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D etemination of A Ikylphenol and A Ikylphenolpolyethoxylates in

Textile by LC-MS

ZHANGW ei-ya, WANG Cheng-yun, L IL i-xia
(Shenzhen Entry - Exit Ingection and Quarantine Bureau, Shenzhen 518045, China)

Abstract A simple and rgpid method was developed for LC - M S detemination of residues of OP,
NP, OPEO and NPEO in textile products The pretreatment conditions such as extraction method and
extraction lventswere optimized while monitoring ionswere slected for the LC - M S detemination of
OP, NP, OPEO and NPEO. The detection Imitwas0. 010 mg/kg for OP and NP and 0. 025 mg/kg for

OPEO and NPEO at S/N =5 The recovery varied fraom 93% to 106% while the R of precision ex-
periment varied from 1. 0% 1o 5. 0%.

Keywords: Textile products A lkylphenol; A lkylphenolpolyethoxylate; LC - MS  Soxhlet extraction
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N I/PI )
4-t- ( 97%) Aldrich , ( : Tribn X-100) Scharlau
, 4- Dr. Ehrensorfer , ( : Imbentin - N /63,
99.0%) Fluka
, M erck Tedia , M illipore-QRG
1.2
Adgilent XDB-C,; (150 mm x2.1mm i.d. x3.5um), 35
: 4.5 kv, 350 10L /min
OP NP N | , . m/z200 225, : m/z205(0OP), m/z219
(NP); - - ( 19 75 6), 0.3 mL /min; 100 L
OPEO NPEO Pl , : m/z150 1 000, : m/z361.5 +44 ng
(OPEO), m/z375.5+44 ny (NPEO) ; , 0 12 min, - - (
19 75 6) - - ( 10 84 6), 12.5min 19 75 6,
17.5min 0.3 mL /min, 10p L
1.3
1.0 g/L OP NP OPEO NPEO ,
1.4
5 10g , 5mm x5 mm , 1.0g ( 0. 000
19, 250 mL 150 mL , 5h ,
) 10 mL, 0.454 m
2
2.1
2.1.1 N PEO
, 3 , A 30 mL 30 min; B:

30 mL 30 min, , 20 mL 20 min, ; C 30
mL 30 min, , 20 mL 20 min, , 20 mL
10 min, 3 NPEO ,

3195 3682 3817mg/kg C ,
, N PEO 1 3 5 10h,
, N PEO 4507 4772 549 5411 mg/kg
, 5h ,
(51 , ,
20 30 min , N PEO
5 143 mg/kg
2.1.2 )
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Tablel Resultsof extraction experimentswith different lvents(mg/kg)
. Silk Cotton Polyester W ool M ultifiber blended warp knitted fabric
Extraction solvent
(NPEO) (NPEO) (NPEOD) (NP) (NPEO)
Methyl t-butyl ether 318 2 9 89 Q25 0 04 9% 69
n-Hexane 68 34 13 21 342 Q78 9 10
Petroleum ether - chlorofom 214. 5 239 2 2 49 Q0 49 271 7
Dichloromethane 707. 6 285 8 Q 27 Q 57 387. 8
iso-Propanol 2222 305 7 122 130 151 6
M ethanol 5 501 318 5 356 171 790 9
NPEO, NPEO 5501 4858 4 742
2 222 mg/kg , ,
, 5h
2.2
LC-MS ,
OP NP, , m/z205[M - H]"™ m/z219[M - H] ,
1 0.025mg/L  OP NP , 1 ,
OPEO NPEO, .2 Smg/l e op
OPEO NPEO , 2 ;
3 4 OPEO ?i_ 1
£ g
NPEO g 8 NP
OPEO m/z361.5+44 ng (N = 5 o m
3 16), [M +Na] ", : =
1 (C,H,0), 44, m/z625.7 37 ¢ T ®b & &
, o =9 [M +NH, " t/min
12356.7 +44 M +H]" /2339.7 +44 E1 OPRINP i) LC - MS/SIM
(m/z o) ] (m/z Fig 1 LC - MS/SIM chromatogram
Neo ) , OPEO m/z361.5 of OP and NP
+44 ng, m/z 361.5 + 44 ng
OPEO
4.
NPEO + M /2 375.5 + 44 neo (ne = ) d OPEO i
3 16), [M +Na] ", , % 3.0
(C,H,0), 44, m/z639.6 & 20
: No =9 [M +NH, 1" f‘ 1o
(m/z370.6 +44 ngy) [M +H]" (m/z353.8 + .
44 neo ) : NPEO m/z IR
t/ min
375.5 +44 ng, m/z 375.5 + 44 ng
NPEO B2 OPEO R NPEO i85 B FH M

Fig.2 LC - MS total ion chromatogram
of OPEO and NPEO



518

26

2.3 581,687
o OPEO 5377
, OP OPEO J 4 4935
NP NPEO (x, mg/L) 0.05 & “e
§ 3 037 saba |67
50mg/L  0.05 10.0 mg/L B Lme maensdo P [T
(y) , OP: y=0.049 9 x + 20 300 sdo sk edo
11. 347, OPEO: y=0.044 3 x +12.022, NP. y = b
10.33 x + 4 465.5, NPEO: y = 7.606 9 x + 3E3 (})Ifr’DEOE*‘JJﬁi! bEO
Fig 3 MS b 0
3348.1 0.9954 0.99 5 € cromaogram @
0.9964 0.99 5 (SIN =
5) , OP NP e
0.010W g/L, OPEO  NPEO 3
0.025u g/L .3
[
2.4
AP APEO m/x
\ 3 4 NPEO M ffiiitH
Fig. 4 MS chromatogram of NPEQ
, RD 1.0% 5.0% 2 (mg/kg)
2.5 Table 2 Analytical resultsof sanples(mg/kg)
Sanple nane NP NPEO
opP White silk 2779
OPEO NP N PEO , Green silk 688
Browvn silk 3390
9 ! ! Polyester/ cotton blended knitted fabric 30 4
, 93% 106% Red polyester 374
L inen/cotton blended kniited fabric 1854
2.6 Cotton 318 5
M ultifiber blended warmp knitted fabric 790 9
Wool 171
! 2 2 ! Cotton/FU blended knitted fabric 251
NPEO, Polyester 3 56
NPEO, 1
NP, OP OPEO
[1] TSUDA T, SUGA K, KANBDA E, etal Detemination of 4-nonylphenol, nonylphenol monoethoxylate, nonylphenol die-
thoxylate and other alkylphenols in fish and shellfish by high-perfomance liquid chranatogrgohy with fluorescence detection
[J]. JChromatbogr, B, 2000, 746: 305 - 309
[2] NOUE K, KAWAGQJCHIM, OKADA F, etal M easurament of 4-nonylphenol and 4-tert-octylphenol in human urine by
column-svitching liquid chramatography - mass gectrametry[ J]. Anal Chim Acta, 2003, 486: 41 - 50
[3] JAHNKEA, GANDRASSJ, RUCKW. Smultaneous detemination of alkylphenol ethoxylates and their biotransomation
products by liquid chromatography/electrogpray ionization tandem mass ectrametry[J]. J Chromatogr, A, 2004, 1035
(1): 115- 122
[4] - [J].

[5]

, 2007, 26(2): 178- 182
[J]. , 2003, 19(2): 75- 76



