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<):(> CO, Acidic properties

CO, + H,0 — H,CO, = HCO, + H,0*

<):(> ion-pair a~-naphtholphthalein - tetraoctylammonium

TOA‘(N)- xH,0+ CO, « £ TOA "HCO; - (x—1)H,0HN)

i /

Deprotonated form Protonated form
o~-naphtholphthalein o~-naphtholphthalein
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[ Configuration 1 J [ Configuration 2 J

Elimination of cocktail 1
membrane

Opposite side
configuration

Simplification of the
system

Prevention degradation
of PtOEP in the
presence of TOAOH

Inner filter effect Membrane Cocktail 2
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Configuration 1 Configuration 2
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<):(> To determine the optimum distance between LEDs tips

‘):f Study of the response at different distances at pure N, and pure CO,

0.6 0.8 1
LED-LED distance, mm
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Instrument response to carbon dioxide J
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A : A at 0 (deprotonated form) t%: t in the absence of the indicator membrane

o A Configlration 1= ) et Gonfiguration 2

A A at any con ration
1
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R?=0.9901

y=0.4467x-0.021
R?=0.9857
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In order to linearise the Relative signal
response

t,00: tat 100 % CO, (to—to)/ (t=t) |— R
t,: tat 100% N, VS
t: tatany % CO,

1/[CO,]
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Calibration function J

Configuration 1 Configuration 2
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LOD J

Configuration 1 Configuration 2
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Limit of Detection |

Configuration 1 Configuration 2
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Limit of Quantification |
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[ Comparison between both configurations }

-

Configuration 1 18,175 5.962 0.0082

» Configuration 2 35,358 1.379 0.0066 2.67
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Dynamic response
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Precision of the system
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Precision of the system J

Inter-day
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3% Considerable influence on the sensitivity of CO, sensors

3% The slope decreases with increasing T
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Temperature influence 5-30°C

3¢ Model of T

3:(» AG<0, that means that the reactions are spontaneous

12

e AH = -142 KJ/mol
Al15°C AS =-208 J/mol-K
W20°C
& 25°C
®30°C

oo
1

Ag-A /A=Al
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This system could form the basis of versatile handheld
instrument for industrial applications

Two configurations studied, the most sensitive was selected

The sensing membranes were prepared on interchangeable
supports to give an extra degree of freedom

Complete analytical characterization with good results

24
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