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Purification of slightly polluted slow-flow river water by carbon fiber

ecological grass covered with photosynthetic bacteria biofilm
ZHANG Zhenghong', XIANG Tianyong', HE Wenhui', LU Huiming?
(1. Modern Agricultural College , Jiaxing Vocational Technical College , Jiaxing 314036, China ;
2. Agricultural and Rural Office of Yaozhuang Town , Jiaxing 314117, China )

Abstract: The carbon fiber ecological grass covered with photosynthetic bacteria biofilm was filled in the simulated
river reaction tank to purify the slightly polluted slow-flow water. The effects of filling density of carbon fiber ecologi-
cal grass, hydraulic retention time, dissolved oxygen concentration and light intensity on the removal of pollutants
were studied. Comparative experiment was carried out between the carbon fiber ecological grass covered with photo-
synthetic bacteria biofilm and the carbon fiber ecological grass covered with the indigenous microorganism biofilm.
The results showed that the increase of the filling density of carbon fiber ecological grass covered with photosyn-
thetic bacteria biofilm will improve the removal efficiency of pollutants. With the increasing of hydraulic retention
time, the water flow velocity and shear rate reduced, and the growth of biofilm was more stable. The changes of dis-
solved oxygen concentration and light conditions had little effect on the removal of pollutants in river water. When
the filling density of carbon fiber ecological grass was 180 g/m’, hydraulic retention time was 24 h, without aeration
and lighting, the removal effect of pollutants in river water could be obviously improved by the carbon fiber ecologi-
cal grass covered with photosynthetic bacteria biofilm. The concentrations of COD,,,, NH,"~N, TN and TP in the ef-
fluent were below 4.52 mg/L.,0.68 mg/L., 1.00 mg/L. and 0.17 mg/L respectively. All the effluent met the class Il wa-
ter quality specified in the environmental quality standard for surface water (GB 3838—2002). The reaction system
had strong anti-shock loading capability and adapt to poor nutritional environment, which could effectively purify
slightly polluted slow-flow river water.
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Table 1  Water quality for experiment
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Fig. 1  Process of slightly polluted river water treatment
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Fig. 2 Effect of filling density of carbon fiber
ecological grass on pollutant removal
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Fig. 3 Effect of HRT on pollutant removal
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Fig. 4 Effect of DO on pollutant removal

r & 4 AT, DO X' A 4 B e 41 2 AE S
EBrCOD, AFEB NP B HIEH. DO K 1.2 mg/L
B, 5 R b F R ECIR A coD,,, X A BRE N
36.32%, 4 DO 55}y 2.4 3.6 .4.8 mg/L I}, 2 )i ith b
T8 B A b B R ) B G EOIRAS  coD,, P &
B 8 OR 5 7E 85 K F L 43 il 3k B 52.229% . 54.04% |
54.48% , 3% Ui W 4 =5 A9 DO A I F 6 A 4 1 %
COD,, WAl 5 L Br o i T4 400 % pH iR EE |
DO 4 T 55 2% 14 1938 17 fig 7 5, BRI DO IR i 1
T (1.2 mg/L) , B AV ¥ LR ACR AL AEIL 3 31.68%,
M 78 /2 19 DO A 7] DUPRIE S5 & 19 NH, =N 25 BR%
BE & DO BRI, 7656 G 40 B R AE 1k 41 T 45 1 35
YR IEFEAER T ONH N FH EBRRLR T
53.70% .54.72% .54.68% . 4 DO 7£ 1.2~4.8 mg/L i
Rl AR FR B, TN 25 B 6 2 2 T o )5 F R i ka3
P B AF DL A K, TN P 35 L B % 43 00 8 59.70% .
65.74% .66.54% .64.50% , X A A8 J& A Aol & 40 B g
% A7 R ) NH, -N .NO, -N .NO, =N & & fl JE 245
1 2R, Y DO FAKET , A 4 B8 R S i £k 40 B Y

(=]



Tl K A3 2023-05,43(5)

KIEZ, S Lo @WHEERTEESEFLMT R ERT A

IF] /5 FH At 52 03¢ v 1 0 R 25 BRSO T AE DO A
S BL R ANl R R AR AR A BE A K i TN &
Bk JUAE DO 3G 2 1 2R TR 00 AR 1
{H DO B AEFEXT TP 25 Bk 3 B 52 M JF R K, DO AR Ik 3
TN TP -2 2B R 5 R 26.32% .29.30% .29.48% .
29.18% , i WA ZETT K o TP AR A I 0 T, 52 Ryt v
B ' B A TR Y AR Ak Bl R T R ' Bl 1R A AR FH O [
RTP, K4FKMW Y DO K 2.4 mg/LI, % Fli5 44
ShREAS 1S B4 AL A B M AN 25BR . B T A gk
Y A BB TS e ) T B — A R R 1 R
Be, WS KA AL F — R s RS 5 5 S 804
A ) TR B T L 5 ) R b ) Ak BESCR L i =z S
56 2 F NI K i DO R Z 5T 2.4 mg/L, R AR 52
0 36 PR A AN RO 0 HEAT R b 1) 38 1T HRAE -
2.4 FEEW

AR 2% 2 5 A i AR RO T AR B
R REWE POk IR B 200 64 40 1 6105
PR R A R O A A B O T O BB T R AT
TE S R R B v, A Al B AT LAEE TS AN
R %) 258 T 3 2o A I 0 S8 A QI 2 b ik 45 R ik 75 e
Yo TG A T R R 2T A A 25 R it A B
B EYIRER — 1 RTRY R 2 i,
252 50 30 [ i 17 b, 5 AR A T Bl AR R IR S B TR
() A5 A0 X 2 7 L ) 3 ARG AT 3R A — S I,
[] S FR 2R A X 75 G W 2 B 50 R 1) 52 i 161 S T 7 o

- ~9-CODy;, —+ NH, -N TN TP

EERE%

o0

|
|
|
|
i
i
i EE12:12]
}
|

|
|
|
i
50 | FEAMIE A
\:
|
|

. . I . )
0 5 10 15 20 25 30 35

i (al/d
ES5 (EXNTLEMERIENEN

Fig. 5 Effect of light intensity on pollutant removal
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