H524. 5200 T B o ok N Vol.52, No.2 21
202442 A ENGINEERING PLASTICS APPLICATION Feb. 2024

doi:10.3969/j.issn.1001-3539.2024.02.004

ME B SR A G & A Ehe

ERBRFE, BE, BRRY, MR, REL", ERIE"?, kiR
(1. BN RTINS 5500145 2. 50 MAE KA R TR, 5B 550014)

FE . AR ST AN PP)H 0 51 b5 Bk A48, L PP 4 Rk, s BUR BlUR 3 2 50(0.04%~0.12%) %9 B
H4R B A (Ag@Ti-Si0,), R B Ak FF ik | 18 i AURAFH B LA 2 8 T A B & PP AL, X R T RE R HE 7%
B3 HE PP AL AL h AL R AR A BTG S E AL R R B s A A Hrh, R A
B, B H A PP N 5 BT, R 2 KB A R ILE ; 55 R e i A 49 PP AR du AR 0L, 40 PP &9 0 2 Ak s ok
Z A R 2B R M e BIRA TR B SR 0.1% 8, RAETT A — B A2 F L3RI PP a3l 1% 4 fo
FE AL T T H PP A &AL F 09 4 A A e b7 FME A, HxE K AT B A0 £ 3% 99.81% 40 M AR %
273,85 AR A 05 m A A s AT R (TR A 40 7 E AL A I BUF 69 0k A 38, 30 TR HINTD R A ik
75.2%, Fm G AL A 0.4, AHRAFIKT T PPHHREA B E RABEDL, ABEERAPPHALEERNES .
F S 63 ) S 0 TF R A T A R 3L S e Rl

KGR R RAS AR E R AR

FESHES: TQ325.1+44  XEkFRIAAE: A XEHS: 1001-3539(2024)02-0021-06

Preparation and properties of antibacterial, anti-mildew and antiviral polypropylene
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Abstract : In order to improve the antibacterial, anti-mildew, and antiviral properties of polypropylene (PP) materials, PP
powder and self-made silver-based antibacterial agent (Ag@Ti-SiO,) with different contents (0.04 wt%—0.12 wt%) were selected as
raw materials. The antibacterial PP materials were prepared by melt extrusion method using a twin-screw extruder and injection
molding process. The optical performances, mechanical properties, melting and crystalline properties, micro-morphology, aging
property , antibacterial , anti-mildew and antiviral properties of the antibacterial PP materials with different addition amounts of anti-
bacterial agent were investigated. The results show that the self-made antibacterial agent is well dispersed in PP and has no obvious
agglomeration of large particles. Compared with PP samples without adding the antibacterial agent, the optical performances,
melting and crystalline properties, and toughness of the antibacterial PP are not significantly affected. When the addition amount of
the antibacterial agent is only 0.1 wt%, it can not only improve the tensile strength and anti-aging performance of the antibacterial
PP to a certain extent, but also make the antibacterial PP has excellent antibacterial and anti-mildew properties. The antibacterial rate
against Escherichia coli is as high as 99.81%, the antibacterial performance value is 2.73, and the anti-mildew grade is 0, not only
that, the material also shows good antiviral performance against epidemic viruses (HIN1), with an antiviral rate of 75.2% and antivi-
ral activity value of 0.4. The self-made antibacterial agent imparts antibacterial, anti-mildew and antiviral functions to PP material,
thus laying an experimental foundation for the subsequent development and industrial application of the antibacterial PP material in
medical , agricultural and food packaging products.
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Tab.1 Mass fraction of antibacterial PP components
%

Antibacterial ~Antioxidant Antioxidant Calcium PP

Sample agent 168 1010 stearate powder
PP-Al 0.00 0.1 0.05 0.05 99.80
PP-A2 0.04 0.1 0.05 0.05 99.76
PP-A3 0.06 0.1 0.05 0.05 99.74
PP-A4 0.08 0.1 0.05 0.05 99.72
PP-A5 0.10 0.1 0.05 0.05 99.70
PP-A6 0.12 0.1 0.05 0.05 99.68
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Tab.2 Mould growth and assessment of anti-mildew grade

Anti-mildew

orade Mould growth Description
0 No growth Material is resist‘ant to
mould corrosion
Material is partially resistant
1 Initial growth or generally not susceptible
to mould erosion
) Apparent growth and Materials are susceptible to

spore production mould erosion
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Fig. 1 Optical properties of antibacterial PP with different addition

amounts of antibacterial agent
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Fig. 2 Mechanical properties of antibacterial PP with different addition

amounts of antibacterial agent
2.3 IERRZE SRR

& 3 R AN [0 1 770 75 & BT PP Y DSC 9%
Al £k 545 frh 2k, 3= 3 el DSC i 245 21 /9 )5 il
RN, SRR . I3 R 3 A E M, A
TR AL (45 R B 24T 7 149 °CRHIT , 45 At R T
JEAE 113 °CRHIT , 45 fb WA TR AE 107 °CRRHT , 3X 15
HH 2 A5 U N0 191 LA BB v 7] i S i % PP A
(I Rl A P RS M A/



24 AR

2024 4E 45 52 4 45 2 1

40 60 80 100 120 140 160 180 200
Temperature/°C

(a) Melting curves

M—,—\
PP-A2 J —
PP-Al J\A

~
60 80 100 120 140 160 180 200
Temperature/°C

(b) Crystallization curves
3 ANFCERAS I RP0E PP Y DSC izt
Fig.3 DSC curves of antibacterial PP with different addition amounts
of antibacterial agent
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Tab.3 Melting and crystallization temperature of antibacterial PP

with different addition amounts of antibacterial agent

Sports Event PP-A1 PP-A2 PP-A3 PP-A4 PP-AS5 PP-A6

Melting tempera- 45 1 140,82 149.06 149.38 149.38 149.07
ture/°C

Initial crystalliza-

, 11273 112,94 11248 11349 113.79 114.78

tion temperature/°C

Peakerystalliza- 053 10713 106,58 107.05 10691 107.02

tion temperature/°C
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Fig. 4 Oxidation induction period of antibacterial PP with different

addition amounts of antibacterial agent
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Fig. 5 SEM of antibacterial PP fracture section with different addition
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Tab.4 Antibacterial, anti-mildew and antiviral properties of anti-

bacterial PP with different addition amounts of antibacterial agent

Antibacterial properties Antiviral properties

nti-

Sample  Antibacte- Antibacterial mildew  Antiviral Ant‘ivﬁra]
rial rate/% performance grade rate/% activity
value value
PP-Al 7.69 0.03 2 0 0
PP-A2 71.79 0.58 1 9.6 0.1
PP-A3 81.82 1.23 0 15.1 0.1
PP-A4 90.24 2.06 0 34.8 0.2
PP-A5 99.81 2.73 0 75.2 0.4
PP-A6 99.95 433 0 76.9 0.4
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