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Fig. 1 The appearance of biofilter media
a: White glass ring; b: Bacterial ball; ¢: Red breathing loop; d: Volcanic rock; e: Coral sandstone
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Fig. 2 The concentration change of inorganic salt containing nitrogen in the seawater containing high ammonia

during biofilm cultivation and maturation

A: The NO, " N concentration during biofilm cultivation; B: The NH, * N concentration after biofilm maturation;

C: The NO, " -N concentration after biofilm maturation; D: The NO, ~ N concentration after biofilm maturation
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Fig.3 The fit curve between the NH, * N and NO,-N or NO, ~ N concentration of the seawater containing high
ammonia when treated with the biofilter media after biofilm maturation
A: fit curve between NH, * N and NO, ~ N concentration; B: fit curve between NH, "N and NO; ~ N concentration
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1

Tab.1 The parameter values of the model equations for inorganic nitrogen concentration

of the seawater containing high ammonia when treated after biofilm maturation

Types of inorganic  Types of biological Values
nitrogen biofilter media a b c R?
Bacterial ball 961.599 206 0.087 175 0.9218
.714 .091 .92
White glass ring 850. 714 680 0.091 767 0.923 8
NH, "N . 887.113 529 0.099 054 0.962 4
Volcanic rock
934.520 778 0. 124 005 0.947 8
Red breathing loop
942. 149 386 0.128 155 0.939 4
Coral sandstone
Bacterial ball 0.033 82 -0.533 61 0.964 12 0.9727
. . 0.023 51 -0.361 73 0.652 64 0.987 4
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NO, "N . 0.031 71 -0.422 69 0.694 04 0.971 5
Volcanic rock
.01 -0.1 2 .225 11 . 1
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0.096 99 -0.882 07 1.094 59 0.766 6
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Bacterial ball 0.020 93 -0.804 54 2.203 84 0.987 2
. . 0.025 29 -0.47662 0.966 86 0.983 4
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Comparison of Five Biofilter Media in Ammonia-removing
Efficiency in the Recirculation Aquaculture System

CUI Yunliang' > GU Zhifeng' > ZHENG Xing' > WANG Aimin' *

(1. Ministry of Education Key Laboratory of Tropical Bioresources Hainan University Haikou 570228;

2. Ocean College/Hainan Key Laboratory of Tropical Hydrobiological Technology Hainan University Haikou 570228 China)

Abstract: Five biofilter media bacterial ball white glass ring volcanic rock red breathing loop and coral
sandstone were used to remove dissolved NH, " N NO,-N and NO, "N in the seawater in a closed recircula—
tion aquaculture system by using the natural biofilm cultivation method and to examine the change of and the re—
lation among NH, * N NO,-N and NO, ~ N in the seawater afier the biofilm maturation. During biofilm cultiva—
tion these biofilter media were found to reduce the NH, * -N concentrations over time increase initially and then
decrease the NO,-N concentrations and increase gradually the NO; ~ N concentrations. The coral sandstone and
the red breathing loop were better than other media in removing inorganic nitrogen. They formed biofilms in a—
bout 23 days and reduced the ammonia concentrations to 0.215 mg * L.™" at day 15 after biofilm formation with
a NH, " N removal rate of upto 98.5% . Afier biofilm maturation the exponential equation y = ae ™" was fitted to
the data of the NH, * -N removal efficiencies of each biofilter medium and the equation y =1/( a + b/xlnx + ¢/
x) fitted to the data of the NO,-N and NO, N removal efficiencies. Moreover the relationship between the
NH, * N concentration and the NO,-N concentration or the NO; ~ N concentration in the sea water was also fitted
by using the exponential equation y =ae .

Key words: biofilter media; recirculation aquaculture system; biofilm cultivation; NH, " -N; ammonia nitrogen;

water treatment; fitting equation model



