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Immobilizing Dibenzo-18-Crown-6 on Crosslinked Polyvinyl
Alcohol Microspheres
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Abstract; Crown ether dibenzo-18-crown-6 (DBC) was chloromethylated using 1, 4-bis(chloromethoxy)
butane (BCMB) as chloromethylation reagent. DBC was transferred into chloromethylated crown ether
CMDBC. The nucleophilic substitution between chloromethyl groups of CMDBC and the hydroxyl groups
of crosslinked polyvinyl alcohol (CPVA) microspheres was carried out, and immobilization of DBC on
CPVA microspheres was realized, resulting in functional microspheres DBC-CPVA. Based on seting up the
method to determine the immobilization amount of DBC, bromothymol blue-solid extraction method,
effects of main factors on the immobilization reaction were mainly investigated. Results show that the reac-
tion temperature and solvent polarity affect the immobilization reaction greatly, and the microspheres DBC-
CPVA with a DBC immobilization amount of 1. 72 mmol/g can be obtained at 70 °C and in DFM solvent
with stronger polarity.
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I (PVA)  REFEN 2200, NG =440 1A B ) 5 50 B :w=0. 50 [ 7K BT, 4 A 4, KT
BT ARG BARA A4, KRBT O KA T R A Al 5 11 24 5 B 558 i BR B8 (Span 60) : {2
g, RHEHT AR R R KAGZERH 5 1, 4-—E H A3 T bt (BCMB) , K5 & Bl % ek [ 13] A il s Tk 8 & 4k
B b, REW IS TAHRA R 4 H-18 E-6(DBO) . bk, EABTEZATHERATHE R
B (BMB) 14, e BH T G =T s @A - 2B i, T BH i im0 5 Fo 0] 4 o T B 4 A

2% [ Perkin Elmer /4] 1700 ZI{& B rf- 2L AMETEA; RS =0 #8721 0606 EE 3t 2 @ Thermo
A ) SOLAAR-AA JRF IR BOETEL .
1.2 ZXBBZEEMRAHNEERIE

FEBERE T ¥ 0. 16 g 43 HGA Span 60 ¥ F 20 mL A A 85 5, 4 R LA AR . ID A B2 A B R ds 2 8
EE5RET I OM T % 8 mL PVA ¥ (w=0. 05) 1 1 mL X KB (w=0. 50 IR H, ¥ R4 8
JKAES A 1 mL ¥ BEESH 1 mol/L 44k 30 Eh BRI A K AR 5 5 K5 2K AR WA B3 AR =P, 358 3 , 5 B9 40 78 40 43 BOE
B AR R R RIBEF RS 65 °C,f5IR T ACBRABIR L 7 h, 582 EH A HEK., SR 5 & HER.
RZE SR EKEREZR, B THREER, B RHKE ZMBEMBR CPVA, R KBr K R 3% & 38 B %
LI B ER B £SO 1 » RAEH AL 454 5 AR b 7 B B8 (SEMD WSk B TE 41 s FH 78 i R
62 A ) AR T SR I T B RLAR . AR SO A T RLAR TE 100~200 pm ERTY B R I I SRR R & 06
BEIRCP VA, HAL ¥ 450 7R T B 1,
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Fig.1 Chemical structure of crosslinked polyvinyl alcohol microspheres
1.3 DBCHISHFEARF=YWHRIE

TEREAT WL B0 2 | [ R B J IR BETH A Y O RS HR HP AR IKIA 8 mL BCMB. 6 mL &5 fl 0. 20 mL
TooK PU RALE: » PR AW 1 N 20 mL A 0.5 g DBC BYF M58, 50 min PR INSE S, HiE T R 2
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h, SRR RE, MIRE W T A 1 mol/L WFEhER 20 mL, BEHE, MK 4 AH S 4 B8 A HLAE, F 28 K ok
e, REHE AR WS, F— S TREAI A EE, ARSEHHESERN(EREN 1/3)E
Ghim BB Ak ROR AR, B & B AR 431858 -6 (CMDBC) , i@ i 41 40 6 3% (FT-IR) | & i
MS)  Z# AL HR3E (C H-NMR 5% C-NMR) FRAE CMDBC By {k22 45, #ih T CMDBC S5 B A& X Fr (F H 2
B H R R - 18-58 6, AL 45 T 2,

1.4 5EMRE DBC 7£ CPVA B3k 3 H 0 Bl 8 R MoK B R 1 ClLC 7 N0’ N —_
141 7E CPVA MERFE T M E BT DBC 4 0.2 g j@[ :@[
SEHERER CPVA A BIS A BT . 7% B4 JORBEIHA)  CIHC 0_ 0.0 CHyCl
=0T, A 10 mL N, N-—F 5 F Bk it (DMEF) , 3¢ f# B 2 CMDBC Ky4b2 24
MERBWEK 12 G THRE 70 CHEMA 30 mMLEA 0.2 ¢ Fig.2 Chemical structure of CMDBC

CMDBC ¥ DMF %W, B A 0.6 g Na,CO,,70 C T {aE i

BB 9 h, BEFR VG » 38 1 P W) Bk, Fl DMF MZE 187K 2R vk i, IR £ 2L & /Y 20 B el ik DL &
Na,CO; , B T4 R a5 , F 15 [# #4 DBC #Y#3k DBC-CPVA,

1.4.2 FEYMERMRIE  RABRAEE R B0 E ek DBC-CPVA WL sMEIE, 3 53883k CPVA 1
ZLAMGTE H#EAT O E, BN DBC 733k R Rk R & .

DBC 5 FRRE/RL A 1 1 WA EGHEF MZAGHEFSRAEEHENEFABE L1
BB 3% s FL I B %0 AT DA A K AH B 2 BB G BILAH T 48 e T S0, B ST VR T A I A R AR B, I T
AEfMIK DBC-CPVA R H ik DBC (WEIZE. 7F 1. 3X107°~3.8X107° mol/L FLHl R B HF&F B K B,
F 4 B (A=420 nm) W & HARMER 28 1 pH=16 BZ WA, BH S A S HRE R EBREN
REKEBRESTF) R 1.3X 1072 mol/L 5 0.9X 1072 mol/L) ; #E#H FR I & 224 0. 02 g 193k DBC-
CPVA,ZE % 20 mL FRKE® . EXBERRG S TIHEERS 5 h 5, R EER. BRSNS ER
MEREBEHEBENRE, FRX(DHE DBC WEAZE (1, ,mmol/g).
_ V=0
D HVmL) HE A K EBAAET; co (mol/L) AR E B&E B IE M EEE s c(mol/L) A EWE W TR E B &
By 15 B9 W BE s m (@) BBk DBC-CPVA Wi & .

[ B BSOAH [ ) 3k DBC-CPVA R, ERALFI R B 5 h, XM B FRS e R 8mM, 5
TG R AR FRBOETEE (AL N EHE TSGR, VTR MR R E B DBC i E 28 ¥ s 4
RE AAGRMLE LR DL WE T8I, R T B2 B - A 3 0L 77 DLAE 5 ) & 2 g8 ek
F 1w B DBC MERE.

I, ()

K1 FWHIENEERLE

Table 1 Comparison of determination results of two methods

Is/(mmol » g=1)

Sample
Solid-phase extraction AA method

1 0.586 0.591

2 1.574 1. 569

1.5 EZEMERXEE DBC E A R 5K #m
I S HCAt S L 2% » 2 1) 28 50 M SO JR B I SR RIS DA R R T B 5 R I SR I X R i DBC [ 34k
37 B4 5 W LR R I 80 R 3 LR B AR A

2 #HRE5WR

2.1 7 CPVA R{BkREE#H DBC U F TR
1E % 5 SR AL R RO 72 R, DBC B30 5 @& F 246K BCMB 2 [a], A & A5 3 o BOR S E , AT 58
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DBC #4 LA 5 P 24k, 4= AL 10 & P B 4k 59 CMDBC; LK R /& BRIk CPVA R E & A KB K EHE, U
Na, CO; HZR |, CMDBC By & H I 53R CPVA R A #Y 523 2 7] 7] & A 28 8 RO » T8 it i 5 » AT
¥ 7@ iE DBC Ak [ 2 23R CPVA KW . 7EB N, CMDBC 8 4 @A P EH, TREA Z R T
EZS5RE R XA E RSB S SR TR A . 78 CPVA 3k E 2% DBC f 8
R TE 3 .

(1) Chloromethylation reaction of DBC
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(2) Immobilization reaction of DBC

Omoﬂo Na2C03
OH + CH2C14©: :@—cmm —
O __O_°
o o o
O—CHz—Ej[ @CHZCI +HCl
0 0

O
B3 {4 E gL EE DBC-CPVA Btk
Fig. 3 Chemical processes of preparing immobilized crown ether DBC-CPV A

2.3 EERERLMIK DBC-CPVA R 1E
& 4 44T CPVA § DBC-CPVA B4L4MGiE, 75
BRIAER CPVA BZLAMETE 5, AT LUE B 3R £ 4 BE R AL TR CPVA
Wl D K 4 % A< BR BRIk S B 5 A R AR IR A, Forp 1150
em ™ AL I BEEE C—O—C MRRAE R I, T 7E 7= Y Bk DBC-CPVA
DBC-CPVA 44, F 1597 em ' 5 1 510 em ' 4k
LT AR I 1 R A VR A 0, T e Rk 45 A Y TR B AR AR IR R | | . . | | . .
5B ER CPVA EE PR RERIESR. Z5056i% 4000 3500 30002500 2000 1500 1000 500
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Fig. 4 Infrerad spectra of CPVA and DBC-
CPVA microspheres
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2.4 HEER DBCEHFURNNEIERE

2.4.1 RN Bl 5 4 T ik DBC E 4 ERRE MRk, WE 5 FrTLIEH &) DBC [
R B B ST B ) ZE T K, 4 R R SR AT S04 9 h B, 3R SO E T4, DBC [ 3R LR AR fEE
16 BE B T 1 o BRSO B 3 R R, A ) R Bz B IR) PN el Bk DBC B B 2R E S, A S — R4k 2 3 22 L,
H A& B B SR, — A RS B NI A ER AR IREBA M TR #FT. B 5 8w, 4R
WER 70 ChL,EREN AT ETEE, N PEHERE ML LiEFKPEX N WEZE X 172
mmol/g, % BB R Z M B BB 5% AR R B R (85 O MUARBFSE B 70 °C 386 B A AL IR

2.4.2  WEFRRAE R A [ 58 oAt 254, SR 3 Fp AT LU fif 8 H e el ik CMDBC ¥ 57 N, N-— HI e H
Bt (DMF) (N, N-Z 1 B Z i (DMAA)Y K 1, 4-Z 48 /N3 (Dioxane) , #4177 [ # AL S L, 7 Bk DBC [ £
B A B2 M 2R il 6 FTas . 3 A SR B A B B (o SRR E B (E: (30) F TR 2, R 2 /41,3
Pl 30 AR K/ B 9 DME>DMAA > Dioxane,
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1.81
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Fig.5 Variation of immobilization amount of DBC t/h
with time at different temperature B 6 fili F A ] et DBC & 28 B i [R] A9 28 4k
Solvent; DMF; Solvent volume: 35 mL Fig. 6 Variation of immobilization amount of DBC with

time with different solvents

Temperature; 70 ‘C; Solvent volume; 35 mL
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Table 2 Data of dielectric constant and polarity constant of various solvents

Substance e(25 *C) Et(30)/(k] « mol™")
DMF 12.8 183.3
DMAA 10. 8 182.8
Dioxane 9.9 150. 6

MK 6 EREME B, 7E 3 Fh i) o BRSO B AR IR 5 DME>DMAA ™ Dioxane, % 5 & i1 & ¥

WPUF A — B, — 7T » W 300 A% X AR e A TR B 1) 82 W B AR R 9 » — MR U0, T R g A b 3, 5 R
foe 22 [R) 14 1R A%~ B Al HE LA AR R 3 , CMIDBC R & 3 F i) C—Cl 48k #4555 b 4 T8 S IE Bk B8 F 4 0 3R A%
HUAR SR Y FEAT » WO P AR M 0538 49 DMF B, O SR B3R B 47, DBC #Y [ 3% & s 5 (1. 72 mmol/g) 5 55
— D7 T » 5 50 B AR R W S BR A BR CPVA WV K VERE , 3R IR BE R AR L3R I A 4, WS R Al M R, 3C K A
Bk CPVA K%l tE BB S , 3T P 4 B 56 40 R 5K, PVA K FHE B m] 52 73 B B 7E W71 o , CMD-
BC 43 113, 5] 45 JUF1) i 4™ 3 A 38 56 P 4% o AR {5 R 2 22 R0 U 2, & A 35 A TR R » 42 3 e ik DBC 76 38 Bk
fEk CPVA KM E 3.
2.4.3 HWRAEREW 7 DMF A%, B e H A& F Bk CPVA B iis o 0. 2 g.CMDBC By it
R 0.2 g JAJE R 70 °C), g4 DMF B H &, #1738 ML, B 7 AR RK R 5E Bk DBC [& 2% & B B 8] /Y
LR, B 7 BoR, % EE A&, SRR DME [ B, wEk E R AR N R R AR, T E
T b S8 75 VA R0 R 0] AR AL R B B SR, AT 7 rh (R R O 1 AR R (9 h A9 B ER 2D %) DMF #y R4
il Hh 2k 5 2 8,

7 5/ 8 Wi, @k DBC By [E & 2 M H 8 K2 WL EFHE TR, 4 DMF &
£ 35~40 mL B}, FH# 2B A & AME (1. 72 mmol/g) » WUER A AK 1t BE 5 52 L 40 Y ¥ 5 3 L i IR) R 3R T b s
WahH . MR DMF 59 H B3/t Bk CPVA Y Bl Ve BE RE Y 77 B2 00 1T 3 5%, 3 R T BOA 2 B Y g
1, WOERE DBC /4 [ 38 5 Fifl 75 70 B 1 3 K 5 (BB 2495 DME 9 FY B KB, YW 9 B2 4 CMIDBC ¥
JE R AR A 1A R AR B 5 K 5 BB R Y T 3 IR % RO S B AR 5 i et Tk DBC Y [ 2K i B v 370 2
R RS R R T RE. B, % Tk A B 3Rk SR R R/ EE . X FAMRER, %7 DMF 8938
HHEH 35~40 mL,

3 & it

VITCEUE T M A9 BCMB 2y & 246 12050 . 7T A) 3 52 B DBC B9 & B 4k SR, 38 1 & 1 24k 7 9y
CMDBC5 52k 3R L) B fl Bk CPVA 3R] (3 F2 3 2 [8) 10 38 A% A R » AT S B ek i ) 6] 2804 » ol 78 [ A ek
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Bk B D RE Rk DBC-CPV A, AR SCHTEESE A9 “ VR T B B - [0 AR 25 B T e o 7 i 0 52 SEE g DBC B9 [ 3%
B TR B0 IR BE I AR B B 95T A A T Bk DBC 7R Bk CPVA R 19 B 25 .
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Fig., 7 Variation of immobilization amount of DBC with Fig. 8 Relationship curve between immobilization
time using different volumes of DMF amount of DBC and solvent volume

Temperature; 70 °C; Solvent; DMF
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