
» 2012-8 (30) http://www.nbuv.gov.ua/e-journals/Nd/2012_1/12yos.pdf

: 579.24.001.57:628.35:631.862.2

. , , 

. , , 

, 

. , , 

. 

. 

.

: , ,

, , .

, 

, , ,

,

, .

, 

, 

. 

, , 

http://www.nbuv.gov.ua/e-journals/Nd/2012_1/12yos.pdf


[Type text]

, 

. 

, 

.

, 

 [7]. 

.

, 

, 

 [2, 3, 4, 18]. 

,  – 

,  – . 

, 

.

, 

, , 

 [2, 12, 33].

, 

.

 [9, 28]. 



[Type text]

  

:

SKs
Smax ,  (1),

: µ – , l ,

µmax – ,

S – , ,

Ks – .

, 

,  (2):

SKs
SX

dt
ds max1 ,  (2),

: x – , ,

Y –  ( ).

, 

, 

, 

 [4, 5]. , 

 [7, 31, 34].

, 

,  [13, 29, 32]. 

, 

, -

.

 [5, 19], 



[Type text]

, 

:

2xEx
dt
dx , (3),

:  - ,

 – ,

 – , ,

t – , .

, 

 [12], 

. 

.

, 

. , 

, 

 [11, 12]. 

, 

 [4, 12]. 

: [24].

S
SSotxk

S
S

nsn
n

n

1 , (4),

: kns – ,

t – , ,

S0 – , ,

S – , ,

x – , ,

n – .



[Type text]

 [17].

, 

 [23, 26]. , 

, 

 [4, 20].  [16, 22, 35], 

, 

. , 

 [15].

,

 [15] , 

.

m

EG

11 , (5),

: yEG –  ( , 

, 

),

m – , 

 / ,

y m

, .

, , 

 [1, 10, 12, 14].



[Type text]

. [26] , 

:

bx
dt
dsy

dt
dx , (6),

: x – , ,

t – , ,

y –  ( ),

b – , -1.

, , 

. 

 [27, 30]. , 

, 

:

c
x b

SSQyP
1

)( 10max , (7),

: – , ,

Q – , 3 ,

 - , ,

b – , -1,

S0 – , ,

S – , .

,  

, 

, .

, , 



[Type text]

,  [15]. 

, , , 

.

. 

,  [8, 21]:

EG
sx YDm

DfY
// , (8),

: Yx/s – ,  / ,

f – ,

D – , -1,

m – ,  · -1  · -1,

YEG – ,  · -1 .

, :

EGYDm
DSX
/

,  (9),

: X – ,  · -1,

S –  ,  · -1.

 f, 

:

XF
f (10),

: F – ,  · -1,

 – ,  · -1,

 – ,  ·
-1.



[Type text]

 (f = 1)  µ= f·D ,  µ=

D,  ( X) 

 (D)  ( S).

,  f

= 0  F · X  = 0, 

:

m
DSX , (11),

: x – , -1,

S –  ,  · -1,

D – , -1,

m – ,  · -1  · -1.

.

, 

, 

.

, 

, 

, , ,

, ., 

. 

.



[Type text]

1. . 

 « » / . , . , .

 // . – 2006. –  5. – . 68 – 71.

2. . 

 / . . – .: ,

1986. – 144 .

3. . 

 / . , . . – .:

, 1979. – 119 .

4. . 

 / . , .  // 

.- 1982. – . 276, 4. – . 1012 – 1016.

5. . 

 / .  // . –

.: . – 1987. – . 6 – 71.

6. . 

 / , .  – : 2005. –

168 .

7. . 

 / . // 

. – .: , 1981. – 472 .

8.

 / [ . , .

, . , . ] // 

. – 2009. – . 39. – . 168-182.

9. . 



[Type text]

 / ., . // 

. – 2010. –  4/30. – .93.

10. . 

 / ., . – .: 

, 1974. – 168 .

11. .  /

. – .: . – 1968. – 380 .

12. .  / . ,

. , . . – .: . – 1979. – 344 .

13. . . 

 / .  // . –

2009. –  1. – . 26 – 31.

14. . 

 / . , . , .  //

. – 2006. –  6. – . 75 – 79.

15. .  / 

. – .: , 1978. – 336 .

16. . 

/ . , .  //  « ». - 2009. – 2.

– .84 – 88.

17. .  / 

. – .: , 1983. – 110 .

18. . 

 / . , . , .  //

. . – 1984. – 3 – .73-75.

19. . 

 / .  // .

.: , 1975. – .54 – 61.



[Type text]

20. .  / 

., . – .: , 1980. – 200 .

21. . 

 / . , . , .

. – 2009. – . 40. –

. 119 – 128.

22.Benyes H.H. Secondary treatment alternatives :suspended growth / Benyes

H.H. Mc Carty // Iorn of the Enviromental End. Div. – Water Ressearch. –

1971. –  5. – P. 621 – 640.

23.Eskenfelder W.W. Biological waste treatment / Eskenfelder W.W., O’connor

D.G. – Oxford: Pergamon Press, 1961. – 138 p.

24.Kinetic aspects of Biological reactors with mixed populations for waste water

treatment / Grau P., Tucek F., Dohanyos M., Holata I. // Environ. Protekt. End.

– 1978. – Vol. 4,  2. – . 167 – 170.

25.Lawrence A.W. Kinetics of methane fermentation in anaerob treatment /

Lawrence A.W., Mc Carty P.I. // Water Pollut. Contr. Fed. - 1969. – 41,  2. –

. R. 1 – R.16.

26.Lawrence A.W. Unifid basis for biological treatment design and operation /

Lawrence A.W., Mc Carty P.L. // I. Sanit. End. Div. Amer. Soc. Civil. Ends. –

1970. – 96 (SA3). – P. 737 – 778.

27.Marr G. Das mathematische Model als mittel zur hlanung von regelund

mebeinrichtungen in der Abwassertechnik / Marr G., Hruschka H. / GWF-

Wasser / Abwasser. – 1978. – Vol. 119,  12 – S. 571 – 577.

28.Monod I. La technigue de culture continne: theorie et applications / I. Monod //

Ana . Inst. Pasteur, Paris. – 1950. – Vol. 79. – P. 390 – 410.

29.Oasim Syed R. Effect of a bacterial culture product on biological Kinetics /

Oasim Syed R., Stinehelfer M.L. // Water Pollut Contr. Fed. –  1982. – Vol. 54,

 3. – Part 1. . 255 – 260.



[Type text]

30.Ognean T. Hadelarea si simularea procesului de epurare biologica cu namol

active / Ognean T., Icopescu A. // Hidrotechnica. – 1980. – . 25, 1. – . 154

– 161.

31.Rao C.V. Total organic carbon-calibrated mathematical model for a completely

mixed activated sludge waste-water treatment process / Rao C.V., Tuteca D.,

Nuns E. I // I. Applied Microbiology and Biotechnology. – 1978. –  6. – . 1

– 12.

32.Sykes R.M. Limiting nutrient concept in activated sludge models / R.M. Sykes

// Water Pollut Contr. Fed. – 1981. – Vol. 53,  7. – . 1213 – 1218.

33.Urbini G. Nuovi metodi di verefica sperimentalle dellafunzionalsta di impianti

a fanghi attivi: esempio applicator all’impianto di Cervia / Urbini G.,

Collivignarelli C., Olmo M. / Ing. Ambient. – 1982. –  6. – . 451 – 471.

34.Vasicek P.R. Use of kinetic study to optimize the activated sludge process /

P.R. Vasicek // Water Pollut Contr. Fed. - 1982. – Vol. 54,  8. – . 1176 –

1184.

35.Weddle C.L. The viability and activity of activated sludge / Weddle C.L.,

Yenkins D. // Water Ressearch. – 1971. –  5. – P. 621 – 640.

., ., .

. 

. 

, 

.

: , ,

, , .



[Type text]

Description of models of processes of height and cultivation of

microorganisms is in the systems of bioscrubbing of sewages.

A.Yaremchuk, N. Zakharenko, S. Tshygankov

The analysis of mathematical models of processes of height and cultivation

of populations of microorganisms of active silt is conducted in the systems of the

biological  cleaning  of  sewages.  Influence  of  recycling  of  active  silt  is  shown  on

kinetic and stechiometrical descriptions of process of cleaning of sewages. It is

indicated on dependence of concentration of biomass in an aerotank from speed of

her dilution, and also use of substratum and recycling rate.

Key words: model microorganism growth, activated sludge, biomass,

aerotank, recycling rate.


