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Experimental Setup

01

= y Optical Chopper . “robe laser.
ative anal i ased on Lock-in Amplifier controller  ©ic20 Controller 0 o Operation Wavelength ~ 632.8
‘ 5 - - N nm
g 5 v -j] ‘_ 5 M| Power ~ 0.5 mW
scanrigger | ||| pemodutated signal o >’ Beam Diameter (1/e?) ~
PC.  0.46mm
Madulation Frequency Linear Polarization
Excitation laser:
-w._l L Transmission cell Wavenumber range: 1730-
A Sower o illiancs ! o SRy HeNe Al ' . PEA. 1565 cm'1
2% S e ' : 2 Bt LAY CW mode modulated b
eatrnen TS . - . - S . b g% .- o2 N Differential mage mociligten by a
DU = Y ) S € : UoLo i AU M5 L BC Bsz ™ Signal Chopper at a low modulation
Tu;::le B oc U\::[>— frequencies figq to
TEC maxamise the PT signal
O ) Control b2
mMa 1
= | \mwsn o8
>
.,.I:,‘ D1 .':Qs D1
)
—_— - <) —D2
’ 5 1S d d DY Specitic la\ 0 or \ J BS1 . T>: O quadrature
e s thu po| = to monito qua i 0 sat y c BC FC - 0.4 point
i D2
: : Refractive Index Change Phase Shift °3 :
Direct vs. Indirect Spectroscopy . S
-1 2n
02 An = (S2)AT Ap=5F-L-an
0
DIRECT INDIRECT
Intensity (Ab ‘i Temperature and refractive L] Photothermal Interferometry highly sensitive phase sensitive detection technique;
n eLnS| z( t;orp kloln) ) index (Photothermal = n — permits to achieve better absolute sensitivity
vigitamper:Begh:s law: Spectroscopy (PTS)): because a Ionger |nter‘act|0n Iength between the beams is provided;
I & -.s = Active locking-scheme - a piezo electric actuator is directly glued on a mirrorin one
A=L-c-¢ —log( ) AT=Pp+ ——— M arm of the interferometer to compensate optical-pathlength differences between
fnoaA-cp-p the two armsviaa PID servo-controlled loop;
L. Optmal pathlength . Temperature Stabilization - allows to reduce thermal drifts and fluctuations;
'; Om'ca' powan . with dry air - allows to remove water vapor contribution as a main source
A. of noise;
fmod |
¢
I... Wavelength
. Results
— Caffeine in energy drink Caffeine in coffee Caffeine in black tea

Sample preparation & Reference
Analysis

Six standards ([0.1;0.5;1;1.5;2;2.5]
mg/mL of caffeine in CHCl;) were
measured using GC with a flame

ionisation detector. The isolated peak sl s2 sl s2 Method sl s2
spses were Integrabd and used 25 A Method \fo/ml)  (mg/mL Method g /mL] me/mL] [mg/mL] [mg/mL]
reference value for calibration and Ge 0.6291  0.3290 L PRI i £l Dbl 22
validation. The eluted samples were PTS 0.56858 0.3283 PTS 2.0379  1.4397 PTS 06682 1.2795
measured both via the developed PTS

and an FTIR spectrometer for —_ " . s g

qualitative comparison of the obtained Limit of Detection (LOD) and Limit of Quantification (LOQ) - FTIR vs PTS spectrometer

IR spectra.

Method S ] LOD [mg/mL] LOQ [mg/mL]
FTIR (Vertex) 0.3017 [AU./ mg/ mL] 0.0027 [A.U..mg/ mL] 0.027 0.089
PTS 0.7165 [V/ mg/ mL] 0.0064 [V-mg/ mL] 0.027 0.089

C-18 SPE columns were set up in a
manifold and conditioned by passing CHCI,
(6 mL) and H,0 (6 mL). The aqueous
samples (coffee, tea and energy drink, 4
mL and 8 mL samples) were loaded onto
the sorbent material. After passing
through the columns with a flow of 0.2 -
0.5 mL min’%, the sorbent was rinsed with
H,0 (1 mL) and dried with a stream of
nitrogen. Subsequently, the analyte was
eluted with CHCI; (4 mL).

Conclusions
06

Photothermal Spectroscopy (PTS) allows for fast, sensitive analysis of liquid samples

The generated signal in PTS scales direct proportional with the excitation laser power

Mid-IR PTS allows for direct reagent-free analysis through the measurement of rotational-
vibrational transitions in the target analytes

Quantitative determination of caffeine in coffee/tea/soft drinks has been demonstrated

Mid-IR PTS allows additionally to retrieve qualitative information. Absorption peaks' positions and
band-shape are in very good agreement with records from high-end FTIR spectrometers
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