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Table T1: 

Synthetic standard set of G1 was prepared by considering dissolution of 50 mg of Gd2Zr2O7 
sample in 100 mL solution. 

Synthetic standard set of G2 was prepared by considering dissolution of 100 mg of Gd2Zr2O7 
sample in 100 mL solution. 

Synthetic standard set of G3 was prepared by considering dissolution of 200 mg of Gd2Zr2O7 
sample in 100 mL solution. 

Element Synthetic standard set 
G1 (mg L-1) 

Synthetic standard set 
G2 (mg L-1) 

Synthetic standard set 
G3 (mg L-1) 

G1A G1B G1C G2A G2B G2C G3A G3B G3C 

Gdmatrix 258 258 258 516 516 516 1032 1032 1032 

Zrmatrix 150 150 150 300 300 300 600 600 600 

La 0.25 1.0 2.5 1.0 2.5 0.25 2.5 0.25 1.0 

Ce 1.0 2.5 0.25 2.5 0.25 1.0 0.25 1.0 2.5 

Pr 2.5 0.25 1.0 0.25 1.0 2.5 1.0 2.5 0.25 

Nd 1.0 2.5 0.25 2.5 0.25 1.0 0.25 1.0 2.5 

Sm 2.5 0.25 1.0 0.25 1.0 2.5 1.0 2.5 0.25 

Eu 0.25 1.0 2.5 1.0 2.5 0.25 2.5 0.25 1.0 

Tb 2.5 0.25 1.0 0.25 1.0 2.5 1.0 2.5 0.25 

Dy 0.25 1.0 2.5 1.0 2.5 0.25 2.5 0.25 1.0 

Ho 1.0 2.5 0.25 2.5 0.25 1.0 0.25 1.0 2.5 

Er 0.25 1.0 2.5 1.0 2.5 0.25 2.5 0.25 1.0 

Tm 1.0 2.5 0.25 2.5 0.25 1.0 0.25 1.0 2.5 

Yb 2.5 0.25 1.0 0.25 1.0 2.5 1.0 2.5 0.25 

Lu 0.25 1.0 2.5 1.0 2.5 0.25 2.5 0.25 1.0 

 



S4 

 

Table T2: 

Element Emission line (nm) Interference from Gd 
emission line (nm) 

Interference from Zr 
emission line (nm) 

La 412.323 Not present 412.338 

Ce 418.66 Not present 418.669 

Pr 417.939 Not present 417.981 

Nd 401.225 Not present 401.225 

Sm 388.529 Not present 388.542 

Eu 381.967 Not present 381.984 

Tb 332.44 Not present Not present 

Dy 353.17 Not present Not present 

Ho 345.6 Not present 345.591 

Er 337.271 Not present Not present 

Tm 313.125 313.081 313.111 

Yb 328.937 328.915 Not present 

Lu 261.542 Not present 261.559 

 

 

 

 

 

 

 

 

 



S5 

 

 T
ab

le
 T

3:
 

E
le

m
en

ts
 

G
1 

(m
g 

L
-1

) 
G

2 
(m

g 
L

-1
) 

G
3 

(m
g 

L
-1

) 

G
1A

 
G

1B
 

G
1C

 
G

2A
 

G
2B

 
G

2C
 

G
3A

 
G

3B
 

G
3C

 

La
 

0.
24

5±
0.

00
5 

(9
8)

 
0.

98
±0

.0
1 

(9
8)

 
2.

40
±0

.0
4 

(9
6)

 
1.

00
±0

.0
2 

(1
00

) 
2.

44
±0

.0
3 

(9
8)

 
0.

24
8±

0.
00

4 
(9

9)
 

2.
38

±0
.0

5 
(9

5)
 

0.
23

5±
0.

00
6 

(9
4)

 
0.

93
±0

.0
2 

(9
3)

 

C
e 

0.
99

±0
.0

1 
(9

9)
 

2.
42

±0
.0

5 
(9

7)
 

0.
25

2±
0.

00
5 

(1
01

) 
2.

45
±0

.0
4 

(9
8)

 
0.

25
1±

0.
00

5 
(1

00
) 

0.
96

±0
.0

2 
(9

6)
 

0.
21

3±
0.

00
3 

(8
5)

 
0.

92
±0

.0
2 

(8
8)

 
2.

20
±0

.0
6 

(8
8)

 

Pr
 

2.
45

±0
.0

4 
(9

8)
 

0.
24

2±
0.

00
4 

(9
7)

 
0.

95
±0

.0
2 

(9
5)

 
0.

24
5±

0.
04

 
(9

8)
 

0.
98

±0
.0

2 
(9

8)
 

2.
40

±0
.0

5 
(9

6)
 

0.
86

±0
.0

4 
(8

6)
 

2.
23

±0
.0

6 
(8

9)
 

0.
21

1±
0.

00
6 

(8
4)

 

N
d 

0.
96

±0
.0

2 
(9

6)
 

2.
39

±0
.0

4 
(9

6)
 

0.
24

4±
0.

00
4 

(9
8)

 
2.

40
±0

.0
4 

(9
6)

 
0.

24
8±

0.
00

3 
(9

9)
 

0.
97

±0
.0

2 
(9

7)
 

0.
21

3±
0.

00
6 

(8
5)

 
0.

87
±0

.0
3 

(8
7)

 
2.

23
±0

.0
7 

(8
9)

 

Sm
 

2.
44

±0
.0

4 
(9

8)
 

0.
23

8±
0.

00
3 

(9
5)

 
0.

96
±0

.0
1 

(9
6)

 
0.

23
9±

0.
00

4 
(9

6)
 

0.
97

±0
.0

2 
(9

7)
 

2.
46

±0
.0

5 
(9

8)
 

0.
87

±0
.0

3 
(8

7)
 

2.
20

±0
.0

5 
(8

8)
 

0.
21

2±
0.

00
6 

(8
5)

 

E
u 

0.
25

0±
0.

00
4 

(1
00

) 
0.

97
±0

.0
2 

(9
7)

 
2.

52
±0

.0
5 

(1
01

) 
0.

96
±0

.0
2 

(9
6)

 
2.

49
±0

.0
5 

(1
00

) 
0.

24
5±

0.
00

4 
(9

8)
 

2.
30

±0
.0

6 
(9

2)
 

0.
22

5±
0.

00
6 

(9
0)

 
0.

90
±0

.0
3 

(9
0)

 

T
b 

2.
41

±0
.0

4 
(9

6)
 

0.
24

5±
0.

00
5 

(9
8)

 
0.

95
±0

.0
1 

(9
5)

 
0.

24
3±

0.
00

2 
(9

7)
 

0.
98

±0
.0

1 
(1

00
) 

2.
44

±0
.0

4 
(9

8)
 

0.
84

±0
.0

2 
(8

4)
 

2.
04

±0
.0

6 
(8

2)
 

0.
21

0±
0.

00
6 

(8
4)

 

D
y 

0.
24

8±
0.

00
3 

(9
9)

 
1.

02
±0

.0
2 

(1
02

) 
2.

46
±0

.0
4 

(9
8)

 
0.

95
±0

.0
1 

(9
5)

 
2.

40
±0

.0
4 

(9
6)

 
0.

24
2±

0.
00

3 
(9

7)
 

2.
30

±0
.0

5 
(9

2)
 

0.
22

0±
0.

00
5 

(8
8)

 
0.

90
±0

.0
3 

(9
0)

 

H
o 

0.
99

±0
.0

1 
(9

9)
 

2.
48

±0
.0

3 
(9

9)
 

0.
25

4±
0.

00
3 

(1
02

) 
2.

40
±0

.0
3 

(9
6)

 
0.

23
9±

0.
00

4 
(9

6)
 

0.
98

±0
.0

1 
(9

8)
 

0.
20

2±
0.

00
7 

(8
1)

 
0.

85
±0

.0
4 

(8
5)

 
2.

16
±0

.0
6 

(8
6)

 

Er
 

0.
24

8±
0.

00
4 

(9
9)

 
0.

97
±0

.0
2 

(9
7)

 
2.

50
±0

.0
5 

(1
00

) 
0.

96
±0

.0
1 

(9
6)

 
2.

46
±0

.0
4 

(9
8)

 
0.

24
7±

0.
00

3 
(9

9)
 

2.
43

±0
.0

5 
(9

7)
 

0.
22

6±
0.

00
5 

(9
0)

 
0.

91
±0

.0
3 

(9
1)

 

T
m

 
1.

01
±0

.0
2 

(1
01

) 
2.

49
±0

.0
4 

(1
00

) 
0.

24
9±

0.
00

5 
(1

00
) 

2.
52

±0
.0

5 
(1

01
) 

0.
24

9±
0.

00
4 

(1
00

) 
0.

98
±0

.0
1 

(9
8)

 
0.

24
0±

0.
00

5 
(9

6)
 

0.
95

±0
.0

2 
(9

5)
 

2.
43

±0
.0

5 
(9

7)
 

Y
b 

2.
47

±0
.0

4 
(9

9)
 

0.
25

0±
0.

00
3 

(1
00

) 
1.

00
±0

.0
1 

(1
00

) 
0.

25
0±

0.
00

3 
(1

00
) 

0.
99

±0
.0

2 
(9

9)
 

2.
45

±0
.0

4 
(9

8)
 

0.
88

±0
.0

3 
(8

8)
 

2.
31

±0
.0

5 
(9

2)
 

0.
22

1±
0.

00
5 

(8
8)

 

L
u 

0.
24

8±
0.

00
4 

(9
9)

 
0.

99
±0

.0
1 

(9
9)

 
2.

53
±0

.0
5 

(1
01

) 
0.

99
±0

.0
1 

(9
9)

 
2.

48
±0

.0
4 

(9
9)

 
0.

25
0±

0.
00

5 
(1

00
) 

2.
42

±0
.0

06
 

(9
7)

 
0.

24
0±

0.
00

4 
(9

6)
 

0.
95

±0
.0

2 
(9

5)
 

N
ot

e:
 T

he
 p

er
ce

nt
ag

e 
re

co
ve

ri
es

 a
re

 g
iv

en
 in

 p
ar

en
th

es
is

. 



S6 

 

Table T4: 

Element Emission line (nm) Interference from nearby 
Gd emission line(s) (nm) 

Ce 418.66 418.425 

Pr 417.939 417.356 

Nd 401.225 401.38 

Sm 388.529 388.184 

Tb 332.44 332.044 and 332.934 

Ho 345.6 345.038, 345.23, 345.414 and 
345.49 
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Fig. S1(a) 

 

Fig. S1(b) 

 

Fig. S1(c) 

 

Fig. S1(d) 

 

Fig. S1(e) 

 

Fig. S1(f) 
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Fig. S1(g) 

 

Fig. S1(h) 

 

Fig. S1(i) 

 

Fig. S1(j) 

 

Fig. S1(k) 

 

Fig. S1(l) 
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Fig. S1(m) 
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Fig. S2 
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Fig. S3 
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Fig. S4(a) 
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Fig. S4(b) 
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Fig. S4(c) 
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Fig. S4(d) 
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Fig. S4(e) 
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Fig. S4(f) 
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Fig. S4(g) 
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Fig. S4(h) 
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Fig. S4(i) 
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Fig. S4(j) 

 

 

 

 

 

 

 

 

 



S22 

 

 

Fig. S4(k) 
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Fig. S4(l) 
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Fig. S4(m) 
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Fig. S5(a) 
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Fig. S5(b) 
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Fig. S5(c) 
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Fig. S5(d) 
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Fig. S5(e) 
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Fig. S5(f) 
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Fig. S5(g) 
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Fig. S5(h) 
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Fig. S5(i) 
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Fig. S5(j) 
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Fig. S5(k) 
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Fig. S5(l) 
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Fig. S5(m) 


