- 2022

EOFERERERIZFLYAIVANDTHFEAHY) Y AT L—V I TY
/@%Ak%@%ﬁ

Abstract

In this study, a novel supramolecular synthesis (PEI-ACATx) was performed by
introducing an azacalixarene triazine (ACAT) compound into the hyperbranched
polyethyleneimine (Ab-PEI) having M, of 10.0 kDa, and the properties of the polymer
was investigated. The molar ratio of ACAT/(ACAT + EI) (=X) was changed from 0.93 —
15.39, the corresponding polymers were obtained in over 80% yield. The Ab-PEI is a
transparent viscous liquid, and the 7;is -53 °C. All the prepared polymer films were free-
standing. As a result of DMA, two relaxation temperatures were found up to X of 3.86,
but only one when X <6.60. This can be explained that the hydrogen bond between the
NH groups and ACAT increases with increasing of ACAT: thus, the molecular motion of
PEI segment was strictly prohibited even when it was heated.
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Scheme 1. Synthesis of PEI-ACATY.
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Figure 3. Film fabrication. Figure 4. FT-IR spectra of PEI-ACAT, ;.
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Figure 5. Stress-strain curves nof PEI-ACAT. a) Tensile strength. b) Elongation at break. ¢) Tensile modulus.
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Figure 8. tan § curves of PEI-ACATY.
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Table 3. T;, T, from tan 3.

[
=

ACAT T, (°C) | T2(°C) Gag  Trof PELsegments . %) 80" T, of ACAT segments
AEFACAT) |"ppr'|hcary e T R
(In mol X 10%) £ o4 B
0.94 23 37 g0 ol 4 " . 0.04
2 EUCI-
100 48 E10 o I T 6
2.73 -8 42 =20 — 1006 = _— 3.8¢
3.86 9 61 30 1539 0
6.60 6 - 15 20 0 2 4 6
10.06 12 . ACAT [ (ACAT + EI) (In mol X 10%)  ACAT / (ACAT + EI) (In mol X 10-)
15.39 21 - Figure 9. Plot of 7}, T>.

BETREICETIZEE : K ~—DREFAEIC D\ T Figure 10 DX % W TER
B3 2, $THIDICX < 3.86 DFRY = —DMENC X BTEEZ L Z#HHT 5, KIETIX
ACAT & PEI @ NH & O/KEELEBIGEL /NS AERESCL 2R I N TH S
B3, INEhd 3 & —Eld ACAT & PEI & o/kERERYIN., PEI /0 #EA5&EE) % Btk L
ACAT [FTCo@ENRLRI Y, BEINEZITRS 2L TRERMEEFEEL TWE 2 LA
Ez2zoNb, 5IRVFEERCII/NI RMHZERL T REDY Y TALZHELTEHD .
IKEREEIC X DEEHEEN NI W0 FRY) = — D HBERK X 72 DB 028 |
Li-eEz2bN3, X< DL TIE. 1 0FH7-0 D ACAT 0EAE 2L 7~
7%, ACAT & PEI ® NH & O/KEFEEBRL ., MALTHL D TAEL T &N TE R
Do 22D ICHEHBR S ozt ELONS, 2D, 5I5E D 3ER T DO Hfi
P RELEPFLTCLESZEEZOLNS,

Rearrangement |
of ACAT

Heating

1Exy

Figure 10. Phase change by annealing.
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