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Dispersion of aluminum-doped nano-zinc oxide and its effect on antistatic properties of PET
LIANG Jiahong', YANG Chongling’, XU Yangjie', GUAN Litao'
(1. College of Materials and Energy, South China Agricultural University, Guangzhou 510642, China;
2. School of Chemical Engineering and Technology , Guangdong Industry Polytechnic University , Guangzhou 510300, China)

Abstract : Polyacrylic acid (PAA), polyvinylpyrrolidone (PVP), polyethylene glycol (PEG), sodium dodecylbenzene sulfonate
(SDBS), and cetyltrimethylammonium bromide (CTAB) were used as dispersants to prepare aluminium-doped zinc oxide (AZO)
glycol dispersions with different concentrations of AZO nanoparticles, which were further applied in the preparation of AZO/Poly-
ethylene terephthalate (PET) antistatic composites to investigate the effect of different dispersants on the dispersibility of AZO in
ethylene glycol and its influence on the antistatic properties of AZO/PET composites. The dispersibility of AZO in ethylene glycol
solvent and its effect on the antistatic properties of AZO/PET composites were investigated by different dispersants. The effects of
different dispersants on the dispersion effect of AZO in ethylene glycol, the antistatic properties, thermal stability and mechanical
properties of the composites were characterized using static observation, polarized light microscopy observation, particle size analy-
sis, thermogravimetric analysis and surface resistance test. The results show that the Median diameter of the AZO glycol dispersion
prepared using PAA is about 438 nm after 7 days of standing, which is lower than that of the dispersion without dispersant. Mean-
while, the onset decomposition temperature of AZO/PET composite without added dispersant is 394.08 °C, and the addition of PAA
increases the onset decomposition temperature of the AZO/PET composite to 397.09 °C, with an increase in tensile strength of about
10% and bending strength of about 5%. The surface resistivity of the composite is reduced from 10" Q to 6.39x10° ). The results
show that PEG and PVP are helpful for the dispersion of AZO, while SDBS and CTAB exacerbate the agglomeration of the AZO
particles. In comparison, PAA dispersant has a significant dispersion effect, and it can effectively improve the antistatic properties,
thermal stability and mechanical strength of PET composites with AZO.
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Tab.1 Specific amounts of AZO/EG dispersions prepared with

different dispersants

Samples Dispersant Mass fraction/%
1 No
2 PAA 20
3" PEG-2000 20
4 PVP 20
5 SDBS 20
6 CTAB 20

(2) AN TR 43 #5702 1 AZO/EG 43 BUR ) 45 o
W 2 FroR , L PAA S8R A 491, B il [ 25 & 1% 1Y)
AZO/EGIRA , /3 s it 153455 5%, 10%,20%,
30%,40% M43 IR, 8 75 S 8005 B AR IF 60% , 7] FF
10 s, BF (8] 5 min, {7 8375 5l B 20 BT 28 0 B0, T
AR A3 H A AZO/EG 430 -

#2 AEAEPAAHIENAZOEG HHREGAE
Tab.2 Specific amounts of AZO/EG dispersions prepared with

different mass fraction of PAA

Samples Dispersant Mass fraction/%
7* PAA 5
8’ PAA 10
9 PAA 20
10* PAA 30
1" PAA 40

132 AZO/PET #i# & & # k4 %
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Tab.3 Ratio of raw materials of AZP/PET composites

Indexes PTA  EG Sb,0, TPP

Amount of substance/mol 1 145 2.85x10* 2.68x107*
Actual grams/g 1000 540 0.5 0.5
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Fig. 1 Sedimentation of dispersions prepared by different dispersants at
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Fig.2 Changes in ratio of clarified liquid with time for dispersions

prepared with different dispersants
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Fig. 5 Polarised light microscopic observation of AZO/EG dispersion
prepared with different dispersants
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Tab. 4 Dispersant mass fraction and resistivity of AZO/PET

composite
Samples Dispersant ~ Mass fraction/%  Surface resistivity/{)
p1* 0 4.78x10"
p2 PAA 20 6.50%10°
p3* PEG-2000 20 7.62x10"
p4* CTAB 20 9.34x10"
ps* PAA 40 6.39%10°
P6" 0 >10"
p7* PAA 20 >10"
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(1) TG43#7 -

TG &5 F L3 5 FE 7, AR 43 EL7 X% AZO/PET
BEMBR PG E AR . A RE S BRI iR
ORI RE (T B, AR T PET ZAR iR AT
K, TSI 43 B0 20%PA A 43 B0 B RE S v, il

£5 AFEAZOPET EAMEI TG HIE
Tab.5 TG data of different AZO/PET composite

Carbon residue

Samples T/°C T ./°C rate/%
P1* 394.08 449.28 13.05
P2’ 397.09 456.38 15.19
p3* 393.57 451.47 13.55
P4 394.92 447.77 10.19
ps* 395.75 454.18 15.86

Notes: 7; is initial decomposition temperature; 7, is maximum

weight loss rate temperature.
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Fig. 7 TG curves of different AZO/PET composite
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Fig. 8 DSC curves of different AZO/PET composite
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Tab. 6 Tensile properties of different AZO/PET composite

Samples Maximum force/N Tensile strength/MPa
P1* 557.25 45.79
p2* 609.79 50.35
p3* 580.06 47.74
p4* 520.62 42.18
ps5’ 609.21 50.27

il 24 K AURL 1 A1 SR AL, A AZO 7E PET B HE 1
LI HUA FR o $5) 5 HUR) AZO OkE n] s /b
WL R AT 5 52 A AR R 3R

5 it Pk RE K — 2P B0 IE T 43 HIOR) By 3 2 AR
FHL IR T, 3R 7 vl WL, BN T PAA B PEG 73 HUH
f AZO/PET A¥: ity 4 25y o6 J32 125 AR e AR A5
O3RN RRE A AT BT T S B 2 R,
VNN CTAB 1) AZO/PET ¥ il J 2= M B8 A T T F%
XA RESE T CTAB 51 Y AZO HER InfalA 56,
fd AZO 1 PET JLAA AP U PR P SRS, 325 B0 3 4
H B A PERE T R

£7 AEAZO/PET E&H I B8k
Tab.7 Bending properties of different AZO/PET composite

Samples Bending strength/MPa Bending modulus/MPa
P1* 96.40 2350.35
P2’ 101.54 2658.08
p3* 96.43 2 445.96
P4 92.19 2310.44
ps* 100.97 2 649.18
3 Hig

ARGV T A ERINT AZO 7E EG R 408
1500 S X AZO/PET B & M EHEBE &2 . g —
FRINFAF i R T oy BORIFE S =5 AZO J3 e A
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JF SRR SRl 1 BB E— 28 & ¥ KAk 4 () 43 BEL 1Y)
YEH, XF AZO A B4 1943 BRCR: 5 i SDBS W i fal
T AZO A5, BH &5+ #4 73 #5057 CTAB [RIFEf 2 T
AZO AR, RO B .

(2)7£ AZO/PET & & M BT, it A PAA i i3 Ji
7 ZRA h) 45 (R B i I A 2 Tl BELR 38
210’ Q, Headm i IR BT A RE S R B B U B R
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