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● Syringe, HPLC, and other pumps used in sample delivery can 

case instability in flow

● Electroosmotic pumps have no moving parts, potentially

providing a constant flow

● The problem: Extreme pH changes corrode electrodes, 

delaminate platinum coatings, and cause fluctuations in data
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● TRIS and HEPES, Good’s buffers, were both 

selected for water-like  pH range and low 

conductivity

● Sodium borate (borax) has been used by other 

researchers to stabilize pH

● Borax is the winner!

● Upsides:

○ Extremely stable flow 

rate

○ Cost efficient

○ Easy to set up

● Downsides:

○ Low flow rate

○ Slight drift over time

● Future plans

○ Stack 3 pumps to

increase pressure to

300 psi

○ Try different molarities

○ Make plastic chamber 

larger than 5 mL

○ Find voltage-to-flow 

rate ratio

Left side:

● All tests done at 24V and 5mM

● Borax decreased flow rate but 

provided the most even flow 

● +/-3 flow rate margin of error
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Right side:

● Comparison of EO pump to HPLC 

and syringe proved even flow rate

● Tested est. max voltage and flow 

rate 

● 150 V caused uneven flow

● Flow rate of 60 ul/min proved to be 

stable

● Was not able to pump reservoir 

chamber that is commonly used for 

delivering sample

With Bubbles Without Bubbles

● Two-liquid system prevents air bubbles from meddling with flow rate
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