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ABSTRACT

This paper presents the results of the effect of aeration rate on the
formation and development of aerobic granular sludges in sequencing
batch reactor (SBR). The study was conducted under two different
aeration rates at 2.5 L/min and 4 L/min with synthetic wastewater
prepared from glucose as a main carbon source. The experimental results
showed that, at aeration rate of 2.5 L/min, granular sludges were formed
after 25 days with a larger size of 4-5 mm but they were uneven and
unstable with the dominant growth of filamentous bacteria. Meanwhile, at
aeration rate of 4 L/min, aerobic sludges were formed after 35 days with a
smaller size in the range of 2-3 mm, but they were rounder and more
stable. It was also found that organic matter (COD) removal efficiency
was around 85-95% with granular sludge formation.

TOM TAT

Bai bdo trinh bay két qua danh gid anh hwéng ciia cdc mirc suc khi khdc
nhau dén sw hinh thanh va phdt trién ciia bin hat hiéu khi trén bé phan
urng theo mé ludn phién (SBR). Nghién ciru dwoc thyc hién voi hai mirc luu
lwong suc khi 2,5 L/phit va 4 L/phit véi nuwde thdi tong hop c6 nguon
cachon tir glucose. Két qua thi nghiém cho thdy rdang, véi heu lwong suc
khi 2,5 L/phit, bun hat hinh thanh sau 25 ngdy voi kich thucc I6n 4-5 mm
nhung khong dong déu va khong on dinh véi s phat trién va chiém wu thé
ciia vi khudn dang soi. Trong khi d6 véi luu lwong suc khi 4 L/phit, biin
hat hiéu khi hinh thanh lau hon sau 35 ngay voi kich thuéc hat bin nhé
hon, dao déng trong khodang 2-3 mm nhung tron déu va én dinh hon. Bin
hat hiéu khi tao dwoc déu cho kha nang xir Iy COD tét dao dong trong
khoang 85-95%.

1 MO DPAU

Qué trinh tao bun hat dugc nghién ciru vao

sinh tiép xtic nhau twong dbi 6n dinh dudi cac didu
kién 1y - hoa - sinh. Bun hat ciing c6 thé dugc xem

nhitng thap nién 1980, tap trung chu yéu la bun hat
ky khi trén bé UASB. Cong nghé tao bun hat dugc
phat trién va nghién ctru rong rdi khoang 20 nim
qua (Lwong DPuc Phdm, 2007). Qué trinh hinh
thanh bun hat 1a két qua su két hop cac té bao vi
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nhu 1a truong hop déc biét cua sy phat trién mang
sinh hoc (Beun JJ ef al., 1999). Tuy nhién, cac
nghién clru nay cling chi ra rang bun ky khi c6 mét
s0 nhugc diém nhu: thoi gian hinh thanh hat bun
dai (thuong > 5 thang), kho kiém soat cac diéu
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kién van hanh, phai duy tri bé phan tng trong diéu
kién nhiét d¢ cao, khong xu Iy hi¢u qué} cac loai
nude thai c6 ham lugng chat hitu co thap va dac
biét hiéu qua xtr 1i chét hiru co va dinh dudng rét
thap (Luong Btic Pham, 2007).

Gan day, mot loai bun hat m¢i da dugc nghién
ctru da khic phuc dugc nhitng nhugc diém cua quéa
trinh bun hoat tinh thong thuong, dong thoi ké thira
dugc nhitng dac tinh ndi troi ctia ban hat ky khi, @6
12 bun hat hiéu khi. Nghién ctru vé qua trinh tao
bun hat trong diéu kién hiéu khi va ung dung cia
n6 chi méi duoc thyc hién trén thé gidi trong vong
10-15 nam tré lai day va budc dau d3 co6 mot sb két
qua kha quan. Nhiéu nghién ctru vé bun hat hiéu
khi cho thiy, bun hat hiéu khi c6 nhiéu wu diém
hon bun hoat tinh thong thuong: kha nang ling t6t,
duy tri dwoc ndng do sinh khbi cao, 6 kha nang
chiu duoc tai trong chat hitu co cao, ciu trac day
dic, rédn chic va co kha ning xur Iy dong thoi chat
hitu co va nito. Ngoai ra, kha ning léng tot ciia bun
hat cai thién dugc viée tach sinh khdi tir nude thai,
lam giam dién tich dugc cong trinh ling phia sau.
Diéu nay c6 y nghia rat thuc tién Gng dung xir Iy
nudc thai (Beun JJ et al., 1999, Nguyén Trong Luc
va ctv., 2009)

C6 nhiéu yéu t6 anh huong dén qua
trinh hinh thanh va tinh chit cua bun hat. Cac
yéu t6 bao gdm co chat, tai trong chat hitu co,
thay luc, thoi gian lang, DO... (Adav SS ef al.,
2007; Tay JH et al.,, 2003). Tuy nhién, nhiing
nghién ctru trude cho rang viée lya chon thiy
dong lyc va luc cit doéng vai tro chu yéu trong
qué trinh tao hat (Jiang et al., 2004 ; Tay J.H
et al., 2003). Ché @6 thuy dong luc hoc duoc
tao bang dong khi dua vao bé. Vi vay, trong
nghién ctru nay s€ danh gia anh hudng cua cac
mirc suc khi khac nhau dén sy hinh thanh va
phat trién cta bun hat hiéu khi trén mé hinh bé
phan tng theo mé SBR.

2 PHUONG PHAP NGHIEN CUU
2.1 M0 hinh thi nghiém
Nghién ciru tao bun hat dugc thuc hién trén bé

theo m¢ luan phién (Sequencing Batch Reactor,
SBR), bé s€ hoat dong thanh tirng mé (ting chu
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ky). Vi bé phan | ng nay, luc xdo tron do dong khi
cap vao s& tao diéu kién thuan loi cho su hinh
thanh bun hat. Mt khac, theo nhiéu nghién ctru, bé
SBR thuan loi hon so véi hé thdng lién tuc trong
viéc hinh thanh bun hat.

Bé SBR dugc ché tao tir nhua acrylic, duong
kinh 6ng 9 cm, cao 85 cm, trong d6 chiéu cao chira
nuée 1a 80 cm. Thé tich lam viée clia bé khoang 5
L (xem Hinh 1). Khéng khi dugc dua vao bé SBR
bing may suc khi v6i bo khuéch tan khi bang d4
bot dugc dat ¢ day. Nhiét d6 nudi Céy dao dong
trong khoang 27-30 °C. Van xa duoc dat cach day
bé 40 cm dé thé tich xa khoang 50% lugng nudc
sau mot chu ky hoat dong. Hé théng duoc kiém tra
pH, DO bang méay do pH, DO cam tay gén truc tiép
vao gia treo.

" A
bién cuc do pH,
DO
Miy do pH.
. bo Bom
Bé SBR khi
<
Bom )
- nuoc thai Bé
Bom xa mroc Vo chita
nuoc
thai

Hinh 1: CAu tao bé SBR trong thi nghiém tao
bun hat hiéu khi

2.2 Thanh phin nuéc thai tong hop

Str dung nuéc thai tong hop c6 thanh phan co
chat 1a glucose va bd sung thém cac chat dinh
dudng, vi luong dé nudi cdy bun hat hiéu khi.
Nudc thai tdng hop dugce chuan bi bang cach hoa
tan khoi lugng da xac dinh trude cac hoa chét (cu
thé xem trong Bang 1) vao nudc may. Nudc may
duoc dé qua dém trong bé chira dé loai bo luong
clo du c6 trong nudc, han ché anh huong dén vi
sinh vat trong bun. Pac diém, thanh phén nudce thai
tong hop duoc trinh bay tai Bang 1.
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Bing 1: Thanh phin nuwéc thai tong hop
(Nguyen Trong Luc va ctv., 2008)

Khdi hrgng (mg) trong 1 L

Thanh phin .
nwéc

Glucose 664 996
NaHCO; 270 405
NH4CI 127 190
K,HPO4 53 80
CaCl,.2H,0 30 45
MgS04.7H,0 12 12
FeCls 3,6 3,6

Vi lwong (ImL/L) bao gdm: H3;BO; 0,15g/L;
CoCl,.6H,O 0,15g/L; CuS0O,.5H,O 0,03 g/L;
FeCls.6H,O 1,5g/L; MnCL.2H,O 0,12 g/L;
Na:Mo04024.2H,0 0,06 g/L; ZnSO4.7H,0 0,12
g/L; KI10,03 g/L.

2.3 Ngudn bun nudi ciy

Nguon bun dung dé nuéi cdy bun hat hiéu khi
1a bun hoat tinh duoc lay tur bé Aerotank ciia Tram
xt Iy nuéce thai Khu cong nghiép Phi Bai — tinh
Thtra Thién Hué.

2.4 Ché d9 van hanh

Bé SBR dugc van hanh tyr dong theo chu ky lap
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trinh san. M6i chu ky hoat dong 1a 3h (twong tmg
v6i 8 chu ky/ngay) gom 4 pha: bom nude thai vao,
suc khi, lang va xa nudc thai ra.

Trong tudn dau tién cua giai doan khoi dong bé,
thoi gian ling s& dugc chon 1 10 phut dé dam bao
céc bong bun khong bi cudn troi ra khoi bé, sau do
giam dan xudng 8 phut. Trong tuan tiép theo giam
dan thoi gian ling xubng 6 phut nhim muc tiéu giir
lai cac bong bun dé ling vao tao mam bun hat.

Trong giai doan khoi dong, bé van hanh véi
nude thai tong hop co gia tri COD khoang 600
mg/L, tuong tmg v6i tai trong hitu co (OLR) 2.4
kgCOD/m .ngay. Sau 2 tuan khoi dong hé thong,
dé tao diéu kién cho cac mam bun hat phat trién,
nhém nghién ctru van hanh bé 6n dinh chu ky 3 h
(gébm 2 phut bom nudc vao, 170 phut suc khi, 4
phat ling va 4 phut xa nudc) va tang gia tri COD
tr 600 mg/L 1én khoang 900 mg/L tuong ng ting
OLR tr 2,4 1én 3,6 kgCOD/m>ngay dém. Giai doan
nay kéo dai trong vong 3 tudn. Thoi gian cu thé
cho timg chu ky va OLR tai cac thoi diém thi
nghiém khac nhau dwoc thé hién trong Bang 2.

Bing 2: Ciac thong s6 van hanh mé hinh bé SBR trong nghién ciru tao bun hat hiéu khi véi cac tai

trong hiru co (OLR) khac nhau

Giai doan Théi eian OLR Thoi gian vin hanh cho mdi mé ciia bé SBR (phut)
¥ g kgCOD/m>.ngay Bom nwéc vao  Suc khi Lang Xa nudc

Khéi dong Ngay 1-7 2.4 2 164 10-8 4
Ngay 8-15 2 166 8-6 4

Tao hatbun  Ngay 16-35 3,6 2 168 4 4

M6 hinh s€ duoc suc khi ¢ hai muc luu lugng
khac nhau 1a 2,5 L/phit va 4 L/phat d€ khao sat sy
anh hu(:mg cua muc suc khi dén su hinh thanh va
phat trién cua bun hat hiéu khi.

2.5 Phuong phap phén tich

a. Do kich thuoce hat bun

Buong kinh hat dugc xac dinh bang thude do
¢6 d0 phan vach nhé nhat 1a 1 mm.

b. Chi s6 thé tich bin SVI

Chi s thé tich bun SVI xac dinh theo cong
thirc:

Thé tich bun ling

Nong d6 SS
—  Thé tich bun ling: thé tich bun (tinh bing

SVI (mL/g)= 1000
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mL) ling trong 30 phit trong ong dong thé tich
1 L. Cho mét lit bun trong bé phan tng vao ong
lar}g, khuéy tron r0i dé ling tw nhién 30 phut rdi do
the tich bun lang.

— Nong do chét ran lo limg SS (mg/L): xac
dinh theo phuong phap trong luong

c. Phuwong phdp phan tich thong $6 méi
truong

Céc thong s sau s& dugc phan tich trong qua
trinh nghién ctru bao gém: pH, DO, SS, VSS,
COD. Cac phuong phap phan tich thong s6 SS,
VSS thyc hién theo Tiéu chudn Viét Nam (TCVN),
COD phan tich theo huéng din cua Standar
methods for the examination of water and waste
water (SMEWW) (APHA, AWWA, WPCF, 2012)
va dugc trinh bay trong Bang 3.
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Bing 3: Phwong phap phan tich cic thong s mai truong

STT Théng sb Ponvi  Phuwong phap do, phan tich
1 pH - Do bing sensor, may pH cam tay WTW 340i, Dic
2 DO mg/L Do bang sensor, may do DO cam tay, Orion, My
3 SS mg/L Phuong phap trong lugng, TCVN 6625-2000
4 VSS mg/L Phuong phap trong luong, TCVN 6625-2000
5 COD mg/L Phwong phap tric quang, SMEWW 5220 - D:2012
3 KET QUA VA THAO LUAN — Ty 1€ VSS/SS: 62-64%

Ngudn bun ding dé nuéi ciy bun hat hiéu khi
1a bun hoat tinh dugc lay tuor bé Aerotank cuia Tram
xu ly nudce thai KCN Pha Bai — tinh Thira Thién
Hué véi cac thong s6 nhu sau:

— Giatri SS: 3743-3840 mg/L

— Giatri VSS: 2394-2488 mg/L

— Chi s SVIz: 120,3 mL/g

Nuéc thai tong hop v6i ngudn co chat cacbon
tir glucose dugc chuan bi bang cach hoa tan khi
luong da dinh sin cac hoa chat (xem Béang 1) vao
nude may. Nhom nghién ctru tién hanh kiém tra gia
tri COD cua nudc thai tong hop sau mdi 1an pha.
Két qua kiém tra ndng d6 COD nudc thai tong hop
duoc chuén bi cho thi nghiém tao bun hat hiéu Kkhi
duoc thé hién trong Bang 4.

Bing 4: Nong d9 COD nuéc thii tong hgp trong thi nghi¢m tao bun hat hiéu khi trén bé SBR

Thoi gian

COD dau vao (mg/L)

Giai doan khoi dong hé thong
Giai doan phat trién bun hat

Ngay 1-15
Ngay 16-35

612 + 25 (n=35)
927 +20 (n=35)

3.1 Su hinh thanh va phat trién hat bun
hieu khi ¢ cac mirc suc khi khac nhau

Hinh 2 thé hién sy thay di bun hat theo thoi
gian 6 luu luong suc khi 2,5 L/phut. Sau 7 ngay c6
thé nhén thiy c6 su thay doi, bong bun hoat tinh
chuyen thanh c4c mam bun ciu tric 16n, nhiéu
mam bun dang que hon, co xu thé két thanh timg
dam, co nhiéu dich nhﬁy xung quanh, lic nay bong
bun van chiém wu thé. Vao ngay 14, c6 thé quan
sat duge su hinh thanh va su chiém wu thé cta cac
cum bong bun va céac mém hat bun dang vét dai.
Sau khi ting gia tri OLR Ién 3,6 kg COD/m>.ngay
dém, kich thudc bun bat dau co sy gia ting nhanh
chong. Vao 21 ngay, bun tao thanh vai kich thude
l6n (4-5 mm) nhung khong c6 hinh dang c¢b dinh,
bun tao ra khong chic chan Sau 28 ngay van hanh,
hat bun tlep tuc phat trién va céu trac khong co
su thay ddi, tuy nhién c6 su phat trién manh cta
dang soi.

Nhu véy, ¢6 thé thay rang sau 5 tuan chay véi
bé SBR v&i luu lugng suc khi 2,5 L/phut, bun hat
hiéu khi hinh thanh tir ngudén bun hoat tinh. Ciu
trac hat bun 16n, c6 sy phat trién manh cia vi
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khuan dang s¢i bén ngoai va hat bun mém, khong
chic d& bi v, thuc té ciing cho thay rang khi tiép
tuc chay hé théng bun bi v& ra. Két qua nay phu
hop véi nghién ciru cua Adav, nghién ctou chi ra
ring bun hat ciing hinh thanh véi kich thugc 16n
(3-3,5 mm) voi sy phat trién manh cta vi khuén
dang soi khi suc khi luu lugng 2 L/phat (Adav SS
et al.,2008).

Trong khi d6 véi luu lugng suc khi 4 L/phut,
sau 7 ngay khoi dong di bat dau xuat hién cac
mam bun kich thuéc nhé, mam bun dang que cd
vét dai chiém wu thé va ching c6 xu thé tich nhau
ra. Dén ngay thtr 14 nhan thay 16 c6 sy hinh thanh
cac hat bun nhung kich thudc rit nhé <Imm va
khong dong déu, day chinh 1a mam bun t6t cho su
hinh thanh bun hat. Sau 21 ngay, tir cic mam bun
hat nay da phat trién thanh cac hat bun véi kich
thuéc hat khoang 1 mm nhung khong nhiéu, cac
mam bun hat kich thudc < lmm van chiém uu thé
trong bé. Sau 26 ngay van hanh, tir cic mam bun
hat nay di phat trién thanh cac hat bun véi kich
thuéc 16n 1-2 mm, hat bun ¢6 cdu tric tron déu,
nhin, mau tring.
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Sau 21 ngay
Hinh 2: Sy hinh thanh bun hat hiéu khi ¢ lru lweng suc khi 2,5 L/phut

Vao ngay thir 30, cac hat bun hiéu khi tao ra c6
kich thudc dong déu hon khoang 2-3 mm, bun hat
¢6 cdu triac 6n dinh. Vao ngay thir 35 kich thude
hat bun khong thay ddi nhiéu, hat ban tron déu,
nhin mau tring vang, hat bun kich thugc 2-3 mm
v6i s luong 16n va chiém wu thé trong bé SBR
(xem Hinh 3). Trong khi d6, cong bd cia Adav cho
thdy ring & toc do suc khi 3 L/phut, bun hat hiéu

Sau 21 ngay

Su khéc nhau vé bun tao thanh & hai luu lwong
suc khi c6 thé duoge giai thich nhu sau, véi luu
luong suc khi 2,5 L/phat, kha nang x4o tron trong
bé phan mg khong cao, do d6 mam bun hat ¢
dang so¢i phat trién rat manh va dinh két voi nhau
thanh cac khdi nhay. Trong khi d6, véi luu luong
suc khi 4 L/phut, kha ning x4o tron trong bé phan

Sau 28 ngay

Sau 28 ngay
Hinh 3: Sy hinh thanh hat hiéu khi ¢ luvu lwong suc khi 4 L/phiit
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Sau 3 ngay

khi hinh thanh sau 40 ngay véi kich thudc dao
dong 1-1,5 mm ran chic (Adav SS ef al., 2007).
Nghién ctru ctia Nguyén Trong Luc cho ring & luu
luong suc khi 4 L/phut, hat bun kich thudc khoang
2 mm duoc hinh thanh (Nguyén Trong Luc va ctv,
2008). Két qua trong nghién ctru nay ciing phtt hop véi
nghién ciru cia Adav SS va Nguyén Trong Luc.

Sau 35 ngay

ung cao hon, cac mém bun tao ra c6 duoc sy
chuyén dong 1én xuong doc thén bé nhanh va manh
nén tao nén cac mam bun rin chic hon. Nhu vay,
muc luu luong suc khi cang cao thi kich thudc bun
hat nhé hon nhung hat bun ran chéc va 6n dinh hon
s0 v6i luu lwong suc khi thép.
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3.2 Su thay dbi sinh khdi trong bé phin g

C6 thé nhan thiy rd sy phat trién clia hé vi sinh
trong bé SBR & hai murc luu lwong suc khi 1a hoan
toan khac nhau thong qua theo ddi sy bién thién
clia gia tri SS va VSS trong subt thdi gian van
hanh. Vi ca hai mtc syuc khi, trong giai doan khdi
dong hé thong, khi thoi gian ling giam tir 10 phut
xudng con 6 phut d lam mot luong 16n sinh khbi
trong bé troi ra khoi hé théng, didu nay lam sinh
khdi suy giam dang ké trong bé. Tuy nhién, budc
sang tuan thr 2, sau khi cic mam bun di hinh
thanh trong bé va kha ning ling cua cac mam bun
cling duoc tang 1én thi sinh khoi trong bé ting lén
nhanh chong.

O ca hai mirc dd suc khi déu quan sat thay c6
su gia tang sinh khoi theo thoi gian, tuy nhién, véi
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muc suc khi 2,5 L/phiat, sy gia ting sinh khéi
khong déu, khong 6n dinh va cham hon, nguyén
nhén do bun hat tao thanh v&i mtc suc khi nay
khong 6n dinh, ciing véi d6 1a kha nang ling khong
cao nén sinh khdi thuong xuyén bi trdi ra khoi hé
thdng. Sau 5 tuan van hanh & muc luu lugng suc
khi 2,5 L/phat, sinh khdi bién thién lién tuc, khong
6n dinh va chi dat khoang 3.350 mg/L. Trong khi
d6, & muc suc khi 4 L/phat, sinh khéi co su gia
tang nhanh chong va 6n dinh theo thoi gian, dic
biét sinh khdi ting nhanh khi ting gia tri COD dau
vao. Gia tri SS ting tir mirc 3.840 mg/L 1én 5.480
mg/L sau 35 ngdy van hanh. Sy thay ddi sinh khoi
trong bé ¢ hai mirc suc khi khic nhau thé hién
trong Hinh 4.

O Lwu lwgng suc khi 2,5 L/phat

6000 - o Lwu lwgng suc khi 4 L/phut
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Hinh 4: Su thay ddi gia tri SS trong bé SBR & hai mirc suc khi khac nhau

Qué trinh hinh thanh bun hat ciing cho thiy su
phat trién ctia hé vi sinh vét trong bé kha t5t thong
qua theo ddi gia tri VSS trong bé SBR. Thuc té
quan sat va phan tich ciing thy ring véi mirc suc
khi 4 L/phut, gia tri VSS do dugc trong bé luén
tang déu va 6n dinh, dic biét ty 1€ VSS/SS sau 3
tuan van hanh luén cao, dao dong trong khoang 88-
93% (so v&i mirc 64% ciia bun hoat tinh ban dau),
didu nay chimg to vi sinh trong bé phat trién rat
manh mé.
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Trong khi d6, gia tri VSS ¢ muc suc khi 2,5
L/phit khong 6n dinh, nguyén nhan do bun hat tao
thanh kich thuéc 16n nhung khong 6n dinh, kho
ling nén sinh khdi trong bé & mirc suc khi nay hay
bi troi ra ngoai hé thdng. Tuy nhién, ty 1& VSS/SS
van cao khoang 78-82%. Su bién thién gia tri VSS
trong bé SBR & hai mirc suc khi khac nhau duoc
thé hién trong Hinh 5.
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Hinh 5: Su thay ddi gia tri VSS trong bé SBR & hai mitc suc khi khac nhau

3.3 Kha ning ling ciia hat bun

Kha ning ling cta bun hat dugc danh gia thong
qua chi s thé tich bun (SVI). Chi s6 nay dong vai
tro quan trong trong xu ly nudce thai vi n6 danh gia
duogc su tach pha rén - 1ong ciia bun. Chi sb SVI
cang nho chimg t6 bun cang d& ling. Bun hoat tinh
ban dau iy tir bé Aerotank cua Tram xtr Iy nudc
thai KCN Pht Bai — tinh Thira Thién Hué c6 SVI
khoang 120-132 mL/g.

O mirc suc khi 2,5 L/phit, sau mét tudn van
hanh, SVI giam xuong 102 mL/g, lac nay cac bong
bun van con trong bé phan tng va cdc mam bun
nho méi duoc tao thanh nén bun van con twong d6i
kho ling. Sau 14 ngay van hanh, gi4 tri SVI tiép
tuc giam xudng con 76,5 mL/g khi cic mam bun
tao ra co kha ning ling tot hon so v6i bong bun
hoat tinh va da dugc chon loc va giir lai trong bé
SBR khi thay d6i thoi gian ling. Sang tuan thir 3,
khi ting OLR 1én 3,6 kg COD/m?ngay dém, kich
thude hat ban bit dau gia tang dat 2-3 mm. Hat bun
tao ra lic nay tuy kich thudc 16n nhung khong on
dinh va c6 sy phat trién manh coa vi khuin dang
soi nén lai 1am hat bun tré nén kho ling hon, do
d6, chi s6 SVI do dugc tang 1én tré lai muc 90,5
mL/g vao ngay thir 19. Tir ngay 20 dén ngay 35,
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chi s6 SVI do duoc bién thién lién tuc, dao dong
& mirc 75,5-80,7 mL/g, diéu nay chimg minh cho
kha nang lang cta bun hat tao ra & mirc d6 suc khi
2,5 L/phut tuy cao hon so v6i bun hoat tinh nhung
khong on dinh.

Tuy nhién, dbi v6i bun hat duge tao ra khi van
hanh bé & mirc suc khi 4 L/phiit cho thay kha ning
ling cua hat bun rat tot. Khi kich thudc hat bun
cang tang, hat bun cang on dinh thi gia tri SVI do
dugc cang giam xudng, diéu nay ching to kha
ning lang ciia bun hat ting 1én dang ké. Gia tri SVI
do dugc bun hat 6 mirc d6 suc khi nay giam theo
thoi gian tir mic 130,3 mL/g vao ngay dau tién
giam xudng chi con 48,9 mL/g vao ngay thir 35.
biéu nay mot lan nita cho théy, hat bun tao ra khi
suc khi & mac 4 L/phut cé kich thudc nhé hon
nhung lai chic, 6n dinh, kha ning ling 5t hon han
so v&i bun tao ra & muc suc khi 2,5 L/phut.

Bén canh d6, mot diu c6 thé 1o rang nhan théy
1a bun hat hiéu khi c¢6 SVI thdp hon nhiéu so véi
bun hoat tinh, thong qua danh gia chi s§ SVI c6 thé
thdy, kha ning ling cta bun hat hiéu khi t5t hon
hén so voi bun hoat tinh. Bién thién gia tri SVI tai
céc thoi diém khac nhau trong qua trinh van hanh
bé duoc thé hién tai Hinh 6.
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Hinh 6: Su thay ddi chi s6 SVI ciia bun hat ¢ hai mirc suc khi khac nhau

3.4 Hiéu qua xir ly COD

_ Gia tri COD nudc thai sau khi xu ly ¢6 sy giam
deu theo thoi gian doi voi ca hai mire suc khi hay
noi cach khac hi€u qua xu 1y chat hiru co tang lén
theo thoi gian. Di€u nay c6 thé 1y giai do cac vi
khuan trong bé phan tng tang nhanh trong bé SBR
theé hién qua ty 1¢ VSS/SS dat 78% & muc suc khi
2,5 L/phut va lén t&i 92% voi mire suc khi 4 L/phut
CODra -2,5L/p

< *

---O--- Hiéu suét - 2,5L/p

COD vao o

sau 5 tudn nudi trong bé SBR. V&i sy phét trién
sinh khdi nhu thé trong bé SBR, clng véi d6 la
kich thudc hat bun ting nhanh da thic day su
chuyén hoa chit hitu co ctia vinh vt trong bé dién
ra nhanh hon. Bién thién gi4 tri COD déu ra va
hiéu suét xir Iy COD ¢ hai muc suc khi khac nhau
duoc thé hién ¢ Hinh 7.
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Hinh 7: Hi¢u qua xir Iy COD ciia bun hat hiéu khi & mic suc khi khac nhau

Két qua thi nghiém cho thdy higu qua xur ly
COD ¢ murc suc khi 4 L/phut ting déu tir 66% lén
91% sau 2 tudn van hanh. Sau d6 hiéu suit xu ly
dat duoc ting nhe va on dinh, dao dong trong
khoang 90-95%. Hi¢u qua xu ly tang cung voi su
gia ting sinh khdi trong bé va sy ting kich thudc
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hat bun, luc nay dat khoang 2-3 mm. Sau 4 tudn
van hanh, gia tri COD dau ra luon thép hon
50 mg/L, hi¢u qua dat dugc cao nhét 95% vao céc
ngay tu 30-35.

Trong khi do, hiéu qua loai COD cuia bun hat
tao thanh & murc suc khi 2,5 L/phtt ciing c6 sy tang
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déu tir 45-83% trong khoang thoi gian tir lic khoi
dong dén ngay thir 25, sau d6 hidu qua xir Iy bién
thién khong déu, ¢ su ting giam lién tuc. Sy thay
dbi lién tuc nay c6 thé dugc giai thich do tir tudn
thar 3, bun hat tang nhanh kich thuéc (4-5 mm)
nhung hinh thanh nhimng khdi bun 16n, hat bun
khong 6n dinh. Bun hat hinh thanh & murc suc khi
2,5 L/phtt co sy phat trién manh cua vi khuan dang
soi nén bun khé ling d& troéi ra khoi hé thdng,
chinh diéu nay lam giam sinh khdi trong bé, gay
nén su x40 tron va thay ddi lién tuc hiéu qua xu ly
ctia hé thdng.

Nhu viy, co thé thay hiéu qua loai COD cta
bun hat phu thudc vao kich thudc, do 6n dinh cua
hat bun va néng dd sinh khéi trong bé. Bun hat
hiéu khi dwoc hinh thanh & muc suc khi 4 L/phut
tao thanh cdu tric 6n dinh, sinh khéi phat trién
nhanh nén c6 hi¢u qua loai COD cao hon va on
dinh hon hén so véi bun hat tao thanh véi muc suc
khi 2,5 L/phut véi kich thuéce 16n nhung khong on
dinh, dé bi v& ra trong qua trinh van hanh.

Béang 5 térp tat mot sb thong s6 ctia bun hat tao
thanh trong bé SBR ¢ hai muc suc khi khac nhau
sau 35 ngay van hanh.

Bing 5: M@t s6 chi tiéu bun hat & hai mirc suc
khi sau 35 ngay van hanh trén bé SBR
Mirc suc khi

Pon

STT Théng sb vi 2,5L/ 4L/
i phut phut

1 SS mg/L 3350  5.490
2 Vvss mg/L 2610  5.050
3 Van t@c léng m/h 5,5 11,8

Chi s thé tich
4 o sv1 mL/g 98,5 48,9
5 pensuatloal Ly g0.85% 92.96%
6 TyleVSS/SS % 78 92
4 KET LUAN

— Pdi v6i mic suc khi 2,5 L/phat, hat bun
hinh thanh véi kich thudc l6n sau 35 ngay vén
hanh, c6 sy phat trién manh cta vi khuan dang soi,
hinh dang hat bun khong déu, rit kém dn dinh, bun
¢6 chi s6 SVI dao dong trong khoang 76-90 mL/g,
hiéu qua xt ly COD chi dat dugc khoang 83-85%.
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— Trong khi d6, véi mic suc khi 4 L/phut, hat
bun hinh thanh véi kich thuéc 2-3 mm sau 5 tudn
van hanh, c6 cdu tric tron déu, hat bun dn dinh,
kha nang léng rat tot thé hién qua chi s6 SVI thip,
dao dong trong khoang 48,9-54,3 mL/g. Hi¢u qua
xtr Iy COD dat dugc rat cao, khoang 93-95% va 6n
dinh trong sudt thoi gian van hanh.
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