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6DPSOLQJ�ORFDWLRQ�IRU�DHURVROV�DQG�SUHFLSLWDWLRQ
��NP�QRUWKZHVW RI�WKH�VHWWOHPHQW�
,QVWUXPHQW�LQVWDOODWLRQ�RQ�WRS�RI�WKH�URRI�
RI�WKH�-DSDQHVH�VWDWLRQ�LQ���P�DERYH�JURXQG
WR�DYRLG�VQRZ�GULIW�LQIOXHQFH�



6DPSOLQJ�HTXLSPHQW

Automat ic precipitat ion sampler NSA181

Precipitat ion
sensor

Automat ic bot t le
changer

Open sampling funnel
after sensor signal



7UDFH�HOHPHQW�DQDO\VHV�LQ�SRODU�VQRZ�VDPSOHV

&OHDQLQJ�SURFHGXUH�RI�VDPSOLQJ�PDWHULDO

1 week in 3% Mucasol, r insing with ult ra pure water

1 week in p.a. HCL (1: 4) , r insing with ult ra pure water

1 week in p.a. HNO3 (1: 4) , r insing with ult ra pure water

1 week in ult rapure HNO3 (1: 10) , r insing with ult ra pure water

Packing into two polyethylene bags

All handling steps were carr ied out  in a clean room laboratory U.S. class 100



Sampling

7UDFH�HOHPHQW�
DQDO\VHV�LQ�SRODU�
VQRZ�VDPSOHV

Storing at  –20°C

Melt ing at  4°C

Filt rat ion of a sample
aliquot  through 0.45 µm

Polycarboante filter

Subdividing for
measurements of

pH, conduct ivity and anions

Dividing of samples

Drying of f ilters

SEM/ EDX Analyses

Bulk samples Filtered samples

Acidify ing with HNO3 ult rapure

Transport  to the
home laboratory



Wet oxidat ive digest ion with a
m ixture of HF, HNO3 and HClO4

Bulk samples

Filtered samples

Bulk samples Filtered samples

Analysis by GF-AAS, I CP-OES and I CP-MS

Enrichem ent  of molten
snow samples



ELAN 6000                              Cross-Flow        MCN 6000 
RF-Power (W)                              1000                     1350 
Nebulizer Flow (ml/min)               0.95                      0.68 

Lens voltage-103Rh (V)                    6.9                        5.0 
Autolens                                            on                        on 
Sample uptake rate (µl/min)         1000                       65 
Sweep Gas (l/min)                                                       2.21 
Nitrogen (ml/min)                                                        15 
Temperature Spray chamber-Teflon (°C)                    80 
Temperature Membrane (°C)                                     160 

Ba++/Ba (%)                                   1.6                        3.5 

CeO/Ce (%)                                     3.0                       0.02 
RSD (%) for 10 ppb                     0.2-1.5                 1.3-5.3 
Background at mass 8 (cps)              3                          65 
Background at mass 220 (cps)          3                          60 

 

I CP-MS operat ing

condit ions for two

different  sample

int roduct ion systems

� �� �� � �
� �� �	 
� 	 � �
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MCN 6000

Cross Flow

Intensities (cps) for a 10 ppb multielement solution by using a Cross  
Flow Nebulizer and a microconcentric Nebulizer with membrane   
desolvatisation kit (MCN 6000)
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MCN 6000 Vorteilindex

Advantage index for a MCN 6000 in comparison to a Cross Flow  
Nebulizer for a 10 ppb multielement solution, defined as relative  
Sensitivity/Sample uptake rate (Cross Flow Nebulizer = 1)
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PHWHRURORJLFDO�FRQGLWLRQV�DQG�$UFWLF�+D]H�HYHQWV�
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&RQFOXVLRQV�DQG�2XWORRN
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�GHYHORS�DQ�DQDO\WLFDO
SURFHGXUH WR�VWXG\�WUDFH�PHWDO�GHSRVLWLRQ�YLD
VQRZ DQG�UDLQ�LQ�WKH�KLJK�$UFWLF�

$IWHU�ZHOO�FRQWDPLQDWLRQ�FRQWUROOHG�VDPSOH
SUHSDUDWLRQ�PXOWLHOHPHQW�DQDO\VLV�ZDV
SHUIRUPHG�E\�DWRPLF�VSHFWURVFRS\�PHWKRGV�

7KH�FRQFHQWUDWLRQ�UDQJH�YDULHG��IURP�QJ�NJ
IRU�DQWKURSRJHQLF�DQG�UDUH�HDUWK�HOHPHQWV
WR��J�NJ�IRU�PLQHUDO�GXVW�DQG�VHD�VDOW�WUDFHUV�

,W�KDV�EHHQ�VKRZQ�WKDW�LW�LV�YHU\�LPSRUWDQW
KRZ�VDPSOH�SUHSDUDWLRQ�ZDV�FDUULHG�RXW�
7KHUH�DUH�VWURQJ�GLIIHUHQFHV�IRU�HOHPHQW
FRQFHQWUDWLRQV�EHWZHHQ�WKH�VROXEOH�SKDVH�
WKH�DFLG�OHDFKDEOH�DPRXQW�DQG�WKH�WRWDO
HOHPHQW�FRQFHQWUDWLRQ�DIWHU�D�ZHW�R[LGDWLYH
GLJHVWLRQ��7KLV KDV�WR�EH�WDNHQ�LQWR�DFFRXQW
FRPSDULQJ�GDWD�IURP�WKH�OLWHUDWXUH�

)XUWKHU�LQYHVWLJDWLRQV�ZLOO�JLYH�D�EHWWHU
XQGHUVWDQGLQJ RI�WUDFH�PHWDO�VLJQDWXUHV
LQ�LFH�FRUHV��GHULYLQJ�IURP�VQRZ
GHSRVLWLRQ LQ�SRODU�UHJLRQV�DV�DQ�LQVWUXPHQW
IRU�SDOHRFOLPDWH�KLVWRU\�UHFRQVWUXFWLRQ�


