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Fig. 1  Biofiltering materials
A: White ceramic ring; B: Red breathing silica loop
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Fig.2 The NH,-N concentration change of the waste water treated with biofilting materials at different ratios

NH, =N L 4% 10% 10 12
2% 6% 16 6% 10%
14% 24 L 2% 28 .
16 6% NH, "-N 14% 16 14%
NH, "N 6% .
1 NH, * N

Tab. 1 Parameter values for NH, * N concentration estimation model for the waste water treated

with biofilting materials at different ratios

Biofilting materials and the ratio of filtering Values
material to waste water a b ¢ d R

2% 5.733 1 0.000 1 0.3806 -3.6143 0.99 9

6% 2.419 1 0.000 5 0.4004 -0.2856 0.9979

Red breathing silica loop 10% 1.986 8 0.000 7 0.8397 0.053 2 0.988 1
14% 1.981 8 0.000 8 0.824 4 0.034 4 0.9851

2% 1.992 5 0.000 3 0.646 5 0.0157 0.986 1

6% 2.020 3 0.000 1 0.725 4 0.047 4 0.995 7

White ceramic ring 10% 2.1320 0.000 4 0.4935 -0.0174 0.996 5

14% 3.72 60 0.003 1 0.2610 -1.5689 0.9946
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Fig.3 The NO,- concentration change of the waste water treated with biofilting materials at different ratios
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Tab.2 Parameter values of NO, N concentration estimation model for the waste
water treated with biofilting materials at different ratios
Types of bifiltering materials and the proportion of Values
filtering material to water a ¢ d R
2% 4.6416 -132.0539 -0.3827 0.0154 0.996 8
6% 10.456 7 -193.396 0 -1.064 3 0.058 1 0.969 9
Red breathing silica loop 10% 5.0113 -41.7336 -0.7156 0.0417 0.975 1
14% 4.9920 -39.1920 -0.7303 0.0472 0.957 4
2% 8.8542 -126.5820 -1.0078 0.0426 0.991 0
6% 6.616 0 -106.3854 -0.7095 0.0435 0.986 5
White ceramic ring 10% 7.8731 -162.6929 -0.7541 0.057 4 0.984 3
14% -0.1932 -31.2086 0.1017 0.004 1 0.998 5
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Effect of Breathing Loops and Ceramic Rings at Different Ratios on the
Removal of NH, * N in the Wastewater from the Aquaculture

MENG Fantong ZHENG Xing CUI Yunliang WANG Aimin GU Zhifeng

( Key Laboratory of Tropical Biological Resources of Ministry of Education Key Laboratory of Tropical Hydrobiological
Technology of Hainan Province/ the Ocean College Hainan University Haikou Hainan 570228 China)

Abstract: Red breathing silica loops and white ceramic rings were placed in the aerated biofilter to observe their
removal of NH, "N and NO, ~-N from the wastewater in the aquaculture of Portunus trituberculatus by using the
biofilm formation method. Mathematical models were set up for the changes of NH, * -N and NO, "N concentration
in the wastewater. The results showed that the NH, "N concentration descended gradually with time in both the
breathing silica loops and the white ceramic rings at different ratio while the NO, "N concentration rose to the
peak and then decreased. The red breathing silica loops at the ratio 14% and 10% had the highest removal rate of
NH, *-N and NO, “N. They reduced the NH, * -N concentration of the wastewater to 0.056 +0.014 mg * L.™" with
a removal rate of 97.37% at days 21 —23 after treatment; the NO, "N concentration rose to the peak ( 1.722 mg *
L' +£0.014 mg *+ L") at day 10 after treatment and decreased to the lowest (0.024 +0.009 mg * L") at days
24 -26. The concentration of NH, " N (y) in the wastewater fits the model of y =a/( 1 + be™) +d and that of
NO, "N () fits the model y =x" e!"*** +d for the biofiltering mateials at different ratios.

Keywords: biofiltering materials; ratio; aerated biofilter; NH, " N removal; fit equation model



