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DOC, Chl-a, NH;-N, NO;-N, TN. TP & MC-LR %547 & 54 o

fic & AN R e B (A —2H 43 MC-LR %% (10, 5 F1 2 pug' L") IR & (MC-LR+5 mg-L™' NO;-N+
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Fig. 1 Variations in Chl-a and MC-LR concentrations of algac-laden water samples at different ozonation times
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Fig. 2 Variations in DOC concentration of algac-laden water
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Fig. 3 EEM spectra of algae-laden water samples at different ozonation times (1 345 ug-L™' Chl-a)
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AOM I AP CRRAE P, UV, (H 27K H — S5 ML TE 254 nm 3K T OGRS, b5 A O
(specific ultra violet absorbance, SUVA) i {H (SUVA,,=UV,,,x100/DOC) AJ DI — 4 F2 BE I 2Bk /K #7855
FPEFRIE . E2/E3 /R K FEAE 250 nm F1 365 nm 4k (14 58 SRR OE B 2ty HAE S AOM 43 F K /Ml
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UL 2 min SRR R R e a kR S 0 herg—" pE {wg
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Fig. 5 Variations in concentration of NH; -N, NO;-N and TN of algae-laden water samples at different ozonation times
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WK R Chl-a i iR EE 3K 100 pg L' DL BB, — MBS0 & 0 sk 4 o i B s(b) 45 vl A1, ek
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F10%., SRAAT R 205 B TN B ik TH e, i TR R I EE & 2 NNOS-N, W
FOO AU K P NOS-N HE AT R B Ak 35 DA B AR /K A4 TN Jo o 9
25 RBMRERETK

Xof AN T) 9 5 K R B AR Ab e R R Y TP SR M B R AT T, 25 RN IR 6 R o WD IA O
FKEEG R AAS, TP RSk i s . RIEk, AE T KA TN A1k, AN R 00 4f i vk

J T TP 1975 1 U B RO B/ L 136 9 76 484k 07

G B AT LB ALV 1 B KR T L SR T R 06 1

TP WS B E T _ 03 T

2.6 B3B8 IR E IR BT EAL 204l —o— 117 g+ L~ Chl-a
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mg-L 1) / HA(20 mg-L 1) TR 5 7 MC-LR 11y Fig. 6 Variations in TP concentration of algae-laden water
R 7 R . samples at different ozonation times

B — MC-LRIK & T (K 7(a). ® 7(c). K
7(e)), 2 PP A5 X MC-LR 2474 B 4f W B2 5 o 76 3 /NIRRT, MIEX M ig X MC-LR A9 % fff
R T AS20 W fig . SEMEDIRAS TR, MIEX A B X MC-LR 425 B R 1] 1k 64.29%~81.4%, 1fii A520 7}
JEXF MC-LR Y B LA 40.4%~46.7%. 1R A VWAK F B9 MC-LR W FE 2R & 7(b) . Kl 7(d). A
700 FT 7 o TRl FE M, MIEX % JIg 114 I B %50 58 35 50 F AS20 W5l , MIEX % Jig X MC-LR [ 25 B R vl ik
28.6%~38.0%, AS520 B g WAL Ky 25.19%~29.3% ., TEIRG KRR FMT, A0 HA A WL FAE R $h 25
T G B 5 H R R A ML BT a5, DRI S 2 B AR T 2 R AR AR XS MC-LR A 2 BRASCR .

2 Pl BB 1 22 e A I X 2 98 K R 4E AR HE 7K A NOS-N R DOC AY W B 17 50 a1 8 Ffas o T A
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Fig. 7 Variations in MC-LR removal from pure MC-LR solution or mixed MC-LR solution by two kinds of resin
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Transformation of algae inclusions during ozonation of algae-laden water and
the advanced treatment of ozonized effluent by resin adsorption
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Abstract Many lakes, reservoirs and other water bodies in China are seriously eutrophicated with the occurenc
of seasonal cyanobacteria blooms, which seriously threatens the safety of drinking water. In this study, water
samples with different algal contents were treated by ozonation, and the release and transformation of algal
inclusions during the oxidation process were investigated. The dynamic changes of water quality parameters
such as dissolved organic carbon (DOC), chlorophyll a (Chl-a), NH;-N, NO;-N, total nitrogen (TN), total
phosphorus (TP) and microcystin-LR (MC-LR) were analyzed. According to the characteristics of high DOC
and NO;3-N contents in the oxidized effluent, commercial A520 and magnetic MIEX resin were selected for
advanced adsorption treatment. The results showed that with the prolongation of ozonation time, the cell
inclusions in granular algae were gradually dissolved and degraded by oxidation. For water samples with high
algal content, NH,-N accumulated rapidly during the oxidation process, and the organic nitrogen mainly
converted to NH;-N. However, for-water samples with low algal content, organic nitrogen and NH;-N rapidly
converted to NO;-N, and the final ratio-of NH,-N to TN was less than 10%. The concentration of MC-LR
increased first and then decreased during the ozonation processes, and the the undegraded could be effectively
removed by two kinds of anion-exchange resins. Meanwhile, the contents of DOC and NO;-N in water can be
significantly reduced by resin adsorption treatment. Therefore, ozonation coupled with anion exchange resin
adsorption can realize the deep purification of algae-laden water, providing a new idea for emergency treatment
of algae-laden water.

Keywords . algae blooms; excitation-emission matrix spectroscopy; oxidative degradation; anion exchange

resin; microcystin-LR
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