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To unambiguously characterize spilled fuel products and to link them to the known
sources are extremely important for environmental damage assessment, understanding
the fate and behavior and predicting the potential long-term impact of spilled fuels on the
environment, selecting appropriate spill response and taking effective clean-up measures.
These data, in combination with historic, geological, environmental, and any other related
information on the contaminated site can, in many cases, help to support pollution control
and remediation design. Thus, design and development of fast, sensitive, economic and
accurate analytical methods for screening of target pollutants (i.e., volatile organic
compounds, VOCSs) in soil gas monitoring wells become very important.

The objective of this research was to develop a fast and reliable method for
quantification of concentrations of soil gas in gas stations and storage tank facilities to
assess potential subsurface contamination. Specific objectives were to test the efficacy
of retracted solid phase microextraction (SPME) fiber, commercial available sorbents
such as Sorbent Tubes Anasorb CSC® and ULTRA sampler sorbe®. Commonly detected
VOC:s such as methyl tert butyl ether (MTBE), benzene, toluene, ethylbenzene, xylenes,
substituted benzenes, and diaromatics were selected as the target compounds in gas
stations and above/underground storage facilities.

Passive sampling of air and soil gas involves the deployment of an adsorbent that
collecting compounds in the vapor state over time. Conventionally discussions of passive
sampling in procedural documents are often limited in scope and fail to recognize the
quantitative capabilities and benefits of passive sampling. It is proposed that passive
sampling method can provide samples of soil gas, sub-slab soil gas, and air for volatile
and semivolatile organic compounds under varied conditions of contaminated sites.

Gasoline contaminated soil was prepared to verify desorption efficiency of different
sorbents while sorbing target compounds. The effects of sampling time, temperature,
concentration levels, retraction depth, and the contribution of extraction of SPME needle
assembly was tested. Sorption of gasoline contaminated vapor was allowed to contact
SPME for one hour. Contact time of 24 hours was set for Sorbent Tubes Anasorb CSC®
and ULTRA sampler sorbe®. The ultimate desorption condition for SPME was found to

be 30 seconds at 200°C prior to gas chromatograph/mass spectrometer (GC-MS) analysis.

X



The suitable desorption temperature for Sorbent Tubes Anasorb CSC® and ULTRA
sampler sorbe® was 150°C.

Gasoline contaminated soil was prepared for verifying sorption efficiency of
different sorbents. SPME reached highest sorption capacity after 9 hour in the newly
spilled soils. However, longer time of 12 hour was required to reach the highest sorption
capacity for extended contaminated soil. Sorption onto Tubes Anasorb CSC® and
ULTRA sampler sorbe® will require contact time of 72 hour to reach highest capacity.

Field study was conducted to evalaute the performance and applicability of passive
soil gas absorbent kits under different hydrogeological conditions in gas stations and
storage tank facilities. Four gasoline contaminated stations were selected for field test.
Two of them were operated by Formosa Petroleum Company and two operated by
Chinese Petroleum Company. Prior to evaluate the efficacy of retracted SPME fiber,
commercial available sorbents such as Sorbent Tubes Anasorb CSC® and ULTRA
sampler sorbe®, soil gas in all of the soil monitoring wells in each station were analyzed
by portable gas chromatograph/photo ionization detector (GC/PID) and gas
chromatograph/flame ionization detector (GC/FID). Five soil gas monitoring wells were
selected in each gas station for further study. The results indicated that SPME can sorb
more gas components in soil monitoring wells than other sorbents applied. Time of flight
mass spectrometer (TOF-MS) did offer precise analysis of soil gas components. However
interference such as humidity and other contaminants from the contmaminated sites and
relative high cost of the instruent may limit its applicability. In terms of time, data
accuracy, and cost, it is recommended that SPME and Sorbent Tubes Anasorb CSC® may
serve as the better choice in passive sorption of soil gas in the field. In particular, SPME
and Sorbent Tubes Anasorb CSC®serve as precaution tools for contamination prevention

in gas stations.
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¥-F P E A pan
113 4 s

% it A 55 4 (contamination of petroleum products)z. i & KR & &3 T &%
(underground storage tanks, USTs)8if ~ # ReLH ~ 2 # o L A KL BIES >
FREBAE TORBERLAN R R RR IR F AR L A 0B
PREORNIE P g R RS AE AT L RR o F e 32 TR 2 B
Bt ARG S AL SRR B G b2 ARG

#

AL G F M A IR TR R A R &G TR
5

WI1ECFFNERL G0 F 2 A O 0 St 35%E
TRGOMAEL o AR TN 0 BRI ARG THARFE
P ERA LR RE R R R T RGN BT i At B SR
ERECEEEANEE TR S o S

S F AR I EEE T RFALAE KR - 0 AALER T e UKE
L EN L e e B SR D AR B R 2 BIR DR B R R AR
SRR AT RS B 2015 & 70 (A PR boib 2k 3 2499 A

SR 0TRATERS > B G 55 Q78 A)E B D (265 &) E L 1 e b

TG 4 Ex TR EE 2RI 83 10,000 A T RN 0 HEcE 4p
FER G W ER TR R AN SRRERIEE B TR AR R
WETRE O FFLFAFAAT IR oA IR AL FHEE > RRETE
T AR A R -

Segh b B CHSANE R B A A EF KA A el T 5 AR A

B oAE s e B e A T BRINE R EFRED R RLZ TR RN
AT bR AT ERPHTEAABEET  EHLIIMY o A RBET LR

AL AR TR E A g RS SR TR S E N AR 2 T R R
P BB RIEETRR o BMERIER > BAF E e r ¥ 2 RGeS 2 R
ERToRZ R e BE AL B AT R OBE S 0T B0 v i

PR~ 2O B R s O SRR R A JRITR o
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NI EFRMIBEGR 2D EFORE C EP R KRG G LHN

Fli#cr V54 R AV RE AR TRE AR SERFAUL (D)
Pl b A TART L 0 QF AF R LI HY BRI Q) R L
BiEL A G ragakE R o (A)F AP L IV F AR e o
205 Ry I|ILH P oo B ¥ 5 ¢ methyl tert butyl ether (MTBE) ~
benzene - toluene ~ ethylbenzene ~ m/p-xylene ~ o-xylene (BTEX)% H © ¥ ¥ 7 > 4
o P HEF IS RBEE H ESORE M FR oy HRET R ¢
Wi BB I TRT o PERITAY 2 T kR et 20 T8 - FRIA A
2AAM o ER AL P 2 FEE o B P AR o

v TRE Y i 43 #4 (volatile organic compound, VOC) » e % 4 B
EEFRGECFBFAA BFEFR  KBBRZELFEET BF o ARF
P22k HIEZ B TRESTRARDTL 0 3 EICHE OF APIEE
ER R R B R F LR e S L T ar
dHEECRPISAFRP REGE T 1T P EICHEF g o 5 BN fE
ARG RS BRSNS C BELAEPER - 2R F A AR AT
HHRLE R R R B RO B T R KA R Y 0 At
PERENPES A8 NEFFAF LD AT R R EY T HEG

WALES FAPEEN AL ERRBE S TORERY & F P



1275 B &
AEEFLR SRS TN RS ME RS (SRR )T AT
2t 2SI EFHMEER S E > UHE T FFFREEREL [ D
AP s RS A o BRI RIBE LS AR RRY 2 E T
By o B RS2 SRR DRIAEE ¢ 0 T3R5 WARE SRR
B AP R TR IR FME R Y (REREE)B AR ERT N8
FRBRL > D3RR 2 PR Homic 27 (o B5 2 MRS
Bl GE b o BT F K i F4p 5 P~(solid phase microextraction) sk EE 4R o fie
EpFFEELEREE L B R S TR R
KRB ASGn iy R FAFIERS B AN H R PR

B4 v B 2 A 5 (sustainable remediation)# 4¢ o
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SR IEFUMRATENG

20 @RI FFHARREZART F#F
211 2 M PAFRE

BWTIREY P E PGS AF o n R d ARG LRAERSB B L
AT S k& Mk B # & (concentration gradient) o b ¢t Z oK B (4 ek )P g |4
FWF o EE G gL B (capillary fringe) @} @D S F (3 e fok)2
B O HAFAT 3 ANIEILEY o ARKRBID R EFN o I F MY g
FWFER > B AR TR SRR RBRRE 4 'Faﬁgﬁiﬂ%j
wogﬁja@ﬁ#%1¢‘4ﬁ@+@%4,mmﬁﬁw*%# EE SR
Pk R HkE e kRPR 0wt k&qﬁiﬁi@%&ﬁ&’m%ﬁﬂﬁ%
ZR R NN S AN S L AR SR JEE TR TR T P2
R RIR SRR S i S XACt s DR R DLIEEE IR S e el
R EERATE R B e s BT RB N E S SR g
FIFM G WP ALK e T IR R F MR HAT BE TRE

ek B A T kR s 4o @) 2-1 #1757 (Connecticut DEP, 2006) -

212 2 F A RIE? £

WHRAEFHMALZ T T o (I)FREFEF BEEE5 L7555 Q)
REFFFZRZFDLFE Q)i 2 2 & T kP g pHy $F iz 44
Bl (D &AL G B it B St FEFE T B 25 %R 5 (6)
R TOREER WA RVE S (DERS AL E S L
AP AAR Q)AL AT BRBENFLY DB (DI E R ES
LB % (Soil vapor extraction, SVE) ST R 2 T (10) 75 (de SVE ~ 24 47 B05)
SRl (D)3 ™ BEH K SURIRE - SRR K SURIA 5 (12)2 EREEE = TR TR
# > % & iz v (USEPA, 1998; 2007) -



it I FMBFGER2AA M

%, 58 %)
&
TR

(QISEREIE TIRD

_—
VOCRE

IS
o o
TS

(DT EEREKSTE

_ >
VOCERE

(9606666888
\ & ( gxg

(OFREKFEE

—
VOCERE

R LTS EY o

RTINS

VOCERE
(d)EHEDEESHE
: !
' ( |
I \\\ [ Q/, |
= = |
: v \'/_/‘ f \\¥ |
: VOCEE
(e)VOCSSHRAIIRNERE

Bl 2-17 F 8 THRRE2ZILFEHET 85 (VOC)k R H A



ARES: FR; SIS ER LE Y3t
(=) - g™ ixi

- AR EF B H R R L EF B> mmHg@20°C 0 3 ¥
#ic>1 2 0.05 kPa M¥/mole » ¥ 4 3k A S &efo i <80% @ T3 & B H TR
4 #4 (USEPA, 2007) -
(Z) k=¥ Fig e

FHEFUALEGT R RS BT IEE S L P TES LS F
U Bf?*i Bl kL ZERREE AL PR EE o B F AL
B ERFIZFHUAL  BFEERA S » THEFDFTHERE I E 4=
FRFERAF ASFAERLA ]  XBREIZFORFANTF T HFUEAY
BRRAPE > ERFEOFHIER > BRFERLKSRL  PIT @S HHEd
R enfRE o ph > B T OREE KR > RFAPEEF I THEE S AN EE
(smear zone) » ¥ 4a-k it g4 0 RILF PG WP~ B F R ﬁ”%%‘,ﬁ 2L

%
apv

(Z) F i g
R FREDERFFER U IR TRERL G 7 RARR DR

Feomafn iR @R E I RIFIEALIRT kAT §
AL ETHER B G ok R ) Bt B R B T oR(<
2 2 %) Pl g IR F MR DR RE o R PR R TR o My R
BRBRERALIIHA DI HEFHAD D > T g RFFEE(>06 2 )L
FROERER S TRE G AT F ALY 0 F RO mg@ 1§ P @
FEdEF IR A FIM > LWALFBREBANREE > BRI FGET AL

>S4
=
+
3
)

Nng iE g 2T 2 {7 (Connecticut DEP, 2006; USEPA, 2007) -

2.1.4 3 3 F WERES 2

ML IEY NG WE R §FCEF L FHROVERT L RRT
PHP R RFMACEE AR T AL - BT B BIEY e
j,j%«gf(o‘kl—byi\.lrﬁ’fﬂjjﬁ__%%\’%‘b'ﬁ_‘f ﬂu( ’f”lﬁuﬁm/?lz%?f‘g>’l§”
Wi EE O RECESTRE S IEFFHIIF NRR - G B E
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BEG A B F R R ) o W RS T I TR It o P~ R F AR
Hr AT EFIHRAAI c RETIEFRA R S F AP BN H
[ R A I o R T%J/vb BA G B A e F AR
Sl BEE ALY S i

IEFHERAZAFNERFNET 2D WA UEP AT
(GRER s W%

AENAREESZREI BRI FRE A IEFHER YIRS B RN
PR THRP] 0 A T R B (4o Tedlar™ Sample Bag)i § % % 4 47 © 47 B ¥ 7]
FOF G 2480 - AR B R (passive placed probe) 5 4e ] 2-2(a)# T 0 ¥ -
& 7. » 7“4 P (drive ground probe) » 4 §] 2-2(b) #77 ©

AR B IR E Ak B L AR B RHEE (bucket auger) 2 i s 4g4EF 0 £ K-
WiRIE B ~4EF 7 > g o2 & kH TR BHRPFLEEREERE > > BN R
B oo F O NIFRIE R LB AT A TSN PEH T E 2 B I iR g >
fﬁ"i‘hés& TR Ape Ao R gEe: | 2T ABRIFREL > R R Y
35 A4 HeR NPT 6 AR A R AR T S B 0 T AR AR A ¢
BOLEFH T SEPMRFEY DL HEERS S

PP EARAMIEFHER Y (FHEPEE)PEFE L e ki it ¥
ﬂﬁﬁézﬁiﬁaﬁw’%&%miﬁﬂﬁﬁkﬁmﬂ#%w’upﬂﬁﬁﬁ
31{@¢%%ﬁmapgyu%%¢ﬁﬁﬂ@%ﬁo

PR dlend EE MERY > 4oB 2-3 977 > H P Bl 2-3(b) 5 B Ae 2
HHEFHMTRE - 2 RANFERF LI EFHMERE L ETFRE > AoB 24 977
(7 Fcldk 8 g ¥ > 2012)
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o i 4 i;;!j—::} MILS-GRI 2N A FHpe v A*"'FE}*{] ¥ E 5 LN

Sehedule 40 Sehedule 80 1/8” PVC &
1/2” PVC warpped and unwrapped O 5 ORI

ey ] KAKLR HEYRERAUS
BRE ERERRIR

F12-4 & 57312 4Rl 8 8 3 S WE R2 2 6

(ERE’S FER: F 3 FS

AE RS E G 2PN - S EF AN REBA T o BT
HF A PEREHETY 0 Y A R T R > TR R S Yy
W i S S SR B B S e 25() A T - b 2% A
$ 1% (whole-air passive collection)$t #F » F| * % 3t 3 6 F 2 wiclp 4 £ 4
(emission isolation flux chamber) » 4z & k473 = £ 1t 5 1 > 4B 2-5(b)#77+ »
PR E A AMERRLRITR  DRT RS o

AT IR B B N ERR G R R (S S A R R R Haes Z 4
ErSPTRED > FHEYPFF O BRI B RIFT RSP R
I s - BTSRRI g O e SN P /U N = sl (L S L I o 1 LSS
MR 2 L it AHEFE G R AR R B RR MPRaRR] o

AT R EE L BRSO S R R e kg R b
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Er D RET > FHRT G EF NS B AR AEF R BB EF AP R
A bR o d T A 1 ’?ﬁ‘{}f;:}g'}ig"h T R F R 2 F I gl
PR R E s RV EIF RGP EF LSRR PR o

RESE

RRBES
DTS

#i | [pru]

23 Ju|

&

SRV WRIBEWRE/KE

RO S

(a) o 55 A B B H B (b) 2 % A 4 1% B (L AT 4L £ )
Bl 2-5 At 2 2 F MR HE

2053 F M2 HF AL HRE

FHEE TAAFAALFTY AHAS AP REF R F G RE
(Photoionization Detector, PID) ~ X “&z 3+ i ;2] & (Flame Ionization Detector, FID)£?
#7349 4 47 & (Portable Gas Chromatographs) > % £ & 5% & B4c ] 2-6 777 o
(—) B+ dplEe i plE
1. k425 i B B (PID)

kgpd LB R R WA RS AL RIS > I 3R F P
TEOPEHLR frAFT S > RN S PFRETA L DRI ] 0 T AEE o 7
g MaPsda 2 b 7 { KRB EE R M ERM > R ER4 5 T

Iy

EEFER Rt o M kE S WP EBHNU 5 B> ZA RS R BT R E9ISeV
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v IR FRIBGERC 2D AR AL RN RNEE S LS

102eVE 11.7eVz Rz > SRV ERNFITARCLEFELL I ER
FiEp o HP 102eVE 117 eV p|BY 2RIl A 5T B2 E &
%wjﬂﬁw%oﬁ&%ﬁaﬁlftfwwuueV%%@¢¢ﬂ+’ﬂﬁlme%
Fwtt o @ 95 eV RRT R NR S T e S o Had gk g 2 % wpl
AFRF HMECT 22 R) 0 1 b 2R R FL8 (ASTM 2003; 2008) -

P L HRBHIAEFRCEPF RREA O B SR AP R
YRR fﬁ'frﬁiiﬁﬁmiﬂﬁt TR s s B Mok A R TR o 2
RIS R BHLF R (o pR)it B R R A B S o
REHF AL P (e BTEX)EBATRE » R840 g 5L 7 00 )

aﬂ

i
O =4
e

bl m

P
=
o

R RS AT AR o

2%

%-# % #} * Thermo Electron Corporation , Photovac. Inc. i PID Analyzer. LLC ©

(a) 3 F188] % (PID) L Kt e T 443] % (FID)

4-# 7 #t * Varian, Inc.. Electron Sensor Technology. Photovae, Inc. #i Inficon

(b) T4 X R0 #7
Bl2-6 £ AN HEFHATRE

2. NG EE S i p) B(FID)

Lo R E T E AR RS o A g e
Tin(fL 5 REF B instrument response)£? $h 5P L F T EH R R S 1
12



APEA Chde LR R e a0 BRIE - BRI TR FARD o N GAES BB
EHRHASHDFBEAFORALP DR 0 DR RN MR AP
BIACR 0 Fla il Ef ot F AR RGR)RE & S R o 235 FID
ORI B TR A HEFMA T 25 ¢ VOCs 2 SVOCSiF 4 it &4 0 iRl
PR AV TEERREE > HFRFEE T R RE G o
GEYY %?ﬁ%;@i&%ﬁiﬁd S F AR IRSRP] B TR BIERR > B RE
2HEARP R EF WA FHIL R EEL2RACZPIZFTEERE -
3.AREA
kA R R LGS P B mA R T AEIE (D) HRE

g MOTE TR REBEREEF RNOMGE Q) F A B HES
EHREAEAL RS SR T BRI AR TEREA AT
3 R F & ¥ haUE 5 Fl(linear range) o (4) 1k &P HIER < (5)
P g VigarT R B(FID)A L - (6) 5" 23 kAT
AT & M ¢ ok B (quench) X g W P B(PID) B o R BB B R W
B e (MNikS? FRERD-F P REF §F %3 VG4 R % (FID) &

& (sensitivity) e

(=) 725 F Ap R A7 &

F AR K AT - B T A PrenPle o RS d Y8 F M (carrier gas 0 4o~ & o
F)¥E - BARY PP —EF Y RESRABRF ) TR L
PoBBR o FrBE ARG T AL F RS p B({e FIDPID & 7
=+ 4 #5178 P F (electron capture detector, ECD)) » B % & B ELEd 24 B2 T %%
A MR T o SR BRI EHHCTEREF BHESOF TR B
¥ & B F Jisitk # (response peak) cfE A fF B2EIS AR R S T > 5 A e
gl > Al SRR R R YRR R T o Jhd R ORI FeE B
AR RON S R T4 0 A RARR RS BRI FS VGRS GRE
Bt AELSATE O TAPERF o
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22 BN R B

T T ERLE G AT HRE ALY R 0 B AT PR B RIEK
5 2 VOC RIZ > | Agd B %0t £ kAT > TS R RIA &
* 4P H 5 B~ % (solid-phase microextraction, SPME) ¥ i it 5 f(fiber) > F]4p 4
B it s FB ol At - MaORTE BB 2 2 B A E R R A S
Eo 2 R R - T R I o A - B G P BH L F R G
Al RAACH R BEZ R ST ST

FARMEPE L REXEHE HF 52 2 S BT e (R
B R R R FRY I ABRAE R f 2 FURHCE Pk e
P F o RA RS ENBEL > FER S AEF T RF RS
BREGMHEAZFL S FaRZLAITCERIER PR TF 5 AFTREY S
FH o

H

Lq

2.2.1 AR E BoA2iR

¥ - FEACE AR 1990 # 5 d 4 £+ Waterloo * & Janusz Pawliszyn
FRARETA B~ e g- 2 &g o S E T A F IR TR A
M- R Foavgia b Fcoating) - K T AR 0 4 Lhdw F B -
Hamilton 7000 A];3 44448 » & R D31 bf 42 vh > RIS ddw 2. ¥ — =L 10
THF AP REL o ML AT Bk R o 2O R 2 A &R E0 1993 & 4

I
d Supelco = & #7115 4o 2-7 #7¢ 0 H RILE Pawliszyn & A #r3% J e B 4P

_i

foood vt RELEAFREFITL 5> A M 23 2HEEXE L H
CEBER AL PECLFRERARS G5 BA Ao 3 ATENH
(holder) » # it L% kB %~ A HH WAL LHH LV - S hRF A=
b B et e e (fused silica fiber)#® A > 7 R A4 T2 2 R Y B R
e s f e B2 4k g {7 3B~ (Farhadi et al., 2008; Matin et al., 2013; Maruya et al.,
2015) -
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\[> Plunger
|— Barrel
|— Plunger retaining screw
+— Z-slot

O / Hub viewing window ’," “‘

Adjustable needle
guide/depth gauge

Tensioning spring

Sealing septum

Septum piercing‘; needle ;

Fiber attachment, tubing

Fused-silica fiber ~———————

E%‘]27 i‘L—iq#B/{vf}:B"/} < B

222 Bip I BHFR A
FARCE B R E AR R

PEIEE 23 Ha R R 0§ g

B o BT A 0 RS R

%“’%%$&wzﬁ%<@28%aaﬁﬁwﬁ§%¢ﬁ%;

LS F AR RALE AR R A s A 2 FR R
FREFAARITRLAMC EEFERY > BT R RBRE T BRI F AR

35 G R A B R FBA A o] 8 frA o BB AR AR 4T RA

Pl & 3% 2 3 A% % 9%E (solvent desorption chamber) » 41 * # #+ 4p (mobile phase)

PRE BRI AT B R R #pi%rs*ﬁziéﬁﬁﬁﬁﬂ‘r%@ A B R
% it {7 H fL W

MR AR AR AT RA AT T RR AT LT EEE Y A

(dynamic desorption) g« §_r2 # it % ' (static desorption)fs £ /3 » i& {7 4~ 47 (Matin et

al., 2013; Maruya et al., 2015) -
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NI EFRMIBEGR 2D EFORE C EP R KRG G LHN

BT B A R TR Y g B T R U] Blerr i o
A bds 14ty (bonded) R 0 B A TR AL 1P RIS R R
TG o TR AR T S A S A 0 BRERBABIERE I N L@
T FE A R RSk s T o évrg«ﬂmi*% F]L P Rt E AR A
Sk 00 AR R AT R R RS O o

Extraction Procedure
Retract fbecwithdraw neadle.

RS

|
l
|
|
1
(Y. -/

Desorption Procedure

Ratract fiber
Plerca saptum in GC inlet (or withdraw noadlo.
ntroducs noedle into SPME/HPLC
ntertace)

Expose bendescrb analles

—E—.——

.

—

oo

B 2-8 FAR e F Br 2 B2 kG SRR
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2.3 3 4§ MBS

AP RA R ES A * 2 23§ R i F (Passive Soil Gas
Sampling) » ¢ 7 GORE-SORBER®¥? Beacon Environmental Services, Inc.= i fq 7
23R F MR -

2.3.1 GORE-SORBER # & ¥ it

GORE-SORBER /% d % B GORE 2> & #7 4 2t #5358 2 3 5 fe v ] » 2 oh
RS0 A 0 B JL0.6 2 AR ERE E (B 2-9 97 ) 0 B ¢k & GORE-TEX
+ i 2. ePTFE(Expanded Polytetrafluoroethylene) = > p & Z s v o d & 2 &7 R
BB S o ePTFE WEh sk M 7 8k F 1837 » 27 ¢ It 7
RRE o~ o Tt o PER TV ELORF & B F MR S iR o LR AR T
BokFagtrir s i 2 RET L B4cB 10 #757 (Robbins et al., 1990a;
1990b; Hodny et al., 2009) °

@ * GORE-SORBER # % ** frH BB S 5N 2 P HER - B 2 |
XA S RE 50 2 A i o ¥ % GORE-SORBER 34 £ 8 11 % B % & #w vy
BT B B RERRIER > R R B ERF U T 0 &S0 GPS ®ix
EEBEETE o RFHFE 23 3R EE B AR Y BAEET
Bk E I GCMS i {7 4 47 0~ 473 2 5 3 Wk %% EPAmethod 8260 (Hodny et al.,
2009) -
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LI EFMBHEGER 2D ALRAL P EF R REEFT LS

& 2-9 GORE-SORBER

Water and Soil
Particles Remain
Outside

GORE-TEX® membrane

¥l 2-10 GORE-SORBER /12

2.3.2 Beacon 3 & 3 '

% ® Beacon Environmental 2 & #7474 cdg # ;% 4 3 $% $k (passive soil gas,
PSG) » &A% vt R IR b 2 ¢ e gl g DT M s BT 2 T S
k> 4 % 4 v & $(polunuclear aromatic hydrocarbons, PAHs)#® & if * # g
¥ chit 4 FRArk 2-1 9% o PSG IR B L - BT FLP KGR
E
BARE BREWT SN TR AL .
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% 2-1PSGi * i* &4 T4

trans-1_2-Dichloroethene
Methyl-t-butyl ether (MTBE)
1.1-Dichloroethane

c13-1, 2-Dichloroethene

TPH Cs-Cs p & m-Xylene

TPH C,-Cy5 Bromoform

Vinyl Chloride 1.1.2 2-Tetrachloroethane
1.1-Dichloroethens o-Kylene

1.2 3-Trchloropropane
Lsopropylbenzene

1.3 5-Trimethylbenzene
1.2 4-Trimethylbenzens

Chloroform 1.3-Dichlorobenzens
2.2-Dichloropropans 1.4-Dichlorobenzens
1.2-Dichloroethane 1.2-Dichlorobenzens
1.1.1-Trichloroethans n-Butylbenzene
1.1-Dichloropropens 1.2 4-Trichlerobenzene
Carbon Tetrachloride Naphthalene
Benzene Hexachlorobutadiene
1.2-Dyichloropropane Trichlorobenzenes
Trichloroethene 2-Methyilnaphthalene
1.1,2-Trichloroethane Tetrachlorobenzenes
Tolzene Acenaphthylens
1.3-Dichloropropane Acenaphthene
1.2-Dibromeethane (EDB) Pentachlorobenzene
Tetrachloroethens Heptadecane
1.1.1.2-Tetrachloroethane Hexachlorobenzene
Chlorobenzene Phenanthrene
Ethylbenzene Anthracens

B AN S ENGE D BEIT25 040 R 30 24 0 T
FHEE G IERE D RE BRSNS F IR A DI EEREN
Fro FREEE - PREEREEREREE > FES T A BAeR 2-11 A7 o 2l
31 42w TEIFHREFHYALFEFDRIL > £ 12 GC-MS 2470 &
¥ % 5 % W%k =% USEPA method 8260C -

19



A MIRHGR S AN A F AL AP N KA T A

s -t ll“ ’l’ \ l l‘ l ‘5
RETRIEVAL WIRE ALUMINUM —»
FOIL PLUG
6”
o)
PSG SAMPLER m
e HOLE ADVANCED
<«——TO REQUIRED —»
DEPTH
1 ¥~ CONCRETE PATCH
ASPHALT/ ¥~ALUMINUM FOIL PLUG
CONCRETE
12”7

R0, (S » HOLE ADVANCED
TO REQUIRED
DEPTH

B) 2-11 Beacon $% & B & 7 % B
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2.4 2 B F MRS R

I F MBS EGEIE 101 & 5P 11 pRigrra 2 T TREH i R
FREZT R PR F B E TN g Viag+ P % (Flame ionization
detector, FID)# & &t 3 i jp| ® (Photo ionization detector, PID)2. 2 47 i% > & B3k &
TR kR EFME R (RAEERE D) P RR A g 18
2Op ST AR R(F ORI R 0 2012) o R 2 F Ao TR -

2413 TR ASLIEFMERI Y P B F PG 2
BT R R F T R (R ARRIE )P R RIEE B F R AR B 2-12

ATIT 0 AR BEGRLP AT L

1.7 it B (T ¥ 425

() g § 2 BRI L BRIAEE E > FF 3 Bacy et et 289 o g
fe L ts i R

(2 BB ERY NPUARE N 0 ALFIRIAEE ARV 0 HERIAREZIFR o M E
BUBEFREBA240 2040 > ERFERE BRI EREKIFR

GB) BN B A G XKW FRDAP > AR K EFRE ETFE G A o
Yo R - % RR s E s FR R o

M)%ﬁﬁ%kéﬁﬁwﬁ?ﬁwEH%%%#Wfﬁﬁd@Fﬁ%M%%°

O)BF REFEZAR)RRIG R Y 7 L 7/R4 &2 1/8Hp 2 7% > fe g i’
Bk A fr A B A E 0 REZREPIRE IS BF AL BIER
BFE ORFHFFE ISt BREIZHZIZRERE > DGR

e

2.4 F Wwipl T EARR

(1) T$a g R BLE TP > mPEFRERD o

(2) * FRIBERD FA kR E

(3) RIAE PRI F 15448 -

(4) " ERZAVEAEFEARAEEREC ©

(5) #-HRELEFERH>BILHAEN OIS I020F BALEFFR
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=8E

AIREERER

v

TELHFEER

eENBIbBE
1 RERAE

18RRI ERGE0
*E  BEEWES

BB

BRI

v
RAHARS

Eﬁﬁrﬁﬁ

PID/FID/LEL
fRIEIE

BAETHREA -
ARERE ~ BUKR

KRGS

[ BRRE « Bk
b~ BERIR
V&R
BRI

PEZE

(ER2EREE)
Y RBEZE

BRI
(ZERY{E © LEL 25% « PID
500 ppmV s FID 2000 ppmV)

V<ERE
AREERRR

v
FRIRBRH

ALIRSERRBR

R#H

\ 4

RREERER

v

BmmEN
BRARE

Bl 2-12 4eibh BRIA E 3 A0 RIRER R 0 F BRI AR



7T R Ak o Bl FORR Eed
©) FNEF R FUREACHFFLEL BT LRIL L RIBE

242 1 B F HEHRA R T
FEAM P EEFRFAP TR NS LAERRR  HHFLESRE 2
fojd SRR F O F MERGE 0 RS ST
1. 35 8L R B
(D) M- FER] Rt A A RF] ~ RIFELZ PURE D F HRR = % o
Q)i g TR R ERTRISLERT
Q) Hted g lrtei b A RAERBEEET S RFMGE > F00FF 1R %GR
Wy AEGI-E

T Smo P2 MEHFIF T 5me

3. H-F R G R
2HF MR RR R LR MR N oW 2-13 TR 0 AP R RO R RE AR
W E B A TIRE 0.5m 4] % PID/FID i& (7 B-&ip] - %4 T8 T REH ksl

W

FRTRE P 0§ S S (NIEA M203.11C) ;» #4322 PID ~ FID ] & =
500 ppmV ¥ 0 T A K AP EF BLFA  THEIBAFMNEERTTHE
AT ERBIE R o
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B 2EFMREGER S ZAAFRHRE AN REEF A0

W 3 RIR R

¥ 7 AEAR Tedlar
. . FB ¥ 7] %g

BEERAEAD

Bl 2-13 2 3 5 W7 2B

24



YR -FLYEEER

te bR p R R AR TR GEE TR I EF ME R E S FRIE ) AR
ﬁ%ﬁ%%m’w%%@ﬂﬁﬁﬁﬁ’éﬁi%%@&+uﬁﬁaﬁﬁ$’%ﬁ
%’z;‘%_%?iﬁ'l‘}%“é PR e P g v BRI APTER S D RET EREET

FAEF TR AUTHFRES L EIIE A4 7 B RUAE RBIW

i % el g3 v P B (Flame ionization detector, FID) # sk g3 it i jp| % (Photo
ionization detector, PID)z_ 4 47 *2 4| & + & - "f Vit d R F A E R
K G AR ) MRS Fa T R 1 B o FPt AT A &1L G
BFFRA > A BEFRREFPRME Ao EFHREN A R R AR 31 4T
o
-~ R A%

FHREFGEFRGH TRBALIE LB LA E P HRP L HEF R
VR EREA e REAPR AR (TRl B TR R F G R RIE T kR &
TR PR SRR A AT o R B RS e 2 2 T R e 2Rl
oo B R GIESE W L 50mL P 95 m AL R B ITHERAARIT I EY > LU
i T8 17 e it Lhr(SPME) 2 24hr(Sorbent Tubes Anasorb CSC®#2 ULTRA sampler
sorbe®) » FERHEF R AL AR BARGEE TR J FHREFRE
S F 2 BRI T 2 S

N LRS- 251 =

S SRR R EF WERURE W FORGE 0 RIRT R E R (T Sy
(5~ BREE I S SURE R R  R ) TR R 0 F e 8 T SRR B
S FAREE AT AT BRI e sk f AR R R

SOl AR A RS S B R o EE R AT FHRR L
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NI EFRMIBEGR 2D EFORE C EP R KRG G LHN

TR B HEFNR G hHRZAE

| | fro it 36 55 3R
| %
y y §k
REIRME RS || BAaERERG A
i v v
VOCH ik vl
: !
BUH. L A .
AR RO RMEREERAR LA ETORMs 7 || FHESNDTH
I it YR
2B MR A 2 7 B
! g ——
47 R B ) 5F 6 Bipsmang || FRABRCRRE
l Al R il AR 8 £ B
| PID/FID % #7 o X v
TET I 2EBRE M E A || 1 RERM
é‘éc%ﬁspﬁimﬁ %ﬁ ! 2.7 5 TOF-MS 44t
OEMSaaf 34 FIDPIDA 4
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BIRHFEF2 KA
L7 %% &
(1) %% &
AR 2 RR L AT L Vg M TR R L Supelco
USA 2@ iz 29 ¢ 59 AN T AR %" ¥ o ¥ 9 ¥5ppFa

feib P RS A4 0 kR S 2000 mg/L o

Q) 7% Fx&

AR ER(RER)G T RE RIS TRREK L HA
98% > d AlfaAesar ! 5-(AJohnson Matthey Company) > fic & &8 5/i5 4 4~ 11 3 %
Pepririg ¥ cn 8. 7 ¢ FR(HPLC grade) > ¢ J.T. Baker(USA) = & 1! &

o

(3) SPME & it 44

ARG TR 2B TR B E P2 Bt 0 5 Supelco @ 7
(USA)# & » SPME h¥ B4 fena)d i 8 A p et h h- & 843 % 4o
F = 7 A# F ‘= (poly dimethyl siloxane, PDMS) & H & 4= » f* =@ 3 4 & H s &

TR 4 RS K S G R

(4) 2§ MHEHRxtE

AFTRFETERAER Y2 FECLIEFHEGH T 0 ¢ 7 GORE-
SORBER® (] 3-2)£? Beacon Environmental Services, Inc.(®] 3-3)% B fu 7 2 2 3% 7
B 3% % % % # (Passive Soil Gas Sampling) > 2 F] 5 &3 fEe s TR & 02 3248 p
Fatridt > L PRFREFEY ERALS T Ao “%ifgﬁtk\%frls\i * o ¥ H AP
TR B TORGRIPT BF T E R FIAL A R RS TR
TR (RAERIEE)A AT H LA R 2w R RS ER T
PR fS ik SKC R 1 Sorbent Tubes Anasorb CSC®(®] 3-4)¥r ULTRA
sampler sorbe®™ (] 3-5)7 e it | o &7 6 Fo g Fimm g ok * o
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IR FRIHGRC ZD AL M LSRRGS E 5L SN

%] 3-3 BESURE Sample Collection Kit

8] 3-4 Sorbent Tubes Anasorb CSC®
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%] 3-5 ULTRA sampler sorbe®

(5) Tedlar® Sample Bag
FLET LR BT RA R 2 SKC 2P (USA)I & o 2
BR2ZZFEL - BREZFHE O RERRY N REEE A B 3-

e

6“7

®] 3-6 Tedlar® Sample Bag
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NI EFRMIBEGR 2D EFORE C EP R KRG G LHN

(6) 5% 1 3%
WHI B R FRFECFRERE B FES > 243 pH B
Pl ZoRFNE 16% F WA E S 1.8% ) TEEP Fickis M E L 2mm 0

TOBLEF B o R IR T EEA T o

2R HE A
(1) F K 47/ 5 3% &

AFT Y % F 0K 47/ % iR (gas chromatograph/mass spectrometer, GC/MS) (HP
6890/5973, Agilent, USA)i& 7 T 2 2 T & A 45 » “7 & * hk 3¢ 1 (capillary
column DB-624, Agilent J&W, USA) > £ 60 m > ¢ 4 p /£ 0.32mm > EF%5E A 1.8
um > 4 " 6% Cyanopropyl-phenyl » 94% dimethyl polysiloxane » ¥ i * g /& 4 ]
20°C 11 260°C - A FH LB HET 5 -

(2) & {7 pF B BT 3¥ & (time-of-flight mass spectrometry, TOFMS)

"EFFFHFR 7 * 000 T3 AT HE - FHR
(TOFMS)® R L EIR +HFNHPF 7 A2 30 o B+ A F 8 H 7%
fl* REORFRFETEFTE > 54 BEFL 42 43 27 Jd JonDetector # 4% 5 7 +
MEL ] TRHREFIEE I HFNFTHFRLLE AT HREFF LA
SR AT RIA DR FRTAE FAR o Bl 37 2 EARE T BT S
?ﬁ%WﬁM&@ﬁ&ﬁ&g&ﬁ%%’%iﬁfﬁﬁﬁﬁ%ﬁ%ﬁﬁ%ﬁ%

B oo RO E IR TR 7 A 4T o

adbhd N T RS TER Y boa 47t &

B 3-7 & 7 P 7 7 38 R %6 ()
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B)THFETEE

*F Bt T §r7g 7 & ¥ (Static/Dynamic Headspace System ) £_ Teledyne
Tekmar = & @i > LB 3-8 K RPIAMATHRSWAF LG B EFRF T
| BRML D AERED FAARTEL S HP P 2 FRFETd I ERS
PSS FARGE RS PERF IR Y IR TR RE
FIr e BREBAR TE > F AR TR (Frclask k¥ 0 2002) c AR % f|* T HF 3
KR ko fiagi e 2 P54+ -

B 3-8 ~F it * 2_ Headspace T 78 7 % %

TRy AR 2k TE S ¥ i oven (B R R T 150°C ; platen T HEE R K T
5°C iy A5 nda » ¥ - & P 5 & 4 ; transfer line ;5§ & 3% T_150°C » & * 3
B FmdEXEFA440mL WA FEERT EFRY ;G C ocycle BFFK 275
k48 5 pressurize T #rpF R 2 4 484+ loop fill pressurize ~ pressurize ¥ stabilize %

2R TR R R BRSEEFYL TS A4
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BULIIEFMREGER 2D AEHRT L P RNKE T LI

3211832
321 2 A FPF A
(1) zkE
AR XL e R LA 10g 2 PSR E Y
T r 105°C 2450 > FFIEFT 24 S 0 B B SS I IR

Bf AL R A et PR n B e R L R Gk

@)1 ety 2

17 Ea R SRR L H R e M B R 0 d § AL B
FERGBMIE o F AP gt S 520500 ml = 487550 0 R P &
B g e » R 2 KoCO7 3 iR £ 4 » RALEE 10ml > 2 & 1 2480 H 2o o F 1S

T ® 4 Fr s 4 100mL H2O ~ H3POs SmL - Diphenylamine :}ﬁ A S F M
Fe(NH4)2(SOs)2 % % iF %22 > E 2T Hppd d W Fd X84 5 k> 28
Fe(NH4)2(SOa)2i% i #7iff 42 el o #-& 4 Mk &2 % v 2 (Feblank) iz + i 4p I %
HET o RS 5 79 F BT £ 99 Fe(NHe)2(SO4)27% iR B FE ©

(Feplank-Fesoil) XN*3x£x100

4}5 ﬁk‘ﬁl'\(%) = I (3)

1gid
N : Fe(NH4)2(SOs)22. % £ kR
3:Cajp gz d &
f:KoCrO7 § 15 #miz - bl

AR G B 10 g 4R B Y FEE T e AR 0 2k 105°C G
BUEFE 04 ) PR 0 BedlHE R 0 BT r 550°C 2 BE i @ 24 ) pE o B Y

AR BN EEEHE  PER ST R LTV @R G R

32278 PR
PAF AP 5w 5% ELL%{%'H_’)& Wit &£ 532 > #45 MTBE ~ BTEX ~

1,3,5 trimethylbenzene ~ 1,2,4 trimethylbenzene # naphthalene % p %3 4 # -
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323 R % 3 BRI

AETP R ARPEHMT RN EFIEFHME L) GRHR RER
* SPME wff B > 2 3 £ 1 2 3§ B 44 & Sorbent Tubes Anasorb CSC®es
ULTRA sampler sorbe®z_ 3 2 't F » F 5% 3 2% R44- B 3-9 #77 » k457 I
SRR R R 2 TS ARSI H T RE FRCEIEFHRF
T TR AT 0 IR R L RO T AR U FE AR ERREY

Er e R S R I SRR N LN - R

y ¥

) 9% it B 3P AE AR E R B34S

20

- 45 5 Fal
.60 % + 38 0435 0k i5 &
2ARAE B SN B AR B A8 B4R VR o R AT
3% [B) BF R i AT B AR AT

TRE

AGY- & i
GC-MS 2 #

B 3-9F k2 HiTPIREFTHRT =B
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NI EFRMIBEGR 2D EFORE C EP R KRG G LHN

3.2.3.1 SPME & 44 A 45+ 3

# * SPME 2_ Fiber i® 5 &%l ¢ * > ixgp SPME eh= 5B~ H50 8 (7 2 45 »

&

3T % B 3 % B~(direct extraction) ~ "8 % % P~(headspace mode) ~ % W iE- 3 B
(membrane protection)?Ti; 2. £ B o B £ 5 PN 4o Bl(3-10a)#71 » # SPME % i
FETRECBREY > AP HIRMAATBET ZPp 8 ¥ 50 5P
BT GERER o RS AR e X Bo4p B 2 42 2 88 F# (depletion zone) 0 F M i *F BEF 4
BEITBEE P T

v

///////’““\\\H\

144 T A Y FAHEEAE 3;%3 K E

(@) (b) ()

B 3-10 FAp A5 B2 4050 () E B 5 P~(b)E 3 5 B~(c) & 5 B

\ J
/{

~
""—\

FEF PR A BG-10b) 40w 0 A AT F B R AR F R end B3 p
I o RREY LSS D F*mwﬂﬁw,liﬁgﬁﬁﬁi%W§ﬂE?
oz MR R A S ﬂ#;,%’rﬁq;fﬁ'%" o ’L‘J,_p‘_;pgg RARE TE AR A AL 0 (A

WETEBF AR > T EFSEME CNRPETRLAD G TR o N &
2

GE RPN PRGN g iR A S AR E 0 RS B RN

ul

# AApR e KA o FPHGUOE RO E Poahh 4 B R f o Ry

WP T AR A AT I B AL FCIE DT LR R

3



ST AR AT D E P F R LT B e SRR A 2L F
o ATIUER EBechde 4 B (A ﬁngzzgs -

- 4@ R * Ey SPME LB B H FE DT e g chpr il € v B R 5P
B, 25 2BRF - BRIRLESEM TR 505 el
TORA D H - FARZ RATR - B YR ARy 104 B2 5 S HzZ o A
FRETEEFEOL T AFApY DRR M HNEL P TR R PonF K -

G AP IR T E RN PR A2 A Y H b s A A
T3 VOCs » AT e fraet oS » R ¥ B3 F Pk 5 # 1)
PR R E F Y SRS A BTN R LAY § Y 8
@%ﬂ’ﬁilﬁ’ﬁéﬁﬁ'i%%ﬁwxﬂﬁiﬂi,ﬂ?@;ﬁﬁﬁ%%
IR REEEAR  EFINTLIRE A2 HUERAZEEFH > FARE
S BRSO P RFRBIHRME ) R GT Sl B R b BB
PG F o

-M ﬁgg&

32327 * B E A4 R

AP LERF R F M 0 ¢ £ Sorbent Tubes Anasorb CSC®#2
ULTRA sampler sorbe®2 5 s st Fie (TR Sk 3 % > 1 &5 TR 447
VOB T R E BRI M s R A TEDY 0 A T4 E B TR D E B p
(F40) M @A RF APt R g L L3 N7 P ARG N
TRl £ GOMS A5 H ER BT 0 F TR R R E o s R £
«é; °
32332 BF MY SRR GI R HH T T EFRER

AFHRPDLFREIME P EF AR IEFHY XTI RRH
2 T HEPE R o PIEGH T ERER A B TS 05513592 24 [ pF o3t AR R
Pl T ERFLAFER Y FE IR 22 T RETS
(Headspace)™ 5% » & * GC/MS ~» 7 H kR » TE T § 'L e 8
THE S R R s o
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f'ﬁ v 4 g* 'EQI;L}%‘EFF/? =S F%EPW‘!E}E’{} L L‘*pl‘:qﬁ?{.}&; /544};{‘}3_

3.2.4 4uvid bR R HEE

beib sheE R EY B E ST A AM L RHRARTA A BIA

b“g*W§@gﬁ*&W9ﬁ”m’:é@ﬁﬂ%%ﬁﬁﬁaﬁﬁwwmo
AR RBES -MBETHRIRASSE DI T ERT o 7R 52 5{;{:
SRR S AR E BT MRS SO FREA TS > FER
B RR T RS TORRTE AT 0 F AR A
50 PR ARG H T A NP R R R 2 B 4R A K e b
i%%/}ﬂ}fré’{ﬁ:o

325GC/MS » {28 143 85 4

GC/MS & B &> & A iliedk 4t 5 20:1 > F 4eikid 1 mL/min » 364
vR R 5 200°C 0 Fr 4 B 50-550 amu > 8 B R K 1953 eV o Azdn g B 5 40°C
MEF 1A BEFS A4S 7°C T 210°C 0 2R R R 15 A4 SR
BN EA T 2029448 -

3.2.6 R % & %/ 58
(1) ot 5 /5 456

B E S s kR U F P R R BT 0 Y H
BIFEVRBET WA LI RRHE 25 L T F EHEEMN > SPME J 0
FEFRT R DFLALCRLEFTHS o

ﬁﬁﬁ~#ﬁﬁﬂ@@%~ﬁﬁiéﬁ&’ﬂ&ﬁﬁm&ﬂ%ﬁ’%ggi
Bkt ZF FiE 0 (trip blank) > #-7 7 HFRIP LG E N R R T A REHE R
%’%iﬁﬁﬂmﬁﬁﬁﬂﬁﬁ%i&W%ﬁ?%%zﬁw’ﬁﬁﬂbu#w’
TR ) viE F B AL 5 A

deib SEILETRIEE ¢ P H R E B E F RH-% 9 (field blanks) 0 #-3 F &
Rl o D R B RBRIGRIRT 0 AR TR L 3T HE R
A0 B o TR L R AR5 LT B R - RA
F 0O A s % - E A 1 S(field replicates) o
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(2) VOCs t& & 5t W %

VOCs 88 &% 1mL ¢ » & 461 £ 42 k& % 5 2000 mg/L - #2000 mg/L
2 AR B T ERAEE G B ORRGEE BRI 0 B T-20°C duka o FRIEEA K
e B o d SR 2 ﬁrﬁ = 0.030 mg/L ~ 0.040 mg/L ~ 0.050 mg/L ~ 0.080
mg/L ~ 0.100 mg/L ~ 0.200 mg/L ~ 0.400 mg/L 2 0.500 mg/L ¥ ~ fak & > ™ GC/MS

yl-.

Ik

TR R A

(3) = & M pHET
FANRHFEESUCEEERKRER 2 Sl - BIHRES SERY

& & 5 X (standard deviation, SD) > 3.14

BATH B degt AT EEEE YR > T F T
BB L WL LTy 2 A S R PR o /2y MDL 2 348 3 %5 B MOER
SEERRFES S A R EHRER(SY) ) B A2 S? b d o A
Sg® > & Sa%/Sg?<3.05 > R * T AN (L) E £

B2z 5 SA25AF ) B

-2 i £ (Pooled standard deviation, Spooted ) © B & 14 2 3% (2)#- Spooled 2= B % »>

i

¥ Fd MDL

2 3 152
< [68%+6S82
pooled 12

MDL — 2681 X Spooj'eed _— (2)

(4) # B & (Precision)
HHRE G- P EFAIETRBEZRNLEN - a3 §EHA N
R ER PSR S % o P E SRR TSR > P REERLE
T 0 T2 ARG AR FHEIE B L (RSD) > 2 A F A 47 ki R R
H B G KA 25% o
10 $HEE i £ (RSD, %)=(1 28 i £/ 35 E)x100%
AT ATRE S RBMER - o B IR R B N A R R

B oo
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BICIEFMASERCZAAT AR AP B RYE S LS50

(4) % 7z & (Accuracy)

v

PP EEL L TOELE EHLRABER O U A AT 0 R
30% > 3B o N Ao

BAER (Accuracy)= | A 45Tk B —fe B Bk A |/fe B %k B x100% -

AP TBRE Y SNBR MER T A7 0 TRATEE SRR A2
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330 EA XA

ipiﬁﬁwmﬁﬁﬁﬁﬁﬁaﬁ’uﬁﬂﬂﬁﬁﬁiiiiﬁﬁ’%“9
A% 9 (CPC)E S (FOR)E# A B § 437 P 3B 92952 9843 »
Wl 500 F A CRAB AL TR 2w IR K B AN D AT A
4°C k4 » T3 A8 pEPN o7 0 F EL T W KB AR E T RIE30A
45 o

AR AR REER L SE R BRI AR SRR R %
AZ5AP ImLd & 4 >3 100mL 28%® » L NPT EE - |F R
AR MES S EB - FRZFRARES ImL > @ 20mL ®E5gP o T
fRel 223 R AHFREEEEHRSD 2 mL REHY 0 e F 2 GOMS B &
AE AN EREATRIFHE TR Y VOCs JERE - S HREP A L T8 Bk
Fea(CPOE S (FOR)E &A1 £ 5 440" A% = 7 A f(methyl tertiary
butyl ether, MTBE) ~ % (benzene) ~ ? % (toluene) ~ ¢ % (ethylbenzene) ~ = ¥ ¥
(xylene) (& # BTEX) - 1,35-trimethylbenzene -~ 1,2,4-trimethylbenzene 2
naphthalene z_ Jk R ief7 o 47> LT 23 P PR EF ZRIER ©

GC/MS &g € i¢ * 2bm ik » F finig ImL/min > ;18w 200 °C > 4 4
[l 50-550 amu > & 3 BT & 2082V - GC/MS ik B:® %0 42408 & 35°C 15 2 48
FA2°C FliE 70°C > ¥ & 4 da 2 4°C 7iE 100°C » £ = & 48 + 2 8°C e
BiEETE 170°C > Bt E 2 ds b H 6°C 3|iE 220°C & adF 2 m4s 0 R AR

R BREA TR G 4404
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I FMRSGFER D ZAEFRAME  EFRNREE S A SR

3.4 4v b B[ R

AP EEP A LR T RR L BRI E N o R E R AL R 5 SR
WO e AR AL T2l UE U RN SR RS G EARY B Ao b HhIPREE
F 3 ABAA 2016 F 67 23 PP G S IR ARET LS5 X 23R
%2016 F 77 14 p3 o LS B2 Cohim a8 5% 2. 35% -

fop b ARGTRIAE 2 =EN A 0 ARG PID 2 FID (775 4k AR T
¥ o ppEf 2 TOF-MS 27447544 » FITOF-MS -k f £ 2 %BE 5 3 & &
ZRIA A EREZHRP AR ERE P § G0 Tedlar® Sample Bag( {4 v e
FEERE)Y > £ 2 TOF-MS & 47 K¢ § 85 3 28y -

WRIZE EFRFEERF NS BHREFERE UL EFEFHH SPME 2 7 F
B L IEFMERE Y LR ETREIPRERELEAGEHERT
%~ SPME *tplif ¢ ¢ i (7o' F 5% (9 /) FF) > % SPME B~ s L % » Sorbent
Tubes Anasorb CSC®% ULTRA sampler sorbe®i& {7 e ¥(72 /| FF) A W] 5 2 3 5 BT

BRI R AR REEGFAITIEF N
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a1 {53 B

(-) &Rl B2 REE R

I(:)?ﬁé‘-i%ﬁgﬁ% I
T —— I
D SPME s H e e 3 5% '
|
|
|

3.3 3 RE AR R

(Z) *eid 330 H%E

.2 F BT AR R

Lg%g@ﬁw
4. R1iE B R

(z) *%%% 3 ® ®
PR 5 |10 |20 [ 30 [40 |50 [ 60 |65 | 70 | 80 |90 | 100
TIERGFE A M) o o % [ % (% | % | % | % | % | % | % | %
T ST
2.% % SPME % %+ JF o i 4 %

oo

RIEAEE: & 3 NG RN
4.7z = Hp ¢ R4

E A PR 1.5 = e b 3k SPME & i B i 7 Bk 2 3% 1
REASRISCEEE: $ 1 LG kA R e

IS ACRIPUE TS &3 i 53
4.7 = 4o 2ERA E KRR
Sa A AL

PP

IN1 B P FMREERFAZRA - FRERERA T HAZ P Y -

2~ Tafe@AF A WBIfeFTEENT  RHF AR PRI T BR & - G
TER(D) A FAH(2) ERaAfe o (3) AR E (4) BE S P R B MET

3 THE R AP e FE R P xR ¥ a TR AP R M (TR
Tg o

4~ S EHFH S ERP L ERLFAR 2 HARRL -

B 3-11 3 Ers FHP 21 FF P (HEFR)
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Yr® B8 H%H

ABRZFEL R NGRS TN FME R S FRIER)S AT
WA XS F RS GR D R R PR 2 RIEA
R a b ic B TRk s Ainie o A8 1 IPHHA 2 FREBRMUE doi 2k
IR ERE

TR ARHM T REAT LT AL ARG DR TR
DM PR AR 0 0 RPN TS B R R T R R ¥R
B BHEE S ARGAIT c e R F R FHREFFE T B
BRIBE S FRGE RBEFHRIZPEEETLIREFLPEFFTHRRE DREEF
JHEFUMEPRET D FHEERELSF A RREP R § R FHE
B BB TR At AT R E R ViR B BT

P F AT FHFERI T J'J.—fj]if'rl,)/é, I8 O i BT 4 o

417308 233> A4

AEEEERPN TR SRS A AT T R E R T TR F 2 L R
LFRF B S P dok 4-1 217 > EERP A LT ERE Y B (CPO)E 5 ¥
(FOR)Z i » A 37 ¢ T2 2 & VOC F4F 4 A% =7 Ap - ¥~ 7 % -
¢ ¥ ~ = 7 % -~ 1,3,5-trimethylbenzene ~ 1,2,4-trimethylbenzene % naphthalene 2z
RO T RAR Y PR ESFZERAE o d 2429 VRS T P g
PHESAFERT AV RE > O ERF A4 1834%F]21.19% 0 S ¥ T ¢
FEPESAGEERT A 11.45%5) 17.55% > & 78 p &5 4 4 ¢ MTBE ¢
LR A 95 F(3.07-6.83%) 0 @ 4 F @ F 2 CPC 98 2 FOR 98 #7
MTBE3}5: 8% » &2 9 5 5.09%% 6.83% - H =x ] 5 Toluene (2.69-4.58%) > @ *
Wk BT toluene Z B J BT S o S H end %AW ¢ Pl naphthalene 3 &

Fibgard @ o
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MM GER 2N AT ART M EF KT T AE

# 4-1CPC¥ FOR & %X 5-¢ 2 P £ 2 &

Concentration (mg/L)[min-max, (average)]

CPC 92 CPC 95 CPC 98 FOR 92 FOR 95 FOR 98
MTRE 27980-30125 | 33814-34846 | 37162-39236 | 18082-26297 | 32019-36993 | 46819-55048
(29053) (34330) (38199) (22190) (34506) (50934)
Bemenc 4057-4259 | 4371-4849 | 3125-3787 | 3478-4955 | 4634-6247 | 4367-4640
(4158) (4610) (3456) (4217) (5441) (4504)
Toluene 29274-30988 | 33785-33816 | 31599-34986 | 18563-20393 | 24863-29360 | 28576-29986
(30131) (33801) (33293) (19478) (27112) (29279)
Ethylbenzene 11830-12201 | 14180-14363 | 11854-14440 | 5185-5392 | 7080-9627 6899-7338
(12016) (14272) (13147) (5289) (8354) (7119)

e vlenc 17047-18019 | 19244-19867 | 17516-19580 | 7226-7285 | 9514-12775 | 9015-9620
P2y (17533) (19556) (18548) (7256) (11145) (9318)
o-Xylene 17890-18470 | 21458-21575 | 17870-20039 7628- 0451-13343 | 11585-12432

(18180) 21517) (18955) 7681(7655) (11397) (12009)
1.3.5-Trimethylbenzene | +109-4198 | 51965300 | 39324004 [ 26893134 | 3387-3456 [ 3006-3345
2 (4183) (5248) (3968) (2912) (3422) (3206)
1.2 4-Trimethylbenzene | 1025516710 [ 2013620278 [ 16242-16311 [ 9401-11010 | 12595-13305 | 1072111533
s (16499) (20207) (16277) (10206) (12950) (11127)
Naphthalene 2409-2525 | 2659-3050 | 1677-2815 | 3287-3885 | 2643-4342 | 3402-3471
(2467) (2855) (2246) (3586) (3493) (3437)
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# 42CPCE2 FOR 2 &t P it &2 £ 7~

Composition (wt %)

CPC92 | CPC95 | CPC98 | FOR92 | FOR 95" | FOR 98
MTBE 3.93 4.63 5.11 3.03 4.65 6.76
Benzene 0.56 0.62 0.46 0.58 0.73 0.60
Toluene 4.07 4.56 4.45 2.66 3.65 3.88
Ethylbenzene 1.62 1.93 1.76 0.72 1.13 0.94
m,p-Xylene 237 2.64 2.48 0.99 1.50 1.24
o-Xylene 2.46 2.90 2.53 1.04 1.54 1.59
1,3,5-Trimethylbenzene | (.57 0.71 0.53 0.40 0.46 0.43
1,2,4-Trimethylbenzene | 7 73 2.73 2.18 1.39 1.75 1.48
Naphthalene 0.33 0.39 0.30 0.49 0.47 0.46
Total 18.1 21.1 19.8 11.3 15.9 17.4
% 4-3CPC#2 FOR & 5% id o 50 it &4 2 RfE | A v
Composition (v/v %)
CPC92 | CPC95 | CPC98 | FOR 92 | FOR 95 | FOR 98
MTBE 3.93 4.64 5.16 3.00 4.66 6.88
Benzene 0.47 0.53 0.39 0.48 0.62 0.51
Toluene 3.48 3.90 3.84 2.25 3.13 3.38
Ethylbenzene 1.39 1.65 1.52 0.61 0.96 0.82
m,p-Xylene 2.04 2.27 2.16 0.84 1.30 1.08
o-Xylene 2.07 2.45 2.15 0.87 1.30 1.36
1,3,5-Trimethylbenzene 0.48 0.61 0.46 0.34 0.40 0.37
1,2,4-Trimethylbenzene 1.88 2.31 1.86 1.17 1.48 1.27
Naphthalene 0.22 0.25 0.20 0.31 0.31 0.30
Total 1595 | 18.60 17.74 9.87 14.15 | 15.99
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ARG A A F G L PRS2 5 A S

4.2 "M iE 4 3RSk

WA E R RN LR A R TR R R e L By o
IR S 2 B R E o 35 020450 mLY b 95 45T S 2B T
W (S 2 3BT R MIRT 2 Y L s B AR 7 e lhr £ 24hr (SPME -
Sorbent Tubes Anasorb CSC®¢2 ULTRA sampler sorbe®) » F e s pr % & {5 £ 4 %
U HRIE TP RS A2 R ) BRI E R B BT E 2

4.2.1 SPME &%t ¥t i i R 3&

3 B SPME 3 v % i R 3 > & % SPME 1 #4 % 'i i d2 12 £ 11 GC-MS
BEIEAY - Fla PRt £ nde it 32 £ 8 v 2 SPMEZ & '+ FTPDMS
2ZEBRET o ZREFRRFGIE R DRIE o A £ AP S 2 SPME
EEMI B AT % > @AeSPMES P R & 42 %R B 5 100°C-280°C
PR R 5 0.5 4 483 304 48 (Arthur et al.,, 1992 ; Lietal., 2001 ; Cheng and Lai,
2014) ; @ SPME & 3 % ' = 2 1% 11 200°C-280°C38 (7 5% ' A 47 » T kBB %
34 w12 150°C ~ 200°C % 250°C:E {7 4 e iR & 2 i # R8> & 2 205 min~1
min ~ 3minz 5min& Bp3E % b g > 5 2 2 5% 7 L §l4-1 - Bl4-2 - Bl4-
3% [l4-4 -

% 150°C ~ 200°C% 250°C~ %] i& 7 % 0.5 minz % % (Bl 4-1) ¥ % 3 !
200°Censi i A 5 Bt 0 H P AR § 4 2 0k & (%F 0 benzene) ¥ AR F 1L < 2
150°C % 250°CT™ o d Bl4-27 R &% *fl minZz %% » F & 02 200°C %% ' g &
% B & > # ¢ 2 Toluene - Ethylbenzene 2 Xylenez_ )k A % ¥ + %< »>150°C%
250°C™ o A3 mine s it pF Ve (738 0 H 2 % 0 7 3 12 200°CHPR R A L
B EApREGERZ LR FpE Moz AE R TEFDS mingf R
R4 e Sa A R LRERT o oBl4-307r 0 B P R £ 2
ER S AR o A MG T iRk B % ¥ F 105 minT ek B
BCH @ e & s EE 0.5 minT 12 200°C % R R Bt o
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r 0 150°C Desorption Time 0.5 min
700 m200° C
600 -  A250°C
500 -
\ |
£ 400 -
El |
300 -
200 - i
100 - i X
0 . 1 i 1 x 1 ‘ t 1 1
2 & & @ ) & & & L
& & & N & & & & D
& & ¢ o F S S
& §8 S
P
" Y
”;3’ ‘\a?(
N N
Target Compounds
B 4-1SPME#®Z R B T 754054482 P& ER %
200 150" C Desorption Time 1 min |
180 -~
160 m200° C
140 - a250°C ‘
120 - B
E100 - T
5} H
= 80
60 - B .
40 - #
20 - ’
0 l 1 1 1 - 1 1 -
o & & ) & & & & L%}
& & & & & & & & QD
Q’é& &9\0 ~o°& Afﬁ\ Afﬁ\ '\5‘{} ~<>°& ~<>°§1/ &
¥ &I g
O &S
& &
S A
SN
N N
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Desorption Time 3 min
250 r
+150°C
2000 w200 C
150 . A0C
HE -
®100 =
50 - + *
0 - 1 1 1 1 1 -
N & & & * s & & &
& & & & 2O NS < < &
Q?Za& &0\'\) \ob& fl‘ jir:“ & .Qe& .oe& S
y & I F F g
> < N N
© &
'0 &
NG g
Target Compounds

Bl 4-3SPME% 7 i B T FMG34 42 PR L kR B

250 - Desorption Time 5 min
¢150°C
200 -
m200° C
|, 10 4250°C
E
&
=100 -
50 - ‘
I — . . . -
) @ & & 4 & < & o)
& & & & & & & ¥ Q
S S S E N N NS
® F LY & & ¢
&S &S
&S
" (.V?‘
N\ N
Target Compounds

Bl 4-4SPMEA7 i B T2 7w basiz P EFERE
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d AR RBARGGERFRE T R S HF R P R SR BN Y
4% ehbenzene » Flpt H R P B R o R SR RAPHIRS o AR &
BERE S R AT Y CPCOSIT b 2 i 0 B A AL b FEFER 2
oo Flt Al g B AE R o - A A 3 SPMER ik 2 p]sE i * 2 CPC95
A 7 2Toluene2 MTBE S £ 808 (04 4-4%77) b3 BR TH P £ 5

BRIERT AEATHY 2821 o

#4-4 PRt &4 ACPCO5% 2 £ £ A v

Compounds CPC-95 (wt %)
MTBE 3.04
Benzene 0.35
Toluene 4.71
Ethylbenzene 1.38
m+p-Xylene 2.01
0-Xylene 1.63
n-Propylbenzene 0.21
1,2,3-Trimethylbenzence 0.34
1,2,4-Trimethylbenzence 1.36
1,3,5-Trimethylbenzence 0.18
1,3-Diethylbenzence 0.18
1,2,4,5-Tetramethylbenzence 0.07
1,2,3,5-Tetramethylbenzence 0.09

4.2.2 Sorbent Tubes Anasorb CSC® % ¥ i i jp| &

Sorbent Tubes Anasorb CSC® % 1/ T 775 2 % % & {7 %0 &J2 » @ % L 2 %
HHE B A B 121150°C ~ 175°C % 200°C:E (7R3 » Hipl:d 2 %+ LB 4-52 8 4
d 2%V #IMTBEZ %€ 5% > ¢ #9547 » MTBEZ & f » +* ¥ :£3.04% >
Toluene® & 7 4+ ¥ i#4.71%(4r % 4-4) » p+ A & i & 4 & Sorbent Tubes Anasorb
CSC' o siritik & Ap$HIE > # ¢ UMTBERBF « oo/ 7 5 o 7 4 Rl
150°C 2. 5 % A % % £ 5 B > 3000 pg/m® > B F BBt 2 6w npE A 0 5
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5}21 ﬁ g"IR.J%‘éH;/? = /2‘ p%ﬁ?‘/é i IFEI’}{IP{%&Z‘ /15 4‘*%‘&

BLRH s piRi & 5 P ¥ % 382 Benzene ~ Toluene ~ Ethylbenzene 2 Xylenez_
FEAET ARG EF LR HwgE A W 1150°C > 175°C > 200°C » F) gt
Sorbent Tubes Anasorb CSC®z_ & i % *}i§ & % 150°C -

4000
=150
3500 | —B=175
§ 200
% 3000 -
E} |
2500 |
2000 | I
1500
MTBE
Target Compounds

] 4-5 Sorbent Tubes Anasorb CSC® .7 [piE B T it 7%t 't 2 MTBE L B % it

800 -
700 -
600 -

#150°C
W175°C
s00 | 200°C
400

300 -
200 - i ®
100 - : [ |

ng/m?

<

& & & & & & o &
@6& &0\\\’ Qe?'}} ‘&3 ﬂﬁ & \0@& \om&

y &g g
N < R NS
3 & &
& &
el b
Target Compounds N N

] 4-6 Sorbent Tubes Anasorb CSC® &7 e /8 B T & F itz B 14 & $ kB % 1t
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4.2.3 ULTRA sampler sorbe® % %t i 1 jp| 3%

ULTRA sampler sorbe® I 4% 2 T 775 7 % % & (75 AJ2 > & 5 AJ? 2 %4
B & A 5] r21150°C ~ 175°C% 200°C:e (7R8> Hplid g% ¥ LB 4-7 -~ § 4-82
B4-9-d B5 7 FRMTIBEZ %'t &£ 5% > @ H ¢ 1150°C2 "' f & 5 B B
#1000 pg/m? » BE F E0200°C2 % % o BB 6 PRI & f % g & B
VERakFa L B4 - 1 SPSS Statistics 20:& {7 Mann Whitnet U test+t #.150°C

BI75°C2 £ B > B aFP L B(>073) izt s ™ MU B

¥ % & @ E$#150°C 2 ULTRA sampler sorbe®z_ % %8 & o

2,000
1,950
1,900
1,850
1,800
1,750
1,700
1,650
1,600
1,550
1,500

pg/m’

|
|

——150°C
-B-175°C
200° C

MTBE

Target Compounds

Bl 4-7 ULTRA sampler sorbe® &% 8 & T i& {7 % %2 MTBEE & %

380
360
340
320
« 300
g 280
260
240
220
200

®150°C
m175 C
N 200° C

Benzene

Target Compounds

Toluene

W] 4-8 ULTRA sampler sorbe® &7 k= if & T i& {7 % it 2 Benzene 2 Toluenejk & %

jL

o1
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16 r .
14 L ¢150 C
12+ mi75° C
. lg i 4200°C
E L
EX
i | ;
2 -
0 1 1 1 . 1 . 1 - J
& N & & ¥ N
N N Ng g g
Qe& 7}3‘5 j’rﬁ ),&ft- \0?_.9’1» \Qe»&
$ S o & S $
& SO
& &
&S <&
A
N o
Target Components

B 4-9 ULTRA sampler sorbe® .7 Ipi§ & T2 7 itz PR £ kR B 1
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4.3 B P AR

SRR R R ALHEDAMMBEI IR LEF I TR B
ST LB ER R BT TR R LT (T
TRE 50250 mL¥ b 958 4500 i (T RN R 0 HERRTF R A B 5 RS IR SR

ZOBIR TS C MECE S AR R TR AR L% AT 5|2 o

4.3.1 SPME s ¥4 B 7 R 38

#SPMER fo ** HO T b BB 2 TR B P » BT 24 ) N 3 P Y EL
e % o Bl4-10%757 - SPMEE (T M ATIT IR 2 A b § ¢ 2 P it & F
(MTBE -~ Benzene -~ Toluene ~ Ethybenzene -~ m+p-Xylene 2 o-Xylene) ik & 27 p& &
FrARR  EFRFFR S E SR GER W > P VPR OF R RS
¥ ¢ 2 )k B MTBE 3 83 ug/m® - Benzene 5 5 ug/m® ~ Toluene % 101 pg/m3 ~
Ethybenzene % 72 pg/m® ~ m+p-Xylene % 101 pg/m® ~ % o-Xylene % 130 pg/m® » %
W PER ROB P ER BB 0 m (812 BER24 ) PE 2 v pE R R SERE
H4em P& S 5 1,3,5-Trimethylbenzene ~ 1,2,4-Trimethylbenzene 2 Naphthalene
2R EREIREI PR - d MV FRA M SIET I R EF I T 5
¢ SPME A9/ RN ¥ % p & v & $ 2. MTBE -~ Benzene - Toluene ~
Ethybenzene ~ m+p-Xylene ~ o-XyleneiZ Flex itz & % & » @ {5 % % P53 40 7
¢ W A4rSPME$d § 2 "E T ¥ g3 244 o

WSPMER o >t #0557 MR it 2 BB ¢ 0 B TEH24) FER 7
e P R BE P 3R 08 & Ao Bl4-11477 > SPMESE /it i 8k © JHic @ F T8
B RBBELEFREN PRCEFERATEFFE M EFFTH A
B sk B g e o PR PR R 12 kR S RF 0 A
| % MTBE % 32 ug/m® ~ Benzene % 3 pg/m® ~ Toluene 4 54 pg/m® ~ Ethybenzene %
31 pg/m® ~ m+p-Xylene = 49 ug/m3% o-Xylene 3 52 ug/m?® » @ 4 324 pF2_ =i
PE R R SE P R 4o @ PP B S 5 1,3,5-Trimethylbenzene ~ 1,2,4-Trimethylbenzene
2 Naphthalenez. &' 8 B d 8 P9 BE e 1b > 2 7 5 F1 5 2 BRI B 2100 ¢ 48
Fa®an 2 ;E o b § i £ > 1 *1,3,5-Trimethylbenzene 2

1,2,4-Trimethylbenzene 7+ % " p% ¥ 33 4v @ v 3 4v c4% %% > (e Naphthalenes & #

53
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B AEFHMREER S 2AETHRE M EFRENKASE B EFN
BB EF Y By o F2t Naphthalene:s £t 2 A SPME s p¥ 15 i1 § & %

RE PR e @ B 4 o
SEFRFADBRTIE? B LEFIZF P P 12 ) Ep
SPME ¥+ MTBE -~ Benzene - Toluene -~ Ethybenzene -~ m+P-Xylene -~ o-Xylene -

.

A 5

1,3,5-Trimethylbenzene 2 1,2,4-Trimethylbenzene v i F|wx stz &~ € » @ {8 ¥

FER R4 X3 g R4 SPME$i # 2 B > £ 7 g3 F474 -
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MTBE Benzene
90 A 6
80 A
5 B
70 A
60 4
2% | z
2ao - 4
30 A 2
20 A
1 4
10
0 A o
0.5hr 1hr 3hr Shr Ohr 12hr 24hr 0.5hr lhr 3hr Shr Shr 12hr 24hr
Time of sorption (hr) Time of sorption (hr)
Toluene Ethylbenzene
120 4 80 1
100 - 0 1
60 A
80 A 50 |
E 2
5 60 - w40 7
= =
40 - 301
20 A
20 A
10 4
0 - o
0.5hr lhr 3hr Shr Shr 12hr 24hr 0.5hr Thr 3hr Shr Shr 12hr 24hr
Time of sorption (hr) Time of sorption (hr)
m+p-Xylene o0-Xylene
120 - 140 -
100 - 120 4
100 -
80 A
Lo < 80 A
= =60 A
40 -
40 -
20 A 20 -
0 A 0 -
0.5hr lhr 3hr Shr Shr 12hr 24hr 0.5hr Thr 3hr Shr Shr 12hr 24hr
Time of sorption (hr) Time of sorption (hr)
1,3,5-Trimethylbenzene 1,2,4-Trimethylbenzene
90 1 300 4
80 A
250 A
70 A
60 200
250 - @
E,J -E,, 150 -
=40 4 =
30 1 100
20 A
50 A
10 A
0 4 o
0.5hr lhr 3hr Shr Shr 12hr 24hr 0.5hr 1hr 3hr Shr Shr 12hr 24hr
Time of sorption (hr) Time of sorption (hr)
B 4-10 SPME>T W8 ik 2 5 T & (7o g2 &
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Naphthalene
120 4
100
80 4
E
= 60 A
2
40
20 A
0
0.5hr lhr 3hr Shr Shr 12hr 24hr
Time of sorption (hr)

Bl 4-10 (4)




0.5 1 3 5 9 12 24

Time of sorption (hr)

35 - MTBE 3 - Benzene
30 3
25 )
Lyl Lyl
£ 20 =
) 2
=15 ?ﬂ
10 :
5 1
0 0
0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
60 - Toluene 35 Ethylbenzene
50
40
)
£30
=4
20
10
0
0.5 1 3 5 9 12 24 0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
60 m+p-Xylene 60 - o-Xylene
50
40
0
£30
=
20
10
0
0.5 1 3 5 9 12 24 0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
25 - 1,3,5-Trimethylbenzene 90 - 1,2,4-Trimethylbenzene
80 -
20 | 70 -
60 -
4 15 | TS0
310 - 2o -
30 -
5 L 20 -
10 -
0 0

0.5 1 3 5 9 12 24

Time of sorption (hr)

Bl 4-11 SPME>* i1 % BIAHIciE 2 FH T BT %
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120 ¢ Naphthalene

0.5 1 3 5 9 12 24

Time of sorption (hr)

B 4-11 (%)

FE A BEEEIRE OSPMESR £ cng it > 7 SPME# >t p &1t & 4 ¢
e Toluene ~ Ethybenzene - m+p-Xylene -~ o0-Xylene ~ 1,3,5-Trimethylbenzene -
1,2,4-Trimethylbenzene 2 Naphthalenew ¥4 »x 5 i+ MTBE % Benzene > @ SPME>*
FH2ZRT 7 RIGERE S > U812 PR R PER S B iR S Ry o

4.3.2 Sorbent Tubes Anasorb CSC® . ¥ ¥ [ jp 3

#-Sorbent Tubes Anasorb CSC™f& b »* Higg b8 ik 2 TR B 7 > i& (7% ' 24
P it % 4o Bl4-12+475F » Sorbent Tubes Anasorb CSC®:& 7 w3 5 b 8 B 2 54 7
BEPZPHRCEPERTEFRFTE A TP REOF R R S
Bot24 Pz kR 5 58 » MTBE 4 661 pg/m® - Benzene 5 90 pg/m3 ~ Toluene 3
247 ug/m® ~ Ethybenzene % 35 pg/m® ~ m+p-Xylene % 47 pg/m® ~ o-Xylene % 35
ng/m® ~ 1,3,5-Trimethylbenzene % 5 ug/m® ~ 1,2,4-Trimethylbenzene 5 15 pg/m® %
Naphthalene % 7 ug/m?® -

¥ b p AR & ez 5 &2 MTBE > Benzene > Toluene > Ethybenzene >
Xylene > 1,3,5-Trimethylbenzene > 1,2,4-Trimethylbenzene > Naphthalene » @ % jé
v 2 &£ 8| 4~ 7 £ R 2 MTBE > Toluene > Benzene > Ethybenzene > Xylene » 7]
BERTHSET Y AHLFE I T F 7 P Sorbent Tubes Anasorb CSC®$f p
Tt e B PRt e ZFREADDSZEEFAPM L At
BRI EFEPNHPRCEPF2BTVEIEASE 7 RBRERHREFREF
Sorbent Tubes Anasorb CSC® ELFPFFH om FFH g o
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700 - MTBE 100 Benzene
600 -
80 -
500 -
“ L 60
E 400 15;
300 - 240
200 -
100 ol
0 I | 0 L [ = | - .
0.5 1 3 5 9 12 24 0.5 1 3 5 12
Time of sorption (hr) Time of sorption (hr)
300 ¢ Toluene 40 Ethylbenzene
250 | 33
30
m200 F 25
S50 | %20
=
100 | 15
10
50 5 I
0 1 1 0 L e | s | s | - 1
0.5 1 3 5 9 12 24 0.5 1 3 12
Time of sorption (hr) Time of 50"13“0“ (h")
50 m+p-Xylene 40 0-Xylene
35
40 30
30 25
E E,
E; S
20 15
0 10
5
0.5 1 3 3 9 12 24 0.5 3
Time of sorption (hr) Time of sorptlon (hr)
3 1,3,5-Trimethylbenzene 20 1,2,4-Trimethylbenzene
4 15
w3 -
E £,
g, 2
1 5
0 0 -
0.5 1 3 5 9 12 24 0.5 3 5 9 24
Time of sorption (hr) Time of sorption (hr)

8] 4-12 Sorbent Tubes Anasorb CSC®*t k|8 ik 2_ 5 T

iy

& 7 24 P L R
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$ Naphthalene
7
6 L
o d
£4
13
2 L
1 L
0 1 1
0.5 1 3 5 9 12 24
Time of sorption (hr)
B 4-12 (&)

#-Sorbent Tubes Anasorb CSC™f o >> #5278 5 © #HHcis 2 TR ¢ & (7o
24 pE N s % 4o B]4-13%7 5+ > Sorbent Tubes Anasorb CSC®:g {7 v %498 i I 3%
RS2 F WHRERS R FEFGEN P SRR T EEF
PERF S 4em W4 o PHRTC B Bq24 ) PR kR G BB 0 ER A~ B MTBE: 276
ng/m® -~ Benzene 5 39 pug/m® ~ Toluene 5 198 ug/m® ~ Ethybenzene % 35 pg/m?® -
m+p-Xylene 4 47 pg/m? ~ o-Xylene 4 36 pg/m® ~ 1,3,5-Trimethylbenzene % 4 pg/m?®
z 1,2,4-Trimethylbenzene % 2 pg/m® - @ Naphthalene &; ;74 ¢ 2 7} 1t i 4p
PO P F RS2 BT > 2 Sorbent Tubes Anasorb CSC® g {7 s i ipliE T H
ERR LRI cREFRFABBBENI R FRELELF I F
¢ pF s 424 pFp Sorbent Tubes Anasorb CSC®%+MTBE ~ Benzene - Toluene -
Ethybenzene ~ m+p-Xylene -~ o0-Xylene -~ 1,3,5-Trimethylbenzene % 1,2,4-
Trimethylbenzene® i Flex ¥tz o * £ > P R E PR 5 2 ApR o

& 3 f8H# %k B hSorbent Tubes Anasorb CSC®%t & e i+ » ¥ 3 I
Sorbent Tubes Anasorb CSC¥$43+ B &1t & 47 s s iy 4 % SEF PF I v @ 3 4o >
REMERE: FT-EIREG -
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Time of sorption (hr)

300 - MTBE 0 - Benzene
35
30
. 25
E E
20
3 H
15
10
5
0
0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
250 - Toluene 40 - Ethylbenzene
35
200 -
30
o 150 - L2
\E] %20
E =
100 - 15
10
50 -
5
0 0
0.5 1 3 5 9 12 24 05 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
50 - m+p-Xylene 40 - o-Xylene
45 35 -
40
30 -
35
- 30 - 25 -
£ £20 -
£ E
20 15 -
15
0 -
10
5 3T
0 0
0.5 3 5 9 12 24 0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
5 - 1,3,5-Trimethylbenzene 14 . 1,2,4-Trimethylbenzene
4 L
L E3 [
)
2, |
] L
0
0.3 3 5 9 12 24 0.5 1 3 5 9 12 24

Time of sorption (hr)

] 4-13 Sorbent Tubes Anasorb CSC®+ /8 B H 4T 16 2. 8 T & (e 24/ P 2

AN
&5
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5 - Naphthalene
4
= 3
2
2
1
0
0.5 1 3 5 9 12 24
Time of sorption (hr)

B 4-13 ()

FEM P BOREER R o £2 bidp? FRES R A ER 0 wEFT
- TR RSP R R £ 2120 PF o BRERPFR S B 240 - =0 U Ep {
HRAED o G e iy L 2 BmR -

#-Sorbent Tubes Anasorb CSC™#& fi > Hokt b /8 i 2 TR ¢ & (72 4120 p&
et % 4o B4-14#7 7 > Sorbent Tubes Anasorb CSC®4t>t B 414 & 4 2 s ¥ 7
HoAcAbg o d B T EAP IR EFNT2 Y E Tk kR > MTBER & &
698 ug/m® ~ Benzene 3 72.8 pug/m® ~ Toluene % 189.7 pg/m® ~ Ethylbenzene % 45.7
ng/m3 ~ m+p-Xylene % 62.5 pg/m® ~ 0-Xylene 4 58.6 ug/m?® ~ 1,3,5-Trimethylbenzene
% 8.35 pg/m® ~ 1,2,4-Trimethylbenzene % 24.3 ug/m®% Naphthalene 3 0.12 pg/m? -
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48 72 96
Time of sorption (hr)

800 MTBE 80 Benzene
700 70
600 60 |
. 500 . 50 |
2400 £ 40 |
=300 + =5 L
200 20 k-
100 * 10 |
0 1 1 1 1 0 1 1 !
24 120 120
Time of sorption (hr) Time of sorption (hr)
200 ¢ Toluene 0 ¢ Ethylbenzene
150 + 0T
« «.30
E E
£100 £
= =20
50 F
) J
0 1 1 1 1 0
24 120
Time of sorption (hr) %lme of S'“'Pt““l (lﬂ')
70 - m+p-Xylene 70 r 0-Xylene
60 [ 60
50 F 50 F
w0 f w0 f
o | E:Y)
20 20
0 L 1 1 1 0 1 1
24 96 120 24 120
Time of sorption (hr) Time of sorption (hr)
o r 1,3,5-Trimethylbenzene 30 1,2,4-Trimethylbenzene
8 -
7 | 25
6 20 +
Ly} L]
ES E
w, | o[
2 1
3+ 10+
2 -
0 J 1 ! 1 1 0 _- 1 1 1
24 120 24 120

Time of sorption (hr)

8] 4-14 Sorbent Tubes Anasorb CSC®*t k|38 & 2_ 5

|28

HEEE R 1200] pF 2 B 5
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0.2 1 Naphthalene
| ]
0.1 |
: _-__I_. _ljg
24 48 72 96 120
Time of sorption (hr)

Bl 4-14 ()

%Swmme%Amme$@ﬁﬁ%ﬁﬁﬁ%%%ﬁ%i%ﬁﬁéﬁﬁﬁj
120 /] B enid & 4o B 4-15 977 o SR S RS R E AR 2 0 T A A o
oo 72/ o PAit S ok FR2 %54k » MTBEE & 5 677 ug/m®
Benzene % 68.6 ug/m® - Toluene 5 215 ug/m?® - Ethylbenzene % 48.3 ug/m® ~ m+p-
Xylene % 62.3 pg/m® ~ o-Xylene % 56.7 pg/m® ~ 1,3,5-Trimethylbenzene 5 7.09
pg/m? ~ 1,2,4-Trimethylbenzene 5 20.5 pg/m® 2 Naphthalene 5 0.05 pg/m® -

L ata fEut ko (S 2 #ER Tk B ehSorbent Tubes Anasorb CSC® s
MR PRI 0 R B % T 87 7 % Sorbent Tubes Anasorb CSC® .72 ] p it

Il e B L BEEFERY T HREEK -
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800 r MTBE 9% Benzene
700+ 80 -
600 |- 0 r
L 500 | . gg I
E L E i
5 400 S0 |
300 - 30 -
200 20 |
Bl 3
0 1 1 1 1 0 1 L 1 1
24 120 24 120
Time of sorption (hr) Time of sorption (hr)
250 - Toluene 60 Ethylbenzene
200 | 30 r
150 o
E E
B = 30
=100 =
20
0 : : : 0
24 72 96 120
Time of sorption (hr) Tlme of surptwn (hr
0 m+p-Xylene 60 ¢ 0-Xylene
60 50 -
20 40 +
R E
30 ¢
23 | Ei
20 | 20
o | 10 j
0 ' : : 0
24 9 120
Time of sorption (hr) Tlme of snrptlon (hr)
8 1 1,3,5-Trimethylbenzene 25 1,2,4-Trimethylbenzene
7 -
6 L 20
5 F 15 +
nE . L mE
g Ei
3 L 10 |
2 -
5 -
, Ll H
0 1 1 1 1 0 1 L L L
24 120 24 120
Time of sorption (hr) Time of sorption (hr)

] 4-15 Sorbent Tubes Anasorb CSC®*% i i& #4714 3

TP R 1200) PR 2 S %
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01 - Naphthalene
£ 005 |
,m I 1
24 48 72 96 120
Time of sorption (hr)
Bl 4-15 (‘%‘)

4.3.3 ULTRA sampler sorbe® s ¥ pF BF jp] 3%

2 ULTRA sampler sorbe® & B HER AR 2 EBRR Y o B FSH24 ] F

P % % 4o B4-16%7F > Sorbent Tubes Anasorb CSC®: {7 v b k| J8 i 2_ 31 b 7

FPZRECEFERY A2 BEataP ot E > A PRt ER
(4 1.2,4-Trimethylbenzene * Naphthalene2_ )ik & 4 %€ % pF I 3 4c @ #{ 4c - P
Bt L5 g4 L P B EAE  MTBEE & 4 1295 pg/m® - Benzene -
158 pg/m® ~ Toluene 5 223 pg/m® ~ Ethylbenzene 3 16 pug/m® ~ m+p-Xylene % 13
pug/m® ~ o-Xylene % 5 ug/m® - 1,35-Trimethylbenzene 3 2 pg/m® 2 1,2,4-
Trimethylbenzene 5 1 pg/m® » @ Naphthalene .24 - pF p e s £ R B3

MDL(0.005 pg/m3) o iz P8 b 325 % % LR ULTRA sampler sorbe®x it & 12| pF
14 PR o




1,400 MTBE 180 Benzene
1,200 160
140
1,000 120
"’E 800 "El 00
00 30
400 601
40
200 20
0.5 1 3 5 9 12 24 0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
250 Toluene 18 - Ethylbenzene
16
200 4
12
':5:50 "é 10
00 R
6 I
50 4
) I
05 1 3 5 9 12 24 0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
16 m+p-Xylene 6 o-Xylene
14 5
12
0 '
i ¥
6 2
4
0.5 1 3 3 9 12 24 0.3 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
2 1,3,5-Trimethylbenzene 1 1,2,4-Trimethylbenzene
¥, %
Ei E
0.5 1 3 5 9 12 24 0.5 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)

] 4-16 ULTRA sampler sorbe®*® k| ;8 B 2_ 5 T & (Fex ' 24 ] prz 2 %
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17 Naphthalene
E
W
E
0 L L L L L L
0.5 1 3 5 9 12 24
Time of sorption (hr)

Bl 4-16 ()

#-ULTRA sampler sorbe™f fb >t Ho5tit i 8 0F @ Fdcis 2 2 HH B 7 > &
7324 PER i 5 4o Bl4-1747F » ULTRA sampler sorbe®:iE {7 ¥ PR R E
2R FBRER SR FRPFREN > 2t ok R 512/ pF
FA G PR RS LEFRFE A e EBBH A o PRI S F TS24 B
iz PB4 ER > MTBEE B %699 pug/m® - Benzene % 58 pg/m® - Toluene 4 115
ug/m® ~ Ethylbenzene 3 7 ug/m® « m+p-Xylene = 8 ug/m® ~ o-Xylene = 3 ug/m3 -
1,3,5-Trimethylbenzene 3 0.5 pg/m®% 1,2 4-Trimethylbenzene 5 0.3 ug/m® » & &
24 p¥ t2 Naphthalene sk A& 15 1430 i 4R « SR F IR F AWM MBI 2 E Y 3
P EF T ZF P P 424 ) pF N ULTRA sampler sorbe®¥+MTBE ~ Benzene »
Toluene ~ Ethybenzene ~ m+P-Xylene ~ 0-Xylene ~ 1,3,5-Trimethylbenzene % 1,2 4-
Trimethylbenzene¥ :Z F|ex ¥tz &+ £ » R H it S F2 Rk R L B+ » ¥ &
BB B> MTBE ~ Benzene 2 Toluenees *f i # #H is p &t &4 & o

& A fE R TR B «HULTRA sampler sorbe®™s% 't € % v » ¥ 4 JLULTRA
sampler sorbe®¥>+ p &1t & % 2 MTBE - Benzene * Tolueneesfrx i i; 4 fi it »

YRS S D FRE- HPAEFFHAAE T fEEE YRR o
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800 MTBE 70 Benzene
700 60
600 50
500
w40
%400 § 30
2’ 00
200 20
100 10 - I
0 — — _— 0 —
0.5 1 3 5 9 12 24 0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
140 Toluene 8 Ethylbenzene
120 T
100 6
B0 r
EX Ea
3 |
20 I 1
o L. - o L. |
0.3 1 3 5 9 12 24 0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
9 m+p-Xylene 4 o0-Xylene
8 L
7 3
6 L
TS T,
24 2
3
2 1
1
0.5 1 3 5 9 12 24 05 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)
2 1,3,5-Trimethylbenzene 1 1,2,4-Trimethylbenzene
%, F
Fi i
0.5 1 3 5 9 12 24 0.5 1 3 5 9 12 24
Time of sorption (hr) Time of sorption (hr)

] 4-17 ULTRA sampler sorbe®** ;8 if #4714

2FB TR A 24 PR %
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1 Naphthalene
E
o
0
0.5 1 3 5 9 12 24
Time of sorption (hr)
B 4-17 ()

BRI AL AT R G E R U AR 2R
HEREF RS EE R GRGER o

4 5% 1 ULTRA sampler sorbe® %% BT fcERmIAEL 2 ERR Y 0 BT
120/] P& 9% % 4o B14-18%77 » ULTRA sampler sorbe®s ¥ b 58 3% jd i § 2
PRt e ERERFRERfem 2 5 50572 FEPIE S Sk R R4 F
s PR 4 s tT72- P2 MTBEE & 5 783 pug/m® - Benzene 5 103 pg/m® -

Toluene % 219 pg/m® ~ Ethylbenzene % 38.9 pg/m® ~ m+p-Xylene 3 40.3 pg/m? - o-
Xylene % 26.7 pug/md -

1,3,5-Trimethylbenzene % 1.69 pg/m® % 1,2,4-
Trimethylbenzene % 3.93 ug/m® » @ Naphthalene %120 p&F P sfex s 8 % 13 18 5]

#2(0.005 pg/m®) » ik P8 b 32 5 % BLRULTRA sampler sorbe®#+Naphthalene:r
PGB 7 B R S -
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900 - MTBE 120 1 Benzene
800 |
100 |
700
600 80 |
E S0 ¢ Eo |
®400 E;
300 40 F
200 ¢ 20 |
100 |
0 1 1 1 1 0 1 1 1 1
24 48 72 96 120 24 48 72 96 120
Time of sorption (hr) Time of sorption (hr)
250 Toluene 45 Ethylbenzene
40 |
200 35
30 f
150 | % 05 |
B E] L
=100 | = 20
15
50 f 10+
I | 3
0 . . . . 0 . . .
24 48 72 96 120 24 8 72 6 120
Time of sorption (hr) Tﬂime of sorption (hr?
435 7 m+p-Xylene 30 0-Xylene
40
25 ¢
35 F
30 20 ¢
EE £
220 Ei
15 10 |
10
5 F 0
[ ] L 1 L ._/ 0 L L L ._I
24 48 72 96 120 24 48 72 96 120
Time of sorption (hr) Time of sorption (hr)
27 1,3,5-Trimethylbenzene S 1,2,4-Trimethylbenzene
4 -
3 -
ﬂE ] ﬂE
Wl &
X =, |
I g I
0 L. I I I ._1 0 I I I . .
24 48 72 96 120 24 48 72 96 120
Time of sorption (hr) Time of sorption (hr)

] 4-18 ULTRA sampler sorbe®*® k| ;8 if 2_ 5 & % F ¥ 1207] Pz % %
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Lo Naphthalene
E
&
=
O 1 1 1 1
24 48 72 96 120
Time of sorption (hr)

B 4-18 ()

¥ — 5 % 11 ULTRA sampler sorbe™f b ** {3t 8 iR #Hic2 2 B¢ - it
731200 pF R 0 5 4o Bl4-19%7 % » ULTRA sampler sorbe®s it 5 £ k| /8
B FRAR T o PHRICEF N RT2 ) FER R A ERUSB AT PRI S
$:72- EMTBEE B % 691 ug/m® ~ Benzene 2 92.5 ug/m® ~ Toluene % 237 pg/m?® -~
Ethylbenzene % 51.9 pg/m® « m+p-Xylene % 53.7 ug/m® + o-Xylene 4 37.8 pg/m3 -
1,3,5-Trimethylbenzene 4 2.42 pg/m®% 1,2,4-Trimethylbenzene 5 5.56 pg/m® » @
WP ] 120-) P 75 Naphthaleneik & 2% #% 8 jp]3%&2(0.005 pg/m?) -

FE Y F 5k ¥ iE i * ULTRA sampler sorbe®p . < e itk & 9
PR ST P T E TR S R ER 0 T2 L B i Tk

Bk o @ F AT R oA F T AR

72



800 MTBE 100 Benzene
700 |
600 80 1
- 500 - . 60 |
g L E
?2400 \?i
300 ¢ 0 ¢
200 20 L
100 |
0 ! 1 1 ! 0 1 1 1 1
24 120
Time of sorption (hr) Time of sorption (hr)
300 Toluene 60 Ethylbenzene
250 50 f
200 40 +
Lyl L]
75,]50 - -5,30 3
= =
100 20 +
il oL W
0 . . . . o L. .
24 48 72 96 % % 120
Time of sorption (hr) ime of sorptlon (hr
60 m+p-Xylene 40 o0-Xylene
so | 35 ¢
30 ¢
3 40 Jas b
% 30 + % 20 +
=, =, 15 |
20
10 |
10 s L
0 _- 1 1 1 1 0 L . 1
24 8 72 96 24 120
Time of sorption (hr) Tlme of snrptlnn (hr)
3o 1,3,5-Trimethylbenzene 6 1 1,2,4-Trimethylbenzene
5 L
2+ 4 L
E E
B} B30
= =
1t 2 r
I l 1 |
0 _- 1 1 1 1 0 1 - 1 1
24 48 72 96 24 48 72 96 120
Time of sorption (hr) Time of sorption (hr)

B14-19 ULTRA sampler sorbe®>™ ;8 i 40 F 8 2. 2 s B 120 pF2_ % %
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Lor Naphthalene
E
B0
2
0 1 1 1
24 48 72 96 120
Time of sorption (hr)

B 4-19 ()

74



4.4 4vjd 2L R HERE

AP FEP AR R FRRB LA G N R ERBEAT LSS
EOSAA Ly AR S HFa Y o deF = R eri > KGR FEEA
PR A IR ARk AFTRENANCBC Dy BN S AHRELT
BRI 0 & B AN2016F 67 23p 3T L e AR T L HSR 2 EE%
201677 14p » 5 M JRB2 Copit (7 5 #P5% 2 3% 5 2016107 200 »t 5 %
Dahie 7 5 #15% 2 F 5% -

fephshp ARFRIAE L ZEA G > K2 PID 2 FID 24775 %4 0k AR
TIEE > AT 5 Pl EER S RRE LR F IR R
7= TOF/MS %17 > ] TOF-MS >tk § €2 BB 2 $ 22 3 2 2 @ R Eiz ik
Bl A B-E YR Tedlar® Sample Bag({4 #z 7? Ev = AL SR )
TOF-MS 447 ¢ § W FBdicdy > b2 R B8 ¢ 5 5% Tedlar®
Sample Bag » 11 ¢ % ¥ GC/MS & 47 o

WA ERF EEBIOBREEE BT HHSPMEZ 2 BB H T L
FEFHMEREY ORBPIFRAY- D RBWIFEFTHRIPERE LGS
M pE R 0 3~ SPMES RlA F ¢ i TSR %9/ P 0§ SPMEB ) 18 B 2 x
Sorbent Tubes Anasorb CSC®% ULTRA sampler sorbe®i& {7 e %472 i » A %] 5 3

EFyHERZ Ik AT EFAITIHEFH -
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4.4.1 Fn A

BHAL Y 0P GG B R AR 2 4o b ik doB14-20% 421977 0 gt Hnk
GAAFEEFRD WSS R EEP ETE ST ARR o R RT
THE Y G BABE R R Tk R AR LER SRR
SR EH A ES T EREFFRIES T LR R e
PEYERZLTERL AT BN

BaAg £ 2PIDZ FIDip| M & 4 3 5 W E Rl 23§ M &> gk
TR AEF TR Y %Pl P4 Ad -~ ATEAOL SR EL » 4o Fl4-22 0 B (T 1S
FEBFT o uHu 2 JEFHMERE FER Y A130~3000 4 24 0 & A HF A
g2 U FIDR] A+ Rl E 5930 ppmy - H A A T plfcdpdo £ 4-597 7 o

B 4-20 ¥ i 2 P & 3REH A
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Bl 4-21 ¢ 3 & & @ 3RBE-H A

, ® All
A\ 000

N W E

As @ ® A0
000 P1 @
At @ ® Ao
000 (1 W [
A3 @ ® i3
000 P.l P3 @
IVER &

XYy N e
Al @

% % & PR E (HoiEP)
QOO 1ok iy A8 [ M R

O W O bR &

(YXX L] wma  ®  ABEAREGREN

®14-22 31 AT & B
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ARG A A F G L PRS2 5 A S

% 45 FHAZ EAE /Pﬁc#%\

EX: 1 3 ORIFR . o @ @ (o
ww | PID | FID | 48T (cm) RECR) 2ECO
BliE E I

Rk (ppmv) | (ppmv) Day0 | Day5 | Day0 | Day5 | Day0 | Day5
(cm)

P4 275 930 139 74.1 80.2 63.2 62.6 | 31.8 | 35.1

A7 213 787 256 90.7 | 95.6 76.1 58.7 | 36.2 | 42.3

A4 114 730 255 91.7 | 97.1 70.4 658 | 344 | 354

P1 30.0 81.0 168 67.9 | 72.7 72.1 56.3 | 37.5 | 44.1

A9 31.2 22.0 277 88.4 | 943 64.5 544 | 324 | 393

PIDZ FIDRIZR % % 7 3 MAhEP42 2 3 5 BT R BRI e 5 kL o
HI P EATEAL e %% 7 L B4A-22F F R HFPA=E 5 - s RE2Z T 2
‘}E\liﬁﬁi?}%l?f;;%i%iéﬁ— R E 2 %j/‘*’?pﬁifJ%i(/F’?rr/@/}%°mA45A9

PlE® = ~ZRu W@ L35 B0 mAFYFLAE - BiFdn

REH BT NIIEFHE R T AL B ESETA rimé i Ad
RIBLITA LR > TRALB R A KA T BATIAY 2T -
A9E @8 (A kP AL BE S c ATHPIT R D6 S F 2R G
iﬁﬁ%ﬂ%%ﬁ%ggﬂﬂﬁ’ﬁ?kmM@ﬁT%ﬁAN’gﬂm” +*
DRIE o IMALBEATE T G R- A2k Bl F2HEE BT LB R ﬁ%’%”
B e

AP LN R R RKRNE RN ARG TR SR s H Y
SPME® &’ 5 9-] ¥ » @ Sorbent Tubes Anasorb CSC®#* ULTRA sampler sorbe®
B BE YR 572/ BF 0 R Bk B A M SPMEBCHI BELS pORIAE ¢ B 04 R
% ¥ ¢ P 2% » Sorbent Tubes Anasorb CSC®#2 ULTRA sampler sorbe®:& {7 v ¥ o

Hrht AFR * ii?‘]‘)%’%: %BL APl PASN A4 ATEAIES B H B> R * = f8
PR TR P BB G ME R P 2§ HTedlar® Sample Bag® 12
TOF-MSit 7 A 45 » A 45k drd 4-6 « AR S % ¢ @I R E 0 55 45 2 /8
®o oV FRPIFEZ BACR 5 ASample Bag® TOF-MSA 47 (4 7 7+ 2
TOF-MS) > SPME > Sorbent Tubes Anasorb CSC®>Tedlar® Sample Bag 5 d GC-
MS4 47 (% & ¢ #&F 5 Tedlar® Sample Bag) > ULTRA sampler sorbe®
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Target compound (mg/m?)

PR E e
S5 S MTBE| Benzene |Toluene | Ethylbenzene [m+p-Xylene|o-Xylene| . . 1.3,5- . 1,2,4- Naphthalene
Trimethybenzene | Trimethybenzene
TOF-MS 12.19] 0.581 | 0.621 ND 0.968 ND ND ND ND
SPME 11.88| ND 0.183 0.210 0.158 0.105 0.179 0.357 0.127
P4 [Tedlar® Sample Bag| 57.92| ND ND ND ND ND ND ND ND
Sorbent Tubes 107.3] ND ND ND ND ND ND ND ND
ULTRA 1699 ND ND ND ND ND ND ND ND
TOF-MS 3.014 6.579 | 11.82 ND 16.83 ND ND 5.622 11.558
SPME 1.485| ND 0.365 0.526 0.368 4.735 0.715 0.476 ND
A7 [Tedlar® Sample Bag| 6.639 | 0.039 | 0.091 ND ND 0.105 ND ND ND
Sorbent Tubes 11.62| ND ND ND ND 0.210 ND ND ND
ULTRA 0.611 ND ND ND ND ND ND ND ND
TOF-MS 0.874 | 0.461 | 0.694 ND 1.168 0.000 ND 0.151 ND
SPME ND ND ND ND ND ND ND ND ND
A4 [Tedlar® Sample Bag| 0.830 | ND 0.046 ND ND 0.053 ND ND ND
Sorbent Tubes ND ND ND ND ND ND ND ND ND
ULTRA ND ND ND ND ND ND ND ND ND
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% 4-6 ()
i IJ i JUTI Target compound(mg/m?) —— ——

Kor MTBE| Benzene | Toluene|Ethylbenzene |m+p-Xylene|o-Xylene Trime tl’ly’benzene Trime tf,ly’benzene Naphthalene
TOF-MS 0406 0.844 | 2.105 ND 1.683 ND ND ND ND
SPME ND ND ND 0.158 0.105 ND 0.119 0.179 ND

Pl [Tedlar® Sample Bag| 0.786 | ND 0.320 0.158 0.316 0.316 0.298 0.476 0.064
Sorbent Tubes 0.568( ND ND ND ND ND ND ND ND
ULTRA 0.087| <MDL | ND ND ND ND ND ND ND
TOF-MS 0.214 | 0.144 | 0.137 ND 0.251 ND ND ND ND
SPME ND ND ([(<MDL ND ND ND ND ND 0.127

A9 [Tedlar® Sample Bag| 1.179| ND |<MDL ND ND 0.105 ND ND ND
Sorbent Tubes 2.021 ND ND ND ND ND ND ND ND
ULTRA 0.087| ND ND ND ND ND ND ND ND
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FHS W RA YT T RY o IR ? ¥ 0% RSPMEf G s P g
# %8 > @ Sorbent Tubes Anasorb CSC®¥2 ULTRA sampler sorbe®R| = it $3 ¥ %t 51
MTBE - #c¥5 + % 1 > Sorbent Tubesit 53 = *f £ 325+ **ULTRA » & 11 % &+
B2 F 4 vt g Sorbent Tubess & b % 4+ & 100 mg2 #4288 » @ ULTRA®
A R 500 mgzo AR o EH B U Ssog s N v RULTRAS 20k B i < 3%
Sorbent Tubes > & F H-#chp & B 7 2R > BEFHFFULTRA» % £ F £ -
W R AT S g BT RRERMEZP AL &4 S MIBE > it
BT RFIZMIBER T W P £ 0 A+ » * MTBEZ Z § Bfi~ 87 5 ji
FEPEE > FREPIERF o d £4-6¢ ¥ 3 ILMTBEE & G583 % 2
ER B R IPASAT>A4>PLI>A9 e BF g B dicdy $ £ 4-5¢ P4PIDH
@ h 0 A7APID B H % » A4erPID B £ H = o 5 AT 2 B AR o
TOF-MSd **H §acA % » - LT RFE R SEM &4 2 2010 & 5
LM ARFTEZRFRETFZ TN RHA P FARER 0 B S
Y AR PR RF LRSS RES AR T - &
B HEXTRGFLE TR RH TR E o SPMET R S A £ 0 B
S A A R AR A S B R E I ARE R B - - R
SPME# i #iF 2_ sTae o
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B IEFMMBGR G 2N FHRMT L ERREEFTLIN

4.4.2 31 B

AP RHHBEA TS RG2S E DT hed s e W4-239F - 3
FHBegFRIFTLEEcBFEFFTL e FrAn EREKRRESER
FRAT ML L L4 (TPH) & 5 145 mg/kg » © #3 TPHE #1000 mg/kg

FlaFuBrinFL P R NFLERTFF o » TR Ad T A
Lmind o B4 PIDEFIDHR R 35 I RIE 5 &0 §F 75 fF > g &40
% > PIDYk iRz 3% % 50 ppmv > & FIDW |2 3 @ 0] ¢ -] >5 ppmy > F] £ 3%
FRBWRPI DR B A TRL Y B ARE A gy o T
T sEZ R o BRI 2 F MT R %5P14 - P15~ A0 - ASEAGiE
(7 & 0 oRl4-24977 0 zHak 2 D F MERIY IFR < 5 5200~3002 4 =
AR AE AT T o

BB 2 AT R Y % SPI4 P15~ A0~ ASEACESBHER
@ *TOF-MS& = 6% o't - £ 4 P B2 FHE R ¢ 2 5 4>
Tedlar® Sample Bag® £ i * &R B& (74 47 » A 478 % 40 £ 4-8977F o w A HHLA
" TOF-MSit 53Rl P 54 Asgi b @ SRR &% > & auB? i
SPME# B P 5 A4 fE8ad % » P kR 55 F > B ¥ it & F15 SPME 42
MR FPe2 i Tt gt 2 S F MY MR 5 4 8 2 0k45 0 SPMET e it
FH e o B EBEI R FIR KBS AP S o B g
ESL ST RS EES o  RA & = p% > SPME#% & #2 & 2z o 1 *TOF-MS73 P
EXIFRFEZACFIFFFEE T AFHBFEF I RS -

RS EATT 0 B AL0 TRk R BB > B 5 P14 2 P15, Higd
BRCFd - KRR F LR EHI Y PRS A ERKRM A0 B P o
Sorbent Tubes Anasorb CSC®¥? ULTRA sampler sorbe® i ;2 & i 1 2 3% f % » &
GEEIEFHMER Y A ER ML S ESogE T o3 H e A
SR R HE BTN BIARSAE FiLY AR MAESRT NG H R
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A7 @ ® Al
A8 Y .A2 Wi
P13 m
¢ A9 @ @ A3 90@
(] W [] .
. o A7 Pl4 @ N
[
! @ Al P15 ®
o
% A2 il el o oAl
. 846
® PI6 All g @ AS
A2 ® A6
(XXX X ##e A8 B AlB & (huizA)
®  LLEABEs(EP)
C X Y 5t i 48
000 B wAEkRH
O M O] mezis “—— WTATEAG
B4-24 5% 2 P & 3mFERBA B
% 47 Fn Bz & & TRl
iR | 4 ouEA . ,
. ’ BR (% £ (°C
RIEE % | PID FID e (cm) (%) &R (CC)
i
B (ppmv) | (ppmv) ( '7; Day0 | Day5 | Day0 | Day5 | Day0 | Day5
cm
P14 0 <5 196 196 | 196 | 52.0 | 51.4 | 31.0 | 28.6
P15 0 <5 207 197 | 197 | 68.1 | 51.6 | 31.1 | 30.0
A10 0 <5 312 224 | 303 | 58.0 | 449 | 335 | 324
A5 0 <5 310 275 | 282 | 36.7 | 312 | 379 | 39.8
A6 0 <5 312 275 | 292 | 37.1 | 247 | 442 | 442
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Target compound(mg/m?)

PR e

S ’%bf SUEE MTBE| Benzene | Toluene| Ethylbenzene |m+p-Xylene|o-Xylene Trimeil’lg}'/"ti;nzene Trimelféf’li;nzene Naphthalene

TOF-MS ND 0.05 0.33 ND 0.07 ND ND ND ND

SPME 0.74 ND 1.19 0.53 0.89 0.68 0.6 0.71 ND

P14 |[Tedlar® Sample Bag| ND ND <MDL ND ND ND ND ND ND

Sorbent Tubes ND ND ND ND ND ND ND ND ND

ULTRA ND ND ND ND ND ND ND ND ND

TOF-MS 0.01 0.07 0.66 ND 0.07 ND ND ND ND

SPME 0.44 ND 1.28 0.42 0.74 0.53 0.42 0.54 ND

P15 |Tedlar® Sample Bag| ND ND 2.05 ND ND ND ND ND ND

Sorbent Tubes ND ND ND ND ND ND ND ND ND

ULTRA ND ND ND ND ND ND ND ND ND

TOF-MS 0.00 0.05 0.31 ND 0.05 ND ND ND ND

SPME 0.79 0.15 2.05 0.95 1.95 1.53 0.77 1.61 0.13

A10 |[Tedlar® Sample Bag| ND ND |<MDL ND <MDL <MDL ND ND ND

Sorbent Tubes ND ND ND ND ND ND ND ND ND

ULTRA ND ND ND ND ND ND ND ND ND
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% 4-8 ()
138 4 et p Target compound(mg/m?) —— ——
Kor MTBE| Benzene |Toluene|Ethylbenzene [m+p-Xylene|o-Xylene Trime tl’ly,benzene Trime t}’ly,benzene Naphthalene
TOF-MS ND 0.05 0.31 ND 0.05 ND ND ND ND
SPME ND | <MDL | 1.00 0.53 0.37 0.26 ND 0.24 ND
A5 | Tedlar® Sample Bag | ND ND 0.09 0.11 0.05 ND ND 0.12 ND
Sorbent Tubes ND ND ND ND ND ND ND ND ND
ULTRA ND ND ND ND ND ND ND ND ND
TOF-MS 0.01 0.05 0.25 ND 0.07 ND ND 0.05 ND
SPME ND ND 0.37 0.21 0.37 0.37 0.42 0.54 ND
A6 | Tedlar® Sample Bag| ND ND |<MDL ND <MDL ND ND ND ND
Sorbent Tubes ND ND ND ND ND ND ND ND ND
ULTRA ND ND ND ND ND ND ND ND ND
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® Pl6

[]

H [

A3
A4
Ly
A5
A6
NS O [m Oy aee o
CR N, 68 e T
e o
00000 . kA ® i‘%%@iﬁ‘]%%(ﬁﬁiA) HiZE LR
AN R T8 E BB T (HustP)
O I m U REOR —> WTFARTHAE
miERE o EBABRERAFA(ET)
B4-26 5% 2 P AR Cr 3 W
% 4-9 HpC2 A~ T pl#cdh
N g A 75/ N
##&3% | pD | FD | ” L’%jf f (;’n’;ﬁ B R (%) R R (°C)
4 i
% (ppmv) | (ppmv) (cm) Day0 | Day5 | Day0 | Day5 | DayO | Day5
Tl 64.50 | 253.0 779.0 | 382.0 | 400.0 | 29.00 | 39.00 | 43.10 | 36.10
T2 77.00 | 412.0 790.0 |390.0 | 410.0 | 32.00 | 40.00 | 42.20 | 35.90
T3 0.900 | 11.90 700.0 |385.0[ - ]30.00 - 45.10 -
T4 0.000 | 0.840 1077 | 385.0 | 415.0 | 42.00 | 35.00 | 42.10 | 37.40
P16 2.500 16.62 1220 | 315.0 | 332.0 | 32.00 | 39.00 | 40.20 | 35.80
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2 4-10 5 nCrEmFHMT P 2R AT NS

i 6

Target compound (mg/m?)

5L SRR MTBE| Benzene [Toluene|Ethylbenzene | m+p-Xylene |o-Xylene Trimeil’lil’li-:nzene Trime‘h’lil,lje-:nzene Naphthalene

TOF-MS 296 | 14.28 | 89.48 0.00 15.94 0.00 0.00 15.31 15.81

SPME ND | <MDL | ND ND ND ND ND ND ND

T1 [Tedlar® Sample Bag| ND ND ND ND ND ND ND ND ND

Sorbent Tubes ND ND ND ND ND ND ND ND ND

ULTRA ND ND ND ND ND ND ND ND ND

TOF-MS 1.19 2.49 0.10 0.00 0.00 0.00 0.00 0.00 1.71

SPME ND | <MDL | ND ND ND ND ND ND ND

T2 |Tedlar® Sample Bag| ND ND ND ND ND ND ND ND ND

Sorbent Tubes ND ND ND ND ND ND ND ND ND

ULTRA ND ND ND ND ND ND ND ND ND

TOF-MS 0.00 0.03 0.04 0.00 0.05 0.00 0.00 0.00 0.00

SPME ND | <MDL | ND ND ND ND ND ND ND

T3 |Tedlar® Sample Bag| ND ND ND ND ND ND ND ND ND
Sorbent Tubes - - - - - - - - -
ULTRA - - - - - - - - -
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Target compound (mg/m?)

BB B e
ﬁn%ﬁf SUEE MTBE| Benzene |Toluene|Ethylbenzene [m+p-Xylene|o-Xylene Trimeil’lg}'/"ti;nzene Trimei}’lil,lje-:nzene Naphthalene

TOF-MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SPME - - - - - - - - -
T4 | Tedlar® Sample Bag| ND ND ND ND ND ND ND ND ND
Sorbent Tubes ND ND ND ND ND ND ND ND ND
ULTRA ND ND ND ND ND ND ND ND ND
TOF-MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SPME - - - - - - - - -
P16 | Tedlar® Sample Bag| ND ND ND ND ND ND ND ND ND
Sorbent Tubes ND ND ND ND ND ND ND ND ND
ULTRA ND ND ND ND ND ND ND ND ND

91




B FRMMBGR S DA AT L H R AR

4.4.4 %5D

AP EHRDE Y 2P B NEHE RATRE ) A A2 e s o B4-275

_ﬂ

Ve 4R
T B HHREAREE CRAED TSI PR BAP AT LM ARE > 2
REFIT A RE R X I Hn 3T ARRBE TOEEFEY &R AR
BRI EER GRS c ZF S TP AR FIRIEN TR ¢ BELE
F 83 “%rf 7% (Soil Vapor Extraction , SVE)i& {7 #5 » ¥ ® #2137 5 oM B

-

SR o

MEu 134 HFMERY o F L UPIDR FIDE 7 4 3 F M T Rl 2

.
v

v
e
i)

gif? RS R SRR R Y 2 A E R SBAL A2 A3 A4 P4
366~398 2 A 2L o & 3 G M E PIE FIDR M E % £ 53043 ppmy 0 B A A E

P TR A £ 4-10%75T o

92



P 2P % 3 D)

® b2 F % 3nEa D(1)



IR FHMIMSEGER S 2B AR ME P R E S A5
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Bl 4-28 ¢ b o & a2 RHF-H DT R B

% 4-11 #uk D 2 & ~ T ipldcdp

iR 8 FID | Eipl# x| F 2iFA(cm) B R (%) #E(CC)

PID
%t | PPP™) (oomy) | (cm) | Dayo | Days | Dayo | Days | Day0 | Days

Al 0.000 7.180 398.0 62.0 | 67.0 | 45.20 | 48.30 | 27.60 |29.50

A2 85.00 3043 382.0 75.0 | 77.0 | 51.60 | 57.50 | 28.10 |30.00

A3 0.000 <5 392.5 73.0 | 79.0 | 36.70 | 41.20 | 27.30 |28.80

Ad 0.000 <5 376 71.0 | 80.0 | 35.00 | 42.00 | 28.50 |30.30

P4 3.200 634.0 366 740 | 76.0 | 37.10 | 39.00 | 28.60 |27.80
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241250 DI EFHMTRL 2 A NS

Target compound(mg/m?)

PR E N
S %jf SUEE MTBE| Benzene [Toluene|Ethylbenzene | m+p-Xylene |o-Xylene Trime‘il’lil’li-:nzene Trime‘i}’lil,lje-:nzene Naphthalene

TOF-MS ND 0.22 0.30 ND 0.40 0.37 ND 0.30 ND

SPME 1.75 0.13 1.92 0.70 1.31 1.14 0.39 0.79 ND

Al [Tedlar® Sample Bag| ND ND ND ND ND ND ND ND ND
Sorbent Tubes ND ND ND 0.48 0.44 ND ND ND 4.67

ULTRA ND ND ND ND ND ND ND ND 2.53
TOF-MS 6.88 | 15.74 | 22.97 ND 12.65 ND ND 17.69 19.72

SPME ND 0.19 1.75 1.09 2.23 2.27 1.00 4.11 0.26

A2 |Tedlar® Sample Bag| ND ND ND ND ND ND ND ND ND
Sorbent Tubes ND ND ND ND ND ND ND ND 1.97

ULTRA ND ND ND ND ND ND ND ND 1.40

TOF-MS ND 0.05 0.05 ND 0.07 0.08 ND ND ND

SPME ND ND ND ND ND ND ND ND ND

A3 |Tedlar® Sample Bag| ND ND ND ND ND ND ND ND ND
Sorbent Tubes ND ND ND ND ND ND ND ND ND

ULTRA ND ND ND ND ND ND ND ND ND
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3 4-12 ()

136 4 [ Target compound(mg/m?) — —

S5 ) MTBE| Benzene |Toluene|Ethylbenzene [m+p-Xylene|o-Xylene Trime tl’ly;benzene Trime tﬁ};benzene Naphthalene

TOF-MS 0.00 0.12 0.14 ND ND ND ND ND ND

SPME ND ND ND ND ND ND ND ND ND

A4 | Tedlar® Sample Bag | ND ND ND ND ND ND ND ND ND

Sorbent Tubes ND ND ND ND ND ND ND ND ND

ULTRA ND ND ND ND ND ND ND ND ND

TOF-MS ND 0.27 3.19 ND 5.00 5.14 ND 0.19 ND

SPME 1.05 ND 0.26 0.17 0.13 0.13 0.13 0.22 0.09

P4 | Tedlar® Sample Bag| ND ND ND ND ND ND ND ND ND

Sorbent Tubes ND ND ND ND ND ND ND ND 0.96

ULTRA ND ND ND ND ND ND ND ND ND
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