Nghién clu - Trao déi

Danh gia higéu qua xi¥ Iy nudc suol hang
cong nghé mang siép loc (UF) két hgp
vat liéu loc da nang de can nugc sinh Iloat
phi tap trung khu vuc mién nii Tay Bac

O ThS. PANG XUAN THUGNG
Vién Ky thuét va Céng nghé méi trudng
PGS.TS TRAN BUC HA
Vién Nghién ciu C8p thoat nudc va Méi trudng
ThS. NGUYEN MAI HOA
Khoa Méi truéng - Truéng Dai Hoc Mb, Dia chét

Abstract: Ta Vai stream and
Na Ruoc stream (Ha Giang province)
are showing signs of pollution by
ic and social activities in
the area, so stream water is
difficult to treat by traditional
methods to supply waler for
domestic use. Non-chemical
technology with  pre-treatment by
2eolite filter (ODM-2F material) and
advanced treatment by UF
filtration is applied to
Ta Vai stream water treatment
system for military barracks and to
Na Ruoc stream water treatment
system to supply domestic water
to residential areas of Yen Minh
town. The results of water quality
monitoring according to the
treatment processes at these two
waler supply stations show that
the guality of waler after treatment
is ensured in accordance with
requlations of QCVN 02: 2009/BYT
for domestic water and many
parameters meet the quality of
drinking water according to QCYN
01:2009/BYT. Thisisa decentralized
water supply model suitable for
the Northern mountainous areas.

1. Gidi thi¢u chung
Nhu cdu cdp nudc sinh hoat
ngay cang gia tang. Truéc day cac

phuang phép truyén thdng da gidi
quy&t dude van dé xi ly & nhiém
trong nuéc mét dé cap nudc sinh
hoat v &n udng. Sa dé cdng nghé
truyén théng chli yéu la lam trong
nudc két hgp véi khif tring, trudng
hgp nudc c6 dd oxy hoda (tinh theo
COD KMnOy) cao thi két hgp clo
héa so bo dé xi ly cac chat &
nhiém nay [1]. Phuong phdp nay
st dung lugng hoa chat i6n dé keo
tu va khif tring. Tuy nhién ngudn
nudc ngay cang bj 8 nhiém do cac
hoat ddng cha con ngudi va cac
tac dong tiéu cyc cha Bién ddi khi
hau. Trong nudc séng sudi khu
vyc mién ndi ngoai cac phan tl
phu sa, cac keo sét, cac chét hiu
cd ngudn gdc l4 cay, xac dong
vat,.conc6 du  lugng hoa chat
bao vé thyc vat, ion kim loai nng,
cac vi khudn, virus.. trong nudc
mua cudn trdi bé mat tif cac vang
canh tac, khai khoang,.. chay vao.
Cac khu dan cu, thén ban,_ ven
sudi cing x& nuéc thai sinh hoat,
nudc thai chan nudi,.. chua dugc
xUt ly gay & nhiém hitu co va phu
dudng ngudn nudc. Trong ngudn
nudc sdng sudi xudt hién nhidu tac
nhan 6 nhiém dac biét nhu cac
chdt 6 nhiém dang vét, cac chat
hiu co ty nhién, cac loai vi khudn
va virus gay bénh dich dac thy,..
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ma céc phuong phap keo tu - ling
— loc va khil tring khang thé loai
bd dugc ching.

Tai khu vyc viing ndi Tay Béc,
ngudn cap nudc sinh hoat cht
yéu la cac sudi nhd. Tuy nhign
nudc ngudn ¢é dd duc cao, ham
lugng hitu €0 16n trong dé cac chal
hitu ca tu nhién (natural organic
matters ~ NOM), va xuat hién vi
sinh vat gay bénh, kim loai ning
nhu Fe, Mn, Cu,.. ma nguyén
nhan do cac qua trinh x6i mon va
rlfa tr6i dat do khal khoang va pha
riing dau nguén, xa nudc thai sinh
hoat, chan nudi va canh tac nong
nghiép vao song sudi[2,3).

Vi véay can c6 mot cong nghé
XU ly phu hop trén nén ky thuat
mang loc dé gidi quyét van dé cép
nudc d nhing vang khan hiém
nudc khu vuc mién nai Tay Béc.
Mang loc da bét dau di vao finh
vifc ¢ap nuéc § Viet Nam nhung &
muc dd han ché véi dang thiét bi
nhé dé xi Iy liép tyc nudc &n udng
cho cac ho gia dinh hoic dam
mudi m¥ngay dé lam ngot nuéc
bién. Cac nghién cuu gan day cho
th&y tiém nang dng dung va phat
trién cong nghé loc mang dé xu ly
nudc cap va nuéc thai & nudc ta
r4t lon (4, 5]. Céng nghé mang loc



UF két hop véi vat liu loc da nang
83 dugc nghién cdu dé xif Iy nudc
c&p cho sinh hoat tif ngudn nudc
thd sudi Ta Vai (Ha Giang) da
dugc trién khai nghién ciu trén md
hinh thit nghiém quy mé 500L/h
{6]. Trén ca s& k&t qua nghién cliu
nay, hai hé thdng xU Iy nudc cong
sudt 50 m3/h theo cong nghé
mang loc UF ¢6 tién xU ly bing loc
vat liéu loc da nang ODM-2F vdi
nudc thd tir sudi Ta Vai va sudi Na
Rugc dugc 1ap dat dé cap nudc
sinh hoat cho Trung doan 887 (Bo
chl huy quan sy tinh Ha Giang) va
thi trdn Yén Minh tinh Ha Giang.
Hai cong trinh nay la san pham
cha @8 tai “Nghién cliu ung dung
codng nghé mang loc k&t hgp vdi
vat liéu da nang dé x{f Iy nudc sudi
viing bién gidi Tay Bic cdp nudc
cho sinh hoat (ma s8: KHCN-
TB.15C/13-18)", do Vién Ky thuat
va Cong nghé mai trudng chi tri
thyc hién nam 2017 va 2018.
2. Péi tugng va phudng
phép nghién cuu
D&i tuong nghién clu la hé
théng xI Iy nudc sudi Ta Vai va
sudi Na Rugc. Hé théng xif Iy nudc
sudi Ta Vai cong suat 600 m3/ngay
cung cép nuéc sinh hoat cho
doanh trai quan doi Trung doan
877 va Trudng quan sy thudc Bo
Chi huy quéan sy tinh Ha Giang.
He théng x ly nuéc sudi Na Ruge
& thi trdn Yén Minh vdi cong suat
50m¥h (600m?¥ngaykhi hoat dong
trung binh 10 - 12h/ngay) cung
cdp nudc sach phyc vy cho nhu
cau sinh hoat cla 5.600 ngusi &
thi trn Yén Minh.
Do d#c dim ngudn nudc sudi
Ta Vai va sudi Na Rugc ¢6 db duc
khang I6n nhung thay ddi theo cac
mua mua va khd, c6 ham lugng
hillu c6 cao tif ngudn géc xac sinh
vat ciing nhu cac chal hiu co ty
nhién (natural organic matters —
NOM), cac kim loai n&ng xual
hién,.. mdl s6 dé cong nghé kho-
““ng st dung héa chat bao gom 2

khau: tién xUf ly bang hé loc zeolit
va xif ly bac cao bang hé mang loc
UF dugc dé xust d8 cap nuéc sinh
hoat tif nguén nudc cac sudi nay.

Nudc sudi qua dudng 8ng
dugc dua vé tram xU ly, tai day
nuéc dugc bom Ien bé vat ligu loc
da nang Zeonit - Diatomit (vat liéu
ODM-2F) d& kh(f tap chét hiiu cg
va céc chét & nhiém géc nitg, ddng
thai gidm dd mau va lam trong
nudc. Sau mot chu ky lam viéc, vat
lidu loc dugc suc rlfa bang nudc
rita loc di ngugc t&n phia trén binh
loc va x4 bd ra ngoai vdi quy tinh
van hanh suyc ria hoan toan ty
dong theo PLC diéu khién. Nudc
sau loc tho sé ddy vao 2 b loc tinh
(mang vi loc, chét ligu polypropy-
lene) dugc thiét ké véi cdu hinh
ddng chéy tif ngoai vao trong (tap
chét, chat & nhidm dugc gilf lai bén
ngoai mang va nudc sach dudc
ddy vao bén trong) tai day mang
SE gIT lai cac tap chdt va chat &
nhidm c6 kich thu6c 16n han 13
mang va chi cho nuéc sach cung
tap chat ¢6 kich thudc nhd hon 16
mang di qua. Dau ra cla bd loc
tinh ¢6 2 nhanh: 8ng trung tam la
nudc sach, 8ng cdn lai la nudc xa
chi m& dinh ky khi suc rifa ngugc
trong qué trinh rifa mang. Nudc
sau qua trinh nay sé dugc dua vao
bén chifa nudc sau loc tinh,

Nudc sau loc tinh sé dugc hai
bom t&ng ap dua vao hé mang siéu
loc (UF). Tai day dudi ap Iuic cao,
céc phan W nudc sach van chuyén
qua mang UF, cac thanh phan chét
6 nhiém va virut ¢6 trong nuéc dugc
gilt lai bén ngoai mang. DAu ra clia
hé lpc mang UF gdm 2 nhanh: 8ng
trung tam fa nudc sach, 8ng con lai
I nudc thai chia cac chat & nhigém.
Nudc sau qua trinh nay sé dugc
dua vao bén chla nuéc sach dé
cap nudc sinh hoat.

Mang UF dugc st dung la loai
mang: x8p, d6i xding, vat liéu mang
UF la PVDF - Polyvinylidene Fluo-
ride, kich thuSc DxH (mm)

Hinh 1. S6 dé cong nghé hé thong
X ly nuBc suéi Ta Vi va subi
Na Rugc dé cap nube sinh hoat

Bé chin nuoc diu nguén

|
| Bom1

Thap loc vat liéu da ning
Zeolit-Diatomit

Bé frung gan

(Bé chira mrde sau loc
Zeolit-Diatomity

Bom 2

Mang loc UF

Bé chira nwoc sach

(Pal QCVN 02:2009/BYT)
200x1475, xudt xii Dai Loan. Mbi
modun mang c6 dién tich bé mat
mang: 64 m2, théng luong loc chia
bd (modun) mang la: 50+120
L/m2.h. Hé théng mang loc UF
(Model UF 90) dadm bao lugng
nudc thu héi 1a 100%. S8 lugng
mang sl dung: 03 mang, trong dé
02 mang dugc lap chay song song
va 01 mang dugc l&p néi tiép va st
dung nudc thai tir 02 mang trudc.

Sau khi he th8ng di vao van
hanh, tién hanh Idy mau tai 3 vi tri:
bé chifa nuéc dau ngudn (nuéc
thd ti subi), bé trung gian (chia
nudc sau loc Zeolit-Diatomit) va bé
chtia nuéc sach trudc khi suc ozon
dé phan tich chét luong nuéc.

Trong 14 théng s6 chét fuong
nuéc sinh hoat theo QCVN
02:2019/BYT Quy chuén ki thuat
qudc gia v& nudc sinh hoat, Iya
chon 4 théng s8 chinh d& quan
trdc va danh gia hidu qua xU Iy
cta hé thdng xUf 1y nudc sudi Ta
Vai va subi la Rudc. Dé 1a cac tho-
ng sé: dd duc (dac trung cho cac
sudi vung nui dé bj x6i mon va cé
khai thac khoang san), COD theo
KMnO, (cac chét hitu co ngudn
g&c sinh vat va cac chat hitu ¢d ty
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nhién khac NOM), ham lugng s#t
(nudc mua chiy tran tU vung khai
thac khoang s&n vao sudi) va co-
liform t8ng s8 (chi tiu vé sinh cla
ngudn nuéc mat co tiép nhan nuéc
thai va nudc chay tran khu vyc ven
b& xudng sudi). Ngoai ra, cac chl
t1éu khac ciia QCVN 02:2009/BYT
ciing dugc phan tich dé danh gia
t18ng hgp chét lugng nudc va so
sanh vdi cac quy chuan chét lugng
nudc sinh hoat va &n udng.

Phan tich chat lugng nudc
dudc thyc hién theo cac phuang
phap chudn, trinh bay trong Bang
1 sau déy:

Thdi gian quan tric kéo dai W
2 tuéin dén 1 thang trong thai diém
chét luong nudc sudi xau (tit thang
8 d&n thang 12 nam 2018 ddI voi
tram cap nuéc sudi Ta Var va
thang 8 d&n thang 9 nam 2018 dbi
véi tram c¢&p nudc sudi Na Rugc ).

3. K&t qua nghién cuu va
thao luan

a. Dénh gid hiéu qua xu ly
béing mang lpc UF trong hé théng
XU ly nudc subi Ta Vi dé cap nuée
sinh hoat

Hé thdng cdp nudc sinh hoat
cho Trung doan 887 ti nguén
nudc sudi Ta VAi cb cong sult
Q=50 m?¥h, hién nay ldu lugng
nuéc st dung hang ngay dé& an
ubng va sinh hoat la 300- 400
md/ngay. Sau 6 thang hé thdng di
vao hoat dong, trong thsi gian
thang 8 n&m 2018, dé tai da tién
hanh Idy mau nudc, danh gia hiéu
qua xil Iy nudc thai theo cac théng
s6 chdt lugng nudc clia QCVN
02:2009/BYT. B6 dyc la 1 thong
$6 quan trong danh gia higu qua
xU ly b&ng mang loc UF. Mau
dugc |8y tai vi tri dau vao (nusc
subi Ta VAi), sau loc zeolit va
nudc sau loc UF vai cac dgt 1ay
mau kéo dai tif thang 8 dén thang
12 nam 2018. K&t qua danh gia
higu qua xif Iy nudc qua cac qua
trinh dugc néu trén Hinh 3.

Ti Hinh 3thdy dugc kha nang
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Hinh 2. Hg théng xi Iy nudc sudi Ta Vai tai Trung Doan 877 Ha Giang
(a) va sudi Na Rugc ti thj trdn Yén Minh (b).

b

Bang 1. C4c phuong phap phan tich chét lugng nudc

Phi ha)

™ Théng sé Ponvi m“: h P —7
1 [ Mau PUCo TCVN 6185 2008

2 | Moy - Cam quan

3 | poduc NTU SMEWW 312082012

4 | Cloduw mg/l TCVN 62253 2011

5 | pH - TCVN 6164 2011

6 | Amom mg/l TCVN 6179-1 1996

7 | skt mg/l TCVN 6177 1996

8 | Do oxy héa (COD ) mgil TCVN 6186 1996

9 | 93 cing mg/l TCVN 62241996

10_| Clorua mg/l TCVN 6194:1996

11_| Florua mg/l SMEWW 4500F- B&D 2012
12 | Asen mg/l SMEWW 31138 2012
13_| Coliforms MPN/100m| TCVN 6187-1,2 1996

14 | € col MPN/100m! TCVN 6187-1,2 1996

loai bd cac chat ran khdng hoa tan
clia hé théng xU ly v6i db duc ban
dau trong nuéc tho rat cao. Qua
trinh loc hat ODM-2F vifa tang cu-
&ng hap thu cac chat & nhiém dac
trung visa gilf lai dugc phan I6n cac
chat ran 16 Iing, tao diéu kién cho
mang UF hoat dong t6t. Bé duc
ban dau (nudc sudi Ta Vai) c6
nhilng thdi diém r&t cao (nam
trong khoang 18,5 dén 19,5 FTU,
sau lpc hat la 3,5-6 NTU va sau loc
mang NF khoang 0.5-1,5 NTU,
thép rat nhidu so vdi yéu cau cha
QCVN 02:2009/BYT la 5 NTU.
Mét khac db duc cla nubc sau loc
mang UF ciing nam dudi nguéng
quy dinh clia QCVN 01:2009/BYT
- Quy chudn ky thuat quéc gia vé
nuéc an udng la 2NTU.

Chal hitu cd trong nudc thé
suBi Ta Vai chu yé&u la xac chét
sinh vat (la cay, con trung, ..) va
mét s§ hgp chat hitu cd ty nhién
khéc. Qué trinh loc va hap phy clia
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zeolit (ODM-2F) da loai bd phén
18n cac cac chat hifu cd phan tan
tinh va hoa tan (COD theo KMnO,
gidm tIr 5-7 mg/L. xudng con 3-4
mg/L). Do oxy hoa clia nudc sau
loc ODM-2F bao dam yéu cau quy
dinh cia QCVN 02:2009/BYT.

Sau khi lpc qua mang UF,
COD theo KMnO, trong nuéc
giam xudng con 1-2 mg/L. Nuéc
sau xU ly ddm blo yéu cau vé mit
hilu cd cho an udng theo quy dinh
clia QCVN 01:2009/BYT.

Hinh 5biéu dién higu qua loai
bd sét va cac hgp chat clia nd qua
cac trinh lpc hat ODM-2F va UF
theo thai gian quan tréc. Viéc khai
thac khoang san ddu nguén lam
cho nuéc thd co ham lugng sét (va
6 thd cé mot s kim loai nang khac)
cao, tuy nhién qua trinh loc zeonit
— loc mang UF da loai bd dugc cac
phén t nay ra khdi nudc cép. Sau
ODM-2F ham lugng sat con lai
trong nudc dao ddng trong mic



Hinh 3. Hiéu qua lam trong nudc theo so d6 cong
nghé théng qua théng s6 dé dc.

!

.

o
3

%,

R P P P
PS5,

Hinh 4. Higu qua x ly chédt hiu co theo ddy chuyén
céng nghé xt ly nuéc sudi Ta VAi

0D Km0t mpL.

Hinh 5. Higu qué xU ly sat (Fe) theo day chuyén céng
nghé x{ ly nudc sudi Ta Vai

Hinh 6. Higu qué khi Iring theo déy chuyén céng
nghé xt ly nudc subi Ta Var
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quy dinh cba QCVN 01:2009/BYT (0,3 mg/L). Tuy
nhién sau loc UF, ham lugng sat trong nudc cap giam
15 rét, nam & mdc 0,03 dén 0,1 mg/L, thép hon nhiéu
s0 v6i quy dinh cho nudc sinh hoat va nudc an udng.

Do cac hoat dong ven bd, nuéc sudi Ta Vaicod
s6 coliform tuong ddi cao (U 3000 dén 7000
MPN/100mL), nhiéu thdi dém vugt mic A2 cha
QCVN 08-MT:2015/BTNMT-Quy chudn ky thuat

qudc gia vé chat lugng nudc mat dung cho ngudn cAp
nudc sinh hoat.

Trén Hinh 6 cho thdy hiéu qua loai bd coliform
cla qué trinh loc zeolit (khoang 1 log) cho dé&n con
10-20 MPN/100mL. Nuéc sau xU ly dap Ung yéu cau
chat luong nuéc sinh hoat theo QCVN 02:2009/BYT.
Mang UF Iya chon c6 kich thudc 16 0,024m loai bd
dugc hau hét vi khuan va virus ¢é trong nuéc. Tuy
nhién do 14y mAu tai bé chua chua khif khudn nén vi
sinh vat ngoai lai d& xam nhap vao dé. Bé nudc sau
xU Iy sif dung dudc cho &n udng, nudc can tiép tuc
khit khudn bang clo, ozon, tia cuc tim hay bang cac
phuaong phap phu hgp khac.

Hiéu qua xtt ly sau lpc zeolit va nudc sau lpc
UF vdi 03 dot ldy mAu vao ngay 02-04/08/2018
theo cac thong sé QCVN 02:2009/BYT dugc téng
hop trong Bang 2.

Ké&t qua phan tich 14 thong s cla nuéc sau xu
ly bang hé loc ODM-2F va loc mang UF cho thay
toan bo cac gié tri cac thong s8 nay déu dat QCVN
02:2009/BYT. Mat khac nhiéu thong s& cé gia tn nam
trong ngudng cho phép ca QCVN 01:2009/BYT.

b. Panh gid hiéu qua xU ly bang mang lpoc UF
trong hé thdng xit Iy nudc subi Na Rugc dé cép nudc
sinh hoat cho thi trdn Yén Minh

Nuéc subi Na Rugc dudc xif Iy, theo sa dd tudng
t4 nhu nudc sudi Ta Vai, dé cap nudc sinh hoat cho
thi trdn Yé&n Minh. Quan trac chat lugng nudc d8 danh
gia hiéu qua xU Iy cda tram c&p nudc thi trdn Yén
Minh tién hanh trong thang 8 nam 2018.

Tuong ty nhu & Ta Vi, tai Yén Minh sau thgi
gian hoat dong 1 thang, dé tai da Iy mau tar vitri ddu
vao (nudc sudi Na Rugc), va nudc sau loc UF véi 03
dgt 1y méu vao ngay 20-22/8/2018, két qua trong
Béng 3.

Ghi chi: M1: Nudc subi Na Rugc — Thi trén Yén
Minh, huyén Yén Minh, tinh Ha Giang; M2: Nudc
sau X ly.

4. Két luan

Sudi Ta Vi va sudi Na Rugc 1a nhitng ngudn cap
nudc sinh hoat cho bé ddi va nhan dan khu vyc mién
nui tinh H& Giang. Tuy nhién cling nhu cac nguon
nudc khac trong khu vifc, ngudn nudc nay dang cé
dau hiéu & nhiém céc chat hiiu co ty nhién, cac kim
loai nang, vi sinh vat gay bénh.,.. do cac hoat dong
kinh t& - xa hdi ven bd, nén cac bién phap truyén
thdng kho xU ly dugc.

Vdi mot s6 uu dim néng, mang siéu loc (UF) ¢o
thé sit dung dé xi Iy ti€p tuc va nang cao sau khi
qua mdt s cong doan tién xd ly nudc mat bang
phudng phép truyén théng dé cép sinh hoat va &n
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Bang 2. K&t qua xi/ Iy nudc sudi Ta Vai d& cap nudc sinh hoat
cho Trung doan 887

Két qua QCVN
] 02:2009/
TT | Théng sb Dom vj M M M3 BYT
(cot )
1 [ Marw PUCO 51 3%8 <15 15
Knong cb | Knong cb | Kndng c& | Khong co
2 | Macwe morvila | muvila | mEvila | mivila
3 [ D duc® FTU 17-19 78 < 5
3 | Clodu mg/l <03 <03 0,3 0,3-0,5
5 | pH® - 79 77 77 68,5
6 | Amon(® mg/l <0,10 <0,10 <0,10 3
7 | satiaz mgil 1117 0,30-0,40 <0,03 05
8 | Chsh mg/ 46 34 12 4
9 [ B4 cang mgil 210230 | 130-145 | 60-65 350
10 | Clorua mgil <5 < <5 300
11 | Florua mgil <0,03 <0,03 <0,03 15
12 | Asen mgA 0008 | <0.0007 | <0,0007 001
13 | Colforms MPN/ 100ml | 4300 2600 20 50
14 | Ecolt MPNJ100ml 150 EY 4 0
Ghi chd: M1- nudc thd dau vao, M2- nudc sau loc zeolit, M3- nudc
sau loc MF.
Bang 3. Két qué x Iy nudc tai tram xif ly nude Yén Minh
o Két qua QCVN 02:2000/BYT
T Théea s Bon v M1 M2 (ot 1)
1 | Mau PYCo 75 <15 15
= Khéng ¢ | Khéng c6 Khéng c6
2 | Maw m\'tnsi la mm"s. la mf‘insi la
3 | bd duc FTU 10-13 1-2 5
4 | Clodv mg/l <03 03 0,3-0,5
5 |pH = 79 75 6-85
6 | Amoni mgil 212250 | <010 3
7| S& mg/t 0,50-1,15 | 0,06-0,09 05
8 | COD theo KMnO, mght 5,5-6,5 23 4
9 | D6 cimg mg/l 101-112 5565 350
10 | Clorua mg/l <5 <5 300
11 | Florua mgA <0,03 <0,03 15
12 | Asen mg/l <0,0007 <0,0007 0,01
13 | Coliforms MPN/ 100ml 2000 0 50
14 | E col MPN /100m| 15 0 0

udng. Md hinh xi ly khéng hoéa
chét theo quy trinh loc zeolit
(vat liéu ODM -2F) ~ loc mang UF
dugc ung dung cho hé théng
cp nudc Trung doan 877 va khu
dan cu thi trén Yén Minh. Nghién
clu dénh gia hiéu qua hoat déng
clia cac hé théng nay cho thay
sau hé thdng nay phan I6n cac chl
tiéu & nhiém trong nudc sudi Ta
Vai va sudi Na Rugc dugc loai bd
dén dudi ngudng quy dinh cla
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QCVN 02:2009/BYT d&i vdi nude
sinh hoat.

Nhu vay, nuéc mat song
sudi khu vyc mién ni phia Bac cé
th€ xU Iy bing cong nghé loc
mang UF két hgp loc véi vat lidu
da nang ODM-2F dé cap nudc
sinh hoat va an udng. bay la md
hinh hgp ly cho cac cum dan cu
hogc cac don vi bd doi bien phong,
noi khdng ¢ digu kién cap nudc
tap trung.
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TB.15C/13-18.
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