Comprehensive (geo)chemical characterization of the

Austrian-Slovenian Mur/Mura River catchment
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INTRODUCTION

The project “MURmMap” aims to shed light on the spatial and temporal distribution
of elemental mass fractions, isotope ratios and nanoparticles in the Mur river by combining

multielement and isotope analysis to investigate influences on the river from LI N
(1) natural geochemical background of the catchment area including tributaries 3
(2) historical and recent anthropogenic sources and | : N 2%
(3) solid/liquid phase interaction of chemical elements. S Eg e D LF ] ST

In three campaigns in @ May 2022, Q August 2022 and @é&) February 2023
» water samples

» suspended particulate matter, and
> alluvial and stream sediment samples
are taken and processed to comprehensively characterize the Mur catchment area.

METHODOLOGY RESULTS

e Alkalinity determination :
:* Sr-separation
DGA resin

3 mL column

..
La

SAMPLING IN FIELD : SAMPLE PREP MEASUREMENT MuLTI-ELEMENT ANALYSIS o |
: | —
STREAM SEDIMENT : MULTI-ELEMENT ANALYSIS =) £ 2
E— e Drying at 40°C | c % .: S -
e o sy ICP-MS/MS = © O " o 3 S
. 2 %53 . s 8= T v 8 g
Q > 2 b '8 S o 2 C s = E c:0 o
. . L ~ J = D c D - £ E QL < 90 S = S o
: - * External calibration - E S5 SU N ©52p c == = O o c S50 £ o |Z 5 =
. - . -C'é, - 9 c o ﬂi .. = Do O = ﬂ L oo &0 O mo ©F g N b — S
« Drainage ; * Internal normalization (In) 2N 8§ 8 P&, cth 'g GE53 » Sesfl8 _Soc 3 QEESE L5 @33 .S % 3
* Packaging and wrappin E * MS/MS mode using N,O EC 20 30928 25 & oJgc 0 2E00 G5 gagwCH £ 998y S E QTP o L=C® o,
ging ppIng . o E QE‘”.EU Ow® 5 (D:n_d’ S ocsd).ﬂﬁq;x: _:ﬂ.ﬁfﬁ o= ) X S50 o Bio .E >th8m
£+ Sjeving to <63 pm tEE £ ES0e-45 0 so5%T £ dA¥<=oox+=8%x & ScsaoN ZBc £ 2T= o = ghegs =25
1 g IJ. —0Q O 49 m-chq-l . =5 = 4 - o (b . -l-lo QO = S = — D LE o L Q.NE Q-q,hd)h-— Q.= @
B} I ng/g mzwwml—gmmﬁsz “ »woOS N & oY dZ>DOdm= u 0o O W npno < =I>00 oo
— , —_— E o % sxb J g ~
o SuSPRIDED 5 -y e S ) 1"
ARTICULATE IVIATTER : 15 -
¥ =S = f , I @ T O
Filtration with nitrocellulose filter oo s HE | T @) =100
(0.22 um) (n=4) w0~ N T O
igesti | S L ————— -
 Digestions NexION 5000, PerkinElmer - 5 % x @ i
Y I _________________I@
H I e
5 - Il B . * 4
. Drying at 40°C | » IsOTOPE RATIO 20 - L © =10
=~ - I T TN
| | 5 ANALYSIS BY -: < —% =10
Acidification (HNO; subb.)topH <2 e Dj ' =
(HNO, Jtop i+ Digestions MC-ICP-MS - . 3 1 o
' o /I T TS T W == s
0.00
* Internal-external IIF O
0.4 um fitration correction with SSB using oo 8 I N T 40090909090 s O
WATER E. ACIdIflcatlon o NIST SRM 987 + Zr Spike 0.05 _ _ O *f=2
e Conductivity, pH, RDOand T w = 1% HNO; l 883 D= & %
a 0.00

om & == 0w
I |
; PrepFAST-MC ' | Nu Sapphire and Nu Plasma HR, _: -
: (Elemental Scientific) , Nu Instruments 2 0 km 100 km 200 km 300 km 400 km
= <
2-3&‘
'i ) 8.00 w(Gd) / ng/g 0.006
NANOPARTICLE ANALYSIS 13§ 6.00 -
- ™ Al A o
JE/P: - 0.004
* Pre-screening to identify particulate elements g 4.00 -
* Transport efficiencies were determined using a 50 nm Au & . 0.002
- .
NP standard (NanoComposix) \n 2.00 - P
e Calibration with ionic standards = T 6.00 -————— —————p—ptp—" 0.000
e Data analysis was carried using the software SPCal Agilent 8900, S ' .
Agilent Technologies (% 15.00 0.006
< w(Gd) / ng/g
= 10.00 - | - 0.004
DATA PROCESSING & EVALUATION c A \
O _ B
Vi x c 00 N[ 0002
* Full method validation i. x| g . - . f
) - o - | X |Unmeasure d | B~ — =
* External calibration (quantification) ™ : G 0.00 ' ' ' ' ' ' ' ' ] 0.000
e Use of CRM -2 BEE-EEEE 0 50 100 150 200 250 300 350 400 river km
¢ NRC SLRS_6 (Ebellng et aI'I 2022) .. Y || 2r | Nb . Tc| Ru| Rh| Pd .. In | Sn||Sb . I | Xe
e (Calculation of combined uncertainty budgets cs [l covs v [Tl (Wl re 05| ir |t [aul[Ho| [N EBI B 7o | A mn
according to Eurachem/GUM :F—ri;Avc‘.Lr-.Rf“Db“Sg“BhIFjI\n—t;D—suRg”Cn“Nh“FI“Mc‘?jT—s:O:g‘ Sr ISOTOPE RATIO ANALYSIS
* Normalization to PAAS (McLennan, 1989) La Ce Pr Nd Pm Sm Eu Gd Tb| Dy Ho Er Tm Yb Lu
 Statistics and GIS-based visualization ac| 7] 7 B e Pu am|cm Bk c| &S| Fm| Ma N0 | Lr 0.7120 ﬂ
—
0.7110 - @ o ¢ o
% Lt ¢ ¢ SRR AL L B IR AP SP I X X .
£,0.7100 - ¢; § ¢ 540 ¢
INTERPRETATION OUTLOOK Vo700 | °
00 0.7080 Error bars: U(k=2)
- COMPARISON OF SEASONS (2) () e SAMPLING of low water regime in winter ' | | | | | | | |
C g . . : 0 50 100 150 200 250 300 350 400 .
— Significant differences in water discharge ( @ February 2023) river km
— Significant dilution effect in high water
regime « Sampling and analyses of tributaries
— Dilution of mass fractions of e.g. Fe, As, Pb NANOPARTICLE ANALYSIS
likely reduced Ieachi-ng effect from solid * Collection of alluvial sediment and sequential
matier dueofess diacharee ieaching experiments with river bed sediment ® « ¢ TN T 44 DIEeee—
S W
- CO.”F”bl.Jt'O” of 40-90% of tOt?' Gd * |sotope ratio analysis of SPM and stream >~ . 2
— Clear Gd peaks in larger cities =J) - ;‘;O ©
. Speciation of Gd [ o_» NN 22 TEN S s
TS Srisotope ratios reflect the underlying o - zH TN s W™
geology of the catchment  Comprehensive data compilation of all data -4 =
. . . . 200 g —
. Nanoparticle pattern correlate with elementa with geological maps and nformaion abour _amorl WA 7 T
mass fractions along the river contaminated sites a €POSItS 0 km 100 km 200 km 300 km 400 km

Acknowledgements

This study is funded by the Austrian LLI F
Science Fund (FWF), I-5491 and the
Slovenian Research Agency (ARRS);
project number J1-3023. U. Moser /:’

kindly acknowledges ASAC for arrs
receiving a student travel grant. SLOVENIAN RESEARCH AGENCY

AS AC Chair of General and Analytical Chemistry | Franz Josef-StraBBe 18, 8700 Leoben, Austria

Der Wissenschaftsfonds.

AUSTRIAN SOCIETY OF ANALYTICAL CHEMISTRY



