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DANH GIA CONG NGHE XU LY NUGC THAI SINH HOAT
TAI TRAM XU LY NUGC THAI DPONG CONG, THI XA
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TOM TAT

ké dugc bo tri phit hgp va vin hanh ¢é hiéu qua.
Tu khéa: xi7 Iy nudc thdi, cong nghé, 6 nhiém.

DPé danh gid hiéu qua ctia cong nghé xti Iy nudc thai (XLNT) ctia tram, nhém nghién cttu da tién hanh lay
mau 5 dot, lién tiép trong thai gian 3 thing ndm 2021. Két qua thu dugc cho théy: thanh phan 6 nhiém chinh
trong nudc thai sinh hoat (NTSH) 1a TSS, chat hitu co (BOD,, COD), chét dinh dudng (NH,*, NO,, PO *) va
vi sinh vét gay bénh (Coliforms). Ngoai ra, trong thanh phan nudc thai sinh hoat con chda ddu ma, vat thé
thuc, cac chit hoat dong trén bé mét, H,S, ... V6i 6 dic trung, cong nghé xti ly ctia tram XLNT sinh hoat Iy két
hop sinh hoc véi muc dich tp trung xt Iy cac thanh phan 6 nhiém co s& va vi sinh vét c¢é hai trong nudce. T4t
ca cac thong s6 phan tich trong nudc thai dau ra (sau khi xtt 1y) ludn nam trong sy cho phép giéi han ctia Quy
chudn Viét Nam 14: 2008/B6 TN&MT, c6t B, hé thong s6 K = 1. Nhu vy, XLNT sinh hoat ctia tram dugc thiét

Nhan bai: 11/11/2021; Sia chita: 16/11/2021; Duyét ddang: 27/11/2021.

1. Mé dau

Trong nhiing ndm gan déy, tinh trang gia tang lugng
NTSH dang gay ap luc d6i vdi cong tac XLNT & cac d6
thi 16n. Theo Bdo cdo Hién trang moéi trudng qudc gia
nam 2016 - 2020 cta B TN&MT, tinh dén nam 2015,
téng s6 787 do thi trén ca nudc chi c6 42 d6 thi c6 cong
trinh XLNT dat tiéu chuén quy dinh, chiém ty 1¢ 5,3%
[3]. Nghién ctiu danh gia vé tinh trang XLNT sinh hoat
tai cac do thi Viét Nam ctia World Bank ciing cho thay,
mic du 60% ho gia dinh Viét Nam d4u néi xa nuédc
thai vao hé thong thoat nudc cong cong nhung hau hét
nudc thai dugc xa thang ra hé thong tiéu thodt nudc bé
mit va chi khoang 10% (700.000 m*/ngay) nudc thai d6
thi & Viét Nam dugc xt ly trong cac nha may tap trung
[1], [2]. Trong khi d6, lugng NTSH & cac TP 16n ngay
cang tang, dién hinh nhu TP. Ha N6i ndm 2020, lugng
NTSH vao khoang 1.000.000 m*/ngay, dém [8]. Trong
NTSH thudng chita ham lugng céc chit hitu co cao thé
hién qua cdc chi tiéu: BOD,, COD, nito va phét pho,
céc loai virus, vi khudn... Néu XLNT sinh hoat khong
triét dé€ sé tao diéu kién d€ vi khuan, virus, mam bénh
phat trién, gay anh hudng stic khoe con ngudi, vi vay
can thiét phai 4p dung cong nghé xt ly phti hgp.

! Vign Vit ly, Vién Han ldm Khoa hoc va Cong nghé Viét Nam
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Tram XLNT sinh hoat Dong Céng, cé cong suat
150 m*/ngay, dém, véi dién tich 400m* dugc xay dung
tai khu dit Pong Cong, thi xa Son Tay, TP. Ha Noi.
Khu dét c6 dia hinh thép triing, 1a noi chita nudc thai
ctia khu dén cu t6 8, phuong Trung Son Tram, gy 6
nhiém moi truong, gidam my quan d6 thi. Viéc dau tu
mot tram XLNT tai ché mang ¥ nghia tich cuc vé mat
kinh t€ - xa hoi, trong d6 quan trong nhét 1a gidm nguy
co 0 nhiém va thay d6i canh quan d6 thi. Tram st dung
phuong phéap héa ly két hgp sinh hoc nhdm x ly triét
dé cac hgp chit 6 nhiém.

Hién nay, trén thé gidi, cc cong trinh nghién ctu,
danh gia cong nghé, hiéu qua XLNT sinh hoat dugc dé
cap kha nhiéu, trong d6 ap dung da dang tii phuong
phap du béo dén thuc nghiém, d6ng thoi bén canh cac
cong b cb tinh chat téng thé cho cd moét quy trinh xu
ly thi c6 nhiéu cong trinh chi danh gia hiéu qua theo
ting cong doan [4], [6]. Tai Viét Nam nghién ctiu cua
Vi Puc Toan; Lé Hoang Viét, Lam Chi Bédo déu ap
dung phuong phép thuc nghiém d€ danh gid hiéu qua
xt 1y nudc ri rdc hay nudc thai thay hai san [9], [10].
Viéc danh gia sy pht hgp cta cong nghé XLNT sinh
hoat dugc thuc hién theo hai phuong phéap: (1) Du bao
thong qua cidc mo hinh toan (phuong phap nay sai s6



16n va thuong chi ap dung doi véi cac nha mdy/tram
xt ly chua x4y dung); (2) thuc nghiém, day la phuong
phdap dé thuc hién, d) chinh xdc cao tuy nhién han ché
la néu nudc thai d4u ra chua dat yéu cdu thi viéc cai
tién hé thong sé khé thuc hién do cong trinh da dugc
hoan thién.

Conhiéu cong nghé XLNT, da phan ap dung phuong
phap ly hoa két hop sinh hoc, cong nghé AAO: la viét
tat ctia cum tii (Anerobic (ky khi) - Anoxic (thiéu khi)
- Oxi (hiéu khi); Cong nghé AAO la quy trinh xt ly
sinh hoc lién tuc, két hop 3 hé vi sinh: ky khi, thiéu khi,
hiéu khi dé xu 1y nudc thai. Dudi tdc dung phan huy
chat 6 nhiém cua vi sinh vat, nudc thai sé duge xu ly
trudc khi dua ra moi trudng; Mang loc sinh hoc MBR
(Membrane Bio Reactor) 1a cong nghé xt ly méi véi su
két hop gitia cong nghé mang loc véi cong nghé xi ly
nudc thai theo phuong phdp sinh hoc hi€u khi va cong
nghé XLNT MBBR (Moving Bed Biofilm Reactor), la
qua trinh xt ly nhén tao trong do6 st dung cac vat liéu
lam gia thé cho vi sinh dinh bdm vao dé sinh trudng va
phat trién, la su két hgp gitia Aerotank truyén thdng va
loc sinh hoc hiéu khi; Cong nghé xtt Iy hoéa ly két hop
sinh hoc,v6i cac quy trinh nhu bS sung héa chit PAC
va Polymer d€ tao phan ting keo tu, tao bong nham hé
trg, thic ddy nhanh qua trinh ling cin cdc chat 6 nhiém
trong nudc thai; cong doan xu ly sinh hoc bao gém xt
ly thi€u khi va hiéu khi, mang loc cha yéu la giai doan
cudi ctia quy trinh nham xt 1y triét dé cac thanh phéan 6
nhiém con lai trong nudce thai [5], [7].

Tai Viét Nam ddnh gid hay thdm dinh cong nghé
thong thudng dugc cic don vi, t6 chiic nhu Bo Khoa
hoc va Coéng nghé, S& Khoa hoc va Cong nghé cac dia
phuong thuc hién. Tuy nhién, ddnh gia cong nghé
thong qua s6 liéu phan tich thuc té theo tling cong
doan va téng thé 1a mot hudng tiép cin tuong d6i méi.
Vi vay, v6i nghién ctiu nay cé thé lam tién dé€ cho cac
nghién ctu tiép theo trong cong tac BVMT theo hudng
danh gia cong nghé duya vao thuc nghiém.

Nghién ctiu danh gia cong nghé XLNT sinh hoat
thong qua viéc 14y va phan tich mau nudc & nhiéu
cong doan xu ly qua cac bé cua Tram XLNT sinh hoat
bong Cong theo QCVN 14:2008/BTNMT, nham x ly
triét d€ cac chit 6 nhiém, gop phéin kiém sodt 6 nhiém
ngudn nude § khu dan cu.

2. Tiép can van d€ va phuong phap nghién ctiu

2.1. Tiép can vin dé
Tiép cén tryc tiép thong qua qua trinh nghién ctu
cong nghé XLNT ctia Tram XKNT Doéng Cong, danh
gia so bo, lya chon céc diém ldy mau va thuc nghiém tai
phong thi nghiém.
Quy trinh cong nghé XLTN ctia tram dugc thé hién
tai Hinh 1.
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A Hinh 1. So d6 quy trinh cong nghé ctia Tram XLNT sinh
hoat Dong Cong, cong sudt 150 m*/ngay, dém

Hién nay nudc thai sau Tram XLTN Do6ng Cong sé
dugc thodt ra ao Pong Hum, sau d6 sé thoat ra song
Tich. Theo yéu cau xa thai cAn dat QCVN 14:2008/
BTNMT (c6t B). Tuy nhién, ndm 2022 Luat BVMT
ndm 2020 sé c6 hiéu lyc toan bg, trong dé cac yéu cau
vé chitlugng moi trudng chat ché hon. Pong thai, tram
¢ vi tri dugc dat tai Ha Noi la noi luén dugc khuyén
khich 4p dung cic tiéu chuén, quy chuén vé moi trudng
cao hon ngudng giéi han, vi vady cong nghé XLNT ctia
tram tiém cén t6i QCVN 14:2008/BTNMT (cot A).

2.2. Phuong phdp ldy mdau va phan tich

Luva chon vi tri ldy mdu: D€ danh gid hiéu qua xt ly
cua tiing bé, nhom bé, mau dugc 14y theo tiing cong
doan (7 mau); danh gid hiéu qua toan hé théng thong
qua 2 mau nudc thai dau vao, dau ra.

Phuiong phdp ldy mau: Thuc hién theo cdc TCVN:
TCVN 6663-2:2016: Huéng dan 14y mau nuéc; TCVN
6663-3:2016: Huéng dan bao quan va xt Iy mau;Thong
tu s6 24/2017/TT-BTNMT ngay 1/9/2017 cta Bo
truéng Bo TN&MT quy dinh quy trinh ky thuit quan
trac moi truongThong tu s6 10/2021/TT-BTNMT ngay
30/6/2021: Quy dinh ky thut quan tric moi trudng.

Phuiong phdp phan tich:Tién hanh phén tich 11 chi
tiéu theo quy dinh ctia QCVN 14:2008/BTNMT vé
nudc théi sinh hoat, ngoai ra c6 phan tich bg trg chi
tiéu DO, COD, MLSS dé€ xem xét hiéu qua xu ly tliing
cong doan.

Chi tiét cach thiic ldy mau va phan tich dugc thé
hién tai Bang 1.
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Thai gian ldy mdu: 5 dot 1dy mau da dugc thuc hién
trong thoi gian tii 3 thang tli 3/2021-6/2021, moéi dot
cach nhau 15-20 ngay tuy theo diéu kién thuc té€ vé thoi
tiét, nhan sy. Cdc mau sau khi ldy dugc tién hanh phan
tich tai Vién nghién ctu Cong nghé va Phan tich moi
truong (IETA), VIMCERTS228.

Bang 1. Phuong phap ldy va phan tich miu nudc thai

A LAk Tén/s6 hiéu phuon
STT | Tén thong so PhéI/’ sii di,mg 8
1 |pH TCVN 6492:2011
2 |BOD, TCVN 6001-1:2008
3 |TSS TCVN 6625:2000
4 |TDS HD.QTHT-07
5 |HS TCVN 6637:2000
6 |NHF US EPA Method 350.2
7 |NO/ TCVN 6180:1996
8 |PO* TCVN 6202:2008
9 | Dadu mé dong thyc vat | SMEWW 5520B&F:2017
10 ggﬁg l:zcnf:tat hoat 1 1cyN 6622-1-2009
11 | T6ng coliforms TCVN 6187-2:1996
12 |COD SMEWW 5220C:2012
13 | DO TCVN 7325:2016
14 | MLSS -

3. Két qua va thao luédn

3.1. Két quad phan tich

Céc miu dugce ldy va phén tich theo 5 dgt, dam bao
do lap, tang su chinh xdc trong qua trinh danh gia.

Két qua do dac, phan tich mau cia 5 dot

Dua vao cac Bang 2a, 2b, 2¢, 2d, 2e cho thdy, hiéu
sudt xti ly ctia cdc thong s6 6 nhiém chinh nhu sau:

- Hiéu sudt xt ly clia toan b cong trinh giao dong
nhu sau: BOD,: 87,64%-89,33%; TSS: 75,83%-84,35%;

Bang 2a. Panh gia hiéu suit cia tiing cong doan XLNT dot 1

TDS: 14,09%-30,52%; H,S: 66,13%-76,79%; NH,*:
79,12%-83,65%; NO,: 26,03%-45,99%; PO, ’:67, 3%—
77,14%; Dau m& dong, thuc vat: 11,6%-28 41%, Téng
cac chit hoat dong bé mat (HDBM): 17,78% -31,91%
va Tong Coliforms: 71,89%-80,15%.

- Hiéu sudt xt Iy cac thong s6 6 nhiém TSS, H,S,
NH,", PO,*, Téng Coliforms tuong ddi cao, déu dat
trén 70%, tuong duong véi hiéu sudt tinh todn trong
quad trinh thiét ké hé thong XLNT. Hiéu suit xt ly cua
céc thong s6 con lai (BOD,; TDS; NO,; Dau mé& dong,
thuc vat; Téng cic chdt HDBM) tuong déi thip, da
s6 dat dudi 30%. Tuy nhién, tit ca cic chi tiéu phan
tich trong mau nuédc thai dau ra thudc dot 1 déu ndm
trong giéi han cho phép ciia QCVN 14:2008/BTNMT,
cdt B, hé s6 K=1. Nguyén nhén la do néng d¢ cic chit
6 nhiém BOD_ TDS; NO,; Dau m& dong, thuc vét;
Téng cic chit HPBM trong mau nudc thai dau vao
thudc dot 1 khong cao, hdu hét nam trong ngudng
cho phép ctia QCVN 14:2008/BTNMT, ¢t B, hé s6
K=1 (trt chi tiéu Téng Coliforms). Nhu vay, két qua
hiéu suét xtt ly ctia tiing cong doan cho thdy cong
trinh tram XLNT Do6ng Cong dat hiéu qua xt ly d6i
v6i NTSH.

Nhan xét chung: Két qua 14y va phén tich 5 dgt mau
trong giai doan diéu chinh hiéu suit tling cdng doan
va hiéu qua ctia cdng trinh xu ly chat thai cho thdy cac
cong doan xt Iy clia tram xt Iy nudc thai déu vin hanh
¢6 hiéu qua, dam bao chét lugng nudc thai dau ra (sau
xt ly) dat QCVN 14:2008/BTNMT, cot B, hé s6 K=1
truGe khi thai ra ao Dong Hum, cu thé:

Luu lugng nudc thai ddu vao - ddu ra trong giai doan
diéu chinh ¢6 su bién dong khong l6n, dao dong trong
khodng 105-131 m®/ngay, dém, dat khoang 70-87%
cong sudt thiét ké ctia tram XLNT sinh hoat. Luu lugng
nudc thai bién dong khong 16n tao diéu kién thuin lgi
cho hé théng xti ly nuGe thai van hanh 6n dinh.

Cong nghé xt ly chinh cta tram 13 héa ly két hgp
sinh hoc. Cac cong doan xti Iy héa ly bao gdm b8 sung
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héa chit PAC va Polymer d€ tao phan ting keo tuy, tao
bong nhdm hé trg, thuc ddy nhanh qua trinh ling cin
cac chit 6 nhiém trong nudc thai. Do nudc thai sinh
hoat tai khu vuc hdu hét chi dugc xti Iy so bd qua bé tu
hoai, céc chét cdn bén, chit ran lo liing con khé 16n vi
vy bd tri bé keo tu 1a cin thiét nhdm hé trg cdc cong
doan xti ly sinh hoc phia sau dat hiéu qua. Cong doan
xt ly sinh hoc bao gém xt 1y thiéu khi va hiéu khi. Tai
cong doan sinh hoc, viéc duy tri hé vi sinh trong cac bé
xt ly la diéu kién quan trong nhit quyét dinh hiéu qua
xu ly cta ca qud trinh. N6ng d6 bun sinh hoc (MLSS)
theo thiét ké dugc duy tri trong khodng 2.000-3.500
mg/l. Theo két qua phan tich, nong do MLSS trong
cac bé sinh hoc tai tram dao dong trong khoang 2.400-
2.900 mg/l. Nhu vay, hé vi sinh dang dugc duy tri 6n
dinh va hoat dong c6 hiéu qua. Trong thuc t€ van hanh,
cdc bong bun hoat tinh sinh ra ti bé hiéu khi khong
nhiéu, sau khi ling cin tai bé ling dugc bom tudn hoan
vé bé thiéu khi nham ddm bdo néng d6 bun hoat tinh
trong cac bé sinh hoc, vi vdy, khong phét sinh bun thai
(Bang 3).

Dinh gid cong nghé XLNT Dong Cong: Thanh phan
6 nhiém chinh trong nudc thai sinh hoat la TSS, chat
hitu co (BOD,, COD), chat dinh dudng (NH,*, NO,,
PO,*) va vi sinh vat gay bénh (Coliforms). Ngoai ra,
trong thanh phan nudc thai sinh hoat con chtia ddu mé&
dong, thuc vat, cac chat hoat dong bé mat, H,S... Vi
ddc trung 6 nhiém nhu vay, cong nghé xt ly ctia Tram
XLNT sinh hoat Bong Céng la héa ly két hop sinh hoc
v6i muc dich tap trung xu ly cdc thanh phan 6 nhiém
hiiu co va vi sinh vat ¢6 hai trong nudc thai. Trong 3
thang van hanh tht nghiém, tdt ca cac thong s6 phan
tich trong nudc thai dau ra (sau xt 1y) luén nam trong
giéi han cho phép cia QCVN 14:2008/BTNMT, cét B,
hé s6 K = 1. Nhu vay, tram XLNT sinh hoat dugc thiét
ké, b6 tri phit hgp va vin hanh c¢6 hiéu qua.

Tuy nhién, cong nghé ctia tram c6 bo tri thiét bi loc
dp luc (Hinh 1), day la cong doan xti ly thi cdp nham
loc sach toan bo cin bédn va tap chat sau xt ly sinh hoc
valang. Viéc dua cong doan nay vao nham tiém can téi

Ludt BVMT nam 2020 sé cé hiéu luc toan b vao nam
2022, tién dén XLNT sinh hoat khu vuc datloai A trudc
khi d6 thai.

4. Kétluin

Tram XLNT sinh hoat Déng Céng cong sudt 150 m?/
ngay, dém,vdi dién tich 400 m*tai khu d4t nam trong khu
dan cu & thi xa Son Téy, TP. Ha Néi dugc xdy dung trén
khudat c6 dia hinh thap triing, 1 noi chia nudc théi cta
khu dan cu, gy 6 nhiém méi truong, giam my quan do6
thi. Viéc dua vao van hanh, st dung tram XLNT sinh hoat
Dbong Cong la can thiét va thiét thuc, lam gidm nguy co
6 nhiém. Phuong phap XLNT sinh hoat héa ly két hgp
sinh hoc m& ra hudng tiép can méi trong viéc kiém soat 6
nhiém ngudn nudc.

Cong nghé xii Iy ciia tram: Thanh phén 6 nhiém
chinh trong nudc thai sinh hoat 1a TSS, chéit hitu co
(BOD,, COD), chit dinh dudng (NH,*, NO,;, PO,*) va
vi sinh vat gy bénh (Coliforms). Ngoai ra, trong thanh
phan nudc thai sinh hoat con chida ddu m& dong, thuc
vat, cac chdt hoat dong bé mat, H.S... Vi dac trung 6
nhiém nhu véy, cong nghé xti ly ctia Tram XLNT sinh
hoat 1a héa ly két hop sinh hoc v6i muc dich tap trung
xt 1y cac thanh phan 6 nhiém hiiu co va vi sinh vét c6
hai trong nudc thai. T4t ca cic thong s6 phén tich trong
nudc thai dau ra (sau xu ly) trong gidi han cho phép
ctia QCVN 14:2008/BTNMT, c6t B, hé s6 K = 1. Nhu
vay, tram XLNT sinh hoat dugc thiét ké, b6 tri phu hgp
va van hanh c¢6 hiéu qua.

bédanh gid hiéu qua cong nghé XLNT ctia tram, nhém
nghién ctiu da tién hanh 14y mau 5 dgt, lién tiép trong thoi
gian 3 thang ctia ndm 2021. Trong d6 ¢6 7 mau theo tiing
cong doan va 2 miu (nudc thai ddu vao, diu ra) dé tién
hanh phén tich. Két qué cho thay, hiéu suét xti ly cia toan
b¢ cong trinh thong qua cac chi s6 6 nhiém, giao dong nhu
saw: BOD,: 87,64%-89,33%; TSS: 75,83%-84,35%; TDS:
14,09%-30,52%; H.S: 66,13%-76,79%; NH,": 79,12%-
83,65%; NO,: 26,03%-45,99%; PO,’: 67,3%-77,14%; Dau
md& dong, thuc vat: 11,6%-28,41%; Téng cic chdt HDBM:
17,78% -31,91% va Téng Coliforms: 71,89%-80,15%.

Bang 3. Két qua danh gia sy phut hgp cua toan bd hé thong XLNT
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Han ché: Do chua du diéu kién vé nhan luc vat luc va
thoi gian nén nghién ctu tap trung danh gia vé sy phu
hop cong nghé, chua danh gia vé hiéu qua kinh t&. Thoi
gian t6i nhom nghién ctiu dy kién sé 4p dung phuong
phap chi phi l¢i ich d€ xem xét méi tuong quan gitta cong
nghé - kinh t€ va mdi trudng.

Nhu véy, cong nghé ctia Tram XLNT sinh hoat Dong
Cong dugc danh gia 1a phtt hop véi diéu kién xi ly thuc
té, gop phan gidi quyét triét d€ dugc tinh trang 6 nhiém
do viéc luu chiia nudc thai chua xu Iy cia khu dan cu t6 8,
phuong Trung Son Tram, Son Tay, Ha Noi.

Kién nghi, dé xudt: Hién nay c6 kha nhiéu cong nghé
trong XLNT, méi cong nghé déu c6 uu va nhugc diém
riéng va déu hudng t6i lam sach nudc thai.

bé xudt ap dung cdng nghé XLNT hoa ly két hgp sinh
hoc cho Tram XLNT sinh hoat D6ng Cong cong suét 150
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ABSTRACT

EVALUATION OF DOMESTIC WASTEWATER TREATMENT
TECHNOLOGY AT DONG CONG WASTEWATER TREATMENT STATION,

Institute of Physics, Vietnam Academy of Science and Technology

To evaluate the effectiveness of the Station’s wastewater treatment technology, the research team has conducted

Khuat Thi Hong, Do Thuy Duong, Ngo Tra Mai

5 sampling times during 3 months of 2021. The obtained results show that: The main pollutant components in
the domestic wastewater is TSS, organic matter (BOD,, COD), nutrients (NH,*, NO,, PO,*) and pathogenic
microorganims (Coliforms). In addition, the composition of domestic wastewater also contains animal and
vegetable fats, oils, surfactants, H,S,... With such pollution characteristics, the treatment technology of biological
wastewater treatment Station active is physico-chemical combined with biology for the aim of focusing on treating
organic pollitants and harmful microoganims in wastewater. All analytical parameters in the output wastewater
(after treatment), are always the allowable limits of Vietnam Standard 14: 2008/Ministry of Natural Resources and
Environment, column B, number system K = 1. Thus, biological wastewater treatment Station the operation of the
Station is properly designed arranged and operated effectively.
Key work: Wastewater treatment, tecnology, pollution.
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