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dX = FXO -FX + p -ax

dt

&I dX = F X, - FX + rx - ax
-_

dt v v
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-
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D = CL

= PL,  s
K, + S

enl"l6i  55

wn x = ‘,, tsi  - s, turd  57
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31 5.97 0.5

50 5.94 1.0

71 5.88 2.0

91 5.76 4.0

200 0 100

1. 1 = K,  I+ 1
- - -  -

CL l&l  s l-h
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1 = 3.8

l-h

K* = 5.2

kl

“::
COWM

lln::

Pnl = 0.26 hr-'

KS = 1.37 g/l

rx = 0.26 SX

1.37 + s
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2. =ril = V > K,  + Si
-

F s,  l-h

-56w.m F < VSi &,, = 0.5 (100)(0.26)

K,  + Si 1.37 + 100

= 0.128 I/hr
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I
10 - I

*tn.opl rm, h r

dX

X = Yws (Si 4)

X
opt

= YWS ‘i / a-.
\ )
a+1
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t& a = K, + si  ’

KS

do

d&l

s = ‘i -(“‘W.S 1

s =opt ‘i

UA:

a+i

z =m.opt a

pm  (a-1)

D = Pmopt 1 - K,
c )

K, + S D

0,  = Pm so rnU”lSfi  58
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= 2 kg ri3

9in D= p,s

K,  + s

= (0.45 h-')(2 kg ri3)

(0.8 kg I-II") + (2 kg m")

= 0.32 h-'

F = D V

= (0.32 h-l) (5 rn3)

= 1.6 rn3 h-'

2. X = Si - K, D

( J

Yws

Pill-D

rx = D X

= (0.32 h-'  )(20 kgm-3  -(0.8kg t-n-3)(0.32 h-')(0.55 kgkg-')

(0.45 h-'  -0.32ti')

= 3.17 kg IT-I-~  h-'

D
opt

=' &,, I-
(

K,

I -

-. )

Ks + S,
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= 0.45 h-' ( 1 - r 0.8 kg r~? 1

0.8 kg ri3  + 20 kg ri3

ZZ 0.36 h-'

Dxopt = 0.36 h-l  20 kg ri3  - (0.8 kg rn9)(0.36  h-')(0.55  kg kg-')

(0.45 h-l-0.36 h-l)

x 3.33 kg i3 h“
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1. S= K,D

Pin-D

= D

0.5 - D

x = Yws(S,-S)
= 0.1 IO- D

0.5 - D

P =

s =

=

s =

x =
=

DX =

=

PrnS = D

K, (1 + I/Ki ) + S

K, ( 1 + I/ Ki) D

( 1 + (0.05/  0.01) D

0.5 - D

6 D
__-- - --.
0.5 - D

yx/s  ( s, S)

“’  (lo-  ,“,“,  )

0.1 D I O -  6 D
_-.--. ‘I

0.5-D i
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