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NGHIEN CUU TAO BUN HAT HIEU KHi KHU' COD VA AMMONIA TREN
BE PHAN UNG KHI NANG TUNG ME LUAN PHIEN (SEQUENCING
BATCH AIRLIFT REACTOR)

Nguyén Trong Luc® Nguyén Phuéc Dan®, Tran Tay Nam®@
(1)S& Khoa hoc va Cong nghé Pha Yén
(2)Trvong Pai Hoc Bach Khoa, PHQG-HCM
(Bai nhan ngay 13 thang 11 ndm 2008, hoan chinh stra chita ngay 27 thang 02 nam 2009)

TOM TAT: St dung nuéc thai téng hop c6 ngudn cacbon la gluco dé nudi cdy bun hat
hiéu khi trén bé khi nang tlrng mé luan phién (SBAR) véi hat vd so nghién cé kich thuwdc 150-
200 pm lam chat mang. SBAR duwoc van hanh & thoi gian lvu nwéc (HRT) 5,1 gio, van téc khi
cdp vao duy tri 6n dinh 4lit/pht twong ng van téc khi nang 4,2 cm/s. Thi nghiém duoc thuc
hién & hai tai trong chét httu co (OLR) 2,6 va 5,2 kgCOD/m®.ngay tng véi ndng do COD va
N-ammonia lan luot la 600; 1200 mg/l va 26; 60 mg/l. Sau 61 ngay van hanh bun hat hinh
thanh c6 kich thuéc tir 1-1,2 mm va kich thuéc tang dan 1én dén 5 mm sau 80 ngay. Bun hat cé
van téc 1ang 36-54 m/h, SVI 11,4-44,2 ml/g. Bun hat c6 kha ning x& Iy COD trén 96% va
ammonia 75-90%. Qué trinh nitrat hoa va khir nitrat dién ra dong thoi trong ban hat. Hiéu
qua x& ly bun hat gidm khi mé hinh xuét hién hién tugng tao khoi va dich nhay chiém wu thé
trong bé nudi cay.

Tl khoa: Bun hat hiéu khi, BE phan (tng khi nang tirng mé luan phién, Qua trinh tao
hat, Hién twong tao ban khéi

1. GIOI THIEU

Qua trinh nghién ctu tao bun hat dugc nghién ciru vao nhitng thap nién 1980, tap trung
chl yéu la bun hat ky khi trén bé UASB. Cong nghé tao bun hat dugc phat trién va nghién ctu
rong rai khoang 20 nam qua [2][18]. Qua trinh hinh thanh bun hat la két qua su két hop cac té
bao vi sinh tiép xdc nhau twong ddi 6n dinh dwdi cac diéu kién ly — héa — sinh. Bun hat cling
c6 thé dwoc xem nhu la treong hop dac biét cla sy phat trién mang sinh hoc (biofilm) [22].
Nhiéu nghién ctru vé bun hat hiéu khi cho thdy bun hat hiéu khi cé nhiéu wu diém hon bun
hoat tinh théng thudng, kha nang lang tét, duy tri duoc ndng do sinh khéi cao, c6 kha ning
chiu duoc tai trong chét hitu co cao, ciu trdc day dic, ran chéc [24] va cd kha nang xi ly dong
thoi chat hitu co va nitrogen. Ngoai ra, kha nang Iang tét clia bun hat cai thién duoc viéc tach
sinh khéi tir nwdc thai, 1am giam dién tich duoc cong trinh 1ang phia sau. Diéu nay c6 y nghia
rat thuc tién (ng dung x ly nudc thai.

Nhiéu yéu t6 anh hudng dén qua trinh hinh thanh va tinh chét clia bun hat. Cac yéu t6 bao
gdm co chét, tai trong chét hitu co, thay lwc, thoi gian 1dng, DO v.v.. [11]. Hau hét cac nghién
clru tao bun hat chl yéu trén bé tlrng mé luan phién (Sequencing Batch Reactor — SBR). Tuy
nhién, nhitng nghién ctru trwdc cho rang viéc lya chon thiy dong luc [16] va luc cat [10] dong
vai trd chl yéu trong quéa trinh tao hat. Ché do thlly ddng luc hoc dwoc tao bang van téc khi
nang. Nhiu nghién ctru trudc cho rang véi lwc ct cao tao duoc poli-saccarit ngoai bao
(Extracellular Polysaccharides — EPS) cao lam cho bun hat rdn chic, day dac hon. Van téc khi
nang thap hon 1,2 cm/s qué trinh tao hat khong thanh céng [18][19] va van téc khi nang thap
1,4 hodc 2,0 cm/s khdng tao s 6n dinh bun hat [2]. Quéa trinh tao ché dd thiy dong luc hoc
phu thudc chl yéu hinh dang bé phan (ng, cu thé phu thudc ty 1é chiéu cao/dwong kinh bé
(H/D).
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BE SBAR c6 dac diém tao dwoc hai dong khi nang va dong xudng riéng biét, lam gilp
tdng ché do thay ddng lwc hoc, luc cat gitp qué trinh tao hat t6t hon. Vi thé trong nghién ctru
nay Iva chon bé SBAR nghién clru qua trinh tao, xem xét cac dac tinh bun hat, hiéu qua xt ly
COD va ammonia trong bé nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. M6 hinh nghién ctru

B& SBAR bang arcrylic c6 thé tich lam viéc 2.4 lit (hinh 1), duong kinh trong clia éng
ngoai 6,5 cm, cao 104 ¢cm va 6ng trong 4,5 cm cao 90 cm dat cach day 2 cm. Khéng khi duoc
dua vao bé bdi thiét bi phan tan khi véi lvu lvgng khi khdng doi 4 lit/phdt, tvong (ng véi van
toc khi nang 4,2 cm/s [17]. Nhiét dd nudi cdy bun hat & nhiét do phong 35-36°C. Nudc sau khi
X ly dugc thao bdi van dién tir cach day 40 cm.

yEEN ®
| =
T (1) BE chtra nudc vao
(2) Bom dinh lugng
J (3) Van dién tr
ffff S (4) Bang didu khién ty dong (timer)
S g 3 (5) Bom khi nén
: (6) Van diéu chinh lwu lvgng khi
® _ (7) Bé chira nugc ra
[V ] N |
v - -
= A

Hinh 1. M& hinh SBAR thi nghiém

2.2. Thanh phan nuéc thai
St dung nuwéc thai tong hop cd cac thanh phan dugc ldy theo méi trwong nudi cdy cla
Thanh va cong s [20]. Thanh phan nuéc thai dwoc trinh bay theo Bang 1.

Bang 1. Thanh phan nudc thai tong hop cho hai tai trong thi nghiém

Nong do (mg/l)
Thanh phan Tai trong 2,6 Tai trong 5,2
kgCOD/m*.ngay kgCOD/m?*.ngay

Glucose 664,3 1300
NaHCO; 270 540
NH,CI 127 248
K,HPO, 53,5 107
CaCl,.2H,0 30 30
MgSO,.7H,0 12 12

FeCl; 3,6 3,6

0,12 ¢g/L; K1 0,03 g/L

Vi lugng (1ml/l) bao gém H;BO; 0,15 g/L; CoCl,.6H,0 0,15 g/L; CuSO,.5H,0 0,03 g/L;
FeCl3.6H,0 1,5 g/L; MnCl,.2H,O 0,12 g/L; Na,M0,0,4.2H,0 0,06 g/L; ZnSO4.7H,0
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V@i cac thanh phan trén, ndng do COD clia nudc thai tong hop 600-1200 mg/l, ndng dd N-
NH; 26-60 mg/l; nong do P tong 13-26 mg/l. Ty 1é COD:N:P tuong (ing 100:5:1. Nudc thai
dwoc hiéu chinh téi gia tri 7,2 + 0,2 bang dung dich NaHCO:s.

2.3. Chat mang va mam bun nubi cay

Bun hoat tinh 14y tir tram x& ly nwéc thai tap trung khu cong nghiép Lé Minh Xuéan. Bun
nay dwgc dua vao mé hinh c6 ham lugng MLSS ban dau 4000 mg/l, MLVSS 2200 mg/l va
SVI 200 ml/g. Chat mang la vé sd huyét dwoc rira sach loai cac chat hitu co, sau dé nghién
nat, ray chon kich c& 150-200 um. Chat mang duoc rra nhiéu 1an véi nuéc cat dé loai bo cac
hat keo, sdy kho 105°C trong 24 gi¢ trudc khi dua vao mo hinh. Sau giai doan chay thich nghi,
bd chat mang la vo sd vao md hinh, luvgng voé so cho vao 20 g/l [20].

2.4. Ché d6 van hanh mé hinh

M@ hinh van hanh theo ché do tw dong thoi gian. Chu ky hoat dong 3 gio' cho mbi mé: 6
phut cép nudc, 154 -166 phat thGi khi, 3-10 phdt Iang, 5-10 pht rat nuéce. Thé tich rdt nuéc
sau moi mé la 54 %. Ché do van hanh bé SBAR dugc trinh bay trong Bang 2.

Bang 2.Ché do van hanh bé SBAR

Tai trong Thoi gian
Giai doan kgCOD/m?’. Théi khi Léng | Ratnuéc
ngay (phut) (phut) (phut)

Thich nghi 2,6 154 10 10
Van hanh

Ngay thi 1-7 2,6 154 10 10
Ngay thtr 8-15 2,6 154-161 9-3" 10
Ngay thir 22-35 2,6 166 3 5
Ngay thi 36-80 5,2 166 3 5

* Mbi ngay giam 1 phdt I&ng, tang 1 pht théi khi

2.5. Phuong phép phén tich

Céc chi tiéu phan tich duoc xac dinh theo phuong phap chudn xac dinh cho xét nghiém
nwéc va nudce thai [1]. Cac phuong phap duoc trinh bay theo Bang 3.

Bun hat duoc quan sat bang kinh hién vi OLYMPUS CX 21FS1 va xac dinh dudng kinh
hat bang thudc do c6 dd phan vach nhd nhat Imm va budng dém hdng cau cd do phan vach
nhd nhéat 50pm. Anh bun hat dwoc chup bing may anh k¥ thuat s& Konica-minolta véi do phan
giai 8.0 Megapixel.

Van t6c 1ang clia ban hat duoc xac dinh theo phuong phéap clia Etterer va Wilderer [5],
thuc hién trong mé hinh Iang tinh bang nhua arcrylic véi dwong kinh 8 cm, chiéu cao 90 cm.
Bun hat duoc dit vao trong md hinh va ghi nhan thoi gian 1ang cudi cting bang déng hd bam
giay tai vi tri cach day bé 30 cm. Mi thi nghiém trung binh thwc hién 10 Ian.

Ty 1€ (%) kich thuéc clia hat bun duoc xac dinh dua vao s lwgng hat bun cé kich thuéc
phan dinh truéc (< 0,5; 1,0-1,2; 1,5-2,0; 2,5-3,0; 3,0-3,5; 4,0-5,0 mm) trén tong sd hat bun c6
trong 10 ml thé tich bun hat. Lay 10 ml bun hat rira sach nhiéu Ian voi nwdc cat, tién hanh cho
vao dfa petri dugc dat trén thudc do co6 dd phan vach nhd nhat 1mm. Dung may anh k¥ thuat
s6 Konica-minolta c6 do phan giai 8.0 megapixel chup s phan bd hat bun trén dia petri. Dung
may tinh phong dai anh va ghi nhan s6 lugng hat ban ¢ kich thuéc phan dinh san, tir d6 tinh
duoc ty Ié kich thudc hat bun chiém trong bé.
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3. KET QUA VA THAO LUAN

Qua trinh nghién ctru bun hat hiéu khi trén bé SBAR dugc quan sat trong 80 ngay. Nghién
C’L'I’U xem xét sy bién doi hinh thai bun hat, thoi gian hinh thanh, kich thwéc hat bun, kha nang
lang va hiéu qua x& ly bun hat.

3.1. Giai doan chay thich nghi

Giai doan thich nghi dwoc chay voi tai trong 2,6 kg COD/m®.ngay, & thoi gian luu nwéc
5,1 h. Nong do MLSS ban dau 4000 mg/I c6 ty 1&8 MLVSS/MLSS bang 55%. Sau hai tuan chay
thich nghi ham lvgng MLVSS tang 2200 mg/l 1én dén 3900 mg/l va ty 1é MLVSS/MLSS dat
t6i 84%. Hiéu qua xt ly COD dat gid tri 6n dinh 95% va néng dé6 COD dau ra nhé hon 30
mg/l. Mau sic clia bun thay d6i tir mau nau den dén mau vang nau. Béng bun ldng nhanh hon
twong tng SVI 39 ml/g so véi SVI ban dau 200 ml/g.

3.2. Su hinh thanh bun hat

Sau chay giai doan thich nghi, mam buan hat ban dau c6 hinh thai khong déng déu, bong
bun to ¢ cdu tric mém, khdng 6n dinh va mau bun mau vang nau. Vo so co tac dung lam chat
mang gilip qua trinh tao hat nhanh hon va tao lic ma sét trén thanh bé gidip lam sach Iép mang
sinh hoc bam trén thanh bé phan (rng trong qua trinh nudi cay.

Vao ngay th¢ 11, mot sd bun hat dugc hinh thanh nhwng hinh thai khéng dong déu, cé
nhiu to, cdu truc ban mém, mam bun cd thudc nhd hon 150 um va mét s sinh khéi bét dau
bam trén bé mat chat mang tao thanh I¢p mang sinh hoc méng. L&p mang sinh hoc ngay cang
day Ién bao phu ldy chat mang va ban hat bat dau hinh thanh vao ngay thir 28. Tuy nhién, ty 1&
bdng bun véi bun hat con cao va hinh thai bun hat chwa ré rét. Tir ngay 28 dén 35 kich thuéc
bun tang cham, hinh dang chwa dong déu.

Tai trong chét hitu co (Organic loading rate — OLR) la m6t thdng s6 quan trong anh hudng
dén qua trinh tao hat, kich thuéc hat, kha nang lang va hoat dong vi sinh trong ban hat [4].
Nghién ctu clia Liu va Tay [11] cho thdy OLR thdp dan dén su hinh thanh ban hat thap va mét
thoi gian dai dat dén trang thai 6n dinh. Tai tai trong OLR 2,6 kg COD/m®.ngay kich thuéc hat
bun ting cham. Nhung khi ting tai trong OLR Ién 5,2 kg COD/ m®.ngay sau 7 ngay bun hat
hinh thanh rd rét va déng déu. Sau thoi gian 27 ngay c6 thé quan sat hat bun bang mét thuong.
Kich thudc lic nay dat tir 1,0-1,2 mm, hat bun nhan tron déu, ciu tric ran chic va mau vang
sam. Lwong ban hat chiém wu thé hon bong bun (hinh 2g). Nhu vay, & tai trong chat hiiu co
cao lam kich thuéc bun hat tang nhanh. Két qua nghién clru nay tuong tw két qua nghién ctu
clia Chen va cdng su [3]. Sau 80 ngay thi nghiém bun hat c¢d kich thwéc 4-5 mm, mau trng
nhat. Md hinh xuét hién hién twong tao khéi va dich nhay. Cau trGc bin mém va vi khuan
filamentous chiém wu thé trong bé nubi cdy, bun lang cham, twong tng SVI 44,2 ml/g.

at mang vo so

@ (b) (©
V6 so huyét str dung trong thi Bun hoat tinh giai doan thich Mang vi sinh bam trén vd so ngay
nghiém nghi (x10) thir 33 (x 40)
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Hinh 2. Sy thay d&i hinh thai hat bin theo thoi gian thi nghiém
3.3. Bac diém bun hat

3.3.1. Ty Ié MLVSS/MLSS

Ty Ié nay lién quan dén thanh phan sinh hoc. Banh gia mat do sinh khéi trong hat ban. Ty
16 MLVSS/MLSS giai doan chay thich nghi la 84%. Khi cho vo s0 vao md hinh lam tdng ham
lrgng chét ran lo 1ing trong md hinh, vi vay ty I8 nay gidm con 62%. Va ty 1& nay giam con 57
% khi md hinh chay 6n dinh & thoi gian 1ng 3 phit va thao nwdc 5 phit. Tuy nhién, khi bun
hat d4 hinh thanh va c6 thé quan sat bang méat thuong, ty 18 MLVSS/MLSS gia ting va dat ty
I8 98% (hinh 3). So v&i bun hoat tinh thi bun hat nay cé ty Ié cao hon. Ty 18 MLVSS/MLSS
trong bun hoat tinh théng thudng 0,85 [8].
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Hinh 3. Ty Ié MLVSS/MLSS theo thoi gian thi nghiém
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3.3.2. Kha nang lang bun hat

Khé nang lang ctia bun hat hiéu khi danh gia hiéu qua tach gitta pha chat ran-16ng trong bé
phan (rng. Day la yéu t0 can thiét dé giam thoi gian thdo nwdc trong bé SBR va giam duoc
dién tich bé ldng cong trinh phia sau trong hé théng xt ly nuéc thai va gidp giam chi phi xi ly.
Tinh 1&ng ctia bun dugc thé hién bang van téc lang va SVI.

Bun hoat tinh ban dau khi nudi cay c6 SVI 200 ml/g, khi sinh khoi vi sinh bam trén bé mét
v s0 bun 1ang nhanh, 1am gia tri SVI gidm nhanh xuéng 11,4 ml/g vao ngay 40 (hinh 4a). Vai
tro clia vo so 1am tang kha nang lang cda bun hat. Tuy nhién, tir ngay 57 tré di SVI ting dang
ke, tang Ién dén 44,2 ml/g. Theo Beun [2] gia tri SVI clia bun hat thvong dao dong 30-80 mi/g.

Van téc lang hat ban quyét dinh thoi gian 1ang clia SBAR. Van tc 1ang clia bun hat dao
dong 36 dén 54 m/h (hinh 4b). Van téc nay I6n hon van tdc cdia bun hoat tinh. Van téc lang
cla bun hoat tinh 4-5 m/h [6]. TU ngay thi 67 tré di, md hinh xuét hién hién tugng tao khoi va
dich nhay chiém wu thé trong bé nudi cdy. Dich nhay nay co thé la do lvgng chat trung hop
ngoai bao (Extracellular Polymeric Substances — EPS) quéa cao, do si phat trién vi khuan
filamentous chiém wu thé duwoi diéu kién bat lgi cla m6i truong nudi cdy. Hién twong dich
nhay thudng dugc tim thay trong nudc thai co ndng do va tai lugng COD dé phan hly sinh hoc
cao [15]. K&t qua lam can tré qua trinh 1ang cla hat bun va SVI giai doan nay tang. V&i sy
phét trién clia vi khudn filamentous chiém wu thé Iam giam van téc lang clia bun hat [15].Vi
vay khi bun hat cé kich thuéc 16n hon 3,5 mm van téc 1ang hat ban lai giam xuéng.
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Hinh 4. Sy thay d6i SVI (a) va van toc Iang cla hat bun (b) theo thai gian thi nghiém

3.3.3. Kich thwéc hat bun

Mam bun hat ban dau co kich thwéc nhd hon 150 pm. Kich thwdc nay ting cham trong bé
nuoi cdy trong 35 ngay dau nudi cdy (hinh 5a). Kich thudc bun hat 1,0-1,2 mm cd thé quan sat
bdng mét thudng. Khi ting OLR 5,2 kg COD/m®.ngay, kich thuéc bun hat ting nhanh va tir
ngay 67 dén ngay 80 cd sw phat trién filamentous trong md hinh lam kich thwéc bun hat tang
rat nhanh. Sau 80 ngay thi nghiém bun hat c6 kich thuéc 4,0-5,0 mm. Ty Ié kich thwéc bun hat
phan bd khdng dong déu trong hé thdng nudi cdy (hinh 5b). Giai doan dau hat bun hinh thanh
kich thuéc tir 1,0-1,2 mm chiém chd yéu, nhwng thoi gian vé sau cé su phan b6 r6 rét va kich
thwéc bun hat dong déu vao ngay thi 78 tir 4,0-5,0 mm.
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Hinh 5. Sy thay d6i kich thudc bln hat (a) va sw phan bo kich thwdc hat bin (b) theo thoi gian thi
nghiém

3.4. Thoi gian lvu ban (SRT)

Thoi gian Ivu bun (Sludge Retention Time — SRT) thé hién dugc ndng do sinh khéi luu
trong bé phan (rng. Diéu nay danh gia dong thoi kha nang xr ly COD va qua trinh nitrat hoa
clia bun hat. Thong thudng SRT dugc duy tri bang cach rdt thé tich bun ¢d dinh cho méi mé.
Tuy nhién, trong nghién cttu nay luveng bun dw khdng rut ra cho méi mé, nén SRT phu thudc
vao lugng sinh khéi trong bé, thé tich nudc rat ra va lugng sinh khéi tréi ra mdi mé. SRT thay
doi theo thoi gian van hanh va bién thién tir 2,4 dén 12,7 ngay (hinh 6). Giai doan bun hat c6
kich thuwéc 0,4-1,0 mm, SRT cao nhat 12,1-12,7 ngay. Tuy nhién, ham lvgng MLVSS trong
mo hinh cao 13500 mg/I 1am tic nghén &ng rdt nwdc. Theo Liu Y va Liu Q.S [9] dé kiém soat
va han ché su phat trién filamentous trong hé théng SBR thi SRT dugc kiém soat nho hon 10
ngay va nong do sinh khéi phai nhd hon 10 g/l. Vi vay, thoi diém nay tién hanh rit bot sinh
khdi trong hé thdng va ham lwvgng MLVSS trong hé thdng 9000 mg/l va twong (ng véi SRT la
5,4 ngay. Vao ngay tht 67 tré di, mo hinh cd hién twgng tao khéi va dich nhay nén lam can tré
qua trinh I&ng cdia bun hat va lam sinh khéi clia ban tréi ra nhigu dan dén SRT giam dang ke.
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Hinh 6. Sy thay d6i MLVSS va SRT theo thi gian thi nghiém

3.5. Hiéu qua xtr ly COD va ammonia
Tai céc tai trong chat hitu co OLR 2,6 va 5,2 kg COD/m’.ngay tuong (*ng véi ndng do
COD dau vao la 600 va 1200 mg/l, hiéu qua x& ly ctia bun hat ludn trén 96% (hinh 7a) va nong
dé COD dau ra nhé hon 50 mg/l. Trong nghién ctru nay st dung glucose, nén co thé xem COD
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twvong duong BODs. Trung binh F/M dao dong tir 0,41-0,88 kg COD/kg VSS.ngay™. Gia tri
nay cao gap 3 lan so v&i bun hoat tinh thong thuong trong bé SBR. F/M trong bé SBR 0,05-0,3
kg BOD/kg VSS.ngay ™ [15]. Hau hét cac hitu co déu phan hly sau 20 phdt suc khi va ndng do
COD luc nay nhoé hon 60 mg/l. Két qua nay tuong tu két qua nghién ctru Chen va cong su [3].
Khi md hinh xuét hién tao khoi va chat nhay hiéu qua xt ly COD giam, sau 120 phit néng do
COD dau ra nhé hon 60 mg/l (hinh 9), va hiéu suét xt ly con 70% vao ngay thi 80.

COD (mg/l)

+ COD vao =" CODra a Hiéuquaxtly 701 © N-NHs V30 = N-NH.ra 4 Hidugquaxily T 100
1400, unimand o sA5RRY 4 auas, aad 100 L g o quaxaly | %
o o 601 A A 22 .
12001 * S0 . 0 00 o %9 b0 A o . R * . 1Lgo
T0E gl st o ' g
= 100 | > = s . 770X
E: 8001 OLR=26 * OLR=52 2 2w ° T60 3
a > r-g I‘.g AAA 4 50 Pg
S 6001w #wewe o + 40 g ; 307 atn 1a0 2
4001 i T 20 . . t30 T
Lo | . - T20
2001 . 0 = . . 1o
=" "mugass gn'sgu. L l'fl.f'l 0 0 i i i i i i 0
0 10 20 30 40 50 60 70 80 90 55 60 65 70 75 80 85 90
Thoi gian (ngay) Thoi gian (ngay)
(a) (b)
Hinh 7. Hiéu qua x& ly COD (a) va hiéu qua xt Iy N-NH; & ti trong 0,2 kg N-NHg/m?*.ngay (b) theo
thoi gian thi nghiém
Khi ndng dd chét hitu co cao, vi sinh vat can st dung oxy dé oxy hda céac chat hitu co. Vi
vay, DO trong 10 phat dau ludn nhé hon 2 mg/l hau hét cac tai trong, sau dé tang nhanh va
tién dan dén 6 mg/l (hinh 8).
700 - 6.00 1400 T 6.00
600 * 1500 1200 1500
500 Lao0 = é: 1000 1 400 %
400 =4 E 800 —=— COD DO
~-cob Do 1300 £ Q - 730 %
300 - o O 600 2
1 e © 1 2.00
200 - 200 400 '
100 + .00 200 + 1.00
0 T T T T T T 0.00 0 -+ T T * * # . 0.00
0 30 60 90 120 150 180 210 0 30 60 90 120 150 180 210
Thoi gian (phat) Thoi gian (phat)
(a) (b)

Hinh 8. Kha nang xt ly bun hat: (a) OLR 2,6 kg COD/m.ngay; (b) OLR 5,2 kg COD/m®.ngay
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Hinh 9. Kha ndng xt ly COD vao ngay 75 (a) va hiéu qua xt ly N-NH; ngay 70 va 80 (b)
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(a) (b)

Hinh 10. Sy thay d6i N-NHs;, N-NOs, N-NO, ctia biin hat vao ngay 70 (a) va ngay 80 (b)

Khi khao sat & tai trong N-NH; 0,2 kg N-NHs/m®.ngay tuong tng nong do N-NH; 60 mg/I,
kha nang xt ly ammonia cla bun hat dat trén 75 dén 90%, ddi khi 1én dén trén 90%, nong do
N-NH; dau ra tuong (rng 4,6 dén 18,8 mg/l. SRT thay doi tir 4,8- 8,3 ngay. Hiéu qua xt Iy N-
NH; gidm tlr ngay 78 trod di dén thoi diém két thlc thi nghiém dat 51% (hinh 7b, 9b va hinh
10).

Theo két qua nghién cru Yong va cong su [23] cho thay trong diéu kién DO cao, DO gidm
dan tlr ngoai vao bén trong hat bun va bang khéng & do sau 1,6 mm tinh tir bé mét cla bun hat.
Nhv vay, trong bun hat ton tai ving hiéu khi, thiéu khi va ky khi. Dong thoi, theo két qua
nghién ctru clia Jang va cong su [7] vi khuan oxy hda ammonia ton tai chd yéu l6p ngoai, 16p
gilra clia hat bun va hau nhw qua trinh nitrat hda xay ra tlr bé& mat dén vi tri 300 um bén trong
bun hat. Hat bun tai thoi diém khao sat cd duong kinh 3,0-5,0 mm. Két qua khao sat theo thoi
gian (hinh 10) cho thdy ammonia giam nhanh nhung nitrat, nitrit ting khong dang ké. Nong do
N-NO;, N-NO, dau ra thap, ludn luén nhé hon 0,1 mg/l (N-NO,) va 0,3 mg/l (N-NQOs). Piéu
nay cd thé la do qua trinh nitrat hoa va khir nitrat ciing xay ra dong thoi.
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4. KET LUAN

Tw nhitng két qua nghién ctru dugc trinh bay trén, cac két luan sau duoc dua ra:

- BUn hat tao trong bé SBAR v&i chat mang vo so (150 -200 pm) vao ngay thiv 28 da tao
dwoc I6p mang sinh hoc bao phl trén vé so va tao dwoc hat bun. Khi tang OLR 5,2 kg
COD/m®.ngay qué trinh hinh thanh hat bun nhanh hon, ciu tric hat bun rén chéc, nhan tron
déu va mau vang sam.

- Van t6c Iang cia ban hat 36-54 m/h, SVI dao dong 11,4- 44,2 ml/g, ty 1&8 MLVSS/MLSS
cao va dat dén 98 %.

- Hiéu qud xt ly chat hitu co cla bun hat trén 96% & day ty s6 F/M 0,41-0,88
kgCOD/kgVSS.ngay™. Hau hét COD duoc xtt ly trong 20 phat suc khi dAu tién.

- Hiéu qua x® ly ammonia cla bun hat dat 75-90%. Trong buin hat c6 thé xay ra dong thoi
qua trinh nitrat héa va kh nitrat hda.

- Hién tuong tao khéi va dich nhay lam giam van téc 1dng cla hat bun dan dén giam thoi
gian lvu ban va dong thei gidm hiéu qua xt ly COD va ammonia.

STUDY ON GRANULATION OF ACTIVATED SLUDGE USING
SEQUENCING BATCH AIRLIFT REACTOR FOR COD AND AMMONIA
REMOVAL

Nguyen Trong Luc”, Nguyen Phuoc Dan®®, Tran Tay Nam®
(1) Department of Science and Technology of Phu Yen
(2) University of Technology, VNU-HCM

ABSTRACT: Synthetic wastewater with glucose as carbon source was used for
cultivation of aerobic granules in sequencing batch airlift reactor (SBAR). Grinded shell
powder with diatmeter of 150-200 um used as carrier. SBAR was run at hydraulic retention
time (HRT) 5.1 hours, airflow of 4 liters/m and airlift velocity of 4.2 cm/s. The experiment was
run at two organic loading rates (OLRs). They were 2.6 and 5.2 kg COD/m’.day,
corresponding to influent COD and N-ammonia of 600; 1200 mg/l and 26; 60 mg/l,
respectively. After 61 days of running, aerobic granules with size of 1,0-1,2 mm are formed.
The size of granules increased to 5 mm at 80th day. Aerobic granules had settling velocity of
36-56 m/h, SVI of 11,4-44.2 ml/g. COD and N-ammonia removal of SBAR were greater than
96% and 75-90%, respectively. It was found that nitrification and denitrification occurred
simultaneously in granules. The COD and N-ammonia of SBAR decreased to 70% and 51%,
respectively when filamentous sludge bulking and viscous bulking appeared simultaneously.

Keywords: Aerobic granular sludge, SBAR, Granulation, Bulking sludge
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