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Abstract To prepare a novel polyaniline conductive composite, nanocellulose reinforced polyaniline conductive composites were
prepared using the method of in situ polymerization, where hydrochloric acid was used as the doping agent, and ammonium persulfate
as the oxidant. The chemical composition, microstructure, electrical conductivity and mechanical properties of the composite were
tested by fourier transform infrared spectroscopy, scanning electron microscopy, a four—probe tester and a universal mechanical testing
machine. The results show that when the mass fraction of polyaniline reached 20% , the composite of nanocellulose reinforced
polyaniline maintained good electrical conductivity and improved toughness.
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Table 1 Conductivity of the polyaniline composite
. %—‘é’%ﬂ?ﬁﬁ% émﬂé%éﬁfrﬁ% SEAARRE LAY

I3 % I3 % (S-em™)

A 1 99 —
B 5 95 2.81x10°
C 10 90 6.74x10™
D 15 85 1.31x107
E 20 80 2.76x107
F 25 75 9.79x10
G 30 70 2.10x10™
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Fig. 1 Tensile properties of the polyaniline/cellulose

composite membrane
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Fig. 2 Low magnification (a) and high magnification (b)
SEM photos of polyaniline—nanometer fiber composites
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Fig. 3 FTIR spectra of polyaniline (hydrochloric acid
doped) (a) and polyaniline /cellulose composites
doped (hydrochloric acid doped) (b) infrared image

3 i

1) SRR IR E A AR A B R R
FL P i 2 SRS i e ) HE VT 384 0, 24 SR i 5 s iR 51 30%
B de 5

2) RN RAE B 57 IS AR AR B 40 K £ 2
SR AR A A AR LT A R RN S S SR,
F R 2 e A PR R S A G RE

3) LR U R RR B RN G R RLAR R [ SR AR 1Y)
TR L, YRR AT Y 2R 0 & iR 2:8 B, A MR
A RAFAY TR (RIS T8 IR R

2% 30k (References)
[1] BRkE, 250 ot, SoeoR. SN S WA S & B il £ Bt
[J]. KRR 2E2E 4 BR2ZRR, 2004, 36(4): 74-78.
Lii Qiufeng, Li Xingui, Huang Meirong. Preparation and application of
polyaniline polyanilinepolymer nanocomposites[J]. Zhengzhou
University: Natural Science, 2004, 36(4): 74-78.
[2] )52, MR, A0, S ABURE P IR AR LT 22 AT i A0 ] 4519 R AL,
BHE SR, 2013, 31(15): 17-22.
Lu Yun, Sun Qingfeng, Li Jian. Preparation and characterization of
nanometer high—frequency ultrasound of cellulose fibrils[J]. Science &

Technology Review, 2013, 31(15): 17-22.

67 I



—t

2,

www.kjdb.org

A SR 2014,32(4/5)

SCIENCE & TECHNOLOGY REVIEW

[3] 5K, EALA. ROKRRRIGE & ST AR 451 S ERE]. w0 T
FERIRRA 5 TR, 2008, 24(6): 132-135.

Zhang Hong, Wang Lijiu. Structure and properties of Polyaniline—
polypropylene composite conductive fiber[J]. High Polymer Materials
Science and Engineering, 2008, 24(6): 132-135.

[4] BRTWE, XBEE, VR, S A TET e R KA Ak 2 S IS gk J ).
BHESR, 2011, 29(34): 68-72.

Chen Li, Deng Lihua, Yan Zongcheng, et al. Research progress of
lignocellulose  hydrolysis of chemicals[J]. Science & Technology
Review, 2011, 29(34): 68-72.

[5] =53k, B, FYERRIAM. Jbat: g, 1999: 173.

Gao Jie, Tang Liegui. Cellulose science [M]. Beijing: Science Press,
1999: 173.

[6] X, ZF4E 2 R AR Bl ()], KEME T, 2006, 20(2):11-14.
Zhao Yanfeng. Advances in technology and modified cellulose[]].
Journal of Chemical Industry in Tianjin, 2006, 20(2): 11-14.

[7] Bai H, Chen Q, Li C, et al. Electrosynthesis of polypyrrole/sulfonated
PANI composite films and their applications for ammonia gas sensing
[J]. Polymer, 2007, 48(14): 4015-4016.

[8] Zhang L. X, Zhang L J, Wan M X, et al. Polyaniline micro/nanofibers
doped with saturation fatty acids[J]. Synthetic Metals, 2006, 156(5-6):
454 - 458.

[9] Razak S T A, Rahman W A W A, Hashim S, et al. In situ surface
modification of natural fiber by conducting polyaniline[]J]. Composite
Interfaces, 2012, 19(6): 365-376.

[10] Park M, Cheng J, Shin S, et al. Flexible nanocomposite membrane of
bacterial cellulose/polyaniline[J]. Procedia Engineering, 2012, 44(7):
863-865.

[11] Miiller D, Mandelli J S, Marins J A, et al. Electrically conducting
nanocomposites: Preparation and properties of polyaniline (PAni)-
coated bacterial cellulose nanofibers (BC)[J]. Cellulose, 2012, 19(5):
1645-1654.

[12] Kalluri S, Madhavan A A, Bhupathi P A, et al. Electrical properties of
electrospun polyaniline—carbon black composite nanofibers[J]. Science
of Advanced Materials, 2012, 4(12): 1220-1225.

[13] Wang H, Zhang P, Zhang W, et al. Electrodeposition and
characterization of polyaniline film[]J]. Chemical Research in Chinese
Universities, 2012, 28(1): 111-136.

[14] Zang J, Wang Y, Zhao X, et al. Electrochemical synthesis of
polyaniline on nanodiamond powder[J]. International Journal of
Electrochemical Science, 2012, 7(2): 1677-1687.

[15] Chao L, Ho K S, Shen S Y, et al. Short polyaniline nanorod prepared
in the presence of para—phenylenediamine[]]. Journal of Applied
Polymer Science, 2013, 127(3): 1853-1862.

[16] Muthukumar N, Thilagavathi G. Development and characterization of
electrically conductive polyaniline coated fabrics[J]. Indian Journal of
Chemical Technology, 2012, 19(6): 434-441.

[17]Jin Y, Chen H Y, Chen M H, et al. Carbon nanotube/polyaniline/
graphene composite paper and its electrochemical capacitance
behaviors[J]. Acta Physico—Chimica Sinica, 2012, 28(3): 609-614.

[18] TR 2, MR ¥S, 2R AL IR W I U L 5 3 ()], fb=A bk 5,
2013, 24(2): 195-198.

Xu Hui, Li Junling, Peng Zhenjun. Advances in anti—corrosion coating
of polyaniline[J]. Chemical Research, 2013, 24(2): 195-198.

[19] EAFER, 0k, 7%, SRR I S HRAE ). MRS,
2013, 27(16): 46-53.

Wang Xianggin, Xin Binjie, Xu Jian. Preparation and characterization
of conductive polyaniline[J]. Materials Review, 2013, 27(16): 46-53.

[20] vk, ARELH, REER A, A5 A SRR A S 5 ORI v R

BET]. R AMRIAAR, 2013, 30(1): 22-26.
Yuan Bingqing, Yu Liming, Sheng Leimei, et al. Electromagnetic
shielding properties of graphene/polyaniline  composites[J]. Acta
Materiae Compositae Sinica, 2013, 30(1): 22-26.

[21] ?/J\J_ B, FTM, S ARBIB AR LA R S rEne

JI. TR, 2013(8): 1870-1875.
Sun Tong, Li Xiaoxia, Guo Yuxiang, et al. Electrochemical
polymerization and properties of polyaniline doped with different acids

[J]. Chemical Engineering Progress, 2013(8): 1870-1875.

(% |k

¥RAIA 204

35 36 101 Rl 58 15 0O v o] iR K B B ERAT) LI AT & i

2013 12 A2 H, HEMMMESEFA“RBEERNEEFTEZE"HNECPMNEREREENE"EZ, PERERF
FREEERFRBRKFE. TLNERUBEEARREEENPLOERMNER AERKEMERARAARKREFEERER

BOAMETNEREEAMSZE BEAIARHRB LI EERE, BE“AHFENREMERITSHE
BB HEAR " KBESHEMNNAE AT RNV EF.IBRIEAR”, “KEER A SLR1T A TN F0 s
TRANBENZR,

“UHABFERREBWILFEI"EEEER, #1T

S0, K R B
RRFARIR”

¥ I A E R R 7E 2% B 3B hitp://210.14.113.38:9080/asop/login.asop?titleld=376 .

N 68



