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Table 1 Formulation for different PUFs

Sample PUF-1 PUF-2 PUF-3 PUF-4 PUF-5 Contrast PUF
N-MDA(g) 1.7 3 10 15 20 0.3
TDI(g) 63 64 75 83 91 60

Others:100 g MN 3050, 2.5 g dibutyltin dilaurate, 1 g foam stabilizer, 5 g deionized water, 4 g dichloromethane, the mixed acid of phosphoric

acid and acetic acid (at weight ratio of 1: 1) was used at amount of 40 wt% of N-MDA.
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Fig. 1 Appearance of contrast PUF (a, b) and PUF-3 (¢, d)

Table 2 Pore size, density and porosity of different PUFs

Sample PUF-1 PUF-2 PUF-3 PUF-4 PUF-5 Contrast PUF
Range of pore size (mm) 0.5~1.5 1.5~2.5 2.0~3.0 1.5~2.5 1.5~2.5 1.0~3.0
Average pore size (mm) 1.0 2.0 2.5 2.0 2.0 2.0
Density (g/cm®) 0.038 0.028 0.036 0.021 0.024 0.023
Porosity (% ) 97.2 98.0 97. 4 98. 4 98.2 98.3

K Nicolet560 21 4} S 33 43 B A0 5 % He
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Fig. 2 IR spectra of contrast PUF (a), PUF-2 (b), PUF-3
(¢) and PUF-5 (d)
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Table 3 Elastic resilience of different PUFs

BRI 55 W, [N

Sample Contrast PUF PUF-1 PUF-2 PUF-3 PUF-4 PUF-5
Elastic resilience( % ) 14. 60 18. 48 29.30 26. 10 16. 96 9.30
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Fig. 3 Influence of N-MDA on tensile strength and elongation

at break of PUFs
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Fig. 4 Influence of N-MDA on the contact angle for water and

cation content of PUFs
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Fig. 5 Weight of adsorbed activated sludge at different time

for PUF-3 and contrast PUF
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Fig. 6 Appearance and interior of contrast PUF ((a) and (b)) and PUF-3 ((c¢) and (d)) after adsorbing activated sludge

Fig. 7 The state of contrast PUF (a) and
PUF-3 (b) in water
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Fig. 8  The adsorbing processes for activated

sludge by PUF-3 (a) and contrast PUF (b)
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PREPARATION OF CATIONIC POLYURETHANE FOAM CARRIERS AND
THEIR ADSORPTION PROPERTIES FOR ACTIVATED SLUDGE

De-yuan Wang, Quan Feng, Yu-xiao Wang, Li-ming Tang, Xin-hui Xing

( Laboratory of Advanced Materials, Department of Chemical Engineering, Tsinghua University, Beijing 100084 )

Abstract A series of hydrophilic cationic polyurethane foams ( defined as modified PUFs) were prepared by
using N-methyl diethanolamine (defined as N-MDA) as the reactant and treating the foams by hydrochloric
acid. The catalytic activity of N-MDA was effectively inhibited by using the mixture of phosphoric acid and
acetic acid as the acidic inhibitor and the PUFs were successfully prepared at high amount of N-MDA. The
structures and properties of the resulting samples were analyzed by IR spectrometer, contact angle measuring
instrument , electronic stripping tester, conductivity meter and zeta potential meter. With increasing the amount
of N-MDA ,the cation content and hydrophilicity of the samples increased gradually,but the elastic resilience,
tensile strength and elongation at break increased first and then decreased. Furthermore , The modified sample
was used as a novel microorganism immobilized carrier for adsorbing activated sludge. The results indicated that
the modified PUF displayed a higher adsorption rate for activated sludge than the unmodified one ( defined as
contrast PUF). And its highest adsorption capacity for activated sludge could reach 180 g/L, more than two
times of the capacity (80 g/L) of the contrast PUF. The adsorbing processes of these two carriers were
explained based on the hydrophilicity of their backbone surfaces and the electrostatic attraction between the
carrier and activated sludge. The improved adsorption property should make the modified PUF suitable for
application in microbial immobilization.

Keywords Polyurethane foam, Hydrophilicity, Cation, Immobilized carrier



