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TOM TAT

Nhu cdu cap nudc sinh hoat & nhitng ving ven bién va hai ddo ngay cang duoc quan tam trong tinh hinh
nguén nuéc cap khan hiém. Cong nghé loc nuéc bing phuong phap loc thdm thau nguoc (RO) dang dugc
ap dung phé bién trong xtt ly nudc bién thanh nudc ngot. Viec lua chon loai cot loc va ap sudt phu hop voi
tinh chat ctia nuéc bién dau vao 1a van dé can quan tdm khi 4p dung cong nghé nay. Nghién cttu duoc thuc
hién tai phong thi nghiém ctia Truong Pai hoc Can Tho tir thang 6/2021 dén thang 12/2021. Nghién ctu st
dung phan mém WAVE dé mé phéng luu luong dua theo thong s6 chat luong nudc dau vao va ty 1é thu héi
nudéc khac nhau, tir @6 lua chon cac thong s6 cho loai cot loc RO phu hop trong hé thong xt Iy nuoc bién.
Cac chi tiéu co ban dau vao ctia hé théng xit Iy déu ndm trong giéi han cho phép ciia QCVN 10 — MT:
2015/BTNMT. Hé thong RO véi 2 Stages (cot duoc lap dang loc lai dong dam dac) ty 1é thu héi nudc 1a 12%,
voi thong s6 dau vao: pH =6,5, do duc =0,8 NTU; TSS= 2,7 mg/L; SDI =3,3; TDS =31.300 mg/L. Két qua mé
phong dau ra pH = 6,3; d6 duc =0,12 NTU, Chloride =70,0 mg/L va TDS trung binh 1a 156 mg/L, dat

QCVN 01-1: 2018/BYT ctia Bo Y té va thong s6 thiét ké cot RO 1a Q=100 L/gi¢ va ap suét P= 41,7 bar.
Titkhoéa: Cot loc RO, thaim thau nguoc, xit Iy miroce bién, WAVE Dupont.

1. BAT VAN BE

Viéc cung cap nudc sinh hoat cho nguoi dan &
nhimmg vung ven bién va hai dado dang gip nhiéu kho
khan. Mot s6 nguyén nhan cu thé nhw: tinh trang
kho han kéo dai dan dén nudc bién xam nhap, nguon
nuéc mat bi nhiém man do nudc bién dang [1].
Ngoai ra, mot s6 tac dong ctia con nguoi nhu xay dap
thiay dién luu trit nuéc & thuwong ngudn song
MeKong da dan dén tinh trang xAm nhap man, gy
ra viéc khan hiém nuéc ngot [2].

Cung cip nudc & ving han man, ving ven bién
va hai ddo dang 1a nhu cau cap thiét [3]. Tinh trang
xam nhap man dién ra sém, phtc tap va xuat hién voi
tan suat nhiéu hon so voi truoc day [4]. Theo Trung
tam Du bao Khi tuwong Thiy van Quéc gia, tir dau
thang 2 nam 2020, muc nuéc trén dong chinh song
MeKong bién d6i cham. Muc nudc tai cac tram
thuong nguon & murc xap xi va thap hon trung binh
nhiéu nam va cting ky nam 2006 tir 0,10 - 0,70 m [5].
Trong mua kho, tinh trang xadm nhap min & dong
bang song Ctru Long & muic do sau hon va gay git
hon so voi trung binh nhiéu nam [6]. Theo du bao
ctia T6 chic Quoc té vé Bién doi khi hau thi Viét
Nam la moét trong 5 nudc bi thiét hai nhiéu nhat [3].
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Do d6 nghién cttu bao vé ngudn nudc, giam bot st
dung nuoc trong sinh hoat va san xuat, tai st dung
cac loai nguon nuoc, loc nudéc bién bang cac cong
nghé cao nhu loc nano, loc mang, cai tién cong nghé
xtt Iy nwdc tu nhién,... dang dugc quan tam [7].

Viéc cung cap nuoc sach & viung ven bién dang
gdp nhiéu kho khan, phan lon nuéc ngot bi nhiém
phén va nhiém man, néu muoén st dung thi nguoi
dan phai mua voi gia cao. V6i mong muon thiét ké he
thong khir man bang cong nghé loc voi thong so
thiét ké va van hanh phu hop. Nghién ctu st dung
phan mém WAVE dé xac dinh cac thong s6 nham
thiét ké hé thong loc thdm thau nguoc (RO) phu hop
dé xir Iy nudc man thanh nude ngot co gia thanh hop
ly, dat quy chudn, gép phan dap tng nhu cau nuodc
toi thiéu va nang cao chat luong cudc séng ctia nguoi
dan tai dia phuong. D€ dat duoc muc tiéu nay,
nghién ctru thuc hién cac ndi dung sau: i) Danh gia
chat luwong nudc bién ven bo duoc st dung cho muc
dich xit Iy nu6e cdp cho an udng; ii) Ung dung phan
mém WAVE dé thiét ké va danh gia hé thong loc RO
xt Iy nudc bién thanh nudc ngot cong suat thiét ké
100 L/gio.

2. PHUONG PHAP VA PHUONG TIEN NGHIEN CUU

2.1. Dia diém va thoi gian nghién ciru
Nghién cttu duoc thuc hién tai phong thi nghiém
cua Bo mon Ky thuat Méi truong, Khoa Moi truong
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va Tai nguyén thién nhién, Truong Pai hoc Can Tho.
Cac chi tieu chat luong nuéc duoc phan tich tai
Trung tam Ky thuat Tiéu chudn Do luong chat luong
Can Tho. Thoi gian thuc hién nghién cttu tir thang 6
nam 2021 dén thang 12 nam 2021.

2.2. Phuong phap nghién ctru

2.2.1. Danh gi4 chat lrong niurée bién ven bor

Phuong phap ldy mau: mau nuoc bién duoc thu
truc tiép tai khu vuc cang ven bién Phu Quéc, tinh
Kién Giang thudc viung dong bang song Ctu Long
(PBSCL). Mau duoc thu vao chai nhua 1 L va dwoc
béo quan trong thung lanh. Cac chi tiéu pH, do duc
va TSS duoc phan tich tai phong thi nghiém -
Truong Pai hoc Can Tho. Cac chi tiéu tdng ran hoa
tan (TDS), do ctng, sat (Fe), chloride (Cl), nitrat
(NOy) duoc phan tich tai Trung tam Ky thuat Tiéu
chuén Do luong chat lugng Can Tho.

Phuong phéap phan tich mau va danh gia chat
luong nuoc: cac chi tiéu chat luong nudc ctia nghién
cttu duoc phan tich theo cac phuong phap duoc trinh
bay trong bang 1 va dugc danh gia so véi QCVN 10-
MT: 2015/BTNMT.

Bang 1. Cac chi tiéu va phurong phap phan tich miu

STT Chi tieu Pon vi Phuong phap
1 |pH - |Po tryc ti€p
2 |Do duc NTU |Do truc tiép
3 |TSS mg/L |TCVN 6625: 2000
4 |TDS mg/L |HD 5.6-QT-56
Do cung, tinh )
5 theo CaCO, mg/L |[SMEWW 2340 C: 2017
6 |Sat (Fe) mg/L |US EPA Method 200.7
7 |Chloride (Cl) |mg/L SME 4500-CT B:
2017
8 |Nitrat (NO;) |mg/L Sévllg VW 4500N0,E:

2.2.2. Dé xuat cong nghé xir Iy va umg dung phan
mém WAVE dé€ thiét ké hé thong loc niroc bién

So @6 cong nghé ctia hé thong xt ly: dé c6 thé
xtr Iy nudc bién thanh nuéc ngot sit dung cho muc
dich an uong, nudc bién can phai qua cac cong doan
xtt ly khac nhau. Quy trinh xtr Iy nuéc bién thanh
nudc ngot duoc dé xuat theo so dd hinh 1.

Nudc bién > Bén chira

Birm)

Cum loc so bd
(cat-soi, than, hat

Cot loc tinh

Cot loc RO
f——— =
! :
: Y
i Bon chira nuGe
i thanh pham
y Cha thich
Bdn ——»  Duongnudce bicn
chn V | aeea- » Dudngnude ngot
_._.» Duongnudc thai

Hinh 1. So d6 cong ngheé xi Iy nuéc bién thanh nudc ngot
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Nudc bién duoc dua vao bon chira nudc dau vao,
sau do6 duoc bom qua cum loc tho gdm cac cot loc
nhu: cat-soi, than hoat tinh, hat Birm va co6t loc tinh
dé loai bd cac tap chat, can lo limg trong nudc. Cot
loc tinh c6 chttc nang loai bd cac cin ran cé kich
thudc 16n hon 1 pm. Cot loc tinh cé ciu tao chinh
gom 16i loc voi 16 rong 1 pm va vo cot loc dé chia 16i
loc. Loi loc c6 cau tao tir soi Polypropylene voi nhiét
do hoat dong tir 4 — 79°C, vo cot loc duoc cau tao tir
nhua Acrylonitrin Butadien Styren (ABS) c6 chiéu
dai 500 mm, ap suat hoat dong toi da cia cot loc tinh
la 8,6 bar. Sau do, nudc tir cum loc thé duwgc bom
tang ap qua luu luong ké @é diéu chinh luu luong va
ap ké nham diéu chinh 4p sudt truéc khi vao cot loc

@
=
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RO. Mot phan nudc tir cot loc RO bi co dac va duoc
dua vao bon chira nwdc mudi. Phan nudc thanh pham
& dau ra cot loc RO dam bao chat luong nuéc sinh
hoat theo Quy chuén ky thuat Quoc gia vé chat luong
nudc sach st dung cho muc dich sinh hoat QCVN
01-1: 2018/BYT cta Bo Y té.

M6 hinh WAVE: WAVE (Water Application
Value Engine) 1a cong cu dé tich hop thiét ké he
thong loc nudc tinh khiét voi nhiéu cong nghe, bao
gom: siéu loc (UF), thdm thau nguoc (RO), trao ddi
ion (IX). Cung chung mot giao dién (Hinh 2), si
dung phan mém WAVE gitp don gian hoa quy trinh
thiét ké va giam thoi gian quan ly hé thong xit ly
nuoc.

Home | Feed Water | Reverse Osmosis | Summary Report

Reverse Osmasis Report

[Fux Loss by Compaction High Temperature
i considered- Maximum Temperature =45°C]
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Hinh 2. Giao dién cia mo hinh WAVE (a) va két qua dau ra ctia mo hinh (b)

bau vao ctia mo hinh gém c6 cac thong s6: luu
luong dong nudc can cung cap (m?/gio), do duc
(NTU), chat ran lo limg (TSS), nhiét do cta nuéc,
ham luong chat ran hoa tan (TDS), pH nuéc dau vao.
Tat ca cac thong s6 nay duoc xac dinh tai phong thi
nghiém ctia Truong Pai hoc Can Tho va Trung tam
Ky thuat Tiéu chuidn Do luong chat luong Can Tho.
Dau ra ctia mo6 hinh gom c6 cac thong so: ap suat hé
thong loc RO (bar), s luong cot RO, luu luwong nudc
dong thanh phdm (m®/gio), luu luong dong thai bo
(m®/gio), ti lé thu hoi nudc (%), pH nudc dau ra, ham
luong chat ran hoa tan (TDS).

Trong nghién cttu nay, 3 treong hop sau duoc
danh gia: (i) Nuoc bién dau vao khong qua cum loc
tho trudc khi vao hée thong loc RO; (i) Nudc bién dau
vao da qua cum loc tho truoc khi vao hé thong loc
RO; (ii) He thong loc RO duoc thiét ké dang 2 stages.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh chat nuéc bién ven bo

Cac thong s6 chat luong ctia nguon nudc dau
vao can quan tam khi tinh toan thiét ké hé thong

102

gom: pH, do duc, TSS, TDS, do ctng, sat, chloride,
nitrat.
Bang 2. Chat luong ctia nudc dau vao hé thong

QCVN 10-MT:
STT| Chitiéu | Ponvi | Kétqua | 2015/BTNMT
(8]
1 [pH - 6,5 6,5-8,5
2 |Do duc NTU 0,8 -
3 |TDS mg/L | 31.300 -
4 |TSS mg/L 2,7 -
b6 cung
5 |(tinh theo| mg/L | 7.200 -
CaCO,)
6 |Sat (Fe) mg/L | KPH 0,5
7 (Cchll)o rde | e/ | 17.585 .
8 |Nitrat mg/L 0,11 -

Ghi chu: - : Khong quy dinh; KPH: khong phat
hién.
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Két qua & bang 2 cho thdy, cac chi tiéu chat
luong nudéc déu nam trong gidi han cho phép cta
QCVN 10 - MT: 2015/BTNM. So véi chat luong nudc
bién tai cac khu vuc ddo va quan dao & Viet Nam chi
tiéu pH thap hon tir 1,14 dén 1,28 1an, chi tieu do duc
thap hon tir 1,23 dén 7,36 lan, chi tiéu nitrat cao hon
4,89 lan va thap hon 1,08 lan, nhung déu nam trong
khoang cho phép ctia QCVN 10 - MT: 2015/BTNMT
[9]. Ngoai ra, khi so véi chat luong nudc bién tai cac
tram quan trac ven b mién Bac Viét Nam thi chi tieu
pH thap hon 1,23 1an va déu nam trong khoang cho
phép ctia QCVN 10 -MT: 2015/BTNMT [10]. Chat
luong nudce bién ¢ khu vuc phia Nam chau thé song
Hong dic diém do muoi dao dong tir 11,7 dén 29,3%o
va gia tri trung binh &SD) cta dd0 mudi 26,8+1,8%0
cho khu vie nuoc bién ven bo [11]. Chat luong nuwoc
bién cta tat ca khu vuc déu cé chat luong khong
khéc biét. Vi vay, nghién cttu nay c6 thé st dung két
qua tir bang 2 lam dai dién cho mot mau nudc bién

ven bo tai Viet Nam dé thiét ké he thong xt ly voi
cong nghé tham thau nguoc.

3.2. Ung dung phin mém WAVE dé thiét ké va
danh gi4 hée thong loc nudc bién

321 Thiét k€ hé thong loc tham thau nguoc
(RO)

Qua trinh loc theo phuong phap thdm thau
nguoc co6 thé tach dong nudc vao thanh 2 dong riéng
biét: dong tham thau va dong dam dac. Dong thim
thau 1a phan chat 16ng di qua cot chi chira nuoc sach
tinh khiét, trong khi dong dam dac 1a dong chaa
nhting phan t bi git lai & cot.

Trong nghién ctru, hé thong thdm thau nguoc
duoc thiét ké dé xir ly nudc bién thanh nudc ngot
cong suat 100 L/gid. Loai cot loc RO duoc chon c6
ma hiéu DOW SW30-2540, voi thong so ky thuat thé
hién & bang 3.

Bang 3. Thong s6 ky thuat cot DOW SW30-2540

Thong so Don vi Gia tri
Loai cot - Cot DOW SW30-2540
Nhiét do hoat dong toi da F (°C) 133 (45)
Ap sudt hoat dong t6i da psi (bar) 1000 (69)
Giam ap t6i da psi (bar) 15 (D)
Pham vi pH hoat dong lién tuc - 2-11
Pham vi pH lam sach trong thoi gian ngan - 1-13
Chi s6 mat do bun (SDI) t6i da dau vao - 5
Chi s6 goc Chlorine tu do ppm <0,1
Luu luong dau vao t6i da gpm (m?/gio) 6 (1,4
Heé so tham thau cta cot, & nhiét do 27°C gfd/psi (m®/m%h.bar) |0,067 (0,002)
Luu luong dong thdm thau t6i da gpd (m?/gio) 700 (0,108)
Dién tich cot m? 2,8
Ti 1é thu hoi % 8
Tén that ap suat qua cot bar 1
Luu lvong dong dam diac toi thiéu gpm (m®/gio) 1 (0,23)

Hé thong loc nuéc bién voi cot loc RO DOW
SW30-2540 duoc thiét ké dang 2 Stages (cot duoc lap
dang loc lai dong dam dic) trén phan mém WAVE, voi
luu lwong khoang 100 L/gio (t6i da khoang 150 L/gio).
He thong c6 thé xit Iy tot nuoc bién & do man 22,9°/,
voi TDS =31.300 mg/L. Nudc thanh pham c6 thé duoc
stt dung cho muc dich sinh hoat hoac qua khtr tring dé
uong. Nho c6 kha nang ghép nhiéu cot RO nén co6
thé t6i vu luong nudc dau ra va tiét kiém duoc nguén
nuéc dau vao. Cong suat ctia hé thong duoc thiét ké
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(Nguon: [12])
con kha nhé chi phu hop véi nhu cau cap nuéc cho
ho gia dinh. Khi ghép nhiéu cot lai voi nhau dé ting
dong thanh pham thi luong nudc dam dac sé la nuoc
dau vao trong cot tiép sau dan dén do man va TDS
trong coOt tang lén, nén can phai tinh toan luwa chon
bom voi cong suat phu hop. Sau khi phan mém
WAVE duoc sit dung dé chay véi nhiig kich ban khac
nhau thi thay c6 s sai léch vé ap suit bom qua cot va
TDS gitra ly thuyét va thuc té.
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Pinh gid cdc thong so thiét ké hé thong loc RO
bang phan mém WAVE:

Truong hop 1: Véi nuéc dau vao hé thong loc RO
c6 do duc 0,8 NTU va TSS = 2,7 mg/L thi c¢6 thé bom
nuoc bién truc ti€ép vao cot thdm thau nguoc RO,
khong can phai qua cum loc tho. Phan mém WAVE
cho phép nguon nudc di qua cot loc thim thau nguoc
RO khi do duc co gia tri trong khoang tir 0 dén 1
NTU va tir 0 dén 10 mg/L cho téng cac chat ran lo
ltmg (TSS). Néu nudc bién c6 do duc va tong chat
ran lo limg nam trong khoang khuyén nghi cta
WAVE thi c6 thé truc tiép qua cot thdm thau nguoc
RO. Khi hé thong duoc thiét ké voi 1 cot loc RO
DOW SW30-2540, sau khi tién hanh moé hinh hoéa
trén phan mém WAVE, véi néng do TDS trong nudc
bién 1a 31.300 mg/L cung voi 2 ti 1é thu hoi nudc 1a
8% va 12% thi thay rang véi ti 1& thu héi nuoc 12%
luong nuéc dau vao it hon va cong suat tiéu thu dién
cting thap hon (tiéu thu dién & ti 1é thu hoi 8% la 25,2
kW.h/m?® va ti lé thu hoi 12% 1a 17,6 kW.h/m?).
Nhung ¢ ti lé thu héi nwoc 12% thi ap suat bom nudc
qua cot cao hon so v6i ty 1é 8%. Ap sudt qua cot cla
hai ty 1e 8% va 12% lan luot 1a 57,8 bar va 60,7 bar cho
thdy da vuot muc ap suat khuyén nghi cia WAVE
(d6i voi cot RO SW30-2540 khuyén nghi 4p suat cho
phép 1a 55,2 bar). Vi vay dé an toan va giup cho hé
thong loc thdm thau nguoc RO lau bi bAm céau can thi
cum loc tho 1a can thiét dé loai b6 mot phan do duc
va chat ran lo ltmg trong nuéc. Mat khac, cum loc
tho con gitp 6n dinh cac thong s6 chat luong nudc
bién dau vao khac.

Truong hop 2: Nudc bién sau khi duoc tién xtr ly
bang cum loc thd c6 do duc va chat ran lo ltmg lan
luot 1a 0,56 NTU va 1,2 mg/L. O truong hop nay, khi
hé thong duoc thiét ké vai 1 cot RO DOW SW30-2540
thi khong du luong nudce cap theo yéu cau dau ra la
100 L/gid vi nong do TDS trong nudéc qua cao
(31.300 mg/L). Khi d6 ap suat can thiét cta cot & ti lé
thu héi 12% 1a 60,7 bar, vuot mic khuyén nghi trong
WAVE; va dé san suat duoc 1 m® nudc ngot thi tiéu
thu luong dién 1a 17,6 kW.h/m® Khi néng do TDS
nudc dau vao khoang 18.000-20.000 mg/L thi 4p suat
van trong muc khuyén nghi an toan trong WAVE.
Khi @6 he thong loc cé thé duoc thiét ké véi 1 cot RO
DOW SW30-2540. Bén canh TDS thi pH ctia nudc
dau vao ciing can phai diéu chinh phu hop khi van
hanh heé thong loc RO. Trong nghién ctru, khi pH cta
nuéc dau vao duoc diéu chinh tir 6,54 1én 8,2 thi can
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mot luong hoa chat NaOH) 1a 0,1 mg/L. Véi ti 1é thu
hoi nudc 1a 12%, dé dat cong suat ctia hé thong 100
L/gio thi luong nudc cap vao hé thong 1a 830 L/gio.
Nhu vay dé nang pH =8,2 ctia nudc dau vao, véi thé
tich 1a 830 L thi can 83 mg NaOH.

Trong nghién cttu nay lwong CO, c6 trong nudc
dau vao khong duwoc xac dinh nén khong thé biét
duoc luong CO, da dwoc xir Iy sau khi nang pH 1én
8,2. Thuc té khi nang pH nuoc trong khoang lén tix
8,2 sé giup hiéu suat loai b6 CO, ctia cot RO dat tot
hon. Vi néu pH ctia nudc & mitc nhé hon 6 tirc 13 van
duy tri trang thai CO, trong nudc. Néu pH cia nudc 1on
hon 6 sé tao ra HCO4 va CO42, & pH tit 8 dén 8,5 tré Ién
CO, sé chuyén hoa hoan toan thanh HCO, va CO,%.

Sau khi tién hanh thir nghiém cac truong hop bang
phan mém WAVE voéi hé thong duoc thiét ké gom 1 cot
RO, thi thdy rang véi cong suit san xuit nuéc thanh
pham 1a 100 L/gi¢ thi 1 cot RO DOW SW30-2540 1a
khong dd, can phai them 1 cot RO dé xt ly nudce bién
voi nong do TDS 1a 31.300 mg/L.

Truong hop 3: Khi chay mé hinh trén phan mém
WAVE voi loai mang loc 1a DOW SW30-2540 thiét ké 2
Stages voi luu luong nude dong thanh pham theo leu
luong thiét ké 1a 100 L/gio, ap suat tong hé thong loc
RO lén t6i 41,7 bar (mang 114 41,3 bar, mang 2 1a 40,8
bar) thi luong dién tiéu thu dé san xuat ra 1 m®1a 12,1
kW.h/m?®. Cé thé nhan thay duoc luong dién tiéu thu 1
Stages (17,6 kW.h/m?®) tiéu ton hon so vo6i 2 Stages.
Nhu vay dé t6i vu vé tiéu thu dién nang, nén lua chon
thiét ké 2 Stages, nhung sé ton chi phi dau tw hon. Bén
canh do, nuoc dau ra c6 pH = 6,5 va TDS trung binh 1a
430,1 mg/L, dat Quy chuan ky thuat Qudc gia vé chat
lwong nudc sach phuc vu cho muc dich sinh hoat
QCVN 01-1: 2018/BYT. C6 thé thay, véi cung mot
luong nuéc dong thanh phdm 1a 100 L/gio nhung
TDS ctia nudc dau ra voi thiét ké 2 Stages 16n hon so
voi thiét ké 1 Stage (238,3 mg/L). Co su cao hon vé
TDS nay la vi & thiét ké 2 Stages mot phan luong
nudc thai cia mang 1 hoa tron véi nguon nudc dau
vao dé di qua mang 2 nén & mang 2 sé c6 do man va
cac ion trong nudc cao hon. Nhung lwong dién cta
thiét ké 2 Stages tiét kiém hon so voi thiét ké 1
Stages. Tt d6 co thé thdy thiét ké 2 Stages trén ciing
loai mang sé cho hiéu qua t6i uu, c6 thé xir ly duoc
lwong nudc c6 TDS cao lén dén 31.300 mg/L, nhung
theo d6 chi phi lap dat hé thong 2 Stages sé cao hon
so v6i 1 Stages.
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322 So sinh két qud cua hé thong xir Iy RO
trén phan mém WAVE va mo hinh thuc té

Sau khi mé hinh thuc té duoc lap dat va van hanh
voi cac thong sO thiét ké nhu trén trong phong thi
nghiém, tién hanh Iy mau va phan tich céc chi tieu dau
vao va dau ra ctia mo hinh. Két qua dau ra ctia mo hinh
thuc té duoc trinh bay ¢ bang 4.

Bang 4. Chét luong ctia nuéc ddu ra cttia mo hinh

QCVN OL-1:
STT| Chitieu | Ponvi | Kétqua| 2018/BTNMT
[13]
1 |pH ; 6,3 6,085
2 Do duc NTU | 012 2
3 |TDS mg/L | 156+ 4.4 1.000
4 |'TSS mg/L 1,0 -
5 %gmde mg/L 7(;’,%* 250

Ghi chu: - : Khong quy dinh

Bang 4 cho thdy cac chi tiéu chat luong nudc
déu dat QCVN 01-1: 2018/BYT. Nudc bién sau khi xtr
ly dat Quy chuin ky thuat Qudc gia vé chat luong
nudc sach st dung cho muc dich sinh hoat.

Vé hiéu qua xit ly, c6 thé thay néng do TDS
trung binh cta nuéc dau ra theo mé phong trén phan
mém WAVE (430,1 mg/L) 16n hon so véi mo hinh
thuc té (156 + 4,4 mg/L). Hieéu suat xtr ly TDS thuc
t€ ctia mang DOW SW30-2540 thiét ké 2 Stages tot
hon va luong nuoc dau ra tinh khiét hon so véi mo
phong. Ham luong TDS trong khoang tir 0 dén 170
mg/L dam bao nuodc an toan voi co thé va tir 170
mg/L dén dwoi 1000 mg/L phu hop cho muc dich
sinh hoat. Nguyén nhan ctia su sai biét vé chat luong
nuéc dau ra trong WAVE so v6i mo hinh thuc té cé
thé do dién tich tiép xtc, ton that 4p sudt va hang so
thdm ctia mang RO. Ngoai ra, do viéc don gian hoa
qua trinh tinh toan, chua phan tich hét cac chi tiéu
nhap vao phan mém WAVE nén da c6 nhing khac
biét chat luong nudc. Theo két qua tir WAVE, dé tao
ra duoc 1 m® nudc can luong dién khoang 12,1
kW.h/m?, dua theo muc gia dién hién nay cap cho
muc dich sinh hoat & bac 6 (lwong dién tiéu thu tir
401 kW.h tré len) voi gia 1a 2.323 dong/kW.h thi chi
phi van hanh can thiét dé tao ra 1 m® nuéc khoang
28.108,3 VND cho thiét ké 100 L/gio.

4. KET LUAN

Cac chi tiéu chat luong nudc dau vao déu nam
trong giéi han cho phép cia QCVN 10 - MT:
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2015/BTNMT va dau ra dat QCVN 01-1: 2018/BYT.
Heé thong loc nuoc bién st dung cho muc dich cap
nudc sinh hoat theo thiét ké kiéu 2 Stages trén
WAVE c¢6 thé cung cap voi luu luong khoang 100
L/gio (t6i da khoang 150 L/gio), voi nudc bién co
TDS 1én téi 43.000 mg/L. Nho c6 kha nang ghép
nhiéu cot RO, hé thong c6 luong nuoc dau ra téi wu
va tiét kiém duoc nguon nude dau vao. Trong nghién
cttu, cong suat cta hé thong con kha nho, chi phu
hop véi nhu cau cap nudc cho ho gia dinh. Khi ghép
nhiéu cot lai voi nhau dé tang dong thanh phdm thi
dong dam dic duoc tuan hoan lai trong cot, dan dén
d6 man va TDS & cot phia sau tang 1én

Theo két qua mo6 phéng trén phan mém WAVE
cho thay c6 sy sai lech ap suat bom qua cot va TDS
gitta ly thuyét va thuc té. Do vay can c6 thém nhitng
nghién cttu chi tiét hon, nhu: can phan tich nhiéu chi
tieu hon cho chat luong nudc dau vao dé co thé xem
xét dén mot s6 kha nang gay cau cin ngudn nudc, tir
d6 dua ra céac loai hoa chat véi liéu luong thich hop
dé rira cot. Can phan tich them chi tieu CO, c6 trong
nuoc dé tir d6 xem xét viec nang pH dau ra nhu thé
nao dé dong nudc thanh phadm dat quy chudn.
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WAVE SOFTWARE APPLICATIONS TO DESIGN REVERSE OMOSIS SYSTEMS
TO CONVERT SEA WATER TO FRESHWATER
Nguyen Van Tuyen', Tran Minh Vien', Tran Van Giau'

Dang Huu Thien!, Pham Van Toan!

!College of Environment and Natural Resources, Can Tho University

Summary

Currently, supplying water to coastal areas and islands is a necessity due to freshwater scarcity. Water
treatment technologies using reverse osmosis (RO) is a water purification process being widely applied to
convert seawater into fresh water. Here, the selection of filter column type and pressure suitable for
seawater inlet is a matter of deep consideration. This research was conducted in laboratory of Can Tho
University from june 2021 to december 2021. Research using WAVE software to simulate flow and pressure
based on different input water quality parameters (Turbidity, TSS, TDS) and water recovery rate (%) from
which to select the parameters for the type of RO filter column suitable for seawater treatment. The basic
input parameters for the treatment system reached QCVN 10 — MT: 2015/BTNMT. A RO system with 2
Stages (installing 2 RO columns SW30-2540 in a row) water recovery rate was 12%, with input parameters
such as: turbidity = 0.56 NTU; TSS= 1.2 mg/L; SDI = 3.3 pH = 6.5; TDS = 31,300 mg/L. Simulation output pH
= 6.3; Turbidity = 0.12 NTU; Chloride =70.0 mg/L; TDS = 156 mg/L that were in compliance with QCVN 01-
1: 2018/BYT and the design parameter of the RO column was flow Q=100L/h and pressure P=41.7 bar.

Keywords: WAVE Dupont, reverse osmosis, seawater treatment, RO filter column.
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