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Introduction

» Why is 14C measured for aerosol samples?

« Source apportionment for carbonaceous aerosol by *C/12C

anthropogenic emissions biogenic emissions
« 14C decayed completely ﬁ modern "“C/'2C ratio
( %C\)Sample

fm=+;
( %c ) fm...fraction of modern carbon
AD1950

* fMiossii = 0, fmbiogenic =1

« After 1950 fm values have to be corrected for the nuclear bomb excess
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14C Measurement of TC and OC THEODORE

Cryogenic CO2 traps for 14C determination Two-step heating combustion

« Sample preparation with THEODORE = =<ia-
(see Szidat et al. 2004)

CO2 trap:
N2 (1) fisopentane

CO2 adsorption

EC cryotrap with soda lime

5580 650 340°C RT

®
« combustion of a filter punch in pure O, ocooran T
water trap:
. . dry ice f ethanol
« TC at 640°C for 12min, OC at 340°C for 10min bitratedvoume  70C
, L?e;;?n?naﬁon
* evolving COy:
_ MICIDAS
* s cryotrapped
. . = ]
* determined manometrically ot | O | e | high-energy magnet
beiding: o {\,‘_;// N ;\p‘, stigmatic
. radius: 250 mm PENGING. 90
* sealed in glass ampoules o rodus:  350mm

= B A, /‘ %
— T
200 kv J(*—_T.

T
¢
- vacuum insulated E H @
o |l acceleration unit 1 ®©
| 27280\
/,

Sast beam
switching system

* 14C measurement with MICIDAS

N x P M q |.: o e —— == I 1]
(see Synal et al. 2007) s e =T | [ETO)|| e dgcr

( ]( /’( fvpe: spherica.
ne Mok Q A I
.. . . .. P ' rﬁi 5%:% radius: 380 mm
* Mini Radiocarbon Dating System at the ETH ZUrich I = ﬂ[L ]I’i’/ N

sample changer
magazine finear

« detection limit = 3ug samples 2

gas 1ontzation chamber
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Filter Choice
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14C Results
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14C Results

Phoenix, AZ Libby, MT  Denver,CO  Brighton, CO Nashville Aveiro, PT  Stockholm Gothenburg, S Aspvreten, S Sonnblick, AU

TC=23(7.3) TC=20 TC=6.1(9.2) TC=6 TC=5 TC=4(14) TC=28 TC=27(3) TC=17 TC=1.6(0.2)
| | - 7 | 22
In 1982 7
(Hildemann et al., 1994)
G. Canyon, AZ S | Beijing, China
TC=08(0.2) ﬁ TC=28(51)
-— W - -
52
48
os Angeles, Tokyo, Japan
In 2010— TC=9(10) TC=5.5(6.3)
04.06 14.06 F | 70
30
55 52 N\
18
45 48 T } “ M I 8
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TC=35 TC=16.5(20.5) TC=13 TC=41 TC=3.1 TC=55 TC=58 TC=6.6 TC=4.9(0.86) TC=5.9(19) TC=5(11)

Hodzic et al. 2010
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14C Results
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14C Results
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14C Results

» Calculation of OC, ossi

TC, =EC +0OC

%7 June 14th

fm;. - TC = fm_. -EC + fm. -OC

fmg. -EC = fmg -ECgg + fmg. _-EC
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|
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40 —
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20
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0 —— calculated from ONLINE Sunset data| |
' —&— measured
*Assumption 100 June 4th

_ : _ T 80+
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EC OC Comparison

* 3 different Sunset Labs ECOC analyzer

* Online Sunset during CalNex-LA
— NIOSH protocol

* Bench-top Sunset at University of Bern
— EUSAAR_2 protocol (see Cavalli et al. 2010)

 Bench-top Sunset at Georgia Tech
— NIOSH protocol

* Differences in EC and OC due to different protocols expected
* TC should agree within 10% - 15%
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TC 04.06 PM2.5 high resolution sampling
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EC OC Comparison

TC PM2.5 24h samples
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OC Comparison — AMS vs Sunset
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Comparison with organic tracers

Measured with a GCMS by the Institute of Epidemiology at the
Helmholtz Center Munich
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Conclusion

* A clear diurnal cycle of fossil and non fossil TC and OC at the Pasadena ground site was
found

« Almost no variation of TCyon-fossi aNd OCpon-fossit Values throughout the day

 The enhancement of TC and OC concentrations due to the L.A plume is mainly fossil
— this agrees with other findings presented during this meeting

Outlook

 Repeat high time resolution filters from May 30th
 Measure a few 24h samples and compare results with EPA '“C measurements

 Measure ™C in EC for a few 24h samples

 We are happy for any suggestions for more (only a few!) interesting periods to analyze






