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ABSTRACT

The paper presented the formation, development, and organic matter removal
efficiency of aerobic granular sludge in sequencing batch reactor (SBR) at
diffirent organic loading rates (OLRs) from 2.4 up to 8.1 kg COD/m3.day. The
results shown that the aerobic granular sludge with the diameter of 1-2mm and
SVI of 50,3 mL/g was cultivated successfully after 35 days of the operation at
OLR 3,6 kg COD/mi.day. When increasing OLR from 3,6 to 8,1 kg
COD/md.day, the size of granular sludge would continue increasingly, and the
diameter of granules reached 3-4mm within SVI fluctuating around 52.6-
65.8mL/g. Moreover, biomass of sludge that was also strongly developed
because of the increasing of OLR increased from 3.840 mg/L up to 9.045 mg/L.
It was also found that the aerobic granular sludge could remove COD
efficiently, ranking around 93-95%, due to the OLR operation, even at the high
OLR of 8,1 kg COD/m3.day.

TOM TAT

Bai bdo trinh bay két qua nghién ciru sw hinh thanh, phat trién va kha nang xu
Iy chat hitu co cua bun hat hiéu khi trén bé phan 1ing theo me ludn phién (SBR)
0 cdc tai trong hitu co (OLR) khdc nhau tir 2,4 dén 8,1 kgCOD/m3.ngay dém.
Két qud dd tao thanh céng bun hat véi dwong kinh khoang 1 dén 2 mm, cé SVI
50,2 mL/g dwoc hinh thanh sau 35 ngay hoat déng o OLR 3,6 kgCOD/m®.ngay
dém. Khi tang gid tri OLR tur 3,6 lén 8,1 kgCOD/m®.ngay dém, kich thudc hat
bun ting dan, hat bun dat kich thuéc én dinh 3-4 mm, gig trj SVI dao déng
trong khoang 52,6 d@én 65,8 mL/g, sinh khdi bun phdt trién manh khi tang OLR,
nong dé sinh khéi do dwoc tang tir 3.840 mg/L 1én 9.045 mg/L. Bun hat hiéu khi
¢6 kha ndng loai COD cao ¢ hau hét cic mic OLR vdn hanh, hiéu xudt logi
COD dao dgng trong khoang 93 dén 95% khi bé van hanh o cac mirc OLR khdc
nhau, ngay vsi mizc OLR 8,1 kgCOD/me.ngay dém.

1. GIOI THIEU

Qua trinh tao bun hat dugc nghién ctru vao nhiing
thap nién 1980, tap trung chi yéu v4i bun hat ki
khi trén bé UASB va da c6 nhiéu tng dung thuc
té trong xur ly nuoc thai co ndng do chat hiru co
cao (Lwong Puac Phdm, 2007). Tuy nhién, cic

nghién ctru ciing chi ra rang bun ki khi c6 mot s6
nhuoc diém nhu: thoi gian hinh thanh hat bun dai
(thuong >5 thang) va khé kiém soat cac diéu kién
van hanh, kho duy tri kich thudc hat bun 6n dinh,
khong xtr ly hiéu qua cac loai nudc thai c6 ham
lwong chét hitu co thap va dac biét hiéu qua xir i
dinh dudng rét thdp (Lwong Pac Pham, 2007).
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Mot loai bun hat da duge nghién ciu ké thura
duoc dac tinh tét caa bun hat ki khi va bun hoat
tinh 12 bun hat hiéu khi. Cac nghién ciru trude do
cho thay, bun hat hiéu khi dugc hinh thanh trong
thoi gian ngan hon so vai bun hat ki khi, kha nang
ling tot, duy tri duoc ndng do6 sinh khéi cao, ciu
trac day dac, ran chac va c6 kha nang xir 1y dong
thoi chat hitu co va nito (Beun va cs., 1999; Tay
va cs., 2003; Adav va cs., 2007; Nguyén Trong
Luc va cs., 2009; Monica, 2011; Nguyen Thanh
Phuong va cs., 2013).

Mot trong nhimg dic diém néi bat cua bun hat
hiéu khi la kha ning chiu dwoc tai trong hitu co
(OLR) cao, tuy nhién v&i moi loai bun hat duoc
nudi tao & cac diéu kién khac nhau lai cho thiy
kha ndng chiu tai & cac mixc OLR khac nhau (Tay
va cs., 2003; Adav va cs., 2007; 2008; Jiang va
cs., 2004). Do @0, trong nghién cuu nay, chung t6i
danh gia sy hinh thanh, phat trién, sy 6n dinh cta
bun hat hiéu khi duoc nudi tao véi ngudn cacbon
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la glucose va van hanh & bé SBR ¢ cac gia tri
OLR tir mirc 2,4 dén 8,1 kgCOD/m3.ngay dém.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu

2.1 M0o hinh nghién ciu

Nghién ctru tao bun hat va danh gia sy 6n dinh
duoc thuc hién trén mo hinh bé SBR (xem Hinh
1). Bé dugc lam tir nhya acrylic, duong kinh dng
9 cm, cao 85 cm, trong d6 chiéu cao chia nude 1a
80 cm. Thé tich lam viéc cua bé 1a 5,0 L. Khong
khi dwoc dua vao bé bang may suc khi véi bo
khuéch tan khi bang da bot dugc diat ¢ day bé,
chon Iuu luong 4 L/phit (tao ra van téc khi nang
khoang 1 cm/s) thich hgp cho viéc hinh thanh hat
bun hiéu khi (Tran Quang Loc va cs., 2015). Van
xa dugc dit cach ddy bé khoang 40 cm dé thé tich
xa khoang 50% luong nudc sau mét chu ky hoat
dong. Hé théng dugc kiém tra pH, DO biang may
do pH, DO cam tay gan truc tiép vao gia treo.

A
bién cue do pH,
DO 1
- May do pH,
x L; po Bom
< B
Bom )
. nuoc thai Bé
Bom xa mroc vio chira
nudc
_ _ thai

Hinh 1. Mé hinh bé SBR trong nghién ciru tao bun hat hiéu khi

Bé SBR van hanh ty dong theo tirng mé nho cac
bo diéu khién thoi gian. M3i mé hoat dong trong 3
gio, gdm 4 giai doan: bom nudc thai vao, suc khi,
ling va xa nudc ra. Thoi gian cu thé cho tng mé
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va tai trong httu co (OLR) ap dung tai cac thoi
diém thi nghiém khac nhau duoc thé hién trong
Bang 1.
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Bang 1. Cac mirc OLR va théng sb van hanh cho mat mé trong bé SBR

OLR Bom Cip Kkhi Lin Thai
1
(kgCOD/m?3.ngay nuoc P g nuwoc
Giai doan Ngay dém)
(COD dau vao — Thei gian (phut)
mg/L)
1-7 24 2 164 10-8" 4
Khéi dong ’
8-15 (600 mg/L) 2 166 8-4* 4
Hinh thanh bun hat 16-35 30 2 170 4 4
1 a -
e (900 mg/L)
54
36-56 2 170 4 4
s (1.350 mg/L)
Nuéi keo dai a1
57-77 ' 2 170 4 4

(2.025 mg/L)

* Muc dich giam thoi gian ldng dé giit lai cac phan tw bun dé ling, tao diéu kién qud trinh tzo hat bun

2.2 Thanh phén nwéc thai tong hop sir dung

Dé dam bao kiém soat nudc thai dau vao, su dung
nuéc thai tong hop co thanh phan co chit la
glucose va bd sung cac chat dinh dudng, vi lwong
dé nudi cy bun hat hiéu khi (Nguyén Trong Luc
va cs. (2009). Nudgc thai tong hop dwoc chuan bi
bang cach hoa tan khdi lwong di xac dinh trudc

cac hoa chét (cu thé xem trong Bang 2) vao nudc
may. Nudc may dugc dé qua dém trong bé chia
dé loai bo luong clo du cb trong nuéc, han ché
anh hudng dén vi sinh vat trong bun. Pac diém,
thanh phan nudc thai tong hop duogc trinh bay
trong Bang 2.

Bang 2. Thanh phan nudoc thai tdng hep sir dung trong thi nghiém

OLR - kgCOD/m?®.ngay dém

Thanh phan Pon vi 24 3.6 5.4 8,1
Khbi lrgng cin trong 1 L nuwoc
Glucose mg/L 664 996 1.494 2.241
NH,CI mg/L 127 191 286 428
KoHPO, mg/L 30 45 67 101
NaHCOs; mg/L 270 405 607 910
CaClz.2H.0 mg/L 30 45 60 60
MgS04.7H20 mg/L 12 12 4 41

Dung dich vi lwong:(1 mL/L): HsBOs 0,15 g/L; CoCl2.6H20 0.15 g/L; CuSO2.5H20 0,03 g/L; MnCl2.2H20 0,12 g/L;
NazM04024.2H20 0,06 g/L; ZnSO4.7H20 0,12 g/L; K1 0,03 g/L.

2.3 Nguén bun sir dung

Bun hat hiéu khi dugc nuéi tao tr bun hoat tinh
ldy tir bé Tram xa ly nuéc thai khu cong nghiép

Phu Bai, tinh Thira Thién Hué véi cac thong sb
nhu sau:

- Giatri SS: 3.840 mg/L
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- Giatri VSS: 2.488 mg/L

- Chi sb SVlz: 130,2 mL/g

- Ty lé VSS/SS: 64%

2.4 Phuwong phap phan tich

a. Do kich thudc hat bun

Kich thudc hat bun hiéu khi duoc xac dinh biang
thudce do c6 d6 phan vach nho nhat 1a 1 mm.

b. Chi s6 thé tich ban SVI

Chi sb thé tich bun SVI xéac dinh theo phuong

phdp trong Standard Method for water and
wastewater treatment (2005), & day ap dung SVI:

Thé tich bun lang <1000
Nong do SS

- Thé tich bun ling: thé tich bun (tinh bing mL)
ling trong 30 phut trong ng dong thé tich 1 L.

SVI (mL/g)=

- Nong do chét rin lo ling SS (mg/L): xac dinh
theo phuong phap trong luong.

c. Toc dj tiéu thu oxy riéng phan (Specific
Oxygen Uptake Rate — SOUR)

SOUR duoc sir dung dé do mirc do tiéu thu oxy
cua mot don vi sinh khéi trong mot don vi thoi
gian, duoc dung dé xac dinh mac d6 hoat dong
cua vi sinh vat trong bun va tinh theo cong thic
(APHA, AWWA, APCF, 2005):

OUR 60
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Trong do:

- SOUR: Téc do tiéu thu oxy riéng phan
(mgO2/gSS.h).

- Khéi lwgng sinh khdi: duoc tinh toan tir thé
tich bun str dung trong thi nghiém xac dinh
SOUR (mg/L).

- OUR biéu dién kha ning sir dung oxy cua Vi
sinh vat khi chung tiéu thy co chét trong moi
truedng hiéu khi (mgO2/L.phut).

Pé xac dinh OUR, miu bun dwoc xu 1y bang chu

trinh: gan - ly tim, sau d6 rira sach vai 1an bing

nudc cat dé loai cac chat nhidm béan hoa tan; tiép
d6 cho tiép xuc véi mot moi trudng chira co chét
hiru co dé phan huy sinh hoc (sir dung glucose
nong d6 500 mg/L) va chat dinh dudng trong chai

BOD c¢6 lip dién cuc DO c6 6n nhiét, duoc khuiy

lién tyc. Tir chudi s6 do DO ghi dugc sau tirng

khoang thoi gian déu nhau, tri tuyét ddi cua do
déc cua duong biéu dién cac gia tri DO theo thoi
gian chinh la OUR.

c. Phwong phdp phan tich théng sé méi truweong

Céc thong sb sau s& dugc phan tich trong qua

trinh nghién ctu bao gém: pH, DO, MLSS,

MLVSS, COD. Céc phuong phéap phan tich thong

s6 mdi trudng duge trinh bay trong Bang 3.

SOUR =

X —

Khoi luong sinh khoi  t

Béng 3. Phwong phap phan tich cac théng sé6 méi truwong

STT Théng s6 Pon vi Phuong phap do, phan tich
1 pH - Do bang sensor, may pH cam tay WTW 340i, B
2 DO mg/L Do bang sensor, may do DO cam tay, Oron, My
3 SS mg/L  Phuong phap trong lugng, TCVN 6625-2000
4 VSS mg/L  Phuong phap trong lugng, TCVN 6625-2000
5 COD mg/L  Phuong phap tric quan, SMEWW 5220 - D:2005

50



Journal of Science — 2016, Vol. 12 (4), 47 — 57

3. KET QUA VA THAO LUAN
3.1 Sw hinh thanh va phat trién ban hat hiéu
khi vai cac mirc OLR khac nhau

Sau 7 ngay van hanh wvoi OLR 24
kgCOD/m3.ngay dém, mot vai mam bun hat kha
nho di xuat hién nhung bong bun hoat tinh van
chiém wu thé trong bé SBR, dén ngay 14 cac hat
bun tron (duong kinh <1 mm) xuat hién nhiéu
hon. Mau sic ctia bun chuyén tir bong bun mau
xam cua bun hoat tinh hat bun ¢6 16i mau vang.
Tr ngay 16, OLR tang tu 2,4 1én 3,6
kgCOD/md.ngay di kich thich sinh khéi phat trién
va cac hat bun ciing c6 didu kién phat trién kich
thudc nhanh hon. Vao ngay 28, trong bé SBR da
chiém wu thé boi cac hat bun co kich thudc
khoang 1 mm va dén ngay 35, kich thudc hat bun
dat khoang 1 dén 2 mm, hat bun cé 16i mau vang,
xung quanh quan sat dugc cé su phat trién cac soi
mau trang.

Tur ngay 36 dén ngay 56, ting nong 6 COD nudc
thai dau vao 1én khoang 1.350 mg/L, twong bé van
hanh v4i OLR 5,4 kgCOD/m3.ngay dém. Lic nay
bun sinh ra nhiéu, kich thuéc bun hat ciing Ion
hon, c6 thé quan sat dugc cac hat bun trong qua
trinh suc khi va ling. Vao ngay thir 50, kich thudc
hat bun tang 1én dat 3 mm va chiém wu thé trong
bé SBR. Hat bun van duy tri su 6n dinh vé kich
thudc trong sudt thoi gian van hanh bé & gia tri
OLR nay. Tur ngay thir 57 dén 77, tiép tuc nang
OLR cua bé tir 5,4 1én 8,1 kgCOD/m3.ngay dém
bang cach ting nong d6 COD nudc thai dau vao
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1én mirc 2025 mg/L. Hé théng bun hat Kic nay van
hoat dong én dinh, hat bun tiép tuc c6 su phat
trién kich thudc, hat bun kich thudc rat Ion
khoang 4 mm xuét hién nhiéu va chiém uu thé
trong bé SBR vao ngay thir 75.

Quan sat hat bun thay ring, hat bun cé cau trac
gdém 13i bén trong mau vang ddm bén ngoai cung
cua hat bun nhan thiy c6 su phat trién cua vi
khuin dang soi mau tring. Theo cac nghién ciu
trude d6 cua Tay va Adv, mau sic cua bun hat tao
thanh véi nuéc thai tdng hop c6 ngudn cacbon tur
gluocose va acetat thuong c6 mau tring dic trung
va co sy phat trién manh cua cac dang soi xung
guanh hat bun (Tay va cs., 2003; Adav va cs.,
2008). Ngoai ra, quan sat thiy xung quanh hat bun
¢6 hinh thanh 16p mang nhiy, day c6 thé la Iop
chira cac hop chét cao phéan tr ngoai bao (EPS)
duoc hinh thanh trong qua trinh hoat dong cua cac
vi sinh vt trong bun hat, 16p EPS nay c6 tac dung
nhu mot dang keo sinh hoc dé két dinh cac thanh
phan trong hat ban. Theo cac nghién ctiu cua Tay,
Adv, Jiang, khi van hanh vai OLR cang cao sé
cang kich thich vi sinh vat phat trién manh va tao
ra EPS nhiéu hon, do d6 sé& giup tao diéu kién
thuan loi cho su gin két cac phan tir bun trong bé
thanh cac hat bun lon hon )Tay va cs., 2003; Jiang
va cs., 2004, Adav va cs., 2007; 2008; Nguyén
Trong Luc va cs., 2008). Hinh 2 thé hién sy phat
trién cua bun hat hiéu khi khi van hanh theo thoi
gian van hanh trong bé SBR.
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Sau 35 ngay Sau 50 ngay
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Sau 60 ngay

Sau 75 ngay

Hinh 2. Sy thay @i kich thuéc hat bun sau 75 ngay van hanh trong bé SBR
(thanh ty I&: - 2mm)

3.2 Sw thay dbi sinh khéi va kha ning ling
cua bun hat hiéu khi khi van hanh veéi cac
mirc OLR khac nhau

Sinh khéi thé hién cho sy ting truong cua hé vi

sinh vat trong bé SBR, dugc thé hién qua ndng do

SS va VSS. Hinh 3 thé hién sy thay d6i gia tri SS

va VSS trong bé SBR theo thoi gian. Sau 4 ngay

ddu tién bé van hanh voéi OLR 24

kgCOD/m3.ngay dém, ndng do SS ¢6 su ting nhe

tir 3.840 mg/L 1én 3.970 mg/L. Tuy nhién, khi bét

dau giam thoi gian liang tr 10 phat xudng con 6

phat, sinh khdi bé giam xubng chi con 3.820

mg/L vao ngay thir 10 va tiép tuc giam xudng chi

con 3.580 mg/L vao ngay thua 13 khi thoi gian
ling duoc ¢ dinh la 4 phat, lam mot phan bun
kho lang bi troi ra khoi bé. T ngay 16, khi ting

OLR tr 2,4 1én 3,6 kgCOD/m3.ngay dém va bé

hoat dong véi thoi gian cho mdi mé (3 gio) on

dinh, sinh khéi phat trién tré lai, ndng do SS do
duogc khoang 5.160 mg/L vao ngay thir 28 va tiép
tuc tang 1én dat 5.490 mg/L vao ngay 35. Ngoai
ra, ty 1& VSS/SS tang 1én nhanh chong tr muc

64% khi khoi dong hé théng dén 92% sau 35 ngay

van hanh. Diéu nay cho thay vi sinh vat trong hé

thdng bun thich nghi va phat trién tbt trong bé.
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Tiép tyc ting OLR 1én 5,4 kgCOD/m3.ngay dém,
sinh khéi bun tiép tuc tang déu trong thoi gian van
hanh bé. Khi & OLR nay, sinh khéi ting déu va
dat muc 7.500 mg/L vao ngay thi 56. Ngoai ra, ty
Ié6 V/SS/SS ciing dugc duy tri 6n dinh, dao dong
trong khoang 79 dén 85%. Tur ngay 57, ting OLR
1én 8,1 kgCOD/m3ngay dém, ham lugng sinh
khéi trong bé SBR ting 1én nhanh, ndng do sinh
khoi tang 1én va dat 8.120 mg/L vao ngay thir 61
va 1én dén 9.830 mg/L vao ngay thir 71. Do duoc
b sung ngudn cacbon tir glucose da tao didu kién
cho hé vi sinh vat phat trién manh m& hon nén
sinh khéi trong bé ting 1én nhanh chéng khi ting
miac OLR cua bé. Tuy nhién, vao ngay 75, bé
SBR bi su ¢6 ¢ bo diéu khién thoi gian da lam cho
mot lwong sinh khéi trong bé bi troi ra ngoai bé.
Ham lugng sinh khéi lic nay giam tir 9.830 mg/L
xudng chi con khoang 9.045 mg/L. Ty I¢ VSS/SS
van duoc duy tri trong khoang 85 dén 87%. Ham
luong sinh khéi ting 1én nhanh chéng khi ting
OLR chang to vi sinh vat trong bun van thich
nghi duoc va phat trién 6n dinh khi ting ndng do
chat hitu co dau vao.
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Hinh 3. Sy thay déi ham lugng SS va VSS trong bé SBR theo thoi gian

Kha nang ldng la mot dic tinh quan trong cua bun
hat va dugc thé hién théng qua chi s6 thé tich bun
(SVI). Chi s SVI cang nhé chang to bun cang dé
ling. Sau khi nuéi tao thanh coéng sau 35 ngay van
hanh, bun hat c6 SVI khoang 51 mL/g (thdp hon
nhiéu so voi bun hoat tinh ban dau 130,2 mL/g).
Khao sat voi cac OLR khac nhau cho thay, bun
hat c6 thé duy tri kha nang lang tét khi ting OLR.
Khi OLR cang cao, su phat trién kich thuéc hat

bun ciing 16n hon nén gép phan ting kha ning
ling cua hat bun. Dic biét khi & tai trong OLR
muc 5,4 va 8,1 kgCOD/m3.ngay, hat bun phat
trién tét nhat, kich thudc lon dat duoc trong
khoang 3 dén 4mm, d6 6n dinh cao nén trong giai
doan nay chi s6 SVI la tt nhat, dao dong trong
khoang 47,2 dén 53,5 mL/g. Nhu vay c6 thé thiy
rang, bun hat hiéu khi co6 SVI thap hon nhiéu so
v6i bun hoat tinh.,

OLR=8.1

150 -
[ [ |
| | |
| | |
120 - | | l
| | OLR=5.4 |
| |
F 907 | OLR=36 | |
E | | |
& 60 - | |
| |
|
OLR=2.4 | | |
30 - [ [ |
| | |
[ [ |
O T T T T T T II T T T T T T II T T T II T 1

1 4 7 10 13 16 19 22 25 28 31 35 40 45 50 55 61 66 71 77
Ngay van hanh

Hinh 4. Chi sé SVI & cac thei diém van hanh khac nhau
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3.3 Kha ning loai b6 chit hiru co cua bun hat

hiéu khi ¢ cac OLR khac nhau
Khi bé SBR wvan hanh véi OLR 24
kgCOD/m3.ngay dém, véi COD dau vao cua nudc
khoang 600 mg/L, hiéu qua loai COD tang 1én
80% sau 7 ngay van hanh. Trong tuan tiép theo,
mac du ham luong sinh khi ¢6 suy giam do giam
thoi gian ling nhung hiéu suat van 6n dinh va dat
khoang 86% vao ngay thir 14. Tur ngay 15 dén 35,
bé dwoc van hanh véi OLR 3,6 kgCOD/m?2.ngay
dém, hiéu qua xtr ly van 6n dinh, dao dong trong
khoang 91 dén 95%. S& di hiéu qua xu ly COD
cao do su phat trién sinh khdi manh mé trong bé
SBR, cung vd&i do la kich thudc hat bun ting
nhanh, thiic ddy su chuyén héa chét hiru co cua vi
sinh vat trong bé.

Khi OLR duoc ting 1én 5,1 kgCOD/m3.ngay dém
tr ngay 36 dén ngay 56, hiéu qua loai COD van
duogc duy tri & mic cao 95 dén 96,2% va 6n dinh
trong sudt thoi gian van hanh ¢ OLR nay. Piéu
nay chung to, su gia tang tai trong hiru co khong
anh huong su phat trién va hiéu qua xir Iy cua bun
hat. Ttr ngay 57, tiép tuc ting OLR tir 5,4 1én 8,1
kgCOD/m3.ngay dém, tuong Ung ting nong do
chat hitu co tir khoang 1.300 mg/L 1én 2.025
mg/L. Trong 3 ngay dau tién khi van hanh vai
OLR nay (tir ngay 57 dén 60), hiéu qua loai COD
khong dwoc 6n dinh, chi dao dong trong khoang
87 dén 88%. Nguyén nhén c6 thé do khi méi ting
ndng do COD dau vao, bé van hanh véi OLR cao
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1én t6i 8,1 kgCOD/m3.ngay dém nén hé thdng bun
hat chwa thich nghi kip, lam cho hiéu qua loai
COD khéng duoc cao. Tuy nhién, khi tiép tuc van
hanh, hiéu suét loai chét hiru co da tang 1én dao
dong trong khoang 92,4 dén 93,8%, hiéu qua dat
dwoc 6n dinh trong suét thoi gian con lai (tir ngay
61 dén 77) khi van hanh & mac OLR nay.

Nhu vay, bun hat hiéu khi trong thi nghiém nay
dat duoc sy 6n dinh trong thoi gian dai khi van
hanh v6i mic OLR tr 24 dén 81
kgCOD/m?3.ngay dém, bun hat cé thé chiu duoc
muac OLR cao nhét 8,1 kgCOD/m3.ngay dém. Cac
nghién ciru trude d6 cua Bui Xuan Thanh va cs.
(2002) cho thay bun hat hiéu khi c6 kha ning chiu
duoc mic OLR 1én t6i 20 kgCOD/me.ngay dém,
nghién ctru cta Adv va cs. (2005) xac dinh mac
van hanh cao nhat ang OLR 10 kgCOD/m3.ngay
dém. Nguyén Trong Luc va cs. (2009) cong bd
OLR cao nhéat dam bao bun hat van hanh 6n dinh
khoang 7,2 kgCOD/m?3.ngay dém. Nguyen Thanh
Phuong va cs. (2013) cho thay bun hat hiéu khi
van hanh 6n dinh ¢ mic 5 kgCOD/m3.ngay dém.
So sanh voi cac nghién ciru trude do thay rang,
bun hat hiéu khi tao dugc trong nghién ctru nay c6
kha nang chiu dugc miac OLR (8,1 kgCOD/
mi.ngay dém) cao hon trong nghién ciu cua
Nguyén Trong Luc, Nguyen Thanh Phuong
nhung thap hon nghién ctru cua Adv va Bui Xuan
Thanh.
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Hinh 5. Higu qua xir Iy chit hitu co & cac gia tri OLR khac nhau

Bén canh d6, nghién ciru ciing tién hanh do toc do
tiéu thu oxy riéng phan (SOUR) cua bun hat khi
van hanh véi cac OLR khac nhau. Hinh 5 biéu
dién gia tri SOUR do duoc cta bun hat hiéu khi &
cac thoi diém khac nhau. Bun hat hinh thanh sau
35 ngay c6 SOUR do dugc 104 mgO./gSS.h. Vao
ngay tha 55 (khi van hanh voi OLR 5,4
kgCOD/m3.ngay dém), gia tri SOUR do duoc
tang lén dat 118 mgO,/gSS.h, diéu nay chang to
vi sinh vat trong hé théng bun hat bé SBR hoat
dong manh mg, chinh diéu nay da gitp cho bun
hat van dat duoc xu Iy chit hitu co cao va 6n
dinh, dao dong trong khoang 92 dén 96%. Khi
tiép tuc ting OLR l1én murc 8,1 kgCOD/md.ngay

55

dém, sau 3 tuan van hanh ¢ OLR nay, gia tri
SOUR tiép tuc tang 1én va dat 136,5 mg02/gSS.h
vao ngay 75, diéu nay ching to su hoat dong cua
vi sinh vat trong bun hat tiép tuc duoc cai thién.
Do d6, co thé thay, khi van hanh véi mac OLR
nay, hiéu qua xtr Iy COD van kha cao dao dong
trong khoang 93-95%. Nhu vay, gia tri SOUR do
duoc tang 1én khi ting OLR tr mic 2,4 1én 8,1
kgCOD/m3.ngay dém da chung to sy hoat dong
cua sinh vat trong bun hat hiéu khi ting dan theo
thoi gian van hanh. Chinh diéu nay da giap hé
théng 6n dinh khi van hanh véi cac mac OLR
cao.

OLR=38,1
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Hinh 6. Gia tri SOUR do dwgc cua bun hat hiéu khi & cac thei diém khac nhau

4. KET LUAN

- Két qua thi nghiém cho thiy bun hat dwoc tao
thanh cong trén bé SBR sau 35 ngay van hanh
voi OLR 3,6 kgCOD/mé.ngay dém véi kich
thuoc 1 dén 2 mm. Kich thudc hat bun ting
dan khi ting gia tri OLR. Kich thudc hat ban
dat 3 dén 4 mm khi taing OLR 1én tir 3,6 lén
8,1 kgCOD/mé.ngay dém, gia tri SVI duoc
duy tri 6n dinh va dao dong trong khoang 52,6
dén 65,8 mL/g.

- Hé théng bun hat dat dwuoc hiéu qua loai bo
COD 6n dinh & mac 90 dén 95% khi thay doi
cac mac OLR khac nhau tr 2,4 dén 8,1
kgCOD/m3.ngay dém. Diéu nay coé chang
minh ring, hé théng bun hat hiéu khi én dinh,
c6 kha ning loai chat hitu cao tai nhiéu gia tri
OLR khac nhau.
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