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Abstract

The purpose of the this study was to determine the quantity of total suspended particulate,
TSP in ambient air both in and out of Faculty of Engineering Building (C-4) in Rajamangala
University of Technology Lanna, Chiang Mai. The physical characteristic of contaminant and
concentration exposure of TSP were also determined. It was performed by using personal air
sampler for 3 sampling points, and high volume air sampler for 1 sampling point. The total number
of air sample from personal air sampler was 30 samples for each sampling point, and the total
number of air sample from high volume air sampler was 40 samples. All samples were analyzed by
gravimetric method, and contaminants in TSP were determined by light microscope during March-
December 2011.

It was found that concentrations of TSP in building C-4; R4-302 and R4-304 were
123.8188 ug/m°, and 127.7387 ug/m°, respectively. The concentrations of TSP outside building
C-4 inthe 2™ floor where was near the Biological Laboratory (Bio. Lab.) of Environmental Engineering
Dept., and in the 1% floor where was near the Chemical Laboratory (Chem. Lab.) of the same
Dept. were 254.2876 ug/m°, and 131.0608 ug/m°, respectively. The physical characteristics
of contaminants in TSP in the building C-4 from 2 classrooms were found to be TSP (100%),
Wood Scrap (57, 63%), Asbestos (33, 43%), and Fly Ash (27, 37%). The contaminants
in TSP outside that building from near Bio. and Chem. Lab. were found to be TSP (100%),
Fly Ash (43, 60%), Asbestos (37, 55%), Iron Scrap (48%), Fiber (38%), Wood Scrap
(30%), and others (<20% ). Moreover, the average concentrations of TSP exposure in the building
C-4 from 2 classrooms in 2 hours (30.9547, 31.9347 ug/m®) were higher than those
in 4 hours (61.9094, 63.8694 ug/m°) about 2 times.

Keywords: Total Suspended Particulate, Contamination, Building, Time Weighted Average Exposure
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138.8889
111.5023
107.5900
109.5462
119.3271
107.5900
101.7214
113.4585
154.5383
160.4069
142.8013
136.9327
127.1518
117.3709
148.6698
121.2833
131.0642
142.8013
158.4507
162.3631
127.7387

19.0641




JsansumanendauAsuAsunsdlsau (anndnenmaasiainalulag) UR 6 aluR 11 unstAu - Onueu 2557

ANANTNNA 1 WU anads TSP A8lue1anIwesus.4-302 waswadus.4-304 60
wANEIAWLININIA walen TSP ludazinnandrsnwantasninin lagduw lduvasdnie la
aglufianadoniu duaaslunind 4 uazmnd 5

TSF (e’
200

130 “
B TsFof3

- ==

L2354 567 8 910001201204051617 18190021 222224252627 2825950

=

Mumber of Sample

i 4 dSainaluszassnin (TsP) muluieiouns.4-302

TSP (pp/m’)
200

150
B T5Rofi™®

10 - floor : R4-304
7 {up/nry

L 2345678 2100112130415 0617IEL92021222324252627282930

n
=

MNumbear of Sampla

i 5 dTainauszassnin (TsP) muluiaiuuns.4-304



JsansumdnendeAsunsunsdlsay (anundnenmaasiainalulag) UA 6 adui 11 unsiau - Onueu 2557

Quasaaaﬁ‘nu (TSP) anaguana1ns

NAaN1IIaAT TSP ’LumimmﬂﬁﬁagﬁnmmﬂuanmmmﬁA wm 2 99 Iy pznaiy
fhaghawn 24 Tlug a%m?m;mﬁuéﬁazmmmuanmmi'g@ﬁ 3 U3t 2 $19¥es Bio. Lab
Wasw% 2 Falag ﬁm%fm;‘mﬁuﬁmmamﬂuaﬂmmig@ﬁ' 4 130D 2 919%a9 Chem. Lab.

AIANTN 2-3

@139 2 dInauazessnin (TSP) Aouanaasuiiiman 2 dutneiesdjians
M9573Ne0 (Near Bio. Lab.) 81913113@INITNEILIANDN

Hwazaa93an (TSP) (Ug/m°)

A2@819N MW/ whan / 1
AMaunana1a1T Near Bio. Lab

1 9 §.a. 54 258.1724
2 15 §.a. 54 351.0160
3 21 #.a. 54 381.2446
4 22 i.a. 54 387.1465
5 23 i.a. 54 377.6197
6 28 i.9. 54 334.7698
7 4 3.8.54 222.1408
8 7 w.0.54 250.6731
9 19 18.8.54 292.1864
10 20 1u.8. 54 141.8877
11 25 1.8, 54 174.6044
12 26 11.8.54 234.6479
13 2 W.a. 54 173.9506
14 3 w.a. 54 118.1252
15 12 W.9. 54 144.2356
16 23 W.A. 54 209.6747
17 25 W.A. 54 169.0300
18 26 W.n. 54 149.8421
19 30 W.n. 54 210.0282
20 31 W.A. 54 256.2935
21 6 1.8 54 197.6465
22 7 d.8. 54 246.9025
23 9 .. 54 222.3166
24 14 §.u. 54 155.7126
25 15 H.u. 54 161.8576
26 16 .1, 54 242.6808
27 22 f.¢8. 54 254.4239
28 23 1.8, 54 239.6835
29 7 n.a. 54 248.4926
30 20 n.A. 54 242.3073
31 28 W.t. 54 284.5781
32 30 W.n. 54 255.8978
33 6 5.0. 54 206.8376
34 7 5.9. 54 220.4463
35 8 5.A. 54 265.5524
36 12 5.0. 54 400.6135
37 20 5.9. 54 372.9748
38 21 5.0. 54 369.4878
39 23 5.9. 54 373.8868
40 26 5.0. 54 375.9142

ﬂ'““;?"ﬂ (%) 254.2876

ﬁi'uﬁﬂdmummg'm (S.D.) 80.2715
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1NETIA 2 wodiduais TSP mpuanainsuTimy 2 sudhekasdfians
97N (Near Bio. Lab.) §1IN 3T A ANIINEIIASEN WAL 254.2876 ug/m® f TSP
Tuudaziu fanuudsdudanuseandaiiunggma lasawzlugimenunn (Sunay 2554)
danungion (Jwian 2554) ﬁmga"fuamamﬂ S‘fmﬂumﬁguﬁummmgm (330 ug/m°) [3]
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A A . A a a o
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@3N 3 PRnauazesdnin (TSP) mouanaians vinmdu 1 duihsiesduansmaad
(Near Chem. Lab.) &12737137INIINRILIANDY

COY S/ \dow / HwazaadsIn (TSP) (Ug/m°)
AYnana1A1T Near Chem. Lab.
1 7 8.9, 54 136.8524
2 9 §.8. 54 146.6276
3 10 3.0, 54 160.3128
4 14 §.b. 54 129.0323
5 15 §.8. 54 130.9873
6 16 3.8, 54 129.0323
7 20 §.9. 54 132.9423
8 22 §.8. 54 138.8074
9 23 §.84. 54 148.5826
10 20 n.a. 54 156.4027
11 21 n.a. 54 130.9873
12 4 ®.9. 54 132.9423
13 22 §.9. 54 129.0323
14 25 §.9. 54 125.1222
15 26 §.9. 54 117.3021
16 30 #.. 54 111.4370
17 31 §.9. 54 103.6168
18 19 n.g. 54 117.3021
19 5 q.0. 54 134.8974
AT
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a9t 3 (¢8)

Hwazaad3Id (TSP) (Ug/m°)

L% 1 E‘: e =~ =
A089N MW/ wwew / U
AMYaNad1A1T Near Chem. Lab.

20 7 9.a. 54 113.3920

21 11 ¢.9. 54 121.2121

22 13 ¢.a. 54 136.8524

23 17 ¢.9. 54 125.1222

24 18 ¢.a. 54 119.2571

25 19 a.a. 54 130.9873

26 20 ¢.9. 54 134.8974

27 21 ¢.a. 54 136.9327

28 25 ¢.a. 54 144.7574

29 26 ¢.9. 54 103.6168

30 27 ¢.9. 54 146.7136

aaday (X) 131.0608

ANDEIUBAINTZIH (S.D.) 13.5084

INaNTA 3 wudhdiadn TSP MouanamSnmTu 1 suiawasdlianmand
(Near Chem. Lab.) s11nimnimnssufouiagen iy 131.0608 ug/m* Aeaaninmenan
NATUSITATH 2 S'fiaagﬁmﬂ]’ﬂaﬂﬁﬁaﬂﬁma%ﬁwm Lﬁmmﬂv‘hﬂﬁlﬁué’qazhﬂwﬁnqgﬂu
wazldszozamlumaifudadsfiauni @TﬁU"ﬁaaﬁ’ﬂﬁ'wuaom’%"mLﬁuéﬁaﬂ'nmmmmumwwzqﬂﬂa
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anwaizntuntantwaavivluidouiinunnalunazaitvuanainns

Nan13ATIanIEIU WLl auluclua:aaas’mﬁ’smé’awammvf wuislwd ownansaiia
q q

AN 4

a5 4 Fedwleunwumeluuaznmeuanaiens [2, 8]

anavasRelniilan

anwmenINanNYaRsnitlon

malwanans

AMuRaNDIAT
. flaumanszianszae Willwsadou (Wuaaidng dabens v
1. auMAHuAze89 g 5 v
2. tawlay fadadunsinszuanauusziiihana 4 v
3. lufin (Asbestos) Janworasaduuvs Ussunauasody ussiifona/maas 4 4
4. sy fisUivdaudninan iluayneddniaiaasmaiin v v
5. AR fanwudoudninan Fhanansadn - v
6. LAY fanwueduwnion TRhaaseuntazdn - v
7. \@HAAN pdiaiundoy uasiimiasviowus - v
8. iduloFaaei danwmzduzdnsinszuanay Jvwavesdudng uaziided - 4
9. LFUAIA fiUhatlunsinszuansn g uaziimaaziauus - v
U v
. a A
nangwg: v wussdwilan

- laiwussdwiton

éaﬂmﬂyauhﬂua:aaﬁmmUluﬁau’%ﬂu
v 2 woe lutradeniiuaudongunian
uLazidanganau mulmyﬁwuﬁmﬂumgmﬂ
Hunzaas 100% (el 57, 63%) lofiu
(33, 43%) uaziingag (27, 37%) aU&IAL

§aﬂmﬂyau€[m§uazaaaimmwaﬂmmi
lurr9tdoniiuraniioturnan 2554
fnannwaoziia lusSumtu 2 drekeafia
mInedaing dulngfinuaiiudiaas
60% sadasnndulofin 55% awnan 48%
wulogansey 38% aulal 30% Aufiu
18% LAMGK 12.5% UAZLEWAIN 7.5%
Frudstmil anfinuuSamau 1 19es
Ufgdmimaed dulwgdaidueyniaduazass
100% sasadnwilwinaey 43% ludiu 37%
wazias bl 17%

@i'lmﬁsm'mtﬁuﬁ'waam‘s%’uﬁuﬁas}u
azaa93w (TSP) mgluaians

USNNUNITURNRRAMNUTUTUTEY TSP
meluiesion AnanaumsdmwimmaLady
AMNLTUTH (Time Weighted Average, TWA)
ﬁ;ﬂ%ﬁaaﬁuué’wﬁaﬁu TSP wuhigls was
85.4-302 Uaz#eduD.4-304 Tuszoziomn
win 2 Falyg HlEReaTouiilonmaiuauds
TSP WAL 30.9547 pg/m® uaz 31.9347
ug/m*aud1ay wadigldwasdanudndu
qasltwosdafiasnudn 2 dalus sl
282198 4 T lug AlaaToullonaiududs
TSP iU 61.9094 ug/m® uas 63.8694
ug/m? mUiﬁaugagmﬁ'jﬂmwLm”m]”uﬁgu
ATERITINNN 2 alus eluuandnonin
%w:ﬁﬂﬁ;ﬁ%ﬁaaL%ﬂu’l,umm‘iﬂﬁA lanma
Sududia TSP wasdwdlawdiudunin 2
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dguuazasiustuna

1) d'lmﬁalﬂ'%u'lms!ua:aaasm (TSP)
Twusssnanialuwaians vSawesoss.-
302 (127.7387 pg/m°) degenitvases.
4-304 (123.8188 ug/m°) liwinwn
WNZARMINTG 18I 09854, 302 ﬁﬁuvlﬁ'lmy'ﬁua%i
§IUR8985.4-304 aglnﬁﬁmmdaﬁtﬁMu
8200911037 wananinlugsusnidugag
Uansnguun Fefiarunaornadn uazd
anwsuluussenniaies danalwdinisuws
ﬂiz%?ﬂ;j%%ﬂ’iiﬂ’m’]ﬂvlﬁﬁaﬂ ROAARBINU
é’nwmzqqﬁw‘iﬂmﬁi’@%ﬂuﬁuﬁ%’mi’@
oalmiivasgudgafiuuinunianmiia [9]
LLa:ﬁmaﬂm@i‘wq@ (95.7967-95.8529 ug/m°)
(fr0t9@t 7) luiuil 28 fluran 2554
LWSﬂxﬁwwqqﬁamﬁqu ldnuan f1 TSP
Tupsssmeadagnideansas Waaantin TSP
fanfuin Lﬁaommﬂwﬁamg%w UINENT
luussmmﬂmmmaaﬂﬁagaﬁu LRZNANA
c!ua:aaamﬂﬁu@ugussmmﬂ LAZanaIAnASs
(97.7517, 101.7214-107.5900 ug/m3)
(é’uasmﬁ 15-17) lugrsnanaidanisnan
UaeLfaungunial 2554 NN Teluan
LLa:ﬁmLﬁugﬁuﬁﬂﬂ% 8132119 103.6168-
160.3128 ug/m* lavfidrgegn (160.3128
ug/m®) (06197l 29 uaz 30) luiufl 30
qaAY 2554 Lﬁaammﬂuﬁwﬁquﬁma
AN EHlUUTINMAaAas TSP Saunsnszany
lddeoas dinalen TSP ga%u [8, 10]
woldums/asuudssdr TSP meluiasseon
M 2 Woe TAnwasIuadein dudnwme
n19aqionInenyneeu FAuTIENINT G
Asunuiiuanwnedey uwazunssiifiaves
H%az0899INAINIING199 smﬁomfuq%%
LLazaﬂuﬂﬁULgaﬁﬁLLﬂziﬂdLﬁﬂﬁJﬂd@i“ﬁmﬂﬁ

2) USanluazaadsan (TSP) menan
21013 USMTu 2 dudnekaslfians
F19nen aaniTdmnsIEIesen feady

254.3876 ug/m° luszpziaan 24 Falug
lapdidn TSP goluzasuan LLazﬁﬂ'mﬂmﬁwqﬂ
(118.1252 pg/m®) (dhatnsfi 14) Tuiud
3 Wounau 2554 Lﬁmmﬂﬁmﬂﬁwgquu
vl# TSP gnidaaadluvsssme MRINIH
i TSP sionq ududnass ludrelaoiien
WoENMANTIA AU WY 2554 Wiasan
dufistradonalidn TSP luussenmeniiniu
LLa:a@@‘iwaa‘ﬁﬂﬂ%\‘iIuﬁNnawLﬁauﬁqmnu
ﬁmasﬂimm 155.7126-161.8576 ug/m°
(é’aamaﬁ 24-25) uE B Aintuannidu
lavfid1gega (400.6135 ug/m°) (dadd
7 36) luiufl 12 funan 2554 Wesan
Wwtrsdgaungnun Foanuiuluusseme
4618089 NTUNINTZANBUad TSP LAATW
way [8, 10] Ysznauufnisimiawiolsd
Tol wawld wazass s2un9annAanssa
ns3eun1Igewn1sluiesd fuan1sana g
ﬁag’iuu'%mmlﬂa”l,ﬁm faulddIunudu
a:aaaga”fu lugrdansifensuinay 2554
LLa:ﬁ@hg\nﬁummmgm (330 ug/m3) [3]

fndIos TSP Aauana1aIusImen
TRIUJIANINSeN §1913 T 3aanTIn
Fuasey HA1ady 103.6168 ug/m’
Fodua9aona96 \lunaanggnia
warsrpz A TLiUeI0E1 Sevmafiudaagng
szninadeuigwisu 2554 Dafaugaiau
2554 4 1ugndduen wazldaniy
frogaies 2 Talug [wudsanunaiy
shaghemeluaras Seldiasasiiafivaaadna
pxmauunianzyaas Yaznounulull 2554
Lﬂuﬂﬁﬁdumﬂdau%mn—’gnmn lagane
seninasfaudgmsuisduifausunag
2554 dowalﬁﬂs:mﬂvlmLﬁ@umqmﬁﬂﬁu
TwaananionauasuaznIanats I8
NHINWUWINAT TzAINIPougAIAY 2554-
WWauunsan 2555 [11] drfiialdsdn
uazianuudsnuias
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Wewssuifisudn TSP fivalaniouen
21ANITUUVBINNT. AU e 1Faslna
ud w.a 2554 nue1ANISuUVRIlTISEYU
wiwszau §3zy3 %aag}ilummq@mmﬁu
douiin lull wa. 2543 anmsansveanass
qamaqa [12] WUIENaly TSP Aneuan
oM IlsaauriIwIzaw (237.47 ug/m’)
f6161N31018HENIATITIRINT. FINW
nawgw (103.6168, 254.3876 ug/m°)
uazINMIAnvesEnTty §ad lull wa. 2547
[13] wuidnads TSP luszpziiawin 24
il nenana1nsvaslsssouniingsan
83213 (262.5-778.4 pg/m°) ild1genin
duady TSP luszpziaaiwin 24 Falug
289NNUBONBTAITLIOUNNT. FIWUN
mamen luwaefienads TSP luszpzinawn
24 Falus nenene1aISeuseslsason
dulangy awy3 (48.7-126.4 ug/m°)
fidndninmouananmsvaslssGouniangzan
LAZNIEWANANAITIIUUET. 4 UNT. 1%
(103.6168, 254.3876 ug/m°) ag19un

3) anmarnengnnvasdeluidion
Tudwazaassin (TsP) malwaras vim
Wod8D5.4-302 WUa®aIuD.4-304 WU
daulngiduayniaduazans (100%) iawlil
(57, 63%) lufin (Asbestos) (33, 43%)
uaziinaay (Fly Ash) (27, 37%) anusey
%dﬁtmdoﬁwLﬁ@mmﬂ;ﬁ’t%ﬁaaﬁw T @an
Fuseari wio 1Far wazunnawTiNan
lodeLwilaueng g Gaufinnnfansinluuiiom
Inaides 1w Islndfidemld waehosdia
myAmnsuesesnanEas Wanmeluanans
VS WABITIUTIAY

FIMANUHANDNANT VST 1 WAz 2
dmlw@wu?oﬂmﬁau ldun auNAKUAZa89
(100%) itaay (60%) lofin (Asbestos)
(37, 55%) \Aswan (63%) \FuloFIATEA

(38%) tawlal (30%) uazdug (<20%)
Hfatiflevasunaminemeanaizyn ldun
s ndwaneseisled Tulsd vwsurgin
LLazLﬂHmt\;Iuvlu”l,mzﬁl,ﬁamnﬂiiaﬁmmvl,ﬁ
wazwasUian1dansIneIesnaineas Nin1s
A A a o = A
Soungew didmaltazluinan wasiadad
o = aA o g L o A a s
AALAAN NUBULTUURAINILBEaaIRIUwY an
FIWINLABLAAN WBNINNAT TR UIN TI3)
lufn TruNnIFwlugaaeyd Wuasdlsznay
IUTUEIRUBIATDIIUALRZTDEUG LT

4) ARAYAMNTNTHYDINITUFNAE
Awazaassaa (TSP) maluaia1s uiam
Wo9854.-302 (30.9547 ug/m®) uazus.
4-304 (31.9347ug/m*) HelnalAganu
Tuszozm 2 Wlug uadauandnanuwyszanm

' A a & a <
2 1 luszozaNiwnduwdn 2 Talud
%30 1 IeuvaINITWasTunniuluanas
windldReaiounsluaans lduawuay
luwaason nilanialasudaues TSP

S & X,
u,azmﬂul,ﬂaugwu@w
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