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Synthesis and Spectral Properties of PTh/ZnO Nanocomposites
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Abstract: ZnO, PTh and PTh/ZnO nanopowders were prepared by solid-state reaction method within 30 min,

respectively. The microstructure, phase change,

shape and the spectral properties of the products were

characterized. The TEM result shows that PTh/ZnO nanocomposite has a rodlike shape with 20 nmx 80 nm.

Infrared spectroscopy illustrates the formation of Zn-S bond. DRS analysis indicates that the absorption edge of

PTh/ZnO is 605 nm and the polymerization degree of PTh in nanocomposite is 9. The thermal stability of the

nanocomposite was better than pure PTh.
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Diamond TG/DTA 6300 43 #1 4% (3 H PE 2 #))H
TIE T, J AR, THEE 10 °C-min”',

1.2 PTh/ZnO E & 4K B &l &

4 0.01 mol ZnSO,-7H0 (43 B 2k | P4 % fb 27 ik
FT7)F0.02 mol NaOH(43 A4l Rt il fb T4
BELZN 7)) 43 BRI I T A ek IR & WS | T IR
B YR 45 0 380 7 728 BORS BRAR | SR 05 45 R B 489 1 S
kSRS 29 0.5 h JE S8 A @A, 5 A 100 mL
INBEAR R T 60 CAEIR K I a4k SE Sy 2 h, B
B LB TR 3 K, FHLKZEERR 2
WOHIE G AR A TR E T 85 C T 2 h, K5
PAED IR P F 500 CTFAHE 2 h, BIAS ZnO 40K
By, B

14 0.003 mol oK FeCly(4 B4l | 1 DU i X 5
J7) 5 0.003 mol ZnO 44K ¥ T 3 5 A v AF &
NEZ ARG REHS Zn0 551 5T 1Y 5 1 BEW)
RN TEL WP NS AT TR o371 AN A ) I 02 K
R ZE R LAk B AR AW S s o &
1533 BAB K (9T 30 min), KHEGWHE T IRE
TR 5 2L 08 DR RN Fe sk | Ui B FeE Bk
W5 FHZE R KR & PR R U E 3 IRJE AE 70 °C
T2 h A A PThZnO A8, fEARN
ZnO BITEBLT | He [FVA 4515 21 5 2k (L 9 46 PTh,

2 @RS

2.1 TG-DTG ##f

K 1~ ZnO 4l PTh & PTh/ZnO 9K E & W)
) TG A1 DTG El, 4l ZnO(El a)7E & H~750 CZ [H]
HEHT 5.9% B i 2%, 31X I /0 4 W B 7K 9 1
Bk, 2l PTh(®l b)7E 284 CLARTA 9.8% M) T | iX &
W B A B B, 7E =R 2 750 CZ IR A4 T 2 R4y
fife 7% 364 CI A5 1 WA 531 CRAS 2 Ik

S 5503 %
100 (a)
80 4
= 604
)
£ 40 4 ©
20 4
] (b)
0

100 200 300 400 500 600 700
Temperature / C

DTG

517°C

1(|)0 260 3(|)0 4(|)0 560 660 760
Temperature / 'C
(a) ZnO, (b) PTh, (c) PTh/Zn0O
17 dh 0 TG-DTG 4k
Fig. 1 TG-DTG curves of the products

I3t % 615 Cff 584  #E PTh/ZnO 9 TG M4k L (&l
¢), R EWTE 20~360 CZ AL EINA 14.19% 1) i 5
PR X2 ZnO FIERE PR K K {H I PTh/
Zn0 HRA 1 Rk, BIRIRE R 517 °C, 2 607
CHrfRoea, BA IR LR kR 546 PTh A L
ThiE T 153 °C, BEWITE 500 CLA R & G W g e
PEZE & T2 T, 7F 600 °C LA LW 3 1) R e P A
2.2 XRD ##f

2 R ZnO 44K KL (& 2a) 26 PTh # K (K
2b) S PTh/ZnO(H# 2¢) & & UKL XRD K, 7E1E 2a
o, Ak ZnO WA TIEN B JCPD R R (36-1451)
ST R TG ZnO AW G 1T ST I AE 7E SE 4k
PG U0 EH BT A5 7 b R RE AR /0N | T ELAYT B e A 2
B R R EE R E R A, XRD Bk L
ZRANAEAE UL B T A5 7 i A 2 58 5 o AR 9 Scherrer
O AT RAF BUR RS 24 nm, 7E ] 2b
PTh A& . B 2¢ 1 PTh/ZnO 99 K & & 111
XRD Bl 544Kk Zn0 RAHE , XULER &Y
K ZnO W AR ZE A SZ PTh 95200 | [R] Bt 158 B A
ZAEYT PTh R T E I W2 U6 ZnO 9K IR 1Y)



E2 M R

. PTh/ZnO B A 99K B (1 1B A0 G ml B H G 38 4 1 293

()

(b)

Intensity (a.u.)

(110)

(103)

(200)
1 f012)
(201)

(2)

T T T
10 20 30 40 50 60 70 80
20/ (%)

K2 7 XRD
Fig. 2 XRD patterns of (a) ZnO, (b) PTh and (c)
PTh/ZnO nanocomposites
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Fig. 3 TEM micrographs of ZnO (a), PTh (b), and PTh/ZnO (c)
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Fig. 4 FTIR spectra of the nano-materials
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Fig. 5 DRS spectra (A) and the differential analysis
(B) of ZnO (a), PTh (b) and PTh/ZnO (c)
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