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1 * 1 2
' 361021) ( 362200)
/ ( HPLC/DAD)
10.34 MPa 120 C
3 D Gy 10. 5%
DAD 214 nm o : 0.1~
20 mg/L. (r>0.9999) : 9.0% ~101.5%
0.50% ~5.5% (n=17); 0.02 mg/kg 0.05 mg/kg
1
( PCP. TeCP- TCP, DCP)
1
( TeCP) ( PCP) : 0.05 mg/kg
5 mg/kg; pCP 5 mg/kg; PCP  TeCP 10 mg/kg; Oeko-Tex
Standard 1002009 (PCP) ( TeCP) | 0.05 mg/kg I ~IV
0.5 mg/kg 235 6- 3
2345- 234 6- 3 s
TeCP  PCP ISO 17070: 2006
(§ » SN/T 0193. 14993 «
- by GB/T 18414.2-2006 {
2 : ) . N
( Accelerated solvent extraction ASE) N N
s TeCP 3 PCP
o ASE-HPLC
2
2.1
1100 ( Agilent ) DAD ; ASE 300
( ); ( Turbo Zymark );0.45 pm/@13 mm PTFE
( Agilent ) 5 MilliQ ( Millipore ) o
2010-03-09 ;2010-0414
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N N ( HPLC TEDIA ); ( )
2345- 234 6- 235 6- N (
99.5%  Augsburg ) o
: 234 5- 234 6- 10 mg/L
-20 C ; 235 6- 200 mg/L
-20 C 10.5% (V/V) o
2.2
5 mm x5 mm 5.000 g
34 mL
1 mL
1.0 mL. 0.45 pm o
2.3
Agilent HC-C 4 (250 mm x4.0 mm 5 pm) ; V( ) :V(0.5% ) =
75:25; : 1.0 mL/min,; : 35 °C; DAD : 214 nm; 110 pLs
3
3.1
3.1.1 PCP . TeCP  PCP
o 120 C 5 min 2 80 s N
TeCP  PCP o
) ;
ASE o
3.1.2 ASE
o ( ) A,
B. (oR D L,(3%) 7 TeCP
PCP o “
» 6 « ns
1 o
1 (R) N N N
. o
80 s,
5 20 A,B,C; Do
5 min 3 min 2 3
A, B, C, D, 120 °C 3 min
3 80 s TeCP  PCP 99. 7%
98. 7% 16 min 5 h) ( 8h)
4~7h o
3.2
3.2.1 10 mg/I.  TeCP  PCP DAD
3D-plot TeCP  PCP 210 ~220 nm 300 ~310 nm 210 ~220 nm
300 ~310 nm 20 214 nm TeCP
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1
Table 1  Results of L,(3*) orthogonal test
Factors
N . e - Text targets
N A B/min C/times D/s TeCP Recovery PCP Recovery
o (%) (%) Composite score
K( %)
1 80 1 1 60 38.5 39.7 2
2 80 5 3 100 68.3 67.2 10.8
3 80 3 2 80 61.7 62.3 9
4 120 1 3 80 93.3 93.5 18.7
5 120 5 2 60 98.1 97.6 20
6 120 3 1 100 96.3 92.7 18.9
7 100 1 2 100 58.9 55.4 7.5
8 100 5 1 80 73.7 77.5 13.2
9 100 3 3 60 86.6 87.3 16.7
> K, 21.79 28.20 34.10 38.70
2K, 57.60 44.00 46.20 37.20
> Ky 37.40 44.60 36.50 40.90
k, 7.26 9.40 11.37 12.90 k;=XK;/3
k, 19.20 14.7 15.40 12.40
ks 12.47 14.87 12.17 13.63
R 11.933 5. 467 4.033 1.233
TeCp: Tetrachlorophenol; PCP: Pentachlorophenol.
3.2.2 /AN /AN /0. 5% N /1. 0% . /2 g/L
e TeCP  PCP =
75:25 TeCP PCP ;
( )
TeCP PCP
0 TeCP PCP
8 min o
S V( )
V(0. 5% ) =75:25 35 C 1 (a) ASE
1.0 mL/min DAD 214 nm. TeCP pPCP (b) (c) VASE (d)
VASE ASE (e
1 Fig. 1 High performance liquid chromatographic profiles
TeCP 3 of tetrachlorophenol and pentachlorophenol standards( a)
accelerated solvent extraction ( ASE) extract of positive
’ leather sample( b) and textile sample( ¢)  blank leather
TeCP 3 .
sample( d) and textile sample( e)
TeCP 3 °L (TeCP) ; 2. (PCP) .
3.3
3.3.1 200 mg/l.  TeCP  PCP
2010521 0.50.2 0.1 mg/L HPLC o
N N 2, 3 TeCP  PCP 0.02 mg/kg.
3.3.2
0.050 0.500 2.000 mg/kgo (n=17)
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96.0% ~101.5%;

2 N

( RSD)

Table 2 Calibration curves correlation coefficients and linear ranges of standard samples

0.50% ~5.5%

Retention time

Linear ranges

Corrlation coefficients

Chlorophenols ( min) Linear equations (me/l) (n
TeCP 5.802 y =112.8727p +2.34424 0.1~20 0.9999
pCP 7.209 y =102. 9505p +0.43529 0.1~20 0.9999
3.4
N N PU N N
8 3. pCP 4.16
6.25 mg/kg; TeCP 0.03 mg/kg.
( ) TeCP  PCP 5 mg/kg TeCP  PCP
0.5 mg/kgo 1 2 o
3 /
Table 3 Results of determining TeCP and PCP in different types of leather and textile samples
Cow spilt PU
Sample types Suede leather 1ealh§ . Matte paper  PU leather Polyester Cotton Cloth inside Azabu
C B B ND ND ND A ND ND
ompounds
Found 4.16 6.25 ND ND ND 0.03 ND ND
(mg/kg)
Yes/No exceeded no yes B - - ne - -
( Note) : A. ( TeCP) ; B. ( PCP) ; ND ( Not detected) o
3.5
ISO 17070: 2006 { PN SN/T 0193. 14993 {
- ) GB/T 18414.2-2006 (
2 » ASE-HPLC 4,
4
Table 4 Comparison of different methods
Method Pretreatment Main solvent Sollvent Extraction D De]t‘e(?‘tinn Application  Sample Recovery
name methods extraction volume time etector tmit range types (%)
(mL) ( min) ( mg/kg)
, H,S0, « H,0. S
150 Lrar0: Vapor 570 120 GeMs 0.1 pCP Leather  98-0~105.0
distillation ( n-Hexane) e
SN/T Hés(?“ o
0193.1-  Liquiddiquid (Sedium borate) . 145 50 e 0.1 . 91.9 ~101.3
. pCP Leather
1993 extraction
( n-Hexane)
K,CO;Na, S0, +
ot P Ty ( Acetone) . ( PCP) .
18414.2- Liquiddiquid 135 60 GC 0.02 . 89.0~103.0
2006 extratcion 5 ( Textile)
’ ’ ( n-Hexane) ( TeCP)
: Accelerated (PCP) . ( Leather) . 96.0~99.7
ASEHPLC solvent n-Hexane 4 16 HPLC 0.02 94.9 ~101.5

extraction

( TeCP) ( Textile)

TeCP

PCP



10 : - 1473

References
1 FAN Yuan-Mu( ) HE Xiao-Yu( ) YU XueJun( ) . Journal of Instrumental Analysis(
) 2009 28(7): 794 ~803
2 XING Sheng—-Yuan( ) ZHOU Shuo( ) . Eco-Textile Testing Training Reading( ).
Beijing( ) : Chemical Industry Press( ) 2008: 48 ~60
3 MA Qiang( ) BAI Hua( ) WANG Chao( )  ZHANG Qing( ) ZHOU Xin( )  DONG Hui
( ) WANG Bao-Lin( ) . Chinese J. Anal. Chem. ( ) 2010 38(2): 197 ~201
4 CHEN Ling( ) . Leather Chemical Materials Application and Analysis( ) - Beijing( ):
China Textile Press( ) 2006: 174 ~207
5 FABG Kai-Tai( ) MA Chan-Gxing( ) . Orthogonal and Uniform Experimental Design(
) . Beijing( ) : Science Press( ) 2001: 40 ~43
6 JIN Liang-Chao( ) . Orthogonal Design and Multi-index Analysis( ) - Beijing( ) : China
Railway Press( ) 1988:63 ~89
7 YUAN Yu-Feng( ) . Journal of Hubei Automotive Industries Institute( ) 2005 19(4):
53 ~56

Bruce C A Bruce E L Robert L G. Wat Res 1995 29(1): 61 ~67
9 Codognoto L. Zuin V G Souza D D. Microchemical Journal 2004 77(2): 177 ~184
10 Shail S Chandra R Patel D K. Bioresource Technology 2008 99( 13): 5703 ~5709
11 XiTL Xie Q BoL L. Carbon 2004 42(2): 415 ~422
12 LIU Jing( ) . Inspection and Quarantine Science( ) 2003 13(2): 58

Determination of Chlorophenols in Leathers and Textiles by
Accelerated Solvent Extraction and High
Performance Liquid Chromatography

LI Lin' XUE Xiu-Ling" ' LIAN Xiao-Bin’
'( College of Chemical Engineering Huagiao University Xiamen 361021)
*( Jinjiang Entry-Exit Inspection and Quarantine Bureau Quanzhou 362200)

Abstract A method was developed for the determination of chlorophenols ( tetrachlorophenol and pentachlo—
rophenol) in leathers and textiles by accelerated solvent extraction ( ASE) and high performance liquid
chromatography with diode array detection ( HPLC/DAD) . The crushed samples were extracted using ASE
with n-hexane and then the chlorophenols were eluted on a C 4 column with acetonitrile and 0. 5% acetic acid
solution which were detected by DAD at A,,,,. Qualitative and quantitative analysis was carried out by
retention time of chlorophenols and external standard method. The mass concentration of tetrachlorophenol and
pentachlorophenol has a linear range of 0. 1 —20 mg/L with good correlation coefficients ( r >0.9999) ; The
mean recoveries were 96. 0% — 101. 5%  with the relative standard deviation ( RSD) of 0.50% -5.5%
(n=7) and the detection limit of this method for chlorophenols was 0.02 mg/kg.

Keywords  Accelerated solvent extraction; High performance liquid chromatography; Chlorophenol,

Leathers; Textiles
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