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Tom tat

Ung dung cng nghé ki khi, thiéu va hiéu khi (AAO) xit Iy nuréc thdi véi quy mé hé gia dinh,
nuéc thai sao xit i dieoc tai sir dung cho muc dich vé sinh dweoc g dung réng rai trén thé gigi va
ngdy cang dwroc chi trong. Két qua nghién ciu cho thdy mé hinh AAO dat hiéu qud xa |i trung
binh TSS, COD, TP twong img lan luwot 1a 91; 86,96; va 93,24%. Nhin chung cong nghé c6 thé ap
dung d@é xit 1i nguon meoc thdi hg gia dinh véi hiéu qua xir 1 cao, két qua sau xit If dat Quy chudn
k thudt quac gia vé nuréc thai sinh hogt QCVN 14-MT:2015/BTNMT, ¢6 thé ap dung dé tai sir dung
nguon nwéc va |a giai phap hizu hiéu bdo vé méi trirong bén vimng.
Tir khoa: nuoc thai sinh hogt, hiéu khi, thiéu khi, xi I nuréc thdi
Abstract

APPLICATION OF AAO TECHNOLOGY IN COMBINATION WITH OZONE
CHEMICAL DISINFECTION, INITIALLY ASSESSING THE EFFECTIVENESS OF
HOUSEHOLD WASTEWATER TREATMENT

Application of anaerobic, lacking and aerobic technology (AAO) to treat wastewater with
household scale, waste water treated and reused for sanitation purposes is widely used in the world
and increasingly be paid attention to. The research results show that AAO model achieved average
treatment efficiency of TSS, COD, TP respectively 91; 86.96; and 93.24%. In general, the
technology can be applied to treat household waste water with high treatment efficiency, post-
treatment results reaching the National Technical Standard on domestic wastewater QCVN 14-MT:
2015 / BTNMT It can be used to reuse water resources and is an effective solution for sustainable
environmental protection.

1. Pat van dé

Phan 16n nude thai cia cac hd dan khong duge xir Iy ma do tryc tiép ra moi truong qua hé théng
cac cdng ranh thoat nuéc doc theo dudng lang, ngd xom, sau d6 ra cac kénh muong, ao, hd va cudi cing
xudng cac séng, sudi trong khu vuc. Hau qua 1a cac chit 6 nhiém dugc tich tu 1u ngay 1am cho méi
truong tré nén do ban, boc mui khé chiu vira [am mat canh quan vira anh huong dén stic khoe ngudi
dan. Cac nghién ctru trudc day cho thay, tinh wu viét cia cong nghé xtr 1i két hop cac qua trinh xir li sinh
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hoc thiéu khi, hiéu khi. Nghién ctru loai bo chat dinh dudng tir nudc thai sinh hoat véi ty 16 COD / N
thap bang hé thong loc khi sinh hoc (A20-BAF). Cho thay, hiéu qua xir li COD, TN, PO,* dat duoc cac
gia tri rat cao. twong tmg 1a 89 + 4, 83 £ 3, 99 + 1% (Weitang nnk., 2003) . Mt s6 cong trinh trong nuéc
nghién ctru xir li nudc thai sinh hoat trong nudc ciing cho thay hiéu qué xtr Ii cao nhu Nghién ctru xir 1i
nudc thai d6 thi bang phuong phap sinh hoc két hop mang vi loc ctia tic gia Tran Thi Viét Nga va cs.
(2012) véi két qua ham lugng COD sau xir li nho hon 20 mg/I, NH4-N nhé hon 1 mg/l, NO3-N nhé hon
5 mg/ va chat lugng nude sau xir li ¢ thé phuc vu cho muc dich tai sir dung . Ngoai ra, trong nghién ctru
cla tic gia Nguyén Minh Ky va cs. (2017) ciing cho két qua hiéu suat xir 1i kha cao v6i hiéu suat xir 1i
TSS, BOD35, COD, TN, TP tuong tmg lan luot |2 89,4; 94,6; 92,6; 64,6; 79,2%.

2. Vit liéu va phwong phap nghién ctiru

2.1 Vat ligu nghién ciru

Nuéc thai nghién ciu duoc lay tir mot ho gia dinh ¢ tai x3 Pha An, thi x4 Bén Cat, tinh Binh
Duong. Nuéc thai duoc lay truc tiép tir duong dng thai nuée dau vao mé hinh. Thanh phan va ndng
d6 cac chat 6 nhiém duoc thé hién chi tiét & Bang 1. Két qua phan tich chét lugng nudc dau vao cho
thdy cac chi tiéu chat lugng nude dau vao ciia mé hinh déu co gia tri khong dap ang Quy chuan ki
thuat quéc gia vé nudc thai sinh hoat QCVN 14- MT:2015/BTNMT. Gia tri trung binh ham lwong
BODs, COD lan luot lan _ va 220,5 mg/l. Déi véi cac chat dinh dudng (N, P) khao sét vai céc tri s6
82,2 va 42,9 mg/l va déu vuot ngudng xa thai.

Bdang 1. Két qua chat leong nwoc thai hg gia dinh

Két qua QCVN
STT  Chitiéu Pon vi S§lindo  Trung Poléech  40:2015/BTNMT
(N) binh chuén Cot A
1 pH 88 6,4 0,5 6-9
2 COD mg/l 88 220,5 68,4 75
3 TSS mg/I 88 99,3 39,9 50
4 TN mg/I 88 82,2 16,1 30
5 TP mg/l 88 42,9 55 6

2.2 M0 hinh thi nghiém

M0 hinh xr 1i nuée thai ho gia dinh theo cong nghé AAO dugc thiét ké nho gon va chia thanh
nhiéu ngan thich hop cho hg gia dinh c6 5 nguoi. Nudc thai dau vao di qua ngan xu ly thi nhat cua
hé théng — ngan xu ly sinh hoc thiéu khi, sau xir 1y dugc khir tring bang phuong phap héa hoc
Ozon. Mb hinh duoc cAu tao tir vat liéu FRP véi kich thude 1,9 x 0,96 x0 0,97m.

2.3 Phwong phdp phan tich va xir i s li¢u

Phuong phap phan tich cac thong sé chit lugng nudc theo phuong phip chuan APHA,
2005. Gia tri pH duoc do bang may do cam tay Mettler — schwerzenbach, Switzerland. Ham
lugng COD, TP do bang phwong phap do quang sir dung thudc thir 1an luot 13 HACH 2125825,
HACH 2671745, HACH 2742645 v&i may pha mau HACH C890 Reaction (Theo Hach method
8000) va may nung DRB200. Chi s6 TSS dugc xac dinh theo phuong phap TCVN 6625:2000
(loc bang gidy c6 kich thugc 0,45um rdi siy kho dén khdi lwong khong dbi ¢ nhiét do 150°C.
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Cac két qua do dac dugc luu trir va tinh gia tri trung binh, do léch chuan bang cach st dung
phan mém Microsoft Office Excel.

3. Két qua nghién ciru
3.1 Khad néng xir li cac hop chdt hiru co
Ham luong COD dau vao va dau ra ciia mo hinh duoc thé hién qua bang dudi déy:
Bdng 2. Két qua do dac gié tri COD

, COD
Thoi gian Ket qua .
Vao Ra

Trung binh 245,47 82,76

0-45
Do léch chuan 34,90 8,50
Trung binh 212,11 82,05

46-60
Do léch chuan 69,19 23,24
Trung binh 182,59 22,72

61-150 .

Do léch chuan 89,25 13,62

Dua theo két qua thé hién & bang trén, ta c6 thé thay gia tri COD dau vao cua mé hinh vuot
qua ngudng cho phép theo Quy chuan ky thuat qudc gia vé nudc thai sinh hoat QCVN 14-
MT:2015/BTNMT.
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Hinh 1. Biéu @ hiéu sudt xu 1i COD cia m6 hinh
D6 thi hinh 1 cho thiy trong giai doan 45 ngay dau kha nang xtr li COD dat tir gan 51% dén
71%. Giai doan nay, hiéu suat xir If COD bién dong manh va chua 6n dinh. Trong toan bo thoi gian
theo ddi, hiéu suit xir i COD dat gié tri cao nhat la 93.47% va thap nhat 1a 50.46%. Két qua sau xtr
Ii cao nhét 12 97.9 mg/I, thap nhét 1a 5.4 mg/l. Khi mé hinh di vao giai doan 6n dinh (sau khoang 60
ngay), két qua ham lugng COD dau ra khé thap (< 52mg/l).
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Két qua nghién ctru cho thay phu hop v6i nghién ciru cia Nguyén Minh Ky va cs. (2017) vé
Nghién ctru xtr 1i nudce thai dan cu dat hi¢u suit xtr i COD dat khoang 93,2% va ham luong COD
dau ra < 57mg/l (quy chuan ky thuat qudc gia vé nude thai sinh hoat (Cot A), ngudng giéi han cho
phép ddi véi chi tiéu COD la 75 mg/l). Biéu nay cho thay wu diém caa cong nghé xir 1i nuéc thai
nha vé sinh theo cong nghé Nhat Ban c6 thé ap dung cho muc dich xu If, tai s dung tudi tiéu va
bao vé moi truong.

3.2 Khd néng logi bé ham lwong chat rin lo limg

Kha nang xir 1i ham lwong chét ran lo ling trong thoi gian theo ddi mé hinh duoc thong ké va
trinh bay trong bang 3. Cac TSS gia tri ¢au vao caa md hinh déu khong dat chuan xa thai theo cot
A, QCVN 14-MT:2015/BTNMT.

Bdng 3. Két qud theo ddi TSS cia md hinh theo thoi gian

Thei gian theo Pau vao (mg/l) Pau ra (mg/l)
doi (ngay) Trung binh Do léch chuan Trung binh Do léch chuan

0-45 122,9 15,96 30,61 13,85
4660 95,69 39,44 15,30 12,8

61- 150 63,28 39,58 5,7 3,82
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Hinh 2. Biéu do hiéu sudt xi 1i TSS

Trong thoi gian 45 ngay dau tién di vao hoat dong, luu lugng nudc 6 nhiém dau vao chua vao
on dinh, hiéu suét c6 sy thay d6i nhu sau: Ngay dau tien di vao hoat dong hiéu suat dau dat 70,19%,
sau d6 giam xudng con 68,16% va ting din khong on dinh thap nhat 1a 78,06% va dat hiéu suét cao
nhét 12 91,43% va sau 45 ngay dau di vao hoat dong, md hinh dan dat sy 6n dinh, khi luu lwong dau
vao thap nhat 38,2 mg/l va cao nhat 1 157,6 mg/l nhung hiéu suat tuong d6i on dinh, trong dé ngay
46 va ngay 46 hiéu suat tang dan tir 56.75 % dén 87,44 % va nhitng ngay tiép d6 hiéu suit van co su
bat 6n dinh 1én xudng, tuy nhién khong dang ké dao dong trong khoang 85-90%
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3.3. Kha ndang xir li cac chat dinh dwing
Gia tri dau vao va dau ra cia TP duoc thé hién qua bang 4.
Bdng 4. Két qua theo ddi TP ciza md hinh theo thoi gian

. TP
Thai gian Keét qua -
Vao Ra H%
Trung binh 42,20 6,86
0-45 - 83,74
Do léch chuan 11,41 1,53
Trung binh 45,52 6,04
46-60 - 86,73
Do léch chuan 5,92 2,22
Trung binh 42,77 3,24
61-150 - 92,42
Do léch chuan 11,05 0,98

Gia tri dau vao cta TP déu vuot ngudng xa thai theo QCVN 14-MT:2015/BTNMT.
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Hinh 3. Biéu do hiéu sudt xiz i TP theo thoi gian
Tir biéu d6 hinh 3, ¢6 thé thay giai doan 45 ngay dau, hiéu suat bién dong rat nhiéu (65-85%
c6 khi 1&n dén gan 95%). Sau d6, mirc do bién dong nho twong ddi 6n dinh (90-95%; tuy c6 mot vai
dot bién nhung khong dang ké). Sy thay doi trén cho thiy quy trinh xa ly phi hop véi nhiéu nghién
ctu trude day (Nguyén Thanh Loc va ctv, 2015). Nhu vay, hiéu qua xa ly tong Nito va tng
Photpho trong nuéc thai sinh hoat ho gia dinh ciia mé hinh dat hiéu qua réat tot va pha hop véi tiéu
chun nuéc thai duoc quy dinh tai QCVN 14-MT:2015/BTNMT.

4. Két luan

Muc dich nghién ciru nham danh gia kha nang x Ii cia md hinh xir 1i nwdc thai ho gia dinh
vé6i Iuu lwong 0,5 m¥/ngay két hop xir Ii sinh hoc thiéu khi, hiéu khi va mang loc. Hiéu qua xu Ii
trung binh TSS, COD va TP tuwong tng lan luot 12 91; 86,96 va 93,24%. Nhin chung céng nghé cé
thé 4p dung dé xir i ngudn nudc thai hg gia dinh véi hiu qua xir I cao, két qua sau xir 1i dat Quy
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chuan k¥ thuat quéc gia vé nuéc thai sinh hoat QCVN 14-MT:2015/BTNMT, c6 thé ap dung dé tai
str dung ngudn nude va 1a giai phéap hiru hiéu bao vé mai truedng bén viing.

TAI LIEU THAM KHAO

[1] APHA, AWWA, WEP. (2005). Standard Methods for the Examinatuon of Water and
Wastewater, 21 st Ed. American Public Health Association, Washington DC.

[2] Carlos Alexandre Lutterbecka, Filipe Vargas Zerwesa, Julia Fernanda Radtkeb, Andreas
Kohlerc, Lourdes Teresinha Kista, Enio Leandro Machadoa, Integrated system with constructed
wetlands for the treatment of domestic wastewaters generated at a rural property — Evaluation of
general parameters ecotoxicity and cytogenetics, Ecological Engineering, Brazil, 2018.

[3] Chiemchaisri, C., Wong, Y.K., Urase, T. and Yamamoto, K. (1992). Organic stabilization and
nitrogen removal in membrane separation bioreactor for domestic wastewater treatment. Wat.
Sci. Technol. 25(10), 231-240.

[4] P& Khic Uan, Banu J. Rajest, Ick T.Yeom (2011). Thiét lap phuong trinh dong hoc du doan san
luong bun trong hé thong xtr 1i nuwéc thai do thi bang phwong phap sinh hoc hiéu khi két hop
mang loc. Tap chi Khoa hoc va phéat trien Cong nghé, Tap 4.

[5] Hadi Falahti-Marvast, Ayoub Karimi-Jashni (2015). Performance of simultaneous organic and
nutrient removal in a pilot scale anaerobic—anoxic—oxic membrane bioreactor system treating
municipal wastewater with a high nutrient mass ratio. Journal of International Biodeterioration
& Biodegradation, 104, 363-370.

[6] J. Rajesh Banu, Do Khac Uan, Ick-Tae Yeom (2009). Nutrient removal in an A,O-MBR reactor
with sludge reduction. Journal of Bioresource Technology, 100(16), 3820-3824.

[7] Nguyén Minh Ky, Tran Thi Tuyét Nhi, Nguyén Hoang Lam (2017). Nghién ciru xir Iy nuéc thai
dan cu bang céng nghé mang loc sinh hoc MBR (Membrane bioreactor). Tap chi Khoa hoc
Truwong Pai hoc Can Tho, Tap 52, Phan A:72-79.

[8] Nguyén Thanh Loc, VO Thi Cam Thu va cong su (2015). Panh gia hidu qua xir 1i nudc thai sinh
hoat ciia mét s6 loai thity sinh thuc vat. Tap chi Khoa hoc Pai hoc Can Tho. S6 chuyén dé Moi
trudng va Bién d6i khi hau, trang 119 — 128.

[9] S. M. M. Vieira and A. D. Garica Jr, (1992). Sewage treatment by uash-reactor. Operation
results and recommendations for design and utilization, pp 143-157

[10] Tran Béc Ha, Tran Thi Viét Nga, Tran Hoai Son (2012). Nghién ctu xir li nudc thai do thi
bang phuong phap sinh hoc két hop mang vi loc. Tap chi Khoa hoc va Cong nghé Xay Dung.
So6 13.

35



