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Preparation and near infrared absorbing property of polyaniline/CuS composites
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(1. State Key Laboratory of Environmental Friendly Energy Materials, Southwest University of Science
and Technology, Mianyang 621010, China; 2. School of Materials Science and Engineering,
Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: In this work, the flower-like CuS was prepared by solvothermal method using CuSO, * 5H,O
and S. The parameters, such as the mass of PVP, the mole ratio of Cu and S, the reaction time and the
temperature, were carefully investigated by using the orthogonal matrix experimental method. Then,
polyaniline/CuS composites were synthesized by in-situ polymerization and recombination method. The
flower-like CuS was characterized by FT-IR, XRD and SEM. The near infrared absorbing capacity was
test by Solid-state Diffuse Reflectance UV-Vis-NIR Spectra. The results indicate that the flower-like
CuS with the diameter of 5~8 pum can be obtained under the best conditions for the mole ratio (Cu * S)
of 1: 2, the reaction temperature of 200 ‘C, the reaction time of 6 h and the mass of PVP of 0. 25 g.
The near infrared absorbing capacity of polyaniline/CuS composite adding 30 wt% CuS can achieve 2. 1
a. u at 650 nm.

Keywords: Flower-like CuS; Polyaniline; Near infrared

S EE: 2018-03-05

HEETH : VB RFERIIIES (1562x2101, 172x910201) 5 PHRERHE K2R 112 AR A T 58 3 #3H40) (181.ZX437, 18LZXT09); U
NI B2 AR (2017TD0020)

EEB A TEEA987—) ., . DR, W2, FEHFIT5 10 NI 2L ANk,

BiEE: 65, E-mail: 805789043@qq. com



158 W KFFHCA RAF R

%57 %

1 5 §

T LT A MRMORA A}, PR e ry i i g
Ll 2% fRT BT 4% 32 e . BRAL Y R R T LA A
WEBRIT . HA W 4 s 20 A W e v gt Horpr,
A B G RAS AR B . A 1 2% 7
T BEA AL OKGED LR A s
A RS ZE B A S 3 2o K Ik A LA A
ARGE R BT A6 i, LR O 2R B8O R AL 5 1Y 7R
5 s Wi J5 LR FH 8 TR A 85 T Cue S 90K
TE 600~1 100 nm JTZL AR X 35k N A5 45 558 1) 5 I AL
TR SR R P 25 1k £ TR AR R 100~
200 nm B BRAL 4 90 KB F (Cu, S, 1< <<2), 7F
1 400~2 500 nm % BeA BER N, HETAME L3
T 3050, [ HHR4F T X o] WA R ad . Tian
SR P AT AR 2R Al DL SR M T e 5 B
TAEREE MG B AERE R R 0. 51 W« cm
OGRS (980 nm) T, 5 min PIFE i 22 1A i B AT
FhiE 17,3 °C L 4 R FHF AR A e T.

BRR A TR A A S R R HL AT 36
IERE RS A B T 2006 5 S5t o L A i A,
255 I B AW R B A T AR A Y
RPN 1 1) Bl B A A% B ek e, HAE T 2T 41
XA W X R T 2T AP BB 9 BE E T L
BRI HEAED X AN R B T IR B A ROR M T T R 50
WFE, 45 5 2 B L W e g 1 25 R /B 4188, Yang
SFENOTF R T — LT R 1) B B I e b
B W I B R s 570 nm B F] T 780 nm
BT« 300 3 T30 S 6 R A P g i s S S E A T
HR AP 2T AN RE RO R, S5 360,
R AR 1T 285 118 R A i IV e 499 A AR A L 5 SR AR e A
ST i b P K AT 4] 30T 21 A/ A e F 7 B L B T L
R LLRS. (R RORB AR AR A P e S
SALAS HAHE 2 [A] RE A% AT 300 % 4, R 0L 75 20—
HIFGE LT IR AR B U 52 3 T AR L

AR SN, B A RN SRR e () L 8 s SR R DAL
REDE BN RN /AR T LM SR

2 ZWES

2.1 ik F

FABRIR ] (CuSO, » 5H,0,99. 5%) i (S,
99. 0%) B ZJ7 ML & 2 il K30 (PVP, 99. 0%) 2K
Jie (An, AR) L3t B iR &% (APS, AR) ¥ £h ik (HCI,
AR) (oK 2B (C, Hs OHD 72 H i ER T BHRE AL 2 i

A R F] s N-FE LR e i (NMP, 99. 096) 7 H B
Fr T30 ) A7 FR2A AL
2.2 WALERHI&

SR R G 2 AL, SEgh R R (LA
155 1 S8 M) i 0. 25 g Y PVP F 50 mL
PR ARG A NMP (15, 0 mL) 5% 4 8, 1
HEBEWBEERE, IMA 1. 0 mL (1 mmol «
L™ CuSO, « 5H, O % 4k a9+ 10 min, 15
=B A 100 mL IR 2 RN 2
P SRS PRI 0. 032 g(1. 0 mmoD By AR &
I RN 22 1R 10 min J5 . F 160 °CF /4 h.
NS5 G B bR LW W T BRI, 4
OEAK PR 3 KK S EETR Y 2 UG e
60 CH2S T4 8 h BB AmiL S K. LK
B EAC SR R R KR Ly (3') IE A8 W5
RN 1.3€ 1.3 2 fis. il it IE a8 15 8 i
AR IE 2 R .

1. PVP
2. NmMP s

3. CuSO,5H,0
N Y

' 7

§ 1. SR //

W x o v TR
—_—

PETTE I
C R

B 1 EAN ks maA T & A
Fig. 1 Schematic of the solvent thermal synthesis of
CuS
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Tab.1 1,(3") orthogonal design and experimental results
TE A BUR L COR D 650 nm b
FE (Cu:S) WE/C)  BE/b) (PVP/») MR

1 1 1 1 1 0.78
2 1 2 2 2 0. 61
3 1 3 3 3 0. 68
4 2 1 2 3 0. 68
5 2 2 3 1 1. 05
6 2 3 1 2 0.77
7 3 1 3 2 0. 45
8 3 2 1 3 0.51
9 3 3 2 1 0.99
Ky 0. 69 0. 64 0. 68 0. 94 —
K; 0. 83 0.72 0.76 0. 61
K; 0. 65 0. 81 0.73 0.62 —
WER 0.18 0.17 0. 08 0.33 —




% 14 &

B, 5 RN/ FAAR A8 B GBI 4 SN B 159

®2 EXIRRARFESKER

Tab. 2 Factors and levels of orthogonal test

A(Cu:S) BOUZMEREE/C)  CUZRiE/h)  D(PVP/g)

1 1:1 160 4 0. 25
2 1:2 180 6 0.5
3 1:4 200 8 1.0
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Fig. 2 XRD spectra of CuS (a: samples of Tab. 1,
b: sample of optimal conditions)
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Fig. 3 SEM images of CuS
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Fig. 4 NIR absorption spectra of CuS (a: the
samples of Tab. 1, b: sample of optimal
conditions)
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Fig. 5 FT-IR spectra of PANI/CuS composites
(a; CuS 20 wt%, b: CuS 30 wt%,
c: CuS 40 wt%, d: CuS 50 wt%)



% 14 F

B, 5 ORI/ FRACAR AL 6 H) & B 1 4r SRR A 161

6 o 3% e /o AL Al 19 XRD [ 3% . 18]
27.5°.29.4°.31. 8°,32. 8°,47. 8°.52. 5°f1 59. 3°4b
P AT P IR A L S TR il A A O 45 R R
HAGE 2 s fe s i e fi 8 — 2. 8. 7°,14. 97,
20. 9" 25. 1°RbA 55 W Wil , -5 SRR 1) H A3
— L R Sl R A A T SRR
J1% » ) ok 5 LA 5 194 52 5 I AT RO B A B 119 2L B
5hh.

25.1294 32.8

g7 149 209

Intensity/a.u.
3
N
2
5
(<]

10 20 30 40 50 60 70 80
20/°

B 6 FEp/mAiAts XRD B (a; CuS 20 wtlg,
b: CuS 30 wt%, c: CuS 40 wt?%, d: CuS
50 wt%)
XRD spectra of PANI/CuS composites (a:
CuS 20 wt%, b: CuS 30 wt%, c: CuS 40
wt%, d: CuS 50 wt%)

Fig. 6

3.5 RER/MURESHEHES T
7 S SRR/ AR S A kL SEM R

R R e/ #h
wt%,b: CuS 30 wt%, c: CuS 40 wt%, d: CuS
50 wt%)

Fig. 7 SEM images of PANI/CuS composites (a: CuS 20
wt% . b: CuS 30 wt%, c: CuS 40 wt%, d; CuS
50 wt%9)
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