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Determination of Pentachlorophenol in Qingzi Soil by High Performance Liquid Chromatography
with Ultrasound Assisted Extraction

WANG Zhao-wei, LIN Qi, JIN Hai-feng, WANG Dong

(Department of Environmental Engineering, Huajiachi Campus, Zhejiang University, Hangzhou 310029, China)

Abstract ; Pentachlorophenol (PCP)is a widely used antiseptic, pesticide in the world. Tt can cause potential mutation on people
as well as other living organisms. To establish a convenient, credible, practical method to determine PCP in contaminated soil is
of great importance to study both the fate and the remediation technology in environment. In this paper, ultrasound assisted ex—
traction and high performance liquid chromatography analysis was developed to measure PCP residual in Qingzi soil. The results
showed that PCP recovery for the method was depended on various extracting reagents, extracting time and pH, temperature in
the extracting system. Due to the lower pKa of PCP (4.93), acidifying soil with H,SO, can improve recovery efficiently, especially
using acetonitrile as extraction reagent. In addition, relative higher temperature and longer extracting time were also benefit to the
extraction. It may be suggested that the method using acetonitrile as extraction reagent, adding 0.045 mol-L" H,SO, to acidify,
and then ultrasonic radiating for 60 min under 40°C after vibrating for 30 min be optimized, gaining PCP recovery up to 87%~
108%. Besides, we confirmed that air-dried, ground soil was in favor of extraction rather than fresh soil when determining the
PCP residual in long—term contaminated soil.
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Table 1 Physical and chemical properties of PCP
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Figure 1 The high performance Liquid chromatogram of PCP
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Figure 2 The correlation curve of PCP concentrations

and peak areas
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Figure 3 Effects of different H,SO, concentrations on PCP recovery

1R %

(using acetonitrile as extraction reagent, then ultrasonic radiating

for 60 min under 40°C)
100
80
&
M 60
=
E
40
20
0 1 ]
20 60
PRI (] /min

B 4 FEHREEEX PCP BRI EM0
(VARG AR, 40°C, 0.045 mol - L7 BRI )

Figure 4 Effects of different extraction times on PCP recovery
(using acetonitrile as extraction reagent, adding 0.045mol - L."'H,SO,
to acidify, then ultrasonic radiating under 40°C)
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Figure 5 Effects of different extraction temperatures
on PCP recovery
(using acetonitrile as extraction reagent, adding 0.045 mol - L™

H,SO0, to acidify ,then ultrasonic radiating for 60 min)

Ak
2.3.1 T HES U

TEHR 28 AN N ToHC B 152 FA B AN [l B 15 L ik
9 MHBYE LIe AEE A (LG AT,
0.045 mol - L Bil2RR AL, 40°CAEHL 60 min), —2H Fid%
KAV £, — 4R X140 H) , KB RT+
th PCP W4 HRE e 5 THprfef 1=, AR IR 1 o8
fif 11 1.2~5.8 1%, WKL 6, PRIHIA Ry A B i) Sl Xt

UGB A SRIRE ST R MAAR R, sl - At i B T3 56 X
+ B
2.3.2 ZEHUREL

K H ZNE NN 0.045 mol - L AR R 1E R R HGRI X 20
TG Y AR 40°CTF BRHRFEHL 60 min, 172K
B, A5 SR 5 1 AR LA e 4 o 3 RIS
Y 97%, 55 2 RIS 3 IR AL i 3%, WLIE 7, A
IR — U A R U 5 R

3 #ig

7R AR T B R AR i R Tl LS 4R

T ik B AR ER AR X TR R
rb SR (AR 7 AR I = B OB i e T, DL
EVE R EREGH, N 0.045 mol - L (IBRER IR 1L, %1% 30

min, 40°CH A ZEHL 60 min, 7 LAFS 3048 5 1Y ISR
1 3 S ERE o B BB ERE I s AR K

®3 FERDPCPMEERNERY
Table 3 The reproducibility of measuring results of PCP in Qingzi Soil

, (Bl % [ R AHT
R
TR 1 2 3 4 5 6 7 FHME % P2 %
e 89.0 87.8 100.0 95.8 104.0 102.4 1083 99.0




5524 655 ol %W B o R

¥ iR 1253

(=)
(=)

Ot
L

LY PCP Y /mg- kg
[\S] (%) B wn
S (=) (=) (=)

T

—_
(=}

01 23456 7

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Bt 4
Bo RFLFtEthlELERNREER

Figure 6 PCP contents in air—dried soil and fresh soil
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