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Abstract : The metals and antibiotics demanded in each treatment unit of urban sewage treatment plant are analyzed. The
distribution characteristics of common metal ions and antibiotics in the sewage treatment process are studied. The results
show that the contents of Fe and Mn in process are higher and they can reach environmental standards after being
processed. The removal of metal is mainly reflected in the action of biochemical sludge adsorption. The antibiotics
detected in the raw water are mainly sulfonamides, ofloxacin and chloramphenicol. The removal rate of sulfonamides is in
the range of 48.9% ~ 64.7% , the ofloxacin is 66.5% , and the chloramphenicol is only 22.0% , respectively. Antibiotic

removal is mainly in the unit of biochemical pool treatment.
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Fig. 1 Schematic diagram of urban sewage treatment plant
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FEAALIE . B 100 mL {5 KA 5 TR & TR HUR En#zE T, R A E A 2~5 mL /R, 7E2)
100 °C FAS[E]) BT I Z ke S BRI LIS, A 0.5 mL 2 &R, 7624 140 °C T In#E 2 R EBUS R 1k, ¥
L T%IEFR R, A B T/KESRH 50 mL, H 0.45 pm JEAETIE.

B 2R 22 AR AR MR BE B 1 000 mg/ L, X454 J& MOARHEARE i E AT A B, L] 10 me/ L A9AR
HERE S, PERR A R R A it FH L BRI & 55 B8 1 R BB {Y (ICP, Prodigy, Leeman Labs INC.) il &
HARUERE S 2 hilbnifE M 2, R AN I 22 45 4 s B8 1 VR FE.

132 #AZE

FEAR DB XA it R FH B A A2 BOE A 7 A B K K AR A 7 2o B B 2 B PR AR 5 YA 1 B 500 mLL 3985
FIRE S Na, EDTA B 3l O 6469 HLB [ AR 26 BRI PR 37K R /N B 38 AE 5 mL/ming
XA it R AT [ A 26 B, 22 5 PR Bt FL R AT e Ot B e 64T N, BN T 1 mL I E A 2
1 mL,fft HPLC 1 HPLC/MS | %&E.

B TR ATEE ] < 23 BIPRE B AR 10.0 mg CREBIZE 0.1 mg) 13 Fhii s 25 (hs i — P L mss i s i FFY e it
JEMEIE PUM R TRR SRR VARDE BRI E A&ER AT Pk 4258 Yasx)n
PRUERESL ] 100 mL ZJiE 53 HIBCH] 100 mg/L AIFREAf 2.

PrifE M Ze 2 il EFAL I 0.5 mL PiAE R, H CIERRE, 7300 Ee il 1.5.10.25.50 pg/L HiA &R
PRIE . KT BC A IR HERE S TE 1 ~50 wg/L AR BE Y BBl PN 64T 280 RORR €0 3 ARG I, AR o ) JO o W B
(X, /L) MR AR bR BRUERE it il 2 1 BT AR (V) S GhAe bR, 2l th 13 A J Al £2.

P AR 20 PR RN S L X 25 ot TOUA B ( BV AR ) S R AT e RIORORR (15 4 B R T A AT 5
PRIEDT AR 3R BT ) R i I 1) 3 A S e A5 5 RIS & o2k R bR et et e i & P A R & i
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HPLC/MS #4544 . SR F ESL IE G B 1A TR AR :300 °C; TR : 10 L/min; 1 i SR .
350 °C; ¥YRSIME 11 L/min; ZALSE 7:3.102 6x10° Pa; BARAHLE :4 000 V( positive) ,3 500 V( nega-
tive ) ; Wi HL & 500 V (positive) , 1 500 V (negative) ; BAIE H THL . 140 V; #8150 Extended Dynamic
Range (2 GHz) ; i i .2 scans/s.
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TP L £ 5 B T SR 8 S 5 i £1 SRETHOREQLTANE
{;5 7J( ﬂ\fi }—‘ ':F' ﬁ‘z\ E %— % E[/‘J /H\% %‘%%{WJ %E % ﬁ‘z\ Table 1 Standard curve and detection limit of metal ions
& BT IbRERNZR . S28038 3 4 8 55 T Fe Mn. EAETES RIS R KR/ (mg/1.)
Ba.Zn . Cu.Pb. As Co E/‘Jg:? Ffﬁélﬂl {;&Ej\j 10, Fe ¥=16.060 0x+4.365 0 0.999 9 0.054 8
20.30 mg/L E"ﬂ?ﬁ/ﬁ#pﬁl,%\ﬂiwﬁfﬁﬂﬂgf ';\E’E/ﬁ Mn y=44.613 7x+1.451 2 0.999 0 0.000 3
éﬁ%ﬁﬂi’% 1 Fﬁ‘i’\‘ Ba y=2.485 0x+4.625 0 0.999 3 0.005 4
2.2 ﬁi?iﬂ“il—ﬁﬁ*ﬁ 7n ¥=22.266 7x+0.304 0 0.999 6 0.018 2
201 iR pH 4ﬁxfiﬁi%#%ff1§i$ﬁ %u@ Cu y=33.634 5x+0.429 8 0.999 7 0.009 1
Hfl ?iﬁJZFE/@J(EPhE%%ﬁm%E’JQEK Pb y=1.810 3x+0.027 3 0.999 5 0.003 6
%Z#ﬂﬁj'ﬂ 107 ~10°° g/L[”] %‘%E;&ﬁ{iﬁ%‘ﬁ%ﬂ%’ As y=6.850 0x+0.235 0 0.999 8 0.002 7
’ - Co y=4.371 0x+3.090 0 0.999 9 0.000 1

A BB E] HPLC [0 223K, T W ) pH {E
SRMBUA FR I AIEAS AR M R S TR AR BRCEURL 22 8] AR B VR L S0 R R TR IS (AR et
WE it e FH O RIS e — H JEmE g ) DU R (AR LR REMEER) MRk (AR A R 2
MATFR) KANERKE B-INBE I Gz F PSPk A |mEMPAHR) I ER BEXPER
BEShE I HLB /MR T A AR BOA& 48 100 475 , X6 B AHAE B0 INE BRI , K A5 BRI A0 R 5 0 2 48 A
13 ENZHTAE R MU RN 558 pH (AR ASH0A: 2 AR AL HURICR 520 | 5230 25 1 LIE 2.

M 2 AT LUE WY pH 2R 2 00 AR AR BUEISCR | ZE 508 80% M LA iy [ % | pH {H
TR S 5 B REE 3~5 DUBR S 2.5 ~ 5 WETH RS FI R IR N BR L 5 B- N BERGZE 3 ~4. fIbml WL, >R
HLB [EAHAE ORI 3% J LS A: 285 s AR B IBCR I e A pH 2l 3~4.

2.2.2 A F AT R BAR A

A D B 55 5 it 2 DA S ST v SRR A U T K R B AR RO I E SR IR — i A A S T
5 RHEZIERE OSSR, Bl Z AR ERR S A AGI R BRSO 45 SR an 2 2 BT,

2 2 OSE S AT AL, BRI BRSSP A: R AR AR o G 22 K T 10 Fh, oAb Az 2 00 H X b o i 22 15
NF 10, 504 FRMBRYE R4 0.1~10 pg/L.

23 SERESNE £2 AASHREORNREENRERE
2731 /j,} }‘% % %iﬁl‘] E 5 éy\ 7}}1. Table 2 Detection limit and relative standard
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HEK T BRI 131 17 SRR A A T R I ety R
AT A P05 S A 3 R vl ! .

M3 W] LA 5K & iR 48 e — P S 0.1 7.25
BT X% 2 Fe Mn.Zn Ba, 1M Cu.As.Pb F1 Co ﬁﬁ!}ijﬁ?ﬂi‘# 0.1 3.01
B THG BRI (L 3 BRI ) . 55 e o L
B RAREA T 0t b 4R B TR S il 25 7 10 5.58
PG TFHERCE R, 5800 1% 75 K AL BE ) HERL (1975 AHE 10 12.02
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Fig.2 Recovery of antibiotics at different pH
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Fig. 4 Comparison of removal rate of metal in treatment unit
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P& HPLC 1008 5514
(1) LRAIMG I K R 7

A o A ] SR 2 S5 P 5% S N AL 0 0 S Bl e 28S  DUBA SR SN T B S DT A2 B AE 270 nm AR 055
(UOERE | TR PR N BR ST A RAE 210 nm A EE R OEEE ™ . Rk, #if = 2R RIS B 270 nm, J5 3

K KB 210 nm.
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(2) W Sl AH 2

SR T A HURR B RPN AR | N8 A LE B o6 88 R 5t e e A 1 S KR 20 B R BT ) 26 4F. 1l T
ST IS K AL RIS B2 | DA I3 88 25 (R AR HPLC [ e i B3R o3 B 1 DR 2 Y. 7R 00RE (3%
RS o34 H, Ry T ] €2 U 4 4 PR, A A ) O L IR SO A A A B S A R TS T e ) 2 £ B
R ELVAS s it AT HLRR A T LU RR 3 sh AR A pH Ao, SES0IE I AR S 10% 1 T sh 48 D (&
19% PRI K ) BIBEIERE 1 fe 5. A 1 28/ N TA BRI 03 8, B0 T 10% CNE ~ 55% CNE 6 RE BRI 2
(I3 3)  SLIRERR VIR 2 TR 1970 BERCR BT

®3 FERNEREEBRIERF

Table 3 Gradient elution program of different mobile phase

s} (] /min B 1 s} (8] /min B2 5] [H]/ min B 3
A/ % C/ % D/ % A/ % C/ % D/ % A/ % C/ % D/ %
0 82 8 10 0 80 10 10 0 82 8 10
40 60 30 10 20 70 29 10 20 70 20 10
50 10 80 10 40 50 40 10 40 60 30 10
60 10 80 10 60 40 48 10 60 40 48 10

HAK;C 8D 1% RAK.

H208 1.3.2 BT X 95 7Kk b B F AN YE Ak b R —
BB TE 35 7K HEAT A B RE 5 e i 500 135, FIJTRL: 2 | ALt --- i
A AT HPLC R, S 0045 AN 5 . T s b
A5 7K A B P % b BT YA 3% PR b PR R A
s K SR E AN, St b B R ekt [ ‘
B AT HL BRI T S D/ (0 T ek 3 A 0

B S
O E 1785 T, X RERRIIEAT HPLC/MS W5E , Rl 225 0 W0 50 6
& PCDL MS/MS 3% FEAG 2R P A1, ZKRE 5 il A HR At e — T/min

FLms e SR PR Om M RERR M ABEE ARV E B 5 SkALIE &4 S TR AR B ik E

5 ﬂq *}‘T‘ /_:E ? % Fg 1:/]? YE Eﬁﬂ éﬂé {)nlj % /|\7k ﬁé ':F' 5 ﬂ:' *)‘T‘ EE % Fig. 5 HPLC chromatograms of samples with each

treatment unit in sewage treatment plant
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Table 4 Antibiotic test results in each treatment unit
bEE K/ (ng/L) BRIV (neg/L)  WIULHL/ (ng/L)  Afbi/(pg/L) 00/ (pg/L)  BEBRF/%
it e — FF B e 0.199 3 0.201 3 0.210 4 0.103 8 0.090 9 54.4
it frie S 0.4359 0.446 6 0.402 8 0.148 1 0.154 0 64.7
itk P i e 0.500 3 0.510 7 0.501 2 0.276 4 0.255 6 48.9
AR AL 0.102 9 0.127 6 0.129 0 0.037 3 0.034 5 66.5
AER 0.025 9 0.029 7 0.028 9 0.019 1 0.020 2 22.0

MR 4 AT T K Rl FE s 5 st e e AP AE IR 0.4 pue/L~0.5 pe/L. Zeid Ab B fif
We s 2 LR 2N 48.9% ~64.7% BRI K 66.5% ; 1M 875 2 1 LR REA%, A 22.0%. L5 4
IKBERYZE SR & B, 285 B S UURD I AT T, 5 Rl A R AR /N 2 AR it 9 Ab B, 5 s
TR A BT, U6 A At ) A 9 it xot B A A B K 22 B A .

3 458

Sy B ICP (HPLC 5 HPLC/MS X381 V5 7K Ab B Ak B 5 72 o ) 42 8 7 Ao A= R kA5 o M il
E, Hrf Fe Mn Zn %648 & B, A0 PR 38 BN IR BT AR, 76 42 8 1 25 % vh A= Ak 5 e 1 i B e 2 24
FH. 7K Ao B e — FR SRt e R s R RN SRR VERD R S P A R A b O HOR A
FAL BRI | B S R AR SR TD B L IR RN 48.9% ~ 66.5% , T 4855 1 = BRHAUN 22.0%. MHiA: EA L%
VR B 32 B A AR BT | DA VS /K Ab B T X0 A 3R 2B T BE 32 B AR BUZE A= W e A A L
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