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Tom tit

Nghién ciiu trinh bay két qud thiét ké, xay dung va ddanh gid hiéu qud ciia hé théng xi Iy nudc thdi sinh hoat
(NTSH) quy mé cum dan cu tai thén Na Chiéng, xa Mai Chéu, tinh Phii Tho. M6 hinh dugc dp dung cho 20
hé dan (44 nhan khdu) véi cong sudt xit Iy khodng 5 m*/ngay, dém, bao gom cdc mé-dun: BE tdch ddu ma, bé
ky khi, bé hiéu khi, bé khi triing va bé ling - loc. Vit liéu ché tao la composite cot sgi thity tinh (FRP) c6 wu
diém nhe, bén, chéng dn mon, dé ché tao va ldp dit tai khu vic nong thén. Két qua quan trdc sau 3 thdng vin
hanh cho thdy nudc thdi sau xit ly dat QCVN 14:2008/BTNMT (cét B), vdi hiéu sudt loai b6 BODs, COD, TSS
dat 70 - 90% va Coliforms dat trén 95%. Hé thong gitp cdi thién chdt lugng nudc thdi ddu ra, gidm thié€u é
nhiém méi trudng nudc mdt va nudc ngdm, dong thoi c6 thé tdi sit dung nudc sau xit ly cho tui cay, rita duong
va cdi tao canh quan. Ngoai ra, mé hinh c6 nhiéu uu diém: Chi phi ddu tu thdp, vin hanh don gidn, phii hgp
véi diéu kién kinh té - xa hoi nong thon; thoi gian lap dit ngdn (3 - 5 ngay); dé dang nhéin rong cho 15 - 50 ho
dan. Két qud nghién citu cho thdy, hé thong la gidi phdp kha thi dé ddp ting tiéu chi moi trudng trong xdy dung
néng thén mdéi, gép phdn BVMT, néing cao siic khée cong dong va ho trg phdt trién du lich sinh thdi bén viing.
Tii khéa: Xui ly NTSH, cum dan cu nong thon, bé ky khi, QCVN 14:2008/BTNMT.

Ngay nhdn bai: 2/7/2025; Ngay siia chiia: 5/8/2025; Ngay duyét ding: 20/9/2025.

A decentralized domestic wastewater treatment
system to meet environmental criteria of the new rural
commune program in Mai Chau, Phu Tho

Abstract

This study presents the design, construction, and effectiveness evaluation of a domestic wastewater treatment
system at the residential cluster scale in Na Chiéng Hamlet, Mai Chau District, Phu Tho Province. The model
was applied to 20 households (44 inhabitants) with a treatment capacity of approximately 5 m>/day, comprising
several modules: a grease trap, an anaerobic tank, an aerobic tank, a disinfection unit, and a sedimentation-
filtration unit. The system was fabricated from fiber-reinforced composite (FRP), which has advantages of
being lightweight, durable, corrosion-resistant, and easy to manufacture and install in rural areas. Monitoring
results after three months of operation showed that the treated effluent met QCVN 14:2008/BTNMT (Column
B), with removal efficiencies of 70 - 90% for BODs, COD, and TSS, and more than 95% reduction in Coliforms.
The system improved effluent quality, reduced pollution of surface and groundwater sources, and allowed
reuse of treated water for irrigation, road washing, and landscaping. The model offers several advantages: low
investment cost, simple operation, suitability for rural socio-economic conditions, short installation time (3 - 5
days), and scalability for 15 - 50 households. The results demonstrate that this system is a feasible solution to
meet environmental criteria in the new rural development program, contributing to environmental protection,
improving public health, and supporting sustainable eco-tourism development.

Keywords: Domestic wastewater; rural residential cluster; anaerobic tank; QCVN 14:2008/BTNMT.

JEL Classifications: O13, O44, P18.

1. DPAT VAN PE

Trong nhiing ndm gin day, cung véi tién trinh
cong nghiép hoda - hién dai héa va chuong trinh xay
dung nong thon méi, doi song kinh t€ - xa hoi ¢ khu
vic néng thon Viét Nam, trong d6 cé tinh Hoa Binh
(nay la tinh Pht Tho), da c6 nhiéu cai thién rd rét. Tuy
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nhién, su gia ting dan s6, phat trién san xudt, dich vu
va du lich cong dong lai kéo theo lugng NTSH phat
sinh ngay cang lén, trong khi hé thong thu gom, xt
ly tap trung & viing nong thon, dic biét mién nui, gan
nhu chua ton tai. Hién nay, phin 16n nudc thai tit ho
gia dinh va cum dan cu chi dugc xti Iy so b qua ham
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tu hoai hodc ham biogas (d6i v6i hd chan nuéi) trude
khi x4 truc tiép ra moi trudng, dan téi 6 nhiém nguodn
nudGe cu thé: Bio cdo modi trudng qudc gia ndm 2023
cho thay cac ndm 2020 - 2022 ghi nhén diu hiéu 6
nhiém béi chét hitu co va dinh dudng, gid tri cac thong
s6 COD, BOD, va amoni da cham hodc vugt nhe gia
tri giéi han ctia QCVN 08-MT:2015/BTNMT (cot A2)
nudc ngam.

Theo B tiéu chi qudc gia vé xa nong théon mdi
(NTM) giai doan 2021 - 2025, tiéu chi moi truong vé
NTSH dugc quy dinh cu thé theo tiing mic do dat
chudn. D6i véi xa dat chudn NTM néng cao yéu ciu ty
1é ho gia dinh thuc hién thu gom, xti ly nudc thai sinh
hoat bdng bién phap pht hgp, hiéu qua dat t&i thiéu
25% d6i v6i viing Trung Du va mién nui phia Bac va
hon 50% d6i véi viing dong bang song Hong.

Tuy nhién, trong qua trinh trién khai tiéu chi moéi
truong vé NTSH tai khu vuc néng thon, nhiéu kho
khin va thach thtic van con ton tai. Trudc hét, ha ting
ky thuét con han ché khi phan I6n cdc xa chua c6 hé
thong xti ly tap trung, cong ranh thoat nudc thiéu dong
bd va thudng xuyén xudng cép, gay G dong, 6 nhiém
cuc bd. Bén canh dd, ngudn luc d4u tu cho cdng trinh
xU ly con han hep trong khi chi phi xay dung, van hanh
khd 16n; chua c¢6 nhiéu mé hinh cong nghé xt ly quy
mo nhd, chi phi thdp pht hgp diéu kién nong thon.
V& mat xa hoi, nhén thic clia ngudi dan con han ché,
nhiéu ho van xa thai truc tiép ra moi trudng, ty 1 ho ¢
cong trinh xt Iy hop vé sinh dat chuén con thdp. Cong
tac quan ly, giam sat chat lugng nudc thai tai cap xa,
thon chua chit ché, thiéu thiét bi quan tric, thiéu nhan
luc chuyén moén va co ché ché tai da manh. Ngoai ra,
su phat trién cta lang nghé va du lich cong dong lam
khoi lugng nudc thai phat sinh ngay cang 16n, nhiéu
noi thai 1an chét thai sinh hoat va san xuit, gay khé
khidn cho xt ly. Dic biét, viéc dép ting quy chuin ky
thuat quoc gia (QCVN 14:2008/BTNMT) con la thach
thtic do cac cong nghé tién tién can chi phi cao, trong
khi chua phé bién dugc gidi phap cdng nghé don gian,
dé van hanh va phu hgp véi diéu kién néng thon.

Trong thuc tién, mot s6 cong nghé da chiing minh
dugc tinh pht hgp va kha ning dap ting yéu cau xu
ly NTSH nong thon nhu bé tu hoai cai tién két hgp
loc ky khi, bai loc trong cay nhan tao, hé sinh hoc,
muong 6xy hoa, bé loc sinh hoc nhd giot va md hinh
biogas két hgp xii Iy nudc thai chan nuoi - sinh hoat...
(Tran Diic Ha, 2018). Cac giai phdp nay c6 uu diém
la chi phi dau tu va van hanh thép, dé 4p dung tai ho
gia dinh hodc cum dén cu nhd, dong thoi than thién
modi truong va it doi hoi ky thuét phiic tap. Ngugc lai,
cdc cong nghé truyén thong nhu bé tu hoai 2 ngan chi
xt ly so bg, nudc thai sau xtt ly chua dat quy chuén
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QCVN 14:2008/BTNMT, trong khi cac cong nghé tién
tién nhu MBR, SBR, AAO hay cic phuong phap hoa -
ly tuy cho hiéu qua cao nhung chi phi dau tu, van hanh
16n, doi hoi ky thuat chuyén mon va quan ly tap trung
nén kho ap dung rong rai tai nong thon.

Khao sat cua Vién Moi truong Nong nghiép (2024)
cho thdy, tinh trang thu gom va xt ly nudc thai (1)
thiéu hé thong thu gom nudc thai tip trung: Pa phan
nudc théi khong dugc thu gom ma xi thing ra moi
truong. (2) BE tu hoai khong dat chuin: Khoang 60-
70% ho gia dinh c6 bé ty hoai nhung nhiéu bé bj ro ri
hoic khong dam bao xt ly hiéu qua. (3) O nhiém moi
trudng nghiém trong: Nudc thai chua qua xt ly lam 6
nhiém song, sudi, ao ho, lam gia tang ty 1¢ bénh tat, suy
giam chat lugng cudc song (Ping Phuong Lan, 2024).
Chinh vi vay, v6i nghién ctiu xay dung hé théng xu ly
NTSH cho cum dan cu cdp théon § quy m6 nhd dé van
hanh nham giadi quyét 6 nhiém, nang cao chét lugng
song va phat trién du lich bén viing.

2. PHUONG PHAP NGHIEN CUU

2.1. Dia diém nghién citu

Thon Na Chiéng, xa Na Phon, huyén Mai Chau,
tinh Hoa Binh (nay la thon Na Chiéng, x4 Mai Chau,
tinh Phu Tho).

Quy mo: 20 ho dan.

2.2. Phuong phap nghién ctu

- Phuong phap ldy mau phan tich chét lugng NTSH
nong thon trudce va sau xti ly theo TCVN 6663-1:2011
- Chét lugng nudc - Lay mau - Phan 1: Huéng dan lap
chuong trinh 14y mau va ky thuat 1ay mau.

Phuong phap phén tich mau nudc thai: Cac chi tiéu
theo QCVN 14:2008/BTNMT bao gom: TCVN 6492-
1999 (ISO 10523-1994) - Chét lugng nudc cu thé.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thiét ké mé hinh

3.1.1. Thiét ké hé thong thu gom NTSH

Két qua khao sat dia hinh cho thay, cum dén cu
dugc lya chon tham gia mé hinh ndm trén truc dudng
chinh di vao khu chg va diém du lich cong dong thon
Na Chiéng, xa Mai Chéu, tinh Phu Tho. Canh truc
duong chinh nay c6 muong thoat nuéc mua da dugc
dia phuong xay dung bang gach, dd va bé tong hda mot
phan. Chtic ning cia muong thoat nudc mua nay la
mot phén ctia hé thong tiéu thoat nudc mua cla toan
bd khu dan cu thudc théon Na Chiéng, xa Mai Chau.

Hién trang NTSH ctia cum dan cu dugc lya chon
trién khai m6 hinh dugc xa thai truc tiép xuéng muong
thoat nudc mua nay; NTSH ctia dan cu dugc tron véi
nudc mua chay ralam 6 nhiém moi trudng xung quanh.

Dua trén két qua khao sat dia hinh thuc t€ va lam
viéc truc tiép véi dai dién chinh quyén dia phuong
(dai dién la trudng thon Na Chiéng va UBND xa Mai
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STT Chi tiéu Phuong phap phén tich
1 pH TCVN 6001-1995 (ISO 5815-1989)
Cdy va pha loang; TCVN 6625-2000 (ISO
2 BOD; 11923-1997)
3 TSS Loc qua cdi loc soi thuy tinh; TCVN
6053-1995 (ISO 9696-1992)
T6ng chit ran
4 hoa tan (TDS) TCVN 4567-1988
5 Sunphua TCVN 5988-1995 (ISO 5664-1984)
va sunphat
. Phuong phép chung cét va chuén do;
6 Amoni TCVN 6180-1996 (ISO 7890-3-1988)
TCVN 6180-1996 (ISO 7890-3-1988)
7 Nitrat - Chit lugng nudc - Xac dinh nitrat -
Phuong phép tric phd ding axit sunfosalixylic
Xéc dinh
8 chit hoat dong | Do phé Metylen xanh; TCVN 6494-1999
bé mit Anion
ion Florua,
9 (Srl tohr(l)lal’l(liltii Béng sac ky long ion; TCVN 6187-1-
PROTPRAL 11996 (130 9308-1-1990)
Bromua, Nitrat va
Sunfat hoa tan
A s Phan 1: Phuong phdp mang loc; TCVN
Phathienva | o) 07 51996 (ISO 9308-2:1990) Chat
dém vi khuin ,
coliform, vi lugng nuée
o Phén 2: Phuong phap nhiéu 6ng; Phuong
10 khuén coliform . o . . "
chiu nhiét va phap xdc dinh téng dau mé& thuc hién
o .| theo US EPA Method 1664 Extraction
Escherichia coli . .
. and gravimetry (Oil and grease and total
gia dinh
petroleum hydrocarbons)

Hinh 1. Thiét ké so do mdt bang bé tri hé thong thu gom

Muro'ng thoat nwd'c mura

NTSH cuia mo hinh

Ghi chi: 1- Dudng truc chinh thu gom nudc thdi
ctia toan bo 20 h¢ dan; 2 - DPudng noi thu gom
NTSH tii cdc diém xd thdi nuéc sinh hoat ctia 20

Chau) va cac ho dan tham gia du an;
nhom nghién ctiu thiét ké phuong an hé
thong thu gom NTSH dugc thiét ké dit
ria dudng nam trong long clia muong
thoat nudc mua, vi tri dat dudng 6ng cao
hon so véi hién trang clia hé thong xu
ly nudc thai ddm bao cho dong chay cta
NTSH tu chay vao hé théng xu ly nudc
thai, dong thoi thu gom dugc toan bo
NTSH ctia cac h¢ dan tham gia m6 hinh.

- Truc thu gom nudc thai:

Thiét ké gobm duodng truc chinh thu
gom toan bo NTSH ctia 20 ho dén cta
cum dan cu sinh song trén dia ban.
Qua qua trinh khao sat dia hinh, nhém
nghién ctu thiét ké toan bo duodng 6ng
thu gom theo nguyén tic nudc ty chay,
tao mdi diém dau va diém cubi cha
duong 6ng c6 do d6c chénhléch 5 - 10%.

+ Tuyén 1: Puong truc chinh cé
chiéu dai 130 m dén doan nga ba cta
cum dan cu dugc dat cat 900 ré trai
sang duong ré vao san van dong va nha
van hoa cia thon.

+ Tuyén 2: Tu nga ba ré doan 6ng
thi cong c6 téng chiéu dai 40 m dén ctia
nha van hoa thon.

+ Tuyén 3: TU nga ctia nha van hoéa
thon, dat cat 900 dé néi dudng dng thu
gom vé tram xt Iy NTSH ctia cum dén cu.
Toan b chiéu dau ctia tuyén nay la 80 m.

Thiét ké tu ddu tuyén 1 dén cudi
tuyén 1 do doc chénh léch 10%; tii dau
tuyén 2 dén cudi tuyén 2 dd déc chénh
léch 7% va tu ddu tuyén 3 dén cudi
tuyén 3 d6 doc chénh léch 5%. Pudng
truc chinh dugc thiét ké bing 6ng nhua
PVC, duong kinh 6ng la 160 mm.

Cac tuyén duong 6ng thu gom nudc
thai dugc thiét ké dit trén mép ranh
thoat nudc mua cta toan bo cum dén cu.
Dbuong 6ng dugc thiét ké cd dinh tryc tiép
vao bo tuong ctia ranh thoat nudc nay.

- Truc thi gom nudc tii cac hd dan:
Trén cac tuyén thu gom nudc thai tii cac
hé dan dugc thiét ké cac T noi 6ng; cac
T n6i 6ng c6 dudng kinh 160 mm thu

h¢ dan dén dudng thu gom NTSH ctia cum dan cu
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vé cac duong gom duong kihs 6ng 110 mm. Cac
duong gom nay dugc ddu ndi véi vi tri xa thai
nudc sinh hoat cta tting h¢ dan.

+ Tuyén 1: D4u ndi véi duong xa thai nudc
sinh hoat ctia 14 h¢ dan.

+ Tuyén 2: Ddu ndi v6i duong xa thai nudc
sinh hoat ctia 3 ho dan.

+ Tuyén 3: Dau noi véi dudng xa thai nudc
sinh hoat ctia 3 hé dan (Hinh 1).

3.1.2. Thiét ké hé thong xit ly NTSH

(1) Hién trang NTSH ctia 20 h¢ dan:

- Nguon phat sinh: NTSH tai cum dén cu cht
yéu tli cac hoat dong tim gidt, ndu nudng, vé
sinh ctia hd gia dinh; ngoai ra con cé nudc thai
tti dich vu nho (an udng, du lich cong dong) va
chén nudi ho gia dinh.

- Quy mé dan cu: Cum dan cu théon Na
Chiéng, xa Mai Chau, tinh Phu Tho gébm khoang
20 h¢ dan v6i khoang 44 nhan khiu.

- Lugng thai: Trung binh mdi ngudi thai 60
- 100 lit/ngay, téng luu lugng udc tinh khoang
2,64 m’ dén 4,4 m*/ngay, dém.

(2) Thiét ké hé thong:

Dua trén nguyén ly hoat dong ctia hé thong
xtt Iy NTSH va t6ng luu lugng t6i da cho 20 ho
lén dén 4,4 m’/ngay, dém, nhom nghién ctu da
thiét ké hé thong xi ly nudc thai véi cong sudt 5
m®/ngay, dém, toan bo hé thong xt Iy NTSH cua
cum dan cu la 73 m?, trong d6 (Bang 1):

Céc bé dugc thiét ké dang hinh tru nim
ngang, vat liéu ché tao la composite + sgi thay
tinh, vu diém ctia hé thong bé thiét ké1a dé dang
thi cong, lap dat.

+ Thiét ké b€ tach ddu mao

Thiét ké bé tach ddu m& gom 2 ngan chinh
cd 2 ctia m& riéng biét. Ngan chda rac, ngan loc
m& va ngan chiia nudc sach. NTSH c6 chtia mot
lugng ddu, m& tuong doi 1én sé duge dua vao
ngén chua thd nhét thong qua sot rac dugc thiét
ké bén trong, cho phép giii lai cdc chét bidn nhu
cac loai thyc phdm, do6 dn thiia, xuong hay cac
loai tap chét khac... ¢é trong nudc thai. Chtc
nang nay giap cho bé tich mé& lam viéc 6n dinh
ma khong bi nghet rac. Sau d6 nudc thai di sang
ngin thi hai, & day thoi gian luu dai da d€ mg,
dau ndi 1én mat nude. Con phan nudc trong sau
khi m& va dau da tach ra lai tiép tuc di xudng
ddy bé va chay ra ngoai. Lp dau ma sé tich tu
déan déan va tao I6p vang trén bé mit nudc, dinh
ky chiing ta xa van d€ loai bo 16p dau ma. Nuédce
thai sau bé tach ddu ma& sé dugc dua vé khu xu ly
NTSH. Tai ngén thu 2, dugc coi nhu mot diém
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Bang 1. Danh muc cac hang muc caa hé théng x@ ly nudc
thai cum din cu thon Na Chiéng, xa Mai Chau, tinh Phu Tho
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mo NTSH
.0 , Xu ly ky khi
2 Bé€ ky khi 6 42 NTSH
1k 11, Xt ly hiéu khi
3 B€ hiéu khi 2 14 NTSH
4 Bélang loc 1 7 Lang, loc céc
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Hinh 2. Bdn vé thiét ké bé tdch ddu md dung tich 3 m®
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Hinh 3. Bdn vé mat cat ding thiét ké bé tach dau mé dung
tich 3 m’

ctia bé diéu hoa dé xac dinh cac thong s6 ctia nudce thai can
xu ly, dic biét 1a diéu kién pH cta nuéc thai. D€ xic dinh
diéu kién pH ctia nudc thai c6 phit hgp hay khong, can kiém
tra diéu bién va bd sung cic yéu t8 axit hodc kiém dé dam
bao nudc thai dat trung tinh trudc khi vao hé thong xu ly
(Hinh 2,3).

+ Thiét ké modun bé xtt Iy NTSH ky khi. M6 dun xt ly
NTSH ky khi dugc thiét ké gon 6 bé compssite dugc mac
ndi tiép v6i nhau bang dudng 6ng @160 mm. Cac bé duge
thiét ké giong nhau va thuc hién cac chiic ning theo cac
cong doan xti ly (Hinh 4).
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Hinh 4. Thiét ké mdt cat diing bé composite dung tich 7 m?
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Hinh 5. Thiét ké mé hinh modun 6 bé ky khi xii Iy NTSH

©)

Hinh 6. Thiét ké
modun 2 bé hiéu
khi ctia hé thong
xu ly hiéu khi

Ghi chii:

1- BE hiéu khi s6 1;
2- B€ hiéu khi s6 2;
3- duong ong cdp
khi vao hé thong

Hinh 7.

Thiét ké hé thong
kh: trimg

Ghi chii:

1- BE khit tring;

2- Dudng Ong cung

()

cdp héa chdat khir
trung

e
®

&—@

Hinh 8. Modun
lang loc NTSH
Ghi chu:

1- B¢ lang loc;

2- Buidng cdp nudc
ti¢ bé khit tring;
3-Cot loc ngugc;
4-Dudng xa thdi
ra moi truong
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Mo dun 6 bé ky khi dugc mic ndi
tiép nhau, nudc thai tii truc chinh dugc
chay vao bé thit nhét xudng tin ddy bé,
sau d6 dugc noi tiép vGi bé thi 2. Nude
thai tii bé thi nhét sang bé thi 2 ciing
dugc dua xudng tin ddy bé, tuong tu
nhu thé cac bé tu tha 3 dén thii 6 dong
nudc thai dugc mac néi tiép nhau va di
theo nguyén ly nudc vao tu dudi day
bé (Hinh 5).

+ Thiét ké modun hé théng xt ly
NTSH hiéu khi:

Mo dun xt Iy NTSH hiéu khi dugc
thiét ké gom 2 bé compssite dugc mac
ndi ti€p voi nhau bang dudng dng
©160 mm. Céc bé dugc thiét ké giong
nhau va c¢6 kich thudc, hinh dang va
kich thudc, thiét ké giéng nhu bé ky
khi. Tai modun nay, nhém nghién ctiu
thiét ké thém bo suc khi nhdm b sung
Oxy vao trong qud trinh xt ly. Moi bé
dugc lap dat 2 dia chia khi va hé thong
cung cép ché phdm vi sinh vat vao tiing
bé (Hinh 6).

+ Hé thong khu tring

M6 dun kht trung NTSH sau xt
ly dugc thiét ké gébm 1 bé composite
dugc méc néi tiép véi hé thong xt ly
hiéu khi bang dudng 6ng @160 mm.
Bé dugc thiét ké giong nhau va c6 kich
thudc, hinh dang va kich thudc, thiét
ké giong nhu bé ky khi. Tai modun
nay, nhom nghién ctiu thiét ké thém hé
thdng dudng dng bd sung hoa chit khu
trung (Hinh 7).

+ Hé théng lang loc

Mo dun lang, loc NTSH sau xt ly
dugc thiét ké gobm 1 bé compssite dugc
mac ndi tiép véi hé théng khu trung
bing dudng 6ng @160 mm. BE dugc
thiét ké gidng nhau va c6 kich thude,
hinh dang, kich thudc, thiét ké giong
nhu bé ky khi. Tai modun nay, nhém
nghién cidu thiét ké thém cdt loc nude
trudce khi thai ra moi trudng.

Cot loc dugc thiét ké co cdu truc
hinh try, dugc dau ndi truc tiép tai
duong 6ng thoat ra moi truong. Cot
loc dugc thiét ké kiéu loc ngugc, nudce
thai dugc xa vao pha trén ctia bé sau
d6 lang trong bé, phin nudc trong sé
thdm thau qua ct loc xa ra ngoai moi



trudng, cac chdt cin lang sé ling
dong lai trong bé (Hinh 8).

3.2. Dadnh gid hiéu qud ciia mé hinh

3.2.1. Chdt lugng NTSH sau xit ly

Sau khi hoan thanh cac hang
muc thi cong ctia hé thong xt ly
NTSH tai thon Na Chiéng, x4 Mai
Chau, tinh Pha Tho, nhém nghién
ctiu tién hanh van hanh hé thong
xU ly NTSH ctia cum dan cu. NTSH
dugc ldy mau trude khi xt ly va sau
khi xt ly xa thai ra méi truong. Két
qua phén tich chét lugng nudc thai
trudc va sau khi xt ly dugc tap hgp
nhu Bang 2.

Két qua phan tich s6 liéu Bang
2 cho thdy, cac chi tiéu vé NTSH
tai tram xt ly NTSH tai thon Na
Chiéng, x4 Mai Chau, tinh Pha Tho
trude va sau xd ly dé cé su khac
biét ro rét. 10/11 chi tiéu vé chat
lugng nudc thai trude xt ly déu cao
hon rit nhiéu so véi quy dinh theo
QCVN 14: 2008/BTNMT.

Sau khi hé théng vén hanh 6n
dinh, nudc thai sau xt ly dugc ldy
2 1an tai 3 thoi diém khéc nhau, két
qua phan tich cho thdy, chat lugng
nudc thai sau xt ly tai tram xd ly
NTSH tai thon Na Chiéng, x4 Mai
Chéu, tinh Pha Tho hoan toan dap
ting muc tiéu chudn xa thai cot B
ctia QCVN 14: 2008/BTNMT. Cac
tai lugng 6 nhiém gidm con 1/3 dén
Y so v6i ban ddu: Ham lugng TSS
tti 150,3 mg/kg sau 2 lan 14y mau
con 38,4 mg/kg. Tong chat ran hoa
tan giam giam tu 1.120 mg/l xudéng
con 458 mg/lit véi 14n 14y mau thu
nhét va 413 mg/1 véi lan 1dy mau
thi hai. Him lugng NO,- tinh theo
N céc lan ldy mau c6 tai lugng 6
nhiém giam dan ching t6 cang
ngay hé théng hoat dong cang 6n
dinh va lugng nuéc 6 nhiém dugc
xt ly hiéu qua hon theo thoi gian.
Nhu véy, khi qua hé thong xt ly
ham lugng BOD,, Téng chat ran lo
lting (TSS), T6éng chit ran hoa tan
(TDS) déu dat tiéu chudn cot A clia
QCVN 14: 2008/BTNMT. Tuong
tu, cdc chi tiéu Sunfua (tinh theo

NGHIEN CUU

Bang 2. Chit lugng NTSH tai tram xu ly NTSH tai thon Na Chiéng, xa
Mai Chau, tinh Phu Tho trudc va sau xi ly

& 2 QCVN 14:
o Ket qua 2008/BTNMT
srr| O t:fclilp el
Trudc | Sau xt | Sau x0¢ R R
xily | g1 | 1y2 | COtA | CotB
1 pH - 7,84 7,42 7,81 5-9 5-9
2 BOD5 mg/l 121,50 | 28,88 27,52 30 50
Tong chit rén lo
3 léing (TSS) mg/1 150,3 39,7 38,4 50 100
T6ng chat rin
4 hoa tan (TDS) mg/l 1.120 458 413 500 1.000
5 | Sunfualtinh 4o 1303 | 0352 | 0312 | 1 4
theo H,S) & ’ ’ ’
Amoni (tinh
6 theo N) mg/1 20,5 4,56 3,82 5 10
Nitrat (NO,’)
7 tinh theo N mg/l 91,2 25,51 21,14 30 50
Phot phat
8 (POj') mg/1 35,5 9,69 8,77 10 20
D4u mé dong,
9 thuic vat mg/1 55,1 4,48 3,94 5 10
Tong cac hoat
10 chat bé mat mg/l 24,6 5,73 4,55 6 10
11 Tong Coliform MPN/ 8.250 | 2.660 | 2.120 | 3.000 | 5.000
100ml

H,S), Nitrat (NO,’) tinh theo N, Phot phat (PO,”), Dau m& dong, thuc
vat, Téng cac hoat chét bé mat va Téng Coliform déu dat tiéu chuén cot A
ctia QCVN 14: 2008/BTNMT & ca lan 14y mau.

Nhu véy, tu tai lugng 6 nhiém dau tai x4 Mai Chéu, tinh Pha Tho vao
da khao sat cho théy cac tai lugng 6 nhiém cao hon tii 1,2 dén 4 1an so véi
cot B ctia QCVN 14: 2008/BTNMT. Sau xti ly qua hé thong tai lugng 6
nhiém da gidm va dat tiéu chuén B cia QCVN 14: 2008/BTNMT dat tiéu
chuén xa thai ra moéi trudng... Trong Cot B cia QCVN 14: 2008/BTNMT
quy dinh gia tri t6i da cho phép trong NTSH khi thai vao cac ngudén nude
khong dung cho muc dich cép nudc sinh hoat (c6 chét lugng nudce tuong
duong cdt B va B2 ctia Quy chuén ky thuat qudc gia vé chét lugng nude
mat hodc viing nudc bién ven bg). Tuy nhién, d€ st dung cho cac muc dich
tudi hodc cac muc dich sti dung khac hién nay chua dugc ludt BVMT cho
phép. Vi vay, trong gidi han ctia mo6 hinh nay, nhém nghién ctiu khong
dé cap dén st dung ngudn nudc nay cho muc dich tudi tiéu trong néng
nghiép (Hinh 9).

3.2.2. Danh gid vé chi phi van hanh xii ly NTSH ciia hé thong

Sau khi van hanh thti hé théng, kiém tra chit lugng nudc thai, nhom
nghién ctiu tinh todn chi phi van hanh ctia hé théng dé tinh ra chi phi cudi
cuing van hanh. Céc chi phi vn hanh bao gom: Tién dién, ché phdm vi sinh
vat, hoa chit khti trung va cong theo doi van hanh hé théng. Hé thong dugc
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NGHIEN CUU
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MO HINH
THU GOM VA XU LY NUOC THAI SINH HOAT
QUY M0 HO GIA BINH, CAP X0
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Bang 3. Chi phi vin hanh hé théng xt ly NTSH tai
thon Na Chiéng, xa Mai Chau, tinh Phu Tho

STT | Nguén tinh chiphi | Pon vij tinh | Thanh tién
1 Dién vnd/m? 2.013
2 Ché phdm vi sinh vnd/m’ 1.500
3 Héa chat khti triing vnd/m’ 800
4 Coéng van hanh vnd/m’ 1.333
Tong 5.646

tinh toan khi vn hanh du cong suit thiét ké 1a 5 m*/ngay,
dém. Két qua tinh toan dugc tip hgp tai Bang 3.

Trong do:

- Bién nang tiéu thu dugc tinh bang tdng lugng dién
ndng tiéu thu hang ngay/lugng nudc thai duge xu ly.
Theo thiét ké, hé thong xu ly st dung may thdi khi cong
sudt 750 w/h. Lugng dién ning tiéu thu hang ngay 1a 750
x 8 gio/ngay = 6 kw x 1.678 d/kw = 10.068 d. Mdi ngay
hé thong xt 1y cong suit 5 m® nudce thai, nhu véy chi phi
dién tiéu thu tinh trén mo6i m® nudc thaila 2.013 vnd.

- Ché phdm vi sinh vat st dung 1 g/m’ nudc thai;

- Héa chat kh trung st dung 10 g/m® nudc thai.

- Cong van hanh dugc tinh 200.000 dong/thang/t6ng
lugng NTSH dugc xt ly; binh quén 1 thang xu ly dugc
150 m’ nudc thai; chi phi nhén céng van hanh h¢ thong
€ 12 200.000:150 m® = 1.333 vnd/m>.

Theo két qua tinh toan, chi phi vin hanh ctia m6 hinh
trung binh la 5.646 dong/1 m’ nudc thai, day la chi phi
van hanh thuc t€ ctia mo6 hinh, tuy nhién, khi m6 hinh
ap dung dai tra, v6i cong sudt thiét ké 16n hon cac chi phi
van hanh sé giam di.

4. KET LUAN VA KIEN NGHI

4.1. Két lugn

Hé thong xu ly nudce thai tai xa Mai Chau, tinh Pha
Tho vé6i cong sudt 5 m*/ngay/dém dugc thiét ké 5 loai bé
bao gom 1 bé tach ddu md, 6 bé ky khi, 2 bé ky khi, 1 bé
ling loc va 1 bé khti trung véi téng thé tich 73 m>.

M0 hinh xtt ly NTSH néng thon béng hé théng cong
nghé xt ly nude thai qua hé thong ky khi két hgp hiéu
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Hinh 9. M6 hinh xit ly NTSH tai thon Na Chiéng, xa Mai Chdu, tinh Phii Tho

kT

khi dap ting dugc cac yéu cau vé hiéu qua xu ly, dé
van hanh, khong gay 6 nhiém thi cép, chi phi vdn
hanh thap. NTSH khi qua hé théng xti Iy ham lugng
BOD,, tong chat ran lo lting (TSS), téng chat rin
hoa tan (TDS), Sunfua (tinh theo H.S), Nitrat (NO,’
) tinh theo N, Phot phat (PO,*), Ddu m& dong, thuc
vat, Téng cac hoat chit bé mat va Téng Coliform déu
dat tiéu chuén cot A cia QCVN 14: 2008/BTNMT.

Chi phi van hanh ctia moé hinh xti ly NTSH tai
thon Na Chiéng, xa Mai Chau, Pht Tho trung binh
la 5.646 dong/1m*/ngay, dém. Day la chi phi tuong
déi thap, ba con c6 thé chdp nhin dugc dé tiép tuc
duy tri mo hinh.

4.2. Kién nghi

- Nhan rédng mé hinh cho cac cum dan cu khac &
Phu Tho va céc tinh mién ndi.

- Can ho trg chinh sach va kinh phi ti chuong
trinh nong thon méi d€ trién khai bén viing.

- Nghién ctiu tich hgp cac cong nghé tai st dung
nudc va san xudt nang lugng ti bun thaim
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