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About me 

• Speaker:  Prof. Anita Grozdanov,  
     Faculty of Techonology and Metallurgy,     
     University Ss Cyril and Methodius in Skopje 
 
• Expertise Area: Polymer Nanocomposites  
     and Nanosensors 
 
• Why CS ?  
• CS  research task contribute  to  the  improvement 

of my skills   for  Design  and Development of    
Nanosensors based on Polymer Nanocomposites 

     To  make  wider  the  network  of 
     coworkers. 
Role on CS:   Coordinator of the  
 Macedonian  research team 

 
 



Origin 
• State of the art  at initial stage  

 
 
 
 
 

 
 
 

• Needs identification! 
-   Low cost sensor 
- 3 S  nanosensor  
-  (Senstivity, Stability, Selectivity)  

 
 



Objectives Good   sensors  needs: 
“3 S  nanosensor  (Senstivity, Stability, Selectivity) “ 

 
 
 
 
 
 
 

Using the synergy effect  of  conductive polymer matrix 
– Polyaniline  and conductive  filler –CNT  & G, 
resistivity and  sensitivity  should be    

    increased and  improved. 
   



Technical contribution • Plan implementation 

•                                               

 

 

 



Technical contribution • Plan implementation 
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http://graphene.mk 



Technical contribution • Plan implementation 

 

 



Sample: 
3wt%  
MWCNT/PANI 

  
T=20,3oC 
 

  R [MΩ]     

  1 min 2  min  4 min 5 min 8,5 min 
stabilized 

pH = 8,49 8,49 9,53 10,32 10,380 10,386 

pH = 8,37 8,28 9,32 10,49 10,494 10,494 

pH = 8,20 10,42 10,56 10,59 10,677 10,676 

pH = 8,19 10,60 10,67 10,73 10,79 10,80 

pH = 8,09 10,65 10,71 10,83 10,85 10,88 

pH = 7,96 10,67 10,93 10,96 10,970 10,97 

Table 3.   Validation  test  of  SPE-MWCNT nanosensors in 
simulated   sea  water  (changing pH ; controlling pH and R) 



Electrical conductivity after treatment of the 
SPE-G and SPE-MWCNT  nanosensors  at   pH 
range : 7,4 to 9,0  (~ pH of the sea water) 

RESULTS 



Stability  of  SPE-MWCNT nanosensors in 

sea  water  at  pH =8,4 (Lucrino, It)  

Achieved results vs Initial 



RESULTS Achieved results vs Initial 



Achieved 
RESULTS 

Testing  (Conductivity  measurements)  of    SPE-Nano 
fiber  3% MWCNT/PMMA  nanosensors in Lucrino-sea  
water  (changing pH ; controlling pH and R)  

(2016 June ; pH testing in Sea-Lucrino water)  

(+  0,1N  NaOH) 



ORISTANO  LAGUNA  TESTING 
For  SPE   of   3% G/PANI  Nanocomposite      



Technical description 

Testing in FNOB, 25.01.2017 
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SPE : 3% CNT  PANI 
 
pH  =  7,5  to  8,0  

T = 24 oC  

T ~   9  oC  

pH = 7,7 to 8,1 



Results 

Highlights  of  developed  technology and  TRL  
  New nanocomposite based pH and pCO2 sensor   
  Detection based on resistivity changes  
  Remarkable  smaller  dimensions 
 Overpassed  mechanical fragility  
  Cost effective   
  Easy  operation  
  Fast recovery  (15 min) of  the  SPE nanocomposite sensor 
  Utilises an a electronic  measuring  that combine  several   
       measurement  functions in one   
 
• TRL : 5 

 
 



Status M40 
Description of technical 

activities 

Promotion of COMMON SENSE   

 

Presentations in  

1.  Nano & Material  Conferences  

 

2. Trinity Hall, Cambridge , 

     15 December 2015 

 

3.  DG Research and Innovation  Officers 

     E.C.-  Mr. Kostas Gilos, Head of Unit  

     Ms. - Tania Friederichs, Policy Officer 

 

       



EXPLOITATION 



1st .   Public  Dissemination Event 

Guests:  Min of EDU&SCI, 
SMEs, Rectorate, IPR-Low Office,  
Colleagues, Technical faculties  
14 Decembar 2016 

2nd .   Public  Dissemination Event 
    With  SME,  Companies  and  ENV-Ministry      
         in February, 2017 



EXPLOITATION 
 

FURTHER   WORK  



Thank you for your Attention 

Prof.  Anita  Grozdanov  
anita@tmf.ukim.edu.mk 

anita.grozdanov@yahoo.com 

www.commonsense project.eu 


