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Goals and Milestones

Synthesis  of  different
Material selection yearl| —— 1) classes of esters
(e.g. fatty esters, lactones)
Modeling & material year 1-2 2) Characterization of esters,
optimization Study of thermal properties
Design & experimentation year2-3 Find correlations between
proof of concept 3). @ chemical structure and

thermal properies
\ 4

B Experimental [l Theoretical I Computational 4) \ Select most promising
candidates

RQ: Are esters promising PCM? T _
Which temperature ranges do they present? 5) Upscale and test in real
How can their thermal properties be predicted? setup
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Preliminary Results MEPA DEPA
NSNS TN \/\\/\)L 0/ G \/’\/"\/“\/\\/\/\/U\o/‘ AN IS TN
_ Method methyl palmitate (IUPAC: methy! hexadecanoate, C1-C16) decy! palmitate (IUPAC: decyl hexadecanoate, C10-C16)
PEPA . MEBE R
«  Low commercial availability, esters PRI SR W B W WS S WS S
Synthesized through Fischer pentyl palmitate (IUPAC: pentyl hexadecanoate, C5-C16) methyl behenate (IUPAC: methyl docosanoate, C1-C22)
Esterification and purified at HSLU
- Esters analyzed by class (fatty 300 60| -T crystallization
4 55/ =T melting
esters, lactones, diesters, = MEBE
tryglicerides) = 201 194 193 200 =0 547.9
- Thermal analysis performed through| & 200 _ ig 1415
DSC and TGA = O a5 —
. Selection of most promising PCM N = 30| | MEPA 129.0
candidates based on their cost and § 100 25 1593 288
thermal performance. E 20 .19.4
. Identification of trends between 15 *15.1
PCM thermal properties and 0 ! ! ! ! 100 [ PERA— 1]
chemical structure MEPA PEPA DEPA MEBE 16 18 20 22 24 26 28
Esters Carbon Number

Publications: Ravotti, R.; Fellmann, O.; Lardon, N.; Key result: Fatty esters have been identified as promising PCM
Fischer, L.J.; Stamatiou, A.; Wortlischek, J. Synthesis and  fg temperature applications in the range between 10 — 50°C.
Investigation of Thermal Properties of Highly Pure . .

Carboxylic Fatty Esters to Be Used as PCM. Appl. Sci. Trends between chemical structure and thermal properties have

AOELS B 0D Clol e 0 been found, suggesting the potential of predicting tools.
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