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1. (20 =720 points)
TEILFeIT LD TP ~EBim S d. pHEZ —EIlfRo7c & &, ZORISITLL T OEICHES . /

TI**is reduced to TI" by Fe*". At constant pH, the reaction mechanism is given below.
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(1.1) EHERARRENT L Z [T Sk L CEA L, TIFOAERGEE 2 [Fe?], [Fe*], 38 X OYTP & i
FEER A TR, / Using the steady-state approximation for [TI1?'], express the rate of
formation of T1"in terms of the rate constants and the concentrations involved, [Fe**], [Fe*"], and
[TI**].

(1.2) Fe*'& T ORIOKSDHAEEMETH D EAE L, TIFOA RS % [Fe], [Fe*'], B LW
[T & SO R B4 A VT Fet. / By assuming that the reaction between Fe?* and TI?" is
the rate-determining step, express the rate of formation of T1" in terms of the rate constants and the
concentrations involved, [Fe*"], [Fe**], and [TI**].

2. (30 =30 points)

SIUE3A - P %, U A 70 fiinze 4 2 LH LItIOGE TER - EETHEMT 5. X
JEHE I Ir = kCA, THREIND. FEE LTA &P AT EF & Fpo CHAGT D, U A 7Ltk
vz, VI A 7 @O R & 2 i @O FFRi & TEH > I ETERT 5. EHFIRET
DA DIEHRxp%, xp =1—Fpy/FaoTERT D (Fal3ii@IZBT 5 A DENLfLE). /

The gas-phase reaction 3A — P is carried out in a plug-flow reactor with recycle under isothermal and
isobaric conditions. The rate equation is given by r = kC,. The recycle ratio y is defined as the volumetric
flow rate of the recycle stream (3 divided by that of the product stream (4. At steady state, the conversion
of A is defined as x5 = 1 — Fp4/Fao, Where Fa, is the molar flow rate of A in the stream (@.

[F#}.~Feed @wg’( EFE%‘E/ReactorO@PO@P &l &~ Product
©)

Figure 1. U A 7 Viiiva A3 % Kit#s/ Reactor system with recycle stream

(21) y=2TCHIEL72 L Ex, =05Tholz. £72, DITBITDHA L POEMREITELI 2o
7=. Figure 1 HFOOODFRIUTIIT H A DEN535 % ~H. / At ¥ = 2, the conversion was x, =
0.5 and the molar flow rates of A and P in the stream (@) were equal. Determine the mole fraction
of A in the stream (D shown in Figure 1.

(22) y=10THEIE L2 & &, x5 05 LV B REL D0, NS RDD), BLLR\WE,
& & HIZ% %2 K. / When the reactor is operated at y = 10, state whether x, becomes larger

than 0.5, smaller than 0.5, or remains unchanged, and give the reason for your answer.



