augd anasml . myTwunesmlszneumaniivesduazessdrvaln Insalndluuy
&1 (CHEMICAL CHARACTERIZATION OF PARTICULATE MATTER BY VIBRATIONAL

' &
SPECTROSCOPY) 10156M1/3n¥1 : 503M1ans19158 3. Wise 1¥0ga550, 193 Wi

[

a & g =) 1 (P ey Y
nuatsiiAnyIeenlszneumaniivesduazessvinunassuiadiomaiinalnn

< ~ 8 -

saln-duuudu Amievalematnounsusaanln Insalndl wazswuanlnInsalnd Taw

.

v
iufdetiaduazensluaaisuuin 0.43-10.00 TuTasasA0 Cascade Impactor ¥1ia 8 U
R( X a 4 a
wunduazessnnmsen ufiFemdannmd oswudwuFunazfivaveswiumivuz, msmn
3 o = 9/ Vv a 3 1 U = a0 =
TnifTaqmasldnemsinuas, msw lvdainfonssuiledie uazeymadudu IAunay
HASINYDINUDLDOT 98.48 + 27.76,459.74 + 90.47, 1.44 x 10° +1.04 x 10°,3.85 x 10 + 1.90 x
2 o w ' Y & A 4
10° 1Az 2.63 x 10° + 5.86 x 10° pg/m’ MNAIAY FIuduazend 910U Iuazui
UTUTVOUUTAUNAINATINYDIHUAZ 00T 18.87 + 1.81 LAY 53.86 +3.51 pg/m’ MUAIAY
MsnsENERIveIHLarosuAazurasfutalumenvesasnmaniy I 2 jluuy fie 1) s
o/ ' J “ ’o‘ LY =
NSZNIBAMVY 3 NG (Modes) Wz Iuduaz oo sonmsw ndiFamaniniuuduuas
fra Tagwumsnszoieagalugmsuuig 9.00-10.00 Tulaswas uaz 2) Manszareamuy 2
' | Vo A qu Yy a ﬁ \
nqu Taoruazeesninmawn Il Taqune lamamanyas uazmaw lndanfnssuilan
NuMsnszawaIglurrevnia 0.43-0.65 Tulasiwas Tuvazfoymadudu, ussorime
Q‘l J 4 - ~ o 1
'l uazunusnassouunuMsniznwage lus9vin 9.00-10.00 luTaswas ns
a 'd d = v ~ a a a
InsziesmlszneumuniivesduazeosdioyiFoniudWesudursusaanln Insiimes
(FTIR) 32mnunads luTasaTnil (Hyperion microscope) A28 TnuAn1531A31¢1 ATR-FTIR #1
Resolution = 4 cm”’ Tudasavnau (Wavenumber) 600-4000 cm a’:’agamﬂnmﬁ"uﬁ"lﬁ'ﬁﬂﬂ
~ [ o a 5 n ' d ~ 1
Wounuanlnasud13de (Larkin, 20113 Smith, 1999 W1 10easznounwyluduazoons
[~ T a a o a a 4 = (4 I3 )
wivilunguuesmsdunso (ezavhanlalasmsiveu, ez Tsindnlalasaisuou, miveiia,
a ~ ) o o a
uazenIouvnsd lulasiou) uaz losouvesmsoiiuyss (wenTuiionloooy, Famalosou, &
a %’ 1 a d d - 1 = o
aina losow, uaz 1) aaumsimsiziesalsgneumaniivesduazessdroyGonsud
HosusmumlnInsalndnwunanasuainnisiinszvianyuzndne (Broad) su
P a o e A d Ao
(19911910N1540A Thermal effect 1INAIDYNHUAZDDINVANHULNIINENWTUTA (Bruker
v I3 ' 1 ' e o |
Optic GmbH, 2014) ¥ 1# liammnsonenanuuanasvedazalnasuninavu1d
A A o

= a a @ C-{ A
mﬂm‘muawy?mnﬂﬁ'emmzmmﬂaaﬂﬂu ?I'wilﬂ‘lfﬂ‘Nﬂﬁﬂlﬂ AN aﬂaz(Q]M,

. L
Unsfnun 2560 muﬁa%ammsz’fﬁiﬁnm\}A




SOMRUADEE SAKOOLRAT : CHEMICAL CHARACTERIZATION OF
PARTICULATE MATTER BY VIBRATIONAL SPECTROSCOPY.

THESIS ADVISOR : ASSOC. PROF. NARES CHUERSUWAN, Ph. D. 193 PP.

VIBRATIONAL SPECTROSCOPY/ ATTENUATED TOTAL REFLECTANCE FORIER

TRANSFORM INFRARED/ ORGANIC COMPOUND/ INORGANIC IONS

This study investigate the chemical composition of particulate matter (PM)
emitted from difference sources with vibrational spectroscopy. The PM samples were
collected by 8 stages cascade impactor, cut — off diameter of 0.43 — 10.00 um. The
average PM concentrations emitted from gasoline and diesel engine, agricultural waste
burning, grilling, and soil particle were 98.48 + 27.76, 459.74 4+ 90.47, 1.44 x 10° +
1.04 x 10% 3.85 x 10% + 1.90 x 10% and 2.63 x 10° + 5.86 x 10? pg/m?®, respectively.
The average PM concentrations from ambient and roadside area were 18.87 + 1.81 and
53.86 + 3.51 pg/m?®, respectively. The particle size distribution of samples in terms of
logarithm had 2 patterns ; Trimodal distribution was found only PM from gasoline and
diesel engine, with high distribution at 9.00 - 10.00 um. Bimodal distribution with high
distribution at 0.43 — 0.65 um, was found in agricultural waste burning and grilling.
High distribution in the range of 9.00 — 10.00 um was found in soil particle and roadside
area. Fourier transform infrared spectrometer (FTIR) coupled with Hyperion
microscope and attenuated total reflectance mode at 4 cm™ resolution in wavenumber
between 600 and 4000 cm™* were used to analyze chemical composition. The spectra
wavenumber was classified compared with reference infrared spectrum (Larkin, 2011,

Smith, 1999). The result indicated that the spectra wavenumbers were related to organic



functional group like aliphatic hydrocarbon, aromatic hydrocarbon, carbonyl, and
organic nitrogen, and inorganic ions such as ammonium ion, sulfate ion, silicate ion,
and water. Analytical of chemical composition of PM with Fourier transform raman
spectrometer (FT-Raman) showed broad spectrum resulting from the thermal effect of

the black body (Bruker optic GmbH, 2014), unable to distinguish the spectrum.
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