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Preparation and application of antibacterial and antistatic SAN materials
XIE Guirong', LI Xiongwu’, CHEN Wenjuan',DUAN Jinhua', WANG Xionggang’
(1. Hunan Chemical Vocational Technology College,Zhuzhou 412000,China; 2. Zhuzhou Times Engineering Plastics Technology CO.,Ltd.,
Zhuzhou 412001,China; 3. Hunan University of Technology,Zhuzhou 412001, China)

Abstract : The antibacterial and antistatic styrene-acrylonitrile copolymer (SAN) compounds were prepared with SAN, inor-
ganic antibacterial agent, permanent antistatic agent, compatilizer, lubricant and glass fiber by melt blending method with parallel
twin screw extruder. The effects of antibacterial agents, permanent antistatic agents, compatilizer content and lubricant content on
the properties of the obtained material were investigated. The results show that zinc ion antibacterial agent has better broad-spectrum
antibacterial effect on SAN materials compared with silver ion antibacterial agent and silver zinc composite ion antibacterial agent.
Among the 3 kinds of polyoxyethylene polymer antistatic agents, when 6500 is used as antistatic agent, the surface resistivity of
SAN material is the lowest and the mechanical properties are the best. When the content of compatibilizer styrene-maleic anhydride
(SMA) is 5.0 wt%, the overall performance of the achieved material is the best. When the dosage of lubricant bifunctional ethylene
bis fatty acid amide (TAF) is 0.5 wt% , the compound has excellent comprehensive performance. When the mass ratios of the zinc
ion antibacterial , permanent antistatic agent 6500, compatibilizer SMA and lubricant TAF reach 0.5 wt% , 10 wt% , 5 wt% and 0.5
wt% respectively, the antibacterial ratio of the obtained compound reaches more than 99.9%, mildew proof grade is 0-level, surface
resistivity is 1.8x10" (), the tensile strength is 96.3 MPa, the flexural strength is 127.5 MPa, the flexural modolus is 7 253.4 MPa,
the notched impact strength is 6.8 kJ/m’. The function composites have been applied to cross-flow fan blades in air condition.

Keywords : antibacterial styrene-acrylonitrile copolymer ; antistatic styrene-acrylonitrile copolymer ; inorganic antibacterial

agent ; permanent antistatic perforcmance ; surface resistivity
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Tab.1 Formula of antibacterial and antistatic SAN material

%

Antibacterial agent

Antistatic agent

Number SAN SMA TAF MB GF
730 AZ03 A230 6321 6500 Pelectron AS
1¥ 78.0 2.0 20.0
2" 71.5 0.5 2.0 20.0
3" 71.5 0.5 2.0 20.0
4* 71.5 0.5 2.0 20.0
5" 67.5 0.5 10.0 2.0 20.0
6" 67.5 0.5 10.0 2.0 20.0
7* 67.5 0.5 10.0 2.0 20.0
8" 66.5 0.5 10.0 1.0 2.0 20.0
9* 64.5 0.5 10.0 3.0 2.0 20.0
10* 62.5 0.5 10.0 5.0 2.0 20.0
11" 62.2 0.5 10.0 5.0 0.3 2.0 20.0
12 62.0 0.5 10.0 5.0 0.5 2.0 20.0
13* 61.8 0.5 10.0 5.0 0.7 2.0 20.0

S 11 L BN - 3% GB/T 1410—-2006 3%, , i A
RSF 103 mm (H4%)*3 mm (JB).
2 GHBR5ITE
2.1 A A 3 SAN HEHIE AL 89 % v

SR A B, — ML B R AN I B i 53 £80.4% 1
AT EAS A BT R o 5 BT T8 U0 g U o i
RU TCHLBT A 7 (17~4) iE 47300, XY L n ot 2 49
0 0.5% B, X SAN SR HERESZ W UL 3R 2, R
2 0] U, 3 FP T B 50 A5 1Y SAN AR BT B R 2 AT
iKE199.9% LA I AHSZEHTEE RN, B SRR T 44
BHI 12 vERe . 3R BLEE R, BRI Z30 1Y
J12E AR ERE , EhrAnm FE 2 i B A A
Bl 1 el 55 8 0 90 M 106.9, 144.6, 7 289.1 MPa Fil
5.9 kI/m’s JRWTREAE T, 3 R HL IR R & A TR A S
B, H 5 SAN IR AN Tad B rh Bk 1 254
KA RN, 5 1L SAN AR BE R I 7 200124 HERE T
K, BT ER 7] Z30 M 2lEE g TP il , R 0 T PR IS
T WA S A RS BT , R T 2R PR RE T R
EROE NS

RGN IS AR R AERR , X DAL 3 Fhidt
P SAN #FBHIEAT T B A DL, W 1 i . AT

£2 HEAIX SAN M #ME BRI 220

Tab.2 Effect of antibacterial agents on properties of SAN materials

Antibac-  Tensile  Bending Flexural Notch impact
Number terial strength/  strength/ modulus/ strength/
rate/% MPa MPa MPa (kJ-m™)
1 0 117.8 152.3 7416.8 6.5
2* 99.9 106.9 144.6 7289.1 59
3" 99.9 103.4 1383 7067.2 5.7
4" 99.9 101.5 134.2 6896.4 5.3

(a) Antibacterial agent7230 (b) Antibacterial agen{ AZ03

(c) Antibacterial agent A230

K1 B SAN AR R
Fig. 1 Mildew test picture of antibacterial SAN material
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NI = NioA o2 N ol N S |
6500 ) SAN A BHZE G MR A X AL L , e T FH
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Tab.3 Effect of antistatic agent on properties of SAN materials

Surface Tensile  Bending Flexural Notch impact
Number resistivity/ strength/ strength/ modulus/ strength/
Q MPa MPa MPa (kJ*m™)
2* 1.6x10" 106.9 144.6 7289.1 5.9
5" 2.4x10" 81.1 114.7 6810.2 5.0
6" 1.8x10" 85.3 116.4 7034.8 53
7" 1.3x10" 71.7 1102 6572.7 4.9

AR e FH Y 3 ol - B L ) S
IIRNBEA LI ME R ARA LG0T Mo
A ENTRRERG YR A 2R 010, [\
et RTINS s N e 7 P B2 S TN L E DS b |
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2.3 A% SMA %t SAN #4414 4k 44 % v
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Tab. 4 Effect of compatibilizers SMA content on properties of SAN

materials
Tensil Notch i t
Number stre:;;ti/ Bending Flexural OSEC;I;ijC
t th/MP lus/MP:
MPa strength/MPa modulus/MPa (Jm?)

8 87.1 1182 7065.4 5.4
9* 922 124.1 7122.7 59
10" 90.5 122.8 7082.3 6.3

el RS i B O T I T 1 el i Uk
Ko >4 SMA Jii i 73 BUh 5.0% I5F, SAN B Hir
a5 R R | S R R R e e e R 43
4190.5,122.8,7 082.3 MPa 1 6.3 kJ/m’,
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(a) 0%SMA

E
(¢) 5.0% SMA
K12 SAN MR Wi SEM K
Fig.2 SEM images of impact rupture surface of SAN materials
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Tab.5 Effect of lubricant TAF content on properties of
SAN materials

Tensile Bending Flexural Notch impact

Number strength/ strength/ modulus/ strength/
MPa MPa MPa (kJ-m™?)
1’ 91.4 123.7 7166.9 6.4
12° 96.3 127.5 72534 6.8
13 95.1 129.6 7388.1 6.6

PR R 7T S A R R R R o DU T .
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b, AR E 25 s B A s e AR 1 bt o
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T TAF 2500, i & In A & 1% SAN 701
FEZ B2 A 1%, i O 2 ERE TR . R B 3a FTA
3bA[LAIE R, AT TAF Ji , GF (R K 3 R 201
T LR EL AR TN TAF B 2245

m(b)b
% A
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K3 SAN#EHH GF 23 il SEM 4]
Fig.3 SEM images of GF distribution in SAN materials
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Fig. 4 Application of antibacterial and antistatic SAN material in cross-
flow fan blade
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