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(= Outline
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e Methods

- Decontamination method for firn samples
- Improvement of method on OC/EC separation

e Results

- Comparisons with the old method
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RS Ice cores as natural archives of past climate

.. comprise invaluable records about
past (climatic) conditions on earth

.. help to analyse and understand
coherencies and driving
mechanisms in the climate system

.. provide requisite data for climate
models
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(15 Long-term ice core record
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(I Climate effects of aerosols

Radiative Forcing Components
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am Glacial retreat

Rhéne Glacier, Switzerland M. Funk, ETH-VAW
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PS5 Carbonaceous particles and their Climate effects

Carbonaceous particles (total carbon, TC) are a major fraction
of the atmospheric aerosols, which contain carbon.
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(=== What is radiocarbon?

Radiocarbon is a radioactive isotope of carbon with 6 protons and 8 neutrons.
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(13 Previous studies on CP in Alpine ice cores

Historical record of carbonaceous particle concentrations from

a European high-alpine glacier (Colle Gnifetti, Switzerland) T o,
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a - Sampling site
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(13 Structure of glacier archieve
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(= Previous method

Sample preparation and analysis by
THEODORE and Accelerator Mass Spectrometry (AMS)
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(== Previous method - THEODORE

THEODORE: Two-step heating system for the EC/OC
determination of radiocarbon in the environment szidat et al., 2004
OC=carbon in step 1

EC=carbon in step 2 X 2, assuming EC recovery is 50% 850° C

A
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(_18,00 C) (_270° C) CO, adsorption
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(= Goals

1. Improve decontamination method for firn samples
v Quantify the procedural blank by ultra-pure water made blank ice

2. Apply a new separation method for OC/EC
v’ Validate the new method by analyzing FH old samples
(Time period: 1912-1938; 1692-1773)

3. Reconstruct historical fossil and non-fossil emissions (Time
period: 1940-2002)
v' Analyze upper cores with the above methods
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a-{» Sample preparation
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(= Ice core dating
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(13 Thermal-Optical analyzer—— Sunset
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(= OC/EC separations and 14C measurment
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w(_{jm Four-step thermal-optical protocol for Sunset:Swiss_45
Carbon Temperature Laser: EC and Charred
Carbon optical monitoring
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_ This study Jenk et al., 2006

Time period

Decontamination

OC/EC separation and
gualification

Graphitization
AMS measurement

Detection limit of AMS

1692-1773
1912-2002

Chiseled

Sunset

No

MICADAS
250 KV AMS

~3ug

1650-1940
Rinsed

Theodore

Yes

TANDY:
500 kV AMS

~10ug

Cao et al., 2014
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(= Quantifying the procedural blank

The procedural blank : Ultra-pure water made blank ice

___ Blank | Mass(ug0)

OC 2.7+0.7 (n=9) 0.871£0.11 (n=4)
EC 0.3+£0.3 (n=9) =
Cao et al., 2014
Blank Mass (ug C) fin
OC 1.31+0.6 0.6+0.1
EC 0.3+0.1 0.30+£0.30

Jenk et al., 2006
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S

- This study Jenk et al., 2006

Sample

FH_1937-1938
FH_1934-1936
FH_1928-1933
FH_1925-1927
FH_1915-1917

FH_1912-1914
FH_1773-1722
FH_1721-1692

oC
(ng /kg)

63.313.7
43.9+2.1
49.612.8
42.2+2.7

29.710.8

32.2+0.3
46.312.3
64.1+1.8

fm

0.83+0.04
0.78 £0.01

0.8310.01
0.83+0.01
1.01+0.01
1.0410.02

EC
(ng /kg)

14.2+1.3
14.1+0.6
23.5%1.4
22.411.5
16.210.5

12.610.3
8.3+0.3
12.310.3

fm

0.26+0.01
0.38+0.01
0.31+0.01
0.33+0.01

0.33+0.04

0.28+0.03
0.97+0.04
0.94+0.02

ocC
(ng /kg) M

74.0+1.2 0.54+0.01
38.6x0.8 0.61+0.01
40.5+0.8 0.77+0.02
30.210.8 -

19.3%1.5 0.8210.07
29.1+1.3 0.82+0.04
29.210.7 -

44.910.9 0.9410.02

EC(ug/kg)
*2

iy

60.1+0.3 0.19 +0.02

21.8+0.1
25.110.1
22.2+0.1
51.810.5

38.910.4
12.0+0.2
13.210.2

0.31+0.03
0.31+0.03
0.3910.08

0.29+0.02

0.31+0.02

0.42+0.10

Cao et al., 2014
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(= Conclusions

An alternative decontamination method for firn samples consisting of chiselling off
the outer parts instead of rinsing them was developed and verified.

For separation of OC and EC for subsequent 14C analysis, a thermal-optical method
instead of the purely thermal method was applied for the first time to firn and ice
samples, resulting in a reduced uncertainty of both the mass and 4C determination.
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