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Nghién ctru kha néing loai bo bui min va vi khuan trong khong khi
bang thiét bi loc khong khi kiéu wot cai tién
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Tom tit:

Trong nghién ctru nay, khi ning loc bui min PM va vi khuén tir khong khi trén thiét bi loc khong khi kiéu wét cai
tién, bao gdm cac mé dun venturi dwgc bd sung cac diu cip 1ong dang phun swong, xyclon va 16i loc polypropylen
phii nano bac véi kich thuée mit loc 0,5 pm di dwoe khio sat t6i wu. Dung dich nano bac dwoc tong hop bing
phwong phap khir hoa hoc véi nong dd bac 1én téi 1006 ppm, kich thwéc hat nano bac khoang 10-25 nm. Cac théng
s6 diu vao bao gdm: s6 hrgng va vi tri cac diu phun swong trong dng venturi; nong do va kich thwéc bui min; nong
dd vi khuan anh hwong dén kha ning hoat dong ciia thiét bi da dwoc khio sat. Két qua thu dwoc cho thay, thiét bi
loc khong khi kiéu wét c6 kha ning loai bé bui min PM va tong vi khuin vé duéi mire cho phép ddi véi khong khi
sach. Thiét bi tao ra c6 kha ning ing dung xir Iy cic ngudn khong khi ¢é6 ham lwong bui min PM va vi khuin &
nhiém ¢ mirc cao.

Tir khéa: bui min, thiét bi loc khong khi kiéu wét, venturi, vi khuan, xyclon.
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Abstract:

In this study, the ability to filter fine particulate matter (PM) and bacteria from the air of an improved wet-type air
purifier, which incorporates a venturi module supplemented with mist spray nozzles, cyclone, and nano silver-coated
polypropylene filter media with a filtration pore size of 0.5 pm, was optimally investigated. A nano-silver solution was
synthesised using a chemical reduction method, achieving a silver concentration of up to 1006 ppm and nano-silver
particle sizes ranging from 10 to 25 nm. Key parameters such as the number and positioning of mist spray nozzles
in the venturi tube, concentration and size of fine dust particles, and bacterial concentration affecting the device’s
performance were thoroughly examined. The results obtained demonstrate that the wet-type air purifier device is
capable of removing fine PM dust and total bacteria to below the permissible levels for clean air. The resulting device
can exhibit potential applications in treating air sources with high levels of PM dust and bacterial pollution.
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1. Dt van de

Cac tac nhan gdy 6 nhidm khong khi trong nha rat da dang
va phtrc tap, thuong dugc phan loai thanh ba loai chinh: bui min,
chét hitu co dé bay hoi va cac vi sinh vat gay hai nhw ndm mdc,
vi khuén va virus. Nhiéu nghién ctru di duoc tién hanh dé danh
gia kha nang xur ly cua cac cong nghé loc khong khi da dang doi
voi nhiing tic nhan gdy 6 nhiém nay, bao gdm cong nghé mang
loc, cong nghé mang loc két hop véi loc tinh dién, cong nghé
xiic tac quang, cong nghé plasma, cong nghé hap phu va cong
nghé loc bui u6t [1-7]. Véi sy da dang cia cac tac nhan 6 nhiém
khong khi, viéc sir dung mot cong nghé loc khong khi don 1€ c6
thé khong du. Mdi cong nghé déu ¢6 nhitng han ché riéng, vi du,
cong nghé mang loc khong kha nang loai bo chat hitu co bay hoi,
yéu cau thay thé mang loc dinh ky; cong nghé xic tac quang co
qua trinh xtr 1y chdm va c6 thé tao ra cac chit gy 6 nhiém phu;
cong nghé hip phu bang than hoat tinh khong thé loai bo cc hat
bui nho va phai thay than dinh ky; cong nghé plasma c6 chi phi
cao va khong thé phan hiy triét dé cac cht 6 nhiém [3-5, 8].

Trong céc cong nghé trén, cong nghé mang loc chu yéu dugc
str dung nhidu nhét & quy mé gia dinh va cong nghé loc bui u6t
duogc st dung chi yéu & quy md cong nghiép. Cong nghé mang
loc dugce su dung rong rai trong cac mdy loc khong khi quy mo
gia dinh. Tuy nhién, d6i voi moi truong khong khi ¢ ham luong
bui min cao, cong nghé nay khong phu hgp do nhanh chong gay
tic mang loc. Trong cong nghiép, thiét bi lam sach khong khi
kiéu w6t dd dugc ap dung rong rai, s dung nhiéu nguyén ly hoat
dong khac nhau. Mot trong s6 do 1a nguyén ly két hop thiét bi loc
khi kiéu uot - dang venturi truyen thong véi thiét bj tach long kiéu
xyclon truyén thong, phd bién trong cong nghiép dé loai bo bui
trong khong khi [9, 10]. Mac du phuong phap nay khong su dung
mang loc va co the ap dung ¢ nhing noi c6 ham luong bui cao
ma khong gap van dé tac nghén, nhung hiéu qua loai bo bui min
PM lai khong cao do cdu tric chua toi wu cta thiét bi & phan cung
cap 1ong str dung cac dau phun tia 1ong c6 kich thudc 16n, do do,
hiéu qua tiép xtc giira chit 1ong va bui trong khong khi con thap.

Pé cai thién hidu sudt loai bo 6 nhiém khong khi lién quan dén
bui mln va vi khuan, trong nghién ctru ndy, chiing toi da tién hanh
cai tlen thiét bi lam sach khong khi kiéu udt dua trén nguyén ly st
dung ong venturi truyén thong bang cach tich hop cac dau phun
long dang suong tai cac vi tri khéc nhau trén Ong venturi va sir
dung két hop 16i loc polypropylene 0,5 pm gin nano bac dé khir
khuan. Két qua 1a mot hé thong lam sach khong khi c6 kha ning
loai bo 6 nhiém bui min PM mét cach triét dé hon, dong thoi ciing
¢6 kha nang khir khuan, tao ra méi truong khong khi trong sach.

2. Nguyén vat liéu va phuong phap thuc nghiém
2.1. T 5ng hop dung dich nano bac

Hoéa chét st dung dé tong hop dung dich nano bac gom
c6: nudc cat, mudi bac AgNO, (PA, Shanghai Chemical Co,
Trung Qudc), chat 6n dinh PVP (Khdi lugng phén tir 400.000,
Sigma-Aldrich), chét khu NaBH, (Sigma-Aldrich), con tuyét
d6i (99,99%, Trung Québc).
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Quy trinh tong hop dung dich nano bac: Nho tir tir dung
dich A (0,8 g AgNO, hoa tan trong 50 ml H,0) vao dung dich
B (9,25 g PVP hoa tan trong 100 ml nude va 20 ml con) trong
dleu kién siéu am (may siéu 4m dau do, cong sudt 250 W, tn
s6 siéu am 20 khz) trong 30 phut, thu dugc dung dich C. Nho tur
tir dung dich khir D (0,37 g NaBH, hoa tan trong 330 ml H,0)
vao dung dich C & trén va tiép tuc siéu dm thém 5 phut. Dung
dich tao thanh duoc khudy trén méay khudy tir trong 30 phut (toc
d6 400 vong/phut) dé qua trinh khir bac ion tao thanh nano bac
dién ra hoan toan. Dung dich nano bac thu dugc c6 mau nau
dam va co néng d9 nano bac theo tinh toan 1a 1000 ppm.

2.2. Ché tao loi loc polypropylene gén nano bac

L&i loc polypropylene (PP) gin nano bac duoc ché tao tir
181 loc can polypropylene dugc sir dung trong cac may loc nudce
gia dinh, c6 kich thudc mat loc 13 0,5 micromet, chiéu cao 15
10 inches (xuat X{r tir may loc nu6c Aqua, Han Québc). Nano
bac dugc gan 1én 151 loc polypropylene bang cach bom tudn
hoan 1 lit dung dich nano bac da tong hop & trén qua cdc loc
chira 16i loc polypropylene, dén khi dung dich nano bac hoan
toan bj mat mau. Loi loc polypropylene da gén nano bac dugc
liy ra khoi cdc loc, dé rdo nudc tw nhién trong 24 gi va siy
kho & 80°C trong 24 gid. Nong d6 nano bac con lai trong dung
dich nano bac dugc phan tich theo cac khoang thoi gian 0, 15,
30 va 60 phtt bom tudn hoan dé xac dinh lugng nano bac da
dwoc gin 1én 151 loc PP.

2.3. Thi nghiém lgc khong khi

Cic théng s ky thudt chinh cia thiét bi loc khong khi kiéu
wot: Thiét bi loc khong khi kiéu udt duge thiet ké va cheé tao
vai cac thong so k¥ thudt chinh sau day:

Cong suat loc khi (thuc té): 50 m*/gio.

Quat hit gi6 cao ap: model CL40HS (Italia), cong suat cyc
dai 1,1 kW, tu dong dleu chinh ap suat va toc do thoi gio theo
muc do ton thit ap suét ciia hé thong (tir 0 dén 300 mbar).

Ton that ap suat cta thiét bj loc khong khi kiéu uét: 27,83
mbar.

Bom tang ap: Headon, HF-9200, Dai Loan (Trung Québc).
Diu phun suong: 6 béc phun swong s6 7 (TW8010).

Mé td cdu tao thiét bi loc khong khi kiéu wét: Thi nghiém
xu 1y bui min va vi khuén dugce thuc hién trén thiét bi loc khong
khi kiéu w6t trong hinh 1, cong suat 50 m*/gio, gom hai cum
xur ly chinh. Cum xur ly thir nhat 1a hop chira tim loc (10), gom
1 tim loc tho (101) va 1 16p loc than hoat tinh dé hip phu cic
chét hiru co d& bay hoi (VOCs). Kha nang xir Iy VOCs khong
duoc danh gia trong khuon kho nghién ciru nay.

Cum thir hai 13 mo-dun thiét bi venturi va xyclon ¢c6 chirc
ning giit lai bui va vi khuan tir khong khi, gdm hai phan chinh:
venturi va xyclon tach khi - 16ng. Hé thong phun suong dwoc
st dung dé tao ra chat long dang swong trong thiét bi, bao gdom
1 bom ting ap (3), 6 dau phun suong (6) dwoc bd tri & 6 vi
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Hinh 1. Ban vé mo ta thiét bi loc khong khi kiéu wét. 1: Ong ndi
venturi va xyclon; 2: Quat hut gié cao ap; 3: Bom tang ap; 4: xyclon; 5:
Bé chira nuwdc tudn hoan; 6: Dau phun swong; 7: Léi loc polypropylene
gan nano bac; 8: V& may; 9: Hop chira tAm loc lién vé may; 10: Hop
chtra vat liéu loc/tAm loc; 101: Lwéi loc thd; 102: Than hoat tinh dang
hat; 11: B& phan nén thu venturi; 12: Ong that venturi; 13: Bd phan nén
mé venturi.

tri nhu hinh v€, ddm bao kha nang tiép xtic t6t nhat gira but,
vi khudn va khong khi trong mo-dun thiét bi venturi va 1 cde
loc chira 18i loc polypropylene (7) ¢6 kich thude mat loc 0,5
micromet gén vat liéu khir khuan nano bac. Céc bd phan dugc
két ndi voi nhau bang hé ong din chét long. Hé thong phun
suong két ndi véi thiét b loc khong khi kiéu u6t bang cach két
ndi bom tang ap (7) v6i bo phan chira chat long (5) va két ndi
cac dau phun swong (6) v6i thiét bi venturi. M6-dun thiét bi
xyclon tach bui udt co chirc ning tach 1ong va khi nhim thu lai
chit 1ong chira bui va vi khudn, dong thoi giai phong khi sach.

Quy trinh hoat déng cia thiét bi loc khong khi kiéu wot:
Khéng khi chira bui va vi khudn duogc dua vao thiét bi loc
khong khi kiéu w6t sir dung quat hat gié cao ap (2). Trude tién,
khong khi duoc qua ludi loc tho (101) va 1op vat li¢u than hoat
tinh (102) dugc bé tri gin voi bo phan chira (10) trén than vo
may dé loai bo cac di vat, cac loai soi bong, vai, [ong dong vat
¢6 kich thudc 16n va loai bo VOCs.

Khong khi chira bui va vi khuan sau khi loai bo VOCs tiép
tuc di vao mo-dun thiét bj venturi. Tai ddy bui min va vi khuan
s& tiép xuc va bi giir lai boi cac giot swong duoc tao ra tir hé
théng phun swong. Chat 1ong chira bui va vi khuén dugc tich
khoi dong khi & mo-dun thiét bi xyclon, cudn xudng dudi day
xyclon va vao bé chira chét long (5) bd tri bén dudi thiét b
venturi. Khong khi sach sau khi tich 16ng dwoc diy ra ngoai.

Bl}éng thir nghi¢ém c6 thé tich 1 m?, dugc luu thong khong
khi bang quat tron cong suat 0,6 m*/phut. Thiet bi loc khong
khi kiéu uot dugce dat trong budng. Cac bude hoat dong gom:
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(i) bat quat tron trong 5 phut, (ii) bat may bom phun swong, (iii)
bat quat hut cao ap. Quy trinh thi nghiém ddi chimg khong sir
dung may loc khong khi dugc thyc hi¢n twong tu nhu quy trinh
thi nghiém c6 st dung may loc khong khi, bé qua budc (ii).

Nghién cieu cdc yéu to anh huwong: Kha nang xi Iy bui min
PM va vi khuén cta thiét b loc khong khi kiéu w6t dugc toi uu
qua nghién clru cac yéu t6 anh huong gdm: (i) lugng long cung
cap vao thiét bi thong qua h¢ phun suong va vi tri cua cac dau
phun suong, (ii) nong do va kich thudc byi min va (iii) nong do
vi khuan trong khong khi.

Cac thi nghiém thay d6i lugng 1ong cung cép, vi tri cap long
qua cic dau phun suong duoc thuc hién bang cach su dung
diy du hodc co 1ap mot sé dau phun swong theo muc dich thi
nghiém. Cac thi nghiém khao sat néng d6 bui min va vi khuén
khac nhau dugc thuc hién bﬁng cach su dung khong khi thuc
ngoai troi va thyc hién ¢ cac thoi gian khac nhau. Thi nghiém
loc vi khuén theo thoi gian xu 1y khac nhau dugc thyc hién
doc 1ap (mdi thoi gian xir 1y 12 mot thi nghiém doc 1ap) trong
cung mot khoang thoi gian trong ngay (sang hodc chiéu), dam
bao ndng d6 vi khuén ban dau trong khong khi thay d6i khong
dang ké.

2.4. Cac phwong phap dic trung

Hinh théi va kich thudc hat nano bac dugc déc trung béng
phuong phap kinh hién vi dién tir quét (FE-SEM, thuc hién
trén may do Jeol JSM-7500F) va kinh hién vi dién tir truyén
qua (TEM, thuc hi¢n trén may do JEM 1010). N6ng do nano
bac trong dung dich dugc phan tich bang phuong phap quang
phd hap thu nguyén tir (AAS, thyc hién trén thiét bj Agilent
280Z AAS).

Tdc d6 loc khong khi bang may do toc do thoi khi TENMAR
TM-4001, bai Loan (Trung Quéc). Chi $6 bui min PM duoc
phan tich theo thoi gian thuc véi 3 loai bui min PMuy PM,,

bang may TSI 9306-V2, My. Nong d6 vi khuan trong
buong thir nghiém dugc phan tich theo phuong phap hut khong
khi (th1et bi liy méau khong khi Flora-100) day qua mang loc
da c6 san moi trrong nuoi cay (plate count agar). Thoi gian hit
mau 13 45 phit. SO lugng vi khuan trén mang loc dugc phin

tich bang phuong phap dém khuén lac.

)’ s A
3. Ket qua va ban luan

3.1 Igé't qua ché tao 16i loc polypropylene c6 kha ning
diét khuan

Két qua anh FE-SEM va anh TEM cua dung dich nano bac
str dung dé gin cac hat nano bac 1én 13i loc polypropylene dugc
thé hién trén hinh 2. Anh FE-SEM va TEM cho thdy sy ton tai
céac hat nano Ag kich thudc nano trung binh khoang 10-25 nm
va phén tan tuong ddi dong déu trong dung dich chira nano bac.

Mau xam cua 15i loc polypropylene 0,5 pm gin vat liéu
khu khudn nano bac trong hinh 3 cho thiy, nano bac da dwoc

gin lén trén bé mit cta vat liéu soi polypropylene. Ham luong
nano bac gin 1én 15 polypropylene dugc thé hién qua ndng do
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Hinh 2. Anh kinh hién vi dién t& quét va kinh hién vi dién tir truyén
qua ctia dung dich nano bac.

100 nm

bac trong dung dich ¢ thoi diém ban dau va sau cac khoang thoi
gian ciia qua trinh gan. Két qua bang 1 cho thy, nong do ban
dAu cua dung dich nano bac 1a 1006 ppm. Trong qua trinh ché
tao 161 loc polypropylene gin vat liéu khir khuan nano bac, him
lugng nano bac trong dung dich nano bac giam dan theo thoi
gian do nano bac dugc gin 1én 15i polypropylene nhd twong téc
gitta polypropylene va PVP (chit 6n dinh nano bac) [11]. Sau
30 phut, cac hat nano bac da gin gin nhu hoan toan 1én bé mat
cua 161 loc polypropylene, nong dé nano bac trong dung dich
chi con 0,074 ppm va giam khong dang ké (0,064 ppm) & 60
phut. Day co thé 1a ndng do cua ion bac tw do trong dung dich.
Két qua nay cho thdy, 30 phut 14 thoi gian t6i wu cho qua trinh
ché tao 15i loc polypropylene gén vat li¢u khir khuan nano bac.

Hinh 3. Li loc polypropylene 0,5 um trwéc (16i mau trang) va sau
(16i mau xam) gan vat liéu khir khuan nano bac.

Bang 1. Két qua phan tich ham lwong bac cia dung dich nano bac.

Thoi gian tudn hoan (phit) Nong dd bac (ppm)
Ban déu 1006,000

15 23,000

30 0,074

60 0,061

3.2. Két qui kho sdt khd ning xik Iy ciia thiét bj lpc khong
khi kiéu wot theo luu lwong long va vi tri dau phun swong

Théng s6 vé luu lugng long cdp dudi dang swong anh
huong nhiéu dén hiéu suit loc bui min cta thiét bi loc bui b%mg
phuong phap u6t sir dung cac thiét bi loc khong khi kiéu wot.
Trong nghién ctru nay so6 luong d4u phun suong (lién quan dén
luu lugng long cap vao) va vi tri dau phun swong trong mo-dun
thiét bi venturi dwoc khao sat.
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Két qua trong hinh 4 cho thdy, khi tang luu lugng cép long
bang cach sir dung s6 lwgng dau phun ting 1én, hiéu sut loc
bui min ting. Két qua tot nhat 1a trong trudng hop sir dung
ca 6 dau phun swong duoc thiét ké trong thiét bi venturi. Tuy
nhién, d6i véi viée st dung 3 dau phun canh (cac dau sb 2, 3,
6 trong hinh 5), hi¢u suét loc bui min khong tbt bé“mg s0 vOi
viéc str dung chi 2 dau phun & phan day venturi (cac dau sé 1,
2 trong hinh 5), mic du luu lugng 1ong cp khi sir dung 3 dau
phun canh dat 270 ml/phut, 16n hon so véi luu luong long cap
khi st dung 2 dau phun day, dat 225 ml/phat. Két qua nay cho
thay, khong chi luu luong cap 1ong c6 anh huong dén hiéu suat
loc bui ma vi tri ctia cac dau phun suong ciing dnh huong dén
hiéu suét loc bui.
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Hinh 4. Két qua xtr ly bui min bang phwong phap wét theo sé
lwong dau phun swong.
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Hinh 5. Bé tri cac dau phun swong trén mé-dun thiét bi venturi.

Hai vi tri dau phun suong & day c6 wu diém tao ra suong
trong ving thé tich hinh nén thu trude khi di vao ng thit c6
duong kinh nho. Nho thé, cac hat suong tao ra c6 thoi gian tiép
xtic v6i dong khi mang bui nhiéu hon. Viéc thu nho kich thuge
tir ving non vao ving dng that gitp ting toc do ciia cac hat
swong, ting do hon loan va lam ting kha ning tiép XUc cla cac
hat swong véi bui min. Déi véi truong hop st dung 3 dau canh,
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vi tri dau phun suong ¢ vi tri 3 va 6 nam doc vé mot phia trong
6ng thit, dac biét la dau phun & vi tri 6 b tri & g:‘in dau ra cua
ng thét, do d6 cac hat swong tao ra & ving nay c6 thoi gian tiép
xtic ngan vai khong khi chira buyi va vi khuan, vi thé, ¢6 thé da
khong ho trg duoc thém dang ké hiéu qua xtr 1y bui cho cac dau
phun suwong ¢ vi tri 2 va 3.

Két qua xir 1y bui min trong truong hop chi st dung hai dau
phun swong & cac vi tri khac nhau trong thiét bi venturi ciing
cho thdy 15 két qua di bién luan & phan trén. Theo thong tin
trong hinh 6, do trd Iyc cta hé dng phun suong, theo chiéu cao,
cac cdp vi tri phun suong b tri & dudi day (dau phun suong ¢
vi tri 1 va 2) cho luu lwong 1ong cap vao 6ng that ciia mo-dun
thiét bi venturi 16n hon so véi cac cip ddu phun suong ¢ gilra
(dau phun swong 6 vi tri 3 va 4) va ¢ dinh (dau phun swong & vi
tri s0 5 va 6). Hon nira, cap phun suong ¢ vi tri ddy s& cho kha
ning tiép xtic va thoi gian tiép xtic suong va bui min cao hon
so v&i cap ¢ gitta va cap ¢ dinh cia mo-dun thiét bi venturi, dan
t6i kha nang xt I bui min khi st dung cip dau phun suong ¢ vi
tri day tot hon nhiéu so v6i cac cip phun swong & hai vi tri giita
va dinh cta dng thit venturi nhu quan st thay trong hinh 6.
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(188 ml/phut)
Hinh 6. Két qua xtr ly bui min bang phwong phap wét theo vi tri
dau phun swong.

Cac két qua nhan dwoc cho thay, ddi véi thiét b loc khong
khi kiéu uét st dung céc thiét bi venturi va xyclon tach bui
dugc bd tri v6i 6 dau phun suong nhu trong nghién ciru nay, s6
lugng dau phun swong 1a 6 dau bé tri doc theo phan day nén
thu va 6ng thit cua thiét bi venturi, cho kha nang loc bui min
PM cao nhét. Hiéu qua loc bui min cua thiét bi co thé duge cai
thién hon nita bang cach ting s6 lugng dau phun swong b tri &
dudi day non thu va ¢ doc than dng that. Chiing toi tiép tuc cac
thyc nghiém st dung hé 6 dau phun nay dé danh gia kha nang
loai bo vi khuan khong khi bang phuong phép udt.

3.3. Két qua khio sit khi ning xi Iy ciia thiét bi lpc
khong khi kiéu wot theo nong do bui min

Dé tim ra khoang n6ng d06 bui min phu hgp cho thiét bi loc
khong khi kiéu w6t st dung cac thiét bi venturi va xyclon tach
bui, céc thi nghiém véi cdc nong do bui min PM, , khac nhau
da duoc nghién ctru (hinh 7). Két qua thu dugc cho thay, nong
d6 bui min PM, ; cang cao thi thoi gian xu ly s& lau hon. Tuy
nhién, thoi g1an xir 1y cho cac nong do bui min PM,  ban du
khac nhau vé dudi mic yéu cau dbi voi khong khi sach (<35
ng/m?) 1 rt ngan, chi dudi 3 phut.
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Hinh 7. Két qua loc bui min PM, bang phwong phap wét str dung
cac thiét bi venturi va xyclon tach bui theo néng dé bui min.

3.4. Két qua khio sit khd nang xi Iy ciia thiét bj lpc
khong khi kiéu wot theo kich thwoc bui min

Theo 1y thuyét, kich thudc hat bui min PM cang 16n thi
kha ning loc s& cang d& dang. Két qué trong bang 2 ciing cho
thay nhan dinh nay. Déi v6i loai bui min PM, | (kich thuge 10
micromet va nhé hon), toc do xir 1y khi su dung hé loc bing
phuong phap uét sir dung céc thiét bi venturi va xyclon tach

Bang 2. Anh hwéng cta kich thwéc bui min dén két qua loc bui
min bang phwong phap wét stiv dung cac thiét bi venturi va xyclon
tach bui.

pladician Loai bui min Nﬁng LT

(phut) o Cé* Khong™
PM,, 152 96 55 42 -

0 PM, | 119 82 48 33 125
PM,, 70 51 26 19 -
PM,, 27 17 15 15 -

3 PM, | 22 15 12 13 125
PM, 16 9 8 9 -
PM,, 13 10 9 10 -

5 PM, | 12 9 8 9 124
PM,, 8 6 6 6 -
PM,, 10 9 10 9 =

10 PM, | 9 8 9 8 124
PM, 6 6 6 6 =
PM,, 9 9 9 9 -

15 PM, | 8 8 8 8 125
PM,, 6 6 6 6 =
PM,, 9 = = = -

20 PM, 8 = = = 124
PM, 6 = = = -
PM,, 9 = = = -

30 PM, 8 - = = 124
PM 6 = = = -

1.0

*: C6 st dung; **: Khdng st dung thiét bi loc khdng khi kiéu wét (khong
bat bom phun swong).
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bui déu cho tdc d6 giam 16n hon so véi toe do xi 1y cac loai bui
min nho hon (PM, ; va PM, ). Két qua cting cho thay, khong
chi ¢6 kha nang xu ly t6t bu1 min PM, 5 thiét bi loc khong khi
kiéu uot sir dung cdc thiét bi venturi va xyclon tach bui c6 thé
xir 1y tot d6i voi bui min c6 kich thude nho hon (PM, ). Day
1a mot két qua nghién ciru rat dang chi y cia thiét b 1oc khong
khi kiéu w6t bang phuong phéap st dung cac thiét bj venturi va
xyclon tach bui da dugc lya chon trong nghién ctru nay.

3.5. Két qua khdo sdt khd nang xik Iy vi khudn ciia thiét bj
loc khong khi kiéu wot theo nong dp vi khudn

Bang 3. Két qua loai bé vi khuan bang phwong phap wot.

Nong dd vi khuén (cfu/m?)

;n;lm gian Thi nghiom L Thi nghi¢gm  Thi nghi¢gm
phiit) p " Thinghigm2 iRt
0 1067 869 755 1171
30 232 189 200 1168
- 44 27 35 1173
o 3 5 2 1177

*: Khong st dung thiét bi loc khong khi kiéu waét (khong bat bom phun
swong).

Két qua xir 1y vi khuan theo ca 4 lan thi nghiém véi nong
d0 vi khuén khéc nhau trong bang 3 cho thay, sau 30 phut véi
nong do khuan khoang 700-1000 cfu/m?, nong d khuén trong
budng thir nghiém giam xudng rat nhanh, chi con khoang 20%.
Sau 90 phut, vi khuén da bi loai bo trén 99%. Vi khuan c6 nhiéu
hinh dang va kich thuéc khac nhau, nhin chung kich thuéc ndm
trong khoang 0,1-100 micromet tuy chung loai [12]. Day la ly
do tai sao thiét bi loc khong khi kiéu uét co thé loai bo dugc vi
khuén, tuong tu nhu loai bé bui min trong khong khi. Céc két
qua danh gia, khao sat cho thdy, thiét bi loc khong khi kiéu w6t
cai tién da ché tao dugc rat hidu qua trong vi¢c loai bd byi min
va céc loai vi khuan c6 trong khong khi. Day la két qua co tinh
méi so v6i cac nghién ciru da biét vé cac loai may loc khong
khi kiéu uét da biét khong sir dung mang loc dang c6 trén thi
truong trong nudc va trén thé gioi.

4. Két luan

Thiét bi loc khong khi kiéu udt cai tién sir dung cac dau
phun swong cip long da duoc khao sat kha ning xt 1y bui min
va vi khuén trong khong khi véi hiéu qua xtr Iy cao. 6 dau phun
suong gan trén mo-dun thiét bi venturi voi kha ning cap long
712 ml/phut cho thiy kha nang xt Iy bui tot nhat. Cac dau phun
suong bd tri & phia nén thu, phan day va phan giira cua ong
thét venturi cho hidu qua xtr 1y bui tot hon so v6i cac dau phun
suong & phan dinh ng that venturi do t&i wu thoi gian tiép xtc
khi - 16ng. Kha ning xtr 1y bui min cua thiét bj loc khong khi
kiéu udt cai tién khong phy thude vao ndng do bui min va co
kha nang xur Iy bui min co6 kich thudc siéu nho (PM, ). Khong
nhimng thé, thiét bi loc khong khi kiéu udt ¢ kha nang xu Iy
vi khuén trong khong khi rat hiéu qua, c6 kha ning loai bo vi
khuén 1én téi 80% tong vi khudn sau 30 phut va loai bo gan nhur
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hoan toan trong 90 phut. Kha nang loai bo ca bui min siéu nho
PM, , va vi khuén 1 dc diém dang cht ¥ cua thiét bi loc khong
khi kiéu udt cai tién trong nghién ctru nay so voi cac thiét bi loc
khong khi kiéu uot da biét.
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