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UM Y K A SRR S K 24, BRI AL E (H,0,) 5 ER4N (NaClO) WF5E il AL IR ER AR i FE Ao Sk P
KA BRI SR R AL, I IR AN, AT RO A R N, 25 R
W1, BEFE EALF SR SR I, PRk ERBRET S, 0.6 mg L™ H,0, 8 1.2 mg-L™" NaClO Al ¥R & & b4R
(PACI) JHFEFI M 25 mg- L' BEMEE 15 mg L', HERFES80%., A AILE, SAM Fv/Fm M 039 = 0.07 L
T, HPOL WA R WA B HE BTG, DA e TE, BOLE ST S . W0, K Zeta AL -14 mV F+ &
—10 mV, F{EFE PACI X540 A% L R AIVE S, T NaClO X Zeta B3 A7 GHA W20 . H,0, 55 NaClO 43 FI {5 K 5 1%
PEA LY (DOM) Mk M 5.95 mg' L™ F+ & 7.01 mg'L™" 5 6.68 mg-L™", {EE55 11 Ho 1t () 28 11 B 445 5 R B 2 43 &t
WL, H,0, 5 NaClO 43 DOM 1] 43 HILHs B AN AE L BRZRFE S 13.7% M1 7.1%, U LA PR R385 5 DOM 4%
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TERERARE S5 PR B S TR 52 R, BIICAeksE (Raphidiopsis raciborskii) 5 % WA IS KAE
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KMnO, ) il i 5 A0 S 3 | IAR sl R i VA ML 45 X4t v i 2 S BRI AT S A i ]
KMnO, 58k PACI 4B [CASKL R #EK, (B2 KMnO, FUAAE, FHRA YN AS &K 08k, &Rk
G LI H,0, SIREEEH bR, Hyl B 4K a (Chl a) EBRREIE 96.4% 1 98.2%. H,0, =
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) (NaClO) , i[RIk iR EE SRR THE AL HE, BRI PI RISk i bR a A SRS = S E bR, [
AT R AR PR 22 K . AN ATaYE . AR EA 1Y (DOM) LI Zeta FLAT ZFFHIC
FRERVEIRIENL, b R AR AR X P RIS S A R R IE S RBRAE T, BTEAPIRASL B AR &
A T AR AR S SR S

1 #MR5EE

1.1 SEIEfERY

SRR OSSR R BOKCR H S PUHOK I, SR 1.33x10% cells'L™", Chla WEEHN 36.98 pg-L ™,
Pr RS WA E A AR, AN 5 B BB 90% ., 2K, #KIEE R 12.1 NTU, BEN
1.35mg- L', BN 0.028 mg-L™', EARRGERFEECH 5.00 mg- L', IBf#EANY) (DOM) K 6.56 mg-L ',
BEFEAES (PACL, AICI(OH),, 28% ALO,) SMEERZEEZ (FDA) W B TR, SEu i A HA 70
HEZGEHR, B raigin]. LRI HRZAT, ¥ H,0,. NaClO 5 PACI 435 F 40K e il vk 1 A
1 gL' BREEREH
1.2 RIRRSSEME MR SIS

1) AT X [RASS TR EE L PRSCR R S0 00 . RS YRR IR B Sk 1 L bebirr, £
SRS E R EZ G, BIARRFER H,0, (0.2~0.8 mg-L™") 5 NaCIO (0.8~1.4 mg-L™") , fi
RAERCEAE R 2 Wb T 2 h B L TIAL B Bl 5 e JFK 5 B ALK BE R AR i 10 mg L' PACI, DU
600 rrmin ' (242 s7) PREHFE 2 min, LA 200 rrmin' (23 s7) MEBFE 10 min; FREDOE 1 he SLREEHRFIL
FEIKTLAT 5 om AKEEEB RGN,

2) PACI 5 i X7 B AR Sk SR BE L BRACR A2 M 325 . 36T 1) PR g Rk B A E M = ) H,0, Al
NaClO 3l RISk sk I THsE L, FFIRIIANRIREE PACL (0~25 mg-L™") , IREESRIFSHES R AU
F7R o

3) BbRE. KA SIREE RS KRR KT ERE (ODggonn) « Chl a S53HBE, ODy,, TEIEIE
BEH (533 UV-1800, HA) UK 680 nm T, Chl a MREEHE (K 5B AHT 7 GEPUMR) ) KA
PRSI CREAGIN , I B Ry BEASGI 52 (W% HACH 2100Q, E[E) , HHIAFAR (1) A& A ZE

LBRH(%) = (“"a—_") x 100% (1)
0

K ay 5 a HMEUK S TEAACIREEN IS KRR ODggonn Chl a S

4) BELLIRREHERAE . BRI DL 22 R K AR SRIE, SR R R4t (Olympus CX33) #H17EIE
KA, SREFIH MingHui A% BUR B2 R K BEI T4 o0t iR maE LIS HERAE, FFo Ot
e SR EEAIIESAHE, FELREET, Chl a BULLE2G; K FDA EEROMASEFEIT 1YL, ek
WEHR 100 mg- L', ZEWEET, H&IEHEREEIER B SRt 0ok, M FTHIAEYI PO G
(PHYTO-PAM, fE[E) MERAIEH T/~ (Fv/Fm) . BEARERHEIELL Zeta HORAE, i Zeta FLA/ T
A (LR 3C Zetasizer NanoZ, ) MIE A KFER Zeta FA7, JH TR TRE (LIRS PR WOk 4 22 1
PEASAEE

5) AN FHACHESS FIRSTRAREL 1| mL A5$4H3856 [)JZ/KEE, A 5% FRtisRis e A% 10 mL,
SE RIS AFLAE R 0.22 pm REN (PES) £ X IEGE IE ARG IS, BRI AR S .
AR 7KV FH R 5 45 B AR BT Y (ICP-MS) e KA s A AR
1.3 AREMBENE (DOM) 24

PR TR LTRSS (/K FEZS GFE AR (Whatman, 35[E) 18, WEEIER T-20 °C FMRAEETT
K. DOM ¥ B LA Pk A5 LRV FE (DOC) FAE, A PR/ (53 TOC-L, HA) k!,
SUVA,;, &Mk DOM Ha] RIS IS CRIA R 7, WIS IZI AR G Ol BB S5 -AT WAt
TN 254 nm 5 700 nm AAIRDEREE, FARIERIES AT SUVA,, #F71HE, JFEEK) DOM ¥
9 6.56 mg-L™", SUVA,, } 2.07,
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WD IEEETT (H 37 FL-7000, HAS) MR =406, (ERNSEEIT . A
T (Ex) EFR 200~450 nm, ZAKEIFER S nm; KFHEREE (Em) {EF 250~500 nm, 24K [E]FH
72 nm; FHEEEE R 30 000 nm'min ', PTV i 850 V. LAMZKIERZS AREFIG RSB, RITEATHEF
53T (PARAFAC) Jridililsotal 77,

2 ZR58

2.1 FENITRIRARSSE R B AR AR

P ALAL RS S PACE X7 RIS BERIRBERUR . JFREIL PACI ATHAERE . 7E H,0, (0.2~0.8 mg'L™)
5§ NaClO (0.8~1.4 mg-L™") Wbl fb )5, $7ICH M) LR Rl A AR BB i T+, /3 3IFE 0.6 mg L™
H,0, 5 1.2 mg-L™' NaClO ZbikBIRAL LFRae; BEEAAGRIREESE— 01, AR Fie (B 1) . ik
KA, 0.6 mg- L™ H,0, fif7 [FRARKEE ODggonn Z2RFM 28.2% FFE 69.2%, 1 LBRFM 30.8% T+
% 66.5%, Chl a EBRFEMN 33.42% T+ % 68.7%; 1.2 mg-L™" NaClO ffifii [G42 kY ODyy,,, BRI ZE
76.3%, MWEERRIIE 71.7%, Chla FH5FTHE 88.8%. JIA 224 K3 375 ymol-L ™' H,0, APKf 125 yumol- L™
FeSO, MRS M sE LRI 2 90% LA I, FFEET H,0, X gt A AL LUK i B 4 AR
ik MA ZEP1 AR NaClO 2520 s 4t i B YA SA N A M Rk, Hh K Fa YA BT
AICI, WL RERIREEERS, IR NaClO X 4Rt eyt 52 mm (v JCH S5

100% 100%

F I:I QD‘G{(()nm [:] QD680||11|
NN (LA
80% X Chla 80% 1 XXchla T ‘}
. B v AR
5 60% - B3N N N s 60% f
H‘* 40% - = 40%
20% 20%
0% h AN N h 0% {
0 0.2 04 0.6 0.8 0 0.8 1.0 1.2 1.4
H,O, it/ (mg-L ™) NaCIOH N/ (mg-L ")
(2) H,0, (b) NaCIO

E1 H,0,5 NaClO MEMWREIHRIFRIRKEEEIK ODgy,s HES Chl a BIFZE
Fig. 1 The influences of H,0, or NaClO preoxidation concentration on the OD,,.,, turbidity, and Chl a in algal water of
Raphidiopsis raciborskii

WAk W 4ad H,0, 5K NaClo W% b)5, #£ 0~25 mg-L™' PACI IR, BE#E PACI AN,
ODgsonns U5 Chl a ZBRFES S TFAAR PACI FliE A ARE AL (B 2) . H,0, 411 ODg,n MBS Chl
a ZEFRAE 25 mg- L' PACI ALk B, 700N 87.5% . 84.0% 5 91.6%; NaClO £ 1) ODgy, MUE S
Chl a ZBRFRAE 15 mg- L™ PACLAEIEAL, 90 87.5% . 81.5% 5 95.5%. X 7. W% fii ff] 8 mg-L™
K,FeO, ¥ PACI XHRLHMAERE Chl a ZRFEE 57.6%, PACI FHERE/D 32 mg L™, AWML RAML, 4
FRFHT 80% I, H,0, 415 NaClO 4754 15 mg- L™ PACI, MiARFEILANFE 25 mg- L PACI, IREE
FINHFER IR 40% , SKAMUA B FIREE T AMIREASITR, AT LSS At

AL, 7E 0~25 mg- L' PACIJEFIN, H,0, 415 NaClO %4 OD,,,,, SMUERIEERRICEE 27 (Popesomm=
0.082, P,,,=0.739) , {HJ& NaClO #4119 Chl a KFRFEE T H,0, 4 (P<0.05) , tH2 4.61~24.03%. Chl
a MUSGHIVEYRA S, WSRNMEANN Chl a A, B NaClO m]REHA BRI ZEE M T
NI Chl a. MA %27 123 NaClO F ks | RS MaE s N YIRS, H,0, 5 NaClO FIRELIAR]
(A5 AT BRI S e A TRSE I AR 2 FE s AR,

B BR B i S OC T AR B A PR RSk K (R XU . 24 PACL IR 15 mg- L' i, XHRZL,
H,0, 415 NaClO A A/ 0 0.087. 0.067 5 0.066 mg-L™'; 4 PACI FliH & 25 mg L™ i, Xt
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100% 100% -~
80% 80%
g 60% - 5 60% -
S 40% |- i 40% -
a =
. —— 1.2 mg-L"' NaCIlO . —— 1.2 mg-L"' NaClO
20% - @ 06mgL'HO, 20% - —@—0.6mg'L"H,0,
+ Jﬁi]k + Eﬂ(
0% - 0%
1 " 1 " 1 " 1 " 1 " 1 1 " 1 " 1 " 1 " 1 " 1
0 5 10 15 20 25 0 5 10 15 20 25
PACE I/ (mg- L) PACE N/ (mg L)
() OD,,, KR (b) W F R
100%
0.20
80% - [JcK
- H,0,
" 60 T, 0161  EENaCIO
g 60% - ~
5 i 2|
= 40% g 012
© b
—l— 1.2 mg-L"!' NaClO 4
20% - —@—0.6mg-L"H,0, 008 -
+ }Eﬂ(
0%
" 1 " 1 " 1 " 1 " 1 004
0 5 10 15 20 25 15 mg-L ! PACI
PACHIN & /(mg-L™)
(c) Chl aEBRHR (d) AERVREE

2 PACHREIRIRICHEME R ERAR R IRIRERFT
Fig. 2 The influences of PACI concentration on the efficiency of peroxidation-coagulation of Raphidiopsis raciborskii and
residual aluminum concentration.

WEZH . H,0, 05 NaClO ZHAA A 0.146., 0.125 5 0.127 mg- L', ¥METIE (EHEHK TR
FrifE) (GBS5749-2022) FLAE(Y 0.2 mg L™ HFHFR AR, FUA LA AR IR EE IR AR A k4L, H,0, 4l
5 NaClO 41[RJPAERRETC I 255 (P=0.992) . FEAUAER I A IE HLfar O8R5 7 B oK g =ikt &7
M, e EARAE DU AR T T REXFE R AR — 20 R, i Al S A A B it B R 5 B A
22 ENITRMFSSEIREF RIS

RIS AAE BRI EE R AL 3, 2B R RO s AN T AS . T E 7 5 A T S
fE. f0lE 3(a). (b) B, HHEEARSIAL S NaClO 41, H,0, AR B8k, fERSEMA, WLy
KJEH 2425 ym, H,0, LHIELZIRK R H,0, e FHEmi4ass, 76 1.0 mg-L™' H,0, BNy 94.5 um, #42
KIS H,0, R M, NaClO U2 KEAE 0.8~1.2 mg L IREVLRIN N 209.6~218.9 um, AL
JFUK B EE AR K RS A TR, {15 NaClO TG BARGNE (P=0.729) , Xl H,0, X7 RISk sl %
T HA BSRRIER . 10, fEKIEH g A3 A 3k ((OH) , SAfLiRFHAEA 2.8 mV, & T ClO 5
MnO,”, FIREXTARMIR o A AR ER . ZEMT A SR ALV B AR A e 2 i A M 53 Ty
VRPN R, (A SRR AN A3k, RUS AL, AN NaClO J& AY5E 22 (AHH LK 38 22 AT A7 [
15, HEDNSE 22 RER 43 A R A A a5 A7 BB 2 5 NaClO S8R

S THT R 7 S e T AN B R T Ak . TR 3(c) BT, RZALBRRYFUK T, FEANM Zeta HLA N
~14mV, 0.6 mg-L"' H,0, [T} ZE-10 mV, 1.2 mg-L ™' NaCIO X} Zeta HL JCHA 5200, PR AL 5
Yl Zeta LN AIREMIFEAEZESE o JIA G504 R I SRIIMDEAH, 0,k AT H LRI T Zeta HL(A-54.5 mV $#27+
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600
800 F . .
00 3 500 o
*
o 600F . ¢
= 500 * £ 400p
= * =
¥ 400 * Yool | hd .
= =
=K X - —/—/—1
" 200 2 O . i W —/ —
100 | L L g y;\ 100 F
ol I = =
1 1 1 1 0 1 1 1 1 1
0 0.2 0.4 0.6 1.0 0 0.8 1.0 12 14
H,0,#/n/(mg L) NaClO# /il /(mg-L™)
(a) WLLRKJE (H,0,) (b) B JE (NaClO)
72 —
—m- J5Uk — 04F
4} -@-06mgL HO, / /j o3l
—A- 1.2 mg-L" NaCIO _— =
P
> ol Y A / 0.1F
E 8 §/ / u . . . -
&l — 5/ 0 0.2 0.4 0.6 0.8
g / H,0 i1 (mg L)
N 12 F i/. 04F =
_al = E03f
2 02f
-ler 0.1F
718 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 0 0.8 1.0 1.2 14
PACH L /(mg-L™) NaClIO# M it/ (mg-L™")
(c) ZetaFi iz (d) Yeiintk

B3 ENITRELHRT SRS TR

Fig. 3 The influence of preoxidation on the characteristics of algal filaments and photosynthetic activity of algal cells

%-33.8mV. H,0, "TURMIRR MBI, Zeta FUATZXHERRAS, SEANARIAIERRT T8, MR e
MRS . AHEE H,0,, NaClO KU WM sAIM Zeta {7, MA S5 A NaClO B ALX sk
PR R T A TCH BRI KMnO, X8 Zeta LA JCHH BE2IR, 5 NaClO 25525, 5%
(VAL SN

it Fv/Fm, MR AR DOCSBRIEEYE (FDA 5E6) A e A i 4a s sz . anisl 3(d) fiv
N, IR AL RSN Fv/Fm. HLO, 4, & H,0, FlETHE 0.4 mg-L™', Fv/Fm M 0.39 [%
K% 0.07, 7ERLHIE 0.6 mg' L' T, Fv/Fm M 0; NaClO 4, 7 0.8~1.4 mg-L 'NaClO Z[a}AA8:
FPEEIENE, NaClO X RISk BOCATETEEA WEMSIEH . BAGHRAREIRRN, AR TER
., JN Chl a 3R RSO, RIDGEOFARMEERFIIEE (K 4) , NSRS FERBIA NS, 1
MHIEPDEE REMIER BT, EREENE, fEHERIERE T, NaClo 40450 Chl a F RO
T H,0, H5EHX IR, 3] NaClO ¥ H5> Chl a BIEHGHK ., e RGP 56 AT
PEFAL, 24 H,0, 3% NaClO FlAfbAbPE/5, FDA REETEEEANNN K FHER 5Ot BRGNSt
A PRI
2.3 MEWERS DOM BRI E SN

YT AR RGP, R B A ML AT RIS, X HREESCR s, 3 Ay
MM SRR, 20, RS R Tomm, s 5 fn, BEESEARIIRIETHE, DOM g TR
TF&, SUVA,, RZ . 1 HO, 4%, 24 HO, HEHE 0.6 mg' L', DOM ¥ ETE 7.01 mg-L"'; 7¢
NaClO ZH ', 4 NaClO ¥ &4 % 1.2 mg- L' B, DOM ¥k & 7+ = 6.68 mg-L™'; #F— 141 H,0, fl
NaClO 75, DOM #JEREH 5.90 mg- L™ #15.94 mg- L™, UiBEALVERIE SIErEG LRI, HiZad
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/
() AT UG (XHR4) (b) AL (H,0,) (c) AT (NaClO)

(d) Chl a &5 (XTHRZH ) (¢) Chla &% (H,0,) (H) Chl a A &%) (NaClO)
e
= T A
T
; T
o
(g) ATILOE (XFHR4L) (b AT (H,0,) () AT (NaClo)

() FDAZSG (X HRZH ) (k) FDAZEE (H,0,) (1) FDA%ES (NaClO )

El4 FEMITEAR Chl a. KATEYSEEEEEERIRNT

Fig. 4 The influences of preoxidation on Chl a, photosynthetic activity, and esterase activity of algal cells

9 9
[ Ipoc EEsuva 120 [ Ipoc EEsuvAa 720
8r 1.8 8T 1.8
Tr 1.6 Tr 1.6
= 6 1.4 = 6h 1.4
— — 1
W 51 12 < % 5 H 12 <
g > g 1 >
= 1.0 5 < 105
2 08 g los
A 3H ’ A 3H 1
0.6 0.6
2n 0.4 27 0.4
1 0.2 1n 0.2
ob 0.0 o! 0.0
0 0.2 0.4 0.6 0.8 0 0.8 1.0 12
H,O, Bl /(mg L) NaClOF i /(mg-L™")
(@ H,0, (b) NaClO

5 H,0, 5 NaClO JRE X%k DOM (DOC) BRES SUVA,,, HISR
Fig. 5 The influence of H,0, or NaClO concentration on the DOM (DOC) concentration and the SUVA,;, in the algal water
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FERCATRAN, MR R, SRR SR MU A R A R A M, DOM R
JI FRE. LIU %059 % 35> DOM 7E A fbad e &k AR R . S IEUKAHEL (DOM K 6.56 mg-L™") , i
FETRBEEAD BEA 15 ALK DOM ¥R EEIH S T, IEBATE 0.2~0.8 mg-L™' H,0, 45 0.8~1.4 mg-L ™' NaClO Fli#is
RN TR ALAL B 22 41 . SUVA,,, FIT-FIE8EK DOM BYA AR, A& a5, eihas
SR L FOHERE AL 430, 2 H,0, 5 NaClO 4854 % 0.4 mg-L™ 1 1.2 mg-L™ i, SUVA,,, 5HHI%%E
1.59 F11.53, UBHAFRIDG R (A el 5 S5 (A HL HAa R fRE 107,

HE— LRI AN A, 28 PARAFAC AMTIE, BOKTE B EALIRSER B AR v 30
3 RISy (B 6) : C1 45 (Ex: 230/305 nm, Em: 420 nm) IR 2T 2405y, C2 45
(Ex: 245nm, Em: 460 nm) {03 T FEEASSIEFRLH /31224, C3 404> (Ex: 200/220 nm, Em: 306 nm) fY;
R TIEEAA ST, ZA 5 5K B AA RS 3 BEAR R

200 250 300 350 400 450 200 250 300 350 400 450
Ex/nm Ex/nm

(a) C1: Componentl, JSHiAE U6 5E (b) C2: Component2, [t 65

250 : . :
200 250 300 350 400 450

Ex/nm

(c) C3: Component3, JSE [
6 PARAFAC X557k DOM HIZHLR 5 IR B

Fig. 6 Four fluorescent components were identified in algal water by PARAFA analysis

EIEHE T2 3 S T4 52 DOM. Ffaty = 5 B (R FELA R R T, S e 2 R P TR B SR
AFETF DOM ¥, K% H,0, FHEHZ, C1 4F%% 0.162 R.U., H,0, AT LR E R YR 8 it s
AHLY); C2 Hor Tt Elek, 78 0.4 mg L' Abfemihy 0.166 R.U.; C3 A4 ERIRE T, 7E 0.6 mg' L™
AbERARN 0.093 R.U., 7E 0.8 mg-L™' ZbJF% 0.138 R.U., VWK H,0, AT LKA DOM HAE A A
M &, (HRREHRE H,0, Al e mE s/ MR A s34 2 (K 7). 24 NaClO #i4 1.0 mg- L™ A,
Cl #H73F%Z 0.190 R.U., Bff5THZE 0.201 R.U., NaClO Xk Mris S5 BRI AE /148 H,0, 55; C2 4531
0.8~1.0 mg-L™' )24 0.150 R.U., £ 1.0~1.4 mg-L™' F+Z 0.172 R.U.; C3 4143 4A3Z NaClO 520 (P=0.138) ,
NaClO %A b VE A 51 & B 8 0 M N 8 Al B (8] 7). fEARTFSE Y, 0.2~0.6 mg'L™' H,0, 5 0.8~1.2
mg-L™' NaClO ¥ARmE R M A MR TR, SHAMT R A58 —8 >,

JRIFHE A - SR A oy Bl AR 20 TR, DB AR AT AR AR ik R M A LA
FHLIEEATTS PACI ZSIE IS IEEGY), T B4 ffix PACL B4+ /30, SAFARIKOVA 4587 Fl
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0241 ¢l XdC XA 0241 cl 3 KN
0.22 —{» 0.22 —{»
' 020 {’ _ 020 o
; 018 | 2 0.18 {» iy N
% 0.16 i? % i%( 0.16 1 54 f
§ 014l 1 R o1l 1] j7 j7 g

w1 il AL

0 0.2 04 0.6 0.8 0 0.8 1.0 1.4
H,0,#hin#t/(mg L") NaCIOB N/ (mg L)
(2) H,0, (b) NaCIO

7 H,0, 5 NaClO iREXf55EK DOM BIZHLE 5 HIRMm

Fig. 7 The influences of H,0, or NaClO concentration on the fluorescent components of the DOM in algal water

HANUMANTH 2558 BUSA A I B A e G AL 70%

Yt R TR AT LI AR s R & 60% ol -

PSR A R B R R . MR R AR son | ) 1
DOM XA IR EERCR A A 52, i b b2
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Effects of pre-oxidation on the removal of Raphidiopsis raciborskii by
coagulation with polyaluminum chloride

GENG Zhengyan'**, XU Li', LIANG Rongchang™’, YAO Lingai**, MA Qianli**, GOU Ting™’,
FENG Yanhui??, SUN Ruixin'?*, YANG Yuyin®*, CAI Qijia>*", ZHAO Rui>*"

1. School of Municipal and Environmental Engineering, Shenyang Jianzhu University, Shenyang 110168, China; 2. South China
Institute of Environmental Sciences, Ministry of Ecology and Environment, Guangzhou 510535, China; 3. State Environmental
Protection Key Laboratory of Water Environmental Simulation and Pollution Control, Guangzhou 510530, China
*Corresponding author, E-mail: caiqijiascies@163.com; zhaorui@scies.org

Abstract Toxic and harmful cyanobacteria blooms with Raphidiopsis raciborskii as the dominant species have
erupted frequently in lakes and reservoirs in Southern China, seriously affecting local ecological health and
water safety. In this investigation, hydrogen peroxide (H,0,) and sodium hypochlorite (NaClO) were used to
study the treatment effect of preoxidation coagulation technology on the disposal of algal water of Raphidiopsis
raciborskii. By measuring the length, surface potential, activity and dissolved organic matter of algal filament,
the reason why preoxidation promotes coagulation effect is analyzed. The results showed that an escalation in
the dosage of oxidants or coagulants correspondingly heightens the removal efficiency of Raphidiopsis
raciborskii. Specifically, doses of 0.6 mg-L™" H,0, or 1.2 mg-L™" NaClO reduced the polyaluminum chloride
(PACI) dosage from 25 mg-L™' to 15 mg-L™", achieving a removal efficiency surpassing 80%. Post oxidation
treatment, Fv/Fm of algal cells plummeted from 0.39 to below 0.07, and esterase activity was not observed by
fluorescence microscopy, indicating that algal cells were deactivated and membrane permeability increased.
H,O, elevated the Zeta potential of algal water from -14 mV to -10 mV, facilitating the electrostatic
neutralization of PACI on algal cells, while NaCIO exhibited negligible impact on the Zeta potential. Both H,0,
and NaClO augmented the dissolved organic matter (DOM) concentration in algal water from 5.95 mg-L™" to
7.01 mg-L™" and 6.68 mg-L™", respectively. However, the content of strongly negatively charged protein and
humic substance components exhibited a notable decrease with H,O, or NaClO treatment, resulting in a 13.7%
or 7.1% enhancement in algal cell removal efficiency. This implies that preoxidation treatment can enhance
coagulation effectiveness by influencing DOM characteristics. The outcomes of this study furnish data support
and a theoretical foundation for the effectiveness and safety of oxidation coagulation in the treatment of
Raphidiopsis raciborskii, underscoring its potential utility in the in-situ emergency disposal of Raphidiopsis
raciborskii blooms.

Keywords Raphidiopsis raciborskii; blooming; preoxidation; coagulation; dissolved organic matters
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