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Preparation and Microwave Absorbing Properties of

Poly ( o-ethoxyaniline ) /Fe, O, Nano-Multilayer Films
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(Department of Applied Chemistry, Northwestern Polytechnical University, Xi’an 710072)

Jian Mugqiang Huang Ying Zhang Yinling

Abstract  Poly( o-ethoxyaniline ) /Fe, 0, nano-multilayer films were prepared by layer-by-layer electrostatic self-
assembly. Poly(o-ethoxyaniline) was synthesized by chemical oxidation and Fe, 0, fluid was obtained by hydrothermal
method. The morphologies, electromagnetic parameters and microwave absorbing properties of the film were character-
ized by means of scanning electron microscope (SEM) and vector network analyzer. The SEM picture indicated that
the film was sheeted. The film had both magnetic loss and dielectric loss, but had magnetic loss predominantly. Be-
sides, in the lower frequency range (810 GHz) , when the thickness of the film was 3.5 mm, microwave absorbing
effect is better and the minimal reflection loss is =11.5 dB. In the lower frequency range (10-12.5 GHz) , the mini-
mal reflection loss is =10.4 dB when the thickness of the film was 2.5 mm.
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£}, Ing Kong EPIARIET Fe,0, —#IBPE K IR
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R EEEAE R AT 28, Zhichao Hu %5 AR
FHER L A AR5 T RN RN IR 2 12 H
VEHAL A5 & AY . Leonardo G. Paterno %' AR
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SCRHIE L H A 2R BRI 45 T POEA/Fe, 0, &4 ¥
JBE %68 e HL R S B SO e P RE A TSR
1 =I§
1.1 FEiLH

4B AR A4l Aladdin + g 3R R
2240, Aladdin; i85 R 4% [ (NH, ),S,04, APS ], 23 #7
ali( LUF PR , R a4 AR fild A R A A R
RN AN (PSS, 73 F #2270 000) , 73 B2k, [ R
B AR (FeCl, -4H,0) , RE TG AL T A BRA
H); =5 (FeCl, -6H,0) , R L AL 2FR )
THEREA (C s Hyy NaO, ) , I 258 LA BRA ] 3 &
SAALEA (NaOH) |, R Ak 230 7S )5 20K (NH, -
H,0) , P94 =G 40 e T Wefi iR (H,S0, ) , Kt
R =T
1.2 FRIENSE

SuPRA 55 I B4 (SEM) , [ ZEISS /A
NlcolET iS10 i HL it A8 e 2T SR S i AL (FT-1R) , 32 [
Thermo SCIENTIFIC /23] ; HP8510 MI4& 43 #T4Y , 35 [ B

HAH

1.3 #&FE
1.3.1 HZESHEEH POEA

(D) HE I8 ngyz sopnene 1o =3 *1 KB LA
SR RIS A pH Eh 2 ~ 3 1Y+ b ARl
FRENTW VoK R 2

(2) 3% M8 gy o 1 gmme = 101, BCH] 1 mol/L
R I BRI B T R, s BRI (1) ¥R, I DR A
BEHE 24 h,

(3) #1535y = Py I8 =R WIS 6, FRR IR DRHR

T 1 mol/L 521 24 h SR B T 60°C HA5 T14H
Hh g E PR IS 2 Eh R 1B 221 POEA %5 .
1.3.2 K#EFIF Fe, 0, HEiRA

(D) FERB 0 e = 1:0. 8 LT 0. 3 mol/L
I, 65 CoK I HE 1k , AR B W 5, FH 2 mol/
L 1) NaOH %M pH 2 11 ~ 12,

(2)FUHE n g g = 4. 301, IATHIR SN, B
£ 40 min,

(3) B (2) WA AR N 42, Bl TH 2 160°C
PRI 6 h J5 B B ARV 2 BALEM h i, 40 min,
T PR 40 min,

(4)¥ (3) IFIHRE 6 h i, 2B F/K RN 5E
BB E P, M B FOKEA E 100 mL, # )
PEFE 40 min, B /M 40 min, 13 Fe 0, BEFIA, 55,
1.3.3 HEREXENEESHEHER

(1)BECH 0.1 ¢/L B POEA ¥, H 0. 1 mol/L
R pH 8 2 ~ 3, BRIGHE IR Vigos * Voopasw = 1730
IOAREAR , 2 T8 18 h, &,

(2) i 0.1 o/L 1Y PSS %W, FH 0. 1 mol/L
RV pH 2 ~3 % H

(3)H AL BT B IS S R (1) WP 10
min, U 25 85 /KR BE RO, T8 R AL (2)
W 10 min, B 25 B TR R VESOK, T, bl
— A4 2 (bilayer) . R L R T -k -1
M B, HRIE R R B — @ SO X
2o N TORSEOT AR 5250 ) 45 19 52 A R 20 A
WorFIZ,

2 #RE5it
2.1 EEHENEIR

Kl 1 2 POEA/Fe,0, & & WM SEM &, AT LA
F il AW — 2 R R 2 L, X 02 POEA (1E
A, RIS R L 5 — LK LT Fe, O, FUkL,

v

Bl 1 POEA/Fe,0, BAHIRA SEM &
Fig. 1 SEM image of POEA/Fe,0, composite film
2.2 FT-IR %%7
&2 iy POEA/Fe, 0, A HBH FT-IR K3,
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Fig.2 FT-IR image of POEA/Fe,0, composite film
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Fig.3 Electromagnetic parameters vs frequency of POEA/Fe; 0, composite film
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MES figk 1 ATLUE L BEE d IS, 7E 8. 5
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RL 2 e 5 B (HFE d 4 3.5 mm B3k B 8 K AE,
J9-11.5 dB;7E 11 F111.3 GHz &b, RL 2 /Ma#,d
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PRAFEACR, BIVXF R R 10 1) PR AT 5 5, 3 55 T T 4 1 1)
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W R N -11.5 dB; 7648 5 M %95 (10 ~
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Tab.1 RL data of POEA/Fe,0,

composite film with different thickness

d RL/dB
/mm 8.5GHz 8.9GHz  10GHz 11GHz  11.3GHz
2.5 -4.7 -6.0 -5.1 -10.4 -8.3
3.0 =7.2 -10.9 -5.9 -8.0 -7.0
3.5 -6.7 -11.5 -4.0 -4.8 -4.0
4.0 -4.2 -6.5 -2.4 -3.4 -2.6
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