GMA EGDMA

GMA/EGDMA 60740 4:1 3:1
60:40 AIBN (1wt )
2wtk )
GMA
1
GMA"[I GMAI"'J Cihﬂl&ll]] GMA”N GMAII]} c}NE"AIIIIG GMAIUT GMAI"&
Cyclohexanol-toluene 60:40 60:40 60:40 60:40 60:40 60:40 60:40 60:40
PS (%) | 5 10 20 30 10 10 0]
¥, (rpm) 1000 1000 1000 1000 1000 5000 7000 7000
¥, (rpm) 300 300 300 300 300 300 300 300
T, (°C) 70 70 70 70 70 70 70 55
Beads of 10 um (%) 10.7 0.3 04 0.4 No beads 35 38.5 35
dyy (um) 17 53 56 53 5 4 8
dy (m) 56 87 92 93 10 8 30
dyy (um) 113 128 144 186 64 33 98
BET porosity 0.27 0.20 0.10
¥, (ml/g) 0.22 The measures of porosity
S, (m.’ /g) 34.6 being carried out on the beads 328 26.9 20.0
d, (A) 254 of 10 pm, the analysis was 330 297 215
SEC porosity not carried out for polymers 0.40 0.34 0.29
Ve (ml/g) 0.41 having a low percentage
S, (m’/g) 50 of desirable beads 45 44 36
d. (A 330 350 310 220
GMA determined 61 Determination of the quantities 62 59 56
by IR (%) of epoxide being carried
GMA determined 28.5 out from the beads of 10 pm, 35 33 37
by titration (%) the analysis was not made for
Density of epoxide 124 polymers having a low 133 154 197
function® (mol/m?) percentage of desirable beads

* Afforded by the specific surface obtained by BET and % of GMA determined by IR,

Optimization of a polymeric HPLC phase: poly(glycidylmethacrylate-co-ethylene
dimethacrylate). Influence of the polymerization conditions on the pore structure of
macroporous beads  React Funct Polym VOL.56 NO.2 2003 9 FERREIRA' A BIGAN M BLONDEAU
D ELSEVIER 129 Table 3 Polymerization conditions for GMA series, granulometric
distribution, characteristics of porous polymers and titration of epoxides. Reprinted with
permission from ELSEVIER.
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Optimization of a polymeric HPLC phase: poly(glycidylmethacrylate-co-ethylene
dimethacrylate). Influence of the polymerization conditions on the pore structure of
macroporous beads  React Funct Polym VOL.56 NO.2 2003 9 FERREIRA A BIGAN M BLONDEAU
D ELSEVIER 132 Fig.3 Chromatogram of a mixture of toluene (a),nitrobenzene
(b),phenol (¢) and aniline (d) on GMA ref diol(l) and GMA1118 diol(l1l). Reprinted with
permission from ELSEVIER.

1 GMA

Optimization of a polymeric HPLC phase: poly(glycidylmethacrylate co ethylene
dimethacrylate). Influence of the polymerization conditions on the pore structure of
macroporous beads  React Funct Polym VOL.56 NO.2 2003 9 FERREIRA A BIGAN M BLONDEAU
D ELSEVIER 123 136
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4-hydroxystyrene-divinylbenzene DVB

( 1.0p m, 22% )y  1-
(0.6mL)/0.25% (30mL) 24 30 1-

(0.139)
(2.6mL) 0.25% 6

(0.01g) 5
1%
70 24

p-acetoxystyrene(émL) DVB(4mL) dibutylphthalate(3.8mL) AIBN(0.19)

0.25% (30mL)
(0.009g)
S 1%
70 24
(3.0g) (30mL) (85%,3.09)  (
(15mL) (15mL)) 24
1
Co-Porogen V, Pore Volume in Range, %
(mL/g) <10nm 10-50nm 50-500nm
dibutylphthalate 0.27 15 59 26
4-methyl-2-pentanol 0.31 16 52 32
decyl alcohol 0.34 18 47 35
I-chlorodecane 0.38 11 53 37
heptane 0.32 13 53 34

A Novel Polar Separation Medium for the Size Exclusion Chromatography ofSmall
Molecules: Uniformly Sized, Porous Poly(vinylphenol-co-divinylbenzene) Beads. J Lig
Chromatogr Relat Technol VOL.20 NO.2 1997 1 LEWANDOWSKI K SVEC F FRE" CHET J M J

Dekker 235 Table 1 Effect of Co-Porogen on Total Pore Volume, Vp, Measured by
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Mercury Intrusion Porosimetry, of Poly(4-vinylphenol-co-divinylbenzene)Beads. Reprinted
with permission from Dekker.
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A Novel Polar Separation Medium for the Size Exclusion Chromatography of Small
Molecules: Uniformly Sized, Porous Poly(vinylphenol-co-divinylbenzene) Beads. J Liq
Chromatogr Relat Technol VOL.20 NO.2 1997 1 LEWANDOWSKI K SVEC F FRE" CHET J M J
Dekker 236 Figure 4 Scanning electron micrographs of the surface(a),and internal
structure(b) of monosized poly(4-vinylphenol-co-divinylbenzene)beads. Reprinted with

permission from Dekker.
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A Novel Polar Separation Medium for the Size Exclusion Chromatography of Small

Molecules: Uniformly Sized, Porous Poly(vinylphenol-co-divinylbenzene) Beads. J Liq
Chromatogr Relat Technol VOL.20 NO.2 1997 1 LEWANDOWSKI K SVEC F FRE™ CHET J M J
Dekker 237 Figure5 Separation of alkylbenzenes by reversed-phase chromatography.

Conditions:5u m Poly(4-vinylphenol-co-divinylbenzene)beads; column 150x4.6nm i.d.; mobile
phase: acetonitrile-water(1:1); flow rate 1mL/min. Peaks: benzene(l), toluene(2),
ethylbenzene(3), propylbenzene(4), butylbenzene(5), pentylbenzene(6). Reprinted with
permission from Dekker.

A Novel Polar Separation Medium for the Size Exclusion Chromatography of Small Molecules:
Uniformly Sized, Porous Poly(vinylphenol-co-divinylbenzene) Beads. J Lig Chromatogr Relat
Technol VOL.20 NO.2 1997 1 LEWANDOWSKI K SVEC F FRE" CHET JMJ Dekker
227 243
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CAB-H CAB-L

200000
1
. Degree ol Molecular weight
Materials substitution or viscosity (dl/g)
_ Acetyl 0.9/3 -180°C _
CAB-Le {Butyryl 1.7/3 L7 Jacoions=0-627
Acetyl 0.9/3 0°c
CAB-H? {BuWTﬂ 1773 [7 Jicetone=1.141
PVAc? Acetyl  0.98/1 P, =1700
Pvpd Propyonyl0. 95/1 P,=1700
PVF? Formyl 0.8/1 P,=1700
a) Cellulose acetate butyrate (low viscosity).
b) Cellulose acetate butyrate Chigh viscosity).
¢) Poly(vinyl acetate).
d) Poly(vinyl propionate).
e¢) Poly(vinyl formate).
NO.12 1984 12 1909

Table 1 Molecular characteristics of raw materials

CAB-H CAB-L
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Composition (wt2z)® Concn. of

Gel epichloro-

No. hydrin

PVAc PVP PVF CAB-H CAB-L (mol/l)

AH-1 100 0.28
AH-2 95 5 0.28
AH-3 90 10 0.28
AH-4 80 20 0.28
AH-5 70 30 0.28
AH-6 60 40 0. 28
AH-7 50 50 0.28
AH-8 70 30 0. 56
AH-9 70 30 0. 84
AH-10 70 30 0.17
AL-1 90 10 0.28
AL-2 80 20 0.28
AL-3 70 30 0.28
AL-4 70 30 0. 56
PH-1 100 0. 28
PH-2 70 30 0.28
PH-3 60 40 0.28
PH-4 50 50 0.28
PH-5 50 50 0.84
PH-6 50 50 0.84
PL-1 70 30 0.56
PL-2 70 30 0.28
FL-1 70 30 0.28

a) Suspention temperature on PH-6 : 35°C, Other gels :

28°C.
NO.12 1984 12

Table 2 Polymer contents i

n composite beads

log M

1 1 1 i

30 40 50 60
Elution volume, V,/V, (25)
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NO.12 1984 12 1911
Fig.2 Calibration curves for PVA gels prepared from PVAc/CAB-H composite beads

NO.12 1984 12 1908
1913
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