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1. ﬁ?t%uﬂgﬂsnﬁtanﬁué (Homogeneous Catalyst)
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4 . ar M - X-2-1 or v -~ . XX r=3-3 o
ﬂﬁﬁﬁdﬁ 3.1 ﬂ?quumﬂﬁﬁﬁizW?ﬁﬁﬂ?Lﬁﬁﬂﬂﬂﬁﬂﬁ\aﬂWUﬁ ua:ﬂ?LﬁﬁﬂﬂﬂiHﬁlﬁﬁ uo

Homogeneous Catalyst Heterogeneous Catalyst
1. Catalyst and Reactants are .1, Catalyst and Reactants are in

in the same phase different phase separated by

a phase boundary

2. Catalyst is uniformly dis- 2. Catalyst is not uniformly dis-
tributed throughout the tributed throughout the system
system and the mobility of and the mobility of catalyst is
Catalyst is same as that of . different from that of the other
the other components components

3. Catalyst acts by it mass and 3. Catalyst acts by its surface and
the rate of reaction is pro- tﬁe rate of reactions is propor-
portional to the concentra- tional to the Catalyst surface
tion of Catalyst area exposed for the reaction

and the concentration on the
catalyst surface of various ad-

sorbed species
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3.2 Anwuzflusunsenssuiunisiatsviisuq3iowus (Basic feature of Hete—

rogeneous Catalytic Process)(;5,17)
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1725 1750 1775 1800 1825 1850

trgrpanic

Organic

Fuel

1875

Hydroforming
Mo0, —-A1,04, Pt — A0,

1900 1925 1950 '
T
S0; S04 Cls HNO3 NH, H- 120a ‘ i
NO bt CuCls Pt fe N 2d
Fatr hydrogenation CH;0H Carg TRy UHO
N1 ZnO——-Cr;»O; I::‘_;Qg*‘:f:o]—r\n')l); 22CH
oiefins + CO -=— CHy==TricN
i — tacrylomtrie)
Phthalic aldenydes . Y
acid alcohors 3 —~Ma —P0,
o1 (ox0 process)
Aromatcs by
Nvarudegikyldtion
Polymenzation Gy -~ AL,
Na Perouide ARy 1y
TiCly
Polyurethanes
Alkylation | Hydrocracking
. H>S04, HF
coal + Hy— CO + H, — liquid hydrocarbons
liquid hydrocarbong Co—Th0, —S0-
Fe;03, MOS, Fuel cetls?
Cracking
510, — A0,
Polymerization Catalytic
H,PO, muttlers’

SUR 3.1 aﬁﬁuﬁuﬂﬁsﬁwuﬁﬁ'sLﬁoﬂﬁﬁ%ﬂﬂuv‘ﬁ\sqmmvmsiu (15)
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Ans19f 3.2 nszuaunisiloiisvuiisenlugeawnssy (15s)

Process

RReartion

Catalyst

ammonia synthesis

.\-1 + }(1 had Nl‘.

“Inornic

Fe-ALO-:0
CUC!;

chlorine HCl + 0. — H.0 + Cl.
hydrogen CH, + H,0 — CO + H, - - Ni=AlOy
J CO + 1.0 -~ CO, + HH: "Fe, Cr, O
CU + H.— CH, + H:0 - Ni
1] O
hydrogen peroxide Et anthraquinone - Et anthruhydroquinone - ; Pd

sulfunc acid

H.0. + Et anthraguinene
SO: + O: - 50)

Petrolewm refining’

Pt, V:0., N oxides

. C C
P . / /7

alk)'l;\lmn a. is0-C\Hu + CHy — C—C<C—C-—C AlCH, H.S0,, HF

. b Co‘(c + C]H. — C.}[;Cd’{l AlCl;, SxOr-AI;O,
cracking a. catalytic SiOrALO,
' h. hydrocracking '
cyclir.:ntion C]]lu —_— C‘H.CH. + l{: Cl’xO)
desul{funization thiophene — butane + HS - Co0-Mo0,-ALO,
isomienization n-C,Ho — is0-C,Hy ~ HiS0, Pt-AlLO;
polymerization butene — vctene " H,PO,
reforming naphthenes — aromatics + H., etc MoOrA)0,, Pt-Al0,-halide

synthesis (Fischer-Tropsch)
coal to gasoline

CO + H, — C.Huy + H,0
C.H. + rHi— C.H..,

Co-ThO~MgO kieselguhe
Sn or Fe cpds, WS, or MoS:

fuel cell H, (from petroleum-derived CH <+ 0. — - Pt-C, Ni
H.O + electricity \ . i
Oryanic chemicals
hydrogenation
fat olein + H. — stearin - Ni
methanol CO + H, -~ CH,0H Zn0, Ceiy
aniline CJ’(;.\‘O: + Hg — Cc!ls.\.}lg + ll,O Cu-Cr,O.
butanol CH.O + H; — CH,OH " Ni-SiO,
tetrahydrofuran (2CH=CH—CH=ZCH — ?CH,CH:CH:‘CH: " (PdO)
hydrocurbons olefing — paratfins W, Ni-sulfide, CoMo-AL0:
cyclohex:me C.Hc + H: — C(H|: ' Ni, Pt.o: N '
dehydrugenatioa
butene C.Hi - CH, Cr;04-AlOs
hutadiene C.H, — CH, Fe.0,, Ca—Ni-PO,
-~ C.Hu — C‘Hl Cl‘:or'Alex .
styrene CH,C.H, — CHLC:H, Ca, Ni, phosphate
benzene CHi: — CHq Pt-AlLO,
: ]
&
oxidation
phthalic acid OO + 0, — -/0 V.0,
. : &
(0]
0
. 7
maleic anhydride C.H(— HC—C V0,

/7
HC—C
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IProcess

eaction

Catalyst.

forrfuldehyde

ethylene oxide
acrylonitrile
acetaldehyde g R
acetic acid
polymenization
synthetic rubber, polysty‘rene
pol_vpropylene
diisobutylene

polyurethane
-

hvdeation and debyvdeation
wlenhiols By hvrbeation

aectaldelinde By hvdestion
alevhal dehvdeation
bataediene by dehydetion and
dedivdiogenation
hydrelysis nnl eaterificution
saponifieation of fats

caterification
CO reactions
tethanation
shift
aaidation
Fischer-Tropseh
[EAN])
methanol synthesis
miscellaneous
production of hydrueyanie acid
debivdrmgenation of aleobols
to aldehvdes and ketones
dimerization of acetvlene
svnthesis of phenol
{(Dow procesy)
vapor-phase hydenlysis
process { Rasehiy process)
reductive amination

aervlonitrile
vinyl chiloride

CHOH — CH,0

CH, —- HCHO

C.Hi—- GH.0

C:H, + NH, — CH,~CHCN
CH, - CH,CHO

C:Hu - CH:COOH

CH, + CH(C:H, — rubber
ﬂ-C:Hc - (CaHt)-
180-C H{ — iso-C H,

X

—~NCO 4 HOROH —

|
NCO

H
~[<'E—\'—C,H.——\I———C——O-—R—O;]»

C.H, + H.0 — C.H.OH
C.H. + HA — CHCHO

CH.OH — C.Hy + HO
C:HOE— CHe + H.O + H,

CH.OOCC,: H,; CH.O1
|

CHOOCCy:Hu + 1.0 — !nou + c, HLCOOH

! o é
CH.OOCC L, H.OH
RCOOH + R'OH — RCOOKR’ + HO

cO + Hy — CH,

CO + H O — CO. 4 I,
CO 4+ Q. — CO;

C() + “g — C.llx..g + }[,(.)

RCH=CH, + CO + H,; -~ RCH.—CHO

CU + H,— CH,OU

1
CO + NH; — HON + 1.0
{R(‘H ()I{ — RCHO 4- U,
RCHOHIRY — RCOR? + 1y
4 Call: — CH=CClI=CH,

{(‘ HCl 4 2 NaOH — C,H,ONa + NaCl + H.0}

CJHLONa + HCl = G, 0t 4+ NuCl

Culy + HCl + ¥4 0. — CH.Cl 4+ H,00
CJILCT + HO — CHLOI 4 HCY

CH,COCH,; 4+ CJHNH: + Hy —
cu,

N
C—N—C.tl + 11,0

s .
ctl,
HC= O 4+ HCN — 11,C:=CHCN
HC=CHl + HCl — H,C=CHCI

Pt; Ag; Cu; Fe, Mo oxides

Ag

" Bi-Mo-PO,

PdC1,-CuCl,
HBr

peroxides, Na, Li
AllC,H ., -TiClL
B,;S0,, H,POSi0,, Cu pyrophosphate

triethylenediamime plus
stannous octoate

H,PU,, H,BO,, ALY, wetal
sile and HLSO,

H.50, -+ g salts

ALQ, Thi),

ALO, - Zin0)

sulfonie acid

differrat neids

Ni-ALO,

.\.I, C'l

Cu .
Co=Th,-510,
HCW(CO),

Zn, Cr, Mn oxides

charcoal 4 Nadt)
Zin, Cu

CuCl
- Cuandd Nuoleute
- Cu-Fe

Sit)e

Runcy Ni

HyCL-C

I 17471412
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1. Y5818 WNUIANIBUBADAYES LT MU FASu 3 nnauwe e Ina (Bulk fluid)

1ufeifufnquuannavéiitsefidna (External mass transfer of reactants from

the bulk fluid stream to the external surtace”of the catalyst particle)
r ¢ « oaao n . 2 a P

5. nasenginulantglunavans o miufAserluFeahunuei iadfAseane lu

#2199FA581 (Internal mass transfer of reactants to active sites with-

'

in the catalyst particle), (s8R Juno sudoniigngu)

3. nﬁsqmﬁﬁﬂauaﬁsLﬁwwﬁﬂﬁﬁ%nﬁuuéﬁunﬁuﬁ1ﬁﬂﬂ§ﬁ%ﬂq (Adsorption of
reactant on active sites)

a, ﬂﬁﬁ%nﬁuuﬂaﬁat%uuﬁﬁ%ﬂﬂ (Surface Reaction)

5. nasewilvounBaiiom (Desorption of products)

6. n1s0s nu2aae luravaBadom lUfeilufaue9é 1svUfAsen (Internal
mass transfer to bulk gas stream)

7. nﬂséﬂﬂtwuaaﬂﬁﬂuaﬂwauwﬁmﬁmﬁdaﬁﬁauwaonao1ua (External mass

transfer to bulk flui.d strcam)

ar

° A g o
|IALUN 1,7 URE 2,6 tﬂuns:u1unﬁswaaunaunu

3.3 nszuaunlsnianadu (Adsorption Process), (s,17,18,2¢)

< o o Ps & - M
avsgaduAansfiozasunialy tanavevansalianie 1 inqzfnaguulua s -
™~ P £ [y ¢ -

ufiv TawiSunozasundalucanaiiuan dagngady (Adsorbate) uazuevudivandgadu

(Adsorbent)

-~ > .
Tﬂﬂﬂ?lﬂﬂi:U?NﬂﬁﬁﬂﬁS@ﬂﬂuLﬁNﬂﬁ:Uduﬂﬁiﬂﬂﬁﬂﬂﬁuiau HIUAFTSUIUNISANY

™ »
&2 1funssulunsganlnusau
nisgaduuuvesniiu 2 winAs

. I3 - . -5
1. ntsgeadunienteaw (Physical Adsorption) #agngaduluifiauffisen
- - AR 4 Y
yufadgedu tas a5 anzde tdulyTagadsusenienw indu AdhAgAD wsS9ITULABIIA

- SRS N v P v o S e
(Vander Waal Force) %qLﬁuusuﬁumtﬂuanunuusownﬁintnﬂn11naum1Lﬂuﬂau;naa

(Liquefaction Force)
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oo

2. nasgafunnviall (Chemisorption) #agngadu ifindfASuuuldigady
- s -~ [y o ! P
Tnafinnsuan t@sud tannsau dvdasinisaaduszulsulnvnseiugangd uazlidiuiie
» -~ ~ » . & a’ﬁ s ] Py
voefuwdveiunszau (Activation Energy)uaziiovi idudninginisgadunieiall J

do8nuflni1 nsaafuuvunszqu (Activated Adsorption)

oo o <t

P | ) :‘d' » o e L ] ‘J .
ﬂﬂuﬂ?ﬁﬂﬁ:“?uﬂﬁﬁ@ﬂ%ﬂ%ﬂ@LﬂU UN?UﬂR?UﬂROﬂUUQﬂﬁHﬁLﬁU WRAHIUNLANATY
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[ R . - P ]
ﬁ?ﬁﬂuﬁﬂﬂﬁﬂﬂﬁﬂﬂﬂi@ﬂﬂUWﬁﬁﬂﬁﬂﬂﬁwuatﬂﬁﬁﬂmiﬂﬂﬁﬂlﬂﬂ “aﬂﬁiuﬂﬁiﬁﬂﬂ 3.3

3.3.1 lalainasunavnisaadiy (Adsorption Isotherm)

- < e} o= 1Y o N
fnvaczvavlalawmasy WAsuluawafinveeiigady Tasnlduuvean

1iu s wfia Aaqw ugiue wwde wbe uar inaias (Brunauer, Deming, Deming and

Teller) lawvaoluil ugavlugu?d s.z2

J B - [ 4 <t L 4 o *
10afl 1 1Senlaloinosuvovuavifes (Lanmmuir Isotherm) Tas@aa1n1s

hid e as Pl s . v
qaduyavnsuusavuiivaiie s eiiu L Aglannvsuy s

< bt P > a o
#8af 2 Tnsunldlunadnisgaduntvnienm dedennasviunisaaduvudige
v a . . - o > L4
Funawq du anguit 3.2 wuladn aswuuviduy 2 gae SqadnuaviauTavAagn B
o4 . o P M v &
(knees of the curve) gy Jugailuaneinifinnisgadoduideinyresuysa (urvede

13031 laloimesuguiad, S Shaped Isotherm)

of - X v v v o4 v [l v,
78l 3 1Aaduuasuan fdagaviidsanglaun aasgadupe v lules taupuu®
« v v v ' g : v
wiv Taslavainndniian arqusauwavnnsgadu innfundsussninaliussuvasnisnane
tlupavinaivenag
o & o & P M
#laf 4 waz s Hedswniiall 1dunautannis iinnisaaouuuluguqu (Pore

: . o . i A e s = P
Condensation) dunhlnifinUs ngnisaini3enin Saine383w (Hysteresis)
3.3.2 Jdinaidd

T ey W oW ‘e ¥ o T e Y & v
ugsngnasan taulavansgaduluivisuTavnisaieda Tauiaulae

- " L Y ” B e o ‘o ¥
nqsnwvﬁvaugonvﬂLaulﬂonwsaﬂiuLmaanuﬂﬂanumuﬁuwnﬁIm4“/90)(Re1ative

.

Pressure) -
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Parameter

Physical adsorpuon

Chemisorphion

Adsorbent

Adsorbate

Tempersture cange

“Heat of adsorption

Rate, activation encrgy

All sohds

Al gases below
criical temperature
Low temperature

Low

Very rapid, low £

Some solids
Some chemically
reactive gasces
Generally hysh

temperature

High, order of heat

of reaction

Nonactivated, low £
activated, high &

Relative pressure, I 1,

(.‘ovcragc Mulnlayer possible Moaolayer
Reversibiluy Highly revernsible Often arreversible
Importance For determimation of For determination of
sutface arca and cactve-center area and
pore size cluaidation of surface-
reaction Kincties
1 1
i
/
©
b
£
2
b B
€
3
£
< J J J
0 1.0 0 1.0 Y 1.0
Relative pressure, P/F
,I
v v J
<
.
£
5
<
L
E I
g
< } ]
0 [RY 0 1.0

sU# 3.2 wiinwevlalsinasunsgatu (s)
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Amount Adsorbed

[y

0 P/P
/ )
Qﬂﬁ 3.3 uam0U51ngnﬁi&8aLna%ﬁa (e)
L4 . J >
gangnisaifiniiula insnz
P ] 4 P
1. AenstdRsundseyuifuda (Contact Angle) faifinnisgaduuaznis

AU -

2. Bosnlasvasvnaegnquiduguusenszuan dangnquian wazielulngnan
(Ink Bottle)

A o - as as - Y
3ngY 3.3 thafinisgaffuniaavdtvaviigngady TudIuw inaiu

ansunIswavvuiassroviiu (Gibbs Free Energy)

AGads = RT 1n<_%_) (3.1)
0 ads
A - _
Gdes RT 1n<’%_> v (3.2)
O’des

<1a AG
Az in ACdes < AGads

x = - ar . LG d ar LA
Sunursdegnmn1sAeitazAeiIng avtiudeltiaulavnsaedilulyg Tu

astifindsingnisodd ines3a«



40

3.3.3 laldwnssugasuaviiins

¢ da ¥ M ot S48 ¥ Y
ulaTginasuiloaduiwdsingnisanisgadunieiell Tnefidvuasuud -

o Py - * oz

1. nsgaduvesiagagaduifiatiise 1 fuinaidu
v ‘M e o o o ‘e
2. AwsaunavnisgadululiufvySuanewiigngaduuuddigady wazlud

o b o N v P I Y o ar
WSIASSNIADAUS Zﬂiﬂ\iﬂ’agﬂﬁ_]ﬂﬁuwaﬂiﬂa tAYINY

’ L4 - > -
NN ETIRUNAAITIATVANRIT A3

S =y 3
Nm = NP/ (2TMRT) ' (3.3)
4 _ o I I | - ) P S P
tfia Noo= wuly ananguiuaaniivensie ioufi wues Wulisawlleuni
N = #navalannlas
P = alwAusevdigngrdy
y ’9 ar ar
M = wwinwevluianadigngady
. J <
R = ATAINTD INY
T = avdAlLlAaly
v o ' P DR v .,
a1ln 6, = dasunevivunfn lugnunaguaudiigngady

w L e 4 Y o o A = S Y
Fodiushurunssuile tAeate viviufsi lugnunaguaau i gngady

=4
[l

kaSO : (3.4)

- - lr
N/ (297RT) 2

o
it

gnsn1sgady (Rate of adsorption)

= P \, .
Nads km GOAI (3.5)

vla A, = fuyszAndnasgu (Tanqai lutanan3oazasuazgnandy)

drusasn1saiudia (Rate of desorption) -

_ .. -E/RT '
Nyes™ N8 ™ = ky8 (3.6)
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o P =t P ] o 4
ahwrulutanandoazreuiigngadu vl tinnsqaduniefulasauysa
. J .
ABNUIRATSII LTUR LUAS

N 4 I < P
aravinaunisAtoEa lulald inasuuav il s

; & A v - o ' .

dnaruneviulMmgniunaguasslylanan3oacrsunaviirgagadune

=
nituifu

» ar
WHIVIUNIZAUNBINISATEA
JI - o »? .

A waNuas (iouvoviigngady (the adsorbate vibrational

frequency)

o ) ' w oa -
NHANITHAUAR ,Bﬂ$1ﬂ15ﬂﬂiﬁLﬂqﬂﬂamiﬁﬂﬂﬁﬂﬁﬂa1

k P6 A
m ol

ED

Kep” (3.7)
1+ KEDP

km A
1
d

ArAviauRawavnsgady  (Adsorption Equilibrium

Constant)

3.4 sunisdms1i3iveviizun (Rate of Equation)(s,17,21)

o~ < - ol e * o oo - o~ J » v - °
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1. ﬁ?ﬂmﬁﬁuwﬁumauﬂﬁmﬁﬁﬁsauﬁat%qﬂﬁﬁ%un (Gas film resistance)
nuAsdenszuaunisans inansuan iiuintwundnst 13WEASe

2. ﬂiﬂﬂ&ﬁﬂﬂﬂUﬂaonﬁsuw%ns:aﬁgtﬁﬂlulu§w1u (Pore diffusion re-
sistance) Fonmunwde ns:uauhﬁséﬂﬂLmﬂﬁaiukﬂuﬁ1nﬁnun5ﬂsﬂL%dﬁﬁﬁ%ﬂﬁ

» . « J .
3. a3l matuntuavlsiagaisauuiuiia (Surface phenomenon resis-

- & d4 A X v qr aoa ' “ &
tance) Aodiumpuf tinuuiuldl Fulaun nsgady, UiASswuldl, n1sAEeN fiuladu

=] ar o o« < oo
“Uﬂkﬂﬂﬂ?ﬂﬁﬂﬂﬂﬂﬂﬁﬁLi?ﬂgﬂiﬂﬁ

aoa o

- v L. & o o <
1uﬂ$mﬂ11Uﬂqun1UﬂﬂGU3qﬂgﬂﬂ5muuwua7Lﬁum?ﬂﬁ“uﬂﬂﬂﬁﬁkﬁ?ﬂgﬂiﬂq Hufna

N ' e by A d » | e oo
11 lwﬂﬂizuauﬂﬁiﬂﬁﬂLﬂﬂﬁﬂuaﬂuﬂxﬂﬁﬂlu81lﬂﬂ?ﬂﬂﬁ ﬂﬁﬁ“ﬂﬂﬂﬂﬂﬁﬂﬂﬁﬁL%?ﬂaoﬂgﬂiﬂﬁ

¢ = a4 v Lz e ' o -
sov 1isunalanavdfassfiuidulyladiuyn annlunaswmaasyIN sunednsiSue -

-~ o > N = - ! ) C’ d - v
ASungnap A L FvuiinAularraunsh lausaudula

oo

<k oo & -~ e Yo, X
5ﬂﬂm$ﬂﬁilﬂﬂuﬂalﬂﬂgﬂiﬂﬁ i?ﬁﬂﬁﬂﬁﬁﬂﬁﬂhﬂﬂiaﬂiﬁLﬁ?ﬂaﬂﬁﬂﬁ uﬂﬂolﬂﬂﬁu

oo o . .
3.4.1 UiAswwavluianatien (Unimolecular Reaction)

oo

P ] aaca P P ° v I3 - o T
lu'ﬂﬂaﬂﬁﬂ’lwaj Lﬁu'ﬂ‘uﬂﬁwuﬂa N3 L‘:oQ'Da\'JlJQﬂ‘sB’]Llazwaﬁﬂmﬂlngﬂﬂﬂ'ﬁu

yuf L3l ii3en

A — B
*
nalnuffsetenauly A == A
% *
A —» B R.D.S
%
B —> B
T = ko 3.8
rate N (3.8)
15 1a 17 itnasunovnagidos
0 - KppPa (3.9)
A 1 + KepPa
rate = "k KEDPA (3.10)
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P ar Yo
AAINAUR VN KEDPA << 1

rate = k KEDPA (3.11)

ar

aoa as &
VDulFAse1dudiunile
LN 4
waa7 K
rate = k

VUl FAsududvugus

P
ED A

>> 1

(3.12)
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deA =

tiie Lo =
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VHua LAY GR =

ERO 1-I86 =

rate =

kaA(1-Ee) ‘ (3.13)

ﬁﬂéduuuﬁuﬂaﬁgﬁﬂnﬁquéduaﬂQ:éﬁuq Tuitilda A,B

K,P, (1-10) (3.14)
K P (1-20) (3.15)
1
1 + KAPA + KBPB
kK,P
A A (3.16)

+ +
1+ KP, +KPy

ol o N ' P o e ¢
TunstmiiaiBuannin 2 198a tgu Tansifusiduivaely drunsvavaunis

(3.16) moviRuaiftuavlynan

rate

kKAPA

1+ KAPA 4—KBPB + KPPP
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3.4.2 Uﬁﬁ%ﬂﬂintaqaéf(Bimolecular Molecule)

P> ] P Z o ar 3 acaa w I ¥
(HougasenaduduninuadnsiiSisevlfisen uazulafom lagngady

pula

nalnufAasseisnaidu A == A
*
B == B
x % *
A+B — C R.D.S
C:’: ;_—_: c
rate = keAeB (3.17)
5 _ KaPa (3.18)
A .-
1 + KAPA.'!' KBPB
. - %s"8 (3.19)
B
1+ KAPA+ KBPB
KK KgPpF'g (3.20)
rate = )
AKP )
(1+ KAPA X\BPB)
3 ) ) 1
a1 A,B  gngadusauuin KAIA’KBPB <<
rat = .
e kK, K P Py (3.21)
a1 A gnanduesuuin wA'B gnaafuusesIn K p s 1, K.P <<1
B B A A
k K,P
rate = —o& (3.22)
P
KB B

L4 L4 [P . ° .
81 A,B gngadulufiuuniiu uazsgruazaiunug

K, P
e = ___A._A_

1 +KP
A A

0 8"
I+ I%PB
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KKpKpP Py (3.23)

(1 + KAPA)(l + KBPB)

rate =

£ v ~ ' Y = a €
3.4,3 @19ANAUdRTIHRAINDU uﬂ?ﬂﬁﬂaﬂﬂlﬁuﬂﬁﬁﬂmﬂ

== 24 -—= B

A, T

.~ asa P | o & Y o«
Fasn 15200 FA5w1e19 1ludufunilonIedudivasvauagdy nﬁﬁaaﬁamamanz.

L4 - L 4
151a1ﬁtmasuwaouaotuns

k& = kP (1-8)°
d A m A A
1
e ) (KAPA)2
A - L
+
1 (KAPA)
a1 t = '
rate keA
1a rate. = k(KzPy)? (3.24)
' B
1+ (KAPA)
udéﬁ rate = k62
' B A
1w rate KRyPa (3.25)

L 2
(1 + (KAPA) )

v a ¢ -~ < oo v
adv inng AT LnuI1 dastisinaviiSeusznsurie 3 tnpu A tnay

o o ar as >
NAVARUNRANTAS , ANYATNLETNIIQHTY ﬁﬂuﬂﬂﬂlﬂlﬁu

rate = (Kinetic term) (Potential term )
N
(Adsorption termf

(3.26)
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Reaction

A —R A &= R+S A+B =R A+B == R4S
Kinetic term,with or kKA kKA kKAKB kKAKB
without dlssoc1at10n
of A
Potential term A PR/K A P /K A B /K A B R S/K
Value of n
A undissociated 1 2 2 2
A dissociated 2 2 3 3
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Auandnaddngngady Fnsazwav inauvavnisgaduda
Adsorption term = (1l + ZKiPi) | (3.27)
Frag1vpavnnslaaisieid 3.4
Uifsen A+B & R+ S

ﬁ P o a [y ° w 4 aac e v & ¥
i Ell);_]ﬂitl”mﬂ’al UAININUABDASG ls?ﬂa\ﬁuﬂn‘Sﬂ—\ 111&)?1‘!‘561&‘19611‘118\1’6!1‘59!09113

-~ o «r -« s -3
uazniniunynilgngaduudi tsewdiZen

) -
VDU DIVRUHKFANENRS k K K

A B
A 3 .
LMDV B IAABHTIN PA B PRPS/K
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) A B( AF5 PRPS/K)
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+ + 2
(1 K,P, + KPo + KPp o+ KSPS)

(3.28)

3.5 nﬁsLﬂ%auﬁatéqﬂﬁﬁ%nﬁﬁﬁﬁﬁué (Preparation of Heterogeneous Catalyst)

(6,22,23,24,25,26,27)
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3.6 #ysavdy (Support) (e,28)
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1. Economic
(a) To reduce cost by extending an expensive catalyst
2. Mechanical

(a) To give mechanical strength
(b) To optimize bulk density
(c) To provide a heat sink or a heat source

(d) To dilute an overactive phase
3. Geometric

(a) To increase the surface area of a catalyst

(b) To optimiée the porosity of a catalyst

(c) To optimize crystal and narticle size

(d) To allow the catalyst particles to adopt the most

favourable confriguration
4, Chemical

(a) To react with the catalyst either to improve speci-
fic activity or to minimize sintering
(b) To accept or donate chemical entities possible via

a spillover mechanism




5. Deactivation

(a) To stabilise the catalyst against sintering

(b) To minimize poisoning
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Bases Amphoters . Neutral Acids
MgO (2800)  Al,05 (2015) ﬁgmzo4 {2135) $i0, (1713)
Ca0 (1975) CaA1204 {1600) C SiOz-A1203
n0 (1975)  Ti0, (1825)  CagAl,0, (d 1535) Ze?lites
Mn0 (1600) ~ThO2 {3050) Al phosphates
Ce,0, (1692) _
C20, (2600)  MgsioO, (1910) Carbon
Cr 0, (2435)  Ca,Si0, (2130)
CaTiO3 (1975)
CaZn0, (2550)
HgS$i0, (d 1557)
Ca,5105 (1540)
Carbon
d = decomposes
Aa1529f 3.9  fasavIvuuvanuiufinn (2e)
ow surface area essentially ground glass
<l ng_l non-porous Alundum ( U-A1203)
silicon carbide
porous kieselguhr
pumice
High surface area essentially natural silica-alumina
> 1 ng’l non-porous carbon\?lack
titania
zinc oxide
porous : natural clays
synthetic silica-aluminas
alumina
magnesia
activated carbon
silica
asbestos
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Interparticle transport
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