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TOM TAT

Muc tiéu: Panh gié chat lvong nguén nuwéc sinh hoat cia mét sé don vi thudc Luc lwong Gin gidk hoa binh
Lién hop quéc, déng quén tai Bentiu, Nam Sudan, ttr thédng 9/2025-02/2026.

DPéi twong va phwong phap: Nghién ctru mé ta cat ngang 60 mau nuée sinh hoat tai 10 don vi thude Luc
lwong Gin gitr hoa binh Lién hop quéc, tai Bentiu, Nam Sudan, tcr thang 9/2025-02/2026. Phéan tich mau
nuée theo 13 chi tiéu hoa ly, gdbm céc théng sb gidm sat thuong xuyén (nhém A) va céc théng sb kiém
soét dinh ky (nhém B), theo quy chuén ky thuat quéc gia Viét Nam QCVN 01-1:2024/BYT, phu hop véi tiéu
chuén quéc té (ISO5667). Xt ly théng ké bang kiém dinh phi tham sé.

Két qua: T7/é m&u nudc c6 ham lwong mét s6 kim loai vurot ngudng cao (Mangan: 80%,; Bong: 15%). Ti
16 m&u nuée khdng dat do 6 nhiém Nito va dw luong Clo dw cao (Amoni: 71,67%, Nitrat: 75,0%, Clo dw
tw do: 53,33%). Ti Ié ma&u nuwéc dat chudn toan bd & muire rét thap (11,67%). Ti 1é méu nuéc dat chuan &
nhoém A dao déng tir 60,0-80,0%; & nhom B tir 68,75-75,0%.

Két luan: Chét lrong nuée sinh hoat tai cac don vi déng quan & Bentiu, Nam Sudan tiém an rdi ro vé mét
héa sinh hoc do 6 nhiém Nito va suy giam ndng dé Clo tw do. Binh ky thay mang loc hé théng loc RO va
suc rira dwong éng dan co thé duy tri cac chi sé cot 16i chét long nuréc trong gi6i han an toan.

Tir khéa: Chét lvgng nuwéc sinh hoat, Nam Sudan, QCVN 01-1:2024/BYT, Bénh vién Da chién cép 2.
ASSESSMENT OF DOMESTIC WATER QUALITY AMONG UNITED NATIONS PEACEKEEPING UNITS
IN SOUTH SUDAN (2025-2026)

ABSTRACT

Objectives: Assessment of domestic water quality among selected united nations peacekeeping units
stationed in Bentiu, South Sudan (September 2025 - February 2026)

Subjects and methods: A cross-sectional descriptive study was conducted on 60 domestic water samples
collected from 10 United Nations Peacekeeping units in Bentiu, South Sudan, between September 2025
and February 2026. Water samples were analyzed for 13 physicochemical parameters, including routine
monitoring parameters (Group A) and periodic control parameters (Group B), in accordance with the
Vietnamese National Technical Regulation QCVN 01-1:2024/BYT and aligned with international standards
(ISO 5667). Statistical analysis was performed using non-parametric tests.

Results: A high proportion of water samples exceeded the permissible limits for certain heavy metals,
specifically manganese (80.0%) and copper (15.0%). Non-compliance was predominantly driven by
nitrogen contamination and elevated free residual chlorine, with excess levels observed for ammonium
(71.67%), nitrate (75.0%), and free residual chlorine (563.33%). Overall compliance across all evaluated
parameters was remarkably low, at only 11.67%. The compliance rates for individual parameters ranged
from 60.0% to 80.0% in Group A (routine monitoring) and from 68.75% to 75.0% in Group B.
Conclusions: Domestic water quality across military units stationed in Bentiu, South Sudan, poses
potential biochemical risks due to nitrogen contamination and the degradation of free residual chlorine
levels. Periodic replacement of reverse osmosis (RO) membranes along with flushing of distribution
pipelines can effectively maintain core water quality parameters within safe limits.
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1. DAT VAN BE

Nwéc sach déng vai trd nén tang khong thé thay
thé ddi v&i s sinh ton, duy tri strc khde va phat trién
bén virng ctia con ngwdi. Nwéc [a ngudn tai nguyén
bao phu phan Ién bé mat trai dat. Tuy nhién, lwong
nuwéc ngot c6 kha nang tiép can va st dung an toan
cho muc dich an udng, sinh hoat chi chiém mét fi
|& r4t nho. Theo thdng ké cla Té chirc Y té thé gidi
va Quy Nhi dong Lién hop quéc, kha nang tiép can
ngudn nuwéc sach va diéu kién vé sinh co ban déng
gop truc tiép vao ti 1& bénh tat toan cau, la nguyén
nhan gay ra cac bénh ly truyén nhiém dwdng tiéu
héa, lam gia tang thach thirc vé thuc trang tiép can
va st dung nwéc sach tai cong déng [1], [2].

Nam Sudan chiju anh hwéng clda xung dét va
bién dbi khi hau, véi tinh hinh dich bénh phtrc tap
va méi triwdng 6 nhiém. Khu vwe nay dac trwng bdi
cac vung ngap nwéc theo mua, dan xen v&i cac
vung khé han cén cbi, cung véi sw tap trung déng
dao cua cac trai ti nan xung quanh can ctr déng
quan. Hé théng ha tang co s& dan su tai day so
sai, khién ngudn cung cap nuéc sinh hoat cho toan
bd lwc lwgng phu thudéc hoan toan vao viéc khai
thac nwdc ngadm co cau truc thdy van phire tap [3].
Lwec lwong Gin gilr hoa binh (GGHB) Lién hop qubc
dong quan tai khu vwe Bentiu, Nam Sudan dén tw
nhiéu qudc gia, vung lanh thd, trong d6 cé Bénh
vién D& chién cap 2 sb 7 (BVDC2.7) Viét Nam.
Khoéng chi thwe hién nhiém vu tai chd trong diéu
kién thwc dia khac nghiét; khi hanh quan, cac don
vi phai str dung nwéc bé mat dwoc x& ly théng qua
céac tram loc da chién co dong [4]. Cac tram cép
nwédc dwoc thiét ké theo tiéu chuén voi hé théng
loc thdm thAu nguwoc va khir tring bang hoa chét,
hoat dong lién tuc v&i cwdng dd cao, trong diéu
kién nhiét d& moéi trworng khac nghiét, marc dd bui
ban cao va thiéu hut vé vat tw, linh kién thay thé.
P4&c tinh thay van thay dbi theo mua va thwc trang
vé sinh mai trudng t khu vire dan cw 1an can tiém
4n nguy co cao thdm thau cac chét 6 nhiém hiru co
va vo co vao mach nuwéc ngam. Nhirng yéu tb nay
tao ra ap luc 1&n hé thdng x ly nwéc, khién chét
lwong nwéc dau ra co nguy co bién dong.

Viéc st dung ngudn nwéc khong dat chuén
khoéng chi gay ra cac bénh li cap tinh (nhw tiéu chay,
li, thwong han, ta...) lam gidm ngay ti I& quan sb
khée manh, ma con tiém an nguy co i ro strc khde
man tinh nghiém trong do phoi nhiém kéo dai véi cac
hop chat héa hoc doc hai, nguyén t6 kim loai. Viéc
t6 chirc danh gia, giam sat va phan tich dinh ky chét
lweng ngudn nwédc 1a yéu cau bat budc va cap thiét
ddi v&i cac don vi thude Luc lwong GGHB Lién hop
qudc déng quan tai khu ve Bentiu, Nam Sudan.
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Nghién ciru nay dwoc tién hanh nhdm muc tiéu
danh gia chét lwong ngudn nuwéc sinh hoat tai cac
don vi thudc Lwc lwong GGHB Lién hop quéc, déng
quan tai Bentiu, Nam Sudan, lam co s& dé xuét giai
phap bao dam chat lwong ngudn nwéc sinh hoat.

2. DOl TUQNG, PHUONG PHAP NGHIEN CUU
2.1. B6i twong nghién ciru

60 mau nwéc sinh hoat ciia 10 don vi thudc Luc
lwong GGHB Lién hop québc, ddng quan tai Bentiu,
Nam Sudan. Mau nuwéc dwoc lwa chon:

- LAy mau tai 10 diém cip nwéc cho cac don vi
thudc Phai bd UNMISS, Lién hop quéc, déng quan
rai rac xung quanh can c& chinh tai Bentiu, Nam
Sudan (gébm cac phan khu clia Ghana, Pakistan,
Méng C6 va BVDC2.7 Viét Nam).

- Nguén nuéc tai méi diém da duwoc x& ly theo
quy trinh ndi bé cua cac tram loc da chién (loc
tho, loc tinh, mang loc thdm thdu nguoc va khir
trung bang héa chét) truéc khi bom trye tiép ra voi
st dung.

- Mau nuéc dwoc thu thap lién tuc, dinh ky
mbi thang l4y 1 mau tai mdi diém, trong thoi gian
tr thang 9/2025 dén thang 02/2026 (la giai doan
chuyén tiép gitra cac chu ky bién ddi thoi tiét mua
muwa va mua kho tai khu vec nay).

2.2. Phwong phap nghién ctru

- Thiét ké nghién ctru: mé ta cat ngang.

- Quy trinh 1dy mau va bdo quan tuan tha kj
thuat theo cac huwéng dan chuyén mén cla Viét
Nam (TCVN 6663), phu hop véi tiéu chuan quéc té
(1ISO5667) [5]:

+ LAy mau truc tiép tai cac voi nuwéc sinh hoat
dau cudi chi dinh: sat trung dau voi; xa bd lién tuc
nwéc trong 5 phat dé lam sach nwéc dong trong
dwdng 6ng. Suc riva cac binh chira mau chuyén
dung 3 1an bang chinh nguén nwéc tai voi lay mau.
Thu thap mau nwéc vao day binh chira, day kin,
niém phong, dan nhan.

+ MAau nwéce dat trong thung bao quéan lanh (t
2-8°C), van chuyén vé phong xét nghiém nuwéc cla
BVDC2.7, thyc hién trong thoi gian quy dinh.

- Cac théng sé phan tich va nhém chi tiéu: phan
tich 13 chi tiéu hoéa li va phan loai thanh 2 nhom
chinh theo chuan phan dinh ctia Bo Y té [5]:

+ Nhom A (cac thong sé giam sat thwdng xuyén):
dod duc, chi sb pH, Clo dw tw do.

+ Nhém B (cac théng sb kiém soat dinh ki):
dd cing tbng, Amoni, Nitrit, Nitrat, Sunfat, Sét,
Mangan, Déng, Nhém.
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- Tiéu chuén danh gia: ap dung hé thdng tiéu
chuén theo Quy chuan ky thuat quéc gia vé chét
lvong nwéc sach str dung cho muc dich sinh hoat
(QCVN 01-1:2024/BYT), gdm:

+ MAau nwéc dat tdng thé: khi toan bd cac chi
tiéu thanh phan phan tich déu cé gia tri ndm trong
khoang tham chiéu ho&c dwéi mirc giéi han tbi da
cho phép, gdm: d6 duc < 2 NTU; pH tir 6,0-8,5;
Amoni (tinh theo Nito) < 1 mg/L; Nitrit (tinh theo
Nito’) < 0,9 mg/L; Nitrat (tinh theo Nito’) < 11 mgl/L;
Clo dv tw do tir 0,2-1,0 mg/L; d6 clrng téng < 300
mg/L; Sunfat < 250 mg/L; Sat < 0,3 mg/L; Mangan
< 0,1 mg/L; Bdng < 1,0 mg/L; Nhém < 0,2 mg/L.

+ Mau nuéc khéng dat: khi cé bat ky mét théng
sb héa li ndo vwot ngoai khoang tham chiéu.

- X ly s lieu: di¥ lieu dwoc nhap vao Microsoft

Excel, phan tich bang phdn mém théng ké R. Cac
bién sé khoéng tuan theo quy luat phan bé chuén
dwoc trinh bay dwéi dang gia tri trung vi va khoang
t& phan vi. Cac bién sé tuan theo quy luat phan bd
chuén duwoec trinh bay dwéi dang gia tri trung binh
va do léch chuan. Cac bién phan loai trinh bay chi
tiét dwdi dang tan sé tuyét doi va ti 1& phan tram.
So sanh sy khac biét bang kiém dinh phi tham sb
Kruskal-Wallis. Khac biét cé y nghia thdng ké khi
gia trip <0,05.

- Pao dlrc nghién clru: moi théng tin chi tiét
dwoc bao mat va chi phuc vu cho muc dich nghién
ctru. Sé lieu nghién ctu dwoc BVDC2.7 Viét Nam
cho phép st dung va cdng bd. Nhéom tac gid cam
két khéng cé xung dot vé loi ich.

3. KET QUA NGHIEN cUU

Bang 1. Dic diém cac chi tiéu chat lwong nwéc va ti 1é mau nwéc dat/khong dat

Chi tiéu Ngwéng QCVN Trung vi (Q1-Q3) Min-Max | Khong dat (n = 60) (n, %)
D6 duc (NTU) <20 0,00 (0,00-0,00) 0,00-7,20 5 (8,33)
pH 6,0-8,5 7,08 (6,53-7,25) 5,20-8,11 4 (6,67)
Amoni (mg/L) <1,0 2,00 (0,20-2,00) 0,02-2,00 43 (71,67)
Nitrit (mg/L) <0,9 0,20 (0,20-0,20) 0,02-9,60 2(3,33)
Nitrat (mg/L) <11,0 23,50 (11,50-26,00) 1,62-38,00 45 (75,00)
Sulfat (mg/L) < 250,0 47,10 (16,28-280,00) | 2,30-427,00 17 (28,33)
Clo dw (mg/L) 0,2-1,0 0,19 (0,07-0,32) 0,00-0,91 32 (53,33)
D6 crng (mgl/L) <300 104,50 (39,35-250,00) | 4,90-350,00 7 (11,67)
Sét (mg/L) <0,3 0,20 (0,20-0,20) 0,03-0,50 1(1,67)
Nhém (mg/L) <0,2 0,10 (0,08-0,10) 0,01-0,60 1(1,67)
Mangan (mg/L) <0,1 0,20 (0,20-0,20) 0,01-0,20 48 (80,00)
DPdng (mg/L) <1,0 0,20 (0,11-1,00) 0,04-4,00 9 (15,00)
Mui Khéng mui - - 0 (0,00)

Phan I&n cac chi tiéu nhw pH, d6 duc, Sat va Nhém co ti 1& khéng dat thap (dwdi 10%). Ngwoc lai, ti 1&
khdéng dat cao ghi nhan duoc & cac chi ti€u Amoni (71,67%), Nitrat (75,00%), Mangan (80,00%) va Clo dw
tw do (53,33%). Cac chi tiéu Nitrit, Sulfat va d6 ctrng co ti 1é khong dat & mirc trung gian.

Bang 2. Cac bién tong hop phan anh chat lwong nwéc cia mau nghién ciru

Bién téng hop

Gia tri

Ti Ié dat chung (%), trung vi dat (Q1-Q3)

69,23 (63,46-76,92)

Sé6 chi tiéu khéng dat, trung vi (Q1-Q3)

4,00 (3,00-4,75)

Mtrc nhe (1-2 chi tiéu) 1(18,33)
Muc dé khéng dat (n, %) Khong dat mirc vira (3-4 chi tiéu) 4 (56,67)
Khong dat mirc nang (= 5 chi tiéu) 5 (25,00)
C6 6 nhiém hop chat Nito (n, %) 2 (86,67)
C6 6 nhiém kim loai (n, %) 1 (85,00)
Khong dat chi tiéu x& ly nwée (n, %) 37 (61,67)

Ti I& dat nhom A (%), trung vi (Q1-Q3)

80,00 (60,00-80,00)

Ti 1é dat nhéom B (%), trung vi (Q1-Q3)

75,00 (62,50-75,00)
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Ti & dat chung clia cac mau nuwéc cé trung vi la 69,23% (Q1-Q3: 63,46-76,92). Sé chi tiéu khong
dat clia cac mau nwéc trung vi la 4,00 (Q1-Q3: 3,00-4,75). Phan loai theo mirc d6 khdng dat, thay phan
I&n mau nwéc & mirc khong dat vira (56,67%), tiép dén 1a khong dat nang (25,00%) va khéng dat nhe
(18,33%). Ti & mau c6 & nhiém hop chét Nito & 86,67% va 6 nhiém kim loai 1a 85,00%. C6 61,67% mau
khéng dat cac chi tiéu xt ly nwéc. Ti 1é dat nhdm A va nhém B lan lwot 1a 80,00% va 75,00%.

Bang 3. So sanh chat lwgng nwéc tai BVDC2.7 Viét Nam véi cac don vi con lai

Bién BVDC2.7 (n = 6) DPon vi khac (n = 54) p
Ti 1& dat chung (%), trung vi (Q1-Q3) 92,31 (84,62-100,00) 69,23 (61,54-76,92) | <0,001*
Sé chi tiéu khong dat, trung vi (Q1-Q3) 1,00 (0,00-2,00) 4,00 (3,00-5,00) <0,001*
Ti 1& dat nhom B (%), trung vi (Q1-Q3) | 100,00 (87,50-100,00) | 75,00 (62,50-75,00) | <0,001*
C6 6 nhiém Nito (n, %) 2 (33,3) 50 (92,6) 0,002**
C6 6 nhiém kim loai (n, %) 0(0,0) 51 (94,4) <0,001**
MA&u dat toan bd 13 chi tiéu (n, %) 2 (33,3) 1(1,9) 0,024**
Khéng dat chi tiéu xt ly nwéde (n, %) 4 (66,7) 33 (61,1) 1,000**
*Phép kiém Mann - Whitney U; **Phép kiém Fisher exact.

Nguén nuéc sinh hoat ciia BVDC2.7 Viét Nam co ti 1& dat chung (92,31%) cao hon va sé chi tiéu khong
dat (1,00) thAp hon so v&i cac don vi con lai (Ian lwot 1a 69,23% va 4,00), khac biét véi p < 0,001). Ngudn
nwdc sinh hoat tai BVDC2.7 Viét Nam c6 ti 1é mau dat & nhom B cao hon (p < 0,001), ti 18 mau cé 6 nhiém
hop chét Nito va 6 nhiém kim loai thap hon (1an lwot véi p = 0,002 va p < 0,001). Ti I& mau nwéc dat toan
b6 13 chi tiéu cta BVYDC2.7 Viét Nam (33,3%) cao hon & don vi khac (1,9%), véi p = 0,024. Khong ghi
nhan sy khac biét vé ti 1&é khoéng dat chi tiéu xr Iy nwdc gitba mau nwéc tai BVDC2.7 Viét Nam so véi cac
don vi khac (p > 0,05).

Bang 4. So sanh cac bién s6 tdng hop theo thang lay mau

k. x Thang lay mau
Bién so6 o]
9/2025 | 10/2025 | 11/2025 | 12/2025 | 01/2026 | 02/2026
Sé6 chi tiéu xt ly khéng 0.0 0.5 1.0 1.0 1.0 0.5 0.009*
dat (0-4) (0.0-1.0) | (0.0-1.0) | (1.0-1.0) | (1.0-1.0) | (0.0-1.0) | (0.0-1.0) ’
Khong dat chi tiéu 3 5 9 9 6 5 0.033**
Xt ly nwée (n, %) (n=10) | (30.0) (50.0) (90.0) (90.0) (60.0) (50.0) ’
*Phép kiém Kruskal-Wallis; **Phép kiém Fisher exact.

Khoéng ghi nhan sy khac biét c6 y nghia théng
ké gitra cac thang dbéi v&i hau hét cac chi tiéu (p >
0,05). S6 chi tiéu x&r ly nwéc khéng dat khac biét cé
y nghta théng ké gitra cac thang (p = 0,009). Ti lé
mau khéng dat chi tiéu x& ly nwéc cling khac biét
gira cac thang (p = 0,033).

4. BAN LUAN
4.1. Panh gia chat lwong nwéc chung theo tiéu
chuan QCVN 01-1:2024/BYT

Két qua danh gia tdng thé chi ra thuc trang dang
lo ngai khi chi cé 11,67% tbng s6 mau nwéc nghién
clu dap ng day da cac tiéu chuan an toan sinh
hoat. Ti I& nay thap hon so v&i ki vong déi véi mot
hé théng cap nwéc dwoc dau tw van hanh cho luc
lwong quan doéi; dong thdi thap hon so véi cac bao
céo danh gia chat lwong nwédc sinh hoat quy moé
nha tai Viét Nam [6]. Ti I& dat chuan thap nay khong
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phan bd déu trén toan bd cac yéu t6, ma khu tra
vao mot sé khia canh cu thé. Mét chi sb quan trong
la pH trung vi dat 7,08 (nam trong khoang tham
chiéu tbi wu 6,5-8,5). Pay la chi sé ky thuat hét sirc
quan trong, gilp bdo vé hé théng co s& ha tang
da chién. Ngudn nwéc cé pH trung tinh gitp triét
tiéu hién twgng an mon dién hda hoc trén bé& mat
dwerng dng dan nwéc kim loai va cac thiét bi bom,
trwc tiép ngdn chan sy hoa tan nguoc trd lai cla
kim loai tir dwérng bng vao nuéec.

Tuy nhién, nguén nwéc lai boc 16 rdi ro 6 nhiém
kim loai va cac hop chat Nito nghiém trong, nhw
s6 mau khong dat chuan dbi véi nguyén té kim loai
con kha cao: Mangan 48 mau (chiém 80,0%), Pong
9 mau (chiém 15,0%). Sy hién dién cta nguyén
t6 kim loai vwot nguéng doi hdi phuwong phap xir
ly triét d&, dwa néng dd vé nguwéng an toan [8].
Hé théng loc cling thé hién sw han ché trudc sy
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xam nhap ctia cac hop chat hiru co chiva Nito, voi
ti 1& trwot chudn do duw thira Amoni (71,67%) va
Nitrat (75,00%). Diéu nay canh bao vé tinh trang &
nhiém ctia tAng nwéc ngdm ban dau - thwdng xuét
phat tir chat thai sinh hoat thdm th4u qua céc tang
nwoc ndng, dac biét tai khu viec cd mat do tap trung
dong duc cac khu trai ti nan nhw & Bentiu. Viéc
phoi nhiém lién tuc v&i ngudn nwéc coé ndéng do
Nitrat cao (c6 mau Ién t&i 38 mg/L so v&i nguwéng
11 mg/L) cé khad n&ng gay ra tinh trang thiéu oxy
mo6 man tinh mirc d6 nhe, lam suy giam sutrc bén
thé lwc cGa quan nhan.

Ngoai ra, chi tiéu Clo dw tw do chinh la nguyén
nhan co hoc Ién nhat kéo ti I& dat chuén téng thé
xudng thép (ti 18 khdng dat 1&n t&i 53,33%, cé thoi
diém lén dén 88,33%). Ham lwong Clo dw trung vi
chi dao d6ng quanh mirc 0,19 mg/L, xap xi ngudng
tdi thiéu yéu cau (0,2 mg/L). Viéc ndng d6 Amoni
trong nwéc dau vao rat cao da tao ra phan tng
hoa hoc “cuwdp” di lwgng Clo tw do dé tao thanh
Cloramin, 1am can kiét Clo dw cé kha n&ng tan céng
vi khuén, tr d6 tao ra cac ving mu khir tring & cac
khu vue voi nwéde phia cudi duwéng éng dan [9].

4.2. So sanh chéat lwong nwéc gitra cac nhém
théng sé giam sat (nhém A va nhém B)

Viéc phan chia va dbi chiéu chat lwong gitra
hai nhém théng sb A va B cho phép danh gia doc
lap gitra quy trinh van hanh bao dwdng hang ngay
(nhém A) va nang lwc xt& ly cét 16i ctia hé théng
mang loc (nhém B). Theo két qué nghién ctru, ti 1&
dat ciia nhém A (bao gém dd duc, pH, Clo dw) cé
trung vi 80,00%, cao hon so voi ti |é dat ctia nhom
B (bao gébm dd cirng tbng, nguyén td kim loai va
cac hop chat chiva Nito') véi trung vi 1a 75,00%.
Nhém A la cac théng sb giam sat thuwdng xuyén,
phan anh tinh chét vat li co ban va déng lwc hoc
cla qua trinh van hanh hang ngay. Viéc nhém A
duy tri dwoc ti 1& dat twong d6i kha quan chi yéu
nhd& vao cac chi s6 pH va dd duc ludn dwoc kiém
soat tét (ti 1& khong dat rat thap, chi tr 6,67-8,33%).
Diéu nay chirng té khau xtr ly thd va can bang tinh
chét vat li cia nwdc tai cac tram loc da chién dang
hoat dong hiéu qua. Diém yéu duy nhét kéo sut
chét lwong nhém A chinh la sy hut chuén clia ndng
do Clo du tw do do téc d6 bdc hoi nhanh va phan
&ng héa hoc véi tap chat hiru co. Ngwoc lai, sw
suy gidm chéat lwong & nhém B (75,00%) lai phan
anh moét 16 hdng mang tinh hé théng hon. Nhém
B quy tu cac chi tiéu phrc tap nhw Nitrat, Amoni,
Mangan, Déng... doi hdi hiéu nang khat khe tir mang
loc thdm th4u nguwoc (Reverse Osmosis - RO).
Phan t&r Nitrat va Amoni cé kich thuéc rat nho; viéc
céac chi sd nay va nguyén tb kim loai vuot nguwéng

80

véi tan suét day dac chirng té cac module mang loc
RO tai nhiéu phan khu d& vwot qua gidi han cong
suét, chiu tdn thwong vi thé hodc vat liéu loc da dén
th&i han bao tri [10].

C6 su khac biét dang ké khi dbi chiéu chéat lwong
nwéc & BVDC2.7 Viét Nam (noi quy trinh bao tri,
thay thé mang loc RO dwoc thwc hién nghiém
ngat) v&i cac don vi con lai trong nghién ctru. Tai
BVDC2.7 Viét Nam, ti & mau nwéc dat nhdm B 1én
t&i 100% so v&i mire trung vi 75,0% clia cac don vi
khéc (p < 0,001); déng thai, ti 1& 6 nhiém kim loai 14
0% va & nhiém Nito & mirc kha thap (33,3%). Diéu
nay khang dinh rang, sw trwot chuan clia nhém B
& binh dién chung khéng phai 1a yéu t6 bat kha
khang cua tw nhién, ma hoan toan phu thudc vao
nang lwc bao dwdng, tAn suat thay thé mang RO
dinh ki, va quy trinh suc rira dwéng dng cla tirng
don vij dong quan.

Bén canh d6, su bién thién vé i 1& khong dat cac
tiéu chi x& ly nwéc qua cac thang (p = 0,033) ciing
boc 16 sw thiéu 6n dinh mang tinh chu ki ctia hé
thdng. Til1é mau trwot chuan cé xu hwéng gia ting
rd rét vao giai doan chuyén mua (tir thang 11 dén
thang 12). Theo cac bao cao vé thly van hoc, sw
thay déi dot ngot vé lwong mwa va nhiét do trong
thoi ky giao mua tai Nam Sudan lam thay déi ap lwc
thdm thau, gia tang tai lwong chat & nhiém bé mat
ngdm vao tang ch*a nwéc ndng [3]. Sy gia tang
dot bién ctia ndng dod chat 6 nhidm nay tao ra ap
Iwc qua tai cuc b Ién cac mang loc RO. Do d6, lyc
lwong hau can ky thuat can thiét 1ap ké hoach dw
phong vat tw va tdng cwdng tan suét thay thé mang
loc ngay trwéc thém chuyén mua nham duy tri do
an toan cta ngudn nuéc [4].

Han ché cua nghién ctru:

Thoi gian nghién ctru 6 thang chwa thwe sy bao
quat tron ven mét chu ky sinh thai khi hau day dd
(mua mwa ngap lut va mua khé han dinh diém) tai
Nam Sudan dé c6 thé danh gia toan dién sw thay
déi dong chdy mach nwéc ngdm. Do rao can vé
trang thiét bi sinh hoc phan ti tai phong thi nghiém
da chién (BVDC2.7. thoi diém nay chua trién khai
duwoc xét nghiém dinh tinh Coliform va E. coli trong
nwéc), nghién clru méi chi tap trung phan tich sau
cac chi tiéu hoda li ma chwa dwa dwoc cac chi tiéu
vi sinh vat dac hiéu (dinh tinh hoac dinh lwgng vi
khuan Coliform, E. coli) vao danh gia ddng b, lam
gidm kha nang do lwong chinh xac va toan dién. C&
mau nhd va chénh léch I&n gilba nhom Viét Nam
(n = 6) v&i nhdom cac don vi ban (n = 54) nén trong
trwdng hop nay lam gidm stic manh théng ké, dé
dan dén sai 1am loai 2 (khéng phat hién su khac
biét thwc sw néu co) va tinh dai dién cho kiéu gia tri
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ciing sé thap vi thé khoang t& phan vi (Q1-Q3) cua
Viét Nam sé rét rong, thé hién d6 bién dong di liéu
I&n va dé tin cay ndi bé chwa cao.

5. KET LUAN VA KIEN NGHI

Chét lwong ngudn nwéce sinh hoat tai cac don vj
thudéc Lwc lvgng Gin gilr hoa binh Lién hop quéc
tai phan khu Bentiu, Nam Sudan thoi diém nghién
ctu dang db6i méat véi nhivng thach thirc vé tinh
toan ven héa sinh hoc, véi ti 1& dat chuan tong thé
theo Quy chudn QCVN 01-1:2024/BYT & murc thap
(11,67%). Mot sb nguyén té kim loai trong nwéc cd
ti 1&é vwot nguwdng cho phép cia QCVN kha cao:
Mangan vuot ngudng & 80% méau (nguéng < 0,1
mg/L), Pdng vuot ngwdng & 15,0% mau (nguéng
< 1,0 mg/L). Ngudn nuéc khéng dat chuén do tdn
dw vwot nguéng QCVN vé cac hop chat 6 nhiém
chira Nito cé ti 16 cao: Amoni khéng dat 71,67%
(ngwong < 1 mg/L), Nitrat khéng dat 75% (ngudng
< 11 mg/L). Két qua x& ly ngudn nuwéc sinh hoat tai
BVDC2.7 Viét Nam (bang dinh ky thay mang loc
RO va suc riva duwdng 6ng) cé tac dong tét dén chat
lwvong nwéce sinh hoat so v&i cac don vi khac.

T két qué nghién clru nay, chang téi dé xuat
mot sd gidi phap ky thuat nham bado dadm chét
lwong nguén nwdc sinh hoat cho cac don vi thudc
Lwc lwong Gin gilr hoa binh Lién hop quéc trén dia
ban Bentiu, Nam Sudan nhw sau:

- Khac phuc triét @& 6 nhiém Nito: cac bd phan
ky thuat thuwdng xuyén ra soat, danh gia tinh toan
ven co hoc dbi véi hé thdng mang loc RO trong
hé théng xt ly ngudn nwéc sinh hoat tai cac phan
khu c6 chi sd Nitrat va Amoni cao; c6 ké hoach va
thwe hién viéc dinh ky bdo dwdng, thay thé cac
mang loc, cét loc trong hé théng loc nwée RO tai
don vi; thiét ké bé sung céac cot loc chira hat nhya
trao dbi anion chuyén biét hoac vat liéu loc khir
Nitrat chuyén dung vao hé théng x& ly nwéc hién
hiru dé& béc tach triét dé phan t& & nhiém co kich
thwédc nhé.

- Chuén hoéa quy trinh khr tring Clo: nén trang
bi va lap dat hé thbng bom cham hoa chat dinh
lwong tw d6ng. Can cl vao ndng ddé Amoni ton dw
cao, tinh toan toan hoc dé tang liéu lwong Clo cham
ban dau vwot qua diém ré, nham bé gay hoan toan
lién két Cloramin. Tt d6, bao dam ngudn nwéc sau
phan &ng van con duy tri dwoc lwgng Clo tw do tiéu
chuén tir 0,2-1,0 mg/L tai cac voi nwéc cudi nhanh.

- Thiét lap giam sat thoi gian thwc: nén trang
bi va st dung bd dung cu kiém tra nhanh do Clo
dw va thiét bi do Nitrate dién t& cAm tay cho cac
t6 quan y; dinh ky thwc hién ldy mau do lweng chi
sb Clo dw tai voi nwdc sinh hoat dé danh gia chinh
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xéac téc d6 béc hoi hda chat Clo dw, cung cap tham
sd chinh xac cho viéc diéu chinh thiét bj cham Clo
tw déng.

- Binh ky vé sinh ha tAng cap nuwéc sinh hoat:
xay dwng va dinh ky thwc hién dung ké hoach téng
thau rira, suc xa, tiét trung toan bd hé théng bon
chra nwédc, dwdng 6ng dan nwdc ndi bd don vi
nham pha v& ciu tric va tiéu diét hoan toan cac
mang sinh hoc (Biofilm) da hinh thanh va bam
trong ldng éng do thoi gian dai ngudn nwéc khong
duy tri dwoc ngwdng Clo dw bao vé.
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