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Nghién ctru mé hinh xir Iy nwéc sudi Ta Vi tinh Ha Giang bang cong nghé mang loc két hop
vét liéu loc da niing dé cAp nwéc phuc vu cho sinh hoat
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* Vién Ky thudt va Cong nghé Moi truong - Lién hiép cdac hoi Khoa hoc va ky thudt Viét Nam

Article info Abstract

Clean water is a basic necessity for daily life. Clean water helps people maintain their daily

556/671 /62‘(})6]6;" lives in case of domestic activities. If using unclean water, it will be harmful to the health
Accepted: because water is the medium that transports chemicals and bacteria, viruses, parasites causing
03/8/2017 diseases that are not visible to the naked eyes. According to statistics, Our country still has
many places where the quality of water supply is not ensured for daily life, especially in
mountainous, frontier areas and places where the terrain is difficult and lacks of facilities. The
Keywords:

water used for living in the northwestern region in general and the Ta Vai stream’s basin in Ha
Stream water,

Membrane filter,

Ta Vai;

Integrated filter materials.

Giang province in particular is taken from rivers and streams that have not been treated or have
been processed but the water quality is not guaranteed for living. Therefore, a study on the
construction of the treatment model of Ta Vai spring water in Ha Giang province by using
membrane technology combined with integrated filter materials for water supply is essential.
The research shows that the water treatment model in Ta Vai stream by using membrane
technology combined with integrated filter materials has completely treated water as reaching
the quality of QCVN 02: 2009 / BYT - National technical regulation on domestic water quality.

L. Pit van dé lién quan dé ké thira c6 chon loc cac két qua nghién

A . R A A ctru da co.
Hién nay tai cac khu vuc ndng thon mién nui vung
- Phuwong phap iy mau nudc song, sudi phan tich:

Theo TCVN 6663-6 : 2008 [2]

Tay Bic n6i chung va ving luu vuce sudi Ta Vai, tinh Ha
Giang néi riéng tinh trang nudc dé cap cho sinh hoat

khong dam bao chat 1 1a van dé dan an tam, , ., x A . , \ .
,AO g_,dd baoc \ u(){lg khY ((i:_,d b% duﬁftqlll N Dénh giad 9 mau lay vao thang 07 (mua mua) nim
vi¢c st dung nguon nudc khong dam bao chat lugng sé& R R Lo s xra
N i g & B J & s ] . 'g K 2017; bia diém lay mau: khu vuc thuong luu suoi Ta Vai,
gdy anh hudng dén chat lugng cudc song cua ngudi dan L - N .
A . N xa Kim Thach, huyén Vi Xuyén tinh Ha Giang, Khu vyc
noi day, vi nudc 1a moi trudng trung gian chuyén tai cac K . L T . ]
o L, L. 2 ., . . dap thuy loi Ta vai, nudc mat tai trung doan 877, nudc
chat héa hoc va céac loai vi khuan, vi rat, ky sinh trung

gdy bénh ma mét thuong khong nhin thiy dugc. Nhing
nguy co stc khée ma ngudi dan dang phai dbi mat 1a
nhitng bénh tat c¢6 lién quan dén didu kién moéi truong
nudce sinh hoat bi 6 nhidm. Tai luu vuc sudi Ta Vai thi
ngudn cung cap nudc sinh hoat chinh van 1a nudc subi
[1], vay viéc nghién ciru xay dung mo hinh xr Iy nudc
sudi Ta Vai béng cong ngh¢ mang loc két hop vat liéu loc
da niang dé cip nude phuc vu cho sinh hoat 14 vé cung
quan trong, cap thiét gop phin cai thién chét luong ngudn
nudc, chét luong cudc séng cua ngudi dan khu vuc.

I1. Phuong phap nghién ctru
- Phuong phap thu thap s6 liéu: Thu thap, xu 1y tai lidu

sinh hoat cua nguoi dan trong khu vuc phuong Ngoc Ha,
x4 Ngoc Puong , Thanh phé Ha Giang, khu vyc ha luu
sudi Ta Vai, cac song sudi phu can, song Niém.

- Phuong phép xtr 1y s6 liéu: sir dung phan mém Excel
2010 dé danh gia d¢ tin cdy cua cac két qua.

- Phuong phap phan tich mau nuéc: xac dinh cac
thong sb chit lwong nudc mit va miu nude sau mod hinh
xir 1y thue hién theo huéng dan clia cac tidu chuan quéc
gia hodc tiéu chuén phan tich twong g ciia cac td chirc
qudc té [2]. Mau nudc dugce phan tich tai phong phan tich
moi truong phong thi nghiém (VILAS 995 - VIMCERTS
112) — Vién Ky thuat va Cong nghé Mbi truong, két qua
duogc dbi ching tai Vién Hoa hoc Viét Nam.
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IIL. Két qué nghién ciru

3.1. Panh gia hién trang nwéc sudi Ta Vai
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Hinh 1. Vi tri luu vuc sudi Ta Vai

Subi Ta Vai 1a mot con sudi chay trong dia phan tinh Ha
Giang, bat ngudn tir huyén Vi Xuyén, chiy qua xi Kim
Thach, chay vao thanh phd Ha Giang, di qua dia phan xa
Ngoc Puong va Phuong Ngoc Ha rdi d6 vao song Niém.

Sudi Ta Vai 1a ngudn cung cip chinh cho sinh hoat va
hoat dong san xuét nong nghiép cho cac khu dan cu hai
bén bo sudi, doanh trai quan doi Trung doan 877 va
Truong quan su thugc B Chi huy quén su tinh Ha Giang.

Két qua phén tich miu nuéc sudi Ta Vai:
Vi tri cdc diém quan trdc:
- Mila mua x4c dinh 09 diém méu dé phan tich nhu sau:

NM10: Subi Ta Vai, diém dau ngudn, gan Trudng tiéu
hoc Kim Thach, Kim Thach, Vi Xuyén, Ha Giang.

NMI11: Sudi Ta vai, diém dau ngudn, gan Truong tiéu
hoc Kim Thach, Kim Thach, Vi Xuyén.

NM12: Subi Ta Vai, diém hop luu du tién phia
trude dap.

NM13: Nhéanh r& dau tién chay vao sudi Ta Vai.
NM14: Subi Ta Vii, giita dap thuy loi.

NMI15: Subi Ta Vai, tai Ban Trang, xa Kim Thach,
huyén Vi Xuyén.

NM16: Subi Ta Vai, cira xa tran than dép.

NM17: Subi Ta Vai, nhanh sudi phia Tay Bic dong
chinh (nhanh tht 2).

NM18: Subi Ta Vai, diém hop luu thér hai trude
than dap.

Két qua phan tich cho thdy

Qua két qua quan tric chit luong nudc cua sudi Ta
Vai cho thdy cac chi s6 BODs, COD, TSS, cac kim loai
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Fe, Mn, cac vi khuan nhu Coliforms hay E.Coli déu vuot
quy chuidn QCVN 08-MT:2015/BTNMT Quy chuan ky
thuat quéc gia vé nude mat. Cu thé nhu sau:

Chi s6 BODs vuot xa muc quy chuin QCVN 08-
MT:2015/BTNMT, mau 16n nhat 1la miu NMI2 (26
mg/L) gip 6 1an, miu nhé nhat 1a mdu NM15 (10,5 mg/L)
gép 2,5 1an quy chuén. Trung binh tat ca cac mau vao
khoang 15,5 twong duong gip 4 lan quy chuan. Chi sb
COD vuot mirc cho phép tir 2 dén 4 1an (max COD = 45,8
mg/l, min COD = 17 mg/l, trung binh COD = 28,3 mg/l
trong khi quy chuan 1a 10 mg/l). Him lugng chat ran lo
limg TSS vuogt gip nhiéu lan so véi quy chuan (Max TSS
=112 mg/l, min TSS = 96 mg/l, trung binh TSS = 108,6
mg/1 trong khi quy chuan A1 1a 20 mg/l) [3].

Ham luong cac kim loai nhu Mn va Fe cta céac mau
vuot chi tiéu cho phép trong quy chuan (Max Mn = 0,34
mg/l tai vi tri mau NMO5 - Subi Ta Vai, tai Ban Trang, xa
Kim Thach, huyén Vi Xuyén).

Chi s6 Coliforms hay E.Coli ciing déu vuot mirc tai
nhitng vi tri sudi Ta Vai, diém hop luu thir hai truée than
dap va tai muong thuy lgi sau than dap, day ciing 1a véan
dé d& hiéu khi luong bun cat, cdy cbi... hop chét hitu co
dugc ling dong nhiéu trong 1ong dap chira.

Qua két qua phan tich chat luong nude luu vuc sudi
Ta Vai, ta théy chét luong nudce luu vuce subi Ta Vai da sb
bi 6 nhiém, vi vay mudn st dung nude sudi Ta Vai dé cép
nuée cho sinh hoat cin c6 bién phap, cong nghé xu Iy dé
xtr ly, loai bd cac cht 6 nhidm co trong nudc subi.

3.2. Cong nghé xir Iy nwéc séng sudi hién dang ap
dung tai Viét Nam

Hién nay & nudc ta cong nghé xir 1y nude song sudi dé
cép cho nudc sinh hoat dang 4p dung phd bién 1a cong
nghé lang loc két hop Clo khir tring.

Nude song sudi = Phén nhom, tro keo tu > Ling >
Clo khur trung.

Nudc song subi sau khi dua vé& hd chua s& duoc tron
thém phén nhéom va chét tro keo tu o tac dung lam trong
nuéc, cac cin lo limg s& duoc ling dong xudng day ho,
khi bom nuée di st dung s& tién hanh cham Clo dé khur
trung cho nuéc. Pay 1a cong nghé duoc su dung rong rai
hién nay tuy nhién chét luong nudc sau xur 1y cua cong
nghé ndy khong dam bao chét luong tuyét ddi khi dung
cho sinh hoat, cac kim loai nhu Fe, As, Mn... cé trong
nude s& khong duoc xur 1y triét dé, ngoai ra viée sir dung
Clo dé khir tring s& gy cam giac kho chuyi, nguoi ding
tiép xuc lau ngay dé gip cac triéu ching lam sang vé
duong ho hap nhu: ho, khé thd, dau nguc, phu phdi... vi
ham lugng Clo du trong qua trinh xir 1y rat nhiéu.
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3.3. Tong quan vé mang lgc va vt liéu loc da ning
trong xir Iy nuéc

* Mang loc

Trong xir Iy nudc ta cd thé loai bo cac tap chét ra khoi
nude ma khong can st dung hoa chit nho sir dung cong
ngh¢ mang loc, céc tap chét khi di qua mang s€ bi mang
gitr lai chi cho nuéc sach di qua. Cac loai mang hién nay
dang dugc dung trong xu 1y nudc la: Loc mang micro
(MF), loc mang siéu loc(UF), loc mang Nano (NF) va loc
mang tham théu ngugc (RO).

- Loc mang micro (MF) : Loc mirco (MF) 1a phuong
phéap loc co thé loai bo dugc nhiing hat c6 kich thuéc
mirco try 1én. Mang loc MF ¢6 kich thude 16 khoang 0,1
dén 10,0 um, co thé loai bo gan hoan toan cac vi sinh vét
va can lo ling, vi vy no ciing 1a mot phuong phép tot dé
khir khuan, c6ng nghé mang loc MF dang dugc ting dung
rong rai trong xu ly nudc hién nay.

- Loc mang siéu loc (UF): cong nghé loc UF dang
duoc st dung rong rai cho xu 1y rat nhiéu loai nudc khac
nhau, mang UF c6 kha nang gilt lai cac hat c6 khoang
khéi lwgng phan tir 300-500.000 dalton, kich thudc hat
10-1000 A (0,001-0,1pm). Mang c6 hiéu quéa trong san
xuét nudc tinh khiét, két hop voi xir Iy hoa hoc dé loai bo
cac kim loai trong nuéc.

- Loc mang Nano (NF): Loc Nano (NF) 1a mot dang
loc str dung mang tach loai cht tan dang phan tir hoic ion
& cap do kich thudc nano mét. Mang NF thudng dugc sir

dung dé san xuat nuéc mém boi vi n6 co dac diém la loai

bo tdt cac cation c6 hoa tri hai vi dy nhu canxi va magie
gy do ctng va cac chét khac.

- Loc mang tham thau nguoc (RO): Khong giéng
nhitng mang loc thong thudong khac, chi co thé loai bo
chat rin c6 kich thuéc du 16n, mang loc tham thau nguoc
(RO) 14 loai mang duy nhét c6 thé loc loai bé duge hiu
hét cac khoang cht hoa tan, vi khu?in, virus va tit ca céc
vi sinh khéc c6 trong nudc. Tuy nhién truée hé thdng loc
RO phai két hop thém nhitng mang loc khac dé han ché
su tic nghén mang do cac tap chit bam vao mang.

Qua nghién ciru thay rang vdi cac ddc trung clia nudc
song sudi noi chung va sudi Ta Vai néi riéng thi mang loc
MF va UF 14 hai mang loc phu hop nhit dé sir dung xur 1y
cac chat 6 nhidm co trong nudc song sudi. Hai mang loc
nay sé& két hop voi nhau, mang MF s& bd trg cho mang UF
dé cong suat va hiéu qua xir 1y tét hon.

* Vat lieu loc da nang

La céc vat ligu ran c6 cau tric 16 nho, 16 duoc hinh
thanh béi sy ghép ndi cua cac tir dién qua nguyén tir oxy
chung. Pugc hoat héa & nhiét d6 cao, co tinh h?ip phu,
hép thy, loai bo cac kim loai nang, céc tap chét hitu co 1a
vat lidu an toan trong qué trinh xtr 1y cap nude sinh hoat
va an uéng.

Qua nghién ctru thi thay vat liéu loc da ning Zeonit -
Diatomit (ODM-2F) 1a phu hop nhit dé két hop v6i mang
loc dé xir Iy nudc song sudi.

3.4. P& xuit mé hinh xir Iy nwéc sudi Ta Vai biang cong
nghé mang loc két hop vt liéu loc da niing

* So do cong nghé (Hinh 2)

Hinh 2. So do cong nghé mé hinh xir 1y nwée suoi Ta Vi bang cong nghé mang loc két hop vit liéu loc da ndng

MO HINH XL LY MUOC 5101 TAY AL BANG CONG NGHE MANG LOC
KET HOP VAT LIEU LOC BA NANG

e sudbl Th Vail

GiHIL CHL:
10 befan o |
02: Blish lpe do niig 1
03 Binh ke do ning 2

ARk Miang ke tink MF
05 B chis neke saw les bnh
O i bema 2

4T Mang koo LIF
1K Pdn chira nis saoh
061, Wiy Cherm
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* Thuyét minh cong nghé

Nuéc sudi Ta Vai qua duong éng v& mé hinh xir 1y,
tai dady nudc duoc déy vao 2 hé théng binh loc da nang
chura vat li¢u loc da nang Zeonit - Diatomit (ODM-2F) va
16p cat do 16t phia dudi, tai day vat liu loc da nang
Zeonit - Diatomit (ODM-2F) s& khtr tap chit hitu co va
cac chét 6 nhiém gdc nito, dong thoi giam do mau va lam
trong nudc. Nude sau xu 1y & giai doan nay s€ dugc dua
sang hé théng mang loc tinh MF. Sau mdt chu ky lam
viéc, hé théng loc vat liéu cin duoc suc rira gitp céc tap
chit bam vao vat liéu loc di chuyén nguoc lén phia trén
binh loc va x4 bd ra ngoai, quy trinh van hanh suc rtra
hoan toan ty dong theo cai dat trén tu diéu khién.

Nude sau loc tho s& ddy vao 2 bo loc tinh (con goi 1a
mang tinh loc, chét liéu polypropylene) dugc thiét ké véi
céu hinh dong chay tir ngoai vao trong (tap chat, chét 6
nhiém dugc gilr lai bén ngoai mang va nudc sach dugc
déy vao bén trong) tai ddy mang s€ gitr lai cac tap chét va
chit 6 nhiém c6 kich thudc 16n hon 156 mang va chi cho
nuée sach cung tap chét c¢6 kich thuée nho hon 16 mang
di qua. Pau ra ciia bg loc tinh ¢6 2 nhanh: 6ng trung tim
1a nudce sach, dng con lai 1a nude xa chi mo dinh ky khi
suc rira ngugc trong qua trinh tiy rira mang. Nudc sau
qua trinh nay s& dugc dua vao bon chtra nude sau loc tinh.

Nuée sau loc tinh s& duge hai bom tiép ap hit nudc tir
bé chura déy vao h¢ loc mang UF, tai day dudi ap luc cao,
cac phan tir nude tham thiu qua mang UF, cac thanh phan
chat 6 nhidm va virut c6 trong nude duge giit lai bén
ngoai mang con nudce sach duge diy vao bén trong mang,
dau ra ctia hé loc mang UF ciing c6 2 nhanh: dng trung
tam la nudc sach, éng con lai l1a nude thai chira cac chit 6
nhidm. Nué6c sau qua trinh ndy s& dwoc dua vao bdn chira
nudc sach.

Nuéc sau mang loc UF s& dugc diét khuan bang may
khir tring Ozon dam bao nuéc dat tiéu chudn cho phép
QCVN 02:2009/BYT Quy chuan ky thuat qudc gia vé
chét luong nude sinh hoat [4] dé su dung vao muc dich
cép cho sinh hoat.

Tét ca hoat dong cua tung giai doan déu duoc thuc
hién mot cach ty dong hda theo tin hiéu cta phao co, phao
dién hay hé thong do online tyr dong.

* Chdt lwong nwde sau xir Iy ciia mé hinh cong nghé

Sau khi mo hinh lip dit xong tai phong thi nghiém
Vién Ky thuat va Cong nghé moi truong, tién hanh lay
mau va phan tich mau nudc sau khi duge xur Iy qua md
hinh, cho thiy chat lugng nudc da dat tiéu chuin QCVN
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02:2009/BYT - Quy chuin K§j thuit qudc gia vé& chét
luong nude sinh hoat, cu thé nhu sau:

- Céc chi sb d6 duc, do cting, clo du déu & murc rat
thap, thap hon 1 -2 lan so véi quy chuén cho phép.

- Ham lugng cac kim loai As, Fe, Mn déu rat thép,
ham lugng As va Mn khong phat hién, ham lugng Fe thép
hon 2 — 3 1an so v&i quy chuén cho phép va so véi mau
trude khi xur 1y.

- Céc chi tiéu vi sinh vat Coliform va E.coli déu khong
phat hién thiy trong mau nuéc sau xir ly, dam bao nuéc
duoc tiét trung hoan toan.

- Ham lugng BODs, COD, TSS déu giam 5 - 6 lan so
v6i chét lugng nude ban dau.

IV. Két luan

Hién nay nhiéu khu vuc ving nai Tay Béc néi chung
va khu vuc subi Ta Vai tinh Ha Giang néi riéng, noi co s&
vét chit con nhiéu thiéu thén, khé khén, nguoi dan con
chwa duoc sir dung ngudn nude dam bao chit lugng dé sir
dung cho sinh hoat. Viéc nghién cttu ra mé hinh xur 1y
nude sudi thanh nude dat tiéu chudn dé cép cho sinh hoat
clia ngudi dan noi ddy 1a hét sirc quan trong va y nghia,
qua nghién ctru cho thiy cong nghé mang loc két hop vat
liéu loc da nang la phuong phéap hiéu qua cho mé hinh xur
1y nude sudi Ta Vai thanh nude cép cho sinh hoat. Nudc
sau khi xtr Iy dat QCVN 02:2009/BYT - Quy chudn k¥
thuat quic gia vé chat lugng nudc sinh hoat.

Loi cam on:

- Nghién ciru nay duoc thyc hién trong khuon kho dé
tai thuoc chwong trinh khoa hoc va cong nghé trong diém
cép nha nudc Giai doan 2013 — 2018 “Khoa hoc va Cong
nghé phuc vu phat trién bén viing vung Tay Bic”, mi sb
dé tai KHCN-TB.15C/13-18.

- Cac md hinh da duogc thuc hién tai Phong thi nghi¢m
cua Vién k¥ thuat va Coéng nghé Moi truong.
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