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Abstract

A small-scale cylindrical biological fluidized bed reactor was used to treat industrial wastewater
containing high levels of fluoride and nitrogen. The carrier was a suspended carrier particle with a
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particle size of 8~30 mesh and a specific gravity of 1.2. The stability and efficiency of the biological
fluidized bed in removing COD, NHs-N, and TN were investigated during continuous operation by con-
trolling sensitive factors such as system temperature, dissolved oxygen, pH, and hydraulic retention
time (HRT). The results showed that to ensure high removal rates of COD, NHs-N, and TN, the optimal
operating conditions for the fluidized bed reactor were: HRT range of 6~12 h, temperature of 20°C~25°C,
dissolved oxygen of 2 mg/L~3.5 mg/L, and pH of 5.8~7.8.
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Figure 1. Three-phase biological fluidized bed
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Figure 2. Steps of microbial attachment on the carrier surface
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Figure 3. COD removal rate in the first phase of formal operation
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Figure 4. Formal operation phase I1 COD removal rate
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Figure 5. Ammonia nitrogen effluent concentration in the first phase of official operation
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Figure 6. Removal rate of ammonia nitrogen in the second phase of official operation
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Figure 7. Total nitrogen removal rate in the first stage of formal operation
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Figure 8. Total nitrogen removal rate during the second stage of formal operation
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Figure 9. Effect of temperature on total nitrogen removal
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Figure 10. Effect of dissolved oxygen on total nitrogen removal
& 10. FBENRERBRMNS0

DOI: 10.12677/wpt.2026.142008 77 VIS Y 3


https://doi.org/10.12677/wpt.2026.142008

(3) pH EM I 11 Fp T hn, % Mg pH {H1E 5.8~7.8 AT 2458, X4 pHE <5.8. >85
RN FEAG, LBRZEBER. S LB N E— T2 R /1511, 5— 7T H T A& K pH
(ELE M B SRR VA T [19], 30 RO AE R N 52 B30, PRI RT A3 8518, TEAEMDIRALIR RBigsH, pH E
S PR R f B B X A U R BR R  sr, AE pH (BN 5.8~7.8.

100
95
90
85
80
75
70 x—
65
60

% BECTRERES
& 24hJ5 R S48 P pH

55 o0 0 o o o

&850
§E45
&40 -
H 35
30

25

20

15

10

5

0

1 2 3 4 5 6 7 8 9

s

10 11 12 13 14 15 16

T <
o B N W b

O B N W B~ U O N 0 O

pHIE

Figure 11. Effect of pH on total nitrogen removal
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Figure 12. Effect of hydraulic retention time on total nitrogen removal
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