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Mechanism and Pathway of the Ozonation of Nonylphenol in Aqueous Solution
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Abstract: 20 mg/L nonylphenol solution was ozonized. The removal efficiency and the intermediate products were studied during the ozonation
of nonylphenol, the possible reaction mechanism of the ozonation of nonylphenol was proposed. The experimental results indicate that there are
two kinds of ozonation patterns, the oxidation by molecule O; alone and by O;/*OH. Both ozonation patterns can remove nonylphenol
completely within 18 minutes. However, the combined oxidation can remove 96 % of the initial nonylphenol within 4 minutes, and it took 12
minutes in the single O; molecule oxidation system. The formaldehyde was detected during the ozonation of nonylphenol. The concentration
reached stability after 8 minutes during the oxidation by single O; and gradually increased during the combined oxidation process.
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Fig.1 Variation of the concentration of nonylphenol during ozonation
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Fig.2 Variation of formaldehyde, formic acid and oxalic

acid during the ozonation
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Fig.3  Variation of the concentration of peroxide hydroxyl

and pH during ozonation
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Fig.4 Variation of the concentration of nonylphenol by

oxidation of ozonation molecule alone

o ) P R R AR AL L TS, PR (%) 7 A A L
AT BER FFET 2 452, I HAE 8 min Ja R R
JE . O IR RN, A AR A e b
551 2 ok B AR A AH L. PR R R B e KA, SE S
95 ST 1 P B K BEIX $1] 0,29 mg/L.

ST A T BRI I pH B R A A AL
(1 JE AR 4k WL 6, iR 50 Ik R o, pH{H 1R AR A0 AT A8

R & 28 4
0.35
—X— FE#

028 - —O—Z=M®
- —— IR
2 021 |
E
2 014 -
8

0.07 |- . T

0 1 1 1
0 5 10 15 20
i} 18] /min

5 MTEGFERNKISIITEHRE. RER
ZoRRRERIT L
Fig.5 Variation of formaldehyde, formic acid and oxalic acid

during the ozonation with ¢-butanol
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Fig.6  Variation of the concentration of H, 0, and pH during the

ozonation with ¢-butanol

FEIL B A 2 BR % 96 % IGO0 T, A A A
CRLAE A0 TR AR PRk 2 el 7)) 77 2 2
4 min, BT HMEANTE 12 min, 2 FFEALTT
B AE R 20 0 32 mg A1 96 mg. 26 1 P4 LTy
AT R4 T 53 RARK AR 8% sl A7
TEAN AN SO BE 7K1 IR B R, AL RE ) B
S T RMBENS B T 5E 19, (H BN & 2w it

LR RAE A R & FE AR 1 A
) 749, B LA 20 T A R LAy T /7R 0k Bl i
BEEM AT, 2RI EEAZ  PRAEIS
ST UT I AR R R T R T R A T
AN, JF HERS A7 30T F I IR 2
—E I, T R A Sy 1S B R AE 8 min
A S TR e .



3 B SRR AR T S £ S SRR 5 587

IR . & ZTREF/INr R IR I = A A i
TEUF S | PR RN 20 R I 4 v ) A )L 7 0 R e
O i (R U A I U1 5, 2B B AN REAE 7] I ik 3]
T KA » FEWILRHE N 1) T LM 1A B 5 2 vp BT o 1
53 FEACREL B Al v 2 40 B R B2, TOoC Crp [H) 7= ) ) /1O C
(CHIERF A WL 1.55% » AL 2% , 1K 1t B B4R
FALIIR T B HEM 1K 70 1 4549, 2RI T — RG]
PR AER BT B FR I F R 2 (0 S AL AT
J&» TOC CHR [H) 7= 99 )/TOC (1 46 #5800 A HL ik D A
1.1% . Ut FRE B 248 T R AL

4 ZEie

(1) S0 7 3OS AR N LA FR 36 A i S 0k
BRI REAT R B T 5Ly, A1 18 AL (] Y 34
RESE A 2B T LMy RS A AUAE 4 min I, F 519 1)
ZERFEHR 96% MM M HA 5> 1%L, #5212 min
AREIRBX— 2 BRR FRIE A L RE O 3 = R
AL T 25

() YRR A G AN TR, &
P A R, T B4 Ay 1 o A A T T
FEAERAE 8 min ZE A0 T RE AR BRI AT RE
PRELACFE AT OC R TOCCH TE] 7240 I TOCCHI 1R 4%
T U O ACKH W P S W AL R B, R IR 45 484k
75 R BT B T R R o T AU

ERpE

[1]

[2]

[4]

[5]

[6]

[7]

[o]

L10]

[11]

[12]

Harries J» Sheahan D> Jobling S. A survey of estrogenic activity in
UK inland waters [ JJ. Environmental Toxicological Chemistry,
1997, 16(3): 534 ~538.

XUAEVE, IR A WU A S BRI R )], 8
FHABEFT, 2001, 113): 1~3.

VWRTTC, e TE IR R ],
AT, 2002,18(11): 1372 ~ 1373.

TRV, WIRGHE . INE S Tio, JefEL IR ERB MBT5L].
olkgz 4 B, 2005,31€9): 7~ 10.

B, 2L 4-F R 7R S0 #E AR rh i A kg AR 0],
I, 2002,21(3): 254 ~259.

Yuan S; Yu C. Biodegradation of nonylphenol in river sediment
[J]. Environmental Pollution, 2004, 127(3): 425 ~ 430.
FZIE, Filte. REEMKT 2,4, 6-= 500 ¥ 5 S BEAT
FULI). MAEERE 2244, 2005,25(12):32 ~ 36.

FZIE, Filde. XSO RRM T - Ony i 1. HLE
WEELT]. RIERE AR, 2005, 25(11):120 ~ 124.

Bader H, Sturzenegger Vs Hoigne J. Photometric method for the
determination of low concentrations of hydrogen peroxide by the
peroxidase catalyzed oxidation of N, N-Diethyl-p-Phenylenediamine
(DPD) [J]. Wat. Res. » 1988,22(9): 1109 ~ 1115.

B2 IE, F4J. DPD/POD LW Hy0, WREEI LA TN
HERLI. 23 Hr 627, 2005, 10(33):133.

Staehelin J, Hoigne J. Decomposition of ozone in water -rate of
initiation by hydroxide ions and hydrogen peroxidel J1. Envir. Sci.
Technol . » 1982,16(10): 676 ~ 681.

BAgIE, Fie. XK T - OnJy R 2. 3 2
ATl AR, 2005, 25(11): 125 ~ 129.





