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Controlled synthesis of high-capacity bisphenol A molecularly
imprinted polymer and its application to the detection of
environmental water samples

CHENG Yun, LIN Yule, TIAN Miaomiao®
(College of Chemistry and Chemical Engineering, Harbin Normal University, Harbin 150025, China)

Abstract: Bisphenol A (BPA) is an endocrine-disrupting chemical that mimics estrogen, thereby
interfering with human hormonal balance and leading to reproductive abnormalities, developmental
disorders, and increased risks of obesity, diabetes, and cancer. Commonly found in plastic products
and food packaging materials, BPA can readily leach from packaging under thermal stress or
exposure to acidic/alkaline conditions, subsequently migrating into the environment. This results
in its widespread presence in surface water, groundwater, and drinking water systems. Prolonged
exposure poses significant health threats, while conventional wastewater treatment processes prove
inadequate for its complete removal. Therefore, developing an efficient, highly specific, and reusable
material for removing BPA from water systems is of substantial practical significance. Molecularly
imprinted polymers (MIPs) have emerged as promising candidates for targeted pollutant removal
due to their artificially created recognition sites that exhibit both structural and functional
complementarity to template molecules. The unique advantages of MIPs, including their exceptional
specificity, chemical stability, and reusability, make them particularly suitable for environmental
applications. To address the challenge of BPA contamination in water systems, we developed a novel
cobalt-nickel bimetallic metal-organic framework-based molecularly imprinted polymer ( CoNi-MOF-

MIPs) through an innovative surface imprinting approach. The fabrication process involved multiple
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carefully controlled steps. Initially, a crystalline CoNi-MOF substrate was synthesized as the sup-
porting matrix, providing high surface area and structural stability. Dopamine hydrochloride (DA)
was then employed as the functional monomer, which underwent self-polymerization under weakly
alkaline conditions to form a polydopamine (PDA) coating while simultaneously immobilizing BPA
template molecules through synergistic hydrogen bonding and -7 interactions. Subsequent template
removal using an eluent created well-defined recognition cavities on the MOF surface. For com-
parison, non-imprinted polymers (CoNi-MOF-NIPs) were prepared following identical procedures
without BPA addition. Critical synthesis parameters were systematically optimized through com -
prehensive experiments. The mass ratio of functional monomer to template molecule was determined
to be optimal at 5:4 (DA:BPA), while the polymerization duration and adsorption pH were optimized
to 5 h and 4.0, respectively. Material characterization revealed crucial structural features: scanning
electron microscopy (SEM) images confirmed the preservation of nanoflower-like morphology with
hierarchical structures, providing abundant adsorption sites, while Fourier-transform infrared
spectroscopy (FT-IR) demonstrated successful imprinting through characteristic peak shifts-notably

the O-H stretching vibration migration from 3 443 cm™' to 3 752 cm™'

and aromatic C=C bending
transition from 1 633 cm™ to 1457 cm™'. Adsorption performance evaluation demonstrated remarkable
efficiency across multiple aspects. Kinetic studies revealed rapid uptake conforming to pseudo-second-
order behavior (R?=0.987 9 for CoNi-MOF-MIPs and R?=0.976 8 for CoNi-MOF-NIPs) , reaching
equilibrium within 30 min and suggesting that the adsorption process was controlled by the
availability of binding sites rather than diffusion limitations. Isotherm analysis showed excellent
agreement with the Langmuir model, indicating monolayer adsorption on homogeneous surfaces
with a maximum capacity of 39.29 mg/g and an impressive imprinting factor of 3.48. Competitive
adsorption experiments against structural analogs (diphenolic acid and phenol) demonstrated
exceptional selectivity, with selectivity factors of 5.07 and 7.35 respectively, confirming the
material’ s ability to specifically recognize BPA in complex matrices. The CoNi-MOF-MIPs maintained
93.2% of their initial adsorption capacity after six consecutive adsorption-desorption cycles,
demonstrating excellent reusability. When coupled with high performance liquid chromatography
(HPLC), the developed analytical method exhibited a wide linear detection range (0.17-40 pg/mL,
R?=0.997 4) and low detection limit (0.05 wg/mL). Practical application to environmental water
samples spiked at three concentration levels (10, 20, and 30 pg/mL) achieved satisfactory recoveries
of 80.3%-91.7% with excellent reproducibility (relative standard deviation<1.8%). The CoNi-MOF-MIPs
material developed in this study combines the exceptional adsorption capacity of bimetallic MOF's
with the molecular recognition precision of imprinted polymers. This innovative material demon-
strates outstanding performance in both BPA enrichment and detection from environmental water
samples, showing great promise for practical applications in water treatment and environmental
monitoring.

Keywords: molecularly imprinted polymers (MIPs) ; bisphenol A (BPA) ; high performance
liquid chromatography (HPLC) ; selective adsorption
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72 fil 37 e Cln B L I Sk P Ar ) o e 82 B Tl U
BPA, 21 B -1 i -1 0 22 DA% 9 00 N0 B T I
KD BFSE R ET,0.1 wg/L i BPA % 5% B ]
i a3 M R Z AR a(ERa) A S 42 T Pl 7L 3h 4 4
YR ITE R D250 Tau & H W B R 1L (p
<0.01) , 5 BB IR P ¥ 8RO AH G A= W bs B W) T
35%~40%. A It , 1 E (GB 9685-2016) . Bk ¥ (No
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BPA iT 8 FRAH ™ ¥ £ 0.05 mg/kg, it 5 T4 41 41
W B KR BPA % &I E N 0.1 pg/LP,

H AT, £ % BPA RGN 7 i O A HiE 7, = 4L
WA £ 1% 35 (HPLC ) PR G SB0RE w&5 43 Br B Rl L3
RV FE /NSRS, T2 T IR B KRR BPA & i
MM SE o 43T BN A ) (MIPs ) 58 “ Bl -0 7 1531
B, 38 FHF X BPA B RR SRR S SR, AT
BPA-MIPs A1 B3 A7 7 W B 25 0% 4% 5 BH ) 155 46
5T A JR B LAl 52 2 BE T T BPA I e 0 AR
ok o B XTI — PR, A 5T O 4 TR A HLAE
2Ry [R] - 2 T EP I 7 SR W < il 4 Co”' /N L o7 #4 A XL
4 )8 A HLHE R (CoNi-MOF) , H: =4 Z fL45 4 (FL 1%
3.8 mum) XU P A AT R AR 3 2 2 4 At v
9 Pl a5 R R R £ LU (DA SR A Ak A 2R
4 7€ MOF & I A4 5T 40 K 9 B 2 ()& B (50+5)
nm) , il 5 - HEBUR S P R AE 812 BPA &8
V) 4 # , 3 F A% 52 45 B 1R T 68 TR R A o R R
TF 70% , 454 W4 & Lewis B2 17 5% BPA By 32 5L 1
TS PR A, R S BT R B 2 S B 4 3 TR
P& ASHEIY O B A T R B BPA AR EAS T
PRAL T QR e %

1 SEBES

1.1 BE5EF

LC-20A HPLC % % {4 & %8 4 £ W £% (SPD-
20A) . H 3h #E BE 2% (SIL-20A) | & 1A % 2% % (LC-
20AT) .k i 4 (CTO-20A) fil Labsolutions T.1F i
(Shimadzu, H A< & H#:/A 7)) ; JSM 6700-F %45 4
T 5% (SEM) ( H 4~ JEOL /A 7] ) ; Tensor I BIfH
HLIH 75 461 217 A8 5 3% AL (FT-IR, 7 [ A5 & 58 A 7 ) 5

Plus-E2 it 4li /K Bl (B 5% 5 3% 5 ik BH 4R A BRA
A] ) ; PHSF-3F pH it ( b i RS 2 B 22 A0 A A vl )
DOA-P504-BN £ (£ [E GAST A #]).

DA(98%) . = (35 F % ) 2 B& 1 B (Tris) . 2-H1 5
Kk (2-MeIM) \BPA(98%) . [} fiz (DPA,98%) 7k
1 (BP, 99%) . 75 /K & i fR % (Co (NO,) ,-6H,0,
99%) 7 7K A A R B (Ni(NO,),- 6H,0,99%) g [ I
Mg & v MROA A . &% L B (NaOH, 98%) | i iR
(H,PO,, 85%) . Z W2 (HAc, 99.5%) . Z ¥ (EtOH,
98%) . H £ (MeOH, 98%) Fl k2 (HC1,37%) 4 H I
AL A F] . LA MeOH g i 7, hil 45 o e Ji
4 1 000 mg/L i) BPA .DPA .BP J5iifi , }f7E 4 CTTF
%17 . LI Na,HPO, il NaH,PO, & J5 ¥} , i +t fin A
NaOH =¥ H,PO, >k ¥ 15 % W pH 8 , il 7 B f2 £k 2%
IR (PBS) o SEBR VT K AR 5 2K F W IR BEAS FETT
T 7KRE il B 1 A R T DT A1 R 2 B 18
1.2 W&E MOF Wl &

K FH T B PR ) ik A = R R A LT CoNi-
MOF. HAKA 40T ;12 mmol Co(NO,),-6H,0 #il
4 mmol Ni(NO,),-6H,0 # F 120 mL MeOH H, 12
mmol 2-MeIM % T 40 mL MeOH 1 . ¥ % Fh % 7
PREIR G, fE= IR T 6 h, il MeOH Jx & ¥k,
10 000 r/min .0 /5, 7 50 CTHZ T4 12 h il
# CoNi-MOF,

1.3 CoNi-MOF-MIPs i &l &

CoNi-MOF-MIPs il s if B 1 s . B
J¢ K CoNi-MOF fE m 3L )5, L DA fE Ry T BE Sk
BPA WEMR 5+, 5 F DA S tE & F A RS
(R B B 3 o U R - AH EL AR FDORE S AR BPA [
FE7E CoNi-MOF i . #icJa , ) FH U i W i 38 BPA
1 DA WA EAE R, T 7% CoNi-MOF-MIPs.

AR A& i R | %8 L 7E 50 mL B BR AR
B A 50 mg CoNi-MOF', 20 mg BPA .20 mL Tris-
HCl(pH 8.5) 2% v %5 W , % ik i #% 30 min F R 5 .
B, 1) ERBEAR AN A 25 mg DAL IR S W EE IR
T+ 5h, .0 (10 000 r/min) S min, 4. &5,
K F MeOH-HAc(9: 1, 4R EL ) Pk B 25 B A5 A 43 T
BPA, M 75 Uk 6 UK, B IR 30 min, 5.0, 54 1 Uk
W, HE LR RIS ] BPA, SR 5 8 T O
(10 000 r/min)5 min, & 0> £ 2] {1 B &9 5 7E 50 C
FHETF 12 h, #l % 75 2] CoNi-MOF-MIPs. | % 1
4% F B 305 B 4 W) (CoNi-MOF-NIPs) 1 1 % 4 R 7%
IR 5 F BPA LIS, HAv 3R A |
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% GRS Remove +DA h;fb k}! i\h )
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1 CoNi-MOF-MIPs i) &l & i #2
Fig.1 Preparation process of CoNi-MOF-MIPs
2-MeIM: 2-methylimidazole; CoNi-MOF-MIPs: cobalt-nickel metal organic framework molecularly imprinted polymers; BPA: bisphe-

nol A; DA: dopamine hydrochloride.

1.4 RhE IR B 1 B8 2 2R
1.4.1 B F R HE

H 2 mg CoNi-MOF-MIPs/CoNi-MOF-NIPs /il
A 2 mL 200 mg/L BPA ¥ W& ', & & ¥k ¥ (220
r/min)5.10,15.20.25.30.35.40 min, &[> 5 min
(10 000 r/min) , K W BiF A4 85 %5 W 43 25 , 1] HPLC
R b W BPA 9 & AT M R Q(mg/g)
FIHZA R DA

Q=(C,~-C.)VIW (1)

K, C, f1 C.(mg/L) 43 i 2 BPA 1) b vk 2 A1
i W B2, V(mL) F1 W(mg) 43 5l 3 7% BPA ¥ W i 1R
FLHI CoNi-MOF-MIPs( CoNi-MOF-NIPs) M fff ] 1Y
il
1.4.2 %0 R

Bt 2 mg CoNi-MOF-MIPs/CoNi-MOF-NIPs 43
M 2 mL J &% Oy 50,100, 150,200, 250,
300 mg/L ) BPA % ¥ P, % il 4k % (220 r/min) 60
min /&5, .0 5 min(10 000 r/min) , 5 W% i} 44k} 5 7%
W4y, 1 HPLC Wl 2 75 W F BPA 19 & & , AT
TR
143 HFEUHFEHFHERMER

H T 8 % CoNi-MOF-MIPs/CoNi-MOF-NIPs
XF BPA Ay 3E £ M fiE 77 . HU 2 mg CoNi-MOF-
MIPs/CoNi-MOF-NIPs 43 5t A 2 mL Ji f i B ¥
4 100 mg/L ) BPA .DPA .BP IR & W, & iRk
¥ (220 r/min) 60 min J5 , & > 5 min (10 000
r/min) W5 W BB R 5 9 W 4 25, ] HPLC ME F i
#i " BPA .DPA .BP 1y & .

¥ T4 it DPA 5 BP R ik B 1 K 10 %,
BPA ¥ & £ %5 A 728 . Bl 2 mg CoNi-MOF-MIPs/
CoNi-MOF-NIPs 7+l it A 2 mL =#F RS ERF,
FORERAE Sk PRV ERE AR o BRI R 5 (TF) Ak %
PE PR - (SC) IR PEAk ED 38 44 6 % 485 4 43+ 19 E %
PEMERE O AT,
IF=Qyu/ Qnrr (2)
SC=IF/IF o (3)
L, Que 5 Qe 7 9118 % CoNi-MOF-MIPs #il
CoNi-MOF-NIPs XJ # #iz 43 F BPA 1Y W i 5 5 TF
FI IF oy 430 32 758 #4 KL% BPA I H: Al 55 4 9 A E
T
1.5 ®ifEH
Syncronis C18 & 3% # (250 mmx4.6 mm, 5
pm, 35 E PR CHE R BHE A IRA R s AR 30 TR
1.0 mL/min, #ERER 10 wL, K0 % K 224 nm, i
SR K EE-/K (7030, AR R LG ) o (i R , 3 30 AH
23 0.45 pm P8 B g€, SR 5 B 20 min, T A
HPLC #EFEH R 5 1 0.45 pom L FL 8 M55 98 .

2 EHR5WiE

21 REFZFGERMEHHER

R AR AT T 22 09 R S R TR A7 RN A A
AL AT D) BE B AR DA (Y FH B R A I R DL B B
pH {HIF A7 52, DA AR A5 5 AF Ay B 48028

[t %2 50 mg CoNi-MOF JE ) .20 mg Bt 7> T
BPA A7, 3l e B & 5.10.15.20.25.30 mg
DA #4745 (&l 2a) . 455 KW Fi % DA 1
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Fig. 2 Effect of (a) DA amount, (b) polymerization time
and (c) adsorption pH on the adsorption perfor-
mance of CoNi-MOF-MIPs/CoNi-MOF-NIPs for BPA
(n=3)

IF: imprinting factor.

8, i B R EQ S0 DR 5 S A /S 5 FE
FH R B8N 25 mg 2 B, B30 2 110 JE B O BT A 2
WL ZE ) BPA 4313 2, BRI )G B8 T I 45 S 1
B A7 a1 50 1 T, AT S5 S5 B kS BT RS s 7F DA
JHE K 25 mg I Q I IF fw K ; i % DA JH & 4k 4
B4, Q A IF & #i T K, 43t vl g 2 ED k)23 i R fiff
L7 1E N AR 2 F BPA R 5 52 e Vit , Mt
T PR AR M 8 T BEL A5 W B A% B ok B 52 4 9 DA &
4 ARE. HILHE DA B itER &4 25 mg.
[ & DA F 14 25 mg, S BOR A B E] 2.3,

FIERIE PR, T BB J2 78 e (] IR 4 55 B4 43 1 25
G I B B R A7 A5 R DL R B 2 R B e A Y
RA BB EIK T 5 h B, Q Al IF B A k)N, 32 %
2 A B K S B A AR B A S
Ve L B ik AR AR Sy AN B Bl Gk, SE g A
R E  RAER G R 5h,

W DA F& 25 mg R AERAHE 2 5h
P HTEE T, o0 T AR A5 B 4 00 W B 2520 ke Ak T
Wt pH, B 2 mg CoNi-MOF-MIPs, fill A 2 mL pH
35k 2.0.3.0.4.0.5.0.6.0 Y 100 mg/L () BPA %
W, 7E 220 r/min 5% 30 9237 & = R IR % 30 min
J& , B0 5 min (10 000 r/min) , B W B b4 R 5 % W
4385, 1] HPLC W& B35 W b BPA (¥ B2, AT 3
S W B (] 2¢) o S5 RERWT, Y pH o 4.0 B, 1
B 250 R B B o
2.2 MRIRIE
221 HA#EESN

K 3a. 3b 4% %l & CoNi-MOF #iI CoNi-
MOF@BPA@DA #J SEM K. # LA H CoNi-MOF
JE AL AR S5 H R TR A, A RO R T AR,
ZA AT LR A o 2 g W B 6, 200 DA S,
WY {2 0L ¢ 3] B 2 () A7 AR, [F] IR s m) LLE 3 MOF
(8 IR

100 nm
—

500 nm
e

B3 (a)CoNi-MOF #1(b)CoNi-MOF@BPA@DA 133 # {5 E
Fig.3 Scanning electron microscopy (SEM) images of (a)
CoNi-MOF and (b) CoNi-MOF@BPA@DA



%01 B, A A XU A Gy T B R A W B T A G B B IR KR AG I v ) 19 - 97 -
2.2.2 RS NIPs ) W B H 08 51 d K HL-F A R AL, 2 W R R

i 1f FT-IR Xf Jif il 4 &) CoNi-MOF #1 CoNi-
MOF@BPA@DA 1 fb 2% F1H g A #4717 R AE, W
& 4 Ff 7~ , fE CoNi-MOF FT-IR 1,3 443 cm™ &b fiy
i, WA X I T 3 R ) A 4 i 2l L 3X RT B R AR Th
8 B YRR TR 52 A W REE Y K 23 3 Y L 1 633
cm™'.2 938 cm™ Ak B W U4 JE Y 2-MeIM Hh ) C=N
M C-H M4 4R sh 51,1 385 cm™ Fl 1 043 cm™ 4k
A W W A 4G 2R C-O SRR S5 i () C-C Y
45 9% 3l , 660 ™' Ab iy W i e Jz e 4 Ja - AR R ) i
¥R sh, % A Co o Ni 5% M H (7. 7E CoNi-
MOF@BPA@DA ¥J FT-IR ', %5 CoNi-MOF #] 1)
B4R AE W L AL, 1T BPA A DA Hh & 85 2 i iR 5
X5 1 P2 B A 45 i 3h 1 R i kAR 4T R T 3752
e AL HVEE L FE 1 457 em! b AR A 6 2 O R B 45 A
C=C WY HR 3,3 012 e &b ity W e g it 17 T 55 7
o C-H 45 48 3, 962 em™ &b (1 W i e i 13 T %
¥ C-H 1y 1 #h % M 8 2h ; /£ CoNi-MOF 1,1 385
cm™ 4b 2R C-O B 45 ¥k B, M CoNi-
MOF@BPA@DA 7£ 1 385 cm™ &b W e i 3 2% , & 1
CoNi-MOF@BPA@DA i I il % .

CoNi-MOF@BPA@DA
i

\ i
2011

3752

2766 1457

\
3012
962
CoNi-MOF

Transmittance

74 |
1633 660
1385

4000 3500 3000 2500 2000 1500
Wavenumber / cm’™

2938

e 1043

1000 500

B4 (a)CoNi-MOF #1(b)CoNi-MOF@BPA@DA {41 5p 3¢ itk B
Fig.4 FT-IR spectra of (a) CoNi-MOF and (b) CoNi-
MOF@BPA@DA

2.3 HRIRA R EE
231 BAFMEFRRMEEL K

%f CoNi-MOF-MIPs/CoNi-MOF-NIPs # 47 5~
40 min [ 3 J W B SE 5, 25 S (& 5a) 3% B 0 B By
() 18400 5, WA B Bl =z 398, s 2 PRI Oy B AR s
6] () 3% /i1 , CoNi-MOF-MIPs I CoNi-MOF-NIPs |-
149 B 38 PR 7 5 W7 5 AR 4 F BPA 454 5 X WL Bt
i B8] 35 30 min B} , CoNi-MOF-MIPs/CoNi-MOF-

b W B R  BEAR S 25 A A B B AT

# CoNi-MOF-MIPs Fll CoNi-MOF-NIPs 4} {1
50~300 mg/L ) BPA ¥, 45 I W B 52 50 285 4 (&
5b) B, 24 BPA i & W /N T 200 mg/L B, CoNi-
MOF-MIPs 1Y W ff & BE & Wk B2 (9 3 Km 38 K, >4
BPA 4 Ji & 1t FF 35 ] 200 mg/L 5, 305 2 5k 3
K (39.29 mg/g) , Ak £ 34 K BPA [ ot & ik B, W ot
JUFAAE 3% & N FE IR T CoNi-MOF-MIPs Hi
Fi 5 MR AR R SRR S SRR TS BB
S AN AT IR R S MR AL ALY CoNi-MOF-NIPs
[ W B & 7F BPA JBT it V& 2 /N T+ 150 mg/L B Bl 5 v
JEE A 156 R 48 A, 7R MR BE A 150 mg/L R i B 3k ) 7
i, 0% B R A 11.29 mg/g, 9 A CoNi-MOF-MIPs
By 173,

R AU — G AU — G 8l 1 # B R Bl ) 8
Pt B — L PE A O R BRI w22 R Ul —
G g AL (B Se) AT G S5 A4 (R=0.987 9) ,
X %/~ CoNi-MOF-MIPs il CoNi-MOF-NIPs I fff i:
TR AT RE 2 07 M AR 15 ), BPA T 52 I A4 -7
HEFRA fiH 101 LU 25 & LW B 3 32 32 PR T 25 i Aor
PENOIE TS0 i AN TE | /M SUN

R T 2D BT I R B e R % B Langmuir
FEA AN Freundlich 5 78 X 45 6 508 16, 30L& 45 21
# W], CoNi-MOF-MIPs (R*=0.992 2) fil CoNi-MOF-
NIPs(R*=0.996 3) %} BPA ()W [ff 17 4 8 45 45 Lang-
muir B8 (& 5d) , 3568 H X BPA By W Fff ] g J2 5
JE W, 2 S CoNi-MOF 15 b 5L #2841t 1 1 i
FLIE R U] 25 K A O T R B A A Y R — B
[ if, %} T CoNi-MOF-MIPs 3 iii , DA [ 5 4 fu 32 4
B2 43 F BPA J& 1l 0 B 3 25 5, 38 3k JLART 2 [i] 4 DG i
M 2 H AR T A () F2 3L 5 PDA (4B 2K — i 3L M |
I L HAAE ), SCBL T X BPA (1 L2 R SR
FH B o
232 HhEMHEERFERMMHEREL L

AT 5T 3 5 EL A AR 3 1k A A ol 45 #9261 4 DPA
1 BP 3k 1 f% CoNi-MOF-MIPs #1 CoNi-MOF-NIPs
X BPA [k #EE U RE 71 (Kl 6a) . 25 KW, A IF
W T, CoNi-MOF-MIPs %I BPA ) @ il IF it K
FHAb 4%, H X DPA BP 9 SC #% K, 435 N
5.75.8.68, 3iF ] CoNi-MOF-MIPs %t BPA Jy 4% 5 1
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Fig.5 (a) Adsorption kinetics diagram, (b) isothermal adsorption, (c) pseudo-second-order kinetic fitting curve, and (d)

thermodynamic Langmuir model fitting curve (n=3)
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Fig. 6 Evaluation of (a) selective and (b) competitive adsorption performance of CoNi-MOF-MIPS and CoNi-MOF-NIPs for

BPA and two competitive substances (n=3)
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Fig. 7 Reusability of CoNi-MOF-MIPs and CoNi-MOF-

NIPs (n=3)
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Table 1 Recoveries of BPA in environmental water
samples at three levels (n=3)
Spiked/ Detected/
S 1 R /%  RSD/%
WP (ugmL) (gL COvEVER ’
Lake water 10 9.17 91.7 0.6
20 17.95 89.7 0.8
30 26.45 88.2 1.3
River water 10 8.03 80.3 0.8
20 16.47 82.3 0.9
30 24.82 82.7 1.7
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Fig.8 Chromatograms of (a) BPA standard solution,
spiked lake water sample (10 pg/mL) (b) before en-
richment and (c) after enrichment with CoNi-MOF-
MIPs

8

2.4 5 EH At R B Y EE B

W A T /E BT 1 % 9 CoNi-MOF-MIPs 5 Hi Al 5
it BPA W B A4 A} ) A0 56 S 80047 1 He g %t L
gk 2 pron . HHAb 5 R R L, BOAR AR BE
581 LOD \LOQ B A 42 S AR 1, {H W BT 68 ) %5 o, de
KW B £ 55 39.29 mg/g, i rFe,0,@ZIF-8@MIP i %
4 15 IF 8/ ,RSD i, R mT WL, R T AR Br il 4%
) CoNi-MOF-MIPs fi§ #fE i & M ) 52 bR #¢ i Y
BPA, W &k W fff BPA A E EA B Z — .



- 100 - @ Vi 5 44
F2 TERMFISTBPA 4 #T 6L #9 LL &
Table 2 Comparison of analytical performance to BPA with different adsorbents

Adsorbents Q/(mg/g) IF LOD LOQ RSD/% Ref.
rFe,0,@ZIF-8@MIP* 10.10 2.72 0.1 pg/L — 3.6 [10]
VTTS-MGO@mSiO,@MIPs" 16.81 4.18 0.010 pg/L 2.68 png/L 5.01-5.73 [11]
DES-MIP¢ 17.72 2.02 — — — [12]
S-MIPs 36.00 1.76 0.0017 mg/L — — [13]
E-TBBPA-MIM* — 6.31 — — — [14]
CoNi-MOF-MIPs 39.29 3.48 0.05 pg/mL 0.17 pg/mL 0.60-1.7 this work

a. magnetic metal-organic frameworks molecularly imprinted nanoparticles; b. mesoporous silica coated magnetic graphene oxide

multi-templates molecularly imprinted polymer; c. deep eutectic solvent molecularly imprinted polymer; d. solvent-responsive molecu-

larly imprinted polymers; e. elute TBBPA molecularly imprinted nanoparticles.
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