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FY)(BTEX) 5 = R HXA[F 2R B AehE BT, S8 046 T HS-SPME 2% 4, W A8 HREF i vk )2 | 2 B
AR ] R AT RN B AT o ] 45 F ST 45 S5 8] DVB/CAR/PDMS (50/30 pm ) 2Rk £F % =28 i iy
PR R Rl A 25 B & 28 R R B ) M I3, D0 Ak T s [ el 2 RS 30 4 0 R AR KR TP 20% (W/V) 19
NaCl,65 CHFfLA4 T EHL 30 min, fFAT 180 s ITEE T L 2P VOCs 4 HoAS H MR B N 4k R AT RPH K
F0.98, AN FREMR 224 9.8%—15.5% , ¥ HHBR A 4—55 ng- L™, AR B F A 79.1%—108.6%. %t A 6] 75 B 7k
HEAT T A, SEES 25 SR | 5 1 P AN ()35 R K R 2 Al I VOCs S R 40 5 A [T s A 0.

K4EE AR, KM EETIERH, VOCs, 15K K.

Simultaneous determination of various odorous VOC substances
in sewage wastewater by HS-SPME-GC/MS
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Abstract: A rapid and quantitative method based on headspace-solid phase micro-extraction ( HS-
SPME) with gas chromatography-mass spectrometry ( GC-MS) was used to analyze the volatile
organic odorous substances( VOCs) produced in sewage wastewater. The studied VOCs, which mainly
include OVOCs, VSCs and BTEX, are major odorous pollutants. According to the properties of
different odorous substances, the conditions of the HS-SPME, such as extraction fiber coating,
extraction temperature, extraction time, salting out effect and resolution time, were optimized
experimentally. The results show that DVB/CAR/PDMS (50/30 wm) has the highest extraction
selectivity for the VOCs. The optimal condition was obtained as follows: 20% ( W/V) NaCl was
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added to the water sample, and the VOCs were extracted under incubation conditions at 65 °C for
30 min,and then analyzed for 180 s.The VOCs were found to be linear in the validated range with
correction coefficients( R*) better than 0.98.The detection limits of the method were all less than 4—
55 ng+L™", while the relative standard deviations ( RSD) were in a range of 9.8%—15.5%, the
average recovery rate was 79.1%—108. 6%. This method was used to detect different sewage
wastewaters. The experimental results show that the method can simultaneously identify multiple trace
odor substances in different sewage wastewaters.

Keywords : headspace solid phase micro-extraction, gas chromatography-mass spectrometry, volatile

organic odorous substances, sewage wastewaters.

TR 5 15 7K Tl 2 K A Ak B o 8 v ™= A 1 0 SN & 1% A3 HLAY (volatile organic compou-nds,
VOCs) BB BB 25 Sy BRI 25 BTt , A T REXS T IX AR B R B3 s R e B s oA R 52
i3 PR AR AT S T AR R K Ak B s R e 1 S e e e L F 5 15 0 R R i 22 W OG T e R K Ak
PR P A S R o R AR AL S SE T L R b, A R ORI R VOCs &2 E & i w44, OF
HZH VOCs HAFFRAE , 5 1 S R 0 55 e 5 95 K ThoRR LT VOGs i 2 vk i 25 Ak A
WIS TREALAE A R Y G & E A ML R R A A LY SRR R B 2 1) VOCs 2K
JBT, &5 v RCPRE A AR ARE AT 75 G W0 s 1 PR M ol 75 95 e 42 o) BE AR ZE A5 G Hl e s 4 ke /0 P o
W;IFEH] .

] GC-MS J5 k8 M s 8 VOCs W50 FLAT I 2 ) Jo Pl 2 22 st | 8 0P A v ) A A AL
TG EOKAE BT K BT 43 52 A% , L H D e SR i Y VOGS #ETETS G VIl B R AR A5 EOAN 2 T3k
PRI 22 3 22 iy ) 0. T SO 90 R B, SR i A TR B RRAIE VOGS SRR PR, B 322300 i AN [ A BT 1975 B 7K R i
DN AT LA KA i R A% e A A 2 AR it A B IR i VOCs (G RI 2R T —fe i i B7 i
WA AR TR VROV AR BT | I AH AE B . 8 A S TSR IR A B 5 A0 R € 33 - 33 3K T 32 0 52 7K 54
VOCs, 7 B HAF 1 0 A4 R AHIX 54 Fl VOCs EZN RIS TN pa AU, X T /KIS i it i) & S8 Ak & 9, 1
WA A 1 0 2 2 A P A AR A A [ AR AR A TR, GUO 2517 SR R R R B3 0 52 K vh 2 Ff VO s, &5
FEW, R A BRI A 3R AA 7 A A BRURICR AR, 2 U A B WG A2 [] I X 2 b VOCs 1Y 8 72 B3 43 #r, O L
TFAE A R AR S A ety 22 A5 LU T R [T AL 37 125 %0 GC-MS T30 5 7K v 2 SVOCs B3R 1Y
SO, S5 SRR [E AR AR RO A IR w5 | [ A2 5 5 25 g 15 2 2 IR (B AN 368 ] R o i 1)
FTACEER , H X — S s 4 W R A BOHCR M AR E . S A AR B ( SPME ) 2R v il 1 A5 Go ke i iy b 8
HORBBEE | AR AR AN 535 Y H AR 8 000 B () 2L BREF 280 2 BT AL BRAP TR /D TE 7 A PLI
R BERE S AU ARIERE R — A | SR R I A R R T A B A I A AN L SR U
G R 00 2 A oA B I I 5 S AR [ b S L A 5, HA5 0 T AR A A s B
BRI e .

ARSCEITN S SPME SR 3 H 1 B0 4 07 vk, e I AT AR ME Y & 40 L& A DL ok R ) 45 3k
19 B EA BRI B BT VOCs SHRYI, T GC-MS 35847 734 BAG I i 57 1 HS-SPME-
GC/MS PR 5E 15 K H VOCs SR BT 09 53 87 77 vk 3% 5 ek 1 BRATG b [mD e e 84w LASH A %
VOCs SWRT5 G P A i SR AT & S AR .

1 SZEG PS> ( Experimental section)

L1 ARG

GC/MS-QP2010 SJFHE X ( H A HEA R ) s MPS 4 [ 2 [ AR BCH B 5 [ shBbRE e 5 2
PEIRBEZE K28 (PTV) A LR D E 5519 20 mL AEBUR. XU 4E 45 100 wm PDMS ( Polydimethy-
sicoxane, % . H R fE A SE) (1 em, 57300-U Supelco) | 50/30 wm DVB /CAR/PDMS ( Polydimethy-
sicoxane/ Divinylbenzene/ Carboxen, & A/5k 5> F i/ 8 W FEAESE%E) (1 em,57328-U Supelco) |
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75 wm CAR /PDMS ( Carboxen/ Polydimethy-sicoxane, Bk 4> 1 fifi/5 — W R mE A %) (1 em, 57318-
U Supelco) .65 wm PDMS/DVB ( Polydimethy-sicoxane/ Divinylbenzene, —. 2/ Bk 53/ 58 — H 3 hit
EHE) (1 em,57310-U Supelco).

PRfESh . /e BERE R TR R (DL LR g 2l ) 5 2- W 2 55 3K B (2-Methylisob-
orneol, 2-MIB) .+ M3 ( trans-1,10-Dimethyl-trans-9-decalol, Geosmin) . - H % —fifik | — B = fiifik . —
P miE T T P OR OO AR R R R RO 1,2,4- =R EOR 1,2- 2
(TR K 1000 pg-mL™") 5 LA (>99.999% ) .

2yt AALEN (oA al) | 2R L AR A BRA ) F5 7 450 C LS 2 h & 1T BB (ikat) |
W B R A F.

PRUFESE S : 10 mL AP OIA Y B, AR AR A (25 °C, AR 50% ) 2% 1F P HEF AR R , 1]
HAPRTIMA CBE 10 mg PHE 5 mg FBE S mg, T 5 mg AKHEE 6 mg, FHHH B E R B2 L, 15 2 br
HEA# A W, & ) 5T 5T VR . O BE 1000 wg - mL™' | BT 500 pg - mL7' | S 5007 pg - mL |
550 pgemL ™" ARHIEE 600 e ml ™" 5 8 BRG] & 2-H L 55 3K (2-Methylisoborneol , 2<MIB) | + £
% (trans-1, 10-Dimethyl-trans-9-decalol, Geosmin) - H J& “ ik | — W 3L = A Bk . N8 a1 5
TmEE R COR A8 R IR+ R RO 1,2, 4- = R SR 102 FUOR (R IE N
1000 pg-mL™") TR HRERE &R ARUERE ATE-20 C RIS R T RZIAE 1 4 H.

1.2 STk
1.2.1 Tias [ AR

7E 20 mL 2SI, A 2 g SEALEN, A 10 mL RV VR, 47 S0 A R DU O 37 B 35 8
PHLIRIE 65 °C MFALATIE] 30 min & H ShEEHEEE 500 v~ minst R 80 T A0 S EN 58 2 i LI AR
J5 , E B ACICH RO 1 4 R RUBK S | AR T 4 | 30U b AT T8 W B A B 30 min J5, 2R HCEE
Sk H BB A TAR OIS PERE O 0 28 HRET 2 JEA T Sl , AT 18] 24 180 s.

1.2.2 GC-MS A4 1F

AL E 80 5E B A GC-MS FR A R AL, 70 By i) B2k 53 B A e S 0 A e I

il 5% 1F . VF-624MS 438 H, Hidk 60 my N 42 0.32 mm, WA JEE 1.8 pm; R He: i &
1 mLemin™" s AP IERE  PERE LR 250 °C, FHERR R R IRIRE 40 °C 44 2 min, A 8 Cemin~' FHE
% 110 C 4345 1 min, X5 LA 10°C- min? FHEZ 260 °C , 4345 8 min. S FHEFEFE K 34.75 min @it {4k
ZRAEAF AT Y (g AT 2 T AREFRY 7).

TR P ST BTl FRERE 70 oV 485 TURBLEE 230 °C 5 FEHZRIRIE 260 C 5 FH R B
50—450 amu. fiff FH XS4k G4 0 0 BRI 1], LA BT i 50 i 4t Ak G ) 5 NIST1998 Bl 12 A1~ 41 43 1)

SRS P RS R B FL R A0 MW F I 1 B 1.

3 W T 7/ AW R e RN TR IS Y ol

Table 1 Retention time, ions selected for the SIM mode

WA R TR B ] A 5 T4
Compounds Molecular formula Rentention time/min Characteristic ions(m/z)
% C,H, 14.490 91*,92

2% CgHyo 16.985 91" ,106

S IE S CgHyo 17.098 91" ,106

HES o R CsHyg 17.180 91" ,106
7 CgHy 17.904 104* .78
1,2,4-=H% CoH )y 20.070 105* ,120
Sk CeH;Cl 20.130 112" ,77,114
1,240 C¢H,Cl, 21.388 146,111,148
e C,H,S, 14.086 94* 79

SCIE =t C,HeS; 20.023 126 ,45,79

TR CeH,pS 22.435 150* ,43,108
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Y4 i TR ER s R] FHE X

Compounds Molecular formula Rentention time/min Characteristic ions( m/z)

TR C,H,S 25.675 57%,122,178

S CeH,,0 15.634 56" ,72

Y C,H,,0 18.146 70*,71,96

L C,Hg0 20.128 77*,106,105

e CgH,60 20.332 56" ,84

TR CoH,50 22.259 57%,70,98

2-F LS W (2-MIB) Cy H,00 24.284 95*,107,135

+ 1% (Geosmin) C,H,,0 27.933 112*,55,111

AR T Quantitative ion.

2 5 R 51718 (Results and discussion)

2.1 SRS
2.1.1  FEIREF AR L

FEIET Y S 1 TR TR AR S 26 IR B 1) 1B e e SR80 i Ao AR T s 23 BT O AR 701
PR RN A BB A T] 5 4% R [ I 28 M 2 LR ) 5 ) 2 T 24 3o o A MU T Ak B RE 20 B 0 7
AR TRJZ A Y O DU A BP0, O] ULE B I8 ok ik A B 78 8 IGRLEE O 65 °C A H (] g
30 minll KW TE]2 180 s Z6F T 4 Bl [l BT 4l XF H AR AT 19 A USCR ITAT 1 B,
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B 1 AEZEERTYERT B BECR I (o) 8 AU (b) BBZE R I (¢) ZRY
Fig.1 Effects of different extraction fibers on the extraction effect of the VOCs

(a) Oxygenated organic matters (b) Thioether organics (¢) Monoaromatic hydrocarbons

TN 1 B A R 28 BT A8 Sk 0T AN RIS R 23~ 25 R AT AL B0 25 e Bt BAT 838 22 S X T
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FAA N, CAR/PDMS IR)Z2XT CUlE B R H S A AE B 3 T 5 24 T DVB/CAR/PDMS £7-4 3k,
T X 2 i 4 LA LR 43 95 K 09 B 460 HLAD I 5 UM & DVB/CAR/PDMS 414t 3k i f£. CAR/ PDMS
RLZLRAYIER CAR IR TSR AW PDMS 1, CAR £ LUK JLF B AR o 1 B A 2 90
) VOCs ¥4 58 Fi1EH. DVB/CAR/PDMS ZEHL S i &8 M 1 | i 28 PR IR J2 , 4P 2 DVB/PDMS,
WEHN CAR/PDMS, BAT — & 4> T-ifi BE 68 11 . /Ny TR el it SN2 DVB 1R 2, J5 W 7E N2 CAR
I TR S WIAR B AESMZ Y DVB 2R 18 33 A A IO J25 5 A e B A IR 1 25 TR B AR 2 v 1) ) 2% 25 4
SR TE I T SRR I AS TRDRT L R i AR, 4R T T 21 40 2 B9 A ERURE . IRk, % T B A ML O AR B,
3 DVB/CAR/PDMS ZEHL O s % FRREEL T, CAR/PDMS 4% 2 % — 6 — B ok 4 2 URCR v T
DVB/CAR/PDMS )2 , (EX] T HoAh  UFP i ik 1 W B 8 7 394K T DVB/CAR/PDMS % 2. KL, X T 6 ik
FALE W HIZEE, e DVB/CAR/PDMS ZEHUIR 2 5 X5 T4 R W), JURIAS [F] 26 BOR J2 14 2 BRI 26 ) 3%
/25 I DVB/CAR/PDMS Ak [R5 33 = 284k A1 110 S 56 25 2T 4 k.
2.1.2 AU B 520

UG SRS AL USRI B N 22— |, AR 4 Sk AU A S 52 i 0 i 2 T e 1 7
o BT R RO K, B R B 2 3K T Bt IR 1 A AR PR T IR R 4 e S st
], i 2 AU IR o T 5 3R 3 1 2 sl N A AT R U 2 AV 1) 0 e 2R o8 TR iy i o
NPT R e R A S K 2 R R R U JE A T, IR b R AR, 4 AR Bk
B, o0 Tl L BRI K A S 3 ) A IR P8 R R I S A A B A 2R 11 G AR AT R N
DVB/CAR /PDMS (50/30 wm) YERAEBCELE 222U ]2 30 min PLRFREW T E] R 180 s 2544 T, 433
F52 1 30,40.50,60.,65 .70 °C T X BRI LA, S 45 B A 20877,

300000 = ) 600000 = (1)
250000 500000 §
N
200000 400000 &
< < \
5] L \
5 5 §
% 150000 % 300000 §
£ & %
100000 200000 s
§ g
50000 fp 100000 s :
N ¢
Nl N 5
] é P 66
N N
Wwe N &8 S \‘\%0\
0,{0\),‘“3 O
[ © A
100000
N
N
N N
80000 B8830 C
\ (1040 C
b5 ¥ Eso0C
& 60000 B 60 C
= 65 C
& [ 70 ‘¢
40000 | 3
20000 i
N ]
JEN =N B Kl Ei 3
0 . S b4 BN, X I
"N A A O " 0 0% A%
’{0\\)e O”d N\*Y:pj (o\oe(\le g\ﬂ‘e \\oe(\ie \\oe(\ii‘ o\oe,(\le
C\\\O ?}“ﬂ‘ {\“\e‘“ 6\0“\0
AN

2 AFEFEBARE X B BOICR B2 (a) S8 AHLY) (b) BB AL (o) ERY)
Fig.2 Effects of different extraction temperature on the extraction effect of the VOCs

(a) Oxygenated organic matters (b) Thioether organics (¢) Monoaromatic hydrocarbons

2 AT, SR B2 R 30 CFHE 31 60 °C I, SPME 1% 28 BUSCRAT R R BE 4 v, Ak 2L THIR 3
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70 °C WAL HRBACR BT A BT B A T O B 5 /N1 & A ALY AR ik 2 LA S OR R ), Y 7E 60—
65 °C ik B R AR A HUR BER00R , i — 2048 Sl B AR BR8P R A 35 TR 2-MIB 45 43
KIS AAIY, WTEREE IR E] 65 °C I 1k B R AR 2 GCEE. i Tk e iR BE 25 1 R /K 28 SO 28 Bk 1
M RARKFEN.F BLE AR E ARG E 65 °C R =Y i i e FE A BORLE .
2.1.3 AU ] B 52 0

SPME J5 12 & F 3h A1 26 B, 6 RO (8] RV SAy DAy B £ A 5 30 127 fioh 280 V8 BRF - A T 35 222 (%) B [ 46
BT 7] 4 5 i 58] 2 BGRB8 Y4, 2 BBCHRF ] 20, D0J 2 R AS 8 4 5 2 JBCRSF Tl o 4 DU WR RS 2 4 T i A i
BT PR G 36 3675 405 745 A TR 8] A i 8 38 A A 9 2 JBCRICR,  [] Ao S 36 r R A LA ) — 2 v LA ARAS R 4719
I AW DVB/CAR/PDMS (50730 pam ) 15 2K FEAEBORIE N 65 °C LUK AW R 1] Ky
180 s 2544, 43 548 T 2L ]2 15,20 .25 30,35 min X AL HURCR A5 00. SL B 25 R & 3 PR,

r 600000
300000F @ [ ®

500000

250000(-
5000001 400000
< < -

g - g

<
< 150000} < 300000
o o -
A r o

200000

100000

|
as®
e
o
100000
80000 BRJ 15 min
53
£ 60000
<
g -
~
40000
20000 E
oK K

SO AehC o0 e N e o
oW O:I»i\!\)(?:ﬁ‘l\o\_obe“l %“Jw\\)e“l‘“ «J\‘@(\i&o‘o"‘w’
C\\\ Q\A’«.\“@; A (\'\C\\\
A Ak

3 AR IURTRL XS H AR A BOICR 2R (a) S B A HLY) (b) BB ALY (o) ERY)
Fig.3 Effects of different extraction time on the extraction effect of the VOCs

(a) Oxygenated organic matters (b) Thioether organics (¢) Monoaromatic hydrocarbons

SIS ZE R TT LU H ) AR BURCR I s R] ) 4 < SE 38 8 B AR e 58 A I TR, &AL S e
25 mindA B S ACR , BHE T AR TE 35 min I ASHUSCR R & A MLYITE 20-30 min IR IR FFEE
B, HAE 30 min J5 A BRSO T bk AR B R AR 2 B 4k 0 5 H BRI 5 A
I ARWFSEESE 30 min e AE AR U ]
2.1.4  ERWREEMSZ N

TEKBEF A —E (4 NaCl 7] LA FAAR S R 90 J5 7 7K 0 0 B e DA TG R AR v AR B R > Rzl
BTN Ry T 5 B AR Uk BE X 45 ) AR BUSRE B SE A, ARTF 5844 DVB/CAR/PDMS (50730 pum) /A £ HL
L, FEAETU R 30 min, HE N 65 C LI K S#EMATH] 8 180 s 2544, 43 %48 T 0.10% 15% 20% .
25% .,30% (W/V) ) NaCl X} 2SR A 52, S0 25 R ] 4 JroR. SEae 25 L3R W, $hvlk BE7E 209% %44
T B U oA BOROR B3k Bt 5, B SRV BE ARG, AEBUSCRREAIS , TTRE R MR I R B 2E T AR kTR
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2 I, TE 20% 103 Mk BE T A AT 2 3k (1 A2 RO B A , il S 56 P 2R FH 209 10 3 iR 3

300000 () (o)
500000 |
250000
400000
200000 F
..;: 150000 - %’ 300000
o3 o
100000 3 200000 -5
3 &
o
R K
50000 3 100000 ::::
3 K
ol o Lk
>
S o
o o &
&
W
120000 () A\
100000 | N
N
80000 | I I
S H
B H
< 60000 H \
& A
40000 :
20000 :
0 Y X H >4 D 5 ]
o A SRS R LS LT
oW o,ﬁl\;\)x .*!s'i\\eoiobe}\ie S\‘izi ‘J\be‘f&e\‘\ﬂwe“j{; 0‘0507'6
o v A,\(A\‘“ 1,(3-‘0\\
D ;
4 AN[EFHVE X B AR AEBUSCR AR () B 8 A VLY (b) TREEZEA LY (o) KR Y
Fig.4 Effects of concentration of 'salt on the extraction effect of the VOCs
g
(a) Oxygenated organic matters (b) Thioether organics (¢) Monoaromatic hydrocarbons
2.1.5  fEATES[E] A4 5

i AT HSF 0] 1, 2 B M) A USRI BT () e i, T 8 3 3 — B 4 0 B AR B A A7 1 ok 5 g i Tl il <, et
Tt R, S B AR B )2 75 A AR 5285 DVB/CAR/PDMS (50730 pum ) 1 R AL Bk 4T, 78
AT [A] 47 30 min, ZHURE A65 C &M T, 4055 THES A L9055 A BIRAS R, 40 5 58 T fbir
B TE] 2R 60,120 ,180.,240.300s X < BB A9 52, 25 9 UL &L 5. 7] LA H Bl e A sl () A S, B 40 i
PIRCRZ 7 R T2 5B, 76 180—300 s B H A5 4 5T ) A 803 8 TF- A, Lt A A b7 5F 1]
SV INAE UK 11 77 A A B[R] £ 4% 180 s.

2.2 ApifERR LR AY LA BT
2.2.1  FrAfERZRg 2

S0 T ) AN [ e B ) b o 5 Y < K s 1 i A TROE BRI 3] 10 mL (9B 4l /K v AR BVR B R 50,
100,200,500 ,1000,2000,5000 ng- L™ 45 20 73 TR A An S VR AE e RS T SR TI0 A2 | 2 Tl s o il 26
FEHEATLRAE ST AR E TAEMZ W3 2, R 2 TT LA ZEKBEHR B 9 50—5000 ng- L™ TS R AT, ik
I R LE 0.98 UL UG IUARER AT R AP PESC 2R |, 34 m] i AT 0 2 S o BT I K.

222 JrEVEY

F B AL T (TR AT SC 00 HEAT ARG, T 0 T 2 1 v 0 RN 2% B T A 2 AN [R] ik B2 1
Al K ANAREE 5 (1001000 ng- L") , BEAT INARIR . 3158 3 Y47 RERY RSD 2587 325 1K 46 . 45 SR
F 2R %7 U0 RSD 7E 9.8%—15.5% ; FA5 W L (50 FL 25 T 3) i s HAG B, 3% 07 15 i G 1 PR 7R
4—55 ng- L INFR I FEHN 79.1%—108.6% , T 1 f 5 2K
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Fig.5 Effects of desorption timé on the extraction effect of the VOCs

(a) Oxygenated organic matters (b) Thioether organics (¢) Monoaromatic hydrocarbons

K219 P EBR M AORRAEIER AEOCE 2RH0 At PR RG22 AR s [l i

Table 2 Results of calibration curves, linearity, detection limits, relative standard deviations, and recovery rate of 19 VOCs

YA 7 ARR(R) R Hs IR RR/%
Compounds Regression equation Regr'es'smn LODS,/I {?WHE 1 1
coefficients (ng-L7") RSD/ % 100 ng- L 1000 ng- L
LIES y=594.48x—4269.9 0.983 10 15.3 97.5 102.3
V¥ 3 y= 20064x-21023.0 0.989 15 14.8 98.3 99.5
A — 2 y=6119.7x-6854.8 0.986 18 15.1 102.3 105.2
[A] -+ — 2% = 5484.8x-6179.1 0.982 24 15.5 99.1 98.3
ENR y= 6487.3x-6032.60 0.991 10 11.8 104.8 108.2
1,2,4-=H% y= 9515.2x-12700 0.982 15 15.3 105.2 103.3
BN y=391.00x+ 1690.4 0.994 20 11.9 104.7 98.3
1,2- 5% = 4401.6x-5187.0 0.985 25 14.9 98.5 89.1
LR - St i y=131.20x+ 162.04 0.996 27 10.8 99.1 102.4
i - y= 437.00x+7120.6 0.990 55 12.6 79.1 96.8
TN Ak y=1749.5x+ 3659.2 0.998 23 9.8 104.3 99.9
TR =2154.6x +3906.8 0.992 26 10.2 96.2 89.8
L y= 221.48x+14478 0.993 8 13.4 91.4 89.5
B y= 103.87x+11766 0.991 5 14.2 83.6 102.8
2 y=71.310x+6905.2 0.993 15 14.8 79.9 90.7
FRE y=788.22x+62038 0.982 48 15.2 108.6 100.8
T y=4935.7x+712812 0.989 40 15.4 91.2 102.3
2- VP S B st y= 385.14x+3229.8 0.996 12.1 102.4 95.4
Tk = 635.27x+13535 0.991 11.2 103.6 98.3

Ty Fon & ea Y g m

concentration of each compound.

/\,x %/b%’ﬂ:A%Hﬁm

.The y represents the peak area of each compound,

and x represents the
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2.3 SEZBRAKAEAI 2

SRR LT A A B T AR LA RS T U5 K ) BT A S K 5 Ve RE i E A TR ZE 10 mL
IKFEHIA 20% (W/V) ) NaCl,65 CIEAk 2544 N A0 30 min, f##T 180 s, X7k AR 20 VOCs i#47[F]
BT, S5 L% 376 A T IR 7K Hh R T v B e e P R T 2 W 5, A RVR N 54.84 pe - LY HIROE:
PRI A 1 B WK (A R R B IS 0 . 2- Y S S WA R 3, B VR 18.87 g L BREE S AR R Y
TrEEARA TR AR 2-H L R A - R ZE IR B (EAR AIG, PRL RS A A T IR R & A T R
FEWR.B R K BT I e e SR EESS , B E h 35.68 wg - LY HUE AR R W AN B2 R
G350 24.85 pg- L1 20.95 wg L7 T 0TS K B DTt T B R T v B A R B A 2R, R
930.88 pg- L7 IR B R R Y, MR N 10.23 pg- L7 SRS, MR R m 2R R
Yy, BOREER 23.21 pg- L7 HORORBRBEEY) BT, SR EE M 20.06 wg- L7 725K KU 289 H 91
A ORI B TR s 3 A S A 0 S R e Ak SO | 7 = SR i ik 25 0 T 3 e ) N AN e ol ST e
JEEEN VOCs 154y, 7615 8 K AL 3Lt R v 4 25 <005 e m) .

R3 AFETEEAKPSFRYIBA S (ng- L)

Table 3 Concentration of VOCs in different waste waters (ng-L™")

YA B ATTIEK BTk WS I KGR
Compounds A plant wastewater B plant wastewater Aerated grit chamber Aqueous sludge
WA 548.4 356.8 — —

2- P S B e 102.3 — - —
FkE 86.4 — — —
KEY 65.7 248.5 102.3 232.1
R 39.9 209:5 308.8 200.6

. I05E K IR Y5 BE 100 %, The samples were diluted by 100 times.

3 %51 ( Conclusion)

ABIFORE SPME R AL HLE AR S GC-MS I FH A I T [F) 24600 75 1K i Z2 PR VOCs 53R 5.
ERRRYI BN N S A A BRBEE IR R YA 3 28, A7 ik A O e A I 52 AL RS B2 1496 A2
MM SR BOR B AR i e AR B R A, AT TR | [R5 T TS KA Tl R K 2
it VOCs S IRB0E R JF AL VOCs 50K 75 G AN FIEE I HoR A & S ik S0 .
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