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Research on Preparation of Silver-loaded Zeolite and Its Application on Kraft Pa-
per
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Abstract: silver-loaded zeolite antibacterial agent was prepared by ion-exchanging method, and different concen-
trations of silver-loaded zeolite were added into 2% (w/w)PVA solution to prepare antibacterial kraft paper.
Thickness and quantities, antibacterial and antifungal properties of antibacterial kraft papers were studied re-
spectively. The results showed that the content of silver in silver-loaded zeolites is high and the structure of zeo-
lite isn't damaged; the addition of antibacterial agent has a little effect on the thickness and quantity of kraft pa-
per; when the addition of silver-loaded zeolite in 100ml 2% (w/w) surface sizing agent is 0. 5 g, antibacterial

rate of the antibacterial kraft paper to E. coli is up to 99. 94% and the growth of aspergillus niger can be inhibi-
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ted effectively.
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KEFRBEBERREE. REKRHMA 105 CT
T8 3 h, INETIRH O F B ER,

1.2.2 AR A M RIE
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DTN B FER B O IMNESIEFI TR AN

3) RFRFOERAE, DBIEET 50 mL RE

BRI FIRPA 0. 25 ¢ HOMNEBRHEG, H
£ 200 r/min X558 P RS 24 ho M—EARIRNZ
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W HBEEENR 1o
F1 EFTREELESHZE
Tab.1 Parameters of AAS
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LA
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Fig. 1 Standard curve of silver standard solution
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7, FRKKBREFTETRE, SRV EBHF 2
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Tab.2 AAS of zeolite and silver-loaded zeolite

CoRIUKIER
Ky 10 BB EEKE  RSD A Y T v
/(mg =+ L 1) /% /(mg -+ L 1)
A — — _
R 7.258 0.528 8 72.58

e T T
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ZRDWSIE T 3#% 0 PEE ST HES Ag” RERR,
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Fig. 8 Thickness of the antibacterial paper
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Tab.3 Antibacterial and antifungal properties

of the antibacterial kraft paper

B TR A Ji 4T 2% T it s 39 NS g
FAR WA RN/ g /% R

0 0 IV 2

0.5 99. 94 I %%

1.0 100 1T %%

1.5 100 1%

2.0 100 T2

B 3 IR, RANNEFNEKN KBHTET
MHEIMR  FRACRNOEN 0.5 ¢ ONBENKEZ
MERNNEEXSIA 99. 1%, BRNNE TN E W
S, AN ABHENNERLL; SEBRH ORI
EN1L0glN, TXBHEERK, BHBXMIA:
SREPRNONEND, BAEPKR T REBE,
SR{ETERFROHBRNELME S SEBRHOBVR
&N 0.5 g Iy, BMEKPHAETINRBEE—ENH
BUR KBXPH 20040, BNBR ELBRE
K.EMBFRNNEZHRNEN 1.0 g iy, B7E
PRE N ZONXEEBEFER  ANBFNN 1
R BRNEXRT 1.0 g Y, TBEEK

BITEE, HBRHOCNEFRAN KBTS
BEE—EVIHIMR , RE R PEIR
BHRINEN 0.5 g WRBEF R, W KBHENF
BEENIHBRRIZIRE

3 &

BIERBONRIE METEFRA LA, S

A 53

HY Ag SERSHHIR B O, 23 100 mL XEE
ROFRFBAOVRNEN 0.5 g Y SRS NELL
EENESLERHENSK, BN AT ENRIDE
BYBEREHNIHHR, BEESOHBRURE
ERIBEPHDEE AKX ENBREEEVEH
EHRNHRBOEAKPIBNLEMEDINFD
A ABRE—DRATR,

B2k

(1] 2=t BhEem. #R o Hi i ) i IF o kS [T, e T
#£,2010,31(3):107—109.

LI Ting, ZHONG Ze-hui. Study on Development of Sil-
ver Loaded Zeolite[ ] ]. Packaging Engineering, 2010, 31
(3):107—109.

(2] M=, B8R, JCHLHL W e e p kb i JT LT ] 2
% T#,2009,30(10):194—196.

FU Xiao-yun, HUANG Wei. Application of Inorganic
Antibacterial Agent in Packaging Materials [J]. Packa-
ging Engineering,2009,30(10):194—196.

(3] B R BRw & 5, 55, 2R U A B vl 700 09 P g S i
X ARKRPERE AR R () ). P AR 4Rl . 2007 .28(7) 58— 60.
YANG Fei, CHEN Ke-fu, YANG Ren-dang, et al. The
Antibacterial Properties of Inorganic Zeolite Carrier An-
timicrobial Agent and Their Influence on the Paper
Properties[ J |. China Pulp and Paper Industry, 2007, 28
(7):58—60.

(4] B¢ R 2. 51758 5. oML AR AR BT ol A X o4 Rk i
ARVEREI S LT ], AR 4Rl . 2010,31(2) :32—38.
YANG Fei, CHEN Ke-fu, YANG Ren-dang,et al. Effects of
Silver Zeolites on Rheological Properties of Paper Coating
Colors[J]. China Pulp and Paper Industry,2010,31(2):
32—38.

(5] X8, £ 00055, R S bUE g or i T, hE
4% ,2003,22(11) ;31— 33,

LIU Bing-yue, WANG Jin, JANG Wan, et al. Copper
Containing Wide-Spectrum Antibacterial Paper [ J]. Chi-
na Pulp and Paper,2003,22(11):31—33.

(6] XUSEBL, I ek U, 7¢ RIE-4 2 & W 7EHU IR 48 1 1 it
FLT. 4Rl ,2004,25(4) :43—45.

LIU Bing-yue. WANG Jing, YAO Shu-wei. The Use of
Chitin-copper Complex in Antibacterial Paper [ J]. China
Pulp and Paper Industry,2004.25(4) :43—45.

[7] XUSEE, Wk I . 0 PR SR JH 3 THT I U4 1 A= 7 0 7 4010 T
52[J]. L% 4%,2006,37(6) :53—57.

(F4% 79 7O



Y A T ¥ 38K AN IR =g = e ]

(2]

(3]

(4]

[5]

KNITTEL D, VEDRINES M, HENRION D, et al. Ro-
bust H.. Fixed Order Control Strategies for Large Scale
Web Winding Systems[ C]. Proceedings of IEEE Confer-
ence on Control Application, Munich, Germanny: IEEE,
20009.

BENLATRECHE A,KNITTEL D,OSTERTAG E. Ro-
bust Decentralized Control Strategies for Large Scale
Web Handling Systems[ ] ]. Control Engineering Prac-
tice,2008,16(6) :736—750.

BENLATRECHE A, OSTERTAG E,KNITTEL D. H..-
feedback Decentralized Control by BMI Optimization for
Large Scale Web Handling Systems[ CJ. Proceedings of
American Control Conference, Minneapolis, MN, USA;
IEEE, 2006:619—625.

KOC H, KNITTEL D, MATHELIN M, et al. Model-

ling and Robust Control of Winding Systems for Elastic

L6]

7]

[8]

(9]

a 79

Webs[J]. IEEE Trans on Control Systems Technology,
2002,10(2):197—208.

KNITTEL D, LAROCHE E, GIGAN D, et al. Tension
Control for Winding Systems with Two Degrees of Free-
dom H.. Controller[J]. IEEE Trans on Industry Appli-
cations, 2003,39(1):113—120.

LAROCHE E,KNITTEL D. An Improved Linear Frac-
tional Model for Robustness Analysis of a Winding Sys-
tem[]]. Control Engineering Practice, 2005,13(5):659
—666.

DOU X, WANG W. Robust Control of Multistage Print-
ing Systems[ ] ]. Control Engineering Practice, 2010, 18
(3):219—229.

GU D W, PETKOV P H, KONSTANTINOV M M.
Robust Control Design with MATLAB[ M ]. Springer,
2005.

SIS IS SIS SO>S SO>S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S-S

(E#%F 53 1)

(8]

(9]

(10]

[11]

(12]

LIU Bing-yue. YAO Shu-wei,LIU Yang. The Making of
Antibacterial Paper by Surface Spraying [ J]. Shanghai
Pulp and Paper Industry. 2006,37(6):53—57.

XIS 850, Wk ke 49, 300 FH. SR 3% P AR 0 5 R 2B 7 U 4R Y
WFEFE[)]. b 48, 2007,38(1) :54—58.

LIU Bing-yue, YAO Shu-wei, LIU Yang. The Making of
Antibacterial Paper by Internal Adding [ J]. Shanghai
Pulp and Paper Industry,2007,38(1) ;54— 58.

KL FEHPE. ZE T R A & S AU AR P
i R FCM. o [ 3 46,2008, 27(2) : 14— 17,

ZHANG Mei-yun, GUO Hui-pin. Preparation of Quater-
nary Ammonium Salt of Chitosan and Its Application in
Antibacterial Paper[J]. China Pulp and Paper Industry,
2008,27(2):14—17.

WP BBIE . B 5. SO TR RO 1 2 0 E 2]
B A AR LT ] A R DA, 2008,27(10) 40— 42.
YANG Pin-pin, TIAN Xin-juan, WANG Hui, et al. De-
termination of Sliver in the Silver— Supporting Zeolite by
Flame Atomic Absorption Spectrometry[ ] ]. Rare Metals
Letters,2008,27(10) :40—42.

HARRIGAN W F. & i i A 9 908 % T K. dbnt o
[ 32 0l AL, 2004,

HARRIGAN W F. Food Microbiology Laboratory Man-
ual[ M. Beijing: China Light Industry Press,2004.
SR, 22, 2T AURNAR ] & B BP0 T ORI Oy 2
(1. 404k 2 i ,2004(3) .57 —59.

ZHU Yan-jing, LI Shuang,L.I Yu. Mould-proof on Paper
Products[J]. Paper Chemicals,2004(3) :57—59.

[13]

[14]

[15]

[16]

[17]

[18]

GB/T 4768—2008 , Bj % .35 S].

GB/T 4768—2008, Mold Packaging[ S].

KL IS AT AL BB B R BT A AT 5L D] )
AR ARM TR, 2007,

YANG Fei. Study on Inorganic Antibacterial Carrier Ze-
olite for Paper Substrate and Application in Antibacterial
Paper[ D]. Guangzhou: South China University of Tech-
nology,2007.

e I 4 AR B A BB R A Rtk se R s LD 1
P« KU TR %, 2001.

GAO Xiang-hua. Preparation and Properties of Silver Ze-
olite Compound Antibacteiral Agent [ D]. Taiyuan:
Taiyuan University of Technology.2001.

gl IR A, EAUE. S R [M, de a2
Tolk #2004,

SHEN Zhong.ZHAO Zhen-guo, WANG Guo-ting. Colloid
and Surface Chemistry[ M. Beijing: Chemical Industry
Press, 2004.

S REME. A HL-TEHL A A0 A RE B HER M. Jb 5t b2 T
Al A5 2005.

WU Bi-yao. Organic-inorganic Hybrid Materials and Their
Applications| M ]. Beijing : Chemical Industry Press,2005.
TRARAR , B A AT BT 4 JEORE I A 4y S LA
FELMD. Kb« g R i kL, 2003,

ZHANG Shu-gen,SHEN Shao-hua, LI Yan. Synthesis of
Cheap Mineral Raw Materials Zeolite [ M ]. Changsha:
Central South University Press,2003.



