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Technology and application progress of thermosensitive
molecularly imprinted polymer
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LI Wan-jie, LIU Xu-guang
(College of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The preparation principle and application of thermosensitive molecularly imprinted polymer are

introduced. The application prospects of thermosensitive molecularly imprinted polymer in the future are proposed as

well.

Key words: molecularly imprinting; thermosenstive; polymer; application

41T BNl B AR ( molecular imprinting technique,
MIT) & — 4 HARER S 00 M | B R 45 18 e 7
S0 PESE 2 R 2 RE O — IR Y 4 B AR BOR
Polyakov S57F 1931 4E 5 AR Y 1 4 1 BNk (48
Bl AR R A HLE CHLYA R o 1 58
BRI o3+ ( BFRST 1) DI RE AR S I B —Fh
—HERPIRGSI R G W), R 5 A AR 8 26
WOPBRER AR 4>+, 5 3 31 5 B+ A Ak
2 F H AN ROIR 2 X B G Y—0r TENIE R G Y)
( molecular imprinting polymer, MIPs) , i [fij 18 1 25 7
HICAZ RE SRR 2 T o i T B g
SeVERN e FEME A U0 5, MIPs 5 E BT & 1T 2 %
TEDT IR T R B 22 A AT, A 4 S A
BHRRR ] USRS 5 7 i AR ADL T Ak 1
T BT 24 A ks v e R IR &5

TR GER J3 1 B3I 55 W) o v SR B2 MM 4
AL, TR AR 1 2 Ak 2y 7 CH AR 2> 7)) A R
G Z R, T DL AR G 3 FERIB R &)
AP A5 R T BRI SRS 5 B bR 7 ROAH B2
Ho MR RERL R T REW T TESNER R 5 1Y)
PRVE T 2R A, DR SR d FL T S Y 23 7 BN A
B, R B R G Y — B A B R R
PR BE PR R #EAT L s Ik A e, 54 17 5 H
Fror FAHEZE G 08H o 3T PNIPAM JRfeHAs it
TR B30 SR 5 ) i — b B Y %) B4 R B30 2R

SRR PEIEPUN BE ) 2 B il B A 2 A Tk s
PR AL SE o T ER I H AR 5 IR B R & —# M
454, —Jr A o B AR TR S U RE ), 5
— 77 1A AT AR S D S RE R BT R AT AT a0t Y i K Al
4, SR H AR T R a3 R AT 45 R sk
B 1 FA FLEE R BRI B AR 73 515 2 5 -E W0 i) #50) H
T A Y SRR 28 TR B 5 gy, B 3 T 4 @I R 1Y
. Watanabe M /41" 7E 1998 4F £ 554738 2 ik
T PR T ENIE RS Y (TMIP) |, LI R R
AR G> -, LA N =57 4 DO A ok i Ay = S04, T
W2 R DI RE AR, NV, N =0 0L T 4 Tk fie kg S8 6 59
SIS R R T ELE R SN EIRR
FIA) IR B 7 52l B2 )2 )

1 REMES FETHR AR ERRE

O B RS Bh A R RS T A
Bi7R

SiBe Ak | e
e X (IS sl
> L z

,J = .-‘r.-\‘_ \‘b
I A\ e N
BB T | ) - D
< os| R q
. 'f “‘ y —
2 REBRAY

7 A HE:2015 -05 - 13

PEEB AT ALEEE (1990 ) B3 8L A, D50 T5 W AR DI RE 55 23 T 4B}, 15110799982@ 163. com,,



- 28 - LA AL T

IR LS T BT AL R AW B B B 4k
GUERIE I A AL I R AR A W R K, S T B
VEFAIL AR 2 SIS AR . B AR S BURE
Wy 75 TMIP fgE 5 & R A THES
TMIP [ D g sk Z [ A A BAEF ), X Se /e )
— AL TR P S5 Ao o 4 35 A 22 () T L
HEARE AR, BN B 4 11 ST Cu® " Pb7T S5 A
P MIPY ) AW I R (4R B 115 ThBE B Ak
TERC A P 28, AN © RS 4 11 N -(4- 20
H)FEFILZ Y NN - (4-238) K2
T (EVBEDA) " SR et MIP) S A (A HL
S EEBEWZE AN AER- 7, Bl s
i kA EE " AR R IR s
MIP) K AEFH (I 2 ol gt 7K i 1 22 ) £ i 7K A
FREsEAE—&, il oF 5 il & 2 BB ENE R A
Wty o kAR D P E IR OPE MIP RE TS
IR SR 7, R T BN R AR A0 o

TMIP (4 Fft 2% 6 45 P4 45 750 1K A0 2 Fh 2k
FILT 2 R 6 R i TMIP 7 e MK I 5 9 A 3L
(LCST) BT &k A RBUAR A . A T 340 B A
SRTERE, WP 2 FRR Y IREE R T LCST, TMIP 3%
[T f) PNIPAM § S BUSE K VE, B BHABUR AR R K, 5
N B R G4 T =2 6] 2 8] BE B9k, 1R Ak
SEA BRI, T B4R 23 T I 7% T TMIP; 24 3F
R T LCST, TMIP 3 1f ) PNIPAM 4% £ 305
KM, B BHRRUR A UAE B RE PR SR AR 43T
Z AR B 4 e, B AR e i, T AR 2 1 5
TMIP A5 5. [RIPE, SR AN & 3 pros, 2R
T LCST, TMIP [ BHARUE AR K, 3 808 707 i
7% 5 MBI T LCST, TMIP [ BRI 4 , = B
W5 TMIP 454, I, £ TR R AW+
T SRS e 3 A I B oA ) R LA S AR
ST 2Z 1B BAR AR T g, AT AT B4 2 D 38 255 9 A5
W+ Z B L& I mas G,

R

FISBH1H

B2 HEREHRLTHETER

15

T<LCST
T>LCST

B3 HEAERRLTHETER

2 BEMES FHTRESWHGIETIE

2.1 FaEE%

P2 2 s SURR AN B AR o 5 D e S A
AT A R S A R, R A A T
WA ST TR, BAR 43+ 2= DA A B 9 Oy X5
PEAZE IR, Xu 26150 1 T2 2 M A MR 2 1 R
T HImERE (SMZ) i UL A NIPAM Dy fig 514K AAm
VS AAAE — W BRI R 500 v BT 2 3 T 0, AR 5 4
ST I HGR 5 | A0 S8 Ja I T 2 v v, gk
TTRE R % TGV et SMZ 43 F ERl R A
Y. BTN 0.02 g [1)i% TMIP X SMZ {1y W [} i
AR 73 51 2 0. 069 8.0.063 5 mg, [bAE 73+ E
5 0. 03 ~0.04 mg, 17 H. TMIP X} SMZ 7 25 .35,
45°CF W B 5314 3.09 3.5 (1. 7 mg/ g AABL T
UF IR AIOE o R T IZE 2 vk ) 5 1 R IR 40 B
IEREE AR R G T , - ELE W B o e rp 2 SRR A
R A PR A 1 TR A, H R A IR G

(E#% 26 )

[19] Naterer G F, Suppiah S, Stolberg L, et al. Clean hydrogen
production with the Cu-Cl cycle-Progress of international consorti-
um, [I ;Simulations , thermochemical data and materials[ J . Inter-
national Journal of Hydrogen Energy, 2011, 36 (24 ). 15495 -
15496.

[20] Lvov S,Schatz R,Kim S Y et al. Hydrogen production via electroly-
sis in Cu-Cl thermochemical cycle[ J]. The Electrochemical Socie-
ty,2012, Abstract MA2012-02 1816 ( copyright material ).

[21] Balashov V N, Schatz R, Chalkova E, et al. Cu-Cl electrolysis for

hydrogen production in the Cu-Cl thermochemical cycle[ J]. The
Electrochemical Society,2011,158(3) ;73 -75.

[22] Aghahosseini S, Dincer I, Naterer G F. Process integration of hydrol-
ysis and electrolysis processes in the Cu-Cl cycle of hydrogen pro-
duction[ J]. International Journal of Hydrogen Energy, 2013, 38
(23):9633 —9643.

[23] Lewis M A. Cu-Cl cycle R&D-recent research for the hydrolysis re-
action sensitivity studies[ C]. In; Canadian workshop on hydrogen
production from non-fossil sources, University of Ontario Institute of

Technology , Canada,2007.



2015 F 11 B

2.2 HAXZE

H 203 R AR o 5 D R SR A i A o
(S FR AR, DL AEAR )55 ) e X4 68
IRAREMN ST TED I R AW, Li %7 — e B
1= HEDRIE T A 4 i B 28 BE e IR 1 vh kAT H A
%6, SR —FRAR S5 ), 138 i A H Al B8 7 o 25
T HAMEAL YRR I RAE T BN R A, Bk
TR 1= FEmRme F 3R 2 - = 550 H 6 T 05 R 22 1] 7Y
KAFIRES . AEARXHIRATELEE (10 20°C) B iZ R A
YA W3 R A 5 R T % e B B R B T4
P PERIE RS . A 4 & iR o 7
B SR G MR H AR 23 B 456 FHORE T B2 P, {HU2:
TR 2%
2.3 4T AL

s ek R I B A R AR
Ji A I EN I R G, 18 i AR A AR T s 2% H
FrorF 0 B Y, R Tk i A ks 6.
Pt R BN SR A e 1 ) H bR ar+ Bl 1
PEAERLEF" | PSR, %0k T N AN BT 4
HI X R D e S A R 25 5 6 o IE S 3 sy B i DT
BePE , 7558 By AR B AR BN R S HA
e BE e BRI, O i L A B SRS 0 Y
VEREME S (HH T45 GBI E A E , 80 %
TR A MEFE R
2.4 BERHSFHEZX

W7 S AR A B3 i 0 Y, LD TR
BEAR ¥ DI RE AR SR B S 5 | R R TR
GRS AE LA, 2 s G R RA I
D, 5 Je AR 4 U M A% 3 IR Bk BRI RS .
Ma %520 23 TR S, LAZSERTR B 5 A0 L1
T e ms g (SDZ) S BEAR 43, NIPAM Sy jf B 1A
ZEHKH (EGDMA ¢ MBA ) g I3 R 4% G e i —
A il T AT ENE SDZ H HA R S FAR AR T R 1
GBI (TMIPs ) o #5473 F L R v] — 205 1,
PEAETRT B N R 2 A SR A A TR 43 1 SR 5 ) i ik
FHA P REEAAR SCHF 51 A7) B B A R 28 Ry
Iz il 24 B 55 7853 25 R AR 43 R D) RE BRI
I LG SISO A Y B, 3X B R ) TMIP
1 E IR BE 1 R R R R RE
2.5 EXEE

FLR D TR R Sl il & Al A AT S % 1Y) 3R
Yy, R ISR G W 55 5 BRI 43— A S BRSO
B B B 1 AR BRI R A, T
PEFTH & IR Y B SR S AHVC L 456

FFES DREUIED FEND AR BN RARHRE ©29 -

S PRSI 23 RO PR v, 20 BRI, 43 1
B E R A A A R el A R 42
2.6 EFMEHRE

2R 2% 8 (polymer interpenetrating net
copolymer ,PINC) J& 2 gl 2 #h L iy 3R & Wy ik 17
W28 B2 ACHRGEEZE | ) 2% 22 [R) 2 38 2k i i 1~ #h b
B A5 A, NI ARAS— R P RE SO0 R LR P, PINC
AL 2 I 2 3R 42 T 5 I 450 2 261, PING
W0 2 B 28 SCAR B R0 , 1A 1A A4 B[R] £, BE A
AFIDIRERY R A W) S A H o0 Z Al PE R ry Bokb, H
NI A8 AR ] o oAb, — A il S 0 B I B 2R
Bl gl A b, SR AR NIPAM (14 A 4 ]
PR HOR BUREE , T PINC AN H AT LR 45 H IR B
Fitk, HRA BR A, BA A HSEZ I B2
il T2, AR A

3 eSS T TR G W & OUEE R A

3.1 EEHTIHRLHA

BEE NG R A H 2548 8, S5 RS & HLAY
R BB RPN 1 7=, — 28 N TE IR 25 9 it 25
SRR, 51 & HAb PG . Sk R R R
FAUH 259, P TR 97 USR5 | kS Y P R 5 Je%
Yo SCREE R R BRSSP, AR — 2 A
Xof Sk AT AETE AR R A SO, AR B 1 Bty S5
AR, 33 ot L 52 380 B A1 I8 B s A 00 Sk A 2
FENPR MR PRI A e 256 %L, Pan %517 R
FHWE R H PR IR TR O th R A DSkl
SR B 5T, IS BRI S D) R B4, NIPAM. Sy
TR EGDMA 3855, CuCl, S 4L, AsAc
Sl JEF T PSR AR R 1R O S B SR
EW, SR, SR AR 303 K A TMIP 353 5 K
W F 2 59. 4 mg/g, 7E 293 K /KW 24 h ek
FERCEL B 71. 08% , BRI PE S I0 45 4RI, i
TMIP Xof Sk 460 22 % HA7 5 2 R R B S Bk 9
b, Zhao 25 IR S I 2 5 Ik R RE ke AL
BN REG Y NI, AR B EAR 73, NIPAM
TR AR A R B B )2 A T AR R D
TR TEDE R AW o B B g FH G0 2F 5
HRAERD B B T S, 28 22 R YR W R S 6 R 35
PRSI 56 32 B, X SR B A BURTE 89. 7% ~
103. 4% , J 3L T X 48U R 10 2 205 v P R o N 1)
Bk, BSR4 R MR A, U D-ZE
A AR, N -5 TR S PR A I e ( NIPAM) Ay i
FAPR N, N7 H IERUN A E NG (MBAA ) Fil— H BN



- 30 - LA AL T

IR £ Wl (EGDMA) 73 53]y 32 6 51, il £ 1 —
F & D-Npx 73 FEP I EERE (MIH) 5% 1 EERE Y
T AU LA B S MG ) ) Al S AR 8 0 BB JS 2 AE 0 5
PERESERYSZ MR . 45 SRR W], B A SR MBAA & &
FR3E N, MIH. (P 75 K 26 3 AIK, B MIH X D —Npx
{14 W S 0 6 86 5t 65 I S 328 W /) 5 B o A8 kR
EGDMA &5t 138 i, MIH X§ D —Npx (1) 195 B 013 B
WG, MIH 2 A B A9 i Ao, MBAA & &
Xof U S 1) B AT AL At UL B T LT A 2 ), B e %
IR 5 1) 1 Bk — 3R B, XF D —Npx 19 Ji58 B 238 mf
% 90% .
3.2 fTERERNSSAEA

HAT, K5 Y H g2, 30T A
S SR P BT IR, e, KA
A2 25 S 0 T B B 24 W 0 2 JCOA IR
2T, MR ME R (PEEs ) 78 FR5E 5 Y 45
GG 1 TRk 2 A e, o ok} i) 22
BT AU A FENATH A G iz Tz, i R
B2 R . Dong %55 o L NIPAM 1 4 -2, 45 3%
ML IE Ay AL RE ERLAAS, AU A S BAR 43, il 45 AT
RV A AR > T EN I R A,
453K 1% TMIPs HA i 1 456 2%, ikl 3 11 2%,
L i 2 A Langmuir —Freundlich 45 35 W B A5
RIFIDh — B sh J1 S8R, 78 LCST DLR, % T -MIPs
X AU Ay W S ek R 7 T o 4 K, #E LCST
DA b W B0 i s ) P T R o SR
T -MIPs Jij F 21 < B KRR 95 v i 3By A, =5 i
20°C T, X XL A 2K B 25K 94. 83% ~98.47%
AJEIAHEAT 6 YR B — e BT, A4 3 T e ) TR 232
NIRHEYS R KRS I A T HR R, Xu
B 73 Bt i — % g (SMZ )\ NIPAM i 5 5
& AAM Tiifig Ak (EGDMA ZZHK5 F1 AIBN 5| % 5|
FERGTE AR RER AT T H 2R A RO, i 4%
BT AR E R R 53 BRI SR A (TMIPs ) |
ZRSLIIE I IR A AT L v I e A R
PRI, LA B 28 R T 70K PR rh s 88000 25 5%
BT R 250, Wang 2570 B0 24 T SLRY fi 4 3 285
IKERBEIG Y, L) 2,4, 5- =5 K 0 R 4 1, LA
TR R A il 4 T AT AP 43 25 $E UK PR 855
W 2,45 - = GURE RGO oy T EN IR R &,
TSI B, 3% TMIPs X} 2,4 ,5-TCP
W B 35 B 2 73 mg/g; TMIPs 15 25 .45 .60°C T %f
2,45 =GR W B R TR & 62% \78% \98%
Bt 5 U ) PR R TR G R 6 S R 2 A ALY Y

FISBH1H

A5 H 2,4,5-TCP > thymol > BPA >2,4 -
DCP > sesamol , &3 T iZ TMIPs B A B A4 iR
HIVERE .
3.3 EEMEASBIUEHAEA

AR — 2w o 1 R 1 2 IR IR AT A=
Yy, e A PR RE B PA T A A TS S AR, R
JBT 20~ T ) — > Eh 2 (] R AR R A A R R rh s
(i) A 218 2 1 5 19 2 e A 22 AR K, B AR R 4R 1 o &
SN E RITTIZ 098 . T HATE & e
J 3§ B3I 5 6 W A% Jo i B g, B 7y 1 R R e
FIHRSS A RRAE , Ry v MBS, B LS ARk
il 5 AL VE B (B FER S . Ran 2577 3 [
FEACHR R G T AR 2 PR (25°C F - 20°C) %A
T, LA AMPS Fl AAM T RE HLA, NIPAM Sy ifs f{ 53
LR S IR s 5 /o 2% 7% R g S Sl 1R s g S DR
BECE o FENE R 59, 76 - 20°C T il % 19 TMIPs tb
£ 25°C T il £ 1) TMIPs X 4= IfiL 15 25 11 A /= 14 % B
i, ORI R ik 95. 97 me/g, Sy T EH]iX TMIPs
RERE MR G Wb Re S P 20 g 4 LV AR L X SE B 2
S LA 5 2 1 (BSA) AR IMEL#E H (BHD) (BT
H H (ovalbumin ) 7 & i (lysozyme ) Jg AHXS 52 4+ 1)
HEFHATIR, 25 R IR, % TMIPs XF BSA Efjf
RUFEIR 3. 32, 1% H A LA 8 BT A B 3 R AR
1.60 Zidy. Zda™ SR e i 3 m i Wi ik Ae K
FRVE R RGBT o8 Vi T ol O SO 20 1 BN ROk
TE 38 C RN B L 1 IO A W B 1 RE (R B it iR 3] 2
13 mg/g) MFa4rrk , KW GOk B A RAFHYE

FEERBIEETT
4 RE

TR 23 BN 0 SR A AR Sl — o L 2 (Y
REAL T B AL, DA SRR I A At T R 2l
W8 AW ARG AR IZ A (AR
— S S R A DR, ) Q0 G 3 5 0E— A Ak A
50F(C4an NIPAM 5| & 341 S 3R A E LY | 52 i B[] 25
) R AW AR SO, 35 v B 30 280% 5 ]
il £ 525 TR BB 70 e fol LI ELAT ¥ 8 i oy
NARENE, BITE B A Bk e Pk I a ek 12
PERERR T P AN AR AR 2 ) A ) 2 T o 4R
PEZ T3 B A4 Rk 5 A0 o] 588 2ok 5 ) ARG 1 L 0 G
I RERY 3, (o L S 43 7 ED 0 A1 RE DA B — (1) L
W A oA 22 Aol i, [+ ) i T 5 A
TSRS A PRV RS 5 o5 1 YA 43 85, S92 3 e 74 1)
FARAM., Hil, TMIPs ThAg A s —, H W Tl



2015 F 11 B

BE-MBERES , AT 2k — L8 58 TE S TR 25 E 6
AR e HAL PR AR T 3 551 F) S RE B i TMIPs g
000 152 B3t RS Fr) 22 B D RE 5 Al o s DG B B AR
S0 P AL SRR 5 A St 52 A T i A% o
AR AR A TMIP i B T R 2y 3R L AR
Py LAS T

225 3k

[1] Wulff G. Molecular imprinting in cross-linked materials with the aid
of molecular templates—a way towards artificial antibodies[ J]. An-
gewandte Chemie International Edition in English,1995,34(17) .
1812 - 1832.

SEE SRR, AR/INLL, G T EEORBE S L] AL
WEJE,2002,14(3) 182 - 191.

Chen L,Xu S,Li J. Recent advances in molecular imprinting tech-

[2

[a

[3

[

nology : Current status, challenges and highlighted applications[ J].
Chemical Society Reviews,2011,40(5) ;2922 -2942.

Mosbach K, Ramstrom O. The emerging technique of molecular im-

[4

[l

printing and its future impact on biotechnology[ J ]. Nature Biotech-
nology,1996,14(2) :163 - 170.

Watanabe M, Akahoshi T, Tabata Y, et al. Molecular specific swell-
ing change ofhydrogels in accordance with the concentration of
guest molecules[ J].J Am Chem Soc,1998,120.5577 - 5578.

[6] Liu Y, Chen R, Yuan D, et al. Thermal-responsive ion-imprinted

(5

[

polymer based on magnetic mesoporous silica SBA-15 for selective
removal of Sr( II ) from aqueous solution[ J ]. Colloid and Polymer
Science,2014,293(1) ;109 - 123.

[7] Kasgoz H,Ozbas Z,Esen E et al. Removal of copper( I ) ions with

[

a thermoresponsive cellulose-g-poly ( N-isopropyl acrylamide ) co-
polymer[ J ]. Journal of Applied Polymer Science,2013,130(6) :
4440 - 4448.

Ozkahraman B, Acar I, Emik S. Removal of Cu?>* and Pb>* ions
using CMC based thermoresponsive nanocomposite hydrogel [ J].
Clean-Soil , Air, Water,2011,39(7) :658 — 664.

[9] Tokuyama H,Kanazawa R ,Sakohara S. Equilibrium and kinetics for

[8

[

temperature swing adsorption of a target metal on molecular imprin-
ted thermosensitive gel adsorbents[ J]. Sep Purif Technol,2005 ,44
(2):152 -159.

[10] Tokuyama H,Fujioka M, Sakohara S. Development and performance
of a novel molecular imprinted thermosensitive gel with a cross-
linked chelating group for the temperature swing adsorption of a tar-
get metal[ J].J Chem Eng Jpn,2005,38(8) :633 —640.

[11] Jiang M,Wang L,Liu X,et al. Synthesis of a temperature-sensitive

[

matrine-imprinted polymer and its potential application for the se-
lective extraction of matrine from radix sophorae tonkinensis[ J].
International Journal of Molecular Sciences,2015,16(2) ;3441 -
3451.

[12] Pan J,Hang H,Li X, et al. Fabrication and evaluation of tempera-
ture responsive molecularly imprinted sorbents based on surface of
yeast via surface-initiated AGET ATRP[ J]. Applied Surface Sci-
ence,2013,287,211 -217.

[13] Zhao T,Guan X, Tang W, et al. Preparation of temperature sensitive

molecularly imprinted polymer for solid-phase microextraction coat-

FFES DREUIED FEND AR BN RARHRE 31

ings on stainless steel fiber to measure ofloxacin [ J]. Analytica
Chimica Acta,2015,853:668 - 675.

[14] Suedee R,Seechamnanturakit V,Canyuk B, et al. Temperature sen-
sitive dopamine-imprinted ( N, N-methylene-bis-acrylamide cross-
linked) polymer and its potential application to the selective extrac-
tion of adrenergic drugs from urine[ J]. J Chromatogr A ,2006,1114
(2):239 -249.

[15] Li Zubin, Huo Dongxia, Wang Hongying, et al. Development of mo-
lecularly imprinted intelligent hydrogels [ J ]. Polymer Bulletin,
2007,(12) ;24 -28.

[16] Xu L,Pan J,Dai J et al. Preparation of thermal-responsive magnetic
molecularly imprinted polymers for selective removal of antibiotics
from aqueous solution [ J]. Journal of Hazardous Materials, 2012,
233 .48 - 56.

[17] Li S,Ge Y, Turner A P F. A catalytic and positively thermosensitive
molecularly imprinted polymer[ J]. Advanced Functional Materials,
2011,21(6) ;1194 —1200.

[18] Fikfd, TRAT, AR Mg . 4754 = 8] 1 ) 4 IR R 43 7 BN L 3R 5 4
[ C1.2005 474 [ & 43 F 2 AR SCHS 2318 U %48 ,2005.

[19] Whitcombe M J, Rodriguez M E P, Vulfson E N. A new method for
the introduction of recognition site functionality into polymers pre-
pared by molecular imprinting: Synthesis and characterization of
polymeric receptors for cholesterol[ J].J Am Chem Soc,1995,117 .
7105 -7111.

[20] Ma P,Zhou Z,Yang W et al. Preparation and application of sulfa-
diazine surface molecularly imprinted polymers with temperature-re-
sponsive properties[ J]. Journal of Applied Polymer Science,2015,
132(15).

[21] #fh PR B 2. JRALME PNIPAAm £ £L /K BRI ] & 5 12
MBFsE kR T]. MORHS4R ,2010,24 (17) 62 - 65.

[22] Yamashita K, Nishimura T, Ohashi K, et al. Two-step imprinting
procedure of inter-penetrating polymer network-type stimuli-respon-
sive hydrogel-adsorbents[ J ]. Polymer Journal ,2003,35(7) ;545 -
550.

[23] Zhao T,Guan X, Tang W et al. Preparation of temperature sensitive
molecularly imprinted polymer for solid-phase microextraction coat-
ings on stainless steel fiber to measure ofloxacin [ J ]. Analytica
Chimica Acta,2015,853:668 - 675.

[24] 4% B TRACK , 45 D258 2L IR 8000 T B3R B A o
# SR MHERERE ST T ]. SHREAS KL, 2013 ,44(18) :2693 - 2696.

[25] Dong R, Li J,Xiong H,et al. Thermosensitive molecularly imprinted
polymers on porous carriers ; Preparation , characterization and prop-
erties as novel adsorbents for bisphenol A[ J]. Talanta,2014,130;
182 - 191.

[26] Wang Jixiang, Pan Jianming, Yin Yijie, et al. Thermo-responsive
and magnetic molecularly imprinted Fe;0, @ carbon nanospheres
for selective adsorption and controlled release of 2,4, 5-trichloro-
phenol[ J]. Journal of Industrial and Engineering Chemistry,2014 ,
2293.1 -8.

[27] Ran D,Wang Y,Jia X, et al. Bovine serum albumin recognition via
thermosensitive molecular imprinted macroporous hydrogels pre-
pared at two different temperatures[ J]. Analytica Chimica Acta,
2012,723 .45 - 53.

(28] Zada, i, T8 30, 2. DGR T 6 i 025 o] 45 il AR 4 19 o
Iy ENERERT]. 23 flar,2009,37(A02) :61. A



