ﬂuﬁﬂnn 1:[7 points]

(a) [5 pts] Fill in the space:
1- The class of enzyme that catalyzes the reacti{:ni_*- B + E -} AB + E]}l‘i called

..1-.. ,I; .r.lli.-i—- ] | ﬁ 5
“

-&i“_&_—“h‘ R refersito£niy me-cofactor complex, and the inactive form

X [ & s

of the ':-'":‘?YW_EZ'-:Q“?E'E{E'}'_ complex for a specific reaction 1S called A a3
/ enzyme inhibition.

The following reaction steps describe the _

[E+S @ EsS
|EsS > P+E
|1+1*"3 = [eEeS

One drawback to the step injec tion technique

oz of the RTD i5

5- Only for reactions, knowledge

cufficient to predict coONVErsion.

4 comparison ol F(t) for CSTR under pericel operation (P},
jume (DV). The labehng 1s missing!
and DV, and show

by {2 pis] The figure below shows
bypassing (BF), ant | dead vo

Label each curve with the correct abbrev ation (P, BF,

1, ]
where — 15 located.
L

stor 2016/2017 = DF




3; [10 points]

ﬂﬂ]ﬂ]‘“ﬂi putsa; test on a piece of reaction equipment gave the following results: The output
" concentralions rosc e linearly from zero o 0.5 mmol/L in 5 minutes, and then fell linearly to zeron 10

minutes ager reaching the maximum value. s
LR

The RTD resulted from this experiment isas

shown:

E[t) = 0.05t for 0 <t <4 min

E(t) = (1-0.1t)/3 for 4 <t<10min

E{t)=0 fort= 10 min

!Iil'nil'l.l

(a} What is the mean residence time ¢

{b) What fraction of the material spends between arid 5 min n =_|'.: Il.'-:'li.'l'.:'.' :
The second order liquid phase reaction 2A = Bisc mied out in the system. *

The entering concentration is 2 mol/L a he specific reaction rage (k) is 0.2 L/(molmin}.
¢) For this reaction, what is the conversion after & minutes in an m.l\ il batch reactory

d) What is the conversion p edicted by the segregation madel?

}..__.

H -
:I mmﬂﬁl? ﬂ""-"""""“""""""d i

P T e




follows the following mechanism, where NU:

n2Na05 — ANz +

B. [6 points] If the reactio
and NO are active intermediates:
ks
N0 — N2 + Mz

K
NOz + NOz— M5

WO+ NO2 i Pmit & MO + 02

et NO3s+ NO - 2 NO:2
JEe = ~ -
TS Udu_bmﬂd:‘-'ﬁiﬁtL"hf"F'k‘T'|‘.l’\ii:-: taderive the rate law [ro. )

201672007 -0 RLinde Abpameud = F 4 £ F (K]




n 2: [13 points] 1_1_1_51
carried out with and w IThIHli'!I'H.I!HI!‘ig

1 [7 points] The enzymatic hydrolysis of star h was
added. |r.’:|/

The following data were obtained:

Starch & a-dextrin =2 Limit dextnin -» Maltose WM‘? ’

___i . No Inhibition Maltose Inhibition (1 = 12.7 mg/L)
~ Cslg/L) .rs (relative) _ gfL) -rs (relative)
12.5 100 |
1.| ) 1 )7
4.25 70
1.0 I 29
(a) Calculate Viae and the Mic haelis-Ment

(b) Using Lineweaver-Burk plot | .

calculate K

ll'-"rn-:ll

P i.
I:_"-?kl,.lll]"r |

¥y 4

g =

3 —,125* 10 gt e
T . Ll
A 1
1o A4S s ] 1y =T
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Done Midterm Exam - Incomplete.pdf

The Universify af Jardan
Faculty of Engpineenng & Technology
Chemical Engineering Depariment
(0905422 ) Chemical Reaction Engineering 11 Second Semester - 2016/ 2017
Midterm Exam
Name: 1o &

Dear students:

Arswer all questions to the best of your ability and knowledge.

Start with the easiest question first. Use only the available space.
Good Luck!

Question 1: [12 polnts]
[} [5 pts] Fill in the space:

1- PSSH refers o

2- The class of enceyme that catalyzes the reaction [AHz + B + E=» A + BH: + E] is called

3- The following reaction steps describe the cryme inhibition.

| E+54% Ees
Es5FP+E
L IsE bE

refers to eneyme-cofactor complex, and the inactve form of the

enzyme-cofactor complex for a specific reaction is called

5+ In maximum mixedness model, mixdng ocours at

—— e poinn

ib) [ pis] There arc two models for subsirate-cnzyme inferdctions, what ane they Draw a sketch 1o show
havw ench one works.

[ER0% A1) | Chesnical ReacSon Eagmesing 1 - Midtieom s - Second Semeuvier 20167200 < Dv. Linds Al-Hregad - Page | 1

(e [3 pix] The Agure below shaws a comparison of PFR under perfect operation (], bypassing
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(<] [3 pts] The figure below shows a comparizon of PFR under perfect operation (P}, bypassing
(BF), and dead volume [ DY), The labeling is missing!
Label each curve with the correct abbreviation (P, BF, and DV}, and show where o, te, and
should be on the x-axis.

Cuestion 2: [9 polnts)

The second order reaction 24 = B + £ occurs in the liquid phase. The RTD function for the reactor
in which it is to be carried out is given by

E(t] =0 ford<t< 10
E(t) = 001 [t=-10) for 10 <t<20
Eft] = 001 (30-t) ford0=<t<30

Eft] =0 for t= 30

E(t) () 0104

005+

(

The entering concentration s 2 mol /L and the specific reaction rate is 0.06 L/ {mols).

(a) What is the mean residénce time !

(b) What is the standard deviation o?

() What is the conversion after 30 seconds in a latch reactor?
(] What is the conversion predicted by the segregation model?

G305 ALE | Cheen icald Beas Bon Degnee ing il — MSderm [neem - e ond Semesier 206/ B017 - Dy Linds Al-Heowd - Page | 7
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Question 3: |9 points]

Bakers' yeast oxygen uptake is found w follow Michaelis-Menten mechanism, and inhibited by
sulfanilamide. The following data were obtained ina particular medivm at 23 *C and varous
oxypen partial pressuwres

Oz partial pressure, | 02 uptake rate [no sulfaniamide) | O uptake rate (20 mg wulfandamide /mL)
Py, (mm Hg) =g, (L Oz/f(h.mg cells) =y, inhibited {uL 0z/(hmg cells)

0.0 (LKL 0.0
0.5 2315 | 17.4



Duestion 3: [9 points]

Bakers' yeast oxygen uptake is found to follow Michaelis-Menten mechanism, and inhibited by
sulfanilamide. The following data were obtalned in a particular medium at 23 “C and varous
oNyRen partial pressures:

0z partial pressure, | 0: uptake rate (no sullanilanside) ' Oz uptake rate (20 mg =alfan damide/ml)
Py, (mm HEg) =rg, (L 02/ (h.mg cells) ~Fa,. inhibited (L 0z/({hmg cells)

0.0 0.0 0.0
0.5 215 ' 17.4
10 130 ' 256

20 39.0 | 334

4.0 42.0 40.0

[a) Calculate the maximum @, (Ve and the Michaelis-Menten constant K
(b} Using Lineweaver-Burk plat l:_JT’ V. ﬂl. determine the type of inhibition sulfanilamide that
causes the 0; uptake to change, then find K.

1 15 7 .5

0905 AT] | Chewnicad BeacBon Ergmes ing i - B 5 fier IR/ B 1T - Dv. Uinds A-Heowd - Page | 4

1 Information Sheet

For batch reactor:

dxX =¥
dt N

For moving-bed reactor:




ﬁémmtanr liquid phase isomerization reaction A - B (k = 0.3 min™1) is to be
- continuous flow reactor. Tracer experiments were carried out :
-and found that the reactor has the following RTD E(t)

0.2

Bt = 20" 0<t<4min
12 =t
30 4 <t <12 min
(a) Of what type do you expect this reactor to be?
i <[b) Find the fraction of material that spcn;ls”m least 7 mmutcs in = 0.05
the reactor. ——
Calculate the mean residence time tm,
d) What is the conversion predicted by the segregation model?
= (use Simpson’s one-third rule)
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{ihs:m of Idtal mctam,m and
‘dead volume.
(b) MMI parameters. t (min)

(c) Bonus [3 points]
Based on your model, evaluate expected conversion if this reactor is used to carry out the liquid-

phase second-order reaction A + B — C, where A and B are to be fed in equal molar amounts at a

volumetric rate of 1 m*/min. The entering concentration of A is 2 molar, a'w

rate is 1.5 m*/(kmol-min).
e e T

[ ﬂml r'm:}ar
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Tive University of Jordan
School of Engincering

hemical Engineering Department
In-Class Assessment " 10-6 \

(0905422) Chemical Reaction Enginecring 11
Partner (1) Name: M gpaed Fars s 1D # oMM U5ES

Partner (2) Name: _&mu_h___‘z&_«.-_nh-‘-ﬂ-—— MH oUaEST
B

T'he elementary gas phase irreversible reaction 2A — 2B is carried out isothermally &
ere is significant pressure drop. Pure A enters the \Q
(=]

in a moving bed reactor in which th
reactor at a concentration of 0.1 mol/dm” and a flow rate of 2 mol/min. The entering
pressure is 10 atm and the pressure at the exit is 4472 atm. The catalyst decay is by
poisoning and of zero order. The catalyst loading rate is 10 kg/min and the caralyst

ped contains 40 Kg of catalyst.

Additional information: Specific reaction rate k=
Catalyst decay constant ka=

30.0 dm°/(mol-kg catoin)
0.25/min

For catalyst decay by poisoning:
da
—_—— kd__a“

For isothermal %BS'PW “mymht=n'
=t = -aWiila
R




The University of Jordan
School of Engineering
Chemical Engineering Department

(0905422) Chemical Reaction Engineering II First Semester - 2017/2018

Quiz # 3 (Chapter 10)

Name: ID #

Titanium nitride (TiN) films are used in decorative coatings as well as in wear-resistant tools. There is
increasing interest in TiN because of its thermal stability, good diffusion barrier properties, and its low
electrical resistivity. Titanium nitride films were formed by chemical vapor deposition (CVD) from a
mixture of TiCls, NHs, Hzand Ar. The following observations can be made:

The rate of deposition is independent of Ar and H;

At low partial pressures of both TiCl; and NHs, the deposition rate appears to be first-order in
TiCl; and second-order in NH;

At high partial pressures of NHs the rate varies inversely with TiCl4

The following mechanism has been suggested for the reaction:
TiCly + 2NH; < TiCl4(NH3),;  gas phase
TiCly(NH3), +S < TiCly(NH3), S
TiCl4(NH3), 'S +S = TiN + S + gas products (H,,HCl, etc.)

It is believed that the gas-phase reaction to form the complex TiCls(NHs)z is in equilibrium.

(a) Determine the rate expression for the suggested mechanism.

(b) Does the rate expression agree with experimental observations? Explain.

(0905422) Chemical Reaction Engineering Il — Quiz # 3 (Chapter 10) — First Semester 2017 /18 — Dr. Linda Al-Hmoud - Page | 1




(c) What is the observed adsorption method called?

(d) What type of surface reaction mechanism is suggested?

(e) What linearization will you do to determine the reaction rate parameters?

(f) Use the data below to determine the reaction rate parameters:

Tpep (mol TiN/cm?. min) x 108 15 10

Py y,(mT) 79 79

Pric;,(mT) 1 3

(0905422) Chemical Reaction Engineering Il — Quiz # 3 (Ch. 10) — First Semester 2017/18 — Dr. Linda Al-Hmoud - Page | 2




