CONG NGHE

GIAI PHAP CONG NGHE XU LY NUGC MUA VA NUGC MAT
PHUC VU SINH HOAT CHO NGUOI DAN VUNG TAY BAC
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Trung tam tw van qudn 1y thity néng cé sw tham gia ciia nguwoi dan

Tém tit: Tinh trang thiéu nudc sach phuc vu sinh hoat lam cho doi séng ciia nguweoi dan ving Tay
Bdc gdp thém nhiéu khé khéin. DPa cé kha nhiéu cong trinh cap nuée, gidi phdp xi Iy nude dwoc
ung dung, nhung tinh trang nhiéu céng trinh sau khi dwea vao sir dung dwoc thoi gian ngdn da
khéng phat huy dwoc hiéu qua, ddc biét la chdt lwong nuée chwa dat QCVN 02:2009/BYT — Quy
chudn ky thudt Quoc gia vé chdt lwong nuée sinh hoat.

Tir két qua khao sat, ddnh gid hién trang tai 6 tinh trong viing Tdy Bdc, cdc co sé khoa hoc va
nghién ciru 1img dung cac cong nghé tién tién trong linh viee xir Iy mede sach, nhom tic gia da
nghién ciru va dé xudt 03 gidi phdp cong nghéxir Iy nwée muwa, niede mat (quy mé hé gia dinh, t6
chitc va cum dan cw) phuc vu sinh hoat cho nguoi dan va dy kién xay dung 6 mo hinh tai Lao Cai
va Bac Kan.

Tw khéa: nuoc sach, nuwoc mat, nwoc mwa, cong nghé xw ly, giai phap xw ly nuoc

Summary: Lack of domestic water is an issue of North West mountainous area, which made the life
of people living here being more difficult. There are many water supply stations constructed, water
treatment methods applied, however many of them have worked ineffectively after a short time of
operation, particularly output water of some water treatment systems did not meet standards stipulated
in QCVN 02:2009/BYT — National technical regulations on domestic water quality. Based on the
results of the survey/assessment of the current situations in 6 provinces in the Northwest region,
scientific bases, and researches on applying advanced technologies in the field of water treatment, the
authors proposed 03 technologies process for rain water and surface water treatment (at scales:
households, organizations and household complex) to serve local people, and planning to build 6
domestic water treatment models for Lao Cai and Bac Kan provinces.

Keywords: domestic water, surface water, rain water, water treatment technology, solution for
water treatment

1. GIOI THIEU CHUNG

Ttr thé ky XIII, trén thé gidi chua co cac loai
hoa chat dé xur 1y nudce (keo tu, khir trung ...),
ngudi dan di xdy dung cac bé ling co kich
thudc rat 16n (ling bang trong luc) dé ling dugc
cac hat can nhé bé. Vao khoang nam 1600, tai
Trung Quéc viéc dung phén nhém dé keo tu
nuéc bit dau Gng dung. Nam 1908 viéc khu

Ngay nhan bai: 22/8/2018
Ngay thong qua phan bi¢n: 24/9/2018

trung nudc cho sinh hoat véi quy moé 16n tai
Niagara, New york. Thé ky XX cong nghé xir
Iy nudc ngay cang dat tdi trinh d cao va con
tiép tuc phat trién. Ngay nay, k¥ thuat dién tir
va tu dong hoda ciling dugc st dung rong rai vao
xtr ly nuée [1]

Céc nudc My, Nhat Ban, Han Qudc va mot so
nudc phat trien da c6 nhitng nghién ctu cong

Ngay duyét dang: 15/11/2018
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ngh¢ xir Iy nudc mat, nudc mua dé phuc vu cho
sinh hoat tir nhitng nam 2003, nhu cong nghé
loc stt dung céac loai vat liéu loc tién tién. Xu
hudng cong ngh¢ ap dung 1a tich hop cac cong
doan xir Iy nham muc dich tiét kiém dién tich
xay dung, giam chi phi du tu.

L —

Loc chan

3-5um Loc str dung vat liéu

Nam 2007, co quan quan ly mo1 truong Texas
(TCEQ - M¥) di ban hanh huéng dan quy trinh
cong nghé thu, trtr va xtr Iy nude mua, tai liéu chi
ra cac modul co ban dé xir 1y, cac thong sb can
loai bo dé dam bao chit luong nude cho sinh hoat.
So d6 cong nghé khuyén cao nhu sau:

—_ O

Khtr trung (UV hoac Clo)

Kiém ’soét
(khong bat budc)

(T6 chirc TCED - Texas Commission on Environmental Quality)

Dén nay, tai Han Qudc da c6 50 thanh phd trién
khai thu gom va stt dung nuéc mua, cong nghé
xu Iy duge ap dung 14 ling loc két hop. Tai Nhat
Ban, viéc sir dung nudc mua mot cach co hi¢u
qua da dugc Chinh phu va nguoi dan huong ing
tir nhitng nim 1994, “Str dung nudc mua dé
ctru Trai dat - Xay duyng mdi quan hé than thiét
v6i nude mua & cac Thanh phd” 13 chu dé chinh
duoc dua ra trong cac hoi nghi, ngoai viéc dua
ra cong nghé thu, trit nude, hoi nghi da dua ra
khuyén cdo ap dung cong nghé xir Iy nude mua
cho sinh hoat 1a loc sir dung vat li¢u méi tién
tién (Nano).
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Tai mdt sé nudc khac nhu An Do, Singapore,
Mexico, Kenya ... dd ap dung mot sb cong nghé
xir Iy nwGe cho viing c6 diéu kién trong ty ving
Tay Béc dé bao vé strc khoe cong dong tir cac
mAm bénh va hoa chit nhu: cong nghé loc (loc
cham béng vat liéu cat, mang loc; loc ap luc ...),
chung cit bang nang lwong mit troi, tia UV

Trong nhitng ndm tr¢ lai day, xu hudng nghién
ciru va ap dung gidi phap cong nghé xu 1y
ngudn nude cho sinh hoat 1a: “céng nghé loc”
dua trén nguyén ly: ”loc chan” sit dung cac vat
liéu loc, mang loc, so do cong nghé nhu sau:
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(Handbook of Water and wastewater treadment technology)
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Bing 1. Cong nghé loc va cac ho vi khuin cé thé dwoc loc bo

Hé théng loc Céc tac nhan gay bénh bi loai bé
Tui loc Ky sinh trung (Crypto poridium, Giardia, Toxoasma)
Cartridge loc Ky sinh trung
Mang loc Micro Ky sinh tring, hau hét cac vi khuin
Maing loc Ultra Ky sinh triing, vi khuan va hau hét virut
Mang loc Nano Ky sinh trang, vi khudn va virut

(T6 chirc TCED - Texas Commission on Environmental Quality )

Cong nghé xtr Iy nude phuc vu sinh hoat bang vat
liéu Nano la cong ngh¢ hién dai nhét hién nay trén
toan thé gisi, duoc nhidu nuée p dung, trong d6
c6 Viét Nam. Cac cong nghé xu ly nudc Nano
duogc chia thanh 6 loai cong nghé chinh: (1) Céc
cong nghé trén co sd éng Nano cacbon; (2) Cac
mang loc, thiét bi loc Nano va cac bd loc béng soi
Nano; (3) Céac chat hip phy vat liéu xdp nhu gom
xép, dét sét va cac vat liéu khac kich thude nano;
(4) Cac hop chit Zeolit; (5) Cac cong nghé dua trén
chat xtc tac kich thudc nano va (6) Cac phan tir
nano tir. Chét lugng nude sau xir 1y an toan cho
sinh hoat ciia nguoi dan thanh phé, do thi, tuy
nhién gia thanh cao.

2. PAC PIEM VA HIEN TRANG

Vung Tay Béc gém 12 tinh (Ha Giang, Lao Cai,
Yén Bai, Lai Chau, Dién Bién, Son La, Hoa
Binh, Cao Béng, Bic Kan, Lang Son, Phu Tho,
Tuyén Quang) va 21 huyén phia Tay cua hai
tinh Thanh Hoa va Nghé An.

Pay ciing 13 dia ban sinh sdng cua trén 11,6
triéu nguoi thudc hon 30 dan tdc anh em, trong
d6 khoang 63% la dong bao cac dan toc thiéu
sO. Dia ban sinh sdng chu yéu cia ngudi dan o
cac vung nui cao, vung siu, vung xa, cac khu
vue con kho khan vé két cAu ha t'fing k¥ thuat,
ha ting xa hoi, kho khin trong phat trién kinh
té va khoa hoc k¥ thuat, tde do phat trién kinh
té cia ving 1a chim nhung ti 1¢ ting dan s6 lai
& muc cao. Mat 6 dan sb giira thanh thi va
nong thon c6 sy chénh 1éch 16n, phan b déan cur
cia vung tuong ddi thua thot, mat do dan sb
trung binh 120 ngudi/km?) thdp hon nhiéu so

v6i cac ving khac nhu: dong bang song Hong
(932 ngudi/km?), ddng bang song ciru long (425
ngudi/km?). Theo danh gid chung toan vung
chiém 28,9% vé dién tich tw nhién va 13,0% vé
dan sb so v6i ca nude. Theo két qua cua trung
tam Qudc gia Nudc sach va VSMTNT niam
2014, ving Trung du mién niii phia Bic chi c6
39,9% dan sd duge cép nudc sach theo QCVN
02:2009/BYT va 81,3% dan sb duoc su dung
nudc hop vé sinh, mot sb tinh dat thép nhu tinh
Bic Kan méi dat 22,25%.

Trung Quéic
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Hinh 1. Ban dé pham vi viing nghién ciiu

Trong nhung nam qua, nho sy quan tdm cua
Pang va Nha nudc cac tinh mién nui phia bic
dd duoc dau tu xdy dung nhiéu cong trinh cap
nuéc sinh hoat tir cac ngudn von khac nhau. Tir
do6 nang cao ty 1€ nguoi dan trong vung dugc
tiép can va st dung nudc sach hop vé sinh. Bac
thu dan cu sdng & ving Tay Bac thudng phin
b thanh tirng cum ho gia dinh, theo timg ban
lang, ban va c6 nhitng tdp quan khac nhau, do
vay cong ngh¢ xu ly nudc sach cho cac viung
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dan cu da dang va duogc thuc hi¢n béing nhiéu
hinh thirc khac nhau gom:

| KHOA HOC

Tram xtr ly tap trung quy mo nhé (xtrly  nudce

mat)
Hé théng bé xur Iy nuée quy mo ho gia dinh

Céc thiét bi xtr Iy nudc (quy mo ho gia dinh,
cum h¢ gia dinh).

Hién trang vé cong nghé xir Iy nwéc cho
sinh hoat

Hién nay, nguoi dan st dung nguén nudc mat,
nudc mua va nude ngam cho sinh hoat, trong
do6 st dung nudc mua, nudc mat chiém 60%,
Cong nghé va cong trinh xir Iy nuwéc mit phd
bién gém cac cong doan: Keo tu + léng + loc
nhanh + khir tring. Céc cong trinh keo tu (da sb

ding phén nhém, PAC, PAA) véi bé tron dimg
hodc tron co khi, bé tao bong c6 vach ngin
ziczac, tao bong c6 tang cin lo ling ... Cac
cong trinh lang: bé ling dung (cho tram cong
suit nho) bé ling ngang, bé ling lamen. Khir
trung phd bién dung Clo 10ng, mét sb tram nho
dung nudc gia ven hoac 6z6n [1]

Quy md xir Iy phd bién gom: (1) moé hinh nho
1¢ (h6 gia dinh): cac gia dinh ty tao ngudn nudc
1Ol st dung truc tiép, mot sd it co xir ly bz"mg loc
thd. (2) md hinh cdp nudc tap trung cho cum
dan cu: cong nghé loc sir dung vat li¢u cat, soi
dé loc, mot s6 it md hinh c6 thém cong doan
khur trung.

(i) Cong trinh cdp mde tap trung quy mé nho
co hai hinh thirc nhw sau

Phe
Nudc Bom/ | o
mat »| nuoc tu Cot tron
’ chay
DPuodng 6ng ho
gia dinh

, Bé loc
> Bé loc thd > tinh
=< T
Bom cép Bé chira tap
11 trung

Hinh 2. So do cong nghé xir Iy nweée mdt bang hinh thirc bom hodc niede tw chay

Thuyét minh so d6 cong nghé: Nudc mit (nudc
song, khe/mo, sudi, mach 10) dugc bom 1én cot
tron nho bom cép 1 hoac ap luc tu chay, tai cot tron
nudéc dugc hoa tron voi  phén  nhom
(A(SO4)2.18H,0), 1am ham lugng cén trong

e

Hinh 3. Tram cdp nwée Trang Pa,
Tp Tuyén Quang

nudc giam dang ké. Tr cot tron nude chay vao bé
loc tho, loc tinh loc phén 16n can léng con lai, nudce
ra dat tiéu chudn vé 6 mau va do duc. Nuge sau
loc dugc khur trung va dua dén bé chira, sau d6
nude duge cung cp t6i nguoi ding,

Hinh 4. Tram cdp nwée xd Lau Thi Ngai,
Bac Ha
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Nuée khe sudi, Tu chay Dap dang, Bé lang, chtra nudce »| Dudng dng ho gia
mach 10 »  mang thu tap trung dinh gia dinh

Hinh 5.S0 @6 cong nghé xir 1y nuede mdt bang hinh thirc tw chay

Thuyét minh so d cong nghé: Nudc mit tir
khe/mé qua mang thu dap dang, chay vao hé
théng bé ling duoc xdy dung bing gach xay
hodac bé tong. Sau d6 nho chénh cao dia hinh
nuéc theo dudng dng vé cac hd gia dinh hoic
duoc cac ho st dung nude ngay tai bé tip trung
tai cac cum dan cu.

Cong tac quan ly van hanh cac cong trinh xu 1y
tap trung hién nay (mé hinh t6 ty quan, nhom
ho tu quan) dang gip phai mot so bt cap. Bé
tai da nghién ciru dé xudt t6 chirc quan 1y van
hanh phu hop véi cong nghé ap dung dé mo
hinh xt Iy cua dé tai co tinh bén virng.

(ii) Hé thong nuwée quy mé hé gia dinh

a. Nudc mua:

Mot s6 ngudi dan trong ving c6 thdi quen himg
nuéc mua dy trit dé sit dung vao nhirng thoi
diém khan hiém nguén nudc. Mot hé théng thu,

chira nuéc mua hoan chinh bao gdm: mai himg,
mang thu, 6ng dan va bé, lu chira.

+ Mai hirng: Thuong 1a mai ton, mai ngoi, hoac
mai bé tong.

+ Mang thu: tdn dung mai nha, mai bép (bang
ton), ong tre nura, than cau bo doi...Mang dong
mot vai trd quan trong trong vi¢c thu hing,
duoc treo do can than dé hirng dugc nhicu nudc
nhat trong moi lan mura.

+ Bé chtra: Xdy bang gach hodc da, tuy thudc
vao diéu kién cu thé cua tung ho. Bén trong
duoc lang bang xi ming, dung tich thudng tir 4-
10 m.

+ Lu chira: C6 thé lam bang dat nung hodc lam
bang xi ming, cat vang va da dam bot dung tich
lu thwong 2-3m’.

Hinh 6. Bé chira nudc mua, nuoc mat cua ho dan tai xa Lung Cai, huyén Bac Ha, tinh Lao Cai

Nudc mat
Khe sudi, Puong ong, mang
N s 2 i
mach 10 an

Bé chira ho

Nudc mat (khe mo, suoi, mach 1) nho chénh cao

dia hinh chay dén cac ho gia dinh. H9 gia dinh
dung truc tiép cho sinh hoat, mdt s it ho sir dung

A 4

Bé loc gia dinh

bé loc don gian béng cat, soi da dé loc nudc. Tuy
vay phan 16n nguoi dan tai 6 tinh khao sat
thudng sir dung tryc tiép nguon nudc dan vé vao
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muc dich sinh hoat ma khong c6 bét ctr hinh thire

xur 1y nao. An uong thi dun soi.

Hinh 7. Bé chira nuéc tai ho gia dinh

(iii) Sw dung cdc logi may loc cong nghiép

Theo két qua khao sat ciia nhoém du an & 6 tinh
ving T4y Bic, hién nay dé c6 nhitng ho gia dinh
tim mua nhitng thiét bi loc nudc cong nghiép trén
thi truong dé xir Iy nudc ding cho an udng. Tuy
vay ty 1& c6 khoang 10% s6 ho & cac diém khao
sat ¢6 sir dung loai may ndy, chi yéu tip trung
vao nhom dan cu c¢6 diéu kién kinh té va thu nhap
on dinh, 6 trinh do dén tri cao.

Viéc ap dung mot s6 cong nghé xir Iy nude tién
tién cho viing Tay Bac can nghién ctru va lya
chon giai phap cong nghé xu 1y phu hop.

Hién trang vé chat lwong nwéc khu viee
nghién ciru

Bén canh viéc nghién ctru cac tai licu vé hién
trang moéi truong nudc thu thip trong vung
nghién ctru. Dé tai da tién hanh diéu tra thuc dja
va ldy miu nudc mit, nude mua dé phan tich
danh gia cac chi tiéu chat luong nudc so voi
QCVN 02:2009/BYT.

Cac chi tiéu phan tich chat lwong nudc mat gom:
Nhiét do, pH, d6 duc, @6 dan dién, TDS, DO,
BODs va COD, NOs", cac chi tiéu kim loai (Cu,
Mn, Zn, Fe, Cr), ham lugng dau m& va Coliform.
Mau nuée duge phan tich trong phong thi nghiém
dat chuan VLAS theo cic quy dinh cia TCVN va
ISO hién hanh. Két qua phén tich chit lwong nuée
nhu sau:

- Gia tri pH, TDS

TT | Ky hi¢u miu Vi tri 1y miu pH DS
- mg/l
Tinh Biic Kan
1 Ml Nudc mat tai xa3 Con Minh, huyén Na ri 6,47 805
2 M2 Nudc mat tai xa Thuong An, huyén Na ri 7,07 680
3 M3 Nudc mua tai xa Hao Nghia, huyén Na ri 8,03 540
Tinh Lao Cai
4 M4 Nudc mat tai xa Ta Gia Khau, huyén Muong 7.35 643
Khuong
5 M5 Nudc mua trong lu chira tai H gia dinh xa Ta Gia 6.91 720
Khau, huyén Muong Khuong ’
6 M6 Nudc mat tai xa Din Chin, huyén Muong Khuong 7,32 354
QCVN 02:2009/BYT 6-8.5 1000
Mau ldy thang 6/2017 va phan tich tai Vién dia ly-Vién han ldm Khoa hoc va cong nghé Viet
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Nam

Tir bang két qua trén, ta thdy cac chi tiéu pH, chdt lwong nudce sinh hoat.
TDS déu ¢ muc thap ho;‘n gioi h?l’l tai, QCVN Ham legng NH4*
02:2009/BYT — Quy chuan k¥ thuat quoc gia vé

o cop [ 3
Ky hiéu NH N . . X . X
T 5 (mg/! y
mau ) (mg/l) 25
1 M1 439 | 014 .
2 M2 348 | 0,20 -
3 M3 2’68 0116 M1 R M2 M3 M4 +:‘;4+ M6
QCVN 02:2009/BYT
4 M4 309 | 018
5 M5 233 | 0,09
6 M6 423 | 013
QCVN
4 3
02:2009/BYT

Két qua phan tich 6 mau cho thidy ham lugng  gia tri COD tai 2/6 miu vuot quy chuin
NH4" trong cdc mau nudc déu dat quy chuin

i i - Ham lwong vi sinh
nudc sinh hoat QCVN 02:2009/BYT, tuy nhién

Ky h/éu Co/lfo/_m _ Dién bién ham lrgng trong mau nwdc sinh hoat ving Tay Bac
I ! P
mau (MPN,/100m) % |
1 M1 263 4
2 M2 360 1% Y
3 M3 190 i
4 M4 319 2 1 &
5 M5 503 M1 MZ' M3 ! M4 M% M6
=4—QCVN 02:2009/BTNMT ~i-coliforms
6 M6 320
QCVN
150
02:2009/BYT

Két qua phan tich Vi sinh vt trong nude khu viee nghién ciru

V& chi tiéu vi sinh: két qua phan tich cho thdy (Coliforms) déu vuot QCVN 02:2009/BYT.
ngudn nudc (nwde mit, nude mua) ldy dai dién  Nude can duge xir Iy trude khi st dung.

tal cac Vi tri trong Vf].ng thi chi tiéu vi sinh Véi dﬁC thu dan sinh Vflng Té.y Béc, dét ra ViéC
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lva chon giai phap cong nghé xtr ly phu hop véi
chi phi thép, van hanh don gian, vat liéu loc dé
tim kiém va thay thé, it hodc khong str dung dién,
phu hop véi diéu kién dia 1y, tip quan sinh song
cua nguoi dan va nang lyc quan ly.

3. GIAI PHAP CONG NGHE XU
NUGC

Qua trinh nghién ctru cac giai phap cong nghé
xtr Iy nuée phuc vu sinh hoat cho cac dong bao
dan toc vung cao, vung khan hiém nuéc noi
chung va viing T4y Bic néi riéng cho thiy:

LY

- Ho gia dinh thu, trit nudc mua, nude mat cho
sinh hoat béng lu, bé, chum, vai. Cac hod gia
dinh noi khan hiém nuéc ho tan dung nguén
nudc mua la chinh, ngoai ra phai gui nudc tu
mo vé sinh hoat va hau nhu khong xir 1y hodc
néu co xur 1y thi tho so, chua dam bao chét lugng
nuéc theo QCVN 02:2009/BYT. Dé tai dé xuat
02 giai phap cong nghé ap dung cho quy mo ho.

- Cum dan cu (lang, ban...), t chic (Uy ban
nhan dan, tram y té, trudng hoc... ): ding ngudn
nudc mo, giéng, khe subi... cho sinh hoat, thu trir
thém nudc mua dé sir dung. Giai phap xir 1y hién
nay la: ling ngang, loc (bang cat, soi...) va dun
s01. Tuy nhién céc cong trinh xtr 1y (dac biét do
cong ddng quan 1y) hién nay co chit luong nudc
dau ra khong dat Quy chudn va hoat dong kém
hidu qua. Dé tai dé xuat 02 giai phap cong nghé
ap dung cho quy mo6 cum dan cu va 01 giai phéap
ap dung cho t6 chtrc.

Cong nghé xir Iy nuée cho sinh hoat, cac thiét
bi xir Iy nudce hién nay rit phong phu, tuy nhién
viéc nghién ciru t6 hop cac giai phap cong nghé
dé pht hop véi thyc tién dan sinh ving Tay Bic
no6i chung, timg lang, ban cu thé dam bao on
dinh, bén virng 13 rat can thiét. M6 hinh thi
nghiém cong nghé xtr 1y ngudn nudc mit va
nudc mua cia dé tai sé dugc tich hop thanh 1
thiét bi xir 1y hop khdi (dang container). Mdi
thiét bi xir 1y du kién tir 03 dén 05 cong doan
khac nhau dé dam bao chat luong nudc theo

Nguon nwéc

4

Capso 1 >
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» Cap so 2

QCVN 02:2009/BYT. Ddong thoi dé tai s& xay
dung tai liéu hudng dan van hanh, chuyén giao
cong nghé va huéng din thanh lap t6 chirc quan
1y (Hop tac xa dich vu nudc sach) dé van hanh
Vv6i cac quy ché, dinh mirc rd rang phi hop véi
moi giai phap cong nghé 4p dung

3.1 M6 hinh xir ly nwéec quy mo ho gia dinh
So dd cong nghé xir Iy nude ap dung cho ho gia
dinh xa Thuong An — Na Ri — Bic Kan

Nguon nwéc

R

Capsd 1

\

Ciap s6 2

v

Nuwéc sach

N )

Cin ctr vao dic trung va chat luong nudc dau
phuong an cong nghé xur ly gom 02 cong doan
nhu so do chung & trén. Cu the:

Xur Iy cap s6 1: Xur Iy thé — ling trong luc loai
bé cin co6 kich thudce 16n

Xur 1y cép s6 2: Xir 1y tinh v6i mao quan loc cap
nano mét loai bo vi khuan, vi rut.

Thuyét minh so d6 cong nghé: Vi ho gia dinh
c¢6 ngudn nude tho tot chi can qua 2 cap xir 1y.
Xur 1y cap 1 day 1a budc xir 1y thd bang lang
trong luc nham loai bo can co kich thude 16n
sau d6 duoc dan dén xir 1y cap 2, day la thiét bi
loc chira mang nano (NF). Thiét bi loc nay
nhdm loai bo cac chit hitu co, vo co va ca cac
vi sinh vat c6 trong nudc.

So d6 cong nghé xir 1y nude ap dung cho ho gia
dinh xa T4 Gia Khau - Muong Khuong - Lao
Cai

Céap sb 3

Nuwéc sach



Cin ctr vao dic trung va chét luong nude dau
phuong an coéng nghé xir Iy gdm 03 cong doan
nhu so dd chung & trén. Cu thé:

Xur 1y cap s6 1: Xir Iy tho — loai bé can c6 kich
thudc >1pum

Xur 1y cap sb 2: Xu 1y tong hop (Hat trao dbi
ion/than hoat tinh): dé loai boé cac thanh phan 6
nhiém hoa 1y: do cing va cac kim loai ning
khac (Sat, Mangan, Chi...)

Xt Iy cap s6 3: X 1y tinh loai bo hiéu qua d6i
véi vi khuén, vi rat.

Thuyét minh so' dd céng nghé: Ngudn nudc
tho cia ho gia dinh s€ dugc xtr 1y béi 1 thiét bi
tich hop 3 cap xtr . Cép s6 1 chira 16i loc dugc
lam tir cac so1 tho PP ép chat vao nhau c6 kich
thude 16 loc 1pm. Cip s6 2 chta hat trao d6i
ion/than hoat tinh dé loai bo cac thanh phan nhu
dd cung va cac kim loai ndng khac (Sét,

|  KHOAHOC
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Mangan, Chi...). Cip sb 3 chira mang siéu loc
(UF) nham loai bo cac sinh vat c6 kha ning giy
bénh.

Chat lugng nude dau ra dam bao chat luong
nudc theo QCVN 02:2009/BYT.

Cong nghé lya chon c6 gia thanh thap, hau nhu
khong phat sinh chi phi van hanh, dé dang sir
dung, bao tri don gian.

3.2 M hinh xir Iy nwée cho té chire (tram y
té, trrong mam non)

Nguén nude duge 13y tir ngudn nudc mua duge
thu tir cic mai nha cua cac to chirc (nhu: UBND
X3 va tram y té, trudng mam non ...) dan vé bé
chtra, trude khi d6 vao bé chira nude duoc loc
qua mot bé loc thd. T bé chua nuée duge xir
Iy qua hé théng xir 1y khép kin truéc khi dwa
vao st dung.

So db day chuyén cong nghé xir 1y cho t6 chuc

1 l > Pidu khién
4 T l
1 1
1
‘| Moduls8 1 Modulsé 2 [— > 1
LT S Nugc sinh
hoat
Bo Nlllcrlla
---b> Puong nudc ria loc
Ngudn — Puong nude

Thiét bi cong nghé nhu sau:

Modul sb 1: Cong doan loc tho loai bo tap chét
trong nudc (cac can kich thudce 16n, bong cén,
d6 duc hoic cac tap chat phu du trong ngudn

nudc): su dung cac loaivat liéu loc ban dia (cat
loc, than hoat tinh... dé xir Iy cdc thanh phan 6
nhiém va hép phu tri¢t dé cac hop chét hitu co,
vo co, kim loai nang, d0 mau, mui vi... trong
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nudc.

Modul s6 2: Vat liéu loc chuyén dung loai bo
cac chit hitu co, vo co

Modul sb 3: Thiét bi khir tring tiéu diét va loai
bo vi khuan, vi rat.

Thuyét minh so' @6 cong nghé: Ngudn nudc tir
khe sudi hodc nuéc mua dan vé qua bé loc so
bd rdi vao bé chura, tir bé chira nudc s& duoge
bom qua Modul loc s61, day la thiét bi loc dugc
ché tao bang composite bén trong c6 cac 16p vat
liéu loc ban dia la cat, séi loc va than hoat tinh
nhim tach cac hat cin c6 kich thuéc nho hon va
hap phu cac hop chat hitu co, v6 co, kim loai
nang, d6 mau, mui vi... c6 trong nudc.

Nudce sau d6 duoc loc tiép qua Modul loc sb 2.
Modul s6 2 gom 3 ¢cot loc twong wng véi 3 cap
loc dugc tich hop (cdt loc sb 1 chira 15i loc duge
lam tr cac soi tho PP ép chat vao nhau co6 kich
thudc 16 loc 5 um; cot loc s6 2 chtra 161 loc than
hoat tinh; cdt loc 3 chira mang vi loc (MF) véi

.~ CONG NGHE

kich thuéc 16 loc 1a 0,2pum). Modul niy nhim
loai bo cac chat hiru co, vo co khong can thiét
cho cothéco  trong nudec.

Cubi cung 1a thiét bi khir tring bang dén cuc
tim (dén UV) nham loai bo cac sinh vat c6 kha
ning gy bénh trudc khi cap cho co quan dé
phuc vu cho sinh hoat. Chét lugng nudce dau ra
dam bao chat luong nuéc theo QCVN
02:2009/BYT.

3.3 M6 hinh xir ly nwée cho cum dan cw
(i) thdn Na Cam — xa Cén Minh — Na Ri

Ngudn nude duge 1ay tir khe sudi qua hé théng
loc ngﬁm din vé& Ao chtra, trude khi vao Ao
chira nuéc duoc loc qua 16p da soi va mang dng
loc ngam (Water bell). Tir Ao chira nuwéc duge
dan vao hé thong xir 1y khép kin trudc khi cap
cho nguoi dan st dung. Chénh léch cot nude
dam bao dé nuéc ty chay qua hé thong xu 1y
trude khi vao bé chira nude sach dé st dung.

So dd diy chuyén cdng nghé xir Iy

Nguon
nuéc ¥ £ W > >
P el

I 1 y
1

Modul s6 1| || Modul s 2 Modul s6 3 || Modul s6 4 |—,
: }
1
| A > Nudc sinh

Nudc rua hoat
——p Buong nudc rua loc

Puodng nudce

CAu tao nhu sau:

Modul s6 1: Cong doan loc tho loai bo tap chét
trong nudc (cac can kich thudce 16n, bong can,
d6 duc hodc cac tap chit phu du trong ngudn

nude)cd kich thude >50pum.

Modul sb 2: Vit liéu loc ban dia (cat loc, than
hoat tinh... dé xir 1y cac thanh phan 6 nhiém va
hép phu triét dé cac hop chét hitu co, vo co, kim
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loai ndng, o mau, mui vi... trong nudc.

Modul s6 3: Vat liéu loc chuyén dung loai bo
cac chit hitu co, vo co.

Modul sb 4: Loc tinh loai bo vi khuén, vi rat.

Chiat lugng nude dau ra dam bao chat luong
nudc theo QCVN 02:2009/BYT.

Thuyét minh so d6 céng nghé xir 1y: Do chénh
1éch cot ap (dao dong khoang 8m nudc), ngudn
nudce tir ao chtra s& tu chay qua Modul loc s6 1,
day 1a thiét bi loc so bd véi vo duge ché tao
bang inox, bén trong c6 cac phin loc voi kich
thude 16 loc 50pm nén cac bong cin, cic chét
gy duc hodc cac tap chit phu du trong ngudn
nudcco kich thude >50um s€ dugce loai bo.

Nuéc ra khoi Modul sb 1 s& dwge dan dén
modul loc s6 2. Modul s6 2 14 thiét b loc dugc
ché tao bang composite bén trong c6 cac 16p vat
liéu loc ban dia la cat, sé1 va than hoat tinh
nhdm tach cac hat cin c6 kich thuéc nhé hon
50pum va hap phu cac hop chit hitu co, vo co,
kim loai nang, d6 mau, mui vi... c6 trong nudc.

Nudc sau d6 duoc loc tiép qua Modul loc s6 3.
Modul s6 3 gom 3 cot loc twong wng véi 3 cap

[__KHOAHOQC
loc dugc tich hgp thanh mt thiét bi. Cot loc s6
1 chira 161 loc dugc lam tir cac s¢i tho PP ép chat
vao nhau c6 kich thudc 16 loc 5 um. Cot loc )
2 chira 161 loc than hoat tinh. C6t loc 3 chira
mang vi loc (MF) véi kich thudc 16 loc 1a 0,2
pm. Thiét bi loc nay nhim loai bo cac chat hiru
co, vo co khong can thiét c6 trong nudc.

Cubi cung la Modul sb 4, day la thiét bi loc ¢
chira mang siéu loc (UF) nham loai bo cac sinh
vat c6 kha niang gay bénh truéc khi cap cho cum
dan cu dé phuc vu cho sinh hoat. Chat lugng
nudc dau ra dam bao chat luong nudctheo
QCVN 02:2009/BYT.

(ii) thén La Ho - xa T4 Gia Khau - huyén
Muwong Khuong

Cong nghé xtr Iy nude co sir dung dién (dung
bom) la giai phap cong nghé xur 1y tuong tu
nhu cong nghé xu ly ap dung cho thon Na
Cam, co6 khac 1a lip thém bom dau vao dé cap
nudc cho hé théng loc. Vi vay viéc ap dung
quy trinh céng nghé nay d& phé bién hon do
khong cin phai c¢6 sy chénh léch vé cao do
gitra nguén nudc va khu vuc dat hé théng XU
ly.

So d6 day chuyén cong nghé xir 1y thon La HO

- > > Diéu khién
| T
1 R4 \4
1
Moduls6 1| || Modul sé 2 Modul s6 3

: }

1

Yo - > Nudc sinh
Nudce rira hoat

———p Puodng nudc rua loc
Ngudn nudc . Puong nude
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Cau tao nhu sau:

Modul s6 1: Cong doan loc tho loai bo tap chét
trong nudc (cac can kich thude 16n, bong cén,
d6 duc hodc cac tap chit phu du trong ngudn
nudc) co kich thude >50um.

Modul s6 2: Vit liéu loc ban dia (cat loc, than
hoat tinh... dé xir Iy cac thanh phan 6 nhiém va
hap phu triét dé cac hop chét hitu co, vo co, kim
loai nang, do mau, mui vi... trong nudc.

Modul s 3: Vat liéu loc chuyén dung loai bd
cac chét hiru co, vo co.

Thiét bi khir tring tiéu diét va loai bé vi khuan,
virut.

Thuyét minh so' dé céng nghé:Ngudn nudce tir
sudi hodc nude mua qua bé loc so bd roi vao bé
chira, tir bé chira nuéc s& duge bom qua Modul
loc sb 1, day la thiét bi loc duoc ché tao béng
composite bén trong co6 cac 16p vat li¢u loc ban
dia 1a cat, soi loc va than hoat tinh nham tach
cac hat can c6 kich thudc nhé hon va hép phu
cac hop chét hitu co, vo co, kim loai nang, do
mau, mui vi... c6 trong nudc.

Nudc sau d6 duoc loc tiép qua Modul loc $6 2.
Modul s6 2 gdm 3 c6t loc twong tng véi 3 cip
loc dugc tich hop lai (cot loc s6 1 chua 15i
loc dugc lam tir cac soi tho PP €p chat vao nhau
¢6 kich thudc 16 loc 5 pum; ot loc s6 2 chua 16i
loc than hoat tinh; cot loc 3 chlta mang vi loc
(MF) véi kich thuéc 16 loc 1a 0,2um). Modul
nay nham loai b6 cac chat hitu co, vo co khong
c6 loi c6 trong nudc.

Cudi cung 1a thiét bi khtr trung bang dén cuc
tim nhim loai bo cac sinh vét c6 kha ning giy
bénh trude khi cap cho ngudi dan sir dung. Chét
luong nudc dau ra dam bao chat lugng nude
theo QCVN 02:2009/BYT.

3.4. Quan ly van hanh va quy trinh sir dung

béi twong van hanh tai mo hinh xtr Iy nudce cho
ho gia dinh 4p dung giai phap cong nghé cua dé
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tai 1a cic thanh vién trong nha déu cé thé sur
sung; voi mo hinh xtr 1y cho td chtre, cum dan
cu ngudi van hanh 13 nguoi duoc chinh quyén
va ba con nhan dén trong thén ban tin nhiém dé
ctr, lya chon va s& dugc dao tao, huéng dan van
hanh va sir dung thiét bi. Pay 1a dbi tuong sé
duoc chuyén giao quy trinh van hanh, bao
dudng thiét bi.

Mo hinh xtr Iy nudc quy mo ho gia dinh duoc
lép dat tai vi tri thuan tién trong qua trinh su
dung, gan ngudn nude va vi tri khu vuc can lay
nuéc. Trude khi tién hanh van hanh can kiém
tra toan b thiét bj bao gém: Céac cbe va 15i loc,
hé thong dudng dng, diy ndi ... dam bao kin.
Sir dung nuée sau khi nuéc chay qua hé thong
6n dinh khoang 20 phut, thi ¢6 thé sir dung nuéec
cho muc dich sinh hoat.

Mo hinh xu 1y nudce cho cum dan cu, t6 chire (
tram ¥ té, UBND x4 va truong hoc) gém cac
budc van hanh gdm 5 budc chinh nhu sau:

Buéc 1: Kiém tra hé théng trudc khi van hanh:
Céc van (theo ngudn nuée dau vao) va hé thong
dién (trong truong hop su dung di¢n) (deén bao,
vol ké, ampe ké).

Budc 2: Bat cong tac tong ----- > Cong tac bom
cap ngudn hodc van tong cap nguodn.

Budc 3: Van xa tro ling déng. M& van vao cot
loc thd. Nudc s€ duoc bom cép dua qua cot loc
s6 1 va tiép tuc loc qua cot loc tho s6 2 (cat
thach anh va than hoat tinh) -----> Cot loc s6 3
----- > Thiét bi khii traing UV

Budc 4: Léy nude tai diu ra hé théng theo muc
dich stir dung: Nudc sinh hoat sau h¢ théng loc.
Budc 5: Ding hé thong khi khong c6 nhu cau
sir dung hodc sau khi van hanh du nudc vao céac
thiét bi chira... Tat cac thiét bi dién, ngat
Atomat tong/khéa van tong cip ngudn.

Luu y: Dé giam thiéu tai nhidm vi sinh can c6
cac giai phap dé phong ngira nhu sau:
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- Giam 6 nhiém vi sinh tai nguén: Tan dung
nang lwong mit troi (UV) dé diét khuan

- Str dung va van hanh theo dung quy trinh va
tai liéu chuyén giao: dam béo cho bé chua,
duong 6ng dan nudc dam bao sach, moi stra
chita trong hé thong déu c6 thé din dén nguy
co nhiém khuén. Do d6, sau khi stra chita can
phai 1am sach duong 6ng va khtr trang hé
théng bang Chlorine theo ding quy trinh.

- Pinh ky thau, rira va 1am sach hé théng: nguén
cap, bé chira, duong ong

- Khuyén cao ngudi dan tranh luu tril nude sinh
hoat gan khu chin nuéi gia stc, gia cam, khu vé
sinh va nén an chin udng soi.

- Bdo ho lao dong khi van hanh phai gon gang,
dam bao diéu kién vé sinh ca nhan dé tranh gay
6 nhiém cho nguén nude sau xir 1y.

4. KET LUAN

Cong nghé xtr Iy nude phat trién rat nhanh va
lién tuc tng dung nhiéu k¥ thuat xir 1y tién tién,
hién dai (nhu cong nghé loc ty dong rtra, thap
oxy hoa cao tai, cong nghé loc Katox, bé loc si
dung vat liéu ndi ...). Qué trinh thyc hién dé
tai: “Nghién citu dé xudt cdc gidi phdp cong
nghé va quan ly trong thu trit nwoéc muwa va
nude mdt phuc vu dan sinh vimg Tdy Bdc* cac

TAI LIEU THAM KHAO

|  KHOA HOC (of0] e \[e]; ]

tac gia da khao sat, diéu tra danh gia thyc té va
két hop nghién ctru lya chon, dé xuit duogc cac
giai phap cong nghé xur 1y nudc phuc vu sinh

hoat cho nguoi dan véi ba quy moé phu hop voi
diéu kién déan sinh ving Tay Béc, cac mo hinh
s& dugc thir nghiém va theo ddi danh gia miu
dé trién khai nhan rong cho ving. Buéc dau giai
phap cong nghé xir Iy da duoc Hoi dong khoa
hoc cap Vién, Vin phong chwong trinh Ty Bic
danh gia cao va tin twéng s& gop phan ning cao
chét luong cudce séng nguoi dan, thyc hién cac
quy hoach, ké hoach st dung nudc hi¢u qua va
6n dinh x3 hoi ving Tay Bic.

Loi cam on

Bai bao nay 1a mot phan két qua cta Dé tai khoa
hoc cip Quéc gia “Nghién ctru dé xuét cac giai
phap cong nghé va quan ly trong thu trit nudc
mua va nudc mat phuc vu dan sinh vung Tay
Bic* thudc Chuong trinh Khoa hoc va Cong
nghé trong diém cip nha nudc giai doan 2013 —
2018 “Khoa hoc va Cong nghé phuc vu phat
trién bén virng ving Tay Béc“. Chung t6i xin
chan thanh cam on sy hop tac cta cac sd, ban,
nganh va ngudi dan cac tinh Lao Cai, Bic Kan
da cung cap thong tin va thong nhat chon diém
ap dung thir nghiém giai phap cong nghé cua dé
tai.
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