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1.1 EMREESIES

ARSI T ) R R 7K AR R B A 2 — SR e (Microcystis aeruginosa), sKRJE T
R, BEFF (FACHB 905) 14 A o ERFABE UK A AT, SR 85 Mo, S 4 A
2509 3.0~7.0 pm, JERZ NI . SHEEMAERR T BG-11 53550, S0 3 B S G e e e N T3 s
(MGC-350HP-2, —f&, H[E) Fitf7, oRIBIUER BN ARMS, ABERIM N B 14 h, RE
29 °C, YRR 2 HHYGT X IRaT, AR IR EEIE 2658 0 400~650 Ixs. BB AN it
6] 10 h, JEFE 26 °C, TG,
1.2 Ak

1)S-AOM B xof a2 e e M BREERCR A2 . SHAIT S-AOM KgAK AR RS B 22
BRASCR A2, N 4% 5 B 8 200 T i 28 Y 53 il 223 € (GF/F membrane, Whatman) A1 10 min 5.0 75 Uk
(4500 r-min”', FFLIEW; /A 3K JFH PBS EA, 435ILL 1000, 2000, 3000 r-min”' .0 (TGL-15B,
KA, HE) 4 15 min f5, BT 0.45 pm JEAR (U, T ED) S TEEEG PR (DOC) RYINE 5 = 4Eue
TGS

TENBRAEFEAL (MY-3000-6, #555, HE) D riREESE R B 300 mL it 2500 )5 A M Bl T
500 mL FEpfHh, Zaid2y 30 s (200 r-min") BEPEE RN AL(SO,), 18H,0 (EZ4, AR, 99.95 %) CCHITA R
IREER AL(SO,),, HIREERIINRIALL AL, P 2P+ 2 min (200 rmin™), EE#HFE 15 min
(40 rmin"), FFEUIE 30 min, FELSEHG, FERIE 2 cm PUNBRE TS (U-3900, Haz, H
) _FMRE ODgy, AT TR AT E

2) HT S-AOM B (35 B TR AL IREE S . FE SR b T PR AR EESE S, A4
903, 0.4, 0.5F10.6 mg-L™'(ffif NaClO,L) Cl, i1, SCHFFAASESEMERILL CL, i1). B 300 mL Z53 .0
A E R AEET T 500 mL BebRr, 3312855 min 5 10 min AYEALA RS BN AL(SO,)," 18H,0, Ff rZiIth
B 2 min i (200 r-min), EHAERE 15 min (40 rrmin'), EEVIE 30 min, BFELSSHRE, ERIA 2 cm UL
T EUREIN E AT AR T . 7RSS TR B 10 mL ARG IT IR Na,SO, WK AR T Zeta HY
i (Zetasizer 3 000, TH/R3C, FefE) fUMIE, S5HL 20 mL VRJGAUEERIT 0.45 um JEIEES T =458 0%
538

3) i AL AR KA PCD X P i s et MR BRI AR . 18 B AL Sk A an i &
AERRFHEBET X JE SR BESCRSE A S I AR S IR FiE 7. B 300 mL Z8 2505 FE M BEOR T 500 mL
pebi, FEUGSePuERE 5 min (200 rmin'), BEGLL 40 r-min' 8 EIRE 60~240 min SR IR A4
AR (SEBR ARG AR AR R RE B A, ASHFSRE 4 h, B 480 min ) , /KIS EZE SR
AL(SO,)," 12H,0 F:37 ZIHeait Pt 2 min (200 rmin™"), 185#5+HE 15 min (40 rmin™'), FEVIE 30 min, #
BEEHT, AR 2 cm DLRBRE, 7E9OGM 00T (F-7 000, Hi7, HA) FIE OD,,, DT ERATELN
IR EE . R HURE R 10 mL A, H Na,SO, WIARFJS, #H17T Zeta BAAIAYIIE, J3HL 20 mL Na,SO; %
TR G HOEE R 0.45 um JEARIEF T =4E9¢ S
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2.1 S-AOM Mt pnaRm T4 FoR B R R SR AR

HARSE S-AOM X BEAMMEIRIRFERREM , 435l EATELC 2 PO i b3, B0k e
Rk N T AR S R R A 0 Al 1 s, X BRI T AN RIS A B A, R R IR Y
WAMAZAN, UL OANEEA S B A A AL RS . 28 AL FR AT RRZE AR S B B Y
HEA N (dissolved organic matter, DOM), Z5.0ACEEHEE F 254 DOM 5 S-AOM., X 73l
FE£0. 1000, 2000, 3000 rmin' NIFATELLANE, I T AT, A& INEH S A e AN 2 B S PN A
Tio (EREAE 2 ORI, B —4E2 e A X T (B 2R 28 ) AV (R il =
W) MR CHE I 2 E T (18] 2), UEHHERAIN S-AOM i BFFRE R Bl ES O (e i fi i . A s
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Fig. 2 Effect of filtration and different speed centrifuge processes on the EEM of DOM
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Fig. 3 Effects of different centrifugation speeds on the zeta potential and hydrophobicity of algal cells
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[_]0r - min” R 2 000 r + min
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0.3~0.5 mg-L" AR FEZLLEANN S-AOM i, BeAIMI A2 f1% 5 AL EL I W AR fk, 1T 0.6 mg-L™ HY

A5 S-AOM R JEAIn] ke E A e, & piseanp R midst. i 6 Ik, 0.3~0.5 mg- L™ 14
AT I e A AR T 8 RIS B 5 DXRT Al s PR S W 1) = X PR FE AR T A PR B/ VAR E
X ATRESE TS ALV E RS 4l S-AOM R IT 201y, 1M 0.6 mg L™ SEb 5 BE 2 AF XS I (e
5P P ) S MR | SR P A (R P R S A BRI G e A A 2 T e (K 5), HEEEA L
PO S ECE M A LY A i .

AR K RO R SE T HAE KRR R 2 T, Zeta F AT LAFHICRAF a4 i 1 14745 FEL ey
LS L B SR IATA L B P i K P e A I B ) TR IR BRI R P g 2obR . DAL, AT RAE
AN Zeta HUA SRR WS AL IS (B B R R . 43 RE 0.3~0.6 mg- L' UG HA L
5 min JFHYEEEIR R Y Zeta AT S HKYE, WK 7 AL, AHES TS IEAL PRAYEEANA, 0.3~0.5 mg-L ™' & fifi
THEAN Y Zeta HLAZBSA FRAG, FF HL AT LA S5 00 0 e A M /K 1, BRI AE S AR 3R P AR e e R R
0.6 mg-L™' (Y TEL Zeta A7 I FF, FRANMET/KHARRE TR UEA G BT FRE. 3R T RONAR R A EEdi ik
KA, MANAYYE IR, BAERNIARR Pt g, AR EnREE 5k,

HRGE RN S-AOM XHEEERR AR, H5E T 248 0.3~0.6 mg L™ SRR TRBERRIACR AL
1ML, SERANK 8 Fs. Rl UL, SEFHEEAE 0.5 mg- Lt LRI, S840 0 ) 2 AR R e S A5 A g fin i 42
R, AP 2 SRRSO TR, MEREH 0 38903 0.5 mg- L™ B, XA ASEAIi bR 68%
% 82%, XL AT LE S BRI s Sz 403 (18] 5(b)) MRS, YR RnT, 32 S uEdn
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Fig. 5 Effects of different chlorine dosages on residual chlorine decay and algae cell damage rate
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Fig. 6 Effect of different chlorine dosages on the EEM of DOM

I S-AOM I, A2 PRI SZAR 1 F BN A HIETL . 0.3~0.5 mg- L A EEHE T S-AOM Y
BRI, TRBEFRIEACRIEZ R, X —4518 SRE ALK AOM FA7EA I TREERIDT L R —
BRI, HEBINERHTINE] 0.6 mg- L™ I, BERANMIAIRERECRN LR, HERRT R FLT RIS 1]
Hlo X ATREIE M TN A NI B R T CIREE AR AR, S EURBEICR AL 2
23 MRNETIZHKIZIETS PCD ILRESIRAIFNN

TESEPRR R EOKAL R, JUKIE R R ADK AL B BA—E RIS, S Ln i Bk 2 aid—E
A BRRTR A RERIA /K PSS B & K R s i Rerh 2T BRI M T, ARWFTERA T IS
KRR AR R PCD XK IRBESREEAICRAUTENR (181 9), AREBINSEATR IR BN K i ] A TERER
A, BN R AR, MERBE R 0.3 mg L B, ZHEEAMA ELEIH 60 min /Y 7.5% LFHE
240 min I}y 25.7%, DOC i 1.5 mg- L™ 862 2.3 mg-L™'; M5AIE N 0.4 mg- L' i, ZHs4nin
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Fig. 7 Effect of chlorine dosage on zeta potential and hydrophobicity of algae cells
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Fig. 9 Effect of chlorine dosage and water transport process on algal cells and coagulation efficiency
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Fig. 10 The influence mechanism of pre-chlorination regulation of S-AOM on algae removal process by coagulation
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Fig. 11 The influence mechanism of PCD during water transport on algae removal process by coagulation
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Effect of pre-chlorination on surface-adsorbed organic matter and coagulation
for algae removal in water transportation
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Abstract Aiming at the pre-chlorination, a commonly used pre-oxidation method, the pivotal role played by
surface-adsorbed organic matter (S-AOM) in this process on Microcystis aeruginosa was studied, the influence
of S-AOM and algal oxidative stress on coagulation for Microcystis aeruginosa removal was also investigated.
The results showed that pre-chlorination could determine the optimal chlorine dosage for achieving moderate
pre-chlorination. Moderate pre-chlorination effectively promoted the desorption of S-AOM without causing
harm to algal cells, thereby enhanced the subsequent coagulation-based algal removal. In addition, that algal
cells subjected to moderate pre-chlorination might undergo programmed cell death during long-distance water
transmission, and the continual leakage of intracellular organic matter occurred, which could still adversely
affect the efficiency of algal removal during water treatment. Therefore, the programmed cell death of algal cells
caused by pre-chlorination emerges as a critical factor to consider in enhancing coagulation-based algal removal
processes.
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