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FIARRL KRB PAA 4445427 18.3%.
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Coating formation and performance of polyacrylic acid Fenton
catalytic functional fiber
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and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: In order to solve the problems of active iron species loss and Fe**/Fe** cycling, polyacrylic acid (PAA) Fenton
catalytic fibers were prepared using the technologies of wet spinning, post—stretching, and heat setting under
tension. Based on the oxidative polymerization mechanism, the polymerization of aniline, pyrrole, or thiophene
on the surfaces of fibers was initiated using Fe** coordinated with PAA as an initiator, and a coating, which was
used to optimize the application properties of PAA fibers, was formed. The results showed that the coating could
improve the mechanical properties of PAA fibers and enhance the dimensional stability of fibers. Among them,
polyaniline (PANI) coating worked best, and it could increase the tensile strength of PAA fibers by 45.7% and
reduce the shrinkage ratio by 49.6%. When the fiber was used to treat dye wastewater, the methylene blue decol-
orization efficiency was still more than 90% after 40 cycles, and the total leaching concentration of iron ions was
only 0.26 mg/L, which is 95% lower than that of uncoated PAA fibers, so that the introduced polyaniline coating
could effectively inhibit the loss of iron ions. In addition, polyaniline coating could promote the cycling of Fe** to
Fe?* based on its redox property, and the total reaction time that polyaniline—coated PAA fibers took to decolorize
MB aqueous solution during 40 cycles was decreased by 18.3% compared with that of uncoated PAA fibers.
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ET AR EVBAMHIBCOIAS Fe™ g A A M . Mm% ok
WEWMTELT AER RS, WL AEQIEB B0IR)Z , UL
TR HEVERE

1 SLIEES

1.1 KK 58

B IR (AA) R L mewy , fbfali, I
T3 T 22 sEMRAR A A B2 7] 5 e A L (H,0,, i i
E30%), srHrali, KRR Rk 2R A R A
A 5 H R R I (MA) i 48 A6 4 T BE (BPO) , 24128 43
afi, FUgRTR T A LR A BR A F] . JEK LR
(CHOH) S E L4 (NaOH) . e Bt iR (HLSO,, J5i it 43
$5098 %), B0 o Hral, Rk KU fb 2R RHE A R
O] TEKGFEAR (FeCly) , fha 4l [ 2454 A fb 273
ety BRA F] 5 TEAK AR AR (ALCL) , 43 B4l AR R (R
A AL 2E IR A BR 2 A 5 3 W (MB) 46 3E 2 ik
(CLHN,-H0), ¥y R4k 2k 4l KT Kopks 4n ik T JF
Rl EhR R (HONHLCL) , Ak 274l , Renide 2 Rt
R BRI AR A A 85 (GO) fh2rk4l, 5 2R
WA LR M BN w5 28 oK, REEEE 7 Tl K
ZEHB

IXHS - YG026 R H 7 BALT ki Sp43, IR M P
TRAL B AT BR 2N 7] s TU-1810 BUEE AR AT W46 6 RE T,
A6 38 A A A BR A 7 5 Gemini SEMS00 7 #4417
REHAH BT B e, S Zeiss 2 ) ; NEXSA # X
B FRETEIY , 35 [E Thermo Fisher /AT .

1.2 HFEHESRERE

AR SCHER[15)6 BUR NI R (PAA) , Bifi 5 4
0.015 g A7 BIFMAF] 27.000 g £ BTk, iR &0
FHEFE 30 min, #7530 min, fITA 3.000 g PAA,7E 85 °C
AT HEREE PAA TR M, HIAFESECH 10%
(Y2200 Ve IV B EIRG K Y 2V W 12 h D)
HEBR AU ; SR 5 T 59 5 L 0.7 mL/min 18 54 5 22
VS A FLAE 0.42 mm [ ERFLIE 22 S BF i, 7R3 [V
(1 120.00 g H,50,.400.00 g 7K .3.00 g AICl;.32.95 g
FeCly 21 B ) 5 8 2 22 4 i ) 25 10 AR 21 4k [l B 00 7
&8 B TR RN B B AR LR Al 2 1645 7
EORAE T T 100 CHOER S h 15 PAA 214, 44
N Fi

g i PAA P4 F BT —EE AR %=
T8RN 12 b Bifi 5 T 41 4 3% T 22 A% B9 B4k 72 T
K CBERIRUL 1 min P ELF 46 R0 2 AR, &
RAMER)Z PAA 2145 #5444 FI@PANL, &R Fik
IR BRI IR 2 PAA 2T 4E L) J B EWH IR 2 PAA
74, 73 lan 444 Fi@PPy \F,@PT,
1.3 MR 5 LR
1.3.1 A5kt

ZIR TR YG026 AL 1 HLET 45 1 S0 4T
YRS 1 1 2R R JE BRI AR 4R BE N 10 mm,
A 10 mm/min, AR E A 30%.
132 Mg H

W—EKESYER A 10 mL £5 7Kk, B
10 min Ji U £ A 09K B, R 20 (D) THR2F 2k Al

Sy = LOL‘L x 100% (1)

o S WA Z (% ) s Lo WIWHRRTAF AE K (em) 5
L s e e 4K (em) o
133 SR

W 2 A S E R D TR, DUAR A5 BT L >R
HL YU AR 4, FIFH Gemini SEMS500 037 & ST H
B, 1 B (FESEM)ZE 10.0 kV i e & LSRR 5
T SARFAE .
1.3.4 1EACHAR

Zil N 10 mL BT R B2 20 mg/L #Y MB K
WA 50 mL Beprr, BB R 2 puL H,0,,
TR A BIEAR T FREL 0.06 ¢ 2745 F ik MB
TR AW e, FHT TU-1810 AYZEAMAT I
R RETH I B AR RAE 664 nm T MR
{8, M4 20 (2) TH3E N €8 32 (Ry ) AP 27 4 1 i Al
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Fig.1 Mechanical properties and shrinkage ratio of fibers
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& 2 NSRS AT 4ER RS FESEM BE A,

100 pm

(a) 45 F, (b) £74E F,@PANI

B2 FAESEN SEM &

Fig.2 SEM images of fiber cross—sections
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Tab.1 Effect of polyaniline coating on mass ratio of Fe*/Fe*

in fibers
LFYERER L7 AT N R
F, 96.6%/3.4% —
F,@PANI 83.7%/16.3% 69.8%/30.2%

H 2R 1 Al X TR SRR 4 4t ¥,
AT H: Fe*/Fe* Byt Ll 96.6%/3.4%; TR E A B
W4T 2 F\@PANI, i FH AT Fe¥/Fe () T i L R
83.7%/16.3%, X —Z5RRH, RARMR)Z AT —H 57
Fe*B JF R Fet, EMTFRAR FeX/Fe i i L, Ry Pesifi
feat AL S A MB B3 T 4540 B G IR R
JHe 4T 4 F,@PANI (1) Fe’*/Fe> it i ik — B[R &
69.8%/30.2% , X — 45 KR, i AT B rh AL IR 2
AR A 5 08 A SRR Ak 22 (2 3 Fed/Fe 1Y 76

T, NEE LT AL RCR B 1 A5 Ah, HiIET 3(ce)
AR A LT 2RAR LR 4E ) URZ R PR ET2E FI@PANT
F\@PPy I F,@PT it {2 MB 7K %5 i 2 v - 2 4 ¢
MW EEAT AT AR, X —452R3R0], REATUrE)
PAA AT R R 1, FE AR s 5 e bl .
P 4E FI@PANT R EL 1 AR 1 PR gk i th i
VREE {UN 0.26 mg/L, AR EAALTLE F) 1 6%, X —45
SR, RORR)Z T DB PAA JEMABHFE 4 K 240
PR o, ARy TR TE . R, RO
JHE R JEANASURT S 25 el kB 1k, in ELA R ke
T Fe*/Fe RS, KL, £F 4k F\@PANI #i45 B 0 5
AHETLTERE
Nit—A U F.@PANI G4 4 i, AR SOuF
JURMEALR I PEREZEAT T XF LG S5 2R AN 2 R
R2 4 F,@PANI 5E MM AL AL LB
Tab.2 Performance comparison of the fiber F,@PANI and
other Fenton catalysts

MB/H;0,

e YN SFRERE T
- (EE 5%
JH e/

i o O] R st .
fit/mg (mg-mg™) WA min  J&/(mg-L") Sk

F\@PANI 60 11.1 40 7.8 0.26 AL

rGSs/Fe, 04
PPy

Fe( Il )Fe
(II)-LDHs

C-Fe,05-2

R 2 ATLIAE 1, 5 A AR A AH 25 i £k 590 A
L, 474 FI@PANI HAT S0y i [a) i G Ml IR B |
BRES 12 ISR SR e A B YR K T T i
IR B B

sy MR

=

100 11 000.0 4 30.0 >>0.26 [22]

10 34.0 1 60.0 4.70 [23]

100 51.0 5 420.0 1.65 [24]
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45.7% WA RN T 49.6%
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AR AR, TSR M T 2 I 25 17 TET S ) PAA. 2T 4 1Y)
J 53 7 40 RGP (2 MB 2 7 i SRR e v
JZ PAA LA ROAEHE Fe™FEER, HEMmiflifs B
WA A 312 min, AH FCIRAARLT 4845 %5 T 70 min,
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