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Fig. S3 The schematic diagram of chromogenic reaction between Hg0 vapor reduced 

from Hg2+ solution in microdroplets produced by pneumatic nebulization (PN) and 

CuI particles covering on the copper wire surface. (GLS: gas-liquid separator)
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solution flow rate, 200 μL min-1)

Fig. S6 Temporal profiles of fluorescence signal of 10 μg L-1 Hg2+ (a) and MeHg+ (b) 

solution by FI-PN-CVAFS system. (Nebulizing Ar gas pressure, 0.1 MPa; sample 

solution flow rate, 200 μL min-1; solution pH, 11) 
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HCl, 5% (v/v); sample solution flow rate, 200 μL min-1; Ar gas flow rate, 300 mL 

min-1. FI-PN-CVAFS conditions: Nebulizing Ar gas pressure, 0.1 MPa (i.e. Ar gas 

flow rate, 300 mL min-1); sample solution flow rate, 200 μL min-1; solution pH, 11)
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Preparation of CuI particles on the copper wire. The preparation of CuI particles 

on the copper wire was similar to the literature 1. Iodine (s) was sublimed in a 

container with a water bath at 60 °C. Then the sublimed I2 (g) was introduced into the 

dielectric barrier discharge (DBD) reactor by the Ar carrier gas. The DBD discharge 

reactor consisted of a quartz tube (110 mm length, i.d. 10 mm, and o.d.12 mm) and a 

copper foil (40 mm length) wrapped on its outside surface as the outer electrode. 

Another straight copper wire (i.d. 2 mm) served as the inner electrode. A compact AC 

ozone generation power supply with a maximal power output of 65 W (Anhui Tianze 

Electronic Technology Co. Ltd., China) was connected to the electrodes to provide 

high voltage for generation of the DBD plasma. After 10 mins reaction with DBD 

plasma on, the white CuI particles were observed covering the copper wire surface. 

Microscopy imaging for microdroplet diameter analysis. Microdroplets imaging 

study was performed with a zoom-stereo microscope (ST-70, Beijing Changheng 

Rongchuang Technology Co., Ltd, China) equipped with 1X objective lens and 

WF10X/22 eyepiece. Aqueous solution containing 0.3% (m/v) methyl orange was 

sprayed on hydrophobic silane-treated glass slides at about 1.5 cm distance from the 

pneumatic nebulization spray source. The glass slide with microdroplets sprayed was 

mounted on the object stage equipped with a humidified chamber to prevent a rapid 

evaporation of sprayed microdroplets. Imaging was carried out within several seconds 

after spraying, before any significant evaporation occurred. The microdroplet 

diameter at different nebulizing gas pressure was calculated by the average droplets 

diameter in the image. 

Comparision of vapor generation efficiency. To calculate the vapor generation 

efficiency of Hg2+ in microdroplets produced by PN, a comparison of this FI-PN-

CVAFS system with the conventional FI-SnCl2/HCl-CVAFS system for Hg2+ 

determination with the sample Ar gas flow rate was investigated. As shown in Fig. S7, 

the vapor generation efficiency of Hg2+ from microdroplets was estimated to be about 

32.9% from SnCl2-HCl system. Although this efficiency was not very satisfactory, it 
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was still comparable with plasma induced vapor generation systems for Hg2+ without 

formic acid.2,3
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ig. S1 Typical temporal profile of Hg signal intensity in 10 μg L-1 Hg2+ standard 

solution before (a) and after (b) Ar gas purging determined by ICP-MS.
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Fig. S2 The blank peak signal of Hg0 in the microdroplets of milli-Q water (a), 4% 

(v/v) HCl solution (b), 1 mg L-1 NaCl solution (c) and 5 μg L-1 Au3+ solution (d) using 

FI-PN-CVAFS system with three injections. (Nebulizing Ar gas pressure, 0.2 MPa; 

sample solution flow rate, 200 μL min-1)
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Fig. S3 The schematic diagram of chromogenic reaction between Hg0 vapor reduced 

from Hg2+ solution in microdroplets produced by pneumatic nebulization (PN) and 

CuI particles covering on the copper wire surface. (GLS: gas-liquid separator)
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Fig. S4 EDS spectrum of the final products covered on the copper wire surface 

prepared by PN system (a) and SnCl2/HCl vapor generation system (b).
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Fig. S5 Microscope imaging of microdroplets containing 0.3% (m/v) methyl orange at 

different nebulizing gas pressure from 0.01 to 0.25 MPa in PN system (a-g). (Sample 

solution flow rate, 200 μL min-1) 
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Fig. S6 Temporal profiles of fluorescence signal of 10 μg L-1 Hg2+ (a) and MeHg+ (b) 

solution by FI-PN-CVAFS system. (Nebulizing Ar gas pressure, 0.1 MPa; sample 

solution flow rate, 200 μL min-1; solution pH, 11)
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Fig. S7 Comparison of FI-SnCl2/HCl-CVAFS system and FI-PN-CVAFS system for 

Hg2+ (10 μg L-1) determination. (FI-SnCl2/HCl-CVAFS conditions: SnCl2, 5% (m/v); 

HCl, 5% (v/v); sample solution flow rate, 200 μL min-1; Ar gas flow rate, 300 mL 

min-1. FI-PN-CVAFS conditions: Nebulizing Ar gas pressure, 0.1 MPa (i.e. Ar gas 

flow rate, 300 mL min-1); sample solution flow rate, 200 μL min-1; solution pH, 11)
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