PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Final Examination Semester li
Date : Feburary 25, 2005
Subject : 231-322 Chemicai Engineering Kinetics

and Reactor Design 1|

Academic year: 2004

Time : 13.30-16.30 pm
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A5 2A+B—> C  grnmassinuimsiislfisefigamgi 500 K ludfnseinvueyius Hussydaouamaog

3
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nssnavvinaduruguines 2.5 mm Tnelideyamsduiiunisdnn dsdelalil
o aaa - A 4 ' ER
sasunlfnsouthnljasodudumiia Tae — 7, (obs) =k, .C,=0.01 molkg" s”
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WanHFanIaveuAa G = 0.05 kg m> s’

o

daduTualnomdsveuia (aneannuenvesllfnse)) v, =06,y, =0.2uayy, =0.2

A3

iminTuanavewfanauTanndo M, = 12x10° kg mor
anumumiuilsngueamaas p, = 900 kg m®
anumilaveaufianauTaowds L= 1.2x10 kgm™' s’
audus e lanndsaaeannuenvealfnsel = 1.015 atm
éTszzﬁﬂﬁlmmws'xmnimaqa
D, = 5x10° m’s”
D, =6x10° m’s™
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1.1 durlsz@nsmsunsuuy Tuagadawa (Effective molecular diffusion coefficient, D, )

1.2 dinhzininunemnadnmgdafidy ()
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2.1 satlszanamanudutuves A MuSnarvewamadd

£ ¥ ¥ a Jddo T T | ¥ A a_ dar 1w 3
22 ennduiuves A lusymauamaadnduminmilswssSalvowamaaalinuiniy 11.40 mol m® 910
Foyafisnaidlude 2.1 uazdoyafismualflulonddeh 1 ssdmnam

- 1 Thiele modulus (§),)

- A1 effectiveness factor (1)
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- 83 uTURATen 1ud (intrinsic rate, — 7, ) uazmnadalnsenluda (k )

- durlszAnsmsunsiiana (Effective diffusivity, D,)
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ignsnluignnveanas A—>28 xﬁﬂﬁuiuﬂﬁﬂinﬁmn CSTR 15143 1000 dm’ asihilfase A lumsazane
oo arudiudu 0.03 mol dm® gaflewdhqunsaidresas F,, = 10 mol min” gungiivesmsilou T, = 300 K
wezdnmsmemaindouTasfimuald UA = 40 kd min" K', T, = 208 K dasusnffsoves A duilfasmsudu
wils ﬁﬁwmﬁﬂﬁﬁ?mtﬂu k = 2.14x10" exp(-5592.97/T) min™ i’x'ﬂy,aé"uq Sudadl

AH (T) =-209 kJmol” (fudnsiindoluggangi 300-500 K)

ammgaandeundovesmstlou C, =38kimol' K'  (Husasfindcludsgumgi 300-500 K)

i Mgungil ez AeuneIFUYBI A



4. (20 AZUUY)

ann a .3’ A a o v {9 v 4
s A—>C+D  favulugomeufaneluniealfasaiuuuvie vai lifimsuannldounnufou  asflou

1 A a
Ngumnil

2

Uszneudiouia A 80% uazuRmies 20% gafleudunisulfaseidresaiims lnadalua 1 kmol s

mad 330 K enudullfasernsiiii 5 atm Sdesnsasunesduves A iy 80% ssvmlSinasveunienljnsel
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iFalualaemdsuesars A, C, D uaz ufmaes uazsnuioulfsoniiuded
_ 3 - _ 3 _— A — A1 — A
E = 25x10" y mol”, k = 3.6x10” 57, C ) =84 Jmol" K', C . =42Jmol" K', C,, =50Jmol" K,

C, =63umol' K", AH} (298.2) = -1.2x10° J mol”
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1. HPA fexilaveaamaaanianndunags
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2. CMR (Catalyst membrane reactor) ’mmsnaﬂqmwQmmzﬂaunaiam*umﬂgﬂim"lﬂ N

flominmlszgnd1dlu Steam reforming reaction vasmmiuea

3. Mesopore fiauuinyeagnjuiioglugi 2-50 tm

o a [ a aan
4. CDS (computer designed shape) lunsviavesuamana lusgnimsifaljnso’ld

5. Knudsen Diffusion femsinfieufiveslumnamelugnjuvinalng mldidanssudu

seninTuanafumisseagngunazmsweuiziinamsiiiusion
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6. Msalnsn A-MCM-41 dudswlfisoiidonldfulslasmsveusn cC,,
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7. Surface reaction Lﬂu%’uﬁﬂuﬂ’mﬂunizmumi Catalytic oxidation 483 CO

8. Sol-gel Aemaiinfilfiniounamadad Taold polymer dlumsidueas1gniuvinalngn
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9. aAnuAagveITag U Tavdu Ingsslinegluye 3-6

10. anudumumsuns melunamanaulsiniuiy effectiveness factor

11. CTF fi® catalytic temperature furnace NFlumswssunamaad
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12. Activity yaauamanassiviudunuguvgilumsimlgasn

13 PEI (Membrane material polyetherimide) Hlu¥agiiiiosldimsuuamans Pd/Cu 1We
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qmﬁaﬂ‘um liquid Nitrogen

15. TEM aunso l§mina uazvwinvenin 18 Taverdemsgadusediiuandreiu

16. MIANMT organics WU PEG (Poly ethylene glycol) Tupisiasaw Single-wall carbon

v £d 0
nanotube (SWNTs) SZIRUNUTIAIMAE active site YBIUAMIAAA
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17.  mawisunamaaa lngmaiiansdSundsunuivesTuana (macromolecule surface

modified method) v TAuAMAaanGnuamniaanNnIrTouTas sol-gel method

18. SWNH (Single-wall carbon nanohorns) awisaldifluuamaadluilfdsnesondindu
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19. Ni Punamaaafivnnzaudminljasen reforming

20. NILUIUMI Hydroisomerization Hunszumumsndeald bifunctional catalyst flofoall

{de)hydrogenation metal function uae protonating acid function
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