@TAP CHi 3:‘
, s >. - [4"EME 2021
,. KHI TUONG THUY VAN v

Bai bao khoa hoc

Chon lya cong ngh¢ va tlem nang ung dung cong ngh¢ IOT trong
hé thong khir mén dé cap nuwdc sinh hoat cho nguwoi dan vung bi
xam nhip min khu vuc Bén Tre

Tran Thanh'*, Phung Chi S§!, H6 Thi Thanh Van2, Nguyén Pinh Quy?, Lé Thanh Hai
Biru®, LAm Vin Tan*

! Truong DH Nguyén T4t Thanh, TP. H6 Chi Minh; tthanh@ntt.edu.vn;
entecvn.pcsy@gmail.com

2 Truong PH Tai nguyén va Moéi truong TP.HCM, TP. H6 Chi Minh;
httvan@hcmunre.edu.vn

3 Cong ty C6 phin WASOL; henry.nguyen@wasol-vn.com; buu.le@wasol-vn.com
4S¢ khoa hoc va cong nghé tinh Bén Tre; Ivtan@ntt.edu.vn

*Téc gia lién h¢: tthanh@ntt.edu.vn; Tel.: +84-986088210
Ban Bién tap nhan bai: 3/2/2022; Ngay phan bién xong: 31/3/2022; Ngay dang bai: 25/4/2022

Tém tit: Hién nay, hién tuong ngap min da anh huong dén 10/13 tinh trong khu vue dong
bang séng Ctru Long. Voi cac nha may cap nudc theo cong nghé cii & hau hét cac tinh 1a
chua dap ung dugc cac yéu cau vé khtr min dé mang lai di nudce sinh hoat cho nguoi dan
khu vire, dan dén tinh trang khan hiém nuéc ngot. Tim kiém cong nghé va trién khai lap dat
cac cong trinh, thiét bi xur Iy nude bién va nudc lg dé cung cép nudce cho cac cum dan cu,
d6 thi ven bién va hai dao 1a mot nhiém vu cdp bach va can thiét, dic biét 1a trong tinh hinh
bién d6i khi hau nhu hién nay. Nghién ctru dy kién thiét 1ap hé xur ly khir mén thir nghiém
v6i quy mo hai m2/ngay dém va (mg dung cong nghé IOT dé tu dong hod va kiém soat qua
trinh don gian nhat tiét kiém nang luong va mang lai tinh kha thi trong van dé chuyen giao
cong nghé thuc té dén cac khu vyc trong tinh trang ngudn nhan luc con nhidu han ché.

Tir khéa: Bén Tre; Cong ngh¢ khtr man; Cfip nuoc sinh hoat; IOT; xam nhap man.

1. Giéi thiéu

DBSCL gdm 13 tinh va thanh phd, ¢ dién tich khoang 40.000 km?; dia hinh thip va
bang phang, phan 16n c6 do cao trung binh tir 0,7-1,2 m so voi muc nude bién va 1a ving bi
anh hudng néng né boi bién d6i khi hau, chiu anh huéng truc tiép boi tridu cuong va xam
nhap man. Hang nam, dién bién cuc doan cua khi hau nhu: cac dot han, d6 méan da bat dau
c6 xu huéng dén sém hon, véi ndng do ngay cang cao va kéo theo xdm nhap min sdu trong
ndi dong 13 chuyén thudng xay ra; anh huong nghiém trong dén hoat dong san xuit va doi
sdng sinh hoat ciia trén 21 triéu dan, trong d6 c6 trén 80% déan sd sdng & ving nong thon.
Thu tuéng Chinh phi d3 ban hanh Chi thi 04/CT-TTg ngay 22/01/2020 vé viéc trién khai
cac giai phap cap bach phong, chéng han han, thiéu nuéc, xdm ngap min. Theo Tong cuc
Thuy loi (Bo Nong nghiép va Phat trién Nong thon), cap nhat dén ngay 10/04/2020, han han,
xam nhdp man tai PBSCL gay thiét hai ning né khién khoang 79.200 h¢ dan dang gap kho
khan, thiéu nuée sinh hoat (Bén Tre ¢6 12.700 hg, S6¢ Trang: 19.000 hd, Kién Giang: 11.300
hg, Ca Mau: 17.500 hg, Bac Liéu: 3.300 hg, Long An: 7.900 ho, Tra Vinh: 6.000 ho) va
43.000 ha ltia dong xuén, 1.700 ha cdy an qué, 79 ha rau mau bi thiét hai. Nghién ctru vé xam
nhdp mén va d6 man thu hut dugc quan tam tir nhitng ndm 1960 khi bét dau tién hanh quan
trac 46 min & hai ving dong bang song Hong va PBSCL. Khoi dau 1a cac du an, cong trinh
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nghién ctru, tinh toan vé xac dinh ranh gidi xdm nhap min theo phuong phap thong ké trong
hé thdng kénh rach thudc 9 ving cira song thuéc DPBSCL. Cac két qua tinh toan tir chudi sd
liéu thyc do da 1ap nén ban d6 dang tri man véi hai chi tiéu co ban 1%o va 4%o cho toan khu
vuc dong bang trong cac thang tir thang 12 dén thang 4. Trong 6 tram do man dai dién cho
khu vyc tinh Bén Tre, ¢ 3 tram nam & vi tri cira song (An Thuan, Bén Trai va Binh Dai) va
3 tram ndm & sau hon vé phia thuong luu (Huong My, Loc Thudn va Son Pdc). Két qua ciing
cho thdy, cdc nim c6 do man nho hon nhiéu 1a nim 2000, 2001, 2003, 2006, 2008, nhiing
nam vé sau 16n hon nhiéu 1a ndm 2013, 2015, 2016. Nam 2016 la nim c6 xam nhap mén
16n nhat xuét hién, ¢ gia tri 16n hon trung binh dén 8%o & tat ca cac tram, mirc man co liic
1€n t61 25.000 mg/l. Nhitng nam tiép theo, Pham Viét Hoa cung cong su thudc vién Pia Ly
Tai Nguyén TP.HCM da nghién ctru phuong phap danh gia han min bang vién tham, tir 6
1ap nén ban dd phan ving xam nhap man, mirc d6 va dién bién xam nhap man tinh Bén Tre
duogc xdy dung tir cong nghé vién tham da ting, da d6 phéan giai, da thoi gian. Két qua cho
thiy d6 min ngdy cang gia ting va xdm nhap vao sdu rong hon, hau hét cac thoi diém can
dinh mn 1én hon 25%o. Theo ghi nhéan cac két qua nghién ciru dén 2019-2020 ciia Dai Khi
tugng Thuy van tinh Bén Tre, trén song Ham Ludng va C6 Chién, xAm nhap man rit nhanh
va & muc sau hon dot han méan lich sir ndm 2016. Tai cang c4a Binh Dai (huyén Binh Pai), d6
man tr 26-29%eo; tai xa An Thuan (huyén Thanh Phu), man giao dong tir 25-28%o; tai Tiém
T6m (huyén Ba Tri), d6 min 1én dén 27-30%o. D6 min 4%o da xam nhap vao dét lién cach
ctra song khoang 48—68 km, qua dia ban cac xa: Tan Thach, Tién Long (huyén Chau Thanh);
Long Théi, Tan Thiéng (huyén Cho Lach). D6 min 1% xdm nhdp vao dat lién cach cira song
tir 63—83 km, qua dia ban cac xa Pha Ttc (huyén Chau Thanh), Vinh Binh (huyén Chg Lach).

Vé cong tac ing pho vi man trong ngan han, tir dau nam 2020 dén nay, MTTQ Viét
Nam, céc t6 chirc thanh vién ciia Mt trin cac cdp trong tinh van dong cac t6 chirc, ca nhan
trong va ngoai tinh hd trg bon trit nudce, may loc nude, nude udng, nuoc ngot dé tang cho
nguoi dan khic phuc han man. Riéng Uy ban MTTQ Viét Nam tinh d3 tiép nhan, phan phi
cac nguon luc hd trg clia cac t6 chirc, ca nhan trong va ngoai tinh dén nguoi dan trén dia ban
tinh khac phuc han man gdm: 1.653 bon trit nude; 8.600 binh nudc udng cac loai, hang traim
m3 nude ngot d giup ngudi din phan nao giam bot kho khin trong dot han man, nhét 1a
nhirng hg ngheo, can ngheo, gia dinh chinh sach kho6 khan trén dia ban tinh. Va trong thoi
diém nay, trén dia ban tinh c6 nhidu diém chia sé nudc ngot cho nguoi dan, tiéu biéu nhu ba
Nguyén Thi Hudng, xa Phii Hung; Garage Nguyén Diing, phuong Phu Khuong, thanh phd
Bén Tre; ong Nguyén Phuéc Thanh, xa Phu Thuan, huyén Binh Dai; Anh Tran Vin Hoa, x4
Hoa Nghia, huyén Chg Lach; thuong binh Huynh Hiru Nghia, xa Phudc Thanh, huyén Chau
Thanh. Tuy nhién méi chi giai quyét duogc mot phan ngon ciia vin dé va khong mang tinh
bén vitng do gia thanh, cong van chuyén cho cap nude ngot dang ¢ muc rt cao. Pé tng phod
trong dai han, trong thoi gian qua, tinh Bén Tre da nghién ctru dap 10 dap tam trit nudc, nao
vét 260 km tuyén kénh nodi dong; van hanh ho chta nude ngot Kénh Lap, huyén Ba Tri trit
trén 800.000 m® nudc; lip dat va van hanh tdi da cong suét cac hé théng loc mdn RO. Nhin
chung, tong quat cac cong ngh¢ khu man ¢ Viét Nam hay ddng bang song Cuu Long noi
chung va ¢ khu vuc Bén Tre cho thdy cac cong trinh khir mén da duoc trién khai tir 1au, tuy
nhién ¢ nhiéu van dé han ché trong tam can giai quyét: (D Hau hét thiét bj tmg dung cong
ngh¢ khir mén deu 0 quy mod rat nho dé thi nghi¢m hay dé cap nude cuc b cho ho gia dinh,
chua thé giai quyet duoc van dé han min trong tam vi mo. (2) Pic trung d6 min cua Ben Tre
hay khu vuc dong bang song Ctru Long rat phirc tap do anh hudng ctia diéu kién thoi tiét, luu
lugng cua song thuong ngudn db vé, anh ‘huong han man theo ting nam dan dén d6 man
mubi bién thién lién tyc v6i khoang thay d6i tir nho 4000 mg/1 dén rat man 35000 mg/1. Picu
nay s€ gay kho khan v cung 16n cho tat ca cic cong nghé xur Iy nude nhiém min c6 the hoat
dong van hanh 6 on dinh, hé thong v6i chét luong man dau vao bién thién s& lam giam tudi tho,
giam cong sudt thiét ké, lang phi vé nang luong van hanh va trén hét 13 yéu cau vé ngudi van
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hanh hé thong phai c6 chuyén mén cao dé xir Iy hiéu qua dbi voi nuée c6 do man cao hay
bién thién rong. (3) Cac cong ngh¢ khir man hién tai hau hét 1a nhép ngoai va phu thude rat
16n vao nha san xuat vé cong nang va linh kién. Trong diéu kién bién thién d6 man phai thay
d01 ché d6 van hanh, luong tudn hoan rat phtre tap s& dan den nguy co hu hong cac thiét bi
néu ngudi van hanh khong c6 kha ning kiém soat; (4) viéc tic nghdn mang khi van hanh loc
RO 1a mot van dé ton tai dén hién nay va lam gia thanh hé théng loc man RO tang cao ngoai
ra viéc tién ton rat nhiéu nang luong khi van hanh hé théng loc RO 1a nhiing han ché rat l6n
cua hé théng khi trién khai rong rai vao thyc té.

Pung trudc nhu cdu vé nude sach trén thé gidi va Viét Nam ngdy cang gia ting dudi tac
dong anh hudng cua bién d6i khi hau, hién twong han han, xAm nhap min nén cong ngh¢ xu
ly nuée man (nude bién), nudc nhiém min (nude 1o) ngdy cang dugce quan tim nhiéu hon
trong cong ddng nghién ctru va tng dung [1-2]. Khir man da duoc nghién ciru trong nhiéu
thé ky nhung méi chi dat duoc nhitng két qua ndi bat trong vai nim qua [3]. Viéc lya chon
loai cong nghé xtr Iy nuwéc min (nude bién), nudc nhiém min (nudc 19) sao cho phu hop voi
diéu kién, hoan canh va muyc tiéu ing dung ¢ mdi ving va lanh thé 1a rit quan trong do sy
khac nhau vé thd nhudng, d6 min cia nude dau vao va diéu kién ty nhién.

KHU MAN
¥
§ ¥
St dung nhiét St dyng mang
Chung cit nhiéu
giai doan MANG LOQC RO
Chung cit
da tic dung
PIEN PHAN
Nén hoi

Hinh 1. Céng nghé xtr ly nuéc mén, nude nhiém min pho bién hién nay.

C6 rat nhiéu nghién ciru trén thé gidi da dugc thuc hién dé so sanh cac cong ngh¢ khac
nhau, trong d6 chu yéu duya trén cong ngh¢ nhiét va loc mang [4]. Mot 5O ‘nghién clru da so
sanh tong quan mot s wu diém va han ché vé: kha nang san xuat, hiéu suét thu hoi, tiéu thy
nang lugng, chi phi van hanh, thiét ké thi cong, tiéu chuén chét luong nudc, hi¢u qua kinh té
clia cac cong nghé khir mian thuong sir dung nhu chung ct nén hoi (vapor compression
distillation) [5-7]; thim thiu ngugc (RO) [8-11]; UF-NF [12-14]; FO-RO [5, 15, 16]; FO—
OMBR [17, 18]; FDFO-NF [19] Cong nghé mang dé hd trg xir Iy nudc nhiém man bat dau
phat trién va dén nam 1960, khi mang khong dbi xtmg duoc tmg dung trong khir min thi
nganh cong nghié¢p nay mdi dugc md rong va phét trién [20, 21]. Nam 2013, c¢6 hon 17.000
nha may hoat dong, cung cap khoang 80 x 106 m? nudce/ngay cho 300 tricu nguoi tai 150
quoc gia [21]. Nam 2015, cong suét tang len gan 97,5 x 10° m3 nude/ngay [22]. Ngudn cung
cap nude dy kién s& tang lén 192 x 10° m? nudce/ngay vao nam 2050 [23]. Cong nghé mang
loc dang tré nén phd bién hon & nhiéu khu vye do mic tiéu thy nang luong phu hop, it anh
huong moi truong va kha nang tmg dung linh hoat [24]. M6t s6 cong ngh¢é mang bao gom
siéu loc, mang dién phan, va tham thau nguoc [4, 25] da dugc phat trién dé dap g nhu cau
nudc ngot nhidu ving trén thé gisi.

Tir nhitng thuc trang néu trén cho thay tinh cap thiét va kha thi cta nghién ctru can tap
trung vao viéc nghién ciru xay dung mét hé théng khtr min nghién ctru téi wu cac giai doan
xur 1y va tich hop ing dung IoT dé linh hoat trong ché d6 van hanh & cac diéu kién cong nghé
khac nhau. Duya trén yéu cau d6, mot hé thong xtr Iy nude nhieém man quy mo tap trung voi
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chi phi tiét kiém nang luong, tang cuong thoi gian st dung hiéu qua mang loc RO bang viéc
nghién ctru cac hé thong tién xir Iy dé nang cao hiéu qua loc, hé thong rira mang dé giam hao
phi thay thé vét tu tiéu hao, dong thoi co thé kiém soat duoc diéu kién van hanh va thay doi
ché dd van hanh kip thoi, ty dong dua vao sy bién thién cia nudc dau vao 1a vo cung cép
thiet.

2. So sanh va lga chon cong nghé khir man phu hop

bé chon lya cong nghé khir mé@n phu hop, dua vao tinh hinh thuc té & khu vuc Bén Tre
va dong bang song Ctru Long c6 dd man bién thién va thay ddi theo mua, nhu cau sir dung
nudce 1on cho sinh hoat va ndng nghiép, cac tiéu chi danh gia duoc chon lya theo: (1) c6 kha
nang ap dung voi quy mo tap trung dé cung cap nudc sach cho nguoi dan, trude hét 1a dap
mg cho nhu cdu sinh hoat; (2) cong nghé co thé thich img duoc véi diéu kién d6 min thay
d6i; (3) c6 gia thanh—chi phi xir 1y tot nhat trong tinh trang do man thay doi tir 5%o 1én dén
30%o.

Hién nay, c6 nhiéu dy 4n/dé tai nghién ctru dang trién khai nham cai thién va tdi wu cong
nghé; giam thiéu tiéu thu nang luong cac cong ngh¢ khir man, giam chi phi van hanh san
xudt; danh gia kha thi vé mit kinh te [9]. Trong d6, cong ngh¢ lai la loai cong nghé két hop
nhiéu loai cong nghé khac nhau co tlem ning phat trién [26] nhu mang loc RO két hop mang
loc nano (NF), Loc nude tham thau tiép (FO), mang siéu loc (UF), mang loc sinh hoc MBR
[27. 28]. V& mit k¥ thuat ciing can xem xét nhitng yeu t6 anh huong nhu d6 phuc tap cua
cong ngh¢ khi van hanh cung nhiing ti€u hao vt tu dé c6 thé c6 mot sy chon lua phu hop
duoc thé hién trong Bang 1.

Bang 1. Bang so sanh thong s6 k¥ thuat ciia mot s6 loai mang.

Thong s RO UF-NF FO-RO FO-OMBR FDFO-NF
~ R Nitto Denko ESNA1- Hydration Hydration
Hang thuong mai FilmTec LF 4040 Technologies - Technology
dién hinh SW4040 ESNA3. Hvd fics Tnno atioi Innovations,

, Hydranautics \% Albany,OR
e ren . Cellulose C.ellulose C.ellulose Cellulose
Vat liéu Polyamide triacetate (CA) triacetate (CA) triacetate triacetate (CA)
hoic TFC (CA)
Luu lugng (L/h) 25 2000 4-8 5.9 8
A At 1
Cong suat loc ), so34s 6 15— 100 13 144
(m°/ngay)
Ap suit hoat
dong (bar) (Bom 4-41 0.45 — 60 24318 25
hit — bom qua
mang)
bién 4p lam viéc 5_10 038 — 4.9
(kWh/m?) '
pH ~6.5 3-10 7-8.1 6-8 7-8.0
L A A
wong mudi dau 50 46000 5000 15000 73000 395 2491
vao (ppt)
Nhict do hoat ), 45 Nho hon 40 20+2.0 30+2.0 42-265

dong (°C)
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Théng sb RO UF-NF FO-RO FO-OMBR FDFO-NF
Bo 1 o Vi : hua i Chuan bj
L A ? oc ;SO b? V? Chuan bi dung dich Chuan 'bg C. uan bi dung
bicu kién thém hoa chat, xu ly R . N dung dich dich raw
z R , .~ Khoéng raw solution nong ; ) N N
de hoat dong chinh pH nudc 46 cao raw solution solution nong do
trén 6.5 ’ noéng do cao  cao

Qua d6 c6 thé thdy cong nghé RO c6 thé thich hop trong viéc timg dung trong diéu kién
thyc té do kha nang khir min v6i d6 sai lugng mudi dau vao rong. Do pH ¢ muc trung tinh
va nhi¢t do hoat dong phu hop véi tinh chit nudc dia phuong. Cong suat loc da dang véi do
man thap c6 thé ning cao cong suat thém. Céc thiét bi thay thé cho cac thiét bi hd tro khi c6
su ¢d ciing d& dang tim kiém do qua trinh thwong mai hoa rong rdi & Viét Nam.

Ti€u thu nang luqng duge xem xét tham khao tai hinh 2 cho thay cac nha may RO la
3,5-4,2 kWh trén mdi m? nuée, trong d6 h¢ théng RO str dung truc tiép 2,9-3,5 kWh va phan
con lai dugc str dung dé bom lay nudc cap, tién xir 1y, va cac h¢ thdng phu tro khac [29, 30].
Hién nay, mot s nghién ctru tap trung st dung cac ngudn ning luong tai tao nhu nang luong
mat troi, gi6 va dia nhiét [2, 31, 32] nham giam chi phi ning lugng. Mot s6 nghién ctru da ap
dung hé théng tham thiu ngugc RO mach kin (CCRO) cho thay tiét kiém ning luong dang
ké, CCRO giam (~ 37%) so v&i RO thong thuong, tiét kiém tong cong duoc 64% nang luong
[33]. Tuy nhién, quy trinh nay thuc hi¢én quy mé thi nghi€ém va chua dugc thuong mai hoa
[33].
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Hinh 2. Mdi quan h¢ giita chi phi san xuat (USD/m?) cua ba loai cong nghé khir min (chung cat,
dién tham tach va thim thau nguoc) voi ndng dé mudi ciia nude duge khir man [34].

So sanh va lya chon loai cong nghé s€ dugc dua trén sy phan tich cac két qua nghién ctru
ctia cac du an da duoc trién khai trén thé gidi, két hop véi cac tiéu chuan dugc thiét 1ap dua
trén thuc té diéu kién va hoan canh tai dja phuong. Loai cong ngh¢ duoc lya chon phai dap
g dugc tiéu chuan quy dinh va c6 hiéu qua kinh té, trong d6 cong nghé RO duoc sir dung
pho bién nhat trén toan thé giéi (chlem 61% thi phan) [3]. Trong cong nghé RO, viée st dung
bom 4p luc cao nham day nudc bién qua mang ban tham dé thu dugc nude sinh hoat 14 rat
quan trong [32]. Thong qua so sanh va lya chon loai cong nghé s€ dugc dua trén su phan tich
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cac két qua nghién ctru cta cac du an da duoc trién khai trén thé gidi, két hop véi cac tiéu
chuén dugc thiét 1ap dua trén thuc té diéu kién va hoan canh tai dja phuong.

Nhin chung v6i cong nghé RO cho két qua xtr 1y dat hiéu qua t6t, nude dau ra dap ing
quy chuin nuéc sinh hoat nhung dé c6 thé phat trién thuong mai hay phat trién 1én quy mé
16n hon con phai trai qua cac nghién ctru va thir nghiém nhiéu hon. Véi trang 1a cac cong
nghé khir min RO ¢ Viét Nam thuong chi dugc ap dung trong cac san pham nhap khau
thuwong mai véi quy mé nho (phd bién nhat 1a quy mo ho gia dinh) va gap tro ngai 16n vé chi
phi gia thanh thiét bi. Hau hét cac nghién ctru khir man tai Viét Nam déu & quy mo nho dang
phong thi nghiém theo hinh thirc mé phong va hau nhu chwa c6 ap dung quy mé thuc nghiém
hay quy mé tap trung hodc tich hop cac cong nghé tién tién;hay tap trung vao xir Iy nude
nhiém min (nudc o).

Do vay, voi tinh trang khan hiém nude ngot khi mua kho dén nhu ¢ khu vuc dong bang
song Ctru Long noi riéng, viée phat trién cong nghé xir Iy nude nhlem man quy mo tap trung
phai can duoc quan tAm nhiéu hon tai cac nha may va cac tram cdp nude sinh hoat, pht hop
v6i diéu kién, hoan canh va muc tiéu tmg dung cua dia phuong. Déc biét tinh hinh d6 mén
phtre tap bién thién lién tuc, viéc van hanh va diéu khién hé thong gip rat nhleu kho khan va
d& c¢6 nhiéu rui ro. Nhu cau mg dung cac cong nghé dleu khién ty dong ciing rat cap thiét va
vo cing ¢ y nghia thuc té trong giai doan chuyén doi s6 nhu hién nay.

3. Quy trinh khir min dé xuit

Nghién ctru dugc thuc hién tai trung tdm Phat trién cong nghé cao PH Nguyén Tat
Thanh-khu cong ngh¢ cao (The Saigon Hi-Tech Park), phuong Tan Phu, quan 9, thanh phd
Thit Drc, thanh phé H6 Chi Minh. Céc phén tich chi tiéu vé nudc man va hé thong dir liéu
quan sat dugc theo doi tai phong thi nghiém cong nghé moéi truong—Vién khoa hoc méi
truong. V& quy trinh so d6 cong nghé, hé thong khir man thir nghiém quy mé 2 m3/ngay theo
quy trinh cong ngh¢ dugc mo ta nhu hinh 3.

STEP 1 STEP 2 STEP 3
Nwéc nhiém man Tién xie 1y Reverse Osmosis Diéu hoa + khir tring
(RO)

% 5 111

il

Bo loc loai b6 chat Nuwéc c6 dd man cao
® rinlo Iing va cac hat ‘ b con sot lai dwoc thaira
® khaccothécantré B  duwoi dang nudc mubi

qua trinh khir mudi

Hinh 3. Quy trinh xir Iy nudc nhidm man bang cong nghé RO ¢é tién xr 1y.

Tir hé théng nudce lo dau vao, théng qua duong dng duoc bom 1én hé tién xir 1y dé khur
b6t cac tap chat va giam chi s6 SDI thip hon 5 nhu Hinh 4. Sau d6 nuéc duoc bom qua hé
théng loc RO dé tién hanh khir man. Nude dau ra khi dat yéu cu vé do man s& theo duong
dng qua thiét bj khir tring UV trude khi vao bé chira nude thanh pham. Dé bam bao hé thong
duoc hoat dong on dinh va tranh tinh trang bi nghén, tac mang va tang tudi tho hoat dong cua
mang. Hé thong ciing két ndi voi hé chdm hod chit chdng cau cin mang tu dong va hé thong
rira loc mang tu dong CIP khi chi s6 TMP ting cao (hinh 5).
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Hinh 4. So dd cum tién xu 1y (loc tho) cho hé théng xtr Iy nude nhiém man.

Nyoc quaxirly, |

_____________________ Hga chatcip
Bom CIP
T
E I .
Cartridge Spum

Bon chira dd CTIP

Hinh 5. So d6 cum CIP cho hé théng xtr Iy nuréc nhiém min.

Nhu vay, tong quat toan hé thong s& duoc mo ta theo so do hinh 6.
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Hinh 6. So db quy trinh cong nghé xir Iy nude nhiém mén.
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4. Cic van d¢ tiém ning g dung iot trong hé thong khir min

Dé hudng toi muc tiéu nang cao hiéu qua va tiét kiém chi phi, cing véi su phat trién vé
mat khoa hoc cong nghé, mot hé théng 10T thu thap dir li€u va h¢ théng diéu khién, giam sat
v&i co ché hoat dong nhu mot h¢ théng thu thap, quan 1y dir liéu, tuong tac va kiém soat hoat
dong ciia cac loai may moc, thiét bi nhu van, may bom hay cac dong co, ciing nhu luu trir
moi thong tin vao tép tin may chu s€ giip mang lai cho hé théng xir Iy nude cip tap trung
nhiéu tinh nang wu viét nhu: (1) Nang cao nang suat: nho qua trinh phén tich cac quy trinh
san xudt, nha quan 1y co thé dung cac thong tin nay dé gia ting hiéu qua san xut va cai tién
k¥ thuat; (2) Cai thién chét lugng san phdm: ciing thong qua viéc phan tich cac hoat dong,
nha quan 1y c6 thé tim cach han ché, ngin chin céc sai sot trong qua trinh san xuat.

Gidng nhu SCADA, cac giai phap IoT ciing chiu trach nhiém thu thap, phan tich va hién
thi dir liéu tir may moc hodc cac co so ha ting khac nhau. Mac du né co6 vé hoat dong tuong
tir nhu SCADA, nhung vu diém 16n nhit 13 no co thé cung clp cac giai phap khong day voi
tinh linh hoat ma SCADA khong thé cung cip. So d6 khdi hé thong diéu khién tich hop IoT
dugc d& xuit c6 ToT gateway 14 trung tAm c6 kha nang két ndi voi bo diéu khién trung tim
(PLC), c6 kha ning truyén nhan khong diy v6i cam bién, co cAu chap hanh va truyén nhan
dix liéu 1én server. Ta c6 thé chia hé ToT trén thanh 3 cum chinh, mdi cum sé& dugc giai quyét
tuong trng véi cac ndi dung nhu sau:

Tir d6, md hinh hé thong xir ly nude nhiém min dé xuét nhu trong hinh 7, cac cam bién
tich hop IoT dé 1ay dix liéu duoc bd tri nhu sau: 2 cam bién muc nude (LS) cho bé chira nude
tho va bé chira nudc thanh pham 2 cam bién do d6 man (EC), 1 cam bién dé do do man nudce
dau vao duoc dit ¢ sau bom cap loc va 1 cam bién dé do do min nude dau ra duoc gan sau
hé thdng loc RO. 2 cam bién luu lugng nuéce (FIT) duge dit trude va sau hé théng RO dé do
luu lvgng nude dau vao va do luu luong nudc dau ra, tir @6 tinh ra hi¢u suét thu hdi nuée
ctia hé thong. 1 cam bién luu luong nude dau vao dit ngay trudc bom cao ap, 1 cam bién
lwu lwong nudce dau ra dit ngay sau h¢ thdng loc RO. C6 3 cam bién do luu lwong nude dang
co (FL) va 7 cam bién do ap sut dang co (PG). Co 1 cam bién Relay ap sut (PS) tra vé tin
hiéu ON/OFF cho biét trang thai ap sut 1a cao hay thap so vé6i ap suat dugc cai dit.

Hé théng server diéu khién tir xa

Hé théng dugc chia lam 3 cum chinh:

e Wireless Sensor Network

o Hé théng diéu khién trung tam tich hop loT {C;{? m
T - =)

e Hé thong server diéu khién tir xa BER

Wireless Sensor Network Hé théng diéu khién tich hgp lo} 2

C\@ loT-Gateway ///"/ :Q
Actuators *\\ )) -~ < =
(Pumps, Compressor) ‘\\\\
® D

Sensors _,,——"'/ Bothu

(Tos,Ph) - Modbus RTU/ TCP-IP
SN 7 -
Sensors e
(Ap sudt, luu lugng)
N
Sensors
(Dién nang) Any PLC Anny HMI

Hinh 7. So d6 khdi hé théng didu khién tich hop IoT duoc dé xuét.

Nguyén 1y van hanh ciia cac cam bién & cac bd phan ving duge mé ta nhu sau:
- Trang thai cua may bom va may nén khi: trang thai dugc x4c dinh thong qua cam bién
do dong dién do tryc ti€p trén dong dién cap cho mady bom va may nén khi d6. Do d6 may
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bom va may nén khi s& ¢6 3 trang thai 1a chay/dimg va thém trang thai 1a bt thuong. Trang
thai bat thuong 1a khi hé thng yéu cdu may bom va may nén khi chay. Tuy nhién qua kiém
tra cam bién dong dién tiéu thy ta thiy dong dién ndm ngoai ving gia tri cho phép (gia tri nay
c6 thé cai dit). Nguyén nhan c6 thé 1a may bom hodc may nén khi bi hu hoic bi chay qua tai.

A A L
oo (oe)
3 G 5 IMF Anti - scala Reducer Az
BE CHUA NUGC THO Bom cip lo MME G_AC it e st ] Sm C P
HE THONG TIEN XU LY HE THONG CHAM HOA CHAT HE THONG CIP

98 -
> Lo o2 I

L |
RO Pass Bom cao ip Cartridge Sum
IHIET BI o
KHU TRUNG UV HE THONG LOC RO
k. A . [, Dudng nudc

@ Thiet b do va kiém seodt online

BE CHUA NUGC T
é = Thiét bi co hoc
THANH PHAM ® ) )

s DBudng CIP

------- L Buong hoa chit
Hinh 8. So dd hé thng xir Iy nuéc nhiém man RO két hop 10T,

- Thay ddi ché d6 van hanh cua nha may: Hé théng xur Iy nuéc man c6 hai ché do chay
chinh d6 1a ché d6 chay tu dong va ché do chay bang tay. Trong ché do chay tu dong thi tat
ca hé théng co ciu va thiét bi tu van hanh bao gém cac bom, cac van, may nén khi,... Trong
ché do chay bang tay thi cac co ciu, thiét bi khong tu dong chay. Ngudi van hanh cé thé bat
hoic tit bom, van hodc may nén khi bat ki thong qua man hinh ngudi ding, hodc théng qua
website. Ngoai ra trong ché d6 chay tu dong ngudi van hanh c6 thé tit chic ning chay tu
dong ciia riéng mot thiét b nao d6 trong khi van giitr nguyén hoat dong ctia nhimg thiét bi
khac. Do d6 hé thong c6 thé tw dong chay linh hoat rat nhiéu ché do. Va viéc thay doi ché do
chay nay c6 thé thuc hién tu dong khi diéu kién hoat dong dAu vao cua nha may thay doi.
Hoic nguoi van hanh ciing ¢ thé chu dong thay doi ché do chay tir xa thong qua hé thdng
web hodc app trén dién thoai ctia hé théng IoT.

- Tinh toan bao tri thiét bi: quy trinh 1én ké hoach bao tri, bao dudng, rira mang, thay thé
mang loc,.. dugc thuc hién dya trén hai thong s6 chinh d6 1a téng thoi gian chay cua bom va
ap suat tac dong 1én mang.

Vidu I: Bom chay dugc 1000 gio —» kiém tra ngoai quan, co khi, xiét dc, kiém tra cap,
diém d4u ndi dién, tra nhot 6 bi...

Vi du 2: Khi ap sudt hé théng c6 xu hudng tang, luu lwong thanh phim khong dap tng
du » thay mang hoic chay ché do tw dong lam sach (CIP).

Nho tng dung IoT cho phép theo ddi, quan 1y thoi gian chay ctia bom, ap suat tic dong
1én mang, cac thong sb cai dit,...Hé thong s& tu dong nhan tin hodc canh bao tir xa dén cho
nhan vién bdo hanh, bao tri. Hoac tu dong chay ché do CIP. Nhiing thong s6 vé thoi gian,
diéu kién van hanh c6 thé duoc thay d6i hodc cai dit tir xa thong qua hé thdng server trén
giao dién web hoac app.

Qua tng dung IoT tich hop cac thiét bi cam bién do cac thong sé méi truong cho phép
giam sat, thu thap thong s6 moi truong trén dién rong. Cho phép du bao, lap ké hoach diéu
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khién cho diéu kién hoat dong t6i wu va pht hop v6i cong suit st dung. Hé thdng duoc quan
1y tir xa, moi lic, moi noi. Ngudi st dung c6 thé xem tinh trang hoat dong ctia hé thong, ciing
nhu diéu khién cac ché do hoat dong qua cac thiét bi dién tr nhur laptop, dién thoai thong
minh. Tir d6 s& han ché t6i da su cb xay ra trong giai doan van hanh. Chat luong, hiéu suat
loc ludn duoc giam sat. Pam bao tinh khach quan trong dénh gia tong thé hé thong xur ly
nudc nhiém man.

5. Két luan

Théng qua danh gia cac cong nghé khir min phu hop dé tmg dung tai khu vuc dong bang
song Ciru Long, cong nghé RO dugc lwa chon voi kha niang khir mén tét, gia thanh xir 1y phu
hop hon voi cac cong nghé khac. Voi hién trang do man blen thién phuc tap, viéc van hanh
va diéu khién s& gdp kho khin, nhét 1a trong diéu kién nguon nhan lyc dia phuong han ché
nén viéc tmg dung IOT dé khic phuc cac nhuoc diém 1a cip thiét. Do d6, can phai c6 thém
cac nghién ctru bd tro nhu khéo sat su bién dong do man cua khu vuc ing dung dé c6 thé dua
ra cac chon lya chinh xé4c vé thiét ké cong suat va mang lai hiéu qua kinh té t5t nhat. Két qua
ctia d8 tai 1a budc dau cua thir nghiém cong nghé IOT tng dung trong hé thdng khir méin va
1a tu liéu dé phat trién 1én cac hé théng khir min quy mo tap trung trong twong lai.

DPong gop cua tac gia: Xay dung ¥ tuong nghién ciru: P.C.S., HT.T.V.; Diéu tra, khao sat,
phan tich so0 li¢u: N.b.Q., L.T.H.B., T.T.; Viét ban thdo bai bdo: L.T.H.B., T.T.; Chinh stra
bai bao: P.C.S., L.V.T.

Loi cam on: Nghién ctru ndy duoc tai tro trong khudn kho dé tai “Nghién ctru xay dung hé
thdng xir 1y nudc nhiém min ¢ tmg dung IoT dé cip nude sinh hoat cho nguoi dan ving bi
xam nhap min tinh Bén Tre va mot s6 tinh 1an can” ma s6 DTPL.CN-123/21. Chiing t6i
cing xin cam on truong Pai hoc Nguyén Tat Thanh da hd tro thoi gian va phuong tién vat
chat cho nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bdo niy 1a cong trinh nghién ctru cua tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhiing nghién ctu trudc day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Technology selection and potential application of IOT technology
in the desalination system to supply domestic water to people in
saline intrusion areas, Ben Tre provine
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Abstract: Currently, the phenomenon of saltwater intrusion has affected 10/13 provinces
in the Mekong Delta. With old technology water supply plants in most provinces, it is not
possible to meet the requirements of desalination to bring enough drinking water for people
in the area, leading to a scarcity of fresh water. Finding technology and deploying
installation of seawater and brackish water treatment works and equipment to supply water
to residential clusters, coastal urban areas and islands is an urgent and necessary task,
especially especially in the current climate change situation. The study intends to set up an
experimental desalination treatment system with a scale of two m2/day and night and apply
IoT technology to automate and control the process in the simplest way, saving energy and
bringing feasibility. in actual technology transfer to areas where human resources are still
limited.

Keywords: Ben Tre; Desalination technology; Domestic water supply; IOT; Saltwater
intrusion.



