
Spectrophotometric Measurement

Development of an in situ droplet microfluidic 
autonomous sensor for total alkalinity in sea water

Single-Point Measurement

Discrete, single-point total alkalinity (TA) 
titrations are performed in microfluidic droplets.
Seawater is combined with titrant (acid and a 
pH-sensitive, colour-changing dye) and measured 
spectrophotometrically.
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REDUCED 
WASTE

Droplet Generation in Sensor

Future Work

Degassing

Increasing Measurable Range

MA = Titrant Acid Molarity

Droplet sensor 
set up [1]

Roller design
with concave 
features that 
allow sample 
and titrant in a 
1:1 ratio 
through pump 
tubing Uniform ~1.4µL droplets are generated every 6 seconds.

Pump 
Function

This droplet sensor aims to improve on shortcomings of current continuous microfluidic 
alkalinity sensors

FASTER
MIXING

HIGH SAMPLE 
FREQUENCY

INCREASED 
RANGE

pH = 7.3
R = 550

pH = 3.4
R = ~1

R =
𝑎𝑏𝑠λ2
𝑎𝑏𝑠λ1

The R value 
is used, with 
dye-specific 
constants, to 
calculate 
TA. [2]

λ1 λ2

Sensor Trials

In situ trials in an 
estuary, to test the 
high frequency
and high 
measurement 
range capabilities 
of the sensor
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