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SUMMARY

STUDY AND EVALUATION OF ANTI MICROBIAL ACTIVITY OF FILTER
COATED BY NANO SILVER IN AIR-CLEANER DEVICE

Air purifying methods using either ozone or ultra violet light are not popular
applied due to their negative human heath impact. Recent research results show that air
purifying method which uses photocatalytic process does not harm the environment, on
the other hand offers the higher treatment efficiency. In addition, photocatalytic method
can remove particles and kill micro-organisms only with the presence of oxygen while
not introducing any particular oxidizing agent into the air.

1. MO DAU

Hién nay, tinh trang 6 nhiém khong
khi boi bui, héa chit, cic loai vi khuan
va vi rut, trong cidc phong kin nhu cac
phong chuyén mon cua bénh vién, van
phong, tda nha cong cong, ... rat cip
thiét, vi cong nghé xir Iy khong khi van
chua dép ung duoc nhu cu cia doi séng
va san xuit [1-3]. Pic biét trong cac
phong mé, phong hau phdu cia bénh
vién, khong khi bi 6 nhiém s& gy ra tinh
trang nhiém khuén, de doa truc tiép dén
strc khoe ctia nhan vién y t& va ngudi
bénh, lam tang ti 1¢ tor vong, kéo dai thoi
gian ndm vién, ting viéc str dung khang
sinh nén ting chi phi diéu trj [4-5].
Mot s6 thiét bi 1am sach khong khi ¢
trén thi truong da phan chi st dung tim
loc hiéu sudt cao HEPA dé gitr lai vi
khuan trén mang loc ma khong tiéu diét

triét dé. Gan ddy, trén thi truong xut
hién thiét bi 1am sach khong khi bang
cong nghé xuc tic quang hoa (XTQH)
Tiokraft cia Nga, 1a loai c6 cAu tao hoan
chinh nht, gdm nhiéu tang loc, mdi ting
loc déu co chiic ning riéng do d6 hiéu
qua xur Iy khong khi rt cao va c6 d6 bén
dang tin cdy [6, 7]. Tuy nhién, cling
gidng nhu cac thiét bj HEPA chi giit
khuan. Trong thiét bj 1am sach khong khi
bang XTQH, cac tam loc thd va loc tinh
cling gitr lai mot phan cac vi khuan, nim
mbc, tao thanh 6 lwu tra vi sinh va c6 thé
khuéch tan tré lai khong khi.

Tu lau, bac da duoc biét t6i nhu la
nguyén to c6 hoat tinh khang khuan ty
nhién manh nhét duoc tim théy trén trai
dat va & dang nano, hoat tinh nay con
duoc tang lén gép bdi, do do duogc ung
dung nhiéu cho muyc dich khir trung [8,
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9]. Vi vay, trong bai bdo nay chung toi
trinh bay két qua nghién ctru ché tao tim
loc phu nano bac va danh gia kha ning

diét khuén cua tdm loc.
2. THUC NGHIEM
2.1. Thiét bi, dung cu va héa chat
- Piéu kién can thiét cia mang loc khong
phai tham
R M LI VI

Tin - mau 1.002

Print Mag: 208000x @ 51 mm
10:05:20 a 03/26-13

TEM Mode: Imaging

Hinh 1. Anh TEM ciia dung c’i,ich nano bac
do Vién CNMT ché tao
- Dung dich nano bac dung trong nghién
ctru do Vién Cong nghé mdi trudng ché
tao co kich thudc hat trung binh nhé hon
10 nm , ndng d6 500 mg/l (Hinh 1 va 2).
2.2. Quy trinh phii nano bac Ién tim lgc
Céc loai mang loc khong khi dugc phu
nano bac bing phwong phap nhung:
truéc tién mang dugc cit thanh timg
manh kich thuéc 50 x 60 cm sau do
nhung ngép vao 2 lit dung dich nano bac
500 ppm trong binh chwra 5 lit, trong 2
gid & nhiét 46 phong dé mang duogc tham
déu nano bac. Sau léy ra dé kho tu nhién
trong 24 gio. Cudi cung mang duoc
duoc gip va bao quan trong thi tdi mau.
2.3. Panh gia kha niing diét khuin ciia
mang phii nano bac tiép xuc truc tiép
v6i dich vi khuén
Hoat tinh khang khuan cua mang loc

20 nm
HV=80.0kV
Direct Mag: 100000x
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huat t6t dé dé dang thAm nano bac, déng
thoi mang phai c6 bé mat bong xbp dé
khong khi dé dang di qua mang nhung

van git dugc bui va wvi khuén trong
khong khi tét nhat. Do d6, ching toi
chon 4 loai mang dé thi nghiém 1a mang
polyurethane (PU) , polyethylen (PE),
xenlulo va soi polypropylene (PP).
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Hinh 2. Phé UV-VIS ciia dung dich nano
bac do Vien CNMT ché tao

khong khi dugc danh gid thong qua
phuong phap dém khuan lac, quy trinh
tién hanh phan tich nhu sau:

- Mdi loai mang duoc cit theo kich
thudc 2x2 cm;

- Ngadm mang loc vao dung dich nano
bac trong 10 mL dich vi khudn E.coli 10°
CFU/mL va vao dung dich khong chua
nano bac (dé ddi chimg) trong 24 gio &
37°C.

- Sau 24 gio, hat 0,1 mL dich vi khuin
E.coli tir cac dia dem phan tich vi sinh.
Pém s6 khuén lac xuét hién & mdi dia va
tinh mat do té bao vi sinh vat trong mau
ban dau.

2.3. Panh gia kha niing diét khuin ciia
mang loc khi cé dong khi di qua

Cac loai mang loc khong khi can khao
sat ¢ kich thude 19 x 29 cm dugce gin



vao mot hop thong 2 dau (19 x 29 x 60
cm), mot dau gan mang loc can khao sat,
mot dau gan quat hat ra cong suat 40W
(hinh 3). Hop nay duoc dit trong budng
kinh kin thé tich 10 m®,

Thi nghiém st dung phuong phap dat dia
thach: hat khong khi dap vao mat thach
dé phat hién va dém s6 vi khuan Colony-
forming unit (CFU) c¢6 trong 1 m® khong
khi. Chung t6i chon tong vi khuan hiéu
khi va nam, 13 loai vi sinh vat phd biét
nhat dé xac dinh mat do vi sinh trong
khong khi trudc va sau khi qua mang loc
pht nano bac.

Moi truong PCA (Plate Count Agar)
dugc dung dé phan 1ap téng vi khuan
hiéu khi va nim. Sau khi pha ché dich
mdi truong, khir tring, 1am ngudi dén
45°C va db ra dia peptri duong kinh 9
cm, mdi dia khoang 12 — 15 mL trong
diéu kién vo trung. Cac dia thach nay
duoc bao quan va chuyén dén vi tri can
ldy mau, mdi vi tri dat 2 dia thach & ting
thoi diém ldy mau roi lay gid tri trung
binh, may ldy mau khong khi (Flora-100
do Nga san xudt) cai dat ché do 250
1/phat. MAu sau khi 14y duoc bao quan,
van chuyén vé phong thi nghiém va nubi
ciy trong tu 4m 24-48 gio, sau d6 doc
két qua.

* Céch tinh két qua:

Sau khi két thiic cac cong viéc tinh dém
trén bé mit dia peptri, chuyén sang tinh
méat d6 vi sinh dé xac dinh s6 luong vi
khudn trong dong khong khi. Néu sb

cham trén dia petri nho hon < 35, thi mat

Quat, 40W |

Hinh 3. Bo thu nghiém khuwr trung cua
mang loc phu nano bac

d6 vi sinh bang chinh sb chdm trén dia.
Néu s6 cham > 35 thi mat do vi sinh (P)
duoc tinh theo cong thuce:

P= N*(1/N-1+1/N-2+...+1/N-n-1)
Trong do: - N: $6 leong 16 trén ludi
sat; n: sé lwong vi sinh (s6 khudn lac)
Mat d6 vi sinh trong mau (C) dugc xéc
dinh = s6 16n nhit cac khuan lac trong
mau chia cho thé tich mau da lua chon:

C=P/V
Trong dé: V- thé tich mau da chon (m°);
P- 56 heong I6n nhat vi khudn trong mau
(cfu/m®)
3. KET QUA VA THAO LUAN
3.1. Mot so thong sé dic trung cia 4
mang lgc khong khi
Céc thong s dic trung cua 4 loai mang
khi str dung quat cong suit 40W dé hut
khi dugc trinh bay trong bang 1.

Badng 1. Théng sé ddc trung cia 4 logi
mang loc

Mang | Mang | Mang | Mang

Thong so6 PU | PE PP [xenlulo

Khoi luong
mang |0,2209/0,1870| 0,2884|0,5356
(9/25¢cm?)

bo day
mang 55 0,5 6,0 4,0
(mm)

Téc do gio
quamang | 1,01 | 0,98 | 1,11 | 0,93
(m/s)
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Két qua thu duoc cho thdy mang PP cé
d6 day 16n nhat (6 mm) nhung lai c¢6 toc
d6 gi6 qua mang tot nhat (1,11 m/s),
ching t6 mang ndy c6 do thong thoang
tét. Tuy nhién, dé lya chon duoc loai
mang phu hop dung 1am mang loc so cap
trong thiét bi xir 1y khong khi can cé
thém mot s thi nghiém vé hiéu qua khir
trung cua tirng loai mang.

3.2. Kha niing diét khuin ciia mang
loc so' cAp phii nano bac

3.2.1. Mang loc phii nano bac tiép xiic
truc tié'p véi dich vi khuan

Trén hinh 4 1a anh chyp cic mang loc
trudc va sau khi phu nano bac. Céc
mang loc sau khi phi nano bac chuyén
sang mau nau sam. Bang 2 trinh bay hi¢u
suat khang khuan E. Coli cta 4 loai
mang khac nhau trudc va sau khi phu
nano bac. Két qua cho thiy kha ning
khéng khuén cua 4 loai mang PU, PE,
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Mang PU truéce khi
phu nano bac

Mang PP trude khi
phu nano bac

R

Mang PP sau khi
phu nano bac

Mang PU sau khi
phu nano bac

Mang PE trudc khi
phu nano bac

Mang PE sau khi

PP va xenlulo sau khi phi nano bac
500ppm dat hiéu suit xir Iy 100% sau
khi ngdm mang v6i 10 mL canh truong
vi khuan E.coli 10° CFU/mL tai nhiét d¢
phong trong 24 gi¢. Trong khi d6, cac
loai mang khi chua pht nano bac thi
khong c6 kha ning khang khuan, hiéu
suét xtr Iy déu 1a 0%.

3.2.2. Kha ndng diét khudn ciia mang loc
khong khi khi c6 dong khi di qua

Céc két qua thi nghiém vé kha ning xur
ly vi khuan trong khong khi cia céc
mang loc khong khi so cip PP, PU, PE
va xenlulo trude va sau khi pht nano bac
dugc thuc hién trong buéng kinh kin 10
m?® nhdm danh gi4 hiéu qua “bét giit” vi
khuan trong khong khi ciing nhu hiéu
sudt xtr Iy khong khi ciia cac loai mang
nay. Cac két qua thi nghiém vé kha ning
xtr 1y vi khuan trong khong khi ctia cac
loai mang loc khong khi so cip dugc thé
hién trén cac bang 3, 4,5,6. Cac két

| PN
Mang xenlulo trudc
khi phi nano bac

an (5!

Mang xenlulo sau
khi phu nano bac

phu nano bac

Hinh 4. Hinh anh cdc tam mang triede va sau khi phii nano bac
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Bdng 2. Khad nang diét khuan cia 4 logi mang xir 1y khong khi

PU | Ag/PU | PE | Ag/PE | PP | Ag/PP | Xenlulo | Ag/Xenlulo
E. Coli, 10°
cfu/ml 0 10° | 0 10° 0 10° 0
H, % 0 100 0 100 0 100 0 100
Bang 3. Kha néng diét khudn ciia mang xenlulo
Thoi Xenlulo Ag/Xenlulo
ils th, Torzg]:uljhmt;an, ngl;/:uat’ Téng khuén, cfu/m*® | Hiéu suit, %
0 342 0 356 0
120 6 98,25 16 95,51
240 6 98,25 12 96,63
480 6 98,25 2 99,44
Bang 4. Kha néng diét khudn ciia mang PP
Thoi PP Ag/PP
E)II‘? St’ Torguljhmtgan, Ht.etg/:uat, Téng khuén, cfu/m*® | Hiéu suit, %
0 400 0 142 0,00
120 8 98,00 10 92,96
240 4 99,00 4 97,18
480 4 99,00 2 98,59
Bdng 5. Khad nang diét khuan ciia mang PE
Thoi PE Ag/PE
?)Ir? th, To:z(g;uljftnl;an, Hl?l;/:uat’ T 5ng khucfn, cfu/m3 Hiéu sud't, %
0 536 0 356 0,00
120 50 90,67 10 97,19
240 24 95,562 6 98,31
360 16 97,01 0 100,00
480 10 98,13 0 100,00
Bang 6. Kha nang diét khudn ciia mang PU
Thoi _ _PU ) Ag/PU
%Il‘?gt’ To’é‘iulzln%an’ Hl?lz Af uat, Téng khudn, cfu/m3 Higu sudt, %
0 456 0 222 0,00
120 30 93,42 8 97,75
240 6 98,68 0 100,00
360 6 98,68 4 98,88
480 6 98,68 2 99,44
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quéa cho thiy sau khi bat quat (40W) dé
khong khi qua mang dugc 120 phut thi
hiéu sudt xu ly vi khuén cua cac loai
mang déu dat trén 90%. Két qua nay co
thé giai thich 1a do khi khong khi theo
luéng di qua mang loc so cép, cac hat
bui cling nhu vi khuan dé dang bi giir lai
bdi cac vi sgi cua cac loai mang theo
nguyén ly co hoc. Theo thoi gian, céac
16p bui va vi khuan s& day lén, lam
ting kha niang gitr bui va vi khuan dong
thoi cling lam gidm luu lugng khong
khi qua mang. Tuy nhién, thi nghiém
nay dugc khdo sat trong khodng thoi
gian ngin nén thong sé nay sé khong
duoc dé cap toi.

4. KET LUAN

Cac két qua thi nghiém vé kha ning khur
trung khong khi cua cac loai mang PP,
PU, PE va xenlulo trong budng kinh kin
10 m® cho thy ca 4 loai mang déu c6
kha ning giit trén 90% vi khuan trong
khong khi di qua mang sau 120 phut.
Tuy nhién, cdc loai mang khong phu
nano bac thi khong c6 kha nang tiéu diét
vi khuan giit trén mang. Trong khi do,
cac loai mang phu nano bac c6 kha nang
diét 100% vi khuan sau 24 gio tiép xuc
v&1 mang.

Tur cac két qua danh gia kha ning khir
trung khong khi cta céac loai mang loc so
cap va cac thong s dic trung cia mang
cho thdy mang PP 13 phu hop nhat dé
1am mang loc so cap ung dung trong cac
thiét bi xir Iy khong khi.
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