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Semi-real Time Measurements of Carbonaceous
Aerosols in Ambient Air by using the Aerosol

Focusing-LIBS
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Carbonaceous acrosole = A black carbon(BC)¥} organic carbon(OC)2. 2 1} ™ (Pener, 1997) solar
radiationg &, ATA7| FEHA 599 Frxd WIE Fo AHAHoR AT 7|FRS 7/
29l o4& vzt (Novakov and Penner, 1993). o] ¥rollx= A Al E dom QAo Faigt 3
& carbonaceous acrosol thermal-optical methodZ ©]-&3&}e] E2A o] o] Folx&=H o]zt 7]
A owrgl o 2= BAElE 9] #3219 heating protocol, optical correctiondl wElA £ Axrb o
WA ®oH(Quincey et al., 2009). ICP-MS9} #& 7129 ulAAZ Y4279 A Az AA
g g3 5Fe Addxrt daghed wel ungd B Aflo] AREHA Huh o9 o
carbonaceous aerosole] 1A @ | 7]EW3lo]| m A= Qo BFetn AA A 7] EHBle T
e G wgk AFAHA Hrre B (Hansen et al, 2000) 239 oj8fs 2 g3t JeH =2
EABHE organic compounds® 13t YL o &gk AF7F A E o] Aok st HAE kil vk 2
Aol e AR A A glo]l A43HA multi-clemental analysis?t 7Fe 3t HolAfx ZHah=n}
B33 22 (Laser Induced Breakdown Spectroscopy)s ©]-83Fo] (Harmon et al, 2006) carbonaceous
aecrosol?] FAE< C, H, 09 A]7F¥ temporal variationg =233}% ).
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dolA frreZezr E3EA A" A #olA, delay generator, ZFHEZHHE T4 3l
. 7] £ oo]ZES PMy inlet¥} diffusion dryerE 2HelZ S33F 5 ooz I E FE319]
FHFAT. TZATE W Sl e Ao R Al ofgh R A ¥ ol £(22:00~08:00) 241 7F 2% 3FS)
th 71 dA 249 AE3E 98t collection substrated z-stage$d AR EE Y A Ao =
el g o AE Ao wel 44 AE FHEUFOR o535t aerosol sample®] EFEHEFH
A (z2E 1). B dFoME 90 m]/pulsed Q-switching® Z2 Laser(Pulsed Nd @ YAG, 1064
nm-wavelength, 7 ns—pulse width, 10 Hz-repetition rate, Continuum Inc., USA)E excitation source®
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30| X 0| L4 X| : 650 mJ/pulse max
<I}%E: 1064 nm
+Maximum repetition rate : 10Hz

A®E 20/Ef
(Spectrometer)
*Spectra range 200-980nm

| +0.1 nm resolution

Fig. 1. Schematic of Aerosol Focusing-LIBS system equipped with z-stage and a servo motor for
detection of atmospheric aerosols.
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A A8 A I collection substrated] £ ® 71 YAl laser beamS ZAFSFo] ZEt=nl HHE F=
3 of7] A7l T o], PAIF 9 oy £E HojA uw] WAslE W& broadband spectrometer
(LIBS+2000, Ocean Optics Inc., USA)E o] &35to] C, H, 02 ~HAEHS EAsh dlolA W dAMZ
7 ~HEZuE e JdZAH fiber optic lens 7HY s LA xyz stageE ©]-83+4 fiber optic lens
2 %% LIBS intensity® 9% 4 AEE HH AR o]Fdto] AL AAEA).
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2009 10¥ 10955 31¢7kA] LIBSE o] €3t4] C, H, O 2HEYRS A3 (1g 2) AEE FHat
S o] 19 394 Rolx AF} o] N peak area #oll 98] normalization® C/O 2 C/H peak area
ratio®] diurnal variationS T84 TF. 5% Lab-generated aerosolS ©]-&3to] C, H, 09 YAEAS %
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Fig. 2. LIBS spectrum of carbon, hydrogen and Fig. 3. Time series plots showing variation of
oxygen. LIBS signal relevant to C, H and O.
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