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Presentation Outline

« Continuous Air Quality Monitoring System (CAQMS)
Atmospheric Dispersion Modelling System (ADMS)
Low Cost Air Quality Sensor

PM, - and Its Composition

Haze Episode

Study on VOCs (BTEX) in ambient air

» Conclusion



New Air Quality Monitoring Station (2017-

Continuous Air Quality Manual Air Quality Mobile Continuous Air
Monitoring Monitoring Quality Monitoring
65 Continuous Stations 14 Manual Stations 3 Mobile Stations

Pakar Scieno TW Sdn Bhd
(2017 — Present)



Continuous Air Quality Monitoring System,
COMS in the Klang Valley (2017-)
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Land use changes for Kuala Lumpur Extended Mega Urban Regions
(KLEMUR)
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Atmospheric Dispersion
Modelling System (ADMS)



Emission rate for point source pollution for Kuala Lumpur Urban Environment
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Ailr Quality Maps

» Daily PM1o concentrations « March 2014 PM1o concentrations
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Ailr Quality Maps

« Daily NO2 concentrations + Daily O3 concentrations

et 7
0‘“ \Ba(u Caves . & £
= B g s A
z A 2 5 -
[ Utaro S/ |inlang U h utaro 5 |injiing Urara
P& Sl M|
ri Aman Heights / ” [ ti Aman Heights e
,,Kepoy': s ,VKepo [

| vt [2ri2D ISR Damansara: -  :

Damai ~ ¥ X Damai .

. Desa ParkCity Seg¥mbut ¢ < DesA ParkCity

- 3
Bukit'tanjon ," \ﬁ; Bukrt’la_;njan ‘i‘H
108 1 A\, 3
pPamansara ”05,' R o A Karnpung Da bamansaa & 34
Cior W SeHeramat | :

+ Desa L tama \ - S ol A - i

Mutiad Damang’ -~ / | ) e 7 Daily average NO2 Pulia Damangs Maximum 8hr 03

Y eman TURRE (< Damanssrd ala‘fum
A ! i 3 ml? 44 npur ’Pmmn ' ug/m3 Hg/m3

. <2

'
.Emm,mm Da”ks‘ \ // T \ ? Taman Cempaka -2
o e Utamal = 29-30
ot S R P A%-;:ng‘,aya E

o :] 26-30 { 31-32
\v dan Perdana Bukit Sungai :] 31-35 S 3 S \)-."P_eé‘dana Bukit Sungai 33-34

Ampang Jaya

A Putih Forest 7 ‘ v 7 4% \ A Putih Forest o
« PetalingJaya’ feras bl [ Jes-40 Kelanajaya = Petaling Jaya heild oV Zaml P [ Jas-38
2%, tan u % 226 : oL 37-38
236 Bukit Gas X ? :l 4145 5 236~ Bukit Gai ) . l:]
5 - 7 g ELY & 39-40
PJ Old Town E 4650 o i PJ Old Town N

Sungei Way
; Petaling Jaya®
o Selatan "
|| Bandar Sunway * ~Kinzora

/5‘17 -

[ 41-42
—

Tam un Cheras
A amas [ 51 -60 Petaling Jaya

- Selatan *,«" Tamat O
- 50 LI 3 :
Peak . Bandar Sunw.

~Kinr
e
)ngja‘;a\r.um o

» Bandar Tun
BandarPuchong gais ! Hussein Onn

Bandar Tun

4 :
——\t/ & pai Besi 1 Bukit
ng Jaya L3134 g | il h Anggerik
e
-

’ Hussein Onn

Bandar Puch g Band

Usj9 N ajf:y:( ong o7 AR ; ; Bﬂﬂdli': Usj9. ik andar
[ J Seri Kargiannant® @Opens«muwsp‘%sﬁa)mﬁgﬁm_im#sméﬁm% ]

0 2.5 5 10 Kilometers 0 2.5 5 10 Kilometers




Low Cost Sensor



Low Cost Air Quality Sensor

UKM cipta alat lebih kecil,
murah pantau kualiti udara




Hardware Development

RTC module

Solar power
system

15‘12\"[ >

DC converter

ADC converter

P s

GSM/GPRS
module
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Web based (Google

CO-A4

0X-A431

0OX-A431

Form and Dropbox)
RS232 to USB
Vaisala PTU300

Parameters
PM,, PM, ; &
PM;,

Nitrogen
Dioxide

Carbon
Monoxide

Sulphur
Dioxide

Ozone

Technical specification

Sensors

Alphasens
e OPC

Alphasens
eEC

Alphasens
eEC

Alphasens
eEC

Alphasens
eEC

Range

0-1200 pgm-3

0- 5 ppb

0-30 ppm

0-200 ppb

0-200 ppb

Detection
limit
1 ugm3

2 ppb

0.02 ppm

0.2 ppb

2 ppb

correlation

r=0.75

r=0.82

r=0.88

r=0.88

r=0.82

Resolution

1pugm3

1 ppb

0.02 ppm

1 ppb

1 ppb

Accuracy
~<E 5 pgm-
3

~<t 5 ppb

~+ 5 ppb

~<t 5 ppb
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Air Quality Dashboard
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PM, - Monitoring



Average PM, . Concentration
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Biomass Burning Episode
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Concentration (ug m=)

Concentration (ng m=)

PM, c: Inorganic Composition
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PM, <: Organic Composition

Southwestern monsoon Post-monsoon Northeastern monsoon Pre-monsoon
(June—September) (October—November) (December—March) (April-May)

Compounds Av+SD Range Av+SD Range Av+SD Range Av+SD Range
OC and EC (pg m_3)

0]® 10+78 3.6-36 56+24 2.5-11 52+14 2.7-8.2 42414 28-73
EC 30+£095 1.0-5.6 32+13 1.1-59 344£1.1 1.6-6.1 26+12 1445
Biomarkers (ng m™3)

Levoglucosan 11604130 32490 i 64+ 39 19-130 40+ 14 17-64 49421 23-86
Mannosan | 84+82 1.5-30 ! 34+£26 0.95-9.1 26+12 0.84-53 25412 12-53
Galactosan 1 23423 0.38-8.3 0.86+0.72 0.29-2.8 0.60 +0.35 0.13-13 0.624+034 0.33-1.5
p-Hydroxybenzoicacid |* _1.9+£19 __018-7.5 . 0.79 067 0.036-22 0.64 4030 020-12 0.50 4025 0.24-1.0
Vanillin l6+1.1 0.54-55 1.2+066 045-22 1.0+038 021-17 0.96 4042 0.30-1.7
Syringaldehyde 0294022 0085-1.0 0.594+022 026-12 0.77+054 0.074-22 0364022 0093077
Vanillic acid 039+039 0074-19 0.11+0070 0.031-022 0.073+0.057 0.013-026 0.066+0.027 0.034-0.12
Syringic acid 0354041 007524 0264021 0.058-0.59 0.174+0.13  0.029-0.64 0.16 +0.084 0.049-0.28
Dehydroabietic acid 1.7+1.1 0.10-54 1.1+0.69 0.31-24 1.1+1.1 0.1446 0.67+024 0.16-0.98
Cholesterol 184082 0.50-3.7 1.2+051 0.57-2.0 0984051 0.026-2.0 1.3+0.56 0.51-2.0
n-Alkanes (ngm_3)

Docosane 324082 1.8-5.0 29+061 2040 3.0+£053 1.9-42 40448 2.1-19
Tricosane 36+12 20-72 324091 2048 324065 1.8—44 50+76 2.1-29
Tetracosane __ 58432 ___2519__ 5717 3.3-87 6.14£23 29-15 63485 2.7-33
Pentacosane . 89+67 3534 537+£23 3.1-11 6.0£16 3.7-92 58455 3.2-23
Hexacosane . 13+£98 4349 | 86+£37 36-18 97428 50-16 71£53 3.5-23
Heptacosane | l6+14 47-64 T24+26 36-12 8§24+24 3.7-14 58434 3.3-16
Octacosane ! 12+12 26-54 43+18 1.7-7.9 59430 2.3-17 36+17 23-82
Nonacosane ! 13413 30-55 49+21 1.5-8.7 63422 33-13 45+14 26-78
Triacontane 1 79+78 20-36 | 38+£20 1.6-9.0 52427 2.0-16 33+17 1.7-83
Hentriacontane : 14+ 14 2859 | 48+19 1.8-84 5.7+£20 33-11 43412 2969
Dotriacontane | 6.7+55 1.6-27 ! 34+£072 2445 46+13 28-78 3.1+088 1.844
Tritriacontane L_68+7 1 ____1.2-33__ 25+097 1.1-42 284092 1.2-5.0 21+£072 15-38




. 3
Concentration (ng m ")

. -3
Concentration (ng m ')

PM, <: Organic Composition
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USEPA Priority Pollutants 16 PAHs
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e I m|CP _ , _
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-% 2.0 - : = BkF Fluoranthene; PYR = Pyrene;
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|
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Sulong et al., 2018, Chemosphere



Diagnostic Ratio
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BTEX Monitoring



BTEX Continuous Monitoring

AMA Online Gas Chromatography GC 5000 BTX
(AMA Instruments, Germany)

e Suitable for continuous monitoring of VOCs in
. ambient air in the range C4-C12.

e Capable of monitoring aromatic hydrocarbons
i.e. BTEXs

e Using single-tube sample enrichment
technology (sorbent tube)

-—>U_

MRGEC Enrichment Capillary FID Computer
tube Column

A system setup for automatic sampling, enrichment and GC analysis.



BTEX Active Sampling

Sorbent tube — Tenax® GR (US EPA TO-17)
Flow rate — 50 mL min

Thermal Desorption System (TDS Unity-1
and Ultra Series 2 (Markes, UK) couple to
Gas Chromatography (GC)- Mass
Spectrometer (MS)(Agilent, USA)




BTEX - Continuous Monitoring
Ambient UKMKL Ambient UMT Ambient UMS Ambient FHRC
Compound (n=3794) (n=1432) (n=457) (n=1034)
Avg Min Max SD Avg Min Max SD Avg Min Max SD Avg Min Max SD

Benzene 6.20 0.57 29.51 351 1.63 0.32 25.23 151 2.25 0.32 9.19 1.88 0.69 0.03 3.17 0.45
Toluene 2231 3.59 128.96 11.54 8.06 0.41 106.93 12.92 6.44 0.37 28.87 4.50 2.76 0.04 20.12 2.05
Ethylbenzene 4.52 0.09 26.42 2.25 1.68 0.43 118.14 3.54 1.48 043 1233 1.21 0.36 0.04 2.84 0.36
m,p-Xylene 11.57 0.09 30.64 4.54 251 0.43 1043 1.56 2.94 0.43  15.99 2.18 1.27 0.04 6.64 0.91
0-Xylene 4.96 0.13 12.76 1.87 1.69 0.43  41.76 1.73 1.37 0.43 7.80 1.14 1.10 0.22 4.83 0.83
Total BTEX 49.56 4.47 22829  23.71| 1557 2.02 30249 2126 14.48 198 7418 1091 6.18 0.37  37.60 4.60




BTEX — Active Sampling

Ambient UKMKL Ambient UMT Ambient UMS Ambient FHRC
Compound (n=13) (n=12) (n=8) (n=14)
Avg Min Max SD Avg Min Max SD Avg Min Max SD Avg Min Max SD

Benzene 7.48 2.98 12.86 551 1.93 0.35 4.02 1.52 1.20 0.10 3.87 1.30 0.38 0.06 1.30 0.44
Toluene 28.10 17.68 45.93 17.43 9.27 4.60 16.63 4.00 9.27 5.87 1596 4.22 4.63 2.24 5.64 1.08
Ethylbenzene  9.60 5.73 19.50 4.44 241 1.38 3.49 0.73 2.20 1.42 3.53 0.82 1.33 0.82 1.59 0.30
m,p-Xylene 13.87 5.86 35.91 10.25 2.28 0.60 5.08 1.77 1.81 0.47 3.88 1.38 0.39 0.13 0.60 0.17
0-Xylene 9.43 5.51 16.66 461 1124  8.18 13.52 2.07 9.60 7.92 12.06 155 7.28 4.09 8.44 1.68
Total BTEX 68.48 37.76 13095 4224 | 2713 1511 4274 10.09 | 2408 1578 3930 9.27 14.01 7.34 15.57 3.67




BTEX — Active Sampling — Hotspot site

Roadside Petrol Station Airport Industrial

Compound (n=11) (n=8) (n=6) (n=13)

Avg Min Max SD Avg Min Max SD Avg Min Max SD Avg Min Max SD

16.03 6.59 32.89 10.20 10.68 3.61 18.98 5.77 2.00 0.29 2.82 0.89 9.82 7.76 11.41 2.22
Benzene

104.57 64.62 163.66 51.54 31.36 15.73 54.64 16.15 7.89 4.52 9.38 1.79 8.37 3.89 19.88 471
Toluene

19.98 6.29 42.93 12.96 5.21 3.23 7.49 1.51 2.24 1.21 2.54 0.52 2.67 1.72 474 0.99
Ethylbenzene

3785 10.72 88.06 28.03 5.68 1.85 11.71 3.88 0.65 0.30 1.21 0.30 3.70 0.47 14.17 1.64
m,p-Xylene

14.68 5.17 29.45 11.84 20.15 16.75 24.93 3.10 12.53 7.28 14.77 2.67 7.54 6.16 10.29 3.57
0-Xylene
Total BTEX 193.11 93.39 356.99 114.57 73.08 41.18 117.76 3041 25.30 13.59 30.72 6.17 32.10 20.00 60.49 13.13
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Reference Study site Method Benzene Toluene Ethylbenzene m,p-Xylene 0-Xylene

This study

UKMKL Kuala Lumpur Continuous sampling 6.20 22.31 4,52 11.57 4.96

UKMKL? Kuala Lumpur Active sampling 7.48 28.1 9.6 13.87 9.43

Kim Oanh et al. (2013) Bangkok, Active sampling 5.2-11 13-33 2.1-4.4 3.4-12
Thailand
(Roadside)

Phuc and Kim Oanh Hanoi, Vietnam  Continuous sampling 9 12 4 6 5

(2018) (Ambient)
Hanoi, Vietnam  Active sampling 25-32 37-44 9-13 22-30 10-12
(Road side)

Giang and Kim Oanh Ho Chi Minh, Continuous sampling 6-53 14-170 3-24 5-59 2-21

(2014) Vietnam
(Ambient)

Srivastava (2005) Delhi, India Active sampling 300 34 34 1 1
(Ambient)

Masih et al. (2016) Northern India  Active sampling 15.9 28.2 3.8 2.8
(Ambient)

Zhang et al. (2012) Beijing, China Active sampling 4,95 9.71 3.23 5.36 2.41
(Ambient)

Liu et al. (2013) Beijing, China Active sampling 2.68 5.88 1.99 3.31 1.9
(Ambient)

Hu et al. (2018) Hufei, China Active sampling 10.58 13.29 11.01 9.84 0.96
(Roadside)

Hoque et al. 2008 Delhi, India Diffusive sampling 48 85 7 30 15
(Ambient)

Dehghani et al. 2018 Shiraz, Iran Active sampling 26.15 12.97 7.5 19.34 23.38
(Ambient)

Hajizadeh et al. (2018) Shiraz, Iran Active sampling 21 38 14 41

(Ambient)




Hazard Index

CDI (mg/kg/day)

BTEX UKMKL UMT UMS FHRC
Benzene 0.0017 0.0004 0.0006 0.0002
Toluene 0.0061 0.0022 0.0018 0.0008
Ethylbenzene 0.0012 0.0005 0.0004 0.0001
m,p-Xylene 0.0032 0.0007 0.0008 0.0003
0-Xylene 0.0014 0.0005 0.0004 0.0003
HQ
BTEX UKMKL UMT UMS FHRC
Benzene 0.1979 0.0520 0.0718 0.0220
Toluene 0.0043 0.0016 0.0013 0.0005
Ethylbenzene 0.0043 0.0016 0.0014 0.0003
m,p-Xylene 0.1089 0.0236 0.0277 0.0120
0-Xylene 0.0467 0.0159 0.0129 0.0104
Hazard Index 0.3621 0.0947 0.1151 0.0452




Life Time Cancer Risk

CDI (mg/kg/day)

BTEX UKMKL UMT UMS FHRC
Benzene 5.80x104 1.52x10*4 2.11x10* 6.46x10°
Ethylbenzene 4.23x10*4 1.57 x 104 1.38x104 3.37x10°
LTCR

UKMKL UMT UMS FHRC
Benzene 1.59x10° 4.16x10° 5.75x106 1.77x106
Ethylbenzene 1.63x106 6.05x107 5.33x10” 1.30x107




Conclusion

* PM, ; and surface ozone are two major air
pollutants in Kuala Lumpur urban environment

 Motor vehicles are the main sources of air
nollutants

* Haze episode Iinfluences the concentration and
composition of PM, < that effect the human
nealth.

* BTEX especially from motor vehicles can
contribute to the long term carcinogenic effect
to population in Kuala Lumpur




THANK YOU

http://www.ukm.my/talib/



