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Results
1. Effects of pH on Cu-tartrate particle size (Figure 3):

i. Significant effect of Cu on particle size with smaller particle size 

distribution in samples with Cu than in samples without Cu.

ii. Smaller particle diameters and particle size distributions at lower pH.

→ Complex formation between Cu and tartaric acid is dependent on pH.

→ Decrease in pH  = decrease in particle size. 

→ This may impact the ability of Cu to interact with other wine compounds 

during the formation of VSCs. 

2. Effects of H2S on Cu-tartrate particle size (Figure 4):

i. Particle size and mean particle diameter decreased in the following order: 

MW with 0.5 µg/L H2S > blank MW > MW with 0.5 mg/L Cu > MW with 

H2S and Cu (1:10) > MW with 0.5 µg/L H2S and 0.5 mg/L Cu > MW with

H2S and Cu (1:1). 

ii.The Cu -tartrate complex concentration increased with H2S addition: 

• At equimolar concentrations of H2S and Cu  = smallest particle size, 

→ this suggests strong and uniform binding of H2S and Cu that may 

prevent Cu from further interacting with other compounds to produce 

larger particles. 

• With increased ratio of Cu to H2S = increased particle size 

→ this suggests that the unbound Cu was available to interact with other 

compounds, in this case tartaric acid, to form larger particles. 
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Introduction and aims
• The mechanisms through which copper (Cu, present as either Cu+ or 

Cu) binds to wine compounds to form complexes is dependent on 

many variables, with pH, oxygen concentration, the type of ligands 

and the ratio of the ligands to Cu being some of the important factors 

(Clark et al. 2015). 

• The type of Cu-complexes formed will affect the ability of Cu to be 

involved in volatile sulfur compound (VSC) formation reactions. 

• This study aimed to investigate the interaction between wine pH, Cu, 

and wine compounds, such as tartaric acid and hydrogen sulfide 

(H2S), to gain insight into the possible effects of Cu-tartrate particle 

size on VSC formation.

Methods
Model wine (MW) samples were prepared to study:

1) Effects of pH on Cu-tartrate particle size (Figure 1)

2) Effects of H2S on Cu-tartrate particle size (Figure 2)
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Conclusions 
• Wine pH, as well as the presence of sulfur nucleophiles such as H2S, affects 

the particle size and particle concentration of Cu-tartrate complexes (Bekker et 

al. 2016). 

• The difference in particle size and concentration of Cu-tartrate complexes 

suggests that the types of Cu-tartrate complexes produced at varying pH 

levels may affect the binding sites of Cu that are available to either catalyse 

the formation of VSCs such as H2S, or quench the produced thiols to form CuS 

complexes.

Figure 3. Particle size distributions of model wine samples: (a) without and (b) with added 

Cu at three pH levels. 

Figure 4. Particle size distributions from nanoparticle tracking analysis of model 

wine samples with varying ratios of H2S to Cu. 

Figure 1. Experimental setup for model wine study 

investigating effects of pH on Cu-tartrate particle size 

Figure 2. Experimental setup for model wine study 

investigating effects of H2S on Cu-tartrate particle size 


