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TOM TAT

Khan hiém nuéc (KHN) da tré thanh van dé€ toan cau va nhiéu quoc gia trén thé giéi dang phai déi mit.
Tai Viét Nam, gan day, tinh trang nay xudt hién thudng xuyén & ving d6ng bang song Ctiu Long (PBSCL) vao
muia kho han, véi tan suét va miic do ngay cang tang. D€ d6i pho, han ché KHN, xt ly, téi stt dung (TSD) nud6c
thai sinh hoat dugc cho la gidi phap hiéu qua. Nhdm Iya chon phuong an xt Iy, TSD hogp ly nudc thai sinh hoat
thi nudc xam noi 1én la lya chon hang dau. Tinh chat, thanh phan nudc xdm co ban budc dau dugc thuc hién
nghién ctiu § mét khu dan cu (KDC) tai DPBSCL va két qua cho thdy, nudc tam, rtia tay c6 thanh phén 6 nhiém
thép, c6 thé xti 1y so bd d€ TSD cho tudi cay xanh xung quanh nha; thanh phan nudc xam gém nudc tam, gidt
c6 ndng do chit 6 nhiém cao hon. Lya chon mtic do xt ly phu hgp d€ TSD nudc tai ché nhu déi, rta nha vé
sinh, tudi cay... la giai phap tiét kiém nudc sach hiéu qua trong bdi canh KHN. Giai phap xt ly va TSD hgp ly
nudc xam co thé gidm tu 30 - 40% lugng nudce sach tiéu thu & ho gia dinh.

Tw khoa: Nudc xdm, KHN, TSD nudc thdi, xii ly, 6 nhiém.
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1. bat vin dé

KHN ngay cang phé bién & nhiéu vung lanh thé
trén thé giéi boi suy can ngudn nudc, chit lugng nudc
tu hoat dong khai thac qua muc cho phat trién cong
nghiép, nong nghiép va gia tang dan s6. Trong nhiing
thap ky qua, KHN ngay moét tram trong, tang nhanh
bai bién ddi khi hau va su nong 1én toan ciu, dit ra yéu
cau tim kiém giai phap do6i phé va ngudn nudc thay
thé. Mot trong nhiing giai phap dugc dua ra ap dung
la xti 1y, TSD nudc thai va nudc xam dugc danh gid la
nguon tiém nang c6 kha nang thay thé mot phan cho
nudc sach.

DBSCL ciaing da xuét hién KHN cuc by & mot s6
vung, khu vic do han han, xdm nhap man. Theo Bao
cdo ctia B0 TN&MT nam 2021, xdm mdan & cac cla
song vung DBSCL vao mua kho, thuong tii thang 1 - 6
v6i do mén 1én 4 gram/lit, anh hudng dén chat lugng
nudc tubi, nudc sinh hoat khu viic. Hon nita, 8 DPBSCL,
theo quy hoach cac viing dan cu vugt 1a da hinh thanh
nhiéu KDC. Cac KDC xa nguén nudc st dung truyén
thong (song, ho...) trong khi ha ting cdp nudc & mot s6
khu chua dugc hoan chinh nén van con moét s6 KDC
phai d6i mdt véi tinh trang thiéu nudc sach va phai st
dung ngudn nudc kénh ndi dong, khong dam bao chat
lugng, dac biét trong mua kho.
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Tu thuc trang khu vuc sé d6i mat véi KHN trong
tuong lai, doi hoi mot gidi phap dé d6i phé cing nhu
giam thiéu anh hudng cta tinh trang nay, trong do, tiét
kiém, xt ly, TSD nudc thai phuc vu cho muc dich tudi
tiéu 1a giai phap téi uu. Tuy nhién, van dé chi phi cho
xt ly, thu gom nudc thai ciing nhu cac van dé quan ly
khéc dat ra cdn xem xét. Vi vdy, xti ly va TSD nudc xam
tai ho gia dinh dugc xem la giai phap tiém nang, song,
can nghién ctiu thanh phan, tinh chit nudc xdm cta
KDC dién hinh dé thay dugc buic tranh téng thé co ban
vé nudc xam ti ho gia dinh, tit d6 c6 ké hoach pht hgp.

Nuédc xam dugc dinh nghia dya theo thanh phan,
nguon nudc thu gom tii ho gia dinh. Theo Gross va
cong su [1], nudc xam bao gom nudc thai tii tam, gidt,
ndu an va cac hoat déng khac, ngoai trit nude thai tu
toilet. Tuy nhién, ciing c6 khdi niém va dinh nghia
nudc xam la nudc thai ra tii ho gia dinh, bao gom nudc
thai ti tdm, gidt, rua tay, khong bao gobm nudc tit nha
vé sinh va ndu dn [2, 3]. Ngoai ra con cé khai niém
nudc xam nhe gom nudc thai ra tii tam, rua tay.

Trong gidi han cta nghién ctiu nay, mot so6 thanh
phan ly, héa trong nuéc xam dugc thu thap nghién ctiu
gdm nudc thai phat sinh ti tam, rtia tay; giat (hai thanh
phan cht yéu ctia nudc xam) duge nghién ctiu danh gia.



2. Phuong phap nghién ctu

Nghién ctiu thuc hién thu thap, phan tich mot s6
thanh phan hoéa, ly co ban trong nudc xam & ho gia
dinh, lugng nudc tiéu thu trung binh/ngay (s6 nguoi
song trong mot ho dugc tinh todn, thu thap chi s6 tiéu
thu nudc ho gia dinh) & méi ho nha dinh ctia mot KDC
khu vuc néong théon (KDC x4 Phu Ninh, huyén Tam
Nong, tinh Bong Thép) c6 hé thong cdp nudc sach sinh
hoat cho cac h¢ dan sinh s6ng. Nghién ctiu thu mau
phan tich thanh phan nuéc xam thuc hién trong thang
mua kho (thang 2/2021). S6 h¢ gia dinh tham gia thuc
hién nghién ctiu 1a 15 ho.

Két qua nghién ctiu dugc phan tich, danh gia thanh
phan hoa, ly co ban ctua nudc xam, cu thé véi 2 loai:
Nudc thai ti gidt (may gidt) va nudc thai tii tim, rua
tay. Cac chi tiéu hda, Iy nudc xdm dugc phan tich gom:
pH, TSS, COD, BOD,_, N-NH,*, TKN va téng phot pho.
Céac chi tiéu dugc phén tich theo quy chudn phén tich
nudc (Standard methods for the examination of water
and wastewater (2017)) [4].

3. Két qua nghién ctu va thao luan

Két qua nghién ctu vé€ lugng nudc tiéu thu trén
dau nguai dugc tinh toan dua trén chi s6 tiéu tén nudc
ghi nhén trén dong ho tiéu thu cua ho gia dinh qua 12
thang tinh tai thoi diém khéo sat (thang 2/2021). Két
qua nghién ctiu cho thay, lugng nudc tiéu thu tinh trén
dau nguoi dao dong tui 55 - 140 lit/nguoi. ngay, bao
gom nudc st dung cho tdm, gidt, vé sinh, ndu &n, cac
hoat dong khac thuong ngay & ho gia dinh (tudi san,
tudi cay xung quanh nha...). Theo nhiing nghién ctiu
trudc day trén thé gisi da dugc cong bo, lugng nudce
Xam tu tam, gidt, rtia tay dao dong 50 - 70% tong lugng
nudc tiéu tén. Tuy nhién, ty 1¢ nay dao dong phu thudc
vao nhiéu yéu t6 nhu mic d6 KHN, chudn séng cta
ngudi dan... O nhiing quéc gia phat trién, mic séng
cao, lugng nudc tiéu thy trung binh 100 - 200 lit/ngusi/
ngay va khoang 60 - 70% lugng nudc xam tu tdm, giat
dugc sinh ra. Trong khi tai cac nudc dang phat trién
hay chdm phat trién, lugng nudc xam tii khoéng 20 - 30
lit/ngudi/ngay [5]. Két qua nghién ctu cho thdy, lugng
nudc xam san sinh ra tit qud trinh tdm, rua tay, giat &
ho gia dinh & khu vuc nghién ctiu dao dong tii 33 - 98
lit nuéc xdm/nguasi/ngay.

Nudc xam tif qua trinh tam, gidt c6 thanh phéan 6
nhiém thip hon nudc xdm ti ndu an (thanh phan dau
md& va chdt hitu co cao), ngudén nudc xam ti tam, gidt
dé dang xt ly, phuc vu cho TSD hon. Pic biét hon,
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thanh phan 6 nhiém, tinh chét ctia nudc xam sinh ra tu
tam, rtia tay c6 thanh phin 6 nhiém khac biét ro rét so
v6i thanh phan 6 nhiém cta nudc thai sinh ra tu giat &
ho gia dinh. Két qua thu thap mau phan tich tai 15 ho
gia dinh & KDC doc 1ap véi 3 14n ldy mau cho két qua
khéc biét gitia hai ngudn nay, cu thé nhu Bang 1.

Két qua Bang 1 cho thdy, tit ca cac thong s6 danh
gia (pH, EC, TSS, COD, BOD,, N-NH_*, TKN, Tot.P)
trong nudc xam ngudn gbc tui tam, ria tay va nudc xam
nguon goc tu gidt & cac hd gia dinh c6 gia tri khac biét
dang ké (p < 0,05), tit ca gid tri nay trong nudc xam co
nguon goc tui giat cao hon 3 - 9 lan, ngoai trii pH la 7,2
+0,3va7,6+0,5.

Gia tri pH nghién ctu khéo sat cho thay, ca 2 loai
nudéc xam thu thép, phén tich, danh gia déu c6 gia tri pH
trung binh (7,2 £ 0,3 va 7,6 + 0,5), ndm trong khoang gia
tri pH trung tinh. Vi gia tri pH nay, nudc xam c6 thé dé
dang ap dung cac qua trinh ly, héa hay sinh hoc dé xti ly.
Hon thé niia, gia tri pH ctia nudc trong khoang pH nay
khi dugc TSD cho cay trong sé khong anh hudng va tac
dong dén dat trong ciing nhu thuc vat.

Ciing tuong tu gia tri pH ctia nudc xam tii 2 nguén
nghién ctu, gia tri EC (d6 dan dién) cta hai nguén
nudc xam khao sat cho thdy, nguén nudc xam sinh ra
tu gidt cd gia tri 16n hon gan 9 lan nguén nudc xam
sinh ra tu tam va rda tay. V6i gia tri EC trong nudc
tu gidt (815,4 £ 170,6 uS/cm), khong phu hgp véi tiém
ning TSD tuéi cho cay trong béi EC cao c6 kha snang
anh hudng 1én dat trong, néu tudi thoi gian dai sé tich
ddé mén trong dat, lam suy gidm chat lugng dat trong.
Hon ntia, EC cao trong nudc tudi anh hudng dén sinh
trudng, phat trién cho cdy trong; EC trong nudc tim,
rtia tay kha thdp (97,8 + 35,5 uS/cm), rat phtt hgp tudi
cho ciy trong, ma khong doi hai xti 1y cao. Vi vay, néu
TSD nudc xam ti gidt hay nuéc xdm goém hai thanh
phén tam, rua tay, gidt thi can phai c6 phuong an xu
ly giam EC d€ dam bao khong géy hai cay va dat trong.

Tuong tu cac két qua vé TSS, COD, BOD, trong
nudc xdm ngudn goc tii gidt cao hon hdn so véi nude
xam ngudn goc tli tam, rlia tay. Nhin chung, cc thong
s6 nay khong anh hudng dang ké dén hiéu qua tudi cho
cay trong néu ting dung TSD cho tudi. Tuy nhién, néu
nodng do chat hitu co trong nudc cao sé anh hudng dén
my quan, san sinh ra mti hoi khi luu chda nuéc hay
tudi bdi cac chat 6 nhiém hiiu co ton tai trong nudc
phan huy sinh ra.

Thanh phan dinh dudng (ni to va phot pho) trong

Bang 1: Thanh phén héa, ly ciia cic chit 6 nhiém trong nudc xam ti tim, rua tay va giat

Ngudn thai pH EC TSS COD BOD, N-NH,* TKN Tot. P
(uS/cm) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)

Tam/ rta tay | 7,2+0,3 97,8+35,5 83,9+24,3 148+46,7 109,2+44,3 4,7£3.7 5,6t4.3 1.7£1.1

Giat 7,6+£0,5 | 815,4+170,6 | 233,8+£65,2 | 487,2+131,7 271,8%£90,2 12,7£5,4 15,1+£5,6 | 11,6%6,5
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nudc xam dugc nhiéu nghién ctiu trudc day quan tam
bdi c6 thé tan dung lam dinh dudng cung cip dudng
chét cho cay trong néu dugc TSD d€ tudi. Tuong tu
nhu céc thanh phan khac trong 2 loai nudc xam nghién
ctu, lugng chat dinh duéng trong nudc xam c6 nguén
goc tu gidt vugt troi hon.

Trai lai, su ton tai ctia cac chét 6 nhiém trong nudc
xam nguodn goc tu gidt cao hon nudc xam ngudn goc
tl tdm va ria tay, lugng nudc xam sinh ra tli tam, rua
tay c6 lugng nudc xam sinh ra 16n hon dang ké so véi
lugng nudc xam sinh ra ti giat 6 ho gia dinh. Két qua
nghién ctiu cho thdy, lugng nudc xam trung binh sinh
ra ti tdm, rtia tay dao dong tu 20 - 60 lit/ngudi/ngay,
trong khi lugng nudc xam sinh ra tii qua trinh giat 6 ho
gia dinh tli 35 - 65 lit/h¢ gia dinh/2 - 3 ngay (trung binh
ho gia dinh ti 3 - 5 nguoi).

Vi lugng nudc sinh ra tii ho gia dinh 16n hon trong
khi thanh phin 6 nhiém ngudn nudc xam ti tdm, rua
tay thidp hon nuéc xam ti giat. Cho nén lugng nuéc
xdm ti qud trinh tam, rlia tay c6 tiém ning tng dung
tudi truc tiép cho cay trong hodc xti ly so bo véi chi phi
thap hoan toan, ddm bao cac yéu cau véi tac dong thap
dén dat trong va khong anh hudng dén sy phat trién
cay trong.

Tiém nang TSD nudc xam nong do 6 nhiém thip
c6 ngudn gbc tli tdm va riia tay tudi cho cay trong dugc
Reichman [6] nghién ctu cho thdy, san lugng sinh
khéi ctia cay trong tudi bang nudc xdm tlit nguodn tam,
rtia tay khong khac biét dang ké so véi tudi bang nude
sach hay nuéc xam da dugc xt ly. Hon thé nita, nghién
ctiu ctia Alfiya [7] thuc hién nghién ctiu tudi trén co
(Lolium perenne) vé6i 3 kiéu loai nude tudi, gom nude
sach tli nguon nudc cdp sinh hoat, nudc xam sinh ra ti
tam va rita tay, nudc xam (tam, giat) dugc xu ly bang
qua trinh sinh hoc. Két qua cho théy ring, co dugc tudi
bang nudc xam tho khong anh hudng va khac biét dang
ké so v6i cd dugc tudi biang nudc xam xt ly sinh hoc
hay nudc sach. San lugng sinh khoi ctia ¢d dugc tudi
bing nudc xam tho thip hon, tuy nhién, khac biét thip
hon vé sinh khoi gitia cac thi nghiém la khong dang
ké véi khodang tin ciy 95%. Mot nghién ctiu khac dugc
thuc hién béi Pinto [8] trén ct cai trang (Betavulgaris)
cho thdy nudc xam dugc pha loang v6i nudc sach va
tudi xen ké gitia nudc xam, nudc sach thi san lugng ctia
cay trong nghién khong cé khac biét so véi tudi bang
nudc sach.

Tt két qua nghién ctiu cho thay, mot s6 thanh phan
(pH, EC) trong nudc xam tii tdm, rtia tay khong c6 tiém
ning anh hudéng dén dat trong va thanh phin nudc
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xam nghién ctu hién trang tai KDC & Viét Nam cho
thdy két qua ciing tuong tu nhu thanh phin 6 nhiém
trong nudc xam cua cac nghién ctiu trudc do trén thé
giGi. Vi nong do thdp ctia nudc xam tli tdm, rda tay
hoan toan c6 kha nang TSD cho tuéi cay ma khong
anh hudng dén néing suit sinh khoi, dat trong. Chinh
vi vay, xu ly so bd nudc xdm ti tdm, rlia tay hoan toan
c6 tiém ndng thay thé cho dung nudc sach tudi cay.
Ngudn nudc nay c6 uu diém bai chiém lugng 16n nudce
sinh hoat sinh ra nén tan dung cho tuéi, gép phan giam
30 - 40% nudc sach. Ngoai ra, c6 thé diu tu xu ly dat
chét lugng cao hon, dat cac yéu cau loai bo vi sinh vat,
phuong phap tudi phu hgp cho cay trong dat yéu cau
vé thdm my, vé sinh hay duing nudc cho muc dich khéc
yéu ciu vé chét lugng.

4. Két luan

Qua két qua nghién ctiu vé gia tri cac thanh phan co
ban trong nudc xdm & ho gia dinh tai KDC dién hinh &
DBSCL cho thay:

- Nu6c xam tu tdm, rda tay ¢ thanh phan 6 nhiém
nhu pH, EC, TSS, COD, BOD,, N-NH,", TKN va tong
phot pho thdp hon kha nhiéu so véi nude thai tu gidt &
ho gia dinh.

- Nudc xam ti tdm, rua tay chiém lugng l6n nude
thai sinh ra tit h¢ gia dinh so v6i nudc xdm tili cac nguén
khac. Nguén nudc xam nay cé thé tan dung TSD dé
tudi cdy xung quanh nha ma khong anh hudng dén dat
ciing nhu cay trong.

- St dung nudc xdm tl tim, rlia tay tudi cho cay
trong thay nudc sach c6 thé tiét kiém 30 - 40% lugng
nudc sach.

- Yéu cau vé chat lugng nudc TSD cao hon ciing
nhu dénh gid hiéu qua TSD nudc mang lai c6 thé dau
tu hé thong xt ly nudc xam tli tam, rua tay dat chat
lugng nudc véi muic cao hon hay xti ly ca nudc xam tu
gidt cing v6i nudc xdm tii tam, rua tay 6 ho gia dinh.

Kién nghi: Nghién ctiu nay co ban chi thé€ hién cac
thanh phén 6 nhiém ton tai trong hai loai nuéc xam.
bé danh gia day da thanh phén, tinh chit cta nudc
xam, can nghién ciu mé& rdng cac thanh phan c6 kha
nang ton tai trong nudc cip anh hudng dén dat, cay
trong trong TSD cho tuéi va anh huéng khac cho muc
dich TSD khéc. Céc thanh phan cin dénh gid c6 thé 1a
chét tdy rtia bé mdt, vi lugng, vi sinh vat (Coliform)...

Loi cam on: Nghién ctiu dugc tai trg boi Dai hoc
Quoc gia Thanh phé H6 Chi Minh trong khu6n khé Bé
tai ma s6 C2021-16-08.
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CHARACTERISTICS OF GREYWATER: POTENTIAL TO REUSE AND
SAVE WATER IN THE HOUSEHOLDS

Dr. Nguyen Thanh Hung, Dr. Tran Ngoc Chau, MSc. Nguyen Thi Be Phuc
An Giang University, Viet Nam National University Ho Chi Minh City

ABSTRACT

Water scarcity is becoming a global problem and many countries around the world are facing it. Water
scarcity has recently appeared frequently in the Mekong River Delta (MRD) in the dry season, with increasing
frequency and gravity. To cope with water scarcity and reducing severity, treatment and reuse of domestic
wastewater is an effective solution. In order to choose a reasonable treatment and reuse plan for domestic
wastewater, greywater emerging as the first choice. The basic characteristics and composition of greywater were
initially studied in a residential area in the Mekong Delta and the results showed that bathing and hand washing
water with low pollutant content could be preliminarily treated for reuse for watering plants around the houses;
Greywater components, including bathing and washing water, have higher concentrations of pollutants. To
select an appropriate level of wastwater treatment reuse in the household (flushing toilets, watering plants, etc)
is an effective solution to save fresh water in the context of water scarcity. The solution to properly greywater
treatment reuse can reduce the amount of clean water consumed in households by 30 - 40%.

Key words: Greywater, water scarcity, wastewater treatment reuse, treatment, pollution.
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