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Trong nhitng ndm gan day, nhu cau nwéc sach ngady cang cap thiét, dac biét tai ving
néng thén, mién nui va noi chwa cé ha tang cap nwédc day di. Cong nghé mang vi loc
(Microfiltration - MF) dwoc xem la gidi phap hiéu qua cho x& ly nwéc sinh hoat quy mé nhé
nhd kha nang loai bé chét ran lo Itrng, vi khuan va vi sinh vat kich thwéc 16n. Tuy nhién,
da s6 hé théng MF hién nay can may bom tao ap, dan dén chi phi dau tw, van hanh va
b&o tri cao — |a rao can tai cac khu vuc han ché ngudn lwc. Nghién clru nay dé xuat mot
hé thédng MF hoat ddng hoan toan theo nguyén ly tw chdy nh& ap suét thiy tinh, két hop
thiét bi ting ap tw ché dwa trén nguyén ly hai binh théng nhau dé nang 4p ma khéng can
bom. M6 hinh dwoc thiét k&, 1&p d&t va thir nghiém trong diéu kién thuc té véi cac tiéu chi
danh gia: d6 &n dinh dong chay, kha nang duy tri ap lwc va chéat lwong nwéc sau loc. Két
qua cho thay hé théng nay la gidi phap don gian, tiét kiém nang lwong va hiéu qua, phu
hop véi diéu kién tw nhién va cé tiém ndng nhan rong trong thwc tién.

Mang loc, vi loc, x& ly nuérc, tiét kiém nang lwong, hé théng.

In recent years, clean water has become increasingly urgent, especially in rural,
mountainous areas. Microfiltration membrane technology (MF) is considered an effective
solution for small-scale domestic water treatment thanks to its ability to remove suspended
solids, bacteria and large microorganisms. However, most current MF systems require
pressure pumps, leading to high investment, operation and maintenance costs - a barrier
in areas with limited resources. This study proposes an MF system that could be operated
based on the principle of hydrostatic pressure, without the need for a pump. The model is
designed, installed and tested under real conditions with the following evaluation criteria:
flow stability, pressure maintenance ability and water quality after filtration. The results
show that this system is a simple, energy-saving and effective solution, suitable for natural
conditions and has the potential to be replicated in practice.

Microfiltration, membrane, water, saving energy, system.

1. GIO1 THIEU

Trong nhitng nim gan day, vin dé 6 nhiém
ngudn nude tai Viét Nam va nhiéu qudc gia
dang phat trién ngdy cang trd nén nghiém
trong do su gia ting dan sd, cong nghiép hoa
va d6 thi hoa nhanh chong. Chat lugng nude
mit va nudc ngdm déu dang bi suy giam do
chiu anh hudng cua nudc thai sinh hoat, nude

thai cong nghiép, thudc bao vé thuc vat va
phan bén tir san xuat nong nghiép. Piéu nay
da va dang dat ra nhitng thach thic 16n trong
viéc dam bao ngudn nudc sach phuc vu cho
sinh hoat va san xuét [1].

Cung voi do6, nhu cau st dung nudc sach ngay

cang tang cao, dac bi¢t tai cac khu vuc nong
thon, ving sau vung xa, noi ha tang cap nudc
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con han ché va nguoi dan chi yéu s dung
ngudn nude mit chua qua xt 1y hodc xir 1y so
sai. Cac gidi phap xt ly nudc hién nay nhu
khur trung béng clo, loc RO... tuy hi€u qua
nhung thudng yéu cau chi phi dau tu va van
hanh cao, dic biét 1a tiéu tdn nang lugng dién
16n, khong phu hgp véi cac vung con kho
khin vé diéu kién ha tang [2].

Trong bdi canh do, cac cong nghé xir Iy nudc
tiét kiém nang luong, chi phi thép, d& trién
khai va d& van hanh dang nhin dugc sy quan
tam 16n tir cac nha nghién ctru va céac to chirc
hoat dong trong linh vuc nudc sach. Mot trong
nhitng hudng tiép can tiém ning 1a tng dung
cong nghé mang loc vi mo (Microfiltration —
MF) theo nguyén 1y tu chay, tic st dung ap
luc trong luc ty nhién thay vi sit dung céc
bom ap lyc nhu trong cac hé théng truyén
thong [3].

Cong ngh¢ mang MF 1a mdt dang loc co hoc
stt dung cac mang ban tham co kich thudc 16
tr 0,1 dén 10 um, c6 kha ning loai bo hiéu
qua cac chét ran lo limg, vi khuén, tao va cac
tap chat 16n trong nudc. Khi két hop voi
nguyén 1y tu chay, hé thong mang loc khong
can dung dén bom cao ap, nho vay tiét kiém
dién nang va van hanh don gian hon [4]. Tuy
nhién, mot trong nhiing diém han ché cua hé
thong mang tu chay 1 4p luc thip, dan dén
lru lwong loc nhod va giam hiéu sudt khi van
hanh trong thoi gian dai. Trong thuc té, ap
sudt thiy tinh tao ra tir chidu cao cot nudc
thuong khong du dé duy tri toc d6 loc 6n dinh,
dic biét khi mang bat dau bam can. Dé giai
quyét vin dé nay, nghién ctru nay dé xuat két
hop thém thiét bi ting ap ¢ nho trong hé
thdng loc ty chay, nham duy tri ap lyc vira du
gitip ting hiéu sut loc ma khong lam mét di
vu diém vé tiét kiém ning luong gitp tdi vu
héa dién ning tiéu thu va kéo dai tudi tho
mang [5].

Nghién ctru nhim danh gia kha ning xir Iy
nuéc cia hé théng mang MF hoat dong theo
nguyén 1y tu chay, dong thoi khao sat hiéu
quéa cta viéc tich hop thiét bi hd trg ting ap
trong viéc nang cao hi¢u qua xu 1y nudc ma
van gitr dugc tinh ning tiét kiém nang luong.

Céc muc dich cu thé cua nghién ctru bao gé)m:
Thiét ké va xdy dung mo hinh hé théng loc
nudc st dung cong nghé mang MF tu chay.
Tich hop thiét bi hd trg ting 4p nham cai thién
hiéu suét mang loc trong diéu kién tiét kiém
ning luong. B¢ xuat kha ning tmg dung thuc
tién va tiém nang nhan rong mod hinh tai céac
khu vuc kho tiép can voi hé théng cép nudc
trung tdm, vung nong thon.

2. PHUONG PHAP NGHIEN CUU

2.1. C& s& ly thuyét

Trong hé thong mang tu chay, chuyéq dong
cua dong nudc dugc duy tri bang ap suat thuy
tinh sinh ra do su chénh l€ch chiéu cao gitra
muc nudc trong bon chira va dau vao mang

loc. Ap suat thy tinh duoc tinh theo cong
thure:

P=p-g:h [1]
Trong do:

P: 4p suét thay tinh (Pa);

p: khdi lugng riéng ciia nude (~1000 kg/m?);
g: gia toc trong truong (~9,81 m/s?);

h: chiéu cao cot nude (m).

Két hop v6i phuong trinh Bernoulli trong
truong hop dong chét 1ong 1y tuong:

P+%pW2+ pgh = const [1]

Phuong trinh cho thiy rang, khi nudc chay tir
vi tri cao xubng thap, thé ning chuyén hoa
thanh dong nang, tirc toc do dong chay w(m/s)
tang 1én. Diéu nay 1y giai kha ning van hanh
ciia hé théng mang ma khéng can st dung
bom.
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Nguyén 1y hai binh thong nhau [2] 1a hi¢n
tuong vat Iy mo ta sy phan bd muc nudc giira
hai binh duoc ndi voi nhau boi mot dng dan
chat long. O trang thai can bang, néu ca hai
binh déu mo ra khi quyén, muc nuéc & hai
binh s& ngang bang nhau do 4p suit tac dung
1én bé mat chit 16ng & ca hai ddu 1a nhu nhau
(bang ap sudt khi quyén). Tuy nhién, trong
truong hop mot binh ho (tiép xuc khi quyén)
va mot binh kin (khong tiép xtc khi quyén),
muc nude ¢ hai binh s& khong bang nhau do
su khac biét vé 4p suit tac dong 1én bé mit
chat 1ong. Pay chinh 13 hién tugng dugc Gng
dung trong thiét ké cua thiét bi ting 4p trong
hé thong loc mang tu chay.

Ong A 1a éng hd, chira nudc tho, dit ¢ vi tri
cao va tiép xtc truc tiép voi khi quyén, ap
suét tic dung 1én bé mit chit 16ng 13 P1=Paun.
Ong B 1a mot khoang kin (thiét bi ting ap),
khong tiép xtic véi khi quyén. Ap sut tai day
14 P,. Hai ong dugc ndi bang hé thong dng
dan c6 cac van diéu khién (van 1 va van 2).
Dong nudc chay tir A sang B dudi tac dung
clia ap suét thuy tinh. Khi thiét bi tang ap khoi
dong, van dugc mé nude chay tur A sang B va
s& nén khong khi trong khoang kin (ong B).
Phéan khong khi nay khong thoat ra ngoai ma
bi nén dan theo thoi gian, 1am ap suét trong
khoang kin tang 1én. Do dugc nbi véi duong
6ng chinh, phan 4p suat khi nay s& tac dong
nguoc lai dong nude. Nguyén 1y hoat dong
dugc mo ta trong hinh 1. Qué trinh nén khi
nay lam ting 4p suat P trong 6ng B. Sy hd tro
ctia thiét bi ting ap dua trén nguyén 1y hai
binh thong nhau gilp tdng thém é&p lyc nho
phan khong khi bi nén trong khoang kin, tao
ra 4p suat phu (Px) . Khi d6 tong ap suét tac
dong 1én mang 1a P = P + Py gitip tao thém
luc ddy bd sung cho nudc chiay qua mang.
Thiét bi hoat dong hoan toan khong dung
dién, khong dung bom.

K‘Nu’é’c vao

Ong PVC ha, 90, H=1000

Ong PVC tang ap, dau bit kin
®48, H=500

H,

Nuéc ra

A Van 1 B

Hinh 1. So’ d6 hé théng thi nghiém
2.2. Cac bwée thwee nghiém

Quy trinh thyc nghiém dugc tién hanh nham
danh gia hiéu qua hoat dong cua hé théng
mang loc MF van hanh bang co ché tu chay,
va dac biét 1a hiéu qua hd trg cia thiét bi
tang ap.

Ong A (6ng hé) nhya PVC @90 chira nudc
tho, dugc dat cao hon hé théng loc, chiéu cao
cot nude 1,0 m. Thiét bi tang 4p la mot doan
6ng (nhya PVC @48 dai 0,5 m) dung dang
khoang kin, dit song song va ndi nhanh vao
duong 6ng chinh giita hai van. Phan day cua
thiét bi ndi v6i dng din, phan trén bi bit kin,
khong thong khi ra ngoai (c6 gan do hd ap
suit bén trén dau bi). Van 1 va van 2 (nhya
PVC @21) duoc dung dé didu khién ché do
chay ciia dong nude trong hé thdng. Mang loc
MF duoc lap trong budng loc kin sau thiét bi
tang ap két ndi véi van 2, dé thu nudc sau loc
dau ra.

Thi nghiém véi ché d6 khong ting ap: Khoa
nhanh dan vao thiét bj ting ap chi dé nudc
truc tiép chay ra. Mé van 1 do luu luong dau
ra va thoi gian chay.
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Thi nghiém vé6i ché d6 co ting ap: M& van 1
va dong van 2 dé nuéc din vao thiét bi ting
ap, khong khi bi nén khi nudc dang vao
khoang kin. Sau dé6 mé van 2 dé nudc vao
chay qua mang. Ghi nhan luu luong dau ra,
thoi gian chdy, kha nang duy tri luu luong &
cac muc H; khéac nhau.

Thuc nghiém duoc 1ap lai voi cdc muc nudc
va ché d6 van khac nhau dé danh gia anh
huong cua chiéu cao cot nudc téi luu luong
loc va hi€u qua tang ap.

2.3. Phwong phap do dac

Luu lugng nude trong hé théng duoc xac dinh
bang phuong phap do thé tich nudc chay qua
trong mdt khodng thoi gian nhét dinh. Cu thé,
thé tich nudc dugc chira trong 6ng A, sau do
thoi gian nudce chay ddy binh duoc xac dinh
bang cach st dung déng hd bam gidy nhu
minh hoa ¢ hinh 2(c). Luu lugng nudc Q s€
duoc tinh theo cong thurc:

\
Q_T [1]

Trong do:

Q: Luu luong (m?/s);
V: Thé tich nuée (L);
t: Thoi gian (s).

Ap suét tai thiét bi ting ap dugc do bang dong
hd do 4p sudt trong hinh 2(a), cho phép xac
dinh 4p luc van hanh cta hé théng khi tang
cuong dong chay. Pong thoi, chiéu cao cot
nuéc Hi (tir day 6ng dén mat nudce trong 6ng
A) va d¢ dai cia dong nudc L thoat khoi hé
thong thong qua van 2 dugc do bang thudc
mét nhu hinh 2(b). Cac thong sb nay dong vai
trd quan trong trong viéc danh gia dac tinh
thiy Iyc ciia hé thong va kiém tra hiéu suit
ctia thiét bi tang ap.

(a) (b) (c)
Hinh 2. Cac thiét bj kiém tra: (a) Ddng hé do ap suét

(1 atm); (b) Thwéc mét (5 m); (c) Ddng hé bam giay
3. KET QUA VA THAO LUAN

3.1. banh gia kha nang thoat nwéc &
thanh éng va day 6ng

Tir két qua thuc nghiém thu dugc, cac thong
s6 k¥ thuat lién quan dén qua trinh thoat nuéc
tai thanh 6ng va day ong da duoc tong hop va

so sanh, thé hién trong Bang 1 [2].

Bang 1. So sanh s thoat nwéc & thanh éng

va day 6ng
Théng s6 Thoat nwée | Thoat nuée &
¢ thanh 6ng day ong

Luu luong Q 0,13 0,18

(m?/s)
Van toc thoat 0,42 0,57

w(m/s)
Tén that nang | Phan tan ap Dé tao dong
lwgng do dong | lyc valuu |xody vi tap trung
xody, phan tan |luong déuhon| ap luc o day
Kha nang tan | Chi dat 80% Tan dung

dung cot ap 100%

Tir bang 1, c6 thé thiy rang ca hai phuong an
thoat nuéc & thanh 6éng va day éng déu co
nhitng wu va nhuge diém riéng biét. Phuong
an thoat dy giup tan dung triét dé cot nudc va
cho vén tdc dong chay 16n hon, tuy nhién lai
dé tao xody va tap trung ap luc tai mot diém,
¢6 thé gay hu hong hodc tic nghén néu khong
duoc thiét ké hop ly. Trong khi d6, phuong an
thoat nuc qua thanh dng lai cho phép phan
bd ap luc va luu lugng déu hon doc chiéu cao
dng, gitip giam 4p suét cuc bd va phu hop voi
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c4c hé thong van hanh theo nguyén Iy tu chay.

Dé t6i uu hiéu qua thoat nudc trong hé thong,
déng thoi tan dung wu diém cua ca hai
phuong 4n trén, lya chon cau hinh cho nudc
thoat ra tir thanh dng nhung dit sat voi day.
Céch bd tri nay cho phép giit duoc kha ning
khai thac 4p lyc gn nhu twong duong véi
thoat ddy, nhung van dam bao tinh 6n dinh
ciia dong chay, d& kiém soat luu luong va
giam thiéu hién tuong xody cuc bo trong 10ng
6ng. Cu thé, trong mé hinh thyc nghiém, st
dung 6ng nhya PVC duong kinh ngoai
@90 mm, chiéu cao 6ng 1000 mm (1 m), va
b tri mot 16 thoat nudc tai thanh dng gan sat
day, voi duong kinh 16 @21 mm dugec mo ta
trong hinh 3. Thiét ké nay cho thdy vira dam
bdo du dién tich thoat nudc, vira giam thiéu
ton that ning luong va giup kiém soét tot toc
do dong chay.

1000

21

s

Hinh 3. Bwong ra ctia nwéc & thanh 6ng dat sat day

Qua quan sat thue nghiém, cho thdy hiéu qua
thoat nuéc 6n dinh va phu hop véi cic tng
dung xur Iy nuéc bang cong nghé mang loc tur
chay, tiét kiém ning luong. Piéu nay hoan
toan phu hop v6i ndi dung trong tai liéu [2] va
[4], trong d6 déu nhdn manh vai tro cta dong

chay thing dung tir day 6ng trong viéc tin
dung t6i wu ap suat thuy tinh va giam ton thét
nang luong.

3.2. Hé théng khi khéng cé thiét bj tang ap
va khi cé thiét bi ting ap

Tir cac két qua thu duogc trong qua trinh thuc
nghiém, mdi quan hé gitra thoi gian, mirc
nuoc va do dai dong nudc thoat ra khoi hé¢
thong da duoc ghi nhan va thé hién thong qua
cac biéu do trong hinh 4 va hinh 5. Cac biéu
d6 nay gitip minh hoa rd rang anh hudng cua
thiét bi ting ap dén qua trinh thoat nudc trong
hé thong.

1,2 0,12
1 0,1
08 0,08
I
P 0,6 006
20,4 0,04 B
£ Y
=02 0,02
0 0
t=0 t=1 t=3 t=9 t=15 t=21 t=27
Thoi gian

==¢=Muc nuéc =—®=DJj dai

Hinh 4. Sy thay déi cua chiéu cao cét nwéc
va do dai thoat nwéc (khong c6 bo phan tang ap)

1.2 0.16
) 0.14
0.12
0.8 o
= 06 0.08 3
g e
= 04 0.06 @
= 0.04
0.2
0.02

=
(=]

t=0 t=1 t=6 t=12 t=18 t=24 =30

Thei gian
= NiFe nikGe  =@=Po dii

Hinh 5. Sw thay ddi cua chiéu cao cét nwéc
va do dai thoat nwéc (c6 bo phan tang ap)

O ca hai hé thong muc nudc giam dan theo
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thoi gian. Tuy nhién, hé théng c6 thiét bi ting
ap c6 téc do rat nude nhanh hon trong thoi
diém dau. Piéu nay ching minh thiét bi ting
ap gitip tang van toc dong chay ban dau nhd
nén khong khi, tao thém ép luc hd trg.

Ngay tir thoi diém dau (t =1), hé thdng co ting
ap 1a 0,15 m so v&i chi 0,11 m & hé thong
thuong. Trong sudt qua trinh, gia tri L ¢ hé
théng co tang ap ludn cao hon, chimg t6 luu
lugng cao hon va kha ning duy tri dong tot
hon.

Hé thong c6 thiét bi ting ap kéo dai thoi gian
thoat nudc vi khong khi bi nén trong thiét bi
lam cham toc do giam muc nudc, d@)ng thoi
duy tri dong chay on dinh hon, dan dén qua
trinh thoat nudc kéo dai nhung hi€u qua hon.

Thiét bi tang 4p giup nang cao luu luong dong
chay ban dau, nhd kha nang nén khéng khi va
tao &p lyc phu thém. O cung chiéu cao cot
nude ban dau, hé thong co thiét bi ting ap co
kha ning thoat nudc nhanh hon, xa hon va 6n
dinh hon. Pac bi¢t hiru ich khi ap dung trong
hé théng mang loc tu chay, noi can duy tri ap
suat cao hon ¢ dau vao ma khong dung dién
hoac bom.

Két qua nay phu hop voi cic noi dung co
trong tai liéu [3], [5] va tai lidu [8] khi n6i dén
hiéu qua 5 rét cia viéc bd sung ap luc trong
mang MF dé cai thién toc do loc giup nang
cao hiéu suit.

3.3 Hé thdéng véi cac ché dd van khac
nhau

Dé danh gia anh hudng cia cac ché d6 mo
van khac nhau thuc nghiém da duoc tién hanh
v6i cac % cho do dai thoat L 16n nhat (170
mm), chung t6 dong nudc tuy c6 luu lugng
nhoé nhung c6 ap luc dau ra cao, luc phun tip
trung, lam tdng dong nang dong chay. Khi m¢
rong van hon (tir 50% dén 100%), d6 dai thoat
nuéc L giam dan (160 mm va 150 mm), do

luu lugng tang nhung dong tré nén phan tan
hon, khong con tép trung nhu & tiét dién nho.
Lua chon ché do van mé 25% dugc xem 1a tdi
vu nhét vi giup ting ap luc dau vao cho mang
loc s€ tao ap luc tdt hon 18n bé mat mang, kéo
dai thoi gian loc nhung dat hiéu quéa cao nho
dong nudc c6 dong nang lon. Tuy thoi gian
chay hét nude 1au hon, nhung d6i lai hiéu qua
day nudc qua mang cao hon, dic biét phu hop
cho hé thong loc MF tu chay c6 hd tro thiét bi
tang ap khi kin. Piéu nay phu hop véi cac
phan tich thuy lyc co ban trong tai liéu [1] va
[6] nhan manh rang tiét dién dong chay tdi uu
khong phai lic nao ciing 1a tiét dién 16n nhat,
ma phu thudc vao muc ti€u van hanh (duy tri
ap luc, han ché nhiéu dong...).

Bang 2. Sw thay déi dong chay
theo cac géc mé van

Théongsé | 25% | 50% | 75% | 100%
Tietdien F | or 4 | 1731 | 2639 | 3464
(mm?)
Thoigian |50 yo3 | 95 30
chay t (s)
Do daithodt | 50,5 | 16018 | 15024 | 1506
L (mm)
Luuluong |, 5,61 5,840,5| 8,020,6 | 20,020,8
Q (m?¥/s)
Van téc w
s 0,54 | 033 | 030 | 057

3.4. Danh gia hé théng khi c6t nwéc thay
doi

Pé danh gid anh huéng cua chiéu cao cot
nu6e dén dic tinh dong chay, cac thong s6 ky
thuat tuong tng véi cot nudc 1 m va 2 m dugce
téng hop trong bang 3.

Bang 3. So sanh hé théng hé théng khi cot nwéc

thay ddi
Tiéu chi Cot nwée | Cot nuwoc
1m 2m
Thoi gian chay hét 131 258
nudc t (s)
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Tiéu chi Cot nwéc | Cot nuwéce
Im 2m

Do dai thoat nude L 170+ 5 340 £ 12
(mm)

Luu luong nudc Q 4,5 %1073 4,6 x 1073
(m3/s)

Van toc thoat nucw| 0,54+0,4 | 0,55+0,6
(m/s)

Néu muc tiéu chinh la dat dugc dong chay xa
hon ¢t 4p 2 m rd rang la lya chon tdt hon véi
d6 dai thoat nudc gap doi. Cot ap 2 m ciing
mang lai thoi gian chay lau hon, c¢6 thé hitu
ich trong cac tmg dung can duy tri dong chay
trong mot khoang thoi gian dai ma khong can
can thiép.

Heé théng cot ap 1 m la lya chon tdi wu néu
mudn tiét kiém chi phi, khong yéu cau ap luc
nude cao va can mot hé théng don gian, bén
bi. Hé théng cot ap 2 m 1a lya chon t6i wu néu
can hiéu suit cao, dong chay on dinh, do dai
thoat nudc xa hon va c6 thé dau tu vao thiét bi
tang ap.

Két qua cho thdy hoan toan phu hop véi cac
ndi dung trong tai liéu [2] va [4], noi 4p sut
thuy tinh dugc xac dinh ti 1€ thuan voi chiéu
cao cdt chat long va dugc ung dung truc tiép
trong cac h¢ théng loc trong luc.

3.5. Hé théng véi 16i loc MF

Bang 4 so sanh hoat dong cua hé thong loc
MEF trong hai truong hop: c¢6 sir dung thiét b
tang ap va khong sir dung thiét bi tang ap [5].
Nghién cuu st dung loai mang Mang Puri-
Fine (Model: PRS, DPai Loan), Vat li¢u: PP
(polipropylen), kich thuéc 16 mao quan: 0,5-1
pm. Kich thuéc cua mang (dai: 255 mm x
duong kinh ngoai: 62 mm; dudng kinh trong:
28 mm; do day: 18 mm). Mang c6 kha nang
lam viéc trong 2 nam. Khi ¢6 hién tugng giam
ning suat loc ¢ thé thao ra dé rira. Viéc sir
dung hé thdéng tu chay giup tiét kiém ning
luong so voi hé théng loc mang truyén thong

(do phai dung bom). Péi véi hé ty chdy ma
khéng c6 ting ap, lic d6 hé thdng van hanh
hoan toan nhd 4p suét thuy tinh, nén c6 uu
diém 1a khong tén dién, don gian. Tuy nhién,
ap luc loc rat thép, dan dén van toc loc va
ning suét thap. Khi mang bat dau bi bam cin,
tdc do giam manh. S€ anh hudng té1 hiéu suét,
chét lvong nudc va tudi tho mang [7, 8]. Khi
c6 thiét bi ting 4p s& gitp nang ap luc loc ma
van giit tiéu chi tiét kiém ning luong. Voi
murc ting ndy, ning suat ting gan 1.5 1an, van
hanh 6n dinh hon, it bi giam luu luong do
bam can.

Céc s liéu nay phu hop véi ving lam viéc tdi
uu cia mang MF dugc mo té trong tai li¢u [5],
[9] noi van téc loc an toan dugc khuyén céo
du6i 10 mm/s dé tranh gay ton thuong cho
mang va kéo dai tudi tho thiét bi.

Két qua phan tich mau trudc va sau loc (bang
5) cho thay rd hiéu qua cta hé théng doi véi
viéc dam bao chit luong nudc, c6 kha ning st
dung trong sinh hoat.

Bang 4. So sanh hé théng véi 16i loc MF
khi cé thiét bj tang ap va khi khéng c6

Théng s6 Khéng ting ap | Co ting ap
Ap suit (Pa) 9810 + 64 16705 + 120
Ap suét twong 0,097 0,165
duong (atm)
Thé tich loc (L) 2,90 + 0.4 6,25+ 0,8
Ning suét loc 34,8 +2 75+5
Q (L/h)
Van tdc nude 0,32£0,1 0,57 0,1
tai dau ra (m/s)
Van téc loc v 321+0,6 6,67 +0,9
(mm/s)
Co hoi bam Cao hon Thap hon
can, giam luu
lugng
Do 6n dinh van Thép, dé giam Cao, 6n dinh
hanh theo thoi gian hon
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Théng sb Khong ting ap | Co ting ap
Kha nang ung Han ché Kha thi hon
dung lau dai cho quy mo
thuc té
Bang 5. Két qua phan tich chat lwgng nwéc
Thong | Ponvi | Truéc| Sau QCVN
s0 loc | loc |01-1:2018
/BYT
Do duc NTU 9 1 2
Chi s6 mg/L | 1,41 | 0,52 2
pecmanga
nat
Téng chit| mg/L 185 | 122 1000
ran hoa
tan (TDS)
Coliform | CFU/100 5 0 <3
mL
4. KET LUAN

Qua qué trinh nghién ctru va thuc hién thuc
nghiém, dé tai da dat dugc muc tiéu dé ra la
thiét ké va danh gia mot hé théng mang loc vi
loc (MF) hoat dong dya trén nguyén ly tu
chay co tich hop thiét bi ting ap don gian,
khong st dung bom. Hé théng st dung ap
suat thiy tinh va nguyén 1y hai binh thong

nhau, trong d6 mdt binh kin dong vai tro nhu
thiét b tang ap cho thay hiéu qua rd rét trong
viéc duy tri ap lyc 6n dinh. Két qua thuc
nghiém khang dinh rang thiét bi ting ap gitp
6n dinh dong chay va tao diéu kién thuén loi
dé dong nude di qua mang loc v6i ap suét phu
hop. Nhimng két qua ndy mang lai gia tri thuc
tién, dic biét trong bdi canh nhu cau xir ly
nude tiét kiém ning lugng ngay cang dugc
quan tam. Mo hinh thir nghiém don gian, dé
ché tao va chi phi thip, cho thay tinh kha thi
dé tmg dung vao cac hé théng loc nudc nhod
1¢. Trong tuong lai, hé théng ting ap khong
ding bom cé thé dugc tich hop vao cac mod
hinh loc nudc bang mang MF hodc UF, dong
thoi mé rdng thir nghiém véi nhiéu diéu kién
va quy md khac nhau. Viéc tng dung thuc té
tai vung nong thon hira hen tao ra cic giai
phap loc nudc théng minh, hiéu qua va bén
vung.

5. LOI CAM ON
Nghién ctru nay duogc tai trg bdi Dai hoc Bach
khoa Ha No6i (HUST) trong dé tai md sd
T2024-TH-001.

TAI LIEU THAM KHAO

[1]  Nguy&n Bin, “Cac qua trinh, thiét bi trong cong nghé héa chat va thwc phdm”, NXB Khoa hoc va Ky thuat

(2004).

[2] Nguyé&n Van Tai, Tran Ngoc C4u, “Thay lwc dai cwong”, NXB Xay dwng (2011).

[3] Nguyén Thi Hanh, Lé Van Burc, “Cong nghé mang trong x& ly nwédc va nwéc thai”, NXB Khoa hoc va K thuat

(2019).

[4] Nguy&n Thanh Vinh, “K§ thuat x& ly nwérc cp”, NXB Xay dwng (2018).

[5] Nguy&n Thj Thu Hang, “U'ng dung cong nghé& mang trong x& Iy nwéce thai sinh hoat”, NXB Dai hoc Quéc gia

Ha Noi (2015).

[6] Tran Thu Lan, Do Tien Anh, Pham Tuan Hung, Nguyen Kim Thanh, Duong Cong Hung, “Decentralised, small-

scale coagulation-membrane treatment of wastewater from metal recycling villages — a case study from
Vietnam”, Water Science and Technology, 82(4), 789-798 (2020).

TAP CHi KHOA HOC & CONG NGHE . SO 50 - 2025 55



KHOA HOC & CONG NGHE

(7]

(8]

9]

Wouter Pronk, An Ding, Eberhard Morgenroth, Nicolas Derlon, Peter Desmond, Michael Burkhard, Bing Wu,
Anthony G. Fane, “Gravity-driven membrane filtration for water and wastewater treatment: A review®, Water
Research, 149(1), 553-565 (2019).

Duong Cong Hung, Nguyen Cong Nguyen, Do Khac Uan, Le Thanh Son, “Membrane processes and their

potential applications for fresh water provision in Vietnam”, Vietham Journal of Chemistry, 55(5), 533-544
(2017).

Rayess Y. P., “Microfiltration: Principles, Process and Applications”, Nova Science Publishers (2019).

Théng tin lién hé: DS Khic Uan

bién thoai: 0975867976 - Email: uan.dokhac@hust.edu.vn
Khoa Khoa hoc va Cong nghé¢ méi truong, Truong Hoéa va Khoa hoc su séng,
Pai hoc Bach khoa Ha Noi.

56

TAP CHi KHOA HOC & CONG NGHE . SO 50 - 2025


mailto:uan.dokhac@hust.edu.vn

