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Fig. 1 OCP curves of P(2,3-DMA ) prepared by different

oxidants: (a) n(APS)/n(2,3-DMA) =3:1, (b") n(COD)/n
(2,3-DMA) =1:1, (b") n(COD)/n(2,3-DMA) =2:1 and
(b) n(COD)/n(2,3-DMA) =3:1
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Fig. 2 FTIR spectra of P(2,3-DMA) prepared by different

oxidants
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Table 1 Main FTIR wavenumber data of P(2,3-DMA)

Wavenumber(em ~!)

Characteristic band

Prepared by APS Prepared by APS/Fe®*

N—H secondary aryl amine stretching
—CH;, C—H methyl stretching
C = C quiniod stretching
C = C benzenoid stretching
C—N secondary aryl amine bending vibration
Quinone ring mode vibration

1-2 or 1-3 substitutions of benzene

3440 3436
2923 2854 2916, 2842
1635 1622
1465 1456
1319 1311
1125 1116
819 308
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il i XRD JEil AL T 5 — % AL5) (APS) 5

EAEMF (APS/Fe’™) il # P(2,3-DMA) ¥
himmtE (WK 3).
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Fig. 3 X-ray diffraction spectra of P(2,3-DMA) prepared

by different oxidants
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Fig. 4 Effect of the molar ratio of APS to Fe* * on the CV

curves
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Fig. 5 Effect of the molar ratio of APS to Fe? * on the Tafel

curves
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Fig. 6 Effect of the molar ratio of COD to 2,3-DMA on the CV

curves
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Fig. 7 Effect of the molar ratio of COD to 2,3-DMA on the

Tafel curves
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Fig. 8 Effect of the molar ratio of COD to 2,3-DMA on the CV

curves
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Fig. 9 Tafel curves of P(2,3-DMA) prepared by different

oxidants

o, 2 A AR 26 0F T il 4 69 P(2,3-DMA) (Y i
B (dey) AR AR, i % B4 1
e 2GRN 2,3-DMA BG5S, 5
RAHBY, G T E R E R, AT HS
FELPE A9 5 R, X 5 Z0 AN T A R AR 45 AR — 2.

K9 D9 AT A AL R il 45 /9 P(2,3-DMA)
Tafel i 2. M\ rf ol LU i, 5 APS (a) 5] % il %

M= ARLE, R I E G A (b) HI& R P(2,
3-DMA) ) Tafel i (i) S/, JEF
WAL (E,,,) Be, R E G AR &0
HA BB YR, AT R, B A A AL
JIT il & 1 7 ) 43 R R v AT AT Y A
PE LA BT B e R
2.5.2 LIV EFE] 5 PR ER A

%2 2 R MR TH &AL il 4 P(2,3-DMA)
F14) B I B i) AT 28

Table 2 Reaction time and yield of P (2,3-DMA) prepared by

different oxidants

Type of oxidant Reaction time (h) Yield (% )
APS/Fe’* 9 54.5
APS 24 33.4

M 2 BE PRl L, L APS/Fe® " Sy 4K A
I, SN E] O h, 7235 54.5% 1M LL APS %K
AT, S BE I ) 24 b 5 AR ALY 33. 4% , AR ]
2, R A G S A TR I R I L R, AT A AL
R A 7™ BAR 48 w8 A2 7 B RO

3 &g

S LK R R, R E A E AR (APS/
Fe’ ) REMSSCH 2,3-DMA 76 FL A& 2 b i b g
B4 JFHLAL (OCP) (ZL4h g% (FTIR) #1 X-
GHEAT T (XRD) RSB BR, RH F 5
APS S 4y A B TR = W08 24 B L 7 B B R
JERN 2 T HE RIS . 2 n(Fe’ )/n (APS) i
10:1,n(COD)/n(2,3-DMA) Ny 3: 10}, F= ¥ i) 4%
TP R F i S — AR R (APS) AT A
I P (2,3-DMA) Hil b, & & & k7 (APS/
Fe’ ") 21 Tl %1 P(2,3-DMA) , 7E fL k24 ok
B 77 3R AR 7 T ELA A A
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RAPID EMUISION POLYMERIZATION OF POLY (2,3-DIMETHYLANILINE)
INITIATED BY APS/Fe’* COMPOSITE OXIDANTS AND
ITS PERFORMANCES

Li Ma, Shu-juan Wei, Meng-yun Gan, Fei-fei Chen, Nan Tian, Jun Zeng
( College of Chemical Engineering, Chongging University, Chongqing 400044)

Abstract Poly(2,3-dimethylaniline) (P(2,3-DMA) ) was synthesized by a rapid emulsion polymerization
using ammonium peroxydisulfate and ferrous ion ( APS/Fe’" ) as composite oxidants. The effect of Fe’* on the
rate of polymerization of 2,3-dimethylaniline (2,3-DMA) was discussed by open circuit potential ( OCP)

* and the amount of composite oxidant were optimized by cyclic

curves,and the molar ratio of APS and Fe’
voltammetry and Tafel curves. And the characterization results of electrochemical properties of P(2,3-DMA)
were proved by contrast analysis of infrared spectroscopy ( FTIR) and X-ray diffraction ( XRD ). The
experimental results showed that main infrared absorption peaks of P(2,3-DMA) which was synthesized by the
composite oxidant exhibited red-shift. The phenomenon revealed that the structure of products was relatively
complete and the electron delocalization increased. The optimal properties of P(2,3-DMA) were achieved
when the molar ratio of APS to Fe’* was 10: 1, the molar ratio of APS to 2,3-DMA was 3: 1. The open-circuit
potential measurements indicated that the rate of polymerization of 2,3-DMA with the aid of Fe’* had a
substantial increase. The P(2,3-DMA ) with higher yield, better electrochemical and crystal properties have
been prepared by composite oxidant APS/Fe’” .

Keywords Poly(2, 3-dimethylaniline) , Emulsion polymerization, Composite oxidant, Rapid polymerization



