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Preparation of polyurethane foam based-activated carbons by k,co, chemical

activation for dye adsorption
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Abstract
Polyurethane based - activated carbons were prepared by the chemical activation using K,CO, as chemical agent
for dye adsorption. Proximate analysis was conducted to determine the amount of moisture, volatile matter, ash and fixed
carbon in raw material. The thermal behavior of K,CO, impregnated polyurethane foam was determined by
thermogravimetric analysis (TGA). The impregnation ratios of K,CO, activation were at 1.0, 1.5 and 2.0 and activation
temperature in the range of 700-1,000 °C were employed for preparing the adsorbents. The polyurethane foam based-

activated carbons were then characterized by the N, adsorption-desorption and the scanning electron microscope (SEM).
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The adsorption capacities were also investigated. Moreover, the adsorption kinetic was studied by using pseudo-first order

and pseudo-second order kinetic models. The results showed that the preparing condition using impregnation ratio of 1.0

and activation temperature of 800 °c yielded the activated carbon with the highest surface area of 1,089 mz/g and the dye

adsorption capacities of 500 mg/g. In adsorption kinetic, it was observed that the experimental data were well

explained by the pseudo-second order model with R’ 0f 0.99.
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Figure 1 TG and dTG curves of (a) polyurethane foam and (b) K,CO, impregnated-polyurethane

foam at the activation ratio of 1.0.
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Figure 2 Yield of polyurethane foam based-activated carbon at the different activation ratio
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Table 1 Specific surface area of polyurethane foam based-activated carbon at the different

activation ratio and activation temperature.
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specific surface area
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1.0 700 568.7
15 700 540.7
2.0 700 560.9
1.0 800 1089.5
15 800 1023.6
2.0 800 919.2
1.0 900 803.7
15 900 750.9
2.0 900 879.3
1.0 1000 414.1
15 1000 148.4
2.0 1000 4702
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Figure 3 Scanning electron microscope (SEM) images of (a) activated carbon prepared by using

the activation ratio of 1.0 and activation temperature of 800 °C and (b) carbonized carbon

at carbonization temperature of 800 °c (no activation).
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Freundlich isotherm
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Table 3 Parameters of pseudo first order and Pseudo second order model for the adsorption of

Reactive Red 195.

pseudo-first order kinetic model

pseudo-second order kinetic model

2

Ge,model qg,exp kl R

2
Ge,model

k, R

qe,exp

53.9 122.9 0.008 0.767

111.1 122.9 0.003 0.993
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Figure 4 Pseudo first order and pseudo second order model for Reactive Red 195 adsorption

compared with the experimental data.
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