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Figure S1. Homemade PTFE vessels developed to fit in the digester block used in the 
present study. Sizes (mm): Vessel (A): height: 130; external diameter: 29; internal 
diameter: 22; Top cover (B, top view, and C, bottom view): height: 23.6; external 
diameter (C): 38.8; internal diameter: 29.6 (B).
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Table S1. Microwave oven-heating program for medium (MWMP) and high (MWHP) 
pressure vessels.

Time (min) Temperature (oC)
Step Power (W)

MWMP MWHP MWMP MWHP

1 1800 45 15 Ramp up to 190 °C Ramp up to 230oC

2 1800 30 15 Hold at 190°C Hold at 230oC

3 0 40 40 Cooling Cooling
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Table S2. Spiking recoveries in Aquatic Plant BCR 670 and Fish Tissue IPEN 001 using 
different heating processes for digestion. Results of recoveries are expressed as mean ± 
standard deviation, in percentage.

Aquatic Plant (BCR-670) Fish Tissue (IPEN 001)
Eleme

nt MWHP MWMP DB WB MWHP MWMP DB WB

As 109.7±0.
01

99.6±1.
9

99.3±2.
1

106.1±2
.1

103.9±3.
5

111.7±3.
9

106.9±4
.1

101.4±8
.2

Cd 94.8±0.2
2

98.2±1.
9

100.0±1
.2

96.9±2.
1 95.9±1.0 100.2±1.

4
103.3±1

.1
102.4±4

.2

Cu 89.3±0.1
4

91.6±2.
4

91.5±1.
6

85.6±3.
0 92.3±1.1 96.8±9.4 96.9±0.

5
95.6±4.

6

Fe 96.3±0.9 89.1±0.
4

78.9±1.
9

73.6±1.
0

105.5±0.
6 96.7±1.3 87.5±0.

4
94.5±2.

2

Hg 100.1±1.
3

107.4±3
.2

51.7±10
.7

19.6±8.
5

109.0±7.
4 94.2±4.8 107.4±8

.8
91.7±4.

6

Mg 97.9±0.9 91.3±0.
7

87.4±2.
6

87.4±1.
3

114.7±4.
5

103.7±9.
9

93.9±5.
4

103.6±6
.6

Mn 98.2±1.6 90.5±0.
2

87.8±1.
4

89.2±0.
8

104.6±1.
0

101.8±6
4.6

92.9±2.
3

98.8±2.
0

Ni 99.6±0.1
4

100.5±2
.5

98.0±2.
2

98.1±2.
5

100.1±3.
4

100.5±8.
2

94.1±5.
4

102.8±2
.1

Pb 96.7±3.7
1

94.1±0.
0

93.0±1.
1

93.6±1.
9

103.3±0.
5

101.7±1.
0

98.8±0.
9

100.4±1
.1

Se 102,3±1,
6

97.4±0.
7

93.7±2.
4

106.3±1
.4

100.1±3.
4

100.5±8.
2

94.1±5.
4

100.8±2
.1

Zn 96.8±3.9
1

88.9±0.
3

86.4±2.
2

86.2±1.
3

105.2±1
0.0

105.4±1
3.0

94.3±9.
3

103.9±9
.7
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Table S3. Spiking recoveries of rare earth elements in Aquatic Plant BCR 670 and Fish 
Tissue IPEN 001 using different heating processes for digestion. Results of recoveries are 
expressed as mean ± standard deviation, in percentage.

Aquatic Plant (BCR 670) Fish Tissue (IPEN 001)Element MWHP MWMP DB WB MWHP MWMP DB WB
La 93.0±3.8 84.8±0.8 79.1±1.1 73.2±0.9 105.8±1.0 101.9±1.9 98.0±0.9 99.0±3.3
Ce 89.6±2.1 80.4±0.7 74.9±1.7 68.0±0.8 105.7±1.1 100.6±1.6 102.0±1.2 99.7±3.0
Sm 97.1±4.3 95.2±0.9 90.9±2.1 91.4±1.5 107.0±1.0 104.2±1.5 97.9±0.8 104.0±2.4
Eu 97.1±3.0 97.6±0.3 92.8±1.3 93.4±1.6 105.5±0.5 105.8±1.6 101.4±0.7 103.2±1.6
Gd 96.6±2.5 95.5±0.7 92.0±3.3 89.4±0.6 106.6±1.1 104.2±1.7 95.4±1.4 102.1±2.8
Tb 99.2±3.0 98.5±0.2 94.5±1.6 94.5±1.6 108.7±1.1 105.7±1.4 98.0±0.9 98.3±1.7
Dy 97.3±1.7 97.5±0.8 92.9±2.1 91.0±1.3 108.2±0.7 101.0±2.0 100.9±1.4 101.3±2.7
Er 99.2±3.8 98.6±0.5 94.4±2.3 94.0±1.5 108.6±0.5 106.9±1.1 99.8±0.4 104.5±2.0
Ho 99.0±3.6 99.0±0.6 94.9±2.0 95.0±1.5 108.5±0.7 105.3±1.1 98.9±0.9 104.3±1.9
Nd 91.7±2.6 86.7±0.6 81.2±2.0 78.7±3.3 105.4±1.4 105.8±1.8 99.0±1.0 101.1±2.5
Pr 93.7±3.0 92.6±1.0 86.9±1.7 85.2±1.5 106.3±1.7 104.3±1.6 98.8±1.0 100.5±1.8
Tm 98.5±3.1 99.3±0.3 95.4±3.0 95.2±2.0 107.0±1.1 106.0±1.1 99.1±0.4 104.2±2.1
Yb 96.6±3.7 97.6±0.9 93.3±2.2 91.6±1.4 105.6±0.8 104.8±1.2 98.0±0.7 102.1±1.4
Th 99.5±2.1 93.3±3.5 44.0±4.3 54.0±9.2 101.4±0.5 105.8±19.4 107.5±1.9 104.8±0.8
U 102.2±3.2 102.5±1.1 102.3±0.9 97.0±1.0 105.3±2.4 97.2±1.3 104.5±1.6 104.0±0.8


