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Development of cellulose derivatives for dispersing single-walled carbon nanotubes
and their application for transparent thin-film transistors

Kamitakahara, Hiroshi
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We synthesized six cellulose triacetate (CTA) derivatives having
pyrene-functionalized dendrons (generations of dendrons: 1, 2, and 3; number of pyrene groups: 2, 4, and
8, respectively ) at the reducing-end: CTA-C15-N3-b-Dendron-G1Py2, CTA-N3-b-Dendron-G2Py4,
CTA-C15-N3-b-Dendron-G2Py4, CTA-N3-b-Dendron-G3Py8, and CTA-C15-N3-b-Dendron-G3Py8. Those cellulose
derivatives well dispersed single-walled carbon nanotubes (SWCNTs: a mixture of metallic and
semiconducting SWCNTs) to afford SWCNT dispersed solutions in tetrahydrofuran (THF). Single-walled carbon
nanotube field effect transistor (SWCNT-FET) was prepared with SWCNTs/CTA-C15-b-Dendron-G3Py8 complex.
The field effect mobility of SWCNTs/CTA-C15-b-Dendron-G3Py8-FET was calculated to be 4.96x 10-1 (cm2/V
sec) as a preliminary result.
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N-(15-azidopentadecanoyl)-tri-O-acetyl--cellulo
sylamine (CTA-C15-N3)

Polyester bissMPA Dendron, 2 hydroxyl, 1
acetylene (generation 1), Polyester bissMPA
dendron, 4-hydroxyl, 1 acetylene (generation 2),
Polyester-8-hydroxyl-lacetylene bis  MPA
dendron, generation 3 Sigma-Aldrich

1-pyrenebutyric  acid 1-pyrenebutyryl

chloride 3 dendron
dendron pyrene
2,4, 8 dendron generation 1
(Dendron-G1Py?2), generation 2
(Dendron-G2Py4), generation 3
(Dendron-G3Py8)
CTA-N3
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Dendron-G2Py4, Dendron-G3Py8
1,3-dipolar cycloaddition
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CTA-N3-b-Dendron-G3Py8,
CTA-C15-N;-b-Dendron-G3Py8
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Dendron-G1Py2 (MW=712.28),
Dendron-G2Py4 (MW=1484.59),
Dendron-G3Py8 (MW=3029.19)

MALDI-TOF MS

mz [M+H]" = 712.651, [M+Na]" =

1507.171, [M+H]" = 3030.056

I-pyrenebutylic acid

CTA-N;-b-Dendron-G1Py2,
CTA-C15-N;-b-Dendron-G1Py2,
CTA-N;-b-Dendron-G2Py4,
CTA-C15-N;-b-Dendron-G2Py4,
CTA-N;-b-Dendron-G3PyS8,
CTA-C15-N;-b-Dendron-G3Py8
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CTA-C15-N;-b-Dendron-G3Py8
Linear mode DP=8-14
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Figure 2. Optical microscopic image of source and drain KAMITAKAHARA, Hiroshi
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