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2
2.1
TriSep"' 2100 pCEC ( Unimicro Technologies )
<300 kV N - ; KQ2200B
( ) FEI SIRION 200/INCA OXFORD
( FEI / OXFORD ).
( , Tedia ) y- ( y-MAPS,
97%) 4- ( VPBA, 98%) . ( PETA) . ( 99%)
( 99%) Alfa Aesa ; ( AIBN) . . . (
98%) . ( 99%) ; ( 99%) (
99%) , Sigma-Aldrich ; ( 98%, )
( 99%) NaH,PO,  Na,HPO,( 99%) o
(100 um i.d. 365 um o.d. ) ;022 um (
) o
2.2
2.2.1 1 mol/L NaOH  HCI 30 min
10 min 4h. yMAPS- (1:1,V/V) 45 C
4 h,
2.2.2 PETA  VPBA
1% AIBN o 20 min, 10 min.
75 C 12 ho
o 25 cm 25 cm 45 cmo
2.3
N N N N 0lg
10 mL 022 pm 10 g/L o NN .
1000 - 4 C o
2.4
2.4.1 (t,) &
(2)
er=(FTy=V,) lar’L (2)
F t V.. r L .
2.4.2 45 cm( 25 cm) - : ACN-0.01 mol/L
(20:80, V/V pH 8.5) : ACN-0.1 mol/L.  (20:80 V/V pH3.0).
50 pL/min 500:1 5 uL 10 nL.
214 nm 254 nm.
2.4.3 45 cm( 25 cm) 50 puL/min
500:1 5 uL 10 nL. -5 kV ( Outlet)
( Inlet) o ACN-0.01 mol/L (20:80,
V/V pH8.5) . 214 nm, 254 nmo
3
3.1

( EDMA)
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( PETA) 3 . VPBA  PETA
(3) o PETA VP-
BA o
HO OH ][:)‘_““
_.-Ji\fm ;ﬂ
0 O, AIBN ¢ {: o
O+ A T ey ™ gl ()
0O «

Lo ¢ ]

o O
=

w |}

o r'{im mij“”
3.2
o 1
; 50% o
8 :2 o
1 N

Table 1  Effect of ratio of pore-foaming agent on thecolumn efficiency, flow rate and electroosmosis flow ( EOF)

V( )= V( )

V( Etha;lediol) : Col tat Column efficiency Total porosity Flow rate EOF rate
V( Diethylene glycol) otumn status (N/m) (er) ( mm/s) ( mm/s)
10 :0 Stationary phase
is not formed

9:1 Dissolved 40 584 0.8648 0.574 0.11
8:2 Dissolved 23 031 0.8897 1.026 0.99
7:3 Dissolved 15 412 0.5882 0.830 0.12
6 :4 Dissolved 16 864 0.7343 0.462 0.075
5:5 Blocking
4:6 Blocking
3:7 Blocking
2:8 Blocking
1:9 Undissolved
0:10 Undissolved

3.3

3.3.1 ( DOE)

4 Al Al ( 2) (e}
8 8 N o
( ACN) -10 mmol/L (20:80, V/V pH 8.5)
A ( Breakthrough curve)
20 1~8). 2 4 3 .
8
3 N N o 2
o (1) (A) 3
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. (2) .
o (C)
(D) - (3) 3
4 ( VPBA) 7. 32
mg ( PETA) 6 mg - 8:2 V/V) 100 pL ( AIBN) I mg.
3.3.2 9 2, 8
9 o
2
Table 2 Design and Visual Analysis of the orthogonal experiments
Factor
A B C D Column Retention Break-through
Test No. . efficiency time capacity
VPBA PETA  Porogenator  Trigger ( N/m) ( min) (' mol/m)
(mg) (mg) (pL) (mg)
1 59 6 100 1 17870 4399 222
2 59 6 150 3 1963 3392 1.65
3 59 12 100 3 10018 4.14 241
4 59 12 150 1 2132 3252 2.7
5 74 100 3 4556 3.048 332
6 74 6 150 1 9052 4.795 2.66
7 74 12 100 1 2756 2.545 1.88
8 74 12 150 3 2442 5379 197
9" 73 6 100 1 18013 4.172 4.62
VPBA: 4-Vinylphenylboronic acid; PETA: Pentaerytheitol triacrylate.
3.4
. IR : ( KBr)
3385, 2931, 2878, 2361, 2329, 1735, 1610, 1437, 1414, 1341, 1218, 1127, 1060, 898, 821, 803 656 cm™'
1341 cm™
1
. ( VPBA-co-PETA)
3.5
3.5.1
1
Fig.1 Scanning electron micrographs ofthe inner part of
(pH=8.5) a poly ( VPBA-co-PETA) capillary monolithic column
;7 min (pH=3.0) o

3.5.2
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OH

OH 2
161 Catechol . . .
> 1ab Fig. 2 Separationof quinol and catechol on the boronate
; 12k OH affinity monolithic column
—__r= 10F ( Capillary column) : 100 um i.d. 365 um o.d. ( To—
;4 8r tal length) 45 cm( Effective length 25 cm) ; ( Mo-
8 "L OH bile phase) : ACN-0.01 mol/L (PBS) (20:80, V/V
—'C: ;1 Quinol pH8.5);7 min (in7 min) ACN-0.1 mol/L (HAc) (20:
E’ ;; t L__ 80 V/V pH3.0); ( UV detection wavelength) 214 nm;
' : 4 4 - - _|Iu (Samples) : 0.1 g/L ( Quinol) 0.1 g/L
k. ) “~ -
Umin ( Catechol) o
3 5% 20% k”
(logk?) (r>0.9922) . o
3.6
3.6.1 pCEC pCEC
( 4) o ~ ~N N N
0.8 8 8r &
0.6
0.4f = ok
0.2} =
~ oo} T
B —0.2f 3 4f
— - -
-0.4 - :‘g
0.6} £ 2}
~0.8f 2
i L
1.0} <
i) - M S NP 0F -
4 6 8 10 12 14 16 18 20 I L I - )
ACN content (%) 0 2 10 12 14 16
t/min
3 logk” 4

Fig.3  Plot of logk” of the analytes versus ACN concentra—
tion in the mobile phase
1. (Thiourea); 2.
2( The other conditions are teh asme as in Fig.2) o
uHPLC 5
( VBPA—<0-PETA)
o ( Adenosine)

( Thymine) ; 3. ( Adenine) .

3.6.2

( Deoxyadenosine) o

b

4 min ;

Fig.4 Separationof alkyl benzenes homologous series on
the boronate affinity monolithic column
3( The conditions are the same as Fig3) o 1.
( Thiourea) ; 2.
( Toluene) ; 5.

( Benzene) ; 4.

( Dimethyl-

( Benzyl alcohol) ; 3.
( Ethylbenzene) ; 6.

henzene) .

(=

HO
-0

OH OH OH OH

(]
T

Absorbance at 254 nm/mV

0f ke __—-‘-‘J \_
1 1 1 1 1 1 i i
0 2 4 6 8 10 12 14 16
t/min
5
Fig.5 Separationof deoxyadenosine and adenosine on the

boronate affinity monolithic column
2( The conditions are the same as in Fig. 3) ;
( Samples) : 0.1 g/L ( Deoxyadenosine) 0.1 g/L

( Adenosine) o
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Preparation Characterization and Applications of
Poly (4-vinylphenylboronic—co-pentaerythritol triacrylate)
Affinity Monolithic Capillary Columns

WANG Chao-Ran WANG Yan GAO Ye MA Dan-Dan GU Xue YAN Chao®
( Shanghai Jiao Tong University Shanghai 200240 China)

Abstract A boronate functionalized monolithic capillary column was synthesized characterized and utilized
in the mode of both affinity and reversed phase chromatography. The polymer was prepared using 4-
vinylphenylboronic acid as the functional monomer  pentaerythritol triacrylate as crosslinker
azobisisbutyronitrile as trigger ethanediol and diethylene glycol as porogenator. In order to optimize the
properties the orthogonal experiment was designed by the DOE software. The optimum preparation conditions
were monomer ( 4-vinylphenyl-boronic acid( VPBA) 732 mg) crossdinking agent ( pentaerythritol triacrylate
(PETA) 6 mg) trigger ( azobisisobutyronitrile( AIBN) 1 mg) and pore-foaming agent ( diethylene glycol—
ethanediol 2:8 V/V). The column with the best proportion was characterized and applied in capillary high
performance liquid chromatography ( uHPLC) and pressurized capillary electrochromatography ( pCEC) . The
results suggested the column persisted affinity chromatography character because the boronate group located at
the stationary phase could specifically absorb compounds containing cis-dihydroxy functionality at alkaline
conditions; because of the properties of PETA the column also persist RP separation mechanism and separate
different benzene series in 20 percent organic phase.
Keywords Boronate affinity chromatography; Capillary monolithic column; Pressurized capillary
electrochromatography
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