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Tém tit: Bac nano (AgPNs) c6 kha niang diét khuan tdt, dic biét c6 hidu qua ddi véi cdc ching
khuan ta s& tao duoc mdi truong sach, giam thiéu kha nang 1ay lan cdc bénh tur bé mat vat li¢u
kinh, sir. Bang k¥ thudt in ludi 1én bé mit sir voi ty 18 bac nano, dau va men nhe lira tuong vng la:
2 mL/ 1 mL/ 0,5 g ciing nhu 1&n bé mit kinh véi ty 1 bac nano, dau 1a: 1 mL/ 1 mL c6 thé dua
dugc Ag 1én bé mit st 1a: 0,73% khdi lugng va 1én bé mit thuy tinh 1a: 2,07% khdi lwong sau khi
nung 30 phiit tai cdc nhiét do: 550 °C cho st va 650 °C cho thily tinh. Kha ning diét khuan ciia bé
mit sit c6 AgPNs dat dén 90% con thity tinh dén 98% va 6n dinh trong thoi gian nhiéu thang.

Tir khéa: AgPNs-bac nano, kinh phti bac nano, sir phti bac nano, 16p phu diét khuan.

1. Mé dau

Cac vat liéu thuy tinh, gbém, st dugc su
dung rat phd bién trong xay dung va trong cudc
song hang ngay. Bé mit thuy tinh, gbm, su la
nhirng vat liu thuong st dung dé tao ra cdc san
phidm nhu: st vé sinh, cdc, chén, bit... ciing
nhu x4y dung céc cong trinh nha vé sinh, bép,
bé boi... noi cong cong nhu: sin bay, bénh
vién, nha tré, truong hoc ... Bé mat cac san
pham va thiét bi nay thuong xuyén tiép xic véi
moi truong khong khi va nuée. Day ciing la
mdi trudng cdc vi sinh vat bam va phét trién,
ddc biét nguy hiém khi nhiém nhiing ching
khuan dé giy bénh dich nhu: khuan ta, vius
cim,... Bac nano (AgPNs) c6 khad ndng diét
hon 650 chung loai vi sinh vat c6 hai [1-3] nén
duogc tng dung dé diét khuén 1am sach khong
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khi nhu béng binh xit, mang loc hodc khéu
trang mang AgPNs [4, 5], loc nude sinh hoat
bang vat liéu x0p mang AgPNs [6, 7]. Khi tao
dugc mang AgPNs 1én bé mit st, thay tinh s&
lam ting kha ning chdng nhiém khuan, tao
dugc mdi truong sach va tdng kha nidng phong
chéng bénh dic biét cdc bénh dé gdy dich nhu t3,
ctim,...Nghién ctru tao mang bac nano 1én bé mat
kinh, sir va thir nghiém kha ning diét khuan cia
cdc mang tao thanh la ndi dung cta bai bdo nay.

2. Thyce nghiém

Bac nano dugc diéu ché theo phuong phap
w6t [8] voi dung dich ¢6 ndng do: 4.000 ppm.
Vit liéu kinh va men st cia Viglacera san Xudt
duoc cit vudng: (100 x 100) mm. pé tao mang
AgPNs 1én kinh sir dung dung dich du ctia nha
mdy kinh Pdp Cau véi cic ty 1&: AgPNs
(mL)/dau (mL) 1a: 1 /1; 2 /1 va 4 /1, con tao
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mang Ién men st st dung thém men nhe lira
cua Bat Trang c6 nhiét d6 néng chay dudi 600
°C v6i cdc ty 1é: AgPNs (mL)/dau (mL)/men (2)
la: 1/ 1/1;1/1/0,5;2/1/0,5;2/1 /1 va4 /1 /1.
Mang mang AgPNs diét khuan dugc tao 1én bé
mat s va kinh bang ky thuét in ludi véi mat
d6: 120 16/mm*. Mang AgPNs trén thuy tinh,
men st dugc say khé tai 60 °C va nung tai viing
nhiét d6 khao sat tir: 400 + 750 °C trong thoi
gian 30 phiit. Hinh anh bé mit va thanh phan
ctia 16p phu dugce khao st bang chup anh va
xdc dinh EDX trén thiét bj JMS 6610LV-
JED2300, JEOL cua Nhat Ban. Kha nang khang
khuan cua 16p phu dwoc kiém nghiém theo
Dugc dién Viét Nam nhu tai liéu [2] v6i miu
chudn 1a chung Ecoli.

O )

b

3. Két qua va bién luan

Hinh 1 trinh by anh cdc mau st phii mang
men c6 AgPNs bang phuong phdp in ludi dé
mang dugc trai déu trén bé mat (hinh 1a). Tai
vung nhiét do nung: 450 + 700 °C, khi dat dén
gid tri 550 + 600 °C 16p men AgPNs da chay va
bam déu trén toan bo bé mat si (hinh 1 b, ¢),
con & ving nhiét do thip hon 16p men chua
chdy dé bong tréc, nhung & nhiét do cao hon s&
tén nhiéu ning lwong va AgPNs ciing dé& bi
chdn sau vao 16p men chdy ma hién dién it trén
bé mit.

Hinh 1. Anh bé mit 16p men phit AgPNs a: truée va sau nung tai b: 550 °C, ¢: 600 °C.

) Két qua phén tich EDX tai bang 1 ciing cho
thay v6i 16p men phu theo ty 1& phoi tron: 2 mL
AgPNs (4.000 ppm)/1 mL dau / 0,5 g men nhe

ltra dd c6 tat ca cdc nguyén td cua men ciing
nhu Ag voéi ham luong 0,73% khoi lugng hoac
0,49% nguyén to.

Bang 1. Ti 1¢ phan tram vé khéi luong cua cac nguyén t6 trén bé mat mau st phii men ty 16
2 mL AgPNs /1 mL dau/ 0,5 g men nhe Itra sau khi nung tai 550 °C.

Nguyén t0 @) Na Mg Al Si S Ca Zn Ag Cd Pb
% khoi luong 9,15 0,53 9,88 2,80 14,48 3,37 1552 041 0,73 5,15 32,83
% Nguyén to 2548 1,03 16,11 433 23,15 3,96 1504 0,29 049 2,64 7,16

Déi véi thiy tinh dwoc phu mang: AgPNs 1
mL (4.000 ppm)/ 1 mL men dau sau khi nung
30 phuit tai viung nhiét do 450 + 750 °C, khi dat
dén gia tri 550 °C bé mit kinh vin chua thay
dbi, song 16p phu dd bam déu nhung mau vang
ciia AgPNs van con ton tai (hinh 2b). Khi nung

dén nhiét d6 650 °C bé mat dat duoc d6 béng va
mau trong sudt nhu thuy tinh (hinh 2c).Tuy
nhién, khi ting nhiét d6 nung cao hon 16p bé
mat s€ bi ran nut (hinh 2d).Vi vdy nhiét do
thich hop dé tao mang AgPNs trén bé mat thiy
tinh 12 650 °C.



N.D. Hung va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Tu nhién va Cong nghé, Tap 32, S6 4 (2016) 53-57 55

Hinh 2. Anh bé mit kinh phu AgPNs.
a: trude va sau nung tai b: 550 °C, ¢: 650 °C, d: 750 °C

) Két qua phan tich EDX tai bang 2 cing cho nghiém’tai hinh 2 da dat duogc gid tri 2,07%
thay thanh phan cua tat ca cic nguyén to tao theo khoi lugng hodc 0,45% theo nguyén to.
nén thuy tinh va ham lugng Ag ctia mau thi

Bang 2. Ti 1¢ phan tram vé khéi lugng va cdc nguyén td trén bé mit thiy tinh ¢6 mang pha AgPNs/ dau : 1 mL
(4.000 ppm) / 1 mL sau khi nung tai 650 °C

Nguyén t6 (0] Na Mg Si Ca Ag
% khoi luong 27,87 12,47 2,66 48,64 6,30 2,07
% Nguyén to 40,48 12,60 2,54 40,27 3,66 0,45

Két qua thi nghiém phoi nhiém b&i ndng do AgPNs (4.000 ppm)/l mL dau /0,5 g men di

khuan Ecoli chudn trong mdi truong khong khi dat dugc hiu qua dén 90%. Vi nhitng mau
12 103 cfu/mL dbi voi bé mat sir dd phi AgPNs mang phi 1én st ¢6 ty 16 AgPNs thdp hon cho
tai cdc ty 1& 1/1/1, 2/1/0,5 va 2/1/1 dugc trinh hiéu qua chéng nhiém khuan kém c6 thé do su
bay tai bang 3. Két qua cho thay vai ty 18 2 mL hién dién ciia Ag trén bé mat st it.

Béng 3. Hi¢u qua diét khuén ctia bé mit st phit AgPNs véi céc ty 18: a/b/c
v6i a: mL AgPNs (4.000 ppm)/b: mL dau / ¢: g men dugc nung 550 °C trong 30 phuit.

Ty 1&: a/blc Pdi chimg  1/1/1 1/1/0,5 2/1/0.5 2/1/1 4/1/1
Cfu/mL 8,5x10° 8,3x10° 2,7x10° 8,3x10° 2,3x10°  1,5x10°
Hiéu qua, % - 2 68 90 72 82
Két qua thi nghiém phoi nhiém béi nng do qua cho thiy véi céc ty 16 AgPNs/dau déu da
khuédn Ecoli chudn trong méi truong khong khi dat duwoc hiéu qua dén 98% thé hién sy hién
dbi voi bé mat kinh da phu AgPNs tai cdc ty 16: dién cuia Ag trén bé mit kinh.

AgPNs/dau/men duoc trinh bay tai bang 4. Két

Béng 4. Hi¢u qua diét Khuén trén bé mit ciia cdc mau vat liéu kinh pht AgPNs

Mau Pbi chimg 11 2/1 1/2

Cfu/mL 8,5x10* 2,1x10% 1, 9x10? 1,8x102
Hiéu qué (%) - 98 98 98
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bo bén cua diét khuén cta AgPNs duoc
phu [én bé mat st va thuy tinh theo thoi gian
cling dd duoc thu nghi€ém va hi¢u qua diét

khuan cia mang phu 1én s va thiy tinh c6
AgPNs theo thoi gian thtr nghiém dugc trinh
bay tai bang 5 va 6.

Béng 5. Hi¢u qua diét khuén ctia bé mit vat ligu sir phu AgPNs voi ty 1¢:
2 mL AgPNs/ 1 mL dau/ 0,5 g men sau ba thang

Doi ching 30 phut 1 thang 3 thang
Cfu/mL 7,2x10° 8,3x10>  5.6x10°  7,0x10°
Hiéu qua (%) - 90 22 2
Ag, % khbi luong 0,73 0,0

Bang 6.Hiéu qua diét khudn ctia bé mat vat liéu kinh phia AgPNs sau thdi gian phoi nhidm

boichung 30phit 60 phit 90 phit 1 thidng 3 thing
4
Ciw/ mL 8,5¢I0° 5 %107 1,6x10° 1,7x10°  1,5%10°  1,3x10°
Hiéu qua g%) - 98 98 98 98 98
Ag, % khoi lugng 0 2,07 0,70

Két qua phan tich ham luong Ag trén bé
mdt thuy tinh c6 mang phi mang AgPNs cling
cho thay luong Ag da giam song van con luong
du 16n trén bé mat str khong con phat hién thay
Két qua nay cting chimg to kha nang diét khuan
ctia bé mit st va thity tinh mang AgPNis rat lién
quan dén sy hién dién cta lugng ApPNs. Ham
lugng Ag trong 16p phu bé mit st ciing nhu
thity tinh theo thoi gian rat ¢ thé do twong tic
cua AgPNs v&1 moi truong khong khi hoadc voi
céc thanh phan cua 16p phii. Bé khic phuc can
nghién ctru dwa luong AgPNs nhiéu hon hoic
ngin tuong tic cia AgPNs véi cdc thanh phan
trong 16p phu.

4. Két luan

L6p phu trén bé mit sir, thiy tinh duogc tao
thanh bang phuong phdp in ludi véi vat lidu c6
ty 1€ tuong tng: 2 mL AgPNs 4.000 ppm/ 1 mL
dau/ 0,5 g men nhe lira va 2 mL AgPNs / 1 mL
dau va nung 30 tai cdc nhiét d6 550 °C va
650 °C. B& mat st va thay tinh dwoc phu
AgPNs c6 kha nang diét khuan tot dén 90 % va
98 % twong Ung v4i c6 luong Ag trén bé mat
0,73 % va 2,07%. Kha nang di¢t khun cua l6p
phii ¢6 dua bac nano trén bé mat st va thay tinh
tuong dbi 6n dinh theo thoi gian c6 lién quan

dén do bén tuwong ddi cua lugng AgPNs c6
trong 16p mang cua bé mat st va thiy tinh.
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Study on Fabrication of Antibacterial Surface
with Nano Silver for Glass, Ceramic

Nguyen Duc Hung, Nguyen Thuy Linh, Tran Thi Ngoc Dung
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Abstract: Applying silver nanoparticles in ceramic and glass surfaces can give a good
bactericidalability and particularly effective against strains of cholera. This would create a cleaner
environment, reduce the possibility of spreading the disease from hard surfaces of glass materials. By
using screen printing on ceramic surface with ratio of nano-silver, oil and light fire yeast of 2 mL / 1
mL /0.5 g respectively and on glass surface with ratio of nano-silver, oil of 1 mL / 1 mL, the amount
of Ag that can be introduced on ceramic surface is 0.73% and on glass surface is 2.07% after 30 min
of sintering at 550°C for ceramic and 65°C for glass.

Keywords: AgPNs-silver nano, nano silver coated glass, ceramic coated silver nano, anti-
bacterial coating.



