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Bromate Reduction by Granular Activated Carbon

HUANG Xin, GAO Nai-yun, LU Pin-pin
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: Batch experiments were conducted to evaluate the kinetics of reducing bromate to bromide by granular activated carbon. Solution
conditions were studied in details, such as pH, ionic strength, temperature and initial bromate concentration. The results showed the removal
capacity of GAC was positively relevant to surface basic functional groups. The whole process was inhibited by other anions in solution and the
inhibition sequence was NO; > S0;~ > Cl™ . Pseudo-second order rate equation and intraparticle diffusion model were applied to fit the
process of bromate reduction and the process of bromide formation, respectively, with regression coefficients higher than 0.97 at most cases.
Bromate removal was found to be favored under conditions with low pH value and low ionic strength. Both sorption rate of bromate and
formation rate of bromide were decreaseds and then increased along with the increase of temperature during 15 ~ 42°C . In this experiment, the
maximum adsorption capacity of GAC is 769.23 pmol/g (98.4 mg/g), whereas the sorption process is slow and easily influenced. It is
concluded that the sorption of bromate by the micropore portion of GAC was influenced by the release of bromide.
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Table 1  Characteristics of activated carbons

.- TR VEH fE B e 8T AR A
/mmol* L~ /mmol* L~ /mg*g™! /mgrg~!
1 0.243 2.592 1092 225
2 0.709 1.392 1009 190.5
3 0.411 1.392 1032 189
4 1.269 0.832 1029 196.5
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Fig.1 Bromate adsorption/reduction capacities of different GACs
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Table 2 Parameters of pseudo-second order rate equation and intraparticle diffusion model

R AP T 2

€o

P g AT e

T/°C ., PH -1 kg x 1073 vo qe ky x 1073 R? R?
/pmmol * L, /mmol* L, 2 : o
/pmol* Cg* min'?) ~! fpmol* (gemin) =" /pmol*g™'  /g* (yumol*min) ~! CEAMRD  CEFEZID
15 40.00  5.80 0 0.719 0.982 0.268 166.67 3.108 0.997 —
25 39.70  5.80 0 1.648 0.988 0.320 227.27 2.487 0.976 0.997
35 34220 5.80 0 4.101 0.985 1.198 769.23 1.423 0.978 0.993
35 138.68  5.80 0 3.197 0.982 0.613 476.19 1.644 0.974 0.990
35 37.68  5.80 0 1.914 0.979 0.301 285.71 1.921 0.974 0.980
35 30.17  5.80 10 0.907 0.985 0.290 256.41 2.316 0.972 0.988
35 3479 5.80 1 1.553 0.982 0.145 185.18 2.058 0.953 —
35 3537 5.80 0.1 1.852 0.973 0.240 227.27 2.155 0.980 —
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42 36.43  5.80 0 2.811 0.978 0.439 238.10 2.781 0.971 0.988
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