DQOO15' 1964

MI‘.E.WQ‘&d&G,
Dunlop Researoh Centre,
Dunlop Rubber Co.Ltd.,

your ref.EWM/VFB/1192 Kingsbury Road,
Birmingham 24 (Inghilterra)

Dear Mr.Madge,

Thank you for your kind letter of Dec.T7. With ny(wifo
I sinocerely reciprocate your kind wishes,

I am very glad too for the agreement between Montecas
tinl and Dunlops I do hope that their co-operation will lead to very
important results. I am partiocularly happy for it, because since my
first approaches with your Company, I have #iilways warmly supported
an agreement with Montecatini. 2 :

I hope that the opportunity will arise for you to cone
to Milan -~- due to my state of health, I try to avoid long journeys.

Kindeast personal regards,

Giulio Natta



DUNLOP RESEARCH CENTRE

DUNLOP RUBBER CO LTD
KINGSBURY ROAD, BIRMINGHANM 2¢

reasotamy Svdingten 213/
Denieops Tolea Bremingham 33653 sxr. m7
pu.nll A /11* veva ase

Tth December, 1964

Via Mario Pagano

Milano, , :
Italy.

Professor Q. latt_a‘
»

Dear Professor I:Eu.

_..OMISS\S .-~

I am glad to think. .that the happy. relationshipe
betwéen Montecatini and my Company have comtinued .
from the days of our early contalts and that we have
been able to duild on the foundations of your work.

. We look forward to continued collaboration. with
- Professor Mazsanti and his colleagues and I hope that
1965 will provide an opportunity of meeting you once
‘4gain. ‘ .
" With kindest regards to yourself and Mrs. Matta.

Yours very sincerely,

E. ¥. NADGE
5
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DUNLOP RESEARCH CENTRE
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Tth December, 1964

Professor G. Natta
Via Mario Pagano 54,
Milano,

Italy.

Dear Professor Natta,

The announcement of December 1lO0th gives me an
opportunity of sending to you and Mrs. Natta not
only my personal greetings but also those of the
Dunlop Research Centre.

I am glad to think that the happy relationships
between Montecatini and my Company have continued ,
from the days of our early contacts and that we have
been able to build on the foundations of your work.

We look forward to continued collaboration with
Professor Mazzanti and his colleagues and I hope that
1965 will provide an opportunity of meeting you once
again.

With kindest regards to yourself and Mrs. Natta.

Yours very sincerely,

L .. \1,:)‘7

E. W. MADGE
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Caro Ingegnere,

La ringrasilgper Ia copia da Lei inviatami deila -
lottera indirinsata al Conte Waina, il 14 u.s., relativa all'aceor-
do bravettuals mondisla Montecatinl/Dunlop nel eampo dai ter-
Poupui.

Sose Hete cha of sia potuti giungere ad un accordo definitivo ¢con
la Dunlop e ritengo che tale agcordo sia vantaggiose per entrambi

le Secieth, rafforsando le rispettive posisioni mel campo brevet-
tusls. Mi rallegro molto con Lai par il risuitato ottenuto.

I migliori saluti,

Giuiio Natta




14 CteobTe, 1964

dv/ma
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Comte Dr. Carlo PAINA 7 S
Fresidente ¢ Amministratore Delegato l X 20 66
della seocietd -
iede

:iﬂaﬁs. Gioraéo ACERATA

Amninistratore Delegato
oggetto: Accordo brevettuale somdiale “omtecatisi Duslop

nel campo del terpolimeri -

rientreto 4a Londse he i1 placere 41 infer-
naria che, dope lunghe ¢ 4ifficiii tvattative, 1% cessde oma 12
puniop (“sudject to the sppreval by the Boards of the twe Conpmmier)
¢ state fnalaeate reggiwmmte. '

LSaccerdo esncerns solamgnte 1 drevetti rom-
tecatiai-Ziegler ¢ DWMR1OpP Rel campo delle gumne ROR SA & dase
41 copolineri etilme-propilene-~diclefine, ¢ si utﬂ:"% paesi
nei quali bwnlop detimme 4iritti drevettumall, ¢ cled:

Argentina, Australia, Belgie, Brasile, Camada,
rrancia, Gesmania Oce., Turchia, Yemesuela,
Glappone, INghilterre, Italia. |

riasoumo qui 1 punti saliemti delltaccordo:

1) Dora ia poi le license drevettualli mel canpo del terpolimeri
saremmo negosiate e concesse 4a Rrev anche per i bxevetti Dwmlop.

2) romteeatini rispetterd limitatamemte ai soli brevetti Dwmlop

gii impegni precedentenemte assunti 4da Dumilop oon i swei licem~
siatari. :

3) A partire 4dal 1* mareo 1964 ¢ fine a quando resterammo in vita
i diritti brevettuali Dunlep, i conpansi brevettuali derivamti
dalle singole licemnse nel singoll paesi aadramno ripartiti fre
remtecatini/Ziegler ¢ Dumlep in ragieme del 28,4%, rispettivanen~
te de} 14,2 a Dumlop a secenda se 11 licemsiatario produrri
terpolineri del tipo Dwnlop © terpelimeri &1 altro tipe (p.es.
tipo romtecatiani).

of o



4)

5)

6)

7)

8)

9)

2)

nm-nmm.mmmuummum
prospective licemsees su gutte i1 pachetto hrevettuale
(Peniep+tentecatini+iegler) non potrd superare i1 63, perd
1'aliquota 41 Dwmlop, limitatanemte alle sole produsioni €1
terpolinero Dunlop, nom yotrd scendere 2l 41 sotte dellt1,3%,

Compatibilaente con gii inmpegai precedmtenente presi 4a rom~
tecatini, emtecatini dard licemsa sui drevetti locali romteca-
tini/Ztegler alle ditte gid licemsiatarie &1 DMRlep, 1initata~
aente perd ai soli "home comtries” di questi licensiatari.

nqwn‘m‘ouﬂmmmuumnw
«-uoun.wmmom-uu«nua
sui drevetti locall remtecatiai/ziegler, sia sui Wrevetti leo-
eali 41 Dwmlep.

u.cmm-a.nﬂmuuhmumamuu
e &1 xitsui Petrochenical i1 lewe Demestare per trasformare
12 leze attuale licenss seni-eselunsive Dumlep in WAa ReR-
eselnsive, 3o llemse giappemesi ¢ i relativi cospamsi
rieatreranno presents accerde. n

ownlep, con 1tintesa perd che dowrd dare alnamo WA licemsa o
alla mtermatisnal Suthetic twbber (wa joint vaure della
twmlep), eppure alla Dunlep, ¢ o4 W O ;

vemtesatini «Duniep) nen superiere al 4%, ia mode ehe
liemmsiatarieo pesss negesiare ¢ CURCINdATe WA OQUS CONPERSC COR
1a shell che detione, micanmmte in Inghilterra, 1 lecall 4irit-
ti Wrevettualli di Zdegier. '

Per quanto riguarda 1'Italia, abbiame assicurato a Hemtecatial
1a piena eschusiviti gratuita dei locali Wrevetti twmlop
(avende trasfurmate 13 corvispendente licemsa im U.X. &
Dwmiop sui drevetti remtecatini cemcarmanti il poliiscpreme
1,4 trams 62 wma esciunsive gratuita 4i fatto in wma esclusiva
gratuita 41 diritee).

subito depe 1o Pirwa delitascerds defimitive, che dovredde aver
iuego a Twrige entye 1a fine del corrents nase, verrd dizemate

te dai fivmatari dell‘accorde ¢ ned paesi interesse~
ti, wa coounicato stape che infermenrd tutti gii interessatt
delltavvenute accorde ¢ sulle fimalith ¢ suglii aspetti essem~
siali delltaccordeo stesse,

|
s;



3)

Nem si tratta qui solasemte 4i waa questiome 41 prestigio,
na anche 41 wna netevole spinta ad uniteriori vamtaggiosi
accordi 41 licemsa bdrevettuale nel campo 41 queste gomme.

G4d nei prossimi giormi l*meo do-
vrebbe sortire i seguanti eoffetti: )

1) Ziegler dovri mettere alle strette vmummm e
Olefinchenie, affinché 1°AFC & sua wita controfirai Mlnalsen-
te 11 IV® pool (gid 4a tempo comcordato fra ‘ontecatini ¢
Ziegler), lasciamdo cadere 1l¢ sue ultise irregionevoli ﬂm
in merite.

Sendra che 11 prof. MmeMudMMm
Mg M wna chiarificasione com 1°APO,

z)ummmmumumsuuuamm..m
nur«mm.nmu-u-‘.uummm-
ﬂnmummm«mumc
tte.

3) n.lmmmu«!aﬂlmmhlmumdi :
Fwels ¢ 41 Noechst (mitamente allting. vem Iveisler in rep-
presentanss del pref. Zieglier) per wma licensa in Cermmmia sui
mumumma/m-mmnxcmm
terpolineri ¢ dad copolinmi.

4) Dunlep seriverd a Junitens ¢ & Mitsui Petrechemical, fissando
- ternine di @ue nesi perché esse ottengane l'apprevasione del
Hiti ai lovo cemtratti 41 licemsa com Dumlop, fiymati gik da
tespo. Qualora detta approvasisne del iti dovesse ulterior-
mente taxdare, Dmnlop si riserverd i1 diritto (sespre che cid
sia legalnante possidile) 41 trasfermare quoste semi-gsclusive
ia non-esciusive, nersalissando cesl anche la situasione giap-
ponese.

rummmﬂqnﬁn«dcmm
accanmare al fatto che i1 Fatturato della Dumlop & quasi 11 dop-
plo &1 quwallo omtecatini, mentre imvece 1a Dunlop nom semdra
mmmutlumu'&ﬂw‘nun.mt-
tative concernenti 1a preprietdh ingegno-industriale, special-
mnte nel canpo degli accordi su scala mondiale.

Cen ossequio.

Yhos Bmy, v YRaUA



;DIJﬁDTILCDJ:’ RUBBER CO,LTD.
“Dunlop House, 25 Ryder Street,
London,S.MAlI

\§Y

Telephone: WHItehall 6700
TELEGRAMS

DUNLOP - TELEX - LONDON

CABLES gt . =
DUNLOP - LONDON - S W1 ) oth November, 196) .

Qur ref. MrC/DPD

Dr. G. de Varda,
Montecatinl S.p.A.,
rgo G. Donegani 1-2, |
MILANO, [
Italy.

Dear Dr. de Varda,

I must first thank you for your letter of the 8th
October with which you enclosed a list of your and Ziegler s
basic patents in the Ethylene/Propylene terpolymer Ii

We have now had an opportunity of consicering c
the various points which were raised and discussed during
our visit ' to Milan on the Znd October and we feel, having
regard to the complexiiy of the matter, the most expeditious
way of taking it a stage further would be to have a further
talk together.

L —

In the discussions which we nave held here since our return,
arising from the points which we had under consideration with
you in Milan we have found ‘it rather difficult to give a
concise answer to you on all the aspects of our talk. :
Accordingly, we should like to examine in greater detail with
you one or two of the territories (initially Germany followed
by Canada) rather than take 'all the countries as a whole. ' By
this methed we think itwill be possible to expleain to you
certain of the difficulties which have- arisen and having
cleared those we would return to the broader aspect of our
previous discussions. We should also like to refer again to
my letter to you of the 3rcé October in relation to the_export.
of 1,4 Transpolyisoprene.

May we, therefore, suggest that you and your colleagues i} 6&‘//
should visit us here on the 19th or 29th November or the 2nd 144.
Decembe whichever is the most convenient to you when we should G
be very pleased to see you in order to resume our talks on the “ e//Z/[}
lines indicated above. pr :

Yours sipgerely,

COPY TO: Dz A. Giachin. V / { *(,/\, {’
¢ o
=



DUNLOP RESEARCH CENTRE

DUNLOP RUBBER CO.LTD
KINGSBURY ROAD, BIRMINGHAM 24

[
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4 Dunlops Telex. Birmingham 33/4-33 1{ I. EXT.
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: \\‘:-/)\l,./\ o B 4 S ::" %
OUR REF WC/IM.[‘.236 YOUR REF 945/1V. . o~ y u )
WA I

! ' 4 ¢ Q o 4
Professor G.Natte. s sl THOV. 1963
Istituto di Chimica Industriale del Politecnico. Q 60 ». !Sth_
Piazza Leonardo da Vinei, 32. R e : oVe
Milanoe. . 1963
ITALY.

Dear Professor Natta,

Thank you for your letter of October 30‘bh; Rega.rd.ing the publication
on the Mechanism of Polymerisation of Butadiene the failure to get our
two communications publisbed together arose from an error which I very much
regret,

Following our initial correspondence I sent off the manuscript, of which
you had a copy, and requested Makromolekulare Chemie to retain it until your own
communication was readye. In the meantime you raised several very valid
reservations on the applicability of the counting technigue in assessing the
number of active centres present,and sent this information to me in a letter
dated July 29th, Unfortunately for some reason or another I did not see your
Jetter until a short time before I came to Turin to the Flastomers Symposium.
By this time the proofs had been checked and it was too late to do anything
about it, Had I known in time I would most certainly have taken into account your
observations and amended our argument.

T had the privilege of discussions with Professor Porri while I was in
Milan and we discussed the various possibilities in considerable detaile I was
very impressed with the careful analysis of the problem which Professor Porri
had mede and we are considering carrying out some further workon this reaction
in the light of our discussion.

I am glad that you have been able to make these reservations in your
communication, but regret that our attempts to synchronise the appearance of the
two should have failed inadvertently.

7 I very much enjoyed my visit to Milan and also that I was able to mee}
you even though this was for a very short time. 47\

With best wishes, - & \ | A g

A ~

Yours sincerely, v

W.COOPER,
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\Jﬁfm Dr.W.0o00per,

Dunlop Research Cantre,
Dunlop Rubber Co.Ltde
Port Dunlop

our ref.945/1v Birmingham 24 (Inghilterra)

Dear BDoctor Cooper,

I have seen that your communication answering that by
Childers has already been published in the Ootober Issue of "Die
Makromolekulare Chemie" .

I wag a 1ittle surprized by it, since I thought it was
your desire to withdraw the communication already sent, to publish
a new draft of it, together with ours, in the same imsue of the
journal, This is what I would have mostly liked.

After reading your paper, we have sent a short comfue
nication to Makromolekulare Chemie (one copy of it is herewith -
enclosed), reporting our remarks on the termination reaction of
chains with radiocaotive aloohols, We confirm the anionio nature
of the polymerization, in agreement with what you stated, but we
discuss the presence of a contamination, which oan invalidats the
calculation of the number of active centres.

I would mostly appreciate learning your opinion on this
matter.

With my kindest regards,
Sinocerely yours,

a .Natu

Bnel/
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KINGSBURY ROAD, BIRMINGHAM 24
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Dunilops Telex. Birmingham 33/433 EXT. 2287
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EWH/VRB/1088

8th October, 1963

| Dott. Prof. Ing. Rosita and Guilio Natta, S =
| Via Mario Pagano 54, e ay
Milano, Y
Italy. - )
2 W w4 e
. Dear Professor Natta,

It was a most enjoyable occasion to lunch with Mrs. Natta
and yourself in your pleasant apartment in Milan last Wednesday
and I would like to thank Mrs. Natta very much for her kindness
and hospitality. b

As Professor Mazzanti will have told you our discussions
in Ferrara were of great interest and we were much impressed by
our short tour of the laboratories and plant.

I was happy to meet a number of your collaborators during
a short visit to the Milan laboratories on Thursday and to have
an appreciation of some of the activities there.

I hope that the many aspects of the co-cperation between
our two organisations will develop and that there will be further
opportunities of meeting Mrs., Natta and yourself, perhaps again
in England.

With all good wishes and kindest regards,

Yours sincerely,

! e

| E. W. MADGE

Pomem s e



F__July 29, 1963 =
et 5/3/E3

DI‘.W.COOPBI‘.
Dunlop Research Centre,
Dunlop Rubber Co Ltde
your ref .WC/LMT.154 Fort Dunlop,
our ref.750/1v Birmingham 24 (Inghilterra)

Dear Doctor Cooper,

Thank you for your kind letter of July 12 th, 1963.
Further experiments have confirmed the results reported in my
previous letter, that is that the tritium present in CH_OT term
minated polybutadiene does net all originate from the t3rmina=
tion of the growing cheinse The reason is still obscure. The
formation of Al#eC bonds from a reaction between AlEt_Cl and term
minal groups of ‘the dead polymeric chains, appears rather improe
bable, unlees particularly reactive terminal groups exist, such
as alliense or acetylene groupse. Such groups, however, could not
be detected by IR analysis.

In any case, the presence of tritium in the contamie

nation runs, whatever its cause; invalidates the calculation of
the number of active centrese. In this oconneotion, I would ask you
whether in your runs you variedgthe conocentration of oobalt in the
oatalytic solution over a reasonably wide range and whether you
found that the ratio of active cobalt to that introduced, is slways
of the ssms order. For cobalt concentrations of the order of 3 « 3.5‘16.
moles/ 100 ml {that is much higher than those normally used), we find
from the tritium content (even without eonsidering the contamination)
that only a small percentage of cobalt is active. Actually I do not
believe that the measurement of the tritdum content is an exact method
for the determination of the number of active centres in the polymeris
gation with Co oatalysts, It is possible that the reaction between

- CH_OH and the active catalytic complex is a more oomplex plenomenon
thin might be supposed. This is partioularly poseible in the case of
diolefins,; in whioch the bond between the metal and the last monomeric
unit 1s likely to be of the allyl typee :

5

I noticed that, in the paper you have prepared for Makro=
molekulare Chemie, you calculated the number of the active centres using
as isotopic factor the value 3.7+ This datum is probadly drawn from the



29th July 1963

paper by C.F.Peldman and B.Perry (J.Polymer Soi. XLVI, 217 (1960) ),
dealing with the polymerization of ethylene by the Al(isobut) -m1c14

system,

In other papers ooncerning the polymerization of propylene
by systems based on PTiCl , 1 or 1,3 is used as isotopic factor (G.Bier
et al., Mekremol .Chemie 58, 1 (1962); E.Kohn et al., J.Polymer Soi.
58, 681 (1962) ).

In other words, it would seem from the literature that oonsiderable
variations in the isotopic factor can ecour depending on the particus
lar polymerisation examined. Considering this, I wonder whether it is
permisaible to use the value of 3.7 as isotopic faotor in the ca.e of
the butadiene polymerization with ocobalt ocatalysts,

For all these reasons, we bhave oonfined our work, at lealt
for the pre znt, to a merely qualitative recognition of the presence or
absense of O and of tritium in the polymers,

14 At pre!pnt, these are our conclusionai :
a) 'O was not found in polybutadienes terminated with ¢ = H_OH, in
agontrast to Childers' results, 3
b) Tritium is present in CH_OT terminated polybutadienes: however 1t
does not all derive from3the termination of the growing chains,
This fact and the lack of knowledge of the isotopic factor make

s calgulation of the percentage of active Co difficuit.

14

It might be wondered whether it is permissible to deduce
from items a) and b) that the polymerimation mechanism is anionic.
Due to the uncertainties expressed in b) this oonolusion might seem dubious.
One fact, however, is ocertain: the evidenoe produced dy Childers to prove that
the pelymexization is cationic, is mistaken,

A few other runs are now in progress, in whioch various expes
rimental conditions (e.ge« concentration of Co, time of contact of CE_ 0P,
method for the purifioation of the polymer) have been changed. 3
On our resurn from Summer vaoation I think we will be ready to write a
short communication in reply to Childers. In this oconnection, please let
me kmow whether you have salready submitted to Makromolekulare Chemie the
paper you sent me last June,

With my kindest personal regards, I am
G.Hatta



\ DUNLOP RESEARCH CENTRE
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Professor G.Natta, 8 L

Mg oy

Istituto di Chimica Industriale del Politecnigo boiLUG 1963 - 12t

Piazza Leonardo Da Vinci, 32 - Milan. 1= 0 - July
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Dear Professor Natta, %

Following my letter of June 27th we have now found that, in our
initial experiments to see whether aluminium diethyl chleride reacted
with polybutadiene, in error we had used insufficient aluminium diethyl
chloride to ensure an excess in the second step, before termination with
active methanol, This result is therefore inconclusive other than to
show that residual activity does not arise from catalyst residues.

In further experiments of this type with a substantial exoess of
A1Et,Cl we have found some radiocactivity in the polymer - although less
than in the normally terminated systems. We are repeating this work to
ensure that the radiocactivity did not result from polymerisation of
residual traces of butadiene incompletely stripped from the mixture after
termination by inactive methanol, However, should radiocactivity still be
found do you think it possible that under these conditions there could be
any reaction of the terminal double bond in the polybutadiene chain with

@ the AlEt,Cl (possibly olefin-ethyl interchange)? From the literature
interchange of olefins with aluminium triethyl would seem to require quite
severe oonditions. Reaction with double bonds along the chain could
hardly occur otherwise growth from such centres would rapidly lead te
gelation during the polymerisation.

I will be most interested to hear your coments;

Yours sincerely
# %
- &T’C/U-«
| 4
W.COOFER
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Professor G.Natta, | i LUG 1963
Istituto di Chimica Industriale § £ 27th
del Politecnico. R {‘9’6" June
Piazza Leonardo Da Vinei, 32 - Milano. <" 1963
ITALY.

Dear Professor Natta,

Y s rgggggg ogbfor your letter of June 19th,and the interesting

In our experience provided the polybutadiene is not permitted
to become contaminated it does not react with AlEtoCl swh that tritium
becomes attached to the polymer molecule. Thus we terminated a
polymerisation with a slight excess of ordinary methanol, A further
quantity of AlEt$oCl was then added and subsequently this was destroyed by
CH30H* in the normal manmer. (Hypodermic techniques were used throughout).
The isolated polymer was found to be inactive. We have repeated this
experiment with the same result.

In our studies on highly purified polybutadiene we have always
observed its extreme sensitivity to oxidation even at low temperatures and
this seems to us to be a possible explanation of your findings. Traces of
combined oxygen (as carbonyl or bydroxyl) would give rise to (polymer)
0+A1EtC1l groups which on treatment with active methanol would give
(polymer )OH¥,

. I expect my letter will arrive at your laboratory while you are
at the Paris Symposium. Dr.Vaughan is attending this Symposium and I hope
he will have the opportunity of meeting you. I am, therefore providing him
with a copy of this letter to give to you.

With kind regards,

Yours sincerely,

W.COOPER.



DUNLOP RESEARCH CENTRE

TELEGRAPHIC ADDRESS: DUNLOP RUBBER CO.LTD.
‘DUNLOPS. TELEX, BIRMINGHAM’ ST e
TELEPHONE: ERDINGTON 2121 (P.B.X)

BIRMINGHAM 24

EXTENSION
TELEX 33/224

YOUR REF 353/1v. OUR REF wc/nMT.124

Professor G.Natta,

Istituto Di Chimica Industriale Del Pol:.tecnico. 22,50 10th
Piazza Leonardo da Vineci, 32. i W‘:’?n
Milano. g
ITALY. S

Fo o § 2,61 Ul“&% |
Dear Professor Natta, B e L 6%1 .5.._“; ?

Thank you for your letter of 16th May., We have completed our
tests with alcohol tritiated in the methyl group and confirm what you
have told me in your letter, namely that there is no activity in the
polymer. We feel our results are quite conclusive and have prepared a
short communication for submission to Makromolekulare Chemie, at the same
time as your own publication. A copy is included for your information. We
will send our note off to Makromolekulare Chemie within a few days.

Like you we have now found that the correlation between molecular weights
calculated from tritium contents not to be so simple as we first thought. A4s
this question (which is now under investigation) could take some little time
to resolve, we have omitted this from our communication, apart from a single
example which suggests that monomer transfer may be occurring in this system.
Our experimental technique of rapid freeze-drying has been checked and found
to remove all traces of non-polymer activity, and has the advantage of not
losing any low molecular weight species. However, so far as precipitation is
concerned, although we indeed found this to be a problem with the trans~

. polyisoprene polymerisation, we found little difficulty with the cis-
polybutadiene system because of the high molecular weight polymers produced,
and on reprecipitation the tritium activity has remained unchanged.

I hope to have the pleasure of meeting you in Turin in Septem'ber;
I shall be sending you an abstract of my paper within a few days; I trust
that you will excuse the fact that it will be a little late, due, unfortunately,
to my absence from the office on business and on vacation.
With kind regards,

Yours sincerely,

o Gt

W.COOPER.
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\ i)J] June 19, 1963

) }\J) i Dr. %W. Cooper
= DUNLOP REZSEARCH OENTRE
Dunlon Rubber Co. Ltd.
your ref, WC/LMT.124 Pprt Dunlop
our ref. 631/ag Birmbngham 24

Dear Doctor Cooper,

On my return from Germany, I have found your kind
letter of Juns 10, and the Communication you will send to Makromol.
Chemie,

1
OAA. Mee- data obtalned from € 4K OH terminated runs agree
with those you reported in the Table of the paper, concerning the ter-

mination with 03’;03.

With regard to the terminated runs with CH 08!,sﬁe
dbtained results indicating the presence of tritium in the pdlymer: =
in this respect these resulis agree with those you reported.

However, we performed control runs to establish
whbther the possibility of contamination of the polymer by tritiated
alcbhol exists. These oontrol runs were performed as follows : Al1Et_Cl
was sadded to a benzens solution of non radicactive cis-1.4 polybutadiene
{the ratio polymer/solvent/AlEt_Cl was the aame as that ocourring in
the polymerization runs). Then CH on™ was added in the amount . usually
employed in the terrination runs. After a period of oont{fct of ahout
#30', the whole mixturs was coagulated with excess of methanol and the
poTy“er was subsequently purified by tlimsolvimg thiree timbm; in bengene

and reprecipitating with CH3OE.

We have found that the polymer is radicactive, the
“%mardelty reomaining constant even after five reprecipitations. In some
runs the aoctivitiy dup to this tréatment was of the same order of magnitude

asthat found in the polymerization runs terminated by CH30

The cause of these pesults is not yet clear. We are
reasonably sure that, part of the aotivity of the LH. O terminated po-

lymers arises from the #ppture of metal-darbon , however the exiséenss
of a contarination {whatever its cause) reduces the values of the oounting
data.

oontinued,..
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continued,,.. 2

your ref, WO/LMT, 124
owr ref. 631/eg

I would 1ike to ask you whether you performed runs’ of

this type. and ir 80, whether you have observed this p&hnomanon,

On our side, we prefer not to send communication to Makromol,
Chemie before olariffing this peint, which will require about a
oouple of weeks, :

¥ith my kindest regards,

G. Intta



May 16, 1963

Dr W,Cooper,
Dunlop Research Centre,
- rt Dunlop,
our ref,353/1v Birminghmm 24 (Inghilterra)

Dear Doctor Cooper,

Thank you for your letier of April 10. Excuse my delay
in answering: the fact is that I wanted to finish first some runs
in progress,

‘ Our results show that by stopping with oxygen-tritiated
aloohol polybutadiene polymerized with the aid of cobalt catalysts,
some tritium keeps bound to the polymer, This confirms the results
obtained in your laboratory and mentioned in your letter.

On the other hand, we havg observed that stopping the
chain growth with butanol ocontaining C, radiocsctivity is not found
in the polymer. We could perform only two runs with butanol containe
ing C because only a small amount of alcohol was available. Now,
we are preparing it again, Therefore some more time is necessary for
us to complete our investigations on this toplc and to draw definitie
ve conoclusioens, ’

The amount of tritium found in the polymers is lower than
expeoted if only one chain grows for each cobalt atom. We d4id not
perform measurements of osmometric molecular weight, but, from other
studles, we know that this is due to the fact that more chains subsem
quently grow from each oobalt (actually the diagram molecular weight/
gram of polymer is not a straight line, but it tedds to a constant
value). It must be also observed that we purify the polymer, dissolw
ving it in benzene and repricipitating it with CE_OH three times before
the measurementy with that, the low molecular weights derived from the
stoppage with aloohol of the growing chains {and therefore those with
higher specifis activity in tritium) are lost,

On the other hand, the reactivity values obtained by us
in the case of polybutadienes obtained with Co catalysts can be comm
pared with those found by us in polybutadienes obtained with other
systems, which are certainly anionic (such as AlEtZCI—VAOB, AlEtB-Ti(OR)4
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We do not think it suitable, at least now, to correlate
quantitatively the reactivity to the numerioal molecular weights and
to the amount of cobalt, in order to establish whether the whole, or
which fraction of cobalt used is catalytically active.

In this first stady, we only wish to clarify the nature
of the polymerization (anionic or oationic) to answer wih a short
communication (e.g. a Kurzmitteilung to Makromolekulare Chemie) the
Childers' arguments,

» We have also re-—examined crytically the runs performed
by Childers, in order to see why his results are in contrast with ours.
He used an Al/Co ratio =10, and a cobalt coneentration of 0.005 millim
moles/150 cc of benzene. Acocording to our experience, these conditions
are not thebbest for a rapid formation of catalyst. In several rune,—=
performed under the experimental conditions described by Childers, we
did not succeed in obtaining, within a fairly short time, a cils-1,4

polymer, using as Al compound, either AlEt201 or A12613Et3.

Usually we employ a higher Al/Cuv ratio (at least 50 + 1D0),
and AlEt_Cl instead of AlEt _Cl_ . This latter, in fact, can show, espes
clally wgth the solvents th&t gre not perfeotly anhydrous, a certain
cadionic activity. We think it possible that Childers has actually obe
tained a oationic polymer due to Al _Et Cl,. In this oase, however, the
cis=144 unit content (not reported by hi}ders) should have been
considerably lowe We do not understand why Childers used Al_Et_Cl
instead of AlEt201, which shows a far lower cationic activi y.3 3

I hope to be able to conclude this first phase of work

within a fairly short time, that is about a few weeks.

I will write to you again, when definitive oconclusions
are drawn.

Sincerely yours,

Giulio Katta









April 1, 1963

Dr. W. Cooper

5 Dunlop Rubber Co. Ltd.
Z% Fort Dunlop
our raof, 238 /eg rdington, Birmingham 24
(Inghilterra)

Dr:ar Doctor Cooper,

As you certainly know, in a communiocation
to the #itor published in the Jan. 20, 1963 issue of J.A.O.S.
C.W.Childers states that the polymerization of butadiene with
the aid of soluble cobalt catalysts is ocationic. The author
quotes a paper published by us in 1960, in which the hypothesis
was put forward of & polymerization of the anionie typs.

8ince the runs reported by Childers do not .
ssem convinging to us, we have a mind to answer his statements!
with a ocommuniocation.

Prof. Mazzanti, who has just come back from
London, has told me that you too have cocllected date on the
rupture of growing chaine with tritiated alcohols in the p011
merization with cobalt catalysts and that you could be inelined
to publish & paper.

If you think it advisable, we could try to
publish our two papers almost at the same time, and possibly in
the same journal.

Your opinion on this matter will be very
much apprediated.

3inoerpely yours

Giulio Natta



29.3.,1963

Tgr.Ing.Plero Giustiniani
Amministratore Delegato
Scoietd Montecatini

ng*x1f . H, 239/1'1 .-.3..2...“
. PsGe Ing.G.deVarda

Oggetto 1t

Caro Inéegnoro.

rigevo copla della lettera dell'lIng.deVarda
del 22 u.s,, & Lei diretta. &5

e .

E' uh vero pecoato che noi"]j mago stati 4 primd a stu~
diare ¢ a proporre 1l'impicge &ei copolimeri e terpolimeri
come gorme siamo oggi preceduti da altrc Societd come la
Dunloyp.
Sono quindi piemamente d'accords con 1l punto di viasta
dell*Ing,deVarda per quantec riguards la cessione di licensze
comprendenti il know-how, Oredo cke sia utile propagandare

maggiormente le oaratieristiche supexiori deli nogiri terpo~
limers in confrontc oon quelli che usanc il diloiclopetadiens.
Penso percid ohe, olire alla comunicazione 41 Toronte, con-
venga diffondere la pubblicazicne sulle principall riviste
oche sl occupane di gomme, ed inolire convenga preparare
dei fasciocoli propagandistici da distriduire alle princi-
pall Societh che poasono essere interesuate,

Cordiall saluti.

Giulio Natta
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. ~ Hel numero 41 febbrale a.c. del
Canadian Chenic¢al Processing & conparsa la seguente nc-

tizias .
"Dunlep Canada 1td. is on the verge of licemsing
Poiyaer Corp. to use its ethylene propylene tor
- pelymer. Punlep developed the use of dicyclopen
tadiene as the wasaturate in the elastoser side
chains to provida the cross-linking vwith sulphur.
bunlop alroxdy has an agreanent vith Hercules
Powdew in the U.3, vhere Dunlep is locked in a
patent battle with Du Pout. Dicyelopwntadiene is

one af many ccustifuents iz the naptha cut fronm
a1 oll refinexry.% , '

8iz ¢uesta notizia come pure altre
comparse in precedenza confermano L1 Ybaom® che il terpoli-
mero Dunlep sta attualmenie attraversaends nei principali
paesi., D o o
, . Occorrera forse prepagsndare maggiore
mente 11 terpelimero Hentecitini mettends in luce le sue ca~ -
ratteristiche particolsrmente vantaggiose. ' '

Inoitre se gl decidesse,e gi riuscise
se, a dare tempestivameate in licemza a qualche grande pro~
duttore estero sia i nostri brevetti elastomerici, sia il
relative kmow~how (e tutto queste in aggiunta alla entrata

in produzicne del nostro impiante di Ferrara), potremmo ap-
rivare a centrollare anche per il future almens una aligquota

cospicua della produziene e del mercato mondiale dei terpoli=
- mexd. S g f o \ T :




Dem -

7

E' un vers peccate che la Mitsul dn
Giappone voglia produxre i nostri clastomeri (a base di
etilene-paropilcae) in collaauw amnw con la Essos i1 che
ci impeditd probabilmente di vendere alla Mitswui il nostre
Inow-howv., Infatti, solo con lia CO*F¢L¢¢UA@ d¢el ns. knowv-now,
i1 licenziatario viene praticamente cosztretlto a operare una
scelta a favore u@l taz psliaa“a rsnﬁecat¢m1.

.« - Rifiutando il nostro kuow-how a Mitsul
(sia pure per valide ragicnl) non si vede ancora bene cone si
pessa invece concedorlic agli altrd candidati licenziatari

glapponesi senza far perdere la facela a Mitsui,

La ssluzxome p er nei pid vantaggiosa semw
brerebb@ guella di convincere anche la Lsso a comprare il
nostrey mow-how per g¢gli Llagtaxari sla per la Prancia, sia
per gli U.S.A. '

Si tra tta ovvianente di una epera21@ne
assal difficiie ma Porse non impossibile.

/

/

Cen ©8 sequla.
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SOCIETA GENERALE PER L' INDUSTRIA MINERARIA £ CHIMICA

Segreteria Ing,~Giustiniani
AMMINISTRATORE DE LEGATO

Milano, 1 febbraio 1963
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Chiarissimo Professore,

| Accordo DUNLOP - MONTECATINI

Il sig. Ing. Giustiniani mi incarica di rimetterLe, qui
acclusa in copia, la notizia stampa sull'accordo Dunlop-
Montecatini relativo allo scambio di licenze su brevetti
nel campo dei polimeri elastomerici,

. Con ossequio,
Roberto Casella
All,
Chiarissimo
.' Prof. GIULIO NATTA

MILANO



-N.467
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’ ‘ ACCUORDO MON,TECATINI-'DUNLVOP
\

|

| H

‘ Tra la Montecatini e la Dunlop Rubber.Company Ltd. & stato rag-
L ' giunto un accoérdo relativo allo scambio di licenze su brevetti:

nel campo dei polimeri elastomerici.

." . L'accordo prevede inoltre una cooperazione tra le due Societd
per lo sviluppo delle applicazioni di questi polimei'i nell'in

dustria della gomma.

Milano, 31 gennaio 1963 .
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neyrif.Na4S5/eg ’ Sade

rioceve 1la S ledters del 28.95 relativa all‘'ine

oontre 41 lewmdrs, :

Fer qunto riguarda la trasformasions degli acecrdl uuwlm;_

wm, § & Semay presenis guanto Segus 3

| L »mummmmmmmmmmm
re delle lioenna esoltmive sul Jrocesse BSunlep Per 1a Jwee
dusions 4i Ssrpolimeri oon diciclopemtadisne per evitare
ohe sitys (ad o8, 1'3KI) pessn fadbricerli.
Alle state sthunle delle noeire ccuosoenss, tali Serpoli-
neri non presentano vantaggl su qelli preparati dhu-mg
tecatinl wsande come tarmonomers il ociclootbadiens, guindi
§ molto impwedabile ohs 1s Mentecatini applichi in futwre
i1 Srevettes Dunlep.

2* « L'ingortanss del dreveito Nemtsoatini sul poliisoprene 1,4

~ trens mon ) trasowrabile, ceme pemmane sloumi teomici dells

Bemtecatinl, I1 Ir. Yurphy mi disse ohe la Dinlep preveds
v pemaidilish 4 faplege &1 2,000 ¢ /amne 41 mm
134 Yxans, obe sestituirebbe la dalats & la guttaperoa, i
oul ifrocarburi costanc oggi & 2.000/kg. la produsioms 44
2,000 $/amo omxrisponisrebbe ad wn valere 41 4 milisrdt/amne,

Un sooordo in esslusive con 1a Dumlop, ohe conperiades Un Jagaments
reolyroos di redsvancs saredhe & ventaggio dells Nomtecutini date
che appare alaemc per ove Lnpretadile odw la Nowdesasial appliohd
1l brevetto Dunlep, mentre la Daslop applion oextamente i1 Rreved
to Nonteontind .

AN Ro svato ogpessions di Jariare & lungo oen il Dn.Jyrphy & Xoretew
baspetond in wm gita fatte sem Iut in macohina ad slouns leonlith
del Devoms 1o gomiee dells maochize del Dr. Murphy etune Oeutitnie
ta da wic speciale copolimere butadiene-etirelo pid yioos in séi-

ofe



§ glugno 1962

B8.rif.5445/0g

rolo dells cemure GRS. Thale geama, ohe preseuia preprieth di-
naniche inferiori nom sole alla gosms naturale ms anchs alls
GRS, presenta i1 vantaggio &1 ums siouresas &i frematura supe-
riere alle altre gomme. Tale siouressa § doevuia all'elevate
attrite del dattistirada 41 dale gomma & TAPPresenta W vantag~
gio saigrede 41 fatte ohe i1 consumo 41 carburente, a parith &1
shilemstyi paroorsi, supera del 2-3% i1 comsume 41 oardurwnte
delle alirs gomme wemo ricche iz stirelo. 11 IrJhorphy sl ha
parlate delle relamioni generali ire temperatura 4i transisie~
ne 2* ordine delle geame ¢ coeffidiemie 41 atirite. %S tali
relasioni sono valide, coms esei credono, per qualsiasi gomme,
dovredbe risultare ohe wa ferpolimaro wn po' pid ricee in pro-
pllens obe in stilens, dovredde presentare un coefficimte 41
attzrito slevatissino. Questa motisia § interessantes per noi
perchi, in bass agli acoordi oon Hegler, mol mm
t1 pi8 per 1 copelimeri pil rioohi in propilems.

Ta altre inpiego dei copelimeri per i quall pud essare waloris~
sata 1a resistensa sll’ossidasions del copolimeri e texrpoliwe~
M & 1s parte laterale dei pneummtiol.

11 Dr.arphy ha eupreasd un parsre pecse favorevole all'interes~
ss pratico del peliisoprens 1,4 ois in qunio ) ypeggiore della
sowms maturale. la polisica éella Dumlop nel campe dslle gomme
sintetiohe & quella 4i produrre goame spesciali pidk Jyregiate o
&1 produrre gomme & tmssissine presso per gli usi pid coswni.
Fotevele imporisnsa presenia percid la pesaidilish 4i diluive
oens ¢lf ¢i basso presso le¢ gomme sintetichs ¢ da questo pumto
uﬂ:usmmmmmowmmza
¢,0.; obe riohiedome olf speciali poco reattivi oom 1 peros-
sl Jo‘li per la vilcanissasione,

mnm«nmuMnmmxemm.:tmh
serli devrebbero preseniare notevols intsresse per entamsdi ls re~
ummun)m«ammwmﬁm,-e)w

a/n



§ giugno 1942

Be.rif.N435/0g

8¢ Jraams di cemto in confromto sd altre gewad sintetioche.

Par qumuie rigumrdn le gomme & bams di ocsside 41 propilans,

& 38 tenar presemie ohe il lore imteresss riguarda la fabe
bricalione &1 prodotil espemsi (geamapiuma) a oguss de1la ,

Sis magglors resistenss all'invecchisaento cispetto alis gob-

»& matursls che ne assicurs uns maggior duratis anoke in sire~

t1 scttili. Dn gquesto pumts diviviste 1 mostrs sopolimert

¢ terpolimeri dovredbexro esmers preferiti alle gomue ottenu~

1o 4o ossigropilene, data 1a pur mdtevole resistenss all'iw- .
veoshianemio soocmpaguets dal mimor comto. ML & glunts poe
tisia dhe tenmtasivi di produxre gomme sspanse dai woetri e .
polimeri hanno dato buemi risultati. ¥' da tener yresents =
cha gomme contenenti pemti i ossigenc »n3lla ostana prinoti~

yRle si posscnc ottenere anche nella sopolimeismmaione 41 fore
naldeide oom sltre aldeidi alifasiohs (acetica, propionion,.’
dmtirrioa oco.). Le proprietd dinamiche &i quoste witine gom~
8¢ dovrebdero sssers mupariori s quelie delle goawe otienute

4a ompipropilens. Fsse presentanc perd 1'inoomvend ente 4i et~
Sera Pooo stmbili come tutti 1 polimeri di mldeidi. He sh

Cato dispesinioni affimchd vengs stwdiats snohe yor tali sopo-
limeri la stablilizzasions per copolimerizsazione dom dimetilohe~
tehe, che ha gid dato interwsdanti risuliatl per 1s stabiiisine
siche dei polimeri oristallimi della formaldeids, :

E' pord da toner presente ohe la strada da fare por riscivere
i1 problesa delle gomze ccatituite da polineri amorfi delle

aldeidt b ancora lungs in quanto coodrre trovare smohe un e
tode pratieo per la lore viicanizsssione. '

040 non toglis che »i cominol sin d'mre st uth 401)e
propriets del polimeri dell’essipropilens mnghe per fucilitare
s valutasions smparativa oon le gomme/ohe dovessers eesers

- ottamute da copoiimeri e serpolimeri -62-{:3.' ' .
Ooxdiall mpiuti,

O.RATTA



" "MONTECATINI

rale per i'industria’ Minerarla @ Chimica

AMMINISTRATORE DELEGATO %
i

PROMEMORIA

. @/t

JOMAG 1962 - i

' "—"""‘""p? . L YT TSI m .....
X |

445

mmumm wn'iumn ;Mmmm
dal 25 w. 5. We allego cepla al prof. Watta;

;,,hmmohmnm

nmummummmmxw.muw
rate in bonss par My, Murphy - :

ﬁmmmuu«mmn”wm

nﬂnMlelhm

ﬁ)umhml'm-nn»mmmnﬂhuwnubmﬂw

m" 4000 ompn R

wmﬁ salutl.

: thMmk '

e




INTERNA

COMUNICAZIONE

; : ,F = I, ] IR S L o 8 .
| MONTECATINI (smo) SETTORE IDROCARBURI / u" ) ] ';"‘

P R»IF"ERI:M ENTI DESTINATARIO . 'Yy * - B l

“G@@ETTO

® poo. 8. Ing. F. ONSPIGIANE |4
. ® * 8ig Ing. B. Oveent - 2FEB1962 -
> * 815 Fref.0. Bavin R 62 |
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MONTECATINI (SEID) SETTORE IDROCARBURI / RAS® mmc-
RIFERIMENTI DESTINATARIO
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| emiTTenTE : ’ DATA

COMUNICAZIONKE

MONTECATINI _ (SEID) SETTORE IDROCARBURI / RAWS 30.1.62
Brevesti I8, Dudep &L mevtwe eventusle intereese
-3-

. x yStanls
mmrwmmhﬁu atwaaye 3
berumente in Italia Froscane yroperanions
m;mmnmam
he Jeirebbere essere netessari ¢ Y1 faviens i nostyd
wigdiors smintl. _

(A4) - 1000 - 12.64



Ing. BALLABIO

Ing. ORSONI
W Ing. DE VARDA

? ' GCampioni di copolimeri 1,4 trans butadiene ~ pentzdicn;e ¢ poli-
| ,untadime 1,4 cis per Dunlop

‘ - _Seno d'accerdo su gquanto prospettato dal Prof, Natta nella Sua del

R 14 novembre., Innanzitutto cémcludiamo la primsa intesa con Dunlop

o e pei vedremo,

3 \ He mollecitato Giachim a farsi dare la lista dei brevetti Bunlop per
scegliere quelli ¢he vogliamo come contropartita,

COUI
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FROM
SIR G. EDWARD BEHARRELL.

TELEPHONE: WHITEHALL 6700. DUNLOP HOUSE,
25 RYDER STREET,
ST JAMES’'S,
LONDON, 8S. W L

19th October, 1961.

: B
Professor G. Natta, P 21 0?T§§6§ P
Istituto di Chimica Industriale, ‘ " .
MILAN ia [ A
Piazza Leonardo da Vinci 32. ﬁmmmm&mm“WMMﬁmﬁfw,éd

Dear Professor Natta,

It was very nice of you to send me
your letter of the 13th October and I appreciate
your thought very much. It gave me, and all my
colleagues in Dunlop,great pleasure to see you
receive this award. We have all valued our
contact with you and had a high regard for your
many accomplishments.

With you, I hope that the program of
co-operation will shortly be completed.

With my kindest regards,

Yours sincerely,




2301061551

Egrelnge.Piere Giustiniani
Armministratore Delesnto
Societh lionteoatinl
Sade

CePsBe Ing,B.0rsoni
Ing.G.deVarda
Prot.N.8$33/rl A

I

Uzgetto s Accordi oon la Dunlop.

Caro Ingernere,

in relazicns ai rimltati ottermiti nella pro-
duzdore 41 Yerpolireri, penserei che convangs egaminare in
un prosgino Muiure la trasiormazione Gai vontratti non eseln
sivi con Ia Dunlop in ccntratti 31 esciusivitd, poichd rimul
$a drporiinte per lz YWontooutinl impwdiry a terzh la produ~
zione di terpoiireri in Itzlia. '
Abuiano i1 corsd ulteriord prove rer ohilide lvinteraane
fed vrevetsi Dunlop ver la predusicne 1 terpolicerd con ligle
clopentadiend, j

Anche a2 Ferrura verranno fatte prove por la produzione e la
valusazione led $a-nolimeri ottenuti neliante impiemo del
dioitlopentadiene, prodotto facilmente rcporidile sul nercato
ad ur hasze sogio, 1l oul impilege per 12 produzione 4ol ter-
rolimeri & »rotetio dal brevetti Dunlop,

Hel oaso ohe 12 proprieth di tall terpolireri foasere buone na
non mizliori A3 quells dei terpolimeri Zu noi ottcmutl con ale
tri moncmeri, la Montecatinl non zvrebhe initeresce a preparare
essa stessa 3 terpolimeri ccperti dal urcvett® Dunlop, ma avreb-
be driaresss ol irdelire che eszi poscsssro venire fatel da
altri. In %zle case convorvebbe necdiricore i cortratti con la
Dunlop, rendenic le licenze 2sclnaive e eventualwente stabilendo
una pleeols redevance sulle provuzioni iatte sia dalla Dunlop
sia 42117 Yontoentind, sualora vongrre vhilizaatl 4 rispettivd
bravetti,

Dordiali axluti,

Giulic Fatta
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1) Parties s Montecatini SBoocieth Generale per 1'Industria
Mineraria e Chimica, Largo Donegani 1-2, Milan,

|

-

| Italy (MONTECATINI)
i

;. Dunlop Rubber Company Limited,
| Dunlop House, 25 Ryder Street, St.James's,
@ - London 8.W.1 (DUNLOP)

2)"Elastomers” means any produot or aqy/ltep of the processing
operation in the field of the convéersion into elastomers,
toneric compositions and elastomeric articles of copolymers

< or copolymers C: c )or terpolym ra(piaizflingly oons
taiging c, and/or c3 d/or ciL bﬂuZhh% by A ndn pprismint

5)"Produotion" means any step in the manufacturing and/or
prooessing and/or using of Elastomers (excluding the production
of copolymers and terpolymers)

4) 'Dunlop and Monteomtini to collaborate in research for a
period of 3 years on the Production of Elastomers, subjeot 4
to prior commitments undertaken by Dunlop and by Montecatini,
. Therefore

a) Montecatini to provide Elastomers to Dunlop for evaluation
of modification :

b) Dunlop to evaluate the practical uses of said Elastomers
and- to suggest to Montecatini modifications of them.

¢) Dunlop to disclose eve:y.B months to Montecatini the
results of such tests and auggestione thereof, if any.

? 5) Dunlop takes due notice that Shell has been given an option

f to be exercised within 1952 for an exclusive licence under Montecatini
| ' patent rights reclafing to*mlastomcrs and having a priority

| date prior to January 1, 1961, :

a1 LY Aol ot
% M A
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6)

9)

Montecatini takes due notice that eeeeeseceeccs.s(prior

‘commitments of Dunlop, if any)

7) Any invention erising from Dunlop Monteoatini collaboration:

a) when plaﬁi:g;j)tﬁ‘e application field of Elastomers,
to belong to Dunlop who, shall be entitled to licence
the use of suoch inventione to the membere of the
Dunlop Group and in the event of Montecatinl requiring
Dunlop to grant #im: a licence such licence shall be
a non exolusive royalty-free licence but in the event
of Montecatini gran‘ing any sub-licences such sub-
licences shall be granted upon such terms as will provide
Dunlop with a small ocommercial benefit in relation to
such sub-licences,

b) when reiatdng ¥0 the polymerization field of Wopolymers or

‘ferpolymers to belong to Montecatini who in the event M ﬂ"
of Dunlop requiring Monteoatini to grant him a licence

in U.K. such licence shall be a non exclusive royalty
free licenace.

' Bither party shall maintain the strictest secrecy on the

subject matters of this Agreement disclosed to him by the
other party, for a periocd af one year from the date of
disclosure from the other party.

After one year the data relevant to the above may be made
available by way of confidential disclosure dy NMontecatini

or Dunleop to third parties being NMonteocatini's or respectively
Dunlop's licensees and/or customers.

In the event of the evaluation and research emvisaged by this
Agreement resulting in Dunlop requiring Elastomers in ocom=
meroial quantities it presumabdly may de necessary for
Nontecatini to obtain the approval ef the Shell Chemical
Company having regard to the arrangemeats which NMontecatini
have already concluded with that Gompany. |




1)

2)

3)

28.7.61 - Bf/tg

HEADS OF AGREEMENT

on cross licence agreement

Parties : Montecatini Societd Generale per 1'Industria
Mineraria e Chimica, Largo Donegani 1-2, Milan,
Italy (MONTECATINI)

Dunlop Rubber Company Limited
Dunlop House, 25 Ryder Street, St.James's,
London S.W.1 (DUNLOP)

Dunlop to supply Montecaiini with the texts of its inventions
covering polymerization of unsaturated hydrocarbons as far

as at least one relevant text has deen published in some
country and as far as the corresponding patent application
has been filed in Italy.

Dunlop to grant to Montecztini an irrevocable royalty-free

non exclusive licence in Italy under one or two of the Dunlop's
Italian patent xights to be selected by Montecatini among
Dunlop's inventions mentioned under point 2 and agreed upon

by Dunlop.

4) Montecatini to grant to Dunlop an irrevocable royalty-free

non exclusive licence in U.K. under British Patents Nos.

828 1 d 8 4 o -
w " Sl nikoain !

Cae T~




24 nmarzo 1961

Ing.P.Giustiniani
Amninistratore Delegato
SceMontacatini
ne.rif.286/eg Sede

OGGRTTO : Poli-disoprene 1,4 trans

Carc Ingegnere,

ho ripensuto alla proposta della Dunlop re-
lativa al poli isoprene 1,4 trans. Non credo che l'interes-—
se della Dgaiggﬂsia dovito s0lo alla possibilitk di faburi-
care con esso delle palle da golf,

Come sempre, nuovi prodotti trovanc larghe
applicazioni solc quando sono disponibili a prezzi bassij
l'alto costo della suttaperca ne limita le applicaziohi.

Nel campo deil cavi sottomarini che rappre~
sentavano 1l principale impiego della guttaperca quest'ule
tdna ¢ stata completamente sostituita dal polietilene, seb-
bene certe proprietd "emvironmentml stress eracking” e le
deformazioni plastiche che si osservanc per eventualgé sur-
riscallamento dei conduttori, presentanc degli inco @ni@n—ﬂ_,s
ti rispetto alla guttapercaj la maggiore stabilité?ggf e
lietilene rispetto alla guttaperca non rappresenta un in-
conveniente nel caso dei eavi sottomarini.

. Per gquanto riguarda le proposte da lei pro-
spetiate e ciod,di inviare nostri tecnici in Inghiltepra
per un pais d*anni onle acquisire 1l'esperienza dei gonuai,
ucn eredo che sia una cosa facilmente attuabile.

Per otterere buoni risultati occorre, oltre
alla colluborezione pil completa Aa parte della Dunlop, an-
che l'invio di persone aventi gi: una certs esperienza, Oc-
correrebde manlare dei tecnici della preparazione e 361 li-
vello dell'Ing.Crespi e dell'Ing.DiGiulio, ma non 2 possi-
bile, dato il loro atsuale compito, allontanarli per un verio-
do superiore a gualche settimana., E' da tener presente che
nel campo delle nuove gomme, si rresentanc problemi ben Adi-
versi da quelli che si hannc per la gomme naturale 24 2 ne=-
cessario imnanzitutto una conos:enga approfondita delle PrO=-

of o
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&oaon reater” a contatto con i prodlenl 71 srcduzione,

L oaizliori eoluti.

G.liatte



SR 22 marzo 1961
SPRI ! Ing.P.Giustiniani
v Amsinistratcre Delegato

Soc.zon*ec itini

ns.rif.271/ezg Sels

Care Inge meare,

viceve la Sua letitara 121 21 urze relutiva
alla licenwa della Dunlop en! poliisoorens 1,4 trans.

Il srodotto a buse 4i poliisoprene 1,4 trans
per il male prevedixmiac poserivile l'aposlicazione anche nel
campo 1esli elastomevri, adatto ali'inpgieso wd altiscima tem-
peratura, dovreb.oe porcedere un contenuto 4i unitaz 1,4 trans
di cirea 85-30%, secoudo le iwstre previsioni, :

i prodotti da reoi otteruvti nalle prove recon-
ti corrisvoniono a 2 tini :

a) prodotti al slevasu nnces a ateries (nag_iore del 75%)
i quall presantanc wslta crista _llnlth ilentica a quella
della st taperca neburals (g quantc pare questo prodote
to, cne ha la temperutura 4i fusicne dells wuttaperca:
h650C, b quello richiestc 1alla Munlon).

b) Prodotti cortensrti mer- 1211804 21 woit) 1,4 +rans olre
risultanc aorfi 2 - or erisralli- zanc nemmero sotto stirol

I tentativi fatti in quazt'ultie settlaane yap
ottenere un prodotto avente un titole 1i cirea 90% @ avente
Junto di fusioue viecino alla teamwmrutura amhionte non haano
norteto eiicra a risvltots aceitivi,

Qiteniane iroltre cha il problems non si noceg
risolvere vasilmienie cowe aparuve e vereld aon si opud atten-—
dere ultericrmerste a concludere 1l'accordsn cou lu Dunlov,

w

Ho avuto uotizia éne 1. Dunlecn voresiede unz
piantagione di gsut apersa; : rercid probzbile che la Dunlop
prefaricce zbhandorare lu [is rtaglcue dato l'altissiuve costo
del prodotte nuturale (L.,40C0 al kg) ed adoverare in rua ve-
ce il wmoliircprene 1,4 +rans mipe eche un drenriet? fdertiche,

1enso che i posra cuiedere ulla Dunlop une
"redevance” sulls vroduzicia ¢ha mocirevbe a-:rare tqiche ageai



}22 marzo 19261

alta. 8i votrebbe anche ren ohislere tulla come pagamento
iniziale, chislendo us'opzione per 1'Italia e per altri pa-~
eel sui brevetvi che la Dunley doverse ctten: re nel campo
delle :zpplicazicri del woliisuprene 1,4 trane,

Cordiali s=salnti.

G.Natta

;

P.®. Coua Le ho gid accen:ato, le ns. previsioni sulle Pro-
poriath 121 woliizopreve 1,4 traus a titclo 85-90% Aeri-
vano da una eshrapolazire Jei risultati ottenuti nel
caso del pnolibutadien: 1,4 trans, che ha la tenperatura
d1 fusiune 11 145° (invsce dei 58° de: s zuttaparca) e
che cionondimeno pud escere trasfornato per copolineriz-
zazlone coun pentadiene in prodotti aventi temperatura
11 fusi ue variahile a jsiscers Sra lisve (O,
Sebvene un copolinere botadiene-pantaliens contensnte
circa 85, di butadiene .bria wna tenperetura 41 fusione
11 cirea 55° (ciod uguals a quella Aell.. smttaparca) e
rebliene tale prodotto vores ac ars: @2 raty piu econc-
micawente e pilt faciimente del poliisoprene 1,4 trans,
cionondimeno penso che sia prematuro sarlare della cosa
alla Dunlon. Bvenitualasnte in seguito potrd esscerc in-
tarseunte una collaborazione 1=1ia Durlen ner dvilupna-
re 1l'iupiego 4i questo orod tio.
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Milano, 21 marzo 1961

AMMINISTRATORE DELEGATO

G/rro

Caro Natta,

Beharrell della Dunlop mi std solle-
citando la proposta per la licenza che ci ha chiesto.

Come vanno le prove 7

Grazie e cordiali saluti,

Preg. mo Signor |J
PROFH GIULIO NATTA

Istituto di Chimica Industriale

del Politecnico di

MILANO
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E@?IMQPQ Giustini&ni
Amming stratore-Delegato
- Soc, liontecating
ne, rif,1913v1 Sedoe

Caro Ingegners, _

Ho ripensato alle proposte dell'ing.Ballabio, relative
al contratto con la Duniop, - - - - -
- Ritengo che prima 44 prendere-unk posizione impegnativa
gia preferibiie avere un incontro ocon 4 Signori della Dunlop ded
nostri tecnici per tastare il terreno. : -
- Nel-frattempo earebbse utile che BREY facesse un'indagim
ne rapids sui brevetti-richiesty dalla Dunlop per sapere Ss 0s ne
d qualoune che riguardy l'applicazione del poliimoprens-i,4 irans,
Sono convinto che l'interessamentd della Dunlop sul-poliisoprens
1,4 trens non pud essere dovuto soltanto al sue-implego per palle
da golf. Il fatto pei che #4 interessi del-poliisoprene 1,4 trans
¢ non del polibutadiene %,4 trans & probabilmente connesme con ia
basse temperatura d4 fusione del poltisoprene e con { suoi basei
tempq d4 fusione, dovuti al polimerfismo del prodotte. Bisogna- -
{4noltre tener conto che mentre la guttaperoa-& un prodotto definis
40 come-temperatura di fusione, pwrezza sterica e peso-molecolare,
11 poliisoprene 1,4 trans sintetico & -molto pid versatile perchd
pud essere prodotto s diversi gradt di purezza sterica (temperatura -
d4 fusions ¢ d4 trasformazioni diverse)-ed-a pesi molecolard variabili
entro un largo intervallo, Fon mi-meraviglierei che la Dunlop ris
ducends la oristallinith del poliisoprens 1,4 trans itrasformasse
queste prodotto che st compowta da elastomero a temperature poce
superiori all‘ordinaria, 4in un prodotto elastomerico anche a tem=
perature ordinaries - -
- Se effettivamente-anche questo risultato venisse conseguitoe
(come ritenge probabile) ei disporrebbe d1 una gomma sintetica che -
conserva ottime proprietd elastomeriche anche a temperature superiori
a quella sopportate dalla gomma naturale. ~ - “=
-~ T concetti che sono stai recentemente sviluppati al Poliy
tecniqo per trasformare 41 polibutadiene-1,4 trans che fonde a 14340,
in un elastomerc anche a temperature ambjente, possono essere applis=
caty con ancors maggiore prodbabilitd 41 successe sul poliisoprens
144 trans, : -—- - -
Ho dato disposizioni per effettuare subito delle prove

-—



10 marszo

in proposito e spere di-avere qualohe risultato orientativo
£1% nella proseima setiimana. Proporrei percid d1-non prendere
nessuna deeisions sull '{mpostazione delle trattative prima 44
conoscere 4 risultati delle prove iniziate al Politecnice sul
poliisoprene, .

-+ Y1 grande interesse della Dunlop nel campo dei pneus
matifl pud confermare questa interpretazione dull 'atteggiamento
della Dunlop.

- Ltettodre scorso, 1'ing,Crespt ha avuto-oceasione d¢
incontrare i tecnici della Dunlop a Londrs e a Birminghen; da
tale incontro ha avuto 1'impressione che i tecniei della Dunlep
fossere-molto scettici sull'impiego di copolimery nel canpo d4
Pnewnatiod, - - .- S

- D*altra parte 1'invihb 41 2 tecnict della Montecatint
in Inghilterre presso la Dunlop, poitrd portare a ded risultaty
favorevold solo nel caso in cuy ia-Dunlop p4 prendesse-molto a
cuore i nostri preblemi, e non finisse per trascurare 1 lavore
dei nostr{ tecnici sensa agftancarli 4in una eperimentazione coms
ereta-da parte-di altri teoniet della Duniop stessa, E*' molte
probajjile-che 1 mostri teenioi vengano al1ibitt a fare solo dells
misure sui nostrd prodotti usufruendo di apparecchiature-dells
Dunlop-senza partecdipare attivamente a1 problemi generald d4 apw-
Plicazione,. - :

Vorrei ricordarlLe quanto gii Le avevo esposto molto temy
po fa sulla politica della Polymer Company Sarnia nel campo ded
nuovi prodo ti4. Essa in generale usa {11 sistema d4 inviare dei
quantitativi dell‘ordine d4 grandezza delle tonn, Sontemporanes
mente A diverse sooietd utilizzatriel dells gemma. In base-ai
risultati ed in particolare in bese alle eritiche dei gommad are
riva ad una valutazione dei nuov{ prodotti-ed alla-gonomcenza
det difett4 4n modo da poterne studiare 1'eliminszione. -

E'-da tener presente che la Pelymer Company-Sernia &
stata la prima tra le societd produttrict d4 gomma sintetica a
trovars{-in una s{tuazione paragonabile a quella attuvalse della-
liontecatiny e precisamente d4 non es-ere una diretta consumatri-
08 della gumms sintetieca da le{ prodot'a.

lMolt4 oordialt salutid,

G.Natta



10 narzo 1961

Avrei molto piacere che qualeuno dei nostri chimiel
che ha una vigione sufficientemsnte ampia del proble-
ma (ed es. Prof.lazzahti e Ing.Crespl) potesrere fa-
re una chimcchierata con i tecnici della Dunlop, pren-
Aende un pretesto 1i una occasione che hanno di recar-
si ‘n Inghilterra,ir modo 4a non Jare. #roppa importan-
za alla cosa. v :
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Professor G. Natta,

Istituto di Chimica Industriale del Politecnico, | R &4{ [

Piazza Leonardo da Vinci 32, . _ ‘ o
,

Italy. . }WVLAM Lem w

— e
Dear Professar Natta,

I am sorry there has been sbme delay in replying to your
letter of July 26th, but as you can understand, holidays, etc.
have intervened.

Firgt may I say that we did appreciate the opportunity of
evaluating your 99% cis-polybutadiene and also the very

. interesting viewpoints that we received from you.

We would agree, of course, that in reinforced compounds
the properties of the vulcanisate will depend on the factors
enumerated in your letter and that in a strict assessment of
the influence of cis 1:4 content, all the remaining factors -
including degree of cross-linking - must be kept constant.
But it must be forne in mind that the factory compounder is
not interested in degree of cross~linking in itself; his
criteria of a satisfactory state of cure are vulcanisate properties
such as hardness, tensile modulus, resilience, etc. In the
case of tyres, head build-up phenomena are of particular
importance and it is our experience so far that at a state of
cure leading to heat build-up similar to that of natural rubber

treads, the very high cis 1:4 polymers show little advantage.

A gimilar consideration applies in the case of the non-
reinforced compounds. You are probably right in your
suggestion that "the lack of crystallinity in the vulcanisates
under stretching.... may be explained by the limited

lgt September, 1960

-
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elongation of the Santocure formulation and by the insufﬂcient
vulcanigation in the MBTS formulation'. This would imply
that crystallisation on stretching requires some intermediate
degree of crogslinking. We would think however - and the

. idea may be supported by the resulis you quote — that the
resulting vulcanigate would be regarded technologically as
undercured. To confirm or disprove this we are currently
carrying out a study of the properties of non-reinforced
compounds at low states ef cure and if anything of interest
emerges we ghall he pleased to let you know.

In fiis work we are still pbligad to use Santocure as the
accelerator as to far we have been unable to obtain even the
state of cure you have achieved with MBTS., If you could
offer any suggestions as to why this should be an e would
~ be very Mreﬁted to follow itup.

With very kind regards ta yourself a.m:l Mrs. Natta.

 Yours sincerely, W '
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DUNLOP RUBBER CO. LTD.

FORT DUNLOP

TELEGRARPHIC ADDRESS:

“DUNLOPS , PHONE , BIRMINGHAM ERDINGTON
TELERPHONE: BIRMINGHAM, 24
ERDINGTON 2121 (P.B.X)
ExTension No. 4 3D 17th June, 1960
EAM/RJH/460

Professor G. Natta,

Istituto di Chimica Industriale del Politecnico,
Piazza ILeonardo da Vinco 32,

Milan

Italy.

Dear Frofessor Natta,

Thank you for your letter of June 13th asking for Mr.
Bowyer to bring the report of the examination of your
99% cis-polybutadiene. The report was sent off to you
on June 13th, so that you should have received it before

Mr. Bowyer arrives.

With kind regards,

Yours sincerely, "\ L\
P ST, w




DUNLOP RESEARCH CENTRE
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BIRMINGHAM 24
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Professor G. Natta, AR L ST
Istituto di Chimical Industriale del Politecnico,
. Piazza Leonardo da Vinci 32,
Milan
Italy.

Dear Professor Natta,

Thank you for your letter of June 6th, We received
the sample safely and in good condition, and I am pleased
to be able.to enclose a copy of our report on it.

We very much appreciated the opportunity of evaluating
a butadiene of such high cis content. Until we had done so
there was always the possibility that a very high cis content
might have enabled this rubber to be employed as a tread
rubber without blending with natural rubber. In view of
the results, however, it would seem probable that even at
9 such a high cis content blending with natural rubber will
be necessary.

If we accept this, there is growing evidence that high cis
contents are not of great importance. Levels of even 80 and
90% may be satisfactory providing that the proportion of 1:2
is not too high.

With kind regards,

Yours sincerely,
£ &4
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EgrsIng. P, Giustiniand
Arministratore-Delegato

. o 1

Caro Ingasgnerac,

eppena leri, al mio ritorne a Iilano, sond venuto

o consmcensa della rdnzione della Dunlop del 10 giugno 1960,
In tale relazione vengono confrontati 1 »vsalibuntadieni prepam
rati dalla Dunlo, stessa cor catalissstori al Titanio aventi
vn titolo del 92 ¢ 41 1,4 cis, wn campione-inviato- da Novara
nvente un titolo-del 95%, ed un Berso campione inviato da
noi, avente un titolo del 98,5%, preparnio con catalizzatori

C‘Obﬂltco :

. Brae Giuung@se 2lla conclusione che 1l carpione al 98,5%
d4 poliWutadiens wis, presenta una-distribuzione molecolare
p1u stretta (guindéd mizliore) che 4 campioni precsdentemente
esamduadd. Tutbtavia non itrovem diirferenze sostanziald nelle
proprieth T4siche del wvulcanizzato, Le rggions di tale inate
teso comportamenio viene attribuitd da loro (4n accorde con
quanto zih dotto Iella Phillips) alla isoucrizzazione delle
snitd monomericha 1,4 ois W unitd 1,4 +trans dvrante la vulcas
nizzazions, ed in jerticolere quando esc2 viene effettuata
con alte percontuald di zolfe, Ne conezjve che pur partends

da prodotti inizialmente pil ricchd ir 1,4 cis, essi{ isomes
rizzandosi pih rapidamente, danno-luogo a vulcanizzatd che
sono wvieino come tenore 1,4 cis 21 urodotti che inizialmente
ne contengono meno, Cid & dimostrato anche dalla assenza 44 -
oristallinitd oszerveta dalla Dunlop ret campiori vuleenizzatd
od esaminati ai raz i X sotto atiro.

oY dan %&%er Jresonte c¢he L seove Jotte dalla Dunlop
84 riferiscono ﬁ\cmionﬁdi eirca 100 g e che le prove fatte
dalla Dunlop non pobevaeno quindi eéssors che orientative.

. Le prove fatte sis a Castellanza che al Politecnico
dimostrano che la vulcanizzazione pir il polibutadiene ad alto
tenore 1,4 cis deve essers messo, n »unto, Infatil s4 ¥ avuta
una notevole disgersione dei risuliati-a seconda del casei,
prodbabilmente dovusa alla magiior:z ¢ dnore isouerizzazione
durante la vuleanizzazione stessa, Ad es, 81 sono avuti in



21 givgno

2 foglio

certi easi paric 11 éi rottuwra a trazione (tensile strength)
oltrz & 100 Kz/cm? per 4 vuleanizzati in ssrenza di nere-
fumo, e valori di cirea 200 per 1 prodotti in presénza di
nexre iumo. ,

‘ C1 risulbte dai collogui avubti vouo Irausc Jdolla
Ph1llips, dopo la sua corforenza tenute = lilano, che la
h41l4ps stessca eta studiando intensovente condisiond a4
vuloanizzazione che avitine ¢ riducano lzo isomerizzazione.
L'ng.Crespi, che ottiualnente si ftrove in Amerdica, ha gid
inizisto da alowni mesi uno studio cpvmrofordito della vulm
canizzagzione su canngiond svutl da Castcllanza e su altrd
prejaratt el F.litzznico.

redo chic sla prematuro, anche per ragioni bre=
vettvaly, conunicare ogsgl alla Dumlep, le ctrnde éhe noi
stiamo battendo, Lz conciglio percid di limitarsi, nel cel=
logugo con i ¥i ncori della Dunlop, & dirs csa i risuliatd
delle Dunlop risultanro notevolmente 4rnfcordori a guslld otm
tenutl da noi, soprotiubto per quants riuards la%tensile
strength® e la c¢rictallinitd che troviawo cuchs nei campiont
vuleceanizzati con poco zolfo. Ad o8, 4 rosiri valord minimd
per tensile streggth sone sui 60 Xg/tm2, con allupgementi
svperiori el 1,000, rei-vulcanizzotl riceht 41 zolfo, mentys
Lil&m la "tensile strensih® st eleva a cirea 130 con vulcanizdat1E~U$lQ,
mhm 900:1 piccold gquaniitetive 41 zolfe (ciren %), AL sorntr-rio
dati della Dunlop rono coxpresi tra 5 s 15 Kg/

Toryed ¢hio ol riterno Colldiug, Joespld o del Dottore
Sabbiont d2ll'U,5/A, venigse 1mpostato uvn vrosrarma per una
mesea a punto delle vulcanizuazioni dedi poelidvutadieni 2 alse
titelo 1,4 cie.

sordisli saluti,

Go Natsa
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P85, Sebbene le-conclusioni dells Dunlop dicarno che non
vi sono soodtanziali differcnze tra 1 diversi rprodotti-
vuleanizzati, in realtd indfeano uma miglicre lavorabilith
alla calandrs, confermata da Castellanza, wna magciore
resa elastica, oconfermata pure da noi e & Castellanza,
ed-una migliore racistenza alla laeerazione,
Lting.Greco, con i1 quale ho parlate por telafono de-
Czotellansa, non-s del parere che o1 commichino ogri
dei dati numerici, data la dispersione dei wvaloxri e
date anche la naeonsitd che 4 proceosi di vuloanizzem
zione vengano messi a punto,
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Mr.E.A.Murphy,
e oy Dunloep Rubber Co,
gf“‘_ , Fort Dunloyp,
our raf.539/1lv LI Erdington

Birminghem 24 (Inghilterra)

Dear Yr.urphy,

I ueay i the Jontecatini men that
¥ir,3owyer, belonging*#8 your Corpany, will eome to
Milan in order to exanmine the patent situation with
the Patent Dent. of Monteeatint,

T would be very grateul to you if you
can send ue, evontually thrcugh Mr,3owyer hinself, the
results obtained by the examinatisn of the sampls of
99 cie 1,4 polybutadiens we sent to you last Aprid, -

I would like %0 see whether your findings
agree with ours,

Thanking you very much, I send you my
kindest reporda, ’

Sincerely yours,

G.Natts
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Professor G.Hatia,

Istituto di Chimica Industriale del Politecnico.
Piazza Leonardo da Vinei 32,

MILAN.

Italy. o _2nd Jun.1960.

Dear Professor Natta,

liany thanks for the reprints of your
work which I have just received and which I

ghall read with great interest. '

It must be very gratifying to you

to hrve added so importent a section of new

knowledge on high polymers.

Thanking you once again,

I remsin,

Yours sincerely,

s

Famee ™

7. CONPER, '



YMay 5, 1960

V. Cooper, L8q.
Hunloy aubber us. Ltd,

we/nom, 656 R ”
youx reof," C/..J FE NP i iunlop Hasearch Centre,
owr ref. 475/iv ior unton,

Cirmingham 24 (Inghilterra)

Tasy Tr.Co0nor,

thank you for your latter of Ilay 5,1950,
I entitle you to vse the $wo Liguras rou zention 4in
vyovr letter wud any other fisvrs you want.

el

Jnier gopnpate cover, I oand yov rosrinte of
works of ours,

307.8 recant

T sincarely hopz 5 weet you in .o=zcow, and i the opportus
nity arirces for jgou, also in ..ilan, '/Here you might visit
our Iustitube.

ith ny besat regords. .

G.Natta
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voﬁa REF OUR REF WC/ T 696

Professor G.Natta,

Istituto di Chimica Industriale del Politecnico, 2nd.
Piazza Leonardo da Vinci 32, } May
MILAN. ST T : 1960
ITALY. L ' '

R i
Dear Professor Natta, L e s s

. I am contributing an article,to a book edited by Professor

Robb of Birmingham Universityson stereospecific polymerisation. As you
may imagine the outstanding work of yourself and your collaborators finds
frequent mention in my review. The review deals mainly with catalyst
structure and reaction mechanism but I have included a short account of the
structure of ‘the polymerss. To illustrate this I am using two figures from
your work, nemely Fig.l0 from the:July issue of Rubber and Plastics Age!
(June 1957) and Fig.6A from'Chemistry and Industry'(London) p.1523, 1957.

I have obtained ready agreement from the publishers to use these
illustrations, but I felt it desirable to write to you to ensure that you
have no objections.

I hope I have the pleasure to meet you once again in
June at the lloscow Conference on Macromolecules.

With kind regards,

Yours sincerely,

W.COOPER.,



Prot.N.407/r1

Egregio Ingegnere,

3 Maggio 1960 -

Egr.Ing.G.deVarda

Direzione Ufficio Brevetti
Socletd Montecatini

Sede

ho ricevuto copia della lettera inviatale

dall'Ing.Gius?}nié?&n dato 14,4, relativa alllincontro con

il Sig.Beharrell, Gh%irman della Punlop Rubber Co, Ia pre-
gherei 41 conunicarmi Pér tempo la dats da Zel =ztabilita per

tale incontro,.

D:atdero informarla che nclto provabllmente sard

i3 da Milano nel pericde tra 11 12 glugno ed 1 primi 41

luglio.
I migliorl sajutl,

!

G.Natita



" . MONTECATINI
E Scicig‘é Generale per |'Industria Mineraria e Chimica

AMMQN:éﬁ"kATORE DELEGATO . Data, 1‘ m 1960

L
| :
! PROMEMORIA
g e G/b‘er‘ il Signor . TG, DE YARDA
7. 7 7 lecopisp.e.,  PROF, NATTA
W ; |
o { £PR.1960 J /
\R™ 40¥ i il —
L - X1 8ig. BEHARRELL, Chairman x

della DUNLOP RUBBER CO., » d'accordo su wn incom-
tro tra Lel ditﬂpxmm:unmwhm
tﬂpwm

® 1Sigaori della DUNLOP Le sexi-

versano per fissare wm incontro ia data di comume conve~

nienxa,

| Fissi questa data e mi informi im
modo da pariare della questione insieme al Prof. Matta
e figsare le nostre direttive,

Gordiall saluti,

*




DUNLOP RUBBER CO., LTD.

s

. R FORT DUNLOP
B e SV AREE EC ERDINGTON
reLEmmONE. . “ i,‘_.i" o BIRMINGHAM, 24
ERDINGTON 2121 (P.B.X) S N ,% F
: ‘A
EXTENSION NO. 432 . f { A 4\? 2].St Aprll, 1960 o

EAM/RJHE/ 346

Professor G. Natta,

Istituto di Chimica Industriale del Politecnico ,
Piazza Leonardo da Vineci 32,

Milan.

Italy.

Dear Professor Natta,

Many thanks for your letter of April 1lth. indicating that
you are sending us 100 g. of 99 cis 1.4 polybutadiene. We
are looking forward to examining this sample with great ' ,
interest, and will be pleased to give you a full report of our °

findings in due course.
Yours sincerely,
<
-

With kind regards,
—



114h, April 1960

i
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our ref,332/1v Seddr ton

Dear Ih..ueuhy,

rfor the édelay wish which I sent
a sample ol oot TWO g oo ciu
Mmersd 4An this Innsibubs,

Joug A8 L

$o0 wwnyTuat Man the Lolloadn chinapeeederiahie 38

Y3 (Haw. ~ 231,000)

T St rueh g0 aradtats 4w vew will AnZomm
me of tue roeddia you vrill ovgain Jrow the examinatidn

of this prolauls
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DUNLOP RUBBER CO,LTD.

FORT DUNLOP

TELEGRAPHIC ADDRESS:
“DUNLOPS, PHONE ,BIRMINGHAM" ERDINGTON
TELEPHONE:
RRALL A L A BIRMINGHAM, 24
EXTENSION NO. % . o -
s 26th TFebruary, 190=C

)

7
EAM/EIH/ 154 : QW

Frofegsor G. Matta,

Tetituto gi Chimica Industriale del Politecnico, ;
Piazze Leonardo da Vineci, 32
i lan

Italy.

Dear Professor Matta,

note that you ars to give a paper to the Plastics

I
Tnstitute in fondon on March Hlsb. I know that on these
occagions you have many dewands on your limited time, Dut
I was wondering whetber it would be possible to have the

pleasure of your company at the fegearah ilentre while you
were in Lngland.

T think that we now have quite s number of interesting
results on cils-volybutadiene and its application
ah we would be most willing to discuss with you.

with wind repards to yoursell and iire, Matta,

inecerely,

<
[}
=
=
n
m

-
-
-
-

/ ‘
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LR
MroEGAamthy
Duhlop Rubber Co,, Ltd,
FPort Dunlop - Erdington
Prot.N.47/rl Birminghan 24 -~ England
Your Ref,.432
EAM/RIH/56

Jear lr.Murphy,

Professor Natta who is spending a period of
rest on the Alps, as he has been unwell in the last two
months, encharged me to write you. When he comes back to
Milan, he will write k

Thus I have been éncharged to tell you that he

is very sorry not to have answered before e your kind -
letter of Yanuary 18, which interested him very much.

He has not sent the cis 1,4 polybutadiene
samples yet, since he wants to send you samples offg'
very high cis content (higher than the 99%), Owing to
the unceasing progressea in polymefizaticn, he whahes
0 send you samples which corresrond tc¢ the best pre-
varation methdd and which should be more easily svaluated
with regzard to the molecular welght,

With ragards to the copolymers reguired by you,
they are produced by a Montescatini pilot plant in Perrara.
Professor Natta will inguire Montecatinl about the mailing
of a samrle to you,

With best regards,

R.Lamma (gsecretary)
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Mrofegzor X, MNatiy

Tetitutn 41 Chialea Irduztriale d2l Palitacnico,
Piazza Teonardo da Vinei, 32

Milan

Italy.

Dear Profegsor HNatta,

At lagt we have been able to nrevare molecular waight
digtribution ~urves of wasticataed and non-masticnted 4
natural rubber, whicb I have nleazzure in =zending to you
with this letter,

e have algn included fracstinnetion curves on a bhigh
ois~rolybutadiene, see Cirure 4, for comparison, I hope
you will find these figurez of interest.

T am wondering whether you ave yet able to let us have
zamples of very hirh cis-content polybutadienesz of ditrferent
molszonlar weight fractiong, which we are looking forward to
riaiuating.

0

I wazr alzo wondeving whether swnifecdinl bave yeot found
it poesible to let us bave samples of their polyolefin
elagtomers, which we would have great nleasure in evaluating
fully for then.

“ith all pest wishes for the lNew Year for yourself and
Mre, Natta,

Yrurs sincerely,



Latex natural rubber contains very high proportions of gelled
material. On mastication it breaks down rapidly to a ‘gel free product.
The following average viscosities (benzene solvent) have beed found =
together with the corresponding Mooney plasticities. o .

[n] o »‘k‘liboney '?}aéﬁcity‘ '

3.2 - ; 45
2.1 19
1.7 . 12

(Intrinsic viscosities of the sol fraction fwem umasticated smoked -

sheet or latex Tubber are in the range 6~7)

. Two samples of masticated natural rubbers of average viscosities -
3,06 and 1.58 respectively (corresponding to Mooney values of 40 and 13
respectively) were fractionated. Their integral and differential curves
are given in Fig.l a and b, and Fig.2 a and b, Tt can be seen that both
possess a broad distribution of molecular weights with a small but well
defined pesk in the low molecular welght region. The sensitivity of .

. polyisoprenes to oxidative degradatien precluded ‘sccurate ai-m\muon'

. weights caloulated from $he ‘distribution curve, and the osmotio and-

o | ;mgimnonmcodnro.

curves being obtained from high vy}peﬂar" weight pelymer.

. . The ddstributions are actwally broader then msmy of the ois
polybutadienes obtained using ‘stereospecific catalysts. Fig.} shows a
distribution of a high cis polybutadieme. .~ . .

In Pig.4 is given the ddstritution of a fractien from a high cis

_polybutadiene.  The pesk is sharper but ‘the breadtk of the dist: 'bution
s wimilsr. On Fig.4-are quoted the weight' aaam-b.rav-mtnumg;

 1ight scattering molecular weights. Ths sgresment between tha values . -
© is exosllent and served as good cenfimmation as to the accuracy of the
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Professor G. Natta,

Istituto 41 Chimlca Industriale del Politecnico,

Piazza Leonardo da Vinci, 32
Milan
Italy.

Dear Professor Natta,

FORT DUNLOP
ERDINGTON
BIRMINGHAM. 24

13th October, 1959

/

On returning from my very enjoyable boliday in Sieily, I would
like to thank both Mrs. Natta and yourself for your very enJjoyable
hospltallty. e botk enjoyed our day in Milan very much.

With regard to the interesting discuseion we bad, I think the
main point that arose was the question of overcoming the low
resistance to cracking of carbon black reinforced clis-polybutadiene
tyre tread compounds. I believe in this connection you proposed -to
send us a range of 100 gram samples of different narrow molecular.
weight distributions in order that we might attempt to find any.
significance of bigh cls content, crystallinity, and molecular welgbt
distribution in relation to this problem of tyre tread cracklng.

We would be very pleased to receive these samples and report fully

and confidentially to you on our results.

I also believe that we undertook to give you what information
we had on the molecular weight distribution of masticated natural
rubber in order that you might consider a similar distribution in
cis-polybutadiene. It wag also suggested that we might send you
details of our method of purifying butadiene for any comment you
care to make. This information is being collected and will be

sent to you in the near future.

With regard to the polyolefin rubbers, we still bave considerable

interest in tbhem, and I think you were proposing to ask Dr.
Giustiniani whether we might have samples for confidential evaluation.

With kind regards to yourself and Mrs. Natta,

Yours sincerely,

¢. P«Mﬂ"\

o



Oct.22, 1959

Be A, luzphy, Bsq.
Junlop Rubter Co. Ltd.
Powpt Munlon,
Erdington,

our ref.11C¢3/1lv Elruingham, 24

Dear LTl Urshy,

thank you Jor your leotter of Oct.13
wvhich I received with some delny, having left Iftaly
for Germeny where I am still,

In Vieshaden, Y met ,.lMadge and
Y. Coozer who probably reported you ths talk we had,

Af%er my retvrm to Hilan, I purpoee to
sand you the sanmples ol ¢is 1,4 polybutadieme of Adife
ferent narrow molecular weight distribuiion. 'I should
be very glad to regzive information on the molocuwlar
welght diptridbution of meeticated ratural rubber in
order that we mizht considaer a similsr distridbution
in our polymers, and all the other information you
kindly 1rtmtd to nond ne. ;

I heve informed Dr,.Ciustiniani of your
request of samples of the polyolefin rubbers for conm
fi2entirl evaluation,

- ™+k kindest regards to you and
iiys. lurphy,also from my wife,

G.Fatta



23 ottobre 1959

Dr.Ing.P. Gtustiniany
Amninistratore Delegato
Soc. Montecatint
Sede

18, v4£,1127/1v

Lgregio Ingegnere,

per incerico del Prof,liatta,
Le invi0o copia della lettera riwevuta da M,
lurphy, e della relativa risposta del Prof,Natta.

Meatinty saluti,

Dr.R,Lamma
(la segretaria)

For s, e X
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Caro Ingegnere,

uriseo alla presents una rolasione sul’ 'inoontro
con il Dr.durphy della Dunlop)

Penso ohe ola dene nor tardare troppo ad inviare A
campioni promessi a ¥r.Purphy. Orsai certd wravettl nostri e
44 altri sono gid purslioati e la Dunlop eertamente proverd a
Mprodurre 1 risultati.

Polohd eard via da illany pes ilvesdo ampo, ho dato
disposisioni all'Ing.Crespi afinchd vorifiohl rapidamente, appe-
na A rlesverd, lo psopriadh dei camploal oim Novasa dovradie
inviare alla Dunlop.

Pansc 3he ou vengs anchie, se L2l non ha aulla in oon-
trario, inviare plosoll oampioni (100='00 ar) 41 polisutadiene
preparaso qui dal r.Poari, dopo una verifiou prsliminare delle
proprieth 4a parte doll'lng.Craspi. Tall 1oni 1ovrebhhero cor-
rigpendars a prodottl apediali «¥ontl una § ilatrivazione
Aei pesi molecolari. La loro oaratterissasione, che la Dunlop af-
Zorna 4i ossere attressata & fure su cunpioni 41 solo 100 gry
gard molto intecessmba anche pair nole

Cordinli maluti.

G.Katta
4
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Relazione sull'incontro con Mr.Murphy della Sec,Dunlep.

Il giorne 17 settembre si 3 avuta la visita di Yr,Murphy,
Research Director della 8oc¢.Dunlop, Inghilterra, Presenti

al colloquio erano i1 Prof,.Natta, il Dott.Porri e 1'Ing.Crespi,
Hr.Murphy ha riassunto le conclusioni riportate nel rapporte
Dunlop del 12,8,59; {1 ﬁolibutadiana invisto dalla Monteecatini

4% luogo a vulcanizzati che nen differiscone dal prodotte

Dunlop. Solo 1= temperatura, alla juale sul moscola%ora 11
polibutadiene 1-4 cis perde consistenza (erumble point) & pid
elevata che nel prodotto Dunlop. Seceondo Mr, Murphy tale tem-
peratura cresce molto rapidamente con 1'aumentare del té@pre

in ois, |

Le proprieth dei valcaniazgti da miscela dm %0190 di polibutadiene
1=4 cis: gomma naturale momstrano soddiafacenti prop;iéth ed hanne
una resistenza all'adbrasione superiore a quella della £omme na-
turale, la resiﬁfenza all'abrasione dim#nuisce sensidilmente in
tali mircele #e 81 impiegm un polidutadiene s contenuto del 90%
in cis o inferiore,

Seconde Mr.Murphy le difficolth prineipali nelltottenimento 44
vulceadzzati di ottinme proprieth possono dipendere dalla diftieolt§
41 miscelare omogeneamente #1 polibutadiene 1-4 cir alla gomma
naturals (in @nalogis & quanto si verifioa con la gnmmn SBR), dale

la dif“icolth di avere proprietd reologiche molte ginill tre 4



- 2 -

due polimeri ed inoltre dalls velocitd 4i vulcsizzazions che

pud essere mzmibilmntu‘diffimtd per 4 due polimeri, Il

" grade 41 vulcanimzazione che ni richisde per fflgutndiena 14
ei” & in genere minoredr q 9llo richiasto per la gomma natu-
rale,

Cid pud spisgare come pneumatici costruiti con tali mircele
poscano dar lwogo a fercurazioni dopo qualche migliaio 41 chi-
lonetrl in condizioni di esercizio severe,

Risultati migliori dal punto 41 vista dells miscelazione dei

due polimeri sono atati otlenuti dalls Dunlop preri=cm'dande

la mescoln ocon il perefumo incorporztiq & 2009C per brevg tom-

po 2 poi rﬁttrnddllin. Risultati pure buoni =one ttati“pttt-
autl mescolando al polidutadiene 1«4 cir~, eli 44 polibufédianu
1=d cis 8l 30=92%; i soné cosl ottenute proprieth Teclogiche
eimili & quelle della gorma naturale, |

Secondo Hr, Murphy, las distribuzione Adel pesi molecolari pud
avere un'influsnza deciciva sulla mi~celazione dei duz polie
meri, Alio statc sttusle delle conoscenze non & po-sidvile af-
farm@ra ge ~ia preferibile un polibutadiene a distribuzione rie
stretta di peso molecolmre o una cumhinaziene di diversi polidutadieni
a distridbuzion rispresta, ’

Xy.Burphy sarebbe molte lieto di ~saminare 441 piccelil campioni
(10°=200 g ciren) 41 polibutadiene 1=4 cis a vario pese uolecolsyre
ed a distribusion: ristretta, Cid permetterobbes 41 avere un'inw

dicnzions utile rullo peeeibilitd migliori 41 impilego del poli-
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butadiens, la Lunlop pos=8le un piccole impianto pilota per la
produzione 11 polibutadiene 1=-4 e¢is, con une potenzialitd a1 8
1ivhre/glorne (20 kg/setiinanz) usando catali--ateri a base 41
titanio, La'palimerizzaziona 3 seeguita convertendo 11 0% del
butadiene, in una mimcela contenente il GO% di eeano e 11 #0% &t
butadiene, Oppure =i pud ueare come solventz lo eteszo hutadiene
con eonwefaioni perd molte mineri (177 cirea), 11 voneumo di woe
taliz-atore totale & dal Q,7% sul polimero formate., Il butadiene
viene eselccato =u A1‘03 e Ir,furphy chieds cheo percéntuala 11 o=
nidith & aamissibils nel ROWOe 1O (10 p p m?) 2 quali POSTONe 8fe
eere i moiocdi &4 enaliel,

Hr.furphy ha anche riferito cha il paliisoprens 1=4 cia a1ntat1e¢
ha une resistenza rlla lacerazione minore A1 quella delia gomran
naturale, Cid potrebbe Par fensare che tale importants proprieth
sia legata alla purez=a eterica e non ﬂpscifiaatamehfe al tipo 41

polimaro.



Relasiese sull'fneeatre con Mr,Murphy della See.Dmleps

I1 glorne 17 ssttembre o1 b svnta 1a visite &1 Yr,Murphy,
Researeh Direstor dells See.Dunlep, Inghilterrs, Presenti

sl solloquic ereno i1 Pref.Natta, 11 Dett,Perri,e-1'Ing.faempd,
Ny,iurphy ha riassunte ls cenclusical ripertate nel rapperte
Dunlep €81 12.8.59; 11 pelivussdisne inviete dalla Neuteeatini
& luegs & vulomissatl che men differisesne dal predette
Banleyp. smuwumnuqmmmmu
polivutadions t=4 ¢is perde censistensa (emusdle poins) b pib

elavata che mel predette Dunlep. Seesnde Ny, Murphy tals ten

perature eresce melte repidsnente ml?m del tencre
in eis, | |
mammmnmunmumzm
ted oiss gouma Raturale mestrene seddisfasenti proprieth o4 haung
wna resistenss all'ebrusions superiere & gwolls della goume mae
Sarale, la resistense all'shresiens diminvisee semsibilmsnte in
uumxcnumaummmmawumw*
tn ois @ saferiere, | - |
mwnmmmw-uuwmu

mnummmwmmmu .

ummwnwummw
M(umm-nmuummh”m)g

1a 8127100180 41 avere peprieth reslegichs welte sinfli tre §



due polimeri ed ineoltre danlla velocitd 41 vulomiszaziene che
pud emsere sensibilmente differente per i due polimeri, Il
grado 41 vulcanizzazione che si richiede porpg%ibutndiene'1~4
eis & in genere minore @ quelle richiesto per la gomms natu-
rale, | |

C1d pud spiegare come gnnunstiei costruiti cen tﬁli;miaoele
possano dar luoge @ fessurasioni dopo qualche migliaie di chi-
lometri in condizioni di esereiszio severe,

o ~ Risultati migliori dal punte di vists della miscelazione dei

due polimeri sono steti ottenuti dalla Dunlop preriscaldando

la npocola cen 11 ?7»,fui» incorperely a 200°C per breve tem=
Po @ poi rgffreddatido. Risultati pure buoni sone stati otte-
nuti mescelando al polibuéaaions;1é4 cia; eli a1 polihﬁtlﬂiann
=4 oie al 90-92%; =i amnn cosl ottenute propristh raalogibha
simili & quelle dclln gomaa naturale,
Secondo Mr. Murphy, la distribuzione dei pesi molecolari pnb
avers un'inflnanaa daeiaivn sulla niaualanieno dei due poli-

gx - meri, Alle state attuale dollu acnnlocnso non ¥ p@ssibiie at-A

{f-rnnrv se sia prufcribilo un polibutadiene a d@utrabuzieua -

~ stretta di paue molecolare ¢ una cqu‘nnniuno a1 diversi polihutu&ieni

T * distribusions rispresta,

lnrphy alwnbbo molte ldade 44 unamdanru add pﬁaeoli csmpiond
(100200 g oirca) di pelibutadiene 1~4 ois a varie pese molecolare
od a aintribnnin#e ristretta, aib‘purnattpr-bbe d1 avere un'in-

‘dicaziene utile sulle pessidilith miglieri 41 impiege del poli-
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Yatadiene, Ia Dunlep pessiie un piccole inpisnte pilets per la
produsiene d1 pelibutadiens 1~4 ois, con uma petensislith &1 8
1ibbre/giome (20 ke/settimana) usando catalizzateri . babc' a1
sitante, Ia polntrﬁmimu b essguita convertendo il M del
butadiens, in una miscela aexitmonto 11 60¥ 41 ssano e 431 ieﬁ ui
butadiene, Oppure si pad usare coms solvente le ﬂe{qze' butadi;ﬁa
son conversioni perd moiid mineri (10% eirea), xlmm ax.u-
talizzatore totale § del 0,7% sul polimere tnmtn. Il \mtnﬂiaﬁ
viene essicoato eu 31'93 ¢ Mr.Rurphy chiede che percentuale di u-
midith 3 smmissibile nel megemere (10 p p n?) e quali possenc es~
sere i metodi di enalisi, |
nr.mmw ha snche riferito che il poliiseprens i~4 ecis sintetico
ha una resistenss alla lacerssione minere 41 quella della gemma
naturale, 'en potredbhe m ponsare che tale inmpertante proprieth
sia legata slla pureszsa sterica e non specificataments al tipe di
polimere, |



N A Sept.16, 1959
o [ JJ

Ir, Hurphy,
Touring Hotal,
Via Tarchetti « 'ilano

our refs1003/1y

Deaxr Mr. wahy,

I wish you could ocall me up as soon
ag you arrive in .lilan, beceuse I would like to
come and fatch you at +tha Hotel Touring to acecoms
paxy you in yowr wvisit to our Institute.

Mrs,Vatta will be very glad to be-at
Mrs, furphy's disposal for anything she would like
during her stay in ldlan, and will eall her up in the afternoexy.

We shall be really pleased 10 have
you and las,Murphy as our guests at home for Bf

e

Clad to see you soon, I send you and
Mrs, llurphy, my best regards,

_ G.Natta






Sept.9.19%9

Hr,B.A .llurphy.
Dunlop Rubber Co, Ltd.,
Fort Dunlep
Erdington,
wr ref,979/cg Birmingham, 24

Dear Mr, RMurphy,

_ Thank you very much for your letter of
September 4, i

As agreed in our previous communications
I expeot you shall be in Milan on the 17%h of September,
As regards the booking of a double~bedded room for you,
I realize that it is rather difficult at pressnt, owing
%o the fact that a Congress is be@ing held in Xilan, KNever-
theless the Montecatini Co, oould book a room for you st
the Touring Hotel (Piasza della Repubblica - Milemo )

Glad to meet you soon, I send you and

Mrs, Murphy my kind regards,

r

G.Natta
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4th September, 1959

EXTENSION NQ. 432 {RQ‘JSTR”UF DEL i i 4 ‘

EAM/RJH/655 4 -“'1-

Professor G. Natta,

Istituto di Chimica Industriale del Politecnico,

Plazza Leonardo da Vineci, 32

Milan

Italy. ' f

Dear Professor Natta,

I am sorry I have been such a long time in confirming my
cable that I would like to visit you in Milan on September 17th,
but I am looking forward to it very much. My wife and I will
be arriving at Milan airport at 12.40. so that I should be i
avallable within an hour or so of that time, if convenient to

you. ¥ ! y

I wonder if you would be good enough to ask your secretary
to book a room for my wife and myself for the evening of
September 17th. We leave Milan by air for Rome next morning.

You may be interested to bave the attached copy of,ouf'
report on the sample of Montecatini cis-polybutadiene which,
when mixed with natural rubber is a very promising alternative

for natural rubber. However, I can discuss certain polnts
about it when I meet you.

With kind regards to your wife,

Yours sincerely,

f. MW_Q}
/-.



MY | jy"”(J Sept.4, 1959
i My, B, A, Murphy,
op Rubber Co,Ltd.
rt Dunlep
. Erdington,
our ref, 932/1v Birmingham 24 (England)
D.w W.W ]

I apoleogize for answering yow kind
letter of August 20 only nows the cause of my de=
lay is due to the fact that I have come dack from
a holiday peried Just a few days ago.

I shall be very glad to meet you on
the 17th of September and I hope that, by then, the
liontecatini Co. will already have sent the samples -
of highly 1,4 ois polybutadiene, having the charactoer=
istios I already descoridbed, and an elastic dehaviowr
sinilar to that of the natural rubber; even if carbon
black is absent.

The sampleswhich was previously sent,
had been obtained at the lNovara laboratories at pars
ticular conditions, using substances favouring chain
transfer processes, in order to obtain a product which
could be easily worked in a mixer. But this process
of regularization of the molecular weight damaged the
elastio properties, even if the relative percentage
in 1,4 o1s unite in ocomparison with the other units
of polybutadiene is still fairly high,

Iooking forward to seeing you, I send
you my best regards,

G.Ratta



DUNLOP RUBBER CO., LTD.
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EXTENSION NO. 432 20th August, 1959

: “' -Tu« §) DI t,h Mz‘ 4 f
WO DEL POUTEGNIL |
!
| ¥ 244501339 = i
EAM/RJIH/596 'R § 37 i
Professor G. Natta, = n,
Istituto di Chimica Industriale del Politecnico, (/0},9 A
Piazza Leonardo da Vinci, 32 e 44&‘_v~
i et
Ital’- 2 Y & i y
o e
B R
Dear Professor Natta, J{vaﬂ f§

First of all may I thank you for the card I received!ffom
you during your reception of Mr. Blackwood. It was a very
nice thought, and I wish I had been with you.

Mr. Blackwood told me that you found our cis-polybutadiene
rubber similar in physical properties to the sample we bad from
you, and also with the Phillips rubber, but that you had recently
evolved a new catalyst system which would give you a 99% cis
rubber. He mentioned that you felt this would be capable of
being used without admixture with natural rubber, and also even
without carbon black reinforcement. He did say that you would ;;; ¢@7*$4¢

be able to let us bave about 15 kg. of the new rubber during 'oivggwi
September, and we would certainly much appreciate receiving this, ‘ay&vYﬁ'
and would, of course, report to you confidentially on our : ™
findings in due course Mmjf
Phillips, Dunlop, and Montecatinl cis rubbers to date, & B

blended with natural rubber, bave very attractive properties
for tread stocka, Our experience so far is that they crack
more readily than natural rubber treads under severe conditions
of service wear in truck kyres. We are carrying out extensive
physical research on this phenomenon, and any views you have on
it would be welcome.

Will you please give my very kind regards to Mrs. Natta,
Yours sincerely,

z
F-






AV AR
" o

W)

c.p.c. : Prof. NATTA

R

Milaa, August 27, 19%9.
Dear My, Beharrell,

Thank you very much for your letter of August 18
and for the enclosed documentation,

Our Departments have carefully examined the resul:s
also in relatien to these which are obtained by tham ia the centimueus
evolution of the study of this attractive preduct, !

Mest liksly, net te say sure, the sample seat fer
your laberateries sxamisation has falt the unessiness which continuously
influence sur cellaborators when they deal with a product te be sent te rubber
transformers. They attempt, in othar words, tie arrive at preducts
Mummmyumumudmrmkummm

preperties,

It is perfectly trus that, accerding te what atated by
Pred. Natts, it is pessible te arrive at a product centaining 97/98% of
1/4 cis pelybutadiens sad which is cemparable te rubber for its elastic
preperties, Almum:wcmohn-u(hmumsn
shundant sample - for inst. 19 pounds - of 2 preduct having these proper-
ties and which therefore can be utilized alse net blended with natural
rebber, Our Depariments shall ceatact your offices direct far the delivery

of this m‘.

As te patent situatien, the memerandum prepared by
your Department reflects exactly the pesitien alrsady kuown to us. The
conclusisns wiich our campetent Department weuld arrive at appear te
slightly differ from tha onss centained in your memorandum, especially
as regards Du Pont damination, Al any wate, our experts shall have
the eppertunity of discussing this argument at the preper timae,

Neadless te say, I am watching with great satisfaction the
preogress of sur collaboratisn sad 1 do tyust that arrangements of mmtual satis-
factien could be arrived at seen,

With my best regards,
Yeurs sincerely,

Mr., G.E. Beharrell

Dunlep Rubber Ce. Litd,

8t. James's Houss, St. James's 8t,
L.ondon, §.W, 1,



c.p.c. : Prof. NATTA

.

Milan, August 27, 1959,

Dear Mr_. Beharrell,

Thank you very much for your leter of August 18
and for the enclosed documaentation,

Our Departmants have carefully examined the results
also ia relation to those which are obtained by them in the centinuoas
evolution of the study of this attractive product,

Most likely, not to say sare, the sample sent for
your laboratories axamination has feit the uneasiness which centinzously
affects our coliaberators when they deal with a product te be sent to rubber
transformers. They attempt, in other words, to arrive at products
allowing an easy workability to the detriment of other not less interesting

properties.

It is perfectly true that, according to what stated by
Prof. Matta, it is possible to arrive at a product containing 97/98% of
1/4 eis polybutadiens and which is comparable to rubber for its slastic
properties. As scom as possible we shall send to your laboratories an
abundant sample - for inst, 10 pounds - of a product having these proper-
ties and which therefore can be utilined also not blended with nataral
rubber, though having satisfactery workability properties. Our Departments
shail cantact your offices direct for the delivery of this sample,

As to patent situation, the memorandaum prepared by
your Department refiects exactly the position already known to us. The
conclusions whick sur competent Department would arrive at appear to
slightly differ from the ones centained in your memerandum, especially
as regards Du Pont domimation, At any rate, eur experts shall have
the epportunity of discussing this argument at the prepar time.

Neediess to say that I watch with great satisfaction the
progress of our collaberation and I do trust that arrangemaents of mutual aatis-
faction could be arrived at seon.

With my best regards,
Yours sincerely,

Mr, G.E. Bsharrel

Dunlep Rubber Co. Ltd,

8t. James's House, 5t, James's St.
Londom, 8.W. 1,



26 agosto 1959
Ve f\‘,".jh‘f
J{j/ / Ing.Piere Giustintant
¥ Amninistrators Delegato
Soe. Hontecating
Sedo

Care Ingegnere,

unisco alla presente una breve relas
visita 41 Mr,Blackwood della Dunlop

My, 3lackwood aveva ceroato 44 metter=
81 4in oontatto con Lei ed & stato spgacente 41 non
averla potuto inecontrare.

Ltindiriszo 44 lMr.Blackwood 3 1) se=

R.R.Blagskwood, General Manager
Dunlep Rubber Australia Limited,
108 Flinders St.

Melbouwrne Cf

VICTORIA (Austrelia)

guente:

Coxrdiall saluti.

G.Natta

&ll/



Relazione sulla visita 41 Mr, Blackwood & Champoluc presso il
P”fd Ratta.

I1 7 agoste u.s. si d avuta la visita di Mr, R, R,Blackwood,
Genoral Manager della Dunlop Austrqlisna a Champolue,
Ia Dunlop Australiana & una societh relativamente indipendente
dalla casa madre inglese; la sua produzione glodbale & circa la
meth di tutta la produzione sustraliana, mentre ha unae netta mag-
gioranza per la produzione di articoli vari in gomma (tubi, arfi-
coli vari ecc,). |
Il consumo australianc 41 gomma 3 di 45.000 tonn/mnno 41 cuil
30,000 tonn d4i gomma naturale e 15,000 tonn 41 GRS, E' opinio—
ne 431 Mw, Blackwood che 1l consumo 4i GRS potri aumentare note=
volmente se quest'ultima verrd prodotia in Australia.
Per tali ragioni la Dunlep Australiana insieme ad altre societh
dell*industria della gomma s$a progettando 41 costituire una so-
cietd per la produsione di gomma sintetica in Australia. Le de-
cisioni relative a tale progette verrano prédse nel prossimoc ot-
tobre., ¥r, Blackwood =i 3 dichiarato molto interessanto sia per
" 41 polibutadiene 1-4 cis che per i copolimeri etilene propilens.
Nel caso che la Dunlop ¢ le &ltre societd australiane decidessero
per un impiante 41 GRS, il butadiene verrebbe ottenuto da deidroma-
zione del butano eon il processo Houdry od altro processo analogo.
Mr. Blavkwood pensa che:la eenfersione d1 un impianto per GRS ad
un implanto per la produzions 4i polibutadiene ¥~4 cis possa esse~
re ottenuta utilizzando una buons parte delle attrezzature dell*im-
pianto primitive,
Per quanto riguarda i copolimeri invece, & disponibile a Sidney
un gas contenente etilene e propllene ottenuto per cracking 41
gusclil ¢on un vecchio processo tedesco funsionante ad intermit-
tenza. Di tale gas 3 in fase di attuazione l'uRiliszazione dell'e=-



- 2 -

tilene tnnﬁe gorgegliare 11 gas nel benszole in presensa 4i
catalizzatore per produrre etilbenzolo e quindi stirolo; il w "
repiduc verredbbe usato per riscaldamento nella cittd 41 Sidney.
Lo stirolo cosl ottezmute pud essere utilizgzato per 1'impisnto
41 GES a1 cui i d detto sopra. Ia disponibilitd di tale gas
3 a1 cires 30.000 tonn/anno di etilenej 1l suo costo & di 2 pen-
nies sustralisni per libbra (la sterlina sustraliana equivale al~-
1tincirea a 16 scéllini inglesi), |
Mr, Blackweod chiede se » possibile ussere tale gas per la sinte-
8i dei copolimeri stnanq-pmpuengz gli & stato osservato che
11 rapporto dell'etilene rispetto al propilene & troppo elevatoy
i1 gas contiene inoltre compostli nocivi per 11 ecatalizzatore im~
piegato ed ¥ preferibile partire da monemeri puri nel rapporto
adatto per ottemere 1il copalm;o etilene—gropilm ad una per-
cenjuale controllata dei monomeri. "
Mr. Blackweod ha inoltre riferito che in Amerieca la polmriszaé-
zione del butadiene a polimero 1-4 cis, viene anche eseguita in
mode continmo senza solventi in un'spparegschiatura dalla quale
alla fine viene ottenuto per estrusione il polimerc finite. Il
‘menomero non reagito viene ricuperate e riciclate. Tale ‘apparee-
chi sono costruiti dalla Welding Process Incorporates - Norrisville
Pennsylvania,
I1 polidutadiene 1-4 cis viene venduto attualmente ad Akron per
piccoli gquantitativi a 35 cents/lb, Il poliisopreme 1-4 cis dells
Shell cesta 30 cents/lb a Los Angeles e 35 cente/ld ad Akxron. Ia
Shell cestruiph prossimamente un impianto di 40.000 tenn/anno 41
peliiseprene 1~4 cis,
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! 30 Imglio 1939

BEgr.Ing.Piero Giustiniani

Apministratore Delegato
Spoietd Montecatini

Sede

Rif.N.893/rl

Caro Ingegners,

Le unisco la relazione sulle caratteristiche del
polibutadiene 1,4 cis, che 3 stata rielaborata da SEID in base ai nu
nuovi dati forniti in parte da NOvara ed in parte da noi.

Penso che tale relazione possa essere inviata alla
Dunlope.
Cordiali saluti.

G.Natta

All/’



30 Imglio 1959

Egr.Ing.B.0RSONI
Direzione S.E.®.S.
Societd Mpntecatini
SEDE

Egreglo Ingegnere,
Con riferimento al precedente colloquic
telefonico, Le confermo che Mr.Blackwood della Dunlop ver:sh

a Milano i1 6 agosto,
Come d'accordoj La pregherei di inviare una macchina

rontecatini all*Albergo DIANA alle ore del T agbsto, dove si
troverh anche 1'Ing.Crespi che accompagnerd Mr.Hlackwook a
Champoluc e lo riaccompagnerd a Milano in serata. '

Cordiall saluti e auguri di huone vadcanze,

G.Natta
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ISTITUTO DI RICERCHE

MONTECATINI

SOCIETA GENERALE PER L'INDUSTRIA MINERARIA E CHIMICA
ANONIMA « CAPITALE VERSATO L. 100.000.000.000

MILANO

Novara, 1/7/195’

“Q. DONEGANI"
Egreglo Sligner | T EENCD |
ing., PIERO GIUSTINIANI e e e % |

Amministratore Delegato

- Sede - =
e p.C. iy i ;j' s,
S1g. Prof. GIULIO NATTA o Y e
" Ing. GIULIO BALLABIO | g A~

Caro Glustinieani,

ml riferisco alle letters del Sig. Prof. Nette In dete 26 u.s.~

Che lo Montecatinl abbis rispetto na minore esperienzs
nel cempo delle velutezione delle gomme elastiche non deve sorprende-
re nessuno, perchd 1l pollibutediene 1-4 ¢ls preparoto lo scorso enno
dell'istituto Denegani & le prima vera gomms prodotta dalla nostre
Socletd In grado di competere con le altre gomme del commercio sinte-
tiche e noturall,

Nel contett! avut! con | tecnlicl dells Plrelll, contatt! che non sone
stet] per nol offstto mortificent!, In 4 o 5 sedute si 3 potuto arri-
vare olls preparazione di cemplonl di tutta soddisfezione per |'induy-
strls dells gomme.

Per una valutoezione generale di un elestomero non si pud trascurare
la parte tecnolegice ¢ le nestre valutazione in tal senso del compto-
ne Inviatocl dalle Dunlop derive delle nestres esperienze, dal contet-
t1 avutl con o Pirelll e delle notlzle ricavate dolle letteraturs
tecnica (Rubber ond Plastics Age, Ottobre 1958, peagg. 867-874),

Scendendo In dettagllio, sle le Pirelll sle lo Phillips dichlarsnc che
presenteno difficoltd di lsvorezione | polibutadient 1-4 cis che hen~
no un Mooney superiore o 40-50, :

Le Indicezion! relative "working on the roll-mixture” hanno 1| confor-

to de! det! ripertat! nelltarticolo sopre cltato,secondo 1| quale |
tipl di pollbutediene con Mooney superiore a 40 non sarebbero conve~

Cam. di Comm. 48164 - Casella postale 149 - Telefoni 24701 - 24705 - Telegrammi GABBROCHIMICA - NOVARA

(A4) - 2000 - 6.50



MONTECATINI

SOCIETA GENERALE PER L’INDUSTRIA MINERARIA E CHIMICA

Seguito alla lettera *z

nlentemente Implagebl ! neppure nslle mescole con gomms natwrsle.
Pertanto ic sffermaziont riportets in quasto paregrafo nom pesso-
no frovere difficolth od essere eccettate,

Debbo in ogal modo for presente che tutto quantc affermete sl ri-
ferisce al camplone eseminate {Mosney 67,5), & pertento sersbbe
opportuno domendare ells Duniep cemplon! d1 gomma # Meoney 40 che
3 quelio richlests dagl! witilzzatort.

Le conclusioni rlepliogsne ¢ riossumonc tutie quanto dette nel po-
ragrefl precedent!.

Dells note preparets per 1a Dunlop serel delfltavvise di elininere
s pag, 2 quanto sl riferisce alltenallst del cobalto o de! mollbde
no, doto che quest! slement! non sone presenti,

- tadubbliomente ol PolTiscnico ci some teonic! 41 alte velorey tutte-
vie 11 dott. Ceselil dali®istitute he orme! uno vastissime ssperien~ ‘
ze sulltensllisl 8l1%1.R. svendo segulto tuttc 1| nestro lavere sul-
le polimerizzezione de! butadiens, 3 perfetienente sl corrente det J
metod! Impleget! ol Politesnico o olla Phillips ¢ fu incericato, d'ace
corde son 1l Prof. Metta, di analtzzere 1| complione di pellbutediens
1=4 cls presentsto all’Espesizions d! Bruxeiles e di preporers o .
spetire reletive, » =

- Per quento ¢l de il complons Dumlop, 1! dott. Ceselll he proge-
duto slitenalisl com 11 metodo elaborato sl Politemnico e descritio
o pag. 4 del repperto n® 44,

in questo tipo 41 enslisl oltre slltinfluenza dell'epparecehio ¢*2 :
wns interpretezione seggettiva che pud portsrs s seortt di qualche X,
t} dott. Coselil & In gemarale um po’ prudente nell'assegnere ol
nestre polibutedions #110l!l molte elevatl. P

- Por o«ib she rigusrde 11 controllo che 1! Polltecnice desiders fors,
ul premure comwmicer?! che, gis wn mese {o, fu spedito do me direl-
tements ol Prof. Natte un samplone d1 100 g dal pollibutadions Dunlep
eon tutts lo mdt:r!ﬂuh ‘: m: trovata: titele In 14 gls,
=4 trans & 1~2, gule, peseo meleseolare, viscosiid Meeney.

(Ao vibgal om b Plolts )
PSRV = YT RN S AN
Cordlall saluwti,

MOD. UGEN 6 (Ad4) - 20.000 -~ 8.57
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- s Milano, 27 giugno 1959

Caro Natta,

Polibutadiene Dunlop -~ Alla Dunlop & gia stata inviata una rela- li
zione abbastanza "purgata' che, perd, ha dovuto necessariamente .
contenere qualche elemento, altrimenti si sarebbe composta sol-
tanto dell! indirizzo e della firma |

Dalla relazione & stato depennato con cura tut-
to quanto si riferiva al nostro prodotto perche¢ & bene che le osser-
vazioni su questo vengano fatte dalla stessa Dunlop.

Dico all! ing. Marullo di mandarlLe un residuo
d{ campione, se ancora ce 1' ha, perch? Ella possa controllare la

composizione all' analisi infrarossa,

In pari tempo Le faccio pervenire, a parte, l'e-
dizione purgata della relazinne che & stata mandata alla Dunlop.

Cordial{ saluti.

Preg.mo Signor QW
Prof. GIULIO NATTA i

MILANO &MMOM& y:
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Bgr.Ing, Py Ciucd
Ammiuistratore
Soc. Montedasing
8
Pe0, Ing.Jamllo

ing.Ballab¥ic

e, ,rif, TR/ eg

Cepotte 1 Pelibntadiens

Care Ingegnaxe,

ho avuto in visisne da purte dei SEIP uno e - cie

della relasione di Novara N*64 del 3 giummo (che 10 non evews i«
sevuts), nel quale vengedo riferisd 4 risulteti dellt'ssame 443
pelibutadions DUKLOP ricoe in waith 1,4 ois, by

Immeagine ohe Lei vorrd rispondere slla DUNLOP tenendo eemto di
risultati dell'esame i Newarm, ¥4 permetto 41 suggertrlie déf 11~
attare le informmzieni da tresmetsere slls TUNLOP, »liminande

to guan®® 21 riferisce alle prove teanolegichs, im quanto tau O
ve sone certamente state fatte gih dslla DUNIOP stessa 4in mads 0«
to pid eseurisnte o vi » 41 perieelo she lo prove fotte & a
laseine 1'inpressions che la Menteoat¥ini ad-is munn ningre - L M
sa n°l osapo dolis wainsasione dells gomns elastiche, wm:tt rie
afferamsioni qu-li quelle & pag. 4 del paragrafo “wevking on. 0
roell-mixture” appaiono mokte discutivili, ‘nche i'ulviam m L~
le conclusioni a pag. 7 non pud sssere genernlissata aella ‘1
tule relmsiono,

Sensiglisrei peroid 41 comunicare alla DUNIOP ltanalisi L. ruvonon,
le eurve diletometriche, le curve 44 oristallinith, o8 - e
te 11 rebound e hassa temperaturs,

Gradirei pard controllere la compesisicno dol polibutediens all e
nalisi dafrarosss al Pelitecnice, 4ato ohe dispominmo qui 43 w
etalff in tals oampo ohe conoras a fondo i netodd nnnlitied,

Cordiall saluti,

G.Natta




S, R July 23, 1959

A Marphy Esq.
Dvnlop Rubber Co.,Ltd.
Fort I:'.mlop’
. Erdington,
our $ef. 870/1v Birmingham, 24 (Ma.nd)

Deay &, lMurphy,

thank you for your letter of July 20,
I an sorry not to meet you in Italy &8 I hoped to,

As regaxds the vieit of lx.Zlackwood, I
would like to have full details before the 29th
of July as I shall not be in Milan afterwards and
the laboratory of the Polytechnic will be olosad.

In order to arrange the trip that 1r.Black=
wood will take to Champoluc, I would like learning, :
before my lsaving, where 1t will be possible to find
m.m&ﬁkmoa, in iidlan,

I herewith onclose tha proofs of a paper des=

cribing the I.R, snalysis of incaturations in pélybu=
tadicenes, we are adopting at present.

This method gives valuos whigh are slightly
highar than the ones obtained by means of the first
method we used on a solid £ilm and are slightly lower
than those obtained by Pnillips, (Anal,Chem. 31, 529 (1959)

With my kindest regards,

G.Natta






‘,;,L»"'\"i . ;\_f--, 16%h July 1959
\

E.4 Murphy '
DUNLOP Rubder Co. Ltd,,
Port Dunlop :
Erdington

%mm..g.s
Inghiléerra

our refs,.833/eg

Dear Dr, Murphy,

The deMy Wit which I snswer your kind letter
of July 8, 1959, is caused by the fact that I arrived in Nilan
just yesterday evening, after a weei's Journey adroad, :

Prom the 1s% of August I shall be en holidays as Champolue (Ao~
sta Valley) which is a very picturesque spot placed at 5000 feed
of height adowe the sea level,

As I #3A11 de very pleased to see both of you, if you and Mr,
Blackwood like to visit me and to go sightse~ing the Aosta Valley'
and the Isalian Alps, I shall send a car to feteh you at the e
address you will communicate ne,

Generally the Milan weather in August is very het: therefore ale '
post everyens (and alse most ¢4 the Montecatyini people) takes =
this opportunity of geing on holjdays, I believe thas also you
will enjoy Ohampolus much more than XNilan, ‘

With my kindess regards,

G.Natta

...................







/J/ ﬁf&//"’ 23rd April 1959

- Mr, Murphy
i unlop Rubber Co,.Ltd
Fort Dunlop
Erdington
BIRMINGHAM 24

rif. 495/pn Inghilterra

Dear lMr. Murphy,

thank you for your kind letter of April
16th.

. Ing. Giustiniani has informed me on the
intervew he had with you in London and I was very
glad to learn that a collaboration will be deve- :

= Toped between the Dunlop and thé Montecatini, par-
_ tiocularlyjiin the field of 1-4 ois polybutadienes.

with the kindest regards,

F

Sincerely yours,
G. Natta
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!

Professor G. Natta,

Istituto di Cbimica Industriale del Politecnico,
Plazza Leonardo da Vinei 32,

Mllano

Italla.

Dear Professor Natta,

Thank you very much for your letter of 8th April which we
found very interesting. I

I expect Dr. Giustiniani will be informing you that we had
a very good meeting yesterday and that arising from it proposals
were made for collaboration between Montecatini and Dunlop on
cig-polybutadiene.

It bas been arranged that we exchange samples of cis-polybutadiene
and that I am to send our samples to Montecatini for the attention of
Dr. Ballabio in Milan.

I personally am very pleased about tbls, and am looking forward
to the poasibility of increased collaboration with Montecatini and,
I hope, yourself in the future.

_ Witbh regard to the scientific points raised in your letter, I
bave passed these on and we would like to reply to them later.

We shall be very pleased to bhave a copy of your manuscript on
the infra-red analysis of polybutadienes, which we shall read wlth

great interest.
Yours sincerely, f*(L-‘1¢LV1
7 g

-~

With kind regards,

s
>l
-
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Anril 8th 1959

v
eV
Br, ¥, MMurphy
Dunlop Rubber Co,Ltd.
Fort Dunlop
BIRMINGHA'T 24
our  réf 402/pn u,,r . -
o 11 v Bt
your ref, BAII/EWS/139 A it o
/4,4 Sy ) 4’/} 7*‘*' {1
{

Dear Depector Murphy,

coming back to Milan after =some days
absence 1 found yocur kind letter of ‘March 26th which
arrived just on March 31st,

As my secretary has already written it
was not possible to me to come to London for the Inter-
national Conference on QOo-~ordination Chemistry.

Ing. Giustinianl told me that pegpall
have the pleasure to meet you on April 14th, i

I thank you very much for the report you
sent me n, CR18566 of the spectruscopic Section,of your
Chemical Reseerch Dpt., in whieh you compare the resulte
of the infrared analysis you effected on different voly-
mers with a high 1,4 cis polybutadiene content.

I shall send you in a short time copy of
a manuseript on the infrered nnalyesis of the polybutadienes
which our spectrosconic section is prepsrins Tor the print-
ing.,

We think that the main ceuse of the diver-
gences bhetween our results and those of Thilipes ie due to .
the fact that an adsorption band of the isoctactiec 1-2 mo-
nomeric units falls in the zone utilized to determine the
integrated ndsorption concerning the 1,4 cis, N

A confirmation of the low title of 1,4 cis
polybutadienes Philips is given by ite low melting témpe-
rature (ahout -8°C) with respect of our best 1,4 cis poly-
butadienes wich melt at about 0°C,

The considerable differencee of the mechanic-
al properties nmust »e therefore attributed to 2 stntistie

/o



Apri1 8tk 1959
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letter to Dr, Murphy - Dunlop Robber Co, = Birmingham

distribution in the polymeric ch-in of the monomeriec
unite having different chemical or steric configuration.

I have the pleasure to inform you that the
researches in the field of the 1,4 cis polybutadieneiii .
production in pilot plants are going on very well and
therefore I am sure that a corimere4#f production of 1,4 -
cis polybutadiene may be decided in Italy in = short
timB. t 4

y kindest regard to you and Mrs, “urphy,

“incerely yours,

G. Natta

P
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e S 26th March, 1959.

Professor G. Natta,

Instituto di Chimica Industriale del Politecnico,
Piazza Leonardo da Vincl 32,

Milano,

Italy.

Dear Professor Natta,

We bave recently been carrying out comparisons on infra
red spectra of polybutadiene rubbers and I thought you might be
interested to have the enclosed report, which summarises some of
our findings.

You will note we have used the information published in
your recent paper to the XVth Annual Technical Conference of the
American Society of Plastics Engineers in January last.

Although we have not been able to arrive at the very
bhigh cis contents you have achieved, we are now in the region
of 96% and find that even at this level the rubber is of
considerable potential interest.

I was wondering whether you feel tbat it might now be
possible for us to exchange samples for evaluation. I believe
we are meeting Dr. Giustiniani on April 1l4th and perhaps this
and other possible collaborations may be considered on that
occasion.

I note that you are giving papers at the forthcoming
International Conference on Co-ordination Chemistry between
April 6th and 1lth. A visit from you would be very welcome at
the Research Centre, either before, during or after the conference.

With very kind regards to you and Mrs. Natta,

=t Yours sincerely,

f/’/////’d



¥r. B, A, NURPHY

Dunlep Research Cenire
Dunlop Rubber Ce, INd,
Fort Dunlep |

Dear l&.&w, | |

with referense %9 your kind letter of R

Merek 26, 1939, I wisk to inferm yeu that Prof.Fatia o

sy et Jresens, out of Kidem,
Nereover, due %o wnferesesn engagements, he

eannst Sttemd the Intermationsl Confeveneo on Cotrdss
nation Chemistry in Londen, The twe pepers w Prof,
Fatta and eoworkers will be presented omly Pref.
Gtorgio Massansi snd eme W Pref,Piero Pino. "
Prof,Natia will reply to your letter as soen
as he will be bask in Kilam.
¥ith best regards,

Sinosrely yowrs,

Dr.R.lemma (seevetary)



qi;) \rjﬂk fg”r | December 24, 1958

ire Beho Murchy
Dunlop Rubber CoeLtd.,
Fort Dunloep
Brdington
1373/md Birmingham, 24 (England)

Dear Mr. M‘lﬂ'phy,

I was pleased to receive your kind letter of the 19th.inst.,

I knew that lMr. Giustiniani had recently written to ir.
Beharrel suggesting a meeting for the sesend half of February. ’

I am going to lsave for a short period of vacation to
Switserland and I shall be back about at the half of next month. After
that time, I will gladly meet you. '

I learnt, to my pleasure, that you are progressiné steas=
d4ly voth with cis-polybutadiene and olefin rubbers.

As for 1,4 c¢is polybutadiene, we were able to get some
fundamental impgovemenis, since we are in a position to obtain, directly
oy polymerization, #mot only the wanted moleocular weights, but also a
predetermined distribution ¢f the same molesular weights.

Montecatini is oresently being carried out inm pilot plants
both the production of copolymers and high puriiy 1,4 cis polybutadiene.
I do hope that within the time iir. Beharrel set aside for visiting Mr.
Giustiniani, the sityation will have sufficiently evolved and that meeting
may be fruitful.

With renewed grootings and wishes whioh 1 beg you to convey
to Mrs., Nurphy, 1 remain,

Sinserely yours,

G. Natta
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Professor G. Natta,

Istituto di Cbimica Industriale del Politecnico,

Plazza Leonardo da Vincl, 32,

Mlilano,

Italy.

Dear Professor Natta,

Arising out of the discussion we bad at our very pleasant
meeting in July, I am wondering whether you feel that the time
iz now arriving when we could contemplate the closer
collaboration we bad envisaged for tbe future. We gourselves
are progessing steadily both with cis-polybutadiene and olefin
rubbers. We bave also heard of your own progress and were
interested to hear from Dr. Grace of the exbibit of olefin
rubber tyres at the recent Chicago exbibltion.

Mr. Bebarrell has written to Dr. Gilustinlanl suggesting
the possibility of another meeting in the near future, but 1

thought I would like to make a similar contact witbh you from
our mutual research points of view.

With all best wishes to you and Mrs. Natta for Christmas,

Yours sincerely, 3
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Milano, 30 ottobre 1958

Caro Natta,
dopo il discorso con la Polymer non so se con-

venga dar seguito alla proposta di Murphy della quale Ella mi
parla con la Sua del 21 u.s. :

Andiamo avanti per ora nella borazione con’
la Pirelli e pild in qua vedremo.
Cordiali saluti,

—

g
Preg.mo Signor’ ﬁ/
-

Prof, GIULIO NATTA

MILANO



21 Ottocre 1958

- Bgr.Ing.P,.Giustiniani

Amninistratore Delegato
Societd Montecatini

Sed e

Rif£.N.1115/x1

Caro Ingegnerse,

ricevo una lettera da Mr,lMurphy della Dgnlep, di cui

Le invio cppisa. :

L*ing.Crespi ha visitato il Laboratorio Dunlop di Birmingham,
ma g causa del breve tempo disponibile non ha potuto vedexe che wna
plocols parte. Gli hanno anche mostrato degli pnewmatici fat¥i con 4
copolimeri, -

Nella lettera che Le accludo, Mr.Murphy mi dice che la
Dunlop potrebbe fare delle prove di valutazione sui nosirl campioni, ed
inoltre potrebbedy mandarci in cambio dei campioni fatiiﬂaa lore.

Nel case che Lel ritenga che si debba dare un seguito alla
cosa, le prego di informarmi.

I migliori saluti,

G.Natta

AL/
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EAM/RJH/938

Profeasor G. Natta,
Istituto di Chimica Industriale del Polltecnico,

Piazza Leonardo da Vineci, 32,
Milano
Italy.

Dear Professor Natta,

Thank you very much for your letter of 9th October received
this morning. I am very sorry that we were not able to call
upon you on our way to Greece, but all our plans were upset by a
fallure in the plane which delayed us for more than a day.
However, I do hope that on some future occasion we shall both
bhave the pleasure of meeting you in Italy.

'~ We shall be very pleased to welcome Dr. Crespli at the
Research Centre during his visit to Birmingham on October,l7th.
If he cares togt in touch with me we will make the necessary
arrangements to meet bhim. ;

I am very glad to bhear that your work on cis-polybutadiene
and copolymers is progressing well. I think that during your
last visit we did discuss the possibility of being able to
carry out evaluation tests bere on any samples you might care
to let us have at this stage. We might be able to reciprocate

with some samples from our laboratories.

Yours sincerely,
2
N 41 L /

&



Ref.No, 1073/mb Erdington

October 9, 1958

~
i

Mr. E.A. Murphy
| Dunlop Rubber Co.Ltd.
op

Birmingham 24
(England)

Dear Mr. Murphy,

I expected to have the pleasure to seeing
you on your way back from the trip you were going to make
to Greece, as you told me last July in London.

Since I think yoft are now agein in Birmin=

gham, I wish to inform you hereby that a coworker of mine

§ Polytechnie, Dr. Giovanni Crespi, will have
ty to visit England next week.

He is expected to deliver a lecture at
Leicester and Birmingham on the physical-technological
properties of polypropylens., As he will deliver his lecture
at Birmingham on october 17, he wishea he could meet. you
or some of your coworkers from Dunlop and visit eventually
your Research Institute. Dr. Crespi carried out in my Labo—
ratory many tests "“.ﬂ& the physical properties of 1 4
cls polybutadiene and 02 3 vulcanized copolymers, o

Our works either on 1,4 cis polybutadiene
at a content higher than 964, or on copolymers, were getting
on very well, also as far as it concerns the semplification
of the process and the increase of the yield in the production

of the )
the opportu

of such polymers, g

Please accept from Mps. Natte and me the
best fegards that we wish you to convey also to Mrs. Murphy.

Yowrs sincerely,

( G. Natta)



Champoluce, XXXX September 7, I058

E+A. Murphy

Dunlop Rubber Co,.Ltd.
Fort Numnlop
Erdington

Birmingham 24

/mb

Dear Mr. Murphy,

Thaljk you so much for your kind letter of August
T.

I learnt, to my pleasure, of the possible fortjs
coming meeting between Ing. Giustiniani and Mr. Beharrel in order
to discuss a collaboration between your Company und Montecatini ip
the ne¥§ polymer fields.

The Montecatini Research Centre of Ferrara is
developing the production of copolymers in pilot plants and re=
merkable improvements were alao obtained in the Research Laborato.
r’ba in both polibutadiene and copolymers fields.

Looking forward to meeting you in"Milan, please
present my best regards to Mrs. Murphy,

Yours sincerely,
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EAM/RJB/ 737

Professor G. Natta,

Istituto di Chimica Industriale del Politecnico,
Piazza Leonardo da Vinei, 32

Milano

Italy.

Dear Professor Natta,

Thank you very much for your nice letter of 29th July.
I am very pleased tbat you found your visit botb to us and
the High Polymer Conference of interest, and I am looking :
forward to the possibility of interesting mutual associations
for the future.

I beard from Mr. Bebarrel that be bad received a letter
from Dr. Giustiniani in which be hoped to have a meeting with
Mr. Bebarrel in September to discuss possible ways of
collaboration between our two Companies in the new polymer
field.

May I send ourkind regards to your charming wife.

Yours sincerely,
¢ o
.’//////,



Septomber 5, I958

\

\

| .

| Mr. E.A. Murphy .
‘ Dunlop Research Centre

‘ Dunlop Rubber Co,Ltd.,
|

|

Fort Dunlop

Birmingham 24
/mb

This will aknowledge the good receipt of your
kind letter of I5th August and of the emclosed cheque for
L¥s 1.10.0 whiech you kindly sent to me,

You should not have troubled you for that,

I avail myself of this opportunity for sending
You my best regards and I am looking forward to meeting you
again very soongin Italy.

Sincerely yours,

. G. Natta
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. DUNLOP RESEARCH CENTRE
TELHGRAPHIC ADDRESS: DUNLOP RUBBER CO.LTD.
"DUNLOPS, TELEX, BIRMINGHAM"
FORT DUNLOP
TELEPHONE: ERDINGTON 2121 {P.BX.)

EXTENSION
TELEX 33/224

»

BIRMINGHAM 24

15th August, 1958.

YOUR REF OUR REF

EAW/RJH/784

Professor G Natta,

Istituto Chimica Industriale del
Polytecnico di Milano,

Milan

Italy.

. Dear Professor Natta,

I bave been agked by Mr. Silversides
to make a refund to you in connection
with your spare ticket for the
Conference Dinner, and I bave pleasure
in enclosing herewith a cheque for
£1.10.0d. to cover this.

g With kind regards,

Yours sincerelyWL\
2

F.




"q\y’ Vk July 29 1958

BEgr.Sig.ing. Piero Giustiniani
Amministratore Delajzto
Montecatini S,p.A,

Via Tureti 18

i} i 1 an o,~

Caro Ingegnere,

poichd non voleve attendere oltre a ringra=
glare i signori dells Dunlop della cortese accozlienza r»icg
vuta, ho soritto & ir. Murphy la letters di cul Le unisco

copia. saluti,

Cordiall a
. G, Natta

ay/



July 29, 1958

“r. B.A. Curphy
| Punloz Rszearch Centre
Bir incham, -

Our ref.s 902/mb

De ny E‘TJ‘. ﬂﬁ'lr;.f%:jf "

T come bock on sriday alternoon to Jlilem
efter o very good flight scrose thz Alps, I want, heraby,
$0 thank you Zor all kindnersses Ju cnd othser people
fron Dunlop Jo, had for us during our sjaying at Stratfort,
Birninghan ~nd Lotting am,

am erbraacly Dlaared e have had tae
chence of vieiting your Research Lotoratory in Biruinghan
and T wish to +hank you also for thz two raports concer=
nirgs the polyiutndiene Tractionation you 50 kindly gave
t0 e,

. “ ” K
T wnd very pleagsd to hear that also you
are o ooiodi.r tus§ “he mew rubb.rs st dined cithicy froa
copolymers U, -~ G, or frow pure 1,4 cis polybutadiene
L ) M e

nre iondy UTCILLEDL.

[ i

Ae roon an I oot vs 3len, oy Frlday
afternoon, I went and visited v, Givusdininni, whe was
lonving for Zeolgium and I Ly Jomie’ Lio albovt our talke,
Te will coue kack from selgium next Taursday and, most
pretoply, iz soing to teke his eu tunr holidays soon
afterwerds. 1 boge he could write befors lsaving :dllan
g Dw, Saherrel: in any cnse, I want jyou to know that
Dr. Giluzsiiisori is very much iavliced Vo exnomine the
poseibility of =making an agreament vith vour Company
and tast b will be very slad Lo arrongs a maeting with
your Ceupany, for inatance, for the newt September,

Tn thig connexion, Dr. Giusikinlani has
now enapgsd the Potent Depd. o cunuing throu hly ony
possibility of nenufacturing copolymers and of employing

vem for rubkar seoduetion in Tnglond, alking inte con=
siderest v the agresaents previously nade by Yontecatini
in bust coovbry,

/o
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July 29, 1958

Mr. B, W, Lindge
Dunlop Resesnrch Centre
Birwingham

Deay ilr, liadge,

I raturnad to 'dlan after a vury good journey
rejoiced by a mervellous whether and I want to express
to lrs, adge and you my gratitude for the courtesy you
had for me dvring ay staying in Sngland,

With .y buot séroonal rogords,

Your: very btruly,

drol. G. linkta



Stralcio dal "Chemical Trade Journal" del 4/7/58.

DUNLOP 'S NEW LATEX ADHESIVES PLANT.

)

=z omiemt i it e

Compositions Division are now producing laté pounds

and adhesives in new plant specially designed by their own
chemical engineers. In this plant, large mixing and vulcanising
tanks provide for mixing at low or high viscosities, vulcanising
at a precisely controlléd'range of temperatures and de~aerating
conditions,

In their recently built factory in Birmingéam, Dunlop's

S
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2121 (Pa.x)

YOUR REF

||zt Tl

21st January, 1958,

Professor G. Natta,

Instituto 41 Chimlca Industriale del Politecnico,
Plazza leonardo da Vineci, 32,

MITANO.,

Dear Professor Natta,

Many thanks for your letter of January 17th, received today,
together with a letter for Mr, Corish.
I am very pleased that you will be able to visit us in
July and we will meke definite arrangements a 1little nearer
the time.

With kindest regards,

Yours sincerely,
E./



J
jﬁ%i/{;X% January 17, 1958

Mr. E.A. MURPHY
DORLOP Rubber Co., Ltd.
Fort Dunlop

Ref.n.59/
BIRMINGHAM, 24 ﬁh&iﬁnd)

Dear Mr., Murphy,

many thanks for your kind letter of January 10,
1958. I shall be very pleased to see you at Nottingham during the
July Conference, and also to come to Birmingham to visit the Dunlop

Research Centre.

As to the Mr. Corish's letter, I send you my answerj please
transmit it to him. ’

Awaiting the pleasure to seeing you at Nottingham, I send

!

you my kindest regards.

Yours sincerely,

G.Natta



M Marphy |
' DUNLOP RESEARCH CENTRE
BIRMINGHAM, 24 o

La ringrazio della Sua lettera del 10.1.58 e sard lieto di

incontrarla a Nottingham nelix prossimo luglio e Le assicuro che
molto volontieri verrd a far visita al Dunlop Research Centre

a Birmingham. . , | _ :
Per quanto riguarda la lettera di Mr. Corisfh, Le unisco le

mia risposta che La prego di volergli trasmettere.
~ (Saluti)
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YOUR REF

10th January, 1958.

Professor G. Natta,

Instituto di Chimica Industriale del Politecnico,
Piazza Leonardo da Vineci, 32,

MILANO. \

Dear Professor Natta,

Enclosed is a letter written by one of our chemists, Mr. Corish,
who I think you met when you visited us bere last year. He
suggested that you might be interested in the point raised and
might tare to comment on it,

I am a member of the committee responsible for organising the
International High Polymer Conference at Nottingham in July and
I was very pleased to note that you will be attending and giving
a paper. As you wlll be in England on that occasion we thought
it would be nice if you would care to visit us at the Research
Centre agaln, as we very much enjoyed our discussions with you
on the previous occaslon.

The dates of the conference are Monday July 2lst to Thursday
July 24th, I do not, of course, know wbat your plans are
but Nottingham is only 40 miles away from Birmingham and we

- -could arrange-ea-car to bring you here, elther during the

conference period or sometime in the following week.

With kind regards,

Yours sincerely,

[ va/‘f\/"_\ \

DUNLOP RUBBER CO.LID.



~tadiene can polymerize also by ecationiec processes.

,'ﬁ fﬁﬁ January 17, 1958
-
N

Mr.P.J.Corish

Spectroscopy Section
DUNLOP RES:ARCH CENTREE
o

Ref, No. 64/rl Dunlop Rubber Co. Ltd

Fort Dunlop
BIRMINGHAM 24 - England

Dear Mr.Corish,

I received your letter of Janusry 10, and I thank you
for having informed me about the spectrographic examinations you made
on butadiene polymerisation in benzene.

I wish to‘inform you that our experiments carried out alse in
benzene, but without employing triphenyl eluminum, do not show the pre—
sence of phenyl groups in the polymer. Furthermore, several ‘experiments
on propylene polymerisation with aluminum triethyl in benzene, and in
other awdmetic solvents (in which a chain transfer is more oasy than in
benzene), never showed the presence of aromatic groups.

The presence of phenyl groups,you found sometimes in polybu-
tadienes, may Dbs attributed to several reasons, as the Titanium tetra-
chloride is a typiczl catalyst for Friedel~Crafts reaction, and a-g bu-

Therefore, using low ratios of alkyl—aluminum/titanium tetra-
chloride, and putting the butadiene before completing the resction be-
tween Titanium tetrachloride and alkyl-alumf#num, it is possible that a
cationic polymerization occurs, according 4o Friedel-Crafts, The buta-

- diene, (on the contrary of the case of olefins) polymerizes also very .

easily by radicalic processes, and it is known that, during the first.
preparation of catalyst, alkyl compounds of titanium are formed, that
decomposo with formation of free radicals, It is possible, also, that
in -a radicalic Process, a chain transfer with the solvent may occur,

I,should like, therefore, to know the polymerisation conditionﬂ
in which gou found the presence of phenyl groups in polybutadiene. You

- may also examine if such presence is limited to the case of polymers

obtained using particular ratios of tetrachloride Titanium/metallorganie
compounds, or to the case of particular conditions of putting the monomer
into the catalytic sgsten,

With best regards} I am,

Sincerely yours,
G, Natta



Ricevo la Sua létterafdel 10'gennaio e Ia ringrazio a
;avermi comunlcato le osservazioni spettrografiche fatte nella

~pollmerizzazione del butadiene e del benzolo.

Desidero 1nformarLa che le prove de noi eseguite pure 1n‘f
'benzolo, ma senza 2 impiego di alluminio trifenile, non hanno indlca
to presenza di gruppi fenilici del polimero? 1o trerose prove da noi
fatte di polimerizzazione d4i propilene pure,in benzolo non hanno ma;
lasciato rilevare Ix presenza di gruppi feniliei. ‘La presenza ai
gruppi fenilici da Lei riscontrata qualche volta con butadiene pub
essere attribuita a diverse ragioni, poichd il tetracloruro di +it
3 un tipico catalizzatore della Friedel-Crafts e poichd il buﬁaﬁi
| pub polimerizzare anehe con processi cationici - | B
B! possibile che per bassi rapporti alluminio alchile-tetraw
'elorﬁro di titanio o per x introduzione del butadiene prima della-‘
completa reaz1one tra tetracloruro di titanio ed alluminio alchile
possa aver luogo una polimerlzzazione cationica d4i tipo Friedel—Cra~
Inoltre il butadiene pollmerlzza con grande facilita ocon processi
radicalici ed & noto che nella prima prepar321one del catalizzatore
‘formano dei composti di titanio alehllati che si decompongono con,
3'formazione di radicali liberi.‘ |
| A possibile che’ in un processo radlcallcb possa aver. luogu
 ;un trasferimento ai . catene con’ solvente.

';;‘ Le aarei gereib grato se volesse comunicarmi 1e condiziani

‘”ﬁdi polimerizzazione, nelle quali ha rilevato la presenza di grup

‘;fenilici nel polibutadiene,‘oppure se Lei volesse esaminare se tal

*Fj?preaenza ai gruppi fenilici ? limitata al caso di polimeri otten

“@con particolari rapporti tra titanio tetraeloruro e cemposti met

‘ jfganici o per particolari condizioni di introduzione del monomere
’Vufaiatema cataliticb. ' e | '
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="' 10th January 1958.

TELEPHONE. ERDINGTON 2121 (P.B.X)

EXTENSION 670 »

YOUR REF

2

Professor G. Natta,

Instituto di Chimica Industriale del Politecnico,
Piazza Leonardo da Vinei, 32,

MILANO.

Dear Professor Fatta,

1 was very interested to read your note in the Journal
. of Polymer Science, October 1957, p.120, on "The Fature of
Catalysts for Low Pressure Ethylene Polymerisatiom". It
happens that we have recently done some work here which
seems relevant to the matter you were considering, and I
hope, therefore, that the following comments will be of
interest to you.

You point out that terminal -CgHs groups occur in "low
pressure” polyethylene prepared from titanium compounds and
organo-aluminium compounds, the latter containing phenyl
groups; these -CHg.-CﬁHg groups were characterised by I.R.
absorptions at 14.36p and 13.45u. You then suggest that
as organic groups initially bound to the aluminium appear
as terminal groups in the polymer, in the complex containing
741 and Al the polymerisation must start at the Al-C bond.

, Thi relevant polymerisations were all carried out 1in benzene %
solution. -

. We have examined the I.R. spectra of polybutadienes
prepared in our laboratories using transition metal compounds
and organo-metallic compounds, neither of which contained
phenyl groups, the polymerisation being carried out in benzene
solution. 1In some cases, bands at 13.45u and 1436u (as well
as absorptiona at ca. 6.67u and ca. 6.25i) indicated that
terminal phenyl groups were present in the polymers, just as
found by you for polyethylene. These phenyl groups were not
present, however, in polymers when aliphatiec golvents, e.g.
heptane, were used for the polymerisations. This would
suggest that the solvent takes part in the polymerisation,
perhaps acting as a ‘chain terminator', being activated by



!
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the Friedel-Crafts type catalysts present.

The presence or absence of these phenyl groups
depends upon the conditions of polymerisation and identical
catalyst systems can give polymers with differing amounts of
phenyl groups, dependent on the conditions. No hard-and-
fast rule can be lald down yet for prediction of this effect.

Extending this argument to the case of 'low pressure'
polyethylene, it seems to me well worthwhile to re-examine
the polymerisations in an aliphatic solvent, e.g. heptane,
to check whether, in fact, the phenyl groups come from the ?
catalyst or from the solvent.

' I hope that these comments will be helpful to you.

With kindest regards,

Yours sincerely,

PQ}J . Corish
Spectroscopy Section




December 3, 1957

Mr, E.A. MURPHY Q}f

Dunlop Research Centre QP’F !)p/
Ref.n.1949/el Dunlop Rubber Co., Ltd. ;'dﬁw

Fort Dunlop ? ’

BIRMINGHAM, 24 - England

Dear Mr. Murphy, j
Please excuse my delay in answering your letter

of November 15, due to the fact that I wanted before %o speak
with Mr. Giustiniani. As you know, he should like %o get a
possible mutual collaboration in the development of the new
elastomers. t

Mr. Giustiniani, however, told me, some days ago, that
he is even waiting for clarifying some patent situations in
England, and therefore, he will get again in touch with you as
goon as these will be defined more precisely. I hope this will
‘be get shortly.

I am pleased to learn that you are making progress in
the field of elastomers researches. We too made las% months furw
ther progress specially in obtaining high polymerization yields
aiiiiipgiina talyst consumption and lower polymerization costs.

With my kindest regards,
Sincerely yours,

Giulio Natta



. Mr., MORPHY,

La prego scusarmi se rispondo soltanto adesso alla
Sua lettera del 15 nov. Ho voluto parlare della cosa con l'Ing.
Giustiniani, il quale considera sempre con molto interesse una
possibile mutual collaboratbon in the development and manufacture

of new olefin elastomers.

L'Ing. Giustiniani mi ha perd fatto presente che & an~
'cofa in attesadxt di precisare alcune posizioni di carattere brevet-
tuale per 1l'Inghilterra e che si riserva di riprendere contatto
con Lei appena talk posiziong saranno precisate, cosa che spero possa
avvenire in hreve tempo.

Sono lieto di apprendere che anche Voi avete fatto
progressi nel campo di ricerche degli elastomeri nel quale noi
pure abbiamo in questi ultimi mesi fatto notevoli progressi,
soprattutto nel senso di ottenere elevate rese con bassi costi

di polimerizzazione.

I migliori saluti.



({*MONTECATINI *

SOCIETA GENERALE PER L' INDUSTRIA MINERARIA £ CHIMICA
t,;

AMMINISTRATORE DELEGATO

G/bg

Caro Natta,

’i

#a

ISTITUTO DI CHIMICA

WCUSTRIALE DAL POLITECNICO | " eterons aaas °

Telefono 63233
Telefoni Interurbani

¥" 3 0 NOV.1957 ‘V‘ chiedere G;_B;:c: MiL ANO

R

SEDE MILANO
Via F.Turati. 18

Milano, 29 novembre 1957

devo ancora una risposta alla Sua

del 21 novembre con allegata lettera di Murphy,

Io sono d'avviso che ci convenga

attendere la lettera di Shell (che non & ancora arrivata) prima
di prendere qualsiasi altra posizione in Inghilterra,

Risponda quindi a Murphy che sia-~

mo in attesa di precisare alcune posizioni di carattere brevet-

tuale e che ci riserviamo quindi di riprendere contatto con lui,

Egregio Signor

Prof. GIULIO NATTA

MILANO.

Cordiali saluti,




21 Novembre 13957

Egr.Ing.?P. Giustiniani

. Rif.N.1953/r1 Amministretore Delegato
: Societa “ontecatini

filano = Via i, Turati 18

Caro Ingegnere, f

Ricevo la lettera di cui Le allego copis,
da parte 4i lir,Murphy della Dunlop di Birmingham, Le sarei
grato se Lei volesse gsntilmente susgerirmi che eosa devo

rispondere.

Cordiali ssluti,

G, atta

Al1/
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1ay4

15th November, 1957.

Profegsor G. Natta,

Instituto di Chimica Industriale del Politechnico,
Piazza Leonardo da Vinel, 32,

Milano,

Italy.

Dear Professor Natta,

In view of the very interesting and pleasant meeting

Mr. Bebarrell and I had with you and your Montecatini
colleagues in Milan last July, I am writing informally

| to enquire whether you know if there bas been any progress
in forming proposals for possible-musus: llaboration in
the development and ] manufacture of new olet;p elastomers. j”
I believe that one of the points agreed upon was that

Dr. Glustiniani would submit proposals for a development
agreement in the autumn, which we would certainly be very
pleased to consider.

We ourselves are making progress in this field of research
which 1s of great interest to us.

With best regards,

OJMM“L” ov, lee 1963 soee s
fomn- ”“j ww - A a. M/T



";@ﬁf MOhHECAﬂN|

Brevetti o I?ocu_m—o:ltulono Tecnica : B - Dat;‘ 3 Settenbrd\]_ﬂﬁ'l -
' "RP/ma . , -

PROMEMORIA

Prof. Giulio NATTA
per il Signor.....pirettore. Istituto. . Chimica - Industriale
Politecnico di Milano :

Oggetto: Trattative Dunlop -

Ci riferiamo alla nota dello "Inventioms & Patents Dept," della
Dunlop ricevuta alla fine dello scorso luglio, nella guale &
esposta la situazione brevettuale relativa alla polimerizza-

A zione di olefine e diemi, e della quale Le abbiano trasmesso
‘ ' 3 fotocopi. i1 26/7/ u.s8,

Ci sembra che il prospetto nella prima pagina della nota con-
tenga dati giusti; nel rispondere faremo rilevare che il ns/
brevetto italiano 537,425 (U,63) & compreso nel belga 538, 783
'(Gr Bretagna 16362/55, U,59+U,63+Ut, 76)

Potremo confermare che lontecatini-Ziegler hanno il brevetto a
pid vecchio per quanto riguarda la gopolimerizzazione di olefi-
ne fra loro, in quanto cio¢ & coperto, sia pure con scarsi e~ -
sempi nel brevetto base U,59+U,63+Ut, 76*“{&@@% )

Per la copolimerizzazione di dieni con olefine potremo forse
mettere in evidenza la esistenza di un esempio nel brevetto base,
ed inoltre la esistenza del ns, U,73b (Belgio 546,150 - Gr,Bre-
tagna 7622/56, con priorita italiana 18/3/55, che sembra non sia
a conoscenza della Dunlop), per quantd*ﬁBEAEia un bel brevetto,

Potremo inoltre segnalare il ns, U,96 (Belga 553.655, Gran Bre-

’.v tagna 38429/56, con priorita italiana 23/12/55) per un processo
perfezionato per ottenere copolimeri delle olefine~adatti per
elagtomeri, ,

Per gquanto riguarda la concorrenza, le conaluaieni della Dunl@p
- sembrano pid o meno giuste: il brevetto inglese della Du Pont
778 326, pubblicato per ltoppqsiziane ma NON ARCOra COnCcesso, €
che non abbiamo ancora visto, dovrebbe corrispondere sostanzial-
_nenteral brevetto italiane 549, 909 che- canosciame,

Oveiamente non sara il caso, in una risposta alla Dunlop, di pren- -
derarﬁlnnnﬁ‘posizione per qnanta riguarda le reali priarita.dgi ‘
-vari'processi s

I3

'Le saremo grati se vnrr& esprinsrci il Suo punto di vista,

Con i miglieri saluti,




12 Settembre 1957

- Bgr.Ing.G, de Varda
Pirszione Ufficio Brevetti

Rif,. N, 1505/71 Societd Montecatini

Se d e
Irattative Dunlop |
Rispondo alla Ve, lettera del 3.9 (RP/ms) e sono

. ylenamente d'accoxrdo con le osservazioni da Voi fatte alla

nota della Dunlop,

Per quanto riguarda § copolimeri delle diolefine il
nogtro brevetto U,63 non contiene che un esempio (propi;cne-iso~
prane, la migcela 41 parteza del quale contiene solo 11 2% di oléfiwm
ma penso che esso limiti 11 valore del Dbrevetto DuPont e Goodrieh /

specialmente se edgparanno goncesse delle claim generiche sui eopo-~

limeri. In tale caso i nostrilbrevetti successivi potrebbero ri-
sultare meno dipendentli da quelll della concorrenza.

Per ouanto rigusrda i copolimeri 31 olefine ritengo che
i nostri primi bdrevetti uniti 8l Ut.75 mappresentino una aopertura>
-ntgioionte e consentano la valorizzazione del U,36, che reppre-
soﬁ¥i il procedimento di reale interssse pratico.

I migliori saluti.

G, Natta



September 10, 1957~ =

Yrof. E. H, IMMERGUT
DUNLOP - Deutsche Dunlop Gummi Co.
HANAU AM MAIN - Germ, Occ.

Dear Mr, Immergut,

with reference to your letter of September

9, 1957, concernimg the chainge of your travel p&li', I wish to
inform you that I have to come t¢ Rome from September 15 %o 22
to attend the Congress on coordination complexes, and, therefore,
I cennot assure you if I shall be in Milan on September 23,

Frof.Danusee is at present in Prgéue to atfcnd the
Intérnational Symposium on Macromolscular Chemistry, will ge
next week to Wiem and probably will be back to Milan on Monday,
- September 23,

I do hope to be able to see yourduring your visit in
Milan, but in the case I am amay, please address yourself directly
to my Institute. My cooworkers, Dr.Corrsdini and Dr,Mazzanti,
who speak both Engliah, will be glad to talk with you.

With my best personsl regards,

Sincerely yours,

G. NATTA



4
DUNLOP.

[
DEUTSCHE DUNLOP GUMMI COMPAGNIE AG.
HANAU AM MAIN

6th September, 1957.

EHI/G

K 0% T4 4 Lo t
Prof. G. Natta E T
Istitdto di Chimica ; R ER R
Industriale del Politecnico . \59\ ‘
Piazza Leonardo da Vinci wawaam%,‘
32 - Milano o
ITALY /

Dear Professor Natta:

. I have to change my travel plans and -
! will be in Italy already a week earlier than I had written
e ; you from Birmingham so that I could visit you on Monday,

‘Qﬂﬁj@r‘QQ?‘ - September 23rd if that is convenient for you.

_
e
Sl
Ko

Unfortunately my wife cannot come to
Italy and so I will not be able to show you our little
daughter. '

Looking forward to seeing you again
I am,

with best regards,

Yours sincerely,

((‘C{ d'\.m,w( TW’

E.H. Immergut



September 4th, 1957

Mr. E.H. IMNERGUT
Dunlop Rubber Co., Ltd.
Rif.n.1486 Fort Dunlop

BIRMINGHAM, 24 (England) -

Dear Mr. Immersut,

I have received your letter of August 27th,
from which I knowthat you are going to come %o Itaiy. Rosita

and I should be vary glad tec see you, your Lady and Baby Immergut.

I do not know whether I am in Milan on 30.9,
but i is very likely that I am in Milan at least on 1.10.
Everyway Danugso will be glad ic see you.

With best regards to you and Mrs. Immerguf.

Yours sincerely,

Prof.G.Natta



. W
1ELEGRAPHIC ADDRESS:
"DUNLOPS, TELEX, BIRMINGHAM’

TELEPHONE ERDINGTON
EXTENSION
TELEX 33/224

DUNLOP RESEARCH CENTRE

DUNLOP RUBBER CO. LID.
FORT DUNLOP

2i21 (PA.X)
BIRMINGHAM 24
YOUR REF ourrer  27th August, 10567
THI/HY
Frof. G. Natia ‘ Y
Insituto Di Chimica ek 51
Industriale Del Folitecnico % 30 AG01Y
Fiazza Leonardoc Da Vinci ﬂ
32 - Milano R l\;\ 6
TTALY. L

Deur Irofessor Natta,

I am now in Europe with my wife and our little daughter
and I hope we will have the opportunity %o visit you and
Rosita in Hileno. 3ince our baby is ¢ weeks old only,l
don't know yet whether my wife will be with me or wiil
prefer to stay with her parents in a4ockholm where she
is right now. But in any case I hope to be in kilano
from September 28th to September 30th and I could visit
you at your luboratory on Monduy, September 30th if you
are in Milano at that time. If you are not there I will
say hello to Danusso,

%ith best regards to you und Rosita

Yours sincerely,
@

5, H, TImmergut




DUNLOP RESEARCH CENTRE

TELEGRAPHIC ADDRESS:
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'°URF ISTITUTO DI CH'"40H rer ;!M/
INDUST RS &0 0 i 4 P.398

X 1 JAPR 1957 g%
R 8% &

Professor G. Natta,

Ingstituto di Chimica Industriale
del Politecnico,

Plazza lLeonardo da Vinci,

32 - Milano,

‘\ Italy.

Dear Professor Natta,

Rii 1, 1957.

Many thanks for your letter of April 4th.,
I was very pleased to have the opportunity
of meeting you again at the Symposium in
London.

Mr. Beharrell is on a visit to North
America at the present time, as you may
have heard from his secretary, but no
doubt he will be writing to you on bhis
return with regard to a possible contact
with Montecatini.

. Witb kind regards,
[



DUNLOP RUBBER CO.LTD.

ST.JAMES'S HOUSE
ST.JAMES'S STREET

Talogrems.:
DUNLOP, TELEX, LONDON

, Professor Giulio Natta,
. Istitato di Chimica Industriale del
' Politecnico,

MILANO,
Italie,

Dear Sir,

In Mr. Beharrellls
absence from the country I acknowledge
receipt of yofur letter of th.e 4th April.

1 kmow Mr. Beh.a.rrell
will be very pleased to have your note and
on his return at the end of the month I will
take an early opportunity df showing it to
him, oL L

; Yours sincerely,

Private Sacreta.ry to
Mr, G.E. Beharrell.




T *"MONTECATINI® : : -
1 ' T l -
' SOCIETA GENERALE PER L INDUSTRIA MINERARIA £ CHIMICA : O ora oy MO

Telefoni interurbani
chiedere GABBRO MiL ANO
SEDE MILANO
Via F.Turati, 18

AMMINISTRATORE DELEGATO

G/sb L |
\r Milano, 8 luglio 1957

Caro Natta,

Le ricordo che venerdi 26 corrente
alle ore 9 saramno qui i Sigg. Beherrel e Murphy della _D_m})&- ‘/

Sara opportuno che ci vediamo qual-
’. _ che giorno prima perche, allo stato attuale delle cose, ~accor-
re rifletterermaolto prima di parlare con questi Signori,

Egregio Signor
Profi GIULIO NATTA
CHAMPOLUC,




»

BTTUTO O o .4,,,,3 TP c. a PROF. NATTA
1’43{}%1"!,15.? e i
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Milan, May 16, 1957

Dear Sit:

Upon returaning to Milan I found your kind letter dated
May 3, 1957,

1 have read with great interest about the position you :
kindly outlined, concerning your Company &8s » consumer of natural and synthetic
rubber in the United Kingdom and in other parts of the world.

I can easily realise how and why a so important Company, z
having & technical organization as Dunlop Co. bas, is iuterested iz the development
of researches in the field of oleflin polymerination in gensral. ‘

It is therefore with great plessure that I take nots of your °
proposal to meet each other as s0on as pessible in order to have an exchange of

views about our programs and possibilities deriving from a coopervation between
our two Compaanies.

Owing to the fact that I too shall be ‘twaq,aénely away in
June, ] suggest you to meet each other during the week phﬂing from July 1.

Since | woild like Prof. Natta to participste in our meeting.
1 should be grateful to you if Mr. Murphy and you acupud to be or suests in
Milan,

Awsiting your kind confirmation, I remain,

Yours sincersly,

Mr.G.E.Eecharrel #

Mamaging Director UV Lo AP SR wfmﬁt
WCGUILM. l » j},‘bw

London,8. W.1.
P L:} L -



11 aprile 1957

Bgr. Vig. Ing. P.Giustiniani
Ammin istratore Delegato

Y _ )
. ~ Sog.M¢ntecatini
R - 84 die

\

|
Caro Ingegnere,

ricevo da mw 'Mi;xrphy della Dunlop uma letters di
cui Le unisco copia .

Cordiali salut /_;1 \

k

(G. Natta)

All, copia lettera
8/4/1957



April 4, 1957

&}P(E Mr.E.A.NURPHY, Diractor of Resasrch
,442/) / Dunlop Rublter Co.Ltd.

Ressarch Center

Erdington - Birmingham - En¢land-

Dear Mr.Murphy,

I wish to thank you for your kindness during my short stay
in London.

“n my return to ¥ilan, I informed Mr.Giustiniani, VManasing
Director of Montecatini Co. about the t0lk I had with Nr.Baharrell
and you. I havs just now written to Mr.Beharrell to inform him
that Montzcatini will be pleesed to gzt condseted by your Company
to discuss the possibility of licenses in the field of new syn-
thetic rubbers., -

I “hink that it will be possible to corsidar an evantual
meeting of the peopls of your Cormpany in ¥Milan, only after the
Milen Fair, that is aftsr the end of April.

With best peraral regirds, I remain,
Sincarely: yours,

Givlio Natta



April 4, 1957

Vr.G.5.B5HARRELL

A ﬁffv' Vice Chatrman and Yanagine Dirsctor
/n Dunlop Rubber Co. — .,
’ St.fﬁmts's Straat fﬂﬂﬂ&a £

LONDORK - Ensland

Dear Mr.Beharr2ll,

I enjoyed very rmuch making your acquaintance, and
T wish to thank you very deeply for all the kirdnesses I raczived
from the fine people of Dunlop Co. durine my short stay ir London.

I informed Mr.Giustiniani, Managing Director of YMontsecatini
Co., about the talkk had with you and MB.Murphy in London. I wish
to inform you that Montecatini Co.will be pleased to zet cdﬁtacted
by you to discuss the possibility of licanses inlthe field 6f new
gynthetic rudbLers.

!

Horing to have soor the pleasure ¥f mesiing you again; I send

you my et wmrsonal wishes.
V:ry sincsrely yours,

Giulic Natta



DUNLOP RESEARCH CENTRE

TELEGRAPHIC ADDRESS!:
"DUNLOPS, PHONE, BIRMINGHAM"

. . SERNTERECE
ISTITUTO DI CHIMICA
WDUSTRIME DEL POLITEGHNES

¥ < B APR.1957

'FORT DUNLOP
BIRMINGHAM 24

TELEPHONE. ERDINGTON 2121 {P.B.X)

extension  §T0 |
K.3711
2nd April 1957.

YOUR REF

Professor G. Ratta,
Istituto di Chimica Industriale
Plazza Leonardo da Vinei,

32 - Milano,

Italy.

del Politecnico,

Dear Professor Natta,

I should like to thank you very much for sending me
I.R. spectra of the structurally different polybutadienes
which yéu have prepared. 1 received the spectra from Dr.
Cooper and the one of cie-l,4-polybutediene 1is especially
intereating. Dr. Kraus, with whom I discuseed the analysis
of polybutadienes recently, uses the area under the cis-1,4
band at 13.6 4 as a measure of cis-1l,4 content and showed me
similar spectra to yours.,

o

e Thanking you once again for your kindness.

e
o

& ‘ Yours sincerely,

N LOL;me. l
(e ) Y Qooreol.

P, J. Corish

DUNLOP RUBBER CO.LID.



March 6, 1957

Mr, E. A, Murphy, Director

Dunlop Research Centre
|Bunlop Rubber Co,.Ltd.

Fort Dunlop
BIRMINGHAM 24 -~ ZEngland

Dear Mr,Rurphy,

I decided to partecipate to the International Synthetic
Rubber Symposium, and I send you, enclosed here, the cop¥ of a
lettér I have writédn to MNr.G.E, Beharrell, Chairman of the Symposigam.

I would be very glad to #ive, during this Symposium, e
short lecture on our researches in the field of new synthetic rubbers,
but I am afraid it is too late to enclose my lecture in the Programme,

Looking forward to see you again in London, I send you my

best regards.

Very sincerely yours,

Giulio NATQ!&

Epcl /



WAL 82 I YW

March 6, 1957

- | Mr, G, &, BEHARRELL, Chagrman
. International Synthetic Rubber

Sygmposium

c/c The Rubber & Plastics Age
Gaywood House

Great Peter Street

LONDON - 8 W1. (England)

Dear Nr,Beharrell, ]

I received the Programme of the International Synthetic
Rubber Symposium to be held on 26th, 27th and 28th March 1957,
This Programme is very interesting for me, and therefore I havo
decided 1o partecipate to the Spmpogiunm. '

If 1t is not too late, I would like to Present some
results or the structure of the four pure stersoisomers of butadiene,
and, eventually, ou the properties of new satursted elastomers
obtained from alphe~olefines,

Please let me know your decision about ny eventual
lecture as soon as possible,

With beat regards.,

Very sincerely yours,

Giulio NATTA



el February 20, 1957
ot
U,

Mr. E.A, MURPHY

Director of Research
|DUNLOP Rubber Co., Ltd.

Fort Dunlop
BIRMINGHAM, 24 (England)

Dear Mr. Murphy,

I wish to thank you very deeply for the very kind
reception I received in Birmingham. I appreciated very much to
visit your interesting and very equipped laboratories, and I keep

a very pleasant remembrance from my visit in Birminghan,

Hoping to have soon an other occasion to meet you, I

send you my best regards and thanis.

!

Sincerelygyours;

(Giulio Natta)
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Vet

Professor G. Natta,

Instituto di Chimica Industriale
del Politecnico,

Plazza Leonardo da Vincl, 31,
Milano.

Italy.

Dear Professor Natta,
Thank you very much for your letter of February 20th.

We were very pleased that you were able to visit us and
we much enjoyed the discussions with you.

I tbhink when you were witbh us you said that you would
like to bave more information about the apparatus we are
consgtructing to determine paramagnetic resonance, We
should be pleased to assist in this 1f we could and
perbaps a little later on one of your assistants might
care to visit us and see the apparatus.

With kind regards,

Yowrs sincerely,

w \




‘DUNLOPS, PHONE, BIRMINGHAM"

;/// . e " & .
, > . R
; — ‘ :

TELEGRAPHIC ADDRESS!:

TELEPHONE. ERDINGTON 2121 (P.B.X)

EXTENSION 6‘70

FORT DUNLOP
BIRMINGHAM 24

12th February 1957.

YOUR REF

Prof. G. Natta,

Instituto di Chimica Industriale des Politecnico,
MILANO,

Italy.

Dear Professor Natta,

‘ With reference to our conversation of Thursday last,

February Tth, I would be extremely grateful if you could
supply me with further details of the infra-red spectra of
some of your polymers.

The IR spectrum of pure (or almost pure) cis 1,4-poly-
butadiene would be of greatew interest as I am attempting to
correlate the frequencies of the bands due to cis 1,4 addition
with the environment of the cis 1,4 unit in polybutadienes.

IR spectra of isotactic, syndiotactic and atactic polymers
together with the dichroisms obtained from polarised spectra, if
available, would link up with work we have carried out here on
differences in spectra due to rotational isomerism. I enclose
reprints of papers published in the Chemical Society on this

topiec. ‘

I hope that you had a pleasant trip home to Italy.
Thanking you in advance for your co-operation.

Mille grazie,

Yours sincerely,

. P. J. Cordsh . . -

DUNLOP RUBBER CO.LID.
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30 Janvier 857

Mr, M.E. VALTIER
2, rue Etienne Marey

PARTI S, 208me.

Cher Monsieur,
je fais suite 2 ma lettre du 26 courant pour vous

informer qu'étant donné le peu de temps 3 ma disposition en Angleterre
j'ai décidé de renoncer i la visite des laboratoires I.C.I. pour visi-.
ter seulement ceux Dunlop dans la jJournie du jeudi 7 février. Je me
limiterai & rencontrer les MM, de la Soc. I.C.I. & Londre dans la
soirée du jeudt,

Je pourrais donc venir t8+ dans la matinée 3 Birmingham
et rester jusqu'aux premidres heures de l'aprids-midi pour m'entretenir
avec les MM, da{ﬁ.a Soc. Dunlop, et je repartiral pour Londre dans
ltapras-midi.

Je vous prie de bien vouloir me communiquer sl ce program-
me est & votre gré, en tenant compte que Je partirai em avion le di-
manche 3 février et que mon adresse sera la sulvante :

“Grosvenor House", Park Lane, London W,1.

ohér Dans l'espoir de trds bient8t vous rencontrer, je vous
adresse, “¥Monsieur, mes salutations les meilleures.

( Prof.@.l"&tta )
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wwwww ; PARIS, le 29 Janvier 1957

Professor G. NATTA

Cfé Istituto di Chimica Industriale
D del Politecnico
' 32, Piazza Leonardo da Vinci
<& MILANO - Italia -

Monsieur le Professeur ,

C'est avec grand plaisir que je viens
de prendre connaissance de votre aimable lettre du 26 Janvier
courant , et je vous remercie vivement d'avoir bien voulu ,
en dépit du programme déja trés chargé de votre prochaine
visite en Angleterre , accepter de vous rendre i notre
Centre de Recherches de Birmingham .

J'ai transmis votre lettre & Mr MADGE , Directeur Adjoint
de ce Centre , en le priant de bien vouloir prendre les
dispositions nécéssaires pour vojre visite . ‘

Selon toute vraisemblance , je pense qu'une de nos
voitures , vous conduira directement des laboratoires des
I.C.I. , & notre Centre de Recherches , & 1l'heure qui vous
conviendra le mieux .

!

81 votre horaire le permet , nous nous arrangerons
pour que vous arriviez au Centre assez t8t , pour déjeuner
avec Mr MURPHY , et ses principaux collaborateurs .

Autant que je m'en souvienne , il faut prds de trois
heures , pour se rendre en voiture de Birmingham & 1l'aéro-
port de Londres , ce qui vous obligera , si vous partez le
8 Février au matin , de quitter 1'h8tel s avant 7 heures .

Je pense qu'il serait peut-8tre préférable pour vous
de passer la nuit & Londres , ol nous pourrons si vous le
désirez , vous retenir une chambre s pour la nuit du 7 Fé-
vrier . Dans ce cas , il vous sera possible de quitter
Birmingham , dans la soirée , par un train direct .

J'espere &ire en mesure de vous faire rarvenir , avant
la fin de cette semaine , la réponse de Mr MADGE ,» et de
vous préciser les dispositions que nous aurons prises , pour
votre visite & Birmingham .

Vous serait-il possible de me faire connaitre le nom
de 1'h8tel ol vous logerez , au cours de votre séjour a



page 2

Manchester ', afin que le cas échéant , Mr MURPHY puisse

vous joindre par téléphone , dans 1la soirée du Mercredi
6 Pévrier ?

Vous en remerciant par avance , et dans 1ltattente
du plaisir de vous lire ,

Je vous prie de cﬁgr.ti Eonaiour le Professeur , a

l'assurance dé mes sentinmen es meilleurs
Y
T lluil
E. Valtier

Centre de Recherches DUKLOP
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fenouvellant 1l'invitation qu'il
vous a taite , au cours de l'entretien u'il a eu avec vous & Milan
au moig de lovembre dernier , Mr MURFIY , Directeur de notre Centre
de Recherches ( Birmiangham ) , a'a charyé de vous uemander s'il vous
gerait éventuelleurnt possible , au Couia.de votre pasgage en Angle-
terre , de venir & Birmingham . ‘ '

’

i MURPHY seralt en effet tres heureux d'avoir le slaicir

le vous remncontbrer i asouveau , eb de vous faire vicibter nés labora-
bolres de reehsrches , ¢t leurs diverses iustallations snnexes o

BT

Je croiu 54VOLlr que vous envisager de vous rendre en
angleterre au début de Février , ot gue vous aves pr<vu ée doaner une
. confirence a 1\&1101’1@01‘361" s le 6 Fdvrier procnain .

Jtai pensé qu'il vous wserait peut—atfe possible de pagser
par Birmingnanm , en vous rendant de Londres & Manchester sy OU Vig-
versa . »

baneg l'aflfiraative , nous preundrions toutes -dispogitions
nécessalres , pour voug éviter toutﬂ ocrte de temps , et une de nos
voitures pourra éventuellement Stre mise & votre dispoesition
vous conduire directement 'soit b Londre
le cas .

y bour
» 501t A4 Manchester , suivant

Je m'excuse vivenent de vous transmettre cette invitation
si tardivement , maié 1'annonce de voire vicite en MAngleterre , vient
seulenent de nous &tre transmise 4

Esperant qu'il vous sera posgible » sans inconvénient pour
la programne (ue vous vous &tes déja fixé pour ce voyage y de nous rendre

visite , et dans l'attente du plaisir de vous rovoir 3

PR o v
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le 25 Fénvier 1957

Mr, M, E, VALTIER
2, rue Etienne Marey
PEXRIS 20de’ (France)

Cher Mondieur,

Je viens de recevoir votre lettre du 20 Tenvier et je
m'empresse de vous remercier pour votre aimable invitation. Ce serait
avec grand plaisir que Je proiiterais de ma venue en Angleterre pour
visiter vos laboratoires de recherches & Birmingham; melheureusement
J'ai trée peu de temps disponible car j'ai regu des autres invitations
auparavant et J'ai déja fixé mon retour pour le & Février déflondrc, ;W~

avec l'avion qui part le matin wers 10 heures, pour Gendve,

En venant & Eirmingham je ne peut eviter de visiter aussi
la Imperial Chemical Industries qui n'avait invité aﬁparayant. ds
pourraile dédier la matinéde du 7 Février & la I.C.I. et l'zprés-midi
& vous a Birm;ngham, 8l cela est possibles en partant le matin de
bonne heure de Manchaster,

Pour ls retour, je vous uric de me fzire savoir s®il est
convenable de partir le matin du & Février en voiture de Bitmingham
pour rejoindre directement l%aéroport de Londre, ou s'il est préfé;ablo

de passer la nuit & Londre.

Dans 1l'attmnte de vous lire, je vous prie de croire, Monsieur,

a4 1l'agssurancs de mes sentiments les meillieurs.

Giulio Natte



MONTECATINI
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MILANO

SETTORE PROGETTI E STUDI MILANO 12 Ott- 1956-
VIA F: TURATIL, 18

I Bl

Preg.mo Signore

Prof, Giulio Natta

Istituto di Chimica Industriale
Politecnico di

Milano,

R %")}‘
N

Egregio Professore,

Le mando copia di lettera di
‘ Mr. E.A. Murphy, Director of Research della

Qunlog Rubber Co, Ltd.inglese.

Pare che questo Signore e altri intendano essere
da noi il 26 Ottobre pomeriggio.

Cordialmente :

All,
Or/sl.

C. C. POSTALE 8/3711 - CAM. DI COMM. 524 - CASELLA POSTALE 3596 - TELEFONI] 6333 - 6334
TELEFONI INTERURBANI CHIEDERE GABBRO-MILANO - TELEGRAMMI GABBROPROGETTI!

MOD. BEPS 8 (A8) - 2500 - 10.58



Settore Progetti 8 Studi ’ _‘I; :‘ m“f‘ 1’ NDUSTR”\LE

Preg. mi Signori ' x 29011 19

Ing. De Varda,

Mr, E.A. Murphy, Director of Research della Dunlop Rubber Co. 14d., miha
chieste, cosf in generale, se noi eravamo dispesti a censideyare la gessions
a Dunlep dei risultati dells nestre ricerche nel eampo degll elaatomeri,

Ho rispeste ¢hs #i tratta di un campe molte vasto ¢ vario, nel quals vi seno di-
versi argementi che deveno esssre trattati separataments. Una velta che nol
avessimo ricossseiuto ¢i avers degil sviluppl suscettibili di essers ceduti &
Dunlep, ¢ tenute tonte anchs delle nostre relasioni in Inghilterra, nel saremo

lieti di considarare un rapporto con Dunlap.

Or/sl.
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Hongicur le Profcoseur

. J'ai vien votre cianable lettre
du & Octobre courant , <t vous en ruiercie viveaeut .
on dépit de nog effortes , il no noug sera pag noccible
A'®tre & nilan avant le 206 Octobre precuzin . foug mengong arriver 3
1ta <foarome (e kilan vere I heureg , et nouc resertirons vraigenblable-
ment le 27 Octobre , aang la colrde .
Lovn reorettong viveront , 'ue du fait a'onoocarents antd-
rieﬂ"r , 11 ne noug poit nHag poscible d'avancer de quelques Jjours , la
ate de notre passase b Hilan y bQHuOlOlS noug caeriong trdg neureux do
. pouvokr voug rencontie~ , ol vein 8top encorc A nilen le 20 QOctobre .
Je voue renercie d'avoir bien voulu nous faire réserver trois
g au Palece flotel , Puis~jc me permetirc de voug demnander, gi
¢ 1'avez ddjd fait , de bien vouloir précicer & la Direction de
tel , la date exacto de notre arrivée ( 26 Octovre )
Voug en remecrciont »nar avance , ot dansg l'egpoir de vous

Tncontrer tres prochainement ,

je vous vrie de croire , Housieur le Profes

[l

seur , & l'agsgurance

de mcg gentiments les meilleurs .
I F
E. Valtier
Centro de Rechercrnesg DULLOP
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18 Ottobre 1956

.

Isr. Sig. E. VALTIER

c/o0 Miss I.A. Doig

" Dunlop Rssearch Centre "
Fort Dunlop

BIRMINGHAM, 24 - England

Tgregio Dottor Valtier, /
con riferimento alla Sua lettera del

5,10 ed alls mia 47118 corr., Le comurico che sono riuscito a
spostare la mia partenza al 23 ottobre ¢ ritengo quindi di
roterLa incontrare n2l neriodo in cui Tel sard a Nilano, ciloé

il 26 e 27 c.m.

Desiderereil perd sapere se la prz=notazione gla faita delle
3 camere riservate all'fftel Talacs dstlta zssera 2onfermata per

il 25 ottobhre. /

In atsesa di una Sua conferma al riguardo, Ie iavic i

migliori saluti.

( Prof. Giulic Natta )



995 Jpasccia

8 Ottotre 1956

Egr.S1ig. E. Valtier

¢/o Miss I.A, Doig
Dunlop Ressarch Centre
Fort Dunlop

BIRNINGHAM 24 - England

Egreg.o Dottor Valtior,

Come ie ho gila comunicato nelle mie precedenti lettero.
non posso oggl bonfermarle in modo definitivo se il giorno 26 Ot
tobre potro incontrarmi con i Bigg.iurpyhy e Cooper, a csusa di al-
tri orecedenti impegni e del fatto che dovrd lasciare Milano per
un periodo dal 26-27 Bttobre al 6 4l Novembra. Prevedo d1 essere &
Milano fino al 25 Ottobre, oppure m 5 al 15 Novembre.

Sono molto splacente d1~non poterLe assicurare di ;ssore
& Milano durante la ¥ostira preannunciata visita, ma penso che gual-
che persona dells Montecatinl possa rispondere sktlle questioni chae :
Vi intereasanc ed eventualmente accompagnarvi a visitare 1l mio Iati-v

tuto anche in nia assenza, se la cosa vi pud interessare,

Ho fatto prenotare dalla mia segreteria tre camere al E&kbﬂb
Hotel per 1l 24 Ottobre. Nel cgso che tale data non vada wene, Vi prcan
di informarmi in modo che possa spostare 1la prenotazione.

I migliori saluti.

(Prof.G.Ratta)



June 13, 1958

Mr. E.A. MURPHY

Rubber Co,, Ltd.
Ref.n.634/el Fort Dunlop - Erdington

BIRMINGHAM, 24 - England

Dear }r. Murrhy,
many thanks for your very kind letter of

Mey 23, 1558. According to your proposal, we plan to arrivz in
Birmingham on the evening of July 17, and stay with you on July 18
and 19, and then leave Birmingham to Nottingham on July 20.

I wish tc thank you for your very appreciate invitation to the
theatre party to the Shakespeare Memorial Theatre at Stréfford 3

my wife will enjoy very much thls opportunity.

We would appreciate your assistance in securing a hotel reser-
vation for the nights of the 17th, 18th and 19th., DPlease let me
know the HStel.

Awaiting the pleasure to meet you soon, I send you‘my best

regards,

Sincerely yours,

G.Natta
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DUNLOP RESEARCH. CENTRE

" YELEGRAPHIC ADDRESS: " DUNLOP RUBBER CO. LTD.-
BUNLOPS, TELEX, BIRMINGHAM’
TELEPHONE: ERDINGTON 2121 [RB.X) : FORT -DUNLOP
EXTENSION - ' ' BIRMINGHAM 24

TELEX 33/224 513
| YOUR REF OUR REF EV/LB .

| 5th October, 1956«

|
I Professor G. Natta, | ‘ST\T-UTOD?L cygw\\gécm
| Instituto di Chimica Industriale INDUSTRILE B y
| del Politechnico X & 8 OTT‘QSB X
| 32, Piazza Leonardo da Vineci
. Milano (Italia) R %

Dear Professor Natta,

I am at present in Birmingham, for a few days, and I Bave just
‘bad a talk.with Mr. Murphy about our visit to Italy.

Mr. Murphy has confirmed his intention to go to Milan on
October 26th and 2Tth, when he hopes to have the pleasure of
meeting you. '

He would also very much like to contact Dr. Orsoni and
Dr. Paesano, from the Montecatini Co., to discuss with them
various questions,- including patents relating to preparation of
new olefines and diolefines stereoisomeric polymers.

Attached is a copy of the letter Mr. lurphy sent to
Dr. Paesano.

Could you please confirm as soon as possibie, if you will
be in Milan at this time, and if you will be able to see us thene.
We expect to arrive at Milano Airport at 13.00 hours.

You can send your cable, or letter, directly to this address.

| : M. E. Valtier, ' .
| ce.ce Miss I. A. Doig,

Dunlop Research Centre,

e : Fort Dunlop, -

[ : L : Birmingham.24. (England).

Sincerely yours,

E. Valtier. 7 - ;

-



DUNLOP RESEARCH CENTRE

TELEGRAPHIC ADDRESS: . DUNLOP RUBBER CO.LTD. '
"DUNLOPS, PHONE, BIRMINGHAM" .
TELEPHONE: ERDINGTON 2121 (P.B.X) ) FORT DUNLOP
EXTENSION C BIRMINGHAM 24
YOUR REF OUR REF w’ 7"
L]

4th Octobu'. w.

| e, m.

Co-ordinating Techniocal Develepments,
& via 7. Purati,

18. Rtlsne,

Italy.

Desr Iv's Pnesano,

You may have heard via Frofessor Natta fres N. Valtier of
our Prench Bunley organisstion that Rr. Cooper and X will

be in Burepes uring the week cemmenoing Octedber R1at.
mngmnmmmnnum
Prefensor Natia, Dr. Orasni and Jourself to discusa

reacarch and developments matters of posaible mutual
interest to o two companties.

The date of Octeber 20th has already been mentioned in
ecrreapendence with Prefessar Natta and I am writing to
mow whether it weuld be convenient to0 weet Jou during
p afterncon of that day. I this can be srranged
you snough to reserve three recms for us |
n Mlan night of Qotober 20%h.

o
ﬁE
T
h

3
§

Yours fatthfully,
For DAEGP RUSRIR 00, 12D,

A. o. -I‘w'f?

Director of Researed.
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4th October, 1956,

} . Dr. Paeseno,
j . Co-ordinating Teohnical Danlopmnts,
| -~ Societd Monteastini,
‘ via P. Purati,
18. Milana,
Italy. '

M h- Pa.nno,

'i!cu m’"‘hn peard vie ?ntmcr lht.h from la Valtier of .

T owr French Dunlop orgsnisetiion thet Dr. Cooper and I will 2
L o hlnMﬂMimﬂn“ﬂcm&M%mm '
: , During that time we should very much like to meet

Professor Natts, Dr. Orsoni and yourself to discuss

" research and developments matters of posaible mtual

mtunt to our two companies.

The date of October 26th hes slresdy been mentioned in
correspondence with Professor Netta end I am writing to
know whether it would be convenient to meet you during
"the afternoon of that dey. If this can be arranged
will you be good enough to reserve three rooms for us
in Milan for the night of October 26th.
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‘Mongiecur Te rroLecseur G. HWATTA .
Istituto di Chinica Indugptriale

del Politechnoca

32y Piazza Leonardo da Vinci

MILAKO  ( Italiz ) : '

Mongicur le Profegsecur ,

J'al bien regu votre cimcble lettre

du I7 courant , et vous cn roemercie vivoaont .

Je cumyﬂﬁnds narioitencnt qutil vous Soit difficile de

pouvoir , un moig A l'uowvance , nous Co,il or g'il voun cera
Dogpible A'Sire H dMilan , Le 20 Octobre ,Lanain , et je m'ex=-
cuge viVOuﬂ't de ne nouvoir de ~on cbtd , vour pronoger
actuslleoncnt d'cutres dotes nour cette re.contre , ucinon le

27 ou 2¢ Qctoore .
‘Uelguss joursgs ,
et de ne confirmer g'il noug cors

L'Iingtitut Polytechnique de kilan .

Je nense qu'il vous sera poseible , dang
de me précicer ce point
popiivle de nous rendre

?
~
2
<

Dung 1'affirmative , puig—-je vougs demondcer de bien vou-
ir faire régerver , par votre Secritariat , “rois chambres.
chambrcg nour une perconne ) , dang 1"h8Tcl de votre choix
ur le nuit pricidadt motrerviTite & vos laboratoires .

~
)

1<
PO

Je gerais de mon c8tdé btrdg heureux de pouvoir vous rencons
trer, ou courg de voire nrochain pascage & Paris , et éven-
tyellement de voug mettre en relation avec les. reprdésentants.
de notre Socidtd gui assisteront av Congres de Chimie Indus-
trielle .

Dang le cag ol notre vigite & kilan stavirait impossible
je feraig tout mon posel pour que Mr Murphy et le Dr Cooper
puigsent vous rencontrer a Paris , s5i toutefois ile ne sont
pas en ddplacement a cet Lo épogue . '

11 va de roi , cue ©i voug avez prochainement l'occasion
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de vous rendre en Grande Bretagne , c'est avec grand plaisir
gque nous vous recevrions & notre Centre de Recherches de
Birmingham . '

Dang l'attente du plaisir de vous lire prochainement ,

Je vous prie de croire , Mongieur le Professeur , &
l'assurance de mes sentiments les meilleurs .

\

)

i

|

I

| .

| ‘ .
; . /- _

| .

;l

v

E.Valtier

i , | | Centre de Recherches DUNLOP
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Monnoizur le Profesceur 0., HATTA
Igtituto di Chimica Induptriazlce
del Politechnieo

32 , Piazza Leonardo dea Vinci
MILALO ( Italia )

PARIS, LE o Sentenmbre ICHS

Mongieur Le Professeur ,

J'ai l'avantaze de vous accuser
recenption de votre aip“blb lettre du I2 Aofit dernier , ct
Jje m'excuge vivement de n'avoir pu , du fait de la fermeture
cnnuelle de nog bureaux vendant le moig d'solt , voug rdépondre
plug rapidemncnt . :

Je voug rencrcice d'avoir ripondu ifavorablemcnt a2
ma demande , et de bien voulolr accepter de recevoir liesgieurs
HURPHY et COOPEDR , au courg de leur prochain pagsaze en
Italie .

Jo vieng de transmettre votre lettre 4 Mongieur
en luil demandant de bien vouloir me »nrdéciser les
principaux problemes qu'il souhaiterait discuter avec vous .

Je crois =mavoir qu-~ d'une fagon générale , il scrait
tres heureux de pouvoir procdéder , avec vous , 3 un échange
de vues sur l'importante guestion de 1la préparation des poly-
meres , & l'aide de CutalVGOUT a curface active , et en par-
ticulier des polyoléfines et polydlvlﬁllﬂcs ) haut dezrd de
cristallinité .

En ce _gui concerne les brevets protégeant la prépa-
ration de ces derniers polyméres , je ne connais pas quelles
sont exactement les intentions de Monsieur HURPHY , mais je
pense qu'il serait éventuellement triés intdéréssé d'avoir une
discussion avec vous et le Docteur B, ORSAKI sur ce sujet .

MUilIy

J'e
dre d'une Ta

U)

ere 8tre orochainement en mesure de voug rénon-—
on plus précise sur ceg divers noints .
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De mon c8té , je vous serais trés obligé de bien vouloir

-des que celd vous sera possible , me faire savoir si le Vendredi

26 Octobre prochain , date proposée pour la visite de Monsieur
MURPHY vous convient . Il se confirme pour notre part , que cette
date serait la plus pratique , puisquéil nous sera possible
d'arriver & Milan , la veille au soir ,

Toutefois si cette date ne vous convenait pas , vous se-
rait-il possible d'envisager cette visite pour le Samedi 27,
ou le Lundi 29 Octobre ?

Dang l'attente du plaisir de vous lire prochainemen?t ,

Je vous prie de croire , Mounsieur le Professeur , &
1'assurance de mes sentiments les meilleurs .

s /{
B.Valtier
Centre de Recherches DUNLOP
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Professeur G. NATTA
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Mongieur le Professeur ,

Mongieur E.A. MURPHY ,
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Directeur de notre

Centre de Recherches de Birmingham , doit se rendre en Italie et en

France

cette occasion ,

H

vers la fin du mois d'Octobre prochain .

I1 m'a récemment fait savoir qu'il serait trés heureux , é

avoir un entretien avec vous .

Chargé de l'organisation de son voyage

d'avoir le plaisir de vous rencontrer a Milan, et at

jtai l'avantage

de vous demander s'il vous serait possible de recevoir Monsieur MURPHY ,

soit le Vendredi 26 Octobre ,

visite

Espérant que vous voudrez bien envisager favorablement

I1 est vraisemblable que M. MURPIY sera accompagné du
Dr COOPER , responsable de notre Section de Recherches sur les hauts
polyméres .

soit au début de la semaine. suivante .

cette proposition , j'aurais plaisir a reprendre contact avec vous ,
dés que celd vous sera possible , afin de fixer le programme de cette

Je vous seraigs tréeg obligé , de bien vouloir adresser votre
réponse directement a : ‘

M. E.Valtier 2, rue Etienhe Marey

Dans 1l'attente du plaisir de vous lire ,

Paris 20¢

. je vous prie de croire , Monsieur le Professeur , & l'assu-
rance de mes sentiments les meilleurs

E.
Dunlop , Centre de Recherches

N.B. Vous pouvez rédiger votre réponse en Italien

Valtier



17 Settembre 1956

Sige M. & Taltler
2y Tuz stienne liarey
r AR 1S 208 ~ Francia-

Egrsgio 3igncr Valtier,

Ricevo la Sua lettera dell'8 c.m, e sono spiscernte di
rion poterLe per oras c¢oarermere definitivementas L2 dats per un in-
conitro con i Sigz. uryuny e Coopef, poich® in un periodo compyreso
tra 1la seconda cuindieina di Ottobre ed i yriii giorni di Moveubrs
srobabilmente dovr¢ recarml per un curto iteumps iddori di Itélia.
Terre comuncue rzsautik le date previesis er ls visite del Sigg.

HATPIY ¢ LOO0par L1 cartcFd, 89 4l sord ouanleile, di essere a
!

iilano in tole o o, codehd pol dal 18 al 25 Tovembre dovrd Ve
nire s Parigl i ocersione del XXIX Congrés de valiule Iudusirielle,

poitre eventua.nense incontrarll e Pardigi 1u tale pericdo,

La prego di gradire 1 miglicri =a~.udd,

(Frod. G, liatta)
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15 Giugno 1956

“i"g%ww'fw“i
“er. Sig. 7. Valtier

2, rue Etienng‘%arey
PARIS 204

Fgrogio Signor Valtier,

Ho ricevuto 1la Sua lettera dsl 12 u.s., (TV/FV.V7=37),
indirizzeia al ‘rofessor Natta, relativs alles visita del Signor
liurphy nel prossimo ottodbrs, in Itslis,

Degidero informarla che il Professor Natia el trova
attualmente negli Stati Uniti e tornerd probadbilmente véfgo age
sto, Ho provvwdﬁtp ad inviargli copia della Sua lettera ma pens
che sia difiicile che posaa risponderLle prima del suo ritorno a
Milnanmo, j

La ,rego di gradire distinti snlutd.

Dr.s= R.Lamme (segretaria)



<y e wiienne .nrey
FAKLS 208  « Mrancis

sgregio Signor Valtier,

Ritorns nppane ora = iidlane dogo un'agssenza di due uwesi
8 rissondo allo Lue Io%tsre del 12 Livgre,
SO0l 0 Logedbdse fisoer: ors s distanze df due nesdi,
SoAl 0 5UIoLTY 04 4L Llorni succosoivi sord a Iijlanc, essendo
in guestc :evisiy (il molto Ligegnrigc, £, Lowe SpsT0, sarb a . i-
lane, a3ard Li:zis i incontiove Lonsisun wedo iy phy e 11 eqtcr
Cocper, In wogn 22 nis G3cguna, core disgosiziond aifinchd® Jossano
visitare questi imbaraturi$ g3 La cege 11 interossa.

La erege di cowanienrmi auald sons ;1li argomenti suli quali
1 sigg.iurpiy @ Cooper desidersnc i rinre dursnie le lére visita, afe
ginche possa eveatualnente netierli in condalie cor rFciscue esperte
in tale cem.c. el c¢ugo cho siano interescati ad nuovi polineri stow
reoisoueri del.e olerine e diolefine, La indormo che i trevetiti dexim
vatl dai miel siudi sulla lore presarazione co.ariengone slis Societd
Hontecatini, rer ceni eventuele scniarissrntc in piepogito, poitraung
Percitc rivolrersi alitIng, B, Orsont, .cireitors Scidore AE0LetTE 3 Studd
S0cisth wontecovini, Vio Jofurati 16 - ~idana,

T . . - .| - . -5 P L < ’- e 5
w8 Pl W3 prndlire 1oalglicrd srlatd,

(“i0weCoJatta)



