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WE: FA—FRBEREHET % BBMEE (MWCNTs)/ &R AN B BH (1GO) 4K ALttt #t—Fid
SRR RS T R R RS A «&/\%J%T%% /MWCNTs /GO (NCs) & , 4% A % 357 AT T NCs
T R e S AT R B AR AT A e, ERE, BIRE G NCs IR #6 AT T ik R BB, AR 209
W EHAG AR ik 2 T AR EMARTNZET S MIBE AR, FEH 10% 69 NCs ik fsE it &, 5
THAZE AR, S BEAT 60°CH, 46 697452 -F & £ F ; NCs iR A A R BAET LA BT 09 25 Lk 4k, fﬁ bl
FXRTF 200 rad/s B, B AR A2 & TR S, S LR E MR B 2 IR KR K5 230, 27 T4 2R 4] NCs ik a9 3F
R EFREI G m S, 5 W EREBESSmRIBOAE -3, B FHERENRERESSN,RE
A 10% 85 NCs ik iE T4 L8R E R Z KT 60°C, Finik & BT 20 57,

K A% SEBMRE; BRAMNE BN RERRE; 32
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Rheological Properties of Spandex Modified by MWCNTs / rGO Nano-hybrid Materials
Kong Qingning ;- Luo Zhonglin, ‘Wang Biaobing
(Department of Materials Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract : Multi-walled carbon nanotubes (MWCNTs)/ reduced graphene oxide (rGO) nano-hybrid materials were prepared
by one-step hydrothermal reduction. method. The spandex /MWCNTs /rGO (NCs) solutions were further prepared by solution mix-
ing method. The effects of solution concentration and temperature on the statics and dynamic rheological behaviors of the NCs solu-
tions were investigated by rotating theometer. The results show that the viscosity of NCs solution with high concentration is sensitive
to shear rate and produces obvious shearing thinning phenomenon, however, at low shear rate, its viscosity still has a wide stable
platform. With the decrease of temperature, the viscosity of NCs solution with 10% concentration increases, the shear thinning phe-
nomenon is more obvious. When the temperature is lower than 60°C, the stable platform of viscosity becomes narrower and the NCs
solution has better spinning performance when the angular frequency is lower. When the angular frequency is more than 200 rad /s,
the storage modulus is higher than the loss modulus, which causes the die swell easily to block the spinning hole when spinning. The
non-Newtonian exponent of NCs solution is increased with the increase of temperature, which is consistent with the phenomenon
that shearing thinning decreases with the increase of temperature. According to the results of statics and dynamic rheological, the
suitable spinning temperature of NCs solution with 10 % concentration should be more than 60°C, and the shear rate should be lower
than 20 s

Keywords : spandex ; multi-walled carbon nanotubes ; reduced graphene oxide ; rheological property ; viscosity
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FAREPIEFRAE, AT A S0 BT SRR AR iR
2 W LR A A R T AR B A . BRYK
B EO B UV R A RAERE M GOR SR, B
5% & B0 FH L8 55 1) 27 4 A HLAT R ARG S e
A8, 7 ELo BEAT B R MR LT BT 1 A%, (Hak
YRR R TR RSP/ KR K, 45 5 M L i 4%
AR, A B R R )2 B R ) fE A ) g
w—m tHEAER M T 22 a7 5LPrN H 2z
2T BRI, SRR LN TR A W A i
Aol PhAb B

TF 5 2R 5 ) 10 728 1 B X 4 4 RS i T A=
FEE K AR E R LT R R A WY
B GEWERFR P R4 R B AN
ZL Y 7 A AR B B YIRS W0 T AR R AE 2 %)
222 N Tk B A= T2 40 7 PR R ™ A 5 i)
BT B 25 3 — K BGR JR  46 T 22 BER AN K
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BE A HEE TR A = Ak R 5 4 AR L M R T Bl
KA BHE IR G W SR T i o380, AR5 SR I TR
B ITE KM B S J LR G S E L /
MWCNTs /rGO (NCs) ¥ o a3 Jie 7 it 78 AR
T VRV FE FHRLRE X NCs Y sl i S i AR L
FARA- s B 52, AR S HUBL AR 7 s M RE 2T
AR R ERISHE .
1 SEIEERSY
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Z2: 20B0427T, #7 £ h i P25 ZU G BRA
Al

MWCNTs : B 1% 8~15 nm, K & 30~50 pwm,
4liE >90% , th E R B AR A ML A PR A 5

A M H A7 58 9980200, T I VAT ik A7 AR AT
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e A R A
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1.3 &AB 2N (GO) 194 &

SR EMCEAY Humers 751614 GO 99K 7 M. 1
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i Bl o A5 I B % e A A, ARER 2 g il A5 A 2 ik %
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W Sh R IR 10 IR IZ A 15 g KMnO,, 7
TR 45 CHRSAEE 30 min, RIGZEZENMA 160 mL
FET K (45 CHMAR ), F-THE 2 98 °C 4k 24 1
30 min, fizJ5 B 400 mL % & 17K Fl 24 mL H,04(
i VR L 3] 5%) IMA B b . F0E 2 9
AR T, B TR E g s Ol 4 ~ 5 Ik
FLEIE pH Rk, I HASIAS 26 BRAR B 1 (I
FALPUGIN ), B A BT R U K B oK
12 h, BLOBCE W IS GO 43U, Wk R
B 0.55 mg/mL,
1.4 MWCNTs %464k

Fx & 6 g MWCNTSs, Jill A 600 mL i 2 %
T (HREEIR / WRERRR AT L R 1/ 3), & F 70°CIK
o R BRI, BERE RN 3 b, RN SE R R E &
T, 7R SR UUREIFEF HAR A 0.22 wm Y8
R AT g, 258 POk R PR B = v, 7 B
25 FIRAA R 85 CHE . WFBE, 0, B A R
MWCNTs (MWCNTs-COOH).

FREL 2 g 425 i MWCNTs-COOH & THebh
H A 50 mL JE/K ZBEFT 0.05 g KH-550, # 74 (
IR 100 W) 431 0.5 h, SR J5 K1 A UICEE 40 °C
T P a4 he BO/KVEILIRE BUH R 23T
VERCAE BRI M, 70 CHhEZS T4, TRE RS
U 32k i , 745 31 3% 16 ) MWCNTs-COOH , icE
F-MWCNTs,
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1.5 MWCNTs /rGO Z1tAtkhed 4] &

FREL 90 mg F-MWCNTs 43 78 120 mL 5
Tk, B 60 mL GO 43 HLHK, 53 7% PR 3 1l e
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FUH R4 5, Il KOH 345 pH=10, 3% GO Jfitt
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HA Aok B 8 2 465 MWCNTs/rGO Z=4b A1k
T 57 DMAC R, $ Bk dEsy
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VTG EE A B D) i AR A th 2 o AL T AT LIE HY
Wil 25 VARV O T o VAR P R R B AN R (L
MW RSN 2 5% S L LB R 2R
FhARIATT A U WA T DUE RO
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