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Figure S1. The effects of the sample flow rate on the recoveries of Co2+, Ni2+ and 
Cd2+ preconcentrated on the TpDvPa-S-SH micro-column. Sample volume: 5 mL; 
sample pH: 6; eluent: 0.5 mol L-1 HNO3, 0.2 mL; Co2+ and Cd2+: 0.01 μg L-1; Ni2+: 

0.05 μg L-1. 
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Figure S2. The effects of the eluent rate on the recoveries of Co2+, Ni2+ and Cd2+ 
preconcentrated on the TpDvPa-S-SH micro-column. Sample volume: 5 mL; sample 

pH: 6; eluent: 0.5 mol L-1 HNO3, 0.2 mL; Co2+ and Cd2+: 0.01 μg L-1; Ni2+: 0.05 μg L-

1. 
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Figure S3. The effects of the filled amount of TpDvPa-S-SH on the recoveries of Co2+, 
Ni2+ and Cd2+ preconcentrated on the TpDvPa-S-SH micro-column. Sample volume: 
5 mL; sample pH: 6; eluent: 0.5 mol L-1 HNO3, 0.2 mL; Co2+ and Cd2+: 0.01 μg L-1; 

Ni2+: 0.05 μg L-1. 
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R2 = 0.9999

Y = 3631.1 x + 557.0 
R2 = 0.9990

Figure S4. The detected signals of Co2+, Ni2+ and Cd2+ measured by ICP-MS directly.
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Table S1. The operation parameters of ICP-MS.

ICP-MS

Nebulizer MicroMIST

RF power 1500 W

Sampling depth 10 mm

Sample uptake speed 1.5 ml min-1

Sample stabilization time 20 s

Spray chamber temperature 2 ℃

Plasma gas flow rate 15 L min-1

Auxiliary gas flow rate 1 L min-1

Nebulizer gas flow rate 1 L min-1

Dilution gas flow rate 1 L min

Carrier gas flow rate 0.8 L min-1

Analytical masses 59Co, 60Ni, 111Cd


