DOI: 10.31276/VIST.64(1).49-53 Khoa hoc Ky thuat va Céng nghé n—

Panh gia kha néing hinh thanh bun hat hiéu khi
trén mo hinh cong nghé SBR trong phong thi nghiém

Pham Vin Doanh", Nguyé&n Binh Minh?2, Tran Thi Viét Nga?

Trieong Bai hoc Kién triic Ha Noi
’Truong Pai hoc Xay dung

Ngay nhan bai 30/9/2021; ngay chuyén phan bién 2/10/2021; ngay nhan phan bién 1/11/2021; ngay chap nhan ding 5/11/2021
Tom tit:

Nudi céy va sir dung bun hat hiéu khi trén mé hinh céng nghé bé phan tng theo mé (SBR) trén thé giéi bit dau tir
nhirng nim 1970 va dwoc nghién ciru siu trong nhirng nim gin dy véi cac chit nén dung dé nudi cay nhu: glucose,
acetate, ethanol, mat mia, duwdng, tinh bgt, phenol, axit phtalic, chloroanilines, ruwou tert-butyl va nuwéc thai téng
hop khac. Nghién ciru nay trinh bay két qué qua trinh hinh thanh va phat trién ciia bun hat hiéu khi trong diéu kién
phong thi nghiém véi chit nén 1a acetate, bun hoat tinh dung dé nudi ciy dwoc ldy tir Tram xir Iy nwéc thai (XLNT)
Yén Sé¢ (Ha Noi) c6 MLSS 900-1200 mg/l. Nghién ciru thwe hi¢n trén 2 SBR giéng nhau Iam bang nhya acrylic trong
sudt, c6 dwong kinh 5ng 0,110 m, chiéu cao 1 m, chiéu cao chira nuwéc 1a 0,8 m, thé tich 1am viéc ctia mdi béla 2,51,
dit tén 1an lwgt cho 2 mé hinh 1a A va B. Hai SBR cung lam viéc véi 6 chu ky trong 1 ngay, thoi gian 1 chu ky 1a 4
gio, trong 1 chu ky gom 4 pha: nap nwéc 1-2 phiit, suc khi 180 phuit, ling 20-30 phut va xa 10-15 phit. Nwée dau vao
cho mé hinh A 1a nwéc thai nhan tao cé tai trong hitu co (OLR) thip (1,0-1,2 kg COD/m*.ngay). Nuée diu vao cho
mé hinh B 13 nwéc thai nhin tao c6 OLR cao (2,7-3,0 kg COD/m?.ngay), thoi gian thi nghiém 1a 120 ngay. Két qua
cho thiy, sw hinh thanh bun hat tai mé hinh A rét khé khin. Ngwoc lai, tai mé hinh B, bun hat dwoc hinh thanh va

phat trién 6n dinh sau 30-45 ngay thi nghiém.
Tir khéa: bun hat hiéu khi, nudi ciy, SBR.
Chi 56 phin loai: 2.7
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Nudi cay bun hat hiéu khi trén mo hinh cong ngh¢ SBR
trén thé gioi bat ddu tir nhitng nam 1970 [1-3] va duogc
nghién ciru sau trong nhitng nam sau d6 voi cac chét nén
dung dé nuoi céy nhu: glucose, acetate, ethanol, mat mia,
duong, tinh bdt, phenol, axit phtalic, chloroanilines, rugu
tert-butyl, va nudc thai tong hop khac. Cac nghién ciru cho
thay, bun hat hiéu khi c6 thé mg dung rong rai voi cac chat
nén va cac loai nudc thai khac nhau. So v6i bun hoat tinh
thong thudng, bun hat hiéu khi ¢6 co cdu tdt, kha ning duy
tri sinh khdi cao va c¢6 thé xir 1y cac hop chét doc hai trong
nudce thai [4, 5]. Bun hat hiéu khi khong chi cé tac dung loai
b6 tét cac bon ma con c¢6 kha ning loai bé nito va phét pho,
vi vy bun hat hiéu khi dugc img dung dé xir 1y nuéc thai
sinh hoat, nha may ché bién thuc phém, chan nuéi... Cau
tric cua bun hat hiéu khi 1a tap hop cac nhom vi khuan khac
nhau can thiét cho qua trinh chuyén héa cac hop chit hiru
co, thanh phﬁn ctia bun hat hiéu khi phu thudc vao loai co
chat (chat nén). Bun hat hiéu khi c6 nhirng vu diém sau: mat
d6 vi sinh vt cao va hi€u qua xt Iy nudc thai cao trong qua
trinh hinh thanh bun hat hiéu khi, chiu duoc OLR cao, kich
thudc hat bun 16n nén c6 kha nang léng nhanbh, it bi rira troi,
chiu dugc sdc tai, giam thé tich cong trinh. Tuy nhién, bun
hat hiéu khi cling c6 mot s6 nhuge diém nhu: kho kiém soat
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trang thai va kich thudc cua hat bun, cac hat bun thuong
khong 6n dinh, dé bi pha v& khi ¢é su thay doi méi truong.

Tai Viét Nam, da c6 mot s6 dé tai nghién ctru vé bun hat
hiéu khi véi quy mé va tinh chit khac nhau nhu: nghién ctu
su anh huong cua luu lugng suc khi, nghién ctru tao bun hat
hiéu khi c6 gia thé [1, 2]... Trong ndi dung bai bao, nhoém tac
gia nghién ciru kha ning hinh thanh bun hat hiéu khi trén 2
mo hinh cong nghé SBR giéng nhau van hanh véi chat nén
la acetate & cac muc d9 OLR khac nhau, bun hoat tinh dung
dé nuoi cdy duoc lay tir Tram XLNT Yén S¢ (Ha Noi) co
MLSS 900-1200 mg/l. M6 hinh A van hanh véi nude thai
nhan tao c¢6 OLR thap (1,0-1,2 kg COD/m*.ngay). M6 hinh
B van hanh v6i nude thai nhan tao ¢ OLR cao (2,7-3,0 kg
COD/m®.ngay).

Doi tuong va phuong phap nghién ciu
Phuwong phap xdy dung mé hinh thi nghiém

Nghién ctu dugc thuc hién trén 2 mo6 hinh bé SBR hinh
try (hinh 1) 1am bang nhua acrylic trong sudt, c6 duong kinh
6ng 0,11 m, cao 1 m, trong do chiéu cao chta nude 13 0,8
m, thé tich lam viéc cta bé 12 2,5 1. Bé SBR 1am viée véi 6
chu ky/ngay, thoi gian 1 chu ky 1a 4 gio, trong 1 chu ky c6
4 pha: nap nu6c 1-2 phat, suc khi 180 phut, lang 20-30 phut
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Abstract:

Transplanting and application of aerobic granulation
in SBR technology have been developed since 1970.
In recent years, this technology has been extensively
researched with different substances such as glucose,
acetate, ethanol, molasses, sugar, starch, phenol,
phthalic acid, chloroanilines, tert-butyl alcohol, and
synthetic wastewater. This article describes the process
of formation and development of aerobic granulation
with acetate at the laboratory in Vietnam. Activated
sludge for the study was obtained from Yen So (Hanoi)
wastewater treatment plant with MLSS 900-1200 mg/1.
The research was carried out on two reactors of the
same SBR technology with 0.110 m in diameter and 1
m in height, water level height 0.8 m, working volume
of 2.5 1 with respective names of A and B. The reactors
were sequentially operated 6 cycles/day, each cycle was
divided into 4 periods, lasting 4 hours: 1-2 mins of influent
filling, 180 mins of aeration, 20-30 mins of settling, and
10-15 mins of effluent. The input wastewater for model A
was wastewater with low strength has OLR from 1.0-1.2
kg COD/m?.day. The input wastewater for model B was
wastewater with high strength has OLR from 2.7-3.0 kg
COD/m3.day, time for research was 120 days. The result
showed that the formation and development of granular
sludge in model A were very difficult. Meanwhile,
granular sludge was formed and developed after 30-45
days of experimentation in model B.

Keywords: aerobic granulation,
reactor, transplanting.
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va x4 10-15 phut. Khong khi duoc dua vao SBR bang may
suc khi voi bo khuéeh tan khi bang da bot dugc dat o day
bé, luu lwong suc khi ting dan tir 1,5 dén 4,5 1/phit trong
thoi gian lam thi nghiém, trén dudng dng dan khi lap dat bo
van do luu luong suc khi [udén dam bao DO 2-4 mg/I. Nhiét
do thi nghiém la nhi¢t do phong (dao dong trong khodng
27-33°C). Van xa nu6c duoc dit cach day bé 0,4 m dé thé
tich x4 khoang 50% luong nudc sau mdt chu ky hoat dong.
Céc thong s6 pH, DO duoc kiém tra hang ngdy bang may do
cam tay. Toan bo cac thiét bi nhu: bom cép nudc, may thoi
khi, van xa nuéc. .. dugc didu khién tw dong bai bo PLC da
duogc 1ap trinh sdn vé thoi gian va diéu khién cac pha hoat
dong cta SBR theo yéu cau thi nghiém.

T T i

M5 hinh A M5 hinh B

] lll:lllg‘(‘:h
thai dau va\

ot

Hinh 1. Hinh anh mé hinh thi nghiém.

Vian hanh mé hinh thi nghiém

Sau qué trinh 1ap rap va dyng mé hinh, nhém nghién ctru
thuc hién van hanh thu nghiém moé hinh bé‘mg nudce sach dé
kiém tra cac thiét bi nhu ¢ hinh 2: may bom, may thdi khi,
van dién xa nudc, do kin, khit cia md hinh, dac biét 1a &
cac mbi ndi. Sau qua trinh kiém tra, van hanh thu, tién hanh
khoi dong moé hinh thi nghi€ém qua cac budc sau:

- Pua vao 2 bé phan tng cia mé hinh A va B 2,5 | bun
hoat tinh lay tr Tram XLNT Yén S¢ dé lam nguon bun vi
sinh vat cho mo hinh ¢c6 MLSS 900-1200 mg/1.

- Khoi dong mé hinh va dé chay tu dong bang chuong
trinh d4 dugc cai dat trude trong bo diéu khién PLC. Duy tri
Iuru lugng khi cung cép theo tinh toan, sir dung may thoi khi
luu lugng ¢b dinh, kiém soat bang luu lugng ké. Tién hanh
kiém tra cac thiét bi, van khod hang ngay, 1y mau dinh ky
theo ké hoach (bang 1).
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Hinh 2. S’ dd mé hinh bé SBR st dung trong nghién ctru.
Bang 1. Ché do van hanh bé SBR.

This gian 1 chu ky (phit)

Ténmo OLRCOD
hinh (kg COD/m’.ngay)

Nongdoxy Nhigtdj .
Domgy (o oM

Napnuwse  Suckhi  Ling  Xi

20-30  10-15
20:30  10-15

A 1,0-1.2
B 2730

2,0-40 2535 6-8 12 180
2,0-40 2535 6-8 12 180

Pha nwoc thdi nhéan tao

Nudce thai nhan tao duoc chuin bi bﬁng cach hoa tan
khéi luong da xac dinh cac hoa chét co do tinh khiét 99%
xut xtr Trung Qudc vao nudc may lay tai voi ciia phong thi
nghiém. Nu6c méy sir dung dé pha hod chat dugc loai bo
Cloramin ham luong duéi 0,1 mg/l dé dam bao khong lam
anh hudng dén hé vi sinh vat trong SBR. Pac diém, thanh
phan nuée thai tong hop dugc trinh bay & bang 2 va 3.

Bang 2. Thanh phan cac chat nén va vi chat trong nwéc thai nhan tao
cho mé hinh A.

Cong thirc héa hoc cac Al £ A A
TT hp chét pha COD Tén hoa chat Nong d¢ (g/)
1 C,H,0,Na.3H,0 Sodium acetate trihydrate 0,847352

Magnesium sunfate

2 MgSO,.7H,0 sy @i 0,176
3 KCl1 Potassium chloride 0,07

NH,CI Ammonium chloride 0,212
5 K_HPO Pptas§1um phosphate 0.0368

2 9 dibasic

6 KH,PO, Potassium dihydrogen 0.022

phosphate

Bang 3. Thanh phan cac chat nén va vi chat trong nwéc thai nhan tao
cho mé hinh B.

Cong thirc hoa hoc cac

T hop chit pha COD Tén hoa chét Nong dd (g/1)
1 C,H,0,Na.3H,0 Sodium acetate trihydrate 2,1184

2 NH,C1 Ammonium chloride 0,212

3 KH,PO, Potassium dihydrogen phosphate  0,0352

TAP CHI

g::ﬁg\/@t Nam 64(1) 1.2022

Khoa hoc Ky thuat va Céng nghé n—

Phin tich két qua thi nghiém

Céc thong s6 dugc phan tich trong qua trinh nghién ctru
bao gom: COD, NH,", pH, DO. Cac phuong phép phan tich
thong s6 dugc thuc hién theo Ti€u chuan Viét Nam (TCVN)
va duoc trinh bay ¢ bang 4.
Bang 4. Phwong phap phan tich cac théng s6 thi nghiém.

Tén chi sb . P Ak A
pha tch Donvido  Phwong phéap phén tich Tén suat phén tich
COD mg/l Phuong phap Dicromat, TCVN 6491:1999 5 ngay 1 lan phan tich
. Phuong phép tréic quang - Phuong phép phenat, o
NH, Mgl oo ohi dln ol thiftbj Method 10031 - Hach > "B | linphin tih
o D(,) bang sensor, my pH cam tay WTW 3401, Tl
Dic
DO mg/l Do biing sensor, May do DO cim tay, Oron, Mj Do hang ngay
Nhiét do Nhiét ké thong thudng Do hang ngay
Két qua va ban luan

Sw hinh thanh bin hat hiéu khi tai mé hinh A

Sau 120 ngay nudi cdy bun hat hiéu khi trong phong thi
nghiém v&i nude thai nhan tao c6 OLR thz?'lp (1,0-1,2 kg
COD/m’.ngay), khong ¢ bat ky dau hiéu nao cua su hinh
thanh bun hat dugc ghi nhan & mo6 hinh A. Kha nang xu
Iy ctia bun hoat tinh 6n dinh va ling tét, nhung vin mang
nhitng déc trung ctiia bong bun hoat tinh thong thudong, mau
sdc ciia bun c6 thay d6i so v6i bun hoat tinh 1iy vé tir Tram
XLNT Yén S6 tai thoi diém ban dau, mau chuyén tr xam
sang nau nhu hinh 3. Két qua nay ching to véi OLR thap
khé hinh thanh bun hat hiéu khi.

Hinh 3. So sanh hinh anh bun hoat tinh tir m6 hinh (A) sau 120 ngay
nuéi cay va bun hoat tinh tir Tram XLNT Yén S¢& (B).

Sw hinh thanh biin hat hiéu khi tai mé hinh B

Thoi gian ctia qué trinh hinh thanh bun hat hiéu khi dién
ra trong khoang thoi gian 4-6 tuan. Qua trinh nay dicn ra
tur tir, tuy nhién c6 thé chia ra lam 5 giai doan 16n nhu sau:

Giai doan 1: sau 7 ngdy dau tién c6 thé nhan thiy sy thay

a1
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d6i bang mat thuong (hinh 4). Bong bun hoat tinh chuyén
dan thanh ciac mim bun ciu tric 1én hon, c¢6 nhiéu mam
bun dang que hon, va cdc mam bun ¢ xu thé két thanh timg
dam, c6 nhiéu dich nhay xung quanh cdc mam bun. Tai thoi
diém nay bong bun van chiém uu thé.

Trong giai doan ndy qua trinh loai bun dién ra manh mg,
mot lwong dang ké bun c6 kha ning ling kém bi rua troi
cling voi nudc thai dau ra. Bun van duy tri mau den nhu
khi 14y v& tir Tram XLNT. Két qua loai bo 60-64% COD,
20-25% NH,"-N.

(B)

(A)

Hinh 4. Hinh anh hinh thanh bun hat chup kinh hién vi giai doan 1
(sau 7 ngay).

Giai dogn 2: sau 14 ngay van hanh, c6 thé quan sat duoc
qué trinh hinh thanh va sy chiém wu thé ctia cic cum bong
bun, cac mam hat bun dang vét dai, kich thudc bun bét dau
¢6 su gia ting nhanh chong. Quan sat dui kinh hién vi dién
tir cho théy, céc vi sinh vat bat dau c6 diu hiéu tu lai thanh
tung cum nhd, chiing tao thanh tr vét c¢6 kich thudc bat ky,
chua c6 dudng bién rd rang, duong bién c6 nhiéu tua, soi
nho. Bun trong SBR c¢6 kha ning lang t6t hon giai doan 1,
hién tugng bun bi rira tréi theo nude thai khi xa con rat it.
Bong bun chuyén dan sang mau vang cat. Hiéu qua xu 1y
tang dan va NH , -N tang dan, twong ung trén 65-70% COD
va 35-40% NH,*-N (hinh 5).

Hinh 5. Hinh anh hinh thanh bun hat giai doan 2 (sau 14 ngay).

Giai doan 3: sau 21 ngiy nudi cay, nhimg hat bun nho
bat diu xuét hién nhung khong c6 hinh dang va kich thudc
cb dinh, quan sat bang kinh hién vi cho thay duong bién rd
rang dang din hinh thanh, khong con ¢ vién soi bao xung
quanh. Tuy nhién, kha nang léng bét dau suy giam, luong
can lo ling trong nude thai diu ra co sy gia ting rd rét (hinh
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6). Sau 28 ngay van hanh, hat bun tiép tuc phat trién va cau
trac khong c6 sy thay doi, kich thude, s6 luong hat bun
trong SBR ¢6 su gia ting 16 rét. Hat bun di c6 thé quan sat
va nhan biét rd rang bang mét thuong. Hiéu qua xu 1y ting
dan va NH , -N tang dan, tuong tng trén 70-78% COD va
55-60% NH,"-N.

Hinh 6. Hinh anh hinh thanh bun hat giai doan 3 (sau 21-28 ngay).

Giai doan 4: sau 5 tuan van hanh, bun hat hiéu khi hinh
thanh tir ngudn bun hoat tinh da rd rang hon. Kich thudc hat
bun 16n (3-4 mm), cdu trac hat bun 6n dinh, tuy nhién do
rong trong hat 16n nén dé bi gidn no kich thudc khi duoc lay
ra ngoai quan sat (hinh 7). O giai doan nay c6 su phat trién
manh cta vi khuan dang sgi bén ngoai va hat bun mém. Co
thé quan sat hat bun trong SBR bang mit thuong, tuy nhién
kha nang ling van con nhiéu han ché, két qua loai bo trén
90% COD, trén 80% NH,"-N. Két qua nay phu hop Y(’yi cac
nghién ctru trén the gioi [4, 6, 7]. Nghién ctru cho thay, bun
hat hiéu khi hinh thanh c6 kich thudc phd bién 1a 3-5 mm
voi su phat trién manh cta vi khuan dang s¢i. Hat bun c6
dang hinh tron, bé mat nhin, mau vang-nau, kha nang léng
t6t (trén 80% bun hat c6 van tc ling dao dong 30-40 m/h).

Hinh 7. Hinh anh hinh thanh bun hat giai doan 4 (sau 5 tuan).

Giai dogn 5: sau 6 tuan van hanh, bun hat hiéu khi ¢6
cAu truc gon hon, c6 sy phat trién manh cua vi khuan dang
sQ1 bén ngoai, cAu trac bén chic kho bi vo. Co thé quan sat
hat bun trong SBR bang mit thuong hodc 14y ra thi nghiém,
kha ning ling tdt (ty 18 trén 85% bun hat c¢6 vén tdc ling
dao dong 30-40 m/h). Hat bun c6 dang hinh tron, bé mit hat
nhin, mau hat bun vang-nau. Két qua loai bo trén 91-92%
COD, trén 80-82% NH,*-N.

92



Nong do chit nén 1a yéu té quyét dinh dén sy hinh
thanh va phét trién cuia bun hat hiéu khi. Néu OLR<2,0 kg
COD/m’.ngay s& rat kho nudi thanh céng bun hat hiéu khi.
Két qua nghién ctru ciia nhom tac gia phi hop véi nhidu
nghién ctru twong tu trén thé gidi.

Nubi cdy bun hat hiéu khi véi OLR>2,5 kg COD/m3.ngay
¢6 thé thanh cong. Piéu nay di duwoc nhom nghién ciru
ching minh véi thi nghiém nudc thai c6 OLR tir 2,7 dén 3,0
kg COD/m?.ngay. Bun hat hiéu khi hinh thanh sau 4-5 tudn
thi nghiém va phat trién 6n dinh & cac tuan sau do.
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