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TOM TAT

Bai béo trinh bay keo bac c6 cdu tric nané da duoc ché tao bing phuong phdp vi séng.

Phuong phdp nay don gidn va dé lap lai. Cac phép do hap thu ctia keo bac duoc thuc hién trén
pho UV-Vis. Hinh dang va kich thuéc cia hat nand Ag duoc quan sat va phan tich bang kinh
hién vi dien tit truyén qua (TEM). Céc hat nand Ag da duoc st dung dé kiém tra khd ndng
khdang khudn véi E.Coli thong qua bd loc nuéc da duoc phii béng keo Ag.

Tw khoéa: hat nané bac, vi séng, PVP

1. Gidi thiéu

Trong nhitng nam gan day, vat liéu nano
da dugce sit dung trong nhiéu tng dung dan
dung va thuong mai. Nhiing vat liéu nay c6
cac tinh chat hoéa hoc va vat i vugt troi so
v6i nhiing vat liéu thong thuong do kich
thuéc clia ching rat nhoé va dién tich bé mat
rat 16n. Trong s6 nhiing vat liéu nand do, Ag
nand da va dang thu hit nhiéu su quan tam
nghién ciu do nhiing Gng dung tuyét voi cia
no trong cac linh vuc nhu: diét khuin va khir
tring, chat khit mui, mi pham, dét, chat xdc
tac, cdm bién, vat litu phic hgp nano... [1],
[2], [3], [4]. Hién nay c6 rat nhiéu phuong
phap d& ché tao Ag c6 cdu tric nand nhu
chiéu xa tia y, phuong phap hoéa uét... trong
s0 d6 phuong phap vi song dugc cac nha
khoa hoc trén thé gidi ap dung kha pho bién.
Vi séng 14 mot ki thuat cap nhiét bang viéc
tao dao dong phan tir & toc do rat cao, kha
nang cdp nhiét nhanh va déng nhat. Uu

diém chinh cha viéc dua vi séng vao trong

&
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hé phén tng la tao dong hoc cho su téng
hop cuc nhanh.

Trong bai bao nay ching toéi trinh bay
két qué nghién ctiu ché& tao keo Ag c¢6 cdu
tric 6ng nand xuat phat tir AgNO; thuong
mai v6i chdt 6n dinh cdu tric bing
phuong phap vi séng. Céc thiét bi déu do
bo moén vat 1i chat ran Trudng Pai hoc
Khoa hoc Hué tu ché tao. Pay la phuong
phép don gidn va dé lip lai.

2. Thi nghiém
2.1. Vat lieu

Gom: AgNO; (99%), Ethylene glycol
(EG) (99%), PolyVinylpyrrolidone (PVP)
(Sigma Aldrich 99,9%)

2.2. Ché tao keo Ag ciu tric 6ng nand
2.2.1. Khéo sdt theo thoi gian chiéu xa vi
soéng
Hoa tan 0,0051 g mudi AgNOs; vao 30
ml nuée thu duge 30 ml dung dich AgNOs
nong do 1 mM. Khudy déu 0,0167 g PVP



trong 30 ml dung méi EG bang may khudy
ti trong thoi gian 1 phat thu duge 30 ml
dung dich PVP/EG nong do 5 mM.

Hoa tron 30 ml dung dich PVP/EG 5
mM vao 30 ml dung dich AgNO3 1 mM
theo ti 1& 1:1. Khudy déu bang may khudy
ti trong khodng vai gidy thu dugc hén
hop 60ml AgNO3;/PVP/EG. Sau dé chia
lam 3 mau, mdi mau chita hdén hgp 20 ml
AgNOy/PVP/EG.

Lan lugt cho tiimg mau vao 1o vi séng
(16 vi séng dugc dit & ché do cap nhiét
cong suat 400 W) rdi chiu xa vi séng 6
thoi gian 1an lugt 1a 1,5 phat; 3 phiat va 5
phat. Thu dugc keo Ag nan6é c6 mau vang
tuoi dac trung.

2.2.2. Khdo sdt theo ti s6 mol cia
PVP/AgNO,
Goi ti s6 mol cia PVP/AgNO; 1a:

Npye

n

r=
AgNO,

Hoa tan 0,0085 g mudi AgNO;s; vao 50
ml nudc thu duge 50 ml dung dich AgNOs;
nong do 1 mM.

Khudy déu 0,0222 g PVP trong 20 ml
dung moéi EG bing may khudy ti trong
thoi gian 1 phat thu duge 20 ml dung dich
PVP/EG nong do 10 mM. Chia d6i 20 ml
dung dich nay, dugec mdi dung dich 10 ml.
Thém 10 ml dung moi EG vao 10 ml dung
dich PVP/EG 10 mM, duge 20 ml dung
dich PVP/EG nong d 5 mM. Cd nhu thé
chia déi 20 ml dung dich nay, roi lai théem
10 ml dung méi EG vao sé thu duge 5
mau, mdéi mau chia 10 ml dung dich
PVP/EG c6 néng do lan lugt 1a 10 mM; 5
mM; 2,5 mM; 1,25mM va 0,625 mM.
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Hoa tron tuing 10 ml dung dich AgNOs
1 mM vao 5 mau chia dung dich PVP/EG
c6 nong do nhu trén theo ti 1& 1:1 va
khudy déu bing may khudy ti trong
khoang vai giay, duge 5 miu chda hén
hop 20 ml AgNOsy/PVP/EG c6 ti s6 mol
PVP/AgNO; lan lugt lar = 10; r = 5; r =
25: 1 =125 var = 0,625.

Lan lugt cho titng mau vao 1o vi
séng (10 vi séng dugc dit & ché do cap
nhiét cong sudt 400 W) roi chiéu xa vi

séng G thoi gian nhu nhau 1a 3 phut.

Pho hap thu cha keo Ag duge khao
sat bang mdy UV-Vis (2450 Shimadzu
spectrophotometer). Vi cdu tric cia keo
bac dugc do bing kinh hién vi dién ti
truyén qua TEM (Jeol Jem 1010). P& kiém
tra khid niang diét khudn cta keo Ag
ching to6i kiém tra thong qua nuéc dugc
loc béGi bd loc nuGe ¢6 phu keo Ag.

3. Két qua va thao luan

Hinh 1 1a phé hap thu UV-vis cta keo
Ag nan6 véi thoi gian chiéu xa vi séng ti
1,5 dén 5 phat (hinh 1).

Cudng do phd hap thu cia keo Ag nand
trong ving buéc séng tir 320 dén 800 nm
ting nhanh khi tang thoi gian chiu xa vi
song tir 1,5 dén 5 phat. Chimng t6 qua trinh
hinh thanh c4u tric nand Ag da dién ra. Cac
dinh ctia phd hap thu c6 su dich chuyén nhe
tir bude séng 416 dén 422 nm khi tang thoi
gian chiéu xa vi séng. Phé hap thu clta keo
Ag nand vé6i thoi gian chiéu xa vi séng tir 3
dén 5 phat khong c6 su thay ddi dang ké vé
tin hiéu phd. Nhu vay, véi khoang thoi gian
chiéu xa vi séng tir 3 dén 5 phut, qua trinh
khit cia cac ion Ag+ da xay ra hoan toan.
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Tuy nhién, v6i mau dudce chidu xa vi séng &
thoi gian 3 phit ¢6 tinh 6n dinh cao hon so

v6i mau duge chiéu xa vi séng & thoi gian 5

1.000

phat. Chinh vi vay, ching toi ¢6 dinh thoi
gian chiéu xa vi séng 1a 3 phat dé tién hanh

cac nghién ciu tiép theo.
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Hinh 1: Phé hap thu UV-vis ctia keo Ag nand véi thoi gian chiéu xa vi song
t 1,5 dén 5 phut (AgNO3 ImM; PVP/EG 5 mM)

Hinh 2 1a4 phd hap thu UV — vis cia keo Ag nand vé6i ti s6 mol r cia PVP/AgNOs tir

0,625 dén 10.
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Hinh 2: Pho hdp thu UV-vis clia keo Ag nané véi ti sé6 mol ciia PVP/AgNO3
tir 0,625 dén 10 (AgNO; 1 mM; t= 3 phiit)

Khi ti s6 mol cia PVP/AgNO; thap (tir
0,625 dén 2,5), pho hap thu duoec mé rong
hon v6i dai dudi dai ¢ vung bube song trén
600 nm. Piéu nay 1a do su dong gbp cua dai
dao ddng doc clia cdc sin phdm nand mot
chiéu (thanh va day nano) dugc hinh thanh.
Do ndng do ctia chat én dinh PVP thap, cb su
uu tién hinh thanh cac thanh va day nand.
Khi tang ti s0 mol ciia PVP/AgNO; lén (tir 5
dén 10), phd hap thu cé cuong do tang 1én &
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lan can buéc séng 424 nm. Pd rong cha phd
hap thu hep hon. Cudng do pho hép thu ting
lén 1a do su ting hiéu suat hinh thanh cia
cac hat Ag nand c6 cau trac hinh cau. DPd
rong pho hap thu hep hon 1a do su giam vé
kich thu6c cta cac hat nand Ag. Do nong do
ctia chat 6n dinh PVP cao, c¢6 su uu tién hinh
thanh cac hat nané hinh cau.

Hinh 3 TEM cha Ag nand trong trudng
hop sit dung chat 6n dinh 12 PVP nhu hinh 3.
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Hinh 3: Anh TEM ciia Ag nané khi ding chét én dinh lo PVP trong thoi gian
chiéu xa vi séng 3 phut (AgNO3 ImM PVP/EG 5 mM)

Khi ti s6 mol cia PVP/AgNO; 1a 5 va
& thoi gian chiéu xa vi séng 1a 3 phut, chi
xudt hién cac hat Ag nand c6 cdu tric
hinh cau véi duong kinh trung binh tir 5 —
12nm. Céc hat c6 kich thude tuong doi
nhé va dong nhat. Piéu nay ching té qua
trinh khi cia cdc ion Ag+ xdy ra hoan
toan, tinh chat cia keo Ag nané 6n dinh &
thoi gian chi€u xa vi séng 3 phut.

MAu nudc duge 14y tir song Pong Ba,
khu vuc chg Pha Binh, thanh phd Hué,
tinh Thita Thién Hué€. Nuéc & day bi
nhiém khuidn E.Coli dugc xdc dinh tai
Trung tAm Y t& du phong tinh Thira Thién
Hué¢ v6i ham lugng 1la 4,2.102 CFU/100
ml. MAu nuéc sau khi dugc loc qua bo loc

&

gobm da phi keo Ag nand sé duge 14y mau
dé kiém tra su c6 mit cta vi khudn
E.Coli. K&t qua kiém tra sau 48 gio cho
thay: khong con thdy nhém khudn E.Coli

nao c6 trong mau nudc.
4. Ké&t luan

Keo Ag c6 cdu tric nand da dugc
tong hgp thanh cong bing phuong phap vi
séng. Phé UV-Vis ctia keo Ag cho thay keo
h4p thu manh & ving budc tit 400 nm dén
430 nm, day ciing chinh la mau vang dac
trung cua keo Ag nand. Cac hat Ag trong
keo ¢6 cau tric hinh ciu dudng kinh tir 5
— 12 nm dugc quan sat bgi anh TEM. Keo
Ag ché& tao dugc buéc dau cho kh3 ning
diét khuédn tot.
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ABSTRACT

This paper presents nanosized silver colloids being prepared by microwave method. This

method is simple and easy to repeat. Absorption measurements of nanosized silver colloids

are carried out on UV-Vis spectra. The shape and size of silver nanoparticles are observed
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and analyzed by transmission electron microscope (TEM). The silver nanoparticles were used
to test the antibacteria ability with E.Coli passing through the water filter being covered by

stlver colloids.Keywords: Silver nanoparticles, microwave, PVP.
Keywords: silver nanoparticles, microwave, PVP.
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