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SPE-HPLC % £ Il 25 B8 /K £ v 1)
o =5 R BE

KM GRRT WKEL AEW F X

(R LR LB, HIT] 361021)

W E O TABKEED ZEARIE(TCC) MMM G ik, FET 3 FEAMHZEI(SPE) /NE 5 Fi pk 1w T
TCC I FZm , 2502, R A ENVI-18 SPE /ME LA BR S TR/ M5 (1: 1) S P B 50 R0 AR €8 15 1358 A0 R 0 2%
(HPLC-UV) #a U, LLZE 1R K 8 5 TCC By e 5535 95% XAk i IR 52 5 R4 5 2.37 5 7.89 ng/L, %
T F LRI KEE , TCCMbrk & 1 ~ 10 pe/L, 5K ) #EK K 5 K op TCC Wy ox 187 0 28 4 51 1€ 89.38% ~
96.90% 87.74% ~94.34% 55 83.64% ~94.61% = [i] , 3% W] T 7 7. () SPE-HPLC 35385 4 3 11 25 76 75 /K F 35 /K H R & TCC
PRI o 32 % O 0 SE PR SRR K BE T ) TCC &, SR 15 K Ab 38 T /K 5 7K h TCC W BE 43900 1.35 5 0.22 pg/
Ly KI5 K ) # K 5 ik g TCC R BE 433 1.05 55 0.53 pg/ Ly KA TCCMRBE N 1. 11 pg/L,

XKER ZHAFIE BMER SRBORMAGAN R

hESEE X703 SMHRFRIRED A NERS 1673-9108(2016)01-0503-06

Determination of trace triclocarban in environmental
water samples by SPE-HPLC

Zhu Kaihang Zeng Qingling Shen Chunhua Zhou Zhenming Li Fei
(College of Civil Engineering, Huaqiao University , Xiamen 361021, China)

Abstract A method for the pretreatment and determination of triclocarban (TCC) in environmental water
samples was developed. Two factors that affect TCC recovery (3 kinds of solid phase extraction (SPE) columns
and 5 kinds of eluents) were investigated. With the ENVI-18 as the SPE column and ethyl acetate/acetonitrile
(1:1) as the eluent,the recovery rate of TCC was 95% by high performance liquid chromatography with UV -de-
tection( HPLC-UV ). The detection and quantitative limits of the instrument were 2.37 and 7. 89 wg/L,respec-
tively with the distilled water as the background solution. The actual environmental water samples were also ana-
lyzed with the established method. Samples, which were collected from the influent and effluent of sewage plant
and surface water,were spiked with 1 ~10 wg/L TCC. The recovery rates were 89.38% ~96.90% ,87.74% ~
94.34% and 83.64% ~94.61% ,respectively. The results demostrated that the SPE-HPLC method was feasible
for the detection of trace TCC in municipal wastewater and surface water. The method was used to determine TCC
content in the actual environmental water samples. The TCC concentrations of influent and effluent of Jimei sew-
age treatment plant were 1.35 and 0.22 pg/L, respectively. And that from the influent and effluent of Huaqiao
University wastewater treatment plant were 1. 05 and 0.53 pg/L. The TCC concentration of water sample from the
Egrets Lake of Huaqiao University was 1.11 wg/L.

Key words triclocarban ; SPE ; HPLC ;recovery rate

=4 R ¥t (triclocarban, TCC) , ¥E h —Fp s, KBRS K M H TCC, ¥ ¥ 7 20 ~ 600 ng/L 22
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504 70N S S %10 %
], Chalew T.E. A. 2 %p 35 K 7 #E K K RESEAT A ErD R, 45 7 .
m,TCC WK Bk E XN 0.4 ~5 pg/L, McClellan K. 1.3 IKFER SR E&E
25 4 SH 3k X 26 [F EPA SRAE RIS K AL BT 110 43 3% N F 5 3 R ERK AE K AR BT K O K

PET5 U BEAT K I, K60 H &2 35 72 Fh PPCPs, ¥k ¥ %
FIJE TCC, ik % 441 mg/kg, Cha J. %7 55 %
WY, S0 T 3% [ 8 AL 35 K Ak BT O
75 )5 ,2007 4EF1 2008 45 TCC K i ik J2 43 ] 35 )
T 1.24~7.01 #11.20 ~65.10 ng/g, WX KM, i
0 B M = 4 BE 2 W 7L 3 4 K A A A B
PEFERE . TCC SR B> T 454, 5% I [ 2k
RS S RGN 5 % AL AT 2B B 2 B e s LA
PR BRSNS T
TCC 5 B H e Bk 22 1) 1 10 52 ), Ak K 3R B8, 18
EX/LNE PN A= SN0 YN OF - S T
JKEEH TCC ARG 2+ 43 06 321

WHKAE TCC By vk FE AR, P L 0F 9% ' 46 Wk 4
Pk B R AR N T, H AT R RS
FUAcb B R A 3 YRR AR I AR R B SRR A
WA R L A B O R A A
AR (SPE) 7£ 528 H AR 19 5 46 10 7] it A v Ak
R, BT, =GR PERR I Y 1 A B SOR
M M3 (GC) AR (03 - 35 ¥ (LC-
MS) UM (0 3 - T 3 (GC-MS) | B 40 45 v Tk 1Y
WA Hip GO GC-MS il LC-MS ¥ 2 1F i &
TR BT SIS AN B R, BT LA A R, B A A
LU i SR R RRE T R D AR IR L E S B
1" o ASHIF R [ A A€ BCRG J7 o X K RE AT
A IR F R RO Gk ksl TCC,

1 #REFE

34
FH 25 B /N R Ol LC-18 ( Supelco, 500 mg/3
mL) ; ENVI-18 ( Supelco,500 mg/3 mL) ; HLB ( Supel-
0,60 mg/3 mL) . =5 R PEARE S T8 E CNW,
i >98% , {61 2% F i (W B Sigma-Aldrich) , &
G LR TR A LK IR e N BRI TC K S e
oy pral . S K 7&K o
1.2 tRAEBRIEH

HERR PRI 0.25 ¢ =S - RPEARUE M T 250 mL 75
O, R R OF E A 20 R S R 1 000
mg/L bR HESE 5 W, 8 S ARAL 2L )5 L IR AP AE 4°C 1Y)
VKA o HER W HORS HEAE A5 7 10.0 mL T 1 000 mL
R, B E A B2 FCH AR 10,0 me/L bR

1.1

FORSEKFEFF AT pH & 2 ~ 3 K FER 7R b @ B 35
R T 4°C BYUKAE .24 h NS ER
1.4 HmiisE

SR FH T A A JBO0S it AT B 4R o IR AR AR Y
IKFESE I E EIE A0 U8 /5, 15 0. 45 wm 7K Z U8 I
itk [ AH A BCET, e 10 mL Z R £ P/ H B
(1: 1) TR A WOF 10 mL 26K 36 A 2L UM SR )5 DA 4
mL/min B B AE, EAESERE S 5% B TR K S
mL WYL, 5 8 mL LR TR/ LG (1:1) BAE W
TR ] AR AR BORE B Y = 0 BIE R SR B T A
AR AE40C T ZAMPA TR TG, A 1 mL H
A, B 2 DR A% U8 S AT HPLC 234 .
1.5 #FmpyllE

Kl Agilent 1260 25 R AH (4,35 1 - 58 S G I 4%
(HPLC-UV) , Xf BRI AL ity R 9 TCC gEATAR I . (5335
#£: ZORBAX Eclipse Plus CI18 ## (250 mm x 4.6
mm,5 pm) , JEEHHHN O K =75:25(V/V) i
1720 wL, K3 K A 265 nm, i#i#E 4 0.8 mL/min,

2 HRS5WIR

2.1 BEZFHENMRL
TCC AME KA B WoR (E 1), 78 190 ~ 400
nm [N X B, TCC £ 200 #1265 nm 434G
AU ) 2R AR U, 265 nm b (1) 55 A1 I S I B 5
TR G BRI B v A R T LIS, IR I AR B Y R
PR A I 8%+ A 265 nm,
110

90

—
(=1
T

EE R (mAY)
(=]

30F

-10 ; : ; i y i ; y
190 205 220 235 250 265 280 295 310
it [(nm)

Bl 1 TCC 4 KARE

Figure of ultraviolet full wavelength scanner

Fig. 1

ARSELH R 2 mg/L g TCC Ay e A AL I
AR LA B Vi), R FH S MG -/K i s Al 20 0 5 %6 T
ANTRY EE A B M 7K S 3 AR S 0 E S5 SR I R . 22
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ARIFHLAE : SPE-HPLC 34 46 I R 358 7K A o 19 R i = S0 R BE

505

TT S R BE A NG LA B Bt 0 R I 47
1B TCC X5 7 70 06 LA K2 2% 02 43 25 5 7K A L 3 38
U (R AE 4 fH TCC 5 4% B 7 B SR 8. &l
RERR A EFELNE K =75:25(V/V) G
XFFRVELT , RO AT, R [F] Oy 8. 8 min,
2.2 ZMSEEMKGHR

FEMRACSE TG 25 00, FF 2 R 38 A B 50 .
100,250,500 .1 000 .2 000 .3 000 .4 000 15 000 g/
L R 5] = &R BEAR #E 7 W, i HPLC-UV &G, JL 5T
I (y, pg/L) SEEM (2, mAu - s) HREH
LYECR, MG HFE N y=4.4734x - 3. 7613 R* Ky
0.9988 , FHAR MR FE 1Y An & , 5 FE 52 56 45 3 S5 PG A i
ZAE T ISE IS, L S/N =3 318 15 340 2846 PR
Hy2.37 pg/L, LA S/N =10 3815 B 25 & RN
7.89 wg/ L FE AR 4 200 %, Jy kK S BRIAF] 11. 85
ng/L, i ikE RN 39.45 ng/L,
2.3 EHEEREHEHRK

[ A 22 B X TCC Y & 42 5% MR 35 W 35 1 2
VRGN Fp IS A BUIME B AR SCBG ¥ $E T HLB
ENVI-18 LC-18 = Fi 2 BUNEM LR £ g . 5 H
B B AR R TR/ G (1:1) IREWS
ol 28 J58 300 X K VS VTP i TC.C ORI 36, 45 A4S B
803 41FATRE K FEREL 200 mL, £ 5 1) pH oy 2 ~
3, VEMEARER 8 mL, A [R] [ AH A O AE S R R
JBEW T XF TCC iy SR 45 SR WL 2 ~ 4,

100 ¢

- £3
80 E3

60

BT (%)

B2 HLB AEBUMETE S FPERLH T X) TCC i [l i
Fig.2 Recovery rates of HLB SPE cartridges

for TCC with five eluents

FH UG AT AT, A ) 28 28U 35 58 9 % AN (] 25 BNV B
) TCC ¥ —E MM (H 25 7 8 % . HLB %
BUNEEXF TCC Y 8] i 3R 7E 26.87% ~86.28% Z i),
Horp P R R CR O BR/ G (L 1) FiH

90r

85t

80

5¢

R (%)

0F

65

60

<%

&

z, I

N
&K
b d

i

@ J
v
&

LC-18 ZEHU/NMEAE 5 Fh Bt BT X TCC Y [ i 5

%

v
&

& 3

Fig.3 Recovery rates of LC-18 cartridges
for TCC with five eluents
100
Ex
90
E3
H =
& 80
_&_:(r
& 70}
60
50 - - -
ks = e 2y -2y
S S .
A & &
v / %
&
@V
v

Bl 4 ENVI-I8 AERUNELE S Bl B T xE TCC iy Jal g 5
Fig.4 Recovery rates of ENVI-18 cartridges

for TCC with five eluents

B, 43 35 51 85.95% il 86. 28% , Pk AL R i 22 1Y
= EM b, R 26.87% , AR BE B AT TCC iy ]
WA 2E 60% Fe A, Ul W BRI 9 2 B0 0 5 46 Ak HLB
/NEE B TCC BV BCR AR R . LC-18 ZEHU/I
HXF TCC ) B s 2R 7E 68.10% ~78.68% 2 [a] , H:rp
CMR TR/ S (1 1) T B i OR B2, % TCC
(4 BRI AE T8 % Fe Ay , AN [ BRI % TCC 1Y [l i
2L 10% , UL P 150 26 B %) LC-18 /AT I
TCC R PR T B0 . ENVI-18 ZLHUNE XS
TCC [T ATE 76.87% ~95.18% =z |a], Horp 2 .
TR/ CHE(11) XF TCC Ay ¥k B %50 2%, ol ffe 3
BE] 95. 18% , A [A] Yk i ¥ Xt TCC py [m] i = A1 22
20% fitio LR HLEC,3 Bl SPE /N P BE£E ENVI-
18 /AR I, AN [R] 8 B 8RS TCC g 5 il 8% 2R 11 852 47 o



>06 # o T

B’ ¥ i 010 %5

MR T/ R (1:1) PR BERI, 3 F 2 )
ANEEXT TCC #A #5 1 IR, 43 531 2 85. 95%
(HLB) .78.68% ( LC-18) F1 95. 18% (ENVI-18) , H:
H ENVI-18 () [ iR 5 b

ALY i 2 TCC T Ab 39 [ AH 26 LN A Ry
ENVI-18 ZHUNE, Z R LB/ G (1:1) ok
R, ¥ BRI B A 1) TUAL B AR A ST AL B 5 Ok TRl
1£ 92.05% ~96.98% 2 [6], V- {H J& 95. 18% ,RSD
H2.35% , [l A MELT .
2.4 jEkAnigRAk s TCC By E Y =

R )T A 2 X5 K T HE KRN H K AR AR K 2
B 30T 3 2 K KRR, $EA T B K B A 4 0 2, 5 R
JUT ST B [ AR 2 BRI 43 BT A TCC Jy 25 I 3 TCC
. FETE KR K R M ZR K K FE A TCC
PR HEVS W, AR BE 43 591 O 1.5 F1 10 g/ L, 4% R 1
W74 BEAT AL BR A3 B 6 Uk, W A T ik 1 1l
B TR AR AR E I 22 (RSD) |, 7K B A ) 45 2R 471 1
F 1, TCC 5 MImpr s s g Ryl FHR 2, g Al
A, YRR EE [ 7K EE COD 7E 8.00 ~224.00 mg/L 2
() A& fE 7.88 ~28.40 mg/L =[] 4 A& 1E 2. 03 ~
18.10 mg/L JABETE 0.34 ~3.24 mg/L Z[a], 157K

F1 KEEMKKRIER
Table 1 Conventional water quality parameters
(mg/L)

KB U COoD AR A A OB
V5K (#EK) 224 28.4 18.1 3.24
KT (HIK) 8.00 7.88 2.03 0.34
A K 1 I K 13.00 12.54 3.78 2.82

*2 FkFAHEFAKHR TCC By EY %=1 RSD

Table 2 Recovery rates and RSD of TCC

in wastewater and surface water

TKRE i JnAs WEE [ RSD(%)
P (ng’L)  (pg/L)  (pg/L) (%) (n=6)
1.00 2.26 96.90 8.56
mAKT
1.29 5.00 5.76 89.38 1.86
K
10. 00 10.50 92.08 7.91
1.00 1.19 94.34 7.42
EKTT
0.25 5.00 4.64 87.74 4.15
H K
10. 00 9.50 92.50 2.64
1.00 1.95 88.25 5.70
Hi 2 7k 1.07 5.00 5.25 83.64 5.22
10.00 10.53 94.61 2.36

JTHEK Y COD | VA L 2 AR R B 48 AR AR E — A
B K TE KT K At K H COD L BLA LR
A RABEAE T — B K

AR A KR K BT R b 22 5 B S, (P8 3 A IF 5T
Hi g 7 ) SPE-HPLC £ U J7 i %) TCC ¥ 4 = 1
Tk A 3 PR AT, W SE R OK R TR . TS
KT #E K o TCC /i AR [l e % 7E 89. 38% ~
96.90% 2 [8] ,RSD 7£ 1. 86% ~8.56% = [a] ; H /K
TCC () JInFr B IR AE 87. 74% ~94.34% 2 [a] ,RSD
TE2.64% ~7.42% Z [] s R K v TCC kg [BHICR
7E 83.64% ~94.61% = [8] ,RSD 7£ 2.36% ~5.70%
Z I, g5, BT @57 i) SPE-HPLC 3538 A W 7
A 1 15 K Rl 3 K PR B TCC R o
2.5 ELERKESH

FIHC & IRk 9 TCC A2 J7 s, A7 1]
T3 R Y5 7K ) 1K L K Rt 3R oK HR TCC A A7 76 1
B, KA A T a5 R UL 5. T5 KT 3E B K FTAE
R 2 B I R K S A TE R TRk BE 1 TCC, 51 6 AN
T AR R W R AR R 5 K T K TCC Y
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Fig.5 TCC concentration in actual water samples
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HPLC-UV 3% &, H 45 4 it i i 1) 7] 8. 8 min, Hy
o 3% T 5 KRB K R B AR 4 TR (H B AR
YIRS A B0 n] A 88053 85, 41 B BE U VBT AR B0 LR
FRUEGT A8 I J5 vk 3 G 3T A 1% 15 7K R0 iR K
JR i TCC A,

BARWIATG K] JE KA K A ¥k s TCC,
HJE K TCC e B e K R ARAR 2, Ul &3 75
IKTTH AL T AR R BRE Ay TCC, HE 5 /Kb #
JoXF TCC 1y R BRIk 3 83. 7% , 46 K5 K AL 3T Xf
TCC Y EBRIEF] 49.5% , H 575K WAL B T2
F A% U S SR AL A 15 7K R R R 3 T A 16 15 7K, T K Ak
PRI R AR HE . e R KT oA T2 2
XUCE-MBR, {5 7K R i /2 2 A2 1 AR 16 15 7K, &% FL AL
BRJS #E A CMF Bt 38 2R 40, oo i RIS 75 )5 19 7K F
FROWH KR o B K o 15K T b b B T 2R
[[], %5 TCC By £ BRFBAAE, th & 5 w70, Ak 1 X)
TCC 1) L BRECR T XUCE-MBR %

15K KRS TCC, B 15 /K HE ik TCC
NFREE KA 15 T K BRI g, K R
TCC 2 7 b B0 X 3 A W K A A= 9 DA e 3l il 9 1Y)
AR AW EAA AR . BF5E TCC 1
Sy AT R LA A B TR K B TCC i 5% B ik
B, Ry 2 9 AR SR e a5 B R S

3.8 i

#3717 SPE-HPLC-UV Jlll & 52 fr /K # Hr TCC 1y
AYMTOTEE . B0, BN T TCC 1Y [ AH %8 B9 b 3
i, LA ENVI-18 S E A 2 HU/ME 8 mL LR TR/ &
G (1:1) AR SR J5 , 8 5r T HPLC-UV il 2 5
ProK#f e TCC @R I J5 ¥ o 1% 05 2% TCC I AL %

Rt PR 2.37 pg/L, € BEBROY 7. 89 pg/Ls il ¥k
45 200 AR, 77k K H R 11,85 ng/Ls g R RO
39.45 ng/Lo %75 ¥k I T 5L PR R BE K AR, kT i
KT HEAR (KRS AR K T TCC AR ¥ BAY [ e
HRBLUF 7 83.64% ~96.90% Z ], i%J7 LK R
%, FBLEAF , RO @, BT T T A 3 T KR
FOK R E TCC MR A C &It
TCC M J7 35 , A6 LT 3 P A8 35 7K T #E K |t K Al
MoK R ARG I AN R R 11 TCC
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