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Analysis of Trace Nonylphenol and Bisphenol A in Soil Sediments by HPLC/MS/MS WANG An-dong ,ZHAO Ming ,ZHOU
Gang ,ZHU Yong-wei~ ( Analysis and Testing Center, Beijing University of Technology, Beijing 100124, China)

Abstract: A method for determining the content of nonylphenol and bisphenol A in soil sediment using high-performance liquid
chromatography mass spectrometry was established via optimizing various parameters, such as mobile phase, chromatographic
column, mass spectrometry parameters. After extracting, the soil sediments were concentrated and purified by solid phase
extraction. While , methanol-5 mmol/L. ammonium formate was used as mobile phase for separating and analyzing by Agilent
Eclipse Plus C18 RRHD ultra high performance liquid chromatography column,in which,the negative electrospray (ESI") under
multiple reaction monitoring (MRM) mode was detected.The results demonstrated that its detection limit range was 0. 066~ 0. 14
pg/L and its linear range was 5~ 100 pg/L with R* = 0. 99.especially, its average recovery range was 88. 9% ~ 105% and relative
standard deviation range was 2. 97% ~ 8. 20% This method presented a good selectivity, sensitivity , accuracy, and repeatability,
which could meet the needs of accurate trace determination of nonylphenol and bisphenol A content in soil sediments.
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SR URRIAEE . HEREE TIPS 90 1,
1.2 SEETTk
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PRUERE AR U A BrUERE & A SO A AR
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Tt L IR VEL A s v b ) VR T ) ol T R 1 X 13
A SRR E 510 5.10.20.50 100 wg/L HIIEFR
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Fr R EE YR 50 pwg/L.
1.2.2  FEAhATALEE

PR AL DUBIIRE S AE L2 R VR TR AL
T B S RS, 1F 100 H 5, MERFREC (1.0 =
0.05) g VIR BBIE .04, A 8 mL AR
FHLHEL 40 min, KL 5 000 r/min [ 3 BB O
10 min, EE MK, I LIH®R, AKX T2 1~
2 mL, HHB 4K REZE 150 mL, it 0.45 wm 3%
T T A U IS A A T AR AR

B ARAE UG L - K 5 mlL IECUBE 5 mL
ARG S mL HEESEATIEAL, TR S mL
FH S 10 mL ABAK A TP, 33474 1 mL/min,
RE B2 mL ARSI E S pH 3 24 H TR
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3 mL FEEATS mL VOIECKE) :VONERER )= 1:1
FITRAVETE L 1 mL/min (137 35 P8 B 48 BURE _E (1)
HARM B 2 10 mL BRI B0 b K adBve
R Ao s 2 T P EEE A 2 1 mL, HER
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1.2.3  {UER5MF

{035 251 Agilent Eclipse Plus C18 RRHD #
OB 15 FE (1.8 um, 150 mmx3. 0 mm) ;
.30 C ;AR 10 pL; i 0. 3 mL/min ; i 3l
AH:5 mmol HFREZ (A) FIHI [ (B) 5 B B Uk i 72
J¥:0~3.0 min, 30% B;3.1~8.0 min, 95% B;
8.1~10.0 min,95% B,

S B VR AJS EST IR, B P,
AR L 22 FOny W I (MRM) 5 T4 (N,) T
J&:350 °C; THRS(N,) Wi fiE: 5 L/min; Z L A% K
73:310. 275 kPa; ¥ RIE 400 C ;8. 12
L/min; BARATHLE 3 500 V, My FIXUEY A 5
WESHWE 1,

F1 NP BPA K[ E WA RS SHCE
Tab.1 Collections of the mass spectrometry parameters of

NP,BPA and internal standards

e MR R

_ M umT FET JER -y
FLo I VARSI = VA
o (m/z) (m/z) (N
min v eV
147.2 120 32 Negative
NP 6.35 219.0 °
133.0* 120 30  Negative
210. oati
BPA 372 268 0.7 90 30 Nebatfve
132.6" 90 30  Negative
222. 12 1 cati
BPA-D,o(IS) 3.63 241.2 o> 0 15 Negative
141.8* 120 40  Negative

T PR MO i i,

2 FHR5IE
2.1 SR
2.1.1 @RS

WA B ARA & WM 5T, A S5 38 ] 52 46 28 3
A Y KA 035 AR AT 5 5, 4 R R L Agilent
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o %5 W E I 1] < ) [51 B L € £/
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WORH 35 AE 5 58 1 i s Al 1A HILAR Ry & i sl
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B AN XTSRRI T S
T B R s Al A LT 20, Abs i s 432
LTSN AR ) QIS VB RE yad 5, A
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Fig.1 Influence of methanol and acetonitrile as mobile

organic phase on the chromatographic peaks of targets
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BPA-D, in different mobile phases
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Fig.3 Total ion flow and MRM chromatogram

spectra after optimization of conditions
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FETE—E W FE A HI RN, H BPA (1435 53 1) il 3%
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FE (AR 7S S5 7 8 ST 7 7 3 I AR I
AT E I P EAA 53U A 2RI 4k
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TH B3N B T4
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Fig.4 Internal standard curves of BPA and NP
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PIBRA) A i B I e T RRL LGB A DA A b, Tk B L
BB AR il An i TAEINZE . WiE 4 PR, T
Sl WU A FE RS M B 2 O R BT,
FHFEZEL(RY) 439120 0.999 1 F10. 996 6, AL
JESE T,

TEZ LW 21 T, L 3 5 A 10 %515 e e
(S/N) XN Y 5T o W B2 i 8 AR J7 75 I A T FR
(LOD) FlE & FR (LOQ) . Z5REW] NP [z BPA
A H R 2350 h 0. 14 1 0. 060 we/kg, & HEFR 43
oM 0. 47 F10. 22 pe/kg,

2.2.3  JInbmEDECR SO

PLSEBRZS FRE A EAT 3 7K P BT L 1 A XL
1 A inbs G, s K743 5104 5,20 Fi1 100
pe/ L, BEAKFEHE4T 6 AT, #4218 1.2, 2
RIS 78 1. 2.3 R A0 F b7, e Inl
R RANFE 2 Frn, NP Fil BPA B2 [ )i %
7 88. 9% ~105% , FHXFFR M 25 (RSD) 2R 2. 97%
~8.20%,

F 2 vk R RO B S A

Tab.2 Summaries of the recovery and precision

measurement results of the proposed method

(n=6,%)
AR T iRk IR
5 pg/'kg 20 pg/'kg 100 pg/kg

HAryy

FE O MXEE PR AXRR S MR
MR efrze WIBCR dERZE DPIBCR iz

NP 90.1 511 102 423  98.6  2.97
BPA 889 820 105  3.77 103.0  3.46
2.2.4  REBRE(CCa) FIKINZEH(CCB)

R CPAT O T3 B 7 i i A7 4 R A B 1Y)
WRBHZE 51 25464 ) (2002/657/EC) iR HI ), desE
BEE( Decision limit, CCa) IR RTEHETIIRE ,
SEEIE AT 5% 1 AT RE M B AR BH P 4t 2R 5 A ) 4
i ( Detection capability, CCB) M| &/~ 1% H bx ¥y nl
VIR P e SR (IR B2, QR it iz ) o
T CCB, Fm LA 5% 1Al Be 1 B
I BEPESS R, T H AR i H b T
FEB AN A 7E DU It R A BR s i
NAGIE R B ( Validation limit, VL) R Kk, =
R B I T4 A A ST e T AR L
i CCa FI CCB T T2 o AUl s,

CCa = 0.2 X VL + 1.64 x SD , X VL (2)
CCB = CCa + 1.64 x SDy 5 X VL (3)

Forp ARG TS o TR A XU A HYAR
K U R R R AR 2R G R B, AL R

VL8N 30 pe/kg (T-HE0) 2 H 10 pe/kg
(KU A) >, SDy , X VL AN 0. 2% VL 7K 43
BT B RE S BRI 22

SR AR T B Y CCa, CCB 43
J£9.75 A1 13.5 we/keg; W A 1Y CCa,CCB 433l
S 5.56 f17.12 we/ke, YITEAR T B B 1k
BESE BN, R SR AR SC R 37 1 i B g 3E T
BEUURRY M G 1 22 1A 95% 1 T B 1 5 3L
Wy A BRI
2.3 SBRRE SR

R FHAS SCARARAR 21 10 5206 2% A X R A 1Y) 18
DU R AT 0 b, HERD 2R 1. 2.2 7 ik Ab R
J&  FE 12, 3R T HE TR, 25 R R
HERE S P T 3B S BB E R 7.73~36.9 ng/ke,
WUy A B & Y B 3,30~ 16. 3 pe/kg, B fn ik
B BN 3 Fis . ULIHIZCRE S A — e R
1) T BE 19 AR A 1Y) 5 5 AU | i 5 A — 200
TR .

x3 VIR NP FIBPA & il e g5

Tab.3 Determination results of NP and BPA content in

sediment samples (pe/ke)
e R Y ] e AL WL 2{E
NP 7.73~36.9 11.35 12.52
BPA 3.30~16.3 6. 68 8.03

5 R SZBRkE S HERIE S 90 B8 T M
H bR T L1y AN A 1) MRM & &

mAU
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0.004

|

_ | -

o002, M Wuﬂfﬁi
2 4 6

mAU t/min
0.006 MRM NP(219.0—133.0)
0.004}
0.002}

TIC

8 10

A

2 4 6 8 10
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mAU
0.006 | MRM BPA(226.8—132.6)

0.004}
0.002} |
0 AN

2 4 6 8 10
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BS  SCbR M HORE S BT T MRM 1
Fig.5 Total ion flow and MRM Spectrograms of

samples in actual soil sediment
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