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TiNH TOAN DONG HOC XU Li NG C THAI HIPU CO TREN
LOP DEM VI SINH BAM

NGUYEN XUAN NGUYEN, TRAN VAN NHAN, SRENG SOKVUNG
1. MO PAU
Trong bai bao nay ching 16i dua ra cac két qua nghién ciru chinh, thé hién & thuit toan tinh

qua trinh x&r i nuoce thai hitu co trong thiét bi Aeroten hén hop co 1ép dém vi sinh bam.

Cac ham kinh nghi€ém la két qua thuc nghiém trén cac tram xtr li nude thai bénh vién va do
thi da dugc xay {ap va dang van hanh.

Thuat toan tinh todn trén cho phép xdy dung Modul “AEROTEN"” trong b6 chuong trinh
tinh toan thiét bj xir li sinh hoc cac loai nuéc thai hitu co (déi twong cén khir 1a BOD, COD, N-
T, P-T va bun hoat tinh).

IL. TINH TOAN QUA TRINH KHU BOD, NITRAT HOA, KH(' BUN

I. Céc ki hi¢u va théng s6 sir dung trong tinh toan

- Luu lrgng nuéc thai, Q [m*/ngay].
e -Nong dd can lo limg, SS [mg/l].

-S, Se: ndng d6 BOD trong nudc thai trude va sau xir li, [mg/1].
-N, N.: nong dé NH; trong nudc thai trude va sau xi 1i, [mg/1].
- X., X,: ndng d6 ¢in va ndng doo cin hdi luu, (mg/1].
“ W, toc db tang trudmg riéng cuc dai, [1/ngay].
- Yy hé 56 san sinh sinh khéi boi vi khudn nitrat hoa, [mg bun hoat tinh/mg NH’ .
- Y: hé sb san sinh sinh khéi béi vi khuén cacbon, [mg bin hoat tinh/mg BOD)].
- Yy hé s tinh luong bln san ra tir viéc khir BOD.
- K4, Kan: hé s6 tu oxy hoa cia vi khudn cacbon va vi khuan nitrat hoa []/ngay]
-K,, hé s6 hoa tan oxy. '
-T: nhiét dd nude thai, [°C).
- DO: ndng dd oxy hoa tan can dat trong nuéc thai sau xi 1i, [mg/1].
=V gemonic: thé tich dém ciia qua trinh hiéu khi, m’.
- hy: chigu cao 16p dém vi sinh, [m;
- Mpac: 8O ngan xir li hiéu khi (co dém vi sinh).
- f5 1 bé mit riéng cua dém vi sinh, [m*/m’].

- p, : ti trong bun bam dinh trén dém vi sinh, [kg/m’].
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- C,: ham lugng oxy hoa tan trong nudc sach & nhiét d6 T (°C).

¢

hé so hod tan oxy trong nude thai so voi nude sach.

- B: hé s0 oxy bdo hoa trong nude thai so vdi nude sach.

«r: hé sb didu chinh dbi v&i d6 sau suc khi.
2. Tinh toan khir BOD va nitrat hod

Ky =

Vé&i

Vi

trongdé 6. =0
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NE‘mg do bun hoat tinh trén dém vi sinh:

X =6,49172x S
100

0) x 1000 [mg/1]

Téc db tang trudmg cha vi khudn nitrat hod:
| N, DO
x x

K.+N, K, +DO

MN,:““ x @S] [] -0,833x (7,2 - pH)] [mg/1]

K =10E)‘(I5IT~IISH

N

Tée d0 sir dung NH: béi vi khuin nitrat hoa:

Ky N,

:—‘Zm [mg NH; /mg bun N. ngay]

Pu
Tudi 'cta bun:

] [ngay]

o YN X Py "Kan
Thanh phén hoat tinh clia vi khuén nitrat hoa trong tong bin:
YN x (N - Ne)
fy =
Yx(S-S )+ Y, x(N-N,)

x 100 [%]

Thaoi gian luu nude dé nitrat hoa:

BN:24xNﬁN‘,[h]
pN'XN
f,-X
X,=—— [mgl
=100 [mg/l]

Téc d6 sir dung BOD bai vi khun cacbon:
p= Tlf(e% + Kd) [g BOD/g biin. ngay]
o » chap nhan tudi bun khir BOD bing tudi bin nitrat hoa.
Thanh ph?m hoat tinh cua vi khuin cacbon:
f. =100-1, [%]

Théi gian luu nuéce cén thiét dé khir BOD:

(1.1}

(12)

(1.3)

(1.4)

(1.5)
.

(1.6)

{(1.7)

(1.8)

(1.9)

(1.10)



S-S,

0=24x=2 [h] (1.11)

*  Téng thé tich ngan acroten cé dém vi sinh:
‘ V, =V, =Q.8 [m) (1.12)
Néu Ve>Var = V. =V,=0.0,. (1.13)

3. Tinh toan dém vi sinh
o ik la s§ ngay bam dinh t6i Qa cua vi sinh vat trén dém vi sinh, gid tr nay can dugc tinh
dong thoi tir 3 yeu to: bam dinh bun, 6n dinh bin, 16i cudn bun di do thuy luc dong nudce va khi.
Thuét toan tinh toan s& ngay ik duge biéu dién trén hinh (1).

*  Tiét dién ngang trung binh cia 1 ngan hiéu khi:

S = . Yy [m*/ngan] (2.1

¢ n
d* hac

Vén tc thuy luc cua nude thai di qua lop dém vi sinh:
Qx1000

W=—-o-o->=— —[mm/s ‘ 2.2
24><Sd><3600[ ] 2.2)

. V&i dém vi sinh 3 mm, d§ day t6i da cua mang vi sinh trén dém vi sinh s€ la:

d_ =15w""" [mm] 2.3)
T 1& buin hitu co ¢6 thé phan huy trén dém vi sinh:
f, =2,285.(k.T)"™ (%] (2.4)
*  Thé tich Ip nhdy trén dém vi sinh cho dén ngay ik:
v - 08xV, ><1kx(1007fk) (m’] 2.5)
100
Véi V, = M
0,008
4 G, =G,, neu G,>G,
trong do
8 G, =G, new G, >G,,
. Téng dién tich bé mit dém vi sinh trong aeroten:
f = EVL-X 1000 [m?] (2.6)
*  Thé tich dém vi sinh trong aeroten:
v, = % [m’] Q.7

0

Cac cong thirc trén s€ dugc tinh 13p lai cho dén khi thoa min cac diéu kién dugc biéu dién
trén hinh 1.
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Vd = vdacr

Tiﬂh Gh[’ Gdum! Gl‘huya Gcan’ Ghlhai

Hinh 1. So 35 thuat toan tinh toan sb ngay bam dinh téi da ik

4. Tinh toan bun
*  Luong bun sinh ra trong 1 ngay (tinh theo trung binh):
G, =QX,.10” [kg/ngay]
trong do X, =0,6585+0,458 [mg/l].
*  Lueng bun sinh ra trong 1 ngay (theo tinh toan dng hoc):
_Y,Q.(8-8,).107

G kg/nga
bug 0,98 { g/ g Y]
trong do Yh = T_QY_E— .
+0..K,
*  Téng sb bun sinh ra trong ik ngay:
- G, =ikx{(G, +035x85xQx10") [kg].

*  Luong bun dang giif trén dém:

_0,75.G,, {100-1,)

G, = kg].
dem 100 [ g]
*  Luong bun da phan huy trén dém vi sinh:
1,
G, . =—xG,._ [ke]l
fhuy 100 dem[ g]
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*  Luogng bin cén thai sau thoi gian bam day trén dém vi sinh:
Gean = Gy = Glem = Gy [ke]. (3.8)

*  Lugng bun x4 trong truong hgp khdng cé dém vi sinh:
) OV, X-Q, X 8, X

G,, = L [kg/nga 3.9
b X 8. To0p * Lke/neay] :9)
. X .
trong do Q = xQ [kg/ngay]. (3.10)
X -X
Vé&i X, =1,25x X [mg/]. 3.1
*  Lugng bun hdi luu theo tinh toan ddng hoc:
G,.=6G,, —G,, [kg/ngay]. (3.12)
*  Lugng bun hang ngay can thai sau khi bam day trén dém vi sinh:
G btha G—;n -G hlua [kg/“ga)/] (3 A 3)
i ‘
*  Tilébin thai trong trudmg hop ¢6 dém vi sinh hiéu khi:
Sk 0010 (3.14)
*  Thé tich bun cin bom thai trong mét ngay:
’ G
e |m'/ngay]. (3.15)

v, =t
0.015xp,
5. Tinh nhu ciu oxy
*  Nhu ciu oxy dé khir BOD:
O, = 1,41.Q,.8.107, [kg/h] 4.1)
Q, =Q/24 , [m'/h].

*  Nhu ciu oxy dé nitrat hoa:

0,, =457.Q,.N.10" [kg/h]. . 4.2)
*  Oxy tiét kiém duoc trong qua trinh khir nitrat: .
0,,, =2,65.Q,.N.10" [kg/h]. (4.3)

*  Oxny cin cho hé hip ndi sinh bin hoat hoa trén dém vi sinh 1a 1,4 kg/m’.ngay. Vay
nhu cau oxy cho h hiap ndi sinh bin hoat hoa trén dém vi sinh duge tinh;

1,4.V
v T -+ [kg/h 4.4
o T o [ke/h] 4.4)
*  Nhu ciu oxy cho bim hoat hoa lo limg ngoai khong gian dém vi sinh:
Ouens = 5 xXxQ, x10° [kehl (4.5)
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*  Nhu cdu oxy giir ndng d6 oxy hoa tan t5i thidu:

0,,, = D0.Q,.10" [kg/h]. (4.6)
*  Nhu ciu oxy tong sé la:
Ou = Ozmm - 0 vt Ozl)v-. 2Ml w T Oznn [kg/h] (47)
*  Tbng tiéu thy khéng khi trong 1 gié:
Qu = OuCol2l 100 [mh].  (48)

1,29x0,22xK , * 10240 2°)(1BC .1-DO

*  Nhu ciu tiéu thu khéng khi khi hé théng khong lam viéc:
Qkkp ‘(OZIJVS + O2MI.S.\ + OZI)G)

) Qu. = o, , (m’/phut] (4.9)
trong dé: Q, =Q,, /60 [m’/phut].
*  Nhu ciu tiéu thu khéng khi cho qua trinh xir Ii:
Q.. =Q,, - Q,, [m’/phut]. (4.10)
Qe

*  Tiéu thu dién nang cho Airblower dugc tinh =2x0,75x 1,4 x 50 [kw]. “4.11)

Chii thich bé sung: Cong thirc (1.1), (2.1), (2.2), (2.3), (2.4), (2.5), (2.6), (2.7): La cac ham kinh
nghiém duogc cac tac gia cong trinh ndy xdy dung nén trong qua trinh xir li s6 li¢u thwe nghiém.

Céc cOng thirc con lai [a cac cong thirc trich dan.
1. KET LUAN

Thuat toan trén dam bao tinh toan mét cich diy du cho qua trinh x1r li nuéce thai hitu co bat
ki (cu thé doi tugng can khir la BOD, COD, N-T, P-T va bun hoat tinh) trén thiét bi aeroten hon
hgp c6 1op dém vi sinh bam.

Thuét toan dd duge ing dung thanh céng trong tinh toan mét sd tram xir i nude thai bénh
vién, do thi va sinh hoat tai Viét Nam,
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SUMMARY

THE KINETIC CALCULATION OF ORGANIC WASTEWATER TREATMENT
PROCESS ON THE MEDIA

In this article, we introduce our main study result in calculating of biological treatment
equipment. An algorithm is created to calculate organic wastewater treatment process by
acrotank with the media.

Calculation of carbonaceous BOD removal and nitrification, those are formulas to calculate
the concentration of activated sludge, growth rate of microorganism, activated sludge ages, the
time for BOD removal and nitrification ect.

Calculation of the media, that is an approximate algorithm to calculate the maximum days
of microorganism attach on media, hydraulic speed, the maximum thick of biofilm on media,
total surface of media, volume of media ect.

All experimental formulas use in this algorithm are our experimental result when we study
on more than 50 hospital waswewater and municipal wastewater treatment systems which are
constucted and are operating.

This algorithm allow to design the aerotank modul when we calculate biological treatment
equipment for treating organic wastwater of hospital and municiple in Viet Nam.

Bja chi Nhdn bai ngay 14 thing 4 nam 2006
Nguyén Xuén Nguyén,

Vién Khoa hoc va Cong nghé Viét Nam.

Trin Van Nhén, Sreng Sokvung,

Trudmg Dai hoc Bach khoa Ha N,
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