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Emergency treatment of sudden algae pollution in raw water

by contact oxidation process

Xu Luo'
(School of Environmental Science and Engineering, Guangdong University of Technology , Guangzhou 510006, China)

Luo Jianzhong' Deng Jungiang® Liu Minqiang’

Abstract

process, thus can seriously affect the quality of drinking water. Biological contact oxidation process was used to

The sudden algae pollution in eutrophic water can hardly be effectively removed by conventional

treat algae-laden raw water and research the effects of algae removal under different HRTs, air-waters ratios and
concentrations of algae. The results showed that the best removal efficiency could be achieved when the optimal
retention time was 1 h and the air-water ratio was 1.2: 1. When the reactor treated high concentration chl-a of 70
mg/m’ containing raw water under optimal conditions, average removal rates of chl-a, COD,, and NH, -N were
65.48% ,47.81% and 70.54% ,respectively,and the COD,, and NH, -N concentration in effluent achieved es-
tablished target of Dongshen Water Supply Engineering. The process had good effect on treating high concentra-
tion chl-a containing raw water under optimal conditions and the advantage of stable quality of output water as
well as good technological adaptability.

Key words biological contact oxidation ;sudden pollution of algae ; HRT ; air-water ratio
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Fig.1 Schematic diagram of experimental equipment
1.2 EWKK
SCHR K A AL X R E SR N LA .
o EUK I chl-a e JEE 61 29 25 ~ 43 mg/m”, 1
51 A A M IE SR R K AR BI(EAH 2 5 B COD,
FHZA4.4~6.7 mg/L, HRREPOK T COD,, i
KM BE S mg/ LAHIE , 58 A7 5 S50 H i S E oK,

chl-a(mg/m’) = [11.64 x (Dy,

= Do) —2.16 x (D,

S K B R X S R B SR T .
JEUK 9 Chl-a % BE Y5 129 25 ~ 43 mg/m’, ¥ {H 5 [{
P9 A5 LA I B B K AR BB A XS 5 H COD, & &
#14.4~6.7 mg/L, 5K FMK TH COD,, ¥ Kk
BB S me/L M, SE A 90T H Ay B sk, Hifl
SEH R KK BT 2 B VR BEVE B R o pH = 7.7 ~
8.2,NH,-N=0.13 ~0.33 mg/L,TP =0. 06 ~0. 15
mg/L, TN =0.26 ~0.43 mg/L,

AN 3 e X b B I K K R s T K Y
NH,"-N ¥ & K&/ B A1 7E 0.2 mg/L N3, B
TR A%, NH, -N B W 05 v S 4l 1K A O
VL 2 R I 7 v R AR B Sk T A AR IR
TR NH, -N K Y 2 mg/L, 763547 By B, 15 5
KO AL (NH,CL) 375 B K i NH, -N ¥ BE
1 1.5~2 mg/L EH.

1.3 SHAHE

-4 2 (chlorophyll, chl-a) A % & 7K & (1) 4] %
AT TG B, 24 chl-a 5 5 B, 9 28 4 PR IR AR ) A2
Pk K, chl-a 582577 76 W B B0 M 56 6 R, B0l
WAL EAE R AE Y B S i8R0, SR
6] L chl-a f A 7K A4 38 26 6 B B SE A0 45 4%

chl-a I 52 R JFH Bl 2 74 IR A 3023 O 0 B2 12, LA
B VR AR KAE  TE T B A LT LR e IR I
A E R R K AREBEA TR U8 o UL A IR WY
{9 8 B, A 10 mL 90% i P9 R A L, 75 VK 4 1A A1 T
T4 6 h,fﬁﬁj\%m chl-a, FHE.LHL(4 000 r/min )
B0 10 min B BE A 10 mL & B . BN
A 2 ~3 mL P9 4k 22 58 O 250 10 min BV
PR A VB E A2 10 mL IF3E50 ., ¥
VSR NEOREE EL  2 em SBRLRY @I, 43
5 HL 750 (663 645 FlI 630 nm K G 1, I L
B 2 0 O BE I, X RE S O BE AT R
EMS chl-a iy 4T AR5

= Dyy) +0.10 x (Dgyy = Doygy) ] - V1

X VKRR BL(L) 5D WG V) D 42 B
E AT R AR (mL) 56 O P @ DR FE (em) .

NH," -N SR HI140 B30 0l B2 % s COD 2R JH R 1k
0 B PR B 1 5 TN SR o A R B L A 55 41 ' B2 3 5 TP
>R FEH 8B HT 70 06 o 35 s DO AR 2 % A HQ304d53
1485 SO0 i S {52 5 pH R PHB-3 i 5 5 pH 3

e

Vs (1)

1.4 ZLWHE

S o RSB B, B A T YDT IR
TR B AR I L I DAy SR Tl AT A ) 42 fk 41k 19
JA B RS 5 R R I I, 7 S 0 & i AR A
&L BB K g 45 B ] CHRT) 70K EE B 7K
JE , 25 B8 ANTR] T2 25 A B NE A %) B 6 SO SR 45 A Y
Ak BEAICR TR E fe HE R T A
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HEEXBRSER
SR R e K 97 ot A 0 4 ok SRk sk A T
BT AR E YR B AR T U5 K Ab BT T A TS
P& (MLSS =13 900 mg/L) . 75 #0135 e Z Hif /o
FH B SRR SEURE A7 18 302 1, LR T SEURLE I
FHERBE I A A W I 1) T 1 28 7 il 56 2 RIF IR H%
B R TE MG UE I B TR R B RN O] 24 h,
G VRK TG . ARG A 1/3 18T fif J5 K 5 o)
W AN UL AR IR 3 U, IS TR ARG K R B, I8
KK A, (] B <5 45 BRI ) 43 551 g 12 h AT 12
ho 5 d J5 3BT B — 2 B0 i 4 A Y (AT
WA E TR, RV A8RA —E 0 NH, -
N fil COD,, EERF H B K KEAFE. Tk
ANk A B, TR ) R0 A NI 1 000 mL 4%
Fys U, K HE 1) 60 4% 75 8 48 UOUE J5 P4 A RN
B TR AERIS IR 10 d 5, BOREE 1 AR Y IE
B R, 2 R4S 6 2R IR AT, NH, -N R COD,, 25
B2 5 iR 5 78.77% F1 32.45% , KK LR A
SE [ B 38 3o B A R A W R v A KR R 2R
R ROAE T Z Y, ATl RO A S B
2.2 BREXRE
2.2.1 HRT st R0 Hh

A 0 AR A i T e D R S R AL
Pefu ik ] AR S . RIS A HL I 4> i AL
R TCHLY) B A A, HB T B — 2 1 B )R Sy fRIE
HRT 84, 7K Ak 225 B AT, AR B 9 45 58 A
ALK . A EE HRT X 88 2 2 BRsOR B9 52 i, 76 °F
BAOK WA 11 44T, K HRT 45 ) 5 i 146
0.5.0.8.1.0.1.5 1 2.0 h iz f7, 52 5 9 6] /K & M
26.1~30.5C ,DO Jy 3 ~4 mg/L, L5 UNE 2 Fix.

MIE 2 AT B % HRT B9 4E K, chl-a,COD,, i
NH,-N KRR EZ 8 A%, HRT 25 1.0 h 11y
WK OE 8 B % 51.93% 5 HRT 4 0.5 h iy
38.68% A L1 IE T 34.26% , FisEK HRT % 1.5 h,
B0 U8/ B 19.56% 3 02 KO AN R 1 2 B 1Y
FHAL M J5T B 20 AR P AN T 3 AR B R 2R SR ) AR
P KT 5 288 ) A O 2 R TR, R T S i) B 3 A AR
oy ik A%, B R TR R ER R AR

XFF COD,,, Al NH, -N i 35 1 Bt 5 5 B 18] f4 0
K, KR BE AP BEAR AR W A YT RR 8
O3 R AERC AR T IROK B A ML R RS R

2.1

HRT(h)
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Fig.2 Influence of HRT on removal efficiency of
chl-a,COD,,, and NH," -N

bGP0l W B 43 i 15 D 5B o R FRATTd m] LR
W EARY HRT fy 1.0 h #440%] 1.5 h 15}, COD,,
NH,"-N 19 2 B 32722 A0 i B2 0 A W]t , (H 2 36 ) AR IR
oK TR 403 H F5 : COD,, 1 /K W BE 3. 05 <4 mg/
L, H NH, -N {9 H /K ¥ B 0. 48 <0.5 mg/L, 7 T 4E
K HRT U2 35 Ak BERAS , [R) I ik 238 i T 2019 iz
FTEE]

R A5 52 4 Xof 35 28 N2 AH L A8 Bn 1 K BRAOCR , %
VB S BRI RN 5 LR I Bl |, e £ dc i HRT =
1.0 h,



240 7

i
H

B’ ¥ i 010 %5

2.2.2 A KRB EXRGH R

— 8 B SK B DRI AR W 4 fioh AR Ak T2 TR
T BEA M H R SK L i 2 X A W R i 5
FUH R R, I DA AR A AR HOR R
UEJFE K BER I AL B o Ry 75 B8 0 <o R il 80T
PR EBRSCR B2, 7E i HRT =1.0 h (1) & 1F
T B AOK A A IAE 0.5:1.1.0:1.1.2: 1,
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Fig.3 Influence of air-water ratio on removal efficiency of

chl-a,COD,, and NH, -N

oI 3 AT LLA @ A7 # § chl-a, COD,, A

NH,"-N (1) B 2 & K L7228 b 3% A 52 3 56 T &
FRREAR A e $5 . fa b m] I, 7E — 2 YU [ P9 Bl
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