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SR ERMEREERMEKPREZHTR
I 37 SR A A U B Rz

MEN,HIE,FFHIE

R KRFREBFFHRRFE/ FERERFTHFTRELEZLE/
RiFEmI L mAAEb s 8 E£ET, KX 430070

WE S BAEK IRETS W AI R A W K2 2 [ 48 13 25 I (solid -phase microextraction,
SPME) ZEBUE , 14 @2 3% SPME (on-site SPME ) SR A58 8, L4824 = H R G Al 22 ¥4 35 1% (polycyclic aromatic hy-
drocarbons, PAHs ) N RFFEX 4, 2R FAH (3% - S0 A B T A0 A 45 , PF 6 26 U A on-site SPME %€ 8 (1 fig .
TN AR MUE MR e TR INMEAT , SR AR IO (1 ZE IO O A Ik 19 13~ 31 A% s R B AL B R TR 4
T E AT 3 AR AR B SRR 3 B ST 1 on-site SPME Jr 355 /K H 4 Ff PAHSs (946 H R4 0.01~0.04 ng /L, R
JE B B IR 2 5 6~ 144, HL AT ARG 2 155 36~53 4% s A RIINAR KT [FDRCE K 92.0%6~115.7 % , F X x
HE 220 1.5%0~13.100 . ARS8 B AR e 1 (A 206 R (RefS A sh LR T U FERREEK TR

[ 775 ey 1 v 0

XEEIR PR BAMBERUE s 23070 SR GRS KT

FESZES 0658 XHERPRIRED A

IR e N 5 R R HEA 5. K
IRBE W) 2 AR K i 2 A W BB AR R T KR
WM, 037 R A AT LASRE S R RBEAE il B, 1 A
TI 7 3R REA R R AR IS S A R
ST | FRAG R A SRR RO
B (solid-phase microextraction, SPME) 4 AR & # ]~
W2 TR K 5 Y R I R T 4R AR R
A S R R REICL ) AR R Sk
AT A AR e S A Bk
FE & I H T 7K i G 4 0% B 47 [ RH 3 2 B (on-site
SPME)RFE . Ry 1 IR G347 0 1) A2 B S22 4% JoT 1 3
JE, 4 J RATE T[], A B AR AR U R 0 [ o A T
FraCr Bl EaEAT RAET . T EREE TS Y P %
2, 2 TR, AR PR RS B RIS KA
i, H R AR BRI |, AN AR AR 15 Je ik B S
KRG MR EN S LR, BFRABAFEAN
THAE AN T R K BORAE . S T R K
WM TG SR, ARG GBI T —Fh R 25 i A U A —

Wik H 4. 2024-05-29

XEHS  1000-2421(2025)01-0105-08

P A on-site SPME H &) R FESE &, 1256 & 1l AR P
TR R AUE AR, R AU i AR B A %
BN ARG MR EE =, AT LA JC AL SE B I S
IKBRAE

% ¥ 37 48 (polycyclic aromatic hydrocarbons,
PAHs )2 —R &4 20 M UL ERIR AN G, )
AR TR L 2 A0h, BABORI R E 2
RARVEMBUENE, HATE A 16 PAHs gt 5 1A=
AL e mE g JaE B REE X
IKFEH S PAHSs T 7F 215.50~1 969.91 ng/L,
15 QLK T AR OR 2800w it , Forb, 20T i 55 T
KK RAEAEARI [l S ARt o AR BFFE LA
PAHs S RIFFER GARTEHTR E R 5, B 7203
Bk PR S Y I SRR S

1 RS

1.1 KF 5
PV DR R A, e I 2 4 T A 2 R
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FRA ] . Waters Oasis HLB fiikz Chi 4% 30 pum) , 14 H
KA R () AR E . 4528 —H iR —1E T I
(99.5% ,dibutyl phthalate, DBP) 484 — H g — & A
fi& (98.0% , diallyl phthalate, DAP) \4F 2 — iR T %
fi (98.0% , benzyl butyl phthalate , BBP) 4B — H iR
5% TR (99.0%, diisobutyl phthalate, DIBP) |4} 2
— W R 9 BR (95%, bis (2-ethylhexyl) phthalate,
DEHP) 484 — iz — )% 1 (98.0% , dipentyl phthal-
ate, DPP) ¥ 3 M bn o 5, 0 F_E 3 22 s bRA LR
A RA A . B (97%, pyrene, Pyr) |\ K I [a] &
(98%, benz [a] anthracene, BaA) . 7 Jf [b] ¢ &
(98%, benzo [b] fluoranthene, BbF) . % Jf [a] 2
(98% ,benzopyrene , BaP) ¥ /3 Hrdsife ity , W F L ifg
BT T A AR I AT FR S | o AN 22 (A% 150
pm) W {557 &8 MRS A WRE (EA
6 mm, BEJ5E 1 mm) W {2 M T8 S R 8 A R A
Al 3 USB H /KA, il 3 33U A el K24
T AR AT s R K B Atk .
1.2 fRERRES

WEHIFRELDAP . DIBP .DBP ,DPP ,BBP .DEHP
PRUER S 0.04 ¢ T2 mL s p, FHH B e 25, o 5
BC il B 20 mg/mL P AR HERE AV, FH FP T30 00 TR T
il A T) e B B 48 2K — iR i (phthalate acid esters,
PAEs)IR & hRiE TAEW

WEH AR B Pyr . BaP . BaA , BbF #3511 4% 0.04 g
T2 mL 25 50, FH N R 2 25, 4 5 B i AR 20
mg/mL AIFRAER R o 87 FH PR T 28 9 s e T il A [
JR iU B (9 PAHS IR A b TAE RV . TR bR
W T —18 “CIEFF -
1.3 UFEHEE

SP-7890A HY S AH €435 () I B S KA B TR
Il #% (gas chromatography-flame ionization detector,
GC-FID) , 1L 7R & B B i Ak T AR A PR 23 7] 5 N2000
A T AR, WL R IAE B TRARAR;
SE-54 B HE (30 m < 0.32 mm X 0.33 pm) , =M
BHERPTRHEABR AR ;CT-1 ABIARAE kA
i, BDUBHAR G A AT R A A

DLl /S, 455.0.095 MPa, <. 0.065
MPa, ¥ 3k £ 0.055 MPa, & X <, 0.075 MPa, 43 i #
BE OB 410 FERE TR BEE 280 °C, FID A6l £ 5E
290 °C. PAHs & W43 4 FHIR F2 5 : #0100 °C, A
15 °C/min J+3 230 °C, £#4F 1 min; #L4 3 °C/min 73
280 “C, 144 1 min. PAEs KA 0 FHE AR T - 01

70 °C, LA 10 °C/min F+ #] 160 °C, £ £F 1 min; L4
5 °C/min F+31] 200 °C, f£FE 1 min; LA 4 °C/min F ]
280 °C, 44 2 min,
14 RIFEEEHE

KEHRS em ASEHZM 1.5 em ASNE T
ERRR AR (3: 1, V/ V)IRA B W 43 7 1 30 s 1
5 min Z ph FE T, B I 2848 K E T S 105 °C
BT A EE &M . KA OH-TSO/MAA % IAE A
R 790 1 2 26 Bk RS BUAS I ) 7 1% 2 BRSOk
[14]. ZMSCk[ 15 R B R Gk 6 25 428 OH-
TSO/MAA/HLB # Bk, T E AR T T
GC #ERE [ 280 “CE4L 2 h,

F IR 5 32 P vk il 4 OH-TSO/MAA/HLB #
WA . WA OH-TSO/MAA WK 0.7 g &0 4
oA HLB FUkL 0.14 g, 7843 ¢ £ )5 & 30 min.
B AL A AR NS BTEARE LR A R A
o, GEg S R F AR AR IR IR A BUETE T
PR ICE 72 h, IR 2R 200 pm, ZEBCEE
FIZE R RS T 246 2 h, F/N JT0 25 9 BE G 2 5 i
BRI PR 15 min.

E 1 A on-site SPME 3 8 . % %A
& E AT PR AR AU | MR RN 4 S AR L O
SRR N . PSR M A B e e L4 )s R
L AN 5 R K SRR 1 L D R T A5 B
PR

1: 4 J& B Metal plate; 2: 10> fL. Hole in the center; 3: %% HU &
SPME tube;4: H 34l 7k % Automatic water pump.
1 BEREEE
Fig.1 Device for on-site sampling
1.5 SPMEREFHE
DT SPME Ak KA o M10 mL B 46K T
10 mL ZBORH , ARG T4 E 15 0 Wi & pn e
TR, B B IRK B . B TE 25 °C L1000
r/min 55T TP 5 min, B A Bk 1 A INAR KA
L AEHR 90 min J5 R, TEAR AU R AL IR R K 43
J& T GC#EFE 1T 280 “C#WZ 10 min,
2)SPME #HUE RAE . 250 mIL 47K T 250
mL Z PO AL T3 3 15 0 A R S AR e
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RIS 55 R B AR AR U TEPRETK PR B 22 3805 0 BUZ RAEAS I f) 17 107

T, FH AR 0 2 U B AR s KR oy, ZE U 2%
B AR KSR L 25 °C 1 000 r/min 254 T 2 HL
60 min, BUH AR , TR 480 25 R M 7K 45 A %%
A1 mL HEEMAE(1:1, V/V)RE.0E T, 25°C,
40 W 75 il B #0820 min. 2 H AU, B5 M e R
TE 50 “CRM 2T, [a] Bpf 26 U PRI AR L, fif WG e
AFET W OB, BRI T o B 2R IS F
TR A S B g 3 UK B YRR
FACLEARETMELED ETHEN . RIF
A 250 pL. U BEA I 78 iR e IR E 2 min J5 , %1
L BRI 50 pL U EE A 3, iR e 1 min J5 , ¥ T
R, e Je DA 10 pl H RS AR 3 R E 1 min J5 L plL
RS A

3)on-site SPME R o Hfil1 7K 52 [ 5 76 60 R 7
M I, A A UE 1 DR AR R A K R AT AR I, an &
207N o ZEHL 80 min Je ¥ 2R U I EAR L L &
B K h ke m, Jo AR AUHEE T R H AR B K .
FEE S WIAE A 1 mL HEEFINER (1:1, V/V)
(B TR DK G A v Il SR
Je SR B AT A R I L

1: A3k % An automatic water pump; 2 25 47 A BUE Y 1 38 2%
A filter with SPME tubes.
B2 B3 SPME#XEIMIFREE
Fig.2 On-site sampling with the efficient SPME device
1.6 ARZEDERESTIEEERXRE
Fie BEA SC1.5 SPME #84F 7 257 i 47 41 U3 iR
S 1B A O SR A R AR, i 52 K R PAHS 1Y
SPME/GC-FID #7512 o LA 3 AR AL IRUE BRI AT Sy
SRFEREE 766 LK R A PAHs IR A bR HE WL, 1%
MRARSC1.5 SPME #4507 8" I R AR AT, S K
1 PAHs 1Y on-site SPME/GC-FID &l Jy %,
Fi (limit of determination, LOD) =3.3 /S, i & [}
(limit of quantification, LOQ) =10 ¢/S, H:H, 5K 6
RS FURE il i IO (ELRR TR Ml 22 , S D bm e 2ol . 7
6 L K FE i 8 RAE R AT 73 N AEAR b s ARk

- % %% on-site SPME/GC-FID J7 % [a1 i 5 K A it
PRiER 22 (relative standard deviations, RSDs) .
1.7 on-site SPME EE#&IE

SR FH 00 A i W S 09 2l 7 2 A IE 5% on-site
SPME #4717 AL IEN . 78 1412 BUE EHUm# e
VR B2 (Cpuaing) FIBRHER 0T, 53— 2 22 HURE 77 AH A1 Y
25 RS U R 2 BURE S R B b i) PAHs . Bl R
FEGS G AR TN 4842 U | B AR B0) 46 1 g,
Pl i QRIS AR A b H AR 9 d n 42 HR 5K
(1) AR A BAR e vk B Coo Hedr, g,
Q7 387 Pl bR M VS TR B R A T AR A A i O
5.

n
Ci= Cloadmg( ) (1)

@ Q +n
1.8 HiEAE

IR WARAE LT, 3297 3 YT AT 5 ) F- 4
{d. KM Excel 2019 F1 IBM SPSS Statistics 26 #££7
B AL FRAYHT , 218 5% i Origin 2018, SR JH ¢ K 9 ik
Fr2e5 W E 3T, P<<0.05,

2 FHRE5HMH

21 ERNENREE. GEERENERES

V5 2 U T 7K B g W 3R Hh 43 SR 9 24 h B 90
min & , # 47K F PAEs (1 mg/L) A4 2 B f £ 43 1)
JEAIRLAY 89.1%6~98.2% 5 89.6 %~110.1% , #hi 1]
K S [ 9 T R fige ) A TR AR IR T s A, 3R
1R BT 9 AR 2 BUAS (0 i 5 T 0PE o AH ] S 30 2R A
T, 9 MR AL HUE X 4 b PAHS #9 A B 1] 19 RSDs 18
3.9%~7.9% , R A BIZEBCE 5 EIM R IF . B
HRAEUE 3 IRF-AT 2B RSDs 78 0.1 %~12.8% , i
B[] — 2 U A U S P R G

6 2 i rh % OH-TSO/MAA/HLB # U 1)
i A e gEAT MEI . ZEBUSAEME A 1.16.42. 70K
J& , ZEEUPAEs (1 mg/L) inbrsK ke . Wl 3 s, %
BBUAS A (1 FH Ao R v A O i B A /N I 3, (H 3R Ak
FREAR RS . R R UG IR 3 T SO A U K
rhR 0 80 min, FF % % 40 min, (B H] 70 IR 5
FEPUE Y AEBUSCR JC I B R, SR A i OH-TSO/
MAA/HLB # U 73 B, IR 2R 3
% FREME .
22 #HAERLEENEEEMRITLE

W& 4 fir s , % F PAEs, B DIBP #b, £+ 28 2% Bt
XTI A4 580 PAEs (192 IICR B0 T2 B0 . i
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1 ENENSENN
Table 1 Reproducibility of SPME tubes
' Numb WAL/ (mVes) Peak area(RSDs,n=3)
e I Pyr 5 [a) B BaA 3 [b] 318 BOF 3 [a) t BaP
1 2751 474(12.8) 2507 939(1.5) 1735 097(4.3) 2 083 543(4.0)
2 2394 485(3.2) 2334 017(3.8) 2268 147(1.7) 1965 702(0.1)
3 2 381 600(5.7) 2 311 446(5.4) 1737 349(11.1) 1834 125(10.1)
4 2860 683(2.2) 2251 679(3.2) 1711 514(9.4) 2 236 033(8.0)
5 2987 387(1.7) 2381 993(3.4) 1717 140(2. 1994 402(5.1)
6 2791 027(1.7) 2215 944(5.1) 1818 053(1.4 1929 053(0.6)
7 2939 743(3.2) 2 309 889(2.8) 1710 397(1. 2128 858(2.8)
8 2827 827(1.8) 2 339 720(0.6) 1 801 854(0.6) 1992 227(7.1)
9 2 837 859(0.6) 2 445 209(4.6) 1798 065(4. 1904 919(0.4)
AHXTHRIE 22/ 70 RSDs 7.9 3.9 6.3 4.6
1.8x10°r -~ DAP —e—DIBP —a-DBP ARG, SPME fiber
- | —v-DPP —e-BBP —e-DEHP FHUEF SPME tube
S 1.6x10°f R 3.0x 10°F
b " * ’ 5 7
g 1axiop S 25x10% %
- ™~ : / P
2 12x 107" £ 20x10t % oo g
> . e R | A ,m\ / ?‘ /
E 1.0x Wi\v/'\ So15x10t g g é
= ) E 78 78 %
% 8.0x10°F % Lox 10" é é é 7
= .\./.\ 7 7
6.0x 10°[ " B 50x10°} é é é ? é é
2.0% 10° . 0 é é é é é é
) . °
! : : ) ! . DAP DIBP DBP DPP BBP DEHP
0 10 20 30 40 50 60 70 80 J3H7 4 Analyte
i FH K %% Nunber of use B RIS, SPME fiber
E3 EREERE® EZ %50 SPME tube
4000F
Fig.3 Lifetime of the extraction tube g é
XFF PAHs, R4 26 B W B 1 PAHS 75 95 70 e 5 j‘:; 3000k %
~
HERE, ERE B O SAE IR Y 1/10, 2 U XS PAHs 19 -
B

BRI IR 20T R AL | 25 e i £

R FEBCL I 1.3~3. 145 X AR IR i) 7K B 81 2
B, T PAEs Hil /7 7F , 25 FUKFE A B & i

(35> PAEs, S 80RE S oP PAEs W B #5741 U AR H
LA R EER S . B ER & PAESs
(L5, J5 2228 F PAHS 78 R H BRI PFAN A BUE SR
BTN E FERE
2.3 Bk R H 3% 2 BN R B B2 0

R [ B K = R T B3 R FE B PAHSs AR
B K B A UK 2 AR TR B, B2 T 25 UB0OR IRl B
SEHUCRFER) A sh k. PS5 X H T A R A8 R[] py
FERK R SR TR R 2 I B . 2R R
4 4 K I 5 AR ORI B 8 el 3, X 4 B PAHS
(1 mg/L) BYAEBUR 2R T 16~294% . 178 B 3l
IR ASAE L, S/ NI THEH S ATiA 1 h
VL b iR T AL, *f)hmﬂﬁ%%ﬁﬁﬁﬁ

2 000F

1 000F

IR /(mV -

NN\

EPyr  EIFallf FEIbIPEE HIFlalk
BaA BbF BaP
M) Analyte

Tk 5 e B Spiked concentrations: DAP 30 g/1, DIBP 10 g/1.,
DBP 10 g/L, BBP 10 g/L, DPP 25 g/L, DEHP 50 g/L; Pyr 0.5
ng/L,BaA 2 ng/1L.,BbF 3 ng/L,BaP 3 ng/L.

B4 ARZEEFEE I PAES(A)F PAHS(B) B &8E f1xttk
Fig.4 Comparison of the enrichment capacity of PAEs
(A) and PAHs(B) by different extraction devices

P 6 22 ¢ 1 B35 R A I () X6 53 B ) A% IR 1) 52
Wi o 4 b PAHs A4 A B BE 2% MR 18] 2 KT i, 50
min J&i BaA #1 BbF # T A BCE-7 , Pyr Fl BaP {7544
PRI b T, A A G R AT AR AT K B A FDIR
o AWK S FE LS i 2 AT 22 80 min, B
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BN jli7k % With a water pump
2.0 x 10° T E@AMIZKZE Without water pump

S l6x10°F
B
a‘ 6
~ l2x10°
Z 8.0x10°f
% 4.0x10°}F
b
EEPyr  ZEIF[alB ZEFOIEE Il
BaA BbF BaP
ST Analyte
5 37k ZR Ik F PAHs ZEEUR B 8450

Fig. 5 Effect of the water pump on the extraction
efficiency of PAHs in water

SRR B K T EEAR i H AR 0P L R R I 2R
HEATHAAE
24 AEEREESTHEREIEN

2 WA T AT AR G (BRAR A HIUE T 3 iR AR L
BT HERE . 3R T IR AEAS B T VR Y N £k
PEXR R KU, R=>0.994 5, 3 RGN J7 vk R K

—=—1E Pyr
—e—#EFf[al B BaA

—a—FEFF[b]2¢ L BbF
—— 75 Jf[altE BaP

2.0x10°T

1.6 x 10°F

1.2x10°F

+s) Peak area

8.0x 10°F

4.0x 10°F

W THAY (mV

0.0F

4:0 6‘0 8‘0
IFf18]/min Time
E6 ZFEERATERTK R PAHs ZERE MR 0

Fig. 6 Effect of the extraction time on the

20

extraction efficiency of PAHs in water
N+ SHRALIAE HRIBCRAE > AR ACIBUE SRAE > B3
WG SRAE o 3R ZE U HR IBC R A AGE I 7 72 R R 4
B AR U P T 6~ 1445 BE UE Ok T
36~~53 4% , U WA U 14 R B0 LA XA Gk v, T
TERFERE B AR AU ] ik — A4 g 7 i Y
REPE

& 2 7A[FESPME/GC-FID 5iEM& B R LR E R KHRKEEER
Table 2 Linear ranges, R’, LODs and LOQs of different SPME/GC-FID methods

RAEREE LR/ (ng/1.) ‘ KB /(ng/L)  EHEBR/(ng/L)
Sampling device SrHT Analyte Linear ranie MoERE R LODg LOQg

I Pyr 0.5~100 0.999 6 0.39 1.16

A=Ak #I[al B BaA 4~400 0.994 5 1.61 8.16
SPME fiber 3t [b]7¢ 14 BbF 6~600 0.999 1 1.46 4.39
9 [al i BaP 3~600 0.997 4 1.20 3.59

% Pyr 0.1~20 0.999 2 0.07 0.22

FARAE IS #Jf[al B BaA 0.8~80 0.999 0 0.46 1.37
Single tube A1 [b]Z¢E BbF 0.6~120 0.999 1 0.27 0.80
HF[al T8 BaP 1.2~60 0.996 6 0.36 1.08

% Pyr 0.01~10 0.999 5 0.01 0.02

SARAEIUE #Jf[al JE BaA 0.08~40 0.999 9 0.03 0.10
Three tubes #If[b] % BbF 0.06~60 0.999 8 0.04 0.11
JEIf[a] £ BaP 0.06~12 0.994 9 0.03 0.08

on-site SPME/GC-FID J5 & Jihz MR 40 3 3.
FE 3AIbRACE T AR PAHS B IMBR ICRAE 92.0 6~
115.7 %, RSDsTE 1.5 %~13.1 %, BB R =
KB RELF Al I TKAE PAHS (195 Al
25 AEMRSXE A EITLE

W 3R HE U HR X on-site SPME/GC-FID #:1l
J7 8 5 H A SCRR rh i B K BT b PAHS R ik
PEATXTEE . gk 4 iR, 5 A ZE L (solid-phase ex-
traction, SPE) # [ A 25 H (magnetic solid-phase ex-
traction, MSPE) #H It , on-site SPME/GC-FID J5 1%

0 R A H AR R A AL R > AT B
HPFEAT RAE 5 5 B Ak IR AR X (thin film
microextraction, TEME) | $if $f #& % B (stir bar sorp-
tive extraction, SBSE) &5 KA Iy sUAH L, 1% 07 T e ik
FERAY A A B 1/10 IS 00 R, U534 T 8AR Y
LODs, B1] on-site SPME SRFE 2 & X TR i 73 574
FAAR % ) s S ARG
2.6 EXINEKEIIFD W&

I 3 KR A B R EBK on-site SPME/GC-FID £
W75 32 % w0 R 7K T PAHS 19 & 2 R AT AR .
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%3  On site SPME/GC-FID 7 % nrE M = & #5535 B

Table 3 The recoveries and precision of the on-site

RS ARREAXABHNURE

Table 5 Concentrations (mean £ SD) of analytes ob-

SPME/GC-FID method tained by different sampling techniques ng/L
i o e B/ o e PR T FIFlal B AIFIblZE A lal
ol (ng/L) Spiked LS AXTERIEG 22/ 25 Sampling device Pyr BaA B BbF £ BaP
Analytes concentration Recovery RSD(n=3)
T e e 1
. iﬁ;ﬁi?f% 4524 108+ 10.71 + ,
0.01 105.5 6.9 s U_C: 1)n 0.55 0.03 0.99
B Pyr 0.2 92.0 9.9 senes ton-site
10 99.7 108 PRI 447+ / 10.79 + /
Single tube 0.94 3.17
HIf-[a] & 04 Had 33 Bk 4.05+ / 9.80 & /
BaA 4 100.0 34 SPMEfiber 0.14 0.38
40 105.9 1.5
0.6 99.8 3.9 FKIFIb1E B BbF
ATF [b] e B 6 085 129 |
BbF ’ ' t Pyr FH:[a]# BaA
60 99.9 3.8 h ,\ )LN
0.12 115.7 13.1 e /J\\ — A M €
It [alit c
1.2 113.5 8.6 « 2 2 !
BaP N
12 102.1 2.1 !
%4 On-site SPME/GC-FID #& 773% 5 Hfth /7573 bk 15 20

Table 4 Comparison of the on-site SPME/GC-FID
method with other methods

S PAHs % o -
KRk S pm R 2%
Determination ~ Number of Li LOD Ref
mc‘[hod PAH& near range P elerence
SPE 0.25~50 0.04~0.08
SPE/ 16 7 [17]
GC-MS ug/L ug/L
MSPE 0.1~200 0.03~0.16
. / 6 [18]
GC-MS ug/L ug/L
SPME 1~200 0.10~0.32
. / 4 [19]
GC-FID ng/mL ng/mL
TFME 0.5~300 0.08~0.2
FME/ 6 7 [20]
GC-MS ng/mL ng/mL
SBSE 2~450 0.02~1.10
SBSE/ 4 [21]
GC-FID ng/mL ng/mL
-sit
on-site 0.01~60  0.01~0.04  AWIFE
SPME/ ! /1 /L This stud
GC-FID ne/t ne/t 15 study
SRy 6 AE A 0 48 SR E R L PR3 R R 4 RS 7 SRR

B 30 SBCRE Ay [ S 56 = it A o2 Ok 5 AR 2 B
RS PAHSs PRI E o 4N 5 87 , 76 R K
HER Y K RERS HE T Pyr.BaA I BbF, 5t & e & 43 1)
H34.52.1.08 F1110.71 ng/L. & aXAEHCL 5 AR AEHL
B RAEAEIZ K FE TP K 2 Pyr A BbF, H 3 iR AE
T AT B 2 Bl o B BT Wk B O W3 22 S (P>
0.05) , 6 H on-site SPME/GC-FID & J5 72 ¥ 5 1
RAf. HA SMWMHFERE PR TR & BaA, f
WHRIE T % B RS B ) R e . B/ 7 R 3FhR
FEJ7 A 20 i sk A

if[8)/min Time
Co: B2 HE IRk S A Sampling by an SPME fiber; C, : BALAR A€ IR 4F
KA Samplingby a tube; Cy: 3HR A WA BRI on-site SPME R4 On-
site SPME by 3 tubes in series.
B 7wk GC-FID &ikE
Fig.7 GC-FID chromatograms of the South Lake water
3 ﬁ #
Pt N ARFOKER RS R =42 K
En‘lEﬂEl’J%% iE AR B AR A AR G A AR R 3 i
6F o ARZKIRTS G & B 28 5K, O HL B A [T
IKAYZE 55 VBRI B BE R BT AR 2 ARG TAE 58
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On-site sampling and detection of trace polycyclic aromatic
hydrocarbons in environmental water with highly efficient
solid-phase microextraction tubes

ZHENG Meijie, HUANG Yu, LI Xiujuan

College of Food Science and Technology/Ministry of Education Key Laboratory of Environment
Correlative Dietology/Hubei Province Key Laboratory of Fruit & Vegetable Processing &
Quality Control, Huazhong Agricultural University, Wuhan 430070, China

Abstract A solidphase microextraction (SPME) tube with large-capacity was developed and an on-
site SPME sampling device was constructed to realize on-site sampling of trace pollutants in environmental
water. Phthalates and polycyclic aromatic hydrocarbons (PAHs) were used to evaluate the performance of
the SPME tubes and the on-site SPME device with gas chromatography-hydrogen flame ionization detector.
The results showed that the extraction tube had stable performance and good reproducibility, and the ex-
traction amount of a single extraction tube was 13-31 times that of a needle extraction head. The sampling
device is flexible to be assembled and easy to be carried. The limit of detection of the on-site SPME meth-
od established with a sampling device of three extraction tubes was 0.01-0.04 ng/L for four types of PAHs
in water. The sensitivity of the on-site SPME was 6-14 times higher than that of a single extraction tube
and 36-53 times higher than that of a needle extraction head. The rate of recovery at different spiked levels
was 92.0% to 115.7%, with a relative standard deviation of 1.5% to 13.1%. It is indicated that the con-
structed device has strong enrichment capacity, flexible assembly, and can be automated and used for effi-
cient monitoring of different pollutants in environmental water.

Keywords on-site sampling; solid-phase microextraction (SPME) tubes; polycyclic aromatic hydro-
carbons (PAHSs) ; gas chromatography ; water quality monitoring
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