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TOM TAT: Cong nghiép ché bién tinh bot mi da thai vao méi rrwtmg mot luong dang ké
cdc chat é nhiém. Trong do phai ké dén ham lugng hitu co, dinh dudng va doc t6 CN véi nong
do vueot tiéu chudn cho phép dén hang tram lan.

Phuong dan xw ly sinh hoc, ap dung cong nghé hybrid (Log sinh hoc hiéu khz' két hop
Aerotank) c6 kha nang xu Iy 98% COD; 95% N-NH; ¢ 1ai trong t0i uu I kg COD/m’ .ngd, thoi
gian luu nudce 1 ngay. Ham liong vi sinh vat trong hé théng c6 thé dgt dén 10.000 mg/L.

Nudc sau xwe ly dat TCVN 5945-2005 logi B.

1. GIOI THIEU

Sau giai doan ra doi ciia cac hé thdng sinh hoc ki khi va hiéu khi vao nam 1968, cung voi
sw hinh thanh hé thong loc sinh hoc ki khi, mét s& hé théng hybrid ki khi da duoc bét dau
nghién ciru (Kennedy, K. J. & Guiot, S. R. 1984; Pedro r. Cordoba, Alejandro p. francese, and
faustino sireriz (1995); Borja R., Alba, J. and Banks C.J., (1996); Hutnan, M., Drtil, M.,
Mrafkova, L., Derco, J. and Buday, J., (1999); Hutnan, M., Drtil, M., Mrafkova, L., Derco, J.
and Buday, J., (1999); Shivayogimath, C. B. and Ramanujam T. K. (1999); Jose’ M.
Fernandez, Francisco Omil, Ramon Mendez and Juan M. Lema (2001); F Malaspina, L.stante,
C.M.Cellamare and A Tilche, Italia- 1995, Lo et.al. 1994, James (2000); B. Lew, S. Tarre, M.
Belavski, M. Green (2004); Gavin Collins, Clare Foy, Sharon McHugh, Vincent O_Flaherty
(2005); F. Molina, G. Ruiz-Filippi, C. Garcoa, E. Roca and J.M. Lema (2007). Nam1982,
weber Berghausen da nghién ciru va phat trién céng nghé hybrid hiéu khi bio 2 sludge. K&
t:ep, hang loat cac h¢ hybrid hiéu khi 1in luot ra dm N Muller(1998) Bire da ing dung 7
md hinh hybrid hiéu khi cho Xu Iy nuée thai & mién nam nude Pic. Muc tiéu chinh 1a tan
dung nhiing uvu diém ctia mét s6 hé thdng hién c6, két hop va sir dung chung hiéu qua sao cho
chi ph: dau tu thap, thu gon hé thng, van hanh don gian, khic phuc dugc nhiing nhuoc diém

cna cac hé thnna riéng r&, dac biét 1a ting hiéu qua xir Iy, chiu s4c tai fnt va ngin ngira sy suy
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giam cua hé vi smh vit hlen dién.

Hé hybrid, két hop loc sinh hoc hiéu khi v&i Aerotank lan ddu tién duoc nghién ctru cho
Xt Iy nuée thai tinh bdt mi nhim tin dung wu diém cia hé théng sinh truéng lo limg trong bé
Aerotank va sinh truéng bam dinh trong bé loc sinh hoc 14 ham lugng sinh khdi trong bé gia
tang, hiéu qua xir ly cao, qua trinh hoat dong & 6n dinh nham xir Iy triét dé ham luong chit hitu
co trude khi thai ra nguon tiép nhan. Hé théng nay con c6 kha nang xur ly N, P nho céc vi sinh
véat ki khi ¢ phia trong cua 16p mang sinh hoc.

Coéng nghé hybrid dang phat trién va bat diu duge thu'ong mai hoa trén the gi¢i do nhiéu
wu diém da @& cap. Riéng dbi voi nude thai tinh bot mi, cac nghién ciru vé hybrid da thanh
cdng dbi véi hé hybrid ki khi USBF. Tuy nhién, sau sinh hoc ki khi, ham lwgng hitu co va N; P
vén con vuot xa tiéu chuén thai. Hon nita, cac cong nghe xir ly nude thai tinh bét mi hién nay
dang 4p dung UASB; bun hoat tinh hodc hé thong cac ho sinh hoc van chua xit Iy triét dé ham
luong hitu co va dinh dudng. Day chinh la yéu t6 quyét dinh cho viéc nghién ciru xir ly nuée
thai tinh bot mi (sau xit Iy sinh hoc ki khi) bang phuong phap sinh hoc hybrid hiéu khi ra doi.
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Céng nghé hybrid dang phat trién va bat ddu dugc thwong mai hoa trén the giéi do nhiéu
wu diém da d& cap. Riéng doi voéi nude thai tinh bot mi, cac nghién clu vé hybrid da thanh
cong ddi v6i hé hybrid ki khi USBF. Tuy nhién, sau sinh hoc ki khi, ham lugng hitu co va N; P
van con vuot xa tiéu chuén thai. Hon nita, cac cdng nghé xur Iy nude thai tinh bot mi hién nay
dang ap dung UASB; bun hoat tinh hodc hé thong cac ho sinh hoc van chua xir 1y triét dé ham
luong hitu co va dinh dudng. Day chinh la yéu t6 quyét dinh cho viéc nghién ciru xir ly nudc
thai tinh bt mi (sau xir 1y sinh hoc ki khi) bang phwong phép sinh hoc hybrid hiéu khi ra doi.

2.MO HINH VA PHUONG PHAP NGHIEN CUU

Péi twgng nghién ciru: Nude thai ché bién tinh bot mi duge ldy tai co s& san xudt tinh bot
mi quy md hd gia dinh - Thi Dic, TPHCM (S8 5 - Pudng sb 9 - KP4 - phudng Binh Chiéu).

M5 hinh va phuong phép nghién ciru: Nghién ciru duge thyc hién trong diéu kién PTN &
nhiét d trung binh 28-32°C.
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Hinh 1. M6 hinh lai hop Hybrid Hinh 2. M6 hinh Aerotank
M5 hinh lam bang mica, véi cac kich thuéc nhu sau:
-V bé phan tmg - 10 1it
- Vlam viéc : 9 lit
-V phan ling : 2,16 lit
-V Aerotank : 4,74 dit

- Vphanlocsinhhoe  :2,1lit

Xo dira duge sir dyng lam vat liéu loc véi khm lugng 34g, khdi lwong riéng 12 34,6 kg/m’,
thé tich xo dira chiém chd 1a 2,1 lit, chiéu cao tang loc 1a 12 cm.

Khi duoc cip lién tuc nhd 2 may thdi khi duge khuéch tan vao nude nhd hé théng da bot
gdm 4 cuc phan bd déu cho phén loc va phan Aerotank.

M5 hinh hoat dong theo nguyén tic nudc thai sau giai doan ki khi dugc dan tir trén xudng
qua lop vat liéu loc (ving loc sinh hoc hiéu khi) sau dé xubng phan Aerotank (bun hoat tinh).
Nuéc du ra duoc 14y tir ngin léng két hop thude hé thong sinh hoc hybrid.

Ngoai ra, Mot m6 hinh Aerotank cé kich thudc twong tu ciing dugc nghién ciru nham so
sanh hiéu qua v&i mo hinh lai hop Hybrid. SS vao dugc xac dinh trong khoang 3.000 mg/l/

M5 hinh 1am bing mica, v&i céc kich thuée nhu sau:

-V bé phan ting : 10 lit
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-V lam viéc 9 it
-V phén ling : 2,16 lit
-V Aerotank : 6,84 lit

Cdc théng sé xde dinh

Cac théng s6 xac dinh:

- Tai trong van hanh

- Thoi gian luu nudce

- Hiéu qua xir ly COD, N-NH;

Céc théng sb phan tich trong qué trinh vén hanh bao gdm:

- DO, pH; COD, tong N, N-NH;, N-NO;y’, N-NO;", Téng P, MLSS,

DO va pH duogc xdc dinh béng ddu do dién cuc, sit dung may DO hiéu Hach, Sension 2;
may pH hiéu Hach, Sension 1.

Cac thong sb COD, N, P, SS, VSS dugc x4c dinh theo Standard Method for examination
of water and wastewater treatment, 20™ edidtion, 2005.

3.KET QUA VA THAO LUAN
3.1. Két qua nghién ciru véi thoi gian lru nude 1 ngay

Két qua van hanh véi nhimg ndng d6 COD, = 500 mg/L, 800 mg/L, 1.000 mg/L, 1.500
mg/L, 2.000 mg/L, 3.000 mg/L dugc trinh bay & hinh 3 va 4
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Hinh 3. D thi bién thién COD va N-NI1; theo thoi gian (mé hinh Hybrid, HRT=1 ngy)
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Hinh 4. Quan hé giira tai trong va hiéu qua xir ly COD va N-NHj; cta 2 md hinh (HRT=1 ngay)
Sau 58 ngay van hanh (10 ngay thich nghi), hé thong hybrid sau thoi gian thich nghi da

hoat ddng hiéu qua véi mét s nhan dinh nhu sau:

M6 hinh Hybrid cho hiéu qua xi ly COD, N-NH; cao hon md hinh Aerotank thong

thuong.

Vi tai trong tang dan tir 0,5; 0,8; 15 1,5; 2; 3 ke COD/m’ ngdy, hiéu qua xir Iy COD trong mé
hinh Hybrid tang tir 91% 1én 93%; 95% sau d6 gidm con 91%, cao hon so v&i hiéu qua xir Iy COD

trong Aerotank tir 2 - 5%.

Taitrong | kg COD/m’ .ngay dat hiéu qua xir Iy COD cao nhét (95%) va xir ly 95% N-NHs.

3.2.Két qua nghién ciru trén md hinh tinh vé6i COD, = 1.000mg/L; thoi gian luvu nuéc
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Hinh 5. D thi bién thién COD cta 1 md hinh theo thoi gian & CODv = 1.000mg/L
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Hinh 6. Hiéu qua xir Iy COD va N-NH; ciia 2 md hinh theo thoi gian & COD = 1000 g/L

Sau 4 glor suc khi, mé hinh Aeroiank cho hiéu qua xir ly cao hon do hé bun hoat tinh cé
kha ning x4o tron déu, vi sinh vat lo ling tiép xuc tot véi nudce thai va xit Iy nhanh ham luong
chét hitu co.

Tuy nhién, & cac gio ké tiép vi sinh vat trong mé hinh Hybrid thich nghi, 1in luot phan hay
co chét. Qua trinh xir ly ¢6 sur hién dién cua vi khuan tily nghi, ki khi nén trong hé hybrid dong
thoi dién ra céc qua trinh cat mach va phén hiy co chét chuyén héa cac hop chat hitu co thanh
CO,; nudc va mot phan sinh khéi té bao.

Hiéu qua xir Iy cuc dai ciia md hinh Hybrid 12 98% sau 8h, ciia m6 hinh Aerotank 1a 95%
sau 7h. '

Sau 3h suc khi dau tién thi N-NH; giam manh déi v6i ca hai mo6 hinh, ham luong N-NH;
con khoang 5mg/l, da dat tiéu chudn thai. N-NH; chi yéu di vao sinh khéi té bao va mét phan

bay hoi.
3.3.Két qua nghién ciru & thoi gian luu nwée 8h

Két qua véan hanh véi COD diu vao lan luot 1a 500, 800, 1.000 mg/L dwoc trinh bay &
hinh 8,9 va 10
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Hinh 7. Db thi bién thién COD va N-NH; theo thdi gian (md hinh Hybrid, HRT=8h)
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Hinh 8. D6 thi bién thién COD va N-NH; theo thoi gian (mé hinh Aerotank, HRT=8h)
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Hinh 9. Quan hé gira tai trong va hiéu qua xir Iy COD va N-NHj; cua 2 m6 hinh (HRT=8h)

Khi tai trong cao hon 1 kgCOD/m ngdy, hiéu qua xir ly COD va N-NH; giam dén. Tai
trong cang cao, hiéu qua xir ly cang thap. Tuong (ng, voi cung COD vao thi kha nang xur ly
COD va N-NH; cia md hinh Hybrid cang triét dé hon khi thoi gian hru nuéce ting.

Két qua hinh 9 cho thiy: tai trong > 2,4 kgCOD/m’ .ngay thi hiéu quéa xtr Iy N-NH; ciia m6
hinh Hybrid cao hon mb hinh Aerotank tir 10 — 14%.

3.4.Ham lwong sinh khoi
Két qua nghién ctu & néng d6 COD,
kgCOD/m’.ngay)

1.000 mg/L (Tai trong hitu co khoang 1
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Hinh 10. D3 thi biéu bién ham luong c4c dang sinh khdi trong 2 m6 hinh
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Hinh 11. Db thi biéu bin ham luong sinh khdi Hinh 12. D4 thj biéu bién ham lugng COD/
trong 2 mé hinh MLSS.ngay trong 2 mé hinh

Ham luong sinh khéi bam dinh trong bé phan ung lai hop trong 7 ngay nghién ciru ting tir
3.000 - 7.000 mg/L, ham luong sinh khoi lo limg trong md hinh lai hop duge duy tri ¢ 2.900 -
3.300 mg/L. Két hop ta cé, tdng ham lugng sinh khéi trong bé lai hop khoang 6.000 — 10.000
mg/L.

Sinh khdi trong Aerotank chi cé duy nhat mét loai 1a sinh khéi lo ling duy tri tir 3.000 —
3.500 mg/L. Nhin chung, ham lugng sinh khéi trong mé hinh Hybrid luén cao hon trong md

hinh Aerotank
3.5.X4c dinh thong s6 dong hoc

M5 hinh Monod:
S .
= 1

Trong d6: S 1a nong dd co chit, g/L
I 12 téc d6 tang trudng riéng tbi da, 1/ngay
Ks 12 hing s6 bao hoa, gCOD/L

Phuong trinh (1) duogc viét duéi dang:

1] Ko+8
— @
Mo HnS
1 1 K
bity= — x=l,ag=—,a1=—s (3)
oS Hm Ho
Pua vé dang phuong trinh tuyén tinh:
y=a+anx 4)
Dung phuong phép d6 thi xac dinh a,, a; 1oi tim p, va Ks:
Hgt=—s Kg=—L
ao aO .
Mit khac phuong trinh miéu ta ting trudng clia vi sinh vat:
dX
—_—= X 5
il o (5)
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Trong d6: X 1a ndng do ctia vi sinh vat, g/L
t 1a thoi gian, ngay
I 12 tde d6 ting trudng riéng, 1/ngay

Tu (3) va (5), tacod
1 X dX
=—=— & y—=dI 6

= U ﬁ Y ¥ 6)
dt

Tich phan phuong trinh (6), ta dugc:
t, -t

y = b (7

Ln(X, )~ Ln(X,)
Trong d6: X, la némg dd vi sinh vat ban dau, g/L
X la néng dd vi sinh vit tai thoi diém t,, g/L
t, la thoi gian ban dau, h
t; 1 thi gian luu nude trong bé, h
V& db thi dudng thang theo x;, y; ta duge phuong trinh dudng thang:
y=1,8561x + 22,148 véi R*= 0,9442

0 = -
; : /J
)
e
b)) 4""( u—i.ﬁi.‘:lrL”.lJQ
10 = R o004
0 T T ==-=%
0 5 10

Hinh 13. Do thi biéu dién quan hé x — y
Tur db thi ta xac dinh duoge: a, = 22,148; a, = 1,8561

1 1 o o
Suyra; g, =—= =0,045
W eSS 22,148 (ng2y™)
a, 1,8561
L= —_—= = O, 084 /L
ST T 22,148 (/%)
4KET LUAN VA KIEN NGHI

Két lugn

Mb hinh hybrid két hop loc sinh hoc hiéu khi véi Aerotank c6 kha nang xu ly nudc thai
tinh bt mi dat TCVN 5945-2005 loai B. Tuy nhién mét s6 loai mi dic biét c6 ham lugng P
cao can ap dung cong nghé khir P.

Mo hinh Hybrid cho hiéu qua xir ly COD va N-NH; hiéu qua va én dinh hon mé hinh
Aerotank.
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Tai trong 1 kg COD/m’.ngay duoc chon la tai trong tbi wu, tuong Ung hiéu qua xu ly
COD va N-NHj; cua mé hinh Hybrid Ian luot 12 98%; 95 %.

Nudc sau xir Iy mat mui, trong, pH trung tinh dat tiéu chuén thai vao méi trudng.

Vén hanh COD vao: 1.000 mg/L; thoi gian luu nuéce thich hop 1a 1 ngay;

Kién nghi:

Nude sau xir ly ¢é thé tudn hoan dé xir Iy Photpho dat tiéu chudn loai B (TCVN 5945 —
2005)

Tiép tuc nghién ctru viéc ung dung coéng nghé lai hop: loc sinh hoc va Aerotank trén
nhiing loai nudc thai khac 6 tinh chét tuong tu.

TREATMENT OF TAPIOCA WASTEWATER BY USING BIOLOGICAL
HYBRID SYSTEM

Nguyen Van Phuoc®”, Nguyen Thi Thanh Phuong®, Le Thi Thu®
(1)Institute for Environment and Resources, VNU-HCM
(2) University of Technology, VNU-HCM

ABSTRACT: Tapioca processing industry discharged. into environment a significant
.amount of pollutants. Where, organic compounds, nutrient, and toxin CN concentration
exceeded Vietnamese discharged Standard up to hundreds of times.

The study on biological hybrid system, combining aerobic biofilter and aerotank
attained COD, N-NH; treatment efficiencies in range of 98%, 95%, respectively at the optimal
organic loading rate of 1 kg COD/m’.day, according to hydraulic retention time of one day.
Biomass of microrganism in this system can reach to the value of 10,000 mg/L.

The effluent reached to Vietnamese Standard 5945-2005, column B

Keywords: Hybrid reactor, aerobic filter, Aerotank, Tapioca
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