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Surface Modification of TiO,/Ag Antimicrobial Agent
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Abstract : In order to enhance the dispersion of silver doped nano-TiO, antibacterial powder in Pro-oily polymer,
silane coupling agent (KH570), maleic anhydride, trioctyl phosphate and butyl p-hydroxybenzoate were used to modify the
surface of silver doped nano-TiO,. By means of X-ray diffraction (XRD), X-ray photoelectron spectrum (XPS) and scanning
electronic microscope (SEM), the morphology and composition of antibacterial powder were characterized, and the antibac-
terial property of powder was tested with escherichia coli and fungi. The results indicate that: silver doped nano-TiO 5
powder presents spherical distribution and elemental Ag attaches to the TiO, surface. The silver doped nano-TiO, powder
modifyed by 3% silane coupling agent (KH570) at 30°C distributes in paraffin and the interface, which shows excellent
Lipophilic property, and antibacterial property of the modified powder is basically unchanged.
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Fig. 1 SEM images of nano-TiO,/Ag
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Fig. 2 XRD patterns of TiO, and TiO,/Ag
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Table 2 The distribution of different modifiers in paraffin / water system

P R A SR A BRI Y B A B v

o R
0 1.0 1.5 2.0 2.5 3.0 3.5 4.0
e (8 1 ] ik —2F  NESUE ANE A NS &F ST 438 4y Bl F Eot iR N i
PRI 4 HEAKAM A AKAR HEAKA A R b A P R b A b R
W T — %B KEsdEAN ik —2F NI EE NER 4 N N e /N 43
8 - i 7K HEA KA AJKH HEA KM HEA KA HEA KA HEA KA
SR R T g 7/}2 Kk AN i —2F IR 43 E IR A IR A IR A IR A
" 7K HEA KA AJKH HEA KM HEA KA HEA KA HEA KA
B = KA KESIEA KEBIEA i —2F ir — 2 $ir — 2 $ir — 2
- 7K A 7K A 7K A HEA K HEA K HEA K HEA K

o FURGEIRRI], RUCHEH AR A3k A KA,
T 28 5 AN ]SStk 5 ) 2% 28 Bl P k) A P I B
HACAWE ) AR ZR A S LA A, &S
oy A S 7R 45 0 3k 80 o R A KR ) EE £
BN, B G oA T b R . Ho, Rk
IR AL A S Dl B2 . 20 BN 395 1Y
FEE T IR AR A I R A, AT A 20 A3 A i v B
A KGR b, KARETE . T2 Bt 40N 39%
AT AR IE . BERR =R . XRERR T e
AP A PR RS AT R A3 HEAKAR . LRI, B
T 4 P PR A - R (RIS T
o RIS XDRRER HR T > BRIR — R, fbe ik
TR AR R A A 4 D PR R Ao AR BB — i SRy S il Ay
WePEleE, Ji— i A K AR 5 4 R, TioyAg Y
T K B AR R I 5 REBE R0 — o 5% 7K
A& B UK RS Ti0,/ Ag AR HYRIE MK AR 3t
WrHE, W Tio,/Ag MIFR TR AELE IR 55— 3 1Y
B, TIE Tio,/Ag FA M TE s T A 1
SEAM AR A WA, AR A, AR AR LURE 25
JEH, PERS Y TiO,/Ag REZM AT IR A Fh AN I
TR
222 FEAMERDE

P S SIS IR A SRR O 10 mg/L BIAK TiO/Ag
1 eSO PN 7L R ERE I E € S0 S I P S 2
K Tio/Ag BRI PAREER 24 h R IR, H
T R KT RS By 2IMAZR Tio,/Ag
TGRS B R ARSI 24 0 RO T o

a) XTI b) 10 mg/L TiO,/Ag
5 TiO,/AgXt X RA#F B B LR R E
Fig. 5 The contrast charts of TiO,/Ag
antibacterial rate to escherichia coli

XFECIE s i 2 AL R, Tio,/Ag ¥R
PR A AR R A 3 B BOR
Kl 6 SR AIK Tio,/Ag BT KIGAT BHA

B A AR R L
100

2.0%97.9%

[2ZES 7 B 0%
sl 90.5%
85.3%
80}
s
8 70r 66.7%
i;% ol 60%

501

40
35%

30

1 4 7 10
PO FR /(g - L)

6 AEMRE TIO /Ag M KB EMBREINE X
Fig. 6 The antibacterial rate of different concentrations of
TiO,/Ag to escherichia coli and mould

HIE 6 AIA Y, BRI 10 mg/L 940K Tio/Ag
JEAAXSS IS B OB 435 99.9 0, (IR HovR i



10 ;I R D | /A

E I 2013 4F

AREAR, AR s BRI N 10 mg/L 0K
TiO,/Ag MAX B A A1 97.9 9, (HEEH H R
TR IR, A R IR AT B A R
X—HUREEN] . SRR Tio,/Ag By X KIAHF
FRFRE B P47 — S AR ACR, (R L AS e B 5
RAITE L0, X g 1 A4 S8R B KM T i 1
B, TR ETHR 10 mg/L B, HRERIAT R
F187 00 ) 200 2R G T 00 2 TR 1 o

3 g

1) B EA R IR B T BRI, B
It Ag R Tio, WURLAY JH [, A # 8 2t
AFITF R Tio, IR .

2) X AR HTIER] T 85 Ag B3R T Tio,
K, FET Tio, WHRARIE K, FIK Tio/Ag B
B, B HACERE THES MR . BT Ag T,
TiO/Ag ' Tio, I T B LLA %Y

3) TEIRER 30 CHIFMT , RS R
W KH570 T M —RRAT . BRIRR R . RHREER
PR T Tk X 28R — AU A Bk R T o L S o 4 435
A 3% RIBCEEFRIEE, & BRI BB R R AR 5 T 48
TR MERCR , BOMECRAR P A e (B I I T 4
RIS X AR R T BAS BER R . HORATE
BT 53 B0CR 3% HIRELEARIBER Ay i sl s, Ry AT
AR T AT P EA R KA B b, KA
WO R AR HEA T e L BCR FS n B d 4
BN 39 MRELEMIBN KHS70 AEUHER

4 ) BCHE IR AR 3 B R R 2 R R T, B
PEIS 4K Ti0,/ Ag B AT KT B A0 B 2 —
TERAHISCR , RBARA B IR EE T, Hoe 85 18 1Y
M RCR B KIGFF A 1 5 Y Bsk fE F Tl
10 mg/L B, XS RIAFF A A I BCR A T3 85 i 1
PUHRCR

% 3k

0] % 1, BT, Sk KRB AT SR ),
PERERBIEZ, 2011, 2021): 34-36
LiYang, Yang Guoping, Qian Jinfu. Reviews of Research on

[6]

[91]

Natural Biological[J]. Chinese Journal of Ethnomedicine and
Ethnopharmacy. 2011, 20 (21): 34-36.
WA R AL R RO BRI R ), L T
WEINI, 2002(10): 5-9.

Yuan Peng, He Hongping. Advances of Ag-Type Inorganic
Anti Bacterial Agents Research[J]. Industrial Minerals &
Processing> 2002(10): 5-9.

kA, Ik, ST, S5 BURAIR AR Oy
BB py e TF R AR ), TR T, 2011(1): 24-28.
Zhang Ying, Peng Bing, Chai Liyuan, et al. Dispersion of
Silver Doped Nano-TiO, and Its Modification on PVC
Varnish[J]. Coatings Industry, 2011(1): 24-28.

S, i B, KR, SF. 90K Tio, MU R
E BT LRIk (7). EDGEBIGRL, 2007, 24(1): 5-9.
Shi Jianxin, Xu Hui, Zhang Yanjun, et al. Dispersion and
Surface Modification of Nanometer TiO,[J]. Textile
Auxiliaries, 2007, 24(1): 5-9.

L AN W REBEIBIPGR XAK Tio, R A R U
TN RO, 2008, 38(4): 1-4.

Xu Hui, Sun Tao. Surface M odification of Nanosized TiO ,
with Silane Coupling Agent[J]. Paint & Coatings Industry>
2008, 38(4): 1-4.

ZEWE, BN, BRERR R BRNOR R b 2K
RAL[I). ARBT R4, 2000, 26(6): 639-641.
Li Guohui, Li Chunzhong, Lii Zhimin. Characterization and
Modification of Nanosized TiO, Particles[J]. Journal of East
China University of Science and Technology, 2000, 26(6):
639-641.

Cheng Qilin, Li Chunzhong, Vladimir Pavlinek, et al. Surface-
Modified Antibacterial TiO,Ag" Nanoparticles:
Preparation and Properties[J]. Applied Surface Science
2006, 252: 4154-4160.

Rene J Nussbaumer, Walter Cased, Theo Tervoort, et al.
Synthesis and Characterization of Surface Modified Ruffle
Nanoparticles and Transparent Polymer Composites Thereof
[J]. Journal of Nanoparticle Research, 2002, 4: 319-323.
Th/NIE, mdle, B W19 - BEROL T & 91K Tio,
SERRIAR R SRS 1), B34, 2012, 43): 6-
10.

Wu Xiaobo, Gao Lingyan, Chen Ming. Nanoscale
TiO, Precursors Preparation via Sol-Gel Method and Their
Crystal Phase Evolution[J]. Packaging Journal, 2012, 4
(3): 6-10.

(TS s : BRI )



