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Tém tit

Trudc nguy co suy giam chat luong nuée ngudn va tac dong cua bién ddi khi hau, cac nha may cip nude do
thi tai Viét Nam dang gip nhiéu thach thirc trong dam bao an toan chat lugng nudc cip. Nghién ciru ndy nhim
danh gia chit luong nudc song Pa Do (Hai Phong) tai vi tri cong trinh thu nudce cho nha may nude Cau Nguyét
tir nam 2021-2023, tir d6 dinh hudng lya chon céc giai phap cong nghé xir Iy nudc thich img véi sy bién doi
chat luong nudc. Két qua di chi ra ham luong nitor va Coliform tong sé nhiéu thoi diém vuot ngudng gidi han
céc thong sd trong nude mat phuc vu muc dlch cép nudc sinh hoat, co su gia tang cac chi tleu 6 nhiém nhu ham
lwong cin va mudi, hop chét hitu co va nito vé mua mua cac nam. Diéu ndy dan dén nhu ciu gia ting héa chit,
thoi gian xtr 1y, chi phi van hanh va nguy co phét sinh san phim phu khir tring c¢6 hai cho strc khoe con ngui.
Dé dam bao chit luong nudce sau xir 1y, nghién ctru thao luan, dé xudt mot s6 cong nghé co kha nang xur Iy hidu
qué cac chit 6 nhidm hitu co, dinh dudng va vi sinh nhu hap phu, oxy héa bac cao va mang loc. Nghién ciru gop
phan dinh hudng ké hoach an toan cap nudc, thich ing véi cac bién dong moi truong trong hién tai va tuong
lai tai cac nha may ce"'lp nudc do thi tai Viét Nam.

Tw khod: 6 nhiém nude mat; chat hitu co; vi sinh; cac hgp chat cta nito, cong nghé xir Iy nudc; cap nudc an
toan.

ASSESSMENT OF DA DO RIVER WATER QUALITY CHANGES AND WATER TREATMENT SOLU-
TIONS TOWARDS SAFE WATER SUPPLY

Abstract

Facing the risks of declining source water quality and the impacts of climate change, urban water treatment
plants in Vietnam are encountering numerous challenges to ensure quality of water supply for domestic uses.
This study aimed to assess the water quality of the Da Do River (Hai Phong) at the intake point for Cau
Nguyet Water Treatment Plant from 2021 to 2023, thereby guiding the selection of appropriate water treatment
technologies in response to changing water quality conditions. The results indicated that nitrogen and total
Coliform concentration often exceeded the maximum values in the National technical regulation for surface
water quality used for domestic supply. Additionally, there was an increase in pollution indicators such as
suspended solids, salinity, organic compounds, and nitrogen during the rainy seasons. These trends may lead
to higher demand for treatment chemicals, extended retention time, increased operational costs, and a risk
of harmful disinfection by-products affecting human health. To ensure the quality of treated water, the study
proposed several technologies capable of effectively removing organic, nutrient, and microbial pollutants, such
as adsorption, advanced oxidation, and membrane filtration. The research contributes to shaping water safety
planning strategies and enhancing the resilience of urban water treatment plants in Vietnam to environmental
changes.

Keywords: surface water pollution; organics; microorganism; nitrogen compounds, water treatment technology;
safety in water supply.
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1. Gioi thiéu

Trong nhitng nim gan day, tai nguyén nudc mit tai Viét Nam dang phai d6i mat véi ap lyc ngay
cang 16n, khong chi vé chit luong nudc ma con vé trit lwong ngudn dan can kiét [1]. Su suy giam chat
luong nguén nudc thé hién 16 qua sy gia ting ciia cac hop chat hitu co va cac chat 6 nhidm vi luong,
cha yéu xuat phat tir hoat dong xa thai ciia cac nganh nong nghlep, cong nghiép va sinh hoat. Bén
canh d6, hién twong xam nhap man theo mua tai cac khu vuc ven bién ciing 1am tinh trang 6 nhiém tro
nén trim trong hon. Khéng chi c6 chét luong ngudn nude bi suy giam, luong nude co thé khai thac
dugc ciing co nguy co giam sut, trong khi nhu cau st dung nudce cho sinh hoat, cong nghiép va nong
nghiép khong ngimg gia tang [1]. Nhiing yéu té nay dang tao ra mot ap luc 16n dbi véi viée dam bao
cép nudc an toan va bén viing, dong thoi dat ra thach thire 16n cho cong tac bao vé moi trudng va phat
trién bén ving.

Bién ddi khi hau cang lam trAm trong thém tinh hinh 6 nhiém va thiéu hut nguén nudc. Cac hién
tugng thoi tiét cuc doan nhu han han kéo dai, xdAm nhap min gia ting, va triéu cudng dang ngay cang
phé bién anh huong nghiém trong dén kha ning cung cip nudc sinh hoat. Trong bdi canh céc yéu
cau vé chét lucmg nudc ngay cang duoc siét chit theo quy dinh ciia cac co quan quan ly, cac qudc gla
nhan thirc duoc tam quan trong cua viéc nghlen cuu danh gla din bién chat lugng ngudn cung cap
nudc, cac anh hudng tdi kha nang cung cap nudc va phat trién cac cong nghe xt ly nudc hi€u qua,
tién tién va bén virg. Pay la mot phan trong chién lugc dam bao an toan cip nudc va bao vé sirc khoe
cong dong.

Viéc nghién ctru danh gia chat lugng ngudn nudc cung cap, phan tich cac tac dong va dé xuat cac
giai phap bao vé méi truong 1 nhiém vu cép thiét trong bbi canh hién nay. Pa c6 mot sé cac nghién
ctru vé chat lugng nude ngudn nudc mit tai Viét Nam nhu Hai Duong [2], Hai Phong [3], Quang Ninh
[4] va ddng bang séng Ciru Long [5]. Lé Viét Hung va cac cong sy di danh gia chit luong nude mit
tai mot s6 song, kénh muong thudc huyén Gia Loc, tinh Hai Duong nhu séng Dinh Pao, song Cau
Binh, kénh Thach Khéi. Két qua cho théy ham lwgng amoni tai hau hét cac diém quan tric vuot mirc
c6t B1, QCVN 08-MT:2015/BTNMT (nay la QCVN 08:2023/BTNMT, Quy chuén ky thuat qudc gia
vé chét lugng nudc mit duge ban hanh kém theo Thong tu 01/2023/TT-BTNMT) ding cho muc dich
tudi tiéu, thuy loi [2]. Tuong ty, nghién cru danh gia chét luong nudc mit tai 23 diém trén luu vuc
song Bach Pang vao mua mua va mua kho ctia Nguyén Manh Ha va cac cong su cho thdy ham luong
phét pho vao mua kho tai hau hét cac diém do vuot muc cho phép dbi véi ngudn nude sir dung cho
muc dich sinh hoat [4]. Lé Thi Hong Van va cong su di danh gia chit luong nudc tai 36 vi tri trén cac
song, ho va kénh ¢ Hai Phong; két qua chi ra 64% (s6 mau) tong ham luong cin (TSS), 14% amoni,
17% ham luong hiru co (COD, BOD), va 11% tong dau md, vuot muc cho phép dbi véi ngudn nude
st dung cho muc dich cdp nudce sinh hoat. Két qua phan tich chi s6 VN_WQI ciing chi ra chit luong
nude mit khu vue ndi thanh thap hon khu vuc ngoai thanh va chat lugng nudc cta cac kénh, ho thap
hon chat luong nudc cac song [3].

Hai Phong c6 mang ludi song ng(‘)i day dic voi mat do 0,6-0,8 km/km? va tong luong nudc song
khoang 77,2 ty mg/nam Thanh phé khai thac hon 600 000 m>/ngay dém cho muc dich sinh hoat va
san xuat, chu yéu tir nguon nudc mat. Voi su bung nd ctia qué trinh d6 thi hoa va cong nghi¢p hoa
nhanh chéng, thanh phd Hai Phong ciing nhu nhiéu d6 thi tai Viét Nam dang phai d6i mat véi nhiéu
van dé moi trudng, dic biét 1a 6 nhidm ngudn nude va cac tac dong cua bién ddi khi hau. Nguy co
nay trd nén tram trong hon ddi véi cac d6 thi ven bién bai tac dong déng thoi voi cac hién tuong nhu
14 lut, han han, triéu cuong va nudc bién dang, de doa nghiém trong chét luong va trlt luong nguén
nudc thoé phuc vu cho cép nudc sinh hoat.

Tai Viét Nam hién nay, cac nha may cip nu6c d6 thi chu yéu st dung coéng nghé xir Iy truyén
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thdng bang cac budc keo tu - lang - loc - khir tring, kho thich tmg véi nhiing bién dong ngay cang
phtrc tap cua chét luong ngudn nude, dic biét trong bdi canh 6 nhiém méi trudng va xdm nhap min
gia ting. Viéc ting d6 duc va tai lugng chit rin lo limg trong nudc dau vao lam gia ting nhu cau sir
dung hoa chét keo tu nhu phén nhém, phén sat, cung hoa chét kiém dé diéu chinh pH, tao ra luong
16n tap chét va ton du hoa chat. Du lugng phén nhém lién quan dén céc rui ro strc khoe va tac dong
moi truong do tinh khéng phan huy sinh hoc. Déng thoi, cac thong s6 van hanh tai bé phéan ung, bé
ling va bé loc phai diéu chinh dé dam bao hiéu qua xir Iy, 1am tang chu ky xa bin, rira loc va phat sinh
thém nudc thai. Bén canh do, tai luong hitu co va 6 nhiém vi sinh ting cao khién cic nha may phai st
dung nhiéu chit oxy héa nhu clo, din dén nguy co hinh thanh cac san phadm phuy khir tring nhu ax1t
tr1halomethanges (THMs) gay hai cho surc khoe ngu’orl st dung [6]. Tinh trang nay dit ra yéu cau cap
thiét vé viéc danh gia dugc dién bién cac thanh phan 6 nhidm cta nuéc ngudn va chi dong céac giai
phap cong nghé xir Iy nudc thich tmg vai sy bién ddi chat lugng nudc, hudng téi muyc tiéu cap nudce
an toan.

Soéng Pa B¢ cting nhu nhiéu séng khac hién dang dam nhan nhiéu chirc ning quan trong nhu cap
nudée thd cho san xuit nudc sach, tudi tiéu cho san xuit nong nghlep, tiép nhan ngudn nudc thai, giao
thong thily va bao vé hé sinh thai. Nghién ctru dugc trién khai dién hinh vé6i chét lugng nudc song Pa
Do, thanh phd Hai Phong. Muc tiéu ciia nghién ciru 13 danh gia dién bién chat luong nudc tai song
Da D9, thiét 1ap budc dau co sé khoa hoc dé tim kiém cac cong nghé xir Iy nudce hiéu qua, than thién,
tién tién va bén virng, nham dam bao chit luong nudc sau xt 1y tai cac nha méy nudc trong khu vuc.
Nhlmg giai phap nay s& gbp phan bao vé sirc khoe cong dong, bao dam ngudn nudc sach phuc vu cho
nhu cau sinh hoat, ddng thoi nang cao niang luc va hiéu qua hoat dong cuia cac hé thong cap nude do
thi trong bbi canh méi trudng ngay cang bi 6 nhidm va bién doi khi hau tic dong manh ma.

2. Ddi twong va phuwong phap nghién ctru

2.1. Poi twong nghién ciru

Dbi twrong cua nghién ctru 1a song Pa Do, 1a
diém thu nudc cia Nha may nudc Cau Nguyét (xd .
Thai Son, An Lio) va Nha may nuéc Hung Pao L/:‘ A
(quan Duong Kinh), thanh phd Hai Phong. Song
Pa Do 1a tuyén kénh truc chinh cta hé thong thuy
loi Pa Do, dai 48,6 km, bat ngudn tir cong Trung
Trang (xd Quang Hung, An Ldo) va két thic tai :
cong C6 Tiéu (xa Poan X4, Kién Thuy). Nguon e
nuée cho hé théng cha yéu tir song Van Uc qua
cdng Trung Trang va cac tram bom Quang Hung,
Bat Trang. Luu vuc cip nude cia song Pa P qua
2 nha may nude bao gdbm cac huyén An Lio, Kién

# P25 SKm
v IR

vat
Cach

Thuy va cac quin Kién An, Duong Kinh, va Db Voo
Son.
Nha mdy nudc Cau Nguyét dit tai Thon ) Vi trf I&y méu

A Ciu Nguyét

Nguyét Ang, xa Thai Son, huyén An Lo, Hai _ Stng ba B9

Phong. Cong suit thiét ké ciia nha may 1a 40.000
m?®/ngay, van hanh ding cong suit thiét ké. Nha
may nudc Hung Pao dit tai duong 361, phuong
Hung Dao, quin Duong Kinh, thanh phé Hai
Phong véi cong suat theo thiét ké 1a 50.000
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m>/ngdy, hién van hanh 70% cong suét thiét k& Cong trinh thu ciia 2 nha may nudc 1a kiéu thu
nude bd séng, cd phao chin rac, béo tai by bén ngoai va ¢ song chan rac thd trong ctra thu. HO so
ling tai nha may c6 dung tich chira dao dong tir 3.000 m® dén 5.000 m?, thoi gian trit nude 1 h dén
2 h tily theo mua va thoi diém. HO so 1ing ctia nha may nude Hung Pao c6 stre chira tir 8.000 m? dén
10.000 m?, thoi gian trit nuéc 10 h dén 12 h. Cac qua trinh xtr 1y trong day chuyén cong nghé tai nha
may nudc theo cong nghé xtr Iy nude mit truyén thong, bao gdm: so ling dé giam ham luong cin;
keo tu bang phén nhom chloride hodc phén nhém sunfat dé ting cudng higu qua lang, loai bo tap chét;
1§ng cdn trong bé 1éng ngang/bé léng lamen, loc nudc qua cac bé loc vé6i hai 16p vat li¢u, bao gém cat
thach anh va than anthracite, nham loai bo tap chét con lai; va cudi cung, khir trung nudc ba"mg clo
trude khi dua vé bé chira.

2.2. Phuwong phap nghién curu

Nghién ciru da sir dung (i) phuong phap khao sat va thu thap sb liéu chat luong nude trong 3 ndm
(2021-2023) tai nha may nudc va Cong ty c¢6 phan Cap nude Hai Phong; (ii) phuong phép xac suit
thdng ké mo ta dé phan tich chat luong nudc mit theo timg mua va timg ndm dé danh gia dién bién
chat luong nudc; (iii) phuong phap tong quan tai liéu va (iv) hoi y kién chuyén gia dé phan tich nguyén
nhan va cac anh hudng cia dién bién chat lugng nudc t6i qua trinh xir Iy nude tai cac nha may nude.

Diém quan tric dit tai diém lay nudc song cung cip vao nha may nudc Cau Nguyét (toa do vi tri
lay mau, X: 2299014.921, Y: 589577.265). Céc chi tiéu dugc quan trac dinh ky hang ngay/hang tuan
va mau nude thu thap duge phan tich tai Phong thi nghiém dat chuan ISO/IEC 17025 cua Cong ty cd
phﬁn Cép nudc Hai Phong. Cac thong s6 dugce lua chon bao gém dd duc, do dan dién, ham lugng hitu
co (qua chi tiéu COD, Chemical oxygen demand), luong cac hop chat cua nito (qua chi tiéu amoni,
nitrit, va tong nito - N) va vi sinh (chi tiéu Coliform téng s6) trong nudc song, day 1a cac thong sé thé
hién thanh phan cac chat 6 nhiém dién hinh v6i ngudn nudc mit.

Céc két qua duoc biéu thi theo trén biéu dd Box and Whisker plot, dién ta 5 vi tri phan bd cua di
liéu, d6 1a: gia tri nho nhét (min), t& phan vi thi nhat (Q1), trung vi (median), t& phan vi thir 3 (Q3)
va gi4 tri 16n nhat (max).

3. Két qua va théo luan

Dién bién chét lugng nudc song Da D, tai vi tri cong trinh thu ctia nha may nude Cau Nguyét,
duoc danh gia trén 4 nhom chi tidu chinh: d6 duc va do dan dién (Hinh 2 va Hinh 3, twong tmg), ham
luong chét hitu co, duge biéu thi qua chi tiéu nhu ciu oxy héa hoc (COD, Hinh 4), lugng cac hop
chat ctia nito (amoni, nitrit va tong N, Hinh 5, Hinh 6 va Hinh 7 tuong tmg) va chi tiéu vi sinh (tong
Coliform, Hinh 8). Cac nhém chi tiéu dugc biéu thi qua 2 mua, mua kho (dry) va mia mua (wet).
Pham vi nghién ctru nay khong danh gia chi ti€u do man ctia nude song Pa Do do vi tri cac cong trinh
thu nudc ctia cac nha may nude khai thac nude séng Da Do nam cach cira song hon 10 km, lich sir
hoat dong nha may nudc Cau Nguyét va nha may nuéc Hung Pao chi méi ghi nhan 01 1an nude ngudn
nhim min vao thang 11 ndm 2019. Ngoai ra, thanh ph Hai Phong da trién khai hé thong giam sat
d6 mian ctia nudc cac séng cua Hai Phong dé kip thoi didu tiét cac clra ngdn min, do d6 van dé nhiém
min ngudn nudce cip khong hién hiru thuong xuyén va dang quan ngai nhu 6 nhidm chat hiru co.
3.1. Dién bién dg duc va dé dan dién ciia nuée séng Pa Pé giita cdc mia trong 3 ndm

Két qua vé xu hudng thay d6i d6 duc qua 2 mua theo thoi gian cho thiy khong c6 su khac nhau
nhiéu vé hai mua, dao dong tir 5-50 NTU, mua mua thudng cao hon mua kho. Po duc cta nude séng
c6 su gia tang, tir 16 dén 25 NTU va cac gia tri cuc dai cling c6 xu hudng ting tir 36 dén 50 NTU, trir
muia mua nam 2023. Két qua d¢ dan dién (Hinh 3) biéu thi tong ham lugng cic cation va anion, hay
mudi tan trong nude, xu hudng gia ting theo nim va cao hon ¢ mua mua. Pidu nay c6 thé dugc 1y
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giai do trong muia mua, nude lii cudn troi cac dong chay tran bé mat gia ting d6 vé song, khién ham
lwong mubi hoa tan cao hon mua kiét. Tuy nhién, su gia ting do dan dién theo nim rd rét & ca 2 mua,
¢6 thé lién quan dén sy xAm nhap min gia ting trén song Pa PO, nguy co anh hudng dén chit luong
ngudn cung cap nudc.
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Hinh 3. Su thay d6i vé d6 dan dién cta nudc song vao mua kho va mua mua tir 2021 dén 2023

3.2. Dién bién ham lwong hitu co ciia nwée séng Pa PJ giika cdc mua trong 3 ndm

Céc gia tri trung binh vé ham lugng chét hitu co, dugc biéu thi qua chi tiéu COD khong rd rang xu
hudng nhung gia tri cuc dai ¢6 xu hudng gia tang dén 5 mg/L tai nam 2023, mua mua cao hon mua
kho, tuy van dudi ngudng cho phép (10 mg/L) véi chit luong nudc ngudn nudc mit, cung cap cho
muc dich sinh hoat tai c6t A, QCVN 08:2023/BTNMT. Muic d6 dao ddng cua gia tri COD vao mua
mua 16n hon vao muia kho. Gia tri trung vi khong c6 chénh 1éch 16n gitra 2 mua thé hién sy tap trung
cua gia tri COD trong nudc song tir 2,1 mg/L dén 2,8 mg/L.
3.3. Dién bién ham lwong cdc hop chdt ciia nito ciia nuée séng Pa D gifta cdc mila trong 3 nam

Ham lugng amoni trong nudc song trong 3 ndm chua vuot ngudng cho phép ca vao mua kho va
mua mua voi gia tri trung vi thay doi trong khoang rat nho tir 0,08 dén 0,12 mg/L. Tuy nhién ham
lwong nitrit trong nwdc song lai vueot ngudng cho phép & nhiéu thoi diém trong nam dac biét vao mua
kho nam 2022 ¢6 gia tri trung vi 1a 0,05 mg/L va gia tri ndy vuot ngudng nhiéu hon vao mua mua vé
gidi han an toan strc khoe con ngudi, theo QCVN 08:2023/BTNMT.
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Hinh 4. Sy thay ddi vé chi tiéu COD cua nudc song vao mua kho va miia mua tir 2021 dén 2023
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Hinh 5. Sy thay d6i vé ham lugng amoni ciia nudc song vao mua kho va muia mura tir 2021 dén 2023
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Hinh 6. Sy thay d6i vé ham luong nitrit ciia nudc séng vao mua kho va miia mua tir 2021 dén 2023

Chi s6 ham luong tong N trong nudc c6 su gia ting rd rét qua 3 nam, vugt cho phép vé chi tiéu
TN (0,6 mgN/L) véi chét luwong nudc ngué)n nudc mit, cung cép cho muc dich sinh hoat tai cot A,
QCVN 08:2023/BTNMT ddi v&i gia tri trung binh va gia tri cuc dai. Biéu do hop ciing cho thay tong
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Hinh 7. Sy thay d6i vé ham luong tong nito (N) ciia nude song vao mua kho va mua mua tir 2021 dén 2023

ham luong N thudng xuyén vuot ngudng cho phép & ca 2 muia, miia mua va mia kho voi nhidu hon
75% thoi diém trong nam vuot ngudng. Gia tri trung vi ctia ham luong tong N ciing dao dong xung
quanh mirc 0,82 t6i 0,92 mg/L ¢ ca 2 mua, mua khd va mua mua cua 3 nam.

Vé mua khé, luu lugng dong chay cua séng thuong suy giam, 1am giam kha ning pha lodng cac
chat 6 nhiém nhu amoni, nitrit va tong N, ndng d6 cac chat nay co kha ning cao hon mua mua. Tuy
nhién, v& mia mua, do su cudn trdi cac chit 6 nhidm tir bé mat khu vue 1an can bo song va thuong
lwu, ddn dén nguy co gia ting cac chat 6 nhiém nay trong nudc song.

3.4. Dién bién chi tiéu vi sinh cua nudc song Pa P¢ gitva cac mua trong 3 nam
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Hinh 8. Su thay d6i vé Coliform tong sb trong nuéc song vao mua khd va mua mua tir 2021 dén 2023

Coliform tong s6 trong ngudn nuéc cung cp cho nha may nude ¢ da sé thoi diém trong nam déu
vuot cho phép (1000 MPN/100 mL) vé6i chat lwong nude ngudn nude mat, cung cip cho muyc dich
sinh hoat tai c6t A, QCVN 08:2023/BTNMT gép 2 dén 5 lan, gia tri trung binh gia ting trong mua
mua so véi mua kho. Biéu d6 hop ciing cho thiy khoang dao dong cua gia tri Coliform tong sé cua
muia mua cao hon mua kho tuy nhién gia tri trung vi khong khac nhau nhidu & ca 2 mua va cé chiéu
hudng gidm di qua cac nam.

Két qua phan tich va danh gia cac chi tiéu chit lugng nuéc ngudn cung cip nude song Da DO
cho thay cac chit 6 nhiém dang c6 xu huéng gia ting dién hinh nhu ham luong mubi hoa tan, ham
lwong cac chét chira N va vi sinh vé mua mua so véi mua kho cac nam. Theo céc khao sat va bao céo
tir Cong ty, cac nguyén nhan gy 6 nhidm chinh ciia séng c6 thé tir viéc tiép nhan cac ngudn nudc 6
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nhiém: (i) Nudc thai sinh hoat tir khu dan cu doc theo bo séng, noi khong c6 hé thong xtr Iy nudce thai
hoac hé théng XU 1}'/ khéng hiéu qua, nhu cac hé thdng thoat nudc cia thi trAn An Lo, quin Kién An
va thi tran Nai D6i; (i) Nudc thai tir cAc trai chin nudi tai xd Tan Vién, huyén An Lio; (111) Nudec ri
réc tir cac bai rac sinh hoat khong c6 hé thong thu gom, hodc nudc tir cac khu nghla trang gan song tai
xd My Piic va xd An Thing, phuong Trang Minh; va (v) Nudc thai tir lang nghé phé liéu Phu Luu,
phuong Trang Minh.
3.5. Pinh hudng mét s6 giai phdp céng nghé xir Iy nueée hudng t6i cap mede an toan

Trudce nhitng thir thach vé dién bién chét lwong nuée ngudn nude tho do tiép nhan cac ngudn thai,
bién d6i khi hau; xdm nhap mian, cong nghé xir 1y khong dap tmg chat lugng ngudn nudc thd suy giam
va yéu cau chat lugng nudc, giai quyét bai toan ting cong sudt trén nén hién trang. Cac nghién ciru
gan ddy da chi ra mot s6 cong nghé xtr 1y nude c6 kha ning loai bé cac can, mudi, chit hitu co, amoni
va vi sinh hiéu qua, bén viing, dap tmg nhu ciu ngay cang ting vé nudc sach va an toan.
a. Cong nghé hip phy bang than hoat tinh

Than hoat tinh la vét li¢u thuong dugc st dung trong xt ly nudc nham loai bo cac hop chét hiru
co, han ché sy hinh thanh céc san phém phu khtr trung, va cai thién chét luwgng nudce sau xu ly [7, 8].
Hiéu qua cua qua trinh xir 1y phu thudc vao déc tinh va n6ng d6 cua cac chat 6 nhiém trong nudc tho,
cling nhu thoi gian tiép xtc gitra nude va lép vat li¢u loc [9]. Phuong phap loc da l6p véi 16p than hoat
tinh dang hat va cat da duoc nghién ctiru dé loai bo cac hop chit hoa tan trong xur Iy nuée. Qua trinh

nay két hop cac phan img n1trat hoéa va khir nitrat, voi sy tham gia ctia cac vi khuan nhu Nitrosomonas.
va Nitrospira., giup giam ndng d6 amoni trong nudc hiéu qua [10].
b. Cdng nghé oxy hoa va khir tring bing ozone

Cong nghé ozone héa dang ngay cang dugc tmg dung trong xir Iy nudc uéng nho kha nang loai
b6 hiéu qua amoni (NH4"), chét hitu co va vi sinh vat, vuot tréi hon so vdi clo trong mot sb khia canh
quan trong [11, 12]. Ozone, véi tinh oxi héa manh mé, c6 thé truc tiép oxy hoa amoni thanh nitrat
(NO3 ™) ma khong tao ra nitrit (NO, ™) hodc khi nito (N3), gitp giam thiéu nguy co hinh thanh cac san
pham phu ddc hai nhu bromate trong nuéc ¢ chira bromide. Ngoai ra, ozone con phan huy cac hop
chat hitu co phuc tap, cai thién kha nang phéan hity sinh hoc ciia chat hitu co hoa tan (DOM), ddng thoi
loai bé mau, mui va vi kho chiu. V& mat vi sinh, ozone tao ra cac géc tu do hydroxyl (. OH) trong qua
trinh phén huy, giup tiéu diét hi€u qua cac vi sinh vat gdy bénh nhu Bacillus subtilis, ngay cé trong
moi trudng c6 mit chit hitu co ty nhién (NOM) [8, 13]. Diéu nay dic biét quan trong trong viée xir Iy
nudc co chat lugng ngudn thap hodc bién dong. So véi clo va thude tim, ozone khong dé lai du lwong
trong nudc sau xtr 1y, giam thiéu nguy co hinh thanh cac san pham phu halogen hoa doc hai nhu THM,
chloroform, mangan va d§ mau. Tuy nhién, ozone c6 chi phi dAu tu va van hanh cao hon, va can dugc
két hop véi cac cong nghé khac nhu mang loc hodc sinh hoc dé tdi wu hoa hiéu qua xir 1y.
c. Cong nghé mang loc

Cong nghé mang loc dang noi bat trong xir Iy nudc udng dé loai bo mudi hoa tan, amoni (NH4 "),
chit hitu co va loai bo ca cac san phim phu ctia qua trinh khir tring, nho vao kha ning tach chon loc
va hiéu suét cao, giam thiéu lugng hoa chét sir dung [9, 14]. Cac nghién ciru gan déy chi ra ring mang
nanofiltration (NF) c6 thé loai bé dén 80% ham lwong NH, " [14]. Mang thdm thau ngugc (RO) ciing
cho hiéu qua cao, voi kha ning loai bo NH4" 1én dén 96% trong nudc song, dat tiéu chudn udng cua
WHO i duéi 0,2 mg/L. Dé tang cudng hiéu qua, cac nghién ctru da thir nghiém mang RO véi cac 16p
phu déc biét [15].
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Céc nghién ciru dugc thuc hién da cho thay cac giai phap trén c6 tiém ning cao trong viée xir Iy
nuée ubng dé loai bo cin, amoni va chit hitu co, vi khuan va vi rt an toan, dap tmg yéu cau chat
luong nudce ngay cang nghiém ngit, than thién véi méi trudng va kinh té, glup cac cong ty c6 ké hoach
nghién ctru cai tién cong nghé thich img voi dién bién cua chit lvong ngudn cung cap nudc.

4. Két luan

Céc két qua nghién ctru danh gia dién bién chat luong nudc song Pa Do trong ba nam lién tiép cho
thdy xu hudng gia ting dang ké ctia mot sb thong sd 6 nhidm, canh bao nguy co suy giam chét luong
ngudn nude mat phuc vu cip nude sinh hoat. Po duc c6 xu hudng ting nhe theo thoi gian, véi cac gia
tri cuc dai can nguong 50 NTU, dac biét trong mua mua. Do din dién tang ro rét 6 ca hai mua, cho
thdy su tich tu mudi va kha ning gia ting anh hudng tir xdm nhap man. Mic di ham lugng 6 nhiém
hitu co chua vuot ngudng cho phep, xu hudng tang gia tri cuc dai va bién d¢ dao dong trong mua mua.
béng chu y, ham 1u:0ng nitrit va tong nito thudng xuyén vuot quy chuan QCVN 08:2023/BTNMT,
voi gla tri trung vi xap xi 0,9 mg/L, vuot ngudng cho phép & hon 75% thoi diém trong nam. Coliform
tong s6 ciing vuot gidi han an toan ¢ nhiéu thoi diém, dic biét vao mua mua. Nhung dién bién nay cho
thdy tam quan trong cua viéc giam sat lién tuc va danh gia c6 hé thong chat luong nude song nham
nhan dién sém cac xu hudng 6 nhidm va dé xuit cac bién phap kiém soat phit hgp. Diéu nay vira dit
ra thach thirc, dong thoi 1a dong luc phat trién cac giai phap cong nghé xir Iy nham dam bao an toan
cAp nudc, thich Gmg vai bién dong moi trudng va gop phin bao vé stc khoe cong dong.
Lo1 cam on

Nghién ctru nay dugc tai tro boi Quy Khoa hoc va Cong nghé Quc g1a Viét Nam (NAFOSTED)
trong khuon kho dé tai nghlen ctru mé sb 10/2022/TN. Nghlen ctru dugc dong hd tro boi Du an nghién
ctru “Phat trién hé théng cAp nudc thich tng v6i ngudn nuée 6 nhiém” (SATREPS) dugc thuc hién
tai Truong Pai hoc Xay dung Ha Noi, tai trg bdi Co quan Khoa hoc va Cong nghé Nhat Ban (JST) -
Co quan Hop tac qudc t& Nhat Ban (JICA) ma s6 JPMJSA2201. Tac gia chan thanh cam on sy hd tro
ctia Cong ty CP Cap nude Hai Phong dé cung cip sb liéu, tai liéu va trao d6i kinh nghiém thyc té voi
nhom nghién ctru dé hoan thanh nghién ctru nay.
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