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Experimental Study on Purification of Micro-Polluted Water by Iron-Carbon Microelectro-
lysis Materials
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2. Department of Municipal and Environmental Engineering, Hebei University of Architecture, Zhangjiakou 075000, China)

Abstract In some cities of China, because of the slow flow and low water supply, small rivers and lakes have low self-purification
capacity and are easy to get eutrophic, black and stinky, which have negative impacts on the water ecological environment function and
landscape function of urban water body. Self-made iron-carbon microelectrolysis materials was used to repair the retarded water body in
this paper. First, small test experiment was carried to screen out the best technological condition. The material ratio was 10 : 100
('material volume :water volume) , the initial reaction pH value was 7. 0 and the reaction time was 8. 0 h. Under these conditions, the
removal rates of NO;-N, TN, TP and chlorophyll a reached 97.2%, 86.3%, 99. 1% and 68. 8%, respectively. Then, the repair test
was carried out on natural retarded water body by using the self-made iron-carbon microelectrolysis materials. With the increase of the
iron-carbon microelectrolysis materials dosage in the water, the contents of nitrogen and phosphorus decrease dramatically, and the
sustained remediation was more than 70 d. The removal rates of ammonia nitrogen, TN and TP in the water body was 94. 9%, 81.4%

and more than 91. 0%. At the same time, the electrochemistry characteristic of microelectrolysis had good inhibition on algae. The
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mass concentration of chlorophyll a decreased from 288. 64 pg/L to 59. 60 wg/L. The removal rate was more than 79. 0% , and content

decreased with the extension of remediation time. The research expanded the application of iron-carbon microelectrolysis materials and

provided new technical methods for the micro-polluted water purification.

Keywords iron-carbon microelectrolysis micro-polluted water in-situ remediation eutrophication control nitrogen and phosphor-

us removal  synergistic effect
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Tab. 1  Quality of Test Water

KB A Kl V FOKIE R
NO3-N/(mg-L7") 19.4+2.4 -
TN/ (mg-L™") 21.8+2.5 2.0
TP/(mg-L7") 1.1£0.2 0.4
COD,/(mg-L™") 11.6+3.3 40.0
pH i 7.4+0.3 6~9
M52 o/ (pg L) 122.00. 3 -

1 1.2 g KGR
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REERAER AR AN SR BRI AR BER
ABRAE, DL A g R S A et
1.1.3 Rk

IR P A A b0 2 P PR B P RR (VL5 4
IR AEAER AT BRAN ] CII-1 TR ShBEFERs ) RIS N 7
FARA N, RNAREIZAFN 1000 mL, 4N 1 Fis .,

el shiti i A

i
2
;o
[

\. 3 b

==
S 2 ===

B R e

Fig. 1 Schematic Diagram of Test Device
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Fig. 2 Effect of Iron-Carbon Ratio on Pollutant Removal
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Fig. 3 Iron-Carbon Microelectrolysis Materials
Produced in Laboratory
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Fig.4 Effect of Microelectrolysis Material Dosage on Pollutant Removal

— 131 —



BT RITK 30 5.

B i RS e K A AR AT 5T

Vol. 42, No. 1,2023

95.5% .77.6% M1 57.9%, 4 % Jn bk 4k &¢ % =
15:100 B, 75 44 L bR R IR REAIR , A NOS-N TN
Rt 2 & oa 1Y K BR 505N 98.9% , 84. 5% Fil
60. 9%, i T ff B4 BE X TP AY 25 Bk 7E 8 e
5:100 W5k B 35 5] 92. 7%, K TP Jf & iR K =
0.11 mg/L, S4#h L% 10:100 F1 15:100 B, 2
BRI 5 & 94. 5% F1 96. 4% , 7K TP i & ¥k
JEFEZ 0.06 mg/L 1 0.04 mg/L, HM, L4 %1E
Qb FRAL e A AR | G422 il (R 6 h B Gl H A
MR AR EE R 10 : 100 (IRFRALRL ARFHIK) o
2.2.2  pH X5 Y 2 bR R 52

PRI A5 ) SRS TE] S 6. 0 h, SR S AR N L
410100 (ARFUR AL ARFUK ) , H 2 T JFK pH {H

$16.0.7.0.8.0 F19.0 B, Bk Al b i X 4575 e 9
1 RBRCR, i E S frn, NOS-N ZBRFFi % pH
T R RELE PR ARG, R IAE AR pH A5 1 T R i 2
A RN M, (B EK pH (ESh 9.0 B,
NO;-N EFRZEAEF] 90. 7% , 3¢ W A6 it 1k 77) 1k
PSP RIE T AR pH £ 08 T M RGBS
W, 5 NOS-N AHRZ , TP B L8k % pH 19 FH i
T 157 , 22 WAE CRIE ot e A S 0L S 7= Fe™ 1 2%
PF , pH BT+ AL T FePO, - H,0 TUTERY A2 L, M
MRS T TP B EERR, XFF TN A4 a ik
B, i s mlgn, HodedE pH (H 2051 7.0~8.0 Al
7.0~9.0, LA FIBATTYYIEANT pH T 1 KBk
ORISR IR 7. 0 Ky et pH 8,

B 5 UKW pH TS5 YW 25 BRALRE 150
Fig.5 Effect of Initial pH Value on Pollutant Removal

2.2.3 SIS B X5 G 25 bR AR 5

PR K pH (B R 7. 020, 1, 5 0 1ok e f 41 )
BN 10 :100 (AR FRB R ARBUK ), Z 5 T
M A 4.0.6.0.8.0,12.0 h B, 2Ra 3 H i X
BTG B R BRBCE, W 6 Frn, Bl I A
() P 3 0, 45 ol ¥ e W 1 2 B 03 1 3B W T o
M N 4.0 h FHEZE 6. 0 h i, NO;-N I TN
R BRI, 40l 73. 2% F 62. 6% Tt i

— 132 —

% 95.5% M 77.6% , H /K 5T 5 W JE 4 50 il 5.2
mg/L Fl 8.2 mg/L B 0. 87 mg/L Fl 4.9 mg/L,
T ARAR I P B, 24 S B s ] 4k 22 MK 6. 0 h T
%) 12.0 h B, NO;-N Fll TN 2 B R AR AL 4 T
Z%, M TP FIM-2REK a (AL FE | B S I
] B AT DS B AR A 2L i, R, 78 S Bk A
&5 s AR v A A A A ) Gk B 2 R R
EARF B R, X T AR, 2846 % &



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 42 ,No. 1,2023
January 25th, 2023

6 SULIN [ 75 Je ) 2 BRAK RE A2

Fig. 6 Effect of Reaction Time on Pollutant Removal
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Tab.3 Quality of Lake Water

VIS Bl B/ E
NO3-N/(mg-L™") 2.75 _
TN/ (mg-L™") 3.01 2.0
TP/(mg-L™") 0.11 0.4
COD,/ ( mg_];] ) 17.1 40. 0
pH 4 8.67 6~9

WK o/ (pg L) 288. 64 -

3.2 RELERH

K18y 146 d 5w AN FAIKZ A TP TN
FIHERZ a BRI AR 1L, FHIE 8 (a) AT, LBEK
FRAERT 30 d HH TR, K K s AU R
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B7  (a) Bl 5ol (R BaR A4 R AT B A (b) ORI P X
Fig.7 (a)Layout of Iron-Carbon Microelectrolysis Materials in the Field Test and (b) Layout of the Filler

BRI LGR IS4 2. 75 me/L FRFEZE 1.05 mg/L, BLJGE
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RO NOS-N Y T, B K A i 38 4 2 R Ak

4 NO3-N, [ iRl #E#, N7 A K Ay IF 4h,
NO;-N ¥ 2 T f sk /0, 156 BA W80 7K v il A ek %) B
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T AA BRI TE B T SRS AR 1 T R il A i A
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AR LR R F T, W& T /K TN 19 KBk
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BN 81. 4%,

H & 8(c) AT, TP SR A S, I Bl
JKH TP 1Y) 4R o7 i v B ARG, 2978 0. 11 mg/L, fir

B8 A% TN TP M2r3E a MU R L LBRARAL
Fig. 8 Changes of Concentration and Removal Rate of Ammonia Nitrogen, TN, TP, Chlorophyll a
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Fig.9 Changes of NO;-N Concentration
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Fig. 10  Changes of Lake Water Transparency before and
after the Experiment
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