
HW#4 
1. A  B + 2C 
For CSTR  
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(b) 
For PFR 
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(c) 
For First-order batch reactor 
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From table 4-1 
We can assume total time exclude reaction is 6hr 
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(d)  
For CSTR 
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For PFR  
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For Batch 
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2. 
   A  B 
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y = 0.5199x - 1.6231
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3.  
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For isothermal operation and no pressure drop 



][

1

0)108()1(
152
129.0
/1

/1
)(

)1(

,
)1(
)1(

0

0

4
0

0

0

0

0

C

C
BAA

A
A

A

A

A

A

AA

AA

AA

A
AAA

K
P

PPkr

r
F
A

dZ
dP

dZ
dX

P
PX

y

PXP
PP

X

Xq
XPP

RT
P

C
X
XCC

γ
βα

δε

ε

ε

ε

−=−

−=−=

−=

≈×=−==

+
−

=

+
−

=

=
+
−

=

−  

From run 1 and run 3 where PAsH3= 1.5 and 3.0 torr, most of the Et3In is consumed. 
Indicating the equilibrium is far to the right. Consequently, the reverse reation is 
negligible. 

i.e. ] βα PPkr [=− BAA

We also see that for runs 1 and runs 3 that B is excess and that for excess B 
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AsH3 = 1.5 torr 

Z PA ln(PA) 
dZ
dPA−  ln(

dZ
dPA− )

0 0.129 -2.04794 0.0538 -2.92248
1.5 0.07 -2.65926 0.027475 -3.59448
2.5 0.05 -2.99573 0.016925 -4.07896
4 0.03 -3.50656 0.0086 -4.75599

6.5 0.018 -4.01738 0.004725 -5.35489
9 0.016 -4.13517 -0.0029  

 

ln(
dZ
dPA− )= 1.2557ln(PA) - 0.3173 

 



 
AsH3 = 3.0 torr 

Z PA ln(PA) 
dZ
dPA−  ln(

dZ
dPA− )

0 0.129 -2.04794 0.0842 -2.47456
1.5 0.045 -3.10109 0.034475 -3.36752
2.5 0.022 -3.81671 0.015575 -4.16209
4 0.01 -4.60517 

6.5 0.01 -4.60517 
9 0.01 -4.60517  

ln(
dZ
dPA− ) = 0.9461ln(PA) - 0.5072 
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From AsH3 = 3.0 torr 
PAe=0.01 
PCe =0.129-0.01=0.119 
PBe=3-0.119=2.881 
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4.  
(a) 

t ppm Br2 dC log C log dC     
10 2.45 -0.08416 0.896088 -2.475078318  alpha 1  
20 1.74 -0.0597 0.553885 -2.818388318     
30 1.23 -0.04235 0.207014 -3.161698318  k 0.034331 min^-1
40 0.88 -0.03005 -0.12783 -3.505008318     
50 0.62 -0.02132 -0.47804 -3.848318318     
60 0.44 -0.01512 -0.82098 -4.191628318     

y = 3.4554E+00e-3.4331E-02x

R2 = 9.9998E-01
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y = x - 3.3717
R2 = 1
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Constant V 
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α＝1   first order 
ln(k) = -3.3717  k = 0.0343 min-1

 
(b) 
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5.  
FA PP PO2 Guess sum square 

0.21 0.1 0.1 0.20932 4.63E-07 
0.48 0.2 0.2 0.480323 1.04E-07 
0.09 0.05 0.05 0.091219 1.49E-06 
0.39 0.3 0.01 0.390888 7.88E-07 
0.6 0.4 0.02 0.599222 6.05E-07 
0.14 0.05 0.4 0.139252 5.59E-07 
1.44 0.5 0.5 1.440068 4.68E-09 

   sum 4.01E-06 
 

k 6.609 

α 0.994867 

β 0.20343 
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