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Abstract: Occurrence and distribution of eight selected antibiotics were screened at four sewage treatment plants ( STPs). Individual
concentrations in raw influent and final effluent from the four STPs ranged from 16 to 1987 ng*L™' and from 16 to 2054 ng*L™',
respectively. The other analytes were only detected in a few samples with lower concentrations. Antibiotics can not be removed completely at
the four STPs with the highest removal efficiency reaching to 81% . Remarkable differences of the daily environmental loads (the sum of the
amount in the final effluent and sludge) of the five most frequently detected compounds at the four STPs were found with mass data ranging from
0.5to 828 g. The daily consumption per person in the charged area of selected STPs showed that more compounds; especially the
erythromycin-H, 0> were consumed each day in Guangzhou than in Hong Kong.
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Table 1 Descriptive data of the four investigated STPs
k) B TTHLX A T 157 HL X () THT A5 KR x 10° Fiu@fﬁ% g At o
9] /km? /mded! fted ™!
GZ-1 8 13 30 25 WP BRIL
GZ-2 105 125 400 300 ERian] TRAT.
HK-1 30 5.8 95 70 WG PETE Tolo Harbour
HK-2 350 71.8 1377 900 24 D) HIEZ R 2%

1.2 FEAAEFANS 7

VoK W1 LKEE, B 0.45 pm SEIELE M
0.2 g Na, EDTA #1100 ng [R5 2645 754" C, W HE [l
(surrogates), JF 875 pH 2 3. K#£ H Oasis HLB £E
(Waters, 6 mL, 500 mg) AT [ AH %% U5 48, F B
Vel fE =0 T N, i 2+, T EE-/K (60 -
40)ERE 1 mL.

e FERA TG HEEE, 1 0.3 mm 0 1.
TEARARI 2.0 g FEAHE T 15 mL RN ES O, 43
AN 5 mL ZHUZE M 100 ng RIS SR =) 26
H 2 s b B 00,2 mol/LAT A TR 2% 11 W (pH = 3D
0.1 mol/L. EDTA £& M CpH = 3) 4 i, 7R B L A
201 1R L TSR e e R TR AT 4% FIR A 1 min,
ARG B0 E T A BT A 10 min, 753000
remin” TR B0 5 min. B LEE W EE 2 500
mlL (RS L b, Bk B S 3 VOF s B
WA IR AP, A 2K IF 2 B % 500
mL J5 3 0.45 o AIPENE . R [ A AL O R S 24T
b 4 SAX A (Waterss 3 mL, 500 mg, = 2 2% B 55
BRI Oasis HLB AT — {1 — Ja 88 K, Jf st H
R FB 2K AT VG AL AR B A5 & S 58 U » K SAX
FEEC R 3K, A 10 mL HB2E/K i U6 HLB A, 28 5 H
BESEE, N, WHZRIE T, K ER S 1 ml.

R it 00 SR FH v 200 A €8 0 / £ 1B 3 A )
ZREECAPIL 4000, Aplied Biosystems, USA). &5 I A
EST Wi, S 2 K A s i, e Pl 254800 IE
B R 2 RO ARSI 7 5K CMRMD X 45 0 47
AT 78 TR E AT
1.3 Ty K o e 4 il

A5 DR AR E B K TR AR Z I Rl
HAE 65% ~ 81% 18], ¥5 )6 1 0 AW 2 AE 45% ~
70% Z 1AJCILFE 20, AR FRAES 22 /N T~ 15% . 15 7K Al
T B ARG P BAS th R4 045 1.0 ~ 10 nge L™
F110 ~ 50 ngeg™ ' Z [AICS/N > 100 K H AR LA 11)
RES 7 FURFAE 7~ 125 1 A 328 8 1 I 28 5% CMRMD , 45
AN (1 OR B B TR0 H AR A G Db AT e v IF I
[T i s R S5 T AR AT 4

F2 EERAFTER IR
Table 2 Recoveries and limits of quantification of

the analytes in sewage water and sludge
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EzE v 65+ 13 45+ 4 10 50
R R 68 + 15 51+5 10 50
PUHR 70+ 8 63+ 10 5.0 20
AR 34 V) 78 + 10 64+ 13 5.0 20
ik e v 817 61+5 1.0 10
Tt Jlie — P I 65+9 64+ 11 1.0 10
il P e 81+9 70+ 8 1.0 10
AER 69+6 65+ 12 5.0 50
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Table 3 Concentrations of antibiotics determined in the investigated STPs

i H KU SEBR WRSE pamk o b g B0 s
GZ-1/3 7K 137 229 102 751 nd" 25 16 nd
GZ-1/1 4K 65 44 45 737 nd 19 14 nd
Gz-1/H7K? 41 44 36 430 nd 12 16 nd
Gz-2/3 K 359 179 164 1978 72 696 118 31
- } GZ-2/ 7K 137 62 278 2054 36 346 78 17
V5 7K/ ng*L~! N
HK-1/37K 80 54 75 253 nd nd 10 nd
HK-1/1 27K 77 33 40 226 nd nd 10 nd
HK-1/Hi7K 48 27 35 216 nd nd 12 nd
HK-2/37K 368 263 156 469 nd nd 25 nd
HK-2/Hi7K 165 85 37 259 nd nd 9 nd
GZ-1 227 301 40 76 nd nd nd nd
GZ-2 886 402 64 195 nd 31 20 nd
{5 /ngeg”! HK-1 165 187 32 38 nd nd nd nd
HK-2 835 372 44 62 nd nd nd nd

Dnd RnAREH;2) 55 HK
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Fig.1 Removal efficiencies of selected antibiotics at the four STPs

Bl 2 o T HA kA 5 Bt 228259
R B D R D 4 2% L 20 2 R g
MR K K ys i B H e 85 R, iy
PUAERAE GZ-2 F1 HK-2 ¥5/K) (1 H it & 20 8



1782 7N i A 2 28 4

THE 2%, FEIREN GZ-2 A HK-2 K 2 K KA . S

AREE ), AR A ) B B A 2 5 S SpoEE S §
KAAETS ARSI SR 5 Y| §

WS T T Ak, £ .
AT UG R B R s e B 2T §

S e 1) 4 I

B, R 5 WL B T e b B 3 LR T 5 R A 0 @ N e § |

NHWSRECMOET R M A 225 %45 105
SERTUE 2 KA 2 FymoK ) FRE L I M %
NN
Mo = (M, + MOILP x (1 = E)]

Kb, MK H s Mg 5Tt H &S a5
KT SBXRIRIG N s By = 2980 IR S5 10 W R
PRI, AR IR 90% V5 B R TH5, 5 Bl 2
TEAT W IX 1) 5 N7 9% 5 7E 0.066 ~ 0.99 mged ™',
TE] MHIX N 0.32 ~5.3 mged™" . ] MM X & A H
WA T AR, R AR R YY) XY
KWt DX P AR 2 B VI OC R A — s AR
%85 RAGEH Ty5 K ) BT 85 X0 9F HL, R
S 24 h SR AR, A I R A I I 259 11
L AR K/ NAS S F L7/ NEITNE PRI
R ZE, HO] REAFAE R I 22 5

100
GZ-1 o #BEK
o 10F [ H;M(
o | @759k
# L
£ 0.1+
0.01
1000

GZ-2
-, 100+

10+

o

1
L
11

HK-2
100 -
10 - i
oL 1

SRYE WHRVE PABRR 4ABR  BETER
HiER

Hi/g-d!

0.1
100

10 -

0.1

Hi/gd?!
, -
-
T

0.01

Fi/g-d!

L
13
L
1

2 MEZEFRRIKCBHBERSE
Fig.2  Daily mass flows of five most detected

antibiotics at the four STPs
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Fig.3 Daily consumption per person of five most detected

antibiotics in Guangzhou and Hong Kong

2.3 BSR4 R KT B HE A R 5 R

KRR L BRI UER A RINTT5K) K
BB GZ-2 F1 HK-2 V5 /K] 43 ) JH A
VR DX T IR R Ay K ) 22—, B AL BEYG K
HAAKEIE 200 7 m® . BRVL AL 2 R0 HE 43 i) et 1%
2 KRB /K P K HETBOR Al v K AR AR X B, 2B
M I 5 [ IS 24 ) B Ry 4 10 42 1210 OB L
Ak bk A p 2 o R Gz-2 R HK-2
V5K K 25 v SRR AR S B (T B
5 R AR AR 2D, 45 R IR 4. RN, BLSE
B 52 A5 RA R I G5 2R s, 4R 22 R K A
VAL RS I 5 R T, i BR VK A o s
TERARI R B8R 2 ~ 25 £ SO R ], v fig 2
DR A A7 e 2 B A9 7K, T B e JA 7K 25000, R 8 b B4
JECBERIL Ay K A B2 L2235 51 100% , 1) N
XA 67% , o /DTG 7K AL B 3 5 A T . b 4h,
Wrrfek A LI R .

F4 BBKEDHYETEMENEE R /mg 1!
Table 4 Calculated and detected concentrations of antibiotics
in the Pearl River and Victoria Harbour/ng®L ™!

ZRIT EIEZAINI

E&Y : - ; .
EEIR R AR KRmg Y
£ 14 77 17 10
WP A 6 150 9 12.3
BUHE 30 66 4 5.1
ARSIV 9) 205 460 26 3.4
it P IEEE e 8 134 1 n.d
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