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IR RIEA S E A IR E, M 510640)

PO ERRE R, dEET 100049 )

B E EIRN AR P 2R EREL IR 5742 (OH-PAHSs ) 19 ¥E & A] 4 T PTA% 2 35548 ( PAHs ) 76 AR
T KT o ASBFGTE ST FEARAL T — b 3 F A SR ZE I (SLE ) R FT AR BRF A, 26 3w 1, R H B €
R HATPE 1 ( LC-MS/MS) 2 A PRI A9 10 Fh OH-PAHs,, JREESR FIfESE 1+ SLE BT B 42451k, — &
HBE-TE LBt (307, V/V) IRBEBAEN B b & Ui . A BORfL 2 SRR, S5 kM b, A D ik
HAT R IR TR AT A R BARAE A L 4 . AR A 3 A B 7K SF- (10,50 AT 100 pe/L) T
BN 88.5% ~120.9% , T MAGHEIEEN1.6% ~8.1% . i FR5EBIRHI7E0.06 ~0.3 wg/L Fl
0.2 ~1.0 p/L ZIH), KFEBIH T HRAE/DNFAREH OH-PAHs B9, 458K ,2-0HN 2 E2H
K ALA Y, Rk R R 4. 83 pe/L,

KR PRSI, IR FA SRR A, WA - SR B
1 5| 5

Z 754 (Polyeyclic aromatic hydrocarbons , PAHs) J&: 45 73 F H HA AN 5 A~ DL R R A9 — 28k
SULAY, H R TORERIE A ARM R b s AR = PAHs TE S R IGE | R R AN
B S5 Z R B g AR IE AN 2R N AT BORBE 23405 18 (OH-PAHS ) |, I LA 2 WE T TR | A At TR 45
EYE R FE W RN T e TR AR =0 (BUE B B AR ) WO DA AR A BR
SIARRATIZ A PATL X A A el R 10 V8 7 115 5 1 Ay 1 45 1 92 S 1 BB 5 e ) ) MR P 2 88 K
SRPEA T PAHSs 42 Fe KUK P4 (14 B S RE AR s

EA BT R, R PAHs ARSI 2 W % 5 PAHs EEH VM . B2 ~4 DIRIRGLRL043
THREUNY OH-PAHs , T2 258 o FRUGHEME , 10573 7552 i OH-PAHs (FRIF A >4 ) 32 2038 i e (8 4
M0 B PAHs IR R IR R IR 278 45 Pl B B8 i AR X A A P 5 58 14 STk AVE B A, DRt A I
PR OH-PAH A 5E BRI PAH YR 58 KT 2 A hnak . Fal, A SPE) 1 5 i)
WA LLE ) W27 e V2 BORE R T AL 3R i, SPE BT MR LA SR B A A 38 5 Tk
YRR L, LA i T A SRS FH AR 78 A€ BORE IS 85 106 A 1 R D6 25 20 B8 FBIN AR ) . LLE 3 I A
e A BEFIIE Cobeas , BeRetE ey, 20 B RCRES (B ERE S 2% iR e Ok, B P BRI IR =
B S MR H FIRTTE B ARAAAE B AR & W PTG E AW 5L 5T T 4™ S HORME i, o i
AR AT A DT RIRTR , P, TR A PR | A ATk PREAR B OH-PAHSs PN 2282 0F5E 19 T
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BT AE A b AN [5) v gt B 0 43 TG L, R T 28 ek v B 8 R ) B v L 3 TR AR ) 22 P LAk 9 AV R WA 511
SEE MR A2 P PR SRR R, DR R it B e P K 20 1 H AR 5K 0 i, B A 5 77 AR 3Lk
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UG FE RN AR AN T BB Sl i DS ) B S AT AR ol FRAR R A4 S BURE , (T LB R e
A BVRT MOKAR A I B ARG . SN A KPR AR WA S B A S PR SECRL B R T BOT 9, ITTE 1
AISH AT LLE B 59E , Y 57K A HLE TG , BFR sl A L s i or e k.
FHELT LLE \SPE SH& S8 IR BT AL 1512 , SLE AT A %0 A it A BRI 7 Iz T AR
YRR IRRE i O R ARER 0 20 40 Meunier 4517 T FF 3BT 56 B4R ERC AL 25 A0 i 10 28 1 D, 9 7 (o 9 2.
Liu 4520 I IE © o 25 BON MR I 38R PR I8 Y 22 IR B , T 7 Y pH (B AR BE | B i 45 Aok 1) S8 2 4
JE( ~15 min), FaRAFGRES SRR, FIH SLE J5 ik vl LU A= YA v 0 15 G kA 7 e il 2507

AW £ AN PR W P ) 1-52 56 %8 (1-0HN) (2-52 3£ 25 (2-OHN) [ 2-¥2 5k %) (2-OHF) \3-F Hk 2
(3-OHF) .1-¥3£9E(1-OHPhe ) 2-#2%:3E (2-OHPhe ) 3-#3£9E(3-OHPhe ) 4-#2%:3E (4-OHPhe ) [9-5#2 4
4E(9-OHPhe ) Fl 1-F25EEE (1-OHP) 3 10 # OH-PAHs iy HARY), 3 SLE B 5 9 i e AL AL, 5
HIAL 3 & G Ak 7 vk ARG B LC-MS/MS F A Hib A7 MR i 40, W R rh i WL PAHS A8
PRI S TR AR

2 SIGESY

2.1 UFE5iIEH

1100 BB AR (15X (LC, 25 Agilent 23 7] ) -API4000 = PUBLFT T 154X ( MS/MS, 25 [E AB SCIEX
Z3H]) 5 Heraeus™ Labofuge™200 5 20 B0 HL ( 3£ E Thermo Fisher /A &) 3 2 ML ( ZE & Pierce A F]) 5
12 FLIEIAHAE B 2 (25 | Supeclo 2 #)) ; Milli-Q Unique-R10 #8 4fi /K & 4t ( 35 E Millipore 23 7 ) ;
0.2 pmR UG M RENE K (1l 2R 22 AR AT BR A F] ) 5 5-mL SLE [ AH 32 33 W0 i 22 BOU N (Fi #
Biotage 2V H])

IECkE B O CBE W HRCT 5Ll | IE S E | F R R B A AT HILIS R 2 R 81592 (99. 9%
i [E Merck A T]) ; BERREAFIVKEERR (99.97% , 35 [E Tedia /A7) ; HCI(JRE /3K 37% , 8 [E Sigma-
Aldrich 23#]) ; B-HI I MEF R-75 SRR R I ( 55 [ Sigma 28 A, 7 122400 HL07/ml B-Hj 4 1 & Fig il A1
3610 Ffr/ mL 5 BRI EREG ) 5 S50 HIZK ALK (18.2 MQ - em) .

10 Fl' OH-PAHs %% #£ (1-OHN, 2-OHN , 2-OHF , 3-OHF | 1-OHPhe , 2-OHPhe , 3-OHPhe , 4-OHPhe .
9-OHPhe il 1-OHP) ¥J114 T 3£ [ Supelco A5 [Ff ZFRICAIFRFE (Dg-1-OHN il D,-1-OHP) 3k [ 3 [E &1
PrlRl iR S E
2.2 FRBEmMRE

PRIBAEAS SR AEXS G R T INTT R/ N AR R 2k TR BB Y HIES I, R KNG 5 &%
[ 45, AN ST ML R T 20 191 PRIBEAS A ARSI, Xt 0y 32 oy A 7 90 0E . PR YRR AR SR 48 J5 (A7 T il
SEAb B R LRI RPE Y, T-80°C HUE A H .

BEATLR B 30 2 AR IR (22 ~28 %) FRWE 10 ], B 10 mL #HATIR A T IR & RIEEE T T
JrgAkAk.

2.3 fFEmBTALIE

B E T ZE IR TS ,3000 r/min 5.0 10 min, BEFH AEF 2 mL, IIA 10 ng FICRFER
) (Dg-1-OHN 1 Dy-1-OHP) ,fill 1 mol/L HCI ¥ ¥ 5 ik 2 - Tt 12 1 2% s W 15 i 22 pHL 5. 0, i -7
PR -5 FLORIRBRRAG 20 L, Foo0IRA) B FIEERG4 T 37 C T ROGHE 16 h, KBS 1FE
s A [ A SZ R AR OV BN 2 ~ 10 s I EZS SE K, 6 RF 5 min, fFE 5 438O 78 70 TR B 3
BERE, LS mL & WPE-IECHE (3 :7, V/V)IRGIE ARG, ES e 3 W, &I 21
PRI AT A, LA E 25 % 400 pL, 0.2 pm M98 B I8 , T—20°CHR-1E, %0,

2.4 UBHH

S Eclipse-C i #£(250 mmx4.6 mm, 5 pm, £ Agilent 23 7)) 34, PR 10 wl,
PIZK (A) FTHEE(B) MR sh A, HE A 0.6 mL/min, BEEEBARF: 0 ~5 min, 60% B; 5 ~ 14 min,
60% ~78% B; 14 ~21 min, 78% ~85% B; 21 ~30 min, 85% ~100% B; 30 ~35 min, 100% B; 35 ~
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39 min, 100% ~60% B; 39 ~45 min, 60% B, Bkl R FHRBIS & 7R (ESD) , s P, Bk
4500 V, B FIRIEE 450°C , ZESRETT 50 psi, HIBIRETT 60 psi, T SET 30 psi; RAZ O W
M (MRM) . 25 HbRb A 9008 B8 B 1] e Mg e B 0Lk 1,

1 OH-PAHs M H RIS RYIAY Bk S8

Table 1 Mass spectrometry parameters for monohydroxylated polycyclic aromatic hydrocarbons (OH-PAHs) and surrrogates

ey p R BB TET Di%s%ﬁg | e
Compound ete(ntl{m time Parent ion Product ion potential Collision energy

min) (m/z) (m/z) (V) (eV)
1-Hydroxynaphthalene (1-OHN) 13.6 142.9 114.9 -80 -36
2-Hydroxynaphthalene (2-OHN) 12.5 142.9 114.9 —80 36
2-Hydroxyfluorene (2-OHF) 17.7 180.9 179.9 -70 35
3-Hydroxyfluorene (3-OHF) 17.7 180.9 179.9 -70 =35
1-Hydroxyphenanthrene (1-OHPhe) 19.9 192.9 164.9 -80 —40
2-Hydroxyphenanthrene (2-OHPhe) 18.9 192.9 164.9 -80 —40
3-Hydroxyphenanthrene (3-OHPhe) 19.2 192.9 164.9 -80 —40
4-Hydroxyphenanthrene (4-OHPhe) 20.5 192.9 164.9 80 —40
9-Hydroxyphenanthrene (9-OHPhe) 19.2 192.9 164.9 -80 —40
1-Hydroxypyrene (1-OHP) 23.1 216.9 188.9 -80 —43
Dy -1-hydroxynaphthalene (Dg-1-OHN) 13.6 149.9 121.9 -80 -36
Dy -1-hydroxypyrene (Dy-1-OHP) 23.0 225.9 197.9 -80 —40

3 RS

3.1 ERBEFIBRAL
FHT SLE FEB9VEIE 755 5K AR, RIS OH-PAH ELA BRI 70 Ay e 5 £ 5
BT B AR T i BE R M S Rk o X AR AL &, SRR MRS 3R (an B e | O e ) B B
M SSR A E W), TP — @A A AL, an T RCT Bk | — S e s SR T, HAw OH-
PAHs 1Y pK fH7E 8.0 ~9.2 Z[u], BA 55 PE, HT i, SHUE C %t (Hex) (WA (MB) JHE(Pen) . —
FHBE(DCM) (LR S (EIAC) F AU T KLk ( MTBE ) 1 g e i va 77 ge 4704k , i@ 1k 10 A OH-PAHSs
E‘JIE]LI&%iZt_Fﬁ?iqzﬁo 1201 [ Hex I MB:Pen=1:4 e DCM e FtAC C——IMTBE
AR R X 10 Ff 100
OH-PAHs [R11 2 (14 52 i) 1

M BR REA OB |

PAHs #8A — & Ve B30, :

Hob Do xta Hbsteas =)

f I S T AR (L hy ol

T DCM P i, P i g 0""520HN  1-OHN 2+3-OHF 2-OHPhe 3-OHPhe 1+9-OHPhe 4-OHPhe 1-OHP

(S TS NIy I N £
& W) AT 5 £, #E LC-
MS/MS BRI & 30 ELA 8¢
ZWAE BAR LA sk 2, R AR 5T btk — 25 2% JECR A Hex-DCM IR AR R , %) Hex-DCM A [R] it
LB VR AV I VR RE 1 AT 58 . A5 5R 3R], MU 7] Hex-DCM BYBCLE A 7:3(V/V) B, T f B
BRIl e s 3 | H R 0 T 408/ 24 DCMBC B8 i st ] i <00 B S 45 5 i T 0 04 14
43 DCM-Hex (3 : 7, V/V)IRAEFWENBEIREH

XA R P R T T eA . BRI X ORI 2, SR 1 x 5 mL IR A
FIVENE B A5 1b& 9, Bk 1-OHP Ak, HoAR L&) MR T 90% , 1 3x5 mL IR G % R 10 Fh
OH-PAHs (1[I #6355 F 95. 0% BRIk Elom 248 R 3 IR, AL BRI A AR R R 15 mL,,

B BRI RN 3 1 2 )

Fig. 1 Effect of elution solvent on recoveries of OH-PAHs
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s ST AN
3.2 FHEEM B 15 mEE2XS mL BE3XS mL BEE4XS ml.

PRIGEIETF A 10 491 75 I8 3 TR A S5 AR BUR A 1-OHP
TR AR AR D7 g i I i, i FiR A g O
WAL AE 1 OH-PAHS, MR AT Azl
FURNZS HEE T R AL B B bRk B T 6 IR EE 2-OHPhe
SRS, IR | HE AT M R O ARON A 3 T X 243-OHF
SR AT VRO, 9T S B ATz A8 0 [ AR 2 1-OHN
Elﬁ{éiﬁ XT H: 2-OHNO 20 40 60 80 100

PEO IR TR B A TR BE (10 pe/L) (R Relative contribution ( %)

(50 pg/L) MIE e (100 we/L) BIIIARSELE | [ i 4K
PESCER 11 ] Py il , i ad F3h SPE & 2 H 3
SPE 2 &M AR HEAT IR AT AL 2], U #E 17 b X, A
[ BARfL & W ey iR W3k 2, 25 %M,
SLE RiAL 5 2 4 HERES7E 10 .50 5 100 we/L IbRHE EE T B9 ISR AE 88.5% ~120.9% 2 i),
FHXSFR AR 22 <6. 7% ; T3 SPE 1Y [l 7E 80. 4% ~94. 0% 22 [6], A 3 SPE 14 [A1 it % 1E 76. 8% ~
107.3% Z 18], 5F3h SPE , H 5 SPE HH Eb , A 7 v gm0, AR Pt s

2 AFINESIAREE T A& Wi B (n=6)
Table 2 Recoveries and RSDs for OH-PAHs at three spiked levels by different methods (n=6)
A% Recovery+=RSD (% )

K2 ARG PR R AR G R
Fig.2  Relationship between the recovery of OH-PAHs

and the fraction of elution solvent

Cffnﬁ)i%nd Jin#R/KFE Spiked level at 10 wg/L JinkrsKFE Spiked level at 50 wg/L JiAR/KFE Spiked level at 100 pg/L
SLE SPE Auto-SPE SLE SPE Auto-SPE SLE SPE Auto-SPE

1-OHN 120.9 +4.8 90.4 £+6.6 92.1 +x11.1 108.5 4.0 93.0 £ 1.6 101.6 3.3 103.0 £ 1.9 94.0 £4.0 94.4 £10.2
2-OHN 98.9 £3.4 90.2+4.1 90.2+6.0 89.7+£3.7 88.4+1.7 8.1=x15.1 91.2 £ 1.0 87.6+2.9 87.6+5.3

2+3-OHF? 99.3 £ 1.7 86.7+1.5 100.2 = 18.0 99.5+6.7 92.6 +1.8 106.9 = 12.8 98.4 + 1.6 88.8 £3.1 102.1 +10.0
2-OHPhe 98.4 +£2.7 87.4+£2.1 98.0+9.7 106.1 £ 1.6 84.3 +1.8 101.8 = 15.7 104.6 £2.4 82.6 4.2 90.0+7.2
3-OHPhe 98.3 £ 1.7 90.9+1.1 98.0+9.7 101.9 £ 3.6 88.3 +2.9 101.8 = 15.7 103.1 £ 1.8 8.1 £3.5 90.0+7.2
1+9-OHPhe" 90.0 £2.7 86.2 2.0 80.0+12.7 88.5+2.2 8.0+£2.6 76.8+11.0 101.5 £ 1.5 89.1 2.7 85.0+9.1
4-OHPhe 101.3 £ 1.4 85.5+2.5 91.4+15.2 102.3 £2.4 92.4 +2.2 103.5 = 13.5 106.4 3.1 87.2 £3.3 105.2 = 11.8
1-OHP 93.2+4.3 83.7+3.0 90.3+3.8 80.5+2.4 81.8+3.2 92.7+7.8 101.0 £ 2.5 80.4 +4.0 107.3 £6.6

23-OHF 45 2-OHF 33455 »9-OHPhe 45 1-OHPhe $L35 11
23-0HF was co-eluted with 2-OHF; »9-OHPhe was co-eluted with 1-OHPhe. SLE :solid-phase supported liquid-liquid extraction ; SPE, solid phase extraction.

8 3 TR PRABCHE TN -5 R A Aok [ s AG , i it 33 A =X

Area; — Area, — Area,

ME(% ) = x 100% (1)

Area,
Hodr | ME HIEFTMN 5 Area, MIR-EIETINARIG BARPIRI 0w N 0 AR s Area, WA FE T H B AR
ARG P g 37 06 T AR 5 Areaz)@{ﬁ FIARFE AR B G0 % e 137 0 TRT AR, MEE <O, 3R 78 A7 5k Jo 41 ol 250005
ME>0 , 78 A ZE AL HE ROV s ME =0, 2R JCRE BN 45 R R W (R3) |, SLEAS 1L 5 1 i 5 o 300 A
21.3% ~—4. 1% ZIA] , 1 52 BLEL S i 400 %3 AT HbR A WSRO
{HER T 243-OHF 55 1+9-OHPhe 4, 5 JF 2% 17 Table 3 Matrix effect (ME) for OH-PAHs by different methods

. - o BN ME (% )
By, S8 SPE (44 2% ~21. 6% HI Ci&lptﬁd SLE _SLPE Auto-SPE
H 3l SPE 11-74.9% ~-39. 1% ML, & F 5% 1-OHN 4.1 27.6 2.1
IR, 51 LC-MS/MS H 3 B3 FY ZZ;OSEF I:? ‘igi f;j
PR LA (AN R B BT IR AR 55 ) 78 2-OHPhe .7 8.5 s s
XSS RO AT, R, s B e i 3-OHPhe 4.8 33.2 -57.8
St | T oS 5 52 1 ok - 0% B0 0 A A o 149-OHPhe 21.3 —44.2 -74.9
4-OHPhe 8.0 23.1 -53.6
B A 5 PSR 2 A U v B 1-OHP 45 iy 0.1

4GV T BRI [EDE D fE AT
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PE AR ANE H R, S A WA R T RAFIZtE  HOC R (RY) BR T 0.993, Kuth FR 5wt fR o
HITE0.06 ~0.3 pg/L F10.2 ~1.0 pg/L ZMH, KAEYVHIHHN (n=6)WZS5HM (n=6) WZETE

1.6% ~8.1% Z[a], OH-PAHS HRiEY) A S8 1 K 100r 243-0HF
DLIE 3 2-OHPhe

FUT, T OH-PAHs (Rl ik 34 weLe, g %) o
GO-MS FI LC-MS/NS, ik FCR MABGE R © oo >0 oo,
WEHWRMAE NI, WM RO ERARE L 2|
S 537 T 0 R B R L Jongeneelen 452 3
T SPE AFIRRES 1-OHP T 40 WAy = /\ | /\
78% 2% | FRREIEF T4 A, Campo %517 FIIE B %5 % 15 2 2
HEFT LLE A, 75 MR 1 58 3 1Rk 13 ) i ¢ Cmin)

frfin B4k, GC-MS 7 & /&l /) LOD 7E 0. 1 ~
1.4 pg/L2Z ], Jacob ZEM R A X #E-2 R £ TR
(9:1, V/V) IRA 55 2% B R WA & /%) OH-
PAHs , B BARI W % Ab h FOCR EEREAT AR )5, R LC-MS/MS #EATAI, 5 R &, LOD IR
F0.01 ~0.50 pg/L, {HXE )7k Ts BT A P A AT A Ak, B AR ERRERT , AT AR Ak SRy A RS e P R
B Fan ST HENT T BRI FH SRS AT 2R TR A 7 T RSB OH-PAHSs 15 3%, Wit/ T 565 31 1
FHEE T TR R UE  LOD JEEIR 1.72 ~17.47 ng/L HTFZINA AgNO, R LAFEAL PAH Bifb 9 i+
Mo, BRAEARXT R N 2%, A8 TR A TR A R NS BRI 75 2R . A vk 5 SClikilaE e Oy Al T, R
T BT AR AL SRR T B | ELAS ) BREAIR

44 OH-PAHs HZAE IS5 RS A BR A it PR
Table 4 Regression equations, repeatability, limits of detection (LLOD) and limits of quantitation (LOQ) of OH-PAHs

B3 BRifEAWCF OH-PAHS B8 T Ui A
Fig.3 Total ion chromatograms for OH-PAHs standards

2 K% & Repeatability
- e g RRM (%, n=6) KR R
&Y . . Correlation
Compound Linear range chres'smn coefficient - LOD LOQ
(/L) equation e H iy i (pe/L) (/L)
Intra-day Inter-day
2-OHN 2.5 ~250 y=4x10"x -7.33 0.9999 2.3 5.7 0.06 0.2
1-OHN 2.5~250 y=1x107x -1.95 0.9998 2.8 7.3 0.1 0.3
2+3-OHF 3.5~175 y=3x10"x -5.06 0.9998 1.6 8.1 0.3 1.0
2+3-OHPhe 2.0 ~200 y=3x10"x -4.00 0.9998 1.6 6.6 0.08 0.3
1+9-OHPhe 2.0 ~200 y=5x10"x -3.47 0.9998 4.4 7.6 0.08 0.3
4-OHPhe 1.0 ~100 y=5x10"x -1.57 0.9996 5.9 7.2 0.06 0.2
1-OHP 1.0 ~100 y=1x7x -0.18 0.9993 4.9 4.3 0.2 0.8

3.3 HiEREREA

N AT T 2R A8 /N s R 1 20 B PRAE AT TR, 3R 5 W UL, Br A H AR A A i
2-OHN 2 EE K AL &Y, fi & Wk A 2] 4. 83 wg/L. H b5 ¥ 07 2 46 2 51 4 2-OHN
1.16 pg/L.1-OHN 0. 62 pg/L.2+3-OHF 0.21 pg/L.2-OHPhe 0. 08 pg/L.3-OHPhe 0. 11 pg/L.1+9-
OHPhe 0. 10 pg/L 4-OHPhe 0.02 pg/L F1 1-OHP 0. 15 pg/L, iRZEFFI] A7 80l T AR
OH-PAHSs A&

4 % i¢

#r T SLE WA b AR IR I rh £ 50 OH-PAHs, 454 LC-MS/MS $EATR I A7 vE , 27 iR Ab
PIECRTCT XS SLE AEFFAT AL, HA7F 2 mL RGOS S B 5 2 A 3x5 mL S e flEC
BE(3:7,V/V) WG R HE T e, ik et Pk, 5 BHAG Z 1Y SPE S5 R7 AL 34 AR A [, SLE
D5 B AR R E AR R I/ A, AT I AR PR 10 Al OH-PAHS B3 H7
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%5 20 BIRFEH OH-PAHs AT (pe/L)
Table 5 Determined concentrations of OH-PAHs in 20 urine samples ( pg/L)

@i 2-OHN 1-OHN  243-OHF 2-OHPhe 3-OHPhe 1+9-OHPhe 4-OHPhe 02 OH-j gyp  Total OH-

sample Phes PAHs
sl 0.31 0.14 0.17 0.11 0.10 0.11 0.03 0.34 0.14 1.10
s2 1.69 2.38 0.40 0.19 0.56 0.49 0.10 1.33 0.71 6.51
3 0.23 0.11 0.16 0.06 0.08 0.09 0.03 0.25 0.04 0.78
$4 1.03 0.57 0.11 0.06 0.05 0.06 0.03 0.20 0.04 1.95
S5 0.54 0.38 0.12 0.06 0.07 0.08 0.03 0.24 0.05 1.32
s6 1.62 0.29 0.12 0.06 0.08 0.11 0.07 0.33 0.05 2.42
s7 1.38 1.09 0.19 0.08 0.10 0.18 0.04 0.40 0.20 3.26
S8 1.12 0.87 0.23 0.11 0.13 0.17 0.04 0.44 0.15 2.81
S9 1.63 0.52 0.24 0.07 0.08 0.14 0.03 0.31 0.09 2.79
S10 0.40 0.18 0.13 0.06 0.07 0.07 0.03 0.22 0.07 1.01
si1 1.67 0.50 0.19 0.06 0.08 0.12 0.03 0.29 0.08 2.73
s12 0.24 0.20 0.28 0.07 0.10 0.08 0.02 0.27 0.02 1.02
s13 0.21 0.07 0.14 0.05 0.06 0.09 0.02 0.23 0.04 0.68
s14 0.29 0.50 0.15 0.07 0.07 0.16 0.03 0.33 0.09 1.36
s1s5 0.88 0.46 0.19 0.06 0.08 0.10 0.03 0.27 0.07 1.86
S16 0.41 0.48 0.29 0.08 0.08 0.13 0.05 0.33 0.11 1.63
s17 0.88 0.38 0.26 0.09 0.17 0.16 0.03 0.44 0.25 2.22
S18 4.83 0.38 0.15 0.09 0.06 0.10 0.03 0.27 0.06 5.69
S19 2.71 2.81 0.30 0.07 0.16 0.23 0.05 0.51 0.15 6.48
S20 1.05 0.06 0.39 0.10 0.13 0.17 0.04 0.44 0.10 2.03
Mean 1.16 0.62 0.21 0.08 0.11 0.10 0.02 0.24 0.15 1.78

* Total OH-Phes ; OH-Phes ) 5% ; bTotal OH-PAHs: 10 ' OH-PAHs (1) Sk 5
 Total OH-Phes: total concentation of OH-Phes. "Total OH-PAHs: total concentation of 10 OH-PAHs.
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Abstract The monitoring of urinary monohydroxylated polycyclic aromatic hydrocarbons ( OH-PAHs) can be
used for the risk assessment of human exposure to polycyclic aromatic hydrocarbons ( PAHs). In this work, we
developed and optimized a new pretreatment method based on solid-phase supported liquid-liquid extraction
(SLE). After pretreatment, the analytes were then determined by liquid chromatography-tandem mass
spectrometry ( LC-MS/MS). Urine samples were extracted with a mixed solution of dichloromethane and
n-hexane (3:7, V/V) by a SLE clean-up using a diatomaceous earth mini-cartridge. The results indicated that
the developed pretreated procedure had good recoveries and also significantly reduced the interference of
biological matrix. At three concentration levels (10, 50 and 100 wg/L), the recoveries of ten OH-PAHs
ranged from 88.5% to 120.9% , and the repeatability ranged from 1. 6% to 8. 1% . The limits of detection
ranged from 0.06 pg/L to 0.3 pg/L and the limits of quantitation were between 0.2 pg/L and 1.0 pg/L.
This method was finally successfully applied to the determination of OH-PAHs in urines collected from primary
school students in Guangdong. The results showed that 2-OHN was the dominant compound, with the highest
concentration of 4. 83 wg/L.
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