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Tom tdt:

Nuéi cdy va iing dung thanh cong bin hat hiéu khi trong xit ly nudc thai (XLNT) da dugc thuc hién trén
thé gidi tir nhiéu ndm qua. Cdc dé tai nghién ciiu vé linh viic nay phdt trién cd vé sé lugng va chdt lugng.
Trong d6, nghién ciiu vé hiéu qua x1& ly co chdt trong nudc thdi ciia biin hat hiéu khi phdt trién manh mé,
ddc biét la nghién citu hiéu qua xit ly co chdt trong qud trinh nudi bimn hat hiéu khi.

Bai bdo trinh bay hiéu qud xit ly COD va NH,* - N trong qud trinh hinh thanh va phdt trién ciia bin hat
hiéu trong diéu kién phong thi nghiém tai Viét Nam, vdi nudc thdi nhan tao, chdt nén la acetate, biin nuoi
cdy la bin hoat tinh ldy tii b€ diéu hoa ciia Nha mdy XLNT Yén SG. Nghién ciiu nudi biin hat hiéu khi dugc
thuc hién trén mé hinh bé xii ly theo mé (SBR) ¢6 kich thuéc: Puong kinh bé la 0,110m; chiéu cao bé'la 1

m; thé tich lam viéc ciia b€ la 2,5 lit. Mot chu ky lam viéc ciia bé'la 4 gid, trong 1 chu ky gom 4 pha: Pha cdp
nudc vao, thdi gian 1 - 2 phiit; pha suc khi 180 phiit; pha nghi 20 - 30 phiit; pha xd 10 - 15 phit. Nudc ddau
vao cho mé hinh la nuéc thdi nhadn tao cé tdi trong hitu co tii 2,7 - 3,0 kg COD/m?.ngay; Tong thoi gian thi
nghiém la 120 ngay. Két qud cho thdy hiéu qud logi b6 COD ludn I6n hon 90%; hiéu qud logi bo NH ' - N

luén I6n hon 80%.

Tir khéa: Bé xii ly theo mé SBR, bin hat hiéu khi, hiéu qua xit ly COD, hiéu qud xit Iy Ni-to.
Ngay nhdn bai: 3/7/2023. Ngay stia chita: 13/7/2023. Ngay duyét ddang: 24/7/2023 .

Effectiveness of organic removal in the growth of Aerobic granulation

Abstract:

Growth and application of aerobic granulation in wastewater treatment has been in recent years in
the World. Research on aerobic granules has greatly increased in number and quality. Research on the
wastewater treatment efficiency of aerobic granular sludge has developed, especially research on the efficiency

of wastewater treatment in the growth of aerobic.

This essay describes the process of effectiveness of COD removal and Nitrification in growth of aerobic
granulation with artificial wastewater, acetate is the main component at the laboratory in Viet Nam. The
culture sludge is activated sludge taken from the conditioning tank of Yen So treatment. Research is carried
out on the reactor SBR technology with 0,11 m in diameter and 1 m in height, working volume of 2,5 lit.

The time of one cycle is 4 hours, each cycle is divided into 4 periods: 1 - 2 min of influent filling, 180 min of
aeration, 20 - 30 min of settling and 10 - 15 min of effluent... The input wastewater is wastewater with high
strength and has an OLR of 2,7 - 3,0 kg COD/nv’.day, the time for research is 120 days. As a result, after 120
days COD removal is more than 90%, NH,* - N removal is more than 80%.

Keywords: Sequencing batch reactor, Aerobic granules, COD removal, Nitrification removal.

JEL Classifications: 013, 044, Q53, Q56.

1. DAT VAN PE

Trong qua trinh nudi cdy bun hat hiéu khi, song song
v6i qua trinh phat trién ctia bun hat 1a qué trinh xt Iy co
chét trong nudc thai. Hiéu qua clia qud trinh xt ly cac chat
trong nudc thai phu thudc vao sy én dinh ctia hé bun hat
hiéu khi trong bé. Bun hat hiéu khi c¢6 nhiéu vu diém nhu:
Két ciu hat bé, ¢6 kha ning duy tri sinh khéi cao, ling tt va
6 thé xtt Iy dugc nhiéu hgp chit phuic tap trong nudc thai
[8; 9; 10]. Vi vay, bun hat hiéu khi dugc ting dung rdng réi
trong XLNT nhu: XLNT sinh hoat, nudc thai d6 thi, nudc
thai cong nghiép [8; 9; 10]...

Hién nay, trong va ngoai nudc c6 nhiéu coéng trinh
khoa hoc nghién ctiu lién quan dén bun hat hiéu khi véi
muc do va linh vuc khac nhau nhu: Nghién ctiu su anh
hudng ctia cac yéu t6 dén sy hinh thanh bun hat, nghién
ctu hiéu qua xt ly ctia bun hat hiéu khi d6i v6i nuéc thai
sinh hoat, nudc thai ché bién gidy, nudc thai ché bién bot
san, nudc thai 1o mé cé dai tai trong hitu co nghién ctu
ti 0,5 - 15 kg COD/m’.ngay la phd bién... Trong ndi dung
bai bao, nhom téc gia nghién ctiu kha nang loai bo COD
va NH,"-N ctia bun hat hiéu khi trong qud trinh nu6i bun
hat trén mo6 hinh cong nghé SBR véi nudc thai nhan tao
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¢

c6 chit nén la acetate, tai trong httu co OLR tli 2,7 - 3,0
kg COD/m’.ngay, tuong ting véi dai tai trong hitu co nudc
thai do6 thi dic tai mot s6 do thi & Viét Nam.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Phuong phdp xdy dung mé hinh thi nghiém

Nghién ctiu trén mo hinh bé SBR hinh try lam béng
nhua acrylic c6 dudng kinh 0,110 m, chiéu cao la 1 m, thé
tich lam viéc ctia bé 1a 2,5 lit. Trong moét ngay bé SBR lam
viéc v6i 6 chu ky, thoi gian mot chu ky la 4 gio, cac pha
trong 1 chu ky nhu sau: Pha nap cip nudc vao c6 thai gian
1 - 2 phut, pha suc khi c6 thoi gian 180 phat, pha lang c6
thoi gian 20 - 30 phut, pha xa c6 thdi gian 10 - 15 phut.
Khong khi cdp vao bé SBR qua hé théng mdy suc khi va
dia khuéch tan khi bing d4 bot dugc dit 6 ddy bé SBR,
luu lugng suc khi tang dén ti 1,5 - 5 (lit/phut) trong thoi
gian lam thi nghiém, trén dudng éng dan khi lap dit bo
van diéu chinh luu lugng suc khi, néng d6 oxy trong qua
trinh thi nghiém luén ddm bao DO tii 2 - 4 (mg/1). Van xa
nudc dugc dat cach day bé 0,4m dé€ thé tich xa khoang 50%
lugng nudc sau mot chu ky hoat dong. Kiém tra pH, DO
theo chu ky, st dung mdy do cdm tay, m6i ngay do 1 lan.
Toan b cac thiét bi nhu: Bom cdp nudc, may théi khi, van
dién x& nudc... déu dugc diéu khién tu dong bing chuong
trinh 14p trinh sén theo yéu ciu thi nghiém.
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A Hinh 1. S0 do cong nghé mé hinh bé SBR trong
phong thi nghiém

2.2. Nuéc thdi nhan tao

Thanh phan chinh ctia nudc thai nhén tao la chit nén
acetate va cac hoa chit dugc pha vao nudc may lay tai
voi ctia Phong thi nghiém dé dat COD 900 - 1000 (mg/1),
NH,"-N dat 30 - 60 (mg/1). Nudc st dung d€ pha héa chét
la nuéc may da dugc xu ly dat tiéu chudn, dam bao khong
anh hudng dén hé vi sinh vat trong bé phan ting.
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A Hinh 2a. M6 hinh bé SBR trong phong thi nghiém

Béang 1.Thanh phén céc chit trong nudc thai nhén tao

STT | Cong thiic héa hoc cic hgp chét pha COD Tén hoa chit Nong do (g/l)
1 C,H,O\Na.HO Sodium Acetate Trihydrate 2,1184
2 NH,CI Ammonium chloride 0,212
Potassium dihydrogen
3 KH, PO, phosphat 0,0352
2.3. Bun hoat tinh

Bun hoat tinh dung thi nghiém 1a bun hoat tinh dugc ldy
tai bé phan ting cia Nha may XLNT Yén S& - Ha Noi va c6
tinh chat nhu sau: MLSS i1 900 - 1020 (mg/1); MLVSS/MLSS
khoang 79,14%; SVI30 tii 227 - 245 (ml/gSS).

2.4. Vin hanh mo hinh thi nghiém

Khéi dong mo hinh va d€ mo hinh chay tu dong bang
chuong trinh da dugc cai dit san; Pua vao bé phan ting ctia
md hinh 2,5 lit bun hoat tinh ldy tit Nha may XLNT Yén
S& d€ lam ngudn bun vi sinh vat cho m6 hinh; Duy tri luu
lugng khi cung cép theo tinh todn, st dung mdy théi khi
luu lugng c6 dinh, kiém soat biang luu lugng ké; Tién hanh
kiém tra cdc thiét bi, van khoa hang ngay, ldy mau dinh ky
theo ké hoach.

Thong s6 van hanh mo hinh nhu sau: Thoi gian 1am thi
nghiém la 120 ngay; Tai trong hiiu co dau vao OLR tu 2,7
- 3,0 kg COD/m’.ngay; nong d¢ 6xy DO la 2,0 - 4,0 (mg/1);
nhiét d6 thi nghiém t°Cla 25 - 35°C; d6 pH 1a 6,1 - 8,0.

2.5. Phén tich két qud thi nghiém

Céc thong s6 sé dugc phan tich trong qua trinh nghién
ctiu bao gdm: Chi s6 COD; chi s6 NH ,-N. Céc chi s6 duoc
phén tich theo Tiéu chuén Viét Nam (TCVN) va dugc

trinh bay trong Bang 2.
2 P A
Bang 2. Cac thong s va phuong phap phan tich
Chi sé Ponvi Phuong phap phan tich Thoi gian phén tich
COD mg/l Phuong phép tric quang, SMEWW 5220 - D:2012 s 118 A gt
NH.'N_|_mgl | Theo chi din clia thiét bj Method 10031 - Hach__| > "8%Y 1 1én phan tich
pH - Do béing sensor, mdy pH cidm tay WTW 340i, Diic
DO mg/l Do bing sensor, My do DO cim tay, Oron, My Do hang ngay
Nhiét 46 Nhiét ké dién tit




3. KET QUA VA THAO LUAN

3.1. Hiéu qua logi b6 COD

Trong qué trinh nuoi bun hat hiéu khi, hinh thanh
hat va loai bo cac chat hitu co trong nudc thai luén dién ra
dong thoi. Két qua nghién ctu cho thiy, hiéu qua XLNT
trong qud trinh hinh tao bun hat rat t6t; Giai doan dau (4
- 5 ngay d4u tién), bun hoat tinh ldy tit Nha may XLNT
Yén S& dugc cho vao bé phan ting chua kip thich nghi véi
moi trudng trong bé nén hiéu sudt xu ly chua cao, véi hiéu
suét xt ly 64 - 65% COD. Trong cac tudn tiép theo, bun
hat hiéu khi d4n hinh thanh, kich thudc bun hat ting tu
1,5 - 3,0 mm, cdu truc hat dac va bén hon, hat c6 dang hinh
cau la phé bién, hiéu qua xti Iy ciing tang theo hiéu suit xt
ly COD tit 65% 1én 91%. Pén giai doan bun hat hi€u khi
hinh thanh va phét trién 6n dinh, kich thuéc bun hat tang
ti 3,5 - 4,0 mm, cdu truc hat déc va bén, hat c6 dang hinh
cau 1a phé bién, hiéu qua xt ly ciing 6n dinh va duy tri &
muc cao. Hiéu qua loai bo trén 95% COD. So sanh két qua
xu ly co chdt ctia nghién ctiu véi cac nghién ctiu khac ciing
cho két qua tuong déng nhu: Nghién ctiu ctia nhom tac gia
truong Pai hoc TN&MT, Dai hoc Hué (2015) cho thdy, két
qua loai bo COD tii 85 - 95% khi nghién ctiu v6i nudc thai
ctia khu cong nghiép Phu Bai [1]; Két qua nghién ciu ctia
nhém tac gid Truong Thi Bich Hong va cong su - Dai hoc
Qudc gia TP. H6 Chi Minh (2016) cho két qua loai bo trén
90% COD khi nghién ctiu v6i nuéce thai Nha may ché bién
bot sin [2]; Nohayati Abdullah va cong su (2011) cho két
qua loai bo trén 91 - 97% COD khi nghién ctiu véi nudc
thai Nha mdy ché bién dau co [6]; Gaetano Di Bella va cong
su (2014) cho két qua loai bd 50 - 60% COD nghién ctiu véi
nudce ri rac [5].

Tt cac két qua so sanh trén co thé thdy, két qua loai
bd COD trong nghién ctiu nay la rat t6t. Két qua phan tich
COD ctia nudc thai ddu vao va nude thai dau ra dugc trinh
bay tai Hinh 3.
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A Hinh 3. Két qud xit ly COD

3.2. Hiéu qud logi b6 NH,*-N

Tuong tu qua trinh loai bo COD, qua trinh loai bo
NH," - N trong nudc thdi luén dién ra dong thoi véi qua
trinh nuoi bun hat hiéu khi va hinh thanh hat. Qud trinh
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A Hinh 2b. Bun hoat tinh ldy tii tram XLNT

loai b6 NH,* - N khi thoi gian luu bun (SRT) ting lén du
dé céac vi khuén amoni hoéa phét trién trén bé mit hat. Do
thi€u chét nén nitrit, vi khudn oxy héa nitrit phat trién
chdm hon. Nguyén nhén la qua trinh oxy hoa nitrit thanh
nitrat. Hiéu qua xu ly sé 6n dinh dan, khi ciu tric va sy
tang trudng ctia bun hat dat t6i sy 6n dinh. Giai doan tu
1 - 4 ngay d4u tién 1a giai doan khdi ddng ctia bé phan ting,
buin hoat tinh cho vao mé hinh chua thich nghi hoan toan
v6i moi trudng trong bé, nén hiéu sudt xu ly chua cao, véi
hiéu sudt loai bo 25 - 30% NH,* - N. Trong cic tuan tiép
theo, bun hat hiéu khi dan hinh thanh, nén hiéu qua xt ly
cling tdng theo hi¢u sudt loai bd NH," - N tit 32% lén 60%.
Dbén giai doan bun hat hi€u khi hinh thanh va phat trién
6n dinh, hiéu qua xt ly ciing 6n dinh va duy tri & mtic cao.
Hiéu qud loai bé trén 84% NH,* - N. Néu so sanh két qua
nghién ctiu nay véi cac két qua ctia nghién ctu khac cé
cung xu huéng nghién ctiu thi thay két qua dat dugc rat tot.

Déi véi cac dé tai trong nude nhu: Két qua nghién ctiu
ctia nhom tac gid Truong Thi Bich Hong va cong su - Dai
hoc Quéc gia TP. H6 Chi Minh (2016) cho két qua loai bo
NH," - Nt 79 - 82% khi nghién ctiu v6i nuidc thai cia Nha
may ché bién bot san [2].

béi véi cac dé tai khac & nudc ngoai, dién hinh co6
cac dé tai sau: Két qua nghién ctiu ctia nhém tac gia Yong
Qiang Liu, Benjamin Moy va cong su (2010) cho két qua
loai bé trén 50% NH,* - N khi nghién ctiu v6i Nha may
XLNT sinh hoat thong thudng [10]. Két qua phan tich chi
s6 NH," - N ctia nud6c thai dau vao va nudc thai dau ra dugc
trinh bay tai Hinh 4.
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A Hinh 2c. Ldp ddt moé hinh thi nghiém
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A Hinh 4. Két qud xii ly NH," - N

4. KET LUAN

Trong qua trinh nu6i bun hat hiéu khi, hinh thanh hat
va loai bo céc chat hiiu co trong nudc thai dién ra dong
thoi. Hiéu qua loai bd trén 90% COD, trén 80% NH,* - N.
So sanh két qua nghién ctiu xt ly co chat ctia luan 4n, két
qua ctia cac nghién ctiu trong va ngoai nudc ciing cho két
qud tuong tu [1]; [2]; [5]; [6]m
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