KHOA HOC & CONG NGHE

Danh gia hiéu qua xurly nuéc thai sinh hoat
bang mo hinh aeroten két hop lang va xac dinh
toc do 6-xi héa riéng & ché do loai bo cac chat hiiu co

Evaluation of the efficiency of wastewater treatment by aero model. combination
and determination of own-xi chemical speed in the removal of organic substances

Tom tat

Bai bao dé cap dén két qua nghién ciu hiéu qua xi ly chat

hitu co (COD) ctia nudc thai loang bang bin hoat tinh trong mé hinh
aeroten lang va tim ra thong sé d6ng hoc ( tdc dd 6-xi héa riéng) ciia
qua trinh xt ly. Thuc nghiém dugc tién hanh trén mo hinh aeroten
lang c6 thé tich viing phan iing 1a V,=4,15 (I), thé tich viing ling la
V,=1,6 (I). Nudc thai dung cho thuc nghiém la nuéc thai nhan tao 6
ndng d6 COD khac nhau 150mg/l va 441,3mg/1. Toc dé 6-xi héa riéng
dugc tim trén co sé phan ting theo mé véi COD giao déng tir 188 dén
111,69 mg0,/g. Luu lugng dau vao q=0.83 lit/h,thai gian tiép xicla
5h, thoi gian lang la 2h, ndng d9 oxi hoa tan DO = 2.0 mg/1. Két qua
nghién ciiu cho thay hiéu qua xi Iy theo COD la 150mg/1 véi kha nang
duy tri ndng dé bun la 1g/1. Téc d6 6-xi hoa riéng dugc tim ra la 188
mg0,/g. Nghién citu chiing t6 dugc kha nang loai bé chat hiiu co cao
cia b€ aeroten khi xi¥ Iy nudc thai c6 nong dé chat hitu co loang dac
trung cho nudc thai do thi Viét Nam.

Tir khéa: Nudc thdi, xit Iy sinh hoc, Aeroten, Oxi -hda, chdt hitu co

Abstract

The paper shows the results of organic matter treatment (COD) of activated
sludge effluent in the settling aero model and finds kinetic parameters
(specific oxidation rate) of the process. Experiments were carried out on
the aeroten-deposited model with the volume of the reaction zone being
V1=4.15 (1), and the volume of the settling zone being V2= 1.6 (1). There
are different COD concentrations of 150mg/I and 441.3 mg/I. The specific
oxidation rate found based on batch reaction with COD ranges from 188 to
111.69 mg02/g. Input flow q=0.83 lit/h, extension time is 5 hours, settling
time is 2 hours, dissolved oxygen concentration D0=2.0 mg/I. The research
results show that the COD treatment efficiency is 150mg/| with the ability
to maintain a sludge concentration of 1g/I. The specific oxidation rate was
found to be 188 mg02/g. The study demonstrates the high organic matter
removal capacity of the aeroten tank when treating wastewater with a
specific concentration of dilute organic matter typical for Vietnamese urban
wastewater.

Key words: Waste water, biological treatment, Aeroten, Oxidation, organic
matter
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M& dau

X ly nwéc thai sinh hoat badng md hinh Aeroten két
hop l&ng dwoc tién hanh bang hai thwc nghiém trén mé hinh
trong didu kién phong thi nghiém véi nwéc thai nhan tao.
Nuwarc thai (chat thai Idng) nhan tao cé thanh phan gidng nhw
chét thai sinh hoat tao dwoc pha ché bing pepton va cac héa
Chét khac nhw K2HPO43H20, CH3COON83H20, CaCI2
véi nuéc sach theo mot ty 1& nhat dinh.

I. M6 hinh va phwong phap thi nghiém
1.1. M6 hinh

M6 hinh aeroten - Idng béng thady tinh arcrilic c6 thé tich
viing phan trng la V1= 4,15(1), thé tich ving I&ng 1a VV2=1,6(1)

Thiét bj cAp khi nén cap khi qua hé théng phan phéi khi
vao bé aeroten c6 thiét bi didu chinh lwu lwong nham duy tri
ndng d6 oxi hoa tan trong bé khéng dudi 2.0 mg/l trong moi
trwdng hop.

Binh dung chét thai Idng c6 thiét bj diéu chinh lwu lweng.
1.2. Phwong phap thi nghiém

Céc thyc nghiém dwoc tién hanh trén mé hinh trong diéu
kién phong thi nghiém v&i nwéc thai nhan tao. Nwéc thai
(chét thai 1dng) nhan tao c6 thanh phan giébng nhu chét thai
sinh hoat tao dwoc pha ché béng pepton va cac héa chét
khac nhu K,HPO,.3H,0, CHsCOONa.3H,0, CaCl,... voi
nwéc sach theo mét ty 1& nhat dinh. Thwe nghiém dwoc thuc
hién gdm 2 phan. Phan 1 dwoc tién hanh trén mé hinh véi
dong lién tuc nhdm xac dinh kha nang xt ly chét thai Idng
clia bé phan (rng cé st dung ché phdm. Phan 2 thi nghiém
dwoc thuc hién theo mé véi ndng d6 nwéc thai khac nhau
nh&m xac dinh cac hé sb thwc nghiém. Céc chi sb phan tich
chinh la COD (phwong phap Perman ganat) va DO (phwong
phap chuén d9), SS déu duoc phan tich theo phwong phap
chuan.

a) Thwe nghiém 1: Tién hanh trén bé aroten két hop lang
v&i nwéc thai dau vao chay lién tuc. Ché do van hanh dwoc
thwc hién dudi sw thay ddi vé néng do bun khac nhau véi
thoi gian tiép xuc 1a 5h, thoi gian I&ng 1a 2h.

Nwée thai nhan tao dwgec pha vao binh dinh lwgng véi
g=0.83 lit/h vao bé phan &ng aeroten-lang cé hé théng suc
khi. Ché phdm sinh hoc (tlr d& tai NCKH cap bo, Nghién
cu ché tao nha vé sinh di dong thé hé mai - 2009 BXD)
dwoc dwa vao véi lidu lwgng 1a 10g ndng d6 vi khuan 1& 107
CFU/g. Liéu lwgng duoc tinh toan dé& cho sé vi khuén trong
01 lit thé tich bé phan trng twong dwong véi khodng 2 - 2,5g
bun hoat tinh trong aeroten truyén théng. Sau khi x ly véi
thi gian 14 5h nwéc thai sé qua bé I1ang. Tai day bun dwoc
tach ra lang xuéng va quay lai bé& phan tng. Nwéc sach chay
ra ngoai theo hé théng thoat nwéc.

b) Thyc nghiém 2: Thi nghiém aeroten mé dwoc tién
hanh trong bé bun hoat tinh sinh ra trén co s& ché pham sinh
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hoc nghién ctvu v&i ndng dd chat ban trong nwéc thai khac
nhau, nwéc thai dau vao duwgc méd phéng véi 2 ndng do COD
khac nhau 150mg/l va 441,3 mg/l twong dwong v&i mac do
6 nhiém trung binh, dam dac cua nwéc thai sinh hoat. D6
véi tirng thi nghiém, nwéc thadi mé phéng dwoc cho vao bé
aeroten chay & ché d6 lién tuc (continuos) trong vong 1 tuan
d& sinh khéi thich trng v&i diéu kién ndng d6 méi sau d6 dwa
vao thi nghiém theo mé. Cac chi sb phan tich (COD va SS)
dwoc thuwe hién sau 0,5h cho dén khi ndng dd nwéc xi Iy n
dinh. K&t qua phan tich s& cung cap cho ching ta qui luat
doéng hoc xt ly chét hivu co.

Tai phong thi nghiém hoa nwéc vi sinh trwdng Bai hoc
Kién Truc Ha Noi:

Hoa chét, thiét bi phan tich thi nghiém

Hoéa chét pha ché: Héa chét phan tich:

Pepton KMnO,

K,HPO,4.3H,0 Axit oxalic

CH;COONa.3H,0 H,S0O, dam dac

CaCI2

Dung cu va thiét bi phan tich

Bép dién, t0 sdy

Binh tam giac 100ml, 250ml

Buret

Pipette 1ml, 2ml, 5ml, 1000ml

Can dién t&r, coc thuy tinh, thia, lo thay tinh dwng héa
chét va gidy loc.
lll. Két qua va ban luan

Théi gian mé hinh hoat déng & ché do lién tuc gan 1
thang. Két qua phan tich dwoc trinh bay trong bang 2.

prenten | vao | | 0 | s | E9

1 2 3 4 5 6
10/10/2018 57.6 9.6 5 0.4 83.33
11/10/2018 112 9.6 5 0.4 91.43
12/10/2018 | 134.4 9.6 5 0.6 92.86
21/10/2018 | 161.6 8 5 0.7 95.05
24/10/2018 | 125.5 9.6 5 0.7 92.35
26/10/2018 | 105.6 1.2 5 0.7 89.39
27/10/2018 | 131.2 22.4 5 0.6 82.93
31/10/2018 | 147.4 19.2 5 0.6 86.97

Két qua nghién clru cho thay voi thoi gian xt ly 1a 5h hé
bun hoat tinh trén co s& ché phém phéan lap dwoc cho hiéu
qua x( ly cao. Hiéu sudt x& ly giao dong tir 82,93% dén
95,05%. Nwéc thai ddu vao cé ndng d6 COD dao dong tir
57.6 dén 161.6. Ndng dd bun dao déng trong khoang 0,4-0,6
g/l chirng té néng lwc 6 xi hoa chét hivu co rat cao cua sinh
khéi. Bun c6 mau nau nhat, dé lang, chi sé bun giao dong t
60-90 ml/g buin khd. Nudc xt ly ra khdi bé& aeroten trong c6
ndng dd chét lo Irng nhd SS=20-30 mg/s, ham lwong chét
hitu co thdp COD =9,6-19,2mg/!.

Thi nghiém Aeroten mé vé&i cac ndng dd COD khac nhau:

Thwe nghiém vé&i 2 loai nwdc thai cd ndng dd chét hivu
co trung binh va dam dac véi chi sé COD dau vao lan lwot 1a
150mg/l, 441,3mg/l. Két qua thwc nghiém véi aeroten mé xi
ly nwée thdi cé ndng d6 chat hiru co trung binh (COD=150
mg/l) dwoc trinh bay trong bang 3, v&i nwéc thai cé ndng
dd chét hiru co dam dac 441,3 mg/l trong bang 4. Quang
thoi gian 14y mau phan tich 12 0,5 h. Ndng d6 bun hoat tinh
lam viéc ctia bé dwoc do theo phwong phap chuén. Téc do
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ly theo thé tich tirc 14 1 m® thé tich phan (ng trong mét don
vi thoi gian (ngay) c6 kha nang x& Iy dwoc bao nhiéu khéi
lwong COD (kg). Goi kha nang x( ly theo thé tich 1a OM, két
qua tinh toan c6 dwgc OM= 0,963kg COD/m®.ngd.

coD, | cob p= 00— CO0,
0 thy [a@n]| ta E(%
(mg) ra (mg) ( ) (g ) ( °)
(mgO, /g.h)
1 2 3 4 5 6
4413 3056 | 0.5 | 2.43 111.69 30.75
- 251.2 1 2.43 78.23 43.08
- 2256 | 1.5 | 243 59.18 48.88
- 224 2 2.43 44.71 49.24
- 2112 | 25 | 243 37.88 52.14
x& ly riéng (p) cta bun hoat tinh dwoc tinh bang lwong chat - | 2128 | 3 243 31.34 51.78
hiru co (g COD) trén mét don vi khéi lweng bun hoat tinh (g) - 1712 | 35 | 2.43 31.76 61.21
trong motzdcy'n Vi .thO’I glanﬁcur)g c}ucyc tinh ’toan c':ho‘ tu’ng’ th’l } 158.4 4 243 29.10 6411
nghiém dé xac dinh cac hé so déng hoc cta qua trinh xtr ly
sinh hoc. - 160 45 | 243 25.72 63.74
- 107.2 5 243 27.50 75.71
- 107.2 | 55 | 243 25.00 75.71
co co COD, -COD - 83.2 6 2.43 24.56 81.15
Do D p= =
t(h) | a(g/l ta E(% - 81.6 6.5 | 243 22.77 81.51
(mg) ra (mg) ( ) (g ) ( 0)
(mg O,/g.h) - 52.8 7 2.43 22.84 88.04
1 2 3 4 5 6 - 51.2 75 | 243 21.40 88.40
150 56 0.5 1 188.00 62.67 ; . . P L
- Keét qué thwe nghiém cho thay véi ndng do bun hoat
: 56 1 1 94.00 62.67 tinh a=2,43g/l, ndng d6 COD d4u vao 441,3mg/l, thi sau 6h
- 544 | 15 1 63.73 63.73 hiéu suét xt ly mé&i dat trén 80%, néng d6 COD trong nwéc
i 54.4 2 1 47.80 63.73 XL:v I;:/ la ?3,2m9/l. Kéo d?i. tth’i giap X ly trlém 1,? h hiéu suét
xt ly chi dat dén 88% v&i nong dd COD dau ra la 51mg/l. Sw
i 544 [25 | 1 38.24 63.73 |  thay ddi ndng d6 COD trong bé aeroten mé theo thdi gian
- 27.2 3 1 40.93 81.87 | dwoc bidu di&n theo dd thi tai hinh 7. Téc dd xtr ly riéng (p)
_ 96 35 1 40.11 93.60 dU’O’C ;unhAtoan theo thCX)’I g‘ian XU ly va thé hlén trong béng 5
Co thé thay (p) thay doi ttr 111,69 mgO,/g bun hoat tinh tai
- nz2 | 4 | 1 34.70 92.53 | thoi didm 0,5 h dé&n 24,56mg O,/g bl hoat tinh tai thoi didm
- 9.6 4.5 1 31.20 93.60 6h. Quan hé gitra COD clia nwéc sau x@ ly va téc do xi ly
- 12 | s 1 2776 9253 | riéng dwoc biéu dién bang do thi hinh 8.
_ 12 | 55 y 25 24 9253 - Trqng thuc te c6 thé Iéy‘ théng §6 P ='27,£:>mg QOD/Q
bun hoat tinh lam gia tri trung binh dé tinh toan céng trinh x&
- 9.6 6 1 23.40 93.60 | 1y sinh hoc cho thei gian xt Iy 1a 5h hodc gia tri p = 24,56mg

- Két qua thuc nghiém cho thay v&i ndng dd bun hoat
tinh a=1g/l, nébng d6 COD d&u vao khoang 150mg/l, thi sau
3,5h da cho hiéu suét x& ly dat trén 90%, ndng d6 COD trong
nwéc xi ly 1a 9,6 mg/l. Viéc xt ly tiép khong lam tang chét
lwgng nwéc xi ly, ndng dd COD trong nuéc thai qua xd ly
giao dong trong khoang 9,6 va 11,2 mg/l dwoc gidi thich do
sai sb thi nghiém. Sw thay d6i ndng d6 COD trong bé aeroten
mé theo thoi gian dwoc biéu dién theo dd thj tai hinh 5. Téc
do xt ly riéng (p) dwoc tinh toan theo thdi gian x ly va thé
hién trong bang 3. C6 thé thay (p) thay déi tir 188 mg O,/g
bun hoat tinh tai th&i didm 0,5 h dén 40,11mg O,/g bun hoat
tinh tai thdi diém 3,5h. Quan hé gitra COD clia nwéc sau xt
ly va téc do xtr ly riéng dwoc bidu dién bang db thi hinh 6

- Trong thuc t& co thé lay thong sb p = 40mg COD/g
bun hoat tinh 1am gié tri trung binh dé tinh toan cong trinh x0r
ly sinh hoc hodc cé thé don gian hon tinh theo nang luc xd

COD/g bun hoat tinh cho 6h x& ly déi véi truéng hop nwédc
thai dam d&c. Viéc gia tang hiéu suét x&r ly déi véi nwéc
thai sinh hoat dam dac sé lam thé tich aeroten ting dang
ké. Trong thuc té dbi véi viéc thiét ké ché tao bé phan tng
sinh hoc cho nha vé sinh di déng thé hé méi cho nwdc thai
dam déc thi thoi gian suc khi co thé 1én dén 8-10 h d& dam
bdo nbéng dd COD gidm dudi 50mg/l. Két qua tinh toan
c6 dwoc nang lwc xtr ly theo thé tich déi v&i 7,5h x ly la
OM= 1,873kg COD/m®.ngd dé dat dwoc hiéu suat xt Iy gan
90%.

Il. Két luan
Két qua nghién ctu cho thay:
+ Hiéu qua x& ly chat hiru co' clia hé bun hoat tinh trén

co s& cac chiing vi sinh Iwa chon 1a rat I&n. Hé thdng c6 kha
nang thich nghi v&i ndng dé chat hiru co trong nguon nwéec.
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Hinh 5. Su thay ddi nong dé COD trong bé aeroten
theo thgi gian
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Hinh 7. Su thay ddi nong dd COD trong bé aeroten
theo thgi gian

Nbéng dé chét hivu co' cang Ién thi néng dén bun cling cang
Ion.

+ Hé théng bun hoat tinh trén c6 kha ndng x& Iy hiéu
qué nuwéc thai sinh hoat c6 néng dd nhi&m ban trung binh va
dam déc véi thoi gian xtr ly tr 3-5 tiéng ddng hd. Hiéu qua
xtr ly dat trén 90%.

+  Thwc nghiém cho thay v&i nhitng sw cb dét ngot xay
ra day néng do COD dau va cao hon gép d6i, gap ba lan
nuwéc thai sinh hoat binh thwdng, véi khoang thdi gian xi
ly gap 1,5 dén 2 1an thi hé thdng van c6 thé x& ly dat tidu
chuan ngudn loai 2 (c6 thé loai 1theo TCVN 5945 - 2005) d6
ra séng ngoi dam bao vé sinh madi trdng.

«  Téc dd x ly riéng (p) clia hé bun hoat tinh giam di
tr (p) =188 mgO,/g bun Hoat tinh khi ndng d6 chét hivu co
tir 150 - 441,3 mgCOD/I xudng (p) =111,69 mgO,/g bun hoat
tinh, chirng t6 sw kim ham téc do x& ly do ndng do chét
nén. Diéu nay phu hop véi ly thuyét 18n men theo Mikhailic -
Mentin./.

Hinh 6. Quan hé giira toc do xir ly riéng (p) cta sinh
kho6i bun hoat tinh véi nong do chat hiru co dau ra
coD,,

Hinh 8. Quan hé giira toc do xir ly riéng (p) ctuia sinh
khoi bun hoat tinh véi nong do chat hiru co dau ra
CoD,,
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