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 GFAAS and ICP-OES  
Despite of the lower sensitivity 

Cheapest and can be effective  

Pre-concentration methods 

Silver-based Nanomaterials and the Environment 



45,0 mL  

samples 

90,0 µg L-1 

of Ag+ 

and purified  

Ag-NP  

(Ag-PVP 

Ag-Citrate) 

Adition   

100.0 µL Tanfloc SG 

Organic coagulant  

Manual  

Agitation 

30 s 

In situ extractor 

phase formation 

Centrifugation  

5 min 

5000 rpm  
 

TMAH 25% (w/v) 

Untill pH 6 

High contac area 

High recoveries 

Accelerates the clots 

sedimentation 

ICP-OES analysis of supernatant  

and digested extracts 

Parameters  
Ag+ analytical curve (n=3) in 1% HNO3  

Ag  

(328,0 nm) 

Linear coefficient   26.84 

Angular coefficient   16.99 

Linear correlation coefficient (r)  0.9998 

Linear range (µg L-1)  1.6 -100.0 

LOQ (µg L-1)  1.6 

LOD (µg L-1)  0.48 

 

Digestion of the extract    

(Add 5.00 mL 35% H2O2 / 

1 % HNO3 – 24h) 

 

(Thermo Scientific  ICAP 6000) 

 

 

[Supernatants] < instrumental LOQ 

Extraction efficiency (%)  

97± 2 Ag+ 

82 ± 4 Ag-Citrate 

84 ± 2 Ag-PVP 

EF 8.2-9.7 

Method LOQ  ~ 175-195 ng L-1 

*Total Silver content  

Coagulation as pre-concentration method (Removal Ag-NP in WWTP)1,2 
wastewater 

treatment plant 

(WWTP) 

Methods and Results 
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Conclusions and Perspectives 

Coagulation as sample preparation is a low cost, simple, easy, and accessible method for total 

silver content determination by spectrometry analysis 
 

Future trials using GFASS will be conducted to improve the sensibility and  the EFs  

Due to the possibility of direct analysis of slurry 

No need for the digestion step (witch dilute the extract) 

By GFAAS the expected EF > 450 and LOQ ~ 4 ng L-1 

**Distinguish Ag+ from silver-based nanomaterials in sample preparation is still a challenge** 
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