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TOM TAT

Nhu ciu nudc sach 1a nhu ciu thiét yéu cta cudc song, vi thé, viéc xti ly nude thai (XLNT) dé tdi stt dung
sém nhén dugc sy quan tdm cta nhiéu qudc gia. Tuy nhién, & Viét Nam, viéc st dung nuédc téi ché con gip
nhiéu kho khén. Vi lugng phét sinh 16n vao ham lugng chdt 6 nhiém cao gay khé khan cho viéc quan ly va
XLNT. Nghién ctiu nay dugc thuc hién nhim muc dich ddnh gid tng quan hién trang phat sinh, tinh chit, cac
cong nghé XLNT sinh hoat dang dugc ép dung va tiém nédng st dung nudc tai ché tai Viét Nam. Thong qua
viéc phén tich co s6 dii liéu truc tuyén va cic bdo cdo da dugc cong b, cac thong tin lién quan sé dugc tdng
hgp, phén tich, ti d6 dua ra tdng thé vé XLNT sinh hoat va tai st dung nudc thai sau xt ly tai Viét Nam. Két
qua cho thdy, nudc thai sinh hoat & Viét Nam dugc xt ly chua t6t, lugng nudc xti 1y chi chiém khoang 13%
tong lugng nudc thai phat sinh, con lai dugc thai tryc tiép ra moi trudng, cac cong nghé XLNT chu yéu la st
dung cac phuong phap sinh hoc, nudc thai sau xt ly thudng dugc thai ra cac thiy vuc ti€p nhan. Viéc tai st
dung nuéc thai sau xt ly hién chi ditng & muc st dung dé cap nudc cho cac hé thong song ho va tuéi tiéu chua
¢6 cac muc dich st dung véi yéu cdu cao hon. Cac chit doc sinh hoc, chit khang sinh trong nudc thai la vdn
dé dang luu tAm trong viéc tai st dung nudc thai sinh hoat sau xt ly. Vi vdy, cac phuong phép xt ly tién tién
nhu cong nghé mang, hip phu, 6xy hoa nang cao cin dugc xem xét nghién citu, 4p dung.

Tu khoa: Nudc thdi sinh hoat, tdi st dung nudc thdi, XLNT, cdp nudc sinh hoat.

Nhan bai: 15/3/2021; Stia chiia: 22/3/2021; Duyét ddng: 26/3/2021.

1. M6 dau cac nudc trén thé gidi. Tuy nhién, viéc stt dung nudc tai
Viét Nam chua hiéu qui thé hién qua hiéu sudt st dung
nudc trén mot don vi nudc (m®) & Viét Nam chi dat
2,37 USD GDP (vGi Australia 1a 83,20 USD) [3]. Theo
udc tinh ctia Lién minh Tai nguyén nuéc (2030 WRG),
dén nam 2030 Viét Nam phai d6i mét v6i mdc do cang
thdng vé nudc ¢ hau hét cac khu vuc trén ca nudce. Cic
luu vuc séng, khu vuc déong gép 80% GDP cua Viét
Nam, sé gip phai tinh trang "cing thing nudc nghiém
trong" (luu vic nhém song Dong Nam bo) hodc "cang
thdng vé nudc" (6 luu vic song Hong - Thai Binh, song
boéng Nai va séong Cliu Long) [4]. Vi vdy, viéc tdi st
dung lai nudc thai da qua xt ly sé gép phén giai quyét
cang thing nudc trong tuong lai.

Nudc thai sinh hoat tai cac h¢ gia dinh Viét Nam la
nudc thai tit bép, nha tdm, gidt 1a va nudc den tit nha vé
sinh. Nudc den dugc xti ly trong cic bé tu hoai trong

Nhu ciu nudc sach 1a nhu cau thiét yéu cua cudc
séng. Trong t6ng s6 nudc hién cd trén trai dit, khodng
97% la nudc mén, khong thich hgp cho viéc stt dung
truc tiép lam an u6ng. Trong s6 3% nudc ngot, chi mot
phén ba la chit lugng nudc phu hgp dé€ c6 thé duy tri
cudc s6ng hang ngay ctia con ngudi va cac hoat dong
stt dung khac [1]. Nhu cau ngay cang ting vé cac ngudn
nudc thay thé va cac tiéu chuén chét lugng nudc thai
nghiém ngat da thac ddy viéc ti st dung nudc sau xu
ly, d6 la bién phap quan trong d€ quan ly tng hop tai
nguyén nudc va phat trién xa hoi bén viing trén thé
gi6i [2]. Thuc té cho thdy, van dé tai st dung nudc da
qua xt ly nhan dugc su quan tdm kha sém & cac nuée
phét trién nhu: Singapo (1970), Australia (1977), Nhat
Ban (1980), Canada (1980). Tai Viét Nam, v6i dic diém
dia ly ndm & khu vyc c¢6 khi hiu nhiét d6i gié mua,

lugng mua trung binh ndm 16n trong khodang tii 1.500
dén 2.000 mm, t6ng lugng dong chay nudc mat hang
nam lén dén 830 - 840 ty m’, phan 16n trong s6 ching
¢6 nguédn goc ngoai bién gidi. Viéc s& hitu mét ngudn
nudc 16n nhu vay cho thiy uu thé ctia Viét Nam so véi

nha. Nudc xam dugc xa truc tiép vao hé thong thoat
nudc. G nhiéu nudc trén thé gidi, nude thai sinh hoat
da dugc xt ly va tai st dung nhu mét ngudn cép nudc
cho viéc tudi ciy, vé sinh, tham chi la nudc cép cho sinh
hoat. Bai bdo nay dugc viét nham muc dich t6ng quan
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danh gia hién trang phat sinh, tinh chdt, cac cong nghé
XLNT sinh hoat dang dugc ap dung va tiém néng st
dung nudc tai ché tai Viét Nam.

2. Phuong phap nghién ctu

Céc phuong phap nghién ctiu dugc ap dung trong
nghién ctu nay gom xac dinh cac tai liéu ¢ lién quan,
kiém tra va lya chon tai liéu phu hgp v6i pham vi ctia
téng quan nay. D€ xac dinh dugc tai liéu ¢6 lién quan,
cac ti khéa nhu: NuGc thai sinh hoat, XLNT, tai st
dung nudc thai, doc tinh nudc thai sau xt ly dugc st
dung dé tra ctiu trén cic co s& di liéu truc tuyén nhu:
Science Direct, ResearchGate va Google Scholar, thém
vao do6 cic bao cao, nghién ctiu khac cia cac don vi
trong va ngoai nudc cing dugc téng hgp. Sau do, cic
nghién ctiu dugc phén loai va kiém tra tht cong, cic
nghién ctu c¢6 ndi dung khong lién quan hodc nghién
ctiu khong c6 tinh cap nhat, khong pht hop véi hoan
canh ctia Viét Nam dugc loai bo. Thong tin thu dugc tu
céc tai liéu dugc chia thanh cac nhém: Hién trang phat
sinh, tinh chdt cia nudc thai, hién trang XLNT, hién

trang tai stt dung nudc thai sau xt ly trén thé gidi va &
Viét Nam, tit d6 dé xudt cong nghé XLNT hop ly, phu
hgp v6i béi canh Viét Nam.

3. Két qua va thao luén

3.1. Hién trang phdt sinh nué6c thdi sinh hoat

Lugng nudc thai sinh hoat phat sinh phu thudc vao
dan s6 va thoi quen st dung. Mic du kho cé thé xac
dinh con s6 chinh xac cta lugng nudc thai sinh hoat
phat sinh, nhung c6 thé u6c tinh dugc lugng nudc thai
theo mét d¢ dén s, dién tich va hé s6 phat sinh nuéc
thai. Lugng nudc thai binh quan diu ngusi duge thé
hién qua Bang 1. Vi ndm 2015 lugng nudc thai dugc
udc tinh trong cac dy an xay dung tai cac dia phuong,
nam 2025 va nam 2050 dugc udc tinh theo muc tiéu
cép nudc d6 thi theo Quyét dinh s6 1929/QD-TTg ban
hanh ngay 20/11/2009, lugng nudc théi binh quan dau
ngudi nudc thai sinh hoat chiém 70% lugng nudc cap
[5]. Tl Bang 1 c6 thé thdy dugc néu khong c6 cac bién
phap gitp st dung nudc hiéu qua hon thi lugng nudc
thai sinh hoat phat sinh sé rat 16n.

Bang 1: Uéc tinh lugng nuéc thai sinh hoat phat sinh tai khu d6 thi ctia mét s6 tinh, thanh phé tai Viét Nam[5]

STT | Tinh/ 2015 2025 2050
thanh Dén s6 Luong Hé s6 Dén s6 Lugng Hé s6 Dén s6 Lugng Hé s6
pho do thi nuéc | phatthai | do6 thj nuéc | phat thai | doé thi nuéc | phat thai
(nguoi) | thai (m* | (L/ngudi. | (ngudi) | thai(m®/ | (L/ngudi.| (ngudi) | thai(m®/ | (L/ngudi.
ngay) ngay) ngay) ngay) ngay) ngay)

1 |HaNoi 3,968,800 | 682,634 172 4,420,000 | 994,586 158 7,544,000 | 2,082,081 193

2 | TP.HO6 6,455,943 | 1,129,790 175 8,400,000 | 1,889,933 158 9,046,000 | 2,496,660 193
Chi Minh

3 |PaNang | 897,114 113,036 126 1,033,000 | 232,740 158 1,160,000 | 320,051 193
Hai 571,389 59,996 105 539,000 65,265 85 973,000 | 214,165 154
Duong

5 | Thai 379,801 39,879 105 480,000 58,027 85 866,000 190,413 154
Nguyén

6 | Thanh 2,424,798 | 162,461 67 592,000 71,637 85 1,069,000 | 235,072 154
Héa

7 | Khanh 508,637 53,407 105 768,000 92,948 85 1,318,000 | 289,874 154
Hoa

8 |BdcNinh | 421,466 48,890 116 402,000 48,692 85 726,000 159,780 154

9 |SonlLa 245,939 17,216 70 248,000 29,981 85 447,000 98,382 154

10 |LangSon | 171,285 11,990 70 234,000 28,348 85 423,000 93,023 154

11 |Kon Tum | 158,688 10,632 67 241,000 29,175 85 435,000 95,736 154

12 | Binh 1,555,229 | 161,744 104 755,000 91,335 85 1,362,000 | 299,712 154
Duong

13 | bong Nai | 1,406,407 | 129,389 92 1,382,000 | 167,206 85 2,494,000 | 548,678 154

14 | An Giang | 681,591 47,711 70 1,016,000 | 122,930 85 1,834,000 | 403,387 154

15 | Kién 498,363 41,862 84 757,000 91,537 85 1,365,000 | 300,374 154
Giang

16 |Nghé An | 450,393 37,833 84 625,000 75,629 85 1,128,000 | 248,172 154
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A Hinh 1: Vi tri bé ty hogi trong so do hé théng thodt
nudc chung

Trudc ndm 2000, hoat dong XLNT & Viét Nam hau
nhu chi dugc thuc hién trong cac cong trinh vé sinh tai
chd nhu bé ty hoai, cong trinh dugc ngudi Phdp mang
dén Viét Nam ti thé ky XIX trong thai ky thudc dia.
Sau do, cong trinh nay dugc st dung rdng rai, véi quy
dinh tit ca cac ho gia dinh phai x4y dung cong trinh vé
sinh tai chd. Gdn 90% h¢ gia dinh & khu vyc thanh thi
c6 bé tu hoai. Hé thong tu hoai thudng chi bao gom
mot bé tu hoai va chi nhan nudc den, trong khi nuée
xam thuong dugc xa truc tiép ra cac cong thodat nudc.
& Viét Nam, rét it noi c6 hé théng thu gom riéng nudc
thai sinh hoat va nudc chay bé mdt, ngoai trtii mot s6
khu d6 thi méi dugc xay dung gin day do yéu ciu bit
budc tdch nudc thai sinh hoat va nu6c mua. Nudc thai
sinh hoat (gom nuéc thai den va nudc thai xam) dugc
thai truc tiép vao hé théng thodt nudc mat thong qua
hé théng cong tré thanh nudc thai d6 thi, sau d6 nudc
thai d6 thi dugc thu gom va vin chuyén vé tram XLNT
tap trung va xt ly trude khi thai ra mai truong [6].

Bé ty hoai tai cac ho gia dinh thudng dugc xay dung
cht yéu theo kinh nghiém va khéng c6 ban vé, c6 dang
hinh hép hodc hinh try, hiéu qua xt ly thuong dat 30 -
40%. Nhiéu nghién ctiu da dugc tién hanh nhiam nang
cao hiéu qua xti ly ctia b€ tu hoai nhu lam thém nhiéu
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ngan, bé sung thém gia thé vao ngin cudi, bé ty hoai
dong chay ngugc c6 vach ngan. Két qua cho thdy, hiéu
qué XLNT déu dugc cai thién trong cic nghién ctiu.
3.2. Tinh chdt cia nudc thdi sinh hoat

Do nudc thai sinh hoai khong dugc thu gom riéng,
ma dugc thai vao hé thong thoat nudc chung clia thanh
phd, vi véy, tinh chit ctia nude thai khong 6n dinh, hon
niia tai cac khu vyc khic nhau tinh chit ctia nudc thai
sinh hoat ciing khéc nhau.

Co6 thé thdy dugc dic trung nudc thai cta thanh
ph6 Ha No¢i 1a 6 nhiém chédt hiiu co. Nudc théi den
c6 ham lugng chit 6 nhiém 16n nhat so vdi nudc thai
xam, nudc thai sinh hoat va nudc théi d6 thi. Nudc thai
d6 thi ¢6 ham lugng chat 6 nhiém thap nhat, doi khi
thdp hon nudc quy chudn vao mua mua. Ham lugng
chit dinh dudng N, P trong nudc thai sinh hoat 16n
hon nudc tu nhién, khién né c6 tiém nang gay ra hién
tugng phu dudng cho cac ho tiép nhan. Trong nudc
thai sinh hoat ciing ¢ chiia cac kim loai nhu: Canxi,
Magie, Chi, Péng, Kém, Cadimi... tuy ham lugng ctia
ching khong cao, nhung van c¢6 thé giy nhiing méi lo
ngai lién quan dén van dé tich tu sinh hoc.

Mot trong cac van dé déang lo ngai khi tai st dung
nudc la cac tdc dong bat 1gi ctia hoa chat va cac yéu
t6 sinh hoc nhu cdc chédt gy 6 nhiém cin quan tam
(contaminants of emerging concern - CEC) va gen
khang thuéc khang sinh (antibiotic resistance genes -
ARG) [7]. Tuy nhién, & Viét Nam chua cé nhiéu nghién
cttu v€ hai vadn dé trén d6i v6i nudc thai sinh hoat, ma
chi tip trung vao nghién ctiu trén nudc thai bénh vién,
phong kham va trén nudc mit. Cac loai dugc phdm
do con ngudi sti dung c6 thé thong qua nudc thai sinh
hoat di vao moéi trudng, diéu nay gép phén tao ra cic
gen dot bién cd kha nang khang chit khang sinh, tit d6
gy ra cac lo ngai vé nguy co xudt hién cac chiing virut
da khang thudc khang sinh.

Bang 2: Ham lugng chit 6 nhiém trong nudc thai sinh hoat va nudc thai do thi

Loai nudc thai COD (mg/L) | BOD, (mg/L) SS (mg/L) T-N (mg/L) T-P (mg/L) Coliform
(MPN
/100mL)
Nudc thdi den 1086 - 7905 - - -
Nudc thai xdm 208 151 63 24,2 4,9 4,7x10°
Nudc thai sinh hoat 583 243 223 48 9 3,7x107
145,67 72,67 34,00 32,69 - 2,48x10°
96-135 64-95 90-140 31-37 16-32 >9000
Nudc théi do thi 60-604 31-380 41-792 11-95 1,4-19 -
500 250 300 40 9 10%-10°
200 100 50 20 4 -
QCVN cot A 30 75 50 20 4 3000
QCVN cot B 50 150 100 40 6 5000

Ddu “-” thé hién khong dé cap dén
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3.3. Hién trang XLNT

Theo s6 liéu ciia B4 Xay dung, tinh dén ndm 2018, ty
1é khu d6 thi (tt loai III tré 1én) dugc ddu tu xay dung
hé thong XLNT tép trung la 39% v&i 43 nha may XLNT
tap trung da di vao hoat dong, téng cong sudt thiét ké
dat 926.000 m’/ngay dém, dap ung dugc khoang 13%
nhu cdu. Hau hét cac tram XLNT cho chit lugng nudc
d4u ra dat loai B (QCVN 14-MT:2015/BTNMT) vé
COD, BOD, SS nhung chua dat tiéu chudn vé T-N va
T-P.
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A Hinh 2: Cong ngh¢ XLNT & tram XLNT Kim Lién va Triic
Bach (Ha Néi)

Cac cong nghé XLNT sinh hoat hién nay dugc ap
dung tai cac tram XLNT tdp trung & Viét Nam gom:
Cum bé AAO, bé hiéu khi truyén théng, hé sinh hoc,
bé loc sinh hoc, muong 6xy hoa... Biém chung ctia cac
cdng nghé nay la déu st dung cac tac nhéan sinh hoc vao
trong XLNT. Mic du c6 thé xtt Iy dat quy chuén xa thai,
tuy nhién, cac hé théng trén con cé nhiéu han ché vé
chi phi vin hanh, dién tich, phét sinh chat thai th cép,
sinh mui kho chiu... nudc thai sau xt ly chua dam bao
cdc tiéu chudn vé stic khoe khi st dung cho cdp nude
sinh hoat.

Hé théng quan ly nudce thai tdp trung khong phai la
giai phap duy nht giai quyét dugc tat ca cac van dé vé
sinh moi trudng ctia Viét Nam. Hé thong quan ly phan
tdn nén dudgc xem xét & ca cac khu vyc ndi d6 ma hé
théng quan ly tdp trung khong mang lai hiéu qua kinh
t€. Udc tinh hang nghin hé théng XLNT phan tan da
dugc x4y dung cho cdc toa vian phong, khach san, nha
may, bénh vién, cong déng dan cu mdi va lang nghé &
Viét Nam. Trong TCVN 51:2008 ctia Bo X4y dung da
¢6 nhiéu céng nghé XLNT nhu: Hiéu khi, yém khi, h6
sinh hoc, muong 6xy hoa... Hién nay, cac cong nghé
xt 1y dugc cai tién nho gon hiéu qué hon, stt dung vét
liéu compozit gitp gidm chi phi dau tu, van chuyén, dé
dang thdo lap [6].

34 | Chuyén dé |, thang 3 nam 2021

Gan day, nhiéu nghién cttu da dugc tién hanh nham
muc dich tang hiéu qua XLNT, giam chi phi du tu x4y
dung ciing nhu van hanh. Cac cong nghé dugc chu y
nhu st dung thuc vat ndi (béo luc binh), dit ngap nudc
nhan tao (constructed wetland) st dung phuong phap
ty nhién d€ XLNT, dem lai hiéu qua xt ly tuong doi
tot. Tuy nhién, han ché ctia phuong phap can dién tich
16n, phat sinh cdc vin dé nhu: Mubi, lugng sinh khéi
tao ral6n... Nhiéu phuong phap cai tién cac cong nghé
cii dya trén nhiing tién bo ctia cong nghé mang ciing
da dugc chd y nhu cong nghé mang sinh hoc MBR,
MBBR... ¢6 thé giam thé tich thiét bi, taing hiéu qua
xtt ly. Viéc XLNT sinh hoat bing cic phuong phap
sinh hoc khong thé xu 1y dugc véi cdc chdt 6 nhiém
khé phan huy sinh hoc hodc cac chit doc sinh hoc.
Céc phuong phap nhu hép phy, loc mang, déng tu/tao
bong va cic phuong phép sinh hoc co ban chi c6 thé
tach ching ra khoi nudc thai chi khong thé xt ly triét
dé dugc ching. Hién nay, phuong phép 6xy hdéa nang
cao dang dugc cic nha nghién ctiu quan tam, véi su
hoat dong ctia nhém 6xy héa manh hydroxyl («OH),
Oxy héa truc cac chit kho phan hty sinh hoc, hita hen
sé la mot giai phdp XLNT phu hgp trong tuong lai. Rao
can 16n trong viéc ap dung cac phuong phap oxy héa
nang cao la tiéu thy nidng ligng 16n va c6 kha ning
phat sinh cac chit c6 doc tinh cao hon ca tién chat.

3.4. Tdi sti dung nuéc thdi sau xit ly trén thé gidi

va 6 Viét Nam

3.4.1. Trén thé gidi

O nhiéu quéc gia trén thé giGi, viéc tai sit dung nudc
thai sau xt ly da dugc thuc hién ti lau. O Nhat Ban,
ban dau nudc thai tit nha vé sinh va nudc tudi tiéu dugc
xt ly tai tram xU ly theo phuong phép loc cat va khu
trung béng ozon hodc clo sau cong doan xu ly sinh hoc.
Nuéc sau xti ly dugc sti dung lam nuéc vé sinh cho cac
toa nha 16n. Sau dd, nudc thai dugc quan tam xu ly dé
tao thanh ngudn cdp nudc cho cic thily vic nudc mit.
Hién nay, nuéc tai ché dugc st dung véi nhiéu muc
dich khdc nhau: Lam nuéc vé sinh, nuéc tuéi cay, nude
rtia, nudc lam mat. .. thong qua viéc ap dung cong nghé
mang siéu loc, mang nano, mang thdm thau ngugc sau
cdng doan xu ly sinh hoc [8]. Tai Singapo, ban dau
lugng nudce sinh hoat & day 1a do Malaysia cung cép,
cho dén ndm 1970 vén d¢ tai st dung nudc dugc quan
tam. Ngay nay, cac nha may NEWater cung cip trung
binh 30% nhu ciu nudc cta Singapore, con s6 dy kién
sé ting lén 55% vao nam 2060, vao thoi diém dé, san
lugng NEWater c6 thé 1én t6i 2 triéu mét khéi moi
ngay. Phuong phap XLNT dugc ap dung la cong nghé
mang RO, 6xy hoa ning cao va cong nghé dién hoéa [9].

3.4.2. O Viét Nam
O Viét Nam, viéc tai st dung nuéc thai sau xu ly
chua thit sy manh mé, nudc thai sau xt ly cha yéu



dugc thai tryc tiép ra ngoai méi trudng, mét phan duge
stt dung cho nong nghiép, thuy san [6].
a. Sti dung cho néng nghiép

Véi mot dit nude con cd ty trong nong nghiép
16n nhu Viét Nam, lugng nuéc cin dé€ cdp cho nong
nghiép la rat 16n. Theo du dodn, dén nam 2030 nhu
cdu nudc st dung cho néng nghiép ctia Viét Nam lén
dén 91 ty m*/ndm. Nudc théi sinh hoat c6 ham lugng
dinh dudng cao hon nudc thai ty nhién, vi vy nhiéu
nghién ctiu chi ra c¢6 thé st dung nudc thai cho noéng
nghiép[10]. Chat dinh dudng c6 trong nudc thai biogas
cao hon so v6i phian chudng va phan 1 theo phuong
phap thong thudng, ngoai cac dudng chit nhu N, P,
K, nudc thai biogas con chita nhiéu chét hitu co va cac
nguyén liéu cin thiét cho cay trong. Cic nguyén toé
NPK cua nguyén liéu sau khi phan hty qua hé théng
biogas hdu nhu khong bi tén thit ma dugc chuyén hoa
thanh dang phan long ma cay dé hap thu nhu N-NH,*,
N-NO,, dong thai chia chat hitu co cao cai thién tinh
chét dat, giup ciy phat trién manbh, it sdu bénh. Vi thé,
nudc thai sau xti ly da dugc xem xét stt dung dé€ trong
bdp (Zea maysL.), sti dung nhu phuong phép bd sung
dinh dudng cho dat.

b. 81t dung cho thiiy sdn

béi v6i nghé nuodi trong thiy san, chit lugng nudce
la mét van dé quan trong s6ng con. Nguodn nudc cap
can phai dat tiéu chudn chit lugng nudc phuc vu nudi
trong thuy san, cu thé 1a dap tung dugc Quy chuin ky
thuat Qudc gia vé chat lugng nudc mit QCVN 08-
MT:2015/BTNMT c6t A2. Tuy nhién, trén thuc té chat
lugng nudc trong khu vic thudng bi 6 nhiém hitu co
va 0 nhiém dinh dudng nhu dam, phét pho. Tinh chat
nudc trong hé thdéng ao nudi gébm cac thanh phan
gay hai cho moi truong va chi yéu la nito, photpho
dugc sinh ra ti chat thai cta c4, thic an du thita. Ham
lugng NH,*, NO,, NO, phat sinh lai 1a chit doc déi
v6i su sinh trudng va phaét trién cc loai thuy san. Mot
vai nghién cu XLNT béang cong nghé AAO - MBR;
Biofloc da dugc nghién ctiu d€ c6 thé tai stt dung dugc
nudc thai thay san [11].

Ngoai ra, nudc thai sau xti ly con dugc st dung
v6i nhiéu muc dich khac nhu tuéi cay, tuéi dudng,
cép nudc cho cic hé théng sdng ho, kénh rach... tuy
nhién tai st dung nudc sau xt ly con gip nhiéu vin dé
khi st dung dé c4p nudc cho sinh hoat. Viéc stt dung
nudc thai sau xt ly bi thach thtic do nhén thic sai [dm
ctia cdng chung. Nudc thai da qua xt ly thuong dugc
cho 1a nguy hai cho stic khée cong dong do sy hién
dién tiém 4n cta cdc chdt 6 nhiém, chit dinh dudng,
cac chat doc hai va cic mam bénh. Su hién dién cua
céc chdt 6 nhiém trong nudc thai da qua xt 1y, c6 thé
tiém &n nhiing nguy cd déi véi stic khoe con ngudi,
phén 16n phu thudc vao viéc lya chon cong nghé thich
hop dé XLNT. Mot nghién ctiu vé nhan thic cia ngudsi

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

)=

tiéu dung va kha ndng chap nhin nudc tai ché st dung
bang cau hoi khéo sat. Nghién ctiu cho thdy rang, cong
chung néi chung c¢é mtic d¢ san sang rat thap d6i véi
viéc sti dung nudc thai da qua xt ly, ho lo ling vé su
an toan va nhiing tiéu cuc cé thé xay ra déi véi moi
truong, kinh t€ va stic khde, vin dé stii dung nudc thai
tai ché. Hon niia, van dé chi phi va ky thuat dugc su
dung ciing khién viéc tai ché nudc thai gdp nhiéu kho
khan.

3.5. Dé xudt cong nghé phit hop tdi ché nudc thdi

tai Viét Nam

Dbasi mit véi nguy co thiéu nude trong tuong lai, viée
st dung lai nuGc thai sau xu 1y sé 13 yéu cau bat budc.
Trong diéu kién Viét Nam, viéc ddu tu hé théng thoat
nudc phan tach gitia nude thai sinh hoat va nudc mit
la can thiét, gitp giam lugng nudc thai d6 thi, 6n dinh
thanh phan va ham lugng chat 6 nhiém. Phuong phap
xt ly yém khi dugc st dung nhu mét phuong phap xt
1y s6 b6 sé phtt hgp vi c6 kha ndng xt ly dugc nudc thai
chita ham lugng chat 6 nhiém hiiu co cao, hon nia ¢
thé thu nang lugng duéi dang khi biogas. Nudc thai sau
xt Iy yém khi thudng cé ham lugng chit dinh duong N,
P cao thich hgp cho viéc sinh trudng cta cac loai thuc
vat, theo d6, cong nghé Constructed Wetland c6 thé
xem xét 4p dung xt ly. H6 sinh hoc stt dung thuc vat
ndi cling 1a mot hudng di c6 tiém ning khi XLNT chtia
ham lugng chit dinh dudng cao, hon niia dong gop
viéc diéu hoa khong khi, tao canh quan mai truong.

Céc phuong phép trén tuy gidi quyét dugc cac chat
6 nhiém htiu cg, tuy nhién nudc thai sau xti ly con gay
ra nhiéu lo ngai vé cac vin dé stic khde. Cac cong nghé
nhu stt dung mang, hdp phy, 0xy hdéa nang cao sé phu
hgp cho viéc XLNT chia céc chat doc, cac chit kho
phan huy sinh hoc, trong d6 6xy héa nang cao c6 phan
dang chu y hon khi xt 1y dugc tan gbc chat 6 nhiém,
chtt khong chi don thuén la tach chét 6 nhiém ra khoi
nudc thai.

4, Két luan

Hién nay, XLNT & Viét Nam con gép nhiéu van dé,
ty 16 nudc thai dugc xt 1y con thip so véi tdng lugng
nudc thai phat sinh. Cac thanh phd tryc thudc Trung
uong c6 lugng nudc thai sinh hoat 16n hon so véi cac
thanh phd cdp dia phuong. Cac chit 6 nhiém trong
nudc thai sinh hoat chti yéu la cdc chit 6 nhiém hiiu
co va dugc xt ly tuong doi tot nhung cac chit dinh
dudng N, P van chua dugc xu ly triét d€. Cong nghé
XLNT sinh hoat & Viét Nam chua yéu van la xu ly sinh
hoc, chua phu hgp v6i muc dich dé€ tai st dung nudc
thai. Van dé XLNT cho muc dich tai s dung 1a nuéc
cdp ¢ Viét Nam hién chi diing lai & muc d6 dé cép cho
cac hoat dong ndong nghiép, thuy san, d€ cé thé st dung
cho cac muc dich cao hon nhu cdp nude dn udng sinh
hoat cdn xem xét ap dung cac cong nghé mang, 6xy hoa
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néng cao, hip phu va phai dam bao mic d) an toan vé  gia ctia cdc bén dé€ cung cdp va tai st dung nudc quy mod
ham lugng cac chat doc. nho trong cac luu vyc song Danube va song Mé Kong”,
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boi dé tai hop tdc quéc t€ “Quan ly tai nguyén nudc sy tai trg cta dé tai va Truong Pai hoc Khoa hoc Tu
téng hop thong qua d6i thoai song phuong véi sy tham  nhién, PHQGHNm=
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DOMESTICWASTEWATERTREATMENT AND REUSE OF RECLAIMED
WASTEWATER IN VIETNAM

Nguyen Van Quan, Tran Thi Huyen Nga, Pham Thi Thuy, Nguyen Manh Khai*
Faculty of Environmental Sciences, University of Science, Vietnam National University, Hanoi

ABSTRACT

The need for fresh water is an essential need of life, so the treatment of wastewater for reuse soon receives
the attention of many countries. However, reuse of reclaimed water still faces many difficulties in Vietnam.
The domestic wastewater with the increase in quantity and substance makes it difficult for managers. This
study is conducted to assess the current situation of generation, composition, treatment technology and the
current situation of reuse reclaimed domestic wastewater in Vietnam, examining the problems encountered
when using reclaimed water. So that, propose advanced wastewater treatment technologies to treat wastewater
for reuse. By online database analysis and published reports, relevant information will be synthesized and
analyzed, thereby drawing a sketch of domestic wastewater treatment and using reclaimed water in Vietnam.
The results show that domestic wastewater in Vietnam is not treated very well, the amount of treated water only
accounts for about 13% of the total generated wastewater, the rest is discharged directly into the environment.
Using reclaimed water is only used to supply water for river and lake systems and irrigation, it has not yet
used with higher requirements. Biological toxins, antibiotics in wastewater are a remarkable issue in the reuse
of treated domestic wastewater. Therefore, the advanced treatment methods such as advanced membrane
technology, adsorption and advanced oxidation need to be researched and applied more.

Key words: Domestic wastewater, wastewater reuse, wastewater treatment, domestic water supply.
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