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Optical testing lab

4+ Absorbance/Transmittance (200-3300 nm) thin
layers, solutions (Shimadzu UV3600)

i+ Integration sphere for diffuse/specular
reflectance for powder /thin layer (200-2200 nm)
(Shimadzu UV3600)

+FTIR (ATR, Transmittance) Bruker Alfa Il

- Low temperature measurements of
photoluminescence and transmittance (77-800
K) (Linkam), photoluminescence (LED, Laser,
UV-Vis) 350-900 nm
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Changing of the imine-based ligand backbone
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Experimental setup of sensitivity measurement
by transmittance method
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Experimental setup of sensitivity measurement
by transmittance method
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Sensor testing by transmittance
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Peak intensity, a.u.
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Sensor testing by transmittance
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—— 520nm band
—— 450nm band
—— 470nm band

! | ! |
400 600 800
Time, s

1000 1200

Ligand mmd_27, preliminary sensor
testing to different ions. Kinetic of the

transmittance on 520nm, 450nm, 470nm

bands.

Target ions for mmd_27: Co?%*, Fe3*,
Ni2*
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Ligand mmd_22, preliminary sensor testing to
different ions. Kinetic of the transmittance on
470nm, 500nm, 600nm bands.

Target ions for mmd_22: €uFe*,
Ca*, NF.



rcan ifitelisity, a.u.

UNIVERSITY

Sensor testing by transmittance

OF LATVIA
Ccd** zn**

e

cu*

L

Pb2*Co*

—

L

Mn2*

— 500 nm band
—— 470 nm band
— 600 nm band

Ni2*

||

APPT Fed*

L“‘——-——;

—

‘\“

0 50

Time, s

100 150 200 250 300 350 400 450 500

Ligand mmd_22, preliminary sensor testing to
different ions. Kinetic of the transmittance on
470nm, 500nm, 600nm bands.

Target ions for mmd_22: €uFe*,
Ca*, NF.



Sensor testing by transmittance
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Sensor testing by photoluminescence
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Intensity, mA//cm?

Sensor testing by photoluminescence
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# Colorimetric reaction of L2 in ethanol with
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Salartype ligandsfonr optical-detection of
Cu*andFe*ions

14.02.2025



Newmetal dopedhWGQ, for catalyticcand sensc
applications
14.02.2025



HR-SEMimagesof pureand dopednh-WGQ, nanostructures-WaQ,
(a), -WQ,:Co (b), h-WQ,:Cr (c), h-WQ;:Mo (d) h-WQO,:Ni (e), h-WQO,: Ti (f)




Applications
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AElectrocatalysis

AGas resistive sensors (University of Messina, prof. Neri)
APhotocatalysis

AMore details in presentation 14.02.2025
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Pyridinium luminophores
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Optical properties
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Optical properties
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Modelling
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orHE A S, 1 ground state, S-singlet and T-triplet states
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ke Atransition 171 e mi s s i (SJnNitISc&'efficient K,
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Systemsdfor drugedelivery
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Polymer-drug formulation for
nanofiber fabrication: model drug
albendazole (ABD)



Electrospining formulatlon

125mg 25mg T =22.9C,H=10%,d=12cm,V = 16.6¢
mnannn >t KK®

125mg 12mg T=23C,H=10%,d=12cm,V =16.73 k
mannn >t kKK®

125mg 5mg T=22.9C,H=10%,d=12cm,V =11.1¢
mannn >t kKK®

Ethanol + HCI Electrospinning characteristics

98n 206K 125 mg 50mg T =223C,H=10%,d=12cm,V =17.0C
¢ 18.00 kV, 1006 { ,BAO>{ K K ®

125mg 75mg T =22.6C, H = 10%, distance = 12 cm, V
18.26kV81n >t K KD
125mg 100mg T =22.9C, H = 10%, distance = 12 cm, V:
kV,800> f kK K ®




SEM characterization

AAU/Cr 5/5 nm
deposited on fiber

AFiber diameter
540N110 nm,
Fiber length 20N\2
mkm

ANo significant
difference In fiber
properties on abd
concentration

x6.00k SE(M)

S4800 3.0kV 3.2mm x6.00k SE(M)
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_'WMMWWM ACrystalline phase
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XRD characterization

of pure ABD

—— ABD 100

'. M‘”‘m xo7s  AAmMorphous solid

: — 0% dispersion formed
| Mmoot e P 200 AStabilization of
MMM ASD at high drug

'_ l load
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29,°
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PVP 125 mg ABD 100 mg
—— PVP 125 mg ABD 75 mg FTIR
PVP 125 mg ABD 50 mg X

—— PVP 125 mg ABD 25 mg
—— Abd

—— PVP 125 mg ABD 0 mg AC=0 peak in ABD

APeak shift from 1714
to 1760 cm; Peak
shift from 1193 to
1156 cm-?

ANew peaks at 1082,
1428, 1608 cm-;

APVP-ABD interaction

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber, cm™
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to measure drug
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Al ow emission of
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AEnhancement of
emission by
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3D printed tablets

better control of release profile

F1 F2 F3 F4 F5 F6

personalized doses

p cross-section
(Shapr3D)

| Scaffold/carrier
|de(§:10as:l%s;)ction

- Drug
3D cross-section M@*
(Shapr3D) s N
L "
.
.

Polymer matrix

3D
(Shapr3D)




Customized filament making
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Filament extruder Twin screw extruder

For polymer/drug mixing

NS Y e ey
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Smart asphalt coating: lignin
modified bitumen with advance
antioxidative properties



Lignin

(\l.‘ I ATUIA

Hemicellulose Cellulose

Hardwood Softwood Herbaceous
18-25% 27 -33% 17-24%

AWood by product
APolyphenolic compound
AAnti-oxidative properties



BitumenFTIR
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— B?t 70-100 60%
T ésc S:t ;8:188 3832
— Bit 70-100 30%
’:'_;\ B?t 70-100 20%
@ — B!t 70-100 10% .
Py —Bit70-100 ABig changes
£ , ' ANew peaks
7 T
2 AENnhancement
I of other peaks
4000 3000 2000 - 1000

Wavenumber, cm™



Comparison of as prepared and aged samples:

photoluminescence
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1.0- 1.0+ } v
0.8 -
£) 5
S ©
> y > 0.6
% 0.5- J» 4 @
= V‘ £ 0.4
- — Bitumen 70/100 = |
1 — Bitumen 70/100 slign 10% w:‘, — Bitumen 70/100 aged
Bitumen 70/100 slign 40% 021 — Bitumen 70/100 slign 10% aged
' Bitumen 70/100 slign 40% aged
0.0 - . - . 0.0 - . - 1
400 600 800 400 600 800
|, nm |, nm

Bitumen was modified witlsulfolignin10 and 40%

Due to interaction with bitumen absorption in 5@D0 nm
Aging of bitumen redhifted PL (280 nm)

Higher lignin % better stability



Comparison of as prepared and aged samples:
FTIR
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2.0 1 2.0+
| —— Bitumen 70/100 | — Bitumen 70/100 40% slign

— —— Bitumen 70/100 aged —~ —— Bitumen 70/100 40% slign aged
< 154 S 1.5-
g . \C-G/ .
8 . c
2 S
3 1.0- £ 10
? 2 .
Fol ' ;g
<

0.5 M 0.5-

0.0 "’*// MK_,A_ 0.0 'xm‘d

4000 3000 ZdbO 1000 4000 3000 2000 1000
Wavenumber, cm* Wavelength, cm™

All samples showed increase®H mode at 3300 crh

Pure bitumen spectrum had intense peaks 17001grh600 crl and 1100 cnri as products of aging reaction
Peak shift 1430 and 1350 e

Redistribution of peak intensity sp3/sp2 peaks at 2900/285alcm

No drastic changes for Bitumdignin
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Dissemination and outreach
activities



Dissemination
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Official visit of President of

Latvia
R) Edgars Rinkvido a
AW 4 April 2024
Ay € X Institute of Atomic Physics an

\§ Spectroscopy, Riga, Latvia

Composite materials for
sensors (LU&NCU) were

demonstrated
Jo s W, 4 3D printing for plastic recyclin
< &Y NRT’ Sl I .. and prototype printing was
41 FIRN e, shown



Dissemination
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e | == & Visit of Schoolchildren
T ) 16 May2024

Institute of Atomic
Physics and
Spectroscopy, Riga,
Latvia

i

Demonstration of
optical sensor
measurements, 3D
printing for prototyping




Dissemination

UNIVERSITY

OF LATVIA

Researchersight 2024 Dissemination to general public:
27 September 2@4 Institute of Atomic Physics and Spectroscopy, Riga, Latvia
-Photochemicasensors duatmode of metal ions detection
-Photochemical sensor for detection of gases
- 4D printing and sensor prototyping
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- Dissemination

Metal oxide — Schiff base nanofibers as novel optical sensors for metal ion detection
in the aquatic environment

University of Stuttgar!
n
Mandalt, Magdalena Barwiclek, Tadeusz M. Muziol*, Roman Vitter®, Iyna T (S NG’e[rlr:?[CYNSL
: rgMNJzLiNa. -
f\':zub?c Guanidinate Indide fr
sure-Less Sodium Flux Sy

ey, University of Swigart
iy, RWTH Aachen Univers

of

87-100 T

h Conference on Inorganic
Chemistry

16-18 August 2024,
Munich,Germany
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Dissemination

Advanced materials and technology conference (AMT) 2C
e 26-30 August, 2024, Palanga, Lithuania

T
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| ~ Dissemination
(Nn0|novat|or2024, Rome-43 September 2024)
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