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SO SANH HIEU QUA XUr LY NUO'C THAI SINH HOAT CUA
HAI LOAI BE LQC SINH HOC GIA THE CO BINH DONG CHAY
NGU'Q'C VA DONG CHAY XUOI TAI CAC CHUNG CU’

& BINH DUONG

Tran Thai Ha', P Pire Piing Khoa',
D6 Quang Linh’

Tém tiit: Nghién citu ndy thyc hién so sanh hiéu qua xir Iy nudc thai sinh hoat giita hai mé hinh
bé loc sinh hoc gid thé co dinh (Biofilter): dong chay nguoce (Up-flow) va dong chay xudi (Down-
flow). Hai mé hinh dwoc vin hanh song song trong diéu kién twong dwong dé danh gid kha nang
loai bo cde chdt 6 nhiém chinh nhie nhu cau oxy hoa hoc (COD), nhu cau oxy sinh héa (BOD), tong
chat rén lo liing (1SS), Amoni, Nitrat, do duc va do mau. Két qua cho thdy ca hai mé hinh déu xir Iy
nmiede thai dau ra dat Quy chudn Viét Nam QCVN 14:2008/BTNMT. Tuy nhién, phdn tich théng ké
(T-test) cho thdy bé loc dong chay nguoe ¢o hiéu qua xu [y TSS, Nitrat va do duc vuot trgi mot cach
6 y nghia so voi bé dong chay xudi. Ve mdt kinh 1, mé hinh dong chay nguoc ciing cho thdy 27 thé
do khéng yéu cdu xdy dung bé lang thit cdp, givip tiét kiém chi phi dau tw. Nghién ciru cung cdp div
liéu khoa hoc quan trong, dé xuat bé lpc sinh hoc gid thé cé dinh dong chay nguoc la mot giai phap
cong nghé hiéu qua va kinh té cho viéc xir Iy mede théi tai cde toa nha chung cu 0 cdc do thi dang

phat trién nhanh nhir Binh Duong.

T khéa: Nuée thai sinh hoat, Bé sinh hoc gid thé ¢6 dinh, Biofilter, Dong chay nguwoc, Dong

chay xuoi, QCVN 14:2008/BTNMT.

1. GIOI THIEU

Qua trinh do6 thi hoa va cong nghié¢p hoa dang
dién ra véi téc do nhanh chong tai nhiéu dia
phuong & Viét Nam, dac biét la tai tinh Binh
Duong, mot trong nhitng trung tim cdng nghiép
hang dau cua ca nude. Sy phat trién nay kéo
theo sy gia tang dan s6, sy hinh thanh cac khu
dan cu va céc tdoa nha chung cu cao téng, tir do
phat sinh mot lwong l6n nude thai sinh hoat
hang ngay. Theo cac théng ké, ning luc xur ly
nuée thai tai ce do thi ¢ Viét Nam con rat han
ché, voi khoang 80% dén 90% lugng nude thai
bi x4 thing ra mdi truong ma khong qua xi 1y
hodc xur ly khong dat chudn. Tinh trang ndy
dang gdy ra nhing vin dé nghiém trong vé 6
nhiém ngudén nudc mit, pha huy h¢ sinh thai
thiy sinh va anh hudng truc tiép dén sic khoe
cong ddng.

Nude thai sinh hoat tir cac chung cu c6 dac
trung 14 chira ham luong 16n cac chat hitu co d&

'Khoa Céng nghé Sinh hoc, Dai hoc Mo TP, HCM
< Trieong Dai hoc Khoa hoc Ty nhién, DHQG TPHCM

phan hiy sinh hoc, céc chit dinh dudng nhu
Nito, Phét pho va cac chit rin lo ling. Do d6,
cac phuong phap xtr 1y sinh hoc dugc xem la
lya chon phu hop va higu qua. Trong sb céc
cong nghé xir 1y sinh hoc, bé loc sinh hoc gid
thé ¢6 dinh (Biofilter) dang n6i 16n nhu mot giai
phap t6i wu nho nhitng wu diém vuot trdi: hidu
qué xtr ly cao, chi phi ddu tu va van hanh hop
ly, it tén dién tich va quy trinh vin hanh don
gian. Cong nghé nay dua trén nguyén ly sur dung
cac vi sinh vat dinh bam trén bé mit vat lidu gia
thé dé phan huy céc chit 6 nhiém trong nudc
thai [3]. Qua trinh nay cé kha nang oxy hda cac
chét hitu co, dong thoi thue hién qué trinh nitrat
hoa va khu nitrat, giip loai bé hiu qua Nito ra
khéi nudce thai.

Hién nay, co hai cAu hinh chinh cta bé loc
sinh hoc gia thé ¢6 dinh hiéu khi duoc tmg dung
phd blen ([5] va [6])1a: bé loc c6 dong chay tur
trén xubéng (Down-flow Biofilter) va bé loc cé
dong chay tir duéi 1én (Up-flow Biofilter). Mdi
loai c6 nhitng dic diém riéng vé thuy dong luc
hoc, kha nang luu gitt bun va hi€u qua xu ly.
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Tuy nhién, viéc lya chon cong nghé nao hiéu
qua hon va kinh té hon cho diéu kién cu thé cua
cdc chung cu tai Viét Nam van cdn nhiing
nghién ctru thye nghiém chi tiét dé so sanh va
danh gia.

Vi vay, ndi dung “Nghién ctru so sanh hi¢u
qua xtr ly nwdc thai sinh hoat tir toa nha chung
cu bang phuong phap bé phan g sinh hoc gia
thé ¢ dinh dong chay xudi va bé phan tng sinh
hoc gi4 thé c¢b dinh dong chay nguoc” dugce thuc
hién. Muc ti€u cua nghién cuu la xdy dung va
van hanh hai m6 hinh thi nghiém song song,
danh gia va so sanh hi¢u qua xtr ly cac chi tiéu 6
nhiém chinh (BOD, COD, TSS, Amoni, Nitrat)
ctia hai loai bé, tir d6 dua ra nhiing két ludn
khoa hoc va dé xudt thyc tién. Két qua cuia
nghién ctru s€ la co s& khoa hoc quan trong gitp

cac nha quan ly, chii du tu lya chon cong ngh¢
xtr ly nudce thai phu hop, hiéu qua va bén ving
cho cdac dy an chung cu, gop phin giai quyét
van dé 6 nhiém moi truong nudce tai cac do thi.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Ngudn nuéc thai va vat liéu nghién ciru

Nuée thai sinh hoat: Mau nudc thai duge sir
dung trong nghién ctru dugc liy dinh ky hang
ngay vao khung gid 17:00 — 17:30 tai bé dicu hoa
cua chung cu Citadines Central, tinh Binh Duong.
Nudc thai tai day da qua xur ly s0 b (loc rdce, tach
ddu md) va duoc 6n dinh vé luu lugng va nong
dd, do do co tinh dai dién cao cho nurde thai sinh
hoat dién hinh tir cac toa nha chung cu. Céc dic
tinh ban d4u cta nude thai déu vao duoc phén tich
va ghi nhén trong Bang 1.

Bang 1: Dic tinh nwdc thai sinh hoat diu vao tai dia diém nghién ciru

STT Chi tiéu Khodng gid tri | Ponvi | QCVN 14:2008/BTNMT (Cét B)

1 |pH 7-8 - 5-9

2 | BOD 160 — 255 mg/L 50

3 | COD 302 - 448 mg/L -

4 | TSS 120 - 200 mg/L 100

5 | Amoni (tinh theo N) 40 - 57 mg/L 10

6 | Tong Nito 65 - 85 mg/L -

7 | B duc 40 - 50 FTU -

8 | Bd mau 400 - 570 PEU -

Duya trén céc chi sd ndy, nude thai dau vao ¢
mic d6 6 nhiém hitu co (BOD, COD) ¢ mic
trung binh, nong d6 Amoni va TSS cao hon so
voi  gidi han cho phép cua QCVN
14:2008/BTNMT (Cot B), cho thdy su cén thiét
phai xtr ly truede khi xa thai.

Biin hoat tinh: Bun hoat tinh duoc 13y tir hé
théng xur 1y nudc thai hién hitu cia chinh toa
nha chung cu Citadines Central. Buin ban dau c6
nong dd 5000 - 7000 mg/L va chi sé ling SV30
14 83%. Sau khi dua vé phong thi nghiém, bin
dugc bao quan trong didu kién suc khi lién tuc
va duge chim thém nudc thai dé duy tri hoat
tinh cua vi sinh vét.

Gi4 thé ¢b dinh: Nghién ciu sir dyng gia
thé vi sinh dang nhya MBBR (Moving Bed

Biofilm Reactor) c6 hinh dang banh xe, céu
tric bén trong dang t ong va bé mit c6 ring
cua dé ting dién tich tiép xac. Thong sb k§
thuat cua gia thé: dién tich tiép xtc > 500
m?/m3, kich thudc 25x10 mm, vét liéu nhya
HDPE, mau den.

2.2. Thiét ké va bd tri mé hinh thi nghiém

Nghién ctru dugc thyc hién tai phong thi
nghiém Hdba — Moi truong, truong Pai hoc Mo
Thanh phd Hd Chi Minh (Co s& Binh Duong)
tir ngay 29/09/2023 dén 01/11/2023. Hai md
hinh bé phan ung sinh hoc gid thé c¢6 dinh
duoc thiét ké va van hanh song song: mé hinh
dong chay ngugc (Up-flow Biofilter) va mo
hinh dong chay xudi (Down-flow Biofilter)
nhu hinh bén dudi.

18  TAP CHI TAINGUYEN NUGC SO 3-2025
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M hinh 1: Up-flow Biofilter (Dong chiy nguoc) M hinh 2: Down-flow Biofilter (Dong chiy xuéi)

Nudée thii vao (day bé) Nude thii vao (dinh bé)

Y

/

\
BE PHAN UNG BE PHAN UNG
(Dong nude ding lén qua 16p gia the) (Dong nwée chiy xudng qua 1ép gia thé)

Y

Y

Hinh 1: So dé bé tri mé hinh thi nghiém

Y
Y

Ca hai bé dugc thiét ké bing kinh voi cung  gitp gii lai cdc bong can sinh hoc. Ngwoe lai, md
kich thude (dai x rong x cao) la 20cm x 20cm x  hinh dong chay xudi duge bd tri thém mot bé ling
12.5¢m, véi chiéu cao 16p gia thé 1a 10cm va cong  thir cép bang kinh (20cm x 10cm x 10cm) dé loai
suat xtr 1y 10 lit/ngay. M6 hinh dong chay ngwoc  bo sinh khéi bong ra theo dong nudc. Ca hai hé
duoc thiét ké voi mang thu nude ring cra ¢ daura  théng déu duoc cung cép khi lién tuc tir may thdi
va khong can bé lang thir cAp do co ché van hanh  khi dé dam bao diéu kién hiéu khi,

Dong chay ngugc — Up flow Biofilter Dong qhéy xuoi — Down flow Biofilter
Hinh 2: Mo hinh bé xut ly nuwoc thai sinh hogt gia thé co dinh dat ngdp trong nuoc

2.3. Van hanh thi nghi¢m

Tt & Fom i

Do i Crmeas

o mal

Hinh 3: M6 hinh bé trong thuec té Hinh 4: Quy trinh vdn hanh thi nghiém
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Viéc van hanh thi nghiém dugc thuc hi¢n
theo quy trinh theo biéu d6 trén. Quy trinh thi
nghié¢m dugc chia thanh ba giai doan chinh.

v' Giai doan thich nghi (2 ngay): Cac bé
dugc chdm bun hoat tinh va cho nudc thai chay
vao lién tuc dé hé vi sinh vat thich nghi vai diéu
kién maoi.

v/ Giai doan van hanh 6n dinh (3 tudn): H¢
théng duge van hanh lién tuyc voi thm gian luu
nude (HRT) khoang 23 tleng Céc miu nudc dau
vao va dAu ra cua ca hai bé dugc thu thap hang
tudn dé phan tich cac chi tiéu 6 nhiém.

v Giai doan soc tai (thye hlen vao cum
giai doan vin hanh): Hoa chat tay rira duge bd
sung vao nudc thai dau vao véi nong do 0,0025
ml/L (50ml nude tay/20L nuée thai) dé dénh gia
kha niang chdng chiu va phuc hoi cta hé vi sinh
vat trong ca hai mo hinh [1].

Phuong phdp phén tich va xi Iy s6 li¢u

Hiéu qua xu ly cua hai md hinh duogc danh
gia dya trén cac chi tiéu: BODs, COD, TSS,
Amoni, Nitrat, Téng Nito (TN), d6 duc va do

mau. Cic phuong phép phan tich tun thu theo
cac tidu chudn hién hanh. Cu thé: BODs dugce
xac dinh bang phuong phap pha lodng vdi may
do DO (HI 9142); COD dugc phan tich bing
phuong phap pha mau véi thudc thir HI93754A-
25 va do quang ¢ budc song 610nm; TSS dugc
xac dinh bing phuong phép trong lugng qua
gidy loc va méay hat chan khong; Amoni dugc
do bing phuong phap so mau Nessler (bo kit
HI3824 hodc do quang & bude song 420nm);
Nitrat, Tong Nito dugc phén tich béng bo thude
thir chuyén dung (HI 93728-0, HI93767) va may
do quang phd; Po duc duoc do bang may
HI93703.

Toan bo sb liéu thu thap dugc quan Iy bang
phdn mém Microsoft Excel. Phép kiém dinh T-
test bét cap (Paired T-test) dugc thyc hién trén
phin mém SPSS dé so sanh sy khac bigt vé hidu
qua xur ly gifta hai m6 hinh. Hi¢u suét xtr 1y (%)
ctia mdi chi tiéu dugc tinh toan theo cong thirc:
(Ndng d6 dau vao - Nong do dau ra)/ Nong do
dAu vao x 100.

Bang 2: Cac phwong phap phan tich

STT | Chi tiéu Phuong phap Thiét bi phén tich
1 | BOD:s Phuong phap pha lodng May do DO (HI 9142)
20[ICOD Phuong phap pha miu Do quang phé (B kit HI93754A-25)
B [HISS Phuong phép trong lugng (Say & 103-105°C)
4 | Amoni Phuong phép so mau Nessler Do quang phd (Bo kit HI13824)
5 | Nitrat Phuong phap khir Cadmium Do quang phd (B kit HI 93728-0)
6 | Tong Nito | Phuong phap pha mu Persulfate | Do quang phd (B¢ kit HI93767)
7 | Do duc May do do duc (HI93703)

3. KET QUA NGHIEN CU'U

Két qua trinh bay va phan tich so sanh hiu
qua xu ly nuéc thai sinh hoat cua hai mo hinh
bé loc sinh hoc gid thé cb dinh: dong chay
nguoc (Up-flow) va dong chay xudéi (Down-
flow). Hiéu qua xtr ly duogc danh gia thong qua
c4c chi tiéu hoa 1y chinh. Cac két qua dugce phan
tich y nghia théng ké dé xac dinh sy khac biét
vé hiéu ning gifta hai céu hinh. Chu tric cta
churong dugc phén chia theo tirmg nhém chi tiéu
6 nhiém chinh.

3.1. Xir Iy vit chit hitu co (BODS va COD)

Hiéu qua loai bo chit hitu co 1a chi s6 cot 161
dé danh gid hoat dong cua vi sinh vét di dudng

hiéu khi trong bé loc [1]. Nong d6 COD va
BOD:s trong nudc thai sau xur ly cua ca hai mo
hinh deu giam dang ké so voi nong do dau vao
trong subt qua trinh thi nghi¢m. Hiéu sudt xir 1y
trung binh ctia md hinh Down-flow cao hon mot
chiit so véi mé hinh Up-flow dbi véi ca hai chi
tiéu: COD (76.4% so voi 71.4%) va BOD:s
(78.1% so véi 74.1%). Tuy nhién, phan tich
kiém dinh t-test cho thdy su khac biét nay khong
¢6 ¥ nghia thdng ké (p > 0.05 dbi véi ca hai chi
tiéu). Pidu nay cho thdy ca hai cdu hinh dong
chdy déu tao diéu kién hiéu khi thuan lgi cho
qua trinh oxy héa cac hgp chét cacbon.

Hinh 3 minh hoa dién bién ndng d6 COD dau

20  TAP CHIi TAINGUYEN NUGC SO 3-2025
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vao va ddu ra theo thoi gian ctia hai md hinh. C6
thé thdy, sau giai doan khoi dong ban déu
(khoang tir ngay 4/10 dén 11/10), hé thong di
vao hoat dong on dinh, véi hiéu suat xir ly COD
ctia mo hinh Up-flow duy tri trong khoang 76%
- 86%. M6 hinh Down-flow ciing cho thiy xu
hudng tuong ty sau mot vai ngay dau ¢d hiéu
suat thip. Mic du hiéu qua xir 1y cao, nong do
COD va BODs dau ra trong nhidu thoi diém van
chua dat QCVN 14:2008/BTNMT (Cot A), cho
thiy cén c6 cac bac xir ly bd sung hogc tdi wu
hoa thoi gian luu nude.

Néng 46 COD (mg/L)

Mady

Hinh 5: Dién bién néng do COD cuia hai mé hinh

3.2. Xir ly Nito

Qué trinh xir 1y Nito bao gdm hai giai doan
chinh 1a nitrat héa (aerobic) va khir nitrat
(anoxic), va hiéu qua cta n6 1a mot diém khac
biét quan trong gitra hai mé hinh.

Xir ly amonia (NH+*-N)

Ca hai md hinh déu cho thiy kha ning nitrat
héa hiéu qua, chuyén héa Amoni thanh Nitrat.
Hidu sudt xir Iy Amoni trung binh cta hai md
hinh 1 twong duong nhau (Up-flow: 65.5%,
Down-flow: 66.1%) va sy khac biét nay khong
¢6 y nghia v& mit thong ké. Tuy nhién, can luu
y rang nong d6 Amoni dau ra, du di giam manh,
van cao hon mirc cho phép cua QCVN 14:2008
(Cot A, < 5 mg/L) trong hau hét cac ngay lay
mau. Piéu nay cho thiy qué trinh nitrat hoa da
di&n ra nhung chua hoan toan triét dé.

Xii Iy Nitrdt (NOs -N) va téng Nito (TN)

Céac thong ) nay thé hién su khac biét ro rét
nhét vé co ché hoat dong ctia hai hé théng;

v Trong mdé hinh Up-flow (dong
nguoc): Nong do Nitrat ¢ du ra c6 xu hudng

cao hon diu vao trong nhiéu thoi diém. Day 1a
két qua truc tiép ctia qua trinh nitrat héa Amoni.
Do dong chay tir dudi 1én duy tri didu kién hiéu
khi trong gr?m nhu toan b cdt loc, qua trinh khir
nitrat (denitrification) dién ra rit han ché. Diéu
ndy din dén viéc Nitrat bi tich tu trong nudc
thai dau ra.

v Trong modé hinh Down-flow (dong
xudi): M6 hinh nay cho thdy kha ning xir ly
Téng Nito (TN) tot hon, véi hidu suét trung
binh 1a 73.4% so v&i 69.4% cua md hinh Up-
flow. Mic du phan tich thong ké trong tai liéu
gbe cho thiy sy khac biét nay khéng co
nghia (v6i gia tri p dugce bao cao khong hop 1¢
14 2.2), xu huéng xir 1y tét hon ctia md hinh
Down-flow 1a 18 rang. Co ché duoc giai thich
1a do sy phan tang oxy: Lop vt lidu loc phia
trén c6 nong d6 oxy cao, thudn loi cho nitrat
héa [2]; trong khi cac 16p vat li¢u phia dudi co
ndéng do oxXy thép hon (diéu kién anoxic), tao
moi truong cho vi khuan khir nitrat sir dung
Nitrat (tao ra tur 16p trén) va ngudn cacbon
hitu co con lai dé chuyén hoa thanh khi No.
Piéu nay duoc phan anh qua ndng d6 Nitrat
d4u ra & md hinh Down-flow thip hon so vai
mo hinh Up-flow.

3.3. Xir ly tong chit rin lo limg (TSS) va
dg dyc

Két qua xur ly chét rdn cho thiy su vuot troi
ctia mo hinh dong chdy nguoc:

v/ Hiéu qua xir ly TSS: M6 hinh Up-flow
dat hiéu sudt trung binh 82%, cao hon dang ké
so vai 72,7% ciia mo hinh Down-flow. Sy khac
biét ndy cé y nghia thong ké 15 rét (p = 0,015).
Nong do TSS dau ra trung binh clia mé hinh
Up-flow (khoang 27 mg/L) dap tng t6t QCVN
14:2008 (Cot A, < 50 mg/L).

v Hiéu qua xir ly Py duc: Tuong tu, hi€u
sudt khir do duc cia md hinh Up-flow
(79,1%) ciing cao hon mot cach c6 y nghia
théng ké (p = 0.032) so v6i md hinh Down-
flow (74,9%).

Su uu viét nay co thé dwoc giai thich boi co
ché loc vat ly. Trong md hinh Up-flow, dong nuée
di tir dudi 18n két hop véi trong lyc gitip cac hat
can lo lirng duogc gitr lai hiéu qua hon trong cac
khe rong cua 16p vét lidu, hoat dong nhu mot bé
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ldng tich hop. Nguoc lai, dong chay xudi ¢6 thé
tao ra luc kéo, cuon theo mdt phan sinh khéi bong
trée va cac hat cin min ra khoi bé.

3.4. Panh gia chung

Pé tong két, hidu qua xir ly trung binh va két
quéa kiém dinh théng ké ctia hai mé hinh duge
trinh bay trong Bang 3 va duoc minh hoa tryc
quan trong Hinh 6.

Béng 3: So sanh hi¢u suét xir Iy trung binh va y nghia thdng ké giira hai mé hinh

Chi tiéu Hiéu suat TB | Hiéu suit TB (%) - p-value Khac biét cé y
(%) - Up-flow Down-flow nghia (p <0,05)
BOD:s 74,1 78,1 0,178 Khong
COD 71,4 76,4 0,177 Khong
TSS 82 72,7 0,015 Co
Do Puyc 79,1 74,9 0,032 Ch
Amoni (NH4'-N) 65,5 66,1 > 0,05% Khong
Nitrat (NOs -N)! 55,9 38,4 0,002 Co
Tong Nito (TN) 69,4 73,4 >0,05* Khong

¥ — e

Up-flow (Dbng ngusc)
= Domn fiow (Déng xub)

Hiéu subt xi2 1§ trung binh (%)
L3 B8

800, 00 55 0% Dy

Hinh 6: So sanh hiéu qua xw ly trung binh giita
hai mé hinh

4. KET LUAN VA KIEN NGHI

Nghién ciru nay da thianh cong trong viée thiét
ké, van hanh va so sanh hi¢u qua cua hai md hinh
bé phan tmg sinh hoc gia thé ¢ dinh: dong nguoc
va dong xudi, trong xir ly nudc thai sinh hoat. Két
qué cho thdy ca hai mé hinh déu xir ly hiéu qua
céc chit 6 nhidm chinh, véi chit rong nudc dau
ra dat Cot A, QCVN 14:2008/BTNMT.

Phén tich so sanh chi ra rang mo hinh dong
nguge thé hién hi¢u suat vuot troi hon, déc biét
trong viéc loai bo tong chat 1an lo g (TSS), do
duc va Nitrat. Su khac bict vé hiéu qua xtr Iy TSS
va Nitrat gita hai bé dugc xac dinh la c6 y nghia
thong ké (p < 0,05). Trong khi d6, khong c6 su
khéc biét dang ké nao duoc ghi nhan déi véi hidu
suét loai bo BOD va COD giita hai h¢ thdng.

Tur goc d6 k¥ thuat va kinh té, bé loc sinh hoc
dong nguoc dugc xem 14 mot gidi phap toi wu

hon. Hiéu quéa xir Iy cao hon két hop véi loi thé
khong yéu céu bé lang thir cap gitp giam déng ké
chi phi déu tu va xdy dung. Nhing phat hién nay
cung cAp dit lidu quan trong, gép phan vao viéc
lwa chon cong nghé xir ly nudce thai cho céc toa
nha chung cu va cc g dung thuc té khéc.

Mic du nghién ctru da dat duoc cidc muc ticu
dé ra, mot sd han ché vé thoi gian khdo sat va
md hinh thwe nghiém nho nén chua thé di vao
khdo sat sdu hon va lau hon, cin cé nhitng khao
sat thém mot sd chi tiéu khéc cia nude thai
nhdm dat tit ca cac thong s6 theo QCVNI4-
2008/BTNMT vé xit ly nudce thai sinh hoat. Dya
trén co s& d6, cac kién nghi cho nhitng nghién
ctru tiép theo duoc d& xudt nhu sau:

v’ Tién hanh c4c nghién ctru dai han hon trén
md hinh ¢6 quy mé 16n hon dé danh gid d 6n
dinh va hiéu sudt xur 1y trong diéu kién van hanh
thure té. Viéc thu thap dir liéu tur nhiéu nguén
nudc thai da dang s€ lam tang tinh khach quan
va kha ning 4p dung cta két qua.

v/ M& rong pham vi phén tich, bd sung céc chi
tiéu khac chua duoc khao sat nhu Nitrit va Phot
pho tong dé c¢6 dwoc danh gia toan dién vé chat
lwgng nude ddu ra theo quy chuan hién hanh,

v" Thye hién cdc nghién ctru vi sinh chuyén
sau nhim xac dinh va tim hiéu vai tro cia céc
cong déng vi sinh vat chu chét, nhu
Nitrosomonas va Nitrobacter, dé lam 13 co ché
sinh hoc din dén sw khéc biét vé& hiéu qua xir ly
Nitrat gitra hai mé hinh bé loc.
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v Xem xét kha ning phat trién cdc mé hinh
lai (hybrid) két hop cac uu diém cua ca hai chu
hinh dong ngugc (kha ndang gilt cdn) va dong
xudi (kha ning xir 1y nito) nham ti wu héa toan
dién hi¢u qua xur ly.
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SUMMARY
Comparison of domestic wastewater treatment efficiency of two types
of biological filter tanks with fixed media, reverse flow and downflow
in apartment buildings in Binh Duong

&

Tran Thai Hal, Do Duc Dang Khoa', Do Quang Linh’

This study compared the efficiency of domestic wastewater treatment between two fixed-bed

biofilter models: up-flow and down-flow. The two models were operated in parallel under
equivalent conditions to evaluate the ability to remove major pollutants such as chemical oxygen
demand (COD), biochemical oxygen demand (BOD), total suspended solids (TSS), ammonium,
nitrate, turbidity and color. The results showed that both models treated the effluent to meet the
Viethamese Standard QCVN 14:2008/BTNMT. However, statistical analysis (T-test) showed that the
up-flow biofilter was significantly more effective in treating TSS, nitrate and turbidity than the
down-flow biofilter. Economically, the up-flow model also showed advantages because it did not
require the construction of a secondary settling tank, helping to save investment costs. The study
provides important scientific data, suggesting that the counterflow fixed media biofilter is an
effective and economical technological solution for wastewater treatment in apartment buildings in
rapidly developing urban areas such as Binh Duong.

Keywords: Domestic wastewater, Fixed media biofilter, Biofilter, Counterflow, Downflow,
QCVN 14:2008/BTNMT.
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