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(1. PEFRFEAC) (2 SREE TR, dbat 100083; 2. ZRILK2E 424k, L7 WM 110819)

i AR BTG K B B WK (reverse osmosis concentrate, ROC) H g LAY K AR & BRe
PR E HLAE AR WU AR 5 U A3 ORISR BK AT, (35— 0 1R AR B o IO S0 3 W7 S 92 i %
TR B4R A A A A A PO . S5 R R s O Ak B R O R BT i MR 17 mg/L, JROK pH 7. 3, R i [H]
80 min; fL2# 75 4 i (chemical oxygen demand, COD) 254 nm i T ESMNEEE (UV,,,) KA FAHI (>30 ku)
Fng K i PE 4 53 (hydrophilic acid component, HOA ) 2B 843 31124 55. 75%, 85. 05%, 95. 46% £ 72. 06% ; 75 7
S TS B TR S E AR i B 1 24 S N B (PPCPs) Y R BRAICR | 385 7= A T MW it - OH; COD B ff A5 &

YRR R BNy R
£ @ W AL BB TR AT BEZE R AT (PPCPS)
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Removal Effect of Organics in Reverse Osmosis Concentrate
of Municipal Wastewater by Ozone Catalytic Oxidation

XIA Yu', LIU Jing', HE Xu-wen', YANG Hong-ying’

(1. School of Chemical and Environmental Engineering, China University of Mining and Technology, Beijing
100083, China; 2. School of Metallurgy, Northeastern University, Shenyang 110819, China. Corresponding
author: XIA Yu, E-mail: xiayu@cumtb.edu.cn)

Abstract: To effectively remove the organics in municipal wastewater reverse 0Smosis
concentrate (ROC) and understand their removal characteristics, the performance of ozone
catalytic oxidation in the treatment of municipal wastewater ROC was studied based on
measurements of conventional wastewater quality indices, analyses of relative molecular mass
classification and hydrophobic/hydrophilic properties of organic matters, and methods of
chromatography-mass spectrometry and electron paramagnetic resonance spectroscopy. The
results indicate that the optimal treatment conditions are a reaction time of 80 min, an ozone mass
concentration of 17 mg/L, and a raw wastewater pH of 7. 3. The removal efficiencies of chemical
oxygen demand (COD), UV absorbance at 254 nm wavelength (UV,s,), large-molecule organics
( >30 ku) and hydrophilic acid component (HOA) are 55.75%, 85.05%, 95.46%, and
72.06%, respectively. Refractory organics such as aromatic hydrocarbons and humic acids, as
well as pharmaceutical and personal care products (PPCPs) can be efficiently removed. Active
substance*OH is generated. The data of COD degradation can be well described by a
second-order reaction kinetics model.

Key words: ozone catalytic oxidation; reverse osmosis concentrate; organics; pharmaceutical
and personal care products (PPCPs)
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H AT 7K 5 5 B 2 Ay T I & e ) O 5 1)
R, KA TR A e ke K R R a7 G
SO 3T T K IR R R e D L R
1515 (reverse osmosis, RO) 3 A T. 2 faj B n] FE4:
15 DA R G B PR B A R B N T 5, © AR
K AR, BligK B 2l K A, T G K &
Tl PR AR A B A i R0, B B AR A
7 ARG e R B R T R K BRI BB K
(ROC) , #e 7K 7 it 3 8 iy i 7K 4t 19 25%~35% .
Hodr AP R TT5 7K ROC H () — 2 E )5 e
Y, 2B Y MERE R T Hoh B 2R P
HH 5 (PPCPs) 2 3 117 75 7K ROC 1 (1 A7 AL 4.
YE R —J 15 9 W), PPCPs 5|2 i AE B IR AT
A AU, ST Aok 22 B R S

RE AL B AL R P RE =4 - OH S5 16
JoT, 2 — A R A AL A BB R B R A
FH R AL B AL BOR A B3 1T 5 7K ROC, &5
U 24 E7K COD M 42~96 mg/L i ,COD £ [ %
h 50%~60% ; Yang 57 FH AR B AHER FE A AL 5L 4R
o4& AWk A BRAL TR 7K ROC, 7R SicfHE R 2%
1 F COD £BR#R K 59% ; Chen %5 * 3R ] &L & Ak
AL AR B S A K B B HOK ot R
N Z5 A pH=9.02, B4 F =1.08 g/L , fiE Ak 5%
i#=1.33 g/L, COD % FR# Ky 81.49%; He %R H]
B AR AL S A B R 4b B 4 3% 95 U8 W ROC, COD
A 3 1 25 B 5% 43 51 AT 3K 70% F1 100% 5 Chen
SO 2 b 484 s S R i A T ok B4R
AL EAL R 7K ROC, 5 B B AL L
B AL AT COD 1Y R BRFR 45N T 23.9%

F123.2%. Sun %"V H] ] Cu-Ce@y-ALO, KA1k
B A AL AR FRBR T TS 7K ROC, 45 SR & B /K b g 3t
B 5 Aa A A 10 AN AT ALY AT B AT 0 A 5 Wang
SRR R AL AL AL B YL EN R K ROC, & B
Ko+ 1 ff % A LW (dissolved organic matter,
DOM) AJ YEHR 7353t b /N o35

25 bRk, RAAMEIL S AL BOR BB A R 2 Bk
ROC " ALY A BA WF 580 R AL A
ARFE I T 5 7K ROC H A HLY) I R PEAT B = 4
1 R GEH o3BT, X 32 5 9 PPCPs 73 T {5
7K ROC ity e Ji B HE B SR AL Ak 5 BRASCR A
PUR D R, AR SCRE T 3 S AL S AL R Ak 2
BT {5 7K ROC BIBESE , 2T 5 RUK SR AR 70T
A B 53 TR 53 G AN 2R B K o A L 3 - B
3T RIS AIR B A 0 B R Bl g 2 A R4
B AT BT A HLA) (7 PPCPs) 25 BRASCR By
P ABTSE TR IR AL S AL B A PR
175 7K ROC BRI, i BORTE T 15 7K ROC
A TR A S B I B LA

1 kSR

1.1 RIE 7K

WEFE T () ROC 7K AL b 5t 3 35 11 75 7K
FEA K A FE I T G Kb BT A Ak
CR AR A - SR - S B T2 oK A K
FKHMUEMBE T2, B %R G P KR =
TKERAE 35% idy KK LA S L3R 1.

&1 ROCEMKEERER

Table 1 Index information of ROC conventional water quality
15 b5 Peop/(mg-L7) Pooc/(mg-L7) UV,/em’ SUVA/(L*m™-mg™)
B 65. 409+2. 520 21.320«+1. 350 0.434+0. 001 2.030+0. 147

Hirp ) H 2R A 28 W IR % (specific ultraviolet
absorbance, SUVA) fig i L AE A ALY B A R 1
ZERY ) Z2 55, AT 1 254 nm T 9 ANEOG
FE (UV,,) 5 % fift £ A #L B (dissolved organic
carbon, DOC) 9 FLE R 1153 .

1.2 REELELIRE

e R g S I WA N a VA ISR N RS S|
2.7 L, A RURTR 2 LARART DLV PR AR S 2K
A, TR 4 AR Ak i o R (b s e A 2
A7) R R, R R AN W iR
pH X B A A AL Ak BRIk T V57K ROC Ha HLY)

(R SE R AE AN TS 2K W46 pH 251, BIFFRE R 4R
R EE (11,13,15,17,19,21 mg/L) Y540 5 78
A e A B A WS I K W iR pHL(3, 5,
735K, 9, 11) XA PR B RZ IR . HE 0,20, 40,
60, 80 min i BUEERG I COD, DOC 1 UV,,,, 51K
Ay BT 3 A AT R L Sy 22 43 i 4 B
(analysis of variance, ANOVA ) 3K 43 #7 £ 2H % 4
REAEREES.
1.3 ENENDIERD T

COD S HI(HT 828—2017 /K Tk 275 E &= 1Y
D2 7% TRk 1 ) I 2 5 ¥ P4 A B (DOC ) il
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% 45 %

1 TOC /3 HrA (TOC-L, H A< 5 H0) I 5% ; UV, il
FEANAT W53 e L (DR 6000, 8 [ HACH )
e .

1— Al 5 2— AR A AR 5 3— Ui
4—E NN RS AL N 55—k 6—IURE D
T AR ST 8, 9— IR
E1 REELELEKE

Fig. 1 Ozone catalytic oxidation units

1.4 BHWEFESHT

KRR 43 B4 (100,30, 10,5,3, 1 ku) (9
FEUEAE (PL 41, 38 [ Millipore ) KA 7 ML
53t 43 2, 38 3 I E AN T 437 o Y K Y
COD, & i 22 A MG AN 5] 5 o £ A HL o5
i 5 ok XAD-8 # i 1l XAD-4 W fig ( 3¢ [H
Amberlite) #§ ROC H 894 LY 73 18 5 44153, B
KR (HOA) i /K B, (HOB) 5 /K H 1 (HON) |
55 57K B2 (WHOA) ISR K MY T (HIM) , B T 4%
21319 COD A & HAE K Y 5 L .

K =4E5OEEIEAL (H 32 F-7000) #:47 =
HEDCAEIN . P TP (N) 4 200~450 nm,
S K (N,) A 250~600 nm; SR FH G A
DR6000 550 0] WL CO G RE T AT 58 b~ R WLl
Y6 1% (ultraviolet-visible absorbance spectroscopy,
UV-Vis) 787, PR AT B4 190~900 nm.

K HIAAH @35 B H B35 (gas chromatography
mass spectroscopy, GC-MS) X ROC 1 ({F #L4
Pl 2 9E 4T 20 B . >R A Oasis 2% 7K JE i F fir
(hydrophile lipophilic balance, HLB) [& #H % B /]y
FE (35 [E Waters) #4785 SR, Z J5 R H 10 mL
AN BRI /N TR AL (CM200 2, b 5T
B M ) B I v e 46 %2 0.5 mL, R . B 4%
TF 2 FERG TR 4 40.0 °C, FF AR B 4 220.0 °C,
LA 99.999% i 2l & AR S BT, B R
67.5 mL/min, £ i & 24 1.26 mL/min, 73 it tb
H150:1.

KOO M @3k B M BT 3% (liquid
chromatograph mass spectrometer, LC-MS) X
ROC H1#y PPCPs (31 Fft) 47 5E &3 Hr . % HLB
[P AH 25 O AT W AR AL B, 22 )5 R JH 8 mL H
P30 50 /N A A8 P SR RSO T MO R ok A = 0 T

J& A 100 ng (1 pg/mL, 100 wL) AR IR bR (il
Jfie — W 5 E D4 R S PF D10 P 215 3 D7 VK
&R DS AR EDS AP EEER), P EEE
ZE 1 mL, Frl AR O35 SR A B HE 0.2%
2 =2 mmol/L £, TR &% - /K % W, i 3 #H B 1t H
NE .
1.5 BHREHRAZE

F| L 5 I #2% 4L B% (electron paramagnetic
resonance, EPR) JG 3% {¢ A300-10/12 ( &2 [
Bruker) , A B A 50 mmol/L (19 5, 5—- — F J—1-
EAL I IE I (YA Acmec) S A 1 48 375 HEAT
W2 5347 . EPROGTEAL A A 30 T AR 381 5
X B OB R R 9.80 GHz, H Lol 7 B 14
2h336.44 mT, IS [A] B Z00E 5 5.12 ms, 4714 5 3 &
$£20 mT.
1.6 RMZhHEHFEIUEHZE

K HZ Y — P W By T AR %
COD M A TR, HZR ka3l an =X (1)~
(3R

p,=kt+p,, (1)
I =1, (2)
Po
A (3)
pO pr

Horfop, £ % ROC W poo 8, me/L s ¢ H 6]
min:p, 4 peop VI, mg/Ls k. kb 5350 0 %
Y YR R

2 R 51®

2.1 REREXNELSEZTRIOZNME

&l 2 AN ] A2 B2 COD, DOC 1 UV,
(1) 25 Bk % 78 BT B MR N 11~21 mg/L 3 [
N, COD,DOC UV, 1Y 2 i 32 b R 4 ot et vk
SR T B .4 5 AT v B GA B A K (21 mg/
L), 43 80 min J5 , COD, UV, fil DOC % [ %
I35 M 56.57%, 85.68%, 48.65% , A I I A7 L
Yk mm BRAFEWKE S T 17 mg/L
JE A B B K AR g7 LA TR TR R 17,
19,21 mg/L i} COD . DOC 2[4 % (1) 2% F 3 A i
#(P>0.05).

Sonntag 545 i - OH 7E/K Hh 5 A HLYI Y
7 R H K] 38 3.5%10° (mg/L) ™7, 4 g S
(18 G 4 It R 8 2 L o Rk SO0 A R % L (HL
B 25 v D=4 i e A A T E] = 5 - OH I )R
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5 BB BAL AT IR T 5 K RS IR OK R LA 0 TR A

7]

E:

z

% 9

OKAE SR, A ALY Y 25 BR AR B 0 T JROK
pH(7.3) I 1Y 5L A AR AL AL RIOCR | ol 2 A S

23S

IO R Tk S S R S ECR ML Y 5

RGN, HREHTRE . I, AT bk 8 i
P R AR TR N 17 mg/L, 4038 80 min Ji5 ,

91, 52 v 80 min

J& ,COD,DOC UV, i 255K 435 4 56.79%,

#7391 (20 min F1140 min i ). 75 pH

COD, DOC Hl UV, i % B 2 43 51l 2 55.75%,
48.05% F11 85.05% , A HL4 1) 25 PR AR 5 Howk

ZE L7 sk COD iy 28.93 mg/L, i /£ GB

WIhG pH A 11, HAE S

% 60 min F1 80 min B XF COD Fl DOC [ =4 3 1%

T pH M 9 B YA .

NN
=
=]

50.24% F185.31%. 4k Lk

%

R BREL

18918—2002 1 1 X A%

80

60

[ /min

oos3c s N=N=) NN [SR=NC R <
o o by
RN TEIRT AL SE—
TEEEE TR
L E B _
i o Wl T D T B
= TN )
(=1 (=1 (=] (=] (=] [ =T ] (=1 (=] (=] (=] (=1 (=T ) (=] 0__ (=2 (=1
° + 00 O 9« V=) ey <+ o0 N — S 0 o |
%/EHFA0D %/ F00a %/ Y AN

R

i [B]/min
25 2 (0] 22 5 48 3% (P<0.05)

S o o o

n O =

%/ FA0D

%/E=¥¥00d

%

\%ﬁ%vma\/p

22 6] 22 57 1 2 (P<0.05)

ENGEN

FHRFR

#
HE

£0

T« [EI ]34

NG

BE N
fRE
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Fig.2 COD

%% pH T COD,DOC #1UV,,, I =B &

5
(=

3 K
Fig.3 COD

COD,DOC AUV, X ZE

T

2 A

FREE)
DOC and UV, removal rates at different

+

IREZE)

DOC and UV, removal rates at different

+

H{E

initial pH (meanzstandard error)

ozone concentrations (meanz+standard error)

(a)—COD; (b)—DOC; (¢)—UV,,,.

(a)—COD; (b)—DOC; (¢)—UV,,,.

[=]}
=

WA T 5 R T AR A R MR AL O,
PR AR ROV . B B )RR T2 5 A 2

K IREE AR, A WL B 2 7= A
SEAA DL Y SN R Ay

22 MapHXMREMENFEUL R

% 3 A AEHI G pH R COD UV, /1 DOC fy
ZBRR WA pH AT ROC A ALY Y 2 B A 8k 1Y

AHHLY, N

"

7.3 &, REMILEISN 80 min,

COD, DOC 1 UV, 19 2% B % 53 5l K 55.75%,
48.05% 1 85.05%. TE 1% /KA1 45 pH A 3 2] 9 11371 [

S AEIFUK pH

JOSJE AR 0 Jo % R AR AL

FR T, BELAS: PR A 700 R R A B I 5 e [

ki ¥5 7k ROC HfEE—

SERET o

YA

KAR H I BEGERERA

I

W, B pH B , A ALY £ BR A ol B
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% 45 %

WK R L T AR R 4R 45 , ik S fb & Wy e R M 5%
2T AE R AL MK H A ML G 2B
M pH T, A AL T OH A SR v, ml Ll
ot AR P A K - OH 5 A WL kA g 7.
OH FYAETER: T REMEAL - OH By P72k , i & 5 R4
SN 7 A AR A 3 (-0 AR R K HR A HLYS Y
Y1 25 6. Khuntia 2573538 24 pH i 3 7H3) 9
A, G AR AL A A T 1Y) 25 R R 11% $2 71 31
44%. A HIF 5% v pH 7E 3~9 I (38 36 45 5 5 HAH
L0 pH A m B, -OH & & ARV K R,
KB AT BLH 2 B 23 B T B AR, 22 B4R i Al i) 4
R UK SR S 2 — 5

T pH=7.3,9, 113X 3 41 (1A Pl 2B R AL
Pt I A AT AE B 22 5 FR O AE IO J5 3 (60 min
F180 min) , $2& Tt pH XA HLY) AY 25 B R B8 TR B
R/INCEL 3) 5 T35 25 1 3 el A% P /K pH I J AR 44
T, WA 5T B UK pH(7.3) M R K e )

A pH.
2.3 RMLEBEEHTREERKFENDER
Sk

221 22 T RSB RIS ECh : A

J5 =k 17 mg/L, pH=7.3, }2 )i i} [8] 80 min, 7F
e LA B %A R SR8 15 7K ROC i HLAY) 25
Bt
2.3.1 AFGF B A L L BRECR

AN 53 T e A L 25 BRACR Ao A dn 5
4 fr7R . E 4 AT AL, 3R T V57K ROC 9 43 F i <1
ku G WL R 46 K250, 15 L 68.76% ; R &4+
J 2 3~5 ku H130~100 ku 894 HLY , 4391 5
8.65% 1 6.91%. KT 100 ku A HLY & b e 2,
h 2.61%. HABA 58 A 2 38 Ik T 5 K 9 K Y
A HLY LN T (<3 ku) o 32120720 28 B4R
fRSEALIG L 43 F R >100 ku (A ALY B 58 4 %
B, 4 F BT >30 ku (94 L4 o B A7 2% 2 B
(ZBR 3 95.46%) , 16 H K o 5 HACH 0.71%5 1H.
K H A R <D ku A ALY B EE G, R
H 1 68.76% 1K & 85.13%. 1% Al fE J& i T R A
ML AL AT [ ROC R B Ko F A HLY , (H3E 43
ALY R 58 SR, LAY FIE A7 A, ok
Ak Ak s oy —Jr i, — 2845 5 E A X /N
) E B ff AT LTS G, W B R 25 A WL,
Tk L AU AL SR AR A DA T e P AR T K R

() 100 —

a)_
2, w0l
20 H

0
7@9@(\@\02,0 ‘f\Q ,,J,‘J \,55 pAN
4 FER/ku

B4 REMENEAIEROCHANIS FRESHMERE
Fig. 4 Molecular weight distribution removal rates of ROC before and after ozone catalytic oxidation

(a)— 5K 5 (b)—AbBRJS K (o)— AW 2rT B B A I R E

2.3.2 ZEHUKMEA I BRECR

P 5 Ry 5L A AL S AR AL R R S ROC H 2B 5]
KA DL & B (LT DOC I ) (2515 I, . T
K HOA 19 & & f i (7 L 30.67%) , ik &
HIM ( (5 H 30.58%) , WHOA 1) 7 5 Ik ( /5 [
9.68%). 1% 4% A 5 1 A (B 5% 45 2L . Gong
25 243, HOA FTHIM S2: 38 5 K AL BT — 4%
oKWy 322 41, & 5 DOC 1) 36% #1 32%.
Jin 2L R W] HOA J& W i 15 7K — A Ak ik
e EER A

2 R AL AR RS, K P HIM B B f
(o 32.47%) , HOWR J& HOB (it oy
30.24%) , WHOA 11 % & e MK (/5 bk 9.12%).

HOA 41 53 1 K B % ik 5] 72.06%. HOA {4 — 4L
AR B 2 R T AN A A AR
M &5 K0 F ALY AL 246 . IF B AE
i, BRI e it HOA 41437, HIM () 25
B FAL Ry 44.2%. H A7 25 5 th 3% B R 404k
SE AL AR KT B KA B I I foe Ak SR i S K
P,
2.3.3 T = LESSOIE E BT A B R
& 6 42 5L AU AL AL TS ROC 1) = 45
i B A ARSI A MR KT X
(200~250 nm/250~330 nm) Al II X (200~250 nm/
330~380 nm) {1 F i 2R AL HLA o] A= fb 1 1 5 &
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B A EANLY, TX (200~250 nm/380 nm L)
) FRF AR . EEHRIEY R ; IVIX (250 nm

DL 1/280~380 nm ) f2& 3% i VE A D0 A% 7= W
VIX (250 nm PA_/380 nm LA ) NSRS ALY .

©) go

X

il
i
10

HON HOB HOA WHOA HIM
Hor

L_JHON
ZZ1 HOB
XY HOA
B2 WHOA

E5 REAMRKEMLRIEROCHENYERKIERME
Fig.5 Hydrophobic/hydrophilic properties of organic matters in ROC before and after ozone catalytic oxidation

(a)—J5Ks (b)—ALFRJ5 K (o) —&2HIr 2R

450 AEXTIR B 450 A 3R
2390 2790
400 2190 400 2590
1990 2390
2190
1790 1990
. 350 1590 . 350 1790
£ 13% = 1590
8 1190 g 1390
=< <
300 990 300 1190
790 ggg
250 390 250 @& 590
390 390
190 190
200 -10 200 -10
250 300 350 400 450 500 550 600 250 300 350 400 450 500 550 600
/DM Agn/mM
E6 REMEUARLLIEREROCH =R HNIERE

Fig.6 Three-dimensional fluorescence spectrogram of ROC before and after ozone catalytic oxidation treatment
(a)— 5K (b)—Ab B K .

JEAKAE 5 A DX 38 P 4 AE AR 5 60, HLAE X 8
Vg5 B L Ul B A WL LR S R o L
U — SOV M VE G W A W K PR
LRI T LA K S A A A . KA B A
e i XTIV ATV A WL, R840 T8 5
R o0 st R A ™ M R SR A AR
A3 i . 2R TR A 25 %) B AR f Ak AR Ak A B T 5 A
T K ROC #4T = 4500618 B 43 # , HARFE
G B DRSS R RIE 35 S AR 25 SR 2
2.3.4  FET AN WL TE S M B A DL

7E 190~900 nm i+ 3 [l 3 6 S S Ak 4 Ak
AE BT 5 ROC MG REFE T 20 Hr, G &l 7 7

£ 200~240 nm &b, 548 AL A b BRI 1Y
KRE S5 L 35 B P R Mg g | G it R A oK R AR A E
FF W .C=C.C=0 N=N D Jz — & 45 B
oA W 5 JE K A s WSO v 1 A K (L, 15

B AL S AR AL B L 2 ME R i A LA —
(9 2= BR R . 7E 250~300 nm 1 300~370 nm 4k, H
KR W' JE B AT K A, 3 Je B — 2B 55
T IV & R A IS P ae b R A b
AL R A,

3.5
3.0
2.5
2.0
1.5
1.0
0.5

— Rk
- - - Hk

6B em™

-0.5

260 360 460 560 660 760 860 960
PK/mm
B7 REMHELSMALERFROCH UV-VistiEE
Fig.7 UV-Vis spectrogram of ROC before and after
ozone catalytic oxidation treatment
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AR FFR(A RAFR)

% 45 %

2.3.5 LTS A TR H a0 0 T
fPEA LA R BRRR

K GC-MS 73 Hr 5L 4 A Ak S Ak Ak 3 AT f5
ROC PRI E fe A WL 2 53 (A8 1k, 45 R An 1 8
fin . 5HEKMH, K GC-MS [ 3 i £
WD W TR AR T 53.82%. [l T, KR 4l 45 7 i (i)
(9 R0 TR AT D B AR AL A AR B S T B T
B =0 (1] 8b H U HE Fe R — BB =i ) | 31X
Lol ] B8 R A A S A R TP R o8 A R
) =g

ROC JF/K H A ML R 2840 B e ke 2 bt
ISR PN TE SNBSS FX Y IEZTS g oS
A&, AT AN 58 2% e A TN 3] Y 20 Fif i fide e
AU, I EREACE A 9, b A FY
1) 64.49% . 5 T AU EIE K PO f AR, U R
AU LA T X NZZAE NN BRI AR R I ..

GC-MS Z5 5L R B K i A DL =22 e
JRZ, GR35 /0 5 R 2 B 28 5 0 12 24k
B X AT ML 53 T I AR /) L Bk e
25 S0 L R A S, — 2 - OHL B 45 5 Wi 1) R4y
SR I FE e o35 SN e o C e/ o R Y =)
b 2 4 B fE 5 G B AR, 5 U L B R A
s SRR T ALY RS AN T A
ML, (/N A HL B 3 iz 85 51 5 Uv-
Vis B 73BT 25 R O — 2.

(2)
10 000 000

FE

L _JLM

®
13166 272

FE

| , "

100 200 300
L4 8 i [H] /min

8 REMEMUEMLERFROCH GC-MS£AEE
Fig.8 GC-MS full sweep spectra of ROC before and
after ozone catalytic oxidation treatment

(a)—J5K ; (b)—bFE)5 K .

2.3.6 [RBEWK T PPCPs ZLBRAUR

SR LC-MS Kl T K Hpeis DLk 31 Fhs 24
A ANFP B i K b A 18 Fl PPCPs # i
JFHER K 2.803~101.939 ng/L(552). ik st
i S PPCPs, i ¥ 5 4 1.858~6.970 ng/L, iX %
I R AL AL REE A R R 2 B AR R SE R
T T B AL AL BB AT AR AR LA R

*2 ROCEREMEN AL PPCPsESN S

Table 2 Analysis of PPCPs composition after ozone catalytic oxidation of ROC ng-L”
o , R
e ik Preps ok ok o 1B
1 it i P s (SMIX) 68. 559 N.D.* 0.116
2 T fZ ML g (SPD) 59. 064 N.D.* 1. 340
3 Tl 28 itk Ji (1] FP 4 BE (SMIM) 7. 141 6.970 0. 095
4 Tk Jlie s B (SD) 7.971 N.D.* 0.417
5 F &R E(TP) 5. 866 N.D.* 0.017
6 P %7 5 2% (ATM) 15. 969 2.898 2. 470
7 TR, ?é{ﬁ%(RTM) 66. 872 N.D.* 0. 062
8 ShiEE R (CTM) 24.280 N.D.* 0. 056
9 %% (ETM) 65. 864 2.929 0.112
10 — Ijﬁj:/f/'ﬁ;(CPX) 33.922 N.D.® 0.993
11 AR A (OFX) 101. 939 1.858 0. 164
12 Tk i T 24 FARJE (FF) 19. 640 N.D.* 0. 508
13 B[ 2 KIEFEZ (GSV) 7. 745 N.D.* 0.819
14 FIFEHARH (RTV) 2. 803 2.284 0.618
15 AFLIIFRE(BF) 10. 137 N.D.® 0.011
16 K55 (CBZ) 6.594 N.D.* 0. 037
17 AR (CA) 19. 729 N.D.® 7.598
18 WEE S5 2 (DF ) 36. 842 N.D.* 1.090

TE:N.D. AR
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