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Abstract: This research demonstrates the assessment of the removal efficiency of organic matter,
nitrogen, and phosphorus in wastewater of Phu Bai industrial zone using aerobic granular sludge
process in sequential batch reactor (SBR). The experiment was carried out in two SBR namely R1
and R2 with 240 minutes of cycle time and a two-stepwise aeration was applied including 90 minutes
at airflow rate Q1=6 L/min and 136 minutes at Q>=2 L/min. However, one-step feeding was used for
R1, meanwhile, 2-step feeding (75% of volumetric at the beginning of batch and 25% remaining
after aeration time Q1) was applied for R2. The result showed that the size of sludge particle has
increased from 1 to 2 mm and high biomass (in Total Suspended Solid (TSS) of 7.8-8.2 g/L was
retained in both reactors and sludge shows a good settling ability with a low SVI value of 40-42
mL/g TSS after 50 days of operational experiment. It was indicated that aerobic granular sludge in
R1 and R2 still maintained the development and stability during the operation. The removal
efficiency of COD and N-NH4" removal in two reactors were similar and kept high at 92-93 and
96-97%, respectively, while P-POs% removal efficiency was just in the range of 68-80%. The
simultaneous nitrification and denitrification process (SND) was achieved with two-stepwise
aeration in both reactors. Additionally, the experimental data showed the efficiency of SND in R2
(85-87%) was higher than that of R1 (64-68%), which demonstrated that the operating mode in R2
was more effective to treat organic matter and nitrogen in SBR operation. Furthermore, the higher
efficiency of SND in R2 in comparison with R1 also leads to 10-13% higher in removal efficiency
of total nitrogen between R2 (75-78%) and R1 (68-69%). However, both operating modes still did
not reach the complete removal of total nitrogen in the reactor.

Keywords: Aerobic granular sludge, sequential batch reactor, nitrogen removal, simultaneous
nitrification and denitrification (SND), step-wise aeration.
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Banh gia hiéu qua xir Iy thanh phan hiru co,
nito va photpho trong nudc thai st dung bun hat hiu khi
trong bé phan tng theo mé luan phién
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Tém tit: Bai bao trinh bay két qua danh gia kha nang xir Iy thanh phan hitu co, nito va photpho
trong nudc thai khu cdng nghiép Pha Bai bang qua trinh bun hat hiéu khi trong bé phan tung theo
mé luan phién (Sequential Batch Reactor, SBR). Thi nghiém duoc thuc hién trén hai bé SBR, R1 va
R2 c6 thoi gian van hanh mdi mé la 240 phat, 4p dung cung ché do cap khi 2 bac gdm 90 phit & luu
lugng cap khi Q:=6 L/phut va 136 phiit & muc Q,=2 L/phut. Tuy nhién, bé R1 dugc cip nudc 1 lan
ngay tir du me, trong khi bé R2 cap nudéc gian doan 2 1an véi 75% thé tich nudc cap vao dau mdi
mé va 25% thé tich con lai ngay sau khi két thuc cap khi & mac Qi. Sau 50 ngay van hanh, bun hat
hiéu khi duy tri dwoc sy 6n dinh va phat trién trong thoi gian thi nghiém, kich thuéc bun hat hiéu khi tang
tir 1 1én 2 mm, sinh khéi bun (theo TSS) duy tri trong hai bé kha cao cao khoang 7,8-8,2 g/L, bun hat
ling tot thé hién qua chi sb thé tich bun (Sludge Volumetric Index, SVI) thap chi 40-42 mL/gTSS.
Hiéu suat xir Iy thanh phan hiru co (COD) va N-NH,* trong hai bé dat twong ung khoang 92-93 va
96-97%, trong khi hiéu suét xtr ly P-PO,* chi khoang 68-80%. Ngoai ra, qua trinh nitrat va khu
nitrat ddng thdi (Simultaneous Nitritfication and Denitrification, SND) dwgc hinh thanh khi bé van
hanh véi ché do cip khi giam theo bac. Hiéu qua qua trinh SND & bé R2 (85-87%) cao hon so véi
bé R1 (64-68%) cho thdy van hanh bé SBR véi ché do cap khi giam theo bac va cip nudc gian doan
2 1an phu hop hon dé tang cuong hiéu qua xir Iy thanh phan hitu co va nito. Hidu qua qué trinh SND
& bé R2 cao hon so v6i bé R1 mang lai hiéu suit xt Iy tong nito (T-N) ¢ bé R2 (75-78%) ciing cao
hon 10-13% so véi bé R1 (68-69%). Tuy nhién, ca hai ché d van hanh nay déu cho thay van chua
dam bao dé co thé xur ly hoan toan nito téng trong nudc thai.

Tur khoa: Bun hat hiéu khi, bé phan tng theo mé luan phién, xu Iy nito, nitrat-khir nitrat ddng thoi
(SND), cap khi theo bac.

1. Mé dau nhu kha nang lang tdt, duy tri ndng do sinh khoi
. cao, chiu dugc soc tai luong va xu ly kha tot

Bun hat hiéu khi dugc nghién ctru tir khoang thanh phan hitu co, nito va photpho [1, 2]. Bé

15 ndm tr¢ lai day va chirarang so véi bun hoat phan ting theo mé luén phién (SBR) c6 wu diém
tinh, bun hat hiéu khi c6 nhiéu dac diém noi troi chi phi van hanh thip, do linh hoat cao hon so
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VvGi bé hoat dong lién tuc, co thé dé thay doi ché
d6 van hanh dé phu hop voi tinh chét nudc thai
va muc tiéu xu 1y [3]. Bé SBR véi dac dlem van
hanh theo tirng mé bao gém cac pha: cip nudc
thai - phan g - 1ang - Xa nudc nén cac qua trinh
xt Iy déu dugc dién ra ngay trong mot bé phan
tng. Ngoai ra, bé SBR ciing dugc cho phu hop
trong viéc nudi tao, phat trién bun hat hiéu khi
do co thé tao duoc cac diéu kién thuan lgi cho
qué trinh hinh thanh va phat trién ban hat [2, 4].
Do d6, két hop bun hat hiéu khi véi cac ché do
van hanh bé SBR phu hop cé kha niang ap dung
dé xur ly thanh phan chat hitu co va nito ngay
trong mot bé phan ung.

Cac nghién cau ciing da tién hanh danh gia
kha ning xir Iy thanh phan hitu co va nito cia
bun hat hiéu khi véi cac ché d¢ van hanh khac
nhau ¢ bé SBR. Trong d6, mot sb ap dung ché
d6 van hanh thiéu khi - hiéu khi két hop (ché do
A-0), ché d6 nay c6 wu diém la vi sinh vat sir
dung ngudn cacbon sin co trong nudce thai cho
qua trinh kht nitrat hoa ¢ pha thiéu khi, tuy nhién
lai kho kiém soat ndng do nitrat trong nudc thai
dau ra do qué trinh nitrat hoa dién ra khi bé
chuyén sang hoat dong ¢ pha hiéu khi [5, 6]. Mot
sb khac ap dung ché do hiéu khi - thiéu khi (ché
d6 O-A) dé qua trinh chuyén hoa thanh phan hitu
co va nitrat hoa dién ra o pha hiéu khi va sau d6
nitrat tiép tuc dugc xir Iy qua qua trinh khir nitrat
hoa & pha thiéu khi tlep theo [7, 8]. Tuy nhién, &
ché do O-A, do nguon co chat bi suy giam trong
pha hiéu khi nén can st dung ché d6 cap nu6ce
gian doan nhu 12 mot giai phap bd sung ngudn
co chat cacbon sir dung trong qua trinh khir nitrat
& pha thiéu khi. C6 thé thdy rang ché d6 van hanh
A-O va O-A tao nén pha hiéu khi va thiéu khi
luan phién bang cach kiém soat quéa trinh cip
khi-ngung cap khi giup ting cuong kha ning
chuyén hoa thanh phan hitu co va xt Iy nito
thdng qua qua trinh nitrat va khir nitrat riéng biét.
Bén canh do, cac nghién ctiu ciing cho thiy trong
van hanh buan hat hiéu khi c6 kha nang dién ra
qua trinh nitrat va khir nitrat ddng thoi (SND)
[9, 10]. Biéu nay c6 duoc do dic diém cau tao
dang hat va anh huéng cua sy suy giam khuéch
tan oxy hoa tan (DO) vao bén trong bun hat. Do
d6, & bé mit cia bun hat (vung hiéu khi) c6 su

phan bd caa cac nhom vi sinh vat tham gia vao
chuyén héa chat hitu co va nitrat hoa, trong khi
& ving sau hon cuia bun hat (ving thiéu khi) la
su phan b va chiém uu thé cua cac nhom vi sinh
vat tham gia qué trinh khtr nitrat [1, 2, 4]. Hiéu
qua qua trinh SND caa bun hat hiéu khi phu
thugc vao kich thudc bun hat va ndng 6 DO duy
tri trong bé [1, 2, 11]. Van hanh bé SBR v&i bun
hat hiéu khi & ché do cap khi lién tuc va kiém
soat gia tri DO & muc tir 10-50% cia DO béo hoa
[12], hay DO & muc 2-3 mg/L [13] da chang
minh c6 thé hinh thanh qua trinh SND va cho
hi¢u qua xur ly nito kha quan. Tuy nhién, cac
nghién ctu ciing cho thay rang bun hat hiéu khi
duy tri duoc 6n dinh khi van hanh bé SBR ¢ ché
d6 thiy dong hoc véi luu lugng khi cap tao nén
van toc khi nang trong bé dat tir 0,4-1,2 cm/s
[1, 2, 4]. Do vay, khi van hanh bun hat hiéu khi
& bé SBR véi cac ché do A-O, O-A, trong d6 ¢o
cac giai doan bé duoc cap khi va ngung cap khi
hinh thanh nén pha hiéu khi-thiéu khi luan phién
giup xur Iy nito thong qua qua trinh nitrat héa va
khr nitrat riéng biét hay khi van hanh véi ché do
cap khi lién tuc véi luu lugng khi cap thap dé phu
hop cho qua trinh SND ¢6 thé s& anh hudng dén
sy 6n dinh caa bun hat hiéu khi khi van hanh
trong mot thoi gian dai do khong duy tri da diéu
kién cap khi va van téc khi nang téi wu.

Tir d6, nghién ctru van hanh bé SBR véi ché
d6 cAp khi giam theo bic, trong d6, & giai doan
dau bé dugc cap khi véi luu lugng cao hinh thanh
pha hiéu khi cho qua trinh chuyén hoéa thanh
phan hitu co va nitrat hoa, sau d6 chuyén sang
cap khi véi luu luong thap hon dé duy tri nong
d6 DO trong bé & muc du dé tang kha nang xt ly
nito qua qua trinh SND la mét giai phap. Bay co
thé la mot ché do van hanh bé SBR vira dam bao
cung cap che do thuy dong hoc phu hop cho viéc
duy tri sy 6n dinh cua bun hat hiéu khi nhung
ciing tao diéu kién cho qua trinh xt Iy nito qua
qué trinh SND trong hé bun hat hiéu khi. Nghién
ctu nay duogc thuc hién vai muc tiéu danh gia
kha nang xur Iy thanh phan hiru co, nito va
photpho caia bun hat hiéu khi trong nuéc thai tir
khu cong nghiép (KCN) Phii Bai khi van hanh bé
SBR & ché do cap khi giam theo bac két hop véi
ché do cap nudc gian doan 1 1an va 2 lan.
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2. Vit li¢u va phwong phap nghién ciru
2.1. V4t liéu nghién cizu

2.1.1. Bain hat hiéu khi

Bun hat hiéu khi dugc nudi trude do trong
phong thi nghiém tir nguon bun hoat tinh lay tur
bé aerotank hé thong xu Iy nuéc thai cia KCN

Pht Bai va bao quan trong ta lanh ¢ 2-4 °C. Do
do, trudc khi sir dung cho nghién ciu nay, bun
hat hiéu khi duoc kich hoat lai bing cach van
hanh bun & bé SBR trong thoi gian 1 tuan voi
nudc thai tong hop duoc pha san véi thanh phan
cu thé duoc trinh bay tai muc 2.1.2. Mot sb dic
diém cua bun hat hiéu khi dwoc sir dung trong
nghién ctru nay dugc trinh bay tai Bang 1.

Bang 1. Mot s6 dic trung bun hat hiéu khi dwoc sir dung trong cac thi nghiém

STT Théng sb Pon vi Bun hat hiéu khi
1 Kich thuéc mm 1-2 mm
2 | Sinh khéi (tinh theo TSS) g/L 6,1
3 | Sinh khéi (tinh theo VSS) g/L 5,2
4 | Chi s thé tich bun (SVI) mL/gTSS 42
5 | Tdc do tiéu thy oxy riéng phan (SOUR) mgO,/gTSS.h 56,2

2.1.2. Nuoc thdi

i) Nudc thai tong hop

Nudéc thai tong hop dung trong qua trinh kich
hoat lai bun hat hiéu khi sau thdi gian luu trit
trong ta lanh duoc tham khao tr N. T. Luc va
cong su [14]. Thanh phan gdm: CeH1,06 664
mg/L, NaHCOs3 270 mg/L, NH4Cl 127 mg/L,
K:HPO, 53,5 mg/L, CaCl..2H,O 15 mg/L,
MgS0..7H,0 120 mg/L. B6 sung thém 1 mL
dung dich hén hop vi lwong cho méi 1 Lit nudc
thai tong hop dugc pha. Dung dich vi luong
gém: HsBO, 0,15 g/L; CoCl..6H,0 0,15 g/L:
CuS04.5H,0 0,03 g/L; FeCls.6H,O 1,5 g/L;
MnCl,.2H,0 0,12 g/L; Na;M04024.2H,0 0,06

g/L; ZnSO.7H.0 0,12 g/L; KI 0,03 g/L. Sir
dung nu6c cip nuée sinh hoat da dé qua dém nham
loai bo phan clo dur dé pha nudc thai tong hop;

i) Nuac thai KCN Pha Bai

Mau nudc thai duoc 1ay 2-3 ngay/lan tir hd
gom thu gom tap trung cua khu cbng nghiép
(KCN) Pht Bai, tinh Thira Thién Hué. Sau khi
chuyén vé phong thi nghiém, mau dugc duoc
gan ling b6t can lo ling va luu trit trong ta lanh
bao mau & nhiét d6 2-3 °C nham han ché su phan
hity sinh hoc anh hudng dén tinh chit nudc thai.
Cac thong sé dic trung mau nuoc thai lay tir
KCN Phu Bai trude va sau khi ling dugc trinh
bay trong Bang 2.

Bang 2. Pac trung mau nudc thai tir KCN Phi Bai

A g . Két qua, TB + SD (n=5)
STT Thong so Bon vi Nuéc thai thd Sau gan I&ng can lo ling

1 | pH - 77402 77402

2 | Tong chét rin lo limg (TSS) mg/L 92 +13 41+12

3 | Nhu cau oxy sinh héa (BODs) mg/L 356 + 15 325+7

4 | Nhu cau oxy héa hoc (COD) mg/L 470 + 14 447 + 13

5 Amoni (N-NH4*) mg/L 296+14 26,5+ 2,0

6 | Nitrat (N-NO3) mg/L 0,80+0,3 0,47 +0,13

7 | Téng Nito (T-N) mg/L 43+3 38+1

8 | Photphat (P-PO,*) mg/L 29+0,3 2,4+0,2
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2.1.3. M6 hinh bé phan #ng theo mé luan
phién (SBR)

Nghién ctru duoc thuc hién trén 02 bé SBR
quy mé phong thi nghiém la R1 va R2 ¢ cau tao
hoan toan giéng nhau, than bé c6 hinh try tron
lam bang nhya acrylic, chiéu cao bé 100 cm,
duong kinh trong 8 cm. Thé tich hoat dong cua
mdi bé la 4 L. Nudc thai dwoc bom vao tir bé
chtra bing bom dinh lwong va nuéc thai dugc rat

Bo6 do |Ul:|
————— 1 lwong khi

ra qua van dat cach day bé 40 cm sau mdi mé,
tuong (ng voi hé sé trao doi thé tich cua bé la
0,5. Khong khi cip vao tirng bé vao bang may
suc khi voi bd khuéch tan khi dat ¢ day bé tao
nén dong xao tron trong bé. Luu luong khi cap
duoc do bang luu luong ké dé kiém soat lugng khi.
Bé van hanh & nhiét d6 phong khoang 28-32 °C va
pH dao dong & muc 7,5-8,2. Nudc thai KCN
dugc bo sung thém NaHCOs 100 mg/L dé giup
6n dinh pH trong qua trinh van hanh.

0 |
1 b L__
ghoA
Sy Thiét bi do
81 ! ’
A pH, DO v khi
. [ o !
Bom nuwoc 1 2 <ﬁ-—@> BE SBR 1
thai ra H € = =
: B6 diéu khién
! hen gio tw déng
* 1
! H . [
I H Bom nuwoc :
I | thai vao \
L |
I v i
I L4 k= |
! e 1
e

Hinh 1. M6 hinh bé SBR dugc sir dung trong nghién cuu.

2.2. Phuwong phap nghién cuu

2.2.1. Ché dj vdn hanh bé SBR trong cac
thi nghiém

Trong nghién ciru nay, hai bé R1 va R2 van
hanh véi cung thoi gian cho moi mé 240 phut,
gom 04 pha: cap nuéc (5 phuat), cap khi (226
phut), 1ang (4 phut); thao nude (5 phit). Ban dau,
mdi bé SBR duoc dua vao 2 L hon hop bun hat

hiéu khi. Hinh 2 thé hién ché do van hanh ¢ mdi
mé cua bé R1 va R2. Trong do:

- O pha cap khi: hai bé c6 cung ché do cap
khi 2 bac trong m&i mé gébm: 90 phut véi luu
lugng cip khi mic Q=6 L/phut va 136 phut &
muc Q=2 L/phut.

- O pha cip nuéc: bé R1 duoc cip nudc 1
lan tir dau mdi mé (Veip=Vuio); bé R2 cip nudc
gian doan 2 lan, véi 75% luong nudc cap & dau
mdi mé va 25% con lai sau khi két thuc giai doan
cap khi Q:=6 L/phut

Bang 2. Ché d¢ van hanh mdi mé & hai bé R1 (a) va R2 (b)

@ Cép nuéc | Cép khi Q:=6 L/phut Cap khi Q.=2 L/phit Ling Thao nuéc
(5 phut) (90 phut) (136 phut) (4phat) | (5 phat)
Cép nudc Cép khi 0126 L/oht Cap nuéc Cép khi 0,=2 L/pht L& Tha .

) | (Ling, ap ki Ql;, phut |\ a0 o, ap K Qz‘h, phut e O
7506) (90 phut) 2506) (136 phut) (4 phuat) (5 phuat)
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Bang 3. Tom tit thong s6 van hanh va nong do co chat dau vao cua timg bé SBR

STT Théng sb Don vi Bé R1 | Bé R2
1 | Thoi gian mdi mé phut 240
2 | Thé tich hoat dong (Vee) Lit 4
3 Heé sb trao d6i thé tich 05

(VER) = VvaoNbé

4 | Ché a6 cap khi

Cép khi 2 bac trong mdi mé gom: 90 phut cap khi véi

Q:=6L/phut va 136 phat & mirc Q,=2L/phut

5 | Van téc khi nang tao ra (v) cm/s 2va 0,6 2va0,6
o ~ 01 lan, tir diu mé Gidn doan 02 lan:
6 | Ché do cap nudc lan v Vo) - Lan 1: Veip=75% Vuio
cap— ¥ vao - Lén 2 Vcép:25% Vvéo
7 PHuvzo - 7,7 (x0,3) 7,7 (£0,3)
8 | Thoi gian luu nude (HRT) gio 8 8
CODvio 446x18 444114
9 | N-NHs*vio mg/L 27,5+1,6 26,9+1,1
P'PO43- Vao 2,6i0,2 2,6i0,3
10 | Tai trong hitu co (OLR) kgCOD 13-15 13-15
/m°.ngay
11 | Tai trong nito (NLR) ‘j?n'\g'%';; 0,11-0,12 0,11-0,12
Céc thdng s6 van hanh ciia bé R1 va R2 trong ape Ve Ko _ Vap X .
qua trinh thi nghiém dwuoc trinh bay ¢ Bang 3. Q. xX,  V,xnxX, (4)
2.2.2. Cdc cbng thuc tinh todn
Trong nghién ciru nay, gia tri OLR, NLR, Trong do:

HRT, thoi gian luu bun (SRT) duoc tinh toan
theo N. D. Minh [15] va M. T. Vives [16].

Q,xC, V xnxC,

OLR = x10° (1)
VSBR VSBR
C V C
NLR = 2% VomxC g ()
VSBR VSBR
V., \Y
HRT = —SBR — _"SBR_y o4 (3)
QV VV Xn
SND = [1=ANNO. ) 160 (%)
AN-NH,
AN‘NH4 = N‘NH4.;csu mé) _N_NHMcudimé)
AN_NOX = ZN_NOZ {cuBimeé) +N_N03 (cugimé)

~Y N-NO

n: s6 mé/ngay (n=4);

Vsgr: thé tich hoat dong cua bé SBR (4L);

V.: thé tich nude cip vao 1 mé (2L);

Cv, Cr: gia tri COD, N-NH4*, P-PO,* dau
vao va dau ra bé SBR (mg/L);

Xsgr Va Xg: sinh khdi bun trong bé SBR va
trong nudc thai dau ra tai thoi diém t (mg/L).

Trong mot mé van hanh, hiéu qua qua trinh
SND dugc xac dinh theo J. Wang [17] va tinh
toan theo cong thuc 5.

®)

+N-NO

2 (d8u mé) 3 (ddumé)
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2.2.3. Phuong phdp @y mau va phan tich

Mau nude dau vao duoc lay tai thung chia
nudéc thai va dau ra liy qua van cach day bé SBR
40 cm sau khi két thic pha cap khi va bun da
dugc ling. Mau dugc loc qua gidy loc kich thudce
16 0,45 pm (Hang Whatman, Anh) dé loai bo
chat rin lo lung trudc khi phan tich, ngoai trir
thong sé T-N. Di vai phan tich sinh khéi bun
(theo TSS), lay 100 mL hdn hop bun khi dang
trong giai doan cap khi ¢é ¢am bao bun di duoc
tron déu trong bé phan ang.

i) Do kich thugc bun hat

Lay 50 mL bun hat hiéu khi trong bé SBR,
rira sach bang nudéc cat, loai bo phan bun sgi co
Ian trong hdn hop bun. Pua vao dia peptri va do
kich thuéc bun hat bang thudc ¢ phan vach nho
nhit1a 1 mm;

i) Xac dinh chi s6 thé tich bun, SVI

Trong cac nghién ctru vé bun hat trudc do,
chi s6 SVl (do thé tich bun lang sau 10 phut)
thuong duoc dung dé danh gia kha ning lang cua
bun hiéu khi, do d6, & nghién ctu nay chi sé
SVly ciing dugc sir dung. Phuong phap do dac
chi s6 SVl dua trén huéng dan do va tinh chi
s SVlg theo phuong phap ma s6 2710 D:2005
& tai lidu Cac phuwong phap tiéu chuan trong phan
tich nude va nudce thai [18] (Standard Methods for
the Examination of Water and Wastewater,
SMEWW). Gia tri SVI dugc tinh theo cong thuc 6;

SVI=(V,,, / X)x1.000 (6)

Vbin: thé tich bun ling (mL) ling sau 10 phut
trong dng dong co thé tich 1Lit;

X: tong chit ran lo litng TSS (mg/L) cua hdn
hop bun.

iii) Xéac dinh téc do tiéu thy oxy riéng phan
(SOUR)

SOUR xac dinh mac do hoat déng cua vi
sinh vat trong bun va dugc tinh toan qua thi
nghiém. Phuong phap tinh dugc tham khao theo
tai lieu Cac phuong phap tiéu chuan trong phan
tich nudc va nudc thai [18] va Phuong phap thuc
nghiém trong xu ly nudc thai (Experimental
Method for Wastewater Treatment) [19]. Mau
bun trude khi sir dung duge duoc ria vai 1an dé
loai cac chit nhiém ban hoa tan. Sau d6 14y 100
mL hdn hop bin cho tiép xtic voi mot moi truong

chtra co chat gom CesHi120s 50 mg/L, NH.CI
5 mg/L, K:HPO, 0,25 mg/L va vi lwgng trong
chai & BOD c¢6 lip dién cuc DO va dugc khudy
lién tyc trén may khuay tir. Tién hanh do DO sau
ting khoang thoi gian déu nhau. Tri tuyét ddi cua
hé s goc clia dudng twong quan gitra DO va thoi
gian la toc do tiéu thu oxy (OUR, mgO2/L.phut).
Téc do6 tiéu thu oxy rieng phan (SOUR,
mgO2/gTSS.h) duoc tinh bang ty s6 giita OUR va
sinh khéi bun (theo TSS) sir dung trong thi nghiém;

iv) Xac dinh téc do tiéu thu co chat
riéng phan

Téc do tiéu thu co chat riéng phan dung dé
xac dinh chuyén hoa co chat cua hé vi sinh vat
trong bun. Trong nghién ciru nay, tién hanh do
tbc do tieu thu hitu co riéng phan (qcop,
mgCOD/gTSS.h); toc do tiéu thu amoni riéng
phan (gn-nke, MGN-NH./gTSS.h), tc do san sinh
nitrat riéng phan (gn-nos, MgN-NOs/gTSS.h).
Phuong phap do dugc tham khao tai Experimental
Method for Wastewater Treatment [19]. Trudc
tién, mau bun hat hiéu khi tir bé SBR duoc rira
sach béng nudc cat. Sau do, ldy 200 mL bun dua
vao binh tam giac 500 mL va cho tiép xuc véi
dung dich dugc chuan bi trudc véi thanh phan
goém: CsH1206 500 mg/L, NH4CI 30 mg/L va vi
lwong, dong thoi bo sung thém NaHCO; 100
mg/L nham duy tri 6n dinh pH & trong binh. Tiép
do, tién hanh cap khi lién tuc dé dam bao gia tri
DO trong binh ludn 16n hon 3 mg/L. Mau dugc
ly sau mdi 15 phut dé phan tich théng sé COD,
N-NH4*, N-NOs™. Tri tuyét ddi cua hé sb goc cua
dudng twong quan gitra bién thién néng do co
chat véi thoi gian 1a tc d6 tiéu thu/san sinh co
chat. Ty s6 giira tbc do tiéu thu/san sinh co chat
va sinh khéi bun st dung 1a téc d6 tidu thu/san
sinh co chat riéng phan. Sinh khdi bun do bang
phuong phap trong lugng nhu xac dinh téng chat
ran lo litng TSS (TCVN 6625-2000);

v) Cac phuong phap phan tich thong sb
moi trudng

Oxy hoa tan (DO) dugc do bang thiét bi DO
cam tay cua hang Orion (A225) va pH sir dung
thiét bi do ctia hing HACH (WTW-330i). Cac
thong sé con lai TSS, VSS, COD, BODs,
N-NH.*, N-NOz, N-NOs, P-PO* dugc phan
tich bang cac phuong phap (Bang 4) da dugc
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cdng nhan tai tiéu chuan, quy chuan ky thuat cua
Viét Nam (TCVN, QCVN) va Standard Methods
for the Examination of Water and Wastewater
(SMEWW, 2005). Riéng théng sé T-N do bang
may TNP-10DKK cuta Hang TOA (Nhat Ban)

49

sau khi da pha mau bang hé pha mau (di kém
may) va tao mau bang kit thir. Cac phuong phap
do, phan tich cy thé cho tirng théng s6 duoc trinh
bay trong Bang 4.

Béng 4. Cac phuong phép do dac va phan tich thdng s6 méi truong

STT Thong sd Pon vi Phuong phap do, phan tich
1 | Téng chat ran lo king, TSS mg/L | Phuong phap trong luong, TCVN 6625-2000
2 | Tong chét ran bay hoi, VSS mg/L | Phuong phéap trong luong, TCVN 6625-2000
3 Nhu cau oxy sinh héa, BODs mg/L | Phuong phap pha lodng va i, TCVN 6001-1:2008
4 | Nhu cau oxy hoa hoc, COD mg/L | Phwong phép trac quang, SMEWW 5220-D:2005
5 | Amoni, N-NH4* mg/L | Phwong phap tric quang, SMEWW 4500NH3 F:2005
6 | Nitrit, N-NOy mg/L | Phwong phép tric quang, SWEMM 4500 B:2005
7 | Nitrat, N-NOg’ mg/L | Phuong phap tric quang, TCVN 6180-1996
8 | Tong nito, T-N mg/L | Po bang may TNP10 — DKK, Nhat Ban
9 Photphat, P-PO,* mg/L | Phuong phép tric quang, TCVN 6202:2008

3. Két qua va thao luan

3.1 Bién thién nong do oxy hoa tan (DO) trong
moi mé van hanh

Hinh 3 biéu dién bién thién DO trong mot meé
dic trung ¢ hai bé R1 va R2 khi van hanh véi ché
d6 cap khi 2 bac. Trong mot mé van hanh, két
qua do cho thiy gia tri DO kha cao khoang 5,1-
5,3 mg/L khi bé van hanh véi luu lugng cap khi
Q=6 L/phut va khi chuyén sang cap khi véi luu
lwong Q2=2 L/phdt, ndng d6 DO trong bé giam

Qi =6 Uphat | Q; = 2 Uphiit
<4 P4

Phut

(a)

xuéng va duy tri & muac chi khoang 2,3-2,5
mg/L. Co thé thdy rang, ché do cap khi 2 bac
hinh thanh trong bé SBR hai giai doan van hanh
véi cac mac DO khac nhau (muc cao va thap),
diéu nay co6 thé gitp nang cao qué trinh xir 1y
thanh phan hitu co va nito thong qua qua trinh
nitrat va khtr nitrat trong cung mot bé SBR [12].
Bén canh d6, tinh toan ciing cho thay, ché do cap
khi 2 bac tao ra v6i van toc khi ning trong bé &
muc twong ng khoang 2 va 0,6 cm/s, gia tri
ciing dugc xem la phu hop dé co thé duy tri su
6n dinh bun hat hiéu khi [1, 20, 21].

Q. = 2 Uphiit

DO (mg/L)

Phat

(b)

Hinh 3. Bién thién nong do DO trong mot mé & bé R1 (a) va bé R2 (b).
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3.2. Danh gid sy phdt trién va on dinh ciia bin
hat hiéu khi trén hai bée R1 va R2

3.2.1. Sy phat trién ciia bin hat hiéu khi

Két qua theo dai cho thiy, bun hat hiéu khi &
bé R1 va R2 duy tri dwoc sy phat trién, kich
thuac bun hat tang tir 1 1én 2 mm, tham chi quan
sat duoc bun hat co kich thude dén 3 mm (Hinh
4) trong thoi gian van hanh tir ngay 1-30. Tuy

nhién, tir ngay 32-35 quan sat ¢6 hién tugng bun
hat bi v&, mot phan ban v bi cuén troi gay suy
giam sinh khéi bun, dong thoi trong bé xudt hién
thém nhiéu thanh phan bun sei. Khi tiép tuc van
hanh, thanh phan bun soi nay dan bién mit va
bun hat véi kich thudc hat bun tir 1-2 mm xuét
hién tré lai cho dén cudi thoi gian thi nghiém.
Diéu nay cho thiy, bun hat hiéu khi trong bé da
duoc hinh thanh tré lai sau khi bj v ra trude do.

Bang 5. Mot sé dic diém bun hat hiéu khi cua bé R1 va R2 do vao ngay van hanh 50

STT Théng s6 Pon vi I|3<1rl1r1] g‘;; g'fu” Bé R1 Bé R2
1 Kich thudc mm 1-2 mm 1-3mm 1-3mm
2 Sinh khéi bun (tinh theo TSS) g/L 6,1 7,8 8,2
3 Sinh khéi bun (tinh theo VSS) g/L 5,2 6,5 7,6
4 Svi mL/gTSS 42 44 42
5 SOUR mgO-/gTSS.h 56,2 85,7 91,2

Sau 2 tuan

Sau 2 tuan

Bun hat ban dau

Sau 5 tuan

Hinh 4. Bun hat hiéu khi & bé R1 va bé R2 theo thai gian van hanh.
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Viéc bun hat ban phat trién kich thuéc Ion
hon (tir 2-3 mm) ¢6 thé lam giam khuéch tan oxy
hoa tan (DO) vao sau trong bun gay nén sy phan
huay tur bén trong bun hat. Ngoai ra, cac nghién
ctru trudc ciing cho thay, bun hat bi v& trong qué
trinh van hanh ciing duoc xem nhu mét phan cua
co ché duy tri bun hat hiéu khi véi 3 giai doan: i)
Chon loc bun lang tét va hinh thanh mam bun hat
& dang bun soi i ti; ii) Bun soi két dinh lai véi
nhau nho polyme ngoai bao (EPS) va dugc vo
tron duéi diéu kién xdo tron cua dong khi trong

bé va tao thanh hat; va iii) bun hat phat trién vé
kich thudc va mat do bun sau do co6 hién tugng
hat bun v ra tao nén cac mam bun va bun hat lai
tiép tuc duoc hinh thanh [1, 22]. Pay c6 thé la
nhirng nguyén nhan ly giai cho hién tugng bun
hat hiéu khi bi v& ra trong qua trinh van hanh
nhung sau d6 nhanh chong duoc hinh thanh tro
lai gitip cho hé théng duoc 6n dinh. Bang 5 trinh
bay mot sb dic diém bun hat hiéu khi trong hai
bé vao ngay van hanh thi 50.
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Hinh 5. Sinh khéi bun (theo TSS), chi s6 SVI va SRT & bé R1 (a) va bé R2 (b) theo thai gian.

3.2.2. Sw phat trién sinh khoi va khd ndng
ling ciia bin hat hiéu khi

Hinh 5 thé hién sy thay dbi sinh khdi bun
(theo TSS), gia tri SVI va SRT & hai bé R1 va
R2 theo thoi gian van hanh. Trong 3 tuan dau
tién, vai viéc duy tri dugc sy phat trién va on
dinh cua bun hat, sinh khéi bun trong bé R1 va
R2 ting déu theo thoi gian, ndng do sinh khbi
(theo TSS) dat cao nhat khoang 8,0-8,3 g/L. Bun
hat gia ting kich thudc ciing giap bun ling tét,
thé hién qua gia tri SVI do duoc chi khoang
40-42 mL/g TSS. Bong thoi, SRT trong hai bé
ciing & duy tri & mic 18-22 ngay va hau nhu it
bién dong trong giai doan nay.

Tir ngay 28-32, hién twong bun hat bi v xuat
hién 1am mot phan bun bi cudn trdi ra khoi bé ¢
cubi mdi mé, kéo theo sinh khi giam xudng chi
con 6,9-7,2 g/L va chi sd SVI trong thoi gian
tang 1én 51-52 mL/gTSS. Tuy nhién, khi tiép tuc
van hanh, ghi nhan su phuc hdi bun hat thé hién

& sinh khéi bun trong ca hai bé ting tro lai tir
ngay 38 va dat gia tri khoang 8,0-8,2 g/L vao
ngay 50.

3.2.3. Panh gid sw on dinh va hoat tinh ciia
cua bun hat hiéu khi

Pé danh gia hoat tinh va mirc d6 hoat dong
cua vi sinh vat trong bun hat, tién hanh do dac
gié tl’i SOUR, Ocob, ON-NH4 va ON-NO3 cua bun hat
hiéu khi trong hai bé. Két qua do (Bang 6) cho
thdy, cac gia tri nay ciia bun hat hiéu khi ¢ hai bé
trong nghién ctu nay kha twong dong nhau va
déu nam trong muc thuong gap.

So sanh véi mot s nghién ciru trude do thay
rang, gia tri SOUR & nghién ctru nay cao so voi
hon cong bé ciia Z. Song [23] nhung thap hon so
vé6i cong bd caa T.D. Minh [15], T. Q. Loc [24]
va gia tri gcop & nghién cau nay thip hon so véi
nghién ctu cia Q. Liu [25]. Pidu nay cé thé do
cac nghién cau van hanh bun hat hiéu khi trén
cac doi tugng nudc thai khac nhau nén hoat tinh
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bun hat hiéu khi ciing c6 su khac nhau, cu thé
nghién ctiu nay thyuc hién véi dbi tuong nudc thai
khu cong nghiép trong khi d6 Q. Liu, N. D. Minh
va T. Q. Loc van hanh trén nuéc thai tong hop.

Ngoai ra,gia tri gn-nia lai kha tuong dong va nam
trong khoang gia tri trong nghién ciu cua
A. Marin [26] va Q. Feng [10].

Bang 6. SOUR va tdc do tiéu thu co chit caa bun hat hiéu khi & bé R1 va bé R2

Tac gia/Tai liéu

, . Nghién ctu nay Nghién cau
STT | Thong s6 Pon vi - - Iy :
g 1 BAR1 B3 R2 trude do tham khao
67,8 Z.5ong [23]
1 SOUR mgO,/gTSS.h 84,4-87,1 90,3-92,2 118 T. D. Minh [15]
89,5-106 T. Q. Loc [24]
2 Jcop mgCOD/gTSS.h 30,4-34,9 30,6-35,2 59-72 Q.Liu [25]
1,33-4,22 i
3 | quaws | MON-NHJ/GTSSh | 214-242 | 2,17-261 | 180233 g'\é':r:;“[[f(g]
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Hinh 6. Hiéu suat xtr Iy thanh phan hiru co (theo COD) cuia bun hat trong bé R1 (a) va bé R2 (b).

3.3. Kha nang xit 1y co chat cuia bin hat hiéu khi
khi khi dp dung ché dé vdn hanh khdc nhau

3.2.1. Kha nang xir Iy thanh phan hitu co (COD)

Hinh 6 thé hién hiéu qua xu Iy COD cua bé
R1 va R2 theo thoi gian van hanh. Két qua cho
thy, kha nang xt Iy thanh phan hitu co trong hai
bé kha tuong dong, thé hién qua hiéu suat xir Iy
COD cao va duy tri 6n dinh & muc 92-94%,
twong ung voi OLR van hanh khoang 1,3-1,4
kgCOD/m3.ngay dém. Gia tri COD trong nudc
thai dau ra ciia hai bé luén ¢ muc 50-53 mg/L.
Mat khac, trong thoi gian tir ngay 25-32, bun hat

bi v& lam sinh khéi suy giam do bi cuén tréi ra
khoi bé nhung hiéu suat xir Iy COD trong hai bé
van giir 6n dinh & mirc 90-92%, cho thy hé
théng bun hat hiéu khi dat duoc su 6n dinh trong
qué trinh van hanh. Sinh khéi bun (theo TSS) cao
& hai bé R1 (7,8 g/L), R2 (8,2 g/L), hoat tinh cua
bun hat tét da gitp qué trinh xt Iy thanh phan
hitu co théng qua hoat dong chuyén héa cua cac
nhom vinh vat trong bun trong hai bé kha cao va
on dinh ngay ca thoi diém hé théng bun co xay
ra hién tuong vo bun hat bi vo.

Hinh 7 thé hién bién thién COD trong mot
mé dic trung ciia hai bé R1 va R2. Khi xem xét
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trong mdt mé van hanh 6n dinh (ngay 40), c6 thé
thidy diém chung ¢ hai bé 1a phan 16n COD
(khoang 78-80%) dugc chuyén hoa chi trong
khoang 90-100 phut dau tién, ing véi giai doan
bé dugc cap khi luu luong cao Q1 (6 L/phdt). Sau
do, ké tir phut 120 tré di, & bé R1 gia tri COD
hau nhu khong giam thém nira do phan 16n cac
chat hitu co dé phan hily da dugc chuyén hoa hét

500
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Hinh 7. Bién thién gia tri COD trong mot mé van

3.2.2. Kha nang xir Iy amoni (N-NH4™)

Hinh 8 thé hién hiéu suat xir Iy N-NH*, ndng
d6 N-NH4*, N-NO2", N-NOs trong nudc thai dau
ra va Hinh 9 thé hién hiéu suat xu ly nito t6ng
(T-N) & hai bé R1 va R2 theo thdi gian van hanh.

Trong 1 tuin dau (ngay 1-7), kha ning xir Iy
N-NH,* ciia bun hat ¢ hai bé kha twong dong voi
hiéu suat loai N-NH4* dat khoang 95-97%. Sinh
khéi bun hat hiéu khi trong hai bé 16n (7,8-8,1
g/L), bun hat dugc nudi tao trudc co hoat tinh tét,
thoi gian luu bun dai (SRT tir 18-22 ngay) co thé
Iy giai cho hiéu suat xur Iy N-NH,* trong hai bé
cao va 6n dinh. Theo tinh toan, trong bé R1 va
R2, khoang 95-97% luong N-NH,* dwoc chuyén
hoa, trong d6 khoang 58-63% trong s nay
chuyén thanh N-NOx ton tai ¢ dau ra. Bong thoi,
hiéu suit xa Iy nito vo co (Total Inorganic
nitrogen, TIN) chi khoang 32-34%, cho thiy qua
trinh nitrat hoa 1a chuyén hoa chinh va N-NO3z
tich Ity trong ca hai bé. Két qua phan tich dau ra
ciing cho thay diéu nay khi nong do N-NH4* va
N-NO; trong nudc thai dau ra kha thap (luén
nho hon 0,5 mg/L) nhung noéng d6 N-NO3™ cao

trudc d6. Riéng voi bé R2, do duoc cép nudce lan
2 nén COD tang lén trd lai & muc khoang
196 mg/L, tuy nhién, dén cubi mé, COD dau ra
cling tuong duong so véi bé R1. Vi gia tri COD
dau vao khoang 450 mg/L, sau qua trinh van
hanh COD déu ra chi con 45 mg/L cho thiy ché
d6 van hanh & hai bé phu hop dé xu Iy thanh phan
hiru co.

Q; = 6 Uphit Q: = 2 Uphiit
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hanh & bé R1 (a) va bé R2 (b) vao ngay 40.

tr 14,3-15,7 mg/L. Bén canh do, tir di liéu mé
van hanh va tinh toan hi¢u qua qua trinh SND
theo Wang [17] cho thdy, hiéu qua SND trong
giai doan nay kha thip twong ung chi khoang
30,5 va 32,6% & bé R1 va R2. Kich thuéc hat
bun trong hai bé luc nay chi khoang 1mm nén co6
thé chua thuan lgi dé hinh thanh ving hiéu khi
va thiéu khi do suy giam khuéch tan DO [27] ¢6
thé 1y giai cho hiéu qua SND trong hai bé khong
cao va N-NOs van tich liy trong nudc thai dau
ra. Hiéu qua qué trinh SND thép ciing din dén
hiéu suét loai tong nito (T-N) trong hai bé ciing
chi dat 35-38%.

Tuy nhién, tir ngay 15 tré di, hiéu suat xur Iy
N-NH4* & hai bé van duy tri ¢ mac 94-96%
nhung noéng d6 N-NOz™ dau ra di giam di dang
ké so voi trude do, twong ung chi khoang con
6,2-6,8 mg/L va 3,1-4,6 mg/L & dau ra & bé R1
va R2. Tinh toan ciing cho thay, trong hai bé van
c6 khoang 95-97% luong N-NH.4* dwoc chuyén
hoa nhung ty 16 N-NO ton tai ¢ nudc thai dau ra
giam xudéng chi con chiém twong wng 28-35% va
20-31% & bé R1 va R2. Ngoai ra, hi¢u suat xir 1y
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TIN lai ting Ién dat 62-68% & bé R1 va 73-75%
& bé R2. Két qua nay cho thay, co hién twong N-
NOx mat di trong qua trinh van hanh & hai bé
trong giai doan nay. Bong thoi, hiéu qua qua
trinh SND ciing cao hon so voi trudc do, tuong
tmg dat 64-68% va 84-87% ¢ hai bé R1 va R2.
Higu qua qua trinh SND kha cao ciing dan dén
hiéu suét loai bo tong nito ¢ hai bé R1 va R2
ciing kha t6t dat khoang 66-67% va 72-78%. Bun
hat hiéu khi duoc xem c6 kha ning hinh thanh
qua trinh SND [9, 10]. Kich thuéc 2 mm tré 1én,

van hanh bé SBR duy tri DO trong bé thap
khoang 10-50% DO b&o hoa, kiém soat DO
khoang 2-3 mg/L da cho thay dat hiéu qua SND
[12, 13, 27]. Trong nghién ciru nay, hai bé hoat
dong voi ché do cip khi hai bac, trong dé co
giai doan bé van hanh véi DO thap khoang
2,3-3 mg/L ddng thai, kich thude bun hat trong
bé lac nay dat 2-3 mm nén co thé hinh thanh qua
trinh SND. Sy suy giam N-NOs ¢ khoang thoi
gian tir ngay 15 tro di ¢ hai bé c6 thé do qua trinh
SND cua bun hat hiéu khi.
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Hinh 8. Bién thién hi¢u qua xu Iy N-NHa* va nong do N-NH,*, N-NO2', N-NO3" trong bé R1 (a)
va bé R2 (b) theo thoi gian van hanh.
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Hinh 9. Bién thién hiéu suét xir Iy T-N trong bé R1 (a) va bé R2 (b) theo thdi gian van hanh.

Ngoai ra, két qua thi nghiém ciing cho thy
hiéu suat loai bo T-N & bé R2 cao hon khoang

10-13% so v6i & bé R1. B& R1 van hanh véi ché
dd cap nudc mot 1an ngay tir ban dau nén phan
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16n thanh phan hitu co déu dugc chuyén hoa
trong pha hiéu khi, sy suy giam co chat trong bé
¢6 thé anh hudng dén qua trinh khir nitrat do qué
trinh nay can ngudn cacbon lam chét trao doi
dién tur. Trong khi do, bé R2 ¢ ché do cép nudc
gian doan 2 lan, gitip bd sung thém nguon co chit
cacbon von da suy giam trong pha hiéu khi (Hinh
10b) dé dung cho qua trinh khtr nitrat. Diéu nay
nay co thé Iy giai cho hiéu qua SND ¢ bé R2 cao
hon so véi & bé R1. Nhu viy, ché do van hanh

—O—N-NH4 =&~ N-NO2 =¥=N-NO3 —4—COD
30 —+ — + 500
o Q=6 Uphit | Q: = 2 Uphiit
———p

N-NH4, N-NO2 va N-NO3 (mg/L)

oD (mg/L)
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cap khi 2 bac két hop cap nudc gian doan 2 lan
phi hop hon cho xtr 1y nito so voi ché do cap
nude 1 1an ngay tir dau mdi mé. Tuy nhién, hiéu
qué loai T-N ¢ hai bé R1 va R2 van chi duy tri &
murc 68-69% va 75-78%, N-NOs™ trong nudc thai
dau ra van con trong khoang 4,1-6,2 mg/L cho
thiy ché d6 van hanh trén hai bé chua du dé loai
bo hoan toan nito trong hé thong nén can co
nhitng cai tién khac dé nang cao hiéu qua qua
trinh nay.

—0— N-NH4 ——N-NO2 —¥—N-NO3 ——COD
30 T+ " T - +r 500
= { Qs =6 Uphat Q2= 2 Uphat
E’ 25 T <‘4>|‘ ":
= { ] [l 400
-
e | |
= 20,4 t Cap nueéc T S i
3 1! i E
& BT P
2 {1 200 8
= 10 44
g
z s 100
=
o fa’ 7y Q o
0 30 60 50 100 120 150 180 210 240
Phat (b)

Hinh 10. Bién thién COD, N-NH,*, N-NO>", N-NOs" trong mot me van hanh cua bé R1 (a)
va bé R2 (b) vao ngay 40.

Hinh 10 thé hi¢n bién thién COD, N-NH4",
N-NO2, N-NO3" trong mot mé van hanh & bé R1
va R2 vao ngay 40. Trong mot mé hoat dong cho
thay, & giai doan cap khi véi luu luong cao Q:=6
L/phdt, N-NH4* chuyén héa kha manh trong
khoang 30-60 phat dau tién, hiéu suat xu Iy
N-NH,* dat tir 77-81%. Dong thoi, qué trinh
nitrat hoa ciing dién ra & giai doan nay voi ndng
d6 N-NOs tang dan tir phiit 30-90. Nhu vay, thoi
gian céap khi luu lugng cao Q:=6 L/phit trong 90
phtit dam bao cho qua trinh chuyén héa phan Ion
thanh phan hiru co va amoni (Hinh 10a, b). T
phat 120 trg di, N-NH4* con lai tiép tuc duoc
chuyén héa va dén cudi mé hiéu qua xir Iy N-
NH* & hai bé dat 95-96%, nong d6 N-NH4* dau
ra thap chi 0,5-0,7 mg/L. Bén canh d6,theo doi
thiy N-NOs bt dau giam dan tir phat 120 va khi
két thiic mé nong do N-NOs trong bé R1 va R2
twong ung con khoang 6 va 4,5 mg/L (Hinh 10a,
b). Viéc N-NO; duy tri ndng d6 thap trong subt
thoi gian mdi mé va N-NOs™ giam di trong bé R1

va R2 vao cudi mé cho thay N-NOz mat di c6 thé
duoc st dung cho qua trinh khtr nitrat do trong
thoi gian tir phut 120 tro di khi bé van hanh DO
thap (2-2,5 mg/L) ng vai thoi gian luu Tuong
cap khi giam xudng muc Q,=2 L/phut.

3.2.3. Khd ndang xit 1y photpho (P-PO.*)

Hinh 11 thé hién hiéu suat xu ly P-PO,* cua
bun hat hiéu khi trong hai bé R1 va R2 theo thoi
gian van hanh. Két qua cho thay, hiéu suat xu ly
P-PO,* khdng co6 nhiéu su khac biét gitra hai bé,
gia tri nay khong cao, chi dao dong khoang 68-
78% va nong d6 P-PO,> trong nudc thai dau ra
tir 0,86-0,95 mg/L.

Cac nghién ctru trude do cho thiy, qua trinh
loai bo photphat sinh hoc dwa trén co ché
tang kha nang tich lay photphat cua nhom vi
sinh vat tich lay polyphotphat (Polyphosphate
Accumulating Organisms, PAO) dat hiéu qua
cao khi két hop luan phién hai pha ki khi va hiéu
khi trong van hanh [28, 30, 31]. O. Ying [30] va
L. Xioaying [31] khi van hanh bé SBR vai bun
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hat hiéu khi ¢ ché do két hop pha ki khi - hiéu
khi xen k& cho hiéu suét loai P-PO,* tuwong ting
t6i 90 va 97%. Tuy nhién, trong nghién ctru nay,
hai bé van hanh véi ché do cap khi giam theo bac
va gia tri DO do trong bé dao dong trong khoang
2,2-5,3 mg/L nén khong hinh thanh dugc cac pha
ki khi khi - hiéu khi két hop. Biéu nay c6 thé Iy

giai hiéu suat xir Iy P-PO,> & hai bé & nghién cau
nay chi dat tir 68-78%, thap hon nhiéu so véi cac
cong bé trude do cua O. Ying va L. Xioaying.
Luong P-PO4% duoc loai bo c6 thé do sir dung
cho phat trién sinh khéi hoac tich liy vao bén
trong (15i) bun hat hiéu khi nhu céng bd ciia A.
Marras [29].

e P-PO4_dauvao O P-PO4 _ddura —- HiéusudtxirlyP-PO4 # P-PO4_déuvao O P-PO4_daura —¥-HiéusudtxulyP-PO4
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Ngay Ngay
(a) (b)
Hinh 11. Bién thién hiéu suat xir Iy P-PO4% trong bé R1 (a) va bé R2 (b) theo thoi gian van hanh.
Bang 7. Tong hop hiéu qua xir Iy ciia bun hat hiéu khi & nghién ciru nay so véi cong bd khac
q CoD N-NH,* , Hicu Hiéu Tic
Loai bé . (mg/L)/ (mg/L)/ Hiéu xuét xu Xuat suat xw i é;iTéi
TT phén Ché do van hanh OLR NLR ly COD/ va xu ly ly quu tham
g (kgCOD | (kgN-NH4 | N-NH; (%) | T-N PPOF | 18
Im*ngay) | /mingay) (%) (%) i
Cép khi 2 bac+cép nudc 1 lan:
90 pht (Q;=6 L/phiit,
DO:5,1-5,4 mg/L) + 136 phat 444112 | 26,6/0,11 92/96 6365 | 6873
(Q2=2L/phat, N
1 | sBR | D0:21-2,3mg/L) C'\'L,r%hr';”
Cép khi 2 bac+cip nudc 2 lan; y
90 phat (Q,=6L/phit, DO:5,1-5 4 ! )
mg/L) + 136phiit (Q,=2 L/ph, a0n,3 | 212011 93/97 70-74 | 71-80
D0:2,1-2,3 mg/L)
2 | SBAR | DO: (10-100% DO bao hoa) /1,6 30/0,24 -/100 8-45 - M"[slqzl’]era
3 | GMBR | Kiém soit DO: (2.0-3.0 mg/L) - 28017 | 854097 | 4L - Wang [32]
4 SBR 0O-A:240 phut (0)+120 phat (A) 630/2,5 30/0,12 -197 - - Jang [7]
5 | SBR | 0-A:240 phit (0)+120 phit (A) 1000/5,6 | 1700/10,2 -193,6 - - Adav [8]
A-0:30 pht (A)+270 phit (O) ) ) N )
6 | SBAR | \'050 phit (A)+150 phit (O) 1000128 | 77,3-98,4 /100 80-90 Wan [5]
7 | SBR | A-0:120 phit (A)+220 phit (O) 1057/2,6 210/- . >97 85-92 Ca[sg]'dy

«¢: khong c6 gi tri; SBAR: bé khi nang hoat dong theo mé GMBR: bé sinh hoc loc mang vé6i bun hat hiéu khi.
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Bang 7 tong hop suét xir Iy COD, N-NH,*,
P-PO,*va T-N ciia bun hat hiéu khi trong nghién
clru nay so vai cac cong bd khac trude do. Két
qua tai Bang 7 cho thdy, hiéu suat xa ly COD va
N-NH,* ciia nghién cau nay la kha tuong dong
S0 V6i cac cong bd trude do, diéu nay cho thay
kha nang xur Iy thanh phan hitu co va amoni kha
t6t ciia bun hat hiéu khi trong xir Iy nuéc thai.
Tuy nhién, kha ning xir Iy tong nito lai co su
khac biét voi cac nghién ciu truée do. Ché do
van hanh cap khi giam theo bac két hop véi cap
nuéc 1 1an va 2 1an & nghién cau nay cho hiéu
qua sut xtr Iy T-N cao hon (khoang tir 30-35%)
s0 Vi cong bd cua Mosquera [12] va Wang [32]
khi van hanh bé SBR & ché do cap khi lién tuc va
duy tri DO & muc thap, tuy nhién, lai thip hon
mot it (tir 10-15%) so két qua nghién ctru trudc
cua Wan [5], Cassidy [6] & ché do van hanh A-
O hay cua Jang [7], Adav [8] ¢ ché do O-A. Piéu
nay co thé do cac nghién ciru c6 ché do van hanh
khac nhau tao nén cac didu kién hoat dong cua
bé khac nhau va dng thoi tai trong nito (NLR)
van hanh khac nhau dan dén anh huong dén hiéu
qua qua trinh nitrat va khtr nitrat va do do hiéu
xtr |y tong nito ciing c6 su khac biét.

4. Két luan

Bun hat hiéu khi duy tri duoc sy phat trién &
hai bé trong qua trinh thi nghiém mac du c6 thoi
diém bun hat bi v& nhung sau d6 nhanh chong
duoc tai tao. Kich thudc bun hat tang tir 1 mm
[én 2 mm va sinh khdi bun (theo TSS) duy tri
trong hai bé 1én dén 7,8-8,2 g/L khi két thac thi
nghiém. Bun hat hiéu khi con cho thay kha ning
ling tét thé hién qua gia tri SVI kha thap chi
khoang 40-42 mL/g TSS. Ngoai ra, hiéu qua xu
Iy COD va N-NH,* cta bun hat hiéu khi ciing
kha cao va on dinh, twong tng khoang 92-94 va
95-96% ¢ bé R1 va R2. Tuy nhién, hiéu qua xur
ly P-PO> & hai bé dat dwoc khong cao, chi
khoang 68-78%.

Van hanh véi ché do cap khi theo bac trong
nghién ctru nay tao diéu kién cho qué trinh nitrat
va khir nitrat ddng thoi (qué trinh SND) dién ra
& ca hai bé, hiéu qua qua trinh SND & bé R1 va
R2 twong ung dat khoang 64-68 va khoang 85-

87%. Hiéu qua SND cao nén kha nang xur Iy nito
tong trong hai bé R1 va R2 kha tét, twong g
dat 68-69 va 75-78%. Ngoai ra, két qua thi
nghiém ciing cho thay, van hanh bé véi ché do
cap khi 2 bac va cép nuéc gian doan 2 lan cho
hiéu xuat xtr Iy nito tong tt hon khoang 10-13%
so cung ché do cap khi nhung cap nudc 1 lan.
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