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Tab.1 The standard solutions in experiments

Ca(ng/g) Mg (ng/g) Sr (ng/g) Mg/Ca (mmol/mol) Sr/Ca (mmol/mol)

0 0 0 - —
1 8.19 9.91 22.66 1.99 1.27
2 10.24 12.38 28.32 1.99 1.27
3 12.01 14.52 33.22 1.99 1.27
4 14.28 17.27 39.5 1.99 1.27
5 16.41 19.84 45.39 1.99 1.27
6 20.39 24.65 56.39 1.99 1.27
7 30.65 37.06 84.77 1.99 1.27
8 40.91 49.46 113.15 1.99 1.27
9 61.58 74.45 170.32 1.99 1.27
10 102.01 123.34 282.14 1.99 1.27
11 123.32 149.1 341.07 1.99 1.27
12 15.88 9.61 25.75 1 0.74
13 15.84 11.95 28.98 1.24 0.84
14 15.91 14.37 35.09 1.49 1.01
15 15.9 16.81 40.38 1.74 1.16
16 15.97 24.11 57.97 2.49 1.66
17 15.98 38.39 86.6 3.96 2.48
18 15.97 49.28 115.93 5.09 3.32
19 15.98 73.2 174 7.55 4.98
20 15.93 121.5 288.76 12.58 8.29
21 15.94 144.95 346.83 14.99 9.95
22 7.89 19.15 46.07 4 2.67
23 9.94 19.24 46.41 3.19 2.14
24 11.9 19.25 46.3 2.67 1.78
25 13.77 19.05 46.28 2.28 1.54
26 19.83 19.19 46.69 1.6 1.08
27 30.63 19.26 46.37 1.04 0.69
28 40.82 19.28 46.66 0.78 0.52
29 60.61 19.22 46.42 0.52 0.35
30 100.77 19.16 46.68 0.31 0.21
31 121.13 19.28 46.51 0.26 0.18
33 16.20 19.39 45.04 1.97 1.27
52 0 0 0 - —
54 28.44 54.52 71.21 3.16 1.15
55 43.11 83.17 107.88 3.18 1.14
56 94.86 181.95 238.92 3.16 1.15
57 29.64 0 0 0 0
58 28.44 24.71 40.98 1.43 0.66
59 28.61 54.23 72.69 3.13 1.16
60 28.66 93.83 109.14 54 1.74
61 28.45 191.64 299.44 11.11 4.81
62 28 56.55 73.46 3.33 1.2
63 15.56 30.93 40.04 3.28 1.18
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Tab. 2 Range of experimental parameters in ICP-OES Optimization

(NP)(MPa) (PS)(r/min) (RF) (W) (VH) (mm)
0.16 8 1 000 9
0.18 12 1050 11
0.20 16 1100 13
0.22 20 1150 15
0.24 24 1200 17
— — 1250 19
— — 1 300 —
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Fig. 1 Isosurfaces of IBR and INT relative to varying NP, PS, RF and VH
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The isosurfaces of INT is indicated by the red surfaces, The higher the INT, the darker the red color is. The isosurfaces of IBR are indicated by
the blue surfaces. The higher the IBR, the darker the blue color is
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Tab. 3 Normalized sensitivity ratios of element pairs

SD(1c) RSD(1c)
Mg27950/Ca3158 1.06 0.98 0.99 0.02 1.70
Mg27950/Ca3179 1.07 0.97 0.99 0.02 1.98
Mg27950/Ca3706 1.07 0.97 0.99 0.02 1.98
Mg27950/Ca3736 1.05 0.98 1.00 0.01 1.30
Mg27950/Cad226 1.06 0.97 0.99 0.02 1.88
Mg27950/Cad454 1.05 0.97 0.99 0.02 1.82
Mg27951/Ca3158 1.04 0.99 1.00 0.01 1.11
Mg27951/Ca3179 1.05 0.97 0.99 0.01 1.38
Mg27951/Ca3706 1.05 0.98 0.99 0.01 1.37
Mg27951/Ca3736 1.03 0.99 1.00 0.01 0.95
Mg27951/Cad226 1.04 0.96 0.99 0.01 1.37
Mg27951/Cad454 1.03 0.96 0.99 0.01 1.35
Mg2802/Ca3158 1.06 0.96 0.99 0.02 1.88
Mg2802/Ca3179 1.06 0.96 0.98 0.02 2.18
Mg2802/Ca3706 1.06 0.96 0.98 0.02 2.18
Mg2802/Ca3736 1.05 0.98 0.99 0.01 1.44
Mg2802/Ca4226 1.05 0.95 0.98 0.02 2.08
Mg2802/Cad454 1.05 0.95 0.98 0.02 2.04
Mg2852/Ca3158 1.07 0.98 1.01 0.02 2.22
Mg2852/Ca3179 1.08 0.98 1.01 0.02 2.32
Mg2852/Ca3706 1.08 0.97 1.01 0.02 2.38
Mg2852/Ca3736 1.06 0.99 1.01 0.02 1.97
Mg2852/Ca4226 1.07 0.98 1.00 0.02 2.13
Mg2852/Cad454 1.06 0.97 1.00 0.02 2.09
Sr4077/Ca3158 1.02 0.94 0.97 0.03 2.99
Sr4077/Ca3179 1.03 0.93 0.96 0.03 3.14
Sr4077/Ca3706 1.03 0.93 0.96 0.03 3.19
Sr4077/Ca3736 1.01 0.95 0.97 0.02 2.47
Sr4077/Ca4226 1.02 0.93 0.96 0.03 2.89
Sr4077/Cad454 1.01 0.93 0.96 0.03 2.81
Sr4215/Ca3158 1.04 0.93 0.97 0.03 3.55
Sr4215/Ca3179 1.05 0.93 0.96 0.04 3.73
Sr4215/Ca3706 1.05 0.93 0.96 0.04 3.77
Sr4215/Ca3736 1.03 0.94 0.97 0.03 2.99
Sr4215/Ca4226 1.04 0.93 0.96 0.03 3.49
Sr4215/Cad454 1.03 0.93 0.96 0.03 3.40
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Abstract: To optimize Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES) for elemental
analysis of micro-mass biogenic carbonate, 1050 groups of instrument parameters, 32 standard solutions with dif-
ferent constituents, 36 analyte pairs and two instrument calibration methods were tested on a Thermo-Fisher iCAP
6300 Radial ICP-OES. The data were analyzed by means of conventional statistics and Scilab. The optimized in-
strument conditions of Thermo-fisher iCAP 6300 Radial ICP-OES for analysis of Mg/Ca and Sr/Ca ratios in mi-
cro-mass biogenic carbonate were enlisted as the follows: glass concentric nebulizer, 0.1 ml/min; coolant gas, de-
fault 12 L/min; nebulizer gas pressure, 0.24 MPa; peristaltic pump speed, 16 rpm; radio frequency generator power,
1000 w; view height, 15 mm; analyte lines, Ca 373.690 nm, Mg 279.553 nm {121}, Sr 407.771 nm; instrument
calibration method, conventional intensity-concentration method.
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