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Q1: Consider the reaction
A+2B=>3C

in which the rate of disappearance of A is 5 moles of A per dm’ per second at the start of the

reaction. At the start of the reaction:
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What is the rate of formation of B?

| wadd — 27kl B

Gy : -lowal B/ A

What is the rate of formation of C?

Gz 1S Wl G /A
What is the rate of disappearance of C?
Yoz - IS'rAdC/éQ;_g)
What is the rate of formation of A, r,?
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What is -rg?
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- X' "' Q2:Forthe reaction
A->B

Calculate the time to reduce the number of moles by a factor of 10 (N,

for the above reaction with -r, = kCs, when k = 0.046 min™
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= %} In a batch reactor
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laon A-»B is to be carried out isothermally In a mntlnumﬂnﬂm il f ¢ " :

c.]culate the PFR volume to consume 95% of A {Ca=0.01C45) when the entering mnllrfhw

" rate Is 5 mol A/h, the volumetric flow rate is constant at l_p_dm_ﬁh_a.nd the rate s —

r,-{il:]m!fmo'l eh)Ca’.

{b) ‘Calculate the CSTR volume to consume 99% of A {Cx=0.01C,g) when the entering molar flow
rate is 5 mol A/h, the volumetric flow rate Is constant at 10 dm?/h and the rate Is—
rg-lem],t'mOhh}C .

{c) Compare the C5TR ad PFR volumesl|
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For the irreversible pas-phase reaction: A->2B the following correlation was determined
from laboratary data (the initial concentration of A is 2 mol/L):
L.s

1
For X <05 —=30—
- mol

1 L.s
For X >0.5: —=30+10(X — 0.5) —
-T2 mol

The volumetric flow rate is 5 L/s.
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a.  Graph Levenspiel plot (Fao/-ra vs. X) __:_I!,_)( 6. 1¢ |9

b. Over what range of conversions are the plug-[low reactor and CSTR volumes identical?

L% olx oS
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What plug-flow reactor volume is necessary to achieve 70% conversion?

_ 0-3
K _ON [3eo y bk 43
V=P ’{— B0y iy
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- What CSTR reactor volume is required if effluent from the plug-flow reactor in part (d) is fed
to a CSTR 1o raise the canversion to 90%?

A = o.ax 34
L8

Plot the rate of reaction and conversion as a function of PFR valume.
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g. Ifthe reaction is carried out in & constant-pressure batch reactor in which pure A is fed 1o the
reactor, what length of time is necessary 1o achieve 40 % conversion?
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The reactlon A - B |s carried out In 8 constant volume batch reactor, Determine the
reactlon order and spedific reaction rate from the following data.
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P6-12 The following liquid-phase reactions were carried out in a CSTR at 325 K.

3A—=> B+ C Fi4= .kMCA k=170 nlin'l

2C+A ——> 3D ran = kapCC kzp=3.0 L¥mol>.min

4D+ 3C _H 3E e = kJECpCC' k.l'E= 2.[] UTIJD].[I]E.‘I]
The concentrations measured inside the reactor were C, =0.10, Cy = 0.93, Cc=0.51, and
Cp=0.049 all in mol/L.

(2) What are r|,, rya, and r;,?

-fa _ _ %o
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(b) What are rig, ras, and r;5?
e, —

(c) What are ryc, ric, and rsc? e - -{ k"‘& _,—}1 II'QD (ch -}51—
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(d) What are Mo, o, and rjn?
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{E] What are TiEs T18s and ru?
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() What are the net rates of formation ol A, B, C, D, and [}?

-

() The entering volumetric Mlow rate is_100 L/min and, the entering concentration of A is
3 M. What is the CSTR reactlor volume? .

Parts (h), J), () arc HOMEWORK! (Solve them using POLYMATII or MATLAB)

Vo= JUDL/h'ih
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HE(273 K) = —15keal /mal
H2(273 K) = —41 keal /mal

Partner (1) Name: Partner (2) Name:
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P8-6 (Continued)

The elementary irreversible organic liquid-phase reaction A + B — C Is carried out adiabati

_a flow reastar. An Equal molar feed in A and B enters at 27°C, and the volumetric flow rate is 2 dm’/s
and Cas=0.1 kmo/m’. T
(d) Calculate the conversion that can be achleved In one 500-dm’ CSTR and In two 250-dm’ CSTRs In
series,
- Additlanal Infarmatien

, — 30042200 X HP(273 K) =—20 kcal/mol
|

U Fa, ¥ r ke Cp, = Cp, = 15 cal/(mol. K)
= e —— —lpz & COr 6,0 = 30 cal /(mol. k)
T C -G (1) k=001L/(mal.s)at 300 K
£=10,000 cal/mol
Cn - Cg, ('I )

""T; = k— Cﬁ: ("?’]1

| e o e
( Y -

X -4t 51z
(-v] 2zt yos.3

1 _Q,{, ’f.‘: lav

oy POESF ; MI'mmEulnnnhnEngineerh-q|-n:nlu:cr.apurn:-rmumnmsmn—nr.Ung_aW.-I_“',-:-:-;
T T T i S T et

Scanned by CamScanner




The University of Jordan
Faculty of Engineering & Technology
Chemlcal Englneering Department

(0905421) Chemical Reactlon Engineering | First Semester — 2016/2017
In-Class Assessment # 13 (Chapter 8)

Partner (1) Name: Partner (2) Name:

Identity (1) #: Identity (2) #:

PB-5 CSTR with Heat Effect
The endothermic liquid-phase elementary reaction A + B = 2 proceeds, substantially, to

completion in a single steam-jacketed, continuous-stirred reactor. From the following data, ——
calculate the steady-state reactor temperature:

.,
']

Rea e: 125 gal Jacket area: 10 ft2  Agitator Shaft horsepower: 25 hp
& - F_I_I-'-—F-_._-_-_ll—I—-_‘_’
lacket steam: 150 psig (365.9 °F saturation temperatu re)

Overall heat-transfer coefficient of jacket, U: 150 Btu/ h.ft*_°F
Heat of reaction, AH2.. =+20.000 Btu/Ib mol of A (independent of temperatu re)
Component A 8 C
Feed (lbmol/hr) 10.0 10.0 0
Feed temperature ( F) @ 80
Specific heat {Btu/lb mol. F) 51.0 44.0
Molecular weight b /b 128 94
Density (Ib/ft)) 63.0 67.2

-0 2 }f(:hffp

C =6\:(I'}'}
U= N5 gaj= b & (. (60 -)

\o = Vs + U,
-34.3 4,
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F8-13,

The reaction

A+B—=C+D
is carried out adisbarically in a series of staged packed-bed reactors with inter-
stage cooling. The lowest lemperature to which the reactant stream may be

eooled is 27°C. The [eed is equimolar in A and B and the cialyst wughl in
each reactor 15 sufficient to achicve 99.9% of the equilibrium conversion. The

- feed emers a) 27°C and the reaction is carried out adiabatically, U four reactors
and three coolers are available, what conversion may be achieved?

Additignal infarmarion:
Ay, = —130,000 eal/mol A G, =G, =G =Cp, =25 cal/g mol K
X, (50°C) = 500,000 F,a = 10 mol Almin
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