20264 11 A | A R A= 557 % 21 W)

doi;10.6041/]. issn. 1000-1298.2026.21. 008

AL AL TR B S S R TR K B A 5

A& Bazxl E& & W X mEk Kk om
Ll & O’ F
(1. Al 2 T2 Bt/ AR b A AT 8 K 77 57 B8 152 it TR o S 6 25, i 430070 ;
2. db ik sE G =, RN 430070)

FEE 38 1F 32 I I 5T T 58 S O A W A O A 1 TR B % U A B8 K v = 0 e B A A Bl X RS R I A AT T
OGRS IS AR R SRR IR A 25 L A SN T S A 0 5 A5 R R AIE B IO AR AT W AT B R S A
BLH o 45 53 B 52 S0 M0 B A5 R A2 4 1 400 s Wk 32 L 5 o 9 38 R s J), L P o G v B Ol R R R L M A AW IR B
WP 9 mg/T AEWIRISINEE 5 g/ L R 45°C (pH A 6 LI B ] 140 min B, 220 20 23 BR 2 5 i W] 3k 63. 2% , A= W e
KRN 1. 14 mg/g, 2 U BR i R rf S HR B SORTES I A2 9 o 22 [0 A7 A D IR ), LA AR ok A L s B e 6 B
IR B R A T 52. 6% A AL IR S AL, AL 2. 8% WA AL 9 WA S A, T4 44. 6% kR Wy W B, 3%
B A= 40 5 G A A T3 32 300 16 A b 8 A R B R B SR R4 T, B AEAE - T AR S RO o Hot b A A IKAE
h* (JEE=z ) (-0, (A A ) -OH(RME A L) 3 R ) =y sE B, A=Wy skt NH, (902 B e 6 42 4 h ™ A
<0, XA EAL H W H SR EY RS NH] (98l Sk, - OH BYIE IR A B T 48 9 e XF NH, B9 MRt Ol
e 1 S A TR B T 11 AR A 9 B0 A K 0 1 0000 B 4L TR S B
KGR AYr; ot Ak W R FREIE IR K

hE &S, S21 XRKFRIZAG: A X EHES: 1000-1298(2026)21-0084-12 OSID; =

Synergistic Removal of Ammonia Nitrogen from Recirculating Aquaculture
Water by Biochar Photocatalytic Oxidation — Adsorption

Liu Nian'? Luo Jiahao' Huang Tao' Hu Xing' Wu Chaolin' Zhang Peng'
Feng Yaoze' Li Qiang'® Niu Wenjuan'
(1. College of Engineering, Huazhong Agricultural University/
Key Laboratory of Aquaculture Facilities Engineering, Ministry of Agriculture and Rural Affairs, Wuhan 430070, China
2. Hubei Hongshan Laboratory, Wuhan 430070, China)

Abstract: The influence of environmental parameters on biochar photocatalytic ammonia nitrogen removal
was studied through orthogonal experiments. Control and capture experiments were conducted to analyze
the differences in ammonia nitrogen removal process under varying conditions of illumination, aeration,
and biochar addition. Combined with the structural characteristics of biochar before and after reaction,
the nitrogen migration pathway and ammonia removal mechanism involved in photocatalytic ammonia
removal were clarified. The results showed that removal effects of ammonia nitrogen were controlled by
the ammonia nitrogen concentration, reaction temperature and time, and the ammonia nitrogen
concentration was the main controlling factor. When the initial concentration of ammonia nitrogen was
9 mg/L, the biochar dosage was 5 g/L, the reaction temperature was 45°C , the pH value was 6, and the
reaction time was 140 min, the removal rate of ammonia nitrogen could reach up to 63.2% and the
maximum ammonia nitrogen removal capacity per unit mass of biochar was 1.14 mg/g. There was a

synergistic effect between light, aeration and biochar addition during ammonia nitrogen removal, which

W F 3BT : 2026 —07 — 15 f& [ H B : 2026 — 07 — 17

E&TH: #dLa ARF 54T H (2025AFB595) Al E 5 A 48B4 3 4: 00 H (32201685)

EEB N : X&(1987—) 5 R, W+, BENFRHF AW LS R P59, E-mail: newlion@ mail. hazu. edu. cn
BIEEE . 4 CIH(1988—) , &, Bl # 8z , 1+, 58 RS A1 4= 9 i 25 & ) BF 5¢ , E-mail ;. niuwenjuan234 @ mail. hzau. edu. cn



%21

X & A AW HOGAHE L S A B P () i B % 98 08 25 K 2 R 5

85

was especially significant in the removal of low concentration ammonia nitrogen. Of the removed ammonia
nitrogen, 52. 6% was oxidized to nitrate nitrogen, only 2. 8% was oxidized to nitrite nitrogen, and the
remaining 44. 6% was adsorbed by biochar. These results indicated that the photocatalytic removal of
ammonia nitrogen by biochar involved both photocatalytic oxidation and adsorption, with nitrate nitrogen
being the main oxidation product. During the photocatalytic oxidation process, ammonia nitrogen was
oxidized by h™, <0, , and -OH. The adsorption of ammonia nitrogen by biochar led to the alteration of
charge distribution on the surface of biochar, which promoted the oxidation of ammonia nitrogen by h”*
and -0, .
formation of + OH contributed to the adsorption of NH,” by biochar.

However, the presence of h* would hinder the contact between biochar and NH, , and the
The mutual promotion of
photocatalytic oxidation and adsorption could provide a potential approach for green and efficient nitrogen
removal in recirculating aquaculture water.

Key words: biochar; photocatalysis; oxidation; adsorption; ammonia nitrogen removal; recirculating

aquaculture water
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Fig.2  Effect trends of orthogonal experimental factors on ammonia nitrogen removal rate
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Fig.3  Photocatalytic ammonia nitrogen removal under different initial ammonia nitrogen concentrations
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