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Introduction

Samples ionisation in the absence of high voltage has been observed 

when interfacing SFC to an ESI source, with some compounds showing 

increased sensitivity with the source high voltage turned off. In this 

study an attempt is made to probe this ionisation phenomenon and

quantify the improved sensitivity by studying a series of test 

compounds. Regardless of the source of this ionisation process, the 

increased sensitivity in the absence of high voltage can help in lowering 

the limit of detection for such compounds. 
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• ESI compared to APCI

• Charged residue model2?

• Thermospray?

• HPLC vs SFC?

• Sonic spray ionisation3,4?

• Pressure changed

• Modifier % changed

• Nebulisation gas

Experimental Approach

Figure 2: Structures of test compounds.

Experimental Setup

The ESI data showed

• Improved  ionisation in  absence of 

high voltage 

• Ionisation suppressed with addition 

of ammonium acetate 

• Formic acid does not enhance 

ionisation

• APCI data comparable with ESI 

data
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Results and Discussion
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Effect of Pressure and Modifier

• Mixture  of terfenadine, 

oxybutynin and erythromycin 

analysed at varying pressure 

and modifier percentage

• Pressure 100 bar and modifier 

30% MeOH Optimum 

conditions for maximum 

sensitivity in presence or 

absence of high voltage 

Figure 4: Plots showing pressure and modifier effects. 

Increased sensitivity in the 

absence of high voltage helps in 

increasing the limit of detection 

of certain compounds
Figure 6: Base peak ion chromatogram of 

oxybutynin showing increased sensitivity in the 

absence of high voltage.
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Acetonitrile, Methanol Modifier

Increased ionisation with MeOH  

modifier compared to MeCN

Indicating the ionisation efficiency 

dependent on the volatility of the 

solvent5.

Figure 5: Plot of comparison of 

methanol and acetonitrile modifiers 

with high voltage turned on and off.
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Conclusions 

� Compounds ionise in the absence of high voltage –

∴ not electrospray

� Addition of ammonium acetate does not aid ionisation –

∴ not thermospray

� Turning off the electrospray high voltage can improve LOD –

e.g. oxybutynin, reserpine data

� Suggests ions are formed in solution or during the supersonic jet 

expansion of carbon dioxide

� Acetonitrile as makeup or as modifier does not assist in ionisation    

unlike MeOH –∴supporting CRM?

� If sensitivity is an issue consider turning off the ESI high voltage
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