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K. BFHMEER
= BETF FBET REHA £K4 ®liEE = BETF FET REwEA X wiEE
= A =2 P-Y
FS aw MS  (ma) (ma)  (min) EN) ) e kEw WS (m) (m) (min) E) &)
1 LHETE PFBA 213 1689 1.9 -30 -11 2-[(8-§-1,1,2,2,3, 630.9  450.8 5.5 -50 -41
o 263 2189 2.8 -30 -11 3:44,5,566,7,7,8 .
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A, 4629 418.9 47 -40 -14 R EE) IR 2289 1849 23 5 -9
6 SHEH PFNA - : -
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e e
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3. 56TPPFASs & 1
% . 5313
A 0 e
ey KiHiz HERKR [la=y)] KHE HERKR
EHETE y=3515.05872 X + 8002.67651 0.9981 LR IR y=52.97514 x + 398.72113 0.9978
Expdiy y =2569.54696 x +-2570.21092 0.9984 SRFEBER y =49.69305 x +-333.66180 0.9979
LHECER y =2489.48096 x + 435.51481 0.9984 SRR y =35.00773 x + 583.34232 0.9966
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EHETE y=2073.37451 x + 841.74242 0.9975 1H,1H2H2H- SRR EREE  y=19.86421 x+1111.48160 0.9981
PR, _ . P
SRR y=2003.70900 x +-10544.80924  0.9977 5‘X1H,1H,2H},§§%§$a‘e\$% R - 56.31375x+-1335.57306 0.9963
EHE+—B y=2378.52760 x +-11132.26691  0.9982
FIH,1H,2H,2H- & F SR
Ef g y=1128.29378 x +-3469.39832  0.9992 R y =32.40469 x + 364.84337 0.9957
TR Yy =451.98726 x +-1596.52227 0.99% 1H,IH2H2H-2FCEREER  y=207.54971 x+248.17934 0.9988
& 7 -
E3aanals Y =241.42394 x +-110.49558 0.9968 1H,IH2H2H-2FEREM y=154.86056 X + 808.06289 0.9985
SRR ¥ =370.65285 x +-1888.65291 0.9970 IHIH2H2H-S S EEE y=116.01455 X +-606.84540 0.9975
£H+/\B y = 657.49261 x + -3234.98359 0.9980 g — g
IH’IH’ZH’22§5‘+*&% y=103.83525 x +-3972.32213 0.9985
LR T EBER y =989.06533 x +-870.66196 0.9982 e
2% a) 3 = = -
SRR Y= 548.65111 x + -55.91373 0.9993 62 FIHREE y=13604.53160 x +-6534.99534  0.9983
s & = =
ST EE y = 1119.24435 x + -1360.26422 0.9995 T2sRIFRE y =7491.16557 x + 10736.55787 0.9958
DFIARE -
SR EEER y = 1046.85192 x + -209.21200 0.9993 82RIARE Y =45.24992 X +6270.36124 0.9991
N - FE R - ;
SRR y = 953.41827 x + -1090.09682 0.9989 N-FRESFFEHEBE  y=851.82814x +-4204.31790 0.9993
EINSRE= 7oy —
SE TR y = 491.19456 x + -2133.37450 0.9978 AR ARG =2 y =335.87535 x + -1598.05250 0.9962
Ex i y=615.49043 x +-2285.34154  0.9983 PFE03A2 y =84.66145 x +-236.53582 0.9992
= 1= —
SR+ IR y=45.43087 x +-464.33428 0.9962 SR y=984.46938x +-1083.88020  0.9991
. - R R - .
N-FESFFRARZMR  y=-132.89396 x +-942.11004 0.9981 N-ZEERFLGEME  y=193.96445 x+ 75149672 0.9996
— " - ISR - R
NZESTEFHEARLZB  y=107.87458 x +-935.39497 0.9980 N-FEEFFCERE  y=198.22802x+-741.17681 0.9990
e e N
SHD-FHIERCH  y-1022.95149 x +-1389.43751 0.9993 W(EmE) B y =446.91796 x + -3374.32565 0.9993
P St _

48 TIBIHEFFMZE  y=1916.82995 + 18.95185 0.9993 ERAESHFEWREN  y=7857728x+ 60257270 0.9971
2{(6-5-1,122,3344,5566 W& FEEBHERR IR y=111.13986 x +-233.77574 0.9964
+:§E%gzi%ﬁg§§,l:2:2’@ y=2273.02959x+-520.09503  0.9971 8C-R TSR y=312.45772 x +-710.53661 0.9986

F L IhEEr
P EH11223344556 LEITE y =3515.05872 x + 8002.67651 0.9981
6,7,7,8,8-TNEFE)EE]-  y=1339.70388 x +-6009.99228 0.9988 LHEULER y =2569.54696 X + -2570.21092 0.9984
1,1,2,2-M 5 2 Stk R N
LECH y =2489.48096 x + 435.51481 0.9984
L7-3,6- BRI Y =650.15912 x +-547.64947 0.9984 .
LRER y =853.80127 x +-10.54984 0.9982
ER-ZEELLER  y=4536.53500x +-4452.91217  0.9984 P
LRFER y=2718.40116 x + 1385.19442 0.9984
2,233-TE-3-(ZHHAEE)
A Yy =554.19388 x +-340.83664 0.9990 e y=2073.37451 x + 841.74242 0.9975
NE4(CEEE ERER y =2003.70900 x +-10544.80924  0.9977
223344 ’g\)ﬁﬁgﬁ(_ﬁﬁ ' y=906.14119 x +-183.36351 0.9989
- LE+—R y=2378.52760 x +-11132.26691  0.9982
RUO-MKT-02-14012-ZH-A

12 SR 53HT R L&



3. 54

A FASCIEX Triple Quad™&R & 7 LC-MS/MSTT
N E R K P seFIPFASSBY RIS M 7T 7% . 1Z A 7AR A
REREEERHN, TREZXNILEDRE, RATH
B EMEFRA. ZAEREES, BRBRERML, TN
AT SRR ENE .

S

[1] F.Heydebreck, J.Tang, Z.Xie,etal.Alternative and
Legacy Perfluoroalkyl Substances: Differences between
European and Chinese River/Estuary Systems[J].
Environmental Science and Technology., 2015, 49: 8386-
8395.

[2] MSun, EArevalo, StrynarMark, etal. Legacy and
Emerging Perfluoroalkyl Substances Are Important
Drinking Water Contaminants in the Cape Fear River
Watershed of North Carolina[J]. Environmental Science &
Technology Letters, 2016, 3: 415-419.
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IKH7SIRIN

Tetrabromobisphenol A in Water

I, XKTE, FUE, WL
Guo Linlin, Liu Bingjie, Li Lijun, Guo Lihai

SCIEX 1 [F

Key words: HBCDs; TBBPA; LC-MS/MS; Water; QTRAP

4500

51

7R85 ( hexabromocyclododecane, HBCDs )
FPRERA ( tetrabromobisphenol A, TBBPA ) Z B RIS
KNBRATZOMARRBRT, KENBTFHA.
REMT I &EF . HBCDSINER— T A B VISEY
(pops) , EERHAM. B, £WERM, FET
SEMERRBSERE TR, IHIHEERIETERI.
SIEFALURIEZNE, BEARR. BUzEh, Bk,
HBCDSJ—_E”“E'J.B/T\%i/x\E’]}_/Z%/I, BRBE (X TFERT

[EETREEAZLETEYRIES (RoHS) ) #F
HBCDsEﬂJ%ﬁ%fﬁ; BN R ETR ( ECHA ) #HBCDs
HEISXTEYR; BNFAMEVSRAIEEERS
BEARRSWIEBI T HHBCDsKE BN ERMEE, TBBPA
B MELTFRAMEV LY BERER DB TFILY,
BRENRBENAYERER, XHENEDETETEY
n, E’ﬁﬁﬁﬁﬁ%ﬁﬂTBBPAﬁéﬁx HREY . BEsyA
aFmERENSIHER.

HBCDsB =FFEFMMAE, 160 CULESRERE
He, 7240 CALWBRURER, Fib, RMEATSHEESR
R R, TBPPARIIRE K TFHBCDs, FEFFTRILIEM A

RUO-MKT-02-9998-ZH-A

e 0 P R R ER ARY TR

Gk i gl

Rapid Determination of Hexabromocyclododecane and

HEES B2, TBBPAYIRILL LkHBCDSIK R AYFE K 14,
PRI AR B ASPEAE R MAHCERELE, EE
FM_—FMEREMRE @, B, FEALXRE. 5
WM. EFER, 1EHTHBCDsFITBBPARIAN 7T 7%

AERMEB S

1. RESEE, RASIRERAH®, —%5 minNEMX
TBBPAFIHBCDs =M E A ER E M ES,

2. RBUES, HBCDSH =N RMELMTEE450.001-
1 ng/mL, TBBPARYZ MSERE40.005-1 ng/mL, r{E1Y
90,9954 -

3. ETELS, FET BXRKHHBCDsM0.001 ng/mL.
0.01ng/mLAL ng/mL="MRE, XK TBBPAAY0.005 ng/mL
#10.01 ng/mLFI1 ng/mLEAI=/MRE, AMEURERIYE
85.5%-94.6% 2 8],

4. BEIML, ZATERETHZHRIZFAANIRSDE
1.8%-3.9%3EE A,

5. BIRRIEF AR S,
o

IKIEZITSPERGa/a L, REHER

ERFE
1, #ﬂnﬂﬁﬂ‘ﬂ

14 5 R4 R L&




HX100 mL7K#EE,
HX*EF ﬁﬁiﬁEﬁb/ﬁ/ﬁf Y—ﬁuf\ﬁitu}\:}:}: Fﬁ?ﬂﬁnuu
PMEERE1mL, EABHERPEFNY,

B pHZE2-3, idCleanert PEPEITHZE

2, FHTZE
B IE4E: Phenomenex C18,2.6 pm, 3.0 mm X 50 mm

RENME: A: 7K (0.02%FK )
B: Z5: FEs (15:85)

HHEE: 10pL

BERBERF. WRIFR
R BEHERE,
Time/min A% B/%
0.00 95 5
0.20 60 40
0.50 15 85
3.00 15 85
3.1 95 5
5 95 5

3, BiZH*E
JRIELER: SCIEX QTRAP® 45005 4t
BTN MRMREER, AFFAE
BFE: ESUE
BTRSH:
ISER FE: -4500 V JEURE TEM: 200 °C

A CUR: 30 psi RE4E S CAD: Medium

F{L = GS1: 45 psi

B NSEmR2R,

B GS2: 60 psi

RUO-MKT-02-9998-ZH-A

2. LEYMBFISE.

Compound Q1 Q3 ID RT(min) DP CE
640.6 79.0 o-HBCDs1 174 -122 -50

o -HBCDs
640.6 81.0 o-HBCDs2 174 -122 -50
640.6 T79.0 PB-HBCDs1 1.87 -122 -50

B -HBCDs
640.6 81.0 PB-HBCDs2 1.87 -122 -50
640.6 79.0 y-HBCDs1 198 -122 -50

'y -HBCDs
640.6 81.0 y-HBCDs2 198 -122 -50

a-HBCDs-13C12 6526 79.0 o-HBCDs-13C12 174 -130 -50
B-HBCDs-13C12 6526 79.0 PB-HBCDs-13C12 187 -130 -50
y-HBCDs-13C12  652.6 79.0 y-HBCDs-13C12 198 -130 -50

542.6 417.5 TBBPA1l 0.80 -130 -55

TBBPA
542.6 445.6 TBBPA2 0.80 -130 -44

HR5HR

1, BEFZEWME2ER, HBCDsH =1
942, HIRIE 7 TBBPAR IFHIIER,

SR

T

TBBPA “ ‘ ‘

[E2. HBCDsHI =T RAAEFTBBPARY B B TR &

2, ARKHEXFTLEEYE:

EZ B HBCDsIRE 90.001 ng/mL. 0.01 ng/mLF11 ng/mL,
B55& B TBBPARI R E 50.005 ng/mLF10.01 ng/mLAN
1ng/mLIS=BRKBREREAR, RBERGIGLIERE,

BHRORE=M, ITEERER, ERIMRIFR:

TR DTN AN E 15



R3. BRKHARTLIEEBER,

B 7k s B 2/ %
0.001 ng/mL 0.01 ng/mL 1ng/mL
a-HBCDs 88.0 93.9 89.5
B -HBCDs 87.2 88.6 90.6
Yy -HBCDs 92.1 90.6 94.6
TBBPA 85.5 87.4 92.2
B 3Rk n#w Bl B %
0.005 ng/mL 0.01 ng/mL 1ng/mL
TBBPA 85.5 87.4 92.2

3. HEEETR:

FEE= PR 40.005 ng/mLo

4. HiEEYM:

RSD, R TRA=:

Ra. FRERM,
EATRAREEE=RRSD/%

B k7K FHBCDsAYE = TBR 40.001 ng/mL, TBBPAHY

B EHBCDs E 70.001 ng/mL. 0.01 ng/mLF1 ng/mLAY
FiEREAR, HTBBPARYIRE S 5140.005 ng/mL#F10.01 ng/mL
1 ng/mLAS=MIREM BRKREHA, ZBHEARL
EHTRE, SMREMAZEEER, HEEGIRERZ

0.001 ng/mL 0.01 ng/mL 1ng/mL
a-HBCDs 3.2 2.3 3.0
B -HBCDs 3.8 2.9 2.4
Y -HBCDs 3.1 2.0 1.8
EATRAREEE=RRSD/%
0.005 ng/mL 0.01 ng/mL 1ng/mL
TBBPA 3.9 3.2 2.6

RUO-MKT-02-9998-ZH-A

5. BRHBEMTER

FEESRKFER S, HBCDsHI =N FH94K7E0.001-1 ng/mL
MR R R, r>0.995, TBPPATE0.005-1 ng/mLAYLZ M

KR MNr=0.99699 , RIUET AEIREHEMIEEET M,

;5. AR R MERE,

Fs PXE ZMTEE (ng/mL) HXREHr
1 o -HBCDs 0.001-1 0.99745
2 B -HBCDs 0.001-1 0.99706
3 y -HBCDs 0.001-1 0.99899
4 TBBPA 0.005-1 0.99699

THBCDS 15205636 4+ £1564)
0 Calbalinlor 3003 15267875+ 20311

v m & @ %

¢ 5w B A & @ ® w & w6 & 0 % 8 & @ %

nnnnnnnnnnnn

[E3. HBCDsHI =Fh AR FITBBPARI & M X R B,

LERFEE AT

Wikt REEX B /KFHBCDsMTBBPARI & &, 1%

B AT IR TR 1R, RN HHBCDSFITBBPA,

16 iS5 H7 R A L&




B%

1. ARXRF 7T SCIEX QTRAP 45008 %, 37 7 [REAE MK
FHJHBCDs = F RAG AR TBBPATT 75 ;

2. SCIEXETHFFEARMTurbov™EBFIR, TFEFRENH
EFEAMIBROIISTLES, RIET HEAMERER
SN REUE. B MM B.

3. SCIEXEFIMBOR R RN AR, NNEFEFHHT
BYREE, BRIET REMRFRERETERRE
SHEEAHENRE M.

SE M-

1] Z&8, k&R, B8R, & "REREAENEKFRIE
+ T ERAPRINERAL]. IRERIE 5K 2014,37(4):107-
112.

RUO-MKT-02-9998-ZH-A
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SCIEX LC-MS/MSE& G Xt 45 R fn AR 11 B L A F B Bt E =
S

Simultaneous Quantitative Analysis of 11 Orgnophosphorus Flame
Retardant in Textile by SCIEX LC-MS/MS

BRE, BE, TIE, BILE
Mu Penggian, Yang Zong, Li Lijun, Guo Lihai

SCIEXHP[FH
SCIEX, China

KB Orgnophosphorus Flame retardant, textile,
LC-MS/MS

BHLBEBEA T ( Orgnophosphorus Flame retardant,
OPFRs ) @ SR REMFAIFFEMN—KMBERF, TEZRAT
mE. M. R, By, LTUERBFETL, HH
BtoRE, EEEMERNE, KPEMSWAFTLER
=, TZERMMXMAEEZD RS OPFRsTE & /=
mPRER, ERRSEILAESARPERANE 6 f,
& OPFRs 5%, KBEHFZENRATR, SENHEE
A, BEZEBEE™E, REKTEBEESL OPFRs FIA
FREZREE. Fit, B4R R+ ZMOPFRs HREMNE
FERGRBRERIGCEZABRERERNEEVATEE
BN ARXFIFASCIEX ExionLC™R Lt FISCIEX Triple Quad™
3500 R GEN TGRSR LIFE N BEFERFIFILC-MS/MS
BRTTR

FLRFEEFUTER:

SiEE, —fEssh, TRRNE11FOPFRsTHE
SMXERY, ASENREEER, &HEXRER
>0.995,

RUO-MKT-02-12540-ZH-A

BIABIAE RS, 3IMARMKFENFEYEEEE
80.2%~99.6% 2. [8]

FAERBES, 11FOPFRsEEMRIRE 90.1~5 ng/mLo

1.C8E 4
1L1B B4

REN5.0 g E T50 mLEEFEBURT, MBI
245 mm x5 mmAFEF, fIA20 mLFEEE, 50 CH#BFEIRE

30 min, AHE=EEIT0.22 umIERE, LC-MS/MSHEES

o
1.2 BiEEF

®1%4E: Phenomenex Kinetex, C18
(2.6 ym, 2.1 x 100 mm)

TtE: AT K (B5smMERRE)
BiE. FEE

SRIER: 0.4 mL/min
HEFE: 10pL

AR BREEGERL (3R1)

18 iS5 W57 R A XL &




R REEBERF

i & ( min) A (%) B #8(%)
0.0 90 10
1.0 90 10
4.0 10 90
6.0 10 90
6.1 90 10
8.0 90 10

KL BTHERE

1.3 Bl M

BTR. BEEBE (electrospray ionization,
ESI) , EBFIEN

BFESH
AR 30 psi; JBRE: 550°C;
RMIES: F; M%< 55 psi;

EHEENINAS: 60 psi

BTNER (R2)

4=t

BET(m/z) FETF(m/z) EFERE(V) RiERE(V)

BT EE XK1
BERRAL T BR K ER 2
BERARECHTERE)E 1L
BERAE(CHTERE)E?2
SRBERR = FREAES 1

SRR = FENES 2
BER=-SRE)EE1

B = (- R NE)E 2
BR=(13-—Sa7RE)E1
BRR=(13-—SRRE)E2
BER=-RZE)EE1

B = (2- S 2 &) R 2
BWR=(2,3-TRFE)E 1
R = (2,3- IRAR)EE 2
R = FFER 1
R = FEs 2
TEER = T FA S 1
BERR =3 FROKREE 2
BB = KR 1

R = KEs 2

2,2-Z (R E)-1,3-W 28 W Q-8ZE) B
2,2-Z(RHRE)-1,3- 28 WW-E2E) B

583
583
383.1
383.1
439.2
439.2
369.1
369.1
327
327
431.1
431.1
286.1
286.1
698.6
698.6
141
141
369.2
369.2
327.2

327.2

361 127 28
235.1 127 45
327.1 129 29
57.1 129 50
327.1 160 38
383.1 160 30

166 160 37

91 160 51

99 75 28

215 75 38

99 90 42

209 90 23

99 80 31
161.1 80 22

99 120 51

299 120 23
108.9 74 23

127 74 23
166.1 160 40
91.1 160 56

7 130 57
153.2 130 33

RUO-MKT-02-12540-ZH-A
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2. 50084 H 2.211 #OPFRsZEMRBESR

2.111 FHOPFRsIENEF 7 E

IXIC from 20190724-QCwiff (sample 22) - STD-7-1, +MRM (22 transitions}: V6 1 (583.0/ 361.0)

05 10 15 20 25 30 35 40 45 50 55
Time, min

El1. 117hOPFRSIZENE T

3. 11FOPFRs &k M R EER

PARERBERGHETERLE, SKEVESBNR
ESEENHL MR, R>0995, EERA0.1~5 ng/mLSE
EW (3&R3) -

2.3 MEFEIF

’ oS iRt . AR F R A th 4 BRI
M | . ESMREATHREIES, SORELTNRES

\ \ R, BB SRR H9E 196 UK 7E80.296~99.6% 35 F

‘ |l , B, 5$HTEATREBEIRSD %72.7-8.9 %, EIKZEHIRSD %1

" “ i \M | | HENRER, NF4,

i ‘ﬂ L0 J‘L ‘

A=y RETERE (ng/mL) KRR KMHEXRBR E=MR(ng/mL)
2,2-Z (B E)-1,3-F 8 W (-8 25 B 1~100 y =1025.85105 x - 195.05126 0.99843 1
BB AT ER KR 0.1~10 y =6.26504e4 X - 233.62176 0.99783 0.1
BRAECHTERE)E 0.1~10 y =13421.15024 X + 64.84870 0.99885 0.1
BB = BN B 1~100 y =8286.47401 X + 548.45769 0.99728 1
BEBR=-SaRE)E 1~100 y =5144.68601 x + 3901.11374 0.99772 1
BR=(13- "8 xRE) Kk 1~100 y =3135.03954 x + 3993.52836 0.99820 1
BR=-8 258k 5~500 y=116.71352 x + 128.77961 0.99851 5
R =(2,3- RN E)ES 5~500 y=139.92963 x + 151.10176 0.99549 5
B =FEs 1~100 y =10322.73970 x + 2574.78073 0.99809 1
R =X 2K B 1~100 y=8771.08395 x - 351.27998 0.99779 1
TR = KA 1~100 y =5147.02355 x - 339.29865 0.99546 1

RUO-MKT-02-12540-ZH-A

20 Fi5 M4 4T R F L&



®a. R ER

e Lk REF4
RINRE (ng/g) T EHEY% RINRE (ng/g) EHEE%
22-Z(EHE)-1,3-R 8 W (-2 25 B 10;40;200 84.9; 86.9;89.3 10;40;200 82.9;84.6;90.4
BERSAUT B K ER 1;4;20 80.2;85.6;92.1 1;4;20 82.3;86.9;93.5
BR R E (T EXE)EE 1;4;20 81.5;84.6;84.8 1;4;20 82.5;87.2;86.5
SRR = RN B 10;40;200 86.3; 82.9;90.4 10;40;200 85.2; 87.6;97.2
B = -SWE) B 10;40;200 81.6; 85.2;94.1 10;40;200 82.2;87.9;87.6
BIR=(13-— SR RE)E 10;40;200 88.2; 87.2;95.2 10;40;200 85.2;83.9;92.6
B = (-2 288 50;200;1000 81.5;84.1;90.2 50;200;1000 88.2.;83.1;88.4
B = (2,3- IR E)BR 50;200;1000 82.6;89.3;85.9 50;200;1000 85.7;93.2;98.6
B =R 10;40;200 89.3; 88.2;93.2 10;40;200 87.4;87.9;97.6
B =X R 2R ER 10;40;200 85.8; 88.2;94.4 10;40;200 82.2;83.7;90.6
L = K BR 10;40;200 82.4;89.3;98.1 10;40;200 82.8;83.9;99.6
3. millli
AR EFEAEHRTUL, FRETEHSD - EH =T PR 1 (Unknan) 359 77185 1- 1 Analy MatelFiges RN atel?
OPFRsHH . \Area: 644223 Heght: 207l 11 120 mmn
4545 g
N3 FISCIEX Triple Quad™ 3500 R G837 7 LC-MS/
MSTTENELS R AT 11ITOPFRsNE BN TR, BIEH T P P P P Py T
MATANIE . BURREMEURLIES ., 1277 AR EE £, Time. mi

HE—E8 minAE LI, DITREE. LEMESBEH
LZMEERNEMXRARY, HXAHKRT0.998, JTERH
ES, TRATEREROHENE.

B2, SEFRAE R AR = ST R AR ER A U 1

RUO-MKT-02-12540-ZH-A
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SCIEX LC-MS/MS & &R EE X A/KP4MSERULEY

Rapid Identification and Quantification of Four Chlorophenols

in Drinking Water by SCIEX LC-MS/MS System

TuNE, XKTE, FBIE
Ma Xiaofeng, Liu Bingjie, Guo Lihai

SCIEXHH
SCIEX, China

Keywords: LC-MS/MS, Chlorophenols, Drinking Water

SUKBESELFLE. ARG EHATRAKSN
HE, BESEREY, KPNBEYRSEEMEREH
KEY. SMEUEYERRHEUER, TEVER
BRPER, AFESENMRE, BISBEDHRDT KA,
BEEEE. 3E. ZSERARTNEESM. FrESLH
BIGB/T 5750 AR AKARAERT F3E ) L H T 2,4,6-
SEMAMEARORNGE, HE (EFRAKPESR B SOEXLCMS/MSRE
KDY (GB5749-2022 ) BAFAHLE T IR FAKH2,4,6- =S EF
H R AR R E 9200 pg/LF9 pg/Lo

100% 175

AR FSCIEX LC-MS/MSRSE ( E1) FEF#es/ “65%? R L
T 5750 {ASER FIKARR RIS T3 ) B T 4GRS a0 s e e
YWHILC-MS/MSEERAT R, £RER, aMEMmMELE
Y EEMRTE0S pg/LIAT, BEHRE (ERRAKILER 60%
AY (GB5749-2022 ) MFREZE K,
40%
ARG EEAEMTHS. ao 1M@k
[ |
i
BfiE5E, s $hseRmsaftSmEEmatr (E2) . 05 1.0 1ﬂ5; 240T. 25 30 35 40 45
REES, TR, EEH#ME, T2HE (EFEKR
FIKBAAREY (GB5749-2022 ) MIBREEXR, 2. MEEX LAY © M

RUO-MKT-02-14914-ZH-A
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1. Ha BT b
Bug & B Rk IRE_ EVUIIA

2. ERFHE

2.1 %#%5%
WA : SCIEX ExionLC™ R %t
@IE+E: Phenomenex Gemini NX-C18,30 X 2.0 mm, 3 ym
FahiE: AME: K (&5mMNHHCO,) BiH: ZBE
RR: 0.5mL/min
HHE:
HEBER: MR (&R1)

20 uL

R REEBER

BtE (535 ) A (%) B #8(%)
0.0 90 10
2.0 35 65
2.1 10 90
3.0 10 90
3.1 90 10
5.0 90 10
2.2 FiEFH %

BEER: KSEMFEE (atmospheric pressure
chemical ionization , APCI ) , AEF#E3,

BTRSH:

SES: 30psi; TRE: 400°C;
WES. 8; BES: 55psi;
HER: -3pAo

BTWER (R2)

RUO-MKT-02-14914-ZH-A

R2LETHEER

E ap =

BBF FHT BFEH FIRRE s
194.9 35.0 2,4,6-Trichlorophenol 1 -70 -49
196.9 35.0 2,4,6-Trichlorophenol 2 -70 -49
127.0 35.0 2-Chlorophenol 1 -60 -28
127.0  127.0 2-Chlorophenol 2 -80 -9
161.0  125.0 2,4-Dichlorophenol 1 -60 21
163.0 124.9 2,4-Dichlorophenol 2 -60 -21
264.9 35.0 Pentachlorophenol 1 -70 -45
262.9 35.0 Pentachlorophenol 2 -70 -45

e
3EBER
314

AT B 7£0.5 pg/L-100 pg/LA RIFHIEIL M (
3) o THFEFRER>0.995,

B3, 4Th BN KU AP L M

3.2 REE

0.5 pg/LERKINARRE T4MEBmE L EMEtRr
(E4) ., FRET, MHEBALEVREES, BN
N REEXR,

TSR A& 23



100% 100%

90% 1.254 90% 1.455
n L . _
80% 2,4,6-Z58) 80% 2-FE
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%1
20% 20%
10%4 10%
0% 0%
"08 10 12 14 16 "0 12 14 16 18
100%
90% 90% 1479
80% 80% REE
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%,
10% 10%
pl
0% 0%

E4. 0.5 pg/LINFRIRE T4MEB LU EYEIEE

4. 54

MG LEERE, SCIEX LC-MS/MS REUES, 4T&H
KUEYMEEHR (EFRAKBERE) (6B 5749-
2022 ) HIBREE K,

RUO-MKT-02-14914-ZH-A
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Simple and rapid quantification of per- and polyfluoroalkyl
substances (PFAS) in seawater

Using the SCIEX 7500 system

Jessica Smith’, Jack Steed’, Fred Van Geenen? and Jianru Stahl-Zeng®
'SCIEX, UK;: 2SCIEX, The Netherlands; *SCIEX, Germany

In this technical note, a method is presented for quantifying per-
and polyfluoroalkyl compounds (PFAS) in seawater at the low
ng/L range using a simple sample preparation approach, with no
solid phase extraction (SPE). The sensitivity of the SCIEX 7500
system! allowed for the ultra-trace level quantification of PFAS in
un-spiked seawater samples using only direct injection analysis.

With seafood consumption identified as a major pathway for
human exposure to PFAS, and PFAS regulations continuously
tightening as concerns about exposure rise, the ability to monitor
PFAS levels in seawater has become critical. The ocean has
been referred to as a “terminal sink” for PFAS, with
perfluorooctane sulfonate (PFOS), perfluorohexanoic acid
(PFHxA) and perfluorooctanoic acid (PFOA) reported as being
abundant in surface and subsurface seawater.?2 While recent
advancements suggest that petrochemicals released into the sea
could be one source of PFAS in seawater,? the distribution and
abundance of PFAS in seawater is still poorly understood.?

Previous analytical methods from SCIEX have enabled the
detection of low ng/L levels for various PFAS compounds in
drinking water and surface water to help meet European Union
regulatory requirements.*5¢ Seawater is a very difficult matrix to
analyze due to the high salt levels which typically results in poor
quantification due to high matrix effects. Here, we provide a
robust and sensitive method for quantifying PFAS in seawater
using external standards and a standard addition workflow.

Key features of PFAS analysis using the
SCIEX 7500 system

. Simple, reproducible and robust sample preparation was
used, with no SPE needed

. Good chromatographic peak-to-peak separation was
achieved with an HPLC run time of 15 min (Figure 2)

. Excellent sensitivity was achieved with limit of quantification
(LOQ) values at sub-ng/L levels, as shown in Figure 1

e The average accuracy (%) for PFAS standards in both
solvent and spiked seawater samples was within acceptable
criteria (70%—130%), and the area %CV <15% against an
external calibration curve

e An external calibration curve in solvent and a standard
addition workflow were easily implemented using SCIEX OS
software to further confirm the concentration of PFAS
compounds detected in un-spiked seawater samples
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Figure 1. Extracted ion chromatograms (XICs) for PFAS compounds reported to be abundant in surface and subsurface seawater at their
respective LOQs.2 LOQ levels of 0.5 ng/L were achieved for PFOS and PFOA, and an LOQ level of 0.2 ng/L was achieved for PFHxA. This figure
demonstrates the sensitivity and low-level quantification achieved on the SCIEX 7500 system. LOQ levels were determined by average accuracy (+30%),

area %CV (<10%) and r? (>0.99).
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Methods

Standard preparation: Mixed standards were prepared in a
mixture of LC-MS water at a ratio of 2.5 mL LC-MS water to 2
mL 50:50 (v/v) acetonitrile/methanol + 0.22% formic acid.

Sample preparation: 2.5 mL of filtered seawater samples
(collected from the Irish sea and filtered once with a 0.2 ym, 25
mm diameter Phenomenex regenerated cellulose (RC) syringe
filter PN: AF0-8459) were added to 2 mL 50:50 (v/v)
acetonitrile/methanol + 0.22% formic acid solution prior to
analysis.

Chromatography: Chromatographic separation was performed
using a Phenomenex Luna Omega PS C18, 100 A, 100 mm x
2.1 mm, 3 ym (PN: 00D-4758-AN) column and a Phenomenex
Gemini C18, 110 A, 100 mm x 2.0 mm, 3 um (PN: 00D-4439-B0)
delay column. The injection volume was 50 yL and a flow rate of
0.4 mL/min was used. Mobile phase A was 20mM ammonium
acetate in water and mobile phase B was methanol. Gradient
conditions are shown in Table 1.

Table 1. Chromatographic gradient program.

Time

(min) % A conc % B conc
0.0 90 10
1.5 90 10
8.0 1.0 929
12.0 1.0 99
12.5 90 10
15.0 90 10
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Figure 2. XICs of all PFAS compounds analyzed at 50 ng/L. Good chromatographic peak-to-peak separation was achieved.

Mass spectrometry: The analysis was performed using a
SCIEX 7500 system operated with electrospray ionization in
negative ion mode. The optimized source and gas parameters
were similar to those in a previously published SCIEX technical
note.®

Data processing: Processing was performed using SCIEX OS
software 3.0. The peak-to-peak algorithm was used for signal-to-
noise (S/N) determination.

Ultra-trace level sensitivity of PFAS
standards in solvent

Table 2 highlights the LOQ values that were achieved for the
PFAS compounds tested with this method in solvent (n=3). The
criteria for LOQ determination were based on an average
accuracy (%) of 70%—-130% and an area %CV of <15%. The
lowest current limit for PFAS compounds set by the European
Parliament and Council of the European Union for drinking water
is 100 ng/L. Table 2 illustrates the excellent levels of sensitivity
achieved using this method.

In addition, the linearity of each PFAS compound was evaluated
(Table 2) with all r? values >0.99 using a 1/x weighting. Figure 3
shows the calibration curve for PFOS and the respective r? value.
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Table 2. LOQ for each PFAS compound analyzed in diluent. Three
commonly reported PFAS compounds in seawater are highlighted in
bold (PFOS, PFHxA and PFOA). The peak-to-peak S/N algorithm was
used, and S/N is included to show each peak is quantifiable with S/N

>10.
Crame . fommua  LoQ(mg)  FeRGRResk

PFOS C8HF1703S 0.50 17.0
PFHxA C6HF1102 0.20 23.3
PFOA C8HF1502 0.50 15.6
PFNA CY9HF1702 0.20 15.7
6:2FTS C8H5F13S03 0.50 35.1
8:2FTS C10H5F17S03 0.50 25.6
N-EtFOSSA  C12H8F17NO4S 0.20 33.4
N-MeFOSSA C11H6F17NO4S 0.50 15.5
FOSA C8H2F17NO2S 0.50 41.0
PFUdS C11HF2303S 0.20 18.8
PFDS C10HF2103S 0.20 20.1
PFBS C4HF903S 0.10 41.1
PFPeS C5HF1103S 0.10 35.1
PFPeA C5HF902 0.20 21.2
PFHpA C7HF1302 0.20 25.8
PFHxS C6HF1303S 0.20 14.3
PFHpS C7HF1503S 0.20 17.3
PFDA C10HF1902 0.50 26.2
PFNS C9HF1903S 0.20 20.1
PFDoS C12HF2503S 0.50 18.8
PFUdA C11HF2102 0.50 14.8

Precision and accuracy in 10 ng/L standard

Precision and accuracy were further assessed through multiple
injections of a 10 ng/L standard (n=6). Table 3 shows that each
PFAS compound was within the acceptable criteria with an
average accuracy (%) of +30% and an area %CV of <15%.
Specifically, for the 3 PFAS commonly detected in seawater
(PFOS, PFHxA, PFOA) the average accuracy ranged from 93.4-
99.9% and the area %CV ranged from 2.8-7.5%.
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Figure 3. Calibration curve for PFOS. The linear range is 0.2—1,000
ng/L and r?>0.99 (weighting 1/x).

Table 3. The area %CV and average accuracy (%) across six
standard injections at 10 ng/L. For each PFAS compound in diluent
analyzed, the area %CV values are <15% and average accuracy (%)
values are 70%—130%. Three commonly reported PFAS compounds in
seawater are highlighted in bold (PFOS, PFHXA and PFOA).

Compound name Area %CV Average accuracy (%)
PFOS 6.7 99.9
PFHxA 2.8 95.3
PFOA 7.5 93.4
PFNA 14 98.5
6:2FTS 4.8 108
8:2FTS 6.2 98.5
N-EtFOSSA 4.4 107.8
N-MeFOSSA 6.7 101.4
FOSA 7.6 125
PFUdS 6.0 98.3
PFDS 52 97.6
PFBS 4.2 101
PFPeS 7.2 96.9
PFPeA 2.3 104
PFHpA 3.8 101
PFHxS 4.6 103
PFHpS 5.0 106
PFDA 13 100
PFNS 32 89.5
PFDoS 6.3 90.9
PFUdA 12.2 91.6
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Spiked seawater samples

Un-spiked and spiked seawater samples (10 ng/L) were injected
to assess accuracy. Table 4 provides a summary of the
calculated concentration of PFAS compounds in un-spiked
seawater injected once (correction has been applied based on
the average area of detected PFAS compounds in un-spiked
seawater samples) when compared to the external standard
calibration curve. Figure 6 highlights the XICs of three PFAS
compounds, including the blank, un-spiked and spiked seawater
samples.

Table 4. The concentration (conc) of PFAS compounds in the un-
spiked sample (ng/L) and the accuracy of PFAS compounds
analyzed with a 10 ng/L spike. As shown in the table, accuracy (%)
values for a 10 ng/L spiked sample were 86.4%—124.8%.

Compound  Un-spiked conc  Spiked conc: Accuracy (%):

name (ng/L) 10 ng/L 10 ng/L spiked
PFOS <LOQ 10.4 99.6
PFHxA 0.54 10.1 103.9
PFOA 1.91 12.5 100.5
PFNA <LOQ 9.23 88.5
6:2 FTS <LOQ 10.8 108
8:2FTS ND 10.1 106
N-EtFOSSA ND 10.2 102
N-MeFOSSA ND 12.1 112
FOSA ND 12.5 125
PFUdS ND 8.64 86.4
PFDS ND 9.22 92.2
PFBS 0.61 11.6 109
PFPeS ND 10.1 101
PFPeA 0.58 11.2 102
PFHpA 0.54 10.9 93.4
PFHxS <LOQ 10.9 109
PFHpS ND 11.5 115
PFDA ND 11.0 110
PFNS ND 9.53 95.3
PFUdA ND 8.67 86.7

*ND = not detected, <LOQ = below the limit of quantification

* Blank correction has been applied based on the average area of
detected PFAS compounds in un-spiked seawater samples for
average accuracy (%) for compounds spiked at 10 ng/L

MKT-26377-A

The average accuracy and precision were assessed for four of
the most commonly reported PFAS compounds spiked at 10
ng/L in order to gain an average accuracy and %CV of area.
Table 5 shows the calculated concentration of PFOS, PFHXA,
PFOA and perfluorononanoic acid (PFNA) compounds in un-
spiked seawater when compared to the external standard
calibration curve, area %CV and average accuracy (%) for three
injections at 10 ng/L.

Average accuracy was within acceptable criteria (70%—130%)
and area %CV was <4.3% for spiked samples. From Table 4 and
5, we see comparable levels of PFOS, PFOA, PFHxA and PFNA
in un-spiked seawater, which demonstrates the sensitivity,
robustness, and reproducibility of this method.

Table 5. The average concentration (conc) of PFOS, PFHxA, PFOA and
PFNA in the un-spiked sample (ng/L), area %CV (n=3) and average
accuracy (n=3) analyzed at a 10 ng/L spike. As shown in the table, all area
%CV is <4.26 and average accuracy (%) is 116%—127%.

Mean Mean spiked %CV of Mean
Mean un- . conc h accuracy
Compound . spiked i area: o/,
spiked conc (corrected): (%):
name conc: 10 ng/L
(ng/L) 10 ng/L h 10 ng/L
10 ng/L spiked h
spiked
PFOS <LOQ 12.7 12.4 3.2 123
PFHxA 0.85 13.4 12.7 3.9 127
PFOA 2.08 14.1 11.6 4.3 116
PFNA <LOQ 12.6 12.1 0.94 121

*<LOQ= less than the limit of quantification

* Correction has been applied based on the average area of detected
PFAS compounds in un-spiked seawater samples for average accuracy
(%) and concentration for compounds spiked at 10 ng/L
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Figure 5. The “Quantitate by standard addition” function can be easily implemented in the process method. The function can be enabled under
Integration > Options.

Table 6. The concentration of PFAS compounds detected in un-spiked
seawater using the standard addition function in SCIEX OS software.
The data below were acquired on two different SCIEX 7500 systems.

Standard addition in SCIEX OS improves
quantification confidence

Standard addition is an analytical technique that improves

Instrument 1: Average

Instrument 2: Average

quantification accuracy in samples with high matrix effects, for CO:‘lal:::nd concentration of un-spiked concentration of un-spiked
example complex environmental samples with high standard addition (ng/L) standard addition (ng/L)
backgrounds. Standard addition is beneficial when surrogate PFOS <L0Q <L0Q
standards are not readily available.” In this study, an external PFHXA 0.74 0.94
standard calibration curve in solvent and a standard addition x ’ ’
workflow was assessed to determine the suitability of an external PFOA 2.34 2.06
standard calibration curve for seawater. See Figure 4, which PFNA <LOQ <L0Q
highlights the standard additi librati for PFNA.

ighlights the standard addition calibration curve for 62 FTS 0.35 0.46
Table 6 compares PFAS compounds detected in un-spiked PFHpA 1.10 1.22
seawater on two different SCIEX 7500 systems when using the PFHXS <L0Q <L0Q

standard addition function in SCIEX OS software. The
concentration of PFAS compounds detected in un-spiked e e
seawater is comparable on both instruments when using 1
standard addition. The average concentration of PFAS
compounds in un-spiked seawater (Table 6) is also
comparable to the concentrations calculated against the
external standard calibration curve shown in Table 4,
highlighting the robustness of this analytical method. Pt
Therefore, for this application, standard addition is viable
when quantifying PFAS in the low ng/L range in seawater.

T T L T

i et

Figure 4. Standard addition calibration curve in seawater for PFNA. The
embedded standard addition function in SCIEX OS software was used.
Spiked concentrations were 1, 10 and 100 ng/L. An r? value of 0.99973 was
obtained
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Figure 6. XICs of PFOS, PFHxA and PFOA. From left to right: blank, un-spiked seawater sample and 10 ng/L spiked seawater sample.
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Conclusions

It is possible to achieve high-level sensitivity when analyzing
PFAS compounds in the low ng/L range using the SCIEX
7500 system

For PFAS standards in solvent, the area %CV was <15%
and average accuracy (%) was 89.5%—125.5%, which were
all within acceptable criteria (<15% for %CV and 70%—-130%
for average accuracy)

For PFAS compounds (PFOS, PFHxA, PFOA and PFNA),
excellent precision, accuracy and linearity were achieved in
seawater samples, confirming the robustness and
reproducibility of the method

Both an external standard calibration curve and a standard
addition workflow can be used for quantification of PFAS in
seawater samples

All PFAS compounds detected in the un-spiked seawater
samples were at low ng/L levels

MKT-26377-A
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Non-targeted acquisition with suspect screening for novel
PFAS identification in river water and sediment samples

Using the X500R QTOF system to analyze and
characterize emerging PFAS

Megumi Shimizu', Craig M. Butt', Karl Oetjen' and
Ralph N. Mead?

'SCIEX (Framingham, MA); 2UNC-Wilmington
(Wilmington, NC)

This technical note demonstrates the identification of novel
PFAS compounds in river, aquifer water and sediment using
non-targeted acquisition with suspect screening. Analysis was
performed using the X500R QTOF system with SWATH
acquisition and processed using SCIEX OS software. PFAS
identification was performed using MS/MS library matching and
diagnostic fragment confirmation. Samples were collected near
Wilmington, North Carolina, an area known to have been
impacted by perfluoroalkyl ether carboxylic acids (PFECAs) and
perfluoroalkyl ether sulfonic acids (PFESAs).

Targeted analysis methods, such as the EPA drinking water
methods, cover only a small fraction of the approximately 5000
per- and polyfluoroalkyl substances (PFAS). Non-targeted
analysis using liquid chromatography and high-resolution mass
spectrometry increases the analytical coverage of PFAS present

and overcomes the challenges of characterizing emerging PFAS.

Quadrupole time-of-flight (QTOF) instruments, such as the
X500R QTOF system, provide information on the precursor
mass and the MS/MS fragmentation spectra, which is critical for
elucidating unknown PFAS (Figure 1).

CFE-21 - Pobed (Usknown| 256 1wl (parpis index |
Area § T3S Hesght 25195 AT 145 man
.55 7
A 1451 3000 4
30s5 4
E
=] Tt
- 150
§ \ g
! | 1.0 : 1' =
. 8
& et \\- B 1000
; =
e / 5 3
14 1 1
Tifms, mraf 500 1
W Feal Cwelnis
Precurscs mu's Mass Error ippen) Betention Timse fmind & o
235547 &0 (-] ke

Spectrum from 20190801-5WATH_neg-03-CF5_21

B

Key features of the X500R QTOF system and
SCIEX OS software

e SWATH DIA acquisition on the X500R QTOF system acquires
MS/MS spectra on all detectable compounds, providing
comprehensive fragmentation fingerprints for identification

e Experimentally determined high-resolution and accurate mass
of the detected peak and the FormulaFinder feature generates
candidate empirical formulae

e Analytics module in SCIEX OS software links the candidate
formula to possible structures with the extensive ChemSpider
database

e MS/MS spectra data is used to evaluate candidate structures
by matching in silico fragmentation pattern prediction of
candidate structures
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Figure 1. Identification of NVHOS (C4F3H.0.S) in Cape Fear River sediment using suspect screening. Left panel (A) shows TOF MS XIC with
good mass error (5 ppm). Right panel (B) shows TOF MS MS spectrum with matches to theoretical fragments. Identification confidence level 2b.
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Methods

Sample preparation: River and aquifer water and sediment
samples were collected from the Cape Fear River in Wilmington,
NC, using methanol-cleaned HDPE bottles and bags. Sample
preparation followed published methods.! River water samples
were filtered and extracted using Oasis WAX Plus SPE
cartridges, and the final eluate was reduced to 1 mL. Sediment
samples were dried at 40° C and extracted with 20:80 MilliQ
water: methanol three times. Extracts were cleaned with ENVI-
CARB SPE cartridges, and the eluant was reduced to 0.5 mL
The final vial composition was 100% methanol.

Chromatography: The SCIEX ExionLC system was modified to
replace the fluoropolymer tubing with PEEK and included a delay
column to separate PFAS contamination from the LC system.
Analytes were separated using a Phenomenex Luna Omega
C18 PS column (100 A, 50 x 2.1 mm, 1.6 uym particle size) using
gradient conditions. The mobile phases were water (“A”) and
methanol (“B”), both modified with 10 mM ammonium acetate
with a flow rate of 0.4 mL/min. The column oven was 40°C, and
the injection volume was 10 pL. Initial conditions were

a. PFHpA

Mass error = 0.8 ppm

Isotope Ratio Score = 88

10% “B”, immediately ramped to 55%, and then ramped to 70%
B over 2.9 min. The gradient was then ramped to 99% B over 0.1
min, held for 0.9 min, and returned to initial conditions for a total
run time of 6.5 min.

Mass spectrometry: Mass spectrometry analysis was
performed using the X500R QTOF system with electrospray
ionization (ESI) in negative mode. Samples were analyzed using
SWATH acquisition, a data-independent acquisition technique
that collects MS/MS spectra for all precursor compounds.
TOFMS scans were performed from 100-1000 Da with DP = -
40V, CE = -5V and accumulation time of 0.05 sec. Variable
SWATH windows were chosen so that window widths were
narrowest in regions with the highest precursor density.
TOFMSMS scans ranged from 50 to 1000 Da with DP= -40V,
CE=-35V and CES = 30V and accumulation time of 0.05 sec.
The total scan time was 0.60 sec, resulting in approximately 10-
12 data points across the chromatographic peak.

Data processing: The data was processed in suspect and non-
targeted screening workflows with the Analytics module in
SCIEX OS software 2.1.
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Figure 2. Legacy PFAS identified in Cape Fear River surface water through suspect screening. PFHpA (top panel) and PFPeA (bottom panel)
confirmed by precursor mass error, TOF MS isotope pattern and MS/MS library match. Identification confidence level 1a.
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Suspect screening with MS/MS library
searching for legacy PFAS

Suspect screening workflows monitor a list of target compounds,
utilizing either the chemical formula or exact mass to generate
the extracted ion chromatogram (XIC). The compound
identification is confirmed using the exact precursor mass error
(accuracy <5 ppm) and isotope ratio score. Further, the MS/MS
spectrum is compared to a library database for additional
confidence. The SCIEX HR-MS/MS Fluorochemical library 2.0 is
a verified library containing MS/MS spectra for ~250 PFAS
compounds covering negative, positive and zwitterionic
compound classes. For example, this approach was used to
confirm the detection of two short-chain PFAS in the river water
sample, PFPeA and PFHpA (Figure 2). Both PFAS compounds
showed good precursor mass error and isotope pattern match
and strong MS/MS library match (library “fit” score = 100 for both
compounds). The deconvolution algorithm helps to produce a
cleaner fragementation spectrum by removing MS/MS ions from
interfering, co-eluting precursors that are not associated with the
compound of interest. For example, the SCIEX OS software
deconvolution algorithm resulted in a cleaner MS/MS spectrum
for PFPeA and improved library matching (Figure 2b).
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Novel PFAS suspect screening using MS/MS
from published data for confirmation

Suspect screening lists may also be generated from novel PFAS
compounds in the literature?. The suspect compounds may not
be in the Fluorochemical library and can be confirmed based on
their mass error, isotope ratio and MS/MS spectrum. In this
situation, the predominant MS/MS fragments are manually
compared between the experimental and literature-published
MS/MS spectrum.

For example, figure 1 shows the identification of NVHOS
(C4FsH204S) in a sediment sample. The SCIEX OS software
shows a good mass error (5 ppm). Further, the major MS/MS
fragment ions of [SOs], [FSOs]» and [CF3CF20] were present,
which is consistent with spectra reported in the literature’- 2.
Based on recent reporting criteria®, the identification confidence
was level 2b. Figure 3 shows another example of using this
approach, the positive detection of the PFESA Byproduct 2
compound in a sediment sample. The software showed excellent
mass error (-0.3 ppm) and isotope ratio score (84.4), and the
major experimental MS/MS fragment ions matched those from
chemical standard’. In addition, PFESA byproducts identified are
shown in Table 1.
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Figure 3. Identification of PFESA Byproduct 2 in a sediment sample from the Cape Fear River based on mass error, isotope matching and
MS/MS spectrum. The top left panel shows the TOF MS XIC, the two constitutional isomers were chromatographically separated. The top right panel
shows the experimental TOF MS spectrum (blue) and theoretical TOF MS spectrum (grey, mirrored). The bottom panel shows the TOF MSMS
spectrum; circled fragments were confirmed against the published MS/MS spectrum from a chemical standard’. Identification confidence level 2b
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Table 1. Identification of PFESA Byproducts 1-5 from a Cape Fear River sediment samples using suspect screening with
confirmation by TOF MS mass error and diagnostic MS/MS fragment ions.
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Non-target data filtering using Kendrick
mass defects

Non-target screening workflows return ion characteristics from
the features identified by the peak-finding algorithm, including
molecular mass, fragment spectra and isotope composition.
Highly fluorinated molecules, such as PFAS, are typically
characterized by a negative mass defect, defined as the
difference between the exact and nominal mass of the
compound. To screen for and readily visualize potential novel
PFAS, the non-target data was processed using these mass
defects? and Kendrick mass defects (KMD) with different
repeating units (-CF2-, -CF20-, -C2F40-)*.

Figure 4 shows that the KMD plots visually identified 9
homologous groups of highly fluorinated compounds in the
compiled Cape Fear River samples (i.e., river and aquifer water,
sediment samples). Features that fall along the same horizontal
line are related to each other and differ only by the number of -
CF2 (top panel) or CF20-(bottom panel) units. For example, the
perfluorinated sulfonic acid group (e.g., PFOS, PFHxS) was
observed along the line corresponding to KMD (-CFz2) of 0.038
units, and the perfluorinated carboxylic acids (e.g., PFOA) were
observed along KMD (-CF2) of 0.007 units.
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Figure 4. KMD plots generated from all river and aquifer, and
sediment samples from the Cape Fear River. Nine groups of
homologs were identified in the KMD plot with repeating units of -CF2-
(top) and -CF20- (bottom).
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In addition, KMD plots were used to prioritize the resulted peaks
for further identification using Formula Finder and ChemSpider
features and expansion of suspect list. For example, the KMD (-
CF20) plot showed a homologous series of unknown compounds
with KMD (-CF20) of approximately 0.00 units.

Characterization of emerging PFAS using
Formula Finder and ChemSpider in SCIEX
OS software

The group of unknown compounds prioritized from the KMD
plots in Figure 4 was further characterized using Formula Finder
and ChemSpider in SCIEX OS software. These SCIEX OS
software modules help characterize emerging PFAS without
MS/MS library matches or literature-reported spectra.
Specifically, Formula Finder generates candidate empirical
formulae based on the TOF MS accurate mass and a user-
defined set of potential elements. Then, the generated candidate
formulae are matched to structures from ChemSpider database.
Within ChemSpider, the experimental MS/MS spectra were
compared to the predicted fragmentation pattern of the candidate
structures.

Figure 5 shows the characterization workflow for one feature
identified in the KMD plot unknown group, m/z 244.9693, in the
aquifer water. Formula Finder identified a potential formula of
C4HF704, and ChemSpider matched the diagnostic m/z 84.9907
fragment (-CF30), ultimately identifying PFO2HXxA.

To further screen unknown PFAS in this homologous series, a
suspect list was built that contained differing -CF20 repeating
units based on PFO2HxA. Ultimately, four additional
perfluoropolyether were added to the suspect list and confirmed
using their diagnostic ions and mass accuracy (Table 2).
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Figure 5. Non-target analysis workflow using Formula Finder and ChemSpider in Analytics module of SCIEX OS software for the identification
of PFO,HxA in Cape Fear River aquifer water. Formula Finder generated the candidate empirical formulae. Then, a candidate formula was matched to
structures from ChemSpider database. Empirical MS/MS spectrum were matched to fragmentation pattern prediction of candidate structures.
Identification confidence level 3c.
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Table 2. Perfluoropolyether compounds identified in the Cape Fear River aquifer water samples by suspect screening.

Compound name Structure

TOF MS mass
error (ppm)

MS/MS fragment
mass errors (Da)

Peak

PFMOAA W P
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PFOsDoDA

2.1 <0.01

0.8 <0.001

0.6 <0.01

0.5 <0.07

0.8 <0.001

1,425 a
1.326
1.2k 4
1.9¢6
1,066
9,05
8,085
7.0es 4
5.0e5
S0t
4,005
30et 4

2.0e5 1 L
NE
;mﬂ ; e

Inlensty, cps:

RUO-MKT-02-15005-A

20

Tarrea, ran

38 Hi5 LM 44T R F L&




Introduction

Poly- and perfluoroalkyl substances (PFAS) are well-known
environmental contaminants and are widely detected in humans
and wildlife, water, soil and air."? PFAS are primarily used for
their stain repellency properties as well as their surfactant
characteristics, such as in aqueous film-forming foams (AFFF) to
combat petroleum fires. Even though there are an estimated
5,000 uniqgue PFAS manufactured, most monitoring efforts are
focused on only 20-30 compounds. Non-targeted data
acquisition using high resolution accurate mass spectrometry is
beneficial for elucidating unknown compound structures, such as
PFAS in complex samples. However, candidate structure
assignment depends crucially on the collection of high-quality
MS/MS spectral data. Traditional fragmentation methods using
collision-induced dissociation (CID) can be too aggressive to
form diagnostic MS/MS spectra (Figure 1). Alternatively, electron
activated dissociation (EAD) has shown potential as a form of
fragmentation to produce more robust spectra.® This study
evaluated the use of EAD fragmentation qualitative PFAS
structure elucidation and compared the results to those produced
with MS/MS spectra achieved using traditional CID generated

Use of electron activated dissociation (EAD) to elucidate
PFAS structures

Karl Oetjen’, Craig M. Butt?, Megumi Shimizu? Diana Tran’
" SCIEX, Golden, CO, USA; 2 SCIEX, Framingham, MA, USA

Key features of the ZenoTOF 7600 system for
structural elucidation

e The ZenoTOF 7600 system collects high resolution spectral
data using multiple types of fragmentation

e Electron activated dissociation (EAD) is a “softer”
fragmentation strategy compared to the commonly applied
collision-induced dissociation (CID)

e The capacity to select different fragmentation types allows the
user to collect the greatest number of unique MS/MS
fragments, which can be used for structural elucidation

e User-adjustable parameters such as kinetic energy settings
allow for further refinement and optimization of the acquisition
method to achieve the best MS/MS data

e Utilizing the EAD fragmentation strategy was observed to be
advantageous in analyzing AFFF for PFAS, as the softer
fragmentation strategy produces a greater number of unique
fragments from PFAS species
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Figure 1. Fragmentation spectra generated using EAD fragmentation in an AFFF mixture. EAD spectral data (top spectrum) showed the generation
of several unique fragments compared to CID fragmentation (bottom spectrum).
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Figure 3. Kinetic energy ramping from -10 to 25 V using EAD fragmentation mode for the 5:3 FTB. Increased fragments were generated in the “hot
ECD” (3 to 10 V) and “EIEIO” (10-25 V) regions.
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Methods

Standard solutions of 50 PFAS compounds including 5:3
fluorotelomer betaine (5:3 FTB), 5:1:2 FTB, AmPr-FHxSA,
TAMPR-FHxSA and 6:2 FTSA-PrB were purchased from
Wellington Laboratories (Guelph, ON). The standards were
infused on the ZenoTOF 7600 system using both CID and EAD
fragmentation modes. Figure 2 shows a brief visualization of the
mechanism behind EAD fragmentation, including designation of
relevant kinetic energy zones.® In separate EAD experiments,
the kinetic energy (KE) was ramped from -10 to 25 V and the
electron beam current ramped from 0 to 8000 V. Further, 10, 35,
and 100 ms reaction times were tested. Finally, an AFFF
mixture was injected on a reverse-phase LC column and subject
to gradient conditions to compare EAD and CID fragmentation in
a real-world PFAS AFFF sample. Data processing and
evaluation were performed in the SCIEX OS software.

Results
Kinetic energy (KE) ramping

Initial EAD KE ramping experiments were performed using the
5:3 FTB. Results showed that low KE values (< 3 V) were
insufficient to cause precursor compound fragmentation (Figure
3). However, fragmentation was observed as the KE increased
into the “hot ECD” and “EIEIO” regions (Figures 2,3).
Specifically, fragments m/z 369, m/z 354, m/z 102 and m/z 58
were detected as the KE values increased to greater than 5 V.
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All fragments showed maximum intensity in the EIEIO region,
except for the m/z 369 fragment.

Comparing CID vs EAD fragmentation

To further explore the potential benefits of EAD fragmentation,
the 5:1:2 fluorotelomer betaine was infused using both CID and
EAD fragmentation. The MS/MS spectra generated from CID
fragmentation showed only formation of the m/z 58.0651 Da
fragment (CsHsN*) under the 3 voltage ranges of collision energy
(CE) tested; 10-20 V, 30-40 V and 50-60 V (Figure 4). In
contrast, the MS/MS spectra generated from EAD fragmentation
showed many more fragments produced in the 3 KE ranges,
particularly at KE=16 V (Figure 5). EAD showed the generation
of several unique fragments as compared to CID fragmentation.

Using EAD fragmentation to identify PFAS in an AFFF
mixture

The AFFF mixture that was separated using liquid
chromatography with gradient conditions showed the presence
of the perfluorobutane sulfonamido propyl dimethyl quaternary
amine propanoate when using both EAD and CID fragmentation.
However, the EAD fragmentation spectrum showed additional,
numerous unique fragments (Figure 5) that were not observed
during CID fragmentation (Figure 1). Therefore, EAD
fragmentation may act as an additional, orthogonal source of
confirmation for the identification of unknown PFAS compounds.
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Figure 4. Left panels show fragmentation spectra generated using CID fragmentation of the 5:1:2 fluorotelomer betaine. Spectra
are separated by the three CE ramps from 10-20V (top), 30-40V (center) and 50-60V (bottom). The only fragment observed during CID

was the C3HgN* fragment at m/z 58.0651.
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Figure 5. Fragmentation spectra generated using EAD fragmentation of the 5:1:2 fluorotelomer betaine at KE values of 12 eV (top) and 16 eV
(bottom). The KE 12 eV spectrum showed the formation of 3 fragments while the KE 16 eV spectrum showed the formation of 16 unique fragments.

RUO-MKT-02-14920-A

42 FiS 4> 4T R A L&




Non-targeted characterization of organic phosphate flame
retardants (OPFRSs) in aviation hydraulic fluid

Non-targeted acquisition with suspect screening using the X500B QTOF system

Matthew Standland’, Craig Butt', and Pengguang Yu?

'SCIEX, USA; ?PALL, USA

Optimized sample preparation and instrumental methods are
presented to improve the detection and identification of unknown
compounds in an aviation hydraulic fluid, ultimately improving its
characterization. Specifically, extraction, chromatography,
ionization, and acquisition parameters were developed using the
SCIEX X500B QTOF system. The fast scan speed of the X500B
resulted in high quality MS/MS spectra which improved
compound identification confidence through MS/MS library
matching.

Characterizing the chemical profile of industrial fluids is
challenging due to their complexity. Non-targeted acquisition
methods using time-of-flight mass spectrometers (QTOFs) are
powerful techniques for unknown compound identification when
combined with software such as SCIEX OS.

Aviation hydraulic systems provide the safe and effective
mechanical operation of jet planes. Traditional mineral oil-based

fluids have low flash points and have been responsible for some
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Figure 1. Representative OPFR compounds. A = tripropyl
phosphate, B = diphenyl methyl phosphate, C = tributyl phosphate, D
= triphenyl phosphate, E = tris (2-ethylhexyl) phosphate, F = isopropyl
phenyl phosphate. OPFRs have broad structural variation about their
phosphate/phosphite group. Aliphatic groups with or without
branching, and phenyl groups with or without further attachment were
found extensively in this survey.
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airplane fires'. As a result, aviation hydraulic fluids often contain
additives, such as organic phosphate flame retardants
(OPFRs)'. While OPFRs are beneficial in lowering aviation
hydraulic fluid flammability, they are widely detected in the
environment, such as in surface waters that contain low- to mid-
level ug/mL concentrations of OPFRs, as reported by the CDC2.
OPFRs have been linked to neurotoxicity, thyroid/endocrine
regulation effects, and potential carcinogenicity® and are
therefore a concern for human exposure.

Key features of hydraulic fluid analysis using
the X500B QTOF system

e Simple acetone and methanol extraction scheme

e Easy transition between ESI and APCI probes for increased
ionization coverage, depending on analyte properties

e Use of representative samples allows for rapid screening of
unique compounds

e MS/MS spectral matching allows for high-confidence
discovery using TOF MS/MS data

e SCIEX OS software component list used in conjunction with
flagging rules allows for high-confidence identification of
targets in TOF MS data
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Methods

Sample preparation: A 10 uL sample of aviation hydraulic fluid
was mixed with 990 pL of acetone and vortexed. A 500 pL
aliquot of this extract was then combined with 500 pL of
methanol and vortexed again. The supernatant was filtered
through a 0.2 uym nylon filter. A representative blank sample was
generated by mixing 500 pL of acetone with 500 pL of methanol
and then filtered with a 0.2 ym nylon filter.

Chromatography: Chromatography was optimized to reduce
precursor concurrency. A Phenomenex Kinetex C8 column was
used (2.6 uym, 50 x 2.1 mm) for both APCI and ESI experiments.
Optimized APCI LC experiments used a 15 min gradient that
ramped mobile phase A (1:1, methanol/water with 1% formic
acid) to mobile phase B (80:20, methanol/isopropanol with 1%
formic acid) with 1.0 mL/min flow rate and 4 pL injection.
Optimized ESI LC experiments used a 20 min gradient that
ramped mobile phase A (1:1, methanol/water with 0.1% formic
acid and 5mM ammonium formate) to mobile phase B (1:1,
methanol/isopropanol with 0.1% formic acid and 5mM
ammonium formate) with 0.5 mL/min flow rate and 4 pL injection.

Mass spectrometry: APCIl and ESI experimental conditions
were optimized to achieve the highest total precursor output. For
APCI experiments, the optimal conditions were GS1= 50, CUR =
40, TEM = 400 °C and nebulizer current = 3 pA. For ESI
experiments, the optimal conditions were GS1= 50, GS2 = 40,
CUR =40, TEM =400 °C and ISV = 2250 V.

In both ESI and APCI experiments, a data-dependent acquisition
(DDA) method was run to fragment the 10 most abundant
candidate ions in the TOF MS scan. Dynamic background
subtraction was used, and only the first 2 unique spectra in a 10-
second window were used for fragmentation.

Data processing: Samples were initially investigated using non-
targeted screening in SCIEX OS software and potential matches
were compared against the NIST MS/MS library (v1.0.1).
Flagging rules filtered library matches with fit scores between
80% and 100%. The non-targeted screening results showed the
detection of several OPFR compounds in the hydraulic fluid
sample. Therefore, a comprehensive components list was built
for suspect screening based on OPFRs previously reported in
the literature. Figure 2 shows examples for 2 of the OPFRs
found by library searching.
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Figure 2. High-confidence library identification of OPFRs. Triphenyl phosphate (top) and diphenyl methyl phosphate (bottom) were detected in the
hydraulic fluid with greater than 90% fit criteria against the NIST library MS/MS spectra.
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Table 1. OPFR compounds detected in the hydraulic fluid sample using the component list.
Mass error
Compound Structure Formula (APCI, ESl)/ppm Area APCI Area ESI
| - n,
Tripheny! Y, )
phosphate / A e CiH1504P 0.5 2.2e7 3.9e7
L A
Tricresyl IaY AN CaiH2104P 1.0 9.505 2.066
phosphate h={ 1 . e ‘ : :
LT
QL)
Isodecyl dipheny!
phosphate / CyH3104P 0.9 3.0e6 1.5e7
Isopropyl phenyl ., . CorHss04P 0.9 4165 1.166
phosphate L 27Tss : : :
ta
Tripropy! LT CoHz1OP 0.6 1.9¢6 Nd
phosphate -~ ol ’ ’
Trimethyl i
rimethy, N R
phosphate w1 C3HsO4P 1.0 3.3e6 Nd
LY
Tributyl phosphate f'. Ci2H2704P -0.8 5.7e8 4.6e8
2ethyhexyl T 1+ [ 1
dipheny! T Ca0H2704P 0.5 5.5e4 2.5e6
phosphate — -
Tris (2-ethylhexy) 1 LT
phosphate ¢ . Ca4Hs104P 1.1 1.3e5 7.9e5
Most compounds were found in ESI and APCI experiments. APCI mode performed better for smaller aliphatic OPFRs, whereas ESI mode
performed better for highly branched and/or longer chain OPFR compounds
RUO-MKT-02-14640-A
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Results

The initial objective was to produce the highest number of unique
features by optimizing the LC and MS parameters. 431 features
were identified using ESI mode, while 581 features were
discovered using APCI mode.

Of the 25 compounds surveyed via the OPFR suspect screening
list, several were found in either ESI datasets, APCI datasets or
both. Figure 3 shows representative chromatograms and MS/MS
spectra acquired from these experiments, highlighting the low
mass error and high-quality isotopic distribution. Table 1 displays
findings and relative peak areas for each compound detected in
ESI and APCI experiments. Many of these compounds were not
initially discovered during the library search, however, they can
be added easily to an existing library using SCIEX OS software.

This technical note demonstrates how industrial chemicals, such
as aviation hydraulic fluids, can be characterized using the
X500B QTOF system coupled with SCIEX OS software. OPFR
chemicals were discovered during non-targeted screening and
were then comprehensively investigated during suspect
screening.

Conclusions

e OPFR compounds were discovered in different abundances,
depending on the optimized APCI or ESI conditions
implemented

e X500B collected high-quality MS/MS spectra resulting in
increased compound identification confidence through MS/MS
spectral library matching

e SCIEX OS software makes the discovery and consolidation of
important metrics in complex datasets a seamless process

References

1. Okazaki, M.E., D’'Souza, A., Anitka, S. (2003) “Phosphate
ester base stocks and aircraft hydraulic fluids comprising the
same”, United States Patent No. 6,649,00 B2.

2. U.S. Department of Health and Human Services.
“Toxicological profile for phosphate flame retardants”.
September 2012.
https://www.atsdr.cdc.gov/toxprofiles/tp202.pdf

3. Trowbridge J. et al. (2022) Organophosphate and
Organohalogen Flame-Retardant Exposure and Thyroid
Hormone Disruption in a Cross-Sectional Study of Female
Firefighters and Office Workers from San Francisco.
Environ. Sci. Technol. 56 (1), 440-450.

R 24 .

Ro Has £00 1ot Ace RheC L T) (uample i 1) | = i Sprrtvum e J01700 _m 000t 10000 min Specinam bmam 111770 Foq fLar 3610 Da 7 CF 430
Lo B Haget 35, AT, B0 s R R 3
x i e |rannae

i 54 I} e ) el rhli o0
. e ¥ 111 i
: i |I : = | T s £ i L REE LN e

" f .

L5 ] 1] 3 3l 5] EL) -] b
S i [TV —. Ui Charge T

* Pk Dntae # zmudn Foode Rty ERER o forth banam B3
Frroarear sy b |rvoe (ppesd Briveiion Tims [min) Hesr  Tormals  horr  min 0l Froe Mawe CAM Fowsls MWD W

i az

Foa bagd 00 Fom fe MARCR: Rl (el raen: 13 | = Ml Gperatrums fram 01T P WLTHE oo BEAT min petmues from 31170 3 g o 112 Du, <1 C 20D
e 1 4B0aT, Hapights 14108, B, ) ML Cukbai] :
b 20 410480
- i oeld 'Y > o & -
= I|II LETY B ] & &4 12oM & |
i \ - f TP OO
] 1 k. 1 - &l SO0 L |
L I i o 1 ] | rsnoss  |masces
z | \ I " & | | il
206 - £ sl L LI
04 11 TR TED w0 B0 T
T am g Co thusnLharge e
" Gk Dotade " Roumvadi Fercier Bpmiy —— ERER o e e ————————
Paeowinar m'F M Livad igjen] Batetien Tiae Gavin] Wurs  Formuls  Sosw owmfaal  Eresd Mams CASE  Femuls NMDo e @
e

Figure 3. OPFR compounds detected via the components list. 2-ethylhexyl diphenyl phosphate (top) and isodecyl diphenyl phosphate (bottom)
were detected among several other compounds listed in Table 1. Both compounds exhibited excellent mass accuracy and TOF MS isotopic distribution.
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IMEIKH176THPPCPs R K AT LM TR B E=E F %
E T SCIEXiTE it = E MR/ LS FHE S RIE QTRAP® 4500 % %t

Bk, AR,
SCIEX P [F

7, XS

WMEkR, REKFHUFTEYBEFTNTEZY—H
YA ANIPE S ( Pharmaceuticals and Personal Care
Products, PPCPs ) ESIEZAXFERFMNZXE, 8
M5 AT IR K FPPCPsHI Bk ik 72 T 7 ZE /KA R A9 PPCPSTR
EIEEMR (ng/L, pptR 3 ) , BSREYFNERETZ;
AR FASCIEX QTRAP® 4500 R AT 7 —EIRFK
F176ThPPCPsHIFEME BN AR, HRETEFF
IR,

IR M TR

Aiphdl mAEDTA

-
i
Af. AR

LCMEMS
i ]

1. 176 Fh B W52 (PPCPsFI K Z5) HIFh

MAETMEE: B-NBEL (18), BIBEHZ (16), R
% (18), KIFAESE (11), MIRE 3 (13), M= (14);

HEeARMipER. BE%E (15), BRFE (6),
B -Blocker (4), Bl . fHIZ (5), &7 (4), DIMEZ (12), T
EIHE (7), RINVER (6), BERFLEN (3);

RUO-MKT-02-4429-ZH-A

Ry AEFRERE (16), FERIKE (8)
2. Haa TR E—IE, RiE

KEERERSOmL, RAMPELT SPEAY LHERTE; X
F3mL, 60 mghY/MEAFRSPERE, TELBRARMNI mL, X
RERT BRERTRBE AN, EMMEALIETRNG
2NN A

3. LC-MS/MSTiER AL, 7HTRIAIA - BB E

FUERAHEBSE (ESI) ERBEFH. MRMEESR ,
Rl—&EEIET X, LC-MS/MSHHrETIE] 13.5 mine

BE1. 176F0IR E 5 ng/mLAIPPCPsHRfE S B 1 &

4. LC-MS/MS T RI/EE, HEBAESESEAE

1) 5%EEPA 1694177648, AAXEEFSMNR
8E,
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F1 R H SRR NALSKABELE R,

TEENLEY.

2) TTHRE IS W IR R R R AR

B4
8066

TXIC of +MRM (350 pairs): 181.020/123.900 amu Expected RT: 3.3 ID: 1,7-Dimet...

Max. 5.8e6 cps|

EPA 1694' IPR* Criteria T
NZRARER ""OZQO((;'Q"' Re;;‘_’?g’s”’ RS3°0(/°’ ""°°1("9"" Re?’gg_’;“’ Rsf,”’) AHARE (7) X (3) K HL B (7)| B RER (4)
FAETE 50 a127 T 30 1 083 133 IR (B0 ) [ B 150 )| SET
pavre 50 T 5111 T 30 1 201 48 W (haZ) | (Reb) 17— TERER |5l
7—mEnmd 500 | 55124 | 30 1 978 | 90 BTk = PRI e W (RLHT
ARER 20 o168 | 36 5 1244 107 HITE % GUvhE) Bl HoReR % ROPIE
VYR 200 | 18-180 | 32 5 974 | 75 SR DT AT {1 H R FHH (4)
EEEV 20 6180 | 30 5 928 | 86 AtR B-ABRK (4) — Rk HeEx
ECT ) 200 55-108 30 10 11441 4.8 NS ES SAEF WTIGE ZHEE (R
i 50 6-170 71 10 94.7 53 WHREX (4) 3-LCBAEHNER  |RILE (8) SR
EXEEBR 5 6-180 70 5 88.4 11.6 IESY Kfffie JE VIR (V)
HRUBE 10 6-108 60 1 92.3 1.3 Tk % SHUmE S REPRBERY (5
KT 10 6-180 30 5 99.6 1.0 hER(EER) BR (2) B REB
BUBEK 1 42-108 30 1 92.3 441 AIHE BRI, PEORE T petsgil B (RRREST)
=RARBER 5 55-114 30 1 114.6 4.7 HATE (4) FRBTRRRI)  [WREE TRAR
RS 2 47-108 30 1 111.7 3.5 N-Z B 2L WRH (4) AR AT SHB
HAET 10 54-112 30 1 100.9 2.5 Z B e 515 P& R TR
W 10 39-108 30 1 92.6 29 RS i 51 AR RGN HdE 2F (1)
ABR 5 55-108 30 1 108.4 3.1 AT Tt gz BEE (4) AR
i NA™ NA NA 1 1199 | 14 BB BE (1) HAER 2] Sk, B (1)
= NA NA NA 10 100.6 8.3 JEAN] 17a-Hf Lr~a
B NA NA NA 1 102.1 2.7 % B B (SR 20 ) | g (1)
£t 8 4R NA NA NA 1 105.3 4.5 Rk P
*: IPR: Initial precision and recovery **: iRE50 ng/L, N=3***: EPA1694

3) AR EEB IR KR PEVSRIEORE

F2. FHHISKAIET NOASKPIRE D 2R E 423.02 ng/Lo
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E2. FHISKAE ANOASKERNEEE,

SampleMame | Sangie Trpe | Componeot s - A5 L
I wawd | Cprobescs [T [Ty i I
10 LT ] et el S il EEEH]
&5 Hargws [2E ST 4]
100 Loring Coprobeiace i et ]
Fels ] Lo ook, © ik s
Stariars Cprofaen 3 i
| Sagn whrrr Coperdeance B ]

5 ZhiEAIEIEN AT B RIFERE, MHEdRET
K, BILC-MS/MSTTi%, EEHERLZRIREEIR,
HBEBRHSERER G EFZBIE, SHIE “EXH
A7 BILC-MS/MSJ5i%, AXTE T hHiEFLZRIAIE,
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B%

AXHEN T —ERNEREK R 176 FPPCPsFIR 2575 3
YT EMERLC-MS/MSTT R, BEBINTEMFE,
HERBTAIEPE. {E, LC-MS/MSTERF A rRTEAE,
BES, RURBESSRHS, THRRFBEMEEINRK
MRmPRMENSREY ., 27567 7T HFENIREE
R, KATETIAFARE, 2EE “SXA" B
LC-MS/MST7 3%

SE M-

1. Method 1694: Pharmaceuticals and Personal Care
Products in Water, Soil, Sediment, and Biosolids by HPLC/
MS/MS.
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QTRAP® 6500+ F 2t HL Heit ik ik B B Al 4 7R IR /K 57t £ &
QTRAP® 6500+ system direct sampling method for
simultaneous detection of 57 antibiotics in drinking water

F=HIT, MERFE, VAR, XKTE, BWE
Li Zhiyuan®, Fu Xiaoyan®, Sun Xiaojie', Liu Bingjie', Guo Lihai'

! SCIEX China,” i T & K E £ HEZ L P

Key words: QTRAP® 6500+ system, antibiotics, S AE
drinking water, direct sampling

Bisft:

He 3 b 7K R A R At 7K+0.1FEE  BIE:. ZBE+0.1FER

1L MARMEEL, URXEAER, BN TER
AR, b, MRRXUEGYTEEZRRY

&i%4E: Proshell 120 EC-C18,3%100 mm, 2.7 ym

SRIE: 0.8 mL/min

7 EEREUEDEERMAREE, KT
2. MARERBEKEFHEEBRE (ng/L) , BERSE. S (EGEFRAHE )
3. HFMBEEEEICE, RARENERMEMRER BTRSH

R R, BREREERK. Curtaln gas (psl)s 30

CAD gas: 8
QTRAP® 6500"'%2}&5%1&#;%*#'% lonspray voltage (V): 2500/-4500
1. QTRAP® 6500+R LG REUE S, KEELT0.22 pmil7L ik Temperature("C) : 600
RIS IR IS o] B A lon source gas1 (psi): 45
2. QTRAP® 6500+ ZtBC & lonDrive™ Turbo V& TR, T lon source gas2 (psi): 45
HEETEE N, ﬁi‘;ﬁ'ﬁkfﬁ*\ HFRAK. STREIKE MRME FiHE & ( #t57F4 % ) EL
O] USRELR BRI R T B i A
) i R BRI &
3. QTRAP® 6500+ R Gt AL & lonDrive™ High Energy &M%,
AR5 ms BRI BTN B FRE R, —&t BU50 mLZKE]50 mLE/ILEH , SIA25 mg EDTA, &l
SEARERNT] = s 7RI A = AR, A15 pLﬂE§(36~38%) ; %Uﬁ%ﬂ(ﬁéﬁlﬂpHg"]j}& BUZARZE

TAHRIR G

RUO-MKT-02-14608-ZH-A

50 Hi5 M4 4T B F S &



Ham &

B50 mLK#E]50 mL%ID**EP ANA25 mg EDTA, B

PIAN15 pLERER (36~38%) ,

PRI RE, #REDT.

1. 5T RRERBE FRACERER.

IS KR pH A3, AR

6e7
2 5e7
o
> 4e7
2 3e7
2
£ 2e7
1e7
0e0 7 3
2 1.0e7
o
2z
@
c
2 5.0e6
£
0.0e0 i 3

]

=

2. tREMEGRER. XBAERE
E2ZRIYTIEEIng/LIKFE

b

CiEEIERRRE

2. AR NE AR Hh 2 26451

RUO-MKT-02-14608-ZH-A

STHRAERERE FRe LR

TR, sTHIRAERN

3. %Lﬁﬁmﬁﬂl’i%g ASERAKEFNFR (0.05 pg/
, GEMESMEE, sTRIA RIEEIRARSDENE
2%[/)“73; B3P :

STHIE RIEMRERMRSDY (653H)

Cios iy, | 19,20 19

n;a&

E3. s7A A R R B M IR EI ST

4, BRFILEER, *EHIZQ (10.05 pg/L ) IR FKHE S
5458 R tt, SRS B R, sTMIE R
AR ES ttTi i$13%, NE4FfR:

HEHIE % (65HtHE)

El4. s7RpHiE RE RIS Gt

o

=A

1. ZIKKL_LQTRAW 6500+ R G K T — ST BT TR
RAKFSTIAREMENTEZRNRNTTE, BFEK
ABRE. EEEK. MHERX SBREK. #HRIYG
. WERRE. B-MIEERRE, HHESSMAEST,
2 A TAE F o QTRAP® 6500+ R L L & lonDrive™ High
Energyt@ =%, 7 ASCINS msi@ iR A9 IE B F Uik,
HEAREIRBUE,

22 Q
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2. AAXARANZEERAEERGARHANNTR, &5 QTRAP® 6500+ % L2 & lonDrive™ Turbo VTM%‘%‘JE, i
QTRAP® 6500+ RGR KIUERRES, sTHINERHNER ERTILEE5R, AEEHEARMET T8, £7FR%
Bﬁi’ﬂﬁfi;@Jng/L7J<$ oE R VR IR K P AE =AW FA7K . HERIK. STRBKES TN EREDT R EE
HREES i,

3. MARMAES, AHRSAHER, FfE—HKEX
BZMEEZBAEE ST RS EE, BIEES,

—RARFERT OAA JU/NES, FF B EIBCRHE DURIE, K755k
RAEEERE (022 pm ) iT3E%, ATEBRERER,
1min AR BT 5258 o

R1 MRMBFXHME 2313k (Hs7MinER)

RS X ZFR AEAX Q Q3 DP CE HwE hXE] AEFX Q Q3 DP CE
7496 5915 110 31 3662 1139 60 26

1 (OEscE 4 EET 13 [DETiiip 7 FET
7496 1161 110 70 3662 208 60 19
8376 6795 80 30 4353 6952 90 23

2 TLUBER EBF 14 BXEE EBF
837.6 1581 80 41 4353 5223 90 31
\ 716.6 5584 100 23 ) 2511 156 40 22

3 BKABER EBEF 15 TEPRIZNE EBF
716.6 5403 100 27 251.1 92 40 38
o 3201 2761 80 26 - 256 156 40 22

4 ERIDE EBEF 16 TR PR M EBT
3201 2331 80 35 256 108 0 32
3321 2881 80 25 . 250.1 1561 40 23

5 HRDE EBT 17 HERRILLE EBF
3321 314 80 30 250.1 108 40 32
3622 3181 80 26 N 2652 1561 82 25

6 SRHE EBF 18 EEERREmRE EBF
3622 2611 80 38 2652 1721 82 25
360 3161 80 25 A — 279.11 1861 60 23

7 BEME  EBT 1 FECPE pge
360 2451 80 35 e 279.11 156 60 27
3341 3161 80 27 > 60 2811 156 75 25

8 B R EBT 20 E?%g;ﬁ) EBT
3341 2902 80 25 gl 2811 1261 75 30
N 4612 4262 80 27 N 2711 1561 65 21

9 TEX EBF 21 EERRFEC M EBF
4612 4432 80 20 271 108 65 36
445.1 410 95 28 7 E (Vs 281.1 156.1 70 25

10 TIRER EBT 22 %fiﬁﬁ) EBT
4451 427 95 19 Alele 2811 1081 70 35
479.1 444 80 28 2851 156 65 22

11 E EBf 23 TR EMAR EBF
479.1 462 80 24 2851 1081 65 37
_ N 445 428 95 25 RS N 31111 1561 70 30

12 BNBER E&T 24 — M mE EET
445 154 95 38 — EhE 31111 1081 70 70
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R1 MRMBFERSIFR (Hs7RinER ) (4L)
W X ZFR HAEAR  Q Q3 DP  CE e X ZFR AFAFL Q@ Q3 DP CE
i 3111 1561 70 28 396 352 80 24
»  _BED. EmT 2 AHPE  EBT
— TR 3111 218 70 28 396 295.2 80 32
o 254.1 156 65 22 . 393 3492 80 30
26 ﬁ’iﬁif EBF 43 Bilizpi- EBF
T 254.1 108 65 36 393 292 80 38
BRR— 268.1 1561 82 22 P 370 3261 80 27
27 S EBT 44 BmEHE EBF
TS 268.1 1132 82 25 370 2692 80 35
i . . 277.1 156 60 19 - . 363.1 3201 80 23
28 KERHERR EFET 45 OigEbE EEF
277.1 108 60 32 363.1 72 80 46
N . 301.1 156 80 24 - . 7485  590.4 40 29
29 TR TR EBT 46 RHBER EBF
301.1 108 80 36 7485 1580 40 40
) o 215 156 52 17 . . 7345 5764 30 26
30 BERRRA L E&ET 47 AR EBF
215 108 52 29 7345 1580 30 36
—EmEY 2911 2301 95 33 _ 4073 1261 30 32
31 P EBT 48 WIBHE EBF
sk e 2911 1231 95 34 4073 3592 30 27
- N 315 156 90 27 N . 5262 5083 90 18
32 TR EBF 49 #HERBEMI  EBF
315 108 90 40 5262 3551 90 25
pn — 279.1 1241 80 30 N 916.6 174 150 47
33 RE — EEF 50 EYHE EBT
FIEE 279.1 1861 80 23 9le6 7725 150 43
S ET Sl 386 342.3 80 25 e 415.2 199.0 115 22
DHDE g 51 FXEH EET
B EL 386 299 80 38 415.2 170.9 115 53
321 303 80 24 367.3 160.0 30 21
35 KRG E EBT 52 BE%G EBF
321 234 80 30 367.3 217.0 30 28
352 265 80 33 _ 383.1 160.0 50 23
36 EEDE BT 53 BERV EBTF
352 308.1 80 28 383.1 114.0 50 54
233 215 68 18 _ 436.2 160.1 60 18
37 RS FEF 54 SMEF A EBT
233 187 68 34 436.2 277.1 60 18
262 244.1 70 26 . 434.2 160.0 20 24
38 TR FEF 55 FILFEAR EBT
262 216.1 70 40 434.2 144.0 20 40
2621 2441 77T 23 = 3209 152 75 24
v EFE EBT . FER RET
2621 2021 77T 42 3209 257 5 -1
s . 358.1 3401 77 30 n N 356 119 80  -23
40 KEIDE EBT 57 BERE =y
3581 3141 77 24 356 2192 80 -16
. . 400.1 3561 80 28
41 Wb 2 EBF
400.1  299.1 80 41
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KAEFRFHFEEERNK B 247FPPCPs B A< Z5 7% BB RILC-MS/
MSRIEFEFEEFH iE

A Rapid Screening and Quantitative LC-MS/MS Method of 247 PPCPs
and Pesticide Residues in Water by Large Volume Injection

Ew', BEK', #1108, Jianru Stahl-Zeng’

Zhai Nannan', Jia Yanbo', Jin Wenhai', Jianru Stahl-Zeng’

! SCIEX, China;* SCIEX Europe

Key Words : LC-MS/MS, pesticide residues, PPCPs, 2. RFERA—H SR BT EEEMRM ( Scheduled
large volume injection, QTRAP® 6500+ MRM ) . IEA B FREAEN247FRZE , DR EX

1357080, KRS TRE

3. ATTERBT 247 EYMTUE £ M. RBFHEUR
REEE, ARXDREITEFRNE, R5 LERE

SR, HEKRERSRRAMEEE, AT
R4 R MK TR 55 e th SR A 365 T . BT KR
BRRERY ( TEREAKREHBR AN APEF
PPCPs ) WREMR. BNBEA, ALATTEBMRIR 4 ANZERYES, EINYE, RIEKESTEELERN

RIEBFHTRENT. TEORRRETTEBAEIR N M
BE T B7EBEREZER ( Liquid-liquid extraction, LLE ) 5. MIETAEGS . kNS EEEN, TESE, g
FE4E ( Solid-phase extract, SPE ) , {BLLEFISPERIIE T B MR, SR, &7
FHBIEN. BEAEESEHF. BEENEREREN
e
e . e
AXEFBEHIKIKEFPPCPsRAATKXBRIM, &
QTRAP® 6500+ LC-MS/MSE S b, RAXGIRHAH ( Large SCIEX ExionLC™ZR4¢ + QTRAP® 6500+ R 4t

Volume Injection, LVI ) B9 T, BT 247F LS WHYIRE
FEMEE R, SEIRLLEMSPEF XML, WIAREEE
BORE. g6 BRES. AHES. EEARE/IM
s, AKIKEFRPPCPsR R AT MIRA T R RE
MR R,

FHEZEARUTER:

1. KFEDEYMES, SR, BRE. &5
FZk. WMIREE., B-WEEE. KIRRNERX. B
%K. BHEEIeRLEY
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H a3

KBRS

vz Wi

@i+t : Phenomenex Kinetex F5
(50%x3.0mm,2.6 ym )

RENHE: A K (0.1%FE ) ;
B: ZhE (0.1%FE )

RER: 0.4 mL/min;
R 40°C;

HHEE. 100 L

R} BkK. TERAKRRINERUELESR (IR AB]) o

Time ( min) A (%) B (%)
0.00 97 3
1.00 97 3
1.10 85 15
9.50 25 75
9.60 5 95
115 5 95
11.6 97 3
13.5 97 3

V3 v

BTFIR. ESUR, IE/ABFEL

BFRSE.
ISER & 5500/-4500
F 4= GS1: 50 psi
JRRE TEM: 500 °C

#E: B EMBuESEINERL

v

=

= =L CUR: 30 psi
B GS2: 60 psi
WES CAD: Medium

RUO-MKT-02-9447-ZH-A

Sample Name Sample Type | Component Name Cumm Area H‘-!rh;'“:':l Used Cm Accuracy
BLAMK Blank Fluconazole 1 NIA /A /A /A MNIA
~ ooot ppb Standard Fluconazale 1 0.001 1.564e3 356 0.0010 99.14
oo ppb Standard Fluconazole 1 0.010 15774 396 0.0107 10717
0.05ppb Standard Fluconazale 1 0.050 7.563ed 3597 0.052% 105.76
0.1ppb Standard Fluconazale 1 0.100 1.466e5 3597 0.102% 102.87
0.5ppb Standard Fluconazale 1 0.500 7031e5 358 0.4549% 58.98
1ppb Standard Fluconazale 1 1.000 1422e6 356 1.0015 100.15
Sppb Standard Fluconazale 1 5.000 6.745eb 356 47505 95.01
10ppb Standard Fluconazale 1 10.000 1.281e7 358 50915 50.91
solvent Solvent Fluconazole 1 A MIA MIA MIA MiA
Blank+0.007ppb Quality Control | Fluconazole 1 0.001 1.8193 399 0.0009% 88.95
Elank+0.01ppb Quality Control | Fluconazole 1 0.010 1.448=4 399 0.0052 98.10
Mineral water Unknown Fluconazole 1 A MIA MIA MIA
Tap water Unknown Fluconazale 1 [N Mis Mis Mis
Tap water+0.001ppb Quality Control = Fluconazole 1 0.001 2142e3 357 0.0011 111.72
Tap water+0.01ppb Quality Control = Fluconazole 1 0.010 16554 3587 0.0113 11263
Mineral water+0.007ppb  Quality Control = Fluconazole 1 0.001 2147e3 402 0.0011 11207
Mineral water+0.01ppb Quality Control = Fluconazole 1 0.010 15284 389 0.0104 103.75
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BEl1. K 247FPPCPs R R AR EIEE (0.1pg/L) o

MR 1. 247FL SR BUE S BN R BB AT (8]

2. 1ZTTEALLEWMMLEYHIEERR40.01 ug/L, 32.4%
M &Y EZRK0.001 pg/L, REES, FIMH
%, ° T SERRAK B ENE
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Q1 Q3 RT Name

Q1 Q3 RT Name

181.0 1239 3.11 1,7 Dimethylxanthine 1
181.0 69.0 3.11 1,7 Dimethylxanthine 2

445.1 410.1 3.76 4 Epitetracycline 1
445.1 427.1 3.76 4 Epitetracycline 2

160.0 87.9 2.90 2-(4-Chlorophenoxy)-2-Methylpropionic Acid 1
160.0 116.8 2.90 2-(4-Chlorophenoxy)-2-Methylpropionic Acid 2
160.0 130.0 2.90  2-(4-Chlorophenoxy)-2-Methylpropionic Acid 3
194.1 137.1 6.65 2,3,5 TRIMETHACARB 1

194.1 122.0 6.65 2,3,5 TRIMETHACARB 2

190.0 173.0 3.46 2,6 Dichlorbenzamid 1

190.0 145.0 3.46 2,6 Dichlorbenzamid 2

291.1 179.0 10.84 2-Ethylhexyl4-Methoxycinnamate 1

291.1 161.0 10.84 2-Ethylhexyl4-Methoxycinnamate 2

291.1 133.0 10.84 2-Ethylhexyl4-Methoxycinnamate 3

238.1 181.1 4.03 3 Hydroxycarbofuran 1

238.1 163.0 4.03 3 Hydroxycarbofuran 2

461.2 426.2 3.55 4 Epioxytetracycline 1

461.2 4432 3.55 4 Epioxytetracycline 2

246.0 228.0 11.84 4-Acetylaminoantipyrine 1
246.0 104.0 11.84 4-Acetylaminoantipyrine 2
152.1 1099 3.04 Acetaminophen 1

152.1 93.0 3.04 Acetaminophen 2

116.1 89.0 5.00 Aldicarb 1

116.1 70.0 5.00 Aldicarb 2

309.1 281.1 6.11 Alprazolam 1

309.1 205.0 6.11 Alprazolam 2

228.0 186.0 4.98 Ametryn 1

228.0 96.0 4.98 Ametryn 2

2320 96.9 3.12 Aminophenazone 1

232.0 113.0 3.12 Aminophenazone 2

409.1 294.1 6.02 Amlodipine 1

409.1 2378 6.02 Amlodipine 2
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366.2 113.9 541 Amoxicillin 1 512.0 1259 6.39 Cefetamet pivoxyl 2
366.2 208.0 541 Amoxicillin 2 456.0 166.9 3.50 Cefotaxime 1
382.3 333.0 591 Ampicillin +CH,0H 1 456.0 125.0 3.50 Cefotaxime 2
382.3 160.0 5.91 Ampicillin +CH,0H 2 348.0 157.9 3.28 Cephalexin 1

350.2 106.0 3.30 Ampicillin +H 1 348.0 174.0 3.28 Cephalexin 2
350.2 160.0 3.30 Ampicillin +H 2 350.0 1759 3.37 Cephradine 1
146.0 117.0 1.52 Anhydroerythromycin A 1 350.0 157.9 3.37 Cephradine 2
146.0 66.0 1.52 Anhydroerythromycin A 2 716.4 558.3 5.69 Chloridazon-Methyl-Desphenyl 1
146.0 539 152 Anhydroerythromycin A 3 716.4 158.0 5.69 Chloridazon-Methyl-Desphenyl 2
267.1 1449 3.03 Atenolol 1 291.0 720 7.60 Chloroxuron 1
267.1 190.0 3.03 Atenolol 2 291.0 218.0 7.60 Chloroxuron 2
198.0 156.0 3.35 Atrazin 2 hydroxy 1 479.1 462.0 4.44 Chlortetracycline 1
198.0 86.0 3.35 Atrazin 2 hydroxy 2 479.1 4440 4.44 Chlortetracycline 2
375.4 5915 4.21 Azithromycin 1 213.0 72.0 6.05 Chlortoluron 1
375.4 158.1 4.21 Azithromycin 2 213.0 46.0 6.05 Chlortoluron 2
2241 167.0 5.98 Bendiocarb 1 253.2 159.0 2.74 Cimetidine 1

224.1 109.0 5.98 Bendiocarb 2 2532 95.0 2.74 Cimetidine 2

3082 1159 4.99 Betaxolol 1 263.1 217.1 4.68 Cinoxacin 1

3082 979 4.99 Betaxolol 2 263.1 189.0 4.68 Cinoxacin 2

362.0 139.0 7.01 Bezafibrate 1 332.1 288.1 3.82 Ciprofloxacin 1
362.0 316.1 7.01 Bezafibrate 2 332.1 2451 3.82 Ciprofloxacin 2
326.1 116.1 4.42 Bisoprolol 1 748.5 590.4 6.33 Clarithromycin 1
326.1 89.0 4.42 Bisoprolol 2 748.5 158.0 6.33 Clarithromycin 2
343.0 307.0 7.71 Boscalid 1 277.0 203.0 4.09 Clenbuterol 1
343.0 140.0 7.71 Boscalid 2 277.0 168.1 4.09 Clenbuterol 2
261.0 205.0 4.15 Bromacil 1 293.0 196.9 6.21 Climbazole 1

261.0 188.0 4.15 Bromacil 2 293.0 1409 6.21 Climbazole 2

195.0 138.0 3.38 Caffeine 1 366.2 305.1 4.13 Clinafloxacin 1
195.0 110.0 3.38 Caffeine 2 366.2 236.1 4.13 Clinafloxacin 2
263.2 231.0 3.51 Carbadox 1 425.3 126.1 4.34 Clindamycin 1
263.2 145.0 3.51 Carbadox 2 4253 377.1 4.34 Clindamycin 2
237.0 193.9 5.37 Carbamazepine 1 316.1 270.0 6.02 Clonazepam 1
237.0 1929 5.37 Carbamazepine 2 316.1 214.0 6.02 Clonazepam 2
214.0 157.0 6.89 Carbanolate 1 250.0 169.0 4.06 Clothianidin 1
214.0 121.0 6.89 Carbanolate 2 250.0 132.1 4.06 Clothianidin 2
202.1 145.0 6.35 Carbaryl 1 436.1 160.0 6.82 Cloxacillin+H 1
202.1 127.0 6.35 Carbaryl 2 436.1 277.0 6.82 Cloxacillin +H 2
237.0 118.0 5.17 Carbetamid 1 468.2 160.0 6.82 Cloxacillin+CH;0H 1
237.0 192.0 5.17 Carbetamid 2 468.2 178.0 6.82 Cloxacillin+CH;0H 2
364.0 114.0 3.01 Cefadroxil 1 300.2 215.0 3.19 Codeine 1

364.0 208.0 3.01 Cefadroxil 2 300.2 152.0 3.19 Codeine 2

463.0 347.0 4.61 Cefamandole lithium 1 361.2 163.2 5.15 Cortisone 1

463.0 158.1 4.61 Cefamandole lithium 2 361.2 121.1 5.15 Cortisone 2

4241 292.0 3.12 Cefapirin 1 177.0 80.0 1.36 Cotinine 1

424.1 152.0 3.12 Cefapirin 2 177.0 98.0 1.36 Cotinine 2

4549 323.0 3.72 Cefazolin 1 254.0 198.0 5.83 Cybutryn 1

4549 1558 3.72 Cefazolin 2 254.0 83.0 5.83 Cybutryn 2

512.0 2409 6.39 Cefetamet pivoxyl 1 292.0 125.0 6.98 Cyproconazol 1
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292.0 70.0 6.98 Cyproconazol 2 330.0 121.0 7.73 Epoxyconazol 1
345.0 284.0 6.94 Dehydronifedipine 1 332.0 121.0 7.73 Epoxyconazol 2
345.0 268.0 6.94  Dehydronifedipine 2 716.5 158.0 5.75  Erythromucin H20 2
414.0 240.9 3.07 Desacetylcefotaxime 1 7345 576.4 5.47 Erythromycin 1
4140 1249 3.07 Desacetylcefotaxime 2 7345 158.0 5.47 Erythromycin 2
170.1 128.1 4.84 Desethyl atrazin 2 hydroxy 1 716.5 558.4 575 Erythromycin H20 1
170.0 86.0 4.84 Desethyl atrazin 2 hydroxy 2 255.1 159.1 6.44 Estradiol 1

145.9 104.0 0.00 Desethyl desisopropyl atrazin 1 255.1 1332 6.44 Estradiol 2

145.9 105.5 0.00 Desethyl desisopropyl atrazin 2 271.0 1329 7.20 Estronel 1

188.0 146.0 3.99 Desethylatrazin 1 271.0 159.0 7.20 Estronel 2

188.0 104.0 3.99 Desethylatrazin 2 287.0 121.0 8.21 Ethofumesat 1
202.0 146.0 5.30 Desethylsebuthylazin 1 287.0 259.0 8.21 Ethofumesat 2
202.0 104.0 5.30 Desethylsebuthylazin 2 208.1 95.0 7.16 Fenobucarb 1
202.0 146.0 5.31 Desethylterbutylazin 1 208.1 152.0 7.16 Fenobucarb 2
204.0 148.0 5.31 Desethylterbutylazin 2 302.0 88.0 8.19 Fenoxycarb 1
174.0 104.0 3.50 Desisopropylatrazin 1 302.0 116.0 8.19 Fenoxycarb 2
174.0 96.0 3.50 Desisopropylatrazin 2 165.0 720 3.99 Fenuron 1

219.0 127.0 6.16 Desmethyl Isoproturon 1 165.0 46.0 3.99 Fenuron 2

219.0 162.0 6.16 Desmethyl Isoproturon 2 307.0 220.1 3.96 Fluconazole 1
2722 171.0 5.09 Dextromethorphan 1 307.0 237.9 3.96 Fluconazole 2
272.2 2151 5.09 Dextromethorphan 2 364.0 194.0 8.38 Flufenacet 1
614.6 360.8 0.58 Diatrizoic Acid 1 364.0 152.0 8.38 Flufenacet 2
614.6 233.0 0.58 Diatrizoic Acid 2 262.1 202.1 5.86 Flumequin 1
285.1 154.0 6.43 Diazepam 1 262.1 174.0 5.86 Flumequin 2
285.1 193.0 6.43 Diazepam 2 310.2 148.0 6.69 Fluoxetine 1
470.1 160.1 6.84 Dicloxacillin 1 3102 91.0 6.69 Fluoxetine 2
470.1 3111 6.84 Dicloxacillin 2 316.0 165.0 8.11 Flusilazol 1
400.1 356.1 4.53 Difloxacin 1 316.0 247.0 8.11 Flusilazol 2
400.1 299.1 4.53 Difloxacin 2 3452 121.0 4.02 Formoterol 1
391.2 355.2 4.13 Digoxigenin 1 3452 148.8 4.02 Formoterol 2
391.2 337.2 4.13 Digoxigenin 2 4942 369.0 7.93 Glibenclamide 1
651.3 97.1 5.15 Digoxin+H 1 4942 169.0 7.93 Glibenclamide 2
781.3 6513 5.15 Digoxin+H 2 3241 1269 7.12 Gliclazide 1
415.1 178.0 5.62 Diltiazem 1 324.1 109.8 7.12 Gliclazide 2
415.1 149.8 5.62 Diltiazem 2 491.2 352.0 7.91 Glimepiride 1
327.0 205.0 8.35 Dimoxystrobin 1 4912 1262 791 Glimepiride 2
256.1 167.0 5.42 Diphenhydramine 1 446.2 3212 6.37 Glipizide 1

256.1 164.9 5.42 Diphenhydramine 2 446.2 103.0 6.37 Glipizide 2

255.0 180.9 3.13 Diprophylline 1 363.2 105.0 5.00 Hydrocortisone 1
255.0 124.0 3.13 Diprophylline 2 363.2 121.1 5.00 Hydrocortisone 2
280.1 107.0 5.69 Doxepin 1 281.0 859 6.12 Imipramine 1
280.1 165.0 5.69 Doxepin 2 281.0 193.0 6.12 Imipramine 2
445.0 428.1 4.75 Doxycycline 1 508.0 167.0 7.41 lodosulfuron methyl 1
445.0 154.1 4.75 Doxycycline 2 508.0 141.0 7.41 lodosulfuron methyl 2
321.0 2340 361 Enoxacin 1 429.2 207.1 6.09 Irbesartan 1
321.0 2770 361 Enoxacin 2 429.2 195.0 6.09 Irbesartan 2
360.0 316.1 4.07 Enrofloxacin 1 194.0 950 6.55 Isoprocarb 1
360.0 245.1 4.07 Enrofloxacin 2 194.0 152.0 6.55 Isoprocarb 2
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207.0 72.0 6.21 Isoproturon 1 215.0 126.0 6.36 Monolinuron 1

207.0 165.0 6.21 Isoproturon 2 215.0 148.0 6.36 Monolinuron 2

3140 116.0 8.54 Kresoxim methyl 1 2321 2140 3.27 Mono-Methyl Terephthalate 1
314.0 267.0 8.54 Kresoxim methyl 2 2321 1039 3.27 Mono-Methyl Terephthalate 2
3132 910 712 Levonorgestrel 1 296.0 134.0 5.00 N-Acetyl Sulfamethoxazole 1
3132 2452 1.12 Levonorgestrel 2 296.0 198.0 5.00 N-Acetyl Sulfamethoxazole 2
2351 859 3.62 Lidocaine 1 310.1 254.1 3.32 Nadolol 1

2351 99.0 3.62 Lidocaine 2 310.1 201.0 3.32 Nadolol 2

407.3 126.1 3.20 Lincomycin 1 4152 199.0 5.65 Nafcillin 1

407.3 359.2 3.20 Lincomycin 2 4152 170.9 5.65 Nafcillin 2

249.0 160.0 7.46 Linuron 1 233.0 187.0 542 Nalidixic acid 1

249.0 182.0 7.46 Linuron 2 233.0 159.0 5.42 Nalidixic acid 2

352.0 265.0 3.91 Lomefloxacin 1 282.2 236.1 5.64 Nitrazepam 1

352.0 308.1 3.91 Lomefloxacin 2 282.2 180.0 5.64 Nitrazepam 2

321.1 275.1 5.74 Lorazepam 1 299.2 2312 6.55 Norethindrone 1
321.1 229.1 5.74 Lorazepam 2 299.2 109.1 6.55 Norethindrone 2
423.1 2069 6.06 Losartan 1 320.1 276.1 3.73 Norfloxacin 1

423.1 1799 6.06 Losartan 2 320.1 2331 3.73 Norfloxacin 2

387.1 3273 833 Medroxyprogesterone 17 acetate 1 370.2 911 8.26 Norgestimate 1
387.1 123.0 8.33 Medroxyprogesterone 17 acetate 2 370.2 124.0 8.26 Norgestimate 2
3432 1871 7.22 Megestrol 1 362.2 318.1 3.76 Ofloxacin 1

3432 267.2 7.22 Megestrol 2 362.2 261.1 3.76 Ofloxacin 2

226.1 169.0 7.33 Mercaptodimethur 1 688.4 158.2 5.06 Oleandomycin 1
226.1 121.0 7.33 Mercaptodimethur 2 688.4 544.3 5.06 Oleandomycin 2
280.0 160.0 6.11 Metalaxyl 1 396.0 352.0 4.14 Orbifloxacin 1

280.0 220.0 6.11 Metalaxyl 2 396.0 2952 4.14 Orbifloxacin 2

222.0 165.0 5.88 Methabenzthiazuron 1 2752 259.1 3.66 Ormetoprim 1

222.0 150.0 5.88 Methabenzthiazuron 2 2752 123.0 3.66 Ormetoprim 2

163.0 88.0 3.48 Methomyl 1 434.2 160.0 6.61 Oxacillin +CH;0H 1
163.0 106.0 3.48 Methomyl 2 434.2 1440 6.61 Oxacillin +CH,0H 2
106.1 58.0 237 Methomyl oxime 1 402.2 160.0 6.43 Oxacillin +H 1

106.1 88.0 237 Methomy!l oxime 2 402.2 243.0 6.43 Oxacillin +H 2

303.2 109.0 6.80 Methyltestosterone 1 287.1 241.0 5.58 Oxazepam 1

303.2 97.0 6.80 Methyltestosterone 2 287.1 269.0 5.58 Oxazepam 2

259.0 170.0 6.58  Metobromuron 1 262.0 216.1 4.95  Oxolinicacid 1

259.0 1480 6.58 Metobromuron 2 262.0 160.0 4.95  Oxolinic acid 2

166.0 109.0 5.40  Metocarb1 461.2 4262 3.55  Oxytetracycline 1
166.0 940 540  Metocarb?2 4612 4262 3.58  Oxytetracycline1
268.1 116.0 3.87  Metoprolol 1 4612 4432 3.55  Oxytetracycline 2
268.1 159.0 3.87  Metoprolol2 4612 4432 358  Oxytetracycline2
382.0 167.0 6.13 Metsulfuron methyl 1 334.1 316.1 3.81 Pefloxacin 1

382.0 199.0 6.13 Metsulfuron methyl 2 334.1 290.2 3.81 Pefloxacin 2

225.0 127.0 4.60  Mevinphos1 367.3 160.0 541  Penicillin G +CH,0H 1
225.0 1930 4.60  Mevinphos2 367.3 217.0 541  Penicillin G +CH,0H 2
416.9 158.8 8.04 Miconazole 1 3352 176.0 5.52 Penicillin G+H 1
4169 1609 8.04  Miconazole2 3352 160.0 552  Penicillin G+H2
3261 2911 516 Midazolam1 3831 1600 590  Penicillin V+CH,OH 1
3261 2490 516 Midazolam 2 3831 1140 590  Penicillin V+CH,OH 2
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351.2 160.0 5.90 Penicillin V+H 1 273.1 255.0 3.03 Sotalol 2
351.2 1140 5.90 Penicillin V+H 2 393.0 349.2 4.50 Sparfloxacin 1
180.1 138.0 4.49 Phenacetin 1 393.0 292.0 4.50 Sparfloxacin 2
180.1 110.0 4.49 Phenacetin 2 298.0 144.0 7.07 Spiroxamine 1
189.0 104.0 3.75 Phenazone 1 298.0 100.0 7.07 Spiroxamine 2
189.0 130.0 3.75 Phenazone 2 277.1 156.0 4.87 Sulfabenzamide 1
301.1 168.0 7.45 Phenmedipham 1 277.1 108.0 4.87 Sulfabenzamide 2
301.0 136.0 7.45 Phenmedipham 2 285.1 156.0 4.13 Sulfachloropyridazine 1
368.0 182.0 9.16 Phosalon 1 285.1 108.1 4.13 Sulfachloropyridazine 2
368.0 111.0 9.16 Phosalon 2 2511 156.0 3.17 Sulfadiazine 1
299.0 129.0 9.21 Phoxim 1 251.1 92.0 3.17  Sulfadiazine2
299.0 77.0 9.21 Phoxim 2 3111 156.1 5.07 Sulfadimethoxine 1
368.0 205.0 9.09  Picoxystrobin 1 311.1 2180 5.07  Sulfadimethoxine 2
386.0 145.0 9.09  Picoxystrobin2 3111 1561 4.56  Sulfadoxine 1
359.2 1472 510  Prednisone 1 3111 1082 456  Sulfadoxine2
3592 3412 5.10 Prednisone 2 2652 156.1 3.43 Sulfamerazine 1
376.0 308.1 7.30 Prochloraz 1 2652 172.1 3.43 Sulfamerazine 2
376.0 266.1 7.30 Prochloraz 2 279.1 186.1 3.64 Sulfamethazine 1
208.1 151.1 7.43 Promecarb 1 279.1 156.0 3.64 Sulfamethazine 2
208.1 109.0 7.43 Promecarb 2 271.0 156.1 3.75 Sulfamethizole 1
242.0 158.0 5.60 Prometryn 1 271.0 108.0 3.75 Sulfamethizole 2
242.0 200.0 560  Prometryn2 254.1 156.0 4.82  Sulfamethoxazole 1
189.0 102.0 3.07  Propamocarb 1 254.1 108.0 4.82  Sulfamethoxazole 2
189.0 740 3.07  Propamocarb?2 281.0 126.1 3.82  Sulfamethoxypyridazine 1
2120 1280 3.75  Propazin2 hydroxy 1 281.0 156.0 3.82  Sulfamethoxypyridazine 2
2120 1700 3.75  Propazin 2 hydroxy2 173.0 930 165 Sulfanilamide 1
210.0 111.0 5.76 Propoxur 1 173.0 76.0 1.65 Sulfanilamide 2
210.0 168.0 5.76 Propoxur 2 315.0 156.0 5.13 Sulfaphenazole 1
2311 1891 5.62 Propyphenazone 1 315.0 108.0 5.13 Sulfaphenazole 2
2311 2010 562  Propyphenazone2 2501 1561 3.32  Sulfapyridine 1
Rac Trans-10,11-Dihydro-10,11-Dihydroxy 250.1 1080 3.32 Sulfapyridine 2
2710 1801 395 (o amazepine 1 3011 156.0 506  Sulfaquinoxaline 1
2710 2100 395 RacTrans-10,11-Dihydro-10,11-Dihydroxy 301.1 1080 5.06 Sulfaqu.inoxaline 2
Carbamazepine 2 256.0 156.0 3.30 Sulfathiazole 1
3151 176.0 3.09 Ranitidine 1 256.0 108.0 3.30 Sulfathiazole 2
3151 1019 3.09 Ranitidine 2 268.1 156.1 4.56 Sulfisoxazole 1
453.3 230.2 6.64  Repaglindel 268.1 1132 4.56  Sulfisoxazole 2
453.3 162.0 6.64  Repaglinde?2 215.0 156.0 2.83  Sulphacetamide 1
837.6 679.5 6.41 Roxithromycin 1 215.0 108.0 2.83  Sulphacetamide 2
837.6 1581 6.41  Roxithromycin 2 3422 2139 320  Sulpiridel
2402 1481 290  Salbutamol 1 3422 1118 3.20  Sulpiride2
2402 166.0 2.90  Salbutamol2 3340 117.0 8.94  Tebufenpyrad 1
386.0 342.3 4.43 Sarafloxacin 1 334.0 145.0 8.94 Tebufenpyrad 2
386.0 299.0 4.43 Sarafloxacin 2 515.1 4972 6.10 Telmisartan 1
230.0 174.0 6.86 Sebutylazin 1 515.1 276.1 6.10 Telmisartan 2
230.0 1040 6.86  Sebutylazin2 301.0 2551 6.30  Temazepam 1
4752 283.1 534  Sildenafil 1 3010 177.0 6.30  Temazepam 2
475.2  58.0 5.34 Sildenafil 2 226.0 170.0 4.82 Terbumeton 1
273.1 1329 3.03 Sotalol 1 226.0 1140 4.82 Terbumeton 2
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212.0 156.0 3.83 Terbuthylazin 2 hydroxy 1 8243 2050 7.68  VirginiamycinS11
212.0 1140 3.83 Terbuthylazin 2 hydroxy 2 8243 663.2 7.68 Virginiamycin S12
184.0 128.0 2.99 Terbuthylazin desethyl 2 hydroxy 1 526.2 508.3 6.24 Virginiamycins M1 1
184.0 86.0 2.99 Terbuthylazin desethyl 2 hydroxy 2 526.2 355.1 6.24 Virginiamycins M1 2
242.0 186.0 5.68 Terbutryn 1 309.1 162.8 7.00 Warfarin 1

242.0 96.0 5.68 Terbutryn 2 309.1 251.1 7.00 Warfarin 2

230.0 174.0 6.86  Terbutylazinl 308.1 2350 4.39 Zolpidem 1

230.0 104.0 6.86  Terbutylazin2 308.1 263.0 4.39 Zolpidem 2

289.2 97.2 6.49 Testosterone 1 253.0 195.0 4.94 2,4,5-T1

289.2 109.1 6.49 Testosterone 2 255.0 197.0 4.94 2,4,5-T2

345.2 97.0 8.96 Testosterone propionate 1 267.0 195.0 5.56 2,45-TP1

345.2 109.0 8.96 Testosterone propionate 2 269.0 197.0 5.56 2,4,5-TP2

445.1 410.1 3.75 Tetracycline 1 219.0 161.0 4.22 2,4-D1

445.1 410.2 3.81 Tetracycline 1 221.0 163.0 4.22 2,4-D2

445.1 427.1 3.75 Tetracycline 2 161.0 125.0 7.29 2,4-DB1

445.1 427.1 3.81 Tetracycline 2 247.0 161.0 7.29 2,4-DB 2

202.2 175.0 3.34 Thiabendazole 1 233.0 161.0 4.87 2,4-DP1

202.2 1309 3.34 Thiabendazole 2 235.0 163.0 4.87 2,4-DP 2

388.0 205.0 5.81 Thifensulfuron methyl 1 219.2 200.6 4.91 2,6-Di-tert-butyl-4-methylphenol 1
388.0 167.0 5.81 Thifensulfuron methyl 2 219.2 172.7 4.91 2,6-Di-tert-butyl-4-methylphenol 2
869.5 6965 5.17 Tilmicosin 1 294.0 250.0 7.46 Diclofenac Acid 1
869.5 1742 5.17 Tilmicosin 2 294.0 2140 7.46 Diclofenac Acid 2
271.1 155.0 6.20 Tolbutamide 1 295.1 144.8 7.05 Ethinylestradiol 1
271.1 911  6.20 Tolbutamide 2 295.1 267.0 7.05 Ethinylestradiol 2
364.0 334.0 4.25 Topramezone 1 462.8 4158 10.42 Fluazinam 1

364.0 125.0 4.25 Topramezone 2 462.8 397.8 10.42 Fluazinam 2

2712 199.1 5.89 Trenbolone 1 249.2 121.0 8.60 Gemfibrozil 1

271.2 165.0 5.89 Trenbolone 2 249.2 106.0 8.60 Gemfibrozil 2

295.0 135.0 5.47 Triamiphos 1 205.1 159.0 7.75 Ibuprofen 1

295.0 44.0 547 Triamiphos 2 205.1 161.0 7.75 Ibuprofen 2

343.1 308.1 6.24 Triazolam 1 775.8 126.8 2.46 lomeprol 1

343.1 239.0 6.24 Triazolam 2 789.8 126.7 3.00 lopromide 1

396.0 155.0 7.15 Tribenuron methyl 1 199.0 141.0 4.51 MCPA 1

396.0 155.0 7.32 Tribenuron methyl 1 201.0 143.0 451 MCPA 2

396.0 181.0 7.15 Tribenuron methyl 2 227.0 141.0 7.39 MCPB 1

396.0 181.0 7.32 Tribenuron methyl 2 229.0 143.0 7.39 MCPB 2

3151 126.8 9.12 Triclocarban 1 213.0 141.0 5.25 MCPP 1

3151 929 9.12 Triclocarban 2 215.0 143.0 5.25 MCPP 2

493.0 264.0 8.26 Triflusulfuron methyl 1 179.0 1199 3.66 Mono-Methyl Terephthalate 1
493.0 96.0 8.26 Triflusulfuron methyl 2 179.0 759  3.66 Mono-Methyl Terephthalate 2
291.1 230.1 3.46 Trimethoprim 1 229.1 169.0 6.88 Naproxen 1

291.1 1231 3.46 Trimethoprim 2 229.1 1411 6.88 Naproxen 2

436.2 2069 7.19 Valsartan 1 287.0 350 9.22 Triclosan 1

436.2 2350 7.19 Valsartan 2 289.0 350 922 Triclosan 2
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M2, 27T EMVLE M. EERFIEIM M,
XX & 3 € 53 r E=EMR  RSD%
1,7-“FHEREXR 1,7 Dimethylxanthine 0.001-10 0.99759 0.001 12
2-4-EFXEE)2-FERE 2-(4-Chlorophenoxy)-2-Methylpropionic Acid 0.05-10 0.99507 0.05 9.0
JEREL 2,3,5 Trimethacarb 0.005-5 0.99576 0.005 5.4
2,45-=RFKETH 2,4,5-T 0.01-10 0.99776 0.01 9.7
2,4,5- AR 2,4,5-TP 0.005-10 0.99694 0.005 24
2,4-—SFKELH 2,4-D 0.005-50 0.99551 0.005 4.7
4- (24-—FXKE) - T 2,4-DB 0.005-100 0.99544 0.005 5.2
2,4-HAR 2,4-DP 0.005-100 0.99627 0.005 35
P 2,6 Dichlorbenzamid 0.01-10 0.99465 0.01 42
2,6-— AT E 3T R ER(BHT) 2,6-Di-tert-butyl-4-methylphenol 0.05-100 0.99378 0.05 8.4
FEENERER X PFEEAER 2-ZECE  2-Ethylhexyl 4-Methoxycinnamate 0.1-10 0.99395 0.1 5.2
3-FH T 3 Hydroxycarbofuran 0.001-1 0.99414 0.001 29
4-Z@LTER 4 Epioxytetracycline 0.1-10 0.99443 0.1 9.7
4-Z[ENIRE 4 Epitetracycline 0.1-10 0.99642 0.1 26
4-Z B R R B LM 4-Acetylaminoantipyrine 1-100 0.99155 1 2.1
N-Z B B Acetaminophen 0.01-10 0.99336 0.01 10.1
% K (kK 5R) Aldicarb 0.005-5 0.99289 0.005 2.8
o] e Alprazolam 0.01-10 0.9985 0.01 36
ET % Ametryn 0.001-10 0.99556 0.001 6.4
SR Aminophenazone 0.001-1 0.9953 0.001 6.3
a5HT Amlodipine 0.1-10 0.99648 0.1 6.3
o] B 7 A Amoxicillin 0.5-100 0.99713 0.5 8.4
FFXEEER (REEAK) Ampicillin +H 0.01-100 0.99163 0.01 6.5
RELEERA Anhydroerythromycin A 0.5-100 0.99339 0.5 58
Bl B & IR Atenolol 0.001-1 0.99483 0.001 3.7
2- B E I FRLE Atrazin 2 hydroxy 0.005-1 0.99625 0.005 9.4
8% (BRABR) Azithromycin 0.005-1 0.99195 0.005 0.1
e Bendiocarb 0.01-100 0.99276 0.01 4.6
fEfthig R Betaxolol 0.005-1 0.99509 0.005 46
FH 4% Bezafibrate 0.005-100 0.99625 0.005 8.7
EERER Bisoprolol 0.01-10 0.99727 0.01 3.9
TEREE AR Boscalid 0.01-10 0.99994 0.01 3.9
BREE Bromacil 0.01-1 0.99193 0.01 1.2
DinmEE Caffeine 0.01-10 0.99815 0.01 5.6
*EZ, FES Carbadox 0.05-5 0.99329 0.05 8.4
KOmE Carbamazepine 0.001-1 0.99352 0.001 6.6
E T Carbanolate 0.005-100 0.99419 0.005 6.6
R Carbaryl 0.01-10 0.99764 0.01 2.5
WL AR Carbetamide 0.005-1 0.99299 0.005 8.0
LB R Cefadroxil 0.05-10 0.99523 0.05 4.1
LaHmEE Cefamandole lithium 0.1-100 0.99589 0.1 9.2
B3 luny Cefapirin 0.01-10 0.99732 0.01 42
SLyamemk Cefazolin 0.01-10 0.99716 0.01 15
S fafth 5 AE Cefetamet pivoxyl 0.001-10 0.99724 0.001 0.9
S fanEfs Cefotaxime 0.01-10 0.99602 0.01 42
maEE Cephalexin 0.01-10 0.99203 0.01 8.2
SLfiE Cephradine 0.05-10 0.99437 0.05 6.5
REERESEY Chloridazon-Methyl-Despheny! 0.1-100 0.99675 0.1 4.6
ThERE Chloroxuron 0.001-5 0.99771 0.001 2.4
28F Chlortetracycline 0.01-50 0.99592 0.01 538
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M2 247 AR E. ERRAEIM M, (4R)
XX & 3 €1 53 r EEMR  RSD%
GFEE Chlortoluron 0.001-1 0.99242 0.001 10.0
FBRRBR, FRRKE T Cimetidine 0.001-10 0.99474 0.001 5.9
miEbE Cinoxacin 0.005-1 0.9931 0.005 7.6
E7 NP Ciprofloxacin 0.05-10 0.9908 0.05 8.6
FLUEH (RUBR) Clarithromycin 0.01-10 0.99441 0.01 3.7
TS Clenbuterol 0.001-1 0.99172 0.001 14
HEZ Climbazole 0.001-10 0.99605 0.001 7.2
TR Clinafloxacin 0.005-100 0.99515 0.005 0.8
TMEE Clindamycin 0.001-1 0.99027 0.001 9.1
SRETR ¥ Clonazepam 0.001-10 0.99846 0.001 32
whE, Bk Clothianidin 0.05-10 0.99177 0.05 48
PAEER Cloxacillin+CH30H 0.01-100 0.99581 0.01 3.0
BkE Codeine 0.01-10 0.99176 0.01 8.1
o] YA Cortisone 0.05-10 0.99873 0.05 3.1
T Cotinine 0.001-10 0.99273 0.001 19
2R TEEA4NREE 6-FHRE =K Cybutryn 0.001-1 0.99839 0.001 9.4
7N LY Cyproconazol 0.001-10 0.99965 0.001 13
ERicE S Dehydronifedipine 0.005-0.5 0.99543 0.005 23
3-EZBRE L AES Desacetylcefotaxime 0.05-10 0.9987 0.05 31
FREBRZEZHKE Desethyl atrazin 2 hydroxy 0.05-10 0.99202 0.05 7.9
HREBRZEHERE Desethyl desisopropyl atrazin 1-10 0.99423 1 47
FLEBZE Desethylatrazin 0.01-10 0.99358 0.01 2.4
KXZEIRT G & Desethylsebuthylazin 0.001-10 0.99569 0.001 0.6
BTEBRZE Desethylterbutylazine 0.001-10 0.99404 0.001 6.9
HFREHFAE Desisopropyl atrazin 0.01-10 0.99647 0.01 2.1
1-3.4- 8K E)-3-FEMR (XFEFRAE ) Desmethyl Isoproturon 0.01-10 0.99422 0.01 73
AHEIDF Dextromethorphan 0.01-5 0.99603 0.01 6.8
TR Diatrizoic Acid 0.01-10 0.99719 0.01 76
¥, 2E Diazepam 0.001-5 0.99694 0.001 3.1
W Diclofenac Acid 0.05-100 0.99205 0.05 1.6
W Dicloxacillin 0.01-100 0.99644 0.01 10.1
WEibE Difloxacin 0.01-10 0.99458 0.01 6.1
SR ESH T Digoxigenin 0.05-5 0.99407 0.05 2.6
e Digoxin+H 0.5-100 0.99359 0.5 10.8
b R Diltiazem 0.005-5 0.99314 0.005 6.7
[fe)ir Dimoxystrobin 0.005-1 0.99468 0.005 2.6
KIGHIIA Diphenhydramine 0.005-1 0.9963 0.005 52
ZRAEW Diprophylline 0.01-10 0.99849 0.01 3.1
ZEF Doxepin 0.005-1 0.99775 0.005 47
BAOBR Doxycycline 0.01-10 0.99383 0.01 1.9
KiEDE Enoxacin 0.05-10 0.99654 0.05 42
BimibE Enrofloxacin 0.001-10 0.99264 0.001 9.4
FIRML Epoxyconazol 0.001-10 0.99988 0.001 3.7
AR Erythromycin 0.001-10 0.99113 0.001 6.1
BKLOER Erythromycin H20 0.01-50 0.99431 0.01 10.5
I —EE; 17 B - MBS Estradiol 0.01-10 0.99946 0.01 75
1 B Estronel 0.5-100 0.99587 0.5 8.1
R ES Ethinylestradiol 0.1-100 0.99628 0.1 52
Rk EE Ethofumesat 0.05-10 0.99941 0.05 3.2
T Fenobucarb 0.01-5 0.9946 0.01 8.2
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MR2. 247FML SR . EERMER M, (4L)
XX & 3 € 53 r EEMR RSD%
KEE Fenoxycarb 0.05-10 0.99266 0.05 7.6
JFERE Fenuron 0.1-10 0.99576 0.1 1.7
FUERL Fluazinam 0.001-0.1 0.99401 0.001 2.2
FURME Fluconazole 0.001-10 0.99801 0.001 15
FUEERR Flufenacet 0.001-10 0.99968 0.001 8.3
SR Flumequin 0.001-10 0.99589 0.001 25
BT Fluoxetine 0.01-100 0.99767 0.01 7.7
FUREME Flusilazol 0.001-10 0.99479 0.001 6.8
wERT Formoterol 0.001-10 0.99484 0.001 6.8
HEBF Gemfibrozil 0.005-100 0.99697 0.005 8.4
li:E BN Glibenclamide 0.001-10 0.99903 0.001 4.0
&I Gliclazide 0.005-1 0.99603 0.005 85
Li:slEJ Glimepiride 0.001-10 0.99186 0.001 9.6
18510 Glipizide 0.001-10 0.99983 0.001 14
R A= SEVN Hydrocortisone 0.05-10 0.99357 0.05 11.0
Kby Ibuprofen 0.01-100 0.99582 0.01 79
AR Imipramine 0.005-1 0.9967 0.005 75
AR RS lodosulfuron methyl 0.001-10 0.99529 0.001 74
MELR lomeprol 0.005-100 0.99512 0.005 9.2
W 5 AR lopromide 0.05-100 0.99468 0.05 6.1
JE b8 Irbesartan 0.001-1 0.99756 0.001 2.4
FRE Isoprocarb 0.05-10 0.99556 0.05 6.6
FAE Isoproturon 0.001-1 0.9942 0.001 6.6
et Kresoxim methyl 0.01-10 0.99499 0.01 6.8
R ELIR R, £ R 22 R Levonorgestrel 0.05-10 0.99767 0.05 9.9
L ESYS Lidocaine 0.005-1 0.99208 0.005 74
MITBR (EER) Lincomycin 0.001-10 0.9984 0.001 8.4
FIAHE Linuron 0.001-10 0.99608 0.001 9.6
EEDE,BXIHE Lomefloxacin 0.01-10 0.9921 0.01 8.8
SEELBERE. Zhm¥ Lorazepam 0.01-10 0.99929 0.01 5.7
7&biB Losartan 0.001-1 0.99514 0.001 2.5
2-REASFE R MCPA 0.005-100 0.99854 0.005 5.6
4- (2-RE4EXEE) TR MCPB 0.01-10 0.99708 0.01 6.5
2- (2-FE4-SXEE ) -FRR MCPP 0.005-100 0.99839 0.005 10.3
REHGE (B F2E) Medroxyprogesterone 17 acetate 0.01-10 0.99745 0.01 6.1
A 3th 22 ) Megestrol 0.01-10 0.99517 0.01 36
KRB (FRE) Mercaptodimethur 0.001-100 0.99279 0.001 59
AER Metalaxyl 0.001-1 0.99735 0.001 2.0
AR s Methabenzthiazuron 0.001-1 0.99677 0.001 10.6
REZE Methomyl 0.01-0.5 0.99444 0.01 0.1
REEH Methomyl oxime 0.01-50 0.99763 0.01 10.8
2 Methyltestosterone 0.001-10 0.99796 0.001 6.5
RARE Metobromuron 0.01-10 0.99664 0.01 53
& K, Metocarb 0.005-10 0.99583 0.005 2.7
EFER Metoprolol 0.01-10 0.99503 0.01 6.0
FARE Metsulfuron methyl 0.001-10 0.99821 0.001 42
D Mevinphos 0.01-10 0.99397 0.01 5.9
FEOJ I (TR RME) Miconazole 0.001-0.5 0.99394 0.001 10.1
BRMAME Midazolam 0.001-1 0.99622 0.001 8.4
FEE Monolinuron 0.01-1 0.99483 0.01 3.9
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MR2. 247FML BRI . EERMER M, (4L)
XX & 3 €1 53 r E=EMR  RSD%
IR R R Mono-Methyl Terephthalate 0.01-100 0.99817 0.01 1.3
IR R R Mono-Methyl Terephthalate 0.05-10 0.99862 0.05 32
e Tk e FR IR e N-Acetyl Sulfamethoxazole 0.01-10 0.99518 0.01 1.6
% &R Nadolol 0.005-0.5 0.99212 0.005 8.6
FEREEM Nafcillin 0.01-100 0.99428 0.01 45
i Nalidixic acid 0.001-1 0.99472 0.001 2.6
S Naproxen 0.005-10 0.99545 0.005 0.1
b Nitrazepam 0.001-10 0.99989 0.001 26
JRIEER Norethindrone 0.01-10 0.99793 0.01 9.7
ERIDE Norfloxacin 0.1-10 0.99273 0.1 43
2 EE Norgestimate 0.5-10 0.99796 0.5 0.7
SEE Ofloxacin 0.001-10 0.99441 0.001 7.1
B R Oleandomycin 0.005-10 0.99421 0.005 55
RBitib 82 Orbifloxacin 0.01-10 0.99403 0.01 77
RELZHK Ormetoprim 0.005-0.5 0.99116 0.005 12
ESToN Oxacillin +H 0.001-10 0.99517 0.001 8.1
LR TipE S Oxazepam 0.001-10 0.99743 0.001 32
SEIERR (BRFIER) Oxolinic acid 0.001-1 0.99691 0.001 2.1
WERTER) Oxytetracycline 0.01-10 0.99411 0.01 2.4
TE= Oxytetracycline 0.005-50 0.99272 0.005 3.9
ERDE Pefloxacin 0.05-10 0.99404 0.05 5.5
BRAMKG (BEER) Penicillin G +CH30H 0.005-100 0.99286 0.005 0.6
FERESERFERY) Penicillin V+CH30H 0.001-100 0.99468 0.001 9.7
FEAET Phenacetin 0.01-1 0.99566 0.01 7.1
LR Phenazone 0.001-1 0.9951 0.001 9.4
MET, FHE Phenmedipham 0.001-5 0.99568 0.001 7.1
RARE Phosalon 0.001-10 0.9917 0.001 0.3
SERR B Phoxim 0.001-10 0.99685 0.001 5.8
TE S E B Picoxystrobin 0.005-10 0.99721 0.005 9.3
SRIBAN (BRSO A9 ) Prednisone 0.05-10 0.99729 0.05 9.5
bR 5 %2 Prochloraz 0.05-10 0.99593 0.05 0.7
ThREL Promecarb 0.005-5 0.99503 0.005 0.6
FPEL; Prometryn 0.001-1 0.99434 0.001 0.1
FBER Propamocarb 0.001-1 0.99618 0.001 17
KGR FE Propazin 2 hydroxy 0.001-10 0.99861 0.001 8.1
TRREL Propoxur 0.05-10 0.99458 0.05 0.9
FARELEM Propyphenazone 0.01-10 0.99515 0.01 0.3
R-10,11- "8 £-10,11- —SF B EFE Eszzrahn;z'gg‘%gydro'o"D‘hydrow 0.01-1 0.9955 0.01 27
ERET (FREKAN) Ranitidine 0.01-1 0.99702 0.01 3.0
HIRFIZ= Repaglinde 0.01-10 0.99483 0.01 1.8
TUBEZ Roxithromycin 0.01-10 0.99655 0.01 32
T R Salbutamol 0.001-1 0.99354 0.001 6.2
hiiyh B Sarafloxacin 0.01-10 0.99547 0.01 3.9
AT Sebutylazin 0.001-10 0.99583 0.001 23
b ARE Sildenafil 0.005-10 0.99293 0.005 8.6
RhE IR Sotalol 0.001-1 0.99315 0.001 76
SELE Sparfloxacin 0.01-10 0.9926 0.01 53
LESINES):r Spiroxamine 0.01-10 0.99375 0.01 2.7
R Sulfabenzamide 0.001-10 0.99619 0.001 9.8
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MR2. 247FML BRI L. EERMER M, (42)
XX E HEXE >33 r EEMR  RSD%
LSRR Sulfachloropyridazine 0.01-10 0.99968 0.01 6.3
TEPRVENE (A PRMAIR) Sulfadiazine 0.01-10 0.99513 0.01 5.0
TRk E) — R IBE Sulfadimethoxine 0.001-10 0.99555 0.001 1.7
BB R EEIE (B EF) Sulfadoxine 0.005-1 0.994 0.005 8.4
R EmE Sulfamerazine 0.01-1 0.99747 0.01 6.5
TR F (B Sulfamethazine 0.001-5 0.99523 0.001 4.4
TR R Sulfamethizole 0.01-10 0.99617 0.01 0.2
TR R S Sulfamethoxazole 0.005-0.5 0.99217 0.005 0.7
TR R S MR Sulfamethoxypyridazine 0.01-1 0.99557 0.01 42
AR Sulfanilamide 0.05-10 0.99841 0.05 43
ERRA M Sulfaphenazole 0.01-1 0.99689 0.01 8.9
HEREILE Sulfapyridine 0.01-1 0.99684 0.01 8.8
Tk I SR Sulfaquinoxaline 0.001-10 0.99461 0.001 8.9
TERRIERE Sulfathiazole 0.01-1 0.99871 0.01 95
TR R R (BRAR ) Sulfisoxazole 0.001-10 0.99726 0.001 0.4
T RR B L Sulphacetamide 0.05-10 0.99452 0.05 6.5
GO Sulpiride 0.005-1 0.99508 0.005 5.3
Nt s A% Tebufenpyrad 0.01-10 0.99051 0.01 46
kb8 Telmisartan 0.005-0.5 0.99459 0.005 9.0
Bom Temazepam 0.01-10 0.99491 0.01 5.6
FTB Terbumeton 0.001-5 0.9944 0.001 5.8
BT E-RE Terbuthylazin 2 hydroxy 0.001-10 0.99749 0.001 0.6
BTEMZE2RE Terbuthylazin desethyl 2 hydroxy 0.001-10 0.99908 0.001 14
BTES Terbutryn 0.001-5 0.99579 0.001 1.2
HET Terbutylazin 0.001-10 0.99537 0.001 74
E-SW Testosterone 0.001-10 0.9981 0.001 2.0
RERENLER (AREM) Testosterone propionate 0.01-1 0.99964 0.01 0.7
MIRE Tetracycline 0.05-10 0.99503 0.05 7.0
MIRE Tetracycline 0.01-50 0.99424 0.01 5.7
MR DRI (T 3R ) Thiabendazole 0.001-5 0.9941 0.001 6.4
FA B My s Thifensulfuron methyl 0.01-10 0.99554 0.01 13
BREE Tilmicosin 0.01-1 0.99394 0.01 1.7
IR T iR Tolbutamide 0.01-10 0.99424 0.01 3.7
L E R Topramezone 0.05-10 0.99672 0.05 6.9
B, B-EEI N, 2= IGER Trenbolone 0.01-10 0.9976 0.01 52
EE Triamiphos 0.001-10 0.9956 0.001 5.0
=M Triazolam 0.001-10 0.99309 0.001 1.6
KERE Tribenuron methy! 0.001-10 0.99606 0.001 6.6
FKEE Tribenuron methyl 0.005-1 0.99287 0.005 6.2
=SFBE (=Z8F) Triclocarban 0.01-10 0.9984 0.01 59
=5% Triclosan 0.05-100 0.99873 0.05 0.3
FALHERE Triflusulfuron methyl 0.001-10 0.99934 0.001 8.8
A5 R EIE Trimethoprim 0.001-1 0.99656 0.001 1.8
ai7bi8 Valsartan 0.01-5 0.99653 0.01 8.4
B#EHREERSL Virginiamycin S 0.005-100 0.99684 0.005 6.0
HEHEREBZE ML Virginiamycins M 0.005-1 0.99243 0.005 3.1
H£i5L Warfarin 0.001-1 0.99619 0.001 9.4
LSz Zolpidem 0.005-1 0.99624 0.005 32
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R RINET LB SWATHEIE R R EIB 12 5 %
AT R — R RN EI IS, AREE
200 HANERRKERBELEYHN— RN _RRERER.

RUO-MKT-02-9447-ZH-A

—_— Marging Unace
o " % Diffarerce %D
ged Talgransg &80
| (| S| ey B

| Ga——

[ES. SCIEX OS B 445 R 512 Fion ratio 5 R & 7R~

MEEWN—RRERE, REBNE, BNZEFEE, =
BESHEELENINEREAENESR, RHEHRE
SANTE/11945/2015K B IF & #x & H 5 Fion ratio AIFI E 4R
B, TUEEFBRX EN—$HENRENEEEEST, AKX
Re7 IEIENEE, DEANYHFM S,
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drinking water

BF, KON, e, XKE, BWILE

SCIEXH F
SCIEX China

Key Words : Bisphenol A, Drinking Water

51

WERA ( Bisphenol A, EEEBPA) , BT W FAk
ARBIHREEE. NEMEE. BEWESS N FHRNER
BR, TZNATHREBHNEREH, UREE. 2L
PRMT RS, HREAANMADRRONE KL E
Y (ERNEENEB. WEFMNESE ) BEOUERER
1R, AIEREMNFELEFLILEHER. SN
PMKIBEEE. ATUWMANT ZNH, BEXZERE,
SRR A FRAK . HTKEZERAKFEENEAR
B, WHANKETLEMARAKREFEHN—IEE
)@, IFTGB 5749-2006, UK 20227F38 &M AIGB 5749-
2022h% CHESERAKBAERRAE) , FEREAERIRAK
LRSI, R{E0.01mg/L. AXSRASERAKR
ERNFE (FERZEFS ) GB/T 5750.8-74.14 JF X AK
WERATRBENE R, BT BEREAGRAEERESL
BORTALIE 77 R 7E RO ER 2K il T R BN E T35
FNHEENEA. WEB. WEFHMBINEFEEBER
DT a-FEEFA-EEE,

FXRFEERFUTHA:

1. AAXRBETILE K TR, #HEGB/T 5750.81FK

RUO-MKT-02-15236-ZH-A

Huan Yu, Zhang Xiaogang, Yang Zong, Liu Bingjie, Guo Lihai

A TRIR A KR ERAZE A 5 i T I 55 BB E /YT E

Determination of bisphenol A endocrine disruptors residues in

BTN ERAZL R4 TR EE K

2. AR ERS. REMHE. =BEREAM.5. 5.
50 ug/L=NRE, SNAMREESEKR, FHEKR
7E85%-120% 8], BN HRERZE/NT10%.

aPiEe
K1 LAEMER
P ZFR EXEWR CASS i
WA Bisphenol A 80-05-7 CysH160,
WEB Bisphenol B 77-40-7 CiH150,
WEF 4,4'-methylene bisphenol 620-92-8 Cy3H,,0,
4-TEFR 4-Nonylphenol 104-40-5 CysH,0
4-FEE 4-Octylphenol 1806-26-4 C.H,,0
4-FEE-D, 4-n-Nonylphenol-D 358730-95-7  C,;DsH,s0
Pl =
LI AR5y

3.1{XEF. WG
3.1.1 FEUR/EE
AEFR EHEEEREEEE B (Agela MULTI-SPE M08);

B RGE1L (Agela Cleanert V96)o

70 Fi5 LM 4> 4T B A L&




3.1.2 EFI R

EtHZEE4E: Cleanert PEP-2, 200 mg/6mL, P/N:
PE2006-2;

SKEEAK. REHASER, KA,

3.1.3 Hf

K fE AT AR, &
3.1.4 tREM

WERA. WEAB. WEIF. 4-FEE. 4-TEM. 4-TH
B3-Dy (100 mg/L)FRAEBRIMNE, #E5E-18 CTR7F;

WERA. WEAB. NWERF. 4-FEE. 4-TER. 4-TH
B -D, A BRI (1 mg/L) R R M AL, BEts CRTF;

WERA. WEAB. WERF. 4-FEE. 4-TEM. 4-TE
B-Ds T 7R 7 (100 pg/L) BN FELEL o

3.2 BB b BB T %
B PEP-2EFEEEEAT(E FRTACR A 5 mL FREE. 10 mL
IKSELL;

B BEBKHEL100 mL, SIAS50 pL R E 4100 pg/
L4-EE®B-D,AIRTIER, BS, WIRHEKFIREN
0.050 pg/L, 7K#EIMEY 5 mL/min & EiBiT B ZER A,

T ARSEWR2 min, EEBZEBAETE;

SEBE: P15 mL FREESY 3 RERE, MEER TR TR
HI7E 15%/3s 24

SRS . R AESO CRAESWEERET, BA
50%FEAREREL mLo
3.3 (WS S 1F
331 BIEEMHF

@I Kinetex EVO €18 (2.1 x 100mm, 1.7 Um,

100A ) ; P/N:00D-4726-AN
SRENAEANE: 0.01%FKIKAR;
ENMEBHE: FRER;

RUO-MKT-02-15236-ZH-A

R O&: 0.3mL/min;
= iB: 40°C;
MERFILR2:

T2 BN

B [ (min) i (mL/min) A (%) B (%)
0 0.3 60 40
1.0 0.3 60 40
4.0 0.3 5 95
7.5 0.3 5 95
7.6 0.3 60 40
9.5 0.3 60 40
3.3.2 RIESMHF
ETRAED, BHMEETR (ES-)
HiEAR: EREENAEFER (MRM)

MEEETEE: -4500V BFERE: 500°C
e (GS1) @ 50psi HBIANIAS (GS2) : 50 psi
SHA (CUR) : 30psi WIES (CAD)

HEBRGFNBREMREE, S (8FENIR)
s ey EEERE (DP) MAHESRE ( CE) 551y
Ju§%ﬁw,ﬁazﬂm%%

R3.UEMEN. EEBETHRESNSE

tam Q1 Q3 DP/V CE/V
227 212* 90 24

BPA
227 133 -90 -31
BPB 241 212* -83 24
199 93* -90 28

BPF
199 105 -90 28
40P 205 106* -70 24
4-NP 219.2 106.1* -90 24
4-NP-D; 223.1 110 -110 27

1 R3ER 7 HEERBTF

7E2: WEB. 4-NPHI14-OPEBR B —IIMRM
3¥3: 4-NP-DAMABARAIR, BER2E—IMERKEL, HEBEFH
[M-DJ-
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3.4 £ RGitip
3.4.1%M5EH

D HIREUBPA. BPB. BPF. 4-OP. 4-NPRIFRAET{EA
WIEE, FA0%FERRHRE, EHAIREHN0.1 ug/L.
0.5 Hg/L. 1 pg/L. 5pg/L. 10 pug/L. 50 pg/L ( HFRFR
4-NP-D,/RE A5 pg/L ) HIRIREM TIER®R, RAEMEKL
NE 1. HBEEMRFR20.909M%L MBI, Wiks
( WERE K AIMFEEE, 4-NP. 4-OPLU4-NP-D A HNARE

%)O

;4. inEdh L

L& AR HXRE
BPA Y=8948.78958X+1285.67803 0.99964
BPB Y=14923.66589%+351.00256 0.99956
BPF ¥=3595.76330X+323.85210 0.99918
4-NP ¥=0.17843X+0.00865 0.99945
4-0P ¥=0.22237+0.00572 0.99938

1. R (0.1 pg/L~50 pg/L )

342TTERBRESERE

GB 5749-2022 { A SEIR K BARRA Y X WEPALY
FREERANE#10.01 mg/L, AEEHHEFEH0.5. 5.
50 pg/L=MBERTINRNE, SHFMREFLTUES
R, WHEKNEEBRELR, AXRTE, WHASHKE

RUO-MKT-02-15236-ZH-A

5. INARE L LI 25

Highntz  FHRMER

ey REEng/L pg/L EWE%  RSD%
0.5 0.50 100.7% 8.2%

BPA 5 4.94 98.8% 2.7%
50 48.26 96.5% 2.7%

0.5 0.45 90.5% 8.2%

BPB 5 4.59 91.8% 5.5%
50 45.94 91.9% 3.1%

0.5 0.44 87.8% 9.6%

BPF 5 475 95.0% 7.3%
50 47.73 95.5% 4.0%

0.5 0.58 115.7% 4.6%

4-0P 5 5.90 118.0% 2.8%
50 58.36 116.7% 1.3%

0.5 0.49 98.7% 6.5%

4-NP 5 5.00 100.1% 2.8%
50 50.70 101.4% 2.4%

AR E B R 7E85%~120% 2 W, HHMIRERZE
RSD/NF10%; EAIEMN#R4-NP-D,EILFEE; LR EIEE
LE3/4,

3.43 118

RIEFNEA. WEB. WAF=MLAMEEXH
SMrAEERRREMRE, HRAEFEER, 4T
. 4-EEMEEEMZEMFERKERKESEN, I
EENSPEP2E G EE, EEARNGEE—EREL, TE
I ATRPR IR AR, U4-NP-D, I NARSEITRIEE

=

EHo

Ao, WMEBRUEYAERRREE LRI MR, X
WERPEBERTRSIN, SHERDTERENSFERH
ZH. IRFaFRE. AXREFZ=H. IB=AHR
el (NE2) , FMIEATFEERTREHN.
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N
NP-D4/5.460

.
E2. ZRE=HEAXICRIEE
- - Pop/szs

BPB 174305 I

Bisphenol A-14.036 |
l 1

‘

/\ | ‘ ‘

\

3. MR EXICEIEE

&k

AXEIT GB/T 5750.8-74.14 FE X K WHHAZ R
BERHEEE-RIEENNE. £/H MULTI-SPE M08 Xk
R EFE AR BB Cleanert PEP-2EFHZEBUNEST
KE#HTRUNES, REGCIEREKRIEENERNIRER
Mo RIS P M RIFR20.999, FITHRE, RIKEHERE
REDH A, WEHA. WEHF. 4-TEB, 0.005pg/L; NE
B. 4-3F &M, 0.001 pg/Lo FUEW=KFRINE KR
85%-~120%= (8], RSDIEII/NTF10%, RETEHEIRERNTT
EEX,

RUO-MKT-02-15236-ZH-A

st | U P ol e e 18 S ] R P Y T W ol i 12
A pan, Tl e i 11

'. “ |

s i 1 o A, S i MU (T bt L THL S 4, i
o 1 Uk gt 114105, 1% L1 i v T e PR L
: .
a
|
o
|
r
e . = A e
|- =
e | =
= | =
s | | -]
| | oy
.

[El4. BPA/BPB/BPF/4-OP/4-NP/4-NP-D f2 B &2 1 [
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RERIESRRREENESRAmMRBPRREESRREZ
W5 Bt

Determination of Alkylphenol Ethoxylates in Textile and

Coatings by LC-MSMS Method
WAL, I, AN, JAE, BE

Guo Linlin, Sun Xiaojie, Liu Bingjie, Guo Lihai

L SCIEX [ ; ° L A&/ 3R E LRI E

Key Words: Textile; Coatings; Alkylphenol
ethoxylates; Surfactant

1. B
IREMBRZEEH (APEOs ) R—XEBFXR@E
EMF, HRUTEMBEZEEB ( NPEOs ) FER

&, AhBTE0980%-85%, HAXAFEMBERZ G
(OPEOs ) , #91515%IX o APEOSEYZ> F 454 R & A &
BERRKERAMGAKER, Ak, EERENWUAL. 8
. PEMRERER. K. X5, BESER, AR
ATHEMERRE. MREARARSSS, TZNATE
QTN MAERRIE =R, APEOsEVIEREIR, KRR
FEEERLZEE (E0) MAPEPHIRER (AP) , H
SHEHZETERLESY, SENEBEREER, BEA
FEFHHEM W, EX EHERR FIBE, FoEE
MERTHRR, EURENVNAGRER, BEE
K, WRAREHE,

WB NN FRAER TR S ALCALC-MSTT R, &
REE. AHHEFEREIIZRT, Alt, Ex—FF
il R R MG R R P APEOsTR B B HILC-MS/MS 3%, B
FTHEENEN.

RUO-MKT-02-12869-ZH-A

ARICRET LC-MS/MSTRIE T L4 ANk M) B
FEEBJOPEOSFINPEOs, KAEZ RN EM ( MRM ) YRR,
WET FENE MR, BIRRMBEE, Fa5Ho5e
FHLRFTT Mo

FERMB IS

ZREEMEREE: AEEFER, REES, &
BES, ZUNE;

RESEE: I, TONERFERBELE
Bt (OPEOs ) FIEEEIB A LGB ( NPEOs ) RI30FIRI R
WEERHEMTES;

EYEMEM ML =N RERETHSH RIS
FEARB AU E H84-112%, RSDFL.3-4.3%SEE K.

2, LRES
2. 1% dm T b EE
2.1. 18R A9RT AN IE

HEUERN.0g, ETsomL IZRREMRT, AFEE
REZE, BRAEREREEF DR, ZELHTER
30min, XFEA0.22 umIBEEIT IR, FLEVNED,

T4 FiS 4> 4T R R S




21297 B AL 3R 2. WAWBTHSH
BU5-10 ghffm, B#E0.5cmx0.5 cmIX TR, B EW goe —a- HEHA o 5B il
. N el
I, AHHRLO gT60 mUELRLIBIA, MA20 mLF B (msec ) RE REE
N . e s . opapo 3122 1835 8 OP2EO-1 60 17
fig, 65 CHEBAEZE30 min; BEBURZZES0 mIAEMRF, 3122 113.3 8 OP2EO-2 60 25
R RTERB A AEH20. 10 mLFPEFD BIZFEE2K, OP3EO 356 221.3 8 OP3EO-1 60 18
e - b 356 165.5 8 OP3EO-2 60 25
ERREHZESo mLBAERF, B, BAL mLERER 2005 3834 . oPaEOL 80 15
190.22 ymIEEE, FLEAUED, OP4EO o5 2712 8 OP4E0-2 80 21
opseo 445 4276 8 OPSEO-1 80 16
N 4445 3153 8 OP5E0-2 80 24
2.27 )i
BARTA opero 886 47LS 8 OPGEO-1 100 20
NN 4886 3592 8 OPGEO-2 100 24
154t : Phenomenex C18,2.6 Um, 2.1 mm X 100 mm
Bt enomenex C18,2.6 um, 00 OPTED 532.5 515.4 8 OP7EO-1 120 21
SR A, K ( Smmol/LZ ELE 5325  133.1 8 OPTEO-2 120 30
RAE: A: KE i; Efik) opgro  ST64 5595 8 OPSEO-1 120 23
B: FEE:ZMEFAE=1:1:1 5764 4473 8 OPSEO-2 120 27
. oporo 6206 6035 8 OP9EO-1 120 24
S : 0.6mL/min 6206 2772 8 OP9EO-2 120 34
e oploEo 645 6475 8 OP10EO-1 120 27
HHE: 240 6645 2772 8 OP10EO-2 120 37
_ 7084 6915 8 OP11EO-1 120 27
BRI WER1PT OPLEO 2nes 2772 8 OP11EO-2 120 39
7526 7356 8 OP12E0-1 120 27
AR G OP12EO
R BABERE 7526 2772 8 OP12E0-2 120 38
Tmegemin A% 5% opLEo 1964 7796 8 OP13EO-1 100 29
7964 2772 8 OP13E0-2 100 42
0.00 80 20 oplago 3406 8236 8 OP14EO-1 120 30
0,30 % " 840.6 2772 8 OP14E0-2 120 42
: opiseo 3845 8676 8 OP15E0-1 100 31
1.00 5 95 8845 2772 8 OP15E0-2 100 44
.00 5 o5 oplero 987 9117 8 OP16EO-1 80 35
: 9287 2772 8 OP16EO-2 80 44
4.10 80 20 Npopo 3263 183 8 NP2EO-1 48 15
700 20 20 3263 1273 8 NP2EO-2 48 18
\pago 3703 3533 8 NP3EO-1 60 12
3703 2271 8 NP3EO-2 60 19
4144 3974 8 NP4EO-1 60 15
i i s
2.3F &% NPAEO 4144 2711 8 NP4EO2 60 22
458.4 4415 8 NP5EO-1 100 20
H T, FEER = H NP5EO
HiFEARN . MRMREERR, EBFHAHE 4584 3153 8 NPSEO 100 23
HTE. ESIE pego 9024 4855 8 NP6EO-1 100 21
: 502.4 3593 8 NP6EO-2 100 27
BEESE. \prEo 5464 5295 8 NP7EO-1 80 23
546.4  291.2 8 NP7EO-2 80 33
ISERJ%: 5500 V TR E TEM: 550°C npgeo %05 5735 8 NPGEO-1 80 25
590.5  291.2 8 NPSEO-2 80 35
f— f— . 2 f— .
S S CUR: 30 psi WES CAD: Medium Npopo  B344 6175 8 NP9EO-1 120 27
6344 2912 8 NP9EO-2 120 37
E1L= GS1:55 psi 1B GS2: 60 psi
=it 1oop L :oUp NPloEo 6784 6615 8 NP10OEO-1 100 27
T 6784 2912 8 NP10EO-2 100 38
RUO-MKT-02-12869-ZH-A
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R2.UEVETHSH ()

et i 3= x5 RiE
ID =
4 BRT FAY ( msec ) BE #EE
722.4 705.5 8 NP11EO-1 100 29
NP11EO
722.4 291.2 8 NP11EO-2 100 40
766.4 335.3 8 NP12EO-1 70 36
NP12EO
766.4 291.4 8 NP12EO-2 70 40
810.6 793.5 8 NP13EO-1 45 32
NP13EO
810.6 291.4 8 NP13EO-2 45 46
NP14EO 854.7 837.6 8 NP14EO-1 50 33
854.7 291.3 8 NP14EO-2 50 46
N 1.4 NP15EO-1 4
NP15EO 898 88 8 5EO 0 33
898.7 291.3 8 NP15EO-2 40 50
42, . -
NP16EO 942.6 925.6 8 NP16EO-1 30 36
942.6 291.2 8 NP16EO-2 30 49

St fom 2020123 CAL (s 245,401 311 90 fom 19 PR

s 56

- s
wa ;
s
. me e
wn
“n
ws o

wifh we e

e f ! s
4 h I It

r - B m w0 W

R I

E1. OPEOsHI— R LI E L

3. 5R5tig
3.1 EBEAOWE
311 —REEEHOHRE

OPEOSFINPEOsE FAIE B F1E30, 7EQ1 MSHIEERT,
FEM [MNH, 1. [MeNa ] BFERGFE, "W Am/zHh
[M+18] " [M+23] " REBMRBEZIGE, HEBF=
BEE1INZEE (E0: CH,0) , XD FREMEZE44;
FAOPEOSH FEF FEN T Am/z ( 224+44n,, ) ( ngo=2-
16) , NPEOSD T B FEENT Am/z ( 238+44n, )
(ne=2-16 ) - HEILITTINEE, OPEOSHID FEFH &
3BAIm/z 620.42. 664.53F1708.58, W ZERFENKE
9. 10 #11, NPEOsHI FEFH&EMmM/z 634.62.
78.73F1722.74, W ZEE#EMNKE A9, 10 F11, HHL
BFfzEERLINZEE (E0:CH,0) , NS FREM
#F44, RIPMZRZEEZHTAERAEEZHOPEOSHINPEOsEY
BREWIER, FEESTH. NEEINEREFTEL
OPEOsSHINPEOsHY [ M+NH, ] "BYESD 75 FIEmm N 58,
FLE A [ M+NH, ] “AREWHNEEF.

RUO-MKT-02-12869-ZH-A

smss s
i

055

L EEEEEEEEEEEEEEEEEEEE]
MessChar 02

E2. NPEOsHI— R £ E i

3.1.2 ZRFREFHNTE

RIBBEVNENES, TEBENLCEMESEHE
EE A AREN, RUEYEREN, OPEOskEMT
FHRE P EMFER C 4H,00,, WEBR, m/zh277.2,
b, REBm/z 27172 AFEF, EFFEFHERRX, &
FaNE4FrRER, EHNERTL—5, 55T OPEOs
R EMNEEFER. AEARX, NPEOsHIS AL
R HC,H,,0,, FNESAIR, m/z3291.2, RE291.24F
BT, 2RSEFHAMES, SE0ERER, 5if
MEHTEE—2, BETNPEOSERYHNEEFER. 1R
BULHE, HABEOPEOSTINPEOSH R I EMHIREE
F. FEF. FEEEMRUEEEN-FRSEME, Wk
2PT7R o

76 HiS M4 4T R A L&




[El3. OPEOSTE K C 4H,,0,55 M3, m/z277.2

o215 Epstnun2 00 fom 21041
s
ass
o
s
@
5 sus
[
P
"
5 ms
s
g
o A
G G @ G 60 S0 S0 S S S0 R0 B0 50 S0 S0 60 60 60 60 60 B0 60 60 G0 60 M M0 70 M0 M0 A0 M 70
Nasrare 0

El4. oPEOsTh MR B FHBERE, REFEFm/z277.2

+
o CH,
CHy OI N
5. NPEOs# F C,oH,, 0,7, m/z291.2
ol o
Ele. NPEOSTH AR B FHBERE, RETFEFm/z291.2

RUO-MKT-02-12869-ZH-A

3.2. OPEOSFINPEOsfL & YHIIEN B FiklE, ME7HT
7, OPEOSFINPEOsHIRIFHIUER, RIFHYHAFRIFE
BEEHREMANES

O +
- T i\ F-__
e Gl 1l
B - b
. = =
s ol
; YEih S T
. * sl - e
- 1 vy, B i = iz

E7. OPEOSHINPEOSHIIR BN B T3 B

3.3. TiEHE M

1ZF735%, OPEOSHMINPEOSHIZLM XA R, HXER
HRKTF0.995, RIET AEIREMERNEEERM.

3.4. il A HFL T EEKFEFIEL M

FRENL.0ghY i, XRABAZERMALETRX, 2
BIARI=NMIREKRE, FKFe NETH, RBMUSBEME
HTNE, ERRP, FTRAERDTAENEILE K84-
112%, HEXHRAERZERSDAL.3-4.3%, IAZ A ABAM
0, EE I MEEEFEKEERASGR R PHOPEOSH
NPEOsH&MESE K .

1442876554 1116009151 (= 099539)

02 04 06 o8 10 1z 18 16 18 20 22 26 7

[E8. OPEPSHINPEOSHY 4 1 4 R &

A

23

22 Q
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3.5, LF a9 NE
RAARTTENTHRMBEOERRGR Mt TN, 4
RIAZR3PR:

3. FEISRILR R AN LR

WS HRa OPEOs(mg/kg) NPEOs(mg/kg)
1 SRTRAKE - 70.5
2 ERAK 11.2 59.1
3 PUH] & - 114.3
4 RATH - 95.9
4 458

ARICRASCIEX BB g SRR =8 WA RIE RS,
B T7ARMGARFHNEREBREZIEEAILC-MS/MS
SMFAE; —H#E, TONERT EFERBEZ G
(OPEOs ) MEEMBAZIGEL ( NPEOs ) FIMIE; AL
WA T LR MRESEEARINEIRE, £R1Y
7684-112%, MAXMIRAEREH1.3-4.3%. ZAXRE. #
. SEHSER 7RG RE PN EER R ZGE AN

Eo

SCIEXRIEE LR EE RGN RN, RIE
TERNBEREE. sREMMBIENS AR,

RUO-MKT-02-12869-ZH-A

&%k

[1] GB/T 31414-2015 /KM %Rl RECEMFIAN E HEME
A LIGmES|.AL R FEFREL AR, 2015.

R] T2E, KU, BEE, & AEERNPRERER
RGBSR E - TN E [J]. 9K &
#R,2015,34(5): 564-569.

3] B¥=, BRIE, )k, & HERGARTEERS
IREMBE ZHBARECE-FUENE .2
#R,2010,29(2):189-193.
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