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Figure 1 Schemes of the procedure for preparation of P-GNS and S-GNS™?]
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L [ Al R 2 R A R B T A TE A MLV R R R R
2.2.2 AREEGRISCME AR R R 00 2 T v ) AR IR R AT DLAE R 4 S DR 22 ) ST 4 B 7 (Bonding
bridge) . 75 /N 52 i) 5614 A 35 25 440 1 i 4 T e 3 OB R B4R b 19 40 A . Wang 285 R KH550 [6] i 5 4
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K2 1mg/mL&E GO/DMF Jr B (78) 5 FUBR AR BR B GO/ /K23 8Ol () 5 #URR AL BR et GO/DMF 43 Bl (47D «
P A BCE 24 h R T R T RS 4 4 B B
Figure 2 Vials containing dispersions (1 mg/mL) of GO in DMF (left), phenyl isocyanate-treated GO in water
(middle) , and phenyl isocyanate-treated GO in DMF (right). The top image shows the dispersions 24 h after
preparation. The bottom image shows the inverted dispersions with the precipitate clearly shown on the bottom

of the left and middle vials™*.
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Figure 3 Tapping-mode AFM images of (a) GO and (b) f-GNS""I
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Figure 4 Morphological images of the (¢,d) original and (e,f) KH-GN sponge*!
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Figure 5 Synthetic routes for achieving controllable functionalization of SLGNs?!
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R ZA LR B 2 A B /. MR R BE B B/ PU &G RORE 0 748 A8 £k J2 ek 3 1 A 5 2 0 b7 284 i K
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TPU/GNs: #afth R 200/ A 8690k )2 BM. Bk
Figure 6 Schematic illustration of the process for in situ synthesis TPU/GNs composite by BM

TPU/GNs: thermoplastic polyurethane/graphene nanoplatelets; BM: ball milling™*"
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K7 Ca)fa 06 7 i SEM B4R (D) PU/rGO G B8 IOB e OC T A S8 R R ey i 2k 14
YRR LR bR 4 B E T Halpin-Tsai 825 58 4 5 1) B -5 BEAL I 16 Aoy 29 il 20
Figure 7 (a)SEM image of graphene sheets; (b) Young’s modulus of PU/rGO composites plotted against
volume fraction of graphene. Two lines above and below the experimental data represent the predictions based on the

Halpin-Tsai model for composites containing ellipsoids with random and perfect orientations, respectively™®’
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Figure 8 Electrical conductivity of the polystyrene-graphene composites as a function of filler volume fraction.

Main figure, composite conductivity. .. plotted against filler volume fraction. &. Right inset, logs. plotted
against log(@—®,), where & is the percolation threshold. Left inset: top and middle diagrams show the four-probe
setup for in-plane and transverse measurements, respectively; bottom diagram, one of the computed distributions of

the current density (contour lines) with local directions and magnitude (shown by arrows) in a specimen for the following
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Advances Research on Graphene/Polyurethane Composites

YIN Chang-le, WEN Shao-guo”®, WANG Ji-hu, DU Zhong-yan, ZHANG Lu
(College of Chemistry and Chemical Engineering , Shanghai University of Engineering Science , Shanghai 201620 ,China)

Abstract: As a novel two-dimensional laminar carbon nano material, graphene has excellent mechanical strength. high
electron mobility, coefficient of thermal conductivity and unique chemical structure. Graphene can impart polyurethane
(PU) with better mechanical, electrical, thermal and electromagnetic shielding properties as a filler, which make it a
hotspot in composite material research field in recent years. In this paper, the research progress of modified graphene and
incorporating graphene into polyurethane material was reviewed. The preparation method and performance of PU
composites were classified and the common model establishing method on tensile, compression, thermal conductivity was
analyzed. Furthermore, the challenge and opportunity of bulk production for graphene/polyurethane composites were
prospected.
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