BORESKOV INSTITUTE
OF CATALYSIS

S

Effect of Cu(l) additive on sorption by imidazole
based ionic liquids studied by in situ ATR-FTIR

spectroscopy
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lonic liquids
lonic liquids (ILs) are a special type of functional materials with @

unique physical and chemical properties.
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IL is a liquid completely consisting of ions. As a rule, ILs are P o ® A
A
assumed as the molten salts with a melting point below 100 °C. ~———
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Reversible chemical complexation

The weak chemical interaction is reversed
by displacement by another species,

by temperature swings, and/or

by pressure swings
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Fig. 1 - Dewar-Chatt model of n-bond complexation



Olefin/Paraffin Separation




The aim of investigation

To study the effect of Cu(l)
additives on the ethylene sorption
capacity of [C.MIM][X] (X=ClI, Br, I)

ILs by in situ ATR-FTIR
spectroscopy.
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1-hexyl-3-methyl-imidazolium halides [C.MIM][X]
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Attenuated total reflection (ATR) mode

ZnSe _6um C,H, (9 °C 50 atm)
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ATR-FTIR spectra of [C;MIM][Br] IL
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Absorbance

ATR-FTIR spectra of [C;MIM][CI] IL with CuCI
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ATR-FTIR spectra of [C;MIM][Br] IL
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The comparison of IL capacity

= [C6MIM][Br] 178%

m [C6MIM][Br] + CuBr (2-1 mol) 141% 145%
= [C6MIM][Br] + CuBr (1-1 mol) 1317
100% 98% 102%
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Conclusions

Cu(l) salts do not lead to an increase in the amount of sorbed
ethylene during IL sorption.

Spectroscopically, the formation of a m-complex between absorbed
ethylene and Cu (I) cannot be detected.

For modified ILs, a decrease in the interaction between the cationic
and anionic fragments is observed.
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Absorbance

UV-Visible Spectroscopy
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dey N,,c0s0(3sin%0 — 2n5, + ny,, sin? 0)

)

M o2m(1 - n2)[(1 +n2,) sin2 8 —nZ,] (sin26 —n2,) /2

d., - effective sample depth

Ay - wavelength in an optically dense medium
n
Ny, - 2
21 /n1

n; - refractive index



