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1) PM0CO 03 2554 - 2557
10 8
BTEX
PMD High-Volume Air Sampling
Beta- guage attenuator 24 (pg/m3
- CO Non-Dispersive Infrared Detection 8 (ppm)
- 03 Chemiluminescent 8 (ppb)
BTEX Canister Analysis 24
1 Gas Chromatography/ Mass

Spectrometry (GCIMS) (pg/m3)
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3.1 8

(Sob Pad, SL)
(Ta See, TL)
(City Hall Chiang mai M)
(Yupparaj wittayalai school, YM)
. ( ) (Natural
Resources and Environment office Chiangrai, NR)
(Natural Resources and
Environment office Mae Hong Son, NH)
(Natural Resources and Environment
office Lamphun, NP)
(Knowledge park Phayao, KY)
(Meteorological Phrae, MP)
(Muang Nan Municipality office, MN)
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(UTM 47N)

X
580762
579879
496709
498803
586166

392292

499848

594257

619922
686341

y
2018151

2039236
2088015
2077766
2201696

2134528
2053317
2119842

2005915
2087939
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13) Point Sources
14) (Pathways)
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1 Hazard Identification
(CO)
(03  BTEX
(Biomass burning)
2.1) (CO)
mice
0] 50% (LCHy) 1,807 2,444 5718 ppm.
4
4,000 ppm (4600 ./ . .) 46 (Rose et al.,, 1970)
(CO)
(COHb)
(Kao and Nanagas, 2006) 3.2 CO
3.2 CO COHb
COHb (%)
ppm
<35 5
50 10
100 20
200 30

300 - 500 40 - 50

800 - 1200 60-70
1900 80

- Goldstein. (2008)  Struttmann et al. (1998)
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2.2) (03

3 LCXs
mice 03 50% (LCHy)
218 ppm 21 ppm 517 ppm 36 ppm 3
(Mittler et al. 1956) photochemical oxidant
200 ¢ 3
200 mg/m3
03
WHO
8 3.3
3.3 WHO Air Quality Guideline and Interim Target
8
(pg/m3)
High Level 240
59 % 70 pg/m3
Interim Targetl 160
(IT1)
L
6.6
2. 3-5%

daily Time Series study
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3.3 WHO Air Quality Guideline and Interim Target ()

8
(pg/m3
Air Quality 100 '
Guideline
(AQG)
L 1-2 %
( Time series study)
2
marker oxidants

: World Health Organization (2005)

2.3) BTEX
BTEX 1
IARC (International Agency for Research on Cancer)
(class 1) Ethylbenzene (class 2B)
(class 3)
Toluene 1 50 6 4,618 ppm
6,949 ppm (Bonnet et al. 1982)
6 4-20 200 ppm
(Hass and
Jakobsen, 1993) ( 34)
(Metabolized) (Metabolites)
1

BTEX
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34

REL  Inhalation

type REL(pg/ 3 Hazard Index Target Organs

Benzene A 13 % 103 /
C 6.0 x 101
Toluene A 3.7 x 104
© O 30x10
Ethylbenzene ¢ 20 % 103 ()
Xylene A 2.2 x 104
C 7.0 x 102
OEHHA. (2003)
 Reference Exposure Level (REL) type : A = acute ( )
¢ = chronic ( )
2 (Dose-Response Assessment)

Reference Concentration (RfC) Inhalation Unit

Risk (IUR)
35
35 (RIC) Inhalation Unit Risk
Inhalation Inhalation Unit

RIC ( ¢ 3 Risk (pg/m3 1
60 23.00 EPA -
03 0.18 EPA - -
Benzene 0.03 IRIS 7.8 x 106 IRIS
Toluene 5.00 IRIS . .
Ethylbenzene 1.00 IRIS 2.50 x 106 CAL/EPA
Xylene 0.10 IRIS - -

USEPA. (2013¢)
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3 (Exposure Assessment) ( . . EPA, 2009)
1)
60)
03 (Exposure concentration : EC)
EC(mg/m3) = ¢ XETXEF XED/ AT (1)
2)
Benzene  Ethylbenzene Toluene  Xylene
Chronic daily intake (CDI)
CDI (mg/ J=CXETXEF XED/AT .o 2)
Chl = (83
FC = (mg/ 3
= cO 03 (mg/ 3
ET = (24 [ )
EF = (350 /)
ED = (30 )
AT = ( ED X 365
/ 70 X365 / )
4 (Risk Characterization)
Risk characterization CO (s
HQ = ECRIC........cccooeen (3)
i\ Risk characterization
Benzene Toluene Ethylbenzene  Xylene
HQ = CDIRIC.......ovvvvvrrre 4
) Hazard index
H=THQ . .orrrvrrrnnn (5)
3 Carcinogenic risks (CR) Benzene
Ethylbenzene

CR = IUR x CDI (6)



3.14
SPSS version 20
1)t - test

2) Pearson's Sample Correlation Coefficient

2
3.15
(Geographic information systems : GIS) ARCGIS 9.3
] ARC-GIS
Kriging Interpolation
8
JEPEG File
3.2
321
2
3
8
2 BTEX
2
3.2.2
)
PMD CO 03  BTEX 2
24 3

2
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L (Gas sensor IAQRAE

2. Gas chromatography-mass spectrometry (GC-MS-QP5000)
3. (Desiccator)

4. Calibrate flow rate

5. Personal sampling pump

6. (Tubing)

1. cyclone

8. 7

9. GF 37 mm.

10. Stainless Steel TD tubes, Carbopack B (60/80 mesh)
11. Global Positioning System (GPS)

12 AAAB
3.1) PMD
)
glass fiber filter 37
24 7
2) Calibrate
cyclone
I
3) PMD 24
GPS
4



0
PMD my 3
PM 0 = —
(3= (L/min) X (min) X 103(mVu
3.2) 0]
1) 6] Gas sensor 6]
0-20.00 ppm 8
2) Gas sensor
co Gas sensor Excel
33) BTEX
Passive
sampler-TDU/GCMS EPATO-2 (U.S.EPA, 1984)
1) Thermal Desorption
Sorbent Tubes, Carbopack B~ Sorbent 60/80
VOCs (Sorbent) 300
6 L
2)
15 24
3
4
4) Thermal Desorption  Unit
GCIMS
3.4 Calibration Curve ( )
36 VOCs GC-MS
Parameters Condition/
Gas Chromatograph GC-MS-QP5000 (SHIMADZU Japan)
Carrier gas Helium, flow rate 1.3 ml/min
Column DB-624 Serial # US9471912H Thickness: 1.8 pm.

Length:60 m, Diameter:0.32 mm, Max Usable 260 °c
(Agilent J&w GC column USA)
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3.6 VOCs GC-MS ()
Parameters Condition/
Initial column temperature 35 ¢
Temperature program Injector temperature : 230 ¢
ramp rate Oven temperature 35 ¢ (initial temperature ),

Flolding at 35 C for 5 min, then increased from 35
c to 180 ¢ at8°c/ min, next increased from

180 ¢ to 210 c at 30 °c /min, then increased from
210 Cat230 cat20 c/min and holding at 230 °C

for 10 min.
Injector mode split less 1/15
Final temperature 230 °c
Final hold time 10 min.
Analytical time 35.13 min

MS detector temperature 300 ¢
Mass range / scan speed  0.56 sec
Transfer line temperature 230 ¢
Filament / multiplier delay 3 min.

BTEX

. mass of sample on tube X 1000
Concentration (gg/m3) = -—- ; % samgling e (min)

= Sampling Rate ( V ) Fick's 14 law
(William A McClenny and Donald Whitaker, 2004) '
VOCs Sorbent Tube Canister
' 35

3.7 Sampling Rate (ml/min)

Compound Sampling rate (ml/min)
Benzene 0.17
Toluene 0.27
Ethylbenzene 0.47
m/p-Xylene 0.85

, 2556



3.2.3

2)
( 2556)

3.24

)
(Period prevalence rate)

2)

3)

WRPLOT View

52

2555 - 2556

wind speed
( 2557)

wind direction

Risk ratio

Stepwise Multiple Linear Regression Analysis
2 PMOCO <3
SPSS version 20

wind speed  wind direction
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