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Breakthrough Characteristics of Dimethyl Phthalate in Granular Activated Carbon
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Abstract: The dynamic adsorption characteristics of dimethyl phthalate (DMP) in water by granular activated carbon (GAC) were investigated.

A series of column tests were conducted to determine the breakthrough characteristics, with effects of various water flow rate (0.65 ~ 4
mLemin~' ), particle diameter of GAC (550 ~ 1 250 ym), influent concentration of DMP (50 ~ 400 mg*L.™" ), and quantity of GAC (0.75 ~
1.4 g) taken into consideration. As a matter of fact, the high DMP adsorption capacity could be achieved by GAC, and the Yoon-Nelson
model was found to fit the breakthrough curves well under all the conditions; the dynamic adsorption capacity decreased with increasing water
flow rates or particle diameter of GAC, but increased with growing influent concentrations of DMP or quantity of GAC on the contrary. The
values of breakthrough parameters of Yoon-Nelson model, such as K’» T breakthrough time (¢, ) and balance time (¢,) were obtained by
experimental data through calculation. On the basis of the relations between every influencing factors and above parameters of Yoon-Nelson
model, taking influence factors and breakthrough time into accounts the dynamic model were set up, which can be used to indicate the
relationship between the effluent concentration of DMP from GAC column and breakthrough time under different initial parameters.
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Table 1 ~ Comparison between the parameters of Yoon-Nelson model and experimental data with different flow rates
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/mL*min~! T I3 I T ' Vs

0.65 0.179 5 45.98 29.58 62.38 46.78 28.18 61.79 8.25 0.990 8
1.00 0.254 8 29.58 18.03 41.13 28.97 18.28 39.12 7.54 0.984 5
2.00 0.383 8 14.10 6.43 21.77 13.48 6.47 21.93 5.41 0.957 2
3.00 0.444 9 9.21 2.59 15.83 8.76 3.01 15.28 4.10 0.9156
4.00 0.544 1 6.02 0.61 11.43 5.52 1.43 10.79 3.28 0.9370
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Table 2 Comparison between the parameters of Yoon-Nelson model and experimental data with different diameter of GAC
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/pm K/~ T 1y 12 T V' vy K R
550 0.291 3 24.54 14.44 34.65 24.47 13.71 36.0 7.15 0.963 0
1 000 0.170 4 20.50 3.22 37.77 19.96 2.95 38.9 3.49 0.990 1
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Table 3 Comparison between the parameters of Yoon-Nelson model and experimental data with different influent concentration of DMP

¢ HS VA /h X5 P A
O K'/h~! - - - K R?
/mg* L T t ty T t'y t'y
50 0.1196 67.33 42.71 91.95 65.70 43.00 92.40 8.05 0.992 6
100 0.193 9 43.95 28.77 59.13 44.20 27.70 58.80 8.52 0.975 5
200 0.291 3 24.54 14.44 34.65 24.47 13.71 36.00 7.07 0.963 0
300 0.3212 16.89 6.77 27.00 15.90 7.70 26.50 5.43 0.973 8
400 0.385 2 14.06 6.41 21.70 13.60 6.30 21.80 5.42 0.972 4
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Table 4  Comparison between the parameters of Yoon-Nelson model and experimental data with different quantity of GAC

_ R THAAE /M IS T AHIE /h
Bl K/ /h-! , ) K r
T t ty T t' t'y

0.75 0.423 6 8.07 1.12 15.02 7.70 0.90 14.90 3.42 0.973 1
0.90 0.403 3 9.55 2.25 16.85 9.50 3.30 16.70 3.85 0.989 4
1.10 0.387 6 13.08 5.48 20.67 12.40 5.90 20.90 5.07 0.989 0
1.20 0.383 8 14.10 6.43 21.77 13.48 6.47 21.93 5.41 0.957 2
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