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Muc dich ctia nghién cttu nhim danh gia kha ning cung cip oxy ctia 6ng venturi két hop bo tron
cho cac vi sinh vat (VSV) trong qua trinh xt ly sinh hoc hiéu khi dang sinh truéng lo ltmg d€ loai
bé TSS, chat hitu co va dinh dudong trong nuodc thai sinh hoat. Md hinh thi nghiém gom 2 bé st
dung thung phuy nhia HDPE c6 thé tich lam viéc 1a 60 L va duoc van hanh theo mé voi thoi gian
luu nuéc 1a 5,5 gio. Thi nghiém duoc tién hanh song song véi 2 dang cap khi gém: Ong venturi
két hop v6i bo tron va suc khi qua thanh sti bot vao méi bé. Thi nghiém dau duoc tién hanh dé
danh gia hiéu qua hoa tan oxy vao trong nuoc. Sau dé, hai kiéu cap khi duoc ap dung dé cung cap
oxy cho hai mo hinh bé bun hoat tinh da duoc nudi cdy VSV 6n dinh. Két qua thi nghiém cho
thdy, hiéu suat xit Iy TSS, chat hitu co va chat dinh duong ctia 2 mé hinh teong dwong nhau. Hieu
suét loai b6 COD va BOD; dat khoang 80% va NH,* dat khoang 90%. M6 hinh cap vi bong khi
bang 6ng venturi két hop bo tron cé hiéu suat loai bd TSS thap hon kiéu suc khi truyén thong.
Nhin chung, néng @6 trung binh cta TSS, COD, BOD;, NH,*~N, NO;-N, PO,* trong nuéc thai sau
xt Iy 1an lwot 14 26,7 + 4,2 mg/L va 18,3 + 5,8 mg/L, 36,7 + 15,5 mg/L va 34,3 + 11,5 mg/L, 24,0 +
6,5 mg/L va 21,1 + 5,1 mg/L, 1,4 + 0,11 mg/L va 1,26 + 0,05 mg/L, 6,26 + 0,74 mg/L va 6,07 +
1,44 mg/L, 2,9 = 0,3 mg/L 3,0 + 0,37 mg/L déu dat quy chuidn x4 thai loai A theo QCVN
14:2008/BTNMT. Tir két qua nghién ciru cho thdy, 6ng venturi két hop véi bo tron dé cap oxy
vao hé thong bun hoat tinh xtt Iy nuéc thai.

Ttr khoéa: Bun hoat tinh, hi¢u sudt xir Iy, nudc thai sinh hoat, ong venturi, vi bong khi.

1. DAT VAN BE

Qua trinh bun hoat tinh 1a phuong phap xit ly
sinh hoc hiéu khi dwoc 4p dung rong rai dé xi ly
nudc thai sinh hoat va céong nghiép ¢ cac nudc
phat trién va dang phat trién. Cac bé bun hoat tinh
thuong duoc ap dung trong cac hé thong xt ly
nudc thai dé loai bé cac chat hitu co va dinh duong
vi mang lai hiéu sudt cao va than thién véi moi
truong. Do VSV hiéu khi 1a nhan t6 chinh dé
chuyén hoéa va loai bdé chat 6 nhiém trong qua
trinh bun hoat tinh, nén van dé cung cap day da
oxy va cac chat dinh duong can phai duoc dam
bao. Nhitng yéu t6 ndy sé anh hudng truc tiép
hodc gian ti€p dén su sinh truéng va phat trién ctia
VSV va do d6 sé anh hudng dén hiéu suat loai bod
cac chat 6 nhiém trong nudc thai. Nhiéu nghién
ctru cho thdy, oxy sé 1a yéu t6 giéi han cho VSV

thuc hién qua trinh ho hap hiéu khi néu trong
nuoc thai co day da chat hitu co va cac duong chat
[1]. Trong cac bé bun hoat tinh, qua trinh suc khi
vita cung cdp oxy cho cac VSV trong hé thong vira
tao su khudy tron hén dich trong bé dé duy tri
trang thai lo ltmg ctia cac VSV [2].

Oxy dong moét vai tro quan trong trong qua
trinh trao déi chat cta cac sinh vat hiéu khi. Nhiéu
phuong phéap cung cap oxy khac nhau da duoc ap
dung rong rai nhu: Khudy tron co hoc, thdi khi,
hodc nén khi qua cac dia phan phoi. Thong
thuong, cac thiét bi khudy tron co hoc cé chi phi
béo tri co khi va tiéu thu nang luong cao nén cé
chi phi van hanh lon va khong hiéu qua kinh té
[3]. Theo Gu va cs (2023) [4], Levitsky va cs
(2022) [5], nang luong tiéu thu dé cap khi vao
cong doan xtt ly c4p 2 bang bé sinh hoc déi véi
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nudc thai cong ranh st dung cac phuong phap théi
khi nén qua dia phan phéi khi truyén thong chiém
khoang trén 50% ning lwong tiéu thu toan hé
thong xtt ly.

Vi bong khi (microbubble) gan day thu hat su
chu y cia cac nha nghién cttu trong trong linh vuc
xtr ly moi truong [6]. Vi bong khi c¢6 dac diém bé
mat riéng 16n va khuéch tan trong nuéc nén ting
cuong hiéu qua truyén khéi ctia oxy vao trong
nudc. Theo Nguyén Hiru Nghia va cs (2022) [7], vi
bong khi cho thay do ndi thap so voi cac bong khi
16n nén oxy hoa tan vao trong nudéc hiéu qua hon.
Céc vung thiéu oxy & day hd duoc duy tri oxy hoa
tan & nong d6 lon hon 6 mg/L trong khi cip vi
bong khi [8]. Xiao va cs (2021) [1] két luan ring,
stt dung siéu vi bong khi (nanobubbles) cung cip
oxy vao hé thong bun hoat tinh da tac dong dén
cau truc phan bs VSV va tich cuc niang cao hiéu
qua xtt ly chat hitu co va dinh duong.

Phuong phap thuy dong lwec hoc duoc cho la
tao duoc vi bong khi da duoc nghién citu va phat
trién trong thoi gian qua gém: Thiét bi tao dong
x04y xoan oc, thiét bi phun tia, bo gidm 4p, 6ng
venturi, voi phun, ho4c loai mang x6p 16 rong siéu
nhé [2, 9 - 11]. Trong d6, dang 6ng venturi duoc st
dung trong nhiéu nghién cttu dé tao vi bong khi
[12- 14].

Ong venturi duoc biét dén nhiéu trong thuy
luc @€ khao sat viec giam ap suat khi nuoc di qua
doan thit. Su gidm 4p sudt sé tao luc hut khong
khi tir bén ngoai vao. Muc tiéu ctia nghién ctu nay
la st dung Ong venturi va 6ng tron dang xoan 6c
tao vi bong khi cap vao bun hoat tinh dé xit ly nuoc
thai sinh hoat. Két qua cta nghién ctru sé gop
phan 1am co s& khoa hoc vé kha ning ap dung vi
bong khi vao qua trinh xt ly sinh hoc hiéu khi
trong linh viee xir Iy nuéce thai.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit lieu va mo6 hinh thi nghiém

Mo hinh nghién ctru dugc ché tao dua theo
nghién ctu ctia Aan va cs (2015) [15], Terasaka va
cs (2011) [13], Agarwal va cs (2011) [16]. Bé SBR
(SBR: Sequencing batch bioreactor) cé téng thé
tich 90 L (duwong kinh Xcao = 45 cm X 93 cm)
duoc 1am bang thung phuy nhuya HPDE, trong d6
thé tich 1am viéc 60 L (Hinh 1). Hé théng cung cap
oxy d6i véi moi mo hinh bé SBR hoat dong doc

lap. Mo hinh d6i ching duogc cap khi bang thanh
sti bot khi stt dung may théi khi mini c6 cong suat

4,5 L/phut.
May thoi khi
T Ong din khi

Ong din nuge

o Mét dét
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Thanh sui bot khi

Thing chita e sach
Hinh 1. So @6 mo hinh thi nghiém c4p khi
béng thanh sti bot

Vi bong khi duoc tao ra bang cach sit dung bo
venturi két hop bo tron kiéu canh xodn duoc diéu
chinh dua theo cac nghién ctu truée day [12, 14,
17]. Cac bo phan chinh ctia mo hinh gém: May
bom, 6ng veturi, bo tron canh xodn. May bom
nuoc thai va luong khi hut vao hé thong duoc kiém
soat bing van kim twong tmg voi luu luong nuoc 6
L/phut va luu lwong khi 4,5 L/phat. Bo tron canh
xodn duoc thiét ké bang doan ong PVC ®27 va c6
dinh c4nh xo4n bang 14 nhom bén trong. So dé mo
hinh thi nghiém va ong venturi duoc thé hién &
hinh 2.
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Hinh 2. So d6 quy trinh mé hinh thi nghiém st
dung 6ng venturi két hop bd tron
2.2. Khao nghiém kha niing cung c4p oxy hoa tan
Oxy hoa tan la thong s6 quan trong dé danh
gi4 hiéu qua cta qué trinh khuéch tan oxy vao
trong nudc. Nghién ctiru trude day sir dung thong
s6 DO @é @anh gia hiéu qua hoa tan oxy vao trong
nudc khi nghién ctru vé vi bong khi [18, 19]. Trong
nghién cttu nay, DO ciing dugc st dung lam thong
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s6 chi hiéu qua ctia qua trinh trong méi hé thong
thi nghiém st dung nudc kénh tiép nhan nudc thai
sinh hoat c6 DO < 1,0 mg/L. Hai m6 hinh duogc
van hanh trong 3 ngay lién tuc véi cung loai nuéc
kénh nap vao. Thoi gian théi cip khi dién ra lién
tuc trong 4 gio. Oxy hoa tan trong bé duoc do tai 5
vi tri & cac do sau: 5 cm, 30 cm, 60 cm so voi mat
nudc trong bé.

2.3. Nuéi cay VSV

He VSV trong bé bun hoat tinh dugc cdy vao
bang cach st dung bun sinh hoc hiéu khi duoc thu
tai bé xit ly sinh hoc hiéu khi cia Nha may xt ly
nudc thai tap trung, Khu cong nghiép Binh Minh.
Dé cho hé VSV nhanh 6n dinh, nudc thai sinh hoat
c6 noéng do BOD,, NH,*, NO,, PO,* 1an luot 1a 119
+ 4,2 mg/L, 12,3 £ 0,65 mg/L, 0,56 = 0,1 mg/L,
2,23 £+ 0,23 mg/L, duoc bd sung vao bé nuodi cdy
sau mdi 5 gio thdi khi liéen tuc. M6i mo hinh
nghién cttu tién hanh chay khéi dong 2 tuan nham
6n dinh heé VSV trong bé. Trong thoi gian khoi
dong moé hinh, nong do MLSS (Mixed Liquor
Suspended Solid) trong bé duoc duy tri trong
khoang 4.500 — 5.000 mg/L, chi s SV30 1a 350
mg/L, chi s6 SVI1a 75 mg/L.

2.4. Thi nghiém xit Iy nuéc thai sinh hoat
Bang 1. Chat luong nudc thai sinh hoat ddu vao va

gidi han cho phép
QCVN
14:2008/
cti | Pon Két qua BT}\IMT
tieu | vi (cot A)
' [20]
Trung |Do léech
binh | chuidn
pH - 725 | 005 | 6-9
BOD; [mg/L | 1157 | 11,1 30
COD |mg/L | 221 | 244 75
TSS |mg/L| 733 7,6 50
NH," |mg/L | 12,7 2,4 5
NO; |mg/L 0,1 0,06 30
PO/ \mg/L| 411 | 0,78 6

Sau khi VSV thich nghi, nuéc théi sinh hoat
duoc nap vao mo hinh va tién hanh van hanh dinh
huéng thoi gian luu nuée trong bé va danh gia sy
6n dinh hé VSV trong chuyén hoa chat 6 nhiém

bang cach quan tric thong s6 pH, DO, COD, TSS
trong nudc thai sau xtt ly.

Dé so sanh hiéu sudt xit Iy ctia 2 mo hinh,
ching duoc van hanh song song nhau véi cung
diéu kién nudc thai dau vao. Tinh chat nudc thai
dau vao duoc trinh bay trong bang 1.

biéu kién va cac thong s6 van hanh cda hai
moé hinh duoc duy tri twong duong nhau. Trong
do, tong thoi gian leu nudce trong mdi mé van hanh
1a 5,5 gio, gébm 4 gio suc khi, 1 gio lang va 0,5 gio
x4 nuoc sau xui ly theo khuyén nghi cta
Tchobanoglous va cs (2003) [21] va két qua thi
nghiém dinh huéng. Bang 2 thé hién thoi gian nap
nuoc, cap khi, lang va xa nudc. Mau nudc thai sau
xtt ly duoc thu thap bang 6ng dan nuoc thai dau ra
vao bé thiing chia. Thi nghiém duoc chia thanh 5
meé dé danh gia hiéu suit loai bd xtt ly TSS, BOD,
COD, NH,, NO,, PO, trong nuoc thai ctia hai mo
hinh.

2.5. Phuong phap phan tich va xtr ly s6 liéu

Cac chi tiéu 6 nhiém duoc do dac va phan tich
tai Phong thi nghiém Hoa ky thuat Moi truong,
Truong Pai hoc Can Tho. Phuong phép phan tich
cac thong s6 6 nhiém duogc thuc hién dua theo quy
chuén hién hanh. Cu thé, cac gia tri pH, nhiét do,
DO duoc do bang thiét bi do cam tay TOA
MM41DP va TOA DO31P. Chi tieu BOD, do bang
phuong phap Winkler cai tién [22]. Néng do COD
duoc xac dinh bang phuong phap Dicromate dun
hoan luu kin [22]. Ham lwong TN, TP duoc xac
dinh bang phuong phap SMEWW 4500-N va 4500-
P [22]. Chi tiéu TSS duoc xac dinh theo phuong
phap khéi luong theo TCVN 6625:2000 [23] (loc
bang gidy loc c6 kich thudc 0,45 pm rdi sdy & nhiét
do 105°C dén khoi luong khong déi).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha ning cung cidp DO

Oxy hoa tan 1a mot trong cac thong s6 van
hanh quan trong ctia cac hé thong xit Iy nuoc thai
bang phuong phap sinh hoc hiéu khi. Hinh 3 thé
hién nong do DO & cac do sau va vi tri khac nhau
trong bé chtta nudc thai duoc cap khi bang 6ng
venturi két hop bo tron. Nong do DO tiang 1én theo
thoi gian cap khi va dat gié tri 6n dinh sau khoang
1,5 gio. Két qua thi nghiém cho thdy, tai vi tri
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trung tam, nong do DO tai 16p nudc bé mit co gia
tri cao hon so v6i 2 16p nwéc sau hon dwoc khao
sat. Xu huong néi lén cia bong bong khi cé thé
lam han ché st hoa tan oxy trong 16p nudc sau so
voi 16p nuwoc bé mat. Tuy nhién, néng do DO do
duoc & day bé dat gia tri trung binh khoang 7,0
mg/L. Két qua nay cho thdy, ong venturi cé thé da
tao ra cac vi bong khi khuéch tan trong 16p nuéc
gan day bé. Theo Wu va cs (2022) [14], st dung
ong venturi thi DO dat duoc 3,75 mg/L sau 1 gio.
Nghién ctru khac cho thdy, hé so truyén khoéi cta
oxy vao trong nudc khi st dung 6ng venturi va 6ng
tron thuy luc dé tao vi bong khi 1a tir tvong duwong
cho dén cao hon so v6i cac dang cip khi truyén
thong bang dia tao bot khi. Trong mot hé thong cé
dong chay lién tuc st dung 6ng venturi dé cip khi
thi he thong chi c6 thé duy tri t6i da khoang 2,4
mg/L [11]. Do d6, két qua thi nghiém nay cho
thdy su két hop cua 6ng venturi va bo tron da
mang lai hiéu qua hoa tan oxy vao trong nudc thai
rat tot.
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Hinh 3. Oxy hoa tan & cac 6 sau khac nhau
trong bé tai vi tri trung tam

3.2. Anh huéng bong khi min dén xir Iy TSS

Két qua nghién cttu cho thdy, kha nang xt ly
TSS ctia bé SBR suc khi bang thanh sti bot va hé
thong ong venturi déu dat loai A theo QCVN
14:2008/BTNMT [20]. Néng do TSS trong nudc
thai d4u ra cia bé suc khi bang éng venturi 1a 26,7 +
4,1 mg/L, trong khi nudc thai sau xit Iy bing bé suc
khi bang thanh sti bot c6 néong do TSS 1a 18,3 + 5,8
mg/L (Hinh 4). Hiéu suat xt Iy twong tmg clia cac
mo hinh 1a 58% va 71%. Khi suc khi bing ong
venturi thi bé SBR c6 hiéu suat xt ly TSS thap hon
so voi thanh sti bot. Két qua nay cho thay, hé théng
ong venturi c6 tac dong deén tinh chat bun. Bun
hoat tinh sau khi dugc bom tuan hoan di qua heé

thong ong venturi bi x40 tron manh va tao thanh
hat bun ¢6 kich thuéc nho nén lam giam hiéu qua
lang. Bén canh d6, béng khi min duoc tao ra tir hé
thong 6ng venturi cé tinh chat troi nén két hop lai
lam gidm hiéu qua ling. Nghién cttu trude day cho
thdy, suc bong khi min dan dén gidm kha nang lang
ctia bun hoat tinh so véi suc khi truyén thong [24,
25]. Cac bong khi min c6 tinh chat tréi néi va ton tai
tuong doi dai dé dang két hop véi cac hat bun co
thé khién kha nang lang cfia bun kém [1].
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Hinh 4. Nong d9 truéc va sau xtt Iy va hiéu
sudt loai bé TSS

3.3. Loai b chat hitu co trong nuéc thai

Nudc thai sinh hoat dau vao st dung trong
nghién ctu cé noéng do BOD; 107 + 11 mg/L va
COD 208 + 37 mg/L. Nuéc thai nay co ty lé
BOD,/COD 16n hon 0,5 nén nudc thai phu hop voi
diéu kién xit Iy bang phuong phap sinh hoc. Hinh
5A va 5B thé hien két qua xtt Iy COD cua hai mo
hinh. Néng do trung binh COD sau xtt ly ctia mo
hinh dwoc cap khi bing ong venturi va suc khi qua
thanh sui bot 1a 36,7 £ 15,5 mg/L va 34,3 + 11,5
mg/L. Hiéu suat loai bd COD trung binh ctia hai
mo hinh 1a 82,4% va 83,5%. Nhin chung, hiéu suat
xtt Iy COD ctia hai hé thong khac biét khong co y
nghia & do tin cay 5% (a = 0,51 > 0,05). Hiéu sudt
xtr ly nay ciing tuong duong voi két qua nghién
ctru ctia Lim va cs (2020) [11] 1a 82%. Két qua nay
cho thdy, kiéu cap khi bang ong venturi két hop
v6i bo tron cé thé mang lai hiéu qua cung cap oxy
cho VSV. Tuy nhién, trong cac nghién ctru khéc,
hiéu suat loai bé téng cac-bon hitu co cé thé dat
dén 89% trong heé thong xtt ly sinh hoc duoc cap vi
bong khi [13] va hé théng cap vi bong khi c6 hiéu
sudt cao hon trén 3%. Tir két qua nghién cttu nay
cho thdy, hé thong venturi c6 thé cung cap khi phu
hop cho heé thong xit Iy sinh hoc hiéu khi dé xit Iy
nudce thai sinh hoat.
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Nong d) COD, mg/L
Nong db BOD;, mg/L
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7

Bé cAp vibéng khi CAp khi bing thanh
sui bot

Phu vao

Hinh 5. Néng @6 chit hitu co trong nuéc

Tuong tu nhu COD, BOD; duoc loai bo mot
cach hiéu qua boi ca hai mo hinh, nong do BOD,
trong nudéc thai sau xit Iy dat nguong cia QCVN
14:2008/BTNMT cot A (30 mg/L) [20]. Cu thé,
BOD; trong nuéc thai dau ra cta mo6 hinh cap vi
bong khi 1a 24 + 6,5 mg/L va mo hinh cip khi
thong qua thanh sti bot 1a 21 + 9,1 mg/L. Hiéu
suat xtt Iy BOD; trung binh cta hai mé hinh lan
luot 1a 77,6% va 80,4%. Hiéu suat xtt ly trung binh
ctia hai mo hinh cho thdy, khac biét khong cé y
nghia thong ké (a = > 0,05). Két qua nghién ctru
nay cho thdy, néng do oxy hoa tan dugc cung cap
vao mo hinh thi nghiém thong qua 6ng venturi dap
tng duoc cho cac VSV st dung dé thuc hién
chuyén hoa chat hitu co trong nudc thai. Oxy hoa
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thai trudc va sau xtr ly: a) COD; b) BOD,
tan tang nhanh trong 2 gi¢ suc khi ban dau va duy
tri nong d¢ on dinh trén 3,5 mg/L theo thoi gian
nhidm dap tng nhu cau oxy clia cac cac VSV di
dudng hiéu khi trong bé bun hoat tinh [9].

Qua két qua nghién cttu cho thay, hiéu sut xir
Iy cac chat hiru boi cac VSV 6n dinh. Két qua nay
chimg té rang, oxy duoc cung cap thong qua bo
venturi d4p tng duoc nhu cau oxy cta cac VSV dé
chuyén hdéa cac chit hiru co trong nuéc thai.
Nghién ctru ctia Yaparatne va cs (2022) [24] nhan
dinh rang, su hoa tan hiéu qua ctia oxy vao trong
nudéc tir cac hé thong cap vi bong khi trong bé bun
hoat tinh mang lai hiéu suat loai bé chat hitu co cao.

3.4. Xt ly cac chat dinh duong
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Hinh 6. Néong d6 dau vao va dau ra cia (a) NH, va (b) NO,

Hiéu suat xt ly nito (NH,* -N va NO,-N) cta
hé thong mo hinh dat hiéu qua én dinh. Hinh 6a va
6b thé hién néng do NH,"-N va NO,-N trong nudc
thai dau vao va nuoc thai sau xt ly. Nuéc thai dau
vao c6 nong do NH,*-N 1a 12,7 + 2,3 mg/L va nudc
thai sau xt Iy béi mo hinh cép vi bong khi va suc
khi qua thanh sti bot c6 nong do NH,* -N 1a 1,3
mg/L va 1,26 mg/L, twong tmg voi hiéu suit loai
b6 lan luot 1a 89,7% va 90%. Két qua nghién cttu cho
thdy, qua trinh nitrat hoa dién ra mot cach hiéu
qua trong 2 mo hinh. Hé thong cip vi bong khi
ciing c6 thé mang lai qua trinh chuyén hoa NH,*
thanh NO, twong ty nhu hé thong duoc cap khi
bang thanh sti bot. Qua trinh nitrat hoa dién ra
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trong heé thong lam ting ndéng do nitrat trong nudc
thai sau xtr ly, két qua nay tuong tu voi két qua
nghién ctru ciia Yao va cs (2021) [26]. So véi két
qua nghién ctu cta Lim va cs (2020) [11], voi hiéu
suat xtr Iy NH,-N 81%, thi he thong mo hinh cua
nghién cttu nay mang lai hiéu suat xit Iy NH,-N
tuong doi cao va khong cé su khac biét giita mo
hinh cép vi bong khi va mo6 hinh cip khi kiéu
truyén théng (89,7% va 90%). Tuy nhién, nghién
ctru ctia Yao va cs (2021) [26] cho thay, hiéu qua
xtt Iy NH,* trong hé thong bun hoat tinh cap vi
boéng khi cao hon so voi hé thong cdp khi kiéu
truyén thong va dat dén 96%. O nghien ctru khac
cho thdy, hiéu qua xtt ly dinh duong c6 thé nang
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cao hiéu qua xtt ly khoang 10,6% so véi hé thong
cap khi truyén thong nhu dia suc khi hay thiét bi
khudy tron [1].

Néng do PO,* trong nudc thai dau vao va nuéc
thai sau xir Iy ctia 2 mo hinh trong nghién ctu
duoc thé hién trong hinh 7. Nhin chung, cic mo
hinh c¢6 loai b6 PO,* nhung hiéu suat xt ly khong
cao (29,8% va 27,7%). Thong thuong, phot pho
trong nuoc thai dugc vi khuin wa phét pho duoc
chon loc tir diéu kién ky khi sé hap thu va tich lay
trong té bao trong diéu kién hiéu khi va sau do6
duoc loai bé qua qua trinh lang [27]. So voi NH,*-
N, hiéu suat loai PO,* thap hon rat nhiéu. Nguyén
nhan, c6 thé cac vi khuidn wa phét pho thiéu di su
chon loc do hé moé hinh nghién cttu chi c6 1 bé
bun hoat tinh, dong khi va nuéc duoc cap lien tuc
nén khong tao diéu kién phu hop cho chung. Tuy
nhién, nghién ctu cta Liu va cs (2023) [2] cho
thdy, hiéu suat xit ly tong phot pho (TP) co6 thé
duy tri hiéu qua xtt ly tvong ddi cao (89%) khi cap
khi vi bong khi trong m6 hinh bé bun hoat tinh
dang hat hoat dong theo mé.

5.0
1,5
4.0
35
3.0
2.5
2,0
1.5
1,0
0.5
0,0

Nong d6 PO, mg/L

Bé clip vibéng khi Cip khi bing thanh
sui bot

Hinh 7. Néng d6 d4u vao va dau ra ctia PO*
4. KET LUAN

Pau vao

Oxy duoc cung cap béi 6ng venturi két hop voi
ong tron dat hiéu qua twong duong véi kiéu suc
khi bang thanh sti bot. Néong do DO dat duoc
trong moé hinh xtt Iy da dap tng nhu cau oxy cta
VSV @é thuc hién qua trinh loai bod céac chi tiéu 6
nhiém trong nudc thai. Hiéu suat loai bo TSS, chat
hitu co va dinh duéng ctia mé hinh duoc cap khi
boi ong venturi két hop v6i ong tron khong khac
biét véi suc khi bang thanh sti bot. Hé thong van
hanh 6n dinh trong khoang thoi gian nghién ctu
va chat luong nuoc thai sau xit ly dap ung yéu cau
Quy chuin ky thuat Quéc gia vé nudc thai sinh
hoat QCVN 14:2008/BTNMT.

Két qua nghién cttu cho thdy, 6ng venturi két
hop v6i ong tron ap dung duoc trong mo hinh bé
bun hoat tinh xit ly nuéc thai sinh hoat. Nghién
ctru tiép theo can trién khai & quy mo 16n hon hoic
trén bé bun hoat tinh ctia hé thong thuc té dé danh
gi4 thém vé hiéu qua ning luong ciing nhu cac yéu
t6 ky thuat khac.
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USING VENTURI TUBE FOR AIR SUPPLY IN SEQUENCING BATCH BIOREACTOR
TO TREAT DOMESTIC WASTEWATER
Phan Xuan Loi', Nguyen Truong Thanh?, Kim Lavane ?
! Master student, College of Environment and Natural Resources, Can Tho University
?College of Environment and Natural Resources, Can Tho University
Summary

The purpose of the study aims to assess the ability of venturi tubes combined with mixers to
provide oxygen to microbes in the aerobic biological treatment of suspended growth to remove
total suspended solids, organic matters and nutrients in domestic wastewater. The experimental
system consists of 2 tanks using HDPE plastic barrels with a working volume of 60 L and are
operated in batches with hydraulic retention time of 5.5 hours. The experiment was conducted in
parallel with 2 types of air supply including venturi tubes combined with mixers and conventional
aeration through a porous tube into each tank. The experiment was firstly conducted to evaluate
the efficiency of dissolving oxygen into water. Then, two types of air supply are applied to provide
oxygen to the two experimental systems of activated sludge chambers that have been cultured
with microorganisms. The experimental results showed that the removal efficiencies of TSS,
organic matters and nutrients by the 2 experimental systems was most likely similar. The COD
and BOD; removal efficiency is about 80% and NH,*N is about 90%. The venturi tube air supply
type combined mixer has a lower TSS removal efficiency than the conventional aeration type.
Overall, the average concentrations of TSS, COD, BOD,, NH,*N, NO;-N, PO,* in the treated
wastewater of both experimental systems were 26.7 + 4.2 mg/L and 18.3 + 5.8 mg/L, 36.7 + 15.5
mg/L and 34.3 + 11.5 mg/L, 24.0 + 6.5 mg/L and 21.1 = 5.1 mg/L, 1.4 + 0.11 mg/L and 1.26
0.05 mg/L, 6.26 £ 0.74 mg/L and 6.07 + 1.44 mg/L, 2.9 = 0.3 mg/L and 3.0 £ 0.37 mg/L
respectively and meet the column A of the national technical regulation on domestic wastewater
QCVN 14:2008/BTNMT. Ultimately, the research results shown that the venturi tube combines
with the mixer is able to supply oxygen sufficiently to microbes in an activated sludge system for
domestic wastetwater treatment.

Keywords: Activated slugde, domestic wastewater, microbubble, removal efficiency, venturi
tube.
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