 6-TCP 190 B 43 5145 4 Langmuir
(R*=0.974 3) fil Freundlich(R*=0.982 4)fA, H%F 2.4.6-TCP M KBS 45 & 4 = /0 4 55.34 mg »
g 'H118.10 mg + g . Langmuir 5B HE HE T A4 L A A0 I R A 5 2 ¥ A0 40 A 1Y L 1T Freundlich 45576 I GA 4
T PR S AE A R 2 B S 0 B AR 0 TR BN RS W A R A L AR R, 2,4, 6-TCP 5P il —OH 5

=z

/|
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APTES By — NH 2 [a] 38 i Ui 55 LA 8 25 45 COLIE 1), A BR LA AR 7 1) o 45 21 B A1k rb ) 3% 4 3RU00 7
SR BB o0 A IR MMIP,, g rep B 3R 522 V1 55 AT 45 40 48 — A 5 S M O AP s, JHE T A5 A RS 00 1) W82 R i T
By F W B, W B R AT A Langmuir LAY 5 110 MNIP, o rop 76 il £ 3 B2 P A BT T2 5, B il 45 44
BT YR A R A2 BN BAT S S M U0 A7 i DR B 7 7T LA Freundlich #5878 73 Br , JEA 4 3 /s
T MMIP, , grcp.

100
40 F = MMIP, ) g rep
® MNI ])24 1, 6-TCP
95
30
- 90F ™
Ry . .
= (a)Fe,0, E 90
85 1 (b)Fe,0,Si0, %
) Q
(C)MN”);, 4, 6-TCP 10
80T @mire,
1 1 1 1 [) 1 1 1 1 1
200 400 600 800 0 500 1 000 1 500 2 000 2 500
t/°C C/(mg g
K5 AT [<l6 WMIP, M/'F”W\”)_,' 4, 6-1C A2, 4, 6-TCPIR W Bk 45 I i 2%
Fig.5 TGA of samples Fig. 6 Adsorption isotherms of 2,4, 6-TCP on MMIP,

2,4,6-TCP

and MNIP,

2,4, 6-TCP

£ 3 MMIP, ;1o F1 MNIP; ; orc0 Xt 2,4,6-TCP BB R M BV & S #
Tab.3 Fitting parameters of MMIP, , ¢.rcp and MNIP; 4 1cp towards 2,4,6-TCP isothermal adsorption model

Langmuir Freundlich
Polymer
Qn/(mgeg 1) K. R? n K R?

MMIP;, 4, 6-Tcp 55.3 0.001 0.974 3 1.47 0.25 0.967 8

MNIP; 4.6 Tcp 18.1 0.002 0.938 8 1.87 0.24 0.982 4
2.4 WM AHZE

B4 xE B bR B 00 0% B P 5 sk
e, b L9 PR 4 LA R e A 12—
BT HEE X — BB, A B FRIR 10 mg o Lo . i
MMIP2.4.6—TCP ﬂ;ﬂ MNIPZ.A.,G—TCP ’ 7][] /\ §IJ
400 mg + L f 2.4.6-TCP §§ Kk 2 2 T
R 4 T 1 2 R S5 0 7 0~ 2T . —
200 min F9 B 8] 0 [l PN, T 480 HG IR A 2% SE

L R B B A il e (L T4
B8 .ZEHT 30 min Z N s MMIP, , srcp
XF 2.,4.,6-TCP Ay W Bfh 25 &t P 34 i 0
20 35 B Ho AR 25 5 /Y 84 % . 7F 100 min
A5 3K B 0 B 5 (10.50 mg + g~ ')
M MNIP,., orcr X 90 1 W B 7E
25 minZe A7 BVIK 2P fER 2L 350 B R H
1T BRI Ty v A R AW L A T R T A R S 4 A SN R TR R A B S BR .

JH Lagergren th—%3) J1# 8 M (In(Q. — Q) =1n Q. —K.0) fil Ho th =R )M (1/Q. =1/Q.+
1/ (K Q) 5 BIHUA MMIP, .o rop W FfF 3l 7 27 il 28700 485 51 2% B0 L 3% 92 56 140 e B ot R A5 4 B — s g 2 4 1Y
(1/Q.=0.088:41.070,R*=0.996 1), MMIP, , srcp XF 2,4 ,6-TCP ££7E Wi 25 0 fh o7 15,

100 150

0 50 200

t/min

7 MMIP2, 4, 6-TCPHIMNIP2, 4, 6-TCPR}2, 4, 6-= 4T AW VR P 5y 772 ith 2%

Fig.7 Adsorption kinetic curves of 2,4, 6-TCP on \‘[\‘HPJ . and \“l\ll’: .
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2.5 I PRI R B

KT HEE MMIP,  gorep Fl MNIP,  gopep B — 38 25 P 02 BE 12 BB BF MMIP. , srep Fl MINTP, e JITA B
2.4,6-TCP.4-CP.2-CP.2,4-CP.[BYP][Cl].MNZ,.SM,PhOH.[ Bmim ][ Br].SMM & CS % 11 F ¥ i (1
CEERWP B R AR AR ETS 4 0 0 A Q.45 R BN (I 8) . MMIP,.,, ¢ 1o XF 2,4 ,6-TCP (i W Fff
(1213 mg » g DR R FHAMIG LY (<3.30 mg » g '), MNIP,., qrep X T2 £ 5T AT H 50K 40 W BE 25
BN 4.00 mg + g R H R AT R

MMIP, ;s rcp Fl MNIP, s rep R G FR T 2,4, 6-TCP 135 £ M W 68 7, 2 3F 4 B3 2R A 9 55 B g
FH B 2 SR A S50 K B AR A B & A 5 A5 B (2,4, 6-TCP . 4-CP.2,4-CP [ Bmim |[ Br JFl CS iy
STV 45 1.3 0 A i A L S 50 K R 43 B S T P e OB R 0 L 25 R LI 9 TR
9 Al FE 2 Fh R Y IAF IR A W MMIP,,, o roo X 2,4,6-TCP A9 R BR R GEW A F] 24.32% . % 489
Bi[Bmim ][ Br],4-CP.2,4-CP #l CS Y £ R FAL5 54 2.13%0.0.00%.2.12% F1 0.10 % . R MMIP,,, 5 rcp
XF 2,4,6-TCP (25 BRACHE & HAb T A9 11,41 £55 110 MNIP,., e XF 5 Flt B ARIE Y A9 L BR RN T
8% IZLE R ULHAEIR B IR R, MMIP,., o rop AR A R HLAE MWL 2,4, 6-TCP, 17 MNIP,., s rep WA BE L 3X
A R T2 BRI 4 HLE SEBRAE Al 43 B o B g

12 1] \“P:, 1, 6-TCP 9 3 I \
!
- \[I)_’,I,UJ‘]’ | \
|
9 H [ (a)

0/(ng+g?h
(o]
AL

U [=% = w2 — [=% (=9 [=% —/ = N =

S 2 5 £ 92 2 2 5 7 2 2 0 5 10 15 20

| [ N Al < = =

< = N = t/min

< e} =

-~ E [==]

o 8 = () RAWIEIR, (b) ZIINIP, | R 1 B,

() ZIIMWIP, | MRS G B3R
P8 WMIP, | ( FINNTP, o AR LR A A W B 75 .
- Adu: . y o . . 1 9 [Bmim] [Br] (1), 4-CP(2), 2, 4-CP (3), 2, 4, 6-TCP (4) HICS (5) (1]
18. Adsorption capacities o 2,4, 6-TCP and IE{T,&%&&K{}L‘%H})’([}” ﬁﬁgﬂq{ﬂlﬁ|g|
\‘1\II)L, . towards substrates i

Fig.9 Chromatograms for the mixture of [Bmim][Br(1),4-CP(2),
2,4-CP (3), 2,4, 6-TCP(4) and CS(5)
2.6 EmERSH
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SEBRAE A 0 B a0 EIE W T HPLC 438 (& 4. 3 4 7T A, 3 P L PRAE fh Rk ih 2,4, 6-TCP, i £ ad fin
FRALBR G s MMIP, o rep XF B RN TESE MY 2.4.6-TCP 1 BR R 43514 21.55% .27.38 % Fl 25.46 %,
PR R 4 i 52
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&4 MMIP2,4,6-TCP Xf LBR#E i H 2.4.6-TCP B KR ZE
Tab.4 The removal rates of MMIP2,4,6-TCP towards 2,4,6-TCP in real samples
FF: Jnprdk/(mg - L1 i/ (mg e LD LR/ 7 HEXT b3 e f 22 RSD/ %
SR - 0.00 — -
1.00 0.78 21.55 3.1
5.00 3.97 20.64 2.0
N — 0.00 - -
1.00 0.77 23.44 2.3
5.00 3.63 27.38 1.9
b d - 0.00 - -
1.00 0.74 25.46 1.2
5.00 3.82 23.62 1.7
Z £ X #
(1] HEW e, SRR RS , o B 5.2, 4, 6- = S0y 43 F B ' K B I 1% 925 i 5 L0 0. 43 T Ak 2 i 98 3R 75, 2016, 44.(12) 1 1828-1833.

(2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

(1o]

[11]

[12]

[13]

[14]

XUE Y F,LIU G Q.GAO M J,et al.Molecularly imprinted photonic crystal hydrogel sensor for detection of 2,4 ,6-Trichlorophenol[ J].
Chinese Journal of Analytical Chemistry,2016.,44(12):1828-1833.

FRIGELL, D ST | 1A% 45 T 575 1 3R 88— VAR I 50 A% BB VR0 A €40 % - o O 3 38 0 000 7 K o 5 S B ) ). 300 A 30k 2 43 F, 2017, 53 (1)«
1276-1280.

CHEN X H,MIN J] Q,WANG Q,et al.LC-MS/MS determination of 5 chlorophenols in water with microextraction of amphiphilic poly-
meric ionic liquid membrane[ J]J.PTCA(PART B:CHEM ANAL),2017,53(11):1276-1280.

SHAMSAYEI M, YAMINI Y, ASIABI H.Evaluation of highly efficient on-line yarn-in-tube solid phase extraction method for ultra-trace
determination of chlorophenols in honey samples[ ] ].Journal of Chromatography A,2018,1569.70-78.

SONG ] X,ZHAO Q.,GUO J,et al. The microbial community responsible for dechlorination and benzene ring opening during anaerobic
degradation of 2,4, 6-trichlorophenol[ J]. The Science of the Total Environment,2019,651:1368-1376.

SRISA-ART M,BOEHLE K E,GEISS B J,et al. Highly sensitive detection of salmonella typhimurium using a colorimetric paper-based
analytical device coupled with immunomagnetic separation[ ] ].Analytica Chemistry.2018,90(1):1035-1043.

ZRULA L EI M, T L AR AL A T R 2 TS Y % MCF-7 40 i 2k [ ] 3R B 4k 2% . 2017, 36(7) : 1433-1439.

QIN H W,YAN B.YOU G H,et al.Electrochemical assessment of cytotoxicity of chlorophenols on MCF-7 cell[ J].Environmental Chem-
istry.2017,36(7) :1433-1439.

ZHU G F,CHENG G H,LU T,et al. An ionic liquid functionalized polymer for simultaneous removal of four phenolic pollutants in real
environmental samples[J].Journal of Hazardous Materials,2019,373:347-358.

MARWANI H M, BAKHSH E M. Selective adsorption of 4-chlorophenol based on silica-ionic liquid composite developed by sol-gel
process[ ] ].Chemical Engineering Journal,2017,326:794-802.

MING W N,WANG X Y.LU W H,et al.Magnetic molecularly imprinted polymers for the fluorescentdetection of trace 173-estradiol in
environmental water Weina[ J |.Sensors and Actuators B: Chemical,2017,238:1309-1315.

GUO H Q,LIU Y.MA W T,et al.Surface molecular imprinting on carbon microspheres for fast and selective adsorption of perfluo-
rooctane sulfonate[ ] ].Journal of Hazardous Materials,2018,348:29-38.

ZHANG L P,TAN X X,HUANG Y P.et al.Floating liquid crystalline molecularly imprinted polymer coated carbon nanotubes for levo-
floxacin delivery[]].European Journal of Pharmaceutics and Biopharmaceutics,2018,127;150-158.

DEIMINIAT B,ROUNAGHI G H,et al.Development of a new electrochemical imprinted sensor based onpoly-pyrrole,sol-gel and multi-
wall carbon nanotubes fordetermination of tramadol[ J].Sensors and Actuators B:Chemical,2017,238:651-659.

ZHAO X Y,.LIU Y Z.ZUQO J J,et al.Rapid and sensitive determination of tartrazine using a molecularly imprinted copolymer modified
carbon electrode( MIP-PmDB/PoPD-GCE)[]J].Journal of Electroanalytical Chemistry,2017,785:90-95.

KATARINA H,ANDREA M,JOZEF C.,et al.Determination of dicoumarol in Melilotus officinalis L..by using molecularly imprinted poly-
mer solid-phase extraction coupled with high performance liquid chromatography[J].Journal of Chromatography A,2018,1539:93-102.
RIS A AE L GF. 2,4, 6- = SRR 43 T B3 SR 5 W 1t o A T B P REDF S L) 1. SN U8 2 B E 4 . 2017, 33(6) :19-22.
ZHANG L F,JIANG Y Q,NIU Y H, et al. Preparation and binding performance of 2, 4, 6-trichlorophenol molecularly imprinted



%54 AHF EF 24,6 A EBHBBIPERAMERS S P EA 63

polymers[ J].Journal of Guizhou Education University,2017,33(6):19-22.

[16] HU Y L.HUANG Z L,LIAO J,et al.Chemical bonding approach for fabrication of hybrid magnetic metal-organic framework-5: high effi-
cient adsorbents for magnetic enrichment of trace analytes[ J]. Analytical Chimistry,2013.85:6885-6893.

[17] ZHU G F.GAO X,WANG X L.et al.Influence of hydrogen bond accepting ability of anions on the adsorption performance of ionic liquid
surface molecularly imprinted polymers[J].Journal of chromatography A,2018,1532:40-49.

[18] ZHU G F.CHENG G H,WANG P Y.et al. Water compatible imprinted polymer prepared in water for selective solid phase extraction and
determination of ciprofloxacin in real samples[]].Talanta,2019,200:307-315.

[197 PMEME , Bl 9 25, 55 0 A 19 X 40 ik I R A 25 T BV S 3R 5 W W BRY Cd®+ ey 8 /e LD DL 3R 846 %%, 2017, 36 (6) : 1213-1225.
XIE B B,LIAO ] B,HU Y,et al.Enhanced adsorption of Cd’>" on ion-imprinted thiol-functionalized polymer by humic acid[ ]J].Environ-
mental Chemistry.2017,36(6):1213-1225.

[20] GUO H Q.XIONG J J,MA W T,et al. Synthesis of molecularly imprinted polymers using acrylamide-cyclodextrin as a co-functional
monomer for specific capturing of tea saponins from defatted cake extract of Camellia oleifera[ J].Journal of Separation Science, 2016,

39(22) :4439-4448.

Preparation of 2,4 ,6-trichlorophenol magnetic surface imprinted
polymer and the application in food samples

Zhu Guifen' ,Cheng Guohao',Li Shiying',Yu Wenna'?*,Yang Zhenguo'*, Wang Peiyun'"*

(1.School of Environment;Key Laboratory for Yellow River and Huai River Water
Environment and Pollution Control, Ministry of Education; Henan Key Laboratory for Environmental pollution Control,

Henan Normal University, Xinxiang 453007, China;2.Zhengzhou sewage purification Co.,Ltd.,Zhengzhou 450001, China)

Abstract: A 2,4,6-trichlorophenol magnetic molecularly imprinted polymer was prepared via sol-gel process using Fe; O,
particles as carrier. The morphologies and structures of the polymers were characterized,and the adsorption properties and selec-
tive recognition characteristics of the polymer for different substrate were investigated. The results showed that the adsorption
process of imprinted polymer towards 2,4, 6-trichlorophenol was fit for Langmuir model,and the maximum adsorption capacity
was 55.34 mg * g '.The adsorption capacity can reach 84 % of total binding amount in 30 min under the optimized conditions.
The adsorption process can be described by pseudo-second-order dynamic model.Compared with the corresponding non-imprin-
ted polymer, the magnetic imprinted polymer exhibited better selective adsorption performance for 2,4, 6-trichlorophenol in
mixed solution.Combined with high performance liquid chromatography.the presented imprinted material can be used for selec-
tive adsorption and determination of 2,4,6-trichlorophenol in cucumber, spinach and apple samples.

Keywords:2,4,6-trichlorophenol; magnetic imprinted polymer;selective adsorption;food samples
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