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TOM TAT

(hé tao thanh cong hat lai nano Ag/Zn0 bang phuong phap khi véi kich thudc hat nano Ag tir 10 - 18nm bam |én bé mét cac hat Zn0. Diéu kién ché tao 6 25°C,
thai gian: 7 gio; nong do AgNO;: 0,0025M; ndng dd chat khir NaBH,: 0,0085M. St dung cac phuong phép phén tich vét Iy hién dai nhu: XRD, UV-Vis va TEM dé
phén tich cho thdy hat lai ché tao ¢6 nano Ag phan bd déu trén bé mat Zn0. Ché tao thanh cdng son nano styrene acrylic khang khuan chiia hat lai nano Ag/Zn0,
¢6 d0 bam dinh diém 1; d6 bén udn 2mm; cac tinh chat co hoc khac nhu: do bén nudc, do bén kiém, do ria trdi, do bén chu ky nong lanh dat tiéu chuan TCUN
8652:2020 cho son tudng dang nhii tuong ngoai that. Mang son chia céc hat lai nano Ag/Zn0 cd kha nang diét khuan manh doi véi c vi khuan S. aureus va E.
coli tuong tng, 1,60 log va 0,90 log sau 24 gid.

Tirkhéa: Nano Ag/Zn0, son tutng gac nudc, styrene acrylic, khdng khudn.

ABSTRACT

Ag/In0 nano hybrid particles were successfully fabricated by reduction method with Ag nano particle size from 10 - 18nm attached on the surface of Zn0
particles. The fabrication conditions were the temperature at 25°C, time of 7 hours, AgNO; content of 0.0025 M, NaBH, content of 0.0085M. Using modern
physical analysis methods such as: XRD, UV-Vis and TEM to analyze, it shows that the fabricated hybrid particles have Ag nano evenly distributed on the Zn0
surface. Successfully manufactured antibacterial styrene acrylic paint containing Ag/Zn0 nano hybrid particles, with adhesion point 1; bending strength 2mm
and the other mechanical properties of water resistance, alkali resistance, washability, hot and cold cycle durability meeting TCVN 8652:2020 standard for
exterior wall emulsion paint. The paint film containing Ag/Zn0 nanohybrid particles has strong antibacterial ability against both S. aureus and E. coli bacteria,
1.60 log and 0.90 log after 24 hours, respectively.

Keywords: Nano Ag/Zn0, water-based wall paint, styrene acrylic, antibacterial.

'Khoa Cong nghé Haa, Trudng Dai hoc Cong nghiép Ha Noi
“Email: Nguyenthehuu@haui.edu.vn

Ngay nhén bai: 27/02/2025

Ngay nhan bai stfa sau phan bién: 20/5/2025

Ngay chdp nhan dang: 28/5/2025

1. GIGI THIEU nhiéu cau td tao thanh, bao gém chat két dinh (chat tao

Son duoc strdung trang tri my thuat, gép phan baove  Mang), chat tao mau, chat don, dung méi va cac chat phu
cac két cau dugc son phl cta cong trinh khai cac tac 9@ [1, 2]. Son diing cho cac cong trinh xéy dung st dung
dong truc tiép ca méi trudng. Son 1a mot hé hdn hop cic chat tao mang nhu: polyacrylat, polystiren,
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polyurethan, nhua epoxy, polyeste khong no,... Phan I6n
cac chat nay hoa tan bang dung méi hitu co nén gay 6
nhiém méi trudng. Mot s6 chat tao mang dugc nhi hda
trong nudc nhung kém bén véi cac tac dong clia moi
truong, thoi tiét. Cac nhi hoa c6 d6 bén thai tiét, moi
truong thi gia thanh rat cao [3].

Nano Ag va ZnO c¢6 kha nang khang khudn, vi rut,
nam va bao td [4-7]. Su lai tao nano Ag véi nano ZnO c6
hoat tinh khang khudn cao hon nhiéu so véi tiing loai
nano riéng lé. Hoat tinh khang khuan cda hat lai nano
Ag/ZnO0 c6 kha nang diét ca vi khuan Micrococcus luteus,
S. aureus, P. aeruginosa va E. coli [8]. Khi tdang mét lugng
nhé bac lam tang dang ké kha nang khang khuan cla
vat liéu lai [9, 10]. Chinh vi vay trong nghién cdu nay
chiing t6i tién hanh ché tao mang san styrene acrylic co
chtta nano Ag/ZnO dé danh gia tinh chat co hoc va kha
nang khang khuan.

2. THUC NGHIEM
2.1. Nguyén liéu héa chat

Cac hoa chat ZnO (99,5%; kich thudc < 100nm; Merck);
AgNO; (99%; Merck); NaBHs (99%; Merck); nhii tuong
styrene acrylic, KEMIC SAP 7188 (45 + 1% khdi lugng, An
Do); phu gia pha bot Foamaster@ MO NXZ AJ, chat hoat
dong bé mat hidrocarbon khong ion (5%, hoa chat cong
nghiép, O-BASF); Phu gia phan tan Hydropalat 5040
(Polyacrylat sodium, 40%, Duc); Phu gia diéu chinh d6
nhét Methocel K (Hydroxypropyl metyl cellulose, Dow
Chemical); Phu gia lam dac Texicryl 13-317 (Scott Bader).
2.2. Phuong phap tdng hop vat liéu va ché tao mang
son

*Téng hop hat lai Ag/ZnO [9]

Can 0,2g ZnO phan tan trong c6c thay tinh ¢ chua
200ml nudc cat réi cho coc thuy tinh ¢ chira dung dich
ZnO lén may khudy ti c6 con khudy, khudy trong 1 gio.

Can lugng AgNOs khao sat phan tan trong 20ml H,O
réi cho vao dung dich ZnO dang khuay tron trén may
khudy tu, tiép tuc khudy lién tuc trong vong 30 phdt.

S dung 0,01g chat khir NaBH4 c6 néng d6 khao sat
0,0080M, 0,0085M, 0,0090M, 0,0095M nhd giot tu tu
NaBH, vao hén hop cé chira ZnO va AgNO:s. Sau khi nhé
xong NaBH,tiép tuc khudy trong 1 gio.

Tién hanh ly tam & 9000 vong/phut thu dugc chat ran
dem di sdy & 100°C dén khéi lugng khong déi.

* Ché tao mang son:

Cho lugng nudc theo tinh todn cling véi nhua styrene
acrylic nhi tuong vao céc khudy, bat méy khuay chay véi
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t6c dé 600 vong/phut, dé may khudy chay 15 phut r6i bé
sung phu gia pha bot, phu gia phan tan, hat lai nano
Ag/Zn0, khuay tiép 15 phut. Cudi cung cho phu gia lam
dac da dugc ngam véi nbng d6 2% dén dd nhot t6i da
vao may khudy, khuay tiép véi cac khoang thoi gian 75
phut r6i ding. Mau vat liéu dem di son [én tam kim loai
hoac tdm kinh dé kho va én dinh trong 7 ngay & nhiét do
phong, sau d6 do tinh chat co ly, kha nang khang khuan
cla vat liéu.

2.3. Phuong phap xac dinh cau tric, tinh chat co hoc
va kha nang khang khuan

Mau dugc do kinh hién vi dién tu truyén qua (TEM)
trén may Jeol HRTEM 3010 c6 dién thé 100 - 300kV, do
phan gidi diém anh 1a 0,17nm va anh mang tinh thé la
0,14nm, dé phéng dai 50 - 1.000.000 lan.

Do kinh hién vi dién ti quét (SEM) trén thiét bi dién ta
quét phat xa trudng Hitachi S-4800.

Phé nhiéu xa Ronghen dugc ghi trén may Siemen D-
5000.Ong phat tia X bang Cu véi budic song Ka = 1,5406A,
cudng dd dong 6ng phat 0,01A, dién ap 30kV, téc d6 quét
0,052 dé/phut, goc quét thay ddi tir 10 dén 70°.

Tinh chat quang dugc do trén may quang phd UV-Vis,
model CINTRA 4040 (GBC, Hampshire, Durham, NH, USA).
Phan b6 kich thudc hat dugc do bang thiét bi Zetasizer
(phién ban 6.20, Malvern, Vuong quéc Anh).

Méy quang phé UV-Vis-NIR Model: UV-2600; hang san
suat: Shimadzu (Nhat ban); Hé thong quang hoc: 2 chum
tia, st dung hé théng guang don sac Czerny-Turner, cach
tir nhiéu xa Lo-Ray-Ligh; Dau thu: 6ng nhan quang dién
R-928. Nguén sang: dén Halogen (50W). Khoang budc
song do: 185 - 900nm va 220 - 1400nm (qua cau tich phan
ISR-2600 Plus).

Cac tinh chat co hoc ctia mang son dugc do theo tiéu
chuan Viét Nam nhu: D& bam dinh TCVN 2097:2015; D6
bén uén TCVN 2099:2013; D6 bén nuéc TCVN 8653-2:2024;
DO bén kiém TCVN 8653-3:2024; D6 riia troi TCVN 8653-
4:2024; D6 bén chu ky ndng lanh TCVN 8653-5:2024.

Kha nang khang khuan dugc do trén cac chiing vi sinh
vat kiém dinh gém: Vi khuan Gr(+): Staphylococcus aureus
(ATCC 25923); Vi khuan Gr(-): Escherichia coli (ATCC 25922).
3. KET QUA VA THAO LUAN
3.1. K&t qua téng hop hat lai Ag/ZnO

* Anh huéng cta thoi gian dén kich thuéc va su'phén
bé hat lai Ag/ZnO

Qua trinh téng hat lai dugc tién hanh & tiing khoang
thai gian khac nhau dé khao sat kich thuéc cla hat véi két
qua trinh bay & bang 1.
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Bang 1. Anh huéng clia thi gian dén qua trinh tong hop hat lai Ag/Zn0

Thai gian Kich thudc N
téng hqs:) (gi®) | hatlai(nm) Suphan bo Ag/Zn0
5 7-12 Hattaorait
6 8-15 Phan tan chua déu
7 10-18 Phan tén dong déu
8 10-20 Phan tén dong déu
9 15-25 Phén tan dong déu

Thai gian téng hgp qué ngan thi cac hat nano Ag chua
c6 nhiéu va kha nang bam trén bé mat hat kém oxit thap.
Tu két qua bang 1 cho thay dugc rang su phan bo clia cac
hat nano bac trén bé mat chat mang phan tan tuong doi
déng déu theo su tang dan cda thdi gian va déng thoi
kich thudc hat cling tang theo. Tuy nhién kich thudc hat
cang nhé thi cang tét. Do vay, chon thai gian cho qua
trinh t6ng hop 1a 7 gid cho cac qua trinh khao sat tiép
theo. Két qua nay so sanh tuong déng véi nhém tac gia
Nagaraju [9].

* Anh huéng cta néng dé AgNO;

Qua trinh téng hgp hat lai dugc tién hanh & cac néng
dé khac nhau ctia AgNO; dé khao sat su anh hudng cda
néng d6 dung dich AgNO; dén su phan bé kich thuéc hat
nano Ag trén ZnO. Phan (ng dugc tién hanh & 25°C, thoi
gian: 7 gi&; néng dé chat khir NaBHa4: 0,0085M thay ddi
nong do6 clia dung dich AgNO; lan luat 1a 0,0020; 0,0025;
0,0030; 0,0035 (M).

Bang 2. Anh huéng clia nong do AgNO; dén kich thudc hat, su phan tén,
d6 on dinh

ong do (M)
L 0,0020 0,0025 | 0,0030 | 0,0035
Tinh chat
Kich thudchatnano | oo rarstit | 10-18 | 20-40 | 40-60
bac (nm)
X ek Phan tén khong | Phantdn | Phan tdn
B0 phan bo dong déu dong déu | dong déu Cocym
D6 6n dinh Khong 6ndinh | Ondinh | Gndinh | Gn dinh

Qua qua trinh khao sat cho thdy, khi néng d6 bac
nitrat cang thap kich thudc cac hat nano bac cang nho,
lugng tao ra it, @& phan bé chua déng déu, do én dinh
chua cao. G nédng d6 phan ting cao hon thi kich thuéc hat
tang dan, lugng hat tao ra nhiéu hon, @6 phan b6 va do
én dinh ciing cao han. Trong thuc nghiém nay, néng dé
dugc st dung la 0,0025 (M) dam bao dugc kich thudc
nano cla hat bac, két qua nay so sanh tuong déng vai
nhom tac gia Nagaraju [9]. TU két qua khao sat lua chon
néng do dung dich AgNO; la 0,0025M dé cho céac qua
trinh khao sat tiép theo.
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* Khdo sdt anh huéng ciia néng dé tdac nhén khir

Tién hanh khao sat su anh hudng clia tac nhan khir dén
kich thudc hat va kha néng phan bé cta hat lai & cac néng
d6 khac nhau cia NaBH.. Tién hanh trong diéu kién nhiét
do 25°C, thai gian téng hop 7 gid, néng dé AgNOs la
0,0025M, néng d6 NaBH, lan lugt 1a 0,0080; 0,0085; 0,0090;
0,0095 (M). Thu dugc két qua dugc thé hién & bang 3.

Bang 3. Anh hudng clia tac nhan khir dén kich thudc hat, s phan tén, d
on dinh

Ky hiéumau | Nong dd (M) | Kich thudc hat (nm) | D6 phan bd
M21 0,0080 Taorait hat Phan tén khong
ddong déu
M22 0,0085 10-18 Pong déu
M23 0,0090 20-30 Dong déu
M24 0,0095 30-40 Cocum

Qua bang 3 cho thay, khi kich thuéc hat va sy phan bo
cla cac hat nano bac trén ZnO chiu anh huéng ctia nbng
dé chat khir. Cu thé 1a khi ta tdng ndng do chat khir thi
lugng hat tao ra nhiéu nhung sé bi co cum lai lam kich
thudc hat tang dan, dan dén phan bé khong déng déu,
két qua nay so sanh tuong dong vdéi nhom tac gia
Nagaraju [9]. Do vay qua trinh téng hgp hat lai dugc tién
hanh véi nbng dé chat khir NaBH, [a 0,0085M.

3.2. K&t qua mét sé tinh chat dac trung caa hat lai
Ag/ZnO

* Két quad nhiéu xa tia X (XRD)

Hinh 1 thé hién két qua XRD ctia nano ZnO va Ag/Zn0,
vGi ZnO c6 cac mat phan xa déu quan sat dugc, dac biét
cac dinh (100), (103) va (202) (hinh 1a). Béi véi hat lai
Ag/ZnO0 (hinh 1b) xuat hién mét s6 dinh méi cé cudng do
cao nhu (111),(200), (220) va (311) [12]. Cac dinh khac cta
Ag bi chi phoi bai cac pha ZnO do c6 ndng d6 thap so véi
Zn0.

s
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Hinh 1. Két qua XRD ctia Ag/Zn0 va Zn0

a) Gian do XRD clia Zn0; b) Gidn do XRD ctia hat lai Ag/Zn0

* Két qua phé UV-Vis

Ph& UV-Vis cla cac hat nano ZnO, Ag va Ag/Zn0 trong
dung dich nudc thé hién & hinh 2. Cac hat lai nano
Ag/Zn0 dugc hap thu trong viing UV (& dai rong 410nm)
kha thap.
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Hinh 2. Ph UV-Vis cia cac hat nano Zn0, Ag va Ag/Zn0

* Két qua do phé ké UV-Vis-NIR ché dé do phdn xa

May UV-Vis c6 trang bi bd qua cau tich phan ISR-2600
Plus dé do phé phéan xa khuéch tan. S dung phuong
phap Tauc dé tinh toan d6 rong ving cdm cac hat oxit
[11-13]. Phé phan xa khuéch cdia nano ZnO va Ag/ZnO véi
cac gia tri nang luong ving cam (Ey) dugc thé hién trén
hinh 3.

Hinh 3 cho thay muic nang lugng d6i vai ZnO la 3,2eV
(vach mau den); muic nang lugng déi véi mau hat lai nano
Ag/Zn0 la 2,9eV (vach mau xanh). Su lai hod clia ZnO va
Ag dugc thé hién théng qua viéc gidm nang lugng ving
cam cla Ag/ZnO tU 3,2eV xudng 2,9eV. So véi cac cong
bé cua tac gia khac trén thé gidi thi két qua nay kha tuong
dong [14, 15].
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Hinh 3. Két qu do phan xa mau nano Zn0 va Ag/Zn0 bang phd UV-Vis-NIR

S1ndng do AgNO; 0,0025M; S2 ndng do AgNO; 0,003M

Hosseini va cong su [14] chi ra, khi tao thanh hat lai Ag
da lam Eq clla nano ZnO gidm xudng tir 3,25eV tdi 3,18eV.
Trong khi, Jadhav va Biswas [15] cho thay su giam nang
lugng tir 3,2eV xuéng 3,1eV khi lai hoa hat ZnO véi Ag tao
hanh hat lai nano Zn0O-Ag 16i-vé tuong Ung.

Nhu vay, cac mau ché tao da co su lién két giltta Ag va
Zn0 dé kéo muc nang luong tur 3,2eV xudng 2,9eV & mau
néng d6 AgNOs 0,0025M (bang 2) va 2,7eV & mau néng
d6 AgNO; 0,0030M.

* Két qua anh hién vi dién ti truyén qua (TEM)

Hinh 4 cho thay trén bé mat chat mang nano ZnO c6
bam déu cac hat nano Ag va phan tan trén bé mat. Trén
bé mat ctia hat ZnO nano (40 - 80nm) c6 chita cac hat
nano Ag (hat den, 10 - 18nm) dugc phan tan tét. Vi cac
diéu kién ché tao t6i uu khao sat & trén da thu dugc cac
hat lai c6 chira nano bac véi kich thuéc phu hgp.

LR 3 L
%7 x i
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p———————————— 50 nm

Hinh 4. Anh kinh hién vi dién t& truyén qua mau hat lai Ag/Zn0 véi céc

b6 sung hat lai vao son cho thdy khéong anh hudng dén

d6 bam dinh cda son.

-Dé bén uén: dugc xac dinh theo TCVN 2099:2013.
Bang 5. D0 bén uén mang son chifa hat lai nano Ag/Zn0

TT | Lugng hat lai trong Két qua do Hién tugng
mau son (g/g)

1 0 2 mm dudng kinh | Khdng xudt hién vét
tructru nut, bong tréc

2 1,8.10° 2 mm dudng kinh | Khong xuat hién vét
tructru nut, bong tréc

3 3,5.10° 2 mm dutng kinh | Khdng xudt hién vét
tructru nut, bong tréc

4 52.10° 2mm dudng kinh | Khong xuat hién vét
tructry nut, bong tréc

5 6,9.10° 2 mm dudng kinh | Khong xuat hién vét
tructru nut, bong tréc

kich thudic chup khac nhau
3.3. Két qua tinh chat co hoc va kha niang khang khuan
clla mang son

a) Két quad cdc tinh chdt co hoc cia mang son: Cac
tinh chat co hoc (d6 bén udn, dé bam dinh, d6 bén chay
XUdGc, d6 bén rira troi...) thé hién doé bam cta son hay dé
bong tach cla I6p mang son dugc xac dinh theo cac
TCVN. S6 lugng mau la 5 mau/1 tinh chat.

- D6 bdm dinh: dugc xac dinh theo TCVN 2097:2015.
Mau dugc son trén tam thép véi bé day mang son 40um.

Bang 4. Két qua do do bam dinh clia mang son chia hat lai Ag/Zn0

TT | Lugng hatlai |Kétquado| Hién tugng TCUN
trongmauson | (diém) 8652:2020
(9/9)

1 0 1 Vét cét nhan, Diém?2
khong bong trdc

2 1,8.10° 1 Vét cdtnhan, Diém 2
khdng bong tréc

3 3,5.10° 1 Vét cét nhan, Diém 2
khong bong troc

4 52.10° 1 Vét cat nhan, Diém 2
khong bong troc

5 6,9.10° 1 Vét cat nhan, Diém 2
khdng bong tréc

Kiém tra mau theo TCVN 2097:2015 dung chéi léng
mém quét nhe thi khéong cé hién tuong bong troc son,
vét cat hoan toan nhan (bang 4). Diéu nay chiing té 16p
phl c6 d6 bam dinh rat tét, dat diém 1. Nhu vay sau khi
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Sau khi thuc hién phép do d6 bén uén, cho thay 5 mau
déu dat 2mm dudng kinh truc tru theo TCVN 2099:2013
(bang 5). Diéu nay ching to 1&6p phi c6 do bén udn t6t,
khong bi gay hoac tach khoi vat liéu khi bi uén theo
dudng kinh truc tru c6 dudng kinh 2mm va phép do nay
dugc do 3 lan/mau. Thanh phan hat lai cho vao khéng
anh huéng dén d6 bén uén mang son.

- D6 bén nuéc: dugc xac dinh theo TCVN 8653-2:2024.

Bang 6. Do bén nudc mang son chifa hat lai nano Ag/Zn0

TT | Luong hat lai trong mauson (g/g) | Két qua bén nudc(gio)
1 0 171

2 1,8.10° 1782

3 3,5.10° 1812

4 5,2.10° 1725

5 6,9.10° 1702

Két qua do bang 6 cho thay, mang san khong bi bong
hay c6 vét trén bé mat, sau hon 1700 gi& cac tinh bén
nudc clia mang son khong thay déi nhiéu. Tuy nhién, khi
cho hat lai thi d6 bén nudc tang sau dé giam, nguyén
nhan do c6 thém cac hat rdn vao chat tao mang sé tao
diéu kién cho nudc tham vao san théng qua cac bé mat
ti€ép xuc pha. Biéu nay chiing té mang son c6 d6 bén nuéc
cao, dat tiéu chuan TCVN 8652:2020 cho son ngoai that.

-Dé bén kiém: dugc xac dinh theo TCVN 8653-3:2024.

Két qua do bang 7 cho thay mang son khéng bi bong
hay c6 vét trén bé mat, sau hon 1000 gi& tinh bén kiém
clia mang son khong thay déi nhiéu. Khi tang ham lugng
hat lai két qua bén kiém tang roéi giam, nguyén nhan do
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c6 thém cac hat ran vao chat tao mang sé tao diéu kién
cho nudc kiém tham vao son théng qua cac bé mat tiép
xuc pha. Biéu nay chiing td mang son c¢6 d6 bén kiém cao,
dat tiéu chudn TCVN 8652:2020 cho son ngoai thét.

Béng 7. Két qua do dd bén kiém clia mang son chifa Ag/Zn0

TT | Luong hat lai trong mauson (g/g) | Két qua bén kiém (gid)
1 0 1100

2 1,8.10° 1145

3 3,5.10° 1178

4 5,2.10° "2

5 6,9.10° 1067

- Dé bén ria tréi: dugc xac dinh theo TCVN 8653-
4:2024.

Bang 8. D0 bén ria trdi mang son chifa hat lai nano Ag/Zn0

- Lugng hat lai trong mau son Két qua bén ria tréi
(9/9) (chuky)
1 0 1974
2 1,8.10°% 1989
3 3,5.10° 2016
4 5,2.10° 2005
5 6,9.10° 1952

Sau khi thuc hién phép do d6 bén rira troi cho thay 5
mau theo tiéu chudn TCVN 8653-4:2024, két qua do cho
thay mang son khéng bi bong hay cé vét trén bé mat, sau
hon 1900 chu ky bé mat mang son khéng thay déi (bang
8). Tuy nhién, khi cho hat lai thi dé bén rla tréi tdng sau
dé giam, nguyén nhan do cé thém cac hat ran vao chat
tao mang sé tao diéu kién cho nudc thadm vao son thong
qua cac bé mat tiép xuc pha. Diéu nay chiing td mang son
c6 dé bén kiém rura troi, dat tiéu chuan TCVN 8652:2020
cho son ngoai that.

- D6 bén séc nhiét: dugc xac dinh theo TCVN 8653-
5:2024.

Bang 9. Dd bén soc nhiét mang son chia hat lai nano Ag/Zn0

- Lugng hat lai trongmauson | Két qua bén séc nhiét
(9/9) (chu ky)
1 0 >70
2 1,8.10°% >70
3 3,5.10° >70
4 5,2.10° >70
5 6,9.10° >70

Két qua do bang 9 cho thay, mang san khong bi bong
hay c6 vét trén bé mat, sau hon 70 chu ky bé mat cla
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mang san khong thay déi. Diéu nay ching té mang son
c6 d6 bén s6c¢ nhiét cao, dat tiéu chudn TCVN 8652:2020
cho san ngoai that.

b) Két qud anh SEM ctia mang son

Mau vat liéu son nano gitia acrylic va hat lai nano
Ag/Zn0 dugc chup kinh hién vi dién tir quét bé mat cat
dugc thé hién trén hinh 5.

Hinh 5. Anh kinh hién vi dién t& quét mau son chifa hat lai Ag/Zn0

Vat liéu hat lai Ag/ZnO sau khi do kinh hién vi dién tur
quét thé hién cac hat lai phan tan tét trong mang son,
khong cé bé mat phan chia pha.

¢) Khdé ndang khdng khudn cia mang son chira
Ag/Zn0O

Khi hat lai Ag/ZnO phan tan vao trong son, hat nano
Ag déng gop vao kha nang khang khuin cuta hat lai
nano Ag/Zn0O, hat nano ZnO trong hat lai déng vai tro
chat mang. Trén bang 10 thé hién lugng té bao séng sot
cua E. coli @6i v6i mau chi chira ZnO (So) trudc va sau 24
gid 0 tuong Ung. Luong té bao séng sét cla vi khuan E.
coli thay d6i khong nhiéu tur 8,3 x 103CFU/cm? gidm
6,1x10°CFU/cm? sau 24 gi¢ 0. D&i véi vi khuan S. aureus,
sau 24 gid U co lugng té bao séng sét giam dang ké tu
1,3 X 10*CFU/cm? xudng 8,0x103CFUcm?. Két qua nay
cho thdy mang son phéi trén chi ZnO cé kha nang chéng
lai vi khudn E. coli va S. aureus kha thap. V&i mang son
chura hat lai nano Ag/ZnO, lugng vi khuan E. coli séng s6t
tU 8x103CFU/cm? [én dén 6,0x102CFU/cm? sau 24 gio. G
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Bang 10. K&t qua khang khuan cia mang son chtia hat lai Ag/Zn0 chéng lai vi khudn Staphylococcus aureus va Escherichia coli

Sau24hi
% Kha nang khang khuan
Mau (CFU/em?) Log10
Escherichia coli | Staphylococcus aureus | Escherichia coli | Staphylococcus aureus | Escherichia coli | Staphylococcus aureus
Mau trang 8,3x10° 1,3x10* 3,92 411 B )

In (cha 0,03g/kg Zn0) | 6,1x10° 8,0x10° 3,91 3,90 0,88 0,74

In+0,01g (chia ) )

0,01g/kg Ag/Zn0) 6,0x10 9,7x10 278 2,99 1,13 0,91

In +0,02g (cha ) )

0,01g/kg Ag/Zn0) 1310 49x10 2N 2,69 1,80 121

In +0,03g (cha 1 )

0,01g/kg Ag/Zn0) 41x10 2,510 161 2,40 230 1,50

In +0,04q (chiia 1 1

0,01g/kg Ag/Zn0) 2,710 7,1x10 143 185 248 2,05

néng dé hat lai pha vao 0,01-0,02g9/kg kha nang khang TAT LIEU THAM KHiO

khudn nhé hon so véi tir 0,03 - 0,06g/kg. Do vay, phdi
trén hat lai nano Ag/Zn0O vao son c¢6 kha nang khéng
khudn cao déi vai vi khuan E. coli (0,90 - 1,61 log10, sau
24 gid). Diéu dac biét la lugng hat lai nano Ag/ZnO trong
son dao dong tur 0,03 - 0,06% trong lugng clia chat tao
mang, khi dé lugng nano Ag chi tU 0,0005% dén
0,0006% trong lugng. Mat khac, sau 24 gi¢ cdc mau son
chtta Ag/Zn0 c6 kha nang khang khuan déi véi S. aureus
(1,60 - 2,69 10g10).
4, KET LUAN

Qua trinh nghién ctu da téng hop dugc cac hat lai
nano Ag/ZnO bang phuong phap khir cho thdy cac hat
nano Ag phan b trén bé mat vat liéu ZnO. Diéu kién ché
tao & 25°C, thai gian: 7 gi®; nong d6 AgNOs: 0,0025M;
nong d6 chat khit NaBH4: 0,0085M vai kich thudc hat
nano Ag vao khoang 10 - 18nm bam trén bé mat hat ZnO.
Théng qua cac phuang phap phan tich vat ly hién dai
nhu: XRD, UV-Vis va TEM, két qua chi ra hat lai ché tao c6
nano Ag phan b6 déu trén bé mat ZnO.

Da ché tao thanh céng son nano khang khuan chia
hat lai nano Ag/ZnO vdi chat tao mang styrene acrylic véi
cac tinh chat co hoc nhu d6 bam dinh, d6 bén nuéc, do
bén kiém, do rla troi, d6 bén chu ky néng lanh déu dat
tiéu chuan TCVN 6934:2001 cho son nudc ngoai that.
Mang son chia cac hat lai nano Ag/Zn0O c6 kha nang diét
khuan d6i véi ca vi khuan S. aureus va E. coli tuong Ung,
1,60 log va 0,90 log sau 24 gid.
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