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3% NaCl 45°C D,.
DVB DVB  200% D, D,
DVB  50% BPO D./D, R, =
D,/D, *.
60°C lh 70°C 2h 1.3.5 PDVB/PNAEAM IPN
80C 1h 95°C
6 h . 0.1¢
pH=3.6
PDVB . THZ88-1 24 h
1.2.2 PDVB/PMA IPN
PDVB MA TAIC MA 206.1 nm
TAIC 200% MA
TAIC 50% AIBN MA  TAIC -V |
1% PDVB 1=y 1-x *10°
45°C q mg/g ¢, ¢
200 mL. 1% mg/LL V
3% NaCl 67°C ml, w g . X
2 h 75°C 2h 85C
2h 95 4h .
: 1.3.6 PDVB/PNAEAM IPN
PDVB/ 10 mm
PMA IPN . 10 mL 2.8 BV/h
1.2.3 PDVB/PNAEAM IPN 0.6687 mg/L pH=3.6
PDVB/PMA IPN 3 BV :
12h PMA 4% NaOH 1.4 BV/h.
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2.1 PDVB/PNAEAM IPN
24 h PDVB/PNAEAM 1 PDVB PDVB/PMA IPN PDVB/PNAFAM
IPN. IPN . PDVB/PMA IPN
1.3 PDVB/PNAEAM IPN PDVB
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Fig. 1 IR spectra of PDVB PDVB/PMA IPN PDVB/ AR R
PNAEAM IPN resins
Table 1 The values of BET surface pore volume of PDVB  PDVB/PMA and PDVB/PNAEAM IPN resin
PDVB PDVB/PMA IPN PDVB/PNAEAM IPN
BET surface m?/ g 656.23 489.26 301.78
Pore volume cm®/g 1.35 1.08 0.72
Table 2 The weak base exchange capacity and water retention capacity of the polymers
PDVB PDVB/PMA IPN PDVB/PNAEAM IPN
Water retention capacity 13.18% 53.29% 58.18%
Weak base exchange capacity mmol/g 0 0 1.12
3 . 3 PDVB/PNAEAM IPN
2.5 PDVB/PNAEAM IPN
PDVB/PNAEAM IPN
2 PDVB/PNAEAM IPN
. PDVB/PNAEAM IPN
40°C 20 mg/L
PDVB/PNAEAM IPN PDVB/PNAEAM IPN 58 mg/g
PDVB/PNAEAM IPN NDA-100
45 mg/g 7 660 5. 2
180
PDVB/PNAEAM IPN 1601
PDVB/PNAEAM IPN 140+
PDVB %g 120F
PNAEAM £ 100r
8or 0298 K
60k 0303 K
Table 3  Swelling ratio of PDVB/PNAEAM IPN in different forms of A308K
40+ v3I3K
solvents 0 100 200 300 400 500 600 700 800
Solvent Water Ethanol ~ Benzyl alcohol ~ Toluene ¢ (mg/L)
Swelling ratio 1.06 1.26 1.31 1.12 Fig. 2 Adsorption isotherms of salicylic acid onto PDVB/

PNAEAM IPN resin
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Fig. 3 Adsorption isosters of salicylic acid onto PDVB/ Fig. 4 Plot of Ing versus Inc, for adsorption of salicylic
PNAEAM IPN resin acid onto IPN resin
Table 4 Thermodynamics functions of salicylic acid onto PDVB/PNAEAM IPN resin from aqueous solution
AG kJ/mol AS J/ mol K
q mglg AH kJ/mol
298 K 303 K 308 K 313 K 298 K 303 K 308 K 313 K
103.58 -29.87 -9.98 -9.90 -9.83 -9.79 -66.74 -65.91 -65.06 -64.15
113.67 -30.98 -9.98 -9.90 -9.83 -9.79 -70.47 -69.57 - 68.67 -67.70
123.33 -33.26 -9.98 -9.90 -9.83 -9.79 -78.12 -177.10 -76.07 —74.98
133.78 -34.27 -9.98 -9.90 -9.83 -9.79 -81.51 —-80.43 -79.35 -78.21
4 1 AH 0 700k
< poood-0o
5 = ood
S 600F "
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AG 0 . 3 AS Fig. 5 Fluidizing adsorption curve of salicylic acid
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Fig. 6 Fluidizing desorption curve of salicylic acid . 4% NaOH .PDVB/
PNAEAM IPN
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SYNTHESIS OF HYDROPHOBIC-HYDROPHILIC MACROPOROUS
POLYDIVINYLBENZENE/POLY N-2-AMINOETHYLACRYLAMIDE IPN RESIN AND
ITS ADSORPTION PERFORMANCES FOR SALICYLIC ACID IN AQUEOUS SOLUTIONS

XIAO Guging' > GAO Shugin' XIE Xianglin' XU Mancai'
! College of Chemistry and Chemical Engineering Hunan Normal University ~Changsha 410081
% College of Chemisiry and Environmental Engineering Hunan City University Yiyang 413000

Abstract The objective of this work was to develop an adsorption resin for removing aromatic acid contaminations
of aqueous environment. The macroporous polydivinylbenzene/poly methyl acrylate interpenetrating polymer network
was prepared by sequential suspension polymerization method it was then converted to the hydrophobic-hydrophilic
macroporous  polydivinylbenzene/poly N-2-aminoethylacrylamide  interpenetrating polymer network ~ PDVB/
PNAEAM IPN by aminolysis with ethylenediamine . The hydrophobic PDVB part in PDVB/PNAEAM IPN resin has
the ability of adsorption through hydrophobic interaction on the other hand the hydrophilic PNAEAM part has the
ability of adsorption by means of hydrogen bonding. For the adsorption studies salicylic acid was chosen as the
representative of aromatic acids because there is a hydrophobic benzene ring and a hydrophilic hydroxyl group in the
molecule. The pore structure the weak base exchange capacity the water retention capacity and the swelling ratio of
PDVB/PNAEAM IPN resin were measured . The adsorption isotherms of salicylic acid at different temperatures were
studied . Isothermal adsorption enthalpy Gibbs free energy and entropy were calculated according to thermodynamic
equations. The saturated adsorption capacity for salicylic acid was up to 46.1 mg/ml.  wet resin according to the
dynamic adsorption and desorption experiments. The resin can be regenerated by 4% NaOH. The results of
adsorption for salicylic acid indicate that the PDVB/PNAEAM IPN resin may have a promising prospect in separating
aromatic acid from waste water in industry.
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