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Development of novel heterogeneous catalysts by hybridizing hyperbranched
polymers and carbons
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Aromatic polymers are good at thermal and chemical stability, and have been
widely utilized in various field of the industry; however, the application in catalysis had not been
well explored. In this study, novel catalyst materials have been successfully developed by
immobilizing hyperbranched poly(ether sulfone) and hyperbranched poly(ether ketone) onto carbon
materials.
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(PTSA)
20 wth
HBSPES3/CB
LSPES/CB
HBSPES TOF
90%
HBSPES HBSPES
Polymerization time My IEC
Catalyst
h mmol g'!
HBSPESI1 3 35000 22
HBSPES2 6 63000 22
HBSPES3 8 85000 2.1
LSPES 6 18000 25
v
HBSPES )
b - 100 nm
IEC Elemental analysis ~ Polymer loading : S
Catalyst W% wt%
mmol g'!
C H S EC” EA?
HBSPES1/CB 0.87 77.3 22 5.1 38 35
HBSPES2/CB 0.73 76.7 2.1 5.1 32 35 TEMPO HBPEK
HBSPES3/CB 0.89 759 23 53 39 36
LSPES/CB 0.50 87.2 1.0 24 20 15
Entry Catalyst TEMPO unit/ mmol  Yield/% Conversion/% TON
1 Blank 0 1.0 2.0
2 TEMPO 0.08 477 486 60
3 4-Benzylamino-TEMPO 0.08 32.1 319 56
4 HBPEK 0 54 5.7
5 HBPEK + TEMPO 0.08 478 498 60
6 TEMPO/HBPEK 0.08 36.7 375 46
7 TEMPO/HBPEK/CB 0.08 29 26.7 27
8 TEMPO/HBPEK/PI 0.08 184 17.4 2
HBSPES3 :
HBPEK TEMPO
Catalyst IEC w! I Yield TOF*
mmol g’ mg h % min™!
blank - 25 4 -
Ketjen black - 20 2.5 4 -
PTSA 53 10 0.5 26 32
PBSA 4.0 10 0.5 21 34 TEMPO/HBPEK TON
HBSPES3 2.1 20 0.5 18 27 TEMPO
HBSPES3/CB 0.89 20 25 13 0.67 HBPEK TEMPO
LSPES 25 20 25 25 0.56
LSPES/CB 0.50 20 2.5 5 0.13
Amberlyst-15 4.7 20 2.5 21 0.24 TEMPO/HBPEK/CB
@ Amount of the catalyst. ” Reaction period. ¢ Calculated from the
TEC and the esterification yield corrected with the results of the
blank test.
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