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Peroxidation of High Algae-laden Water by Ozone: Algae Organic Matter

Transformation and Disinfection By-products Formation

ZHANG Sai', HU Xue-bin', GU Li', LI Li', GUO Xian-giang’

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, Faculty of Urban Construction and
Environmental Engineering, Chongqing University, Chongqging 400045, China; 2. China Southwest Architectural Design and Research
Institute Co. , Ltd. , Shandong Branch, Qingdao 266073, China)

Abstract: Formation characteristics and transferring feature of nitrogenous/carbonaceous disinfection by-products have been observed
under different ozone dosages and pH conditions, and essential nature conversion of Algae organic matters has been also studied
concurrently, based on high algae-laden water. The results showed as follows: reduction of Microcystis aeruginosa could reach 36% at
the ozonation concentration of 28. 92 mg+L~'. Humic acid-like compounds first increased and then decreased with continuing addition
of ozone dosage, whereas soluble microbial products, fulvic acids and aromatic protein substance all diminished. Low dosage of ozone
had certain effect on control of dichloroacetonitrile( DCAN) and trichloroacetonitrile (TCAN) formation potential, yet augmented the
yield of trichloronitromethane (TCNM) and 1,1, I-trichloroacetone (1,1, 1-TCP) precursors, and N-DBPs formation potential was
promoted with the increase of ozone dosage. Algae removal efficiency was relatively the best under the acidic condition, meanwhile,
UV, and DOC increased with the rise of pH, though the change was not outstanding. Humic acid-like compounds decreased with the
rise of pH; ozonation could degrade the soluble microbial products and the consequence was affected little by the change of pH. DCAN
and TCAN formation potential decreased with the rise of pH; TCNM formation potential appeared to be the highest when the pH was
10, whereas the highest 1,1,1-TCP formation potential was found at pH 7.

Key words : high algae-laden water; ozone; pH; fluorescence excitation-emission matrix; nitrogenous disinfection by-products
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Fig. 3 EEM for centrifugal supernatants of algae suspension after ozone pre-oxidation under different dosages
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Table 1  Fluorescence spectra characteristic peak parameters for centrifugal supernatants
of algae suspensions after ozone pre-oxidation at different dosages
X3V X3V X1 & 11
Ed‘l‘ﬂ/b AEX/)‘EM (B) Int. /\EX//\EI\A(D) Int. )‘EX//\EV[<C) Int /\EX//\EM(A) Int.
nm/nm nm/nm nm/nm nm/nm

0 275/330 853 325/410 60 — — 235/320 183
10 280/330 679 350/440 231 270/440 627 235/325 163
30 275/305 201 350/440 165 270/435 468 235/300 72
60 275/295 170 335/435 107 270/440 276 235/295 58
120 275/295 141 350/440 50 270/430 127 235/295 46
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Fig. 4 TImpacts of ozone oxidation degree on chlorination DBPFP

(AR , X5 K FH 7K K 0 2 4 A2 R ) AU
2.2 pH XFRAF TR AOM P K i 7 8l 7=
YA LA

SR A AL Rl A AL, R
A AR . (AR R R A
i S A ) AT SR AR A M R R L B 3L (-OH) &
AR, AT 2R B4R N 5% pHL A [w] T
A BT Bt A R T BRARRA D B A B
PEZAF T LA B3k BN R 3 T v 2 A T PR AR
ey KRl
2.2.1 pH {EXIEAIK TS EA

B TFIRAEATR] pH 2504 T 42 B4 44K 30 min
Jei , B L R, B B TR Dy, AL 55
OAFE I W pH =7, ML DOC . UV, 25K
EBH AR FE 2 fin. TTLLE Y IRYERREE R R
SN T Y 22 BR AR SR R U, Dy B MR B A, PPt L B
IR0 B R BRSO — B H ML TRt %4k, DoC
B p HAE P 34 2R 35, vl BB 2 T Rt 2 44 mT LA
TR TR HP 0 LA, SRR R A v, ol A 2 BRATCR:
Bt RO LA 4 — 3 A B, 453 DOC k&
weng e AR EAR. [FEE, BRPE S T RE SR A
SREALTERR L F L (- OH) |, X i A A Ay ik
SREL, T EUBURL S A LY AR T A A
DOC Jti. &R pH (E &M RAEM)E, B0 b
T SUVA {H B IR A G, (5 pH X H 52 i
NI

®2 FAEREHEMEBERTELLERELKRSH
Table 2 Water quality parameters for centrifugal supernatants

of algae suspensions after ozone pre-oxidation at different pH
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Table 3 Fluorescence spectra characteristic peak parameters for centrifugal supernatant of algae suspensions at
ozone pre-oxidation under different pH
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Fig. 5 EEMs fluorescence spectra for centrifugal supernatants of algae suspensions after ozone pre-oxidation at different pH
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