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TOMTAT

Nghién c(tu thuc hién danh gid hiéu qua x{ Iy nudc thai sinh hoat bang cong nghé SBR (Sequencing Batch Reactor) tich hgp giai phap tudn hoan khi nhdm
t6i uu hda ndng lugng van hanh. Hé thdng thuc nghiém cd dung tich 2L dugc van hanh véi nudc thai khu dan cu Phii Thit (Ha Noi) qua 4 ché do suc khi khac nhau.
Két qua cho thdy ché do van hanh luan phién 5 phdt suc khi/5 phit tuan hoan la téi uu nhat, dat hiéu sudt xi Iy COD va amoni lan luot la 71,6% va 90,3%. Tai
ché dd nay, tong thé tich khi cép giam dang ké (con 663L) so véi ché dd suc khi lién tuc thdng thudng (1202L) trong khi ndng dd DO van duoc duy tri on dinh &
miic 2,13 - 2,96mg/L. Viéc tuan hoan khi khong chi gitip tiét kiém nang lugng tiéu ton cho méy théi khi ma con hé trg kiém sodt mui phat tan, nng cao tinh kha
thi cla hé thdng SBR trong thuc tién.

Tirkhéa: Cong nghé SBR, ndng luong, nudc thdi, tudn hoan, suc khi.

ABSTRACT

This study evaluated the treatment efficiency of domestic wastewater using a Sequencing Batch Reactor (SBR) integrated with an air recirculation strategy
to optimize operational energy consumption. A laboratory-scale system with a working volume of 2L was operated using domestic wastewater collected from
the Ph Thif residential area (Ha Noi) under four different aeration modes. The results indicated that the alternating operation mode of 5 minutes of aeration
followed by 5 minutes of air recirculation was the most optimal, achieving COD and ammonium removal efficiencies of 71.6% and 90.3%, respectively. Under
this operating mode, the total supplied air volume was significantly reduced (to 663L) compared with the conventional continuous aeration mode (1202L), while
the dissolved oxygen (DO) concentration was stably maintained in the range of 2.13 - 2.96mg/L. Air recirculation not only contributed to energy savings
associated with blower operation but also supported the control of odor emissions, thereby enhancing the practical feasibility of the SBR system.

Keywords: SBR technology, energy, wastewater, recirculation, aeration.
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1.DAT VAN BE

Nudc thai sinh hoat phat sinh tur cac hé gia dinh, cac
cd sé kinh doanh dich vu va chg khong dugc thu gom, xt
ly ma xa thai vao hé théng thoat nuéc mua hoac thai truc
tiép ra nguoén tiép nhan la séng, rach. Bay la mét trong
nhling ngudn thai gay 6 nhiém moi trudng nudc clia khu
vuc [1]. Hién nay c6 thé x{ ly loai nudc thai nay bang cac
céng nghé nhu AAO, AO, MBR,... [2, 3]. Ching déu la cac
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céng nghé xt ly lién tuc, déi véi nudc thai phat sinh theo
thoi diém va khéng lién tuc thi dé ap dung cac quy trinh
trén can bé diéu hoa. Diéu nay lam tén thém dién tich xay
dung va yéu cau phai van hanh cap nudc lién tuc.

SBR s dung mét bé phan (ing theo mé thay vi xir ly
nudc thai lién tuc theo khong gian nhu cac cong nghé
khac [4]. Cong nghé SBR phu hgp xU ly nudc thai sinh
hoat, nudc thai cong nghiép, nudc thai quy moé viua va
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nhé... [4, 5]. Viéc 4p dung cong nghé x{t ly nudc thai SBR
c6 hiéu qua dé xu ly cac chi tiéu 6 nhiém lién quan dén
Nito, Photpho, chat hitu co, chat ran lo ling... [4, 6].
Nhiing bé SBR sé hoat dong theo mét chu trinh khép kin
bao gobm: Pha lam day, pha phan ting, pha lang, pha rut
nuéc va pha nghi. C6 thé thuc hién nhiéu hon 1 chu trinh
trong khi thuc hién x ly [5]. Hé théng khong can bé lang
th(r cdp va hé théng tuan hoan bun, tham chi c6 thé bo
qua bé 1ang ban dau. Toan bé quy trinh don gian, chiém
dién tich nho va chi phi thap. Qua trinh nay hgp ly va don
gian, doi hai it tai nguyén hon va mang lai hiéu qua loai
bo nito va phét pho tot [4]. Pha nghi xay ra gilia pha rat
nudc va pha lam day, trong dé nudc thai da dugc xa ly
dugc loai bo va nudc thai dugc thém vao. PO dai clia pha
sé thay déi tuy thudc vao téc dé dong chay vao va chién
lugc van hanh ctia hé théng [5].

Trong quy trinh van hanh nang lugng sé tiéu tén cho
cac trang thiét bi vi du nhu bam, may théi khi va cac thiét
bi phu trg,... Trong d6 nang lugng tiéu tén cho may théi
khi c6 thé chi€m tir 50 - 60% [7] t6ng nang lugng tiéu tén.
Viéc suc khi thudng dugc tién hanh lién tuc. Vi vay néu
giam thai gian suc khi lai thi ¢6 thé gidm dugc nang lugng
tiéu ton. Mot sé nghién ctu da thuc hién giai phap suc khi
luan phién va giai phap nay c6 thé gidm nang lugng tiéu
tén nhung & giai doan diing suc khi muic DO bén trong bé
phan Ung sé suy gidm nhanh chéng va anh hudng dén
cac quy trinh xt ly vi du nhu quy trinh x&r ly BOD hodc quy
trinh x ly nitrat hoa.

Sau qua trinh x(r ly, cac khi thudng thoat ra bé mat bé.
Trong qua trinh suc khi oxy trong khéng khi thudng
chiém 20,3% vé thé tich [8]. Thudng chi hap thu dugc 1 -
5% lugng oxy nay tuy thudc vao bién phap, thiét bi phan
phai khi,... vi vay thanh phan oxy trong dong khi thoat ra
con lai nhiéu (khoang 18 - 20%). Cho nén néu tuan hoan
lai dong khi nay quay tré lai bé x( ly thi c6 thé tan dung
phan oxy con lai tiép tuc cung cap cho qua trinh xdr ly. Tuy
nhién trong thanh phan khi thoat ra tir bé x(r ly thudng cé
cac thanh phan khi gdy mui nhu H,S, CH3SH, NHs,... nén
can dugc xu ly va kiém soat dé khong gay 6 nhiém thu
cap. Vi vay dé c6 thé dé tuan hoan dong khi nay can thiét
phai loai bo cac thanh phan trén bang cac phuong phap
phu hgp. V& nguyén tac cac khi nay cé thé kiém soét bang
phuong phap hdp phu hodc hap thu. Phuong phap hap
thu can nhimng héa chat phuc tap nén lya chon phuong
phap hap phu sé co6 tinh pht hgp vai hé théng hon. Ngoai
ra, tiém nang tiét kiém nang lugng c6 thé dén ti viéc téi
uu hda hé théng suc khi ctia hé thong xur ly, do day la qua
trinh tiéu ton rat nhiéu nang luong va c6 thé téi uu théng
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qua diéu chinh diém dat DO, nang cap hé théng, sirdung
suc khi bong béng min,...

Trén co s& phan tich néu trén muc tiéu ctia nghién cu
nham danh gia kha nang gidam nang lugng tiéu tén clia
giai doan suc khi théng qua giai phap tuan hoan khi trong
hé thong SBR xUt ly nudc thai sinh hoat. Vi nghién ctiu sé
tap trung & giai doan suc khi dién ra qua trinh xt ly chinh
gém cac phan ting oxy héa phan hiy COD/BOD va qua
trinh Nitrate héa gitp x{ ly nitg, amoni nén nghién ciu sé
tap trung vao cac théng sé nhu SS, COD, amoni,... cla
nudc thai dau vao va sau khi xt ly.

2. PHUONG PHAP THUC HIEN
2.1. Hé théng xu ly

Hé théng SBR dung trong nghién ctru thé hién trén
hinh 1. Trong d6, bé SBR ¢6 thé tich lam viéc 2L (dudng
kinh ngoai: 90mm; Chiéu cao téng: 520mm). Hé théng x{
ly nudc thai SBR dugc van hanh theo 4 giai doan: nap
nudc thai, suc khi, [ang va thao rat bun, nuéc. Mot lugng
bun dugc rit ra hang ngay dé duy tri ham lugng bun
trong bé tuong déi 6n dinh. BGi vai suc khi trong hé
thong SBR binh thudng can phai suc khi lién tuc tao ra khi
thai ra c6 mui va chia lugng oxy I6n. Hé théng co binh
chua tich 1Gy lugng khi phat sinh va suc ngugc tré lai hé
thong. Ché dé van hanh chung ctia hé théng: Khi suc khi
chay van V1 mg, V2 va V3 déng, khi suc khi ngung va cap
khi ngugc tur téc chira khi vé hé thong thi van V1 déng, V2
déng, V3 mé. Van 2 chi mé khi xa lugng khi khéng thuc
hién chu trinh tuan hoan.

v2 4
Binh chira khi
Nuéc thai
- - - Nuée d xir Iy

, = Khi tuin hoan

Suc khi NAAA -
i N SEERVAVAVA4 V3
V1 1
Bun thai

Hinh 1. So @0 hé thdng SBR x( Iy nudc thai c6 tuan hoan khi

Néng lugng tiéu tén clia hé théng bao gom cac thiét
bi chinh va cac thiét bi phu trg bao gém: May théi khi
(60W), Cong tac thai gian déi Anly ATDV-Y (1,6W), Van
dién t invensys (10W).
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Bang 1. Diéu kién vdn hanh mdi giai doan

TT | Cacgiai doan Diéu kién van hanh

1 | Nap nudc thai

Qué trinh suc khi

Nap nudc thai vao, khong suc khi, t =0,5 gio

Bat méy thai khi, ngling nap nudc thai, t = 4 gio

Qué trinh lang Khdng suc khi va khong nap nudc thai, t =1 gic

S W

Thao rat nuéc

Rut nudc sach ra, khong suc khi, t = 0,5 gi¢

Téng thai gian hoan thién mot mé sé 1a 6 tiéng va mét
ngay sé lam 4 mé. M&i mét lan rat nudc sé rut 60% lugng
nudc trong bé tuong duong vdéi 1,2L/mé va lugng nudc
moét ngay xU ly dugc sé la 4,8L nudc. Trong nghién ctu
nay sé van hanh hé théng 64 ché d6 khac nhau bao gom:
Suc khi lién tuc 4 gi®, tuan hoan suc khi hoat dong 2 phut
diing 2 phat, tuan hoan suc khi hoat déng 5 phut diing 5
phut, tuan hoan suc khi hoat déng 10 phat diing 10 phut.
2.2. Nuéc thai dung trong nghién ctiu

Bang 2. Dac diém clia nudc thai trudc xi Iy

m Pacdiém Ponvi Gia tri

1 oD mg/L 380

2 Amoni (Tinh theo N) mg/L 60

3 BOD;s mg/L 220

4 Ty 18 BOD/COD - =0,62

5 Déc di€m cam quan - Vang nhat va duc

Hinh 2. Khu vuc Idy mau nuc thai
Nudc thai dung cho nghién ctu dugc lay tai céng
thoat nudc chung cta T6é dan phé Phu Thd, thudc
phudng Tay M, Ha Néi. T8 dan phd Pha Thi c6 700 hod
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gia dinh véi han 2.600 nhan khau. Trén dia ban t6 dan phé
Pha Thi ¢6 nhiéu hoan déng khac nhau (sinh hoat, ctra
hang, phong kham, tram y té, nha tré, mau giao, trudng
mam non,... vi vay, nudc thai ctia khu vuc cé tinh dac
trung cho nudc thai sinh hoat clia khu dan cu. Toan bd
nudc thai trén dia ban td dan phd dugc thu gom theo va
dau n6i vai hé théng thoat nudc clia phudng, nén thuan
tién cho viéc lay mau.

2.3. Cac yéu té anh huéng

Nghién cttu s dung hé théng suc khi tuan hoan khac
vGi suc khi lién tuc ctia hé théng SBR théng thudng nén
can xem xét muc d6 anh huéng dén lugng oxy hoa tan
trong nudc. Cac yéu té anh hudng dén lugng oxy hoa
tan, bao gém thai gian tiép xuc, bién phap suc khi, nhiét
do, ap suat,... Thai gian tiép xtc anh hudng I6n dén kha
nang hoa tan oxy. Viéc tang cudng suc khi gia tang ham
lugng I6n DO tir 6,6mg/l dén 20mg/I [9]. Bién phép suc
khi bang bong béng th6é c6 kha nang dao tron tot,
nhung kha nang hoa tan khi kém, ngugc lai, suc khi bong
bong min cé kha nang tdng cudng qua trinh hoa tan oxy,
giup phat trién céng dong vi sinh vat da dang va phong
phu hon [10]. Suc khi bang bong bong min cé muc tiéu
thu nang lugng thdp han xét vé téng nhu cau nang
lugng riéng trung binh (0,35 so vai 0,45kWh/d) va téng
lugng khi thai carbon trung binh (0,25 so véi 0,32kg/d)
[10]. D6 hoa tan cla oxy gidm khi nhiét d6 tang. Diéu
nay cé nghia la nudc bé mat &m hon can it oxy hoa tan
hon dé dat dugc d6 bao hoa khong khi 100% so véi nuée
sau hon, mat hon [8]. Oxy hoa tan sé tang khi ap suat
tang. Diéu nay dung vai ca ap suat khi quyén va ap suat
thay tinh. Nu6c & dé cao thap hon c6 thé chiia nhiéu oxy
hoa tan hon nuéc & d6 cao hon [8].

2.4, Phan tich va do dac

Trong qua trinh van hanh phan tich qua cac thong s6
co ban nhu SS (Phuong phap gidy loc), COD (Phuong
phap Hach 8000-COD), amoni (Test kit xac dinh amoniac,
model NI-SA) va do dac cac thong s6 luu lugng khi (Pong
hé do luu lugng), ap suat (Bong ho do ap suat KK gauge),
nhiét d6 (Péng hé do nhiét d6 inox DAEWON), thé tich
khi (Bong hé do luu lugng khi mat kinh hién thi LZB-6WB),
DO hoa tan, MLSS (Phuong phap gidy loc), nang lugng
tiéu ton (Cong to dién EMIC CV140 1 pha 2 day).

3. KET QUA VA THAO LUAN
3.1.Danh gia cac diéu kién lam viéc cia hé théng SBR

Két qua danh gia ty 1é F/M tai cdc miic MLSS khac nhau
trong bé SBR (1000 dén 3000mg/L) thé hién trén bang 3.

Tap 62 - S0 3 (3/2026)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

Bang 3. Khdo st ty 1& F/M & cdc miic MLSS khéc nhau

STT MLSS, Q Vb ser, F/M
mg/L L/mé L (mg BODs/mg buin.mé)

1 1000 1,2 2 0,14

2 1500 1,2 2 0,09

3 2000 1,2 2 0,07

4 2500 1,2 2 0,06

5 3000 1,2 2 0,05

Két qua thu dugc trong bang 3 cho thdy, mac du co6
muc khuyén cdo néng d6 MLSS dao dong khoang 1500
dén 5000mg/L. Tuy nhién khi néng d6 bun hoat tinh tang
tur 1000 dén 2500 thi hiéu suat xrly COD va amoni cé tang
nhung khong dang ké (chi khodng 1 dén 4%). G ham
lugng MLSS bang 3000mg/L, hiéu suat xt ly COD dugc
tang 1én thém 7% so v&i mic MLSS bang 1000mg/L, tuy
nhién viéc ndbng dé MLSS cao ¢6 thé tao ra bot day, mau
sam chua chat rén chua lang khién 16p bun day dac, gian
tiép dan dén chat lugng nudc thai kém [11]. Ngoai ra, tai
muc MLSS bang 1000mg/L cho thé ty Ié F/M t6i uu nhat
50 V@i cdc muc MLSS khac. TU cac phan tich trén, viéc lua
chon néng d6 MLSS bang 1000mg/L sé cé thé dap (ng
dugc nhu cau xt ly va van hanh ctia hé thong.

Ham lugng bun hoat tinh trong bé anh hudng truc
ti€p dén kha nang rat nudc cla hé thong. Két qua danh
gia kha nang rat nudc theo ham lugng bun khac nhau thé
hién trong bang 4.

Bang 4. Kha nang rit nudc dua theo ham lugng biin khéc nhau trong bé SBR

Ham luoi o vin . | Thai
a‘m ng Hamlugng | Thétich |Tylé nuéc| . !
bun trong N , ;. |gianluu
STT . bun lang nudc 6 the .

bé SBR, ) ) bun,
nén, mg/L |trong, ml/L| nit, % .

mg/L ngay
1 1000 3660 810 81 11
2 1500 5120 720 72 12
3 2000 6240 640 64 13
4 2500 7400 560 56 14
5 3000 7850 450 45 15

Tu bang 4 cho thdy, di véi ham lugng bun trong bé la
1000mg/L cho dugc kha nang rut nudc la cao nhat (hon
80%) nhung cing la thai gian luu bun la ngan nhat va
tuong Ung véi do6 lugng bun phai xa ra sé nhiéu hon so
v&i cdc ham lugng bun khac. Bén canh d6 cac ham lugng
bun con lai tuy cé thai gian luu lau hon va lugng bun thai
it hon nhung lai cé ty |é rdt nudc thap hon nhiéu so vai
muc néng do 1000mg/L. G mot sé két qua dugc nghién
cty, thoi gian luu bun dugc khuyén nghi trong khoang 9
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- 12 ngay nham duy tri cdng déng vi sinh vat tuong doi
én dinh nham tao béng va tach sinh khéi hiéu qua [12].
C6 thé thdy muc thoi gian luu bun 11 ngay cho thay su
phu hop cda viéc kiém soat diéu kién lam viéc.
3.2. Suphu thudc giita théi gian thai khi va thé tich khi
cung cap cho hé théng

Thé tich khéng khi suc vao hé théng khi may théi khi
lam viéc lién tuc va khi lam viéc/tam dung thé hién trén
hinh 3. Két qua tur hinh 3 cho thay so sanh vé muic d6 suc
khi ctia hé théng lam viéc lién tuc va hé théng lam viéc
tam dung. Vé tong thé tich khong khi cap cho hé théng
khi suc khi lién tuc 4 tiéng la 1202L (DO dat 2,81mg/L).
Trong khi d6 6 ché dé 2 phat suc khi/2 phat tuan hoan cé
thé tich khong khi cap vao hé théng tuang ting 1a 603L va
601L (tuong Ung véi DO lan lugt la 2,85mg/L va
1,93mg/L). G ché& @6 van hanh 5 phut suc khi/5 phut tuan
hoan cé muc thé tich khong khi cap vao hé théng tuang
ung la 663L va 660L (tuong Ung véi DO lan luct la
2,96mg/L va 2,13mg/L). Cudi cung la ché dé van hanh &
ché& dé 10 phut suc khi/10 phut tuan hoan cé muic thé tich
khong khi cdp vao hé thong la thap nhat tuong Ung la
565L va 562L (tuong Ung vai DO lan lugt la 2,74mg/L va
1,88mg/L). Nhu vay & ché dé van hanh 5 phdt suc khi: 5
phut tuan hoan c6 téng thé tich suc khi, luu lugng suc khi
trung binh va mdc DO cao hon so vai cac ché do khac.

Luu lugng khi trung binh trong hé th6ng dao dong ti
4,6 dén 5,5L/phut, nhung da phan sé 6n dinh & muc
5L/phut. Viéc kéo dai chu trinh suc khi 1én 10 phut hoat
déng ding 10 phut c6 thé lam gidm lugng DO trong
nugc. TU cac két qua trén c6 thé thdy, giia 3 hé théng lam
viéc/tam dung thi hé théng hoat déng 5 phat dung 5
phut c6 téng thé tich suc khi, Iuu lugng suc khi trung binh
va muic DO cao nhat.

1400 14
1202 —
1200 12
g
1000 10 5
- a
£ 800 8§
= - - 663 660 >
L -
S 600 s 5 5 55 5.5 565 2 ¢ 2
2 a 46 &
R ] M
2.81 2.85 2.96 h74 o
1.93 2.13 1.88 o
200 2 3
>
0 0o 3

Méy théi MAythdi Maythdi Maythdi Maythéi Maythdi May théi

khi hoat  khi hoat khi tam khi hoat khi tam khi hoat khi tam
donglien  dong2 dirng 2 dong 5 dirng 5 dong 10  dirng 10
tuc4h (240 phat phat phut phut phut phut

phut)

B Tong thé tich khi, L mLwu lwong, L/phut DO, mg/L

Hinh 3. Su bién thién thé tich khi, luu lugng cdp khi va DO trong bé 6 céc
ché dd van hanh mdy thdi khi khéc nhau
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3.3. Hiéu qua xt ly COD va amoni & thoi gian suc khi
khac nhau
Hiéu qua xtr ly COD va amoni theo thai gian suc khi
khac nhau thé hién trén hinh 4 va 5.
Hiéu sudt x(r ly va néng doé COD theo

thoi gian suc khi
400

©
o

= N N N N N N 80
> — | 70 &
2300 > ‘< ha
e ./ 60 ©
8 250 / S
o 50 ;>
© 200
k5 40 =
S 150 3
2 30 @
100 20 2
50 10
0 0

2 3 4 5 6 7 8
Thai gian suc khi

[—COD vao —@—Hiéu suét xt ly COD

Hinh 4. Su thay doi ctia hiéu sudt x ly COD theo thi gian suc khi

. COD ra

Hiéu suat x(r ly va ndong dé amoni theo
thoi gian suc khi

70 120
60 N
100 o
- N N £
W 50 =
£ N s 8
S 40 S
5 60
g 30 -
0 40 3
5 20 2
P4 g
pu
’ u <I A
0 N N N = -

2 3 4 5 6 7 8
[—JAmonivao EEEEAmonira =@=Hiéu sust

Hinh 5. Su thay doi ctia hiéu sudt x Iy amoni theo thai gian suc khi

T hinh 4 va 6 c6 thé thdy, hiéu suat xr ly ciia COD, NH,4
thay ddi rat Ion khi thay déi thai gian suc khi ti 2 tiéng
dén 4 tiéng (trung binh mai giG tang dan tur 10 dén 22%)
v6i ham luong bun 1a 2500mg/L va DO = 2mg/L. Khi thai
gian suc khi tang ti 4 tiéng dén 8 tiéng thi hiéu suat cla
cé hai c6 tang nhung khong dang ké (chi tir 1 dén 5%).
Ngoai viéc tang thai gian suc khi lam tiéu tén thém nang
lugng va thaoi gian xt ly. D6i véi amoni, két qua cla suc
khi 4 tiéng da dat cot A ciia QCVN 14:2008/BTNMT vdi gia
tri 1a 5mg/L. C6 thé thay ti phan tich trén viéc lua chon
thai gian suc khi la 4 tiéng cé kha nang dam bao COD dau
ra thap, hiéu qua xtr ly amoni cao va tiét kiém dugc thoi
gian suc khi. Trong mét s6 nghién ctu khac thi nghiém
vGi nudc thai 6 nhiém thap va cé thoi gian van hanh 1 mé
gan giéng véi mo hinh thuc té nay (khoang 6 tiéng 20
phut/mé), ho nghién ctru mé hinh véi 2,2 tiéng khudy tron
ca hoc va 2,8 tiéng suc khi, nén ciing c6 thé khi c6 suc khi
ca hoc c6 thé can nhic gidm thdi gian dao trén bang suc
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khi [13]. Bén canh d6 két qua phan tich BOD cho thay véi
ty 1é BOD/COD = 0,62 c6 thé uéc tinh dugc BOD dau ra =
66mg/L. VGi gia tri nay so véi QCVN 14:2008/BTNMT la
chua dat ca cét A va B nhung trong qua trinh van hanh 1
phan BOD sé tiéu ton cho qua trinh khir nitrat nén BOD
trong giai doan nay khéng can dat tiéu chuan.
3.4. Anh huéng ciia ché dd suc khi dén hiéu qua xir ly
COD va amoni

Hinh 6 va 7 biéu thi hiéu xuat xt ly COD, amoni hé
thong suc khi lién tuc véi cac hé théng hoat dong/tam
dung. VGi ché dé lam viéc lién tuc c6 hiéu qua xtr ly COD
dat khoang 72,4%, amoni dat khoang 91,3% G ché d6 van
hanh 2 phut suc khi/2 phat tuan hoan khi c6 hiéu qua xt
ly COD dat khoang 70,5%, amoni dat khoang 89,3%. O
ché& d6 van hanh 5 phat suc khi/5 phat tuan hoan cho
thay hiéu qua xu ly COD téang khoang 71,6%, amoni dat
khoang 90,3%. & ché d6 van hanh 10 phut suc khi/10
phut tuan hoan cho thay hiéu qua xt ly COD gidam con
khoang 67,1%, amoni dat khodng 86%. Nhu vay & ché do
van hanh 5 phat suc khi/5 phut tuan hoan cé kha nang
dap ung nhu cau xt ly nudc thai cao hon so véi cac ché
do khac.
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& mot sé nghién ctiu hé thdng SBR khac c6 mic suc
khi va dao tron la 4 tiéng dat hiéu xuat xu ly déi véi COD
la 83,3%, doi véi amoni la 69,23% [14]. V&i kha nang xU ly
COD c6 phan cao hon c6 thé 1a do hé théng nay st dung
ca suc khi va khudy trén co hoc dé dao trén nén hiéu qua
xU ly c6 thé cao hon, ngoai ra nhiét dé. Con vaéi hiéu xuat
x0 ly amoni c6 thé bdi nhiéu yéu té khac nhu nhiét do,
muc MLSS trong bé, ty 1é F/M,...

4. KET LUAN VA KIEN NGHI

Dua trén két qua khao sat thuc nghiém vé anh hudng
cUa cac ché d6 suc khi luan phién tuan hoan khi, nghién
ctu xac dinh ché dd van hanh 5 phat suc khi - 5 phat tuan
hoan la ché d6 van hanh téi uu cho hé théng SBR nay. D6i
vGi ché d6 nay, hé théng khéng chi duy tri néng dé oxy
hoa tan (DO) va luu lugng khi cap 8n dinh hon so véi cac
ché& d6 2 phut hay 10 phat, ma con dam bao hiéu suat loai
bd COD va amoni & muc cao nhat, dong thai tiét kiém
dang ké nang luong van hanh. Giai phap tuan hoan khi
quay lai bé x(r ly khéng chi gép phan gidm thiéu mui hoi
phat tan va kiém soat chat lugng khi thai theo tiéu chuan
QCVN 19:2009/BTNMT va QCVN 20:2009/BTNMT, ma con
mang lai gia tri thuc tién cao trong quy hoach ha tang ky
thuat. Cu thé, viéc kiém soat triét dé phat thai khi giup rut
ngan khodng cach cach ly an toan ttr 80m xuéng con 10m
50 vGi khu dan cu, tao diéu kién thuan Igi va linh hoat cho
viéc bé tri cac tram x{ ly nudc thai trong cac do thi cé quy
dat han ché.

LOI CAMON

Nghién ctiu nay dugc tai trg bdi Pai hoc Bach khoa
Ha No6i (HUST) trong dé tai ma sé T2024-TD-001.

TAI LIEU THAM KHAO

[1]. V6 Qudc Bao, Nguyén Van Tuyén, Pham Van Toan, Van Pham Déng Tri,
"Danh gid hién trang va dé xuat bién phap giam ti lugng 6 nhiém nudc thai
tlf cdc ngudn thai chinh cla tinh Vinh Long," Tap chi Khoa hoc Trudong Dai hoc
(dn Tha, 59, 54-64, 2023.

[2]. Peizhen Chen,Wenjie Zhao, Dongkai Chen, Zhiping Huang, Chunxue
Zhang, Xiangqun Zheng, "Research Progress on Integrated Treatment
Technologies of Rural Domestic Sewage: A Review," Water, 14,15, 1-24, 2022,

[3]. Ren Yan, "Comparison of AQ and MBR Integrated Process for Treating
Urban Domestic Sewage," Water pollution and treatment, 11, 2, 41-47, 2023.

[4]. Xinyu Li, Xu Zhang, Min Zhao, Xiangyong Zheng, Zhiquan Wang,
Chunzhen Fan, "Application of Decentralized Wastewater Treatment
Technology in Rural Domestic Wastewater Treatment," Sustainability, 16(19),
8635, 2024

Vol. 62 - No. 3 (Mar 2026)

[5]. United States Environmental Protection Agency, Wastewater
Technology Fact Sheet Sequencing Batch Reactors. EPA, Washington, D.C, 1999.

[6]. G K Azeez, FY AlJaberi, S A Ahmed, A A Hussain, "Sequencing Batch
Reactor (SBR) Technology in Wastewater Treatment: A Mini-Review," in 2nd
Muthanna International Conference on Engineering Science and Technology,
Samawabh, Irag, AIP Publishing, 2023.

[7]. Yifan Gu, Yue Li, Xuyao Li, Pengzhou Luo, Hongtao Wang, Xin Wang,
Jiang Wu, Fengting Li, “Energy self-sufficient wastewater treatment plants:
Feasibilities and challenges,” Energy Procedia, Shanghai, 2016.

[8]. Fondriest Environmental Inc., Dissolved Oxygen. Fundamentals of
Environmental ~ Measurements. 19 Nov. 2013,  Web. <
https://www.fondriest.com/environmental-
measurements/parameters/water-quality/dissolved-oxygen/ >...

[9]. Febiyanto, "Effects of Temperature and Aeration on The Dissolved
Oxygen (DO) Values," Walisongo Journal of Chemistry, 2020.

[10]. Runzhang Zuo, Dajun Ren, Yangfan Deng, Canhui Song, Yubin Yu,
Xiejuan Lu, Feixiang Zan, Xiaohui Wu, "Employing low dissolved oxygen
strategy to simultaneously improve nutrient removal, mitigate membrane
fouling, and reduce energy consumption in an AAO-MB system: Fine bubble or
coarse bubble?,” Journal of Water Process Engineering, 57, 104602, 2024.

[11]. Saleha Kuzniewski, Wastewater Digest. Available:
https://www.wwdmag.com/what-is-articles/article/33011991/what-is-
mixed-liquor-suspended-solids. [Da truy cap 18 4 2024].

[12].B.Q. Liao, 1.G. Droppo, G.G. Leppard, S.N. Liss, Effect of solids retention
time on structure and characteristics of sludge flocs in sequencing batch reactors.
The International Water Association, Burlington, 2006.

[13]. W. Janczukowicz, M. Szewczyk, M. Krzemieniewski, J. Pesta,
“Settling Properties of Activated Sludge from a Sequencing Batch Reactor
(SBR),” Polish Journal of Environmental Studies, Olsztyn, 2000.

[14]. Ali H. Al-Aboodi, Husham T.Ibrahim, Sarmad A.Abbas, “Performance
0f Sequencing Batch Reactor (SBR) For Domestic Wastewater Treatment Under
Low Temperature In Basrah City (South Of Iraq),” International Journal of Civil
Engineering and Technology, Basrah, 2017.

AUTHORS INFORMATION
Nguyen Hoang Vu, Do Khac Uan

School of Chemistry and Life Sciences, Hanoi University of Science and
Technology, Vietnam

HaUl Journal of Science and Technology | 221



