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Special Project Title Analysis of Elemental Compositions in Particulate
Matters and BTEX Emitted from Vehicle’s Exhaust
Name Miss Sutiruk Sripirot

Miss Suthida  Saelee

Department Chemistry
Academic Year 2007
. Special Project Adviser Dr. Suwanee Junyapoon
ABSTRACT

This special project/studied amounts and elemental compositions of particulates and
quantities of BTEX emitted from-vehicle’s exhaust. The experiment was divided into 2 steps:
1) study amounts and elemental compositions of particulates caused from combustion of biodiesel
fuel such as B5,-B20 and B50. Particulate samples were collected by Cascade impactor 6 stages
then weighed and analyzed by X-ray Fluorescence Spectrometer (XRF).-2)!study quantities of
BTEX caused from combustion of gasoline fuel.-Gas samples were collected-on a sorbent tube
containing Carbepack then. analyzed by Thermal Desorption-GC-FID. Tt _was found that B50
produced particulates more than B20.and B5 respectively. Larger sizes of particulates were found
more than smaller sizes. S, K, Ca, Fe, Cu and Rh were found in" particulates caused from
combustion of BS, B20 and B50. The result of BTEX emitted from exhaust showed that toluene
was the highest concentration followed by m/p-xylene, benzene, ethyl benzene and o-xylene
respectively. However, the emission.of BTEX-from vehicle’s exhaust depends on efficiency of

each car.

Keywords: Particulate matters, BTEX, Biodiesel fuel, Gasoline fuel
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SPEC.

Specific gravity @
ASTM D 1298 0.81-0.87 0.8302 0.8342
15.6/15.6 °C
Cetane index ASTM D 976 Min. 47 58.2 57.2
Viscosity @ 40 °C
ASTM D 445 1.8-4.1 3.34 3.725
¢St
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ey st MOC ~ =4 4 = a‘
swmmma’nm IFNATOU IS mcumhmmiqm
SPEC.

Pour point °C ASTM D 97 Max. 10 0 -3
Sulfur content
ASTM D 4294 Max 0.05 0.037 0.032
Yowt.
Copper strip
ASTM D130 Max. 1 la la
corrosion {number)
Carbon residue
ASTM D 4530 Max 0.05 <0001 < 0.001
Yowt.
Water and
ASTM D 2709 Max 0.05 Traces Traces
sediment %vol.

Ash %wt. ASTM D 482 Max 0.0 0.001 0.001
Flash point °C ASTM D 93 Min 52 69 70
Distillation ASTM D 86 - = -
90% recovered °C - Max. 357 352 356.2

Colour ASTM D 1500 Max. 40 0.5 0.5
Lubricity by
CEC F-06-A-96 Max.460 465 204
HFRR
Gross heating
ASTM D240 45906 45387
value (J/g)
TAN (mgKOH/g) ASTM D664 - - -
Total insoluble
ASTM D2274 - - -
mg/100 ml
Total aromatics
I1P391/95 - 23.2 22.7
/100 ml
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=) o v v = PR =1 = = Voo
3. ¥50UNI 0T RMENoARY BTEX Yassatuduaui 2 el luienrudoadudy
oIMALTIMSUonAe_1/31a Toluene  WIATIEA 509990970 Benzene, m/p-Xylene,
o o @ 3 ' a =4 1 v y
Ethylbenzene l@i% o-Xylene A1UAIRL Winaasifu FITUNIUITIHON N BTEX Awu

MUN DU A I BTAV 1IN DUUR

5.2 VelaMBNUS
1 4 a P s 2 _ade @ 1 I's
1. Wlesnnies XRPAAwluslosnand s1lins vifsedadineanilsznou
H T n’l’ v -9 & & 1 ar
vassinum iy Wewisadmszilinanuuana1aveasia luszdu ppm indeanis
nswsuimnls lEmatia ICP-MS
A‘I =1 a [ " P 4 9t [ o [ =3
2. 119991AMSINUA981991070 lordeTaeus 19 Sorbent tube 3 HaDR AOAUNBLAY
#7967149 3 M9 1AL Sorbent tube K1 198931715 Tnaves loiFoRN 1LY Sorbent tube LARLVADA
[ VR 1 LY A Aﬂ?’ a o’j =] @ ] ]
T fueaf]ummq“lmnﬂmmmmmaauw Ay Tueunan151AuA190191d Gas bag
9 9 ¥ ar ' ] 8/ o gd 9/ = o
unlrugannd1e61901MARIMAT Sorbent tube 1Azt 19 Tt 1% Sorbent tube HaDARY I

¥

3 4
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A 3 A ¥a 1 =
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Break through (Hla39Inmsifiudledninnie loidososud lnsasefinnududugeeiaia
Break through 8
¥ 14
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6. esnninoualiladenaicarulumsnavanvnisiunndeyaiifoades

4 ' L] o
Taseunquuiniige wutasug Usznnsosug suvessoona



46

)
RIGAPTANGE

nuNse ondanuasams (2549) maAnmBnemezesnlszneuvesduazessnina@nni
10 lulasmns (PM,) vinalndifeamenaougassugil, Usyarinuia
nangasInnmansiiunia,nndyunil, auzinomaoas, aoniumaTulatnszeeu
wdrdnummisatanszas,

iy ﬂmmmgmﬂmmwéauma”au FninITUANENITUNMSAUAdoNIH TR,
hiilanaelsd, nsumuguaaiy nsznsmaaansma Ty Taduazdaandon, fhe
Auidoyamstunsionazeydnn nesdanisasonasisuaznmnveauie nyy
Aunuualiy, Auas e 2; ganay 2541.

Useared puyianidoes, Tuas qsiad ca1sounidloszive tazaunv
{(Volatile Organic Chemicals and Health)” ﬁﬂ’)‘nﬂﬁﬂi, fﬂﬁ 12 aﬁuﬁ 1,2544,

WA 95500578 (2545) mﬁi‘iumﬂ&'ﬂdummdamrﬁﬂmmaqmﬂnamﬁswﬁv’aﬂuﬂ‘lu
ﬁuﬁng&mwuﬁmm, Inerinutmurdngesisyaninns sumansuyiuma,
NIAIFTIHINGTUIUIAAEY, AL IRINISUMTAT, IWI4n TMITNNGo.

Marcazzan, G. M., Vaccaro. S.; Valli. G., and Anjali. R. V.,2001. Characterisation of
PM10 and PM2.5 particulate matter in the ambient air of Milan (Italy). Armospheric
Environment. 35:4639-4650

Pharada, M., 2001. Emission estimates and species of volatile organic compounds from
motorcycles. Department™ of Environmental Enginecring, .Chulalongkorn university,
Bangkok.

Schmitz,T., Hassel. D., and Franz-Josef .,2000. Determination of VOC-components in the
exhaust of gasoline and diesel passenger cars Weber Atmospheric Environment .
34:4639-4647

Srivastavaa ,A., Senguptab. B., and Duttab. S.A., 2005.Source apportionment of ambient
VOCs in Delhi City. Science of the Total Environment .343: 207- 220

Suwattiga, P., Osathaphan, K., Bualert, S. and Limpaseni,W. 2004. Profiling of PM,, Emission
Sources in Thailand. Department of Environmental Engincering, Chulalongkom

university, Bangkok.



47

NSUMSVUTAINIWA. 2522, S1Iussoanzioumelans: s wiiaga s oous n.9.2522,
[Online]. Available: http://www.news.mot.go.th/motc/portal/graph/excel/index3.asp.
ATUAIUANNANY. 2549, 10Uzl AealfiiAnsns I Tananyo e umInUe w.a.

2549. [Online]. Available: http://www.pcd.go.th/public/Publications/print_report.

cfm?task=air_autolab2006

nsuﬂmﬂnnaﬁu. 2550, NANHNIBINA, [Online]. Available: http://www.thaienvimonitor.net

{Database/air.htm.
ATNATUANNANY. 2550. AIHNIAM INUMNWBIMAAZINBININAIVANNAAY, [Online].

Available: http://www.ped. go.th/Public/News/GetNews Thai.cfin?task=1t2003 &id

=14913.

» w
ATUFDIWDITT TGN NTLNTIIWAIIN 2550, I DU [Online]. Available:

http:/www.dmf go.th/default prev.asp.
NINOUINY, 2550, AImIneInuduaZe8y. [Onlinel. Available: www.anamai moph. go.th/

kmportal/news/files/anamai_9378225.doc.

ATTNIT TN, 2550, 91304 [Online]. Available; htto//www energy.go.th/th/knowledge.asp.
neseuNTUTIINGON ATINWUHITUAS. 2550, M3gUasny InTeluUAieanuany. [Online].

Available: http://webku.ac.th/schoolnet/snet6/envid/care car/car2.htm.

NBIOU AWM IATOY NTINNIHINAT, 2550, ANUFDENUdHEZe89/ [Online]. Available:

http://www.school.net.th/library/snet6/envid/fun/fun.htm.

DUTIA Wa¥ laa. 2550, I383BuaRIFINTUR v TuaY. [Online] Available:
http://www.sopon.ae.th/science/thomrong2/sec01p02.htmi
Uan.. 2546, Uan. 1hsesdnn3adodivalwi Annmacm 1804 g3 13. [Online]. Available:

http://pttinternet.pttplc.com/th/ptt_core.asp?page=nc_pr bu_detail&id=246.

an.. 2545, nflemdisumsliniidiosa vs faithduuSgnE. [Online]. Available:

http://www.pttplc.com/th/ptt core.asp?page=ps_pr fu ds 07.

YNNG FANYATTIN. 2550, A1SNBUAZNANITNL. [Online]. Available:

http://www.udru.ac.th/~pasak/.

<, 1 o ar ¢ -
T?Q‘WEJ'I‘U'mTIT'Ja. 2550, 1DNATVINBUNIHU DY 18 amm1ue1?'ermi;’mmaxmmﬂé’au.

[Online]. Availabie: http://www.thaimedtech.org/Aluminium.doc.



48

a oa d 3
TsauSuwouing. 2550. eanlszneuvessigidiannlmilaenlan. [Onlinel.  Available:

www.elearning.tws.ac.th.

T5a50u5a519102. 2550. Tuled¥a. [Online]. Available:

http://www.watrangbua.ac.th/products/mickeyweb/index5 . htm.

guimsiSouiinenans lanuazasI1ATA3. 2550, 43 (Minerals). [Online]. Available:

http://www.lesa.in.th/7/minerals/minerals.html.

Fainan duNINa. 2544. 21591318PNA, [Online]. Available -
http://teenet.chiangmai.ac.th/emac/journal/2001/01/08.php.
pYAs $1004na. 2551 FayiAgaidans nindwayoaasimiy. [Online].  Available:

http://www.komchadluek.net/:

CHARPA TECHENTER. 2550, A&, [Online]. Available:-http://www.charpa.co.th/.



(L
s
Nl

dy I dl Y o U 14 ﬁl = 1 gj 1 Y o ¥ € Y ¥
wnanstiluenasianulidmiunisidnuienisfinwivintu ldeygnlriluldusslevisunisen

ludnsdllagrsau Snvivhudilvidawdasilon uavdesgedadadivedenarsnasaninisunluly



:; : @ ™ ' & =) ¥
M 3199 -1 dhmineuazess Milaeveanaimniossudsmalay 1y

v

MANHIN N

o W = - ¢ o ot Y
uninluTofiafilesigund i ve Ay

STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5 STAGE 6
BLANK (1)
Paper Type >0.7 (4.7-0.7) (3.3-4.7) (2.1-3.3) (1.1-2.1) {0.65-1.1)
(mg) (mg) {(mg) (mg) (mg) (mg) {mg)
Aou 250.594 248.612 252.989 250.654 251.198 248.579 252.404
QUARTZ a9 250.598 253.218 233,535 250,978 251.374 248.680 252.417
fﬁ]? 0.004 4,606 0.546 0.324 0.176 0.101 0.013
nou 250.594 252.730 249,369 251.041 250.446 252.384 252.984
QUARTZ W4 250.598 255.730 251.478 251.307 250.584 252,429 253.034
?ﬁ!‘ﬁ 0.004 3.000 2.109 0.266 0.138 0.045 0.050
nou 250.895 250.326 250.924 251.374 250.704 252.674 248.683
QUARTZ Has 250.897 253.836 253.341 251.981 251.141 253.029 248.840
qmﬁ ¢.002 3.510 2.417 0.607 0.437 0.355 0.157

o o d % ] ' o 4 M o o '
Wi Tuiinudaed 8 fiia 2549 Uszinnsogud PICK UP manzifiouse u-9414 Unus1il (a3easeneaiion 6 Aumniq)
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9197 n-2 sftlsznevvessigiinuluduazeasnnvia lefusnoudfma dludomasluTofima 5 %, 20% wag 50%
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YUIA( blank )

YUIA( stage | )

YUIA( stage 2 )

YUIA( stage3.)

UYUA( stage 4)

YUI( stage 5)

UYUIA( stage 6 )

luTefiwal a1
KCps Yo KCps % KCps %o KCps % KCps % KCps % KCps Yo
Si 267.6 46.6 268.1 46.6 264.6 46.6 261.4 46.5 265 46.6 270.2 46.6 268.9 46.5
S 0.1 0.0264 0.2 0.0289 0.1 0:0242 0.3 0.0597 0.1 0.0205 0.1 0.0243 0.1 0.0251
K - - 0.2 0.0283 0.2 0.0245 0.2 0.0246 0.2 0.0249 - - 0.2 0.0224
5% Ca 0.2 0.0205 0.2 0.0229 02 0:0263 0.3 0.0409 0.2 0.0245 0.2 0.0243 0.2 0.0285
Fe 2 0.0542 2 0.0537 1.9 0.0518 21 0.0599 2 0.0563 2 0.0545 1.9 0.052
Cu 3 0.0575 3.1 0.0583 2.9 0.0557 3.1 (:0598 3.1 0.0595 3 0.0562 25 0.0488
Rh - - . - 0.2 00136 0.2 0.014 - g 0.1 0.0128 - -
Si 267.6 46.6 2434 46.5 252.2 46.5 2552 46.6 2588 46.6 260.1 46.5 262.1 46.5
S 0.1 0.0264 0.2 0.0491 0:2 0.037 0.1 0.0224 0.1 0.0232 0.1 0.022 0.1 0.0215
K - - - X 0.2 0.0297 0.2 0.0295 0.2 0.0253 02 0.0285 0.2 0.0286
20% Ca 0.2 0.0205 0.3 0.0334 0.2 0.027 0.2 0.0261 0.2 0.0229 0.2 0.0242 0.2 0.0253
Fe 2 0.0542 2 0.0614 1.9 0.0553 21 0.0613 2.1 0.0587 2.1 0.0597 2.1 0.0587
Cu 3 0.0575 29 0.0608 31 0.063 3 0.0598 29 0.0572 29 0.0566 32 0.0617
Rh - - 0.2 0.0156 0.2 0.0153 - - - - - - 0.2 0.0137
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M9 N-2 (AD) @QﬂﬂizﬂﬂumeQﬁ’]ﬂﬂwujuduﬂz@ﬂQﬂ1ﬂ“ﬂllﬂlﬁU5ﬂUUﬂﬂlcﬁﬁ u']llulalf'[’)lwaﬁhlﬂiﬂﬂlma 5%, 20% e 50%

Y119 ( blank )

YUIA( stage 1)

YUIA( stage 2 )

LUIA( stage3)

UYUIA( stage 4 )

YUIR( stage 5)

YUA( stage 6 )

Tulefiwal a3
KCps % KCps %o KCps % KCps Yo KCps % KCps % KCps %
Si 268.1 46.6 270.1 46.6 274.5 46.6 274.5 46:5 274.5 46.6 275.5 46.6 274.6 46.6
S 0.1 0.024 0.2 0.0415 0:1 0.0233 0.1 0.0228 0.1 0.0238 0.1 0.0226 0.1 0.0252
K - - - : 0.2 (:0249 0.2 0.0263 0.2 0.0254 0.3 0.0307 0.3 0.0316
50% Ca - - 0.2 0.0244 0.2 0.0277 0.2 0.0241 0.2 0.0173 0.2 0.0221 0.2 0.0251
Fe 22 0.0603 2 0.0532 2.1 0.0554 2 0.0545 1.9 0.0512 1.9 0.0511 1.9 0.0514
Cu 29 0.0551 3 0.0577 2.9 0.0554 3.1 00584 29 (.0545 29 0.0546 3 0.0563
Rh - - 0.1 0.0127 0.2 0.0129 3 3 - 7 - - - -
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MANHIN Y

MIAIUINY T IUE 15910 Stock Standard Gas

A STP (25 99AUBAUTUS | atm)

{ppb] x V (ml) x MW
1,000 x 24.5

qas ng =

#0019
Benzene 170 11tana — g/mol
ANUVTUYD 3 Benzene 310 stock = 990 ppb

45105719 05 ml

UNUAIINGAT

| 990 ppb x 0.5'ml x 78.12 g/mel
1000 x 24:5

UTimars = 158 ng

M99 -1 ATSA NS5 18810 Stock Standard Gas

V (ml)
NO Compound MW Stock (ppb) | 0.5 15 5 15 25
ng
1 Benzene 78.12 990 1.58 4.74 15.78 47.35 78.92
2 | Toluene 92.14 1000 1.88 5.64 18.80 56.41 94.02
3 | Ethylbenzene 106.17 990 2.15 6.44 21.45 6435 107.25
4 | m/p-Xylene 106.17 1980 429 | 1287 | 42.90 128.70 214.51
5 | o-Xylene 106.17 1000 2.17 6.50 21.67 65.00 108.34
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7.5 g g
L : g i s
5 F
2.5 5 5 z
e o 1= 5 o 15 2 B 15 Mmuﬁ'
gﬂ'ﬁ 4-1 Chrematogram STD
-5 4 daw
13190 ¥-2 nun lansuesdisuasyu
Area
NO Peak Name RT(min)
point 1 point 2 point 3 point 4 point 5
1 Benzene 3.45 1090 2005 5169 13895 28239
2 Toluene 4.79 361 702 1926 6622 11745
3 Ethylbenzene 6.72 292 201 1262 5586 11077
4 m/p-xylene 6.91 371 175 1411 8297 17053
5 o-xylene 7.52 195 775 4712 10090
15000 y = 103.98x - 509.67
30000 ¥y =341.77x -62.04 N
"N o 1s000 R = 09876
g 20000 R = 09858 :;.
§ 15000 : 5000
"X {(n) < N A
a y 50 100 150 (ﬂ)
4] ol “40. a0 100 -5000
ng e
y=123.93x -.109.74
b 20000 vy =80.674x - 10453
14000 R =0.9972
12000 15000 Rz =0.9817
3 8000 g 10000
! o (V) 1
= 0 )
6 2 o oo™ o0 100 180 200 20

y =9515%x - 747.84

H
R =09738

()

3UM ¥-2 N3 1MMIATIU BTEX () Benzene (V) Toluene (A) m/p-Xylene

(9) 0-Xylene () Ethylbenzene
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H o o 1 o © ]
JUN -3 Chromatogram 99 loifus nuuAR 380 19AUA 1 MmINaaed 3 91

.:; = o o [} YR
9119390 U-3 Peak Area “llﬂﬁvl’illﬁﬂﬁﬂﬂl‘lﬂﬂjﬂﬂ'lﬁﬂuﬂ 1

o Peak Area
AlNn 1
1 2 3
Benzene 135371 39126 121037
Toluene 4329 414 (284258)
Ethyl benzene 54 - 21236
m/p-Xxylene 113 - 34158
o-xylene - - 11947

3 = r ] ©
HNUINR ﬂ']GlU'JQm'U ﬁ'ﬂ 11 Outliner "lmnmmu'am

~ o v as =]
ﬁﬂ'l')t“ﬂ&ﬁ‘l]ﬂ’mﬂ'ld : 99’151ﬂ151ﬂﬁ1uﬂ15m‘u@1fnﬂ 818.3 mL/min 5$U$L’Jﬂﬂuﬂ13kﬁ‘ﬂ 20 min

pamgi lumsiiu 21 semiwadva
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12S
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35
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=
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Minutes

H = & o 1 o i I ay
310 4-4 Chromatogram ¥9 ¢ loidys nouad 0019 LN 19N 13nAADa 3 4

e; =5 o o 1 o H
A1519N Y-4 Peak Area ‘UiN"lmﬁU'muuﬂmamaﬂu‘ﬂ 2

o 4 Peak Area
A9 (AUN 2)
1 2 3

Benzene 94975 145901 71607
Toluene 180459 201049 138288
Ethyl benzene 17195 24600 14479
m/p-xylene 34006 {66682) 34968
o-xylene 11664 23393 12533

' =1 v I o o
MG A1112381 A8 A1 Outlincor T WIRILIN
A d o ) " < . 3 .
TNNIEHNURIDYN - ammﬁvlﬁa“lumsmummﬁ 818.3 mL/min 5385L’3ﬂ11ﬂﬂ'\3lﬂﬂ 20 min

o =3 =)
Qmﬂﬁﬂiun'ﬁlﬂﬁ 21 DAoL e of
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mﬂanmnﬁ'umwmﬂswﬂmmgm Benzene Y =341.77X - 62.04 mwﬁﬁuﬁ 1 tube

ni Peak area 993 Benzene = 135371 Lmuﬂ'ﬂuﬁnms %&’llgf

Y = 341.77X-62.04
135371 = 341.77X - 62.04
x = 135371+62.04

341.77

15U a5 Benzene = 396.27 ng

A3 1N ¥-5 USuwasaena

g Peak Area U5uuas (ng)
4 (34 bl a b
M 1 2 3 1 2 3
Benzene 135371 [/39126 | 121037 | 341.77 -62:04 396.27 | 114.66 | 354.33
Toluene 4329 414 284258 | 123.93 |--109.74 35.82 4.23 -
1 | Ethylbenzene 54 = 21236, 103.98 | -509.67 542 - 209.13
m/p-xylene 113 1 34158 80.76 " |/ -1045.30 . 14.34 - 435.88
o-xylene - = 11947 95.16 -747.84 - - 133.41
Benzene 94975 | 1459011 71607 | 341.77 -62.04 27807 | 427.08 | 209.70
Toluene 180459 | 291049 | 138288 | 12393 | -109.74.; 1457.02 | 2349.38 | 1116.74
2 | Ethylbenzene | “17195 |-24600. | 14479 | 103.98 | -509.67 | 170.27/| 241.49 144.15
m/p-xylene 34006 | 66682 | 34968 80.76 | -1045.30 | 434.00 - 44591
o-xylene 11664 | 723393 12533 95.16 -747.84 4| 13043 | 253.69 139.56

NIFAPBOIUHINNNVNVUYBIT IS AIOH

fnannd3ueseinIai STD (25 ssruwaidod 1 atm)

QuMATIALAI001 21 DI uradon

AMUAY 1.03 atm

nan 1 lumsiiuseie 20 1

§31M15 1MavB 991N 9TFIL sorbent tbe 0.813 Aa5ABUIT
v .

AatY USunsoImANKIY Sorbent tube = 0.818 (BRTADUIN) x 20 (UIF)

= 16.36 aR3
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3maserman STP
PV P2V
INYAS =
T T2
(am)Vi _ (1.03am)(16.26L)
(273+ 25)K (273 + 2K
V, = 1697L

US1wser1man STP = 16.97L

155195815 Benzene INU = 396.271ig

Y ,
ANMUVBAUVDINS Berizene NAL =.396/27ng
16.61L

23.86 ng/L

= 23.86 p.g/m3

3/
e |

9 )
mainusIat1 RININAAONS 0N 2 Al A2 TA15 Dilution NATIHY ATl

fufi 1 50007 Dilition factor phase ! 11111 30.444 1%19a71 780 5119 phase 2 M0 15.512 19
(3071 400 U

1180

AU 2 500UA Dilution factor phase 14¥iU. 37.784 191321780 317191 phase2 Ay 18.231 19/

381 400 T

Dilution factor. = (780x37.784) +(400%18.231) =131.15
1180

WuAD ATUAUTUY Benzene TUTOANA 1 = 23.86 pg/m’ x 2538

= 605.57 pg/m’
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U YSums (ng) Aot sf STP (ug/m) Fmuifusuuesas (ug/m3) x Dilution factor I
M3 AuRQY S.D.
] 2 3 1 2 3 1 2 3

Benzene 396.27 114.66 354.33 23.86 6.9 21.33 605.5 175.2 541.41 440.70 232 15

Toluene 35.82 4.23 - 2.16 0.25 g 54.73 6.46 - 30.60 29.91
Ethylbenzene|  5.42 : 209,13 /|7 033 . 12.59 8.28 - 31955 | 1e302 | 18215
m/p -xylene 14.34 - 435,88 0.86 9 26.24 21.91 - 666.02 343.97 378.36

o-xylene - - 133:41 I b 8.03 3 i 203.84 203.84 -

Benzene 278.07 427.08 209.7 16.74 2571 12.62 52149 800.94 393.27 571.90 208.46
Toluene 1457.02 | 2349.38 1116.74 87.72 141,44 67.23 2732.46 4405.97 2094 31 3077.58 | 1193.85

2 |[Ethylbenzene| 170.27 241.49 144.15 10.25 14.54 B.68 319.32 452 88 270.33 347 .51 94.48
m/p-xylene 434 - 44591 26.13 - 26.85 813.91 - 836.24 825.08 476.49
o-xylene 130.43 253.69 139.56 7.85 15:27 8.4 244 61 475.76 261.74 327 37 128 79
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H ar 1 = 9 o o o : :1 o
Ellﬁ Y-S Chromatogram mamammﬂsmuuwmﬂmx’mmﬁmﬂiﬂuﬁ 1 %12 A54

A13197 V-7 Peak Area 910819010 IAUDUUNINAUE INtIeans

Peak Area

15 s
AIIN'1 f397 2

Benzene 9263 6036
Toluene 17926 11644

Ethyl benzene 2045 1248

m/p-xylene 5704 2649

o-xylene 2713 1195

aowiiuded1e vnatloununihausinnmaas nsEus0e9 R 23
UNTIAN 2551 1A 16.00 U.

anziAUFIt1e - sasims Tnalumsiueimanisi 1 widy 849.63 Sadaasde
W wazdnsims Tnansadt 2 Mdy 775.01 Tnaaasaouti szoznarlumsity 20 wd

= =]
guni lunmany 31esrimido




4 o [} Py = oo cy
M131970 -8 ANUTUTUAII D INIAS U UUHINAUE NN TRT I IUIU 2 F1

Peak Area Ui (ng) {ng/L) .4 .
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Benzene 9263 6036 34177 -62:04 2728 17.84 1.61 1.15 1.38 0.32
Toluene 17926 11644 123.93 -109.74 145.53 94.84 8.57 6.12 7.34 1.73
Ethylbenzene| 2045 1248 103.98 =509.67 24.57 16.90 1.45 1.09 1.27 0.25
m/p-xylene 5704 2649 80.76 -1045.30 83.57 45.74 492 2.95 393 1.39
o-xylene 2713 1195 95.16 -747.84 36.37 20.42 2.14 1.32 1.73 0.58
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