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ABSTRACT

Due to intensive drought and saltwater intrusion, this paper is devoted to
analysis, evaluation and selection on the most effective emerging
desalination technologies for brackish underground water desalination in
order to meet fresh water requirements of rural villages in Mekong Delta.
Based on analysis and comparison on the desalination technologies used
in Vietnam and worldwide in context of rural villages in Mekong Delta,
the paper demonstrated that electrodialysis technology has a greatest
potential for application.

TOM TAT

Trong tinh hinh han va xam nhdp man nhw hién nay, nghién ciru nay sé
phan tich, danh gia va lya chon loai cong nghé khir man hiéu qua nhat dé
lam ngot héa nguon nudc ngam dang bi nhiém mdn, nham dam bdo viéc
cdp nweGe sinh hoat mét cdach day di va an toan cho cdc cum dan cuw nong
thén Pong bang séng Ciru Long (PBSCL). Vi viée két hop phan tich, so
sanh cac logi cong nghé khw man dang dwoc s dung rong rdi tai Viét
Nam va trén thé gidi, trong diéu kién va hoan canh ciia PBSCL, nghién
citu chi ra rang cong nghé dién tham tach (Electrodialysis — ED) c6 tiém
ndang vmg dung cao nhat.

Trich din: Pham Vian Hoan va Tran Thi Thanh Khuong, 2016. Cong nghé khir min hiéu qua cip nudc sinh
hoat cho cac cum dén cu nong thén Dong bang song Cuu Long. Tap chi Khoa hoc Truong Dai
hoc Can Tho. 45a: 33-42.

1 GIOI THIEU

nudce bi suy giam, van dé khan hiém nudc sinh hoat

Dong bang séng Ciru Long (PBSCL) c6 dién
tich khodang 40.000 km?, hang ndm 40 % dién tich
bi anh huong xdm nhap man. Dan s6 ving PBSCL
1a trén 18 triéu ngudi, trong do co trén 80% dan s0
song ¢ vung noéng thén. BBSCL c¢6 dia hinh thép
va bang phang, phan 16n c¢6 d6 cao trung binh tir
0,7-1,2 m so véi muc nudc bién va la ving bi anh
huéng ning né boi bién ddi khi hau, chiu anh
huéng truc tiép boi tridu cudong va xam nhap man.
Trong nhitng nim gan day, tinh trang bién ddi khi
hau dién ra khdc liét hon, viéce tich trit nuéc cua
nhiéu thiy dién trén dong song Mé Kong di dan
dén sy xam nhdp man sdu va chit lugng ngudn

33

nong thon xay ra ¢ hau hét cac dia phuong thude
ving PBSCL. Theo d6, dan sé bi anh hudong xam
nhap mian tang tir 39,5% tai thoi diém 2012, dugc
du doan 1én 41,4, 45,3 va 47,6% vao cac nam
2020, 2030 va 2050 (boan Thu Ha, 2014). Do vay,
da dén lic cong nghé khir man phai dugc quan tam
nhidu hon tai cdc nha may va cac tram cap nudc
sinh hoat.

Viéc lya chon loai cong nghé khir man sao cho
phit hop véi didu kién, hoan canh va muc tiéu tmg
dung & mdi ving va lanh thd 14 cuc ky quan trong.
C6 rat nhidu nghién ctru trén thé gidi da duoc thuc
hién dé so sanh céc cong nghé khac nhau. Burn et
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al. (2015) thyc hién véi so sanh nhiéu loai cong
nghé khur man dé cép nude cho nong nghi¢p, va hai
loai cong nghé do 1a thim thau ngugc (RO) va dién
thim tach (ED) da duoc thira nhan 1a ¢6 tiém nang
ing dung cao nhét, tuy nhién chi phi dau tu van
tuong dbi cao trong viéc cip nudc phuc vu nong
nghiép. Subramani et al. (2015) da tong hop kha
déy du va chi tiét cac cong ngh¢ khir man ndi bat
hién nay va da dé xuit cic cong nghé lai (1a loai
cong ngh¢ két hop nhleu loai cong ngh¢ khac nhau)
¢6 tiém ndng phat trién nhéat. Subramani et al.
(2011) da phan tich cic phuong cach giam thiéu
tiéu thu ning lugng céc cong nghé khur man, tuy
nhién, nghién ciru nay cha yéu tap trung vao cong
nghé RO. Hoag et al. (2015) da so sanh hai loai
cong nghé str dung xu ly nudc lg d6 1la RO va
mang loc nano (NF). Moi loai ¢c6 mdi vu diém
riéng, nhung nhin chung thi RO c¢6 nhiéu uu thé
hon. Vé&i quy mé cum dan cu néng thén & An D9,
Wright ef al. (2014) da chimg minh rang cong nghé
ED phu hgp hon cong nghé¢ RO. Trudc do,
Rheinlander et al. (2009) di dua vao sé liéu cua
cac nha may khir man dang hoat dong, cung voi
qua trinh m6 phong cua minh, da ching minh rang
néu str dung ning luong mit troi dé khir man cho
ving nude lg, cong nghé ED ¢6 nhiéu uu diém hon
cong nghé RO. C6 thé thdy ring, cic nghién ctru
nay duogc thuc hién dya trén cic du 4n da trién khai
va cac mo6 hinh mé phong, do vay két qua duoc
cung cip véi do tin cay rat cao. M01 nghién ctru
duoc thue hién dé két ludn mot van dé cu thé hodc
tai mot vung cu thé, voi cac diéu kién va hoan canh
khac. Do vay, két qua nghién ctru chi mang tinh
chat tham khao, khong thé ap dung tryc tiép vao
thue t& cude séng o bBSCL.

O Viét Nam, cong nghé khir min van chua
dugc quan tdm dung muc. Pot han va man vua
qua, cac nha may cung cAp nudc sinh hoat di
khong thé xir Iy duwoc ndéng d6 man trong nudc.
Cac cong nghé khir man ¢ Viét Nam thuong chi
dugc 4p dung trong cic san pham thwong mai voi
quy mé nho (phd bién nhét 1a quy mé ho gia dinh).
Cong nghé chung cat nhiét da duoc ap dung mot sd
noi tai PBSCL véi mot hidu suit khong cao. Cong
nghé hat nhya trao ddi ion cling dugc su dung dé
khur man, tuy nhién day 1a loai cong ngh¢ loc nude
thong thuong, néu muon khir man thi chi phi dau tu
nang cap cong nghe rét cao. Trong dé tai cap Nha
nuée (Tran Pic Ha, 2010) loai cong nghé NF da
dugc d& xuit dé khir min cho ving nong thon ven
bién. Pay 1a loai cong nghé hiéu qua trong viéc
khtr mén, tuy nhién viéc st dung loai cong nghé
nay van con nhiéu giéi han. Céng nghé ED ciing
duoc quan tam ¢ Viét Nam cach day hon 10 nam,
Nguyén Hoai Chau et al. (2005) di ché tao thanh
cong mang trao doi ion nén ha gia thanh loai cong
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nghé nay xudng thip. Tuy nhién, trong qua trinh
van hanh phat sinh cac vuéng mic khac vé mit
cong nghé, loai cong nghé nay khong duoc tiép tuc
phat trién & Viét Nam. Véi loai cong nghé RO, cac
san phim thuong mai tai Viét Nam hién nay
thuong hay str dung voi quy mo hd gia dinh va né
cling chinh 1a loai cong nghé duoc st dung phd
bién nhét hién nay trén thé gidi. C6 1¢ vi tinh phd
bién ctia né nén cic nha nghién ctru vé xir ly
nudc cia Viét Nam ciing manh dan dé xuat loai
cong nghé ndy ma van chua c6 mot nghién ciru nao
duoc thuc hién dé chung minh loai cong nghé nay
pht hop véi diéu kién va hoan canh nong thon cua
Viét Nam.

Nghién ciru nay sé gi6i thiéu tdng quan cac loai
cong nghé khir man ndi bat dang dugc st dung
trong cac nha may khir man trén thé gidi hodc dang
ru chudng tai Viét Nam. Hién nay, c6 nhiéu loai
cong nghé khir mén lai duoc phat trién, tuy nhién,
hau hét van dang trong qua trinh nghién ciru, vi thé
tinh xac thuc vé hiéu xuét 1a chuwa duoc bao dam
nén s& khong dugc phan tich trong nghién ctru nay.
Cu thé, nghién ctru ndy s€ phan tich ba loai cong
nghé st dung pho bién nhat 1a cong nghé chung
cét, cong nghé thdm thau nguoc (RO) va cong nghé
dién tham tach (ED). Bén canh do, nghién ctu
ciing s& d& cap dén loai cong nghé dung mang nano
(NF), do loai cong nghé nay da duogc gidi thi€u va
st dung tai Viét Nam. Tiép sau d6, nghién ctru s€
thao luan vé nhimg dic diém, diéu kién va hoan
canh cua cym dan cu nong thén PBSCL, dé
xuét ra cac tiéu chuan thiét ké ma mot hé théng
khir man phai dam bao. Céc tiéu chuan d6 s& duoc
sir dung dé danh gia loai cong nghé nao 1 phtt hop
nhit v&i cdp nude sinh hoat cho cum dan cu noéng
thon DPBSCL.

Nghién ctru dugce trinh bay nhu sau: phan 1 giéi
thiéu tdng quan vé nghién ciru, phan 2 gi6i thiéu
cac loai cong nghé khir man tiéu biéu, phan 3 xac
dinh cac tiéu chuin cho mot hé théng khir man
cum déan cu néng thén PBSCL, phan 4 so sanh cac
loai cong nghé duya trén cac tiéu chudn da duoc xac
lap. Cudi cung, nhitng thao luan va két luan s&
dugc trinh bay trong phéan 5 va 6.

2 CAC CONG NGHE KHU MAN

Céch thue khtr man dugc phan ra lam hai loai:
cong nghé nhiét (thermal) va cong nghé mang
(membrane) (Greenlee et al., 2009). Cong nghé
nhiét van 1a loai cong nghé chinh sir dung & ving
Trung Pong, tuy nhién, cong nghé mang (dién hinh
1a cong nghé thdm thiu nguoc), loai cong nghé da
va dang dugc phat trién manh tir thap nién 60 thé
ky trudc (Loeb and Sourirajan, 1963) lai dang la
loai cong nghé phd bién nhét trong cac nha may
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khir mudi hién nay (Gree nlee et al., 2009). Cong
nghé khtr mudi st dung mang loc nhan dugc sy uva
chudng hon cong nghé nhiét & nhitng vung chi phi
1am cho viéc bbc hoi cao (NREL, 2006). Khtr mubi
st dung cong nghé nhiét doi hoi mic nang lugng
7,14 kWh/m3, trong khi cong nghé¢ mang chi doi
hoi thap hon 2,6 kWh/m3 (Veerapaneni et al.,
2007; Semiat, 2008). Trdé ngai chinh cua viéc khur
mubi d6 chinh 1a gia ca (Subramani ez al., 2011),
va nang luong ti€u thu cao dugc xem la tac nhan
quan trong nhat dé day gi4 ca 1én cao (30-50%).
Ma tiéu thy ning lugng cao sé dan téi viéc ting
luong khi thai gy hiéu tmg nha kinh, két qua 1a
thiic ddy qua trinh bién d6i khi hau nhanh hon va
nghiém trong hon (Raluy ez al., 2005). Vi vdy, viéc
giam tiéu thu nang luong la mot véan dé séng con
dbi v6i viée giam gia thanh khir man va giam tac
dong tiéu cuc dén moi truong do st dung it cac
ngudn nhién lidu héa thach trong qua trinh cung
cap ning luong cho qua trinh khir mén.

Nghién ctu nay chi phan tich cac cong nghé
khtr man da va dang dugc tng dung rong rai, véi
hiéu qua kinh té tot nhat. Nghién ciru s& khong di
vao chi tiét cac thiét ké ma chi giéi thiéu tong quan
vé nguyén ly hoat dong cua timg loai cong nghé.

2.1 Cong nghé chung cit

Quy trinh hoat ddng cta hé théng nay nhu sau,
nude man duoc dwa vao bé chua, duge phén tan
ddng déu trén toan bo dién tich thu birc xa mat trdi
(1am bdc hoi nudc). Nho ¢o nang luong mat troi
lam nong nudce, nude s€ bay hoi va sau d6 ngung
tu lai phia bén trong tdm panel bing nhua
composite bao quanh, nhu Hinh 1. Nhitng giot
nude cit thu duge s& chay xudng phia dudi cia
thiét bi va theo voi chay ra ngoai. San phdm thu
dugc 1a nudce tinh khiét, da loai bo dugc cic vi
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khuan va cdc mam bénh, do d6 cling loai bo dugc
cac bénh truyén nhiém qua méi truong.

Birc xa mat
\ troi

Kinh trong

Mang thu nude
ngot

Hinh 1: Téng quan hé thong khir mén bang
cong nghé chung cat

2.2 Cong nghé thim thiu ngwgc - RO

Tham thau 12 mot hién twong tu nhién, nudc s&
dich chuyen qua mang tr noi co ndéng do mudi/
khoéng thap dén noi co nong d0 cao hon, nhu Hinh
2a. Qua trinh dich chuyén xdy ra cho dén khi nong
d6 mudi khoang giita hai noi nay can bang. Va ap
suét thAm thau s& duoc xac dinh sau do.

Cong nghé thim thiu ngugc dua trén mot
nguyén 1y nguoc lai voi co ché tham thau thong
thudong. Mot ap Iuc 16n hon ap suit tham thau s&
duoc tao ra dé déy ngugc nudc to noi c6 ham
lvong mudi/ khoang cao “thAm” qua mang béan
thim dé dén noi khong c6 hodc c6 it mudi/ khoang
hon.

Nf”)ng
do
mubi/
khoang
thip
Mang loc
ban tham
b) Thiam thiu nguoc

Hinh 2: Hién twgng thAm thAu va qu4 trinh thAm thiu ngugc
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2.3 Cong nghé mang nano - NF

Nguyén 1y loc mang dya trén sy phén tach cac
phén tir trong nudce qua 16p vach ngin (mang) nho
lyc tac dung. Luc tac dung cé thé 1a chénh I¢ch ap
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suét, dién thé, ndng do dung dich, nhiét do,... Cac
thong s6 co ban cua qua trinh loc mang: i) Ap luc;
ii) Co ché phan tach; iii) C4u trac mang; va iv) Pha
dung dich

Dung dich sau
mang loc

v

Dong hdn hop
dauvao —

Phén tur giit lai
trudec mang loc

v

Hinh 3: So' d6 tdng quan qua trinh khir min bang cong nghé mang nano

2.4 Cong nghé dién tham tich - ED

Vé co ban, ED 1a mét quy trinh di¢n hoa, trong
d6 o sy dich chuyén cua cac ion qua cic mang ban
thim ion chon loc — 1a két qua cua lyc hat tinh dién
gitta ion va 2 dién cyc. Ngoai chirc nang khir mén,
ED con cé thé loai bo dugc céc thanh phﬁn 0
nhiém trong nudc dudi dang cac ion hoa tan, nho
lyc hat tinh dién. Hé thong ED bao gom tap hop
cac mang, dat gitta duong di cua dong dién mot
chiéu phat ra tir 2 dién cuc & hai dau. Nude mudi di
qua gilra cac mang dat.

Nguyén tic ciia qua trinh ED la tach cic ion ra
khoi nuéc bang cach diy cac ion qua 16p mang
thAm ion vuéng goc voi hudng dong dién va van
tbc dong mudi phai du 16n dé x4o tron hoan toan.
Vé cu tao, cac mang cation va anion dat xen k&
nhau gitta hai dién cyc am, duong ngan cach boi

cac miéng dém plastic va hinh thanh nén cum ngin
(membrane stack). Cum mang nay cé hang tram
cip ngan, mdi cap gdm ngin lodng (dilute cell) va
ngdn dam dac (concentrate cell) canh nhau. Dong
dam dac va loang dugc thu qua 6ng thu riéng, nhu
trong Hinh 4.

Dong mét chiéu khi qua nuée man sé kéo cac
anion vé phia cyc duong tir mot ngin qua ngin ké
bén. Mang thdm chon loc anion (mang A) chi cho
phép cac anion thAm qua (Cl~,SO0%7,P037), tuy
nhién céc anion s& bi gilr lai do mang cation (mang
K). Tuong ty véi cac cation theo hudng nguoc lai.
Mang tham chon loc cation (mang K) chi cho phép
cac cation tham qua (Na*,Ca?*,K*,NH]), tuy
nhién céc cation s€ bi gitt lai do mang anion (mang
A). Khoang cach gita cac mang khong qua 16n,
khoang 1 mm.

}

L

Y

Mang Anion

Andt

Mang Cation

}

Dong nudce
man loang

Dong nude
man dac

;

Catdt

© «—
Ma‘mg/?z:

Mang Cation

b

Dong nude
man loang

Hinh 4: Qua trinh dién thim tich
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Do su di chuyén cua cac ion, nudc trong mot
ngan c6 ham lugng ion gidm di trong khi luong ion
trong ngan ké bén dam dac hon, nhu vay s€ tao ra
hai dong: dong nudc man lodng va dong nudc man
dam dac.

3 CAC TIEU CHUAN CHO MOT HE
THONG KHU MAN CUM DAN CU NONG
THON

Céc tiéu chuan ap dung cho mot hé thong khir
man quy md cym dén cu nong thon DBSCL phai
théa man nhu cau vé nudc sach cho nguoi dan, voi
chat luong va s6 luong theo Quy dinh ctia Nha
nudc Viét Nam. Hon nira, hé théng khr man nay
phéi c6 hiéu qua kinh té cao va cac dac tinh van
hanh phai phu hop véi diéu kién va hoan canh
vung nong thén DBSCL. Nghién ctu nay s€ thuc
hién so sanh dya trén 6 tiéu chuin, dugc dé xuit
boi Wright e al. (2014), mdi tiéu chuan s& dugc
giai thich sau do:

— Tiéu chuan 1: Pam bao cung cip luong
nude sach: 12-24m3/ngay

— Tiéu chuan 2: Chat lugng nudc: tudn theo
Quy chuan QCVN 02:2009/BYT, bd sung thém
Téng chat ran hoa tan t6i da (TDS) 1.000mg/lit

— Tiéu chuin 3: Hiéu qua thu hdi nude: Cuc
dai (trén 90%)

— Tiéu chuén 4: Nang lIwgng tiéu thu: mat troi
va dién ludi
_— Tiéu chuén 5: Chi phi dau tu va vin hanh
thap nhat
— Tiéu chuan 6: C6 kha ning bao tri boi cong
nhén van hanh dia phuong
3.1 Nhu cAu nwéc dn udng (Tiéu chuén 1)

Chién luge Qudc gia cip nude sach va vé sinh
ndng thon da dugc Thu tudng Chinh phu phé duyét
tai quyét dinh 104QD/TTG ngay 25/08/2000 dt ra
muc tiéu dén 2020 “tit ca dan cu noéng thon su
dung nuéc sach dat tiéu chuan qudc gia véi sb
luong it nhat 60/lit/ngudi/ngay”.

Mot trong nhiing phuong cach cap nudc nong
thon la xay dung cac hé thdng cap nudc tap trung
nho (nbi mang). Phuong cach nay tan dung giéng
khoan duong kinh nho, giéng dao, thay bom tay
bang 1ip bom dién dua 1én thap nudc c6 thé tich
nho, do cao tir (5-7 m), ding dudng dng din dén
ho gia dinh, c6 1ap ddng hd nude phuc vu khoang
(50-100) h¢ gia dinh. Phuong cach nay phu hgp
véi vung dén cu o tép trung nhu BPBSCL.

S6 nguoi trung binh trong mot ho gia dinh ¢
néng thon 1a 4 nguodi. Nhu vay, hé thong thiét ke

phai dam bao cung cép 12-24m*/ngay.
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3.2 Chat lwong nuwéc (Tiéu chuin 2)

Hién nay, c6 mot s6 Quy chuan ky thuat quic
gia vé chit luong nudc an udng, sinh hoat. Quy
chuén QCVN 01:2009/BYT quy dinh mirc gii han
cac chi tiéu chat luong d6i véi nude dung dé an
uéng, sinh hoat, nudc dung cho céac co so dé ché
bién thyc phidm. Quy chuan nay ap dung dbi voi
cac co quan, t6 chirc, ca nhan va ho gia dinh khai
thac, kinh doanh nudc an uéng, bao gom ca cac co
s& cap nude tap trung ding cho muc dich sinh hoat
¢6 cong suat tir 1.000 m*/ngay dém tro 1én. Hai quy
chuan con lai 1a Quy chuan QCVN 02:2009/BYT
dung cho nudc sinh hoat thong thuong, khong su
dung tryc tiép dé an udng va Quy chuan QCVN6-
1: 2010/BYT quy dinh ddi véi nudc thién nhién
d6ng chai, nu6e ubng dong chai.

Do vay, voi thiét ké 12-24m3/ngay ding cép
nudc sinh hoat thi chat lwong nuéc phai tuan thu
Quy chuian QCVN 02:2009/BYT. Tuy nhién, trong
Quy chuén nay chi sb Tong chét ran hoa tan (Total
Dissolved Solids — TDS) lai khong dugc deé cap,
ma chi sb nay chi dugc dé cap trong Quy chuan
nude an uong QCVN 01:2009/BYT. Véi yéu ciu
phat sinh hién nay, nguon nuGce ngam bi nhiém
man va chua dung nhiéu chét rin hoa tan, hon ntra,
théi quen ngudi dan dung tryc tiép nude sinh hoat
hodc chi dun s6i s€ khong thé loai bo dugce cac chat
rin hoa tan. Vi véy, chi s6 Tong chét rin hoa tan
cing nén dugc quy dinh trong Quy chuan nuGe
sinh hoat. Chi s6 nay rat quan trong va dugc t6
chirc Y té thé giéi WHO khuyén céo 1a dudi 500
mg/lit. O nhiéu Bang ciia My chi sO nay la 370
mg/lit, day cling chinh 1a chi s6 ma nhiéu nghién
ctru cho rang s& cho ra mot chat lugng nude tot
nhit v6i stirc khoe va véi mui vi ctia nudc. Tuy
nhién, nghién ctru nay lay Quy chuan nudc an udng
ctia Viét Nam lam chuén (t6i da 1.000 mg/lit).

3.3 Ty I€ nwéec tai sinh (Tiéu chuén 3)

Ty 1é nudc tai sinh dugc hiéu 1a ty 1¢ dong nudce
di vao hé thong khir min va dong nudc san pham
(da khir mén) di ra. Ty 1€ nude tai sinh cao am chi
dén viéc sur dung nudce hiéu qua. Ngudn nude st
dung 12 ngudn nudc ngdm nén ty 16 nudc tai sinh
phai dugc ddc biét quan tam do chat va luong
ngudn nudc ngam DPBSCL dang suy giam mot cach
bao dong. Mot s6 nguyén nhan chinh c¢6 thé liét ké
sau day:

— Sir dyng nudc ngdm cho nhiéu muc dich
khac: cong nghiép, nong nghiép, thuy san,...

— Nguoi dan st dung nuéc ngam nhidu hon
trudc do nguon nudc mat ngdy cang bi 6 nhiem.

— Mot s tram cp nude do thi va cong nghiép
v6i cong suat 1on dugc xdy dung ciling st dung



Tap chi Khoa hoc Truong Dai hoc Can Tho

ngudn nude ngdm thay vi st dung nudc mit dan
t6i nude ngam bi khai thac qua mic.

— Do anh huong ctua bién dbi khi hau, sy thay
d6i lugng mua, nudc bién dang va gia ting nhiét
d9 tai khu vyc DBSCL s€ lam tang kha nang bbc
hoi, giam luong nudc ngdm ting nong, tang do
méan cua nudc ngam ting nong, gay tang nong do
va céc chi tiéu 6 nhiém ngudn nuée.

Hon nita, ty 1& nudc tai sinh cao dong nghia véi
dong nuée thai (ddm dic) it. Diéu nay s& lam giam
chi phi xtr Iy loai nudc thai nay. Vi vay, ty 1¢ nude
tai sinh cyc dai phai 1a mot tiéu chuan quan trong
dé Iya chon loai cong nghé khir man tai ving néng
thon DBSCL.

3.4 Ning lvong (Tiéu chuén 4)

Tré ngai chinh cia viéc khir mubi d6 chinh 1a
gia ca (Subramani et al., 2011), va nang luong ti€u
thu cao dwoc xem 14 tic nhin quan trong nhét dé
day gia ca 1én cao (30-50%). Vi vdy, tiét kiém chi
phi ning lugng dugc nhan dinh 1a mot phuong
phap giam gia thanh hiéu qua nhat d6i véi cac cong
nghé khr mén.

Chat luong dién ludi nong thon 1a mot van dé
dang luu tdm. Nam 2015, cd nudc c6 7709 xa,
chiém 85% tong s6 xa trén toan quc, dat tiéu chi
so 4 vé dién nong thon trong B¢ tiéu chi Qudc gia
vé nong thén méi. Nhu vy, van con sé luong 16n
chc xd chua dat tiéu chi s 4, va chat lwong dién tai
cac xa nay 1a mot didu khong ai dam bao. Ngay ca
khi dat tiéu chi sb 4, thi chét lugng dién cling chua
thé dam bao van hanh an toan cac day chuyen cong
nghé, do h¢ thong dién Viét Nam kha yCu va dang
trong qua trinh nang cap. Tuy nhién, viéc nang cap
hé thong dién la mot cong viéc dai han va tén rat
nhiéu tién cua, rit kho hy vong trong vong nhiing
ndm t6i tinh hinh s& cai thién nhiéu, do nhu cau
phu tai ting nhanh hon kha ning nang cap hé théng
dién cta Tap doan dién lyc Viét Nam. Vi vay, cd
thé nhin nhan ring chit luong dién trong nhiéu
ndm téi tai cac ving noéng thon va ké ca nhidu
khu vyc thanh thi s& con kha thap. Diéu nay anh
huéng 16n dén chi phi dau tu va van hanh nha may
khr méan.

bé giai quyét véan dé chat luwong dién nang, mot
trong nhitng giai phap 1a da dang ngudn phat dién
va nang lugng tai tao dugc xem nhu la mot trong
nhimg giai phap hiéu qua. Trong Chién luogc phat
trién nang luong tai tao cia Viét Nam dén nam
2030, tim nhin dén nim 2050, da duoc Chinh phu
phé duyét vao nam 2015 thi dién ning san xut tir
nang lugng mat troi tang tir khoang 10 triéu kWh
nam 2015 1én khoang 1,4 ty kWh vao nam 2020;
khoang 25,4 ty kWh vao nam 2030 va khoang 210
ty kWh vao nam 2050. Nang lugng phat xa mat
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troi tai vung DBSCL dugc udc tinh tr 4-6
kWh/m%*ngay (B6 Coéng Thuong, 2015). Vi vay,
ning lwong mit troi chinh 13 ngudn ning lwong
phi hop nhit ding cho cong nghé khir man tai
nhiing ving néng thon, noi ma dién ludi chua co
hodc chat lwong thap.

Tom lai, v6i chit lugng dién nang cua ludi dién
Viét Nam vén con thép tai cac ving néng thon va
voi nguf”)n nang lugng mat trdi co trit lugng 16n tai
vung DBSCL, cong ngh¢ khir man nén dugc thiét
ké dé sir dung ngudn nang luong nay. Su dung
nang luong sach dong nghia véi viéc giam thiéu
bién d6i khi hau, vi vay s& gop phan lam giam xam
nhép man tai ving DPBSCL.

3.5 Chi phi dau trr va vin hanh (Tiéu chuén 5)

C6 mot thyc té ring, cong nghé RO dang 14 loai
cong nghé duoc wu chudng nhit hién nay. C6 nhiéu
hé théng khir man quy mé ving ndéng thon dung
loai cong ngh¢ nay. Ngoai viéc dam bao chat luong
ngudn nude theo tidu chuan, cong nghé¢ da duoc
nghién ctru dé giam thiéu chi phi dau tu va van
hanh. Cong ngh¢ dugc ching minh dic biét hi¢u
qua dbi véi viec khir man nguon nude c6 ndng do
mudi khoang cao nhu nuéc bién, dbi voi nude lg
thi loai cong nghé nay vép phai sy canh tranh quyét
liét tir cac loai cong nghé khac nhu cong nghé ED.
Vi vay, yéu cau dat ra la loai cong ngh¢ dugc lra
chon d& khir man nuéc ngam cho ving nong thon
DBSCL phai ¢6 chi phi tong (dau tu va van hanh)
thdp hon loai cong nghé dang st dung phd bién
nhat hién nay (cong nghé RO).

St dung nang luong tai tao la mot giai phap,
tuy chi phi dau tu ban dau lai cao hon, do phai mua
tam ning lwong mit troi, bo diéu khién, bo chuyen
dién va pin luu trit, nhung chi phi van hanh lai thap
hon (do khong phai tra chi phi mua dién ludi). Hon
nira, mot giai phap khac 1a lwa chon loai cong nghé
tiéu thu nang luong it. R6 rang, tat ca ¢ day 1a mot
bai toan kinh té can phai giai quyét.

3.6 Bao tri va van hanh (Tiéu chuin 6)

Viéc ton tai cua mot loai cong nghé¢ duoc su
dung véi quy mo nho, tai vung ndéng thén, phu
thudc rat 1on vao viéc bao tri va van hanh. Cac
cong nhan van hanh tai dia phuong thudong chi
dugc dao tao nhitng ky nang co ban, do vay, mot
yéu cau quan trong ddi véi loai cong nghé sir dung
tai ving nong thon 14 khong doi hoi nhiéu k¥ ning
bao tri va van hanh.

4 SO SANH VA LUA CHON LOAI CONG
NGHE

Viéc so sanh va sau d6 1a quyét dinh lya chon
loai cong ngh¢ s€ dugc dya trén sy phén tich cac
ket quad nghién ciru cla cac du an da dugc trién
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khai trén thé gioi, két hop véi cac tiéu chuan duoc
thiét 1ap (phan 3) dua trén thuc t& diéu kién va
hoan canh tai PBSCL. Loai cong ngh¢ dugc lya
chon phai dap tng dugc 6 tiéu chuan trén va cé
hiéu qua kinh té nhét.

4.1 So sanh hiéu qua kinh té

Tong chi phi dau tw va van hanh 13 yéu t6 dau
tién va quan trong nhat dé xac dinh hiéu qué kinh
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té cia mot loai cong nghé. Tir két qua nghién ctru
thuc té, Strathmann (1981) da thé hién rang chi phi
dau tu va van hanh hé thong khir man nudc lg véi
téng chét rin hoa tan-TDS- dudi 5000mg/lit, thi str
dung cong nghe ED c6 chi phi ré hon 10a1 cong
nghé RO. Phan 16n dién tich nudc ngim nhiém
man tai PBSCL c6 day d6 man nam trong gidi han
tir 1.000-5.000mg/lit (Thang e al., 2002), vi thé rat
phu hop véi loai cong nghé dién tham tach.
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Hinh 5: Mdi quan h¢ giira chi phi sén xuat (USD/m3) ciia ba loai cong nghé khir min (chung cit, dién
thAm tach va thAm thiu ngugc) véi nong do muoi ciia nwéec duwge khir man (Strathmann, 1981)

Bén canh d6, mét sb yéu t6 phu khac gop phan
lam giam tong chi phi trén ciing dugc nhan dién
nhu sau:

—  Wright ef al. (2014) da ching minh rang véi
d6 man thap hon 5000 mg/lit thi cong nghé ED s&
can ning lugng it hon cong nghé RO (nhu Hinh 6).

— Cong nghé ED cung cip mot ty 1é nudc tai
sinh cao hon nhidu so v6i cong nghé RO. Ty 1é
nudce tai sinh cao s€ lam giam chi phi xur 1y nude
thai, va ty 1& nudc tai sinh cao ciing ddng nghia véi
viéc tang hiéu qua st dung ngudn nudc.

— Mang ED c6 chi phi cao hon mang RO,
nhung tudi tho cua cac loai mang ED dai hon 2-3
1an tudi tho ciia mang RO. Do vy, nhin chung thi
mang ED ¢6 hiéu qua kinh té hon.
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Pasanisi et al., 2002 da rut ra két luan tur
viéc hoat ddng cua mot nha may & Port Hueneme,
California 13 thoi gian ding hoat dong dé bao tri
cua cong nghé¢ ED it hon ntra thoi gian bao tri cla
cong nghé RO va cong nghé NF. Nhu vay, dé san
xuit cing mot khdi lugng nudc san pham trong
mot ndm, cong nghé ED sé& duoc thiét ké véi dung
lugng nho hon hai loai cong nghé trén, vi thé gia
thanh s& giam dang ké.

Cong ngh¢ ED sur dung ngudn dién mot chiéu,
do vay rat phu hop dé sir dung ngudn ning lugng
mat troi (nguon mot chidu). Boi vi tiéu thu nang
luong it hon céng nghé RO, nén chi phi dau tu cho
hé thong dién nang luong mit trdi sé it hon. Vi do
min nude dau vao 2000 mg/lit thi chi phi dau tu
ban dau cho hé théng dién niang lugng mit troi cla
ED chi bang % so voi RO (Wright et al., 2014).
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tach va tham thau ngwoc) véi nong do man cia nwoc dwoe khir man (Wright et al., 2014)

4.2 So sanh vé chit lwgng nuwéce san phim

Dong nude di vao hé thong khir min cua ca hai
loai cong ngh¢ ED va thim RO déu can cong doan
tién va hau xir ly (pre- va post-treatment). Trong
khi, cong doan tién xir Iy s& loai bo céc tap chat lo
limg va thé sinh bénh c6 kich thuéc 16n hon 5 pm
thi cong doan hdu xt 1y c6 chiic nang khur tring
nude. Cong doan tién xir 1y 1a can thiét vi dé bao
vé mang va chong bam ban gy tac nghén mang va
phan 16n cac thé sinh bénh sé& bi loai bo sau cong
doan nay. Chinh vi hai cong doan trén ma chat
luong nude san pham cua hai loai cong nghé trén
la twong duong (U.S. Department of the Interior
Bureau of Reclamation, 2009).

4.3 So sanh vé bao tri va van hanh

Thoi gian dung béo tri cua cong nghé ED la it
nhit (Pasanisi et al, 2002), cach thirc bao tri ciing
don gian hon so véi loai cong nghé RO va NF
(U.S. Department of the Interior Bureau of
Reclamation, 2009). Cé thé duoc hiéu rﬁng, murc
d6 phtrc tap trong béo tri thdp hon s& c6 co hdi cao
hon, dé hé théng duogc bao tri thanh cong bdi cong
nhan dia phuong. Vi vdy, céng nghé dién thim
tach phu hgp hon véi ving nong thon, noi ma ky
nang cua nguoi van hanh la gidi han.

5 THAO LUAN

O Viét Nam, cong nghé RO mic nhién duoc
cho 1a phui hop nhat, bat ké 14 n6 dugc ap dung dé
khir midn & noi nao, n6ng d0 man bao nhiéu, don
gian boi vi né duge sir dung phd bién nhat trén thé
gidi. Pay 1a nhan dinh thiéu cin ctr khoa hoc ciing
nhu thye tién. Nghién ctru nay thyc hién nhim xéac
dinh loai cong nghé khtr man nao phu hop nhét véi
cac cum dan cu néng thon vung BDBSCL, noi ma
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khan hiém nguﬁ)n nuée sach va chat luong dién
ludi ludn 12 mot vin dé. Nghién ctru nay huéng su
cha y dén viéc st dung hiéu qua ngudn nude ngam
tai chd, va cong nghé ED di thé hién duoc uu thé
vuot trdi hon cac loai cong nghé khir méan khac,
voi ty 1€ nudc tai sinh dat trén 90%.

Véi ngudn nang luong mit troi doi dao tai ving
DBBSCL, cong thém viéc chét luong dién nang tai
ving noéng thon van con thap, cong nghé khir man
tai ving nong thon nén st dung ngudn ning luong
tai tao nay dé van hanh. Mot mat 1a giam chi phi
van hanh, mat khac gép phan giam thiéu bién dbi
khi hdu va gitp dat dwoc chi tiéu Qudc gia vé su
dung nang luong mat troi trong sinh hoat va san
xudt. V&i ban chit ngudn dién mot chidu, ning
lwong mat troi ddac biét phu hop véi cong nghé
ED, vi khong can dau tu bd chuyén dién mot
chidu-xoay chiéu nén chi phi dau tu va van hanh s&
thap hon.

Khong nhiing thé, cong nghé ED con c6 tiém
nang ng dung trong viéc khir man cac nha may
cip nudc sinh hoat hién nay. C6 thé nhin thiy qua
dot han va méan lich st vira qua, do viéc dam bao
nhu céu nude sinh hoat cuia ngudi dan, cac nha
may cip nuéc da phai st dung nu6e nguyén liu
dau vao c6 lwong mudi khoang vugt mirc cho phép.
Két hop véi viée, cong nghé st dung tai cac nha
méy cip nudc sinh hoat khong thé khir man, vi thé,
nguoi dan tai cac do thi (vi du nhu & Bén Tre) phai
st dung nudc c6 nong do muéi/khoémg vuot mirc
cho phep. Vi vay, mét yéu cau moi dat ra la phai
khir mén nguodn nu6éc may (nudc cung chp tir cac
nha may cap nudc sinh hoat). Vi ly do diét trang
trong qua trinh vén chuyén qua hé thong duong
6ng dén v6i nguoi dan, nén tinh chit cua ngudn
nude nay thuong chira ham lugng clo cao. Vi vy,
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dé khtr man ngudn nudc nay can loai cong nghé it
nhay cam v6i Clo va d6 chinh la cong nghé ED.
Cong ngh¢ RO rdt nhay cam vdi Clo nén thong
thuong ngudn nudce trude khi di vao hé thong sur
dung cong nghé RO phai dugc khir Clo, vi thé chi
phi dau trr va van hanh s& cao hon.

Trong Hinh 6, Wright er al. (2014) da két hop
giita 1y thuyét va thi nghiém dé thiét 1ap mdi quan
hé gilta ndng luong tiéu thy (kWh/m®) cta hai loai
cong nghé khtr man (ED va RO) véi n@)ng dd man
cia nude dugc khtr man. Tiéu chuin nudc san
pham ma Wright ef al. (2014) da lya chon 1a theo
tiéu chuan ciia T chirc Y té thé giéi (WHO) voi
TDS<500mg/lit. Va Wright es al. (2014) da két
ludn rang, ngudn nude voi ndng d6 man (biéu thi
qua chi s TDS) 2000 mg/lit, sau khi dugc khir
man (TDS<500 mg/lit) thi cong nghé ED ti€u thu
nang luong it hon 50% so vdi loai cong nghé RO.
R rang rang, voi Quy chuan nudc dn udng QCVN
01:2009/BYT cua Viét Nam (TDS <1.000 mg/lit —
cao gip do6i so véi WHO) thi nang lugng tiéu thy
clia cong nghé ED s& con it hon rat nhiéu so voi
cong nghé RO. Nhu da trinh bay, chi phi nang
luong dong gop tir 30-50% tng chi phi van hanh,
do véy, cong nghé ED nén duoc lya chon dé khir
man cho cac cum dan cu nong thén DPBSCL.

6 KET LUAN

Nghién ctu thyc hién phan tich cac loai cong
nghé ndi bat hién dang van hanh trén thé gidi,
nham xac dinh loai cong nghé khir min nao phu
hop nhit véi cac cum dan cu nong thon ving
DBSCL, noi ma khan hiém ngudn nuéc sach va
chét luwong dién ludi ludn 1la mot véan dé. Dya trén
cac tiéu chuén duoc thiét lap tu diéu kién va hoan
canh thyc tién tai ving nong thén PBSCL, cong
nghé dién tham tach di duoc nhan dién 1a phu hop
nhét. Véi chi phi ddu tu va van hanh thip, viéc bao
tri khong qua phuce tap, ty 1& nude tai sinh cao,
khong nhay cam véi chat luong nuéc dau vao, tiéu
thu nang luong it nhit va dic tinh van hanh phu
hop v6i ngudn ning lwong mat troi ddi dao tai
ving DBSCL, nghién ciru nay dé xuit sa dung
cong nghé dién tham tach dé khir man cho cac cum
dan cu nong thon vung DBSCL.

TAI LIEU THAM KHAO

Poan Thu Ha, 2014. Panh gid mirc do tdn thwong do
bién d6i khi hau téi cip nude nong thén ving
Ddng bing séng Ctru Long. Tap chi Khoa hoc
K¥ thuat Thuy loi va Mdi trudng. 46: 34-40.

Burn, S., Hoang, M., Zarzo, D., Olewniak, F.,
Campos, E., Bolto, B., Barron O., 2015.
Desalination techniques — A review of the
opportunities for desalination in agriculture.
Desalination. 364: 2-16.

Phan A: Khoa hoc Ty nhién, Cong nghé va M6i triong: 45 (2016): 33-42

Subramani, A., Jacangelo, J.G., 2015. Emerging
desalination technologies for water treatment: A
critical review. Water research. 75:164-187.

Subramani, A., Badruzzaman, M., Oppenheimer, J.,
Jacangelo, J.G., 2011. Energy minimization strategies
and renewable energy utilization for desalination: A
review. Water research. 45:1907-1920.

Hoag, A., Guerra, K., Tiffenbach, A., 2015.
Qualitative comparison of reverse osmosis and
nanofiltration for treating brackish groundwater
in Texas. US Department of the Interior Bureau
of Reclamation.

Wright, N.C., Amos G. Winter V., 2014.
Justification for community-scale photovoltaic-
powered electrodialysis desalination systems for
inland rural villages in India. Desalination.
352:82-91.

Rheinlander, J., Geyer, D., 2009. Photovoltaic
reverse osmosis and electrodialysis — Application
of solar photovoltaic energy production to RO
and ED desalination processes. In: Cipolina, A.,
et al, (Eds), Seawater Desalination, Green
Energy and Technology. Springer-Verlag, Berlin
Heidelberg, pp. 189-211.

Tran DPuc Ha, 2010. Nghién ciru img dung mang loc
nano trong cong nghé xir Iy nude bién ap luc
thap thanh nudc sinh hoat cho cac ving ven bién
va hai ddo Viét Nam. Dé tai cip Nha nudc. Ma
s6: DTDL.2010T/31

Nguyén Hoai Chau, Cao Van Chung, Lé Xuan Thinh,
2005. Mot sé két qua nghién ciru xtr Iy nudc nhidm
man béng thiét bi dién thim tach tu ché tao. Tap
chi Khoa hoc va Cong nghé. 43(2) :114-120.

B¢ Cong Thuong, 2015. Maps of solar resources and
potential in Vietnam.

Strathmann, H., 1981. Membrane separation processes.
Journal of Membrane Science. 9:121-189.

U.S. Department of the Interior Bureau of Reclamation,
2009. Comparison of advanced treatment methods
for partial desalting of tertiary effluents.
Desalination and Water Purification Research and
Development Program Report No. 97.

Pasanisi, J., Persechino, J., Reynolds T.K., 2002. Project
compares brackish water desalination technologies —
Part 2. Water and Waste Digest. Available from:
http://www.wwdmag.com/desalination/ project-
compares-brackish-water-desalination-technologies-
%E2%80%93-part-2

Greenlee, L.F., Lawler, D.F., Freeman, B.D., Marrot,
B., Moulin, P., 2009. Reverse osmosis

desalination: water sources, technology, and
today’s challenges. Water Research 43: 2317-2348.

Loeb, S., Sourirajan, S., 1963. Seawater
demineralization bymeans of an osmotic
membrane. Adv. Chem. Ser. 38: 117-132.

National Renewable Energy Laboratory (NREL),
2006. Integrated wind energy/desalination
system. Final Report SR-500-39485.



Tap chi Khoa hoc Truong Dai hoc Can Tho Phadn A: Khoa hoc Tu nhién, Cong nghé va Moi truong: 45 (2016): 33-42

Veerapaneni, S., Long, B., Freeman, S., Bond, R., Raluy, R.G., Serra, L., Uche, J., 2005. Life cycle
2007. Reducingenergy consumption for assessment ofdesalination technologies
desalination. Journal of the AmericanWater integrated with renewable energies.Desalination.
Works Association. 99(6): 95-106. 183: 81-93.

Semiat, R., 2008. Energy issues in desalination Thang, T.D., Dan, N.P., Visvanathan, C., 2002.
processes.Environmental Science and Impact of salwater instrusion on Vietnamese
Technology. 42(22): 8193-8201. rural coastal communities. Asian Water, 18(6).

42



