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Tém tit: Trong nhitng nim qua, ngudn nude thuy cuc ciia mot sd dja phuog tai PBSCL da
bi nhi®m min 1én dén 4%. da anh huodng truc tiép dén sinh hoat cua nguoi dan, nhét 1a trong
nhing thang mua kho. Nghién ciru ndy da ché tao thir nghiém thiét bi xtr Iy nudc hiéu suat
cao c6 kha nang khtr man dat quy chuéan QCVN 01-1:2018/BYT & néng d6 man dau vao <
6%o va c6 thé udng truc tiép. Ti 18 san xuat nude sach 1a 53,7+80,6% d6i véi mau nudc may
o ap suat 1am viéc 8-9 bar. Nudc nhiém man 5%, ti 1& san suat nudc sach dat 18,7+29,1%.
Kha ning thu hdi nudce xa co thé dat dén 93,3% & ap suét 8 bar d6i voi mau nudc may.

Tir khéa: Thiét bi RO; Tham thiu nguogc; Nudc man; Nude lg; Nude sinh hoat.

1. Giéi thiéu

Nudc nhiém min (hay con duoc goi 1a nudce 1¢) 1a loai nude ¢6 dd min cao hon do min
cua nudc ngot, nhung khoéng cao bang nudc man. N6 c6 thé 1a két qua cua sy pha tron gitra
nude bién V01 nude ngot, chang han nhu tai cac khu vuc cura song hodc no6 c6 thé xut hién
trong cac tang ngam nudc lg hoa thach [1]. Mot sb hoat dong nhat dinh cta con nguoi cling
c6 thé tao ra nude nhiém min, cy thé 13 trong mot s6 du an ky thuat xay dung dé diéu ven
bién, thuy dién hay viéc lam ngap cac ving dat 1y ven bién dé tao ra cac ao hd nuéc lo dé
nudi tdém va ciing c6 thé do tac dong cua bién ddi khi hau.

Do dan dién cia nude 1a thude do ndng d6 cua cac ion cd kha nang mang dién [2]. PO
dan dién duoc sir dung dé wéc tinh TDS va do min ciia nude. Phan loai d6 dan, TDS va do
man cua nudc ngot, nudc lg, nudc bién va nude mudi duge trinh bay trong bang 1 [3-6].

Bang 1. Do dan, TDS va do man ctia nude ngot, nude lg, nudce bién va nudc mubi.

DPic tinh Hoéa ly

P§ min cia

nwréc Do din dién TDS P min
(uS/cm) (mg/L) (%o)
Nudc ngot 150-500 <1000 <05
Nude lg 1000-80.000 1000-5000 0,5-17
Nudce bién 55.000 30.000-40.000 35-40
Nude mudi > 55.000 >100.000 >50

Tong chat ran hoa tan (TDS) bao gdm cac chat vo co nhu khoang, mubi, kim loai cling
nhu cac hgp chat hitu co hoa tan ¢6 trong nuée [7].

Tap chi Khi twong Thuy van 2022, 744, 69-79; d0i:10.36335/VNJHM.2022(744).69-79  http://tapchikttv.vn


mailto:hquyen@hcmunre.edu.vn

Tap chi Khi tiwong Thaty van 2022, 744, 69-79; doi:10.36335/VNJHM.2022(744).69-79 70

Trong nhimng nim gan déy, dic biét 1a nim 2015 va 2016, tinh hinh thiét hai do xam
nhdp min gy ra ngdy cang trd nén nghiém trong & cac viing ven bién, nhét 1a & Pong bang
séng Ctru Long (PBSCL). Do vi tri dia Iy, PBSCL chiu anh huéng cta thiy triéu tir bién
DPéng va bién Tay. Trong mua can, khi luu luong nuée & thuong luu d6 vé giam, thiy triéu
anh huong manh 1én thuong luu va hé théng kénh rach noi déng, dan theo nudc min xam
nhap sdu ca trén séng va ndi dong. Theo théng ké nam 2015, ¢ trén 50% dién tich PBSCL
(39.330 km?) bi nhiém man, gém dia phén céac tinh: Long An, Tién Giang, Bén Tre, Tra Vinh,
Séc Trang, Bac Liéu, Ca Mau va Kién Giang [8].

Mua khé nim 2019-2020, han min bit dau xuat hién tir gitta thang 12/2019, sém hon
gan 1 thang so voi mua kho ctia nim 2015-2016 va sém hon 3 thang so voi trung binh cac
niam. Cuy thé, trén séng Vam C6 nudc co do man 4%o xam nhép sau vao dat lién khoang
100km; trén song Hau, song C6 Chién vao sau gan 70km; trén cac song Cura Tiéu, Cra Pai,
Cai Lén vao sau gan 60 km. Pham vi xdm nhap min trén cac song nay da vao sau hon cung
ky ndm 2016 khoang 3—11 km. Néu nhu dot han man nam 2015-2016 duge xem 1a dot man
ky luc, 100 nam méi 1ap lai thi dot han man nam 2019-2020 da pha vé moi ky luc duoc Xac
lap [8].

Hé théng xir Iy nude thily cuc cua cac dja phuwong thudng 1y ngudn nude tryc tiép tir
cac con song, sau d6 xtr Iy bang cac quy trinh xir 1y thong thuong (keo ty, dong tu, ling, loc
cat) nhung cac phuong phap nay duong nhu khéng hiéu qua trong viéc khir man nudc lg.
Trong vo sd cac phuong phap xir Iy hién co, cong nghé mang loc dd thu hut dwoc sy quan
tam dang ké nhu mét phuong phap xir Iy nude hi€u qua do kha nang loc tuyét voi cia ching
d6i v6i cac ion mudi, mang lai chat lugng nude cao hon [9].

Trong céc cong nghé nay, mang duoc sir dung 1am rao chin ngin cach giira cac pha khac
nhau, van chuyén c6 chon loc céc chit theo nhiing con duong khac nhau bao gdm quaé trinh
d6i Iuu, khuéch tan phan ti, dién tur truong, nong do, ap sut, nhiét do. Mang loc ¢6 thé tach
nude thanh 2 dong khac nhau gom dong thim (phan chét long di qua qua mang) va dong co
déc (dong chura cac phan tir mudi bi mac ket trong mang). B day mang c6 thé thay doi trong
pham vi 16n tir 100 pm dén vai mm. Dua trén kich thudce 18, 4p suat van hanh va pham vi ing
dung, cac loai mang thuong mai co san dugc phan loai 1a vi loc, siéu loc, loc nano va tham
thiu nguoc (RO) [10]. Trong d6 RO ¢6 the xtr Iy hau hét nuéc cip va hiéu qua loc cua no
phu thudc truc tiép vao d6 man cia ngudn nude. Trong truong hop nudc lg, hi¢u suat nuge
c6 thé dat t6i 70% nhd mang RO. Tai thoi diém nay, co nhiéu loai RO khac nhau va RO dang
cudn thuong duge su dung trong cac timg dung thyuc té nho cu hinh nho gon, cuong do ap
suat cao, 6 nhiém thap, giam ap suat trong kénh tham thiu va phén cyc nong do toi thiéu [1 1].
Thong thudng, mot hodc nhiéu 13i RO duoc lap rap trong cot diéu ap, sau d6 duoc két ndi
thdng qua ong thu trung tam.

Duya trén cac vin dé da néu ¢ trén, chung toi gi6i thiéu hé théng hiéu suét cao de khu
min nude lg  DBSCL, sir dung mang RO dang cudn. Sau qué trinh xt 1y, hiéu sudt nude
uéng dat duoc 1én to1 53,7 + 80,6% trong dai ap suét van hanh 8-9 bar. DAu ra dat tiéu chuin
QCVN 01-1:2018/BYT cua Viét Nam, hiéu suat thu hoi nudc dat 93,3% & ap suat van hanh
8 bar.

2. Phuwong phap nghién ciru va thue nghiém
2.1. Nguyén liéu va dung cu

- Nguf)n nuéc thuy cuc tai ho gia dinh; thiung nhwra 120 lit; mudi an dang hat (Thai Lan);
thép tam trang k&m 1,2 mm, thép vuong trang k&m 25x25 mm; day han va son phu trang tri.
- May han Mig, may khoan cam tay, may cit va dung cu co khi.

2.2. Chudn bi méu nuée c6 do man khac nhau

- MAu 1%o: Can 100 g mudi hat hoa tan trong 100 lit nuéc thuy cuc, sau d6 dung may do
do man dé do do man mau va tinh chinh thém muoi hoac nudc dua mau vé do man 1%o.
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- MAau 3%o, 5%o, 7%o va 9%o: thao tac trong ty mau 1%. va thay lwong mudi bang 300 g,
500 g, 700 g va 900 g, tuong tng.

2.3. Phurong phdp khdo sdt dé man va dp sudt dén hiéu sudt xir 1y

- Khao sat do man 1%o & cac ap suit 2, 4, 6, 8, 10 bar. Ghi lai cac gia tri 46 dan dién EC
(sau d6 qui d6i sang d6 min) cia dong nudc sach.

- Tuong tu, 3%o, 5%o0, 7%0 va 9%o: & cac ap suit 2, 4, 6, 8, 10 bar. Ghi lai cac gia tri do
dan dién EC cua dong nudc sac.

Xéc dinh muc do hiéu qua cia mang RO trong viée loai bo chat gdy 6 nhiém bang cach
st dung cong thirc sau:

- Phéan trim ham lugng mudi trong nudc xa, Cx (%):

EC ctia nwéc cip - EC clia nwéc sach

Cx (%) = o ()]
clia nwdc cip
Mirc d6 loai bo mudi cang cao, hé théng hoat dong céng tdt. Khi mtrc d6 loai bé mudi
thép thi cac mang loc can duoc lam sach hoic thay thé.
Phan trim ham lugng mudi thim thau qua mang loc Cs (%):

Cs (%) =(1-Cy) )

Pay chinh 13 luong mubi di qua mang tham thidu RO dugc biéu thi bang phan trim. Ti

1¢ phan tram nay ti 1& nghich voi phan trim mudi & dong xa. Luong mudi tham thiu cang

thap, hé thong cang hoat dong tot. Khi luong mudi di qua cao thi c6 thé mang loc can dugc
lam sach hoac thay thé.

2.4. Phwong phdp khao sat dé6 man va dp sudt dén ty 1é san xudt nuwée sach

Twr qua trinh khdo sat & muc 2.3, vira tién hanh ghi lai cac gié tri EC, vura ghi cac gid tri
lru lwong dong nude sach va nude xa bang luu luong ké (flow meter).

Ty 1€ san xuét nudce sach (hi¢u suit nude sach) 1a luu lugng nude sach sau khi tham thau
qua mang RO so véi luu lugng nude dau vao. Luong nude sach cang cao nghia 13 hé thong
dang x4 ra it nudc x4 hon. Ti 1€ san xuét nudce sach duge biéu thi bflng ph?m tram.

Luu lwgng dong nuwéc sach (L
NS(%) - Luu lu'o'ngg d(‘)ngg nuwéc cip ((L//;)) 100 (3)

Heé s6 ¢o dic: La hé s6 ndng do chét tan trong dong xa thai c6 lién quan dén sy phuc hoi
cua h¢ thong RO va la mét phuong trinh quan trong dé thiét ké hé théng RO. Néu cang san
xudt ra nhiéu nudc sach (% san xut nude sach cang cao) thi thu dugc cang nhiéu mudi dam
ddc va chat gay 6 nhiém trong dong nudc xa. Piéu nay c6 thé dan dén kha ning dong cin
trén bé mat mang RO khi hé s6 ¢6 didc qua cao so véi thiét ké hé thong va thanh phan nude
cap.

Heé s6 nong do chat tan (c6 didc) trong dong xa fX:

1

fx = I-Ns) (4)

2.5. Phuong phap RO theo giai doan, bdc

Phuong phap cong nghé RO mot giai doan, hai giai doan, mot béc va hai bac [12-17]
duoc mo ta theo cac so do hinh 1, hinh 2, hinh 3 va hinh 4.

Mang RO

Nuwéc cz"ip — E » Nwdcsach

v

Nuwde xa

Hinh 1. Hé théng RO mot giai doan.
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Mang RO r—> Nuoc sach

- B
Mang RO ’ :

Nudc xa

Hinh 2. Hé thong RO hai giai doan.

Mang RO

Nuéc cap —> » Nuwdcsach

v

Nuwéc xa

Hinh 3. Hé théng RO mét béc.

\lng T ,\ling rRo ———» Nudc sach
Tuan hoan nudc xa
Nudc xa

Hinh 4. Hé thng RO hai béc.

Trong hé thdng RO mdt giai doan (Hinh 1), nuéc cip vao dau cot RO va thoat ra khoi
RO duéi dang nudc sach va nude xa bo; hé thong hai giai doan (Hinh 2), nude xa tir giai
doan dau tién (RO thi nhat) trg thanh nudc cdp cho giai doan thir hai (RO thir hai). Nude
sach thu dugc tur giai doan dau tién duoc két hop v&i nudce sach tir giai doan thir hai. RO mot
bac (Hinh 3) tuong tu nhu hé théng RO mét giai doan; RO hai bac (Hinh 4), nude sach tir
bac dau tién (RO tha nhat) tré thanh nudce cip dén bac thir hai (RO thir hai) dé tao ra chét
lwong nudce sach cao hon. Didu nay ¢ thé hiéu rang, khi mong muén chét lugng nude sach
t6t hon ta dung so dd cong nghé bd tri cac cot loc RO theo thuﬁt ngir “bac”, con khi mong
muon tang kha ndng tai st dung nudc xa ta dung thuat nglr “giai doan”. Trudng hop mong
mudn ca hai, chiing ta str dung két hop vira bac vira giai doan.

3. Két qua va thio luin

3.1. Xdy dung so do céng nghé xir Iy nwéc cap nhiém mdn

Tir s6 liéu tong quan, ngudn nude cap cla cic nha may nude sau xir Iy cép cho sinh hoat
trong nhitng nim gan dy c6 d6 man dao dong khoang 4%, kéo dai trong mua kho va dic
thu sinh ké nguoi dan, nhom nghién ctru lya chon cong nghé mot giai doan (mot bac) cod tuan
hoan nudc xa (Hinh 5).

Thuyét minh so do cong nghé:

Nguén nudc nhiém min tai bon chira & ho gia dinh s& dugc dau ndi qua ngd vao cua
thiét bj. Ngudn nudc dugc xir 1y so b tai bd loc bao vé 3 cap, loai 20inch, bao gom cot loc
1: PP 5 micron, cot loc 2: PP 1 micron nham loai bo rong réu, cin lo limg va ri sét, sau do
qua cot 3 1a than hoat tinh nham loai bo clo du. Sau khi ra khoi bg loc bao v¢, ngudn nudc
duogc bom ap luc chuyen dén c6t RO & ap suét 1am viéc duogc tuy chinh theo d§ man cua
ngudn nude.
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CHU THICH:

1. Bd loc bao vé 3 cdp
2. Bo'm ap lwc

3. Cot loc RO

4. Sensor EC

5. Bang digu khién

- V1: van &p thap

- W2: van rira loc
-V3:van xa

- Vé: van tuin hoan

M

Nwére cap

Control Panel

y . Nudc
V3 \';2 g sach

V4

o Nudrc
M tulin hoan xa

Hinh 5. So do cong nghé thiét bi xir Iy nuwdc nhidm man.

Bom s& tao ra dong nudc ap luc cao dé thing tro luc qua 161 loc va qua mang tham thau
RO. Dong nuéc sau khi di qua mang RO 14 nudc tinh khiét/nudce sach duoc kiém soat bang
lru luong ké va cam bién EC, dong con lai ¢ trén bé mit mang (khong tham thau) s& duoc
dua ra theo dudng nudce xa.

Nude sach s& dugce chira trong binh tich ap dé dua dén khau su dung. Phan nudc xa s&
duogc thai truc tiép ra ngoai, mot phan héi luu vé& bom ap luc dé tlep tuc xu ly.

Thiét bj duoc thlet ké tu dong hoat dong, trong truong hop ngudn nude dau vao yéu hoic
khong co, van ap suat thip V1 s& ngit tin hiéu diéu khién, toan bo thiét bi s& dung hoat dong
Twong tu, khi ap sudt 1am viéc qua cao (trd luc tang do 15i loc RO déong can ban), van ap cao
cua bom s& ty dong dung bom.

Dé ting hidu qua xir Iy va van hanh on dinh, thiét bi ciing duoc thiét ké co ché do suc
rira 16i RO tu dong sau mot thoi gian hoat dong hodc khi may bat dau hoat dong.

3.2 Két qud tinh toan mot 56 thiét bi chinh

3.2.1. Tinh toan bé mat thAm thau RO

- X4c dinh tach cht tan va lugng nude tham thau:

Gia thiét: chon nong d6 mol natri clorua dau vao 1a 0,1 mol/kg (~6%o) va ap suat hoat
dong 1a 4,134 x 10° Pa (twong mg 41,34 atm, 1 gi4 tri trén dong ho do). P9 day ciia mang
loclal=10"m.

Vi tham thau ngugc clia natri clorua trong nuée & 25°C [18]:

CgmDpm = 2,7 X 1078 kg/ms
DamKa = 4,2 x 107 m?/s

St dung cac gia tri sd:

RT =2,479 x 103 J/mol & 25°C
cer = 10% kg/m® va ve = 18,02 x 10 ® m*/mol

Ap suét thim thau ciia ngudn nude cip qua mang c6 thé dugce ude tinh bang:

IT=R(T +273)), M; (5)
hodc IT= 7720 (T + 273) Y. M; (6)

Trong d6 T 1a nhiét d6 (°C); =M la téng s6 mol hodc s6 mol clia cac ion va cac hop chat
khong ion (mol/kg hoac mol/L).

Ap suat tham thau c6 thé xac dinh nhu sau:

I1=7720 x (25 + 273) x 0,2 = 0,460 x 10° Pa

Vi IT = 0 dbi véi nudce tinh khiét, trudce tién, ching ta c6 thé gia sir nude tinh khiét ¢ vé
phia mit thAm thdu nudc sach (permeate side), khi do: AIT = (0 — 0,460x10°) = —0,460x10°
Pa.
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Kha ning loai bo chit tan, R (hiéu sudt) [19]:
R = [1 __ DamKaRTcpp
cBmDpmvp(Ap—Al)
_ (4.2x10714)(2.479%x103)(103) T
B [ (2.7%1078)(18.02x10~6)[(~4.134x106)—(~ 0460><106)]] =0,945
Khi d6, nong d6 mol natri clorua trong dong nude sau thim thau (nudc sach) sé 1a:
0,1 x (1 —0,945) = 0,0055 mol/kg
Tur phuong trinh (5), ap suét thim théu ¢ dong nudce sach sé la:
I = 7720%(25 + 273)x2x0,0055= 0,0253x10° Pa

Khi d6, chénh 1éch ap suat thim thiu (AIT) giita dong cip vao va dong nude sach s& 1a:
AIT = (0,0253 — 0,460) x 10°% = —0,4347 x 10° Pa
R= [ _ (4.2x1071%)(2.479%x103)(103)

(2.7x1078)(18.02x1076)[(—4.134x10%)—(—0.4347x10°)]
Vay R = 0,945 1a dap ung.
Thong luong nude cip qua mang Js (kg/m?s) duoc tinh tir phwong trinh sau [19]:

Jp = — BmENTE (Ap — ATT) ®)

(7)

-1

] = 0,945

_ (2.7x107®)(18.02x107°)[(~4.314x10°)—0.4347x10°) (2.479 x 103)(1077) = 76,14 x 10

kg/m?s = 27,4 lit/mh

— Xac dinh dién tich bé mat thim thau:

Trén thi truong hién nay, c6 nhiéu loai 18i loc khac nhau, dé phu hop voi dic tinh, quy
mo ho gia dinh va nhu cAu sir dung nudc, nhom nghién ctru lya chon 16i loc cua hang Vontron,
ma hi¢u ULP21-4021 véi cac thong s6 sau: dudng kinh 18i RO: 99,7 mm; chiéu dai loc: 480
mm; chiéu dai toan bd: 533,4 mm (Hinh 6); nhiét d6 ngudn nudc cip tdi da: 45°C va pH:
3+10; 4p suat lam viéc tdi da 600 psi (4,14 Mpa); va dién tich bé mat tham thau: 3,3 m?.

Luong nudc tham thiu qua mang 15i loc tmg vai ap suat 1am viéce tdi da (4,134 Mpa), do
mubi 6%o 1a: 3,3 m?x27,4 lit/m?h = 90,42 lit/h.

- ‘l
-I—DQ I-DI

}
U :l VONTRON-4021 % g | =R

A, mm(inch) | B, mm(inch) | C, mm{inch) | D, mm(inch)

5334(21) | 997(39) | 19.1(075) | 26,7(1,05)

Hinh 6. Thong s6 k¥ thuat 16i loc ULP21-4021.

3.2.2. Tinh toan bom

Cong thirc tinh cong suat bom dya trén luu lugng va ¢t ap [20]:
=[Qx H x p]/[102 x 1] 9)
Trong d6 P 14 cong suét b0’m (kW); Q 1a luu Iugng nude (m3/s); H 1a cot 4p cua bom
(m); p la khéi lugng riéng ciia nudce (kg/m®); i 12 hidu suat bom, thu’ong 12 0,8.
Chon luu lugng trung binh qua bom Q = 3,5 lit/phdt = 5,8x107° m¥/s, & cot ap H = 100
m (ap suat lam viéc ctia bom khi loc: 10 bar).
Cong suit bom:
0.000058 x 100 x 1000
102x08 = 0,0715 kw
Chon hé s6 du tai (an toan) cho bom, thudng Pat = P(kw)/0,43 = 0,167 kw
Cong suét dong co: Pac(kw)= Par(kw)m = 0,167/0,9= 0,185 kw
Véin: Hiéu suét motor tir 0,9+0,95, chon = 0,9.
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3.2.3 Chon 16i loc bao vé

B0 loc tho 3 cép, 20 inch dé xu 1y so bo nudc may dau nguén nham tach cac can lo ling,
ri sét, chét hitu co va clo du dé bao vé mang loc RO hoat dong 6n dinh va hiéu qua.

Kich thuéc coe loc: 133x150x560 mm, chat liéu nhua ABS; kich thudie 18i loc: ¢70x455
mm, 161 loc 1,2&3: Polypropylene (PP) 5 micron + 1 micron + than hoat tinh; luu lugng loc:
400 L/h; 4p suat nude toi da: 10 bar.

3.2.4 Gia cong, ché tao thiét bi

Dua trén so do cong nghé dé xuat (Hinh 5), nhom nghién ctru tién hanh gia cong, lap dat
thlet bi theo ban v& phat thao (Hinh 7a) va san phadm ché tao dugc mé phong 3D trén phan
mém Autocad chuyén dung (Hinh 7b).

1 2 3

. "oﬂ (©))

| -

R le 4p swit
Ngudn

Cét boc RO nano
Bén trung gan
Borm frdre thi
Babrh xe

Bing dibu khidn
B loc bio vé

nfw e o]|~|e|o

Khung co khi

==

TT) Wy P Tam o nldt

Hinh 7. (a) Ban v& b tri thiét bi; (b) Ban v& 3D thiét bj xtr 1y.

Mot s6 hinh anh gia nhoém nghién ciru gia cong, lap dat thiét bi ché tao thir nghiém (Hinh 8).

Hinh 8. Gia cong va lap dit thiét bi, (a) gia cong khung bao che; (b) lap dit; va (c) thiét bi ché tao.
3.3. Hiéu sudt xir by, ty lé san xudt nude sach va thu hoi nude xda

3.3.1 Anh hudng ctia d6 man va ap suit dén hiéu suét xtr Iy

Trong nghlen ctru ndy, do man ban dau duogc chuin bi véi cac nong do l%o, 3%0, 5%,
7%o0, 9%o0 va mau nudc may tai gia dinh v6i d6 man 1a 0,032 %o (TDS: 54 ppm). Ap suit 1am
viée tur 2 bar dén 10 bar. Két qua khao sat anh huong ctia d6 man va ap suét cho thiy, hiéu
Suat xir Iy (khir man) cua thiét bi ty 1€ thuan véi viée tang ché do ap suat P lam viéc va ty 1€
nghich v6i d6 man dau vao (Hinh 9).
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Hinh 9. Hi¢u suat xir Iy theo d6 min va ap suat.

O cac gia tri d6 médn 0.33%o (nudc may), 1%o, 3%o va 5%o hi¢u suat xu ly dat tir 75+98,7%
tai cac ap suat lam viéc khac nhau. Khi d§ man tir 7% trg 1€n, ap suat 1am viéc yéu cau tdi
thiéu 1a 5 bar, dudi 4p suat nay qua trinh thim thau nguoc chua dlen ra. Bén canh do, tai do
man 7%o va 9%o, két qua xtr 1y (TDS >1000 mg/l) chwa dat yéu cau qui dinh theo QCVN 01—
1:2018/BYT vé chat luong nudc sach st dung cho muc dich sinh hoat.

Hién nay, phan 16n cac may loc nuéc RO gia dinh trén thi trudng chi loc dugc nude thuy
cuc (nudc may), nude giéng khoan cé chi s6 TDS dudi 1000 ppm (d6 man ~0,43%o). Thiét
bi do nhom nghién ctru ché tao thir nghiém co6 kha ning hoat dong 6n dinh véi TDS 1én dén
7750 ppm, twong ung dd man 5%o.

3.3.2. Anh huong ciia d6 man va ap suat dén ty I¢ san xuat nudc sach

Biéu d6 hinh 10a-10b cho théy, san lugng va ty 1¢ san xuét nudce sach ti 18 thuan véi ap
suat 1am viéc va ti 1 nghich v6i d6 man.

San luong va ti 1€ san xuét nude sach dat cao & cac ap tu 8+10 bar, cu thé mau nudc may
dat 2,0+2,6 lit/phut, ti 1& 53,7+100%; mau 1%o dat 1,65+1,85 lit/phit, 55,9+67,2%; mau 3%o
dat 1,1+1,25 lit/phut, 35,4+51,0%; mau 5%o dat 0,53+0,7 lit/phut, 18,7+29,1%; mau 7%o dat
0,25+0,42 lit/phut, 7,8+14%; va mau 9% dat 0,1+0,22 lit/phut, 3,5+8,7%.
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Hinh 10. (a) San lugng nude sach theo dd man va ap suét; (b) Ty 16 san xuat nudc sach theo dd min
va &p suét.

Dbi v6i cac may RO gia dinh, ti 16 san xuat nude sach tir nude cap co chi s6 TDS < 1000
ppm ciing khac nhau theo céc cong bd, cu thé tir 25+37% [21]; 19,4% dén 64% [22]. Ngudn
nudc nhiém man, ti 1é nude sach so vdi nudce xa bo 1a 1:3,5 [23], nghia la dé tao ra 1 lit nudc
sach phai loai bo khoang 3,5 lit nudc xa, twong tmg 22,2%. Vi hé RO cong nghiép, ngudn
nude cip tir hd chua, ti 16 nay 13 49% [24]. T d6 cho thay thiét bi ctia nhoém nghién ciru 6
hiéu sudt san xuit nudc sach cao.
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3.3.3. Ty 18 thu hdi nudc xa theo ap suat

Trén so dd cong ngh¢ (Hinh 5), thiét bi duoc thiét ké thém dudng tuin hoan nudc xa sau
loc RO vé bom &p suat dé thu hoi mot phan nudc xa. Trong gidi han cua bai bao nay, nghién
ctru chi tap trung khao sat kha nang thu h01 nuée xa déi véi ngudn nude nude thiy cuc. Ti 18
thu hoi nude xa theo ap suit 1a khong tuyén tinh (Hinh 11).
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Hinh 11. Ti 18 thu hdi nudc x4 theo 4p suit véi mau nudc may.

Ttr d thi hinh 11 cho thay, hiéu qua thu hdi nudc xa tét nhat & ap suat > 8 bar, cu thé tai
P = 8 bar dat 93,3%, tai P = 9 bar dat 100%, ltc dé khong c6 nudc x4 bo. Béng phuong phap
ndi suy, mdi quan hé gitra 4p suat 1am viéc va ty 1¢ thu hdi nude xa duge mo ta théng qua
tuong quan:

y =-0,072x° + 1,5666x* — 11,474x3 + 33,261x> — 28,563x

V6i hé s6 tuong quan R? = 10,9639 co d¢ tin cdy cao.

Dé dat duoc yéu cau chat lwgng nudce sach s dung cho muc dich sinh hoat, nhu cau tiéu
thy nu6e cua hd gia dinh va tinh 6n dinh trong vén hanh cua thiét bi, thong sb d6 man cta
ngudn nudc va ap suat lam viéc cua thiét bi duoc dé xuét tuong tmg la < 5%o va P =8 bar.

Cong suat san xuat nudc sach cia thiét bi doi véi ngudn nudce thuy cuc khong nhlem
min 1a 2 lit/phat, twong tmg 120 lit/giod ¢6 thé sir dung udng truc tiép. Trudng hop ngudn
nude bi nhiém man voi d6 man 5%o, san lugng co thé dat 30 lit/ gi0, tuong tng 720 lit/ngay.

4. Két luan

Mubi khong chi lam tang thém hwong vi cua nude ubng ma con cung cap cac loi ich suc
khoe bao gom ti€u hoa khoe manh va duy tri huyét ap. Tuy nhién, lvgng mudi cao trong nudc
1am han ché d&én muc dich sinh hoat ctia ngudi dan va anh huéng trong tuoi tiéu nong nghiép.

Giai phap xur ly d6 man tur nguon nude thuy cuc bang thiét bi RO hiéu suét cao s& gop
phan giai quyét nhu cau, chii dong ngudn nude sach sinh hoat hang ngay va giam chi phi mua
nudc cua nguoi dan, dac biét vao cac thang han xam nhap man cao.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: H.Q., H.A.H.; Xur 1y s6 liéu: HAH.,
b.M.D.; viét ban thao bai bao: H.Q., H.A.H.; chinh stra bai bao: HO.A.H. Nghién c&u,duqc
thuc hién bdi 03 tac gia va sy dong gop cho qua trinh nghién ctru dé hinh thanh céc két qua
nghién clru trong cong bd nay 1a nhu nhau.

Loi cam on: Nhom nghién ctru xin bay t6 1ong biét on sau sic t6i Truong Pai hoc Tai nguyén
va Moi truong thanh phd HCM da ho trg tac gid hoan thanh nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Trial Design of High-Performance Brackish Desalination System
for Households in the Vietnamese Mekong Delta
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Abstracts: Over the years, water sources of some localities in the Mekong Delta have been
contaminated with salt up to 4%, directly affecting people's daily life, especially in the
summer season months. In the content of this article, study team created a test of a high—
performance water treatment device capable of meeting QCVN 01-1:2018/BYT standards
at the salt concentration of inlet < 6%o and drinking directly. Clean water rates are
53.7+80.6% for supply water at working pressure 8-9 bar. For 5%o brackish water, clean
water rates are 18.7+29.1%. Reject water recovery can reach 93.3% at pressure bar 8 for
supply water.

Keywords: RO equipment; Reverse Osmosis; Salinity; Brackish; Supply water.



