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TOM TAT: Sir dung nudc thdi tong hop cé nguon cacbon la gluco dé nudi cdy bim hat
hiéu khi trén bé khi ndng timg mé ludn phién (SBAR) vdi hat v6 s6 nghién cé kich thude 150-
200 pm lam chdt ‘mang. SBAR dwgc van hanh & thoi gian luu nwoc (HRT) 5,1 gio, van téc khi
cdp vao duy tri on dinh Alivphit twong img vdn toc khi nang 4,2 cm/s. Thi nghiém duwoc thuc
hi¢n & hai tai trong chdt hitu co (OLR) 2,6 va 5,2 kgCOD/m’.ngay ung vai nong dg COD va
N-ammonia ldn luot la 600; 1200 mg/l va 26; 60 mg/l. Sau 61 ngay vdn hanh bun hat hinh
thanh co kich thudc tic 1-1,2 mm va kich thiée ting dan lén dén 5 mm sau 80 ngay. Bim hat cé
vén téc ling 36-54 m/h, SVI 11,4-44,2 ml/g. Biun hat cd_kha ndng xu Iy COD trén 96% va
ammonia 75-90%. Qua trinh nitrat héa va khi nitrat dién ra dong thoi trong bun hat. Hiéu
qua xir Iy bun hat giam khi mé hinh xudt hién hién twgng tao khéi va dich nhay chiém wu thé

trong bé nudi cdy.
Tir khéa: Biun hat hleu khi, Bé phan img khi nang timg mé ludn phién, Qud trinh tao

hat, Hién twong tao bun khéi
1. GIOI THIEU

Qua trinh nghién clru tao bun hat dugc nghién ciru vao nhirng thap nién 1980, tap trung
chu yeu la bin hat ky khi trén bé UASB. Cong nghé tao bun hat dugc phat trién va nghién clru
rong rai khoang 20 ndm qua [2][18]. Qua trinh hinh thanh bun hat la két qua sur két hop cac té
bao vi sinh tiép xtc nhau tuong dbi én dinh duéi cac diéu ki¢n ly — hoa — sinh. Bun hat ciing
¢6 thé duge xem nhu 13 trudng hop déc biét cua sy phat tnen méng sinh hoc (biofilm) [22].
Nhiéu nghién ctru vé bun hat hiéu khl cho thdy bun hat hleu khi cé nhiéu wu diém hon bun
hoat tinh thong thucmg, kha nang lang tét, duy tri duoc nong d6 sinh khdi cao, c6 kha nang
chiu duoc tai trong chat hitu co cao, ciu tric day dic, ran chéic [24] va c6 kha nang xir ly dong
thoi chit hitu co va nitrogen. Ngoai ra, kha nang ling t6t cua bun hat cai thién duoc viéc tach
sinh khdi tir nuée thai, lam giam dién tich duoc cong trinh ldng phia sau. Piéu nay cé y nghia
rit thyc tién ung dung xtr ly nude thai.

Nhiéu yeu t6 anh hudng dén qua trinh hinh thanh va tinh chit cia bun hat. Cac yéu té bao
gdm co chit, tai trong cht hitu co, thiry lwc, thoi gian ling, DO v.v.. [11]. Hau hét cac nghién
ctru tao bun hat chu yeu trén bé tung mé luan phién (Sequencing Batch Reactor — SBR). Tuy
nhién, nhirng nghlcn ciru trudce cho ring viéc lya chon thiy dong luc [16] va luc cit [1 0] dong
vai trd chu yéu trong qua trinh tao hat. Ché do thuy dong luc hoc dugc tao bing van toc khi
ning. Nhiéu nghién ciru trude cho rang voi luc cit cao tao dugc poli-saccarit ngoai bao
(Extracellular Po!y.s'acchar:des EPS) cao lam cho bun hat ran chic, day dac hon. Van tdc khi
néng thap hon 1,2 cm/s qua trmh tao hat khong thanh cong [18][19] va vén téc khi ning thép
1,4 hodc 2,0 cm/s khéng tao su 6n dinh bun hat [2] Qua trinh tao ché do thuy dong luc hoc
phu thudc chii yéu hinh dang bé phan (g, cu thé phu thudc ty 1& chiéu cao/dudng kinh bé

(H/D).
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Bé SBAR c6 dic diém tao dugc hai dong khi néng va dong xubng riéng biét, lam glup
ting ché 46 thiy dong luc hoc, luc cét gitip qué trinh tao hat t&t hon. Vi thé trong nghién ciru
nay lua chon bé SBAR nghién clru qua trinh tao, xem xét céc dac tinh bun hat, hiéu qua xir ly
COD va ammonia trong bé nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. M6 hinh nghién ciru

Bé SBAR bang arcrylic co thé tich 1am viéc 2.4 lit (hinh 1), dudng kinh trong cua bng
ngoai 6,5 cm, cao 104 cm va 6ng trong 4,5 cm cao 90 cm dit cach day 2 cm. Khong khi dugc
dua vao bé boi thiét bi phan tan khi véi luu Irgng khi khéng doi 4 lit/phut, twong {ing voi van

toc khi néng 4,2 cm/s [17]. Nhiét d6 nudi cdy bun hat & nhiét d6 phong 35-36°C. Nudce sau khi
xur ly dugce thao béi van dién tir cach day 40 cm.
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Hinh 1. M6 hinh SBAR thi nghiém

2.2. Thanh phén nuéc thai
Sir dung nudc thai tong hop c6 céac thanh phan dugc iy theo méi trudng nudi cdy cua
Thanh va cong su [20]. Thanh phan nude thai dugce trinh bay theo Bang 1.

Bang 1. Thanh phin nudc thai tdng hop cho hai tai trong thi nghiém

Néng do (mg/1)

Thanh phén 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
MgS0,.7H,0 12 12
FeCls 3,6 3,6
Vi lugong (1ml/1) bao gom H;BO; 0,15 g/L; CoCl,.6H,0 0,15 g/L; CuS0,.5H,0 0,03 g/L;
FeCl3.6H,0 1,5 g/L; MnCl,.2H,0 0,12 g/L; Na;M0,0,4.2H,0 0,06 g/L; ZnS04.7H,0
0,12 g/L; K10,03 g/L
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Vi céc thanh phan trén, nong d6 COD cua nudc thai tng hop 600-1200 mg/l, ndng dd N-
NH; 26-60 mg/l; nong dé P tong 13-26 mg/l. Ty 1&é COD:N:P twong ung 100:5:1. Nudc thai
duoc hidu chinh t6i gia tri 7,2 + 0,2 bing dung dich NaHCO:;.

2.3. Chét mang va mim bun nudi ciy

Bun hoat tinh lay tir tram xir Iy nudc thai tap trung khu cong nghiép Lé Minh Xuén. Bun
nay dugc dua vao mé hinh c6 ham lugng MLSS ban dau 4000 mg/l, MLVSS 2200 mg/l va
SVI 200 ml/g. Chit mang 1 vo so huyet duoc rira sach loai céc chat hitu co, sau d6 nghién
nat, ray chon kich ¢& 150-200 pm. Chat mang dugc rira nhiéu lan véi nude cét dé loai bo cac
hat keo, sy khé 105°C trong 24 gid trudce khi dra vao mé hinh. Sau giai doan chay thich nghi,
bo chét niang 14 vo s0 vao md hinh, lugng vé so cho vao 20 g/l [20].

2.4. Ché @9 van hanh mé hinh

M3 hinh vén hanh theo ché d6 tu dong thoi gian. Chu ky hoat dong 3 gi¢ cho mdi mé: 6
phut cap nudc, 154 -166 phit théi khi, 3-10 phit ldng, 5-10 phat rat nuée. Thé tich rit nude
sau mdi mé 1a 54 %. Ché dg van hanh bé SBAR dugc trinh bay trong Bang 2.

Bang 2.Ché do vén hanh bé SBAR

Tai trong Thoi gian
Giai doan kgCOD/m’. Théi khi Ling | Rutnudc
ngay (phut) (phut) (phut)

Thich nghi 2,6 154 10 | 10
Vién hanh

Ngay thi 1-7 2,6 154 10 10
Ngay thir 8-15 2,6 154-161 9-3" 10
Ngay thir 22-35 2,6 166 3 5
Ngay thir 36-80 52 166 3 5

* M6i ngay giam 1 phiit ldng, tang 1 phiit théi khi

2.5. Phwong phap phan tich

Céc chi tiéu phan tich dugc xéc dinh theo phuong phap chuan xac dinh cho xét nghiém
nudc va nude thai [1]. Cac phuong phap dugc trinh bay theo Bang 3.

Bin hat dugc quan st bang kinh hién vi OLYMPUS CX 21FS1 va xic dinh dudng kinh
hat bang thmﬁ’c do c6 do phan vach nhé nhit Imm va budng dem héng cdu cé do phan vach
nho nhat 50pum. Anh ban hat duge chup bing may anh k¥ thuat sé Konica-minolta véi do phéan
giai 8.0 Megap:xel

Vin toc ling cuia bun hat duge x4c dinh theo phI.rO'ng phép cua Etterer va Wilderer [5],
thyc hién trong mé hinh ling tinh bing nhua arcrylic véi duong kinh 8 cm, chiéu cao 90 cm.
Bun hat duoc dat vao trong md hinh va ghi nhan thoi gian ling cubi cung bang ddng hd bim
gidy tai vi tri cach day bé 30 cm. Mdi thi nghiém trung binh thuc hién 10 lan.

Ty 1€ (%) kich thudc ciia hat biin dwoc xac dinh dwa vao sb lugng hat bun cd kich thude
phén dinh trude (< 0,5; 1,0-1,2; 1,5-2,0; 2,5-3,0; 3,0-3,5; 4050mm)trentongsohatbunco
trong 10 ml thé tich bun hat. Liy 10 ml bun hat rira sach nhiéu lan v&i nuée cit, tién hanh cho
vao dia petri dugc dat trén thuée do c6 d§ phan vach nho nht Imm. Dung mdy anh ky thut
56 Konica-minolta cé d6 phan giai 8.0 megaplxel chup sy phan bd hat bun trén dia petri. Dung
- may tinh phong dai anh va ghi nhén so lugng hat bun c6 kich thuéce phén dinh san, tir d6 tinh
dugce ty 1€ kich thuéce hat bun chiém trong bé.
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3. KET QUA VA THAO LUAN

Qua trinh nghién citu bun hat hiéu khi trén bé SBAR dugc quan sét trong 80 ngay. Nghién
clru xem Xét su bién dbi hinh thai bun hat, thoi gian hinh thanh, kich thuéc hat bun, kha ning
lang v hiéu qua xir Iy bin hat.

3.1. Giai doan chay thich nghi

Giai doan thich nghi dugc chay véi tai trong 2,6 kg COD/m’.ngay, & thoi gian luu nuée
5,1 h. Nong d6 MLSS ban diu 4000 mg/I ¢6 ty 16 MLVSS/MLSS béng 55%. Sau hai tuan chay
thich nghi ham lwong MLVSS ting 2200 mg/l 1én dén 3900 mg/l va ty 1é MLVSS/MLSS dat
t6i 84%. Hiéu qua xir Iy COD dat gia tri 6n dinh 95% va ndng d6 COD déu ra nho hon 30
mg/l. Mau sic clia bun thay dbi tir mau niu den dén mau vang niu. Béng bin ling nhanh hon
twong tmg SVI 39 ml/g so véi SVI ban dau 200 ml/g.

3.2. Sir hinh thanh bun hat

San chay giai doan thich nghi, mam biin hat ban dau c6 hinh thai khong ddng déu, bong
bin to ¢6 cdu tric mém, khong 6n dinh va mau bim mau vang niu. Vé so ¢6 tac dung lam chét
mang gitp qué trinh tao hat nhanh hon va tao lyc ma sét trén thanh bé gitip 1am sach 16p mang
sinh hoc bam trén thanh bé phén {ing trong qua trinh nudi cdy.

Vao ngay thir 11, mot s6 bun hat dugc hinh thanh nhung hinh théi khong dong déu, c6
nhiéu to, cdu tric ban mém, mdm bun ¢6 thuée nhéd hon 150 um va mot sd sinh khéi bit diu
bam trén bé mit chat mang tao thanh I6p mang sinh hoc méng. Lép mang sinh hoc ngay cang
day lén bao phu lay chit mang va bun hat bit dau hinh thanh vao ngay thir 28. Tuy nhién, ty 1¢
bong bin va6i bun hat con cao va hinh théi bun hat chua rd rét. Tr ngay 28 dén 35 kich thuéc
bun ting cham, hinh dang chua ddng déu.

Tai trong chat hiru co (Organic loading rate — OLR) 1a mot thong s6 quan trong anh huéng
dén qua trinh tao hat, kich thuéc hat, kha néng lang va hoat dong vi sinh trong bun hat [4].
Nghién ciru ciia Liu va Tay [1 I] cho thdy OLR thap dan dén su hinh thanh bun hat thap va mat
thoi gian dai dat dén trang thai 6n dinh. Tai tai trong OLR 2,6 kg COD/m ngay kich thude hat
bin ting cham. Nhung khi ting tai trong OLR Ién 5,2 kg COD/ m’.ngay sau 7 ngay bun hat
hinh thanh r5 rét va déng déu. Sau thoi gian 27 ngay c6 thé quan sat hat bun bang mat thudng.
Kich thude luc nay dat tir 1,0-1,2 mm, hat bun nhin tron déu, ciu tric rin chic va mau vang
sdm. Luong biin hat chiém vu thé hon bong bun (hinh 2g) Nhu vy, 6 tai trong chit hitu co
cao lam kich thuée biin hat ting nhanh. Két qua nghlen clru nay tucmg tu két qua nghlen clru
ctia Chen va cong su {3]. Sau 80 ngay thi nghiém bun hat c6 kich thudc 4-5 mm, mau trang
nhat. M6 hinh xuét hién hién tuong tao kh0| va dich nhdy. CAu triic bin mém va vi khuin

filamentous chiém wu thé trong bé nuéi cy, bun ling chim, tuong tmg SVI 44,2 ml/g.

. @ (b)
V6 s0 huyét sir dung trong thi Bun hoat tinh giai doan thich nghi ~ Mang vi sinh bam trén vo so ngay thir
nghiém (x10) 33 (x 40)
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Hinh 2. Sy thay d6i hinh thai hat bun theo thoi gian thi nghiém
3.3. Dic diém bun hat

3.3.1. Ty Ié¢ MLVSS/MLSS

Ty 1é ndy lién quan dén thanh phan sinh hoc. Panh gia mat d6 sinh khéi trong hat bun. Ty
1¢ MLVSS/MLSS giai doan chay thich nghi 1a 84%. Khi cho vo s6 vao md hinh lam ting ham
lwong chét rin lo hrng trong md hinh, vi vay ty 1€ nay giam con 62%. Va ty 1€ nay giam con 57
% khi mé hinh chay n dinh & thoi gian lang 3 phat va thao nudc 5 phat. Tuy nhién, khi bun
hat d hinh thanh va cé thé quan sat bang mat thuong, ty 16 MLVSS/MLSS gia ting va dat ty
1¢ 98% (hinh 3). So va&i bun hoat tinh thi bun hat nay c6 ty 1€ cao hon. Ty 1€ MLVSS/MLSS

trong bun hoat tinh thong thuong 0,85 [8].
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Hinh 3. Ty 1€ MLVSS/MLSS theo thoi gian thi nghiém
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3.3.2. Khd néng ling bin hat

Kha ning lang cua bun hat hiéu khi danh gia hiéu qua tach giita pha chét ran-léng trong bé
phan tng. Day la yéu td can thiét dé giam thoi g1an thdo nudce trong bé SBR va giam dugc
dién tich bé ling cdng trinh phia sau trong hé thong xu ly nudc thai va giap giam chi phi xu ly.
Tinh lang ciia bun duoc thé hién bang vén toc lang va SVI.

Bun hoat tinh ban dau khi nudi cay c6 SVI 200 ml/g, khi sinh khéi vi sinh bam trén bé mit
v0 s0 bun lang nhanh, lam gia tri SVI glam nhanh xudng 11,4 ml/g vao ngay 40 (hinh 4a). Vai
trd ctia vo so lam ting kha nang lang clia bun hat. Tuy nhién, tit ngay 57 tré di SVI tang déng
ké, tang 1én dén 44,2 ml/g. Theo Beun [2] gid tri SVI cia bun hat thlrcmg dao dong 30-80 ml/g.

Van téc ling hat bun quyét dinh thoi glan ling ciia SBAR. Van téc ldng cia bun hat dao
dong 36 dén 54 m/h (hinh 4b). Van téc nay 16n hon véan tdc ctia bun hoat tinh. Van tbe lang
ctia bun hoat tinh 4-5 m/h [6]. Tu ngay thr 67 trg di, md hinh xuét hién hién tuong tao khéi va
dich nhiy chiém wu thé trong bé nudi cdy. Dich nhiy nay c6 thé 1a do luong chat trung hop
ngoai bao (Extracellular Polymeric Substances — EPS) qua cao, do su phat trién vi khuan
filamentous chiém uu thé dudi didu kién bt Icn cia mdi truong nudi cay. Hién tuong dich
nhdy thuong duoc tim thdy trong nuéc thai cé ndng do va tai lugng COD dé phan hiy sinh hoc
cao [15]. K ét qua lam can tr& qua trinh lang cia hat bun va SVI giai doan nay tang. Véi su
phat trién cua vi khuan filamentous chiém wu thé lam giam van téc ldng cia bun hat [15].Vi
vdy khi bun hat cé kich thuée 16n hon 3,5 mm vén toc lang hat bun lai giam xudng.
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Hinh 4. Su thay déi SVI (a) va vén téc léng ciia hat bin (b) theo thoi gian thi nghiém
3.3.3. Kich thwdc hat bin

Mam bun hat ban dau c6 kich thude nhé hon 150 pm. Kich thuée nay tang chim trong bé
nudi cay trong 35 ngdy diu nudi cdy (hinh 5a). chh thudc bun hat 1,0-1,2 mm c6 thé quan sat
bing mit thuong. Khi ting OLR 5,2 kg COD/m’.ngay, kich thudc bun hat ting nhanh va tir
ngay 67 dén ngay 80 c6 su phat trién filamentous trong mé hinh lam kich thuéc bun hat ting
rit nhanh. Sau 80 ngay thi nghiém bun hat ¢ kich thudce 4,0-5,0 mm. Ty 1¢ kich thude bun hat
phan bé khéng dng déu trong hé thong nudi cdy (hinh 5b). Giai doan dau hat bun hinh thanh
kich thuéce tir 1,0-1,2 mm chiém chu yéu, nhung thoi gian vé sau c6 su phan b6 rd rét va kich
thudc bin hat ddng déu vao ngay thir 78 tir 4,0-5,0 mm.
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Hinh 5. Sy thay ddi kich thuéc bun hat (2) va su phan b kich thuéc hat bin (b) theo thoi gian thi
nghiém

3.4. Thoi gian lwu bun (SRT)

Thoi gian luu bun (Sludge Retention Time — SRT) thé hién duoc nong d6 sinh khéi hru
trong bé phan tng. Diéu ndy danh gid ddng thoi kha nang xir ly COD va qua trinh nitrat hoa
cta bun hat. Thong thtm'ng SRT duoc duy tri bang cach rat thé tich bun ¢6 dinh cho mbi mé.
Tuy nhién, trong nghién ctru ndy luong bun du khong rit ra cho mbi mé, nén SRT phu thuée
vao lugng sinh khéi trong bé, thé tich nudc rit ra va lugng sinh khdi tréi ra mai mé. SRT thay
ddi theo thoi gian vén hanh va bién thién tir 2,4 dén 12,7 ngay (hinh 6). Giai doan bun hat c6
kich thuée 0,4—-1,0 mm, SRT cao nhat 12 1-12,7 ngay. Tuy nhién, ham lugng MLVSS trong
mb hinh cao 13500 mg/l 1am tic nghén éng rat nuée. Theo Liu Y va Liu Q.S [9] dé kiém soat
va han che su phat trién filamentous trong hé théng SBR thi SRT dugc klcm soat nhoé hon 10
ngay va ndng do sinh khéi phai nho hon 10 g/l. Vi vay, thoi diém nay tién hanh rat bét sinh
khéi trong hé thng va ham luwgng MLVSS trong hé théng 9000  mg/l va twong tng v6i SRT Ia
5,4 ngdy. Vao ngdy thir 67 trd di, m6 hinh cé hién tugng tao khéi va dich nhdy nén lam can tr&
qua trinh lang ciia bun hat va lam sinh khéi ctia bun tr6i ra nhiéu din dén SRT giam dang ké.
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Hinh 6. Su thay d6i MLVSS va SRT theo thdi gian thi nghiém

3.5. Hiéu qua xir ly COD va ammonia
Tai céc tai trong chit hiru co OLR 2,6 va 5,2 kg COD/m’ ngay tuong mg vai nong do
COD du vio 1a 600 va 1200 mg/l, hidu qua xir ly cua bun hat luén trén 96% (hinh 7a) va nong
dé COD déu ra nho hon 50 mg/l. Trong nghién ciru ndy sir dung glucose, nén c6 thé xem COD
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tuong duong BODs. Trung binh F/M dao ddng tir 0,41-0,88 kg COD/kg VSS. ngay Gia tri
nay cao gip 3 lan so vorl 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 hiru co déu phén hiy sau 20 phit suc khi va ndng do
COD luc nay nho hon 60 mg/l. Két qua nay tuong tur két qua nghién ctru Chen va cong su [3].
Khi mé hinh xut hién tao khéi va chét nhay hiéu qua xur ly COD glam sau 120 phut nong dd
COD d4u ra nho hon 60 mg/l (hinh 9), va hiéu sudt xir Iy con 70% vao ngay thir 80.
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(2) (b)
Hinh 7. Hiéu qua xtr ly COD (a) va hiéu qua xir Iy N-NH; & tai trong 0,2 kg N-NHy/m’.ngay (b) theo
thoi gian thi nghiém
Khi ndng d6 chit hitu co cao, vi sinh vét cin st dung OXy dé oxy hoa cac chét hitu co. Vi
vdy, DO trong 10 phat d4u ludn nho hon 2 mg/l hiu hét cac tai trong, sau dé ting nhanh va
tién din dén 6 mg/1 (hinh 8).
700 T 6.00 1400 coscaxiTgernill T 6.00
600 /—""—“——'_‘ IR 1200
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Hinh 8. Kha nang xr Iy 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 xtr ly COD vao ngay 75 (a) va hiéu qua xir Iy N-NH; ngay 70 va 80 (b)
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Hinh 10. Su thay d6i N-NH;, N-NO;, N-NO, ctia biin hat vao ngay 70 (a) va ngay 80 (b)

Khi khao sat & tai trong N-NH; 0,2 kg N-NH;/m .ngay tuong ung nong do N-NH; 60 mg/l,
kha néng xir ly ammonia cla bun hat dat trén 75 dén 90%, d6i khi 1én dén trén 90%, nong do
N-NH; déu ra tuo’ng ting 4,6 dén 18,8 mg/l. SRT thay déi tir 4,8- 8,3 ngay. Hiéu qua xu ly N-
NH; gidm tlr ngdy 78 tré di dén thoi diém két thic thi nghiém dat 51% (hinh 7b, 9b va hinh
10).

Theo két qua nghlen ciru Yong va cong su [23] cho thdy trong diéu kién DO cao, DO giam
dan tir ngoai vao bén trong hat bun va bang khong & d6 séu 1,6 mm tinh tir bé mat ctia bun hat.
Nhu vay, trong bin hat t6n tai ving hiéu khi, thiéu khi va ky khi. Déng thoi, theo két qua
nghlen clru cia Jang va cong s [7] vi khudn oxy héa ammonia ton tai chu yéu 16p ngoai, lop
gifta cia hat bin va hau nhu qua trinh nitrat héa xay ra tir bé mat dén vi tri 300 pum bén trong
bun hat. Hat bun tai thoi diém khéo sat ¢6 dudng kinh 3,0-5,0 mm. Két qua khao sat theo thoi
gian (hinh 10) cho thdy ammonia giam nhanh nhung nitrat, nitrit ting khéng dang ké. Nong dé
N-NO;, N-NO, dAu ra thap, luén luén nho hon 0,1 mg/l (N-NO;,) va 0,3 mg/l (N-NO). Piéu
nay c6 thé 1a do qué trinh nitrat héa va khir nitrat cling xay ra dong thdi.
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4. KET LUAN

Tir nhirng két qua nghién ctru dugc trinh bay trén, cac két luén sau dwoc dua ra:

- Bin hat tao trong bé SBAR véi chit mang vé sd (150 -200 um) vao ngay thir 28 da tao
duoc lop mang sinh hoc bao phu trén vo so va tao duoc hat bun. Khi ting OLR 5.2 kg
COD/m’.ngay qué trinh hinh thanh hat bun nhanh hon, cAu tric hat bin ran chic, nhan tron
déu va mau vang sam.

- Vén téc ling cta bun hat 36-54 m/h, SVI dao dong 11,4- 44,2 ml/g, ty 1é MLVSS/MLSS
cao va dat dén 98 %.

- Hiéu qua xu ly chat hitu co ciia bun hat trén 96% ¢ day ty s6 F/M 0,41-0,88
kgCOD/kgVSS.ngay ™. Héu hét COD duge xir Iy trong 20 phit suc khi dau tién.

- Hiéu qua xir ly ammonia ctia bun hat dat 75-90%. Trong bun hat c6 thé xay ra dong thoi
qué trinh nitrat héa va khir nitrat hoa.

- Hién tuong tao khdi va dich nhdy lam giam vén tc léng cua hat bun dan dén giam thoi
gian luu bun va ddng thoi giam hiéu qua xir 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 ym 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 experrment was
run at two organic loading rates (OLRs). They were 2.6 and 5.2 kg C OD/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 setiling 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%, respecnvely 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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