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Effect of carrier on the purification of farmland drainage by bacteria—algal symbiosis system

ZHAO Zhiyi, QIN Yifeng, CHEN Mingsheng, WU Renming, LIU Shuchang, LUO Lijie, LI Xudong”

(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To investigate the treatment effect of a bacteria—algal symbiosis system on farmland drainage with low carbon,and high nitrogen
soft fiber bio—rope (polyolefin polyamide composite), Vallisneria natans (Lour.) Hara and Cyperus rotundus L. were used to construct a
symbiotic carrier system for the bacteria and algae. The results showed that when the fiber rope was used as the carrier and the filling
density was in the range of 10%~30%, the concentration of algae in the system increased with the increase in density, and the removal
effect of total nitrogen (TN), total phosphorus (TP ), and ammonia nitrogen (NH;~N) was significantly improved, with the 30% fiber rope
system exhibiting the best effect. When the hydraulic retention time (HRT) was 2 d, the average temperature was 25 °C, the average
concentrations of influent chemical oxygen demand (COD), TN, TP, and NH:-N were 73.69, 15.45, 0.73 mg - L' and 6.32 mg - L',
respectively. The average effluent mass concentrations were 19.17, 1.76, 0.14 mg+ L', and 1.48 mg- L', respectively, which reached the
class V standard stipulated by the surface water environmental quality standard. The C. rotundus L. system showed a good treatment effect
on COD, with a removal rate of up to 77%. The removal effect of these pollutants by the V. natans (Lour.) Hara system was mediocre. In
addition, a significant negative correlation was found between the chlorophyll concentration and NHi—N content in the effluent water. The
introduction of carriers, such as nitrifying bacteria, would proliferate bacteria with long generation cycles in the system. The results
indicated that when 30% fiber rope was used as the carrier, the effect of the bacteria—algal symbiosis system on farmland drainage was
optimally improved.
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Figure 1 Process flow chart of fiber rope — bacteria and algae
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Table 1 Water quality parameters of the test water
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Figure 5 TP removal effect under different carriers
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Table 4 Average COD removal rate under different carrier density

i COD PR
Carrier density Average removal rate of COD/%
21448 (10%) 83.48
27448 (20%) 76.20
T4 (30%) 73.99

CK 65.08

3 #ie

(1) £F 228 R 40 T8 %5 R 10%~30% B, 3
JE R I I % ) 3 T B R, RGEXT TN TP NH;-N
() 22 BR AR B S 4R T, o, 30% £F 4 48 R iRl i
Uf o AU R BRAAR BT , RGNS COD £ B fe &
T VRN BARET , RG] 4515 Yo ) L BRACR 3 R B
— ¥

(2)30% 2T 4 2 - W e e A RGeS IR IEAE
500 pg- L7 DAL, RGEXT A HHE K b PR fre iy, H
AP A RE J) . FEK AR IR Ry 2 d, i
7K COD. TN, TP, NH ;- N [ ¥ ¥ it 2 ¥ J&£ 4 51 0
73.69.15.45.0.73.6.32 mg- L' 5140 F , &35 e W1 F- 4
tH K M BE 4> R 19.17.1.76.0.14 . 1.48 mg - L, #& {4
BEN T H RV IR bR

(3) Bifi 5 321 7 s [) A B | 204400 TR i 36k R 4
PR A 200 TR 2 G T i %88 B () SEDRHA 2377 A T 2 il
PRAX A T SRS A AE R &R s RGN 4 R Ik
JE 5 H K b NHE-N VR BE 2 5 I A DG &R L i ad
SERAK ZR G0 PN 2 A TR T A R R U BRI .
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