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Abétract: In recent years researchers have dl;awn gre.ater attention to the occurrénce, | fate, ‘and Trisk of organic rflicm-“pbilutan_t_sf"“
(OMPQ) in the £&nvironment. Effluent from rnum(,lpal wa%tewﬂter treatment plants (‘WWTPs) are ap important source forithe release of
OMPs |into aquatlc environment and should be monltore(ﬁ and cortrolled. The migratior, and transformation of 14 selected OMPs*and
their reductlon of genotoxicity after treatment by la hybrid’ process of anaerobic-anogic-oxi¢ (AAO) and ozonation were 1nvest1gated
Results %hpwed that the activated sludge process:was poor, in rlemovlmg most OMPs, with removal ratesof less than 50% . However,
ozonation .improved OMPs+removal, and the hybrid prd?jess“c"(.)a_l_d-fgduce most of the OMPs by more than 90% -with OMPs containing
phenolié | ahiliné, and anisole groups in their aromatic Structures showing particular vulnerability to attack by ozone. The results of
genotoxiqify analyses showed that the wastewater influent and secondary effluent exhibited genotoxicity to an extent, and ozonation
reduced the genotoxicity of secondary effluent by 98% , thus largely reducing the environmental risk posed by OMPs in WWTP effluent.
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WG KM RA RS, QRIS 10 min ERIRAR
A7 gk RESINE N 6. 25 mg-L~". ¢
05 45 TR WO AKFE I [ AR A€ G T I 225317
1.3 OMPs Z3#7F
1.3.1 JKEEFAbFE

ARSI R 14 B OMPs J2& 3 T PRES K 4t
KPR . T s KT E OMPs e EEARAL,
T ELEAHAEE, SRR KFEIE SR, B %t
0.45 wm 3¢ I 27 4 pE I L BR B IF Y, DR BN 23 %)
OMPs [ZER™ BB REm > B JeH 5 mL R
10 mL BB 4l KRG /N, SRIGKFEIR L =
pH 4 2.5 S ZEHUHE. HUG ARSI S T2 h
J&, FH10 mL FP SR/, WCER AR i R R A
T, AT mL HEE, JRlEdR RS, HL0. 5 mL #
g 0. 22 pm JEARJS AT OMPs 43#F, SR A1) 4%

0.5 mL M HASRT, RFEHEMHT 0.5 mL —H
B G AT L #E S AT
1.3.2 W

K H ACQUITY UPLC BEH CI8 fiifA: (2.1 x
50 mm, 1.7 wm) #E4T OMPs 2055, i w50 A (3%
FRIR IS ASGHA T A3 H. YRR 7 v RN BT 1 45 4 3 i)
1 ME2.

F1 REBEEBEED

Table 1  Liquid chromatography with gradient elution program

IFTE]/min 3i3#/mL - min - A/% B/%
0 0.15 2 98
2 0.15 2 98
6 0.15 95 5
13 0.15 95 5
14 0.15 2 98
16 0.15 2 98

1) FEIR30°C ; A WRSHAR R B, B SN & IR 0. 05% Ay alik

*2 OMPs SRR &4 o

Table 2 Mass spectrometer conditions for OMPs analysis

.r‘ .|

e %

. BET FETY R IE BERE L R
¥ i CAS (m/z) " (m/2) Ao | W /% /gL
1 NOR 70458-96-7 320.23 & 233.19(205. 15) 26 4 22(32) 89 S gB8le
2 SMX 723-46-6 . 254.08. 156. 08 (108. 04) 220 14(32) 104 [ o4 4
3 CBZ 298-46-4 237.05 % 179.00 (165.07) 130 4 7 32 (38) 115 1354
4 IBR 15687-27-1 1207.06 "~ #T19.02(104.96) [P T 716 ) 75 T 26
= ML 29122-68-7 267. 26 /7 F 190,18 (145.14) 128 18(26 )4 86 7.4 &
6 SRR L 41859-67-0 | L3029 4 (139.07) " 26 22y 100 . 35

7 a0 58-08-2 . #5195.03"" 4 109.98 (138.04) /34 ! 22,(20) 98 I 22,2

8 /. GFZ s 25812-30-0 251419 183.08(129. 18) ;o 12(12) 108 4195

9 NPX = 22204-53-1 231013 ) [1170.08 (185.18) {6 24 (18) 97 10. 7+
T10 4 OTG, 6153-64-6 446131 & 201. 11 (426.28) 20 50 (24) 90 40.9
g1 I/ ENR 93106-60-6 | 360.32 342/29(316. 33) 28 22(22) 64 23.1

12 ¥ CRT AT 64722 479,344 ' —744:06(98.05) 2 24(38) 90 16.9
13 [ 7 smz 127-79-7 265.16  #=108.09 (92.07) 22 40 (32) 97 39.4

14 & ATZ 1912-24-9 216.07 174.07(95.99) 30 12(24) 135 5.4

DIFSNHERTET, SO BT LUE DT, Forh BF BHAD 78 T BERUR, #OeRS1

1.3.3 il 54k

SO0 A (0 T . IR A B RS P 97 A A £ FH i
23 ToK SIS 2K 53 ) 5 AR PR 30 min, i
VE3 WK, BETRE . BRI N — PR ], DLk
RS UG, ki py i S R A
mn A L AERCEAT T bR ISR DL 3 A% AT 10
5 A7 W B PG TR B2 0 531 o SR i S PR A E 1
BRUY. CSRAIAMR AT AT, A L T
IO ~1 mg-L~", [IE RGN L, PRI 2.
1.4 HHFRIRAT

COD, NH, -NALE &M 2 I ScHk[22].
A RAAYR Se s e e
1.5 e EErEsi R

WAL EEME R FH SOS/umu SEH ik, & BE(1SO

K

13829-2000 ) #E17. 32 B0 3 A0 4 B 05 FE VD 1T B
TA1535/pSK1002, HITEHER AL, SCHAE A2
it SO AbEE, DL 4-NQO MFHMEXT IR, &455 )5 LA 4-
NQO bR ™.

2 H#R5iTE

2.1 AAO R E AR AE 1L

AAO VA IESHEFT 2 AN A LI, S99 i ik
HKE) COD, A ARV AAO I 4+ 1Y iz
FRRAS. B 2 %, HEKE) COD ¥ KAEAE 250
~400 mg-L ™' Z 0], ZAWELE 25 ~45 mg- L' Z
G, EEHEETE 30 ~50 mg L' Z 6], X 55EPRrT5
KT K 0 45 T F5 b e B S AR — 350 AR SN B
ATIE], g K COD R JETE 50 mg- L™ Ay,
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Y. — R HKERHELE 10 mg-L_lE/T—T, S V] 7
BT R AR R BRRIR R 75% DU L. K S EIE
20 mg-L7", EBRFAE 50% LA, UEIH S A )
AL SRS ARAE FHIE # . & T0E A8 AR R B,
RGGEATIER , 0 T J5 22 P OMPs A= 1) fi
VE PR ALFE R A I P AL T AR 10 2%

- 100
Q 7 0
500 | A p—g—
\ao-e‘a'%/\mg_ ° O\/
_ 400 b . e 175
3 /,.\ N / \ . S
é 300 |- ‘._./. Ve % 1. %
-, hv ‘ 0 %
e 200 | —e—ilbsk #
O —o— T Hk
—o— HEEH 425
100 |
-
se0es - -
ole | \.’& , O\JT\’ “‘?/e\e o
0 15 30 45 60 s
= 100
60 | /
50 \G\"@“O/o
T Poo 175
T o Yo 00 ./.
2 Of A NS s
= AN -
§ 30 L ./...'.Q‘. o 50 g
= &
® o2t
125
10 L ,OQBO/G
e s,
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0 L 1 1 1 1 1
0 15 30 45 60 75 0 =
100
50 |
[ ]
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T .‘/.\.\/ \t/ * "./.
= ) —0—0,
£ 30 ] * A o P M
g‘ Q O - \%/ / 30 &
20} oo ~e H
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425
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0 1 1 1 L L 1 0
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BEl2 AAO REFFIZ{THIEEHK COD, SEMERMEN
Fig. 2 Changes of COD, NH, -N, and TN during

operation of the AAO system
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5T 2] IBP M1 NPX 7E15 e R ge 34 R B 30
MEBRR, XTRRSAHEALNEIT THA
S0 2T R R IR 25, ATL Fl BF 5B
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Ab R R G0 P Y 2 BRACR 52 8 pH L KL, TS TR R LS
H% 2 B B0 GEZ 122 BR % b 1490
1E BN K B v T A G CBZ R 12
I — R B R 25 ) . ZEARBRFE T CBZ
1€ AAO TR RE N 16% . CFF S5 R 1)
Wefie ), AR ERSEAT CRF 78 AAO 6 Brsiesly
96% . ATZ AR 2 Iy 15 A A LS B4 ) —
Fh2, PR AFSR b 2. AAO RGE T ATZ
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