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Jonske tecnosti— dizajnirani rastvaraci
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‘%Zeleha (odrziva) hemija je pojam koji se odnosi
kreiranje hemijskih proizvoda 1 procesa
eliminiSu upotrebu 1 proizvodnju Stetni

@ https://www.nature.com/articles/d41586-018-07183-6
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analiza 1
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*Anastas, P. T.; Warner, J. C. Green Chemistry: Theory and Practice,
Oxford University Press: New York, 1998.
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e Jonske tecnosti su organske solil koje su tecne na
temperaturama <100 °C.

« Nova klasa rastvaraca sa nemolekularnim/karakterom.

\ A) B) )_)t:. C) D) :
Imidazolium Pyrrolidinium Piperidinium Ammonium i katj onit
O . N “2 ) \"x \ /
SR o g N
E) F) Hj e _
| L
“’A% + - v I 4
- anjoni
P Hexaﬂunmphusphate Dicyanamide Tetrachloroaluminate Ammonium
Cl [«
ki@': lo ” 2] || F
NEC—I@—CEN A FyC—S—N—S—CF,
afrﬁu O™ % | I
o Cl, Br e °
- /o
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e Jonske tecnosti su organske soli koje su tecne na
temperaturama <100 °C.

« Nova klasa rastvaraca sa nemolekularnim/karakterom-
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30.11.

Istorija Jonskih Tec¢nosti

2018.

1. Generacija JT >

L+
Prva IL (1914): etilamonijum nitrat. Ho N,

~ 1940 N-alkilpiridinium hloroaluminati - elektroliti za
galvanizaciju aluminijuma.

~ 1980 JT sa dialkilimidazolijum hloroaluminata Rr—«/§\w_ﬁ2
katalizatori / rastvarac¢i za Friedel-Crafts reakciju. \__/
Glavni nedostaci: niska hemijska stabilnost, relativno visoka
toksic¢nost 1 osetljivost na viagu.

2. Generacija JT N- N’-dialkilimidazolitum

1992. godine - etil metilimidazolijum tetrafluoroborat

medijum za homogenu katalizu. CHa
Selektivna rastvorljivost, niska tacka topljenja, [‘T
visoka hemijska stabilnost, relativno nizZza toksic¢nost. N
Primene: proces separacije, elektrohemija (elektroliti), Lcm

katali1za, rastvaracdi.

BF,~

3. Generacija JT - biokompatibilni, netoksic¢ne 1L 2012.

razgradljiv

Anjon - prirodne kiseline (laktat 1 piruvat),
aminokiseline (taurat)i vitamini (niacin - B3 vitamin),
Primena u medicini, farmaciji, fitofarmaciji.

Katjon - holinijum, vazan mikronutrijent, potpuno [
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Osobine jonski te&nosti y
Sirok opseg tednog stanja > 200°C
Zanemarljiv napon pare \\ ~
v Toplotni kapacitet
Rastvorljivost organskih i fa

neorganskih jedinjenja
_ Termalna 1 elektrohemijska
R-NE N~y X a stabilnost

Visoka jonska konduktivnost

4 .

EjlekTpoxeMu]CcKku mnpos3op 2 - 4.5 V

>
Dizajn fizicko hemijskih
osobina

Teorijski broj JT je 1018
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Sinteza jonskih tecnosti

l-etil-3-alkil-imidazolijum bromid
H,C -
’ \/N/\://\N * HSC\/BI’ - S Br

N=\

W k\/NH - Br=H
na sinteza: atmosfera azota, u ledenom kupatll .
N &~

<

Mikrotalasno-stimulisana sintteza';;P““0 zraenje snage 25%80 °C, 7 min.
,upa

Precis¢avanje: ektrakcija etil-aceta ravanje i susenje na 70-°C pod snizenim pritiskom.
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Primena jonskih tecnosti
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Jonske teénosti kao rastvaraéi 1 ekstragensi

- - A-
« Dizajn JT N\ SN
J RN ¢ N-R, hidrofilni
’p* [PF, | [BF,] [CH,CO, ]
' 1,3-dialkil imidazolijum [NSO,CF,), ] [CF;S05] [CF,S0,]
et [BR,R,RR, ] [NO, 1, [C1]

deni bifazni
sistemi

oba konstituenta (polimer-so, ‘\\
pg]imer—polimer, JT-so, JT-
polimer) su pojedinacno rastvorna
u vodi

e meSanjem njrthovih vodenih

# rastvora, iznad odredene

L koncentracije dolazi do

\:f'razdvajanja dve faze -/

JT-faza

Co-faza

JT+H,0
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" Broj radova 1 citata o vodenim bifaznim sistemima na
jonskih teénosti j
i
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Uticaj strukture JT na fazne dijagrame
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Aleksandra Dimitrijevi¢, et al. , Improved single-step extraction performance
of aqueous biphasic systems using novel symmetric ionic liquids for the

-
‘ ’ A ’7/ e ._\N\,_-\}__Pl« . -.\J a.—'a /\NCP'/\\‘ 3,6
‘ :( decolorisation of toxic dye effluents. Submetted in J. Ind. Eng. Chem
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|
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8 -

Aleksandra Dimitrijevi¢, et al. , Improved single-step extraction performance

g’. ) of aqueous biphasic systems using novel symmetric ionic liquids for the

decolorisation of toxic dye effluents. Submetted in J. Ind. Eng. Chem
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il
o

25 I(:;P (O) 4 (%)5 10 15 20 25 30
Ternary phase diagrams of the studied{JT inKsPO,+ H,0}with
experimentally determined TLLs. LegqufA [bbim][DCA], v
[bbim][Br], e [eeim][DCA],» Aeeim][Br]
and ¢ -extraction point.

{‘ Aleksandra Dimitrijevié, et al., Improved single-step extraction performance

*’ of aqueous biphasic systems using novel symmetric ionic liquids for the
hrl decolorisation of toxic dye effluents. Submetted in J. Ind. Eng. Chem
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Ekstrakcija boja ~

~Ramazol briliant plava R
- logP,,=-3

L+ activated carbon

97

0’. [bbim][DCA] ~  [bbim][Br] [eeim][DCA] [eeim][Br]

o A ;\{

( | Aleksandra Dimitrijevié, et al., Improved single-step extraction performance of aqueous biphasic systems using nove_\l_f_,.»-’::’
symmetric ionic liquids for the decolorisation of toxic dye effluents. Submetted in J. Ind. Eng. Chem . 14/22
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Ekstrakcija metala

2500
(a)

e} o
o
HiC CHy OH
2000 4

-

JT + K;PO,

Zn(l1), cd(11), Pb(11) i Cu(ll)

N

o o (b)
2000 cd
/\/\./CH3 ]
|

Evs SCE/V

|
li
JT + K;PO,

Zn(1), Cd(l), Pb(11) i Cu(ll) / = = = = s

T
A &

Tatjana Trti¢-Petrovic, et al. New sample preparation method based on task-specific ionic liquids for extraction
and determination of copper in urine and wastewater, Anal. Bioanal. Chem. 410 (2018) 155-166.

Train the Facilitator Workshop, Yale-UNIDO Global Green Chemistry Initiative 15/22




30.11.2018.

Ekstrakcija pesticida

LogP,,.
Pesticidi CTpyKTypa logP
YR STeH [beim][Br] [omim][DCA] | [beim][DCA]
Imidacloprid QT —x 0.46 1.65 2.36 3.2
\ / Cl
C‘Hs y | cl
Acetamiprid N///“\Y“vg 1.55 1.79 2.54 3.7
N)\N
SImaZin HEC/\NH \NJ\NH/\CH3 228 181 2.85 41

NH (0]
Linuron C|/©:ac/”\o/°”3 3.12 1.88 3.07 4.5
Tebufenozid m 4.38 2.63 oo 4.38

]

IzraCunati % hidrofilnih povrSina imidakloprida i acetamiprida bez i u prisustvu JT

Imidakloprid 6.20 1.71 8.95
-

L Aleksandra Dimitrijevi¢, et al., Simultaneous extraction of pesticides of different polarity applying
aqueous biphasic systems based on ionic liquids, Journal of Molecular Liquids, 243 (2017) 646-653.
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Aqueous biphasic
system

W
[bbim][DCA]

Aleksandra Dimitrijevi¢, et al., Simultaneous extraction of pesticides of different polarity applying
aqueous biphasic systems based on ionic liquids, Journal of Molecular Liquids, 243 (2017) 646-65

Train the Facilitator Workshop, Yale-UNIDO Global Green Chemistry Initiative 18/22




Primena jonskih tecnosti
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Sinteza poroznih ugljenic¢nih materijala

Hidrotermalna sinteza

o NE—arE=C e T=200°C

E w;_,t .‘ T=_200°C 800°C
-~ _t=24h 1L7C :

. Surface compesitien / wt.%
c o/ N S\

' Carb-1L{81.4 149 3.2 05
ITC

HTCHl

Nikola Zdolsek et al., Electrocatalaliy of ionic liquid-derived porous carbon

materials for oxygen reduction reaction, ChemElectroChem, 5 (2018) 1037-1046.
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Ispitivanje materijala za reakciju redukcije O, /
Ciklicna voltametrija u 0.1 M NaOH, rastvor zasi¢en O, "

0.5

0.0 H

A — 5

Carb-IL

: T o
> e — Hic I
= = i
=
& 2.0
| - S

| T | T | | T | T
01 02 03 04 05 06 07 0& 09 10 11 12
) Evs. RHE/V

« | Cena1m?katode: pripremljene od Carb-IL 100 S, a od Pt/C 2700 $.

Nikola Zdolsek et al., Electrocatalytical é'ctivity of ionic liquid-derived porous carbon
materials for oxygen reduction reaction, ChemElectroChem, 5 (2018) 1037-1046.

$7

Train the Facilitator Workshop, Yale-UNIDO Global Green Chemistry Initiative 21/22



Sinteza karbonskih materijala dopiranih Co i N

CoCl, 6H,0 +

|
"’TV\OH] clrh —> [C,h]z[C

Elektrohemija
Eonset,RHE Jk,@o,zv/rnA cm? ¢
/V

Co/N-Cyp, 0.85 5.4

Co/N-C, 0.91 13.4 - -
Fe/N-C,,, 0.76 3

Fe/N-C,, 0.77 43

Ze nasu
e preneti i
1jJje hemicarima

,,Zelena hemija predstavlja stubove koj
~0drzivu buduénost. Najvazniji zadata
< aditi vrednosti 1 nacela zelene hen
“buduénosti.* .
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