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Table I The indexes of hydration of feed water at various stages of the reactor (mean®SD)

K X e WAES R/ AR/ EBsREL/
wr PR L/ WA (mg/L) EH BH i
Phase ] /h Tirme NO.-N (mg/L) (mg/L) (mg/L)
; HRT o NO, -N NH, "-N PO, -P
1 24 0~35 6.59+0.57 0.7340.29 0.5940.16 0.750.073
2 12 36~70 6.34+1.20 0.964-0.60 0.734-0.29 0.964-0.26
3 6 71~105 3.3440.99 0.684-0.34 4.26+1.20 1.5040.32
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Fig.2 Removal of NO, -N by reactors with different substrate combinations when
HRT was 24 h (A),12 h (B) and 6 h (C),respectively
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Fig.3 Removal of PO,* -P by reactors with different substrate combinations when HRT was 24 h (A),
12 h (B) and 6 h (C),respectively
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Fig.4 The output of Sulfate and iron (Fe**and TFe) in reactors with different substrate combinations when HRT was
24h (A,D),12h (B,E) and 6 h (C,F),respectively
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Fig. 5 NO, -N and NH,"-N concentrations in the reactors effluent for different substrate mass combinations when
HRT was 24 h (A,D)>,12 h (B,E) and 6 h (C,F),respectively
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B3R, B4k, MIEC A A
B1~B4 N NO, -N iy LR JEHEA] ] #2 (1) ~(4)
KRk

10FeS+18NO, +16H,0—9N,+

10Fe(OH);+10S0,%2 +2H" (1)
10FeS—+24NO; +18H,0+55>12N,+
10Fe(OH),+1580,* +6H" (2)

52NO; +10FeCO,+10CO,+4NH, "+
22H,0+555—>5550,% +26N,+
4C:H,0,N+32H" +10Fe*" (3)
10FeS+68NO; +54H,04-555+20C0O,+

4NH, —34N,+10Fe(OH);+6550,% +
4C.H,0,N+66H" (4)
H AR BE VAR 1 mol NO,— 4 ZH W &5 N 73
774 0.56.0.63.1.06.0.96 mol SO . A, %%
4 2] N 2R EBRRIFEZ 0 NO, -N, BRE F =4 SO~
[ 1 o B1<XB2<CB4<B3. %k, L Pr I J2& B1<<
B3<<B2<B4. Jsi[FJ& B2l B4 4 5 2% & A= Tk
i Ak W 1) S Ak B I 3 K SO, Jo i EE T
Y B CETR AR K T A bR AE ) B HLE L #5250
mg/LVEN K SO, 2 e it ik i . W Bl %4
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M (L SO, i 7 VR B 78 494 By BE 3 I 250
mg/L) 5 T B3 41 #Y Hi 7K SO i H vk BEALAE 5 2.3
B BT 250 mg/L, W AR 4% HRT 78 12 h 9, )2
LA B2 F B4 LAY H K SO T e B A7 2R
3B BT 250 mg/L, FF ¥ il HRT 7£ 6 h WA & &%
). EARUL,BL B3 ek R, B2 B4 LAtk
B

4 20 I A% AR I o B1<<B3<CB4<CB2,
WIHTITA, B2 BA4I =L H 2 M2 I Fe* £,
T BA 4 (4 A7 A m] e A Ay H LG At A
BT R B2 AL/D, BT LR IR L B2 2
B4 pH i e, Bk AR I i e AR, ot (3) 3%
W1, B3gH =4 TR H Hi T2 (FeCO,)
HA pH 2% v, B LA pH AR T B1 411 %5 T B2,
B4 2, ki i st it . A HFST R, 7E 0GBk
WA AL Fe? 18 50 h UG A& W 2 i1k
N Fet 8D G R N % N Fe® ™ Rl TFe Joit & ¥ B JL
FARTE . EARIK SR R K HE R #E T R BLE TFe
A HEObR U, (H IR 2 2% (BRI R 3k Tl ¥ e 0 HE T
FRUE) , TFe MHECBRAE A 5 mg/ L. Aiib 4 REH,
B1 ) TFe i ¥ FEAE 3B Beh (KT 5 mg /L,
PRI B1 2 22 4 Pt , 1 B3 A B4 41 b ) TFe i &
W JEALAESE 3 BeIK T 5 mg/L, Ff LAFE HRT=6 h
0L, TFe it ik vk B 7F 22 25 [ N, B2 41 1Y
TFe [ & ¥k & 78 B4 B Be 38 5 F 5 mg/L, % 4Pk
A

KBTI, NO, -NFHINH, "-N %7K 7= 55514
SRR EE A HAEDS WL, #8 NO, -N Al
NH, "N (1 H 7K e B2 05 Sk 52 By i 1 28 4k . ply Tk
SRR 3 5 B Bt 1) S EGER L I NO, -N LR
P4 HRT M 24 h4i%6 0 6 h i3 b, 4 450 2% N
NO, -N [ it i e B Y i T m . B3ZHAERT 1.5 h N
HEL T K E NO, -NF R L, X &KW S°xt
NO; -NBEF S5 T NO, -N#! 2 NO; -N ik
JRAAE T NO, -No #EW B3 ih K i AR 45 7
T NO, -N, 228045 th s % D H L, [ 6l
fe s e, AW BUG N NO, ™ -N i F bR A
SRR EBR, M BLA R FHEHE(Fe) S) A 5L
A4 NOs -N, IR =4 NO, -NFLE . B2 fil B4
RGP LA L, BT LA NO, -NFLER L
B3/, B2, N #% Bl TR SRR 2, Br LA
NO, -N H 7K B 52 9 85, A 77 245 NO, -N |
R, M55 3 A AROR B 4F (AR 27 A NO, -

NHZR, ZERIER K HRT B T, 7Kk NO, -N
{14 o e VR B T AR R AEARAIR B 7K -

WFFEF W, S0 a0 NH, =N AT 1 208 A I
BhE DR S 40 T 1) TR A VR FH RIS Ak S 25 24 AR
FEAE IR, 4 4L RN A P NH, T -N B ZEE S A
N BR . BLHNO, -N Bt ¥ B ZE 17 1.5 h T+
A B 2 A Ak B 07 A5 R T B Al b R e I B, i
A, N 4 P A R AR R o A AR AR 1) AR A R A
RN, B1 B4 A AR S e /D, Bir LA 0.5 h Y
SO, ot it Ve B2 T i S 18, FH 1 Ak S g ) 3% 4R e
%, YE A X A B1ZH 3B BE N NH, -N H 7K i
T B AR R R . BA h Ak B AL FE E IR 2
T LA SO, i it e B T vt e R, NH, T -N H /K o
W . MR - B1ZH NH, " -N 22 P8, i
Hh 3YL N A NH, T -N 5%, o Rm 8
1t ) B B A2 AT 3.91~5.03 mg/L A NH, " -N %
£ 0.45 mg/L Ay, 45 163X Z 5 PR - A1
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Process of synchronized removal of NO; -N and PO,” -P from pond
aquaculture tailwater by sulfur-iron based reactors

HOU Liang', CHEN Ruiya', CHEN Jingyi', MA Shuaibing',
XU Juchen',ZHENG Yueying',HOU Jie"*, HE Xugang'*

1.College of Fisheries , Huazhong Agricultural University, Wuhan 430070, China;
2.Engineering Research Center of Green Development for Conventional Aquatic Biological
Industry in the Yangtze River Economic Belt ,Ministry of Education, Wuhan 430070, China

Abstract In order to enhance and optimize the technology and processes involved in tailwater treat-
ment for pond aquaculture , the removal effects of four types of reactors with pyrrhotite (Group B1) , pyrrho-
tite+sulfur (Group B2) , siderite+sulfur (Group B3) , and pyrrhotite-+sulfur+limestone (Group B4) as
the substrates were constructed , and the removal efficiencies of NO; -N and PO, -P in the tailwater from
pond aquaculture as well as the safety of the reactors were compared. The results were as follows: (1) Un-
der the conditions of hydraulic retention times of 24 h, 12 h and 6 h, Group B3 exhibited the most effective
removal of NO; -N , with an average mass concentration of NO; -N in its effluent ranging from a mini-
mum of 0.17 mg/L. to a maximum of 0.61 mg/L, achieving a removal rate exceeding 80%.Both Groups B1
and B3 had the most effective removal of PO,” -P, with an average mass concentration of PO,” -P in their
effluent measuring as low as 0.08 mg/1. and as high as 0.42 mg/L., and the removal rate exceeded 70%.
(2) The effluent sulfate and TFe concentrations in Groups B1 and B3 were lower and safer. Their average
sulfate mass concentrations at three hydraulic retention times ranged from 98.67 mg/L to 245.45 mg/L and
from 133.33 mg/L to 294.71 mg/L, respectively. The average TFe mass concentrations varied from 0.044
mg/L to 3.07 mg/L and from 1.32 mg/L to 7.90 mg/L, respectively.In terms of effluent NO, -N concen-
tration, the safety ranking of the four groups of reactors, from highest to lowest, was BA>B2=B3>B1.
Conversely , regarding effluent NH, -N concentration, the safety ranking from highest to lowest was B1>
B2=B3>B4.The above results indicate that Group B3 demonstrates both high efficiency and high safety in
the removal of NO, -N and PO,” -P, and it can be applied to actual aquaculture tailwater treatment.

Keywords pond aquaculture tailwater; sulfur-iron; nitrate; phosphate; nitrogen and phosphorus re-
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