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Suwry 

This Report describes my visit to HCL ir. Pune, 
between Kovemher 24 and December 4, 1987. The Report contains 
the following dOCUl'lents. 

1. Detailed Work Plan (Quarterly details for 1988, 

yearly details for subsequent years) 
2. Detailed work Schedule 

3. Schedule of EXPERTS 

4. Li.st of Bquipment·t" be Purchased in 1988 

s. Li.st of All Equipment to be Purchased between 1987 and 1992 

Sa. Justification for Quantitative Powder XRD software ~urchase 

5b. Juatifieation for upgrading of th• Baca-3-lllt Unit 
to handle high pressure reactions 

6. Job Descriptions (with Rec:o-=aendationa for Experts, 
Background Infor114tion and Rotes) 

7. A short note on •catalysis Research at HCL - The place 
and role of the URDP ~roject in it. 

8. Copy of ICllA Awarcl·DoC\lllent 

9. Copy of the letter o~ the Priae Minist•r, 12.2.87. 

10. Revised •?;HtCifications for-itea Bo. 19 ·in project document. ,,,. .. 



• 
liEL is a v.rv eaad lnstit:ute. The Catalyst &raup is• 

.,_.ticularly effici..,t Md -11 arg11ni..S. NotAbl• acca.pl i-

tlh-.ts of this group .,.. tMO inwmtian• ..tlich eventually bee~ 

ful 1 ..:al• indu.tria.1 prac_ .... 

and . a.nz ... Alkylatian •it:h Ethylalcahol. The fm-r has lDNmr 

xyl.,. las• t:hAn ca.pRinv tec:hnalOCJi-. Th• latt.,. u ... 

.thyl al cahol <avail abl • in India> inst..S of ..:arc• ethyl.,... It 

is a ,.... prac-•· Th• att..:hm letter o# acknowlmv.-nt by tha 

Pri- "inist.,. b.ttv &.ndhi, .nd t:ha· t98S IDIA Award show ttw 

sivnific.nc• of th9se tMO ..:cQ11Pli.....,ts. 

lt i• -v f-linv that this Project is a good an•, .rMI 

thft IEI.. i• a camp9t.nt Institution to c.rry it to suc~sful 

campl.tian. liEL has the n.c-.-Y ~MCI f.ciliti-. I 

llllct ..- 1 I •il 1 visit t:ha plants of 

wufact....,... A .....,-at• rwpart wt 11 clllscriba 9'I abW"val:ians.-

Diie...,. I 41 19f17 • a-. 91.-uncl Caic..-y · 
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The aajor o~jectiYes of the present utfDP project aay be 

stated as 

1. Synthesis and characterization of aorecular sie•es 

(zeolites) of noYel cheaical coaposition containing 

ele•ents other than aluainiua/silicon in the lattice 

fraaevork (for exaaple Fe, B, etc.) 

2. Synthesis and characterization of zeolites with nev 

structures, and 

3. DiscoYery and de•elopaent of i~uuatrial ~pplications 

for these nev zeolites in shape selectiYe catalysis. 

!Yen though there is likely to be certain oYerla,s, it is 

proposed that the first three years. of this fiYe year projer.t be 

deYoted aainly to achieYiag objectiYes (1) and (2); synthesis and 
• 

characterization of aev zeolites, while. the deYelopaeat of appli

cations be carried out_aainly in the· last t~o years. 

,. 
A detai~ed work plan for 1988, and a aore general plans for 

the foll~viag years are giYea below. A Work Schedule suaaarizea 

all these actiYitiea. 



'DETAILED !Q!! lY!, FOR !!!! 

The aajor eaphasis durins this period will be in the 

followins two areas : 

1. Synthesis and characterization of zeolit•!S with- faujaaite-

type structure and containing iron in the lattice fraae-

work. 

· 2. Characterization of the structural, physicocheaical and 

catalytic properties of a nev zeolitic aaterial of unltnovn 

structure. 

These two areas of acti•ities are discussed below 

.!!11. Faufaaites containing !!. !!!. lattice fraaeworlt 

l•en though natural zeolates usually contain PP• quantities 

of iron in the lattice fraaevork,tbe aysteaatic synthesis of zeo-. 
lites (ferrisilicates) containing controlled quantities of 

lattice · iron bas been reported only during the last 5-6 years. 

Groups, includins ICL, ha•e report~4 the synthesis of ZSK-5 type 

zeolites containing Fe in the la~tice. Tbe presence of Fe in . 
~! • 

lattice sites has been unequi~cally confiraed by ESI, Kossbauer 

and II speetroacopic techciquea. The isoaorphous subotitu~ion of 

Al by Fe in the ZSK-S lattice leads to. soae interesting dif feren

ces in the catalytic properties of the zeolites i~ reactions li~e 

xylene isoaerisation, devaxing and production of light olefin• 

fro• methanol. 



Since the feasibility of substituting Al by Fe in ZSH-S 

fraaeworks bas been established, it would ue interesting to 

atteapt this isoaorphous substitution in other. zeolitic 

structures. Durla1 the first year of this project. it is 

proposed to synthesise faujasites containing Fe in the •1attice. 

Such a zeolite vould oe tnterestiDI for the following reasons : 

It is known fro• our earlier vork on pentasil.ferrisilicates that 

Fe insertion in tetrahe~ral sites is difficult and that not aore 

than 1-2 iron ions per unit cell (of the pentasil zeolite) can be 

isoaorphously introduced. In other words. zeolites with 

SiO /Fe 0 lover than about 60 are unstable while those with 
2 2 3 

higher •aloes an be synthesised vith relati•e ease.If a siailar 

situation pre•ails in the case of faujasites also, one should be 

able to synthesise faujasites with high SiO /Fe 0 •aluea. lov, 
2 2 3 

it is difficult to synthesise faujasites with SiO /Al 0 •aloes 
2 2 3 

greater than bout 5 and post-synthesis aethods vhich partially 

des~roy the lattice fraaeworlr (like ateeaing-extraction, SiCl 
4 

treataent, etc.) ha•• to be resorted to achie•e the objecti•e. 

Highly crystalline faujasites, with a low concentration of acid 
.• . 

~· 
si~es (due to the high SiO /Fe ;o Yalues) would ha•e catalytic 

2 ,.,.;·2 3· 
properties different·froa those of .con•entional aluainosilicat• 

analo1s. Initial, exploratory studies ha•• shown proaise. 

DuriDR the ~nitial 3-4 aonths, the zeolite ~yntheses will be 

carried out at •arious condition~ of teaper~ture, pressure, pl, 

01/SiO , tea~lates etc.to achi••• insertion of Fe in the lattice. 
2 

The latter ca~ be confirued using ESR, IR and Mossba~er epectroJ-

copies which a~e already a•ailable ar. MCL. In addition, ICL bas 



... 

recently procurred 4 solid state lllll spectroaeter (Bruker MSL-

300) vbicb is ezpected to be co .. isaioned shortly. This is a 

Yery powerful tool for the characterization of zeolitea including 

isoaorpboas substitution by Fe. 

Once the feasibility of synthesising ferrisilicate fauja

sites is established during the initial 3-4 aoat~s, a tvo-prong~d 

strategy will be adapted fo~ the next phase, 4-12 aontha. On the 

one band.the kinetics of synthesis vill be iaYeatigated to enable 

at a later date. a scale-up_of the synthesis process to a larger 

batch size; ~econd.a coapreh~nsiYe prograa to characterize.the 

physicocheaical and catalytic properties of this new zeolite will 

be undertaken. Correlations between synthesis condit~ons and 

physicocbeaical pr•>perties like SiO /Fe 0 , porosity, crystal 
2 2 3 

size, acidity, tberaal and bydrotberaal stability and adsorption 

capacity for Yarioua adsorbatea vill be explored. Such data are 

crucial prerequisites in de•eloping coaaercial applications for 

any nev zeolites. In addition. the catalytic actiYity of the nev 

f erriailicate ia Yarioaa aodel reactio•• vill be studied in the 

second half of 1988 vhen the tvia·reactora are expected to· be 

" installed and in operation at JCL. Soae of the aodel reactiona 

that are eaYiaaged are : 

1. Alcohol dehydration 

2. o-Iylene iaoaerisation. 

3. Toluene disproportionation. 

4. Crackiaa of a-paraffin• (besadecaae). 

Ia addition, we ••1 also teat hydroaeaatioa and debydro

cyclization actiYitie• of Pt-loaded zeolite. Pe in zeolite• 



affects. Pt-distribution in a faYourable way. 

!!l..:. Characterization of!.!.!! zeolite 

A new crystalline zeolitic aaterial of unknova structure 

has recently beea synthesised at •CL. S~nce anr new zeolite is 

of fundaaental and potential technical interest, it is proposed 

to initiate a aajor prograa on a coaprehenaiYe study of its 

structure, physicocheaical and catalytic properties. Testing 

facilities will be expanded to aore reaction types to ensure :bat 

no potential application is OYerlooked. Two types of new tests 

will be iapleaeated :· 

a : Model coapound test (e.g. speciousness 

index). Here ve vill need experts in 

zeolite reactions. 

b Coaaercial reactions (e.g., like the ones listed 
aboYe). 

In the first 3-4 aonths, fur~her exploratory synthetic 

studies will be carried out to delineate and standardise condi-

ditions to get good·quality zeolite crystals in bigb,reproducible 

yields. In the reaainina aonths o~.the year, the pbJsicocheaical 
. ~-

and catalytic properties of th~• new zeolite will be studies in a 
r 

syste .. tic a.ad thoroug~ aanner. 

The equip•ent that are proposed to be procurred in the 

first year are gi•ea in Table 1. 
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!21! J!L!! !2!, TIAIS 1989-92 

CSICOID TO PIPTR YU.IS Ot' II! PROJECT 

SECOID I!il 
,. 

A: Stnthesis li zeolites ~ ao•el fraaevork structures 

At present, there is a need for synthsisiag aluainosilicate 

zeolites with a 3 diaensional .channel structure without caYities 
0 

aad vith a pore diaaeter in the range 6-SA • Th~ absence of 

caYities vill ai"aiaise coking, a shape selecti•e reaction, and the 

pore diaaeter will ensure insress of substituted aroaatics and 

branched hydrocarbons. . It is proposed to synthesise this class 

of .zeolite using bulky long chain quaternary 11.118oniu• salts. 

B Modification li zeolitea to,.eilable ~· 
!!.. exhibit noYel catalttic jpropertiea 

,. 

" 
Modifications of known and noYel zeolites by ateaaiag, sily

lation, and acid treataent to change the Al and hence acid site 

distribution and· accessibil~ty will be carried out and the 

perf oraaace of the zeolite in typical acid catalysed transf oraa

tions will be e•alaated. 

... .• 



C Sf1lthesis !! zeolites ~ no•el cheaical 
coaposition ~ lattice fraaevork structure 

In the zeolites v:t.th no•el fraaevork structure discussed. 

atteapts vill be aade to introduce e~eaents like B or Fe in the 

lattice. Various physicocheaical techniques {MAS, lltl. ESI. IID. 

etc.) vill be used to confir• the incorporation of heteroatoa(s) 

in the lattice. 
·-

TRIID ,m! 

The bench scale eYaluation. oYer lona periods of tiae. of 

.the no•el zeolites prepared durina the first tvo years vill be 

carried out. Cheaical reactions of iaportance in the petroleua 

and cheaical industries like zylene isoaerisation. naphtha re

foraing, hydrocrackina, hydrodevazina, etc. vill be chosen for 

such eYaluation. 

FOUITll !I! nrm TIAIS 

vbicb 

During' tbe foartb and fift~_ -years, 
~-

•bov proaise in specL~c cbeaical 
•• 
~ 

::bose noYel zeolites 

application• vill be 

identified and far.tber VOrk Will be f ocassed OD tWO areas : 

1 . . Scale-up of the synthesis of tbe aoYel zeolite• to 

pilot plant and comaercial batch leYels. Thi• will be 

dc:e in . collaboration with catalyst 

coapanies. 

aaaaf acturia1 



. ---

2 : Process deYelop~ent leading to preliainary process 

desisa packages for S•!lected cheaical processes of 

industrial iaportance. 

A final report coatainin& all pu,licationa and internal 

reports froa ICL in the area Gf zeolite catalysts prepared under 

this project vill also b• Pt•pared and subaitted during this 

period • 

.!!!!! SCDDULB 

The achedula of vork alon gvith UIDP inputs are auaaariaed 

below. 

• 

·' ., 
/ r . 



.. 

wou: samDULB 

Per.on Man-power It• No 
Equipment to Fellow- Study 

Period ActivitJ In-chars• utiliaed (Ann. V be provided •hip• tOUI 
man month• of proj. by UNDP m/m m/a 

document (Co•t, S) penon penon 

·- . 
& Qr. 1. SJQtheaia of - A.N. lotaathane 50 2 XRF Spectrometer 

Fe Faujaaite (1987) 
(200,000) 

2. Olaracteriaation - S.G. Heade 50 11 Twin Reactor• 
(120,000) 

3. ActivitJ teatlna 
. ..._ - s. Sivaaanker . 120 7 Poro•imeter ... .. , (80,000) 

. I 

2 Qr. 1. S7nthe•i• of Fe - V~P. Shirallcar 50 8 Ga• chromatoarapha 6 2* 3 ** 
coatainina • (70,000) 
zeolitea . 

2. Olaracteriaatioa - S.G. Head• 50 1 Reactor. tor 
aynthHia 
(!00,000) 

3. Activity teatina - S. Sivaaanker 120 

• A.N. lotaathane, A.J. Onlndwadkar. 
a P. Ratnasaay, S. Sivaaanker, B.S. Rao. 



Period 

3 Qr. 

4 Qr. 

·. 

'\ 

Peraoa 
ActivitJ Ia-chars• 

1. SJfttheaia of zeolitea - V.P. Shiralkar 
with new structure 

2. Olaracteriaation - S.G. Heade 

3. ActivitJ teattna - S. Sivasanker 

1. S1ntheai• of zeolitea - V.P. Shiralkar 
with new structure ··.°"\. 

'\' 
2. Qwracterisation ;; ~.G. Heade 

3. ActivitJ teatina - S~ S~vasanker 

Man-pow" 
utilised 
un month• 

50 

70 

120 

50 

70 

120 

Total 

• A.N. lotaathane, A.J. CJuuldvadlcar, J. Kuruvilla. 
** J. luruvilla 

It• No 
(Ann. V 
of proj. 
document 

10 

12 

New•in 
place of 
5,6 a 9 

!quip•nt to 
be provided 
bJ UNDP 
(Coat, ,) 

Hiah Pr. valve• 
(10,000) 

Gr • Regi~latora 
(lC:.·,000) 

Acceaaory for IRD 
(60,000) 

200,000 (1987) 
400,000 (1988) 

••• • 

• 

-
Pellow- Stud:r 
•hip• tour 
•I• •I• 
peraon peraon 

9 3 * 

3 1** 

' . 
I .. 

.. 

·, 



~~--~~------~------------..;..--------------------------------------------------------------.... ------------------------------------------------.... 
Period 

1989 

Acttvtt1 

. 1. (a) S1athe•ta of B, Cr 
Fe contatataa 
aeolit•• 

(b) S1ntheaia of 
uolitea with 
new •tructurea 

(c) S1ath .. ta of 
uolitea with new-~ 

Per.an 
In-char a• 

- v.r. Shtralkar 

-

-
atructurea and ''\ 
COllpoaition . . . 

2. a.t'acteriaation - S,G. Head• 

3. ActivitJ evaluation - S, Shaaanlc•~ 

Han-power 
utili••d 
•n month• 

200 . 

220 

480 

It-. tfo 
(Ann. V 
of proj. 
docUMnt 

3 ' 

4 

13 

14 

(19, ... 
attached 
note) 

lqui,..nt to· 
1»e prodded 
bJ UtfDP 
(Coat, 8) 

Ad•orptOllllt 
(140,000) 

Cata teat 
(200,·000) 

0.. coa~r•••r• 
(50,000 

Back PreH. •••· 
(50,&GO) 

H11h PreH. Acc. 
(45,000) 

DCA 

Total 1 485,000 

• 

rellow
•hip• 
•I• per.an 

18.0 

StuclJ 
tour 
•I• per.an 

6.0 

.. 

•, 
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--~--------------------~:::=:::--~--=-.. ui,...t to 
lie pro•iffd 
bf UNDP 
(Co8t, S) 

re11ow
uip• 

StuclJ 
tour 

Period 

1990 

Acttritf 

1. SJDthuta of seolite• 
contatntna Ni, Pd, Pt 

hr an 
In-chara• 

- V.P. Shtrallcar 

2. O.racteriaation - S,Q, Head• 

3. Bench 11Cale evaluatt~ - s. Si,uank•r 
-~. 

'\ . 

Man-pawr 
uttliHd 
Mn 8GGtM 

200 

200 

500 

Itm lo 
(an. Y 
of proj. 
documnt 

15 

16 

17 

Pr. Tranmd. 
(20,000) 

e2o Analy"r 
(10,000) 

02 AnalJHr 
(10,000) 

18 Ma•• flow contro
llera 
(10,000) 

20 Chr011atoaraphic 
data procn•or 
(15,000) ' 

Total 1 65 ,000 

•I• peraon 

18.0 

• 

•I• peraon 

6.0 

' I 

.. 

.. 

'•: 

- .____.,j 
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Period 

lttL 

Im! 

·. 

. ' 

ActivitJ 

l • Scale-up of zeolite 
•1ntheai• to 1 ka. 
level at NCI. 

2. Characteriaation 

3. ProceH development 

. "'' ''\ 

Per.on 
In-char a• 

± 

- G,a.v. lrt..hn•n 

- S.G. Head• 
- G.a.v. lrtahnan 

1. Scale-up of zeolit• . - G.R. v. lrt..hnan 
a1atheaia to 50 ka. 
l•vel at catal1•t 
anufacturer'a 
preld.aea 

2. Characteriaation - s.G. Head• 

3. ProceH deaian and - G.a.v. kriahnan 
118111-pilot plant 
teat• 

Final evaluation 
001 
UNDP 
UNIDO 

Man-power 
utili8ed 
.,an •onth• 

200 

120 

580 

100 

50 

300 

lquipmnt to 
be prorided 
bf ..,, 
(Co•t, S) 

It• No, 
(Ann. v 
of Proj. 
.. ocUMnt 

.. 
Pellow- StudJ 
•hip• !~r .,. ..,. 

18.0 6.0 

1.5 

• <' 

. 

'' I 

.:....J 
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Scbedale of Pro1ect le•iev, Jadgeaeat 

aa• IYalaatioa 

It is propoaei tllat tile project be reYi.eved aaaullJ 
4ariaa tbe Yiait of the CTA aad UIDP lzpert. Tbe propoaed 
4atea are : 

lertev 1 foy. 1988 
1114-tera leYiev fOY. 1989 
leYiev 3 fOY. 1990 

. leYies 4 - IOY • 1991 

... of project Sep. 1992 
•••i•• 

All aaaaal progreaa report vill be aabai.tted to the 
lte•iev co-i::tee •••••r• at leaat oae aoath prior to tbe 
reYiev aeetiag to facilitate the reYiev process. 



Year 

1987 

1988 

1989 

1990 

1991 

Total 

SCHEDULE OP EXPERTS 

leolite Phyaicochemical Characterization 
leolite 
Synthesis General Quant.Powder 

XRD TEM BSCA.BPR 
NMR 

3* 2 

2 2 1 1 1 

2 1 
.. 
. "-• 1 1 

"'\ 
1 . 

7 6 l 2 2 

* Includes Dr. Lovink arid Y. Ono 
** Bach for 3 or 4 weeks 

• . 
. . 

Reactions, Chemical Procea• M/M Number r. 

Chemi•try Procee11 Control of 
and Technology Bxpe.rta** 

l!:ngineering 
l!lfl 

1 1 1 

l 6 6 

1 l 7.5 9 

l 1 1 1 1.0 9 

l l 2 2 5.5 7 

3 5 3 3 27 32 

I I 
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In th• first y•.r, it is prapaS9d to pracure the follcxitinv 
it..a 1 isted in Annexur-9 Y of the project dac~t 1 

l>Ata generated Price($) 

1. X-ray Fl uaresc:WM:• Analysis of 200,000 .Jan. BB 
spectrometer =,,_ic.1 
<it- 2 in Prc:U. CQllPCJ&ition 
Doc. ,Ann • Y> 

2. Parosi-ter Pare structure so,ooo Fltb. BB 
<it- 7> of catalyst• 

3. T•dn ~tars Catalytic 120,000 •'lar.88 
<It- 11> activity of 

zeal itltti 

4. S.s ChralNltO. Analysis. of 70,000 tt&y. 
-graphs reaction 
<it- 8) products 

5. R•actars for _Synthesis of 50,000 tt&y 88 
synth .. is of zeal ites 
zeal ait•s 
<itea, '> 

6. High pressurtt Catalytic 10,000 .July 88 
valv .. activity of 
Cit•• 10) ! zeal ites ... ·' 

7. High pressure Catalytic 10,000 .Jui y E 
high purity activity of 
9as reCJUl atars zeal itea 
ut- 12> 

a. Half shel 1 C.ta 1 y. lic: 30,000 .July BB 
f urnac .. .ctivity of-' 
<npendab l •> zeal ii; .. ...,,· 

/ 

9. Tncanel reactors C.tal Y!ic 10,000 . July 88 
<npendabTe> activity of 

·zeal it .. 

10. Acce•sarv for Structure of 60,000 Nov BB 
XRD unit zeal it .. 
Cin•tead of 
it ... S,6 .rid 9) 

1 

.·:. 
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AllllUU II-A 

LIST OF 101-IIPEIDAILI IQUIPllEJIT TO IE SUPPLIED 
IY UIDP 

(Price i• us #> 

--Sr.lo. I tea 1987 1988 1989 1990 

1. leaccor for •J•~bea1a 50.000 
of &eolitea 

2. X-ra1 f laoreaceace 200.000 
apectroaeter 

3. ·A•aorptO..t vi.tb 140.000 
KS detector 

4. Cacateat -it 200.000 

s~ Delete cl 

6. Deletecl 
7. Poroaiaeter ao.ooo 

•• Gaa cbro .. co1rapb 10.000 

9. Delee eel 
10. Bia~ pc••••r• ••l••• 10.000 

11. Tvia reac:tor aaita 120,000 
1%. li&b preaaure bi&b 10.000 

pariCJ aaa reaulators 
vitll aclaptora 

13. Gaa. coapreaaora so.ooo 
14. lack pr~aaar:e so.ooo 

re1alacora 
15. Pr••••r• cra••ducent 20,000 
16. Noiatare aaal1aer .,,,, . 10.oao ,, 
17. Oz11•• aaal1••r r 10.000 

18. Ila•• flow coatroller:• ? 10,000 

19. li&b preaaare 45,000 
ac:ceaaorJ 

%0. Claroutoarapbic 15,000 
data proceaaor 

Quaatitati•• pov•er 
.110 aof tware aad 
laarclvare 60,000 

200,000 400,GOO 485,000 65,000 

Total : 1160,000 ................. 
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...sTlFICATION· Fm GUMITITATIVE PGIDER XRD 

R9cent:ly, INCL scientists .....,. an- aluainosil icat• 

C.talytic Aetivity tests with ...Sal compound• suvv .. t 

.tc.> suea .. t that it_ i• diff.-.nt from any· kn'*" zealita. W. 

Quantitative PaNder X-Ray Diffraction is needlld far tMt d9t_..i-

·nation of zeol it• structure. 

soft...,.., nar the- pr..,- in.u-u-ntat.ian, or th• •p.-tise ne•ded 

i• a•:-.i1ab1• at the present at NCL. 

A5 structural datarain&tion is essential far full ex-

ploit.atian of this potentially vary sienificant inV911t.ian, I 

ba1ie"9 that UNDP shau1d assist h.,..• 

I pr"CJpble ofaur act.ion• 1 

1. Buy th• softw.re and the necn..-Y instru.-ntation. A 

soft:...re praeraa _i• ·TRE~· <P.E.Narn.,.>, .J.App.Cryst., 

2. 

3. 

la 367U~>, or ~u£ '&lent. 

Invite Expert.<•>- to NCL to tr.ain quan~itat.iv• pCMder 

XRD techniques. Suvgest.l"-~parts 1 .. 

r 
s Dr. A. K. Ch..-thu, Depart..nt of Ch-i st.ry, 

Univ~ity of Oxford, I.JI(. 

I Dr. P. IC. Wern_., Arrhenius L.Abaratory, 
Univ.,..it.y of Stockho1• 1 Stockha1• 1 s..d•· 

Send an• or t...a NCL scientist• to a Institution ...,.,.. 

quMtitativ• pONCI.,. XRD i• practiced for 3-6 .ant.h• t.rainiM• 

• 

.. 
•• • . 

I 

• I 

· . 

• 



4. Send t:ha 541U1Ple(s) ta -t:h• exp.,.t:'s ha.e lUar-at:ary fer 

analysis. In this cia&11 th• exp.-.t .. Y not need to 

Ca.9 to NCL in .June. 

NCL h~ a Phi 11 ips 1730 XRD pOMier is:t•t:~t. 

. 
r 

,,,,. 
/ 
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UPGUDIIG Of..JJl.~--~s~-3-l![ _:u_J!.Jt.IT TO IWIDLI 
!~C~. _fl_-_~so-'.~ .!,M,CTI_Q.IS 

.. ·· · ... . · ... 
... . Pr••••tlJ, at latioaal CJaeatc:al Laboratorr, ve laaY• 

-.~-: ISCA-3~ II llectroa SpectroaeteL, -••fact•i'•tl bJ H/a. 
:;·: j;Q. Scieatilic Ltd (Tia• Birclaea. Iadutrial lacate, Ia••r-.. •· 

:: ~- -laor•• Laae, laat Griaatead., Veat Suaaex. U 197 UB), vlcJL 
~:'.···tile follovia& capab111t1ea : • 
~ ..... \ .. ~· 

--;;i :~·:_:. 

:~: .. i,.; · l-rar Plaotoelectroa SpectroacopJ (Al aad If& aaodea) . . ~ .... ·> i •. ::- UltraYiolec Plaotoelectroa SpectroacopJ • 
."; .;-_,~> A•a•r llectroa Spectroacopr. 

· ~~-;:~- 4,./: Scuaia& &ager lf1croaaal1aia • 

. :.-~~.:~~:-~: Deptla Profiliaa facilities. 
-~:: 6~- S.coad.ar1 Ioa ltaaa Spec~r•••tr1 • . • .. 

· ~_;~ 7.:- lea1daa1 Ca• Aaa1J•1• 
~! .. •~- Beac:taa C6oo•c) aacl Cooliaa fac111C1••· 

(l.iqaid titroaea taaperatare) 

Ia additioa, tbe preaeat 11iiic baa aot tvo cbaalter-, 

··: ·: preparacioa aad aaalraia claaabera. Tia• preparacioa claaaber • 
: : . le.: alao prcpY14ed v:l.tla a•• laaaclliaa faciliti••· BoveYer, 

· -~_:;,·t~' preaaure ia . tlae P..r•para~j.o~ claaaber ca_aaot •• ra1ae4· 
~L • . , 

i::.:;~.;,: _aor• tbaa oae or tvo -""iloaplaer••· la order to. atadJ, 
;~i.i:-~•7!•ita, r•actio- of ·-,ital loaded· aeolitea, aader laiala 

· ·J :ir~••••r•, for ezaaple, ta brclrocrackiaa reactioaa, v• •••4 
t(_.~)iaJL preaaure reactioa attacbaeat to the ISCA Spectroaater. 

·:i'., ::n~r• ia ao facilitJ at pr••••t to c:arrr oat reac:tioaa at ...... ,. 
·:·-l(~iall pr••••r••· Tia• preaeat iaatr11aeat c:aa bo uparaded 

. i r ... 

. : l:£i, adtli.aa a bi&ll preaaure ac:c:eaaorr. HI• Y. G. Sc:ieatif ic . 
. · Llru.1•r• auc:b aa ac:cafaorr, ia vJaicla tb1 aaaple c:aa be azpoaed 

·;Ti:~;~~ • 1r••••r• of 20 bar aad c:aa be. beated apto 6oo•c;· Tia• 
. <:~:f~Pl• aar b• •ubae-.ueatlr aaalr••cl vitbout eapoau,• to 
. : "i,~t~apllere. ft• approziaat• c:oat of tbia acc:eaaor1 vo•ld 
j:~ .... •••rlr ~ 45,000. 
: ~i'.. :· ,;, { 
":;J. ~~-·~; • 
·.; ... ~· .: ''J~ 

' It I:~.'•.' ,...;',•. 
·:.~ l· ..... _,:... , ...... , •':., :: ... 

•• f 'l' •. -" 

I 
1. 

--... . ····' 

.. · ~ ' . . .· . . ' . , .... ~ . . 
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Wip Sil !lia rp;•IPIJCM• 

1. Th• follmeine ..ctian• .-. th• .... far e.u:h •.Jab 
Dllllcriptian• 

Duty s.ctian 
P\rpD99 af PraJact 
Rllpartinv 
LM19&Nilll 
a.clcvraw\d lnfar9Ation. 

Th• •Baclcwraund Inofar9Atian• sectian is ilttachlld anly to 
the ofirst .Jab Descriptian. 

2. The •EJcperts in Physicach-ical Characterizatian of 
ZllDli~• And C..talysts• classific:atian is braken up to four sub
cat~or~i••• 

3. The ·~te& Requtrect• is changed an the Jab Descriptions 
far• far 11.txpert& in Phy&icoch-ical Charact.riz•tian of ZllDl it.a 
and Catalysts frCNA that of the criyinal proposal. 

-
Old •Date!. Rer1uir~· : 30, 3=5, 40, 4~ 8Dllth~ 

:s a.t ... en Sept. and "..rc:h of 
1988, 1989, 1990 .and 19411. 

The realiOn ·of thia ch.n9e is th•t NCL h•• alreMy 
disc:ov..-.d an ... zeolite which need• ch.ract11riz&tian. 

N-.... of exp11rts whG already indic,;itlld wil 1 inen-• to VG 
to NCL, if invited, and ·n.- of those who should be contacted by 
UNIDO, are listed an th• following pagea • 

.• 

. . . . 

. . ' 

.· 
,, 

' . 



........ . ; . -~ 

-- . -- ... -

The fol 1 a.inv hAvtt tot d Dr. R&tn~, the- DiNCtar Of the
NCl '& .nd Coardinatar af the UNDP Pro..~eci:, that if invit.S 1 tt.y· 
will CDlllt to NCL •• np.rts of z11Ul it• synttwsia. 

1. Praf-sar Y. Ono <Nov 1988> 1 '=!-3 ....-.. 
T'*yo lnatituta of TllChnol09y 1 

o-Okay~, ~u, Tmyo, Jap•. 

2. Praf-sar E. 6. DerauAn• C 1989> 1 2-3 ..... 
Dir9Ctar, Depmrt~t of Ch-istry, 
F.culta's. ~iversitaires.NDtra ~de 191. Paix, 
Rua de .-U.at ln, 8-5000 Namur, Belgium. 

3. Dr. Cltr.nca D. Ch.ng, 
ttabit ~ and O.V.l~t Carparatian, 
C..tral RllsHrch LAbcratary, P.O. BDac 1025, 
Princeton, New .J.-..y_ 09540 1 USA. · 

4. Prof...ar .J. C. v.ctrina• 
Institute de- RKh.-ch ... sur 1 a C.t:al v--
2, AVWIUe Alb~ Einstein, 
69620 Vi 11.-b..,,. c.clex ., France. 

l would al.a reca•••nd the fo11a.ing 1 

1. Dr • .Jule A. Rmo, Union c.rbid• Tmchnicat Centr, 
T..rytawn, NY 10591,0ld S.. "ill, River Rd at State Raut:e 
1ooc, USA 1 <Phan• 914-789-23S3> 

2. Dr. E. Flannigan, Union c.rbid• TKhnica1 Center, 
T~a.1 1 NY 10591 1 Old s..·"i11 1 Riv.r Rd at State Raute 
100C1 USA. 

I" th• ...a of. z11Gl it• chtrac:trization, th• fo11owine have 
indic:atllld that. if invit.t, they will ca.at~ NCL a-. np..ta. 

1.. Or-;..T. R.Hu9h_, 
4 Keith, Orinda, C.1 ifarni• 94S63, USA 
<Phan• -, 41~Z54-1711)..·' · ; 

f' 
· 2 •. Dr. P. A • .Jac:aba, r . 

c.nt:re far ~ac:a.,ud Colloid- Scienc .. , 
t<Athali .... • Univaraity at t.euven de Croylun 42, 
8-3030, Lmuvan, Belei1.111 • 

• 
3. Prof...ar H.S. KM-9•; 

Fritz Hebtlf"' Institute der tt.x-Planck-&a .. 11.chaft 
F.r&daywq .'4-6, D-1000, Barl in 33, FR&. 

4. Dr. N&9y, 
o.prt..nt of Ch-i•trv, 
Facult•'• Univ.,..itair•• Notre DA.a de la P&iK 
Rue d• 1rwce11 .. , a-sooo NMlur, IHtlviu.. 

.. -



·, '. ··''.· 

... .. . . 

S. Professor .J. Weitk.a.-p, 
Dep.art.&nt of Ch .. istry, 
Ch-ic•l Technology, University oi Oldenburv, 
Postf.ach : 2503, D-2900 Oldenburg, FR&. 

I NCJUld •lso reca••end the falla.inv c 

1 • Dr. .John Q • Aauas , 
c/a Dr. T.R. Hughes, 
4 Keith, Orinda, C.1 iforni&, 94563, USA. 

2. Dr • ........,," Beyer 
Bud.ap .. t II, PIArtirak utJ• 8-10 Hun9.ry 

-· . • 
... ... · . 
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Poat title 

.Uuratioa 

Date reqairetJ 

DutJ atatioa 

. . 
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: 
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.JQB DISCIIPTIOI 

DP/IND/87/007 

Experts in Zeolite SJatbesia 

3 to ' week• 

Se•eral zeolite s1atbeaia expert• are aeede4. 
TbeJ sboald coae ia three coaaecuti•e aeaaoaa, 
between Septeaber aad Karch. ia 1988. 1989 
aad 1990. 

hae {~adia) • 

Purpose of project : 

Duties 

leportin1 

Qualification• 

... '•. 

. . Tbe loag ter• objecti•e of tbe project la 
to de•elop aew sbape aelect1Ye zeolitea 
aad their applicat'\.oa ia tbe petroleua aa4 
orgaaocbe•ical indastriea. Tile 1 .. ediate 
objecti•es are (•) to support ICL reaearcb 
scbeaes for tbe deyelopaeat of •J•tbea1s. 
~ad characterisatioa of aew abape aelecti•• 
zeolite=s and catalysts. (b) deaoastrate 
the preparatioa of aaitable catalrsta for 
retiaer1 aad petrocbeaical iaduatr1ea. (c) 
establish a coapeteat research aad de•elop
.ea t tea• of actftntiata sad eaaiaeera at 
ICL Ci1p11b.1tt of s1atbesisia1. cbaracceriaiaa 
aad de•elopiaa aev sbape aeolite c:atal1ats 
aad of deYelopiag their appl1cat1oas. 

: The. expert will ·be asaiaaecl to tbe latioaal 
Cheaical Laboratorr. Pane• aad ia coasalt
atioa wit~'appropriate Goweraaeat authorities 
UNDr a~UNIDO. be will be expected to carr1 
out the f olloviaa tasks : ,, 

R~Yiev NCL '•. zeolite •ratbeais proaraa 
I SU88eSt i•proYeaeata. 

AdYise on establishing abort aad loaa
ter• research objectiY.. Iadicate 
prioritiea. 

Clvc diructiona foe la•orMtOfJ vort 
on ~nolitu BJAthcsis. 

K~vl~v the ~quip••at aYailable aad equip
•en t proposed for further work. 

The exp•rt will sub•it a report oa bi• fiad
ing• and recu••endation•. 
Hiah level acientist or · ••aiaeer vitb 
oxtunHlvc~ 1•ic1wrlnncu ln xaollt• •JAthe•ia. 

I En9liab 

.. . '• . ' 
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lack1roaad 
iaf oraatioa : 
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Tbe Iadiaa Go•eraaeat 1• keea to ••• tbe facil-
1 ties of tbe National Cbeaical Laboratorr (ICL) 
to deYelop SHAPE SILICTIYI CATALYSTS. •·I• 
zeolites. Tbese relatiYelJ aev catalrata Ila•• 
alreadr brougbt draaatic iaproweaeats ia a 
•••ber of ref iaerr aad petrocbeaical proceaaea~ 
Tbe tadiaa latioaal Cbeaical Laboratorr laa• 
a proY•a recur• of iaYeatioa. reaea~cb aa~ 
dewelopaeat ia tbis area. 

Tbe Project sbould. belp Iadia to deYelop aev 
~RAPE SIL£CTIYE CATALISTS aad tboae proceaaea 
vbicb vill ••• r:be•• catalr•t•. Ita aaia aad 
foreaoat taak is to eYolY• aad deaoaatrate 
a procedare for tbe prodactioa of biablJ effic
ieac zeolite catalr•t•. It is espected tlaat 
aaar aore aoYel applicatioaa will be diacowere4 
for these catalrsta aa4 they will facilitate 
my cheaical reactioa• vhicb preaeatlJ cauot 
be practiced oa aa ecoaoaic acale. 

SHAPE SELECTIYE CATALYSTS are aaed for tbe 
pro4actioa of aaaoliae froa aetbaaol. pro4actioa 
of olefiaa, iaoaerizatioa of aro-tica, altrl
atioa of olef ias, alkJlatioa of beazeae aad 
tolaeae aad devasiag of aiddle diatillatea 
aad lube stocks. 

ICL bas beea eagaged la tbe •ratbe•i•• cbaracc
erizatioa aad deYelopaent of applicatioaa ia 
tbe area of sliape aelectiYe zeolite catalr•t• 
rnr 1 lu• I""'' It y1•11n•. Nnr1• rlma 60 pullllc11tloa• 
ia reaearcb jouraals, 25 pateata aad 15 preaeac
atioaa . ia iD~er_DatioDal research coafereace• 
ba•• beea !.Cfti•••• ia this· area d•riag tbi• 
periocl. •Jn. ia oi r•coaai&ucl iA•titatioa vb•r• 
gradaate j!lork leadiDI to Pb.D'• ia chelliatrr 
aad cbeaical eD&iaeeriDI are carried oat. 
CurreatlJ. about 60 atucleata work tbere far 
tbeir Pb.Da ia these two fielda. 

ICCa aoat i•portaat acco•pliabaeata are tvo 
catalf tic proce•••• uaed coaaerciallJ ia Iadia. 
Th~•e uru &Jlcac l~u•urtzut1oa •Ad etbJlb•••••• 
procluct Lon. The for•er ha• better Jielcl tbaa 
cu•put hg prucc:HHU». The. latter uae• a coapl
etelJ Dev aacl uaique route baaed OD dilate 
•tbaaol inatead of ethrleae. ICL i••••t•d 
tbe catalJ•t•. worked out tbeir larae-acale 
•Jathe•i• and developed the proce••••· 

· .. · .. 
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Todar. th••• NCL catal1ata are aaaafactared 
under liceaae fro• ICL bJ N/a Aaaociated C.aeat 
Coapaaiea Liaited, Boabay aad K/a Uaited Catal-
1sts India Liaited, Boabay. •aphta reforaia1. 
prodactioa of aethrl aaiaea. tol•••• diapropor
tioaatioa, etc. are expected to be coaaercial
ised ia the nest fev rears. 

ICL bas vell established facilitie• for the 
collection of ltiaetic data on catalftic proc
esses asia1 different tfpes of aicro-reactor 
syst-s. ICl:s Inatraaeatatioa Ceatre la.
facilities sacb as ECSA, X-rar. Sii, etc. 

· Aa interaatioaallJ renovned ezperta teaa ia 
chellical reaction ea1iaeeria1 sapporta reactor 
aad aodelling siaalatioa with special eap..._1• 
oa the critical probl•• of d1aaaica aad 
stability. BoveYer, ICU. carreat, aore aophi
aticated objectiY•• aeed UDP aaaiataace. 
lev ezperiaental and aaalrtical facilitie• 
are needed aad technical aad acientif ic 
expertise shoald be built up ia certain 
critical fields. Vithoat this help ICLa vork 
vill not haYe the reqaired aad ezpected iapact 
oa the industrial deYelopaeat of Iadia • 

. · 

. . .. 



,._t title 

•.· .. 

.Jm IEBOtlPTION 

DP/INli/87/007 

. . . 

1 Exp.ri:s in Physicach-ical a-_.Aet.,.izatian 
of Zao1 it- .and Cata1 yst•. I I s.n.r.1 

1 Thr9e to Fmr ...-., .. ith paasibil ity of 
•t.,.ian in subseq...nt Yfilr(a).-

Dat• r.quired I 

-.aut: thr9e such 11Xp.rt:• .-. .....tad.Th9Y should ca.. in fear 
canwu~iwt -asan•, bet:..._. Sept...,.,. .,.d ttrch in 19881 19899 
1990 Md 1991. Th• first an• or tNO 11Xpert should ca.. befar8 
the _. of tliirch 1988, tlwr9fore r.crui ~t ia .....-at. 

Daty atatian I Pulw <India). 

Purpali9 of PraJKt I 

1ha lane bra abjectivw af the proJKi: is to dllvalap ,... 
-.. -1.ctiwt_ zaolibs Md their applicatian in tM petrol._ 
Md art1Mach8aical induatri-. The i-.f iat• ClbJKi:iws _.. <a> ·, 
to .uppart ta. ~ schws far th• dltvelap••1: of 
aynthesis 9 and ch.,.ac:t.rizatim of n ... .,..,_ RlKtivw zaolit.. 
Md catalysta, Cb> d••an•tr•t• th• Pr11P..atian of 9Uit.bl• cata-
lyst• for refin.-y . .nc1· pftroc:ts..ical induatri_, !c) -Uibl i9h & 
CGl!p9t8nt re-.rch ..ct develop--.t tm of aci...tiata· .nd 
.,..in••r• at INCL capable of- ayntheai•ine, c:h.-.c~izine 4lnd 
devw1apine n ... .t\ape zaolit• cataly•t• Md of dev91apine thttir 
epplicatiana. 

Dalti.a I 
1ha •P9rt will be assigned to the Natianal 0.-ical L.aaoratary9 
PUiw, And in can9Ultatian .. 1th apprapri•t• 9ov.,..wnt euthariti
WllJP .net 1.111100 1 h• will be 11Xpectad to Cllrr'f 
aut tfle fal 1 O..intl tASka I 

- Rtlvi• NCL'• z.alit• .,.d catalyst ch.-ac:tarizatian P"Olr._• 
and suee-t h1prav~t• .,,~,,,... ..thads. . 

"!"" 
- Rtlvi• the instruwts availMle _,d t• ins~ta Jilf"CIPG9 .. ,,. . 

far ·f....ttwr .ark. . . 
' 

- Help det.,..in• the structure: of th• 
-CDY .... rtic•tl y • ' 

- Advi .. an -tablishine short and lane-tera reuarch allJKtivw. 
- indicate priariti-. 

Rmpartine 1 Th• expert will &Ub•it a report an hi• findin• 
•d MJCCMlllHMl~t ion•. 

llual ific.atian• 1 Hivh 1vvil1 11Ciwnt1•t with nt~aive •pri.nce 
in physicach-ical charact.,.izatian of Z9D1it.s. 
.ncl cataly•t•. 

Uft9UAe• I Eftel i9h. 

22 
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Past title 

•.· ·-

.JOB IESCRIPTilll 
DP/IND/87/007 

- ."': . . .... ... ..... ":. - . 

1 Exp..ts in.Physicach-ic&1 ChrKtW'iz&tian 
of Z.a1 it .. .net C.t&l ysts 1 

II 1 Cllwlntitativa Pa.l.r X-Ray Diffr-=tlan. 

Duratian 
-• 

& 1'hr99 ta F·..r ..-., Mith passibU ity of 
•t.lsian in 9Ubsequmnt ~<•>· 

Dat• ,....,,... s "l 

Cine •P~ is n••dH • 
.... ch of 1989. 

He 9hau1d· came bet-. Bllpt••'ber- ..-

Daty .tatian 

The lane. t.,.. abjactiva of th• praJact is ta devlllap ,_ 
......... 1active ·zeal it .. Md their .,aplic&tian in the. petrol._ 
.nd arvMach-ica1 industries. Th• i~i&te abJactives _... <&> 
to suppcrt NCL resa~h sc.h ... s. for the develap-.t of 
synthesi•, and ch.-act.,.izatian of n- shape -•ectiv• zea1it ... 
and c:.ta1ysts, Cb> d..anstrate th• prt1p.-atian of suitu1e cata
lysts far refin.-y and petrcx:h-ica1 industri .. , Cc> .. tu1i9h a 
CQ1Pet.nt rettearch and deve1ap..nt t- of scienti•t• .rMI 
.,..,....,.. &t NCL c..,.t.le of synth .. isinv, ch.-acterizin• .,... 
d9vel apinv n ... shape z.al it• catalysts. and of devel apine U-eir 
.sa1lcatiana. 

Duti.. I 

The -pert will b• AS•iCJned ta th• N&tianal Dlrt9ical L..baratarv. 
Puna, .nd in cansultatian with appropriate gav~t AUthariti.a 
UtP .net LlllDO, h• wU 1 be exp11et9d to crry 
aut the fol 1 awine tMk• s 

- Help det.,..in• th• structure-. of th• . . new zeal it..;. 
NCL disc:OY8f'"9d r-.c:.ntly. , ··. . 

- Revi.,. N:L' a z.al i·t• ~ c:atal yst pravr_-. 
and llU99-t illPf"Ov~• and new ..thads. 

- Rllvi9" th• instru-.,. avail &bl• Md the inst,..,..,t• 
prapa..d far furth-.. MGric. · 

1 The expert wil 1 sub•it • r.part an hi .. findine• 
and r8Ca•••ndatians. 

Dua1ificatian• 1 Hi•h level scientist •ith extensive experi.nca 
. in ..,.,.titativ• pe.der X-ray diff~.:tian 
structure det.,..inatian. 

LMtUAt• I Entl 18' • 

• Aa Szpert ia qaaatitatiY• po~d•r 1-r•J diffractioa ••••• bi• 
ova ia•traaeat aa4 coap•t•r ia bi• ova laboratorJ to llCCaap1 1 ... 
bi• ta•k. le •••• aot co .. to ICL ia P•••· 



. · 

Past; titl• 

,.,.. .. 

.· 

JOB DESCRIPTION 
DP/IND/87/007 

- .": .• ....... 
! 

1 Exp.-ts in Physicoch-ical ChArKt.rizatian 
af Zeolit .. And C.talysts"1 
III 1 Tr.,,..issian Elm:tran "iCroKapy. 

I nw·- to Faur .... , •ith possibility of 
•t.nsian in subsaqu.nt va--<•>. 

Date r.quirtld 1 

• 

an. ar t..a such np.-ta .,.. n..allCI. They eha&&l d c...- a.t:-. 
Bllpt•mll_.. and ltllrch in 1989, 1990 and. 14'11. · 

Duty statian 1 Pwle Clnd ia> • 

PUrpClse af Pr-aJ~ I 

The lang t_.. abJKtiva Df the proJKt is ta Hvalap ,_ 
slNpe -lstive zeolit- .nd thair application in the pKrol .. 
and are.nac:h-ica1 industri... The i-.ii•t• abJm:tiv.s _.. Cal 
ta · suppart NCL '""9rch schwa far the dev91ap••t of 
sYnthesis, Md ·charactmrizatian Df n- .....,.. ... 1.cttve zaal it.a 
and catalysts, Cb> delKlnstrate the pr.p.,.atian af suitabl• cata
lysts far refinery and petrac:h-ical industri_, Cc> -tml itlh & 

ca.petent ,....arch and develapt19nt te.- Df scimntista ..a 
.nein•r• at NCL capable af synth .. i•in•, charac:t.rizi"9 and 
dev91apln• n.w.,..... z.alit• catalyst• And of d.v.lapine their 
t1111Pl icati_ans .. 

Duti- I 
The •P...t •ifl b• assigned ta th• Natianal Ch-ica1 L.Maratary, 
Puna, ..ct in cansul taticn •-'th appropriate eav.,.,..nt .utharlti .. 
~ Md UNIDO,. he wi 11 be expm:tllCI to c.-ry 
aut the fa11 awing tasks 1 · 

- Ravi ... NCL'• zeolit• ..ct catalyst proar-, 
Md SUCJCJ .. t i.,.av_,.t• and new -thads. 

- Revi ... the in•truMnta avai1ab14t Md the instruMnta 
prapDMCl far .f~r _,,. .•. Suee .. t tra~nine proer~ in 
trM-l-ian e1t1et~lliicroscakpy far NCL staff. 

- Help dft_..in• c:rysu1 size .arphalaey Md a••1_.i-tlan 
·of NCL'a n- zeal,,... • 

- Advl- an .. t.01 i9hine shart and 1 ane-t.,.. ..-arch 
abJ.ctivea - indicate pr-iariti ... 

Rllpartine 1 The exp.rt Ni 11 sub•it & ,-.part an hi• find in•· 
And r.ca•••ndatians. 

llualificatians 1 Hieh level Kienti•t with extensive .,cperi.nca 
in Tran .. i••ian El.ctron "ic:raKak~y. 



Pa.t: t:it:l • 

Duratian 

_-

.Jll8 IESCRIPTiml 
DP/IND/87/007 

.· 

1 Expm-ts in Physicacll-ical Ch.ract..-izat:ima 
of Z11alit- Arid C.t:alysts 1 IV - ESCA • EPR 

I n_... bl FGW'" --·• •ith pa159ibilit:y of 
•bnsian in ......-t .,._.,.,. 

Dag f"!llqUir9d I 
a.. ar t..a -.ch -p.-t• ..e ,...ded. Ttwy should came ..__ 
&.pi:• b.r and .._.ch in 1989 • Arid 1990. 

Duty_st.tian I flUl'9 Clnd i&) • 

PUrpa.e af PraJ-=t: I 

llw lane t:.,.. abJ-=tive of the praJ-=t i• ta dft91ap ,_ 
....... 11ietive ZM11it .. Arid thair ....-11catian in the p.tral
.., c:rvanach98ica1 industri-. The iwdiat:e abJmctives _.. <u 
ta -..ppart NCL .--.rch sch_. far the d9ve1..-at of 
aynthesi•• and characi:.rizatian of ,.. -.... .. 1mctive z .. 1 it.a 
_... catalysts, Cb> d•mr:liW'trat• the ~atian of 9Uit.111• cata
lys't• fer refinery and petracheaical indusi:ri_, <c> -tml illh a 
CGllptlbnt: ~ and dtlvelap••nt t- of scimntis'ts _... 
.,...inw• at NCL cApabl• of synthesisine, ch.rACt.riztne ...a 
dft91apine ne. u.- zmalit• catalysts Md of dft91apine- their 
....-1 icatians .. 

Duti- I 
The·npert •ill b• •••i9"8d ta the tUtian&l Ch-ica1 L.Maratary. 
Pune, Md in cansultatian with apprapriata eav• n••nt authcriti .. 
gmp and llllIDO, he •ill be •xpect8d ta c.-ry 
aut the fol 1 a.ing. ta9k• ' · 

- Review NCL'• z.alit• ~catalyst pragr..._, 
...,.. 911419-t i,.rav--.t• .nd ,,... ..thoda. 

- R.vi- the in•tru..nt:-. •v.ail•I• And th• in•t:,..,...~• 
propoa.cl far further work • 

- Help in ch.-act11rizing Fe in F.-fauJasite Md F
.-nt••il z.alita not j~r'qu.1itative1y bu~ al.a 
quana~itativel Y• -!" 

-·Advt .. an -tel ishi951' shart Md lane~.,.. ,._.-ch 
abJectiv- - indic~'* priariti ... 

1 The expert •ill sub•it a repart an hi• findinta 
.nd r.ca,••nd•tian•. 

llualificatians 1 Hieh level scientist •ith extensive np.ri9"Ce 
.in EPR .ad ESCA techniqu.. <Rec~ Dr-• 
.J. Q. Ad ... , ... I ist. 

I Ent111Me .. 
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... DESCRIPTION 
fif>/IND/87/007 

& Ex...,.ts in C.ta1ytic ftiNctian•• 0.-i•try -'!' 
Enei .... ine.-

& 1'hr9e t:a Fa.r ....-•• •it:h pa••ibU lt.y of
-~•ian ln ......_.t ~<•>· 

Date required I 
About fiY9 such mcpart& .-. needed. They sha&a1d come in.ttw-.e 
consecutive wsan•• bet..-.n Sept..taar ilnd lfAi ch in 19891 1990 
..... 1991. 

aaty st&t:ian 

the lane t.,.. abJtlCtiwt of the praJKt is ta dft91ap. ,.. 
Maipe -111Cti°V9' zeal it .. ...a ttwir ..-1 icat.ian in the pmtral .. 
... 111 .-xac11-1ca1 industrt... The iwdiata allJ-=t.i"95 _.. Ca> 
to 9111111art. llCL r•••• ch KhW5 fer U. devwlape•nt. of 
.,.atheai•• arMI ctNr-*mrizatian of,_.,..._ -1mct:i"9 -lit.a 
...a catal~•. <b> d••anstrate the ~atian af •.&it.Ille cata
lyst.a fer 1"9f i...-y Mid ~ical industri .. , Cc> .. t.11111 ish • 
CDllHlbnt re .... 'Ch ..ct daYalapHnt tw of .ciet.iata __. 
.ngin••r• at NCL c•ml• of synthetiisine. chr~izin9 __. 
.-V.lapine ..-. .,...,. z901 it• catalysts -.cl of devalapin9 tt.ir .,..1 icat.ians. 

Dut:i- a. 
1he •sa-rt •ill ba •-ivned to the National 0.-ic.1 ~Atary9 
...._, Md in canau1 tatian •ith ..,.,,.apriate 90V9111••nt. wtharit.i.., 
~ Md l.MIDO, he wi 11 be ex..-:tlld ta CArry 
~ the fo1 l Gllift9 t.Mka I 

-R9¥l ... ICI-'• z.a1 it..- catalyst praar-• 
.- 111199 .. t i~t:a tV1d ,_.. ..uMlda. 

- 119¥1..,. the t-t-re.ctars available 
- Advi- an potanti•l app1iJ:'atian• of NCL's naw z11a1it. ... 

Seltlet Ule moat ~ate tnt ructar~ tw1p desienine 
the .,.,rapriate ·diff_....,,tia1 Md/or inteval t .. t. NKtar. 

- Advi- an .. tml i9h.1"9 short Md lanw-t ... NM.-ch 
abJ.ctives - indicate priarit.i ... 

- In 1 •ter stae .. of the proJect he1 p in seal in9 up the 
MNCtian. 

a.part.ine 1 Th• expert •il 1 subait a r.part an hi• findinea 
.ct rw:~t:ians. 

lllaal if icatian• 1 Hi eh 1 evel ch-ica1 ·.,..,,..,. •• c:t...i•~ with 
ntlin•ive eNp11ri11nc111 in Ciltttl yat.• cwr zeal it.. 
Md re.ctian enein..-in9. . . 

' I EnfJl iM. 
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.D DESCRIPTlml 
DP I INll/871007 

-· 

Pa.t title a Ex.,..-t• in 0-.ical Prac9s• T9Chna1aay. 

I Tir.. ta Fa.r ...... 

Data r.quir9d I 

about tilr9e such 111e~s ..,.. na.ded. They shaul d ca.a bat-. 
&.pu.tHr illKI ...-Ch of 1990 and 1991 • 

n.aty K&tian 1 Pulw <India> .. 

n. lane t.,.. abJ.:tive of the prajttet i• to. develap ._ 
....... -l~lv. ... 11t ... end their ...,.11catlan in the p.wo1 .. 
...a Of 9AMICh-ica1 1,.._tri-. The lwdl•t• abJ~l,,... _.. <a> 
to -~ NCL ••-_.ch 9Ch-. ftr the dewtlap ... t cd 
aynthllsia 9 Md char.cterizatian of,.....,...,_ -l.cti'V9 z.alitea 
.m c.talysts, Cb> d••1:1nstrat• th• .,,........atian of suitm1• cata
lysts far refinery Mad p~ical industri.s, <c> -tablish a 
Cllllpet9nt r•...-ch .nd develap-.t te.. of sci•tiat• ..cl 
.,..in••r• at INCL c•M»le of synth-iaine, ch_...:terizine -.II 
mvalapine MW slNpa z110lita catalysts •d of ct.Yalapine thai,. 
app 1 icatiana. -

a&ti- I 

1ha npert wil 1 be assigned to the National Ch-ical a..boratary, 
Pwla9 md in cansultatian with APPrapriat• 9DV9'"ftMftt authcriti.a 
~ MKS lllllDO • ha wi 11 b• exp.:ted ta c.-ry 
aut the foll awlne ta9k• a 

-:Advic• an. 9ft9in..rine prabl ... as9DCiatmd with cc •rciall
.. tiaa 

- Help in .cal ine up th• prac-• fra11 pilat pl•t ta 
er••• 'Ci&l ..:ala. 

- Advic• an · -t:Ml itlhin9. Mort .nd . 1 ane-t.,.. ,._rch 
abJ.ctiv .. - Indicat..,Priariti ... 

- &ive dir.cticms for.l'abaratary Md pilot p1Ant lllark. 
-Revi ... the mqui~ availmla. 

- K • 

a Th• expert will tiUb•it •report an hi• findlnea 
.nd rec:a•••ndatians. 

Guallficatian• 1 Hleh•level .,.ein..,. with nt9ft•ive 
•Peri.,.c• in ch-lcal prac .. a t.chno1 DtlY. 

Ra:o...nd.ation s IK·. S. ~~l1CM•l.lic1r, th1t UNDP Expwrt of thi• 
proj•ct s 7-",0 Rid~• Rd., Kinnelon, N.J.0740S, 
USA. 
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l'Qat titl• 

Duratian 

.. -: .. -.· -- . ··:., 

.Jm DESCRIPTirlll 
Df'/tND/871007 

a Exsa--t• in Proc-• Cantral. 

a n.r.. ta Faur ...-•• 

Data raquir-.cl I 

Ttm ar thrae -.ch -perts .,.. needed. They shm&l~ c... bet ..... 
&.pt a her. Md ftrch of 1990 illMI 1991 • 

Daty st.tian I P\Mw <India) • 

. 

.· 

n.. lane t.,.. abJ.ctiv. of· the proJ.:t.i• ta dllv91ap ,... 
.....,.. .. 1.atva zealit .. .nd their appllcatlan ln tM petrol .. 
Md are~ical industri... The iMediate abJ9Cti"911 .,.. Ca> 
ta suppart NCL ~ Kh_.. far the dlMtlap••n~ of 
syntheai•• _... c:hract.-izatian of,...,..,_ .. 1.:tive zmlit.. 
and c:.talysta9 Cb> da•mistrat• th• prt1p.-atian of suftmle cat-
1yata far refi....-y Md petrac:h89ica1 industri .. , Cc> .. t.a.1 iM a 
~t r....-ch and develap•ant t- of scimtista ...t 
-.inaars at NCL capabl• of aynt:h .. tsiq, ch.-act.rtzlne and 
devltlapin• ,_.. .,..,_ zeallt• catalys~• and of dev81apin• their 
.,.alicatians. · 

Dlati.. I 
The •P~ wil 1 b• usiened to th• NAtianal Ch-ical Labaratary, 
PUne 9 and in cant111ltatian with appropriate ~t &stharitiea 
u.P ~ WllDO, he will b• ex.,.c:t..S to carr-v 
out: the fallowine task• 1 

- Advice an .,ein..rine prabl-. 
- Help in seal ine up the prac-• fro. pilot pl•t to 

ca•••rcial ..:ale. · 
- Advic• an Htiabl iuine 5hart Md 1 ant-t.,.. ~ 

abJectives - Indicata.priar~~iH. . 
- liva dir-=tians far 1abar4"tary and pil"at plant Marie. 
":" Revi- the -au1..-t av&r'l Abl a. ,, 

I 

R8partine 1 The np..t wi 11 llUb•i t a r.part an hia f indi"9S 
.net rt1Ca•••ndatians. 

8ua1ioficatiana 1 Hi9h 1ava1 ch-ica1 .nein..- with nt••ive 
•p.-t.nca in pracas• cantro1 

I Enia1 iMe 

Profeaaor tea; Biabop 
UniYeraity .of Delaware 
Dept. of Chea. lagg. 
levark~ Delaware 19716. 
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C6Tti.xs I;; ICl£iKAIH:y AT !•a,£._ TlllC 1•1.ac:tt •• , !OLI 

• og n1 u1DP PROJECT • ·. TL 

1. BACtGIODID: 

leaearcb ia the area of catalJ•i• .. , catal1&i.c 
raactioa ••&i•••riaa baa •••• carri•' oat ac tb• ICL. 
dariaa "the past 30 rears. Zeolit• cbeai.atr1 aa4 catalJaia 
•1 zeolit•• are aajor areaa of act1Yitr aiace 1980. 
Todate, ICL'a achieveaeata 1a tbe area of_zeolit•• 1acl••• 
aore tbaa 80 public:atioaa ia .._ iateraatioaal joaraala, 
aroaad lO Iadiaa. pateata aad co .. ercialiaatioa of tvo 
aajor petroc:b .. ical c:atalrata/proc:eaaea (zrleae iao
aerisatioa at IPCL, Baro~a aad Pr3dactioa of etJa1l
••••••• at BP, Yizaa) vitb a fev aore oa tbe aaYil. 

Tb• UIDP fuaded project titled DlflLOPlllT 0. IOJIL 
SOP~ SILICTIJI CATALISTS vaa atartecl ia JalJ 198,,itll 
tJae objective• of auguaeatiaa tb• eziatiaa ezpertiae . 
aad fac:ilitiea in tbe area of zeolitea to eaable tlae 
de•elopaeat of novel sbape aelectiva catal1ata. The 
project ia 12[ orieated tovarda the deYelop .. at O~ &DJ 

particular proce•• or allplicatioa of zeolice c:atalraca. 
latber, tbe eaphaaia ia on tb• deYelopaeat of aa 1aceara
ce4 capability ead e&perti•• 1• tb• area of aeolit• 

catalJaia. 

· 3. . llipDLI DISTii.UTE~.-' 

. r 
Aa earlier· prcfpoaal vaa: aubaitte4 (about 3 J•&ra 

back) bJ NCL for UNDP f uadiag for a project for Cb• coa
YeraioD ot Datura~ a••· to aidclle diatillatea. Tb• propo-
1al vaa aot acc:•pted bJ UIDP vbicb 1uaa••C•d a reYiaioa . 
to coafia• tli~ project to ba1ic atudi•• oa ~eolit•• v1.tla 
eapba•i• oa developioa aovel zeolit••· . Ac:c:ordiaalJ, 
ta. pre1eat propo1al (vb!cb va1 later approYed) vaa ••~
aitted bJ ICL•"°der the pre1eDt project, UIDP fuada are 
to be u1ed oDlJ for baaic atudi•• OD treolit••; . Ia Cb• 
•••Dtiae, vork OD tbe. ai44la cliatillat•• vaa c:oat1aue4 
ac ICL, u•1D• ICL'1 fuD41. At pre•eDt,ICL,D&YJ Helle 
aad It. -t Petroleua CorpD Ltd. ba•• eatered iat~ ·~ --·--

. .. - ...... ,. .. 
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aar••••at for ••ttlaa ap a 1 toa/clar pilot plaat for 
prodaciaa aiddle d1at1llataa. BPCL ia faadiaa the project 
Tlae PP ia ezpectecl to be reaclr ia 2 reara. 
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~:r THE l.C.M.L AWARD · .~--.":' . 
• L '-1111111111;;., ..dllllll!!!llSll• 
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,.... SPECIAL aTATION ••• ,. 
NATIONAL CHEMICA~. &.AIOllATORY, PUNE 

Th Nat!oul Cla&mlcal ldNtOtfl,. Pull&, 
Aavt tuatcd &fl A6towufill9 IUC&'I .. ii bl_,.,.tbl9· & 

....., odfiMI ~6t •o• l1omr.t1Mt• " qlu&, co11t.&blbt1 
'"'' Mltzue..-TW• d1.~pmut Mia'""'" Wall tcvc.t """'\• · ~Ulie fll~ti ••om dlvc.tK atw. Tic, uvc. aaccew6ullf 

,\ _ _. itt.t.-.c&d Wit.la Tiie Auoclate.d Cc11Ut Comptl!lit.• Llmltcd 
.. tM WWI Pt.ttod&&mlc.1111 CotpDt&Ulll limltl.d bl h.u"1.nbs1 

U.i• c111mplt.x t1.cla1tolo• it a t1cotd pctloc:f. 
T•t WiM Cla&mlc&f Muu&tet.ttU AMOc:ldlo11 

uco,..lK• U.1. wc:ct."6uf ~Cwio •• tlle 
N.UOUI Clat.mlCAI Lahoul.., ii to tlll• ••011U1 t 

M1h·tula a.ca °' tltiM dlM ..... 
complimuta t.lac l•t uduvociu. 

INi>IAN CHEMIAtJ. MANUFACTURERS A.t;SOCIATJON. 
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PRIME.MINl~TER 

Dear Dr. Doraiswamy, 

..... ,,.-.- .... 

New Delhi 
February 12, 1917 

I have seen your brief report on the research ac-tivitif'S of 

the National Chemical Laboratory. Although the scientists at NCL 

have made several contributions, the ones related to cncilitc, atylanase 

~yme and tissue: culturc..-s are p.1nil."ldarly imp«lant. The c::-vcluptaK.•nt 

of encilite and of the corresponding xylofining process will stand as 

an excellent example of collaborative work carried out by the Indian 

scientists and the industry. 

Please do convey my sincere appreciation to the concerned 

scientists for their outstanding contributions. 

Or. L.K. Oorai!iwamy, 
Dirc:rtor, 
National Chemical Laboratory, 
Pune - lfl 1 00& 

. ~ .... 

., . . . I • ,' • 

s sincerely, 

. , . . 
' , .. 
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• 
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Itea No. 

19. 
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Itea aaae 

Blah pr•••ure acce•aor1 
for BSCA. 

'"~ .,, 
' ' 

Specification• 

To operate at htah 
pre••ure and 
temperature 

, . 
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