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ABSTRACT

Anodic aluminium oxide (AAO) membrane has uniform parallel pores and high pore density.
The pore diameter is controllable according to practical needs. Ag nanowires have been

produced by Aternating Current (AC) electrodeposition

in porous AAO template. So

nanocompozit films consisting of regularly ordere Ag nanowires embedded in AAO templates. The
composition and nanostructures of meterial was determined by SEM, XRD, EDX methods. The
results of studying have showed nanocomposite Ag/IAL,O; demonstrated a stronger antibactericial

activity than Al,O; in air and water.

- MO PAU

Ngay nay cong nghé nano da tr& thanh mot
huéng nghién cttu miii nhon phét trién trén thé
gi6i. Vdt liéu nanocompozit hay vdt liéu
composite ¢é cdu triic nano trong d6 chi c6 mot
phén cua vat lieu c6 kich thudc nanomet, hoic
céu trdc cla ching ¢6 nano khong chiéu, mot
chiéu, hai chiéu dan xen 14n nhau dang duogc
nghién cifu va phét trién tng dung rat rong rii
(11.

Bac tir xua da duoc va chuong lam d6 dung
hodc trang sttc nho dac tinh khir tring nhung céac
mat hang bang kim loai bac nguyén chat hoac
ma bac 1a rat dat. Tuy nhién tao duogc vat liéu
v6i hat nano bac 1a mdt phuong phép thich hgp
dé khai thdc tinh chat khir trung, diét khudn clia
bac nén nghién cdu ché€ tao nanocompozit
Ag/AL,O; va khdo sit tinh nang diét khuédn
nham khdo sdt céc yéu t6 anh hudng quyét dinh
dén cau trdc vat liéu, cling nhu thir nghiém kha
niang diét khudn clia nano Ag trong compozit
v6i AL O; 1a cén thiét [2].

1T - THUC NGHIEM

1. Nguyén liéu - Hoa chat

- Hop kim nhom - silic

- Hoa chat: H,SO,, HNO,, NaCl, NaOH,
KOH, H,C,0,, AgNO,... déu thuoc loai tinh
khiét PA ctia Viét Nam, Trung Qudc, Nga, Dic.

- Moi trudng thir nghiém vi sinh:

+ Thanh phan thach Saburo: glucose (20
g/), pepton (10 g/1), agar (20 g/).

+ Thach thudng nuoi cdy vi khudn Bacillus
subtilis: cao thit (5 g/l), NaCl (5 g), pepton (10
g/l), agar (20 g/1).

+ Nuoi cdly ching vi khuin Escherichia.coli
PT0021 trong moi trudng Mocknkey: pepton
(20g/1), lactose (10 g/l), NaCl (5 g/l), Bile salt
mixture (1,5 g/l), neutral red (0,03 g/l), agar (20
g/.

2. Phuong phap ché tao

Vat liéu nanocompozit Ag/Al,0; dugc ché
tao béng phuong phép dién héa [3 - 6].
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- Giai doan 1 tao pha nén composite bang
qué trinh anot hod dé ché tao mang Al,O; c6 16
x0p dat kich c& nanomet.

- Giai doan 2 két tha lang dong Ag trong 16
x0p mang nhom oxit an6t héa thu dugc & giai
doan 1 bang phuong phdp dién héa dong xoay
chiéu trong dung dich AgNOs.

3. Cac phuong phap nghién ciu

- Pudng kinh 16 x0p ciing nhu hinh dang va
kich thuéc chia sin phiam liang dong dién hod
dugc chup anh SEM trén thiét bi S-4800 cua
hang Hitachi.

- Phan tich dinh tinh thanh phan hop chat
cha vat lieu duge tién hanh trén may nhiéu xa
Ronghen SIEMENS D5005. Qua trinh xtt 1y s6
liéu da dugc chuong trinh hod véi cic ma vach
chudn do hoi tinh thé qudc t€ cung cap.

- Phuong phdp do EDX dé xdc dinh céc
nguyén to va ty 1é phan tram cta chdng c6 trong
vat liéu duoc thuc hién tai Vién Khoa hoc Vat
liéu -Vien KHCNVN.

- Phuong phép phan tich vi sinh dua trén co
s céac t€ bao con kha nang song sét sau khi ti€p
xtc voi vat liéu gap diéu kién thuan lgi khi nuoi
cély ching trén moi truong thach dinh dudng
dugc tién hanh tai phong Thi nghiém Sinh hoc -
Vién Hoa hoc - Vat liéu. Dich huyén phu cha
hai chuing vi sinh vat B. subtilis va E. coli dugc
hiit bing pipét 20 ml cho vao cédc hop 16ng thuy
tinh r6i dung panh gip cdc mau vat liéu cho
ngap trong dich huyén phd cua ting loai vi
khudn trén. Kiém tra mat do t€ bao sau 24 gid
dé trong diéu kién nhiét do phong va xdc dinh
kha nang song s6t clia t€ bao cua cdc dich huyén
phtt vi khuan da dugc xtt Iy bdi cdc miu trén.
Huit 5ml dich huyén phu da dugc xur 1y 1én céc
dia thach Saburo réi trai déu lén mat dia. U dia
thach da trai dich dugc xur ly & 30°C trong 24
gio 61 kiém tra s6 lugng khuén lac tuong ting
vGi cdc t€ bao song sot.

I - KET QUA VA THAO LUAN
1. Tao pha nén compozit bing mang nhom

anét hoa
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Quad trinh andt hod dién hod nhom va hop
kim nhom dé tao mang nhom oxit véi cac 16 x6p
¢6 kich thuéc nanomet da dugc nhiéu dé tai
trong va ngoai nudc dé cap nghién cdu [5, 6].
Céc thong s6 nhu mat do dong, nhiét do, nong
do axit sunfuric, thoi gian an6t hod cé anh
hudng dén chiéu day va cdu trdc cla mang
nhom oxit an6t hod. Pé mang nhom oxit c6
dudng kinh 16 x6p ¢ nanomet, ché do andt hod
qua khao sat xdc dinh dugc la CHZSO4 =180 g/l;

T=20°C; D, =1 A/dm? t= 60 phiit. Dudng
kinh 16 x0p trung binh clia sén phdm tao thanh
xdc dinh tir cdc anh SEM khoang 15 nm con
chiéu day mang nhom oxit tuong tng chiéu sau
chia 16 x6p do dugc 1a 15 um.

2. C4u triic ciia Ag trong mang nhom oxit

Do 16 x6p mang AlL,O; c¢6 dudng kinh
nanomet nén kich thudc ctia bac kim loai két tha
lang dong & ch€ do: U, = 12V, thoi gian t = 4
phiit, CAgNO; = 2 g/l, T, (27°C) s& bi khong
ché boi kich thude 16 x6p nén anh SEM xdc dinh
cling s& c6 kich thuéc nanomet. That vay, sau
khi tdy 16p mang AlL,O, bing dung dich NaOH 5
g/l ta c6 thé quan sat dugc trén anh SEM (hinh
1) san phdm dang soi clia bac kim loai da dugc
két tha trén mang. Kich thuéc cla cic soi Ag
tuong d6i déu véi dudng kinh trung binh khodng
10 - 15 nm.

3. Thanh phan cia Ag két tia ling dong
trong 16 xop

Ban chét cha qud trinh lang dong dién héa la
su khir catot ion Ag* thanh Ag° & trong 16 x6p
clia mang nhom oxit andt héa. Cic thong s6
cong nghé clia qua trinh dién cuc s& quyét dinh
qué trinh khir chi xay ra trong 16 x6p ciing nhu
tinh chat va chat luong clia san phdm sgi nano
bac. Bang dong xoay chiéu 12V véi néng do
mudi bac thdp s€ thuc hién dugc qud trinh két
tha trong 16 x6p mang nhom oxit an6t hod.

Két qua phan tich EDX (hinh 2a) cho thay
nanocompozit Ag/Al,0; thu dugc bao gébm Ag
duoc két tha va cdc nguyén t6 cb trong vat liéu
nén hop kim nhom nhu: O, Al, Si, Fe. Ham
lugng Ag trong Ag/ALO; da dat dén 10,86%
trong luong sau 4 phut két tua.
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Hinh I: Anh SEM sgi nano bac (a) va diém (b) v6i thang do 500 nm

a Element Weight% Atomic%
2 minute 4 minute 2 minute 4 minute

o 49.27 3332 63.16 49.07
Al 46.24 5391 35.15 47.07
Si 148 1.65 1.08 138
Fe 0.19 0.26 0.07 0.11
Ag 2.82 10.86 0.54 237
Totals 100.00 100.00
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Hinh 2: Phé EDX (a) clia sdn phdm Ag/Al,O; két tha sau 2 phit; 4 phut
va Ronghen (b) ctia s¢i nano bac

Thanh phén pha clia Ag kim loai lang dong
trong 16 x6p mang Al,O; dugc xic dinh béing
phd Ronghen (hinh 2b) cho thay thanh phin san
phdm két tha trong 16 x6p clia mang nhom oxit
ton tai c4 & dang tinh thé Ag kim loai.

4. Kha nang dié¢t khudn ciia nanocompozit
Ag/AlLO; trong khong khi

Qua hinh 3 so sanh kha nang diét khuén trong
khong khi clia miu san pham M1 va miu tring
M2 dé dang nhan thay trén bé mat 4p mau trang
ALO; (M2) vi khudn vd nam moc phdt trién
nhiéu trén bé mat thach, ching to t€ bao vi sinh
vat khong bi tieu diét. Trén bé mat thach dugc
4p bdi mau Ag/ALO; (M1) s6 lugng khuan lac

hau nhu khong c6 ching té cdc t€ bao vi sinh

vat da bi tiéu diét khi bdm dinh trén bé mat vat

liéu nanocompozit Ag/Al,O;.

5. Kha nang diét khuin ciia nanocompozit
Ag/Al,O; trong méi trudng nude

Két qua & bang 1va hinh 4 cho thdy v6i mat
do vi khuén B. subtilis dugc cdy trong dich 1a
1500CFU/hop, E. coli 1a 500 CFU/hop méu M1
nanocompozit Ag/Al,O; c¢6 kha nang diét khuén
tot v6i cd hai ching vi khudn B. subtilis va
E. coli. Véi vi khudn B. subtilis ta thdy miu
trang khong c6 hiéu qua xir Iy, nhung déi véi vi
khudn E. coli cid miu trang cling cho thdy c6
hiéu qua xt 1y nhung & miic ty 1& thdp 56,8%
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cdn mau nanocompozit Ag/AL,O, dat 99,4%.

Bdng 1: Két qua xtr 1y B. subtilis va E. coli trén nanocompozit Ag/Al,0,

Mau B.subtilis E.coli PT0021 Ty 1& chét (%)
(CFU/hop) (CFU/ hop) B.subtilis E.coli

hop 16ng chua cdy dich 0 0 - -

hop 16ng da cay dich 1500 500 0 0
M1 (Ag/AlLO;) 204 3 86,4 99.4
M2 (ALO) 1500 216 0 56,8

Hinh 3: So sdnh kh4 nang diét khuén ctia
nanocompozit
Ag/AL,O;(M1) va AL,O, (M2) trong khong khi

6. Kha nang diét khuén ciia soi nano Ag

Nanocompozit Ag/Al,O; sau khi lang dong
dugc hoa tan nén nhom oxit bang dung dich
NaOH 10% dé téch 1dy cdc sgi nano Ag trong
nuéec cat (M3) v6i néng do 100 mg/100 ml
nudc.

Kha nang diét khudn cla miu M3 ciing
dugc thir nghiém doi v6i hai loai vi khuén
B. subtilis va E. coli. Hai loai vi khudn trén duoc
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Hinh 4: So sdnh kha nang diét khudn cta
nanocompozit Ag/ALO; (M1) va AL,O; (M2)
trong nudc: 1. hop 16ng cay dich, 2. xr 1y bang
ALO,, 3. xit Iy bing Ag/ALO,

a. hop 16ng cay dich B. subtilis 1500CFU/hop
b. hop 16ng cay dich E. coli 500CFU/hop

nuoi cdy va lac 130 vong/phiit, sau 24 gid cho
vao moi trudng thach c6 bd sung agar da khir
tring clia céc hop 16ng thuy tinh vo tring. Vé6i 2
ml dung dich M3 cho vao cédc giéng thach da
khoan rdi dé ti lanh 4°C dé cc soi nano Ag
khuéch tin vao thach trong khoang 24 gid.
Trong tu 4m 30°C véi thdi gian 24 - 48 gio da
quan sat thdy vong vo tring (hinh 5) ching to
céc vi khuén di bi tic ché khong thé phat trién.



B. subtilis

Hinh 5: So sanh vong tron khdng khuin
E. coli va B. subtilis cha mau M3

IV - KET LUAN

- Soi nano Ag kim loai dugc két tha lang
dong trong 16 x0p c6 kich thudc nano cua
mang AlO; trén nén vat liéu kim loai hgp kim
nhom. Kich thuGe sgi nano Ag bi gigi han bdi
dudng kinh 16 x6p, chiéu day mang va dat dugc
dudng kinh trung binh ¢d 10 - 15 nm va chiéu
dai 15 pim.

- Vat liéu nanocompozit Ag/ALO; trén bé
mat nhom c6 kha nang diét khudn ca trong
khong khi (ndm méc, vi khudn) va trong moi
truong nudc véi hai chiing vi khuan B. subtilis
(loai vi khudn c6 bao tlt) va E. coli (loai vi
khuén khong c6 bao tir) dat hiéu qua cao.

Lién hé: Nguyén Ditc Hung
Vién Hoéa hoc - Vat liéu
Vién Khoa hoc Ky thuat Quan su
17 Hoang Sam, Cau Gidy, Ha Noi

Email: nguyenduchung1954@yahoo.com

- Céc soi nano kim loai Ag dugc tich ra
riéng 1& khdi vat liéu nanocompozit ciing c¢6 kha
niang diét hai ching vi khuidn B. subtilis va
E. coli rat tot.
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