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Fig- 1 Effect of crosslinking degree on pore
distribution of PHEM A resins using ethyl
acetate as porogenic agent
a. PHEM A 10-E50; 5. PHEM A20-E50;

c. PHEM A30-E50
10, 20, 30 in sample codes denote crosslinking
degree; while ESO denotes the mass fraction

of ethyl acetate( 50 )

Fig- 2 Effect of crosslinking degree on pore
distribution of PHEM A resins using mixed
porogenic agent
a. PHEM A10-D25-E25; 5. PHEM A20-D25-E25;

c. PHEM A30-D25-£25
10,20, 30 in sam ple codes denote crosslinking degree,
while D25, E25 denote the mass fraction of dodecanol(25% )

and ethyl acetate(23% ), respectively
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Table 1 Effect of crosslinking degree on the pore volme and specific surface area of PHEMA resins
Resin Porevolume/(mL® g l) Specific surface area /( m? e l)
PHEM A 5-D25-F25 0.561 10. 2
PHEM A 10-D25-E25 0. 549 12 8
PHEM A 15-D25-F25 0.539 16. 6
PHEM A 20-D25-F25 0.526 23.0
PHEM A 30-D25-F25 0. 446 25.3
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Fig. 3 Effects of mixed porogenic agent
amount on pore distribution of PHEM A resins
a. PHEM A20-D12.5-K£12. 5, b. PHEM A20-D25-E25;
c. PHEM A20-D50-E50, d. PHEM A20-D62. 5-£62. 5

Fig- 4  FEffects of mixed porogenic agent
amount on pore volume and specific surface
area of PHEM A20-DX-EY (X* Y= 1% 1) resins,
where X, Y denote the mass fraction of dodecanol

and ethylacetate, respectively
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5 PHEM A SEM
Fig. 5 SEM micrographs of PHEM A resins
a and b are surface and cross—section photos of PHEM A10-E50, respectiv ely;

c and d are surface and cross-section photos of PHEM A10-D25-K25, respectively
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14.5- 10. 0 ,
14.5- 10. 0 o ) ) ,
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Table 2 Swelling value of PHEM A resins in solvent
PHEM A10-D25-E25 PHEM A20-D25-£25 PHEM A30-D25-E25
W ater(23. 2) 29 19 10
M ethanol( 14. 5) 56 35 18
Dimethyl sulfoxide( 13. 4) 78 56 33
Ethanol( 12 7) 35 26 17
Dimethylformamide( 12. 1) 74 51 25
1, 4-Dioxane( 10. 0) 43 26 13
Acetone( 10. 0) 45 30 14
Ethyl acetate(9. 1) 12 11 10
Toluene(8. 9) 0 0 0
n—Heptane( 7. 45) 0 0 0

* numbers in brackets denote solubility parameter.

25 PHEMA
PHEM A10-E50 PHEMA10-D25-E25 TG DTG 248. 2
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Synthesis, Structure and Properties of M acroporous
Crosslinked Poly( 2-hydroxyethyl methacrylate) Resins

LU Ling , SHI Ke-Yu, YUAN Zhi, HE Bing-Lin
(State Key Laboratory of Functional Polymer Materials for Adsorption and
Separation, Institute of Polymer Chemistry ,N ankai University, Tianjin 300071)

Abstract  Macroporous crosslingked poly (2-hydroxyethyl methacrylate) ( PHEM A) beads were
prepared via a suspension polymerization technique by reacting 2-hydroxyethyl methacrylate( HEM A)
with ethyleneglycol dimethylacrylate( EGDM A) as crosslinking agent as well as ethyl acetate or mix—
ture of ethyl acetate and dodecanol as porogenic agent. The effects of amount of crosslinking agent,
kind, amount and composition of porogenic agent on the pore distribution, specific surface area and
pore volume of PHEM A beads were investigated. It was found that the pore distribution of resin with
ethyl acetate as porogenic agent was broader than that with mixed agents. The pore volume was found
increased with increase in total amount of mixed porogenic agent and the amount of dodecanol, while
specific surface area decreased- PHEM A resins have good swelling ability in common solvents with
solubility parameters from 14. 5 to 10. 0.

Keywords  hydroxyethyl methacrylate, ethyleneglycol dimethyacrylate, macroporous resin, pore

structure



