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SUMMARY

EVALUATING THE EFFECS OF COD/TP RATIO ON PHOSPHORUS AND
NITROGEN REMOVAL IN A LAB-SCALE A20 SYSTEM

The study was carried out to evaluate the effecs of COD/TP ratio on nitrogen and
phosphorus removal nitrogen from synthetic wastewater in a lab-scale. The influent
COD was prepared at about 350mg/L, while the TP was varied to obtain the COD/TP
ratio of 20, 30, 40, and 60. The obtained results showed that when the COD/TP ratio
was lower than 30, the TP removal efficiency increased when COD/TP ratio was
increased, the TP removal efficiency was varied from 72% to 83%, corresponding to the
effluent TP lower than 3.0 mg/L. The COD/TP ratio seemed not affect the COD and TN
removal. At all COD/TP ratios, the COD and TN removal efficiencies were achieved at
over 93% and 75%, respectively. Based on the observed results, it should be noted that
during designing and operating the A20 system, the COD/TP ratio needs to be
maintained at a proper ratio to achieve high removal efficiency.

Keywords: A20 system, COD/TP ratio, nitrogen removal, phosphorus removal,
wastewater

1. DAT VAN BE

Cong nghé yém khi - thiéu khi - hiéu khi
(A20) da dugc nghién ctu va tng dung
nhiéu dé xir ly dong thoi cac chat dinh
dudng (nito va photpho) trong nudc thai
bang phuong phéap sinh hoc [9]. Pay la

cdng nghé cb hiéu qua xur ly cao va co
nhiéu vu diém vé& chi phi van hanh so
v6i cac phuong phap két taa hda hoc
[3,4,6]. Tuy nhién, van hanh hé théng
A20 nay tuong ddi khé va phuc tap hon
nhiéu so véi hé thdng bun hoat tinh
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thong thuong [3]. Nhiéu yéu té nhu thoi
gian luu, dac trung nudc thai, nhiét do,...
gay anh huong 16n dén hiéu suat xu ly
cua hé thong A20 [1]. Thanh phan cua
nuéc thai dau vao o6n dinh 1a mot trong
nhitng yéu cau quan trong cho qué trinh
xu ly. Khi nuéc thai c6 COD, TP thay
d6i c6 kha ning gay anh huéng dén sy
sinh truong va phét trién cua céc vi
khuan tich liiy poly-photphat (con goi la
vi khuan poly-P, hoic PAOs) va do d6
gady anh huong dén hiéu suit khu
photpho cua hé théng [8]. Néu ty 18
COD/TP dau vao thap, hiéu qua xu ly
photpho c6 thé bi anh huong do COD
thiéu. Néu ty 1¢ COD/TP dau vao cao,
phan COD du gitp su sinh truéng va phat
trién cua cac vi khuan khac, lam giam ty
I¢ PAOs trong bun hoat tinh, va cling s¢
gay anh huong dén hiéu qua xu ly.

Do d6, nghién ctru dugc tién hanh dé
danh gia anh huong cua ty 1€ COD/TP
dau vao dén hiéu suat cua qua trinh xu ly
nito, photpho trong nudc thai bang hé
théng A20. Ngoai ra, anh huong cua ty
6 COD/TP dén sy thay ddi cua thanh
phan P trong bun thai va dén qua trinh
xu 1y COD cling dugc nghién cau.

2. PHUONG PHAP THUC HIEN

Hiéu khi

2.1. Hé théng thiét bj thi nghiém

Hinh 1 biéu dién so dd nguyén 1y cta hé
thong thiét bi dung trong nghién ctru. Hé
thong bao gébm ba ngin: ngin yém khi
(1,5 L), ngan thiéu khi 3,75 L va ngan
hiéu khi 4,75 L. Nudc thai duoc bom
dinh luong vao hé théng voi luu lwong Q
= 900 mL/h. Hon hop bun - nudc thai
trong ngan hiéu khi dugc bom tuan hoan
(luu lwong Q1 = 2,5 Q) trd lai ngan thiéu
khi phuc vu cho qua trinh khtr nitrat.
Hon hop bun - nudc thai tir ngan thiéu
khi dwgc bom tuan hoan (luu lwong Q; =
1,5 Q) vao ngin yém khi cho qua trinh
phan giai polyphotphat. Nudc thai sau
khi ra khoi ngan hiéu khi duoc dua sang
bé lang (thé tich 2,5 L) lam nhiém vu
lang tach bun. Nuédc trong dugc dua ra
ngoai, mot phan bun ling dugc bom tuin
hoan tré lai ngan yém khi (luu luong Q,
= 0,5 Q) va mot phan bun dugc thai bo.
Cac may khuay lip dat ¢ cac ngan yém
khi va thiéu khi nhim dam bao khudy
tron sinh khéi ¢ trang thai lo ling. Qué
trinh suc khi cho ngin hiéu khi bang
khong khi nén thoi qua cac dau phan tan
khi dé duy tri nong d6 oxi hoa tan
khoang 2,5 - 3,0 mg/L.
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Hinh 1. Sor do hé thong A20 duing trong nghién cz:u
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2.2. Thanh phan nwéc thai

Nghién ctru str dung nudce thai tong hop
Vé6i céc thanh phan co ban gdm: Glucoza
325 mg/L; NH,CI 125 mg/L, NaHCO;
220 mg/L; KH,PO, 24-76 mg/L, cac
mudi vi lwong (MnCl,.4H,0 0,19 mg/L;
MgS0O,.7H,O 5,60 mg/L; FeCl3.6H,0O
0,88 mg/L; CaCl,.2H,0 1,30 mg/L) (Do
et al., 2009). Nudc thai duoc chuan bj tir
3 lan/tudn nham duy tri ndong do COD,
téng nito (TN) 6n dinh & cac gia tri COD
350 mg/L, TN 32 mg/L. Tong phdt pho
(TP) dau vao duoc chuan bi voi nong do
dao dong tir 5,8 - 17,5 mg/L nham muyc
dich danh gia anh huong cua ty I¢
COD/TP &n hiéu qua xu ly coa hé
théng A20.

2.3. Phuwong phap phan tich

Céc thong s6 COD, TP, TN, ham luong
chat ran lo limg (MLSS), ham lugng
chét ran bay hoi (MLVSS) ctia nuéc thai
trudc va sau xu ly dugc phan tich theo
cac phuong phap chuin [2]. Nong do
amoni (NH,"-N) xac dinh bang phwong
phap dién cuc chon loc ion (Thermo
Orion, Model 95-12, USA). pH, DO
duoc do bang thiét bi pH/DO Meter
(Horiba Model D-55E, Japan).

3. KET QUA VA THAO LUAN

3.1. Anh hwéng caa ty 18 COD/TP dén
higu suat xir ly TP

Anh huong cua ty 16 COD/TP dén hiéu
qua xt Iy TP duoc biéu dién trén hinh 2.
Két qua cho thay khi ty 16 COD/TP nhé
hon 30, hiéu suit xir ly photpho ting
tuong tng vai viéce tang ty 16 COD/TP.
Khi ty I¢ COD/TP ¢ muc 30, hiéu suat
xt ly TP dat khoang 72%. Khi ty 1¢
COD/TP 16n hon 30, hiéu suat xir ly TP
tang dan va nam trong khoang 76-83%.
Nong d6 TP trong dong thai ra thip hon
3,0 mg/L. Két qua thu duoc tir nghién
ctru cho thay viéc duy tri ty 18 COD/TP
I6n hon 30 c6 kha nang dam bao hiéu
qua xtr ly TP cao trong hé théng A20.
Noi céch khac, ty 16 COD/TP 30 c6 thé
coi la gié tri gigi han gitra COD va TP
gidi han trong hé théng A20.

Sy bién thién cua ham lwong bin
(MVSS) trong bé hiéu khi va ham luong
TP trong bun tai céc ty 16 COD/TP duoc
biéu di&n trén hinh 3. Tur hinh 3 cho thiy
c6 su thay doi khé 16n vé ty 1é TP trong
bun. Khi ty 16 COD/TP ting tir 20 dén
60, thanh phan TP trong bun cé xu
huéng giam rd rét, tr 8,3% xubng con
khoang 4,7%. Ham lugng bun (MLVSS)
cling giam tir 2650 mg/L xudng con
2200 mg/L khi ty 1€ COD/TP tang lén.
Tuy nhién tir hinh 3 cho thiy ty I¢é
MLVSS/MLSS lai tang 1én (72% lén
86%) khi tang ty 16 COD/TP.
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Hinh 2. Anh hweng cua ty 1é COD/TP dén hiéu sudt xi Iy TP
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Hinh 3. Anh hwéng ciia COD/TP dén thanh phan TP trong ban thdi

3.2. Anh hwéng caa ty 18 COD/TP dén
higu suat xir Iy TN

Hinh 4 biéu dién su bién thién vé hiéu
suat xtr Iy TN theo ty 16 COD/TP. Ddi
VGi tat ca cac diéu kien COD/TP, hiéu
suit xir Iy TN déu dat khé cao, tir 73-
78%, twong ung véi nong dd TN trung
binh trong dong thai ra khoang 7,1 - 8,6
mg/L. Tir két qua thu duogc cho thay ty 1&
COD/TP hau nhu khéng anh hudng dén
hiéu suat xu ly TN bang hé théng A20.
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Diéu nay co thé dugc giai thich Ia do
trong nghién ctu nay, nong do COD va
TN duoc duy tri twong ddi 6n dinh trong
khoang 350 va 32 mg/L, tuong (rng Voi
ty ¢ C/N khoang 11, cho thdy ngudn
cacbon du dé cho cac vi khuan trong bé
thiéu khi thyuc hién qua trinh khir nitrat.
Cac nghién ctru khéc cho thay qué trinh
khir nitrat c6 thé gan dat hoan toan khi ty
6 C/N dat trén 8,4 [5,7,10].
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Hinh 4. Anh hwong ciia COD/TP dén hiéu sudt xit Iy TN

3.3. Anh hwéng cia COD/TP dén hiéu
suét xir ly COD

Hiéu suat xu ly COD theo céc ty 1&
COD/TP khéc nhau duoc thé hi¢n trén
hinh 5. Tt hinh V& cho thdy, véi moi ty
6 COD/TP, hiéu suat qua trinh xu ly
COD dat trung binh tir 88-95%. Nong do
COD trong dong sau xir ly khé thap, chi
dao dong trong khoang 18 - 42 mg/L.
Trong nghién cuu nay tai trong hiru co
dugc duy tri  khoang 0,76 kg
COD/m?®.ngay. Luong co chét hitu co s8
bi xir ly ca trong ba khu vuc trong hé

théng A20: thong thuong mét lugng 16n
COD bj sir dung viing yém khi do cac vi
khuan poli-P, mot phan s& duoc sir dung
trong viing thiéu khi do céc vi khuan khtr
nitrat va phan COD con lai s& bi oxi hoa
trong ving hiéu khi. Hiéu qua xa ly
COD thu duoc kha cao cho thiy rang
hau hét cac hop chat hiru co dé phan hay
sinh hoc. Bong thoi ciing cho thay kha
nang ng dung cdng nghé A20 dé xir ly
ddng thoi ca cac chit hitu co va cac chét
dinh dudng.
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Hinh 5. Anh hwéng ciia COD/TP dén hiéu sudt xi ly COD

4. KET LUAN
Tir cac két qua nghién ctru thu dugc cho
thiy ty 1é COD/TP cua nudc thai dau

vao anh huong lén dén hiéu suat xir ly
TP caa hé thong A20. Khi ty 16 COD/TP
thip hon 30, hiéu suit xa Iy TP ting
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tuyén tinh cung véi ty 1& COD/TP.
Nhung khi ty 1€ COD/TP Ién hon 30,
hiéu suét xir Iy TP dat khoang 72 - 83%,
va nong d6 TP trong dong thai ra déu
thip hon 3,0 mg/L. Tuy nhién, ham
lwong bun va thanh phan P trong bun lai
c6 xu hudng giam khi tang ty 1. Trong
khi d6, ty 1€ MLVSS/MLSS lai tang khi
taing ty 16 COD/TP. Pic biét, két qua
nghién ciu cling cho thay véi ty Ié
COD/TP hau nhu khong anh huéng dén
hiéu qua xi ly TN va COD. Véi moi
diéu kién COD/TP, hiéu suat xu Iy TN
va COD déu dat rat cao (TN trén 75%,
COD trén 93%). Tur két qua nghién ciu
cho thiy khi thiét ké va van hanh he
thdng can tinh dén anh huong cua ty 18
COD/TP va can duy tri ty 18 thich hop dé
dam bao hiéu qua xu ly cao. Khi cén
nhic hiéu qua xu ly cua hé théng A20,
nén duy tri ty I¢ COD/TP lén hon 30 co
kha nang dam bao hiéu qua xa ly TP,
TN, va COD cao.
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