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Emim[Tf2N] UV-Vis Data
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« Renewable energy has many challenges * To calculate Kamlet-Taft Values Hydrogen Bonding or Dipolarity / Polarizibility may
* Solar — Only during daylight hours * Dilute dye in 1onic liquids - actually determine the swelling effects of ionic liquids.
e Wind — Only when the wind blows ’ Rei.chardt.’s Dye (30) 07 However, more data 1s needed. One could try wetting the
* Electric Cars — Batteries can be dangerous * 4-nitroaniline 06 polymer membranes with Hmim[Br] or Hmim([Cl] to

* N, N-diethyl-4-nitroaniline
250 uM / L
Run UV-Vis scan to find maximum absorbance

determine 1f either  or * have an greater correlation.
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« Storage is a necessity - Batteries need to be safer
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Lastly, this research can be used to model real-world
challenges, and strategies to solve them. In an effort to
Calculate Ey' — normalized polarity based on max prepare students for college and / or career, Tom Adams
Calculate Kamlet-Tatt Values of a, 3, and ©* will present these results to his high school students.

Li-ion battery _ et * o— Hydrogen Bond Donor — Acidity ——4-Nitroaniline Students will follow this curriculum unit outline.
& A= * B — Hydrogen Bond Acceptor — Basicity

* Lithium Ion Batteries
* Dendrite growth can cause shorts / fires
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Absorbance

—Reichardt's Dye
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N,N-Diethyl-4-Nitroaniline

* Organic solvents are flammable
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,zf 5 R (] oo E S 5'Y : LT o Poly (ACI'yliC ACid) — PAA * Reflection - Engineering Design - Literacy Task
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TGy e _ : . Subtle differences in Kamlet-Taft values (published): 2|, Enty Evenc? “Lithium Dattry Voutube Videos
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iy Do -\ | ol \;l\/\ lonic Liquid Abbreviation  Alph BetaPI* *  Entry Event 3 - Youtube - Electrolyte Dough
] : - 4 /o ‘e - _ — _ - * Scaffolding 1 - Al / Cu Electrolyte Battery Design
- - . e A A ~ 1-Hexyl-3-methylimidazolium bis(trifluoromethanesu [C6C1Im|[NTT2]{ 0.65 0.26 By97 e Reflection - Engineering Design- Literacy Task
oo 2 o = N colecir i wr B n _ a - ; : : . 4 e Make Electrolyte Dough / Aluminum Can Batteries
s moecde | stmduee’ Y | » Poly (Vinyl Alchol) — PVA 1-Hexyl-3-methylimidazolium chloride CoCTim]C 0.8070.581.02 * Scaffolding 2 - Salts - Can Salt Exist as a Liquid?
y AVEY 1-Hexyl-3-methylimidazolium bromide C6CHImBr 045 0.74 1.09 + Reflection - Engineering Design - Literacy Task
_ _ - , e le . : 5 * Entry Event 4 - lonic Liquids
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== * Hmim|Tt, as a higher p value
=t * Hmim[T{,N] has a slighty larger diameter
— * UV-Vis Scan confirmed published Kamlet-Taft values Hoy&iever*botil Emim|Ti,N] and Hmim|[T1,N] have very
for Emim[T{,N] and Hmim|[Tf,N] e ¢ o G . . .
’ ’  Perhaps one could look at swelling effects of Hmim[Cl] Ab Rani, M. A., Ab-Rani, M. A., Ab Rani, A., Brant, L.,
i Vi or Hmim[Br] due to the variation of Kamlet-Taft values Crowhurst, A., Dolan, M., et al. (2011). Understanding
=it Hmim[Tf2N] UV-Vis Data the polarity of ionic liquids. PCCP.Physical Chemistry
T S | ¥ Chemical Physics, 13(37), 16831-40.
e lonic LIquId Abbreviation Alph Beta P Lee, J., Lee, S., & Ruckes, J. (2008). Solvent polarities
* Kamlet-Taft parameters (o, B, and ) predict hydrogen 1-Hexyl-3-methylimidazolium bis(trifluoromethanesu [CECTIm|INTF2]  0.65 0.26 0.97 and Kamlet - Taft parameters for ionic liquids
bonding and polarities of the ionic liquids, which may ‘ L | o containing a pyridinium cation. The Journal of
affect the swelling of polymer membrane -Hexyl-3-methylimidazolium chloride CoClimCl 048 0.94 1.02 “Physical Chemistry.B, 112(5), 1473-1476. |
g ‘ R . s Reichardt, C. (2005). Polarity of ionic liquids determined
§° — -Hexyl-3-methylimidazolium bromide CoCtimBr 045 0.74 1.09 empirically by means of solvatochromic pyridinium N-
S . ~ Reichardt's Dye ‘ WTTTHT YT henolate betaine dyes. Green Chemistry, 7(5),
ch -Butyl-3-methylimidazolium bis(triffuoromethanesul [C4C1im]INTf2] 0.72 024 0.9 239_351 g ¥ 70
—4-Nitroaniline )
1 Ethul2. nnlilmmallins Rlall 1O L lINTEY! Spange, S., Spange, R., & Lungwitz, A. (2014).
Ethyl-3-methylimidazolium bis(trifluoromethanesul [C2CTIm]INTR2]  0.71 0.23 0.98 Correlation of molecular structure and polarity of ionic
. : T : liquids. Journal of Molecular Liquids, 192, 137-143.
If B correlates to an 1ncregse in diameter than Hmim|[Cl] Zhang, Y.. Zhang, C.. Shi. J., & Brennecke, E. (2014).
should have the largest diameter . - :
0 f e . . o Refined method for predicting electrochemical
* However, if m* correlates to an increase in diameter windows of ionic liquids and experimental validation
Wavelength (nm) than Hmim([Br] should have the largest diameter studies. The Journal of Physical Chemistry.B,
118(23), 6250-6255.




