WL %

ﬁ AN TIVD I RIFD D LD QAP IFD CIPD LD QD LD QIFD QD RIFD LD §aFD PP ST DD TR 0N TR D TA7R TP UITD ST QNP LD TNU D

A B (LBTH

# 2 | ;.

oful gt (LERBLEIAR #o] Bifeel b4 13 RS
of THfbe = e AMLE R7lolzt A fx ofR
& RH5T A god FEHE fiadA EdHF HBHT
ol A KEES AA BAAE GEelA o2& SRR
Fel Bl Ty BlLHS St BET M
22 wge] ek e ArlA = LBKIE B
W SRRl Y Wi Vol (LBRTE
o] Gkl EE A olokr] 712 At

1. {k8BKpE (Chemical Reaction)

(LERHES JHE reactor o] YolA a2l AT
REA BEE AA EH3 KHEES BRE slez
A RHES (A 71}k, FIFE-S Batch Process 2} Conti-
nuous Process & E 4 glow Kig FigEA+=
Batch Process o] #3]4] Reaction o] f7ste]=n o 8]
7}x] Variable & ##{kA] A 4] Conversion o]} Yield &
gzap) Beh Variable & AT E A BEEEA
I HBEAA 29 AL Glass %S A4 KEY 7
SpEE 2] s EESE Variable § BEJI(pressure),
{BfE (temperature) % Fjfi(residence time) & X
Bro) RAE wahAl "k olHd WEEAIA Glass
Equipment & #A4 f78ted 3l FEpfEtkel A2 Optimi-
zation o] ££3& Conversion o]t} Yield 7} KHiBie] T
By #EE AA 9L Frol 2 BES Duplicate &
Z o} s o) Ml e WEY TR FEel sl
ook st} = FFEySEol A Batch Process o) ka4 o
o] #=HE s} Continuous Process o] 43 Process o A
Duplicate @& 2 it st M@ Halde oA 4
z}a] mobor & zAolc}, o]7| A+ Reaction o BE i
FEZ Scale up 9+ Batch ¢} Continuous Process o] %R
off ¥falA 3] ¥=l, a Scale up Reaction Kinetic &}
Mixing o] B§j&t Engineering o} ol Fafh3] A Reactor
Design o] #% Technology = o] H{Lsa Fobd
stz gl Reactor 9] Scale up & 37 YaAE

SEEKE L BEILR EEER

Blstet, M6 ®M2%, 19684 63

Reaction Mechanism (%%~} f§E3] 4] Kinetics -3 584
3 EfEstez A o e shx Z o 7%l A Optimize
@ 2 9] = Reaction Condition ©] 1} Reactor Configur-
ation & A% 4 3l BiFEE Computer o =F&
ukolA] #iEHEBe]l ik EP Response Surfuce i58 4
A o]2]3} Optimization Technique 7} o] Fike
FlEE s e, ey KEsY Feele KEREAt
VR gl RIUEE 4 e odelsbA LEe
sulels E Rflige) £AUA ERESA 2E RBES
H#{EAA A Computer ZEo 2 Optimize T F fl+
z&o] e wheba] ol2ldt Atolt System H
gao] [7HE Mechanism & fiiF kel WESE KEE
#A w2 el @ e I Variable & Zb
A7) = FF e &4 Reactor Mechanism ¢ EEY 4
o)A dhrh, AMge] FEES Variable of (k3 BEE &
s} #ol M) Detail & Scale up @ 4 §l& R
& A EZsA "t

2z #A o) 5o KIS #IRE Scalewp ¥ & 2
= #5EE M4 Optimize §]4] % Process Condition ©]
U RS Goloiok g}, e o] Scale up & F 8
£ pefeol 2 ol @ gt Aok 2 Bl BeS Similariey
gl Mechanical
Similarity ¥ Kinematic Similarity & & <7+ g
o2}t Similarity Concept & HisA7] 224} Scale up
o) T[HEs}A ®c}. = Mechanical Similarity 3 B
& wo] A8 HEST THABHR 292 & #
ol glolA [A—sledok g}k, & Mixer i Reactor
o] iy} LS oF ek, Dynamic Similarity 3} Rea-
ctor o]l glojA ¢ Flow Pattern ©] FA—3)°F o=
AL gy, & Agd Mixer o) RS frfEel =t
A} Flow Pattern o] 2687} gl Reactor o] = Buffle 9
#EfEINFe] ®ebA] Mixing Effect 1} Flow Pattern o]
vLo 2£RE 514 2ok, Kinematic Similarity = Reactor
Pao] vimsel ApEMU tEEel FlsloR dete ZelH
o] 2 Reactor Mol Ao @A EBH =t MWMER

Concept Q] &l Similarity, Dynamic

(49)



M(Residence Time) 3ol ka4 Be BBE Bt
RE@E Pl A 743 EBMe A & Stirred Tank Reactor
9} Fixed Bed Reactor o]t} o] #] &} Reactor of 4] ©]

FolA e RAEE KB B (calalys) T HA stedATh

o] F7}A] Reactor of #3)4] BERE 2 2o,
i. Stirred Tank Reactor

REEMEE ) Yol @M (mixing)ol e e
HEE T HR B gdNE 8oz Noo-
Newtonian Fluid o] $loJA]+& Propellor @ =zule]
AHS-5tA =] w
Flow Pattern £ #5E3sl7] $J8A L Buffle 2 HA #
74 aEe BRI S = F1 wigd
8 GAE B3] S$AE ot

Kol & K5 BREANA ogdves Adez K
ol WilEE S [HE Center o] Diffusion of 4£3]A]
Evka A71A Rl olE vty RERTH KR4
4ol Al = Center o] 4] Diffusion 3] }9}o} bt}

—RE S 2 o] KES REEAYC] HEE £ step o] A]
2] Resistance of] K34 v}z KIEEHE S HEsts K
B BE, RERE 2 EBEhH %2 Bitstzs 8
PEEmEe e Fime FA% 94 s Hidt
REM RELRYS Bdd 4a9 %% Control
She Rekel /b4 HES MEC E Aelth wepy
Jipel REEA wA = Pl v BT AR I
o ARl wetd BESlnz KEMEA A Flow
Pattern 2| ¥R o] WS B S & My i
o} EMEe (RHE3tE Mixing Effect R sl& Aol
ct.

fBgtel =279 Eel 2abA i) WK WE=
e~ ] HiEAel B—3] 4] ' &
PDEFTIC) Az = REIT FEAA B3 s
Rie) 271 7b FEnR A oleve KEA A
g e FA Aok #3] B#El, KHEL =T BEHE
ft &4 El =v KBBRE 04 Rl A
7t s obste Aol ol #g =9 St B
o] fARE~7t =}, =tebA] Continuous Process o] o] A]
T L7 4191 MBS Staped Reactor Ato] el A Hki&s}h
ol e MRS H—-%s AA gE Hik
o] 9T, WEs, RE 2 EES BAKE Fo] HME
7h H & Aol

Stirred Tank Reactor( 3-A)E M A FHA K
fES NAL o Conversion 3 Yield = Batch (2=
Plug Flow Reactor)$} Continuous Reactor & 4]-2 o
722 K TAAE ©]F Duplicate & 4 9= 471
AAGER o AL M Fold BWSHAE A W

(s50)

Mixer %o} Impeller Mixer & o]

Product A 7} Product B 2 #{k3lz Br} o KK
A Undesired By product C7} Atttz & A o
w o] & Batch Reactor o4 32 =9} Continuous
Stirred Tank Reactor(C.S. T.R.)ol A KIEAZRS =
& EHML Aol sta

& ko
A— B—C £y, k2 Rate Constant
Feed 7} XfEs) A Desired Intermediate Product 7}
A A3 o] Feed 8} Intermediate Product 7} o] f
34 Undisired final Product 7} A dct »n=
Conversion Level o ] Desired Intermediate Product
o ¥3 Selectivity 7} Batch Reactor 1} Plug Flow
Reactor o] 4] Single Stage Continuous Stirred Tank
Reactor 2o} svke 24 ¢ 4 o = B

Desired
intermed inte
Products

Batch Reactor

undesired
final

Continuons stirred Reactor

e Product.
E -1
Batch
/
/
AN Three stage
Selectivity / e s
(yield) one stage /
% CSTR A
|
\ /
‘ Two stage
] CSTR
- Conversion %
<HE -2

J. KIChE, Vol. ¢, No. 2, Jun. 1968.



Continuous Stirred Tank Reactor = %52%3] Back
Mixing o] = o ﬁ’,l:'. Batch Reactor &= Back Mixing ¢}
ok, weEkA o] F Aol e oY BiEd JeEhiH
Batch Reactor = C.S.T.R. (Continuous Stirred Tank
Reactor)®] Staging & Infinite Series ¢] ZH$-slx A
A & g, WA omE A9l glelx #E
Single Stage C.S.T.R9Y ALno vwAvg =
Batch Reactor 2t} £d&= A4S A2 4 Ao,
Theo. Batch Reactor 2} Theo. C.S.T.R 2} %29 —
{715 4 Conversion Level o] 4] Selectivity(Yield)Z &l
R A Fow [F 13 o] KEHE + gon £
Conversion Level o] 4] Batch Reactor ¢} Yield 7} C. S.
T.Re} ARt E2 EF 29 E0 o] AL Staging
Effect 714 golA Firshd B 2 9 3ol ot

ii. Fixed Bed Reactor

Fxed Bed Reactor([ 3-B)2] 7 $-ol+ &7 EE
9 @l 92 K</t SEES BB 2
BURKTE AW Eeld Bigeld MRl oA

4 inch REFel ot REERERE A 7 AdAdE

Liquid Feed

Fig 3 -A

Product Product
B:C B:C

.

m /Catalyst

| | ~Catalyst

-

Feed . Fe_c‘d_l

A Fig 3—B N

(@ - 3) Liquid 8! Fixed Bed Catalytic Reactors.

atstBel, H6H 2%, 1968 63

Pressure Drop o] A UAA =ZA o= @MEANA 2
& Size & 223 Ao Frh

Fixed Catalyst Bed & Longitudinal ¢} Back mixing
Type & GEE + gz 2] #kd B 49 2o

Longitudinal Bed &= A3k ke = glow
F L Reactor N Dlugflow 2 &7t K¥JHFHEIL
2 E#zidbA v Eddy Current 7} 78R {Eoh=
g, old R A$olv KEMEA Complete
Mixing o] ol#| v Zfelet, oz ol EERS
ot A& RKEEAA o] Fo9= = A97 vk =22
3 Eddy Current 7} 27| wh¢el o] KEEHPI]A 9]
Mg o= Bl Ak A—3bch, ek 2 RS ol
Reactor Jo| A9 %% Conversion 8] #3-$-9} FH—3%}c},
wal KpEgEEY s]sle Longitudinal Reactor of
A RERFEEES Zobaeh, o Complete Mixing 2|
ALelE 89 £ /1A FFF Big 44E F 3l
=}

@ Fo}=x Conversion o} A} 44#3] o}7} Equilibrium
Conversion o 7}7+g W RS KEBRS 3771
Longitudinal Reactor 9] #$-mche I FHoF el

@ Reaction Product 7} Over Reaction & 24 43
3}A 1+ = Undesired Final Product 2 BT ==
] 714 9o} & Desired Product & Yield 7} Longitu-
dinal Reactor & A-$1c} Aot BHENLEZ KEMEE
=23} Longitudinal £ o} = = 5228k Back mixing
5 obd FHY shfols WEAYelwl Longitudinal 2]
Aol AgA HE Aol Feh

Fixed Bed Catalytic Reactor &= oj2j7]9] #H-& He
Bt EolglE Aok Tube 2 wHEolA glow
Tube <& 72 2 Gas & @BAAA 4 Tube ol
A e B Conversion 2 @A 3+ Aolwh. Fixed
Bed Reactor o 10149 RS o33 2},

1. RKEH® BEe Bfelt RAKEY A 22
o #hE S Catalyst Bed o] A] #3] Transfer 3}7]7}
H#Esls wekal Catalyst Bed o v}t = LK E
fapcl A o] WEEERE Piksr]sl glol £, 29
7% Isothermal Bed & X374y =& Tube %9
Hot Spot 2 flal7)eli= §lo] =& Aol

2. Catalyst Pore 4-& Diffuse 8} 7}= EE 7 KEE
B A =& A 2o HEY FEBES RAZ
Agats oL Bggsbe -2 RFE 24 =9 Pressure
Drop of HIES wtA =t

3. Catalyst Life 7} 2ol s @AY Regene-
ration o] L ES} A Hr}  #E5#S] Regeneration of wh
& %Mo) Costo HEE T}

o] 2] &t Fixed Bed Reactor o] $]¢]4 = o] Reactor 9]

(s51)



Fiol R¥ESS] Flow Pattern of wheld] KHE] B2
G FolA Yield o| 2R E s1A-2¢} FiEEE Batch
+ Single Stage C.S. T.R 7} #HRKEHEAA RS
Y}eldl = Longitudinal #} Complete Back mixing & F
3457} BEHRERE (Fixed Bed Reactor)el A RS
iz 9= Aot

Z 72 Conversion Level o] | Yield = Batch ¢l #
29} Single Stage C.S.T.R oA FHEmMe ez
Batch o] A #A9 Yield €& 93 Single Stage C.S. T.
Rell A B/l Yield E 44 sieh ol WiEh Aol

T Stage gl =HebA] Yield &= @iz #insle] 7t= 3l
t}, wheba] 72 Reactionolz}t A= = =E
o] Duplicate 5] Q) 3¢l % = Process 7} Batch 1}
Stage #9] fnfalel =2} = Yield of
3 g A =t} wela KBzl th Pilot Plant of A
Batch Reactor o] 4] o1& Vield 3 B Tio E#
KIEH(C.S. T. R)oj 4] Duplicate 3= A& TEHS
2 EE 9o ool g4 ves B el
BES AncE Aol BEERHE v A A
of Tiate] B2 B JIA 2 A Aok, T8 8§
Bz (Production Capacity)s} =9 2 Mz (Yield)
o o3k BEgke]l Bomz2 A KFEA ZA FFE
=) A A =t

o

Continuous 1} ==

(52)

Concentration

——Concentration

—— Rate

BLongitadinal vs Complete  Mixing

2) st

~—— Length

(@ 4. AERKHEE@E(Flow Reactors)2l Fifk

J.KIChE, Vol. 6, No. 2, Jun, 1968



