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Measurements of atmospheric aerosol optical absorption coefficients

using photoacoustic spectrometer
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Abstract: Atmospheric aerosol absorption capacity is a critical parameter determining its direct and
indirect effects on climate. Accurate measurement is highly requested for study of the radiative budget of
the Earth, photoacoustic spectroscopy is commonly recognized as one of the best candidates to measure
the optical absorption coefficient (OAC) of aerosols. A Scanning mobility particle sizer (SMPS) and a
homemade photoacoustic aerosol absorptionmeter were used to monitor the size distribution and OAC of
the ambient aerosols at suburb of Hefei city, the real-time trends of OAC and size distribution in a serial
time were acquired. Properties of the size distribution at different time which was classified into two
distribution mode were analyzed in detail. The measured data shows that OAC has a well positive
correlation with size distribution and number concentration of the atmospheric aerosol respectively and the
emission of carbonaceous aerosol is the chief factor of the effect on OAC.
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Fig.1 Schematic diagram of apparatus
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Fig.2 Size distribution of the atmospheric aerosol in the sampling

process

L R B R AR i 5 B T AN [ Y S A A
2o B A A 0 O A 5 o 7 AR 3 SR A I (1] L Ak 1
B AR S R AR U (. D <200 nm 5 H7 458 335 52 B XL
I, B2 K W P o0 7E Diea=130~190 nm, %2 /)y
(R0 A 0 Dinao<30 nm, 7ERAE W), 3251 JL H B
KB R, 23 R AR RE 80 R A X A R A A X
BN RLAE T E Dieaan<70 nm, 7 422 0 {8 f7 T JL A
YK TE AT 5 BB A SRR I I 1 S, AR IR 1 KL AR
T R R B2 L W R A SR R Y B JLA /D
I H TR KR B, S BOR AU B AU TRORL T Bk
JEWEA I/ o B3 g0l g T SR EESR 410,20 ,28 I
45 h By R O AR 3, o 55 410,28 h R
TR OB AR T 5 B A e A5 R AR I 23 90 N D=
44.5nm .194.6 nm .91.4nm, %5 20 F1 45 h 5 I W&
B, R MEAE A BN Dawa=151.2 .140.7 nm FI



%94 b4

BRECEATASABEHARAG RAAERAK R 0 F 3013

Dyo=22.5 31.1nm, 7ERFEMEE 20h a5 RAH WA
TR IBRE T4 BE A Fr ki AN, B 20 %6 H 76 D<30 nm
T Y, B X — A8 Ak 9 JE IR i oA B A, o e —
E‘{‘%O

100
0

200

W
0 A )

200

100[7 4"‘\\__,______.__\_\,_‘__f0h
0 L .

ZOOF

100
0

Q
= 200
S 100|: /\4}1
0 " 1
10 100 1000
Diameter/nm

B3 SR AR 5 A~ St ALk A% 23 A (93 53] D SR e ik Y
55 4,10 .20 ,28 .45 /M)

200|: 45h

10h

le number concentration/cm’

Fig.3 Five typical size distribution in the sampling process

(the 4h, 10h, 20h, 28h, 45h)
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Fig.4 Real-time measurement of the OAC at 532 nm and

the number concentration of the ambient aerosol
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Fig.5 Real-time trends of the OAC at 532 nm and the surface area

concentration of the ambient aerosol
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