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Special Project Title Study on Concentration and Compositions of PM in the
Ambient Air at King Mongkut’s Institute of Technology
Ladkrabang

Name Miss Thaniya  Yen-ang

Miss Ananya Sanrat

Miss Arisa Sumthong
Department Chemistry
Academic Year 2007
Special Project Adviser Asst. Prof. Krongkaew Tippayasak
ABSTRACT

The PM,, mornitoring was studied at King Mongkut’s Institute of Technology Ladkrabang (KMITL).
Particulate matter (PM, ) was collected by high volume air sampler with the opposed jet. The main
stadium of KMITL was used as sample collecting site. The results were gathered and compared with
year 2006, The studied periods were during 26 January-1 February 2007 and 13-20 November 2007.
The average 24-hour’s concentration of PM,, was decreased from 130.32+25.84 pg/m3 to 56.03+£10.39
pg/mj, respectively. The first period the amounts of PM,, were more than ambient standard (120 pg/ma)
because the first period there was construction nearby the collecting site. To compare with year 2006,
the first period the amounts of PM,; were more than the second period. The compositions of PM,, were
analyzed in terms of water soluble ions, total organic carbon and metal elements. For metal elements,
the highest concentration found was calcium (Ca2+), followed by iron (Fcy), lead (Pb 2+), magnesium
(Mg2+) and manganese (Mnh), respectively. The major of water soluble ions were sodium (Na+),
chloride (C1), fluoride ( F), ammonium (NH;), nitrate (NO, ), sulfate (8042') and potassium ion (K"),
respectively. Total organic carbon was decrease from 31.32 pg/m] to 12.07 pg/mi, respectively. To
compare with year 2006, the first period was more than the second period. The major of water soluble
ions were sodium (Na+), chloride (CI), fluoride (F'}, ammonium (NH;), nitrate (NOJ'), sulfate (8042')
and potassium ion (K", respectively. According to the results, the source of PM,; was probably from
dust and soil from road surface due to the first period of year 2007 was extremely construction and
exhaust of automobiles.

Keywords: PM, , water soluble ions, total organic carbon, metal elements
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MIAATIEHAMULY TUTIUVDINTDTWUALUUNIUADD (One-Way Analysis of Variance)
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FEUT19Y9N 1 1D TUN 26 UNTIAN — 1 AUATWUT W.¢, 2550 NUF9N 2 Avdui 13-20 waAInay
W.A. 2550
=2 = ¥y v ] d ' 1 ' P
M5 -1 1WSsuieuanudnduvesifuazeesunainam 10 lulasuassenangred

1 HAZYIIN 2 W.H. 2550

29 1 ¥29ii 2
au AT PM, ANMENdY PM,,
(ng/m’) (ng/m’) 39
1 94.49 49.21 143.7
2 103.73 46.34 150.07
3 114.83 51.63 166.46
4 140,52 63.14 203.66
5 162.61 54,92 217.53
6 149.11 40.74 189.85
7 146.94 46.22 193.16
InaY 130.32 50.31 180.63
5 912.23 352.2 1264.43




ANOVA
Source d.f. SS MS Fcal=T/E | F,,=F, (0.05)
PM, ,(ng/m’) 1 22402.40 | 22402.40 62.23 415
Error 12 4319.62 359.97
Total 13 26722.02
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19-24 UATIAY W.A. 2549 AU Tuh 26 UNTIAN - 1 AUATWUT WA, 2550

U 2549 1 2550
a0 ABUYNTY PM,, ANMIANTY PM,,
(ug/m’) (ng/m’) 3
1 69.17 94.49 163.66
2 78.49 103.73 182.22
3 73.54 114.83 188.37
4 63.64 140.52 204.16
5 63.27 162.61 225.88
6 75.08 149.11 224.19
7 146.94 146.94
Mt 70.53 130.32 190.77
573 423.19 912.23 1335.42
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ANOVA
Source d.f SS MS | Feal=TE |F,,=F, (0.05
PM, (pg/m’) 1 1154830 | 1154830 |  30.23 4,84
Error 1 4201.88 | 381.99
Total 12 15750.18372

o szAuAUFeiY 95% mand F Antuaaldnidu 30.23un071 4.84 Sadias H iy

A ] 3 9 t d 1 s P Yy 9
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AUATUT WA 2550

L) ~ aa o =] V¥ o
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8-13 HOAINIOU W.A. 2549 A1 TUN 13 -20 WOAINIWU W.A. 2550

1 2549 1l 2550
o ANMAUDY PM, AT PM,
(pg/m’) (ng/m’) U
1 105.98 49.21 155.19
2 88.7 46.34 135.04
3 75.28 51.63 126.91
4 67.58 63.14 130.72
5 89.51 54.92 144.43
6 114.77 50.74 165.51
7 76.22 76.22
mae 90.30 56.03 133.43
57U 541.82 392.2 934.02
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ANOVA
Source df SS MS Fcal = T/E Fianie=F1.11{0.05)
PM,,(hg/m) 1 3795.38 3795.38 18.66 4.84
Error 11 2236.80 203.35
Total 12 6032.18
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1.2) HAMINAT BRI 0eRs D uAteaien 14Nz e Tooaufiaz e 1g Tasms
A3993AFTUIATFIUHTY
lunsnageunNufioens wounseeia il lums Tins ey losoufiazaoni
18 Téihmsidennameyloseuiiazaetihiduszquan Tasthmssnasgumaussdui 1
3J1ﬁ1ﬂ15ﬂ53‘1]’5ﬂ°]§l17%~11111ﬂ 7 °§’1 Tasnamsnanoudiudens 1 v-1.1

A1919 U-1.1 LAAIANMANTUVDITITUIATTIUNTY

. ANNNIY (pg/mL)
AN
o = =) - =
anou T1aey wonTantian Trmenweon
1 0.1050.002 0.495+0.005 0.51+0.002 1.008+0.036
2 0.110.002 0.505+0.005 0.5060.002 1.101+0.036
3 0.104+0.002 0.5120.005 0.506+0.002 1.02+0.036
4 0.1060.002 0.504+0.005 0.504+0.002 0.991+0.036
5 0.103+0.002 0.504+0.005 0.508+0.002 1.026+0.036
6 0.104+0.002 0.5050.005 0.506+0.002 1.005+0.036
7 0.107+0.002 0.51+0.005 0.507+0.002 1.01£0.036
% RSD 2.245 0.995 0.373 3.534
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1 A ] o d' A
2.2) MINIA1 %Recovery INDATITADUANUUNUOIVDANTDINUD

o R 1 = o 1 i
M99 U-2.1 TUNAKIA %Recovery 1N15IAI1EH Total organic carbon(TOC) ¥4 1

% Recovery
GRLINE Tumsimses inorganic
Tun153M 312 total carbon

carbon
Blank(1) 110.86 86.78
Blank(2) 89.37 101.88
Blank(3) 85.65 104.80
31 1.1.2550 (1) 85.30 104.69
31 1.M.2550 (2) 90.10 105.16
31 1.0.2550 (3) 85.47 82.01

o 1 = 4 1 Y
A1519 ¥-2.2 YUANYMIA1 %Recovery 1ATIA312 ¥ Total organic carbon(TOC) $29 2

o %Recovery
39814 " p T P
PMTUATIZY total carbon N13AAIIZH inorganic carbon

Blank(1) 86 96.35
Blank(2) 82.21 84.87
Blank(3) 84.79 118.24
19 W.0. 2550(1) 93.71 96.74
19 W.8. 2550(2) 85.24 113.77
19 W.8. 2550(3) 86.78 97.6
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AVVHTURERT (ppm)

3

o d
s w-3.1 asinasgpulumsimneirnilsnalans

f NINLIRSFINVDMUNTTIN (Mg) 3 NTIIIRTTIUV0IRZAI (Pb)

o
v NIWNINSFIUVBURAN (Fe)

A N3IWNIATFIUUDIUNINIUE (Mn)

9 A5 INLIATIUVDIUADITN (Ca)



1 4 d' = '8 a
3.2) HaMSNATIUATININLIRT DR oaon 1SR T v Sua Tans Taoldms
d
1RTFIUMAN (Fe) 19udu 10 ppm

¥ L4
A1919 v-3.1 ANududuve undn (Fe) level 5 ( 10 ppm) Havua 5 A5

MANUTNIUEIS

§1aunda AINITGANIMIEY | NIASFIUNAN level 5
(10 ppm}

1 0375 11.102 +0.20
2 0.369 10.897 £ 0.20
3 0.373 11.034 £ 0.20
4 0.357 10.489 +0.20
5 0.361 10.625 £0.20
6 0.366 10.795 £ 0.20
7 0.370 10.931 £0.20
Aunan 10.84
SD 0.20
%RSD 1.87

3.3) NIIAIUIUNIAT %Recovery INOATINTOUAMULUUI1VOUNT031]0

AIGANA LU y = 0.0266x
0.3 R’ =0.9904
L ]
0.2
&

0.1
0 — *-t

0 2 4 6 8 10 12

L% 1/ o
AUVNYHIYAN (ppm)

g
31 v-3.2 niHuAIIUAITAZaIUNIAITIUIMAN (Fe)



o T = o o 1 o I
1319 ¥-3.2 Uuﬁﬂﬁ’lﬂ"l %Recovery 11!ﬂ"lﬁ'JLﬂi'lﬁ?f@]'JﬂUNL&Uﬂ\'iﬂﬂ'lﬂﬁuWllﬂtﬂllﬁ'li

WIATT1UMaAn (Fe) 8911 5 ppm

HInaaY Amganaunas | ATMYNYTY (ppm) | % Recovery
spitel 0.14 5.385 107.69
spite2 0.142 5.462 109.23
spite3 0.139 5.346 106.92
spite4 0.137 5.269 105.38
spite5 0.142 5.462 109.23
spite6 0.14 5.385 107.69
spite7 0.138 5.308 106.15

Aunde 5.374
SD 0.07
%RSD i.35
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HamInAapINIsIRTIEH ST vouianua luglmsdunsd
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msui a1 Suamsvenluglersdunsd msvouluglmseliunid uazmiveu

& a L4 ' o ' e
nanualugilasaunso ¥earIan 1 Loy 2

Suiiftudaede TC (pg/m’) IC (ug/m’) TOC (pg/m’)
1. 26/1/2550 30.18+1.758 0.14+0.040 30.03
. 27/1/2550 20.82+3.664 0.09+0.070 20.72
91, 28/1/2550 24.05+4.421 0.2220.129 23.83
2. 29/1/2550 38.7241.808 0.20+0.115 38.54
8. 30/1/2550 41.2143.103 0.43+0.062 40.78
W. 31/1/2550 35.86+0.651 0.24+0.198 35.62
). 1/2/2550 29.91£2.140 0.2240.104 29.75

Andy 31.54+7.519 0.22+0.107 31.3247.450
8. 13/11/2550 11.360.957 0.14+0.126 11.22
W. 14/11/2550 10.18+0.557 0.61£0.232 9.57
W1). 15/11/2550 11.160.34 0.54+0.396 10.62
f1. 16/11/2550 16.0420,299 0.67+0.149 15.37
. 17/11/2550 10.22+0.347 0.50+0.118 9.72
81. 18/11/2550 10.42+4.843 0.36+0.378 10.06

9. 19/11/2550 T 1dvnsnaasaidesnnduanmin

8. 2011/2550 18.02+1.419 0.0620.076 17.96

Aundu 12.49+3.189 0.41£0.234 12.07+3.27
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a r'd a
HanMINAaeINTIAT Iz IlTun Tane

1914 8-2.1 U5ua Tavizwo99990 1 wazeiah 2

v Ad o '
JUNNUAIDE N

5 Tane (pg/m’) (n=3)

Pb Fe Mn Mg Ca
Al. 26/1/2550 1.03+0.08 2.4740.59 0.08+0.01 0.50+0.03 | 5.930.64
d.27/1/2550 1.330.15 1.25+0.84 0.12+0.03 0.30+0.10 | 4.44+1.00

1. 28/1/2550 1.3740.15 0.25+0.10 0.09+0.03 0.3620.08 *
9. 29/1/2550 1.92+0.42 2.1540.22 0.12+0.02 0.75£0.05 | 6.020.34
8. 30/1/2550 2.00+0.45 3.18+0.30 0.01840.03 | 1.03x0.13 | 9.93+0.40
W. 31/1/2550 2.10£0.05 3.08+1.39 0.10+0.04 0.98+0.,23 11.76x1.04
). 1/2/2550 2.30x0.05 3.62+0.50 0.18+0.05 0.97+0.06 12.11£1.01
Ay 1.5140.47 2.29+1.19 0.13£0.04 | 0.71£0.29 | 9.37+4.02
8. 13/11/2550 2.02+0.46 1.00+0.10 0.11%0.05 0.35£0.01 | 3.94+0.15
N. 14/11/2550 1.07+0.29 1.26+0.21 0.04+0.02 0.4240.04 | 4.98+0.53
Y. 15/11/2550 | 2.07+0.26 1.55+0.16 0.1540.07 0.58+0.04 | 6.91+0.22
#1. 16/11/2550 1.5040.25 2.01+0.04 0.1340.10 | 0.55+0.02 | 6.3740.34
d. 17/11/2550 2.4040.43 1.85+0.13 0.06£0.10 0.48+0.03 | 4.96+0.12
81. 18/11/2550 | 1.12+0.04 1.0340.08 0.05+0.01 0.3140.02 | 4.2240.20

9. 19/11/2550 T l&hmsnaasuitasnnduanin

9. 2011/2550 1.79+0.31 1.4620.44 0.17+0.04 0.40£0.04 | 7.02+0.64
At 1.600.50 1.45+0.39 0.10£0.05 0.44+0.10 | 5.49+1.27

a Ca
HUWINE * HANITUATISVHANA A
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. r . AN -
1Ay IUN Temp( ¢) | RH(%) nANINaU
(m/s)
1 26/01/2550 33 50 378 NE
2 27/01/2550 30 51 423 E
3 28/01/2550 29 48 595 NE
4 29/01/2550 29 45 453 ENE
5 30/01/2550 29 52 390 NE
6 31/01/2550 9 52 361 ENE
7 1/02/2550 g 52 408 NE
8 13/11/2550 35 67 2 88 NE
9 14/11/2550 34 73 347 NE
10 15/11/2550 33 73 374 NE
11 16/11/2550 34 61 3.48 ENE,N
12 17/11/2550 32 58 2 49 ENE,N
13 18/11/2550 29 62 386 ENE,N
14 20/11/2550 o8 66 587 NE

MNA * A0aNANIAN N = Hennile, S = fiald | E = niemsiusen, W = firmz Juan,

&1

NE =

AenzTuoonouniie, NW = fsnzTuanfsanile, sw = nrmzJuanifoeld, sSsw = maldwes

nanz Junniesld, ENE = nasgTusenvesnisme TuooniRounila
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