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Preparation and properties of transparent antibacterial and anti-mildew PC
XIE Guirong',ZHANG xiang', LI Xiongwu’,ZHANG long’, CHEN Wenjuan'
(1. Hunan Chemical Vocational Technology College,Zhuzhou 412000,China; 2. Zhu Zhou Times Engineering Plastics Technology Co.,Ltd.,
Zhuzhou 412001,China; 3. ShenZhen Woer Heat-shrinkable Material Co. Ltd.,Shenzhen 518118, China)

Abstract : Antibacterial and anti-mildew materials are widely used in medical devices, household appliances and other fields.
Transparent antibacterial and anti-mildew polycarbonate (PC) were prepared by melt blending method with PC and glass-based anti-
bacterial agents as main raw materials. The effect of the antibacterial agents and their different dosage on the antibacterial and anti-
mildew, light transmittance, haze , mechanical and thermal properties of the obtained materials were investigated. The results show
that compared to ordinary antibacterial PC materials, the obtained antibacterial PC prepared with glass based antibacterial agents not
only have excellent antibacterial and anti-mildew properties and mechanical properties, but also have higher transparency. The PC
material prepared by antimicrobial agent AGZ-B has better broad-spectrum antibacterial properties and transparency compared to
that with antimicrobial agent AGZ-A, but its notch impact strength and heat resistance decrease more at the same time. When the
amount of antimicrobial agent AGZ-B is 1.5%, the bactericidal rate of the material against staphylococcus aureus and escherichia
coli reach 99.9%, the anti-mildew grade is 1, the light transmittance is 78.7%, the haze is 58.4%, the notch impact strength is 13.7
kJ/m’, and vicat softening temperature is 138.4 °C. The transparent, high antibacterial and mildew resistant PC material prepared by
the antibacterial agent AGZ-B which meets the standard requirements in terms of antibacterial and mold resistant properties, trans-
parency, strength, and heat resistance has been preliminarily applied to the high-end water purifier water tank.

Keywords : antibacterial; polycarbonate; antibacterial property ; anti-mildew grade ; transparent ; light transmittance
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Tab.1 Recipe composition of the materials

Yo

Sample PC Antibacterial agent Antibacterial agent Antibacterial agent Antioxidant Antioxidant Lubricant
AGZ-A AGZ-B AGZ-C 1076 168 PETS
0* 99.3 0 0 0 0.2 0.2 0.3
1" 98.5 0.8 0 0 0.2 0.2 0.3
2* 97.8 1.5 0 0 0.2 0.2 0.3
3* 97.1 2.2 0 0 0.2 0.2 0.3
iy 98.5 0 0.8 0 0.2 0.2 0.3
5* 97.8 0 1.5 0 0.2 0.2 0.3
6" 97.1 0 22 0 0.2 0.2 0.3
7* 97.8 0 0 1.5 0.2 0.2 0.3
e T ph 75 - 7 GB/T 18432008 MM, vhaly S R g T A A 1 i Ay, TSI 1 L
AEhE 5.5 7, M 3.5 m/s. BT HIRBCR

Bt T A B AR RE IR < B B R AT B M GBY
T 21551.2-2010 04, 24 B IR FH IS RS , RIFP A
G V8 GO A ER TR RN R A AT 1T o 2 T I R Ry P
thas g8 [CPLE R . L lhas AR & 2P A
FIERETC. YU MPR GRS R T PPN,
PO TR b7 2 A BB R BT K T 85 T 90%, [FIRT B
FEER A R0,

Ak R AL E  F% GB/T 1663-2000 izt , 75 1
B350, i fif 50 N, fii#A# % 50 °C/h.

DSC 43t : FER AR, LL 10 °C/min 19 i
R 20 °CTHEF] 250 °C, MH iR 5 min JHBRPUL T,
SR 5 LA 10 °C/min A [ i 2 K % 21 20 °C, fH I S
min, B 20 °CTHRF] 250 °C, 10 5245 kT Hih
2.

BOCR MG JE - #2 GB/T2410-2008 3% , £ 4
JEEBE 3 mm,

2 #ERE5IE
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HTHUN 0.8% B, 1FE BT R K 93.6%, B i 5
T 4G 78.8% 5 AN I B i 43 80h 1.5% i, 27
TR SRR A B R 38 3K 21 99.9% , VS 4k
SN, PR R LERTE 99.9% L ; BIFEAR A N 2
I, BB F AGZ-A L AGZ-B BA B A B HT BESUR
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%
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Sample number
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Fig. 1 Antibacterial property of PC materials
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Fig.2 Pictures of anti-mildew test of PC materials
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Fig. 3 Transparency and haze of antibacterial PC materials
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JF B3 BUN 1.5% Bsf, 200 S 0RE At e 11 vk 5 5 )
220.2,13.7 kI’ s B H$TE AGZ-B 1 5%
FE H A FHPT 7 AGZ-A 1 2 5aURE Bl 11 bl i R
REEMRRE TR R, S PR R, e A5 P 2 Ak PC R i
B R R 4 R B 6 PC RS IR B R g
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Tab.2 Mechanical properties of antibacterial PC materials

Notch impact

Tensile Elongation Bending

Sample strength/MPa  at break/%  strength/MPa strengtE/

(kJ-m™)
0’ 61.8 116.2 91.2 62.5
¥ 61.6 96.3 90.6 23.6
2* 61.1 90.1 89.4 20.2
3 59.8 78.2 88.7 17.4
4 61.2 915 90.2 159
5" 60.6 84.4 88.7 13.7
6" 58.2 65.6 86.9 10.3

2.4 MEEG KPR
H 1 DSC A4 1AL s I, 7 48 BT i1 By

PC MR # . [] 4 R 5 iR 9 DSC 28 Ik
FHRMZL , T PC AR fb AR, A [ i s AL
JE, PRI DSC F-I i 28 iy Wi Sc e 7 5 % 7 P 2 B
EARIRBE(T) . IHHEE B B, ARG , A4
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Fig. 4 DSC second heating curve of PC materials
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Tab.3 Vicat softening temperature of the materials

Item 0" 1 2" 4% 5"

Vicat softening temperature/°C  142.1 141.2 140.6 139.3 1384

2.5 LA H PCHA AT L

L E BT PR PC WA RHE 2 R P R B AR v
FUTEAT 45 , B R B AR BT TR R0 2 H R AR B 35 3k 28
RPN H — 2 3N A TP A, A = T
2R T R, BB EMEA . 7IRARE R D
AR B 2 A BT T 77 AGZ-C i 45 O BT 18 PC 1R, A
KMERERIE W 4. MFRAFE R, TR B B B
PERE B O hs S S SRR A (R R
F17.2, % ] 93.6%, 5 2R SRR L, 15 I
RS R LM . FR Lm0, A EL 338 40 1 PC 44 R
M5, SR FH B 38 L0 11 391 il & A B 18 PC AT R4
CEAPERB A = B B

x4 AEHEPCHEBIEREXTLE

Tab. 4 Performance comparison of different antibacterial PC materials

Antibacterial rate against ~ Antibacterial rate against

Anti-mildew

Light transmittance/  Haze/ Notch impact strength/

Sampl
ampie staphylococcus aureus/% escherichia coli/% grade/grade % % (kJ-m™)
2* 99.9 99.9 61.6 69.8 20.2
5" 99.9 99.9 78.7 58.7 13.7
7" 99.9 99.9 17.2 93.6 12.6
3 A

il £ 1) 15 BH AT 1 B B PC A RES IR, $T A Bl
Bk WL 5R EERTIN AP IR BIARMEEK , )P
TE 25 v ROK AL WK A8 Th A5 200 FH (1 5). BRoKAL
175 BH KRR 2 30 TR DN B v 39105 L 0 R 9 1
B H B, FF A DA 2RI 22 50 °CHUKIZ L
16 h, XoJ 45 B €0 7 25 BR TR RN RS J T 11 1 2% B R AT
95% LA I, &% K E 30 d 475 T WA v AN T e H B, R
I RAFABT B R ROR
4 &g

()55 BT PC AR L, 35 55 JE T 187 751 )
F P PC HA 1L R T B 25 M Re A ) 24 1
RE , R EA S i I

Q)PUH 7 AGZ-B HA B4 ) ik di P pe
RIS ECR 1.5% B, APREXT 4 8 (0 A A BR
TG B 0 R R A83K 51 99.9% , B 85 S5 Pk 5 1

&5 HRKHLPC KA
Fig.5 PC transparent water tank for water dispenser
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