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Analysis of Pentachlorophenol in Tap Water by Using Home-made Solid Phase Microex-
traction Coating

LI Wen-chao, HE Huan, YANG Shao-gui, SUN Cheng
( State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University,

Nanjing, Jiangsu 210046, China)

ABSTRACT; A novel and simple method for preparation of a novel SPME fiber was proposed by copolymerization of methacrylic
acid (MAA) and ethylene glycol dimethacrylate (EGDMA) by using glass capillary as “mold”. Pentachlorophenol as target analyte
was used to evaluate the extraction performance of home-made coating. Experimental headspace-SPME ( HS-SPME) parameters were
investigated and optimized by orthogonal array experimental designs. The analytical method for determination of pentachlorophenol was
established in tap water sample under the optimum conditions with the method detection limit 1 ng T.”" linear range 2 ~5 000 ng L™,
correlation coefficients 0.999 9, relative standard deviation 8.9% (RSD, n = 5) and the recoveries of spiked tap water sample
110.8%.
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1.1 EHRXM

Agilent 6890N S AH 35 (X (AZ w — ECD #&: ]
#%) s HH — 4 fEiEKB S CF N ELERAR) ; [
HETAZERCE & (3EE Supelco A ] ) ; ZEHULT 4 85
pm PA(2&[E Supelco /A7) ;22 mL HZEZBUR( L
WGEIELNF]) s AR (HR 0. 19 mm, 5 5T E
PEFEAR) ;A REHE (A 0.25 mm, Wk
ARG AL SRR AT -

WA BE, 2R Z. B R 35 40 (FE E Merk 24
Al A R (AR A S A AL R AT gt (R
TALZEEGR ) 3 —( RS AR ) R RN AR ER
(LB EREREARAR), FENKRMZZ
E_HENGREE(HARAEZARA) BAZR
T ( LSS ), 100 peg/mL 1 RE
AR RS A T W (38 [ AccuStan-dard 24 R]) , i H
B R R AR T A W o
1.2 =8k
1.2.1 &E4H

HAARAEAS, WHE N 0. 8 mL/min, J&W
DB -5 £40%4H:(30 m x 0.25 mm i. d. , 0.25 pm),
5 F+ i 80°C £+ 5 min, 10 °C/min F+JH 5
280°C. , HEFE IR BE 260°C , K Il 2830 FE 300°C , R4y
1.2.2 REWNH & *

HEGENE L OEAERH 1 ~2 cm £
H R B2, AR5 K HE 5 R 1 mol/L Y
NaOH #11 mol/L i HCl K% H 1 h, LB FK
PEET R A, F N, K5 B AR 150°C At

Lh, Rl EREESHE 102 (V/V)3 (=&
TRk ) WA IR ER BN H, 1 h JFEUD
FAW Bk, F N,IR TR o BR AW 85 pL
FENHER,752 pL Z —FE R BN HRRR,2 mL
LR ZWE,0.011 g BAZR TIEAR, HHREGW
IBAIG# 5 min, 3@ A N, 10 min JrEES, 455
# 5 ~6 em KA BN B AT TR G
LR T EHERTRG WA EHE, AL
UF R DT AR AR B0 T, [0 =6 4078 A o
FARR B S35 S 4 T8 2 60°C 1 1 IR AL A
Hpk ke 4 h SECH A R N B R,
TA R YR 5152 Poly (MAA — EGDMA) IR 2,
AREEERERE, FA N, KT, HETF
280°C IS AHBERE T4k 4 ~5 h &1,

1.2.3 EXRRB K SPME &4

B 1S WL p AP 00 8 1 T SR s E VA TR
BF 15 mL Mili — Q 7k, it B AR 20 ng/ml FITE T
FiT SPME A4 4k . 2 HUET HIAE A A R IUR
KRR B % B B F IS MU TR, 28
B 52 B K ZE B 2 il ] AR B, S EP
A GC #RED ¥R )2 ,260°C T ## T 4 min,
BHER 3 K, ITERRATHE,

T ISR Jr kX SPME B ZE ISk A4 51T
Ak YEERZEEOR B 2 B A) | #6 ¥& BE  pH {EH 1
BEHEEE S MEmR R, B ERERE 4 MKFE,
BB MR 1 Fin, BNFAEREENE 3 K, ]
TSR B W TR FRU T SA (BN Ay i RO A, Sl 25 7 25
SririE AR BEEE MY E R MG NE RN
(& I
1.2.4  SERRACRE B A il

B 15 mL FOR/KFERUE 7E 22 mL R HE  4E
Bt SPME 44 R st sr AL B BT 7 3, Be il LR
TR B R 0. 1 ng/mL [ #E T B W R4 T BT SO 2R )
S5, VPN T TE R HER M

2 #AR5WE
2.1 REMHE AR

& 1 2 E i Poly(MAA — EGDMA) %R JZ (9434
MK, Bl N IREREOH B 3 — R EA
30 pm, WREMBEAERIFTERRIIXRIZTE
280°C T ERIFAERE . FIR ARl BT Ik
il 8 AR A BT 4 , 7EAH R O A BUR A 2% T
v 4 J32 4 S B, LA o P W TR R DA i o (%



B5E M2

ZI0E%. A HIEAMAERYRZ AT 8%k b LA B RE

B EHSITENERE, SR RR RS T ER
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(a) JER3004%
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1 Al Poly(MAA -EGDMA ) i R iR R

2.2 ERRIEHA SPME £4-4 R A 547

Gl SPME 5 B S B0 77 1L R 2 S0 B
BB Z 2R FIEAZ R A) R ORI D S B RS, i
AT B B WA R R BRI E
TRERUNFER | PN, A5 04 1w B B9-F- (B 1 4 R
NAH, 6 Fi Minitab16. 0 1 SPSS18. 0 4t it224k 4%
PR 22 A T 22 50 T3 IE ST IR A5 R AT AL B
WSR2,

R1 L (4) EXHBRITRER

No, IR ﬁﬁxﬁa‘l‘ﬂ EVESS0Y; S 270 3 . e T R
/C /min  /rpm  (w/v)/% - H(

1 40 20 350 0 5.5 2110.5
2 40 30 700 10 4 4899.3
340 40 1050 20 3 12294.7
4 40 50 1400 30 2 66942.5
5 50 20 700 20 2 17122.9
6 50 30 350 30 3 10452.7
750 40 1400 0 4 3768.0
8 50 50 1050 10 5.5 9372.9
9 60 20 1050 30 4 67680.1
10 60 30 1400 20 5.5 35352.8
11 60 40 350 10 2 22662.4
12 60 50 700 0 3 14065.3
13 70 20 1400 10 3 244529
14 70 30 1050 0 2 8768.8
15 70 40 700 30 5.5 42077.7
16 70 50 350 20 4 18986.0
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J5 225387 ( Analysis of Variance, ANOVA) J7 ¥k
AT LAE Bt 44 R B X LI 45 R s A BT
Wi B R m AR 2, 20T g R

#2,
F=2 RMEERNFTESH
HE BHE  HH F{H pfE*
HEURREE/C 3 8.116E10  0.329 0.804
FIURE)/min 3 7.299E11  2.960  0.047°*
BB /pm 3 8.695E1l  3.526  0.026°"
W/ % 3 3.108E12 12.605 0.000**
pH 3 6.574E1l  2.666  0.064°

#:a""p <0.05,"p <0.10,
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RIE . EBGIREA SRR, th o 20
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TR 18] o B LR A3 KA M T i bR 1 s 3 K
YRS T, AT R AR, BT 204
RPN 2 BOSCR B B ) B PR
Wi, BT AR R B BT 1 400 rpm A4 iR A4
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Ko B HTTELUR B 1S 00 BE A R IR K AR Hh 47K
00 R O 67 B, A 0 R 000 0 1 TO 2 ER A R R
Tioh, LA B BRI R (pKa =4.75) , fE Rk
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mfE pH 20 L2 BJTR, AU A BRI 3
B Forh 2 Bt ] 35 FEE B KA pH AR R BT
X AR A B R
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P KEE HhEE " Eink=d FEBL FEBUATR)/
22 EB/mL (wv)/% P @ /rpm HE/C min
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2.4.1 FEIEMH

fftl SPME FIUAME T, X 7 B & Tl
PR A6 2R M50 K 1 PR 3 B R BE AT B
TG RFH TR HR R 1 ng/L, 2R LR N
2 ~5 000 ng/L, R HEAR L R BN 0. 999 9, MR A7 HE

iz (RSD, n = 5) 4 8. 9%, Jil s ol it &
110. 8% ,
2.4.2  SLERAE & AR R A AR B

B 15 mL 5 K FETE R AL SPME 2544 T I
TABy, HHEH 0.07 ng/mL, R TFitb 57 THAEH N
PUE BV ERHIK A LA MR BE (9 pe/L) o TESERR
IREEF AR 0.1 ng/mL 1Y 158 By s HE I W
BEATAA [ SR P 5 S5, Ry 110. 8% , M
WENA.9% (n =3), WEXLRFE. K4 450
RESLRR B KK G5
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SRR FAHEEBIRZ  E TR RE R
—PE A ER L R S ERMA. 5 W Poly
(MAA - EGDMA) ¥ = 5 < HH (i B¢ A A8 T K A
TR, SR MEAY 85 um PA WREM LLRA
A AEBUECR , BRI R ) 5 BAMR AR . 72
LA BUAAE T A I B Rk P R 8 i R B Dy
0.07 ng/mL, K7k H IR 1 ng/L, &AL
2 ~5 000 ng/L, ZEPEAHR R BN 0.999 9, MRS AR HE
iz (RSD, n = 5) 4 8. 9%, Jil s ol it &
110. 8% , i LA SERR e i B 5 22, A TR 4 SEFR
B FHTME o
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BS5H H2M
g%3
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BOE (g 1) (mg e L) (mg - k™)

VR — 0.78 25.8
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TRBLEMEA 225 o

3 #it
L TR G- KA E TR A (GC -
FID) Yl @ SR HE i P B AR A i . BA

TR AR EIRIMZE(Cq ~ Cyo) FTRT AT ST
FIFMIE(Cy ~ Cyp) FITBST . TR MR
(Cg ~ Coo) IR E R T E T B E L, Rl
FRUER BT MRS IERE &, F7 IR K H BR 43 51K
0.04 mg/L 1 0. 42 mg/kg, [FRFE 83.2% ~ 102%
JEFEN  AXTARUEIRZE N 5. 1% ~5.8% . A]AEBUEH
53(Cyy ~ Cpo ) AR AT B A B & 4R,
% B L/ MEGAL , S FNE Y T AR HEE BOH AT A1
FRASAE XE B, S R BR 43 2R 0. 06 mg/L
4.9 mg/ke, [Tl Z7E 91. 0% ~ 106% 5 B P9 , AR XT
R R 4.4% ~4.8% .
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