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Kinetic study of adsorption enhancement on ammonia nitrogen
wastewater by biological zeolite ball

Tang Hai Sha Junpeng Zhao Xiang

(School of Biochemical Engineering, Anhui Polytechnic University, Wuhu 241000, China)

Abstract

lized nitrifying bacteria zeolite small ball(ZSB) carrier with the characteristics of porous structure. The results

The adsorption enhancement of ammonia nitrogen wastewater was conducted using an immobi-

showed that the ZSB can fastly immobilize nitrifying bacteria, the adsorption kinetics illustrates that the ammonia
nitrogen adsorption capacity can reach 2. 816 mg/g at 150 min and have a continuous increasing trend. Pseudo
second-order equation and Elovich model can precisely fit the adsorption processes, which suggest that biological
zeolite small ball ( BZSB) could be a complex conversion process coupling with heterogeneous diffusion and
chemical adsorption reaction. The fitting results indicate that the adsorption rate limiting step of ammonia nitro-
gen by BZSB are both liquid film diffusion and intra-particle diffusion, the adsorption of ammonia nitrogen in mi-
cropore are strengthened by the nitrification of ammonia by active nitrifying bacteria.

Key words zeolite small ball; immobilization; ammonia nitrogen removal; nitrifying bacteria
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Table 1 Adsorption kinetic and diffusion models
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Fig. 2 Biomass curves of nitrifying bacteria 0

adsorption immobilization
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Fig. 3 Ammonia nitrogen adsorption kinetics by ZSB/BZSB
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Table 2 Constant parameters and correlation coefficients calculated for
adsorption kinetics models and Elovich equation
1B — 2 3l g 2 A M — 5l )y~ A Al Elovich J5 2
R’ SN R Wk R RN
7ZSB 0.4164 y = —-0.0004x + 0.429 0.9999 y = 0.4837x + 4.0728 0.8193 y = 0.2161x + 0.8186
BZSB 0. 8474 y = -0.0007x + 0.5785 0.9975 y = 0.3844x + 26. 161 0.9907 y = 0.5471x - 1.016

2.3 WRHALE

3 ) R B FBCRH UKL P 47 RO TR X 3l g =
WAt Al o E M AnIE 4 FE S Frs, ik
iR A SRR BB 3,

-In(1-F)

ZSB A RIS R A R O 0. 5235, A LA 4fE ) 3
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Fig. 5 Correlated curves of intra-particle diffusion model
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Table 3 Constant parameters and correlation coefficients calculated for intraparticle and Liquid film diffusion model

P A B A € i
R? K (mg/ (g + min~%7)) C, R? Kyp (mg/ (g« min®?)) c, R? K,y (min~")
ZSB 0.9916 0.2748 0. 0435 0.939 0. 0094 1. 8411 0. 5235 0. 0006
BZSB  0.9857 0. 1462 0. 0008 0. 8741 0. 0546 1.1486 0. 8694 0.0013
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