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!_. IMTROSUCTI 0^ 

1.   Soon  artor  independence   in  19f»7  th«  Gov«rnment  of  Indie 
decided   t-i   j-npl^m^n?:   it«   »Inn«»   f>r   a   chemical   fertilizer 

factory  based   on  coni  gasification at   Slndri.     The plant 

was   -»et   i.p by  a  public   sector   company known  as  Sindri 

Chemicals A   ~ erli.liacra Limited.     4  small   research and 

development  cell  was  organised within  the company to  study 

thï   technologies   involved  in   the  manufacture  of chemical 

fertilizer*.     Burini;   the commissioning sfaije of the  Slndri 

plant,   apparently  due   to  an upsoi.  in  the   operations,   the 

high  temperutur'j   carbon rjonexi.de  conversion  catalyst 

epuratine at,  peer  avmcspaerle  prosearos was  observed   to 

have  lost  «„.we  of it«   activity.     ïhio  270  tonne» charge  of 

catalyst  importad   from  U.  K,   ana  regenerated by   tha  efforts 

of   tho   rt'tiisarr.i.  on<i  development  cell   of   the  Sindri 

Fertilizers. 

2.   Th*  succiar   Ja   th«r  rujeuer«tioa of  a catalyst provided 

¿he  necessary  inostuj and  comodane«   to undertake  further 

developments   tov/.-.-uc   -he   pr-v.iucticn  of   the  catalyst  itoelf 

in  Indjua*     Ti.oae   <?rfof,tr*   rc   ulted  in  produ   in£,   sometime 

be fora   the «id-fif tie :••.,   a  umai;.  quantity  ot   indigenous  high 

temperature  shift   catalyst  for  operations  at pressures 

class  tu  aU-.o3ph^i*Lc   pressures  only.     Soon  thereafter 

Slndri  Foi tllizet-j  also i roriuced  SOM«  quantities  of an  Iron 

oxide mass   for deaulphuriaation oí   raw gas  obtained   from 

coal g.uii^icutl.fn.     Both  tue.*«i  catalysts  found immediate 

application ia   tha   Sind ri  ammonia plent.     However the 

suecas»  so  achieved  in   the  production of   indigenous 

catalysts did  not   r«sult  in covering much of the demanda of 

the developing   »«Mi.iUi-.or industry. 

U'     TOWARDS  ¿ELF  SUFFICIENCY'.  IN  CATALYST PRODUCTION 

3.   A survey  carried   out   au   Into  as   »96f5   revealed  that   the 
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requi renient s of «very type of catalyst for all the ammonia 

plant? then under eonstru tlon, without .xceptlon, war« 

•till to be net by imports usually through tha procurement 

by tha engineering contractors concerned. Sven the Sindri 

Expansion carried out in the late fifties had its initial 

•nd spare charges of cataVyits imported, and the first 

Sindri plant continued to import Its requirements of 

ammonia synthesis catalysts. This will be clear from Table 

I which lists the various ammonia plants in I965 which were 

either using or had ordered imported catalysts for tha 

Initial and spare charges. 

*». The survey also considered the projected growth of the 

ammonia industry. Table XX lists the various ammoni« 

plants that had bean projected mora or less on a firm basis 

f©r startup before 19^9.  It also lists the various 

catalysts types to be used in these plants. It was clear 

that establishing an additional ammonia capacity of about 

2.0 million tonnes per annum in terms of nitrogen by I969 

would necessitate large aeale imports of catalysts. 

laÉìjLi.1 Ammonia Plants in India using or 
ordered imported catalvata in 1Q^f 

Plant 

1. Sindri I PCI 

2. Sindri XI PCX 

3. Rourkela USL 

**. If unga 1 PCX 

5. Trombay PCX 

6. Oorakhpur PCI 

7« Namrup PCI 

Capacity  Type of 
Tons/year Catalysts 
Nitrogen  ._,_____ 

Peedstock 

65,000 

50,000 

120,000 

80,000 

90,000 

80,000 

50,000 

a,e,f,J 

a,ffj 

J.k 
f,J 

a,rtJ 
b,«tr,i,J 

Coke Oven Oao 

Coke Oven Gas 

By product coke oven 
gat 

Electrolytic hydrogen 

Partial Oxidation 
Naphtha 

- do - 

Natural Oas 
Retorming 



3. Ài waye   II  FACT i5»ooo t\¿ Partial  Oxidation 
Naphtha 

9. Alwaye  III  FACT 20,000 î . s - do - 

10. Nevvell  NLC 70,000 a,f,.î Lignite gasification 
11. Varanasi  NFC 10,000 a,f,j Coke 

12. Ennore    Parry 

IJtil.*              AflM»0' 

10,000 

In  India Pre 
rtup before 

Partial Oxid 
Naphtha 

ijected 
1969. 

a ti on 

660,000 

lab lia Plants 
}65 for sta 

Ammonia Plant 
Ownar/location 

Capacity 
Tone/year 

Ni trotón 

8'», 000 

Type of 
Catalysts Feedstock 

3tartup 
Befor« 

i. Visakhapatnam 
Coromandel 

c,d,e,f,g, Naphtha 
Reforming 

1968 

2. Baroda  GSFC 96,000 « do * Naphtha/Gas 
Reforming 

1968 

3. Durcopur FCI 150,000 • do - Naphtha 
Reforming 

1969 

** Cochin    FACT 140,000 - do - - do - 1f«9 

5. Trombay II FCI 2*10,000 «• do — - do * 1969 
6. Alwaye   IV  FACT 30,000 - do - » do » 1969 

7. Paroda II GSFC 110,000 » do • • uo - 1969 
S. Kanpur IEL 2^0,000 - do - *• do • 19¿9 
9. Ooa    Zua ri 150,000 «• do •» - do - 1969 
10. Madras NPL 190,000 - do - - do - 1969 
11. Kota    Sriraw 120,000 m    dO     "• - do - 1969 

2. Nangalor« 
Nangalor« Govt. 

150,000 - do - m do * 1969 

13. Kothagudem 
Allied 

60,000 a, f, J Coal Gasi- 
fication 

i HB 

1*. Sindrt R«former 
rei 

c »d, f Naphtha 
Reforming 

1969 

15. Rourkela 
Reformer    HSL 

c ,d • do * 1^9 

1,fr7o,Òoo 

i 



Key  to Tablea  I A TT 

a denotes 
b 

c 

d 

f 

it 
i 
S 
k 

rei 
H3L 

FACT     « 

NLC     » 

*a«ry * 

N 

« 

H 

M 

M 
) 
II 

M 

ft 

N 

II 

tt 

¿••ulphuriaation  catalysts  iron oxide 

desulphurlaation catalysts   treated  carbon 

desulphurisation catalyst, sine oxida typ. 
hydro treating 

cracking/reforming 

high   temperature  CO conversion 

low  temperature  CO conversion 

ehloride/sulfur guard 
methanation 

»ynthesia 
de oxo 

Fertiliser Corporation of  India Limited 
Hindustan Steel United 
FtrtiU85#r3 & Ch0mical8 TwBBeow himl%mú 

Ifeyveli Lignite  Corporation Limited 
B.  I.  D, Parry Limited 

Coronando 1  "    Co romand ni  P«-*Jü wreainoei Fertilisera Limited 
OSFC   " 

HL    " 

Zuari   « 

HWh    » 

S ri ram  « 

Allied« 

Gujarat State Fertiliser. Company Limit«! 
Indian Explosive« Limited 

luari Agro Chemicals Limited 

Madras Fertilisers Limited 

Srira« Fertiliser, and Che*icale 

Allied Chemicals  of U.S.A. 

5.  In <*meultauen with  the welknown Catalyat. A Chemicals 
Inc. of Loulavili*    vJ      tt o  * «*/•*• * Chemicals 

out      «.     •       ,       ' ' '*' • fUrth#r •*"* »•• carried 
out.    The concluaiena  of  this study were broadly that, 

*•    a minima* economic  capacity for a catalyst 

Mnuf*»turing unit  in india,   such a. would enable 

the consumer  to buy indigenous  catalyse  at a price 

^iot exceeding the  price he would pay for imported 

eateiyate,   required a market potential equivalent 
to  the  catalyata  requirements  ofi 
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m) op« rat in« ammonia plant« of atleaat 1,000,000 
tonnes per year of nitrogen capacity añil 

b) now canonia construction» ©f atloa«t  300,000 
tanna« par yaar of nitragan capacity, 

Ait  a catalyst manufacturing unit should pr«f«rably tea à» 
a poaitien to supply th« complot« ranga of cataly«t« 
required for largo ammonia plant« baaed on modern 
technology, 

Ail.* cataly»t manufacturing unit  locatod in India would bo 
advantaloou«ly placad to aerve the oataly«t requirements 
of th« pa tre lata« re fina ria a,  hydrogen and «janonla 
plant« in the Vast Asian ragion, 

Av. a cataly«t manufacturing unit in India could ala« cater 
«a the cataiyat requirement« of the Indian refinarle» 
and petrochemical industry, 

v.     the «ucc«««ful marketing of cataiyat« va« po««ibl« anly 
if th« cataiyat« being offered had proven oseallanca 
is commercial op«ratiena and the performance could IM 

guaranteed «a «Mat the paramatara «f the plant dealgn. 

6. On the baaia of thia study,  collaboration was  sought 
from Catalysts and Chemicals  Inc.,  and an application far 
a licence te manufactura catalysts in India was mada t« 
the Government of India in September !9©"5»    In June Iff?, 
the projact received preliminary approval.    The eollabe- 
ration agreement received preliminary approval in February 
19*9 and final approval in November 1970.    Cataiyat« and 
Chemical« India tfeat Asia  (COIVA)'• cataly«t factory 
commenced commercial productionby April  1971«    The licenced 
inatailed capacity of CCIWA'S factory in Kerala la given 
in Table III. 

TftPf« IH i    9MfgA*T f* C»*f*Yff*f # ChtUvlH eWi (Wtf> Affili 

 c«tg>iya»    ^fmtf^yftr 
1.    D««ulphuri«ation catalysts ko 
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2. 

h. 

Petrochemical catalysts 

Hydrot entine catalysts 

Ncïîaï^t.HyCi^00"^<,O,1 Cr«c*ln* * »tofor»i«e 

High  Temperature  Cg Conversion  catalysts 
Lw  T«mP^atur0 CO Conversion catalyst. 
Methanation catalysts 
Am«onia  Synthesis  catalyst» 

Zinc  oxide  type De.ulphuriaution  catalyst. 
10. P.trocheniicals Hydrogénation  catalysts 
11. Catalytic  Reforming  catalyst» 

5. 
é. 
7. 
t. 
f.. 

50 
200 

SO 

60 
300 
300 

»S 
30 Tfff 

7.  H.anwhii.   the  F*rtili»*r Corporati«« of ìndi. tav aU# 

•»tabli.hed production of a larga rang, of .atiUy.%, 
(«aauf.ctured entirely on the k„owhow deveieped  th—el^.). 
It i.  understood  that  .t present,   Portillar Corporati«, 
#f India offors to afonia industry the folloni«« cat.iyaia, 
â.     Maphtha and mm crocking and  reforming cataiy.t., 
ii,  D.sulphurisation catalyat» of iron oxide type, 
iii.Da.ulphuriaation catalyse of sine  oxide typa,' 
iv.  High temperature CO conversion catalyst«, 
V.     Low  temperature  CO  e nversion  catalysts, 
vi.   line oxide deeulphurisation catalysts,     and 
vii.Hethanation eata'.yats. 

lilt   CAmYST R£QUT».fMfVT.t  y« mu 

S.  The  r*quir.«,e„t.  of  cataly.t.  in ínáia m% 9^mmn% mm 

projected apto  1*74/75 are given in Takle IV.    TI- r*«*tr*. 
••at. ha*e been estimated for only tho.e catalyst,  that 
•re presently arproved  for manufacture by ccitíá and 
•«elude,  the  requirement, of catalyst,   for the plant» 
©P.rated or under construction by  the  Fertiliser Corpora- 
tion of India. 
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Tabla  IVi  Catalyst  ¡tequl remonte   in   tho  Fertiliser & 
Petroleum Industry  in  ¿ndia excluding  *he 
requirements  oí   :-"CI  plants,     (Figures in 
Metric Tonnes). 

Catalyst Average  1972-73 1973-7*  197*-75 t«t*l 
life 

1. Desulphurisation 
(treated  carbons) 

2 30 30 6o 120 

1. Desuiphurisation 
(sine oxide  type) 

0/2 130 130 200 %£0 

3. Hydrotreating 
catalysts 

5 230 250 350 830 

1. Cracking /Re fominß 
catalysts 

k •5 50 to 175 

5. High Tesip«rature 
CO Conversion 

3 123 125 250 500 

6. Low Tesipe rature 
CO Conversion 

0/2 100 100 200 km 

7. Methanation k 20 M0 80 1*0 

a. Asuaonia Synthesis 7 Plus nil 100 200 300 

9. Petrochan!cals 
catalys ts 

various 50 50 30 150 

10. Petrochemicals 
Hydrogénation 

variou. 15 15 15 %5 

11. Catalytic i(eforsine 10 10 10 30 
eatalyats Ft«  type 

9. Tho  requirements have been eatiamted aftor taking lato 

consideration,   astone ether factors,   the fol lowing t 

i.    the total installed design volturas  of operating 

asseoit: a plants as given in Table V, 

ii.  the  total design catalyst volunes  of anmrnia pianta 

aeheduled for startup before  1973/7* as given in Table 

VI, 

iii.average operating life of the catalysts as indicated In 

Taole  XV which itself is based on the technologies 

involved and operating experience  in the several plants 
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as   kno«n   lo   CCTU's   techu,-   i 
T      ^ lecn'lkdl   service  division 

the   dr»    i li,V"    th6    t0tal8   or 
I6  deSi:n  V01—   -•  *> —   m  operation  and   tnoae 
«wner  construction   which  arc   „chodulo«.   Tor  ,tartan 
before   1073/7.,   for both   ,CJ _top * ^"»P 

in   India. i"K'1   am,DOlUa  P1««*» 

iv.   the  lequirein«ncs  of   the   |>otroUuB  refintìrles 

saies  division. 

*•**•V« Total   i/'ntalled/denipn volumes  in 

Catalysts 

1. Dasulphurisati on 
(iron  oxid*   type) 

2. Öeaulphiriantl0n 
(treated   carbons) 

3. Deaulphurjflati on 
(zinc  oxide   type) 

**•     Hydro treating 

5«     Crack in.;/Kefarminf; 

o.     High  Temperature 
CO Convera ion 

7*     Low  Temperature 
CO Conversion 

8. 

9. 
Methanation 

Ammonia  Synthesis 

FC I 
plants 
CjijiM. 

non 

10 

1.3 

3.5 

171.ë 

S'il 

7.7 
29.1 

Non-PCI 
plants 
Cu.M. ____ 

670 

50 

212.2 

151.2 

226,6 

351.0 

91.f» 

120.2 

... Total 
Cu.M. 

I97O 

60 

215.5 

15^.7 

•'75.1 

722.3 

224,2 

99.1 

158.3 

Tonnes 
(estimatad 

I600 

35 

225 

125 

275 

800 

250 

80 

'«55 

Total design ntaiw.f »^1 

Catalysts 

1.  Desulphurisatl on 
(iron oxide typo) 

FC I 
plants 
Cu.M. 

Nil 

Non-PCI 
plants 
Cu.M, 

Nil 

Total  
Cu.M,    Tonnes 
 intimated) 

Nil Nil 
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2 •     lift ••> u I phut liât i e1 • 
( hr»rit«j<"   carl    n« ; 

3.      OOHü 1 p!.:-,r; ;<u * i 'U 
(»if  r     0> jí' 1*    '  i   ••• i 

h.      Hydrc treat ; n. 

5 .     Crack i «K;/
!
!C l'urnin, 

6 .      Hl f*h   T'íiip« ¡(tu '••- 
CO  Com'íTK i on 

7.      Low   Tonti,,.-î-î, ';¡:rr 
CO   Cf.'U'C'j slou 

1 o Íí¡ic6 nù, h 50 

''•"*'- 
7 •'* « 'i Mí .0 t,?Ü 

•'• ''í , "? 1 17.» 1íí3.7 130 

¡ 10. > 230.9 3'* i.* 3-'t0 

¡ -'i.O 507.0 670,0 7 50 

1 ~>f'    5 26», 0 í» 2*1,5 ••75 

283.3 

115 
815 

8, MfthunuUôîi ';   ,0 01,7 

9. Ammoni ri   í-v.íthc»;«        o* th íí 1 5.1 

IV,     KXPCKÏ  P0JB.TT1AI   XV VK3T  ASTAV COUNTHIBS 

tO,   Tfí<<   prirTíL(i;u   ?»t»t »nt u. i   for  expt.r.;^   oT   catalysts 

mwiufi'.CrtTd      v   '7JIWA  IH   in   countries   of V'o«t   A« lo 

including  Aj"?:hrt.n scat .   J   ¿in,    ir.,q.   ünmU  Arabia,   Kuwait, 

JoJ*díti.   und   til*,   other Gulí'  ¿Uitv-í-   «I   UahrnJLn,   Abu Dhabi, 

Duda; ¡   Hi»;.!:ut. ,   naian   ote,      IcMlJa'a   Inmodinta   nttitfhbour», 

Píi!;i.s-an,   l'.M'l«  Le? h  and   Ceylon   arc    rtiio   potentini  market», 

hOKt-vur   .heir  roq». iiv-taent •*  !av   ¿xu   bo en  conti irte red. 

11,   Thf    tötet   i>r«?H.?uiJ.y   in»+-rilU'd   C:;I:#,I-.Ti ty  of   operatine 

«iiRno.'tiH   elf t•   »   in  tnit,   region   in  about   5000   tonnes  p<*r any 

or  about   ^ *1*  millón   1 onr»«»   por v.-nr   In  t*»nt?h  of nitrogen, 

Inclwlinr,   M.»   umiaoi.ta  ,'Innt»   at   äbahuur   and   Shira»  in  Iran, 

at  DouMDun  xn   òwudi   Arebia,   tur«;*   ;1 m*s   In Kuwait,   at  Doha 

ifl   Qatar,   nt    '-«UMHìJ   in   Iraq   and   one   plant   in   Afghanistan. 

Furt ni* r,   within   -ao  ¡v-»-,. t   Mirec   ir   four  years  additional, 

ammoni a     i¡»acity  of   SOü   t/d   in   I rar;  find   1000   t/d   in Tran 

»«Y *>e  exrccto.i   *.o mntori all*,»».     Ju  addition   to   these 

amnion it,   plants,   tí-er*-   »re   three   larff*  oil   refinery hydrogen 

plant«   in  this  an«,  including   thos«  at   Teheran  in Iran,   and 

two   in  Kuvrtii.   h,ivin:.  n   total   radaci t>   of  about   I'lO MMSCP/ 

day of  hydrorou.     Addi «ionalty.   thr»o mors  hydrogen planta 

in  Iran,   S.\u*ì«    • r ¿tvt. u   and   Jordan  »«ay  b»1»   exacted   to 

c ominen co   production   with:»!,   tin»   next   i:hr**e   or   four years 



Baser   on   the   opeuiiionnl   ex;.er< en*-,.   in     h„—     i 
• , • ' '    ln    "••• plantt   related 
to  catalyst   Ule,   lM«.   Chlj,iV|tl  rtl-and   ln   _ 

' -i.HL  «iHwund   in   th««o   countries 
has  been   broadly e.tlmau.l   by   CCJVA«.   tr,H»<     , y   VVAtt*  a   technical   service 
aivision   as  ziven tn Tabi«  VIT, 

Tabi» vili Estimate  Catalyst   Requirements 
in  Weist  Asian  Countries  -  fi-,,». 

•t*»  Metric  Tonn»». ' ^Ure* 

Catalyst 

».     D«auiphuriaation 
(treated  carbone) 

2.     Dasulphurisution 
(«ine  oxide   typo) 

Hydrotreating 
Reforming 

12Z2-72 
10 

125 

3. 
4. 

5. 

6. 

High Temper«ture 
CO Conversion 

Low l'eia pe r« t u re 
CO Conversion 

7.     Methanation 

Ö.     Ammonia  Syntheeia 

9»     Petrochemicals iiydrofceu 
10. Petrochemicals  eat-ly«*» 

various 

11. Catalytic   «efortnirtf» 
Pt.   type 

150 

60 

200 

250 

i»o 

125 

250 

50 

125 

150 

•0 

250 

100 tz$ 250 

20 Ho 80 
• 100 200 
" <•» 5 

5 10 

• 10 1ft 

.SUPJLUS  CATATTST PRODUCTION  IM   timiA 

12.   Considering   the prient   installed   capacity tit  CCXW« 
factory   i«  lndia  ^   Pertlllseor Corpopati0||  of ^^ 

Production  capacity,   it   lm   MimmM   that about   50* of 
CCIWAU  capacity  win   remaln  surplu8   ^  aVallabl#   fop 

«ports  after  the  total   Indian  retirements  have   he.« «et 
for aUeasfc   the  next   three   yearn. 



Vît-   XMJIA AS   i,   CAÎALVSî   r.UPPVi.ut   TO  HES1    ASI/» v 

l'i.   India   as   ..-.  f?T:*>-»'> ì '<-•-<   • '•   P^OVP   C.V t.ilyst S   ofrers  m«ny 

nciva ttu.j' tí   t<¡   t; .•   cacai y^';   consumers   in   the-  Wo^t  A» i an 

"ou.il rief».     The 3 e    xvHnta,",»¿j   ari s;*   primarily because   oí' 

ite  nftui'nofi,-.    .,<;   tl'ï   roßion and   ,iinc¿  a^e   old   trad©   routes 

bfjtrföfn  Indi.^   a-ni   t;;esr   coontrlor.   a<'e  well  established. 

Th«  «cnsuwìir   Ir Mnat   Asia   can  now dopemì   on quick  availa- 

bility til   his   c.it.alyiv   requirements   and  need  not  tie  up 

hi«* mor.oy  unnoc-'.aarily   in lidding   ii\r^o   inventories   of 

catalyst   ;;partu-,     From  Tndia  if   ia  r.o>   possible   for   the 

catalyst»   to   teach  any   of  tho   consumers   in  this  region 

vi thin  vers  or   fiftaen days,   whereas   previously   it  required 

six  to «i&ht   weeks*   or inore,      Furthor,   it   is  now  possible 

for  them   to   uUUun   -„he   .-services   of   a  technical   service 

engineer   fo¡:   any emergency sii.uytj.oris»  within ft   few  hours. 

Experience   hag   shown   that   thr   importance   of  this prompt 

avKllabii.it y   of tucknic«!   service  cannot,   bo  ovor-ompbasized. 

The   loope  of   technical   services has   be on   elaborated   else- 

whore in   thi»   paper. 

tU.  India,    is   H mrjor  fertilizer  importing  country,   offers 

an  ou let   for   the   surphis   fertilizer  production in West 

A*jia eue*   fije Ir p;. ¡xhci.se   of    the   cíitalyí>ts   produced   in  India 

would  as-list,   though   in   .1   smuli  waôure,    towards balancing 

of   trade   between   Ihn  V»st   Asian  countries   and   Tndia, 

VII,   CATALYST  PRODUCTION _A¿   AN^ ÏN^ËPEVIJ.K>XJiyj2!"STKY 

15.   The   function of   '.  ¿.ood  c eta i yd   is   to   Increase   the 

ratrs r-f  chemical   roartion  such  --u?   to ,nake   possible   the 

production  of  products   under mtich more   favourable  condi- 

tions of   U4iiipe.rnt!iv  and   pressure   than  if   no  e«-itaiy?t  or  an 

inferior   »m.-   wers  present.     Hence,    »:ho   iif.iit   catalyst   is 

often  tne   sporet   to   successful  manufacture  of  a  particular 

eliewic.il   prati nel, 
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'»• '*    „jo.  „t.Jy.t,   „„. rtev„Upp„  and 

by very   lar,.-   *..uícai   _„.„,_ «*> 

o-n «.».i«, Plu„t..   T*... ehMloal co,„Mnios JcalouB; 

Guarded   the   knowhow  on   catalyst,  \ÌCith  .„,,.. a   iivsrs  both  wj th  regard   to   their 
production ami  use.     Only   when   »h«   „K„   « U1Iy   wi1en   th*   chemical   compatii •«   chose 
to  do     o     would   they ,u,ree   to   se]1   the   proc#afr ^ 

*•••  m  addition  to  exorbitant  prices  for  th.  Catftly9t8( 

en» exact  formulation»  or  which wer» ««.i** ill,fl «er© seldom or never 
disclosed, 

17.   Since  that   time,   howcv,r,   a r« con,panic,  hav<) been 

organice,  .p.clf idi,  to manufacture an,  marK.t cataly.t. 

no   lon^e,-   ,ust a, „„Ju.ct,  to  a„„th„r ,„ain ch.„lcol  pp8- 

Ihc.e co-p.,.te. b«8a„ „ianufartur)n.;  c„,>ly,ts  thiit were 

either developed  by  other»  or  bv  »h.„.w...     A9  ,uch 

catalyst«  for specific  .„un,,,,...   », vi» it:   application»   then   tjecamo  aval labi. 
•ut. do   the ««up of the   thBn  mxiKtlne large monopoU8Uc 

comical  companie..     ,¡„Klno.rln3 confactor, were now 

•ubi«   to  offer  to   build   for   new entrepreneur,  economic 
chemical  plant. „ttllollt  havltl(,  to |Jay ^^ ^^ ^ 

and   catalyst   prices.      io   b*?   • -r*     ihit     -, ut   --ie,   this also contributed,   in 
no   .mall  measure,   towards   a  wider ownership of  larger 

eh..ical   plants,   particularly   ln   the   amtonia   rmrtilim 

industry,   all   over  th* world, 

YIII.3UCCEBSF.TT    MAVirFACTVIlE   OP   ^T.UVCTC 

18.   The   successful  manufacture   of catalvats   requires, 

a*onöst   other   things,   a  clear appreciation  of  the  fact  that 

catalysts   are  not  simple   chemical  compounds  or mixtures  of 

chemical   compounds  having   a  set   or predetermined  analysis. 

It  »ust  alBo  be   understood   that   the  manufacture  of catalyst, 

can  only  he   carrie.1   out  batchwise or  at beat  on  a s.mi- 

continuous  basis,   ,ince   it   is   not   the mere   compounding of 
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«•-«*    ' '    ? -' n * *>-" i. ! '-•''.   pr« f i pÀ te t i on, 

<•'. i   io",,uv,   .bit   v   pij.ts   in  hi/jh 

• i TC»:J   í:í* ..-, ;,/.ou  rf  :-av  materials 

und   t,v-    ; VO.-..W-S-!:-:•..   •->•"   -, •-.,   Du'nutfjifv   Ci;., t;.¡ j nantr.   even   in   the 

Ifínñ:   cíe •:, j t .^.¡.    i.r    „.-•   - --ir,   ¡.«.¡poffnit  J.n   thfc manufac- 

ture  or   ::.    'o-»   citai ..i,      In«-  i',àt:t,'jv   oí'   .,hoa«»   terhniquo«, 
UiC1  -...:.,  ,..t    ,=••„      for rii)'ii:\ii-  ti.talyst;*, mnuire« 

year:,  cf   ••:;iUf rtfii-o »   diri   vi«,   s ir ic ucs .*   quality   c.orttaol 

cliocS-f   t»t   .-arUi.s   ¿» •.:...;**-•.   J «.anufiictr.Pt .     H&vtx.g rtcogniaed 

tho  *?p-»ri^liwec-  «yd   avi« U-w«  nM^re   of  catalyst   manufac- 

ture,   CCIV,»  -i.ri   to  ~< •.   *„hls  kcicvb^ /  by  colInbornting  with 

Cttt^Lyetj    »/»»   OiK.ni.of-U   Tr-r.   i»b0.^   ski lio   J.n production  hat) 
h«»«n   clfKfl;'   • i'u "üij. 

i.k.    •n,;oir:j,'u.r. j_v,v,"( -, • ; 

Î9*   Vfc*   -'kot ;,-,;  o^   -iataly«»'-?-   ^u   r.'.qr.iror  .-jp*ciai 
iw!i;ii','i'1   •'c-M"-<-.i:.-i;o  iHi^i i-i  ««.*   .^.r-^vUly available. 

Tills   1-   co   w-; .-,•*..•   t.--   :?u~;..;i, .»;,,;   po--.vr.rrii,;«  cf  a  cafcaiyet 

in  op.-wai.Acr   ..¿.T...... ..-;   :;ubelntj,filv    r ::•   .;row4ow   ¿tig*. Ming   it* 

uae:   ;-ro.:r.£.n   « < . ^ o.  pad   o-c.-.: -_:i,;  r.^o,T..:»-n-iat ,0ns  provided 

by  ïhp   cntt.ïy-.',  .Mp,iu-:i-   lu-KHi  w„ nl&   .wie»,   o*'  related 

*      *•'    Cv* ,T •-"  • ^>» -    wi.-vi   nne-  catalyst   Is 
r.uit.-.Mc   .-,-.,,   ,.  ivtHtux.r  thei-Uet 1   roue:ton  JUK?   usually 
!iev',r"'    ~ha"   vUl   S ivo   the  vu«,.,  r. ¿..J»;   lf   th*  operating 
conditio  .rt. .,-,•*   «.;,   ri     lrt.  CUtUjLyflt  for the  Ätrvlc, 

»quired   u-   it.     V.,.M   ¡.   c;«uie«i ria*i^r.     an be   fitted   te  M 

avallali, ;it.U^fc   or <.?.ternaciveJy  a dir rennt   catalyet  may 

be   «¡Hfiic-.-•«::•   <-.<.  „líá ¿   * »:u,,#   occ„;ablc   :,;.fttìl,.Sji  design. 

Itenco   ih„   ^t-cti   :x  «V   MW  r.-iu.-ni.l.a.f    -.«.,<< U1oni>   &rt.   jU8t   aB 

/»4f>ort*nl   o«    ,*.,-   SMj-ctiot   uf   u..-   n.,-.'Vat   itrclf,     A   Ie9. 

activa   ...at..!,:;*.   ;.•«   aiao   bo  .P„d„   ^   fortorn; but   ln doing   30 

th»,   mrr   vnr.t-.'  huv-   to  pr.b»blv a1o>i   a   !,.,<,.»  tcouomlc 

•'*•**•      -•      l    t-i»T-J^ '.1  .-tQ«!  «t.   tx;'-? säum 



time creai« quantités cf utili tie, Slich as ateam and 

electric powor would be consumed maki«« Lis operations 
difficult and   more   expensive. 

20.   The   catalyst   supplia    therefore  ha«   to   have   facilities 
and  technical   competence   to  provìdei 

i.     proc.3«   information   to   tho   engineering  contractor or 
the  cwtowr during   the   initial  stages  of  deaign mú 

construction  of   the   plant.      Reliable  information 
Obviously   can be  provided   only if the  catalyst  offered 

ha*  been  fully  proven  in  cornarci«1 operation under 
aeveral varying  conditions   of Derations.     Bench scale 
or even  pilot  plant   data   alone  cannot  possibly  for« the 
basis   for  providing  auch   information. 

li.   Startup  service»   of  competent   experienced   en^in^rs 
when   the   catalyst   i«   first   being placed   on   stream. 
This   a«»!«tance   can  only  be   provided  properly  if  the 
service  engineer has  participated  in a  largo   number of 
«neh  startups  and   has   thereby cellieri  the   experience 
neceaeary   to provide  against   avoidable  .fouling  or 
overheatine  which  could   sometimes  totally  spoil   the 
entire  charge  of  costly  catalyst, 

lii.Subsequent   follow-up  service   to  assist   the   customer 1„ 

«•lntuining   optimum  operating  performance   of   the 
catalysts   and   to   assist   in   the solution  of  any  problems 
which  relate   to   the  use  of   the  catalysts.     This   service 
has  often  assisted  an  operatine company  in  keeping its 

thrnuchput   at   the maximum  while maintaining   the desired 
quality of  the   product  by   recommendations   of   changes in 
operating   conditions   to   compensate  for any  damage  to 
the dt«ly„t  resulting  from  upsets in  operation or 
unexpected   contamination  of   the  feed utterial. 

21.   These   technical   services   to   be  provided   by   the  catalyst 
producer  are   of   the   utmost   importance  lor successfully 
marketing   a  catalyst. 



22.   The   *u3in*er;nc   on trac torn  arni   th«   customers,   parti- 
eulariy    ;,\e   ax-unin   marnif actum,* ,*r*   •)(1coniia-;   increasingly 
Conscicu'   0i    lho   apórteme© of   Lheso   swv^as   and  often 
insist   thai   u   ci:iJ!e   .>rn-/id.irJi:   for   thes«   expert   services   i* 

written   into   the   contract   whU.c   purchaninr.   the  catalyst. 
Of  cours«  at   tre  „a,Mt   t.imfct   they d.»nmrd   suitable  performance 
and   life   ¿unra.-ioes   on   th«  catalyst.     There  is  no doubt 
that   the   «atvayat.  vendor   recognise*   the  right,   of   the 

purchaser  to demand   these  sorvicee  and welcome«   It,   parti- 
cularly  if  the   purchaser demanding  these  «arrieos  is   the 
chemical  manufacturar.     This   is   so because  such close 

co-operation results aot  only  in  the   eneinosrin« contractor 
providing  an  opti««:  «,.ien rather  than a minimum design 
but  also  th«  customer getting best performance and  life out 
of   the  oatrtlyat  with minim»«» down  tin«  and  maximum through- 
puts. 

23.   Amone   othor servicos   that  a  catalyst vendor provides  is 
operator   training vmir.h include   a discussion of   theoretical 
aspect*   roîutin,;   to   the   catalysts vlfch.special  emphasis  on 
the  practical   application  of  th«  catalyst«   in  the  customer's 
plant.     I'.  Riflo  includes   a discussion   to  evaluate  the 
various   r,.ctor*   thai;   tufr.i.M.ce   the  ¡iorfofinança  of  the 

catalysts,   the  physical  properties  of   the   catalyst«,   various 
precaution»   accessary   in u„mF   the  catalysts,   loading  and 
unloading   procedures,      rartup  and  shutdown  procedures  and 
methods   of  ovuluatinp   Lhc-   performance   of   the  catalysts. 

2k.   It   will,   be   eleu    from   tho   foreCoin¡;   thai,  a  good   catalyst 
per  se   loes   not.   em.jr«   «uccess   in  it»   marke tine.     Price 
also   therefore,   i,   not  H  coopération wh*r  an unwoven 
catalyst   U  hoinfi .«arketed   a;;*inst a   piwa„  catalyst.     A 

prercquiaite  for  settinp.  uP  a catalyst  producing  unit,   in 
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a   developing   or   any   country   i*,   ['irntly   íiVaJ lability  of 
acceptable  knowhow,   either   developed   from  commercial 

experience   over   several   yc.u.s   or   ob^inod   by   a   transfer 
through   licensing   or   outright   purchase. 

25. While  price  »nay not   be   a   consideration  when comparing 
an  unproven  catalyst   to  a   proven  catalyst,   it  assume» 
considerable  significance  when  selection  is   to be made 

between  two  proven  catalysts   for  the  same   service     Already 
there  are atleaat   three   or  four  renowned   catalyst  suppliers 
competine severely for  the  limited market*  presently 
available. 

26. Tha  œuHhroomine  of   the  ammonia  industry all  over  the 

world durine   the  early  and mid  sixties  resultad  in  large 
catalyst  manufacturing   facilities being established not 
only  in U.S.A.   but  aleo  elsewhere  in  the  world.     Por 

ina tance,   Catalysts  and  Chemicals  Inc.,   in collaboration 
with Mechlm   (Società  Generale)   and  Mitsui  Toatsu,   establi- 
shed  catalyst  manufacturing  plants   in  Belgium  and Japan 
respectively,   in  addition   to  the  CCIWA plant   in India.     At 
the  same   time   catalysts   ore   produced by other companies   in 
U.S.A.,   in U.K.   and   Euro;«.     With  the  s íbsequent  slackening 
of growth  in  the   fertiliser industry,   there  now exists 
a   large  surplus   catalyst,   production  capacity with resultant 
severe   competition  and  very  low  salo   prices. 

27. Raw material   availability  at  competitive  prices  there- 
fore  has  assumed  /-raster  importance.     Not  evvry country 
developed or developing  is   assured  of low  priced raw 
materials. 

28. Similarly,   of «reat  importance is  the  cost of technical 
expertise.     India  is   particularly well placed  in  this 

respect  because  of   the  hich order of  technical   competance 
available  in   the   country  at  rates  perhaps  one-third  or  less 
than   those  in  the developed  countries. 
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XI«  CONCLUSION 

29. Successful manufacture of highly ¡sophiätinated and 

sensitive catalyst« rehuir«» a raustory over ¿he production 

."echniciues, which i« almost an art in itself.  The manufac- 

turing knowhow nun!. Ut nvaila'-lt-, either developed indepen- 

dently after meny years of experience or obtained by 

transfur through licenMn« or outright purchase.  Only e 

very few companion in Lhe *orld poste**» this knowhov» 

30. A necessary factor in the successful marketing of 

catalysts» apart from price and product acceptability, is 

the capability of Vre   entaly¿t vendor to provide competent 

technical service assistance dating  the design stages of 

a chemical plant, at the time of cntaiyst loading, during 

initial plant ¿¡tartup and thereafter throughout the life- 

tine of the catalyst»  The catalyst vendor must also provide 

acceptable performance ami life ßitarar?tees on his catalysts« 

Yst another very important factor in this regard is that 

the catalyst vendor must oe in a pot-;'. ¡; i on to meet the 

emergency requirements of cattily sta and technical service 

promptly at, sometimes, vory short notice. 

31. Ine re is surplus capacity for ammonia catalysts on a 

worldwide basin resulting in severe competition between the 

manufacturing companies for the limited markets presently 

available.  Lenitomi growth of demand, howevor, may be 

expected on the premise that .'urnnonia production must be 

stepped up considerably to meet the desired levels of 

fertilizer use particularly in the developing countries. 






