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Abstract

In this study, mass and number concentrations of PM2.5 in the ambient air during the open
burning season in Chiang Mai, Thailand, were measured and described. The monitoring station was
placed and field evaluated in the Research Unit of Applied Electric Field in Engineering, Rajamangala
University of Technology Lanna, Doi Saket district, Chiang Mai province, Thailand, during 1 — 15 April
2019. The PM2.5 mass and number concentrations were simultaneously measured by the DustTrak
model 8533 and the Condensation Particle Counter (CPC) model 3750, respectively. The field study
results showed that the trend of the number concentration of PM2.5 measured by the CPC agreed
to within minor differences with the mass concentration of PM2.5 measured by the DustTrak. The
maximum, minimum, and average PM2.5 mass concentrations measured by DustTrak that average
over the measurement period were about 180.33 pg/m”, 42.13 pg/m’, and 101.71 ug/m’, respectively,
and the maximum, minimum, and average PM2.5 number concentration measured by the CPC that
average over the measurement period was about 22,460.94 particles/cm?’, 4,550.39 particles/cm’ and
11,517.39 particles/cm’, respectively. Finally, the relationship and the proportion between the mass
and number concentrations of PM2.5 obtained will be beneficial for further planning, prevention,

and monitoring of impacts on human health and the environment.

Keyword: Particulate matter; PM2.5; Mass concentration; Number concentration; Open burning

season
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(b)

Figure 1  Setup for measurements of mass and number concentrations of PM2.5.

(a) schematic and (b) photo

Figure 2  Photo of the PM2.5 size selective inlet used in this work.
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Figure 3  Software for logging PM2.5 data of this work (a) mass concentration and (b) number concentration.
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Figure 4  Location of monitoring station of this work.
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Figure 5 Measured mass and number concentrations of PM2.5 during 1 — 15 April, 2019 at Doi Saket site.
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Figure 6 24 Hr average mass and number concentrations of PM2.5 during 1 — 15 April, 2019 at Doi Saket
site.
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Table 1 Maximum, minimum and average mass and number concentrations of PM2.5 during 1 - 15
April, 2019 at Doi Saket site.
PM2.5 number concentration
Numbers of PM2.5 mass concentration (ug/m?)
Dates (Particles/cm?)
data
Maximum  Minimum Average Maximum  Minimum  Average
01/04/2019 1,440 34,364.94  5,464.01 16,441.57 279 27 128.07
02/04/2019 1,440 36,915.72  4,843.57  16,227.79 362 41 166.42
03/04/2019 1,440 29,277.34  5,643.86  12,740.45 304 a2 104.66
04/04/2019 1,440 42,364.66  6,817.94  18,994.01 452 74 223.76
05/04/2019 1,440 22,939.05  6,968.49  15,365.74 210 77 144.12
06/04/2019 1,440 14,637.5 3,138.8 8,614.84 149 69 108.49
07/04/2019 1,440 13,912.49  4,428.28 8,709.13 101 29 68.51
08/04/2019 1,440 23,351.82  2,959.79 8,860.87 100 27 59.08
09/04/2019 1,440 19,483.93  5598.66  11,206.16 111 30 63.62
10/04/2019 1,440 16,834.12 5,888.8 11,047.48 93 33 66.45
11/04/2019 1,440 15,523.92  4,227.65 9,927.53 149 43 92.75
12/04/2019 1,440 18,550.08  2,735.34 9,418.02 150 57 95.03
13/04/2019 1,440 18,952.08 3,044.1 8,699.77 136 a1 87.65
14/04/2019 1,440 11,967.95  3,452.41 9,096.61 103 22 63.12
15/04/2019 1,440 17,838.45 3,124.1 7,410.84 111 20 53.93
Average 22,460.94  4,550.39  11,517.39 187.33 42.13 101.71

(Figure 6) uananswiAinde 26 taluwesly  AUIAGDUUNIYIA WA, 2535 Usemelus1viann-

PM2.5 Tumiing At uiliesalas ALt umEe
S sEwinetuil 1 - 15 Wouluwneu WA, 2562
w d@anflnsiainatnauinlumiieideaunulaii
Uszgndlunuidainssy uninerdenalulagse
1IAAaUET Suneneudziin Janindedud au
USENARMENITUNITAWINGDLUAITIR atufl 36
(W.ei. 2553) 1304 AMUUALINTTIURUALDRIVUIA
TaiAu 2.5 Tueseu Tuusseinmialaeily senmiy
Aanulunsesrvdygaduaiusazinwinann
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Yunw ey 127 meufies 374 Juil 24 fueu
w.A. 2553 auidududeanavesiu PM2.5 10de
24 $lusazdostiosndt 50 pe/m? wavselay
fodlosnin 25 ug/m’ (Table 1) waAIAIAIIM
Wdudednnulazinaggn manuaziafevediu
PM2.5 1 24 Haluslurasinuazaifiedtu an
MTNNUNIAIANUTNTUR YRS PM2.5 g4gn
Mgauazidediinlag DustTrak Lademasslutae
Afutoyauszanm 180.33 pg/m?, 42.13 pg/m’
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waz 101.71 pg/m’ MIUEIAU WaZAIANTLTU
Beduuves PM2.5 gegn sngauaziadeiiinlag
CPC La?iamaamimhaﬁﬁu%agaﬂssmm 22,460.94
particles/cm’, 4,550.39 particles/cm’ Wag
11,517.39 particles/cm’ aua1du Ineanudy
U URazIIavey PM2.5 asiidndudu
101.71 pg/m’ w9 11,517.39 particles/cm’ %39
YN ANULHTWBWIA 1 pg/m’ Ay
WU 113.23 particles/cm’ %38 1.13 x
10° particles/m’

Tums¥adiu PM2.5 setasesinidaa
aziunisinAunasiuvesdu PM2.5 (n135¥alu
nuwIaneUIuINg %39 pg/m?) Jevilildnstu
N19NILIBVUINVDIBUNIA (particle size distribu-

tion) uiazawafinaitla dmfunisiadeinies
WATLAVUINBUNIATITINTIUNIINTEANLUUIAVD
aun1AIeRNIATWIAlATIUIIlaLar S IeUN1A
ﬂummlmﬁﬁwmummﬁqm (Table 2) uanansin
audidusuauveseymedifivueluti 0.3 f
10 um ﬁwméaﬁmiwﬁwmaymﬂ AeroTrak
Portable Particle Counter (TSI Model 9310) Tut
$uil 10 wiweu 2562 aUsranas 20:00 . Fadu
FaiautituBanauazanudidudsunuGy
AU INAITNUTIBUYAIAYUIN 0.3 pm T
anudududiuausiniigaislszana 90% lu
Srunueynafiuualugag 03 f3 10 um

Table 2 Size and number concentration of particles in the size range of 0.3 to 10 ym measured

at 08:00PM. on 10 April 20109.

Particle size (um) Number concentration (particles/cm?) %
0.3 5,313 90.35
0.5 485 8.24
1.0 74 1.25
3.0 6 0.093
5.0 2 0.034
10 1 0.014
Total 5,881 100
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Table 3 Size distribution, number and mass concentrations of PM1.0, PM0.5 and PM0.1 measured

at 08:00PM. on 10 April 20109.

Particle concentration

Particle size distribution Number Mass
(particles/cm?)  (ug/m?)
19 T WTD:%”
09 |
_.08 I
é 07 |
E o6 I
PM1.0 Eos | 5,710 27.4
g 04 I
B 03 |
E 02 I
sl !
- o y I||h|IIII||||| |||II|I||L..‘...A. o
1 10 100 1000
Diamater (nm)
o 4958
2 T ~fpacior 050
| o
g g | \ [
= 0.7 | | |
E 06+ I ; ;
PM0.5 Eosf | \ [ 5,670 22.6
| o
e | -
[ | .
.1+
00F R il | i
1 10 100 1000
Diameter (nm)
1 1018
08 I | }
— 08 " -
% 07 I \’ A
Eos I }
PM0.1  Zos [ \ 1,930 0.462
g | i
% 03 : }
w ‘
. | |
:; MR . |.|h||||||I|||||| w
1 10 100 1000
Diameter (nm)
Ratio of PMO0.5 to PM1.0 (%) 99.29 82.48
Ratio of PM0.1 to PM1.0 (%) 33.80 1.68

(Table 3) LAMINIINTLINLVUIATDIBUNA
989 PM1.0, PMO.5 kag PM0.1 WagmuUutu
T1UIUBYNATUNUIBAIUTUTULTITIUIY
(particles/cm?) wazileuaa (ue/m?) fiTasae
isadiaseiruiauuUaLnuAadeuiild vie
SMPS (TSI Model 3938) lutsiuil 10 gy
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2562 a1usrunad 20:00 U. Wuiy laeaau
WUTULTITIUIULAEUIAEINITaAIUIULATIN
aun1si 1 99nA1519WU PM1.0 Sannududu
B991UIU 5,710 particles/cm’ Laslaiiig 27.4
ug/m’ MIUEIAU PMO.5 HAMUTUTUTITIUIU
5,670 particles/cm’ wasl¥euia 22.6 ug/m’
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AINAIAU UaE PMO.1 JA213UTULTIT1UIY
1,930 particles/cm’ Wazieuda 0.462 ug/m’
AIUAIRyU lagdndiu PM0.5 Tu PM1.0 Ae
Uszaal 99.29% way 82.48% @1uTuniag
AMUTUTUTITIUIULALLTINIA AR LAY
dadau PM0.1 Tu PM1.0 Aauszunal 33.80%
wag 1.68% EMMSUNUIIAMUTLTUTIIIUIULAE
Bana audau mnTeuieuiuay PM2.5
Tutsnanfendunuingasivhnsindadu Pm2.5
Useun 52.8 pg/m’ way 6,945 particles/cm’
yilvdidndau PM1.0 Tu PM2.5 AeUseune 50%
wag 91% luniigANUdudulTINIaLagAINy
WUt uBeTIuIL AUEIRU FIAILLANAI9T 01
PUYANMUTUTUTILIAUALAMUDUTUTITIUIU
\floa91ns1uau (number) #udiin (surface area)
WazNIa (Mass) VBIDUNIALABLUIUIALANFTS
fu feg1e 1y Huiiinveseyniaildudiu
Audnated1eiude 10, 2.5 wag 0.1 um lag
auydlioyniadia 3 sunidunsanauilauysal
WUU (perfect sphere) in1nuuuILly (density)
wazada (mass) Wiiufe 91uIUeuNIA (particle
number) ¥838YAIAVUIA 2.5 Lag 0.1 pm
eFUNUSAVDUNIAYUIA 10 pm Ao 1, 64
wag 1,000,000 8YNIA AUANU wagifuiiag
sewilseyniafie 1, 0.0625 uag 0.0001 #wsy
2YN1ATUIA 10, 2.5 Uag 0.1 um ANEAY o
feraniuiiiasinie (HuiiRanoruadenils
Weuaa) aziuaud1sdalaudniueoynin
YU 10, 2.5 uay 0.1 um A9 1, 4 uag 100 A
a1 [14] nnsidSeuiisurlidiuainuuwen
f19TENIN 2 KUI8N1TIATY PM2.5, PM1.0,
PMO.5 wag PMO.1 @nSun1sinAnuidutuved
symeavadnasiinismenulumbe particles/cm’
wszaynavuadniiiiatosuing nsinAu
dududanadadldmunzaudmsuayniaruinan
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\lesounnruindndaiidodifnlunisingeuia
sluwawmﬂﬁﬂmﬂuﬂm;ﬁu \fiosandvuadidn
wndadimnisnszidwaislunadanisinduas
finsnevaussiuaudves Oscillating microbal-
ance sluwaiian1siawuy TEOM 1n159nTu5ed
wieluweian1sIauUU Beta Ray wazaunsa
iungquEunsaaiviegalieluisnsuesn
e ndudesiinisuSuunsavSenund (correction

factor) dmsumsinanuindureseynaluseaull

4. ayUna
Tunsinunildinuazeiunsarududuba
WauazduIuYes PM2.5 Tusinielagseulusing
ownidedlmiszinedlng anilnsntafnnouay
Uszidiunpauylunieddeauulnissyndlu
NUIAINTTUNRINGFBNALULAT T TNIAAAIUUN
gunenevaviin Jwinedul Usznealng sening
Sufl 1 - 15 Weuuweu 2562 TasArnnudy
TuBaIakarduIures PM2.5 lagnianseuriu
é’aaméaqfiﬁwrﬁu DustTrak Taaa 8533 uaz LA309
HUTIUINOUNIALVUNITAIULEL CPC Tuina
3783 ANUAISU NANSANWINIAAUILLARASLITLII
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Yalae CPC danluluidmaferiuuagaiiuuan
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UDWEEA (12:00-04:00 U) VOIMARLTU AR
Wududednuiuvessly PM2.5 dA1gandneaiy
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nardsnaniioyniavuiadndifidiuiuninnia
symavunlng s uutiosniuarluriatiln
Aafles (04:00-12:00 W) vewdazTuidnanudy
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yunadndifnatiesndn lasmeudududana
Y93 PM2.5 guan sgauaziadeiiinlag DustTrak
lndnaonlurrsfiiivteyasglutisuszun
180.33 pg/m’, 42.13 pg/m’ kaz 101.71 ug/m’ Ay
AU wagAANUINTUBEIUILYEY PM2.5 §4gn
fgauaziadeiialng CPC 1aAunaenlu iy
ToyaogluyisUseann 22,460.94 particles/cm’,
4,550.39 particles/cm’ wag 11,517.39 particles/
cm’ AUERY

5. AnAnTINUIZNA

vavounn nireiTvauiuluidseynd
Tunidmnssy Ineduwaluladuazaninginis
wingdomaluladsiwusnadiuundiideiile
gUnsal indesileuazanuiilumsnaaousisdl
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