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Structure and Conductivity of TPU/GO-ODA Composites
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(Zhengzhou University, Zhengzhou 450001, China)

ABSTRACT: The work aims to prepare the composites with good conductivity by taking the graphene oxide modified by
octadecylamine (ODA) (GO-ODA) and thermoplastic polyurethane (TPU) as the main materials. The thermoplastic po-
lyurethane/functionalized graphene (TPU/GO-ODA) composites were prepared by solution casting and hot pressing
process. The structure and conductivity of GO-ODA were investigated and the effects of GO-ODA on the conductivity and
tension-resistance sensitivity of TPU/GO-ODA composites were analyzed. The results showed that the conductivity of
GO-ODA was obviously superior to GO; the TPU/GO-ODA composites prepared were of good conductivity, and their
tension-resistance sensing behaviors were of good repeatability. TPU/GO-ODA has good conductivity, strain re-
sponse capacity and repeatability.

KEY WORDS: graphene oxide; octadecylamine; thermoplastic polyurethane; conductivity; tensile-resistance sensitivity

bt 5 Bl A H AR B KR, AR TEL G R p 5]
A Z R REIE AR, LA X 7= S D) e S5 5 ietb iy
ok, W SRR ETIREM B S HAR N A, ik
ey i T LS B el o SR P B A I Y
USSR, JETVAN SR s AL, HAE N S
WA TFREYH TR E AR IR AR
(TPU) & — A Pk 50 5 () FA I Pk s A, T DA o
iR S AR, I HM R AR, He Sk AR
MRHEA RAFRSEF T, BERS & — 2k MR S5 F AR
T PERERY B SR RIS, TPU S5l 2 A AR BT
FERMIN AN Z B AAMTH . ASMmE TPU Sk

Wi B HE: 2017-04-21
HEE&TH: BXAAAFEAL (21374106)

HREVHIMBEARR, WILER GRS AR, Eik
A1 2 M5 (GO A SR I AT IR AR, e m M e e T8
5 TPU (MIAERSY, HHSHEMEAR, 15 TPU &
A1 S0 S L B ARk ) B R P T I — 2 R X
J T HEE GO WY SFHE N S TPU AT,
[0 TPU/M 88 M 10 Pk, SO R/ U
1 (ODAME I —FPEifiH], X GO #A7Thiefbisif,
A S — P 5 GO W i [F] i T2k il &
ML B4 1Y T BB fk A &R M (GO-ODA) , i 1y Xt
TPU/GO-ODA & A #1 4k 7 H 1 A fe - B BH fg gk
fie (LUFRFR<hi-”) #EAr0Em %48, LI A il

fEERIN: Hadk (1984—), %, WE, HMRFHIF, TBHRH @AM,



$38E 13 W2sl4: . TPU/GO-ODA BGRB8y 451 5 5 i Pk fig - 47 -

AT AR DI RE AL A SRR AR BERL AR, I D ik
— il w A A B T PR RE RLAF (Y TPU/A 8806 1iE-HE
FRHRE AR S

1 I

1.1 B

FEER: AA B GO), EERN 0.55~1.2
nm, EHCH 1~5 )2, Bt hyEma, b e
HIRAF; N, N, - H I B (DMF), 1ETE, 4
Mrati, KEem Kb =R B A BRA Rl /U3t
f&(ODA), BIHr T Tk Awl; SAL(SOCL), 4T
g, R FME2E R A BRA A AP R =S
(TPU), A 4495A, BE SR BMN A RAF .
1.2 Ak

1) e fb A S il 45 . 58 100 mg BT
PRI AL A BB IR A% 3] 20 mL DMF Hr, A 40 i
WerE U A BE 1 he Bl A 0.5 mL SOCL,, Jf
TE 70 CRK NI, VRBEFEI 12 he SRIGTE 60 CF
WEZENE, BEE AN SOCL 2 HIE T Bt ug vk
%, JFIA 550 mg ODA, i IF T mfdua ), 78
120 CRIMB I, AT 48 ho Ho B I =4
FHIE T EE 8 PR EOR,, 7F 60 °C B4 MRS ot +
15%] GO-ODA, %M.

2) EAMAEREI . 535K GO 5 GO-ODA 43
HE DMF ", #5753 h, BEJEK TPU I A0,
RN 2 h, BOEEBIRAWMET, SEEHE
AN TR B B Ay BUERH TPU/GO I TPU/GO-ODA B4
ML, &

3) MR EE SR HI A . B R E A AR
i FM-11 BUEZS FREEAL (JbatE A DR A R 5T
NE) T 210 CTFRFMERIE, B4 10 min, 4 MPa
FEE 30 min, 153129 0.65 mm JERE S, 4.
1.3 MEERIE

1) ZL5METE . %0 T, A Nicolet.iS50-ART
( Thermo Fisher AT ) £E 500~4000 cm™ {55078 Bl N
I LTI

2) ZEaRER RN BUE S 8~9 mg, 1E N,
SN, LA 10 C/min A FHE R, R Q2000 2 /8]
R (TA 2w ST, Lk, Jekeredn
FHRE] 200 'C, idEHIARMZE, JAE 200 CHEE S
min DATHBRINT S, FREERE SRR ) -50 CIf4ksL Tt
T2 100 Cio s B b AR i 26

3) SHPERE. S8l GO Al GO-ODA Ay DMF %
WAME, JE7E 70 CEZP TR M BRREE S, %
T, ST2253 UK A DU HREHIEAL ( J5 M di i
LA BRAF] ) TSR i AR R B e 52 A

B N 20 mmx4 mmx0.65 mm AUIRAE, fEE IR
T, F TH2683 46 2 v B A (% M [ 2 28 /)
N2 A i P AR L BHL R

4 ) HLBH-FEUEAT A . R R IR ARIE S 12
mm, 2 TR Z AR 10 mm. B SR
FE A o vk A AR, DAL IR it 2 T AR F AR 1)
R, TEEIRT . ) UTM2203 BB S (i i
A CHRYN = B REREE e A BR 2 7)) it fin#kfer, JIf:
FH TH2683 26 2 Fe BH I 3805 sl 4 3000 e oL o iz A% 1) 2%
A7 R o Horr, B Z K 0.5 mm/min, 2R 10%.

5) T X SHEATHT 5N A X ST . 1E B
[ A0 48 IR 5286 2% BL16B1 ZRub %) TPU MHE S
MR BIBEAT) f X SRR I (WAXD) /N X 4k
B (SAXS)M L . X Sk KM 0.124 nm, RH
Marl165CCD il 25 %4 WAXD 5 SAXS K415 H

2 ZER5iTe

2.1 GO-ODA R{E5H
2.1.1 GO-ODA k2451

GO-ODA [ M ALFESE: ODA FIAkS GO ¥
SCE AT FE LR R v R A R BT, GO, ODA
5 GO-ODA W 4Meik W E 1. & 1 7] H GO-ODA
£ 7E 2920 712849 cm™ kbt BE T C—H i 4 Pk shie,
KL EBEUR NG, /s A FE GO J2 1
s 7F 1664 cm™ AbHBL—ANErIE, AT B ARG )
BILIEFNFF IR C=C ¥R sl E S5, £ ODA
FIAF I 55 FRBEFE A1 & A R o B i iR 45 3 5 Sk
RIE A, BRItz A, 4T GO, GO-ODA
Mk i 3000~3500 cm™ kb s 5 35 Y 9 3 i L K.
1405 cm™ kb & SAU5E A PR B W s 55, UERH 120 °C
By B AbHE, fH15 GO 153 T4k JR .

ODA
/

N

GO-ODA

| 1 1 1

L 1
500 1000 1500 2000 2500 3000 3500 4000
BeE/em!
11 ODA, GO il GO-ODA HJZT4MGi%
Fig.1 FT-IR spectra of ODA, GO, GO-ODA

2.1.2 GO-ODA WjHERE
JHPOAR A 5% GO 1 GO-ODA HL 5%,



- 48 - fil % TR

2017 47 H

KA FLE) GO B S22 K 1.00x107 S/em, 5
KB B GO ML, & Ufe kit B S
GO-ODA HLSRIEE T 5~6 MY, K3 0.177
S/em, XK TE D ReAL B B [ R, Zead 120 Cal
M 48h )5, GO KA T —EMLE, #5 GO I n M
KRR, AR A AR, A S H 5 H
AR SHEYERE, 7TLCN PR ILE R,
HEMEGSR T TS aE 1, M GO-ODA [WH
ERKIRERE
2.2 TPU/GO-ODA E &M PMEH R ERERIE
22.1 SFHERE

A} GO-ODA & 2 ) TPU/GO-ODA & & 1R
ML SR AT 41, TPU/GO-ODA 4 210 CH
SIEMIE, GO-ODA R/ KUfE K & 0 8T
(0%, 0.5%, 1.0%), At SRdEGE. SBa 5
H2.0% B}, TPU/GO-ODA i i i 5 % 3k 3] T
4.42x107° S/em, 4 GO-ODA JHE4350H 1.5% [ i
A HL 53 (3.20x 107 S/em) i@ F i, 4l TPU AYH
SERME (—BAE 1x10" S/em) P, 25T 7 ML
WY, YREEHNE GO-ODA MR/ 80N 3.0%, T
B H S R OBRCA BE IS O, B 9F R B 8 (5.54x107
S/cm), H GO-ODA 7E TPU wHHIERAJLEmM A,
GO-ODA Z3t iy 120 CHIFE, LI& 5 TPU E4
JE IR, (1 GO IR A R, il & &6
B A BRSSP A T R
TPU/GO-ODA & A MRHIT 2B A T i M g 2 et
R E R IR F ) TPU/GO-ODA FEIR , %34 A8 &
J& UM R, FESCHR SIS T R BRI S
PERE .
222 Fi-HPERE

S HPERERSS R T, 24 GO-ODA Jfif 43 #
i 2.0%0}, Z#EJE Y TPU/GO-ODA 3 B 4119
SHPERE . A R R AR AR e N 8 0] R A
R/Ry (A IM#S R, i EERY B R SiFE AWl b
LB Ry Z b )o W AR E N 10%HF, R/Ry FN 143
FIBER AR ALY EE 1 AN JEILIE 2a, R/R, FIRNAE 43
B E] O AE AL R 2 UL 2b. FEEIZR S, RARERAH
100%[1%, FEH 2 NFEHE . #HrR0en, &erE
EIE AR, M7k E] 0, B SERL 1 i fd-H1Zk
JE, gkmitar F o1 ASho-EE RS, T TPU A
A RRYE, YR AR B R R kA E) 0 B,
HAZ— R B A Be & 201 N AR, Baf s,
B2 Al RN R R, R/R, Bl I A8 Y 1 i 1
T, 33X p T A SR 0 P 2558 4 Wi 24 DA R SRR () B 3
Ko EERAT AR, PG 4R -5 0 AR 5 | A Ay FL 38 A
BB PR B e A5 G, 23t 10 IRTEH, TPU/GO-ODA
F14) B ) 3 568 T B 2% o5 7 5 3 R AR AR, X 3R

T 45 ) TPU/GO-ODA 2 &k R i 7 fi ek 1 42
PERES E PE R 24t 7 iR 4 18 A I 2R
Ji s RIRyIRE BNWIUAIE, T W25 th ] DLk A2 31
W RS XA N T SR R A AR AT B ks
¥, HEANAR 1 0 G AL s B 4 B, RIS, BEYH
YIS A BRI TE L DIEARSN T, S M IR
ELEHNESE , N E SR SRR T R
U A PR R AR E RN

3.0
1.4 —— RIR,
13F T 12
' {2.0 %“j
< ] 2
= 1.2 1.5 2
. 11.0 &
' 10.5
1L . . ) ) 0
2 0 2 4 6 8 10 12
7%
a
1.4 R 0.20
0\
12+ 40.15
< i &
E 1 1 1 3 t y‘ '| ) 1 } 4 0.10 {2‘
"1 "l “I l“ Iy "\ N on
vy v v 1
0.8']l \" l‘" “l ‘l'l ‘”‘ |: 1" ‘l: Y l. 40.05
f " vy P oWy Yo
0.6/ RZE |
0 400 800 1200 1600 2000
s [1) /s
b

2 TPU/GO-ODA ¥ Hi BELI A8 47 A i 2%
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