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Wrinkling of Graphene Papers Placed on Stretchable Adhesive Films

Sang-Yun Kim*, Myeong Hee Jeong*, Ji Won Suk**"

ABSTRACT: Graphene flakes are generally mass-produced by converting graphene oxide into reduced graphene oxide
using chemical or thermal reduction. These graphene flakes can be stacked to form a free-standing graphene paper,
which can be used for various applications. However, a graphene paper lacks stretchability, which hinders its
application in stretchable devices. In this work, we introduced wrinkles in a graphene paper to make it stretchable. A
graphene paper fabricated by vacuum-filtering a graphene dispersion was placed on a pre-stretched adhesive film.
When the pre-stretched adhesive film returned to the original state, the graphene paper was wrinkled. The effect of
the pre-stretching and wet condition of the graphene papers was experimentally investigated by using scanning
electron microscopy. In addition, we observed the change of the period of the wrinkles in the graphene paper
depending on the pre-stretching.
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Fig. 1. Schematic of the fabrication processes of wrinkled
reduced graphene oxide (wrGO) papers. (a) VHB tape
placed on a zig. (b) Pre-stretched VHB tape. (c) wet and
(d) fully dried rGO papers placed on the pre-stretched
VHB tapes. (e, f) Wrinkle formation when the pre-
stretched VHB tapes return to the original positions. (g)
wrGO paper fabricated by using a wet rGO paper (W-
wrGO). (h) wrGO paper fabricated by using a fully dried
rGO paper (FD-wrGO)
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Fig. 2. Photograph of a rGO paper fabricated by vacuum filtra-
tion of rGO flakes dispersed in DMF
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Fig. 3. (a) XPS C 1s core-level spectrum and (b) Raman spectra
of the rGO paper
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Fig. 4. Stress-strain curves of (a) the rGO paper and (b) VHB tape
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Fig. 5. Cross-sectional SEM images of FD-wrGO papers. (a) 50%
pre-stretching. (b) 100% pre-stretching. (c) 150% pre-
stretching
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Fig. 6. Cross-sectional SEM images of W-wrGO papers. (a) 50%
pre-stretching. (b) 100% pre-stretching. (c) 150% pre-
stretching
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Fig. 7. Amplitude change according to the pre-stretching degree
of FD-wrGO and W-wrGO papers
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Fig. 8. High-magnification SEM image of FD-wrGO papers.
Comparison of the wrinkle shapes of the papers under
(@) 100% and (b) 150% pre-stretching
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