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Influence of Silver-Loaded Zeolite on Antibacterial and Antifungal Properties
and Printability of Paper

Li Ting, Zhong Zehui, Bian Yu
('School of Packaging and Material Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Taking E.coli and Aspergillus niger as examples, antibacterial and antifungal effects of silver-loaded zeolite
with different additions in kraft paper were detected. Result shows that when the concentration of antibacterial agent in
paper is 1 000 mg/L, the inhibition zone reaches 21.5 mm. It can be seen that the growth of E.coli can be inhibited greatly by
silver-loaded zeolite. While the quality of antibacterial agent added in paper is 1.0 g, Aspergillus niger can be inhibited
effectively in paper and mycelium cannot grow at the edge of paper, so silver-loaded zeolite has a certain effect on
Aspergillus niger. Silver-loaded zeolite with different additions have has very limited impact on mechanism property,
whiteness, smoothness of paper. Therefore, While the additions of antibacterial agent are between 0.5 g and 1.0 g, the
growth of E.coli and Aspergillus niger can be effectively inhibited by antibacterial paper while mechanism properties,
whiteness, smoothness of these papers are not dramatically affected.
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Fig. 2 The inhibition zone of silver-loaded zeolite to

d) WmESRMA 1.0 g

Aspergillus niger

HIE 2 RTRIA Y, 485K rp 2Rl O i s i i
O8N 1.0 g IF, VG Jo FRIAGAN B3R BOR K
HACTK ORI PTG, S A ARsK bR

e IR 0.3 g N, ARikihgAfi /b
AR HEIBREN 0.5 g N, 4R5K3RIH K& il
GRUIMERINICERAE R BTN 1.0 g, 48
sKoe e R R R, HAKBGAR 2Z R A
P LA, 3R A o S phh 2 8 A K AT — R AT
HRCR .

2.2 HRBAEXNKKDREEHR I

2.2.1 BARHL AT HTRIUAR M AR 00 B v
KRR RE . Ear . PUokeREE . BERE . W

TRSARRE | BIRLRE | B I o S LAV B 2 ] 29 4R 5K
BB E 2R 3R

P 3 AN RS s B AR A 0 A B4R B
248 B Al AR HILBRCE: RE A 52

320
290_ & 'S \ ------- T
HF4
T 2600
o0
5 230 -
o i
2005, - Y A PR
L g d
170F 2Lz g
+ / ¥ T T
140y 0.5 10 15 2.0 23 30
PRI S /g
a) XLk RE & 15
0.6
0.5 FRAE
A
04
E IR
By
o pa
0.2
. AN
ol B
I Il | 1] 1
0 03 1.0 T3 2.0 25 3.0
U I B/
b)) X ARk JE B 9 5
4500
4000 I -RARBAIA BT FE
EAS00 L e wnname b —— ]
Z 3000 L’ v
= M RRARAI DK 5
E 3 500 I A AR
% 2000
1500 T ppmess N :
oo \\E%ﬁm@mm%ﬁé\*%ﬁ%@mﬁ%ﬁg

0 0.5 1.0 1.5 2.0 2.5 3.0
PRGN /g

¢ ) XTERTKATIK SR BE 520



22 {0 S 20124F
400 HE 3 ATE N, B R EA BT A 2
L 4R SAR =
0 AN, ARaK 0 I B R E A/ IMIERS N, X2
J00-dementoanmateongonnrtenganmmmesasnanganmanaanammsdursam s L LTI . X § X N
- TARK FTH i I 5 T 38 T AR WA IR 2, Bl
£ 2500 SelAAE . " - "
gM] L SIS AT AL, AR TH B B R  A AR XS B AT ARk
] FOPRLANSEJE | THHREIE | AT . BEE | ML AR
L0k JE 58 BE AR AE— e G I N3l (BB ShiR AR /N
BN — = s ety
0 0.5 L0 15 2.0 25 3.0 o
SRR B R YN AR Y m’ﬁﬁ‘@ AE S AN K o
“ d) RTACK TR 3 A 5% 0 2.2.2 BRBLAKKGE. FRENDA
PR TR T 2 52 i) 4% 7 B0 il 35 24 14 7K B
30} BEARIMZ IR febn, ARSK Y MR 325 ) B R S RS ) BT, T
X e % —1 =
= SV O Y 2 1 B A BRI o AN RS B 4 7
el N el SR N BT 1A R R A S T 1
W*tiﬁﬁwmﬁuﬂmmmmﬁ - A B LI 45
RIS S ya — 140
———t
0 0.5 1.0 1.5 2.0 2.5 3.0 130’_ b
PRI B 1207 \
4 =2 10 H ALY TR I B
1500 o) VAR TR 100 - AR IE Al SIRRACHY BT 14 52 /
AR E & ool FRMRARHY E I B
A / o, =
1 200¢ “\'._._,-r" i L — A L 80f
E o0 AR B ol
% sol TEAMNRE AR 1 P AR TE i 4 3
= 600f
N 4ot
= I+ (N mERIE " : - R ! PR, i i
3000 ! &?Ey%hi@)g EARRARHIEIS AR RO 300 0.5 \rloﬁ 15 2.0 ;5 3.0
i : ‘ . BURRA I BYg
b e Y B4 SEAEREREEOBN
£) SR HERE (0 " ¥ Fig.4 Influence of silver-loaded zeolite on
300 whiteness of paper
E E‘E?t?f’]fﬁlﬂ{@tﬁﬁ%?l- e él‘FétEE’PMIUJ{”ﬁzéﬁ'r EB E] 4 7%& Fﬁﬁﬁ’%ﬁ(ﬁ%ﬁ{%ﬁﬂ %Eﬁfﬂfﬁi‘
B PN /” i, ARAR L AR AR AR IE ST Y B A
o 1200
Loool T e
% ﬁ)ﬁ{{w{]ﬁﬁ gy ERARESIIEGEEE
0 0.5 1.0 1. 5 20 2.5 3.0 800}  BARAUYIERFHE
ORI NI feg R
. y 3600t
g ) W ARTK AR A5 ) [su
i pPe——— 00r ARIIERCKIE e
600 ettt s g s P— U— 1 200 468G R e —
z Ef%m@mﬂmﬁﬁ S T A rmem—-
B el —————— 7 <
= 400 — } . 0 0.5 1.0 1.5 2.0 2.5 3.0
200 et Hs SAREXEKERENRMH
P \ -
SRR RIS A ARG SRR B " 7 Fig.5 Influence of silver-loaded zeolite on
0 0.5 1.0 15 2.0 2.5 3.0
AT e smoothness of paper
h ) e3P B FE 1 350 HHIE] s AT B, YA A IR A KT 1.0

B3 FRHEAIT AR R M

Fig. 3

Influence of silver-loaded zeolite on

mechanism property of paper

g ¥, ARSKAFHT REAS AR IR BE A X B/ s Ao
k?lﬂgﬁ,%%%¥ﬁEzﬂ%ﬁT%téoﬁ
AT RE SR A g 40K 2 It K I BT T pv A )22 1 SRR SR 4



1M

W, S BRI A 0T AR T 7 B 1 I B T RIE A P R 23

A TAE I, H AR A7 AR A AR X R T i Y

3 g

BT TR I (A BRI ) AR
A X 2R B2 26 L AR AR AR A TR B R R
PUBRPERE . FBE . 008 BE 2 BRI IS PEAYR2 R . 4521
ETIF

1) 440K P B A B IR EE N 1 000
mg/L I, RIGHFERNEIREARIX 21.5 mm, HILA]
G, BRAR A AR MO R A A A K

2) YRR P EART A TR R 1.0 g B, 4R
SRERTLRMARK, HAUKIAGMWEZ WA KL,
HI AT, B £ At B — R i RCR .

3 ) ASIRVAS IS 5k 1 A T A0 % AR 5K ) BB
AE. FRE AP AT — R E R R /)

gR AL AR AR BTN 0.5~ 1.0 g
W, UK A HAT B I B fROCR . H L
PERE . A1 B B R A2 AL .

% 3k

(1] 7% I BhVEHE, BT P AR BRSO ), (L2 T
FE, 2010, 31(3): 107-109.
Li Ting> Zhong Zehui. Study on Development of Silver
Loaded Zeo lite[J]. Pack ing Engineering>2010,31(3): 107~
109.

(2] MBEZ ¥ TCHLBTRR (S bR R BT, (2

(3]

[4]

[5]

TR, 2009, 30(10): 194-196

Fu Xiaoyun, Huang Wei. Application of Inorganic
Antibacterial Agent in Packaging Materials[J]. Packing
Engineering- 2009, 30(10) : 194-196.

XU, Gk, XS A b B A R A
D). AEEIEE, 2011, 34(2) : 22-24, 27
Liu Jing. Zhang Jiangqiang, Deng Miao. Research on
Preparation and Antibacterial Performance of Ag-Loaded
Zeolite Antimicrobial Agent[]J]. Non-Metallic Mines»
2011, 34(2): 22-24, 27.

Tk, Froest, T/ME, S B PURG R G
R BT TERE [, MORFRL S 5 TR, 2006+ 24(1)
40-43.

Wang Hongshui> Qiao Xueliang, Wang Xiaojian, et al.
Preparation of Ag Loaded Zeolite Antimicrobial and Antibac-
terial Property[J]. Journal of Materials Science & Engi-
neering> 2006, 24(1): 40-43.

A R TS R RS, Jese ol
bfEHRAL S 20080 9-113.

Ministry of Public Health. Disinfection Technical
Specifications[S]. Beijing : China Standards Publishing
House, 2008: 9-113.

Harrigan W F. Laboratory Methods in Food Microbiology
[M]. California: Academic Press> 1998.

[Anon]. Paper and Board Intend to Come into Contact with
Foodstuff-Determination of the Transfer of Antimicrobial
Constituents[S]. [S.l.]: British Standard Institution»
2005: 1-10.

(TS st RiER)



