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TOM TAT

Loc mang nano - Nanofiltration (NF) 1a cong nghé khir man dang dwoc nghién ctru va ung dung dé dap tng
nhu cau nude ngot & nhidu khu vuc trén thé gioi. Cong nghé NF ra doi mudn hon dang ké so voi cong nghé
tham thau nguoc - Reverse Osmosis (RO), nhung NF dang chimg t6 13 mot cong nghé rat phit hop cho cac ting
dung khir man nudc nhiém man. NF ¢6 hiéu qua khtr m@n khong cao béng RO, nhung NF lai dugc van hanh &
ap sudt thap, do d6 c6 ning lugng tiéu thu va chi phi van hanh thdp hon dang ké so voi RO. Trong nghién ctru
nay, mot hé théng NF hai bac thong minh sir dung ning lugng mit trdi xir Iy nude nhiém man duge nghién
clru, 1ap dat, va khao sat dé danh gia tinh kha thi va hiéu qua kinh té cta cong nghé NF. Két qua nghién ctru
thuc nghiém tai Ham Luong—Bén Tre cho théy hé théng khtr man NF hai bac c6 kha nang xt Iy nudc nhiém
min (d6 man khao sat 1én dén 7.000 mg/L) thanh nudc sinh hoat véi cac chi tiéu dap tmg quy chuan cia BO Y
té. Khi van hanh lién tuc bé“lng nang lugng mat troi trong 30 ngdy, h¢ NF hoat dong on dinh & cong sut loc
610-625 L/h, d0 man dong nudce loc <110 mg/L, Pac biét, viéc tich hop cong nghé 4.0 trén hé NF hai bac cho
phép thao tac, theo doi va truy suét lich str hé théng tur xa, gitip nang cao hi€u qua van hanh cua hé théng.

T khéa: Bén Tre, dién mit troi, khir man nwéc méin, NF.

1. PAT VAN DE

Bién d6i khi hau dang dién ra ngdy cang
manh mé& va theo chiéu huéng xdu anh hudng
t6i rat nhiéu khu vyc trén thé gidi, trong d6 co
Viét Nam. Theo béo céo td chirc Germanwatch
(https://germanwatch.org), Viét Nam la mot
trong 10 qudc gia chiu anh hudng ning né nhét
ctia bién d6i khi hau, trong d6 dic biét 1a khu
vuc Pong bang séng Ctu Long. O khu vuc
nay, trong nhitng niam gan day tinh hinh han
han, xdm nhdp man, cung nhiéu hién tuong
thoi tiét cuc doan xuét hién thuong xuyén &
muc d§ ngay cang nghiém trong. Han han va
xam nhdp man khién nuée bién 14n sau vao dat
lién, 1am cho ngudn nudc ngdm va ngudn nudc
song bi nhiém mian khong thé khai thac. Diéu
niy da va dang gy ra tinh trang khan hiém
nudc ngot nghiém trong, tac dong rat 16n dén sy
phat trién kinh t& - xa hoi tai khu vuc Pong
bang song Ciru Long (Lé Pinh Xuan, Nguyén
Manh Quan, 2016). Xir Iy ngudn nudc nhiém
man thanh nudc sinh hoat dang 13 mét trong
nhitng giai phap dé giai quyét van dé khan hiém
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nude ngot cho cac cong dong dan cu & nhing
khu vuc chiu tac dong nang né cta bién d6i khi
hau. Theo Hiép hoi Khir min Qudc té, trén thé
gidi hién c6 hon 18.000 nha may khu man
nude bién va nude nhiém man dang hoat dong,
cung cap khoang 86,8 triéu m® nudc ngot trén
ngdy dé dap ung nhu cau nudc sach cia hon
300 tri¢u nguoi (Baawain et al., 2015). Cong
suét khir min cua thé gi61 duoc du doan la sé€
tang gép d6i vao nam 2030 do nhu cau nudc
ngot ngay cang cao. Cac nha may khur man quy
mé 16n trén thé giéi chu yéu st dung cong
nghé tham thau nguoc - RO nh¢ nhiing tién bd
rat 16n trong linh vuc khoa hoc mang.

O Viét Nam, duéi anh huong nang né cua
han hén va xdm nhép man, nghién clru va phat
trién cic cong nghé khir min 1a van d& cap
bach va c6 ¥ nghia thiét thuc. Cong nghé khur
min thdm thau nguoc - RO da dugc lép dat thu
nghiém trong mot s6 hé théng khir man nudc
bién va nudc lo & quy mé nho (Ha et al., 2017;
Tran Duc Ha, 2020). Tinh kha thi vé mit cong
nghé va kinh té ciia cdc nha may RO khir min
nuée bién va nude lo & quy mé 16n di dugc
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kiém chung trén thé gi6i. Tuy nhién véi cac hé
théng RO khir min & quy mé nho tai Viét
Nam, hién twong tic mang xay ra rat nhanh do
ngudn nudc dau vao khong duoc tién xir 1y ky
nhu ¢ cac nha may quy mo lon. Cong nghé RO
ciing doi hoi quy trinh van hanh rat chit chg,
yéu cau ngudi van hanh co trinh do k§ thuat
cao, va cac thiét bi cia hé théng RO can duogc
bao dudng thudng xuyén. Nhitng yéu cau niy
rat kho dap ung duoc cho cac hé théng khir
min RO quy mé nhé. Do d6, hau hét tat ca cac
hé RO khir min nudc bién hay nudc lo & Viégt
Nam chi van hanh dugc mot thoi gian ngén,
sau d6 phai ngimg hoat dong do van dé lién
quan dén ban mang va tic mang. Trong nhiing
nam gan day, loc mang nano (NF) dang nbi 1én
la mdt cong ngh¢ khir man co tiém nang 16n dé
xtr Iy nuéc lo, nhiém min thanh nudc sinh
hoat. Nguyén ly hoat dong cua cong nghé NF
gan gidng voi cong nghé RO, tuy nhién NF ¢
hiéu qua khir min thip hon nhimg ap suit van
hanh ciing thap hon dang ké so v6i RO. Nho
ap suat van hanh thap, ning luong tiéu thy cua
qua trinh NF giam di rat nhiéu so véi qué trinh
RO va do d6 hién twong tic mang trong qua
trinh xu ly nudc lg dung cong ngh¢ NF cling
thip hon nhiéu so véi khi st dung céng nghé
RO. Trén thé gidi, co cac nghién ciru khoa hoc
sit dung cong nghé NF doc 1ap dé xir Iy nude
nhiém min tao nudc sinh hoat, trong d6 NF
thuong 1a cong nghé tién xir Iy cho qua trinh
RO xir 1y nuéc bién (Lienas et al, 2011;
Abdelkader et al., 2018).

O trong nudc, gido su Tran Puc Ha va cac
cong su da nghién ctru hi¢u qua khir mén cia
qué trinh NF hai bac & quy md phong thi
nghiém vo&i ngudn nude cap 1a nwdc min nhin
tao pha tir nudc sach va mudi an (Tran Dic Ha
et al., 2009). Nghién ctru cua gido su Ha da
chung té NF hai bac c6 kha nang xu ly nudc
man nhan tao c¢6 d0 man trong dai
5.000-15.000 mg/L thanh nudc ngot dap ung
yéu cau caa QCVN 01:2009/BYT. Nghién ctru

nay rat c6 y nghia trong viéc ching to tinh kha
thi cia cong nghé NF hai bac trong xur 1y nude
nhiém min c¢6 do min khong qua cao thanh
nuéce sinh hoat (Tran Pirc Ha et al., 2009). Tuy
nhién, nghién ctru nay mai dung lai & quy mo
phong thi nghiém va st dung nudc nhiém man
la nudce nhan tao, duge pha tir mudi dn va nude
sach. V&1 nudc nhan tao, tac gia khong thé
danh gia duoc nguy co tic mang va anh huéng
clia tic mang 1én hoat dong cua hé théng NF.
Trong nghién ctru nay, mot hé thong NF hai
bac & quy md ban coéng nghiép duogc thiét ké,
lap dat, va khao sat v6i ngudn nude cip la
nuéc nhiém min ty nhién ldy tr séng Ham
Luong, huyén Ba Tri, tinh Bén Tre. Hé théng
NF duoc van hanh bﬁng hé théng dién mat troi
nham tiét kiém ning luong va giam gia thanh
nude loc. Pac biét hon, 1an dau tién & Viét
Nam, hé théng NF duoc két hop v6i cong nghé
dién toan dam may dé tro thanh hé thong xir Iy
nuée nhiém mian théng minh. Tich hop cong
nghé 4.0 gitip nang cao hiéu qua hé thdng, cho
phép ngudi van hanh cé thé thao tac, theo ddi,
va quan ly hoat dong ctia hé NF hai bac truc
tuyén, tir xa. Diéu nay cho phép hé NF hai bac
dugc van hanh boi ngudi ¢ tay nghé va trinh
do chuyén mon cao, giup tranh dugc cac sy cd
ky thuat va nho do kéo dai thoi gian st dung
cua hé NF.
2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
2.1.1. Hé théng NF hai bdc & quy mé pilot
Trén co s& nguyén ly hoat dong cua cong
nghé NF va dic diém ngudn nude cip tai Bén
Tre, nhom tic gia da tién hanh thiét ké heé
théng NF hai béc tai Ba Tri, Bén Tre bao gém
3 md dun mang loc cho mdi bac loc. Mang NF
lam bang chat liéu TFC véi dién tich mang 7,8
m?> cho mdi module loc (cung cip boi
FilmTech, M¥). Trong d6 3 module ciia moi
bac loc duoc bd tri song song va van hanh theo
co ché cross-flow. So dd nguyén 1y hé thong
dugc thé hién trong hinh 1.
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Hinh 1. So' d6 nguyén Iy 1am viéc hé thong xir Iy nwéc nhiém mén hai bac NF

Nudc nhim min sau tién xt 1y dugc dua
vao thung chua NF bac 1, tir thung chira NF
bac 1 nudc dugc dua vao module mang NF bac
1 bang bom cao ap. Hé théng loc NF bic 1
hoat dong theo nguyén 1y loc tiép tuyén (cross-
flow) va duogc gidi han hiéu sudt thu hoi nude
14 50% (hiéu suat thu hdi nay duogc lua chon dé
giam thiéu nguy co ban va tic mang cho hé NF
bac 1). Nudc sau khi ra khoi mang loc bao
gdm 2 dong 13 dong nude sach va dong nude
dam dac. Nudc sach s¢ duoc dua vao thung
chira NF bac 2, dong nudc dam dac sau NF bac
1 duoc tiép tuc xir Iy trong mot qua trinh khir
min khac st dung cong nghé tién tién (khong
dé cap trong nghién ctru nay). Nudc tir thing

2.1.2. Hé théng pin nang lwong mdt troi
Hé théng pin ning lwong mit troi str dung

Hinh 2. M6 hinh h¢ thong NF hai béc xir Iy nwéc nhiém min

chira NF bac 2 dugc bom cao 4p dua vao
module mang NF bac 2 v6i hiéu suat thu hoi
nude 80% (do nude cip vao NF bac 2 1a nudc
loc ctia NF bac 1, nén chat lugng dau vao tot, it
c6 nguy co gy ban va tic mang). Gidng nhu
module mang NF bac 1 nudc ra khoi mang loc
bao gdm 2 dong 13 nuwéc sach va nudc dam
dac. Nudc sach sau d6 s€ dugc dua vao thung
chtra nudc sach, dong nudc dam dac sau NF
bac 2 duoc hdi lwu quay vé thung chira nudc
cap cua NF bac 1.

Dua trén so dd nguyén 1y hoat dong, md hinh
NF 2 bac duoc da duoc thiét ké, xay dung va
lép dat tai Ba Tri, Bén Tre nhu hinh 2.

cac tAm pin mit troi voi tong dién tich 60 m?,
cong suat dién thiét ké 14 kWh (cung cip boi
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LEAPTON, Nhat Ban) duoc lip dit véi muc
dich cung cdp ngudn dién cho hé théng khu
man hai bac NF (hinh 3). H¢ théng su dung bo
chuyén dbi quang ning thanh dién niang Solar

Edge 16K, ngudn dién tao ra tir hé thong s&
duoc hoa vao dién ludi qudc gia trong trudng
hop cong suit dién tao ra cao hon cong sut
dién hé thong NF hai béc.

Hinh 3. H¢ théng dién ning lwong mt troi Iip (‘i:_?lt tai Ba Tri, Bén Tre

2.2. Phwong phap nghién ciru
2.2.1. Hiéu qua khw man cua hé NF bdc 1

Hé théng NF1 duoc khao sat st dung ngudn
nudc pha véi d6 man 2.000-7.000 mg/L, ap
suat van hanh 2-8 bar. Gia tri luu luong loc
duoc truy Xuét truc tiép tir hé théng, d6 man
dong nudc loc duoc do truc tiép bﬁng thiét bi
do do dan 30 phit sau khi hé thong dd vén
hanh 6n dinh.
2.2.2. Hiéu qua khw man cua hé¢ NF bdc 2

H¢ NF bac 2 stir dung nguén nudc sau NF
bac 1 v6i d6 man 300-1.000 mg/L. Ap suit van
hanh dugc khao sat 2-8 bar nhim phan tich
hiéu qua khir man h¢ théng. Luu luong loc va
dd man dong nudc loc cua hé NF bac 2 duoc
xac dinh twong ty nhu d6i véi hé NF bac 1.
2.2.3. Hiéu qua hé thong pin ndng lwong mdt
troi

Hé thong pin ning lwong mat troi dugc theo
doi trong thoi gian 30 ngay de danh gia hi¢u
qua vé kha nang cung cap nguon dién cho hé
théng. Cong suét dién hé thong dugc theo ddi
truc tuyén qua tmg dung Solar Edge.
2.2.4. Két hop hé thong dién nang lwong mdt
troi va hé¢ NF thong minh trong xu ly nuoc
nhiém man

Hé thong pin ning lwong mat troi dugc theo
ddi trong thoi gian 30 ngay dé danh gia hiéu
qua vé kha ning cung cdp ngudn dién cho hé
théng. Cong suét dién hé thong dugc theo ddi
truc tuyén qua tmg dung Solar Edge.

2.2.5. Hoat dong cua hé NF voi nudc nhiém
man thyc trong thoi gian thyc nghiém kéo dai
Pé danh gia mic do hiéu qua toan hé
théng trong thoi gian dai, hé théng duoc van
hanh trong thoi gian 30 ngay lién tuc. Mdi
ngay hé théng duoc van hanh tir 7h sang va két
thuc 19h. Trong thoi gian khao sat, hé thong st
dung ngudn nudc song Ham Luwong voi do
man 1.600-2.000 mg/L (do thoi diém khéao sat
vao mua mua nén do0 man cua song thép, vao
thoi diém mua khdo do man song dat
6.000-7.000 mg/L). Vi d6 mian thap, hé thong
sir dung ddng thoi 6 module & hai bac loc cho
qua trinh van hanh nhdm tin dung cong suét
tdi da cua hé théng, ap suét van hanh duoc duy
tri 8 bar. Luu lugng va d0 méan dong nudce loc
dugc theo doi va kiém tra trong sudt qué trinh
van hanh hé théng.
3.KET QUA VA THAO LUAN
3.1. Hiéu qua khir man ciia hé NF bdc 1
Nong d6 mudi cua dong nude cap va ap suat
13 hai yéu t6 anh hudng chinh dén luu luong
nudc sau loc cia hé NF bac 1. Quan sat sy thay
ddi luu lugng nudc loc tai ap sudt 6n dinh 8
bar trong sudt qua trinh van hanh & cac ndng
d6 mudi khac nhau cho théy vo1 d6 man dong
cap 2.000 mg/L luu luong nude loc thu duoc 1a
625 L/h nhung véi d6 min dong cép 1a 3.000
mg/L thi Iuu lugng nude loc giam xudng 462
L/h. Sy thay ddi luu luong nudc loc cling duoc
quan sat & cac néng d6 mudi khac nhu 5.000
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mg/L (375 L/h) va 6.000 mg/L (287 L/h). Tuy
nhién luu lwong nuée loc giam khong dang ké
0 cac néng d6 mudi cao hon, khi d6 man tang
tr 6.000 mg/L 1én 7.000 mg/L luu luong nudc

700

L Ivong nude loc (Uh)
o
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thu dugc 1a 225 L/h chi giam 62 L/h. Nhu vay
taing d6 man dong nudc cp sé lam giam luu
luong nudc loc thu dugc (hinh 4).

Ap suit 1am viéc (bar)

——2 000 mgT. —&—3.000 mg/L.

5.000 mg/L,

6.000 mgT. ——7.000 mg/L.

Hinh 4. Anh hwéng dd min va ap suét dén luu lwong nuéc loc & hé NF1

Ap suat anh huong rat 16n dén luu lugng
nude loc thu duoc, tai néng do mudi 2.000
mg/L, luu lugng nudc loc sé tang tr 0 L/h 1én
625 L/h khi 4p sudt ting tir 2 - 8 bar. O cac
néng d0 mudi khac, su thay ddi luu luong
nudce loc cling xdy ra theo xu hudng tuong tu,
ting 4p suat van hanh s& 1am ting luu luong
nuéce thu. Tuy nhién mot diém can cha y 13 ¢
nong do mudi cang cao thi yéu cau ap suit van

hanh cang cao, v6i ndng do mudi dong cip 1a
2.000 mg/L thi chi can tai ap sudt 2.5 bar 13 bét
dau c6 ngudn nudc thu nhung véi ndéng do
7.000 mg/L thi ap suét téi thiéu dé thu nudc
loc 1a 5 bar, do d6 viéc lya chon ap suét van
hanh phu hop cho hé thdng can dugc tinh toan
dua trén yéu cau vé luu luong nudc loc thu va
d6 man dong nudc cap.
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Hinh 5. Hiéu quéa khir méiin hé NF1 ¢ dong cAp v6i cac néng dd miin khac nhau

Anh huong cia d6 man dong cép 1én hiéu
qua khir man cua hé NF bac 1 dugc thé hién
trén hinh 5. Co thé théy r?mg, dd man ban dau
ctia dong cap anh hudng khong nhiéu 1én hiéu
qua khir man cia mang loc, nhung lai quyét
dinh d0 man cia dong nudc loc thu dugc.

Dong nudc cap véi do min cao s& cho dong
nude loc véi d6 man 1ém hon. Piéu nay la do
hiéu qua khtr man cua mang cha yéu phu thudc
vao dic tinh céu trac cta mang va nhiét d§ cua
dong nudc cap. Khi khong thay doi mang loc
va nhiét d6 dong nudc cép, hiéu qua khir man
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clia mang s& rat it thay d6i (nhu thé hién trén
hinh 5). Hiéu qua khir min ctia mang loc c¢6 thé
giam xudng khi d6 min dong cap qué cao, dan
dén hién tuong phan cuc ndng d6 (nhu quan
sat thiy voi d6 man dong cép 13 7.000 mg/L).
Dic biét 1a khi dong cdp co6 d6 man 1a 7.000
mg/L, dong nudc loc thu dugc c6 dd man qua
cao (1.000 mg/L), vuot xa tiéu chudn cho phép
d6i voi nude sinh hoat theo QCVN 0l-
1:2018/BYT. Dua trén két qua qua trinh khao
sat, co thé nhan thay voi nong do mubi dong
cap 2.000 mg/L chi can str dung mot bac NF da
cho hi¢u qua xur Iy cao véi trén 90%, nude sau
loc d3 dat céac tiéu chuin vé chat luong nudce
sinh hoat. Tuy nhién v6i néng d6 mudi cao
(3.000-7.000 mg/L) thi d0 man dong nudc loc
van vuot qua quy chuin cho phép vi thé mubn
dat hiéu qua tot nhit, ngudn nude sé phai tiép
tuc dua vao hé théng NF bac 2.

3.2. Hiéu qua khir man ctia hé NF bac 2

Sau xtr Iy NF bac 1, nong d6 mubi dong
nuéce loc van 1a 300-1.000 mg/L, vuot qua quy
chuin cho phép, vi thé dong nudc loc sau NF
bac 1 duoc tiép tuc xur Iy bang NF bac 2. Hiéu
qua khtr man NF bac 2 duoc khao sat véi néng
d6 mudi 300-1.000 mg/L va ap suét lan luot
2-8 bar (hinh 6). Tai ap suét 4 bar luu luong
nuée loc thu dugce tir 465 L/h & nong d6 dong
cap 300 mg/L s& giam xubng 340 L/h & ndng
d6 1.000 mg/L. V&i ap suét 8 bar, luu luong
nude thu duge s& thay doi 900 L/h xudng 800
L/h 1an luot véi ndng do dong cép 1a 300 mg/L
va 1.000 mg/L. Su thay doi vé luu luong la
khong nhiéu khi thay d6i nong d6 mudi dong
cap ¢ hé NF bac 2 1a do ndong do mudi dong
cap twong ddi thip, khong lam anh huong
nhiéu dén su thay ddi dién tich bé mat mang
NF trong qua trinh loc.
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Hinh 6. Anh hwéng dd min va ap suit dén luu lwong nuwéc loc & hé NF béc 2

Tuy nhién két qua hinh 6 cho thdy anh
hudng rd rét ap suit toi luu lwong nude thu.
Luu luong nude thu & hé NF bac 2 ting tuyén
tinh theo ap suét, ap suat cang 16n luu luong
nude loc cang cao. O ndng d6 300 mg/L, tai ap
suét 3 bar luu luong nudce thu duge 312 L/h,
luu luong nudce tang 1én 900 L/h khi van hanh
ap suat 8 bar. Su thay d6i ciing duoc quan sat &
cac ndong d6 600 mg/L va 1000 mg/L. Hiéu
sudt loai mudi & hé NF bac 2 1én téi 97% & ap
suét 1a 8 bar tai 6 man dau vao 1a 300 mg/L

cho thdy viéc ndng d6 mudi thap thi hidu qua
xtr 1y t6t va lwong nude thu hdi cao. Theo cong
bd cua nha san xuat thi kha ning loai bé mubi
ctia mang NF co thé dat tir 85% trd 1én tuy vao
cac yéu to anh huong khac. Va & diy nong do
mudi 400 - 500 mg/L thi hiéu suat xir Iy 1a
93%, va & nong do tir 600 - 800 mg/L hidu suat
la 91%. Con khi do0 man con 1.000 mg/L thi
hiéu suét xir 1y cling rat tdt dat 90%, do man
dau ra giam con 105 mg/L thip hon 2 lan so
vo1 do man cho phép st dung trong sinh hoat
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theo QCVN 01-1:2018/BYT .
3.3. Két hop hé thong di¢n ning lwong mdt
troi va hé¢ NF thong minh trong xw ly nwoc
nhiém min

Hé théng dién mat troi dugc van hanh va
theo doi lién tuc trong 30 ngay tir 01/10/2020
dén ngay 29/10/2020. Céng suit dién tao ra
duogc theo ddi truc tuyén théng qua Gmg dung
Solar Edge. Két qua thu dugc ¢ hinh 7 cho
thay, trong 30 ngay van hanh hé thong di sinh
ra tong cong 766 kWh dién, tuy nhién san
lwong dién sinh ra co sy bién thién theo ngay.
Luong dién tao ra lon nhét vao céc ngay 03 va
26/10 tuong ung la 42 kWh va 32 kWh. Trong

Cong svat dién (kWh/ngay)
(]
L

khi d6 vao cac ngay 16 - 17/10, cong suat dién
tao ra 8,5 — 13 kWh. Két qua nay duoc 1y giai
bai mot s nguyén nhan do thoi diém khao sat
dang 13 thoi gian vao mua mua tai Bén Tre, véi
dic diém thoi tiét thay doi lién tuc gitta trang
thai ning va mua nhiéu. Vao ngdy troi ning,
nhiét d6 tai khu vuc lip dat dat trén 33°C nén
cong suit thu dién cao, tuy nhién vao ngiy co
miy va mua nén cong suit dién thu duoc
tuong dbi thap. Thong thuong thoi diém xay ra
xam nhap man thuong la mua khod voi birc xa
mat troi 16n, thoi gian chiéu sang dai nén cong
suét dién tao ra cling s€ cao hon so vdi thoi
diém khao sat.
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Théi gian vin hanh (ngay)

Hinh 7. Cong suét dién sinh ra béi hé ning lwong mit troi trong thoi gian 30 ngay

Heé théng NF hai bac dugc tu dong hoa
hoan toan v&i cac cam bién va bién tan két ndi
cac thiét bi va ngudn dién mat troi. Qua trinh
van hanh cho théy cong suét dién tao ra cta hé
théng dién mit troi cung cap du ngudn dién
cho hé thong NF hai bac hoat dong (cong suat
dién tiéu thy NF hai bac 2 — 3 kW/h). Ttr d6 c6
thé thiy, két hop st dung ngudn ning luong
mit troi trong tmg dung khtr min ngudn nude
nhiém min 1a mot giai phap dé thuc hién va
dem lai hiéu qua kinh té cao.

3.4. Hoat déng ciia h¢ NF véi nwdc nhiém
man trong thoi gian thuc nghiém kéo dai

Sau khi danh gid dugc anh hudng cua cac
yéu t6 chinh 1én hiéu qué hoat dong hé NF hai
bac, hé NF dugc van hanh véi nudc céip la
nude nhiém min trong thoi gian kéo dai 30
ngdy. Ngudn cung nudc hé thong duoc lay tir

nhanh séng Ham Lwong — Bén Tre duogc tién
xtt Iy bang phuwong phap keo tu, loc thod
(cat+than) va loc mang UF trudc khi duge dua
vao hé théng NF. Trong 30 ngdy van hanh,
nguén nudc dua vao hé théng NF ¢6 d0 man
1.600-2.000 mg/L. Theo phan tich vé d6 min
dong cip o trén va dé tan dung tdi da cong suit
hé thdng, hai bac NF s& dugc dong thoi sir
dung va van hanh véi ap suét ¢ dinh 8 bar.
Cac thong s6 van hanh ctua hé NF nhu la
ap suét, luu luong bom, thong luong loc, do
man cua nude loc dugc ghi va luu lai trén dam
may cho phép viéc theo doi va quan ly dir liéu
truc tuyén. Cac két qua luu lugng nudce loc, do
man dong nudc thu da ching to h¢ NF hai bac
& quy md pilot c6 thé hoat dong 6n dinh trong
thoi gian kéo dai 30 ngay (hinh 8). Luu lugng
nuée loc thu duoc & mdi bac loc dao dong
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quanh gid tri 610 - 625 L/h, twong ung voi
cong suit 15 m® néu van hanh lién tuc trong 24
h, thém nita do man dong nudc sau loc khong
qua 110 mg/L chiing té nudc sau loc cling dat
d6 tinh khiét rit cao. Qua phan tich chat lwong

mau nude sau loc tai Vién Stc khoe va Moéi
truong, cho thiy cac chi tiéu déu dap tmg quy
chuan Viét Nam vé chét luong nudc sinh hoat
QCVN 01-1:2018/BYT.
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Hinh 8. Van hanh h¢ thong NF hai bic trong thoi gian 30 ngay sir dung nwéc nhiém min
tir song Ham Lwong

Két qua thu duoc tir qua trinh khao sat thuc
nghiém h¢ NF hai bac trong thoi gian kéo dai
chting to tinh kha khi cua cong nghé NF cho
xtr 1y ngudn nudc nhim min tr d6 c6 thé
nhén rong tng dung mé hinh xt 1y cho nhiéu
khu vyc chiu anh huong xam nhdp man tai
Viét Nam.

4. KET LUAN

Hé thong NF hai bac thong minh sir dung
ngudn niang luong mat trdi & quy mo pilot
duoc thiét ké, lép dat va khao sat thyc nghiém
tai Ba Tri, Bén Tre. Két qua khao sat thu duogc
cho thay hé théng c6 kha ning xu Iy nudc
nhiém min & ndéng d6 mubi cao (1én téi 7.000
mg/L) thanh nudc sinh hoat dap ung theo quy
chuidn B6 Y t¢ QCVN 01-1:2018/BYT. Bén
canh d6 khi van hanh lién tuc trong 30 ngay su
dung ngué)n dién nang lugng mat troi, h¢ NF
hai bac hoat dong on dinh & cong suét loc 610-
625 L/h véi d§ man dong nude loc <110 mg/L.
Dic bi¢t, hé NF hai bac tich hgp cong nghé 4.0
cho phép thao tac, theo ddi va truy suét lich sir
hé théng tir xa, gitip nang cao hiéu qua vin
hanh cta hé théng.
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NANOFILTRATION SYSTEM FOR DESALINATION
OF BRACKISH WATER
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SUMMARY

Nanofiltration (NF) is a desalination technology that is being researched and applied to supply freshwater to
many regions over the world. NF was introduced far later than reverse osmosis (RO), but it has proven to be a
suitable technology for brackish water desalination applications. Compared to RO, the NF process exhibits
lower salt rejection, but can be operated at a much lower pressure, resulting in a considerable reduction in its
energy consumption. In this study, a smart, two-stages, solar driven NF system was installed and trialled to
examine the technical and economic viability of the NF technology for for fresh water production via
desalination of real brackish water sourced from the Ham Luong river in Ben Tre. The experimental results
demonstrated that the smart, two-stages, solar driven NF system was able to treat brackish water at high salinity
(i.e. up to 7,000 mg/L) to fresh water with quality meeting the Vietnamese domestic water standard. When
powered by a solar energy system for 30 days, the smart NF system achieved stable operation with fresh water
production of 610 - 625 L/h, and obtained fresh water with salinity <110 mg/L. Particularly, the smart NF
system (i.e. achieved by integrating the 4.0 technology with a conventional membrane filtration process) allows
for remote manipulation, monitoring, and operation history retrieval to improve the operating efficiency.
Keyword: Ben Tre, brackish desalination, NF, solar power.
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