
Quim. Nova, Vol. 48, No. 2, 2025 

 

*e-mail: vdressler@gmail.com 

 

  

EXPLORING INTERNAL STANDARDS AND MATRIX MATCHING FOR 

LANTHANIDES DETERMINATION IN TEA BY LA-ICP-MS 

 

Ana Caroline Vedovato Rubina, Vinicius Machado Nevesa, Ana Barbosa Vianaa,  , 

Taynara Bonfim Riquieria, Dirce Pozebonb and Valderi Luiz Dresslera,*,  
aDepartamento de Química, Universidade Federal de Santa Maria, Campus de Camobi, 97105-900 Santa 

Maria – RS, Brasil 
bInstituto de Química, Universidade Federal do Rio Grande do Sul, 91500-970 Porto Alegre – RS, Brasil 
 

Received: 06/10/2024; accepted: 09/30/2024; published online: 11/22/2024 

S
u
p
p

le
m

e
n
ta

ry
 M

a
te

ri
a
l 

https://orcid.org/0000-0002-9165-3175
https://orcid.org/0000-0002-1201-005X


Table 1S. Calibration curves of Lns obtained by LA-ICP-MS using standards prepared with filter paper, 

cellulose or powdered leaves spiked with Lns and IS. The concentration range of calibration curves was 0.5 to 

5 μg g–1 

Analyte IS 
Filter paper Cellulose Leaves 

y = ax + b R2 y = ax + b R2 y = ax + b R2 

Ce 

Au y = 8.37x + 1.20 0.991 y = 37.6x – 4.68 0.991 y = 9.19x + 1.22 0.990 

C y = 4.56x + 0.34 0.999 y = 36.3x + 0.90 0.999 y = 2.83x + 0.34 0.997 

In y = 2.61x + 0.22 0.994 y = 2.66x + 0.49 0.996 y = 4.55x + 0.19 0.992 

Rh y = 8.11x – 0.09 0.998 y = 4.92x – 0.09 0.997 y = 4.63x + 0.09 0.989 

Tl y = 2.73x + 0.09 0.999 y = 5.39x + 1.19 0.993 y = 4.72x + 0.04 0.985 

La 

Au y = 9.38x + 1.33 0.992 y = 11.9x + 4.91 0.988 y = 11.5x + 0.28 0.998 

C y = 5.61x + 0.48 0.993 y = 5.19x – 0.22 0.994 y = 2.92x + 0.29 0.992 

In y = 3.40x – 0.11 0.997 y = 2.93x + 0.47 0.997 y = 5.39x + 0.24 0.997 

Rh y = 9.10x – 0.11 0.999 y = 5.26x + 0.05 0.998 y = 5.53x + 0.37 0.999 

Tl y = 3.02x + 0.12 0.998 y = 5.40x + 0.94 0.996 y = 4.81x + 0.04 0.988 

Nd 

Au y = 3.85x + 0.57 0.991 y = 3.62x + 0.23 0.999 y = 4.01x + 0.35 0.995 

C y = 2.26x + 0.09 0.996 y = 3.49x – 0.43 0.990 y = 1.29x + 0.09 0.991 

In y = 1.39x – 0.04 0.997 y = 1.15x + 0.22 0.995 y = 2.18x + 0.19 0.993 

Rh y = 3.74x – 0.03 0.998 y = 2.19x + 0.01 0.999 y = 2.13x + 0.27 0.998 

Tl y = 1.27x + 0.04 0.999 y = 2.63x + 0.02 0.996 y = 1.79x + 0.28 0.969 

Pr 

Au y = 7.32x – 0.08 0.985 y = 35.1x – 3.61 0.990 y = 8.21x + 0.90 0.991 

C y = 0.73x – 0.18 0.998 y = 21.6x + 1.90 0.998 y = 0.80x + 0.23 0.994 

In y = 0.86x – 0.13 0.998 y = 0.76x + 0.36 0.996 y = 1.70x + 0.15 0.996 

Rh y = 1.91x – 0.08 0.997 y = 1.40x – 0.11 0.993 y = 1.36x + 0.10 0.986 

Tl y = 2.31x – 0.35 0.999 y = 5.15x + 0.19 0.998 y = 4.31x + 0.07 0.988 

Sm 

Au y = 2.09x – 0.05 0.985 y = 3.41x + 0.30 0.986 y = 3.12x - 0.21 0.987 

C y = 0.19x – 0.09 0.987 y = 0.25x – 0.15 0.990 y = 0.27x + 0.14 0.990 

In y = 0.24x – 0.03 0.999 y = 0.32x – 0.14 0.992 y = 0.57x + 0.18 0.997 

Rh y = 0.55x – 0.03 0.997 y = 0.27x – 0.05 0.988 y = 0.26x - 0.14 0.985 

Tl y = 0.65x – 0.09 0.999 y = 1.12x + 0.10 0.987 y = 1.06x - 0.04 0.987 

Eu 

Au y = 4.20x – 0.07 0.986 y = 12.3x + 1.70 0.999 y = 4.11x + 0.45 0.998 

C y = 0.30x – 0.06 0.994 y = 1.86x – 0.41 0.994 y = 0.52x + 0.07 0.990 

In y = 0.49x – 0.06 0.998 y = 0.61x + 0.202 0.993 y = 0.93x - 0.12 0.995 

Rh y = 1.10x – 0.05 0.997 y = 2.109x + 0.11 0.995 y = 2.20x + 0.23 0.998 

Tl y = 1.31x – 0.16 0.999 y = 2.51x – 0.12 0.996 y = 1.72x + 0.15 0.978 

Gd 

Au y = 1.78x – 0.02 0.986 y = 8.32x + 0.56 0.993 y = 2.31x – 0.21 0.995 

C y = 0.17x – 0.08 0.986 y = 0.86x – 0.10 0.990 NC NC 

In y = 0.20x – 0.02 0.999 NC NC y = 4.55x + 0.19 0.992 

Rh y = 0.46x – 0.02 0.998 y = 0.31x – 0.06 0.990 y = 0.26x - 0.08 0.983 

Tl y = 0.55x – 0.07 0.999 y = 0.80x – 0.07 0.987 y = 0.76x - 0.03 0.980 

 



 

Table 1S. Calibration curves of Lns obtained by LA-ICP-MS using standards prepared with filter paper, 

cellulose or powdered leaves spiked with Lns and IS. The concentration range of calibration curves was 0.5 to 

5 μg g–1 (cont.) 

Analyte IS 
Filter paper Cellulose Leaves 

y = ax + b R2 y = ax + b R2 y = ax + b R2 

Dy 

Au y = 2.28x – 0.06 0.986 y = 11.0x – 0.14 0.980 y = 3.42x – 0.17 0.996 

C y = 0.22x – 0.10 0.985 y = 1.33x – 0.12 0.990 NC NC 

In y = 0.26x – 0.03 0.999 y = 0.21x – 0.14 0.995 y = 0.51x + 0.20 0.996 

Rh y = 0.59x – 0.03 0.998 y = 0.43x – 0.02 0.992 NC NC 

Tl y = 0.71x – 0.09 0.999 y = 1.30x – 0.14 0.990 y = 1.12x - 0.05 0.982 

Tb 

Au y = 7.68x – 0.07 0.986 y = 35.4x + 3.21 0.999 y = 10.2x + 0.25 0.998 

C y = 0.55x – 0.12 0.995 y = 4.08x – 0.38 0.997 y = 0.35x – 0.06 0.989 

In y = 0.89x – 0.11 0.999 y = 1.13x – 0.10 0.995 y = 2.15x + 0.11 0.996 

Rh y = 2.01x – 0.08 0.998 y = 2.05x – 0.02 0.990 y = 1.95x + 0.16 0.998 

Tl y = 2.40x – 0.31 0.999 y = 4.21x + 0.04 0.996 y = 4.15x – 0.08 0.980 

Ho 

Au y = 7.31x – 0.98 0.998 y = 28.2x – 3.40 0.998 y = 9.10x + 1.01 0.990 

C y = 0.54x – 0.12 0.994 y = 4.19x – 0.80 0.999 y = 0.35x – 0.04 0.997 

In y = 0.87x – 0.11 0.999 y = 3.95x – 0.16 0.990 y = 1.63x – 0.09 0.995 

Rh y = 1.96x – 0.08 0.998 y = 1.02x – 0.04 0.990 y = 0.99x – 0.05 0.990 

Tl y = 2.34x – 0.31 0.999 y = 5.30x + 0.18 0.998 y = 4.63x + 0.07 0.995 

Er 

Au y = 2.50x – 0.04 0.985 y = 11.3x + 2.30 0.987 y = 2.90x + 0.18 0.998 

C y = 0.24x – 0.11 0.986 y = 2.19x + 0.10 0.994 NC NC 

In y = 0.29x – 0.04 0.998 y = 0.28x – 0.07 0.990 y = 0.56x – 0.05 0.997 

Rh y = 0.66x – 0.03 0.997 NC NC NC NC 

Tl y = 0.78x – 0.11 0.999 y = 1.51x – 0.06 0.990 y = 1.40x – 0.04 0.986 

Tm 

Au y = 7.59x – 0.13 0.986 y = 36.2x + 2.23 0.999 y = 6.01x + 0.45 0.998 

C y = 0.72x – 0.34 0.986 y = 5.63x + 0.90 0.998 y = 0.63x + 0.08 0.990 

In y = 0.88x – 0.10 0.999 y = 1.14x – 0.12 0.990 y = 1.18x – 0.19 0.990 

Rh y = 1.99x – 0.09 0.998 y = 1.05x – 0.04 0.991 y = 1.10x – 0.07 0.992 

Tl y = 2.36x – 0.29 0.999 y = 5.63x + 0.04 0.996 y = 4.78x – 0.28 0.979 

Yb 

Au y = 2.44x – 0.03 0.986 y = 10.1x – 1.03 0.996 y = 2.69x + 0.22 0.995 

C y = 0.23x – 0.11 0.986 y = 1.24x + 0.20 0.990 NC NC 

In y = 0.28x – 0.04 0.998 y = 0.26x + 0.04 0.990 y = 0.23x – 0.05 0.990 

Rh y = 0.64x – 0.03 0.998 NC NC NC NC 

Tl y = 0.76x – 0.10 0.999 y = 1.63x – 0.19 0.990 y = 1.52x – 0.04 0.988 

Lu 

Au y = 7.29x – 0.18 0.986 y = 36.5x – 1.91 0.998 y = 11.0x + 0.18 0.998 

C y = 0.69x – 0.33 0.985 y = 5.09x – 0.35 0.996 y = 0.45x + 0.06 0.995 

In y = 0.85x – 0.11 0.998 y = 1.03x – 0.07 0.997 y = 1.60x – 0.04 0.998 

Rh y = 1.91x – 0.10 0.997 y = 0.75x – 0.05 0.998 y = 0.78x + 0.07 0.990 

Tl y = 2.28x – 0.32 0.999 y = 5.43x + 0.90 0.998 y = 4.87x + 0.06 0.998 

R2: coefficient of determination; NC: no calibration. 


