
This is a repository copy of Direct analysis of metal ions in solutions with high salt 
concentrations by total reflection x-ray fluorescence.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/164794/

Version: Accepted Version

Article:

Regadío, M., Riaño, S., Binnemans, K. et al. (1 more author) (2017) Direct analysis of 
metal ions in solutions with high salt concentrations by total reflection x-ray fluorescence. 
Analytical Chemistry, 89 (8). pp. 4595-4603. ISSN 0003-2700 

https://doi.org/10.1021/acs.analchem.7b00097

This document is the Accepted Manuscript version of a Published Work that appeared in 
final form in Analytical Chemistry, copyright © American Chemical Society after peer 
review and technical editing by the publisher. To access the final edited and published 
work see https://doi.org/10.1021/acs.analchem.7b00097

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 

mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/


 

 

1 

 





 

 

2 

 



 





 

 

3 

 

ܥ ൌ  ೄ  ே  ௌೄேೄ  ௌ

Ci i CIS

Ni

SIS

NIS

Si

i

CNi CT

RR %

ܴܴ ሺΨሻ ൌ ಿ ൈ ͳͲͲ     

RSD %

ሺΨሻ ܦܴܵ  ൌ ۇۉ
ඨσ  ሺಿషಿഢതതതതതതሻమಿసభ ಿషభಿഢതതതതത ൈ ۊی  ͳͲͲ 

ேపതതതതܥ i

N

ൌ ܦܵ ቆටσ  ሺିഢതതതሻమಿసభ ேିଵ ቇ    

Xi i ܺపഥ
i N



 

 

4 

 

0 20 40 60 80 100 120 140
0

25

50

75

100

CaCl
2
 concentration (g L

-1
)

R
R

 (
%

)

Ŷ ȋ
 

0 20 40 60 80 100 120 140
0

25

50

75

100

R
R

 (
%

)

CaCl
2
 concentration (g L

-1
)

Ŷ  

ȋ
 



 

 

5 

 

0 20 40 60 80 100 120 140
10

1

10
2

10
3

10
4

10
5

10
6

Solid lines: counts of Nd

 CaCl
2
 concentration (g L

-1
)

C
o
u
n
ts

Dash lines: counts of Pr (OIS)

ȋ Ŷ



 

 

6 

 

0 20 40 60 80 100 120 140
0

25

50

75

100

a)

R
R

 (
%

)

CaCl
2
 concentration (g L

-1
)

0 20 40 60 80 100 120 140
0

25

50

75

100

R
R

 (
%

)

b)

 

 

NH
4
NO

3
 concentration (g L

-1
)

ȋ
Ŷ



 

 

7 

 

Cr Co Sr La Ce Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y

0

50

100

150

200

250

300a)
R

R
 (

%
)

d
ilu

ti
n
g
 u

lt
ra

p
u
re

  

Cr Co Sr La Ce Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y

0

50

100

150

200

250

300

R
R

 (
%

)

d
ilu

ti
n
g
 T

ri
to

n

b)

 

C

C C C /C

 

0 100 200 300 400
0

25

50

75

100

R
R

 (
%

)

d
ilu

ti
n
g
 e

th
a
n
o
l

Cyphos
®
 IL 101 concentration (g L

-1
)

 

a)



 

 

8 

 

0 100 200 300 400
0

25

50

75

100

b)
R

R
 (

%
) 

d
ilu

ti
n
g

T
ri
to

n
 i
n
 e

th
a
n
o
l

Cyphos
®
 IL 101 concentration (g L

-1
)

 
 

Ŷ ȋ  

0 100 200 300 400
10

1

10
2

10
3

10
4

10
5

10
6

C
o
u
n
ts

Cyphos
®
 IL 101 concentration (g L

-1
)

Solid line: counts of Nd

Dash line: counts of Pr (OIS)

 

ȋ Ŷ

0 50 100 150 200
0

25

50

75

100

a)
R

R
 (

%
)

Concentration (g L
-1
)

0 50 100 150 200
10

1

10
2

10
3

10
4

10
5

10
6

b)

N
 o

f 
c
o
u
n
ts

Concentration (g L
-1
)

https://owa.groupware.kuleuven.be/owa/redir.aspx?SURL=0j6t6vSYl5AVvkTa5DrkvENFK2sPkhTRnWx7PgUNGVcffPCilNzSCGgAdAB0AHAAOgAvAC8AdwB3AHcALgBzAGMAaQBlAG4AYwBlAGQAaQByAGUAYwB0AC4AYwBvAG0ALwBzAGMAaQBlAG4AYwBlAC8AYQByAHQAaQBjAGwAZQAvAHAAaQBpAC8AUwAwADEANgA5ADQAMwAzADIAMAA5ADAAMQA2ADEAMwA0AA..&URL=http%3a%2f%2fwww.sciencedirect.com%2fscience%2farticle%2fpii%2fS0169433209016134


 

 

9 

 

ȋ

Ŷ

 

mailto:Tom.Vanderhoogerstraete@%20kuleuven.be
http://www.eurare.eu/
http://www.erean.eu/
http://www.erean.eu/


 

 

 

 

10 



 

 

 

 

11 


