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Abstract Polypyrrole@sisal nanocellulose (PPy@CNF) composites were prepared with sisal nanocellulose and
pyrrole via a simple in-situ chemical oxidation polymerization. The morphology and structure of PPy @ CNF were
analyzed by SEM, XRD and EDS respectively. And the adsorption properties of PPy(@ CNF on methyl orange (MO)

which was azo organic anionic dyes were investigated, the results indicated that the best adsorption effect was

335. 1mg/g when the concentration of pyrrole monomer was 6. 0g/L.

Key words sisal nanocellulose, polypyrrole, methyl orange,adsorption

KA Z W, 5N BB K. BRE
e 5 8 L 3R M X 8006 1 B 5 K B IS R A
JEH L RS Y RS2 B G Tl T e Y
B EDYRR K A B T A B T AC R R AL
FULTETE OB Bk 03 5 15 L A~ 1 R B vk
S R IXLE AR BT V5 L W MEIE e T R AT R A R
] B T Qe R ) R A R R 2 22 L R A 35 A
SRR O R A B B A T k2 LT
v BB 1 T RS B RS 2 T S A B 2 —

R (PPy) BAT L5 (9 T Bk L A A ik JEU 1k
FIES 22 e A 4 i, A2 Tl B K b B R PPy
BE 55 BRI R 4 B T A ALY R AR BTz

W BRI PPy 78 AL A ok B b 245 5 A1 3R i
SR H U R RO . 4K AT 4 (CNF) 1Ry — il 4
1) 43 BRI BB 0O HOR R e ARAIF 5T LA SRR 21
Y JERHE AR 9 CNE b 43 HOR) L SR B A Ak 27 4604k
Pl % PPy@CNF & & # kL, 58 PPy@CNF 78
PO A HLBA B T ek MO B T B P BE

1 SLIGE 4

1.1 FE

SRR LR 4k, ) V5 S R A 5 I g (o By 2D, Bl ir
TR A PR w S b P U 28 1R P Al s H LA
(MO, Frah) , BT T35 A R 2\l s CNF DL &1 R

E£TA :EHEKARFFEEA (21264005) ;) P8 H AR B4 FE 4 (2013GXNSFDA019008) ;7 P A (0 4 J& S A5 (o b b 12 [ 50 8 000 50 30 &5 0% 7 Sk

FFHE 4 (13AA-6)

VEE B A ALBRIR(1991-) , Lo B L BFFE 2L L BT T 1o Ay 44 0K £ 2k 3% o e B M RE AT 5T

2 ANFE: -5 & O L W S Wl SR A= e A 7



© 224 - b T A B R %46 &

£ 2 Ry JFORHE IS 2 SCHRE6 Tl 4
1.2 PPy@CNF E&##41&

KA AL i A5 . FRH— 8 7 CNF B )
4. 2mL G AL & (HCD (37% ., wt, i@ 380, T
G, 43 80T — 5 it 19 7K A i ) Bk BE R 0. 196 1)
CNF . SRIG B 0. 1L I WO A H2E =M h,
FEFREL 0. 926g B 7S KA =&AL (FeCly «6H, O)
FEATHEFE 30min J& , 9% 02 5 ik % FL A 0. 100g, 7
B NP 5hE B2 BT KBRS R i Uk
HEBWER . 76 55°CHEAR T4 24h J5 B . B
7% PPy, @CNF & &tk # Bk ik, R AR
WS L% R 45 PPy, @CNE &2 & #8 (n A8 3t
WA RE g/ L), MM AT FeCly 6 H, O B FE/RIC & e N
1:2.3,
1.3 ¥ MO BKMBAENITE

H 30mg AS ] & vk B (1.,2.3.4.5.6.7 il 8g/1)
I3 R A AR PPy@CNFE 43 51 A 100mL % J&
i 200mg/L 1 MO 7KW, 43 54 35 5 J5 78
R EE 28h, 1§ PPy@CNF J& 3K 4 > 98 Wi
MO (¥, PPy@CNF X1 W MO 4 ¢ B Z00%
B 25 it i DL (1) - Al B 7 AR LK (2D

g = — (1D

q. = — o (2)

Kh,Co I MO WA AW . mg/L;C, ¢
2] MO %W B B, mg/L; Co R F i iF MO %
WU BE , mg/Lsq. ¢ B 20 W B 45 . mg/gs .
Ry VA W B2 B mg /g sm SRR Y B, mg sV
i MO B AT, mL,
1.4 &K

K 4 B 7 2 0B (SEML, JSM6380-LV #Y,
HA JEOL A "D X f AT It R FH XO6 R %
A= W64 06 6 BE 3 (TU-1901 R, b 5% 35 47 18 1
XA A R TTAE A T X RS AT, SR X 4R
Y (XRD, X Pert PRO #1, fif 22 iH 99 FF 2 7)) %F
FE A #E A7 0K, SR 4 A AR 1% X (EDS, JSM-
5600LV #, HAS JEOL 2 &) X RE & ik 4753

2 HR5WR

2.1 Mg IR BE X R B A G R

AN TR IH M 6 B 1) PPy @ CNF X MO 1 W [ 25
UK 1, B AT LUE B A A v B A
1g/L ¥ K% 6g/L,PPy@CNF Xf MO &)W [} 75 &
M 213. 6mg/g 4N 2 i KAH 335. 1mg/g; ML HL {4k

W R SR 3G K, PPy@CNE [ W B 75 2 D) F B B AIG
PPy(@CNF Xf MO (1) W Bt 25 1k [ifi & 0k i o 44 ok iz
Bl fin 2 S B WIS 1 e H L S PR A L DL
(35 0, PPy (@ CNF 1 B 3 14 o5 38 o >4 20k 2 1 ik
W e B INF 4 ok RS (9 PPy a] BE JT 4 1 58, [ A%
T PPy By b 2 1 B AT R I T W B 0

g

s

W B Rk / (mg - g71)
S

(=]

1 2 3 4 5 6 7 8
LI VA2 BE /(g - L)

K1 AS[E] kg 9 BE Y PPy@CNF XF MO 1 1 [ 75 4
PPy; @CNF W fff MO Hi J5 19 EDS % & WL & 2.
MR LI 1, PPy, @CNF W [ MO J& . B Y
STCER XK H T MO JURH k7 i iR 40 141, iX
F B PPy@CNF G X MO #4748 R W Kt

s
A PPy, @CNF
MO PPy, @CNF-MO
0 i R

4 5

R E/(a.u.)

i/ keV

& 2 PPy, @CNF M [} MO HijJ5 /9 EDS 3% 5]
2.2 PPy@CNF ERo

CNF(a) ,PPy; @CNF(b) # PPy(c)#J SEM K]
WE 3, I 3Ca)al LIF i, CNF A9k RE £
FLARE54 . AN 3(b) AT LU Y, e g B 32 0E 47 i
it Atk R G, fl 0 PPy B+ WK 2 4y
600nm , >R HIIXFP 44 2K RUEE 1 22 L AR 45 #4) v] DU AE

&l 3 CNF(a) .PPy; @CNF(b) .PPy(c) ) SEM [



%1 kSRS - L @ B R 290 K 2T 4l 355 B RE R Y 48 1Y 1 R RE T 5 .« 225 .

bt 6 SR 45 I R 380 5 1] P D D00 A T i A R i g 2R
G A1 SR ) 5, ] 3 (o) SRyt i BRI B O 6/ L I
il PPy@CNF 9 SEM [, \E 7] %1 PPy fil CNF
MHE B 50, 3R ¥ 28 CNF % m e i B 42 24
50nm M FEZE R

CNF.PPy Hl PPy, @CNF Ay XRD 3% & WL 1A 4,
T LLE H, CNF 78 20=16°. 23° 4 B > 17 5+
U, R MR (Y £ 4E R T S BURR IR PPy, @ CNF
TE 20=26" 1 B — 1> 98 22 W Ai 3 g, Jy PPy & P
FEAEAT S04 CNF ¢ AF A7 5 05 oK 7R ok, &
Bl PPy 5 @t CNF £ . JE AL T L CNF Rk,
PPy A M2 0 BE 4548 . X R W] CNF 7E L g it fif
A AT UG H AT A R 1 B 9 oK R BE i i
B35 P A5, JF 38 5 PPy AW B PERE .

PPy @CNF

10 20 30 20
20/(°)

Kl 4 CNF.PPy fl PPy, @CNF iy XRD % &l

2.3 BHAEHR
K FHHE— G sh fy A A [ W3 (3) TR e — S ol
Fr2E RO S (4) JHF5E PPy, @ CNF W% B 4 6 Y
EIPIESUR R
ki

2.303" 9

log(q, —q.) = log(q,) —

t 1 1
— = s+ —t 4
g kzqé q2

K .qi g, NP2, mg/gsq. A ¢ B
ZI R W BT B me /g sk N UE— B ) R LR R R
5 R E R min T sk RIE G Bl ) AR R 1 SF i
R EH, g/ (mgemin),

PPy@CNEF X MO W B (9 1 — 2 5l Jy 2 45 7Y
ZHILF 1. PPy@CNF XF MO W [k 4 o — 2 sh 5
SRRSO 2, N 1 MR 2 mTAL X B MO
AN T V5 W0 B v BE T 1 — 2 3l ) S SR RN 1 9 3
NHRERI LA RE R R, M 98 1%
R B HLA A O R B R? 397>0. 999, HLA R 4f 14+

% 1 PPy@CNF Xt MO M & — Rz HF KBS H
MO WU E /(mgsL™")  ky/min"!

q1/(mgeg 1) R?

100 7.78X10°3 41. 65 0.915
200 9.32X10 1! 105. 21 0. 980
300 9.83X10°* 45. 33 0.652

% 2 PPy@CNF X MO M B —Rzh hFEB S
MO W/ (mge .71 k2/[(ge(mgemin) '] ¢»/(mgeg ') R?

100 8.67X104 166. 94 0.999
200 3.34X10°° 326. 80 0.999
300 9.70X10°° 408. 16 0.999

Fet g, 235 166. 94,326, 80 il 408. 16mg/g. 5
q. AR B, £ W PPy, @ CNF W[ MO 4k} i
FELF G WE 2B J7 A A58 (1 0 o LB

3 it

SR TG oK 4 K £F 24t 2 5 ik s 38 ok A Ak 2% 48 b
Bl #5 T PPy@CNF &Mk, WFwss &Y. B
A KGR E) CNF 0] LA R o JOR A R AP
PPy, ffi PPy ¥ 5] 440 8 78 CNF ., BB T LA
CNF J.ts . PPy i A1 J2 0 00 8 45 74 3 Bl oy 1) i ke
T 7E B Ak R i R ) A% 1 PPy @
CNF & A 4R AT 400K RUBE (1 W B 4 5, DA T 3
58T MO 8 B BE A A 0288 B g 5 K Y Ak 2
PRHET — B AR BUAS G 0 IR O R

2% CHk

L1 SRl M koK 15 Yo x4t R 2 e [ 0. v |l 14 TR 2
2006,5(1) :3-5.

[2] ZEW A5 A Wdl & T2 b #Ep g B2k i v #F 58 [D]. K
RO, 2011,

[ 3] Gupta Vinod K,Suhas Dr. Application of low-cost adsorbents
for dye removal-a review[]].Journal of Environmental Man-
agement,2009,90:2313-2342.

[ 47 Omastova M, Trchova M, Kovarova J, et al. Synthesis and
structural study of polypyrroles prepared in the presence of
surfactants[ ] ].Synthetic Metals,2003,138(3) :447-455.

[ 5] Bhaumik M,McCrindle R, Maity A.Efficient removal of Con-
go red from aqueous solutions by adsorption onto interconnec-
ted polypyrrole-polyaniline nanofibres[ J ].Chemical Engineer-
ing Journal,2013,228:506-515.

[6] Wang S Q.Wei C,Gong Y Y.et al.Cellulose nanofiber-assis-
ted dispersion of cellulose nanocrystals(@ polyaniline in water
and its conductive films[]J]. RSC Advances, 2016, 6; 10168-
10174.

[ 7] Muller D,Rambo C R,Porto L. M, et al.Structure and proper-
ties of polypyrrole/bacterial cellulose nanocomposites[ ] ].Car-
bohydrate Polymers,2013,94(1) :655-662.

[ 8] Sghaier A E O B,Chaabouni Y,Msahli S,et al. Morphological
and crystalline characterization of NaOH and NaOCI treated
agave americana L. fiber[]].Industrial Crops and Products,
2012,36(1):257-266.

[ 9] Ramesan M T. Synthesis, characterization, and conductivity
studies of polypyrrole/copper sulfide nanocomposites [ J J.
Journal of Applied Polymer Science,2013,128(3):1540-1546.

Yok HE1:2016-10-10
&R B :2017-10-17





