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TMONTECATINIM Telegrammi GABBRO MILANO
SOCIETA GENERALE PER L INDUSTRIA MINERARIA € CHIMICA

\
\X/ (‘/‘CI chiedere GABBRO MILANO
AMMINISTRATORE DELEGATO , / dore GABBRO ML

Telefono 6333
Telefoni interurbani

Largo G. Donegani, 1-2

G/ra
7‘. B il VI E SRR B
' !
; ‘Milano, 30 marzo 1963
S B X R
k’gﬁt 36 8 U
Caro Natta, R s . ;

rispondo alla Sua del 28 marzo u, s, (2«6 6)

Per essere piu tranquillo ho fatto scrivere
dall! ing, Larcher - che ha gia provveduto ~ all’ Union Carbide
per avere qualche ulteriore elemento oltre quelli contenuti nella
lettera di accompagnamento del secrecy agreement,

Quando saremo in possesso di questa rispo-
sta riesamineremo da capo la questione e terremo conto di quan-
to Ella osserva a proposito delle nostre ricerche,

Intanto invito 1’ ing, Larcher, che legge la pre-
sente, ad esaminare con BREYV la situazione brevettuale che riguar~
da 1! uso del policondensante in atto a Terni, Poiche Ella dice che
il sistema usato a Terni con il policondensante corrisponde, come
principio generale, al sistema di Union Carbide, se il brevetto o i
brevetti a suo tempo presi da Polymer riflettono anche il principio
generale 1* U, C,C, dovrebbe essere anticipata da noi o, meglio, da
Polymer,

L' ing, Larcher, quindi, riferird al pill presto
sull! argomento,

Cordiali saluti,

P

Preg,mo Signor
Prof, GIULIO NATTA

MILANO



28 marso 1963

Q\ \ Ing. P. Oiustiniani :
. Amministrators Dslegeto
80c. ¥onteoatini
| Sede
ne.rif.256/ag '

P.o. Inge;B. Orsoni
Ing. O. Ballabio

Caro Ingoenm .

ho aamiuto 12 proposte della Union Carbide relative
alls tintura &el polipropilens oke lei mi ha dato in viaione leri,

Scno anoh'io dsl parere ohw cunvom aocettare un
proposts dato ohe non ol impegnano in mode pericolosm

C'reda che CONVengs informare ia Union cm:m» che an
. ohe noi abbiamo c:lé da tempo saguito gli steesi consetti preparen~
do dei polimeri aventi mwixiom obimica Gefinita pid o meno cem
patibili con £ poliwoyucni %ahe abbiuo m richiesto diversi brc-
vetil sull' mrgomento, -

L'impegno che richicda la !lhicm Gaz'bide al punto 5.
‘dovrebbe limitarsi maturalmento alle potizie provenienti 4xlla Union
Carbide ma non ai dati provenienti dalle nostre ricerchs mel caso
che le solusioni propeste dalla Union Omrbide coprispondanc & yoli-
geri ai& studinti dalla’ xontaoatmi.

Intnti, i couootﬂ sBaguiti dula Union mrbidc cor=
rispondono & quelli da noi seguiti oon l'impisgo della polivinilpi~
ridina 3 di acrilati djblokil-ammincotanclo, In entrembi i casi si

~#emo avuté ottime proprietd tintoriali ma nel primo oaso ei sono a-
vati isconvenisnti par la rersiale decomposisione della yﬁllﬁmpb
‘ridna duranis la filatura & causa dall'slia temperaturs, Nel sscondo
cas0 #1 3 avuto qualode inconveniente per le raticohntom del polime-
ro notute cha stiamc cercando 41 BUPATAYS .

Anohe 11 niatam usato a Terni ool policordensato ocore
‘risponds oome primcipio generale, al sisteme dells Union Carbide nel
-omso in oui il condensatc presenti uns composizions definita.

, 3* necessarie ohe 1'scoorde oon ls Union Carbide non et
impegni » limitare le nostre ricerche ohe riteniame vioins & una solu-
sione soddisfacente, q . it

Cordiali saluti. ‘
' Q.FAT?A



"UNION CARBIDE INTERNATIONAL COMPANY
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¥ 27Lus 1959 x
Gentlemen: R ’_‘s

Does your process include separation of entrained liquid from gas streams ?

If so, find out how you can get consistently better performance by using
KARBATE Impervious Graphite Entrainment Separators - Type MV. They are
dependable and give outstanding economies in removal of entrained liquids

and solvent recovery.

v

CABLE ADDRESS: UNIGARBIDE, NEW YORK

Unusually simple in construction, Type MV units operate effectively over

a wide range of gas flow rates, entrainment content, and liquid droplet
sizes. They contain no moving parts and are non-clogging. KARBATE
Entrainment Separators also offer virtually complete resistance to cor-
rosion over temperature range from -40 deg. F. to 338 deg. F. (-40 deg. C.
to 170 deg. C.). These units are compact and easy to install...furnished
complete and ready for use. For more details on how you can benefit by
using KARBATE Separators Type MV, write us for Catalog Section S$-6900.

To further assist you, we shall be williné to place your name on our mailing
list to receive technical data and new product information on KARBATE
Products. Simply fill out the enclosed postcard and return to us.

Very truly yours,

UNION CARBIDE INT

W.C. Wilsey/rld

- 5/59



10 Novembre 1958

Egr.Ing. Piero GIUSTINIARI
Rif,.n.1188/el Amministratore Delegato

Soc. Montecatini
Sede

Caro Ingegnere,

riceve copia dells lettera inviatale dal Prof.Pino,
relativa alla richiesta del Dr. Brown della Union Carbide di studiare
la possibilitd di sintesi di olefine partendo da CO e Hye '

Come Lei ricorderi ci eravamo gid interessati della cosa una
dieoina di anni fa, ed allora si era considerato un processc Fischer
modificato come metodo per produrre butilene come materia prima per la
produzione di butadiene, |

Il procedimento era risultato allqra non economico, in quanto
tale sintesi Fischer modificata produce una miscela di idrooarburi
etilene, propilene, butene, penteni ed eseni, etd, ed anche in quelle

condizioni in cui 1l pentene rappresenta il componente Piﬁ abbendante

si ha una notevole produzione di altre olefine., , )
Ritengo perd che oggi, tenuto conto delle:mmove pﬁ%aibilité %
di applicazione delle diverse olefine (polimerizzaaiqne. oasosintesi,

etc.) e della notevole purezza delle olefine ottenute per sintesi di
CO e Hz
il problema sia pure per ora soltanto in bhase al datl della letteratura

ghe elimina ognl problema 4l depurazione, convenga riesaminare

Penso che un tale studio orientativo possa essere fatto facllmente dal
SEPS.

Cordiall saluti.
G.Natta



“"MONTECATINI”

H %x"'\f Lo
SOCIETA GENERALE PER L' INDUSTRIA MINERARIA E CHIMICA § h
3,

AMMINISTRATORE DE LEGATO

G/ra

Milano, 7 novembre 1958

Caro Natta,

il prof. Pino mi ha scritto di
aver parlato con il dr. F.B. Brown del Research Department
della Union Carbide Olefins Company.

11 laboratorio del dr., Brown ha
un progetto di ricerca sulla sintesi di olefine partendo da ossi-
do di carbonio, idrogeno ed eventualmente acetilene.

Ritiene c@ se ne debba occupare an-
che noi ?

Cordiali saluti.

Preg.mo Signor \r )
Prof. GIULIO NATT
MILANO :
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ISTITUTO Dy CHIMICA GENERALE
» UNIVERSITA Dy PisA

VIA RISORGIMENTO, 19 mig . TELEF, 31-71 Pisa, 5 = l »
— . -
NP H

K ¥
Lo [

IL DIRETTORE

Chiar.mo
Prof, Giulio Natta
Direttore dell ‘Istituto

S iy e,

di Chim.Industriale del Politecnico

Piagza I, da Vineci 32
NILANO

Egregio Professore,

Le invio copia di ung lettera che
ho spedito all‘Ing, Giustiniani per in_
formarlo dells Visita del dott. F.B. Brown
& questo Istituto,

Mi ha alquanto SOrpreso il fatto
che la Union Carbide intenda studiare 14
Possibilitd di sintegi di olefine partendo

da CO e H, eg eventualmente acetilene, cam-

Con i migliori sal%fi g:;}
]’(/Vw
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' ‘ISTITUTO DI CHIMICA GENERALE

. non ol cousentivano di inigiare nuovi programnmi di ricercas

UNIVERSITA DI PISA

VIA RISORGIMENTO, 19 BIS - TELEF. 81-71 Pisa, "nﬂlm ..................

IL. DIRETTORE

Preg.mo Sig.

Ing. Piero Giustiniani

Amminietratore Delegato

della Soo, lontecatini

Via F,Turati 18
HNILARN 0

- Bgregio Ingegnere, : . v

desidero informarle che nella scorsa aetttmna ho avuto la
visita del dott, F.B, Brown del Research Department della Union
Carbide Olefins Coumpany.

Il laboratorio del dott, Brown ha in programma un prOﬁotto
di ricerca sulle poseidilitd a1 sintesl di olefine usando come maw
terie prime ossido d1 carbonio, idrogeno ed sventualmente acetilenej
desiderava sapere 86 il noatro Istituto era interessato a complere
ricerche in tale campoOe

Naturalmente gli ho risposto che i nocetri impegni attuall

Poichd 11 dott, Brown non ha fatto aloun cenno alle poli
olefine, mi sono ben guardato di entrare in argomento.
la prego di gradire 1 miel migliori saluti

(Pro!igﬁiif;;}%no)
[.’/b*«.




10 Iuglio 1958

Al SETTORE PROGETTI E STUDI
Soc, "Montecatini

| . - ")
' Sede ta
| \ s o
‘ e i .
‘ ‘ "\\ ! o - .
. ) ) \\‘

gon riferimento alla Vostra lettera dell*8 corrente,
di cui Vi ringrazio, Vi prego di farml avere i oampioni 4ai Vcl3 .
Vulz del1'U.0,C., appena Vi pervurraanu.

\ Rif.n,B41 el

Distinti ealuti.

(Prof.G.Natta)



s MONTECATINI

¢ ‘ SOCIETA GENERALE PER L'INDUSTRIA MINERARIA E CHIMICA
“ ANONIMA - CAPITALE VERSATO L. 100.000.000.000
MILANO
SETTORE PROGETTI E STUDI miano, 8 Luglio 1958
r B f’i'ezn;zg:eir:dir'i?are 2 Montecalini-SEPS
R ply to: Via TuraH, 18
Veuillez adresser & : Milano (lfalia)
Postanschrift :
. Phone - Téléphone - Fernsprecher: 6333
Bgr. Sig. Prof. Cables - Télégrammes - Drahiwort: GABBROPROGETT! - MILANO
G. Natta [ aa
Direttore dell'Istituto e !
di Chimica Industriale i
del Politecnico di Milano 3118 a3
Piazza Leonardo da Vinei, 32 ® =,
L Milano a - \8111

Campioni di triclorure di titanio della U.C.C.

Egregio Professore,

Le alleghiamo copia della lettera della
U.C.C. relativa ai campioni di trieloruro di titanio di cui
alla Sua richiesta del 23.5.58 indirizzata al nostro diret-

tore Ing+ Orsoni.

Distinti saluti.

J};ﬂ%

Covr

C. C. postale 3/3711
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Preg,mi Signori
vV Prof, Natta,

Ing., De Varda,

MONTECATINI w

1
% ¢,
A
Settore Progetti e Studi 3

Milano, 19 Giugno 1958.

b Al 5 S i

\a

\

A« s

grn - “’&‘55

ANE H

LT , V
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Mr, Murphy della w mi visitera
lunedi 14 Luglio,

Cordialmente :

Or/sl.




4 Settembre 1957

Bgr. Ing. G. De Varda
Direttore BREV,

P.ifono1493"94'
Sede | '

Trattative ocon Union Carbide —"Verbal Dhsclosures - Written Disclosures®

Egregio Ingegnere, ‘ : ‘
~ oon riferimento alle Sue lettere del 2 settembre, ;

ritengo ~ come gia Le ho accemnato a voce - che non meritl di muovere
delle contestazioni alla U.C.C.,per quanto si riferisce all- /5\1& let-
tera del 14 e 17.6,57.

- I migliori saluti.

(PI'Of .G‘.N'&tta) ‘

]
P
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) MONTECATINI

Socletd Generale per I'Industris Mineraria ¢ Chimice

Brevett o Documentazlone Tecni pete. 2 Settembre, 1957
RP/ma

PROMEMORIA

Prof, NATTA
Ing. ORSONI
Ing, BALLABIO

per il Signori

e p.c. Ing., GIUSTINIANI

Oggetto: Trattative con Union Carbide -
TWritten Disclosures" -

.\ " Ci riferiamo alla lettera del 14/6/57 della Union Carbide
in risposta alla ns/ dell!'ll/4 di cui Lei possiede copia,

Da un esame delle informazioni in essa contenute non-
sembra si debbano muovere alla U,C,C, contestazioni,

Le saremo grati se vorra comunicarcibcon cortese sol-
lecitudine il Suo punto di vista in merito, onde possiamo
‘riscontrare al pid presto la lettera della U,C.C,.

Con i migliori saluti,

, HBWC, TECN% "



v MONTECATINI

Socletd Genersle per |'Industria Mineraria e Chimice

Brevettl o Docugir_ltazlone Tecnica | Date. 2 Settembr e, 19 57
RP/ma
PROMEMORIA I8TITL™Y [t
InpLs
{ * - '; B(T ?ﬂl“‘i/"
er il Si nord Prof, NATTA - (A —
P 9 1ng, ORSONI H l W //
Ing. BALLABIO

.V’

e p.c, Ing, GIUSTINIANI

Oggetto: Trattative con Union Carbide-"Verbal Disclosures"

L Ci riferiamo alla lettera del 17/6/57 della Union Carbide
in risposta alla ns/ dell?®ll/4, di cui Lei possiede copia,

Da un esame delle informazioni in essa contenute non sembra
si debbano muovere alla U,C,C, contestazioni,

Le saremo grati se vorrad comunicarci con cortese sollecitu-
dine il Suo punto di vista in merito, onde possiamo riscon-
trare al pil presto la lettera della U,C,C.

Con i migliori saluti,

- "BREVETRPI .
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) B REAT . e
VIA AIR MAIL wl~ssres —
CC Air Mail Two
Days Later
PERSONAL & CONFIDENTIAL
Dr. Guiseppe De Varda
Montecatini Brevetti
Via F. Turati 18
Milan, Italy
Dear Dr. De Varda:
You will recall that you asked me to find
out from Union Carbide why it was that tney did not
glve you an opportunity to enter into a contract wii:
them in connection with tne production of polyetnylene
in Italy, but instead gave 1t to your competitor, Edison.
The followlng 1s a copy of my wire to vou
reporting on this subl!ect, which I later confirmed by
a verbal discussion:
[ ) REFERENCE UNION AGREEMENT YOUR ITALIAN

COMPETITOR. MY FRIEND INVESTIGATED MATTER
EXTENSIVELY AND REPORTED FOLILOWING. UNION
IS ANXIOUS TO MAINTAIN AND EXPAND FRIENDLY
RELATIONS WITH MONTECATINI. MURPHY HAD
NOTHING TO DO WITH AGREEMENT YOUR COMPETITOR.
AGREEMENT WAS NEGOTIATED BY UNION CARBIDE
INTERNATIONAL CORPORATION ONE MONTH AGO. MY
FRIEND AND HIS COMPANY UNION DEVELOPMENT NOT
CONSULTED OR INVOLVED. SIMILAR CONTRACTS TO
ITALIAN NEGOTIATED IN INDIA, BRAZIL, ENGLAND
AND ELSEWHERE. FOLLOWING REMARKS PROBABLY



Dr. G. De Varda
Page Two

EXPLAIN WHY YOU NOT INVITED INTO CONTRACT.
YOUR U. S. STEEL CONTRACT SERIOUSLY AFFECTED
THE OXYGEN PLANT PLANS OF LINDE COMPANY.
YOUR ANNOUNCEMENT PURCHASE PLANT SITE WEST
VIRGINIA ALSO PUT YOU IN CLASS COMPETITOR
OF CARBIDE INVADING ITS MOST PROFITABLE
MARKETS. ALL THIS MISUNDBRSTANDING COULD
BE ELIMINATED BY CORRECT PUBLIC RELATIONS
PLANNING. WHAT WAS OUTCOME NEGOTIATIONS
HILL AND KNOWLTON. UNFORTUNATE YOU WENT
THEIR NEW YORK OFFICE. CLEVELAND OFFICE
ONE I DEAL WITH. HAS ABLE MAN AND MUCH
CHEAPER. HAVE PLAN CORRECT THE FOREGOING
PROBLEMS WITH CARBIDE AND OTHER SIMILAR
COMPANIES IF YOU DESIRE IT.

Apparently your competition in connection
with U. S. Steel is hurting. Whenever a corporation
of the size and prestige of Union Carbide begins to
conduct its business on the basis of spite and bad temper
because it lost an order, you can be sure that you are
making progress in your own operations and you should
be encouraged to continue your drive for business in
the United States.

I would regard this as a most significant
event and this petty operation by not giving you an
opportunity 1s indicative of the progress you are
making in the United States. People in the United
States admire the "go getter", that is, a person or
company that is very aggressive and gets results and
beats out competition.

If you have a reputation of being tough
competition, that you do not give any quarter and you
do not ask for any, then you are on your way to being
a successful factor in the United States economy.

There 18 an old saylng that "you cannot make
an omelet without breaking some eggs'. When I start
out to compete or get results in some commercial opera-
tion or even litigation, I do not worry about the
retaliation or bad feelings of the other side. I go
at them with both fists and try to beat them into sub-

mission.

I would regard the action of Union Carbide
as a sign that you are making progress and a sign
of weakness on thelr part.




Dr. G. De Varda
Page Three

Certalnly 1t was not good business on the
part of their management not to get competitive bids
from you and your competitors in order to get the
best deal possible in Italy.

Sometime soon I may have occasion to talk
with the top management of Union Carbide and I am
golng to take the opportunity, if 1t presents itself,
to indicate that 1 was surprised at their operating
on such a petty basis instead of businessmen to get
the best profit for the stockholders.

The attached statement of a matter in which
I am dealing with them may be of some interest to you
in showing how you have to deal with these very tough

people.

The fact that Murphy broke down and cried
in your office about the failure of the negotiations
is Just another indication of the fact that your
operations are beginning to worry the management of
Union Carblde, which 1s good news indeed. Letl us give
them a lot of worry and keep up this pressure because
ultimately I think you will get a very good deal out
of them, but they only understand force, as you will
see from the attached statement of my experience.

I think i1t might be helpful, i1f I may suggest
1t, to present this letter to Dr. Giustintiani, for it
will throw light on the policies to be [ollowed in
connection with the public relations program in the
United states about which I have written him.

Yours falthfuily,

/L7 T

Encl. - statement



The undersigned owns The Commonwealth
Engineering Company of Ohlo. It has developed what
is regarded by Union Carbide as one of the really
great new developments in the processing of chemicals,
foods and the like that are heat-sensitive without
injuring the subject matter.

Four years ago, after a year of lnvestigation
without our knowledge, Mr. R. E. Cornwell, then Vice
President of the Linde Company, entered into a contract
with Commonwealth by which Linde would be given four
years to try out the process. We turned over our
million gallon pilot plant to them as the beginning
of the operations.

Since then, they have spent some millions
of dollars, built three multi-million gallon plants
and are now getting ready to go on stream ultimately
with a 22 million gallon plant. The process has been
successful and the mechanism has turned out to be
on a sound basis.

The four years is up on October 30, 1957.
For the last year Mr. Cornwell has been trying to get
me to agree to give him a two to four year extension
for the acceptance of the final contract and his
initial payments, which are due on October 30, 1957.

He has done everything he can to put
pressure to bear upon me to give him the extension,
all the way from threats and abuse to an offer of
various considerations and has endeavored to put 1t
on a friendship basis. It has been a rough experilence.
He has pulled no punches and has been about as dis-

agreeable as a man can be.

1 happen to be a veteran of a good many
conflicts in peace and war, so I stood firm. I told
him to take it or leave it, but that was the answer
and he would have to either pay or abandon his multi-
million dollar operation and we would place the matter

elsewhere.



"
3
Several days ago I learned that he has
decided to go forward and settle on-October 30, 1957
paying his initial cash payment, S L

\
. \
. ‘\ .
- Ll L.:ﬁ s i
v .
)

So thAt you can g¢e the amdunt of money
involved in.g%hik pracess, Cornwell preédicts on behalf
of Unlon Carbide that in one of the twelve industries
In which this process is adaptable'thdt he expects
to pay over the next twenty years a royalty to
Commonwealth of a million dollars a year as an
average.

In other words, I had to gamble what is
probably going to Be-a very large sum of money on
standing Tirm, -and apparently, it:is going to pay
rich dividends, because if I had shown weakness, he
would have taken advantage of 1t.

In the foregoing story, trere is a lesson
for your good company. Herse in the United States,
you must be very flrm in your position and very
aggressive, It is the same policy that I have
taken the liberty of recommending in connection
with the Ziegler matter.

A G T aker)
;
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VIA AIR MAIL
Copy Boat Mail ?l( C
/

Dr. Gulseppe de Varda
Montecatinli Brevetti
Via F. Turati 18
Milan, Italy

Re: Union Carbide and Carbon Corp.

Dear Dr. de Varda:
This is to bring you up-to-date.
Mr. Cornwell has been promoted tg Preslident

OW He had
lunch with Mrs. Peake and myself in New York to

discuss another matter. Nothlng was sald on elther
side, which I would interpret as meaning that your
matter is still under serious conslideration, per
my letters of April 3, 6, and 9, 1957.

Mr. Cornwell 1is going to Washington to
spend a day in discussing with Mrs. Peake another
matter which he is interested in securling from
Commonwealth. She has been carefully instructed
to be non-committal and listen but not comment 1f
he raises the issue.

Sincerely ypurs,
-/

/47/22?1, ;%//

C-\q.g/
\4 RN

/c7f /7214(



IMONTECATINI

Socleth Generale per |'Industria Minerarls e Chimicd

Brevettl e Documentazione Tecnica

.
$
,'

Data,.,. skl b
PROMEMORIA = Aodo kfL

LT

o A———

Ing. Bartolomeo ORBOEI

per il Signor....

e p.c. Ing.BALLABRIO
- of, WATTA

Oggetto: Disclosures verdali s Uaioa Carbide -

Vincolo segretesss -

w{cmmummm
inviataci 11 30 aprile u.s. da Imkelite Co.
mmmtoam”tumi-
caxions 15/3/87 con allegato elemco completo
delle "Verbal Disglosures™ fatte a suo tempo
a2 Wniocs, nomché per comumicerci il loro aceor-
do su guanto coantemuto in detto eleaco.

Con i migliori saluti.

-5



BAKELITE COMPANY

& A DIVISION OF UNION CARBIDE AND CARBON CORPORATION

TRADE MARKS

BAKELITE

TRADE MARKS

VINYLITE

230 OROVE STREET Al

GENERAL OFFICES

BLOOMFIELD, N. J. 30 EAST 42% STREET

NEW YORK

April 30, 1857

Montecatini
Societa Generale per l'Industria
Mineraria e Chimica &
Via Turati 18 224

Milan, Italy S~ 4)/

Attention: Dr. G. de Varda, Chief Patent Counsel

£
{

’
4

Gentlemen:

This will acknowledge receipt on March 26, 1957, of
your letter of March 15, 1987, and the Montecatini list, "Végbal

Disclosures,"
.

\

We have compared that list with the list submitted
by Carbide with our letter of February 5, 1957 and find several, but
relatively minor, differences between the two lists.

Our list contains the verbal disclosures as understood
and so reported by our representatives at the time of their visit to
Montecatini. Accordingly, we adhere to that list. We are, however,

. willing to acknowledge receipt as of March 26, 1857, of the differences
in the disclosures as contained in the list which accompanied your letter
of March 15, 1957.

&
&
7 oy RO

w{.‘ ﬂ;ﬁ‘:‘(’if y W W

Very truly yours,

UNION CARBIDE AND CARBON CORPORATION
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April 26, 1957

Ing. Piero Giustiniani

Managing Director of Montecatini
Societa General per 1'Industria
Mineraria e Chimica

Via F. Turati, 18

Milan (134), Italy

Dear Ing. Giustiniani:
In the absence of Mr., Dial, I am writing
to edvise you that we have decided not to exercise our option
for a polystyrene license under our agreement of November 26, 1956.
This decision, like our decision wita respect
to polyprropylene, has been reached only after a thorough study
by the members of our patent and research staffs,
As Mr, Dial told you in his letter of

February 21, we still feel that as the patent picture clarifies
an arrangement beneficial o both of us mey be possible in the

polyolefins field.
s chely/yoqu5
76*1" h&m)u /)




MONTECATINI

Socield Generale per i'Industria Mineraria e Chimica

av/n
PROMEMORIA

per il Signor Ing. Piero GIUSTINIANI

Oggetto: Contatti Toulmin-Union C.C. -

Trasmetto reclazione Toulmin contatti
avuti con Cornwell della U.C.C.

Significativo 1l retroscens Union.
Decisione o gou-tn-olo sard probabilmente negativa
COmM® per po 1mpi. ene, Perdura perd vivissimo interesse
Union per eatrambi,

Suppoago avremo controproposte che
potremo respingere, accettare o preferibilmente tenere
aperte in attesa eventuale wstro accordo du Pont.

L'anione condotta da Toulmin mi
sembra abile e potrebdbe anche risultare fruttuosa.

///’"

Con ossequio.

all

ve, . 18 Aprile, 1957
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Montecatini Brevetti

Via F. Turati 18
Milano, Italy

Attn: Dr. Guiseppe De Varda

Re: Union Carbide

Dear Dr. De Varda:

This is in partial reply to your letter of
March 12, 1957. I would like to defer the full reply
until the following takes place.

After receiving your letter Mr. Cornwell
called me from New York and asked me to have dinner with
his wife and him next Wednesday evening April 4 in New

. York and then stated he wanted to discuss business with
me on the following moring April 5. This should present
the opportunity to sound him out delicately to see what
the attitude of the company really is and to see if I
can get an opportunity to make the statements that you
wish me to make to him.

It may interest you to know that J. J.
with whom you have been dealing 1 t
of the Union Carbide Development Corporation of which
Mr. g§§§!g%* is Senggegzgggrzzﬁgéggnt. TheréTore, un-
doub y have™fust recelve is information) Mr.
Cornwell is fully conversant with the entire situation
and I suspect is an active participant behind the scene
as this corporation is the particular "brain child' of
Mr. Dial. Ee o .

s )



Montecatini Brevettil
Page #2.

Therefore, i1t seems that approaching Mr.
Cornwell through the back door may lead us directly
into the main house.

I do not know what will develop but you
can be assured I will do the best for you, always
keeping in mind that I must proceed with great caution,
a course that I will follow. As Cornwell has followed
with us in the Stepfreeze contract under which they
have been operating and to which is attached a final
contract that they must take or deop on November 30,
1957, and this method was quite agreeable to him, I
think we are on sound ground now to sound him out
without committing you as to such a contract in
connection with your fibers and elastomers leaving
the troublesome patent matter to future developments
which will certainly have matured on or before the
date when the final contrast between Montecatini and
Carbide would go into effect.

If I could get these general principles
established in his mind I believe I will have done
you a good service.

Cornwell likes to deal with us and when
he does so he does .not being along any lawyers as
he has full trust in me and knows I will not take
advantage of him,

It is that good, sound businesslike basis
I would like to see established on your behalf which
I believe your management will find quite satisfactory.

I will advise you promptly what the outcome
is,

Sincog:};, 4
ST gt s

/

CC: Boat Mail 4
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14,

19,
20,
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2,
4. mmmummwm.
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Corellary Letters No, 2 im eseh Agreement.
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hnhnntophtai l.umm to proceseing
conditions, and phh 18, M, 15, 17, 18, 18, 0, W
05, 53, N0 reeiriee G Tan nothods or t0 propurties of the
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to Corellary Letters Ne, t..lu'nm‘lllltitnm
lene snd pointe 3 3, 8, 6, 12 for polystyrens, had not been
published before November 36, 1956,
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April 1ith, 1987

WONTREATIND
(F.to Ing.Orsoni-Ing.de Varda)



-
e o S ity

BriTuTo U* ‘“ 1‘7 A 1
INDUSTRIALE pry POL'T S ”f
|

!

-

¥ & SHAG 1957 x | copia p.c. Prof. NAT.TA
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Milan, ¢ April 1957

Dear Mr. Bunn,

lthnkmtnmr kind lettor of April 268k,
bywuchmmmuu to me the decisions of your Company
vi& nprd to myntyrm

: f do m 4doudt that your Company will lmn rmhd
uehheiain-c aﬂcrammﬁnﬁydm situation. . .

c !mudﬁom&um nocawm
lrin-dly nhﬂ.nhipc alrepdy existing between U.C.C. and our -
Company could in future fad other sppertunities of mutual interests
alse h fields ather than ﬁc poly-llﬂu fleld.

With my best regards,

Yours sincerely,

(Ing. Piere Giustiniant)

Mz, Heward §. Buan
Union Carbide and
Carbon Corporatien
30 East Forty ond
New York 17, N. Y.



WoNTEGAYT X

oviginal by air mail registered
CC: by atr mail twe days later

‘ A



Y

MONTECATINI STITUTO DI CHIMICA |
; 3 INDUSTRIALE DEL POLITEGNICT | : 30 m, mv
Societd Genersie per I'Indusiria Mineraria e Chimica ala, .
Brevetti e Docur—n_e;ltazlone Tecnica * l APR 1957 a

fussis Cusk. G

Ing. Piero GIUSTINIAN]

R Juy We| ||

per il Signor

e p.c. Ing. ORBONI
ro [ 3

-

Oggetto: zione Union licenza polistirolo -~
ggnfaff! Toulmin-Cornwall -

Come da Sue istruxioni (e come da docu~
B nontuzl:g:o gia in Suo possesso) abbiamo a suo tempo inviato
a Tou -

a) copia della lettera di Murphy suil motivi per cui 1la Union
non ha ritenuto di chiudere l'opzione polipropilene,

b) copia della nostra dettagliata risposta a Unionm,

¢) lettera di istruzioni a Toulmin sulla linea da seguire
nei suoi futuri cohtatti con Corawall,

Allego ora fotocopia di due lettere in
dats 18 marso pervenutemi da Toulmin.

: Resto in sttesa dells osservazioni Sue,
dell'Ing. Orsoni e del Prof. Natta prima di rispondere.

’ Con ossequio,
@ / /

all
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MONTECATINI

Societd Generale per I'Indusiria Mineraria e Chimica

Brevetti e Documentazions Tecnica

RP/ua

2 3 NAR 1957 * |

PROMEMORIA R %4/ ,ﬂfwi

per il Signor....

‘Oggetto: Opuions Usiem - Vimoolo Segretemss

Yacciamo seguito alla as/ del 35 febbraic cen 1a quale

la portavamo & conoscenss della letters Union del 19/3/87
nellia quale si asseriva essere U.C.C. alla data del
26/11/58 s cencscenna della maggior parte dells informa-
xtioni scritte contenute aei 34 documenti da noi consegnati
& suo tempe s Unien,

Poiché dobbiasmo entro le prossinc settimaas prendere
posinions in merite, La preghiame 41 fornirci le eventuali
informanioni ia Suo poasesso cirea la effettiva disponi-
bilith sl pubblice delle mingole infermamioni im guestione.

Pregandola di gradire i mnostri migliori saluti,



MONTEE:ATINI I e amc ) 22 Narso, 1987

Societd Generale per i'influstria Mineraria e Chimica

Brevettl @ Documentazione Tecnlca

PROMEMORIA 2 e £ )

per il Signor.

® p.e. gi BALLARIO

Oggetto: Opmione Union - Vincolo Segretesms

@ Yacciamo seguito alla us, del 35 feblraie con la guale
portavamo a Sua conoscensa la lettera Union del 21/3/57 nel-
iz quale si asseriva essere ¥.C.C. alls data del 38/11/88
& consscenna della maggior parte delle informamioni verbda~
11 da aoi date ai loro rappresentanti,

Poiché dobbisme entro le prossime settimane prendere posi-
sione in merito, lLa preghiame di fornirci le eveatuali in-
formaxioni in Suo possesso eirea 1la effettiva dispoaibilith
al pubblico delle singole informamioni in questione.

Copin delle suddette informaxiomni corrette inm base a ga.tho
& Buo coneordato ¢ come trasmesss s Uniom C.C. ¢
stata inviata 11 18 n.e.

Pregandola di gradire 4 nostri migliori saluti.

E-DOC, TECNICA"

;
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Yours faithfully,
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1,

3,

4.

8.

6.

7.

’wo-tmnﬂta lene as nade deponds
utburitr"ﬁ'm. ’ titanimm

| polystyrens. '

is veary much libe that of nesmsl i, Now )
that ’ stadilisstion 18 wot & geoblien with polystyreas,

. moatesatiani does net wiually grind titaatum trickleride after

Sontecatini has iavestigated the wee of titaniuwm dichleride

in place of titaniwm triehleride. Titanium dichleride gives as
squally arystsiline predutt but Nestscatini prefers the trichlex~
ide becauae the laride 18 much mere difficult to pregare

in » state of high purity and may centais titaniwe metsl
inguritiss whteh are ¢ifficult to remove frem the produst .

Inttial ol




t Amnuly cemmercial styrems vill set pelymerise indefinitely
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18,

10,

21, The

s,

wmnmplrm bomnsne of aitration
other ifiention is aesssmary but
io oomvenieont vhen thes watew is above 0,001 pew cest,

Congerning mold eorvesien with pol » Toatecatini have
ae enpeviense vith tests wp to .Muutﬂdm

hours ocontimweus m -ng a chreniun-pisted nold vithewt
sorresion escurring. shloride stadilisers ean be

2 1ead phosphi MMWW
-~ at & ceasemira imue.mué w3 POr cent,

' stresy endarense of nnr s the .91 %o .03
Mtyumm resultiag from the y—tntmmm
am&mwunm . mmmxmm

mmsu m IVM. - 1.:13 = zr‘"?"

The intrinsis v g mumﬁuam‘d.--
gﬁ:g!‘ﬂom hﬁthﬂtmnuhtw
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x:':d;-mo to make fairly highly u-m-nm polystyrene
:“ to lltu'-lia:. nwm hrlm
‘eelaseiar veit peipetrrene, ing 2ighu mam, |
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25, Comceraing the use of alwninwm titaniuve sugz an a gatalyst,

29, Calaulated theervtical deasity of crystalliae polyprepyliene

Sut 58 & cemetent e i Tio eane'of pelymacisation premoted

.

32. Thes large smouat of cstalyst axe wsed in the pelymrisatisn
distyibution ia the sredast is prelally very wide,

3. ﬁum;:‘muuﬁgl u“vlﬁ&mmhtﬁﬁﬁhul
atere of mmtm.n’: mt'cum;nmhum
veight sad at very high tengewsture & deoresss i ¢ : LY.
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38,

4.

41,

Concerning the preparsa ttﬂd—‘—r‘:ﬂm-ﬂu
alkyl that are ter thas fowr
- from TiClg is generally more amorphous aonu-:
‘chaia sikyl groups hhﬂ!n- with formation of
iupuiﬂtatn.

28
3

£11 =138 2 1000

bas beun used by Nentesatiai fer pelyprepyliens, It yislde ealy
m-uml veiwes. The visossity is sessured in tetralia st

Comeay o 1line seen: The kaging volune of & right-

isstastis cheis.

\:§

The une of very shert reantion times is et »

satisfeatery weens of predusing lov molécular weight, My

The wse of hydregen ts cestrel the weleonlsr weight of poly-

fnmum’um&uunnﬂu,nwm.

Conserning prepyiens polynsrization: i metal alkyl custainiag
an olhamy greup is & gible esatalyst compomsnt bat it is mes
as offestive a8 triethyl sluminus,

&m~mm,ﬁuwm scerding to the discloswre
for ten to tventy hours st tempevatures below S0°C dees met
slter its activity. ¥ithis the sae temperstuwre raags, sging the
por : :

INTTIAL o/




4,

o,

iene, when & catalyst prepared froam TiCls obtained
tothimhmhm‘n t-‘.zu-

30 and + B0 variation in crystalliaity with w is

observed, h hq-uu in catalyst concentration lovers
molescular weight,
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MONTECATINI , o

Societd Generale per I'indusiria Mineraris e Chimics 3 e %
1

Brevetti & Documentazione Tecnica L IN DO'O,.”...' i h "m

"P/ma | ¢ - 4 HAR 1957 J‘
PROMEMORIA P W

he Ing.
per il Signofk......«oProf NATTA
: Ing. BALLABIO

e p.c.Big. Ing, GIUSTINIANI

Oggetto: ione Union Carbide -
erma ns yverbali ~

~ Fesciamo seguito alla ns/ lettera del
L) ::t:n . u::m slenco dol.:.: disclosures verhali
\ visto ¢ eorretto secondo guant
Yoi comunienteei, . o

Yi preghiamo di voler cortessmsnte ssn~
mu‘u auova lﬂ::u prmu%;mm :1minn fa-
informaznioni ¢ variaati, e

Con 1 nigliori saluti.
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10,

11,

12,

If the chlorine is not all washed out, HC1l may be evolved upon \
pyrolysis, This is true of polymer purified sccording to their .
Written disclosure. ™

The naJerity of tha palypropylone chains are terminated in a
vinylidené type denble bond

They can stabilize against mold corrpaion w&th conventional

- polyvinyl uhleridt ‘stabilizers,

13,

14,
18,
16. W
17.
1: &-_.

19,

21.

experience with tests up to 100 hours. 1

.concarning the prtpnr:tion of the titwniun triehlnrido, Monte-

catini showed us thair pilot plant operation at Ferrara,

Dr. Negromaati described the process in soms detail. A flow-
sheet of the pilet plant drawn from our understanding of the
discussion is at the end of this list of disclosures. (A correct-
ed !lowushoot is onclosod) . :

The nun of 1101!“?stead ot !&Cliuzcadu in gcucrnl to‘n lower

rate of polymerization of propyl

probably btcautt of differences
in -urfaee areas, ;
The lnttiec constants of TiCl and TiCl.wnre very closo; this
can ullnv tho !ornation at so&ié selut;;; , of the tvo conpounds.

"“fﬂfiﬁn”pdriod if it is lﬁéiw‘“ by

r@nﬁving nononnf, 1$ vill ntdrt up uziin vith no induntiﬁh period

ann nt the same rutt as boxoro.

The ttrnination mtép in tha propyleno polyntriﬁttion 1: principully1
due to 0ithor hydride ion transfer or to monomer transfer, Hydride
ion transfer is ftvarad at the higher t;___,ﬁtutes.

=Cun¢oruihg tho utyranc polymerigation, benzene of nitrution grade

is used as diluent, No other purification is necessary but is
convenient when the Vﬁtar content is above O, 001 per cent,

Coneerﬂins mold earrocian with polypropylene, thny’haya no
oy have tried 10 bours

continucus molding using a chromium-plated mold without corrosion
occurring, Polyvinyl ehlcrido':tabilizorn can be u:ed to stop
any corrosion which does occur, Good stabilizers are lead
stearate, lead ph hosphite, and several epoxy atihilizera - at a
concentration of 0,01 to 0.3 per cent,

Concerning stress endurance of polypro ylane, the 91 to .92
density material resulting from the pa ynetizat 1on s revealed in
the written disclosure does not brvak under 1000 ceatinunus

hours under a load of 2000 p.8. 1,

The intrinsic viscosity-molecular weight rolutionahig u i
Montecatini for polypropylene is: L7 = 1,18 x 1072 MY

The intrinsic viscosity is measured in tetralin at 135‘c This
is the same formula that has been used for pnlyothylone by 1.C.I1.
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[ 29,

30,
31,

32,

38.

36.
37.

38.

39.

Caleulated theoretical density of crystalline polypropylene is
6.933 g/cce,

Highly crystalline and highly oriented polypropylene shows less
evident second order transition temperature, ax determined by :
dilatometric methods. This temperature, so determined, is only
of mignificance for the amorphous form. -

Catalyst activity changes during the induction period as the
polymerization of propylene proceeds, and eventually levels

out at a constant value, in the case of polymerization promoted
by TiCl,.

¥hen large amounts of catalyst are used im the polymerization
to obtain lower molecular weight products, the dolecular weight
d%stribﬁt;op in thelqroguct is prghubly very wids,

When aluminum triethyl is used as & catalyst component in 2
polymerization, an increase in temperature of the reaction over
100°C causes a decrease in molecular weight and at very high
temperature a decrease in crystallinity.

Concerning the preparation of amorphous polyntr:;'!ha-usé of
alkyl groups that are greater tham four carbon atoms in length is

. desirable because the precipitate having catalytical effect so

produced from TiCly is genmerally more amorphous. The presence of
long chain alkyl groups interferes with formation of a crystalline
precipitate, : :

The viscosity molecular weight relationship for polyethylene:
[]=1.18 x 107098

has been used by Montecatini for polypropylene. It yields only
fon:;ntianal'vulﬁﬂl. The viscosity is measured in tetralin at
38°C. ' -

Concerning crystalline helices: The packaging volume of a right-
handed helix is the same as with a left-handed helix for a given

isotactic chain,

The use of very short ruactioﬁ times iz not a practical satisfac-
tory means of producing low molecular weight, highly crystalline
polystyrene, ' '

The ume of hydrogen to control the molecular weight of polystyrene"
is not as effective as it is with polypropylene. -

High molecular weight, extracted polystyrene after molding and
aanealing is 45 to 60% crystalline, High molecular wolght crystal-
line polystyrene after molding, st temperatureshigher than 2 ‘c,
and quenching is not crystalline,



40, Concerning propylene polymerization: A metal alkyl containing
an alkoxy group is & gasbiblq catalyst component but it is not
28 effective as triethyl sluminum,

41, Aging the TiCl, catalyst prepared according to the disclosure
for ten to tweiity hours at temperatures below 80°C does not alter
its activity, Within the same température range, aging the catalmt
in the absence of monomer does not change the induction period.

42, The molecular weight and orystallinity of polypropylene are only
slightly affected by the catalyst coamcentration, The reaction rate
increases as the TiCly quantity is increased, independently, _

- within wide limits, from the concentration of the aluminum alkyl,
As the temperature is increased over 100°C the molecular weight

.. and erystallinity are lowered but the initial reaction rate
increases. Using a catalyst on the basis of TiCl,, crystallinity
is not muc¢ch affected by temperature below se‘e;_ﬁqeroutet slightly
from 80 to 100°C and decreases rapidly above 100°C.

43, For polystyrene, when a catalyst prepared from TiCl_, obtained
sccording to the disclosure is used at temperatures’between 30
and 80°C, no variation in corystallinity with temperature is
observed., An increase in catalyst concentration lowews the

molecular weight.



[_UN1oN CARBIDE AND CARBON CORPORATION
Carbide and Carbon Building

30 EAST FORTY-SECOND STREET

NEw YORK 17

Jou~N J MURPHY L
DIRECTOR OF PATENT AFPAIRS February 26’ 1957 ABLE ADDRESS

PATUNCARB NEW YORK

Dr. Bartolomeo Orsoni

Technical Director

Montecatini

Societa Generale per 1'Industria
Mineraria e Chimica

Via F, Turati, 18

Milano (134), Italy

Dear Dr. Orsoni,

Last Thursday Mr. Dial wrote Dr, Giustiniani of our decision not
to exercise our option for a polypropylene license under the terms of our agree-
ment of November 26, 1956,

In line with Mr, Dial's letter I am enclosing a memorandum
summarizing the most important aspects of the findings on which our decision
was made,

Our respective evaluations of the patent rights as defined in the
option agreement appear too far apart to warrant any probability of an agree-
ment at this time, -

I sincerely hope that some time in the future in pursuance of your
obligations in our behalf with Professor Ziegler our respeﬁéfiwvvéfc.ompanies
can negotiate an agreement in the field of polypropylene, This I believe can
happen only after the particular patent rights being considered have been more
definitely evaluated by both parties, in which event terms and conditions
commensurate with such evalaation should be more easily agreed upon,

We are continuing our studies of polystyrene and will advise
you of our decision regarding our option in that matter in due course,

Very truly yours,

o

A g = 7 .
Enclosure Jdg/pﬂf Z ///‘ : 7}5'/“'
JIM/ep N L, S
cc: Mr. Lucio Lucini, President
: Chemore Corporation

21 West Street :

New York 6, New York



February 25, 1957

MEMORANDUM RE: POLYPROPYLENE

We have been meking rather comprehensive studies of polyolefins
in general and more recently polypropylene in particular. These studies
have touched about every practical aspect of the problem that might have
any effect on the overall technological and ecomonic picture. Listed below
are the principel findings of the polypropylene study particularly with
respect to the Montecatini license:

1. There is no assurance that Montecatini will obtain any
very important patents in the polypropylene field, ==

2, It is now quite evident that Montecatini will not obtain all
the important patents in the polypropylene field,

3. TFrom evidence at hand there are patent applications owned
or controlled by at Ieast e dozen different concerns which

probably get Into interference with Montecatind appli-
cations in the United States Patent Office. Undoubtedly it
will be many years before any of these applications cen
issue, if indeed any of them does,

4e It 1s estimated that there are about 800 patent applications
relating to polyolefins being prosecuted in the United States
P‘Eténtmggfglg_a at _the present time, The ownership or Gonrol
of These applications is spread over approximatély 50 large
industrial Toncerns, ~ Rk
s

5. Many apparent inventions in the field of polyolefins are
findings which are quite obvious to those licensees of
Ziegler skilled in the art of polymerization, so that it
appears that patents in this field which actually issue
will of necessity be quite narrow in scope to stand the test
of validity,

6. It seems prefereble to weit until Montecatini patents
issue before we apply for eany licemse thereunder in pur-
suance of Montecatini's egreement in our behelf with
Professor Ziegler,

7, Analysis of the various semples of polypropylene submitted
by Montecatini indicates that resins which have been pro-
duced by Cerbide by processes preferable to those demon-
strated by Montecatini are at least as good if not better
from a commercial point of view.



8., As indicated by letters to Montecatini dated February 18,

9.

19 and 21, practically all of the information furnished by
Montecatini pursuant to the terms of the agreements was
already known by Carbide., Therefore it appears unlikely
that Montecatini will disclose to us something of technical
value which is new and novel,

It appears quite certain that Professor Ziegler, under
whose patent rights we have already been licensed, will
have the dominating position in the United States.

Based on the above we consider the proposed terms and conditions
of the Montecatinl license out of proportion to the value of the licensed
material., Listed below are our principal basic objections to the proposed
license in light of the foregoing studies:

(1) The right of licensee to cancel is inadequate.

(2) The licensee is denied its rights under the patent laws and

general laws of the country in which the patents under
which it is licensed are 1ssued.

(3) The nonreimbursable amounts of the down-payment and

the provisions relating to the peyment of royalties are
burdensome. (The licensed material is not es important
as the licensed material in the Ziegler agreement and
should not carry any provisions relating to the payment
of royelties any more burdensome than those contained
in the Ziegler agreement.)



1) La Montecatini non ha nulla in contrario a riprendere le

trattative qualora i brevetti saranno coneassi, ma non 8i
impegna a farlo perch® nel frattempo pud aver assunto altri
impegni e, comunque, le condizioni possono esserc diverse.

2) Riteniamo che i brevetti richiesti prima nel 1955 siano quelli
fondamentali. Hon & probabile che bravedsi inportanti chiestl
nesli U.S.A, non siano gtati esesi in altri paesi, Dalltesame
loi Srevetti comcessi o richiesti in altri paesi, ci risulta
she siano stati preparati o descritti prodotii corrispondenti
al polipropilens isctattico nrecedenterento ai rostri brevetti.

3) Ton riteniamo che Vi sia dipendenza de?sﬁrevetti Ziegler, alment
nella forme in cul sono statl aoncegsi in altri paesi, comunque
taldé dipendenze non autorizza 4 licenziatari di Ziegler a pro-
aurre il polipropilene con 1 procelimenti da nol brevettati.

4) Per gquanto rizuesria il punto 7), erediamo perfettamente ohe
1a Carbide nel 1357 sia capace di produrre dei polipropileni
con processi preferibili a quelli brevettati dalla Montecatini
nel 1554 e 1953. Anchie noi,negli uldind dieci mesi,abblamo
fatto dei notevoli progressi.
L'importante & se i processi od 1 prodotsi Jarbile noro dipenden
ti o no da quellii Mentecatini, ‘

3) %ou e¢i sorprende cie 1 prevetti negli U.S.A. sulls poli-alfa-
olefine siano 70, Solo quelld richiesti irn Ttalia da Ziegler
e dalle ikontecatini superano i 100, Cid conferma 1l'importanza
del campo e quindi il valore dei primi orevelvi.



i
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MONTECATINI

Socield Gei?le per I'industria Minerarfa e Chimics

Brevetti e Documentazione Tecnica

/hn

PROMEMORIA

per il Signor.. ‘ m:m‘xo

Trasmettiane peor conoscenzs copia di una letters UNION
Carbide data 19/3/57 nella quale My, Murphy sostiens che
tutte le informasioni contenute nei 54 documenti,elencati
nella suddetta lettera,ds noli consegnati a2 suo tempo
& Union, eranc note, o bili al pubblice, oppure
gik in poasesso di Union alla data del 36/11/58, ¢ che

1 non ricadono sotto le disposisioni dell'iArticeolo

(Secrecy).
Gli interessati wﬁ di voler cortesemente far
coatrollare se a sono state da noi "disclosed"

soltanto le informamioni tecaiche di cui ai suindicati 34
documenti oppure 2e e sond state date altre non riportate

da Mr, Nurphy.
Con i migliori saluti.

+ scritte

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



UN1ON CARBIDE AND CARBON CORPORATION
ucc }

30 EasT FORTY-SECOND STREET
NEw YorK 17 N.Y.

E ADDRESS

) L
PATENT DEPARTMENT Air Mall i’lm ARB NEWYORK

February 19, lQSfMJH

Montecatini
Societa Generale per L!'Industria Minerarila
e Chimica
Via Tursti 18 i
Milan, Italy gt
]

Attn: Mr. G. deVarda 9 %\ 3, 13l |
Chief Patent Counsel | e S P ¥ \
= = ’I Al E’F" R

Gentlemen: L e

, In accordance with Article IV, Section 2(b) of the
Polypropylene and Polystyrene Plastics Option and License
Agreement and Article IV, Section 2(b) of the Polypropylene
Plastics Option and License Agreement between Montecantinil
and Union Carbide and Carbon Corporation, Union Carbide
asserts that the following information disclosed by Montecatinl
under Article III, Section 1(b) of each of said agreements,
and in the answers to the questions in the First Enclosure to
Corollary Letter No. 2 of sald Polypropylene Agreement and in
the First and Second Enclosures to Cordlary Letter No. 2 of
said Polypropylene and Polystyrene Agreement under Article III,
Sectien l(dz of each of said Agreements, received and acknowl-
edged by Union Carbide before January 1, 1957, was published
or generally avallable to the public, or was already in the
possession of Union Carblde before November 26, 1956, and 1s
therefore excluded from the provisions of Article IV of said
Agreements: :

1. Method for the polymerization of propylene
and for the purification of the polymer.

2. 1Intrinsic viscosity determination on
Polypropylene.

3. Gas-Volumetric determination of the purity of
organic aluminum compounds,

4. Chemical and physical analytical methods
for TiCl3.

~ 5. Preparation of isotaetic_polystyréne and
purification of polymer.



Montecatini

10.
11.
12,

13.
14,

15.
£6.

17.

ey
19.

20.

21.

22.

B, s February 19, 1957

Preparation of isotactic, high molecular
welght polystyrene and purification of

polymer.

Viscosimetric determination of the molecular
weight of 1sotactlic polystyrene.

Laboratory preparation of TiCl3.

Quantitative X-ray determination of poly-
propylene crystallinity.

Crystal structure of isotactic polypropylene.
Polypropylene elastic modulus.

Mechanical properties of polypropylene
extruded films.

Resistance of polypropylene to cheﬁicala.
Physical properties of crude polypropylene
of average molecular weight 100,000 to
200,000,

Rate of polypropylene crystallization.
Polypropylene stabilizers.

Time necessary to reach one-half of the
maximum polystyrene crystallinity.

Rate of crystallization of polystyrene.

Effect of ultra-violet light upon the
Induction time of the oxldation reaction.

Effect of stébllizers upon the Induction
time of the oxidation reaction.

Influence of temperature upon .he i °
viscosity of polypropylenes hLeving :' /-
ferent molecular weights.

Comparison of the stabilizatlio: <: poly-
propylene to Fertene.



Montecatini -3- Fébruary 19, 1957

23; Correlation between natural and accelerated
aging. ' . .

24. Description of the acgelerated apparatus.'

The answers to the questions in the Enclosures to
Corollary Letters No. 2 in each Agreement.

We are submitting a dﬁplicéte copy of this letter
for your Bignature'acknowledging receipt and for the return
to us, 5 :

Very truly yours,

Montecatini Societa Generale per

L'Industria Mineraria e Chimica hereby acknowledges
receipt of the above statement.

By

Dated




MONTECATINI
Societd Gengrale per I'Indusiria Minersris e Chimice ” m" m’

Brevettl o Doc%zlono Tecnica Dats,
PROMEMO RIA
"‘J?;f{ 2 6 FEB ff-‘f i Signor e %’m u,‘!:
R ks WG =
T oggettes UNION -

A ' i 41 wnp
perp m"w\u:i:&u i

1 da nol date ai rappressntanti Snion
;.:n e, ¢ di eni ai swmeri ripertati
aells pwd 8 lettera della lista intitelats

"Rissellanoous Meateestini Verbal Disclosures’
orsae gik note o taien alls data del 36/11/86.

Beliante le 4 4L eui af mumeri;
36, 37, 31, 87, ¢ 41, esclust ¢a

.:" *
:



' N10N CArBIDE AND CARBON CORPORATION
Carbide and Carbon Building
10 EAST FORTY-SECOND STREET
‘ NeEw YORK 17

fTor~ J “UrPHY CABLE ADDRESS
DIRr 105 OF PATENT AFPAIRS February 21 > 19 57 Pati NcCaARB NEW YORK
L= ————
Montecatini L

Societa Generale per 1l'Industria
Mineraria e Chimica

Via Turati 18

Milan, Italy

Attention: Mr. G. de Varda, Chief Patent Counsel

Gentlemen:

In accordance with Article IV, Section 2(b) of the Polypropylene
Plastics Option and License Agreement and Article IV, Section 2(b) of the
Polypropylene and Polystyrene Plastics Option and License Agreement
between Montecatini and Union Carbide and Carbon Corporation, Union
Carbide asserts that the following information disclosed verbally to its
representatives during their visit to Montecatini under Article III, Section
1{c) of each of said Agreements and listed as ""Miscellaneous Montecatini
Verbal Disclosures' in the list attached to our letter of February 5, 1957,
was published or generally available to the public, or was already in the
possession of Union Carbide before November 26, 1956, and is therefore
excluded from the provisions of Article IV of said Agreements:

Items as numbered on the list "Miscellaneous Montecatini

Iz Y /;;«,_ Verbal Disclosures" as follows: 1, 2, 3, 4, 5, 6, 7, 8,
= /;‘:g“‘&r 10, 11, 12, 13, 15, 17, 18, 19, 20, 21, 22, 23, 24, 26,
4;;3;/3,, 28, 29, 30, 32, 33, 34, 35, 36, 38, 39, 40, 42, and 43,
’( /!“, ﬁaé/7'«»/
"? As we advised you in our letter of February 5th, to the best

M/‘““

of our knowledge the list enclosed therewith was complete. In the event
it is established that we received any additional verbal information we will
advise you promptly whether that information was known to us at the time
received.

We are submitting a duplicate ci)py of this letter for your
signature acknowledging receipt and for return to us.

Very truly yours,

il Yot




Montecatini Societa Generale per l'Industria Mineraria
e Chimica hereby acknowledges receipt of the above statement,

MONTECATINI SOCIETA GENERALE PER L'INDUSTRIA
MINERARIA E CHIMICA

By

Dated

cc: Mr. Lucio Lucini, President
Chemore Corporation
21 West Street
New York 6, New York

JIM/ep

L
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UNI1ON CARBIDE AND CARBON CORPORATION
\ Carbide and Carbon Building
‘ 30 EAST FORTY-SECOND STREET
NEW YORK 17

TOHN ! MURPHY CABLE ADDRESS

DR TOR Or PATENT AXFAIRS February 2 l’ 1 957 PATtUNCARB NEW YORK

o5

Montecatini -
Societa Generale per 1'Industria i o
Mineraria e Chimica : A( z

L oy §

Via Turati 18
Milan, Italy

. Attention: Mr. G. de Varda, Chief Patent Counsel
Gentlemen:

In accordance with Article IV, Section 2(b) of the Polypropylene
Plastics Option and License Agreement and Article IV, Section 2(b) of the
Polypropylene and Polystyrene Plastics Option and License Agreement
between Montecatini and Union Carbide and Carbon Corporation, Union
Carbide asserts that the following information disclosed verbally to its
representatives during their visit to Montecatini under Article III, Section
I(c) of each of said Agreements and listed as ""Miscellaneous Montecatini
Verbal Disclosures' in the list attached to our letter of February 5, 1957,
was published or generally available to the public, or was already in the
possession of Union Carbide before November 26, 1956, and is therefore
excluded from the provisions of Article IV of said Agreements:

Items as numbered on the list '"Miscellaneous Montecatini
,,,.‘.'.., Rl Verbal Disclesures" as follows: 1, 2, 3, 4, 5, 6, 7, 8,
e .‘:,.,/;,u;/u(f 10, 11, 12, 13, 15, 17, 18, 19, 20, 21, 22, 23, 24, 26,
,v_ ,31 gf 4{ 28, 29, 30, 32, 33, 34, 35, 36, 38, 39, 40, 42, and 43,
2 > e
’ w//, i/
4 hoc., ;‘7 < “"As we advised you in our letter of February 5th, to the best

"‘/4"' of our knowledge the list enclosed therewith was complete. In the event

it is established that we received any additional verbal information we will
advise you promptly whether that information was known to us at the time
received.

We are submitting a duplicate copy of this letter for your
signature acknowledging receipt and for return to us.

Very truly yours,

e

N
L



Montecatini Societa Generale per l'Industria Mineraria
e Chimica hereby acknowledges receipt of the above statement,

MONTECATINI SOCIETA GENERALE PER L'INDUSTRIA
MINERARIA E CHIMICA

By

Dated -

cc: Mr. Lucio Lucini, President
Chemore Corporation
21 West Street
New York 6, New York

JIM/ep
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f‘L\O {TECATIN!

Societd Gener‘le per T industris Mineraria e Chimica

el 23 Pebbraio, 1987

Brevetti e Documentazione Tecnica Data,

«/ma
PROMEMORIA
ey
5% -  Ing. Bartolomes ORSONI
per W Jignor..
y
_, p.q?‘m& NATTA
2/ ) =g )
'\», \ L‘/}/"
.-~~~ Oggetto: Gpmiouns Usies C.C, - Impegme di segretesss -

_ ia Wnion C.C. ia base all'drt, IV "Impe~
gno di Segretessa” c¢i iavis 1'allegats lettera concernente
m«umtnmumnauzmmunmuu
to alls fivma dell'sccorde di epsicne del 38/11/88,

. Delles 18 domande elencate, le prime 8§, com
pure la decina o la Mmm 0 «ntumu m wu
(aimeno in gran m} seguite all‘avvenuta

1 -eorrispondenti th in Beigio ¢ in I . 1o nons

dolsudn &-useits ia Italia 11 $0/13/ dell'amno scorso. le ri-

nanenti 7 domande uscivasno ia Belgie o in Italis fra 1)

marse ¢ i1 luglio nu*m correate.

mnombmtlu csservare che 1'ulti
sa domands dell'elefico & atats da »oi comunicsta alla Uniom
parecchio tempo dopo 1il-56 novembre, mmauhata
sncors trascorsi i dieci mesi dal deposite.

8'

-Aliegs per una migliore compressione del
m contrattuale 1'Art. IV* del coatratto, .

u‘rqut umumo.mw
za regolare namumnmnm
o Uaicn 1a tmltt u -vimlmt dall'obblige di segretesss per

quanto riguarda le informasiosi da nei svute vu confiden~

gisle ma gik wete » Uniocs.

A nostra volta abbismo tre mesi di tempo
per chiedere le prove della suddetts affermasiene, il che oi
converrh fare per le eventusli eccedenns fra i mostri depositi
americani ¢ i corrispondenti nostri brevetti pubblicati mel
uuu. rispettivansante ia Italis,

Wﬂummmbmuuwetu
nz'omnnommuurwmm
dei testi sia da parte DREV, sis da parte del Prof. Nattis
sccertars tutte le mtmi m. dando perd presumi
mente Por scontati anche i brevetti di prossima puhbnm.i.m

Quello che sorprends un po' aslla letters
della Union e 1'affermanione che gid allx data del 24/11/58
tnion conosceva 1l mtmtom#qmimt brevetti che
aon eranc stati ancora pubblieati.

» Con 1 ugm%%z;
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PN1oy CAarBide AND CArBON CORPORATION
Carbideand Carbon Building : - 414
3O EAST FORTY-SECOND STRERT Y
NeEw YOork 17 /‘.'"
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February 18, 1957 SO

Montecatini

socvieta Generale per l'Industria
Mineraria e Chimica

Via Turati L&

Milan, ltaly

Attention: Mr. G. de Varda, Chief Patent Counsel
Gentlemen:

In accordance with Article IV, Section 2(b) of the Poly-
propylene and Polystyrene Plastics Option and License Agreement
and Article [V, Section 2(b) of the Po.lypropylene Plastics Option and
License Agreement between Montecatini and Union Carbide and Carbon
Corporation, Union Carbide submits that the following information
disclosed by Montecatini under Article III, Section 1l(a) of each of
said Agreements up to January 1, 1957, receipt of which has been
acknowledged, was published or generally available to the public, or
was already in the possession of Union Carbide before November 26,
1956 and is therefore excluded from the provisions of Article IV of
each of said Agreements:

Canadian Patent Application Serial No. 686, 992
United States Patent Application Serial No. 514, 097
1" t

" 1" 1" 1A 514, 098
1" 1" 1] it 14 1" 514, 099
1" 1t " " " 1A 514, 068
1" 1" 1A " 1t " 552’ 295
" " 1" 1 1 " 550’ 164
1" ) " v.l " 1t " 597, 817
11 1" 1" n LI " 598, 857
1" " (4] 1"t " " 571‘ 114
" 1" 1" 1" 1 1" 602, 010
1" 1" " 1A] (1] 1" 611, 981
1" 1t 14 1" " " 611, 788
n" 1" 11 Tt . " " 616, 227
Italian Patent Application Serial No. 15700/55
" 1" 1" " (2] 18119/55
1" " " (4] 14 17166/55
" 1t 1" " 1t 2898/56



We are submitting a duplicate copy of this letter for your
signature acknowledging receipt and for return to us. ’

Very truly yours,

M//Zm%

JIM/ep

Montecatini S8ocieta Generale per 1'Industria Mineraria e Chimica hereby
acknowledges receipt of the above statement.

Montecatini Societa Generale per 1'Industria Mineraria e Chimica

By

Dated




laboratory dats, both in Montecatini’s own laboratoriss
and in other laberatories where work is spounsored by
Montecatinij :

(o) arrange om Lioensee's reguest for Liocensee’s represent-
atives to inspect installations using ths “Licensed
Subjeot Matter® (not later however than December 31,1957)s

. (a) make available to Licenses, if so requested, eopies of
any existing drawing and flow-sheets prepared dy Mantesa~
4ini for its eowmn imstallaticons for the working of the
"Lioensed 3ubjeot Matter”;

(e) dlecuse all aspects of the "Licensed Subject Matier” with

Licensee’s represeatatives.

The obligations under (b) (o) (4) and (e) shall be performed
Yy Montesatini, insofar as they relate to the subject-matter
ef any spplicatiems of Article I, Sectiom 1 (o), with a ten
(10) montas® delay from the first filing date of each said
applicatien,

Artiqle IV s Segresy

1. Licensee agrees that all unpublished technical infarmmtionm
and the informatiom under Article III, Seetiom 2 (b)
supplied to it by Momtecatini under the provisions of this
contreot will be treated as ocoufidential disclosures and
shall be maintained in confidence amd shall not de used
withomt liocense from Montecatini up te June 30, 1967, pro-
vided thaot 14 15 and t0 the extent that it remains
an~-publiched or generslly unavailadle %o the publio, and
agrees %0 use its best effarts to prevent disoclosure

thereof to others by its executives, employees or represen~

.
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tatives (even after their Agreoment to work wiih Licensee
is terminated) exoept: :

(s) to wuppliers of plant and equipmsrt from whom s written
nandsrtaking shall have been cbtained tﬁat they will treat
all suck information es secret and oconfidential and will
use the same only for the purpose of supplying such plant
and equipment to Licenseej

(t) to customers who purchase products in the "Licersed
Field™, limited only however tc information of a
Sechnical sales service character and ic the extent
reasomnadbly necesaary in aid of sales and use of saild
products.

2. (a) It 14 um@erstood that Licensee 1n at liberty to iispose
of or to use any informatiom, among that suppiied to it
by Montecatini under the provisions of said Agreement,
of which Liocemsce was alreedy in possessior at the date
of receipt of said Montecatini disclosuresy

(v) To avail iteelf of such liberty Licensee shall promptly
after receipt of the relevant Montecatini dissloxure
furnish to Montecatini a statement of the portion(s)
thereof already in Licensee's possession st the said

date and if eo promptly requestel by Monteocatini, Licensese
shall proaptly furnieh convincing evidence thereof;

(o) The term "promptly"™ whenever used in this Seoticn shall

Bean & pericd not exoeeding three months,

Article Vy Exeroiee of Option and Lioense Grart

1. ¥ithin two (2) montks from the receipt by Licensee in ihe

United Btates of the disoclosure and materials provided fax

-



19 Pebbrsqo 1957

"

"o/

o o A Par.Sig.Ing. G. DB VA2DA
7. X Dire$tore Ufficio BREVETTI
/ {¥' Soc. " Monteoatini *
. / 3ede
e, p.0. Ing. B. CRSONI = Sedc

Egregio Ingegnere,
ricevo ora 2opia della lettera indirizzata a

Lei dall'Ing. Ursori, relaetiva alla Opzicne Union Carbide ed alla
conTorma dells disclomares vearbali,

Per quanto riguarda le proposte 1i modifica del parasralc nes
del questionario Carbide, gid le avevs considerato nella mia lette~
ra del 15 u.s.

Per il n. 15 ricordo che a8i 3 parlato della cogsa nel sezuente
nolo ¢
"the lattices constantes of Ticlz and T1613 are very elose, and it

can allow ihe Formation of sclid solutions between T1013 and T1C1,*

Per il n. 25 convengu con quanto 1'Ing. Orgoni propore e penso
che sl possa agzlungers la seguente frase a tal paragrafo
" ..., but it is astated that it corrsaponds o the composition of

a known intermetallic cumpound?.

I migliori saluti. |
| ( G.Natta )



Sede, 12 Febbraio 1957.
Preg. mo Signore
Ing. Giuseppe De Varda,
BREV, K
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O PZIONE UNION CARBIDE.
Conferma nostra disclosures verbali.

Approvo gli argomenti elencati nella Nota "Miscellanecus Montecatini Verbal
Disclosures', allegata alla lettera U.C.C. del 5 Febbraio, con le umnti
eccezioni ¢ modifiche :

No. 3 : sostituirei il secondo jnriodo con la seguente dizione :
“This may be the cause of the higher ..........."

No. 15: non ricordo questa affermasione;
No. 25: @ vero che abbiamo ammesso di non conoscere il perche il rapporto 3 a 1
dell'alluminio al titanio di i migliori risultati; abbiamo peré aggiuato,

il che non ¥ riportato, che quel rapporto (il quale viene inteso come rap-
porto di pesi atomici), corrisponde a un composto inter-metallico.

Cordialmente :

l 1%0: Orsoni !

Or/sl.
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.&»”‘4,"' Gy Pele W' G. De VARDA
Inge 3 CRSOKI
9 )

g

fgregio lngegnere,

AN
i

iede

ho esaninato ascuratanante il questionaric dells
*Union Cariide am; Mon' o oonvengo oon l'interpiretesione dmta

4all'Ing. De Varda, ossia che 1'Tnion Carvide and Carbon deaiders
avere una ssatita delimitazione ‘&ei sucl imzogni contrattnall, previe
sando quelle ghe aono 1l¢ notiszie avute da parte della “omteostinig
Poiaehd il questionaric 3 stato rodaito in nodo da dare un signifioaso
leggermente divirsc al alouni punti ewsmineti, ritenge utile preoisar-
1% meglio per evitare in futuro delle intarproiazioni che possanc es-

sere sfavoreveli per la Tonteoatini,

Per tale ragione, penmo oche convansa inviare alla Y.7.7. 11
questionario modificato come da copia qui acoluna.

I migliori aaluti,

(Prof.G.Hatia)

|
dge Inc.Plere Giustiniand
Arminiastrator: Yeleato
* loptecatinl v

— —
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MONTECATINI

Socletya Generale per I'Industria Mineraria e Chimica

SETTORE 1DROCARBURI Data,..

e
T at !
IR SV A

PROMEMORIA per Bgr. 8ig. Ing. G, DE VARDA™ oo oo

e 7RGT. S4&. Prof 0. NATTA. . ¢ ipra o
g Egr. 8160 Ina. B. ORSONI _ 26RO

e p.c.Egr.81g.Ing. P. GIUSTiﬁ_Al]_:__ 3‘50

A . et g B s

Opsione U.C.C.

Riferimento Suo promemoria 12.2,1957.

Non si pud dire che la lista cantonaa‘ "all the informationa"
ma piuttosso un sommario di quanto & stato comunicato verbal-
mente. :

A parte slcuni doppioni (n.12-19 3 n.21-35 § n.23-38), sui
punti n.2, 7, 11, 14, 20, 24, 29, 37, 41, Ferrara non ha espe-
riensa e non ha datoe le informazioni relative.

n.10 « E' un punto molto ambigue.

n.19 - Conocentragzione stabilizsanti : deve intendersi compre-
sa fra 0,01 ¢ 0,3 3 a parte i sali di piombo, per i
quali non si dispone di esperienza sufficiente, gli
stabiliczsanti epossidici vengono addizionati nella mi-
sura delle 0,25%. :

B.34 - SEID non ha elementi per confermare l'interpretasione
data, pur essendo d'accorde sull'implego 4i Al-alchili
superiori per la produszione di amorfe. '

n.43 - Con TiCl3 41 normale isroduziono, un o:;mento di tempera~-
tura porta ad uvn aumento 41 amorfo. SEID non ha speri-
mentato 11 T10l3 pure.

Sulle schema dell'impianto TiClj , l'essiccatore dell'Hy deve
essere messo dopo il Deoxo (rame su pomice) ; manca un lavag-
gie a NaOB sul gas di ricireole in coda a tutto il resto.

Distinti saluti.

co/




15 Pebrnio 15357

gr. 3g. Ing.Fierc Glustintiant
Asninlstratore Delezmto
Toce * Honteoatind *

fsde

@y P2 Inge G, De VARDA
Ing. B, ORSON1

oot Ange O SALTARIO

=

Zgreglio Ingegnere,

2o ssaxinatc sscuratamonte il queationario della
®inicn Cardids and Usrbon® ¢ souvange ¢on 1'interpretaaisne data
dall’Ing. Lo Varda,; os:zia ehe 1'Union Cordide and Cerbon desiders
averc una ¢satia Aslinitaslone dei suod irpegni ocontrattuali, preci-
sandc quelle ohe soxo 1o notisie svute aa parte della F¥onteeatiai,
Joichd 11 gqueationaris ¥ stato redatto in ncdo da dmrc un significate
lagzernonte Yiveran ad alouni punti ésaminati, ritengzo utile procisexs
21 meglic per evitars in futurc delle interpresazicni she poseano es-
sere sfavorevoli per la Yountecatini, -

Per tale ragione, pemse oho convensa iaviare alla U.0,J0. 41
queetionarie modificate eore 4n ccopiaz gl aoscluia.

) 4 migliori aaluti,

(Prof.0.Katta)
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~ MONTECATINI
Socield Genc}rele,per I'ln—du_strle Minerarie ¢ Chimics hl = 1: r.bb" ‘o' 1 .”
Brovettl ¢ Documentazione Tecnica u F:t; {_‘ ‘\: 's\t Te Date,. . e e
PROMEMORIA
I __..-\"' o= -‘! per |l S‘gno’— ‘ n‘i .mmm‘ I
e B St V Ing. . BALLABIO

L pnous T “é% 1951 g -
L 12 WA e p.c.8ig. Ing.P. GIUSTINIANI
(45
Oggettos 3-101;0 %g mﬁ“ - Conferma ns/
SCl0 | e —

- Allego fotocopia di uma letteradslla
Union zhe ¢i chi di restituirie da moi firmata per
conferna usa lista di "disclosures” verbali da noi fat-
tele dopo 1a firma del comtratto di opxione, ossiy. dopo
il 27 novembre 1956,

: E' importante ¢ si pregano percid tutti
i 'pn;t:n utai':lnuldi far ::n:::aaﬁ. :ccuntmtp :
‘esattexxa o completemsy di- & segualandpo
(211’attensione del Br. Pirani),possibilmente entyo gieve-
dl 14 m.e,,le evehtuali corresioni o aggiunte che bisogna

spportars, /
‘ Con 1 migliori saluti.
/é%%:@é
(’/ ‘i ~
aiy/
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15 Febbraio 1957

Egr. Sig.Ing. Piero Giustiniani
Amministratore Delegato

’////:77 Soc. " Montecatini"

Sede

e, pP.c. Ing. G. DE VARDA
Ing. B, ORSONI
Ing. G. BALLABIO

Egregio Ingegnere,
ho esaminato accuratamente il questionario della

"Union Carbide and Carbon" e convengo con l'interpretazione data
dall' Ing. De Varda, ossia che 1'Union Carbide and Carbon desidera
avere uns esatta delimitazione dei suoi impegni contrattuali, preci-
sando quelle che sono le notizie avute da parte della Montecatini.
Poiché il questionario & stato redatto in modo da dare un significato
Ieggermente diverso ad alcuni punti esaminati, ritengo utile precisar-
1i meglio per evitare in futuro delle interpretazioni che possano es-
sere sfavorevoli per la Montecatini.

Per tale ragione, penso che convenga inviare alla U.C.C. il

questionario modificato come da copia qui acclusa.

I migliori saluti.

(ProfiG.Natta)



1. The per cent extraotable in the
polypropylene as made depends on
the purity of the propylene, the
purity of the titanium triclhori-
de, and the temperature of poly~
merisation. Product of greastest
erystallinity is obtained when
the propylene has bheen purified
with aluminum alkyl prior to poly
merigation, The propylene should
contain no more than 20 to 30p.p.
m, acetylene for the highest orys
talline product possible. Allyle~
ne should be eliminated and there
ghould be no other clefins for a
vory highly erystalline produet.

2. Concerning ocatalyst yield. In
their pilot plant procesa they
obtained 150 to 200 gms. of poly—
propylaeane per gram of catalyst.
In the laboratory they have obiai
ned as high as 1000 gms.polymer
per gram of catalyst, but this
was by a process which was not
commercislly feasible. :

3. The ultraviolet light stability
of the orystalline polystyrene
is very much like that of normal
polystyrene. Montecatini feels
that nltraviolet stabilization
is not & problem with polyatyre—
ne.

4., Large particles of crystalline
titanium trichloride will c¢leave
in the course of propylene pcly-
merisation; that is, break down
40 an equilibrium size distribu~
tion, and consequently are satis-
factory for the polymerization,

The per-cant extractable in the poly
propylene as mmde -depends op-the

purity of the propyiensy” ‘$he purity
nnﬁmowiata&linity of the. titanium

L B B J

Coneerning catalyst yield. In their
pilot plant process they obtalined
150 %o 200 gms. of polypropylene
per gram of catalyst. In the la-
boratory they have obtained as high
ag 1000 gms. polymer per gram of
catalyst, but this was by a process
which 1z the present was not commer-
oially employed.

LN
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6.

7.

8.

9.

& 8 o

Sueh large particles, however, in-
orease the induction period.

Extremely small particles of mcls
load to a much more rapid initial
polymerization rate, and give a
higher percentage of amorphous pro-
duot. This may bhe caused hy the
higher and uncontrollable polyme-
rization temperature.

Montecatini does not grind titanium
trichloride after preparation;they
simply screen the nmaterial to remo~
ve large foreign bodies which m
be present.

Montecatini has investigated the
use of titanium dichloride in place
of titanium trichloride, Titaniunm
dichloride gives an equally orystal
line product but Montecatini pre-
fera the trichloride hecause the
dichloride is much more difficult
to prepare and may contain titanium
metal impurities which are diffi-
ocult to remove from the product.

3tyrene will not polymerige indefi-
nitely like the propylene will,
Apparently the polystyrene has more
difficulty falling off the surfacs
of the eatalyst. To help remove the
polystyrene Montecatini uses benze—
ne as a diluent in the po]ymerin.—-
tion.

Concerning polypropylene: After
purification the polymer contain
less than C.01 Wy weight chloxine.
The high molecular weight polymer
eontains no more chlorine than low
weight polymer. Montecatini is not
certain whether the ohlorine is

L BN

F g 0o Faza R

Exiremély-smald particles of :!1013
lead to a muoh more rapid initial

polymerisation rate. If the reao-
tion hast is not sufficiently re-

moved a higher percentage of amor-
phous product may be caused by the
higher and uncontrollable polymeri
zation temperature,

Montecatini does not grind in the
Ferrara pilot plant titakium trie
chloride ....

Montecatini has investigated the
use of bitanium dichloride in place
pf titanivm trichloride. Titanium
dichloride gives an equally orystal
line product but Monmtecatini pre-
fers the trichloride becanse the
dichloride,may contain titanium
metal im ties which are diffi-

oult to "'m‘?VG from the product.
P& el OL‘/\/scqu ‘o /m/wM

.3 / ua{" g
Apparently eommeroial styronc 1111
not polymerisze indefinitely like
the pure propylene will. To help
remove the polystyrene Montecatini
uses henzene as a diluent in the
polymerization.

as e
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10.

- out, HCl will be evolved upon

i1.
12,

13.

14.

13.

16.

chemiocally bound oxr whether it is
mechanically eaccluded.

If the chlorine is not all washed
pyrolysis. This is true of polymer

purified according to their writ-
ten disclosure.

The ma;ofity of the polypropylene ’
. chains are terminated in & vinyli

dene type double bond.

They can stabilize against mold
corrosion with conventional ply-
vinyl chloride stabilizers.

Ooncerning the preparation of the
titanium trichloride, Montecatini
showed us their pilot vlant epe-
ration at Ferrara. Dr.Negromantl
described the process in some de- |
tail. A flow sheet of the pilot
plant drawn from our understanding
of the disoussion is at the end

of this list of disclosures.

The rate of polymerisatsion of pro-
Pylene with TiCl, ia alower than
with P401,, but %his is probably
due to a aifforence in surface
aresa. ’

1‘:!.012 forms & solid solution with
TiCl..
3

After the polymerization has been
carried to the point beyond the
initial induction period, if it

is stopped by removing monomer, it
will start up again with no induo~
tion period and at the same rate
as before.

chemically bound or whether chloeri-
nated compounds are mechaniecally
occluded.,

If the chlorine is not all washed
cut, HCl may be evolved upon

esee

20

LR 2N

sason
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e rate of polymerization of pro-
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18,

19.

20,

21,

-4 -

) o

The termination step in the pro; The terxination step in the propylens
pylene and in the styrens poly~; polymerisation is princippily due to
merisations is due to either | .cvecee

hydride iom transfer or e mon

mer transfer. Hydride ion trang;

for is favored at the higher ni

temporatures. h
Ooncerning the siyrens polymeri} Concerning the styrene polymerisation,
sation, bemsene of nitration | bensene of nitration grade is used as a

grade is used as s dilusht, No | diluent. No other purification is ne~
other purification is necessary § cessary but convenient when the water
amcept when the water content | content is above 0,001 per cedt,

is above 0.001 per cent, i

1
Gncerning mold corrosion with | Concerning mold corrosion with poly-
polypropylene, they have no ex~} propylene, they have no experience
perience with teats up to 100 | .. '
hours, They have tried 10 hoursd]
contimuous molding using a chrg !
nium-plated mold without corrosdfo
siond oeowrring. Polyvinyl ohle ! Polyvinyl chloride stabilisers can be
ride stabilizers can be used toég used to stop any corrosion which does
stop any corrosion which does | ooour. Good stablilizers are lead ....
oceur., The optimum stabilisers :
are lead stearate, lead phosphi
de, and several epoxy stabili- 1‘

sers --at & concentration of O,

t0 0.02 per sent.

Goncerning stress enduransce of § .vevs
polypropylens, the .91 %o .92 }
density material resulting from
the polymerisation as revealed !} oot
in the written disclosure does
not bresk under 1000 continuous
hours under & load of 2000 p.sd
K
-1 :
The intrinsic visocosity-molecu—{ sss.
lar weight relationship used !
by Momteostini for polypropyle-
ne is 1\ /] = 1,18 x 10"‘5 g'z;
The intrinsie visoosity is mea~ |
sured in tetralin at 135°0, This This is the same formula that g has
48 the same formula that has ! been used for polyethylene by I.C.I.
been used for polyethylens Ly
zieglelu

'
:
;
i o
:
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22, 1% is possible %o make fairly high | It is possible %o make fairly high-

iy orystalline polystyrene direct
to intermediate molecular weight
levels hy following the same proc

|
1y orystalline polystyrehe directly
to intermediate molecular weight |
levels by Ppollowing the seme proce-

dure outlined in the written disclo| dure outlined in the written disclo~

sure for high molecular weight po-
lystyrene, but by stopping the re
tion after only about one hour. A
high catalyst concentration must
also be used. Montecatini stated
that the molecular weight of the
polystyrene which is first formed
is much lower than the molecular

- welght obtained after several hours

23.

24.

25.

26.

.use in lowering the molecular

After thls initial period of time,
however, the moleoular weight re-
rains }._gg‘ns/tant with additional time
el
Hydrogen ca-n be used to lower the
molecular we_,ghkiof polyatyrene,
but i¥ 18 not as effective as ita,

!
£

Y

weight of polypropylene, th oris-

Pyrolysis may be used to reduce to
any desired level the molecular
weight of the highly crystalline,
very high molecular weight polqh-
styrene.

Ooncerning the use of aluminum ti-
tanium alloy as a catalyst, the
three-to-one aluminum=-to-titanium
ratio discussed in the patent ap-
plication appears to be best. Ne
explanation was given as to why
such & ratio should be optimum,

Montecatini prefers to use aluminum
triethyl because it is easily pre-
pared and gives a more orystalline

{lerie im. m af. fected,

g2 = J

spre for high molecular weight po-
lystyrene, using higher catalyst
concentration. The moleocular weight
of the polystyrene which is first
formed may be lower than the mole-
cular ....

LR I

/ 26»';’ o Lt F 4
o 0

ses The cristgl&inity of polypropy~

v

o o / ol £ daw b
- s 7 Lo b ([ ya
J y o st = |
{f:f:{/tt V;; s bl Y b/

Thermal depolymerisation may be used

polymer than the higher alkyl alu-
ninums., They have never tried

-/.
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27. Montecatini claimed there was no

whorw iy
28,

29.

3o,

3.

3.

“‘

trimethyl aluminum. Aluminum tri-
-isobutyl is used as an interme-

diate in the preparation of the
aluminum triethyl.

change in the induotion period in
the polymerisation of propylene if
the catalyst components are mixed,
brought to the polymerization tem—
perature, and then monomer is with
held for various periods of time,

The rate of polymerization of both
styrene and propylene decrecases as
the ratio of catalyst to diluent
decreases, However, the molecular
weight and the per cent crystalligq
ty of both polypropylene and poly-
styrene are not affected by the
catalyst-to-diluent ratio.

Calculated theoretical density of
orystalline polypropylene is
0.936 g/ce.

Highly oryutallins and highly o-
riented polypropylene shows no
second order transition tempera~
ture. This temperature is only -
of significance for the amorphous
form,

Catalyet aotivity changes as the
polymerization of propylene pro-—
ceeds, and eventually levels out
at a constant value.

When large amounts of catalyast are
used in the polymerization reactioy
to obtain low molecular weight pro
duct, the molecular weight distri-
bution in the product is very widad

trimethyl aluminum.in Perrara plant.
Aluminum tri-isobutyl is used an

e v e

Hoptecatini claimed there was no
change in the induetion period in
the polymerisation of propylene in
the case of polymerization promoved
by TiCl,, if the catalyst components
are nix;d sees

The rate of polymerization of both
styrene and propylene for a given
volume of diluent decrecases as the
ratic of molid catalyst to diluent
decreases., However, the molecular
weight and the per cent crystalli-
nity of both pelypropylene and
polystyrene are not largely affected
by the catalyst-to-diluent ratio.

"8 e

Highly orystalline and highly orien-
ted polypropylene shows less evident
second order transition temperature,
determined by dilatometric methods.
This temperature,sc determined, is
only of significance ...

Catalyst activity changea during the
induction period as the polymerisa~
tion of propylene proceeds, and e~
ventually levels out at a conastant
value, in the case of polymerisation
promoved hy Ticls.

When large amounta of catalyst are
used in the polymerization to obtain
lower molecular weight product, the
molecular weight distribution in the
product is probably very wide.

of @



33.

4.

35.

3s.

3.

- o

When aluminum triethyl is usdd as a
catalyst component in a polymerize~
tion, an inorease in temperature of
the reaction causes a decrease in
molecular weight and a decrease in
orystallinity.

Ooncerning the preparation of a-
morphous polymers: The use of alkyl
groups that are greater than four
carboen atoms in length is deairable
because the !1013 precipitate so pro+
duced from T1014 is more amorphous.
The presence of long chain alkyl grousd
interferes with formation of exrystal

line %/f P -_./,L. EAE P

The vigscoaity molecular weight rela~
tionship for polypropylene is :

'gf - 1.18 x 10~3 065

Fhe viséosity is measured in tetra-
1lin &%t 135°C.

Concerning orystalline helices @

The internal packaging encrzy of a
right-handed helix is the same as
with a left-handed helix for a given
all-dextro isotactic chsin,

To make highly orystalline, lew mole+
oular weight polystyrene by direot
rolymerigation the same process used
to make hig: molecular weight poly-
styrene is used except that shorter
reaction times are necessary. It was

stated that this is not a satisfactogy

means ;of prodwoing low moleculsyr

¢6d from T™CL

When aluminum triethyl is used as
8 catalyst oomponent in & polyme~
rization, an increase in tempers-
ture of the reaetion over 100°0
canses a decrease in molecular
weight and at very high temperatu-
re & decrease in crystallinity.

Conoerning the preparation of a-
morphous polymers: The use of alkyl
groups that are greater than four
carbon atoms in lengh is desidera~
ble becasuse the precipitate ha-
ving catalytiocal effect so produ~
is generally more

amorphoun. rhé presence of long

geves q

The viscosity molecular weight
relationship for polyethylene ist

= 1,18 x 10”3 x0° 63

has been used by Montecatini for
polypropylene. It yields only
conventional values. The viscomsi- ,|
ty 18 mempured in tetralin at 135°Q¢

Concerning erystalline helices
The packsging volume of a right-
kanded haelix is the same ag with
& left-handed helix for a given
isotactic chain,

The use of very short reaction
times is not a practiecal satisfacty
Ty means of producing low moleculsy

weight, highly orystalline polydty-
rene,

weight, highly orystallipe polystyrede.

'0/0
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a8,

3.

40, Concerning propylenev polyme-

41.

42,

”8*

The use of hydrogen %o contr

The use of hydrogen $o control tie mo-

the moleocular weight of polyej lecplar weight of polystyrene is notd

styrene is not effective as
it ia with polypropylene. The!
orystallinity of the product }
is not affected.

High molecular weight, e
ed polystyrene after molding !

- ahd -amnealing is 85 to TO% !
[]
]

erystalline, High molecular
weight orystalline polystyreny
after molding and gquenching !
is not orystaliine, ' !
i
risation :A metal alkyl mamt ¥
containing an alkoxy group is,
a eatalyst but it is not as |
effective as triethyl a.lum_tm!

‘a8 effective as it is with polypropyleme.

High moleeular woight, extracted polysty-
rene after molding and annealing ims

45 to 60% orystalline, High molecular
welght orystalline polystyreme after :
molding, at tesmperature higher than 25094,
end quenching is nuvt crystalline, f

.l.."

‘_g:',;/_'({’,_'(_.(z A%,‘;‘/

oAt A
2t ,!r*}&; A

,r'i‘f.

Aging the catalyst for ten %o {4wmmkx Aging the -hishlp-eryssaiding 7101, /

twenty hours does not alter :
its activity. Aging the cata~!
lyst in the absence of mono-
mer does not change the in-
duction period.

!
The molecular weight and ;
erystallinitu of polypropylen
are not affected by the catasi
lyst concentration., The
reaction rate increases and |
the yleld deorecases as the
catalyst concentration is ;
increased. A3 the temperature
is inoreased the molecular . |
weight, orystallinity and N
yield are lowered but the
resction rate increases, Cry-
stallinity is not much affect
ed by temperature below 754C,
decreases slightly from 75 o
100°C and decreases rapidly
above 100°C,

)
3
)
]

. decreases slightly from 80 to 100°C

catalyst for ten ....... e, o
’}. L »

o A L™y
Jar / ¥ 7
; -y ™ A ,
/ ik frritinton it

" fr g ’ ¢ 7 ’
at AT, Wil ooy

! Woials Lt

The moleoular weight and orystallinity of
of polypropylene are ohly slightly affec}
ed by the oatalyst concentration., The ..
reaction rate increases as the TiCl,
quantity is inoreased.” As the tempo%atnro
is increased over 100°C the molecular
weight, orystallinity are lowered but th
initial reaction rate inoreases. Using

4 3m catalyst, orystallinity is not .
much“affected by /‘{mpcratm below 809G,

deoreases rapidly above 100°C,

/' ’ / W) /,' / //
L Al B
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is wsed, M variation in wnh{m ubed, bdotween 0 - !
1inisy with Semparature is ob-qi ne varistion in arystallinity with
ods An increase in catalyst con-! Sespergture is ohserved, An
mﬂioa:w e moleoular m........
W.Q e n




I o iRt < isi] A5 SR D .
, ‘ MONTECATINI INDUSTR! S
< ﬁetb Genersie per I’lnr.litrla Minerarie e Chimice “_ ﬁ iFEB 0}957 : /|;> ’ m’ xm
Brevettl o Documentazione Tecnica CRGENTE /{ ﬁl | ﬁu
av/mn Em =r-&—’—®3;5 . Zie
PROMEMORIA V)

Ing. Pierc GIUSTINIANX

per il SigNOr.. e

Oggetto: ggionnlw c.n.lgg su nostro polipropilene -

Allego relaxione Toulmin in data 3¢ Gen-
saio u.s., su un interessante colloguio avato gon Mr, Corawall,
gam' Yice-Presideat della Unioa Carbide and Carbon Development

rP.

Particolarnente interessanti i giudizi
espressi sul polietilene Ziegler ¢ sul polipropileme im geaerale.

Anche le sue previsioni di "interferences”
fra 1 trovati di ben T ditte coacorremti com la supposta esisten-
s 41 un "cavallo mero" che arrivando primo vimcerebbe la a,
seno da conmiderarsi informaszioni mom del tutto trascurabili,

Tengasi presente che attualmente la Union
dispone dei testi delle domands preseantate a Xashiagton sia
sostre ¢ di Ziegler,che della Phillips, che dells I.C.I1.

Anche se fosse vero che Cormwall "is indebted
to the writer to do anything for him he ean properly do™ somo -
sempre molte secettico sul fatto che i1l famoso eavallo mero possa
esssere la Uniom,

Finora Toulmin mon ha saputo nulla (almeno
ds parte mostra) in merito alla firma avvemuta il 27 Nov. u.s.
del mostro comtratto di opzicne con 1a Union che, fra parentesi,
scadrebbs 11 m.¢. snche se Murphy mom ha mai voluto ricomoscer-
ol esplicitanente tale data,

Per queste ragioni Toulmin igmora pure 1'im-
pogno assuntosi dalls Uniomn di ricomoscerci la data di concepimen-
to della ns/ invennione in caso di future "interferences™.

Allego infime un articolo critico abbastanss
dettagliato e significativo sull'attusle politica di ypicerca e
di nuovi sviluppi seguita da Nr. Morse Dial e dai swoi collabora-
tori, articoclo di "Fortume"” del febbraioc 1957 che forse nom ls
& stato ancors iaviato dalla Chemore,: ‘



v

|’ MONTECATINI

*S&ietd Generale per |'Industria Mineraria e Chimica

Dalo,

Brevettl e Documentazions Tecnica

PROMEMORIA

per il Signor.. ... ..

cempsBacsne m-’)

C'd da domandarsi se in questo momente sia
mmoutmummuuutnm sontattc con
Cornwall por cercare di dissipare suterevelmente eveatuali
sscesnive prececupanioni di savatters Wevetiuale che potrebd.

® tmmm-umuummumumnx



Montecatini .
Page Four January 24, 1957

P.S. Since writing the foregoing letter
I recelved information yesterday that is important
for you to know. I had a guest at Iunch, Mr. Gene
Cornwall, Vice-President of Union Carbide and Carbon
Development. Corporation. Mr. Cornw&11 15 the senior
Vice-President of this new company that has been
organized by Unilon Carbide to keep track of all new '
developments and to Select those that are to be the foundation
of new departments and new corporations for the future
expansion of Union Carbide.

- Mr. Cornwall, I understand, has been an.active
participant, either openly or secretly, in whatever
negotlations.you may have had with Union Carbide, if any,
for licenses under the Natta inventions. He has a1so0 been
concerned with the negotiations with Dr. Ziegler, Yesterday
at Iunch he volunteered the followling information after
Some preliminary questions put to him that arose qulte
incidentally in another matter. He was dlscussing
forthcoming new developments. '

He made the following statements-

He 8&id he thought there is going to be an
interference with seven or elght corporate partieas to the
interference involving a1l the applications recentiy fiiled
by Ieading companies in the polyethylene and polypropylene
fleld. -He s¥ated he thought it was golng to be quite a
shock to these companies to find that there 1is a
who _is»zﬂlnﬂ‘ ta Annesy wi it earlier Aak than any of
the present companies who have flled applications. I asked
him who that was and he said he thought it was Du Pont
and possibly Hercules. e

S S : /
' Then he stated that low preassure polyethylene
according to the Ziegler brocess ls worthless in that it
dlsintegrates after a period of time and that Ziegler
is in troubile in Germany because pPlping and other articiles
made from his product are disintegrating, breaking, and :
proving useless. He indicated the same experience has been
taking pilace among the Ziegler licensees in the United States.



Montecatinil
Page Five January 24, 1957

I then asked him what about polygrop¥1ene
Here he was very enthusiastic.and stated that this
is an entirely different product and a very sugerior
one. He sz2ld polypropylene is just the opposite of
Zlegiler's low pressure polyethylene. He went on to

elaborate that statement.

Mr. Cornwall volunteered this information
In the course of discussing some new developments
in other fields, and mentloned i1t as an 1llustration
of some polnts he was making as to the uncertainties
of development work.

. There was enough 1in his quite lengthy
conversation to indicate that ne was fully familiar
with coming events and that he knew, thxough some W
rapevine source, that there would be an eariler Sl‘
possibly Union Carbide) application that would be in
interference and which was thought to ante-date competitive
processes.

We are submitting this for what it may be worth
but we thought 1t our duty to report it. It confirms
our feeling set forth above, although we did not have
thls Information at the time of dictating the above letter.

Iet me add that I contributed no information
to Mr. Cornwall, which I presume you will assume., I
gathered the impression that Mr.Cornwall, who has o
been & friend of some years standing, was trying to give /
me some imformation he thought might be helpful so that
I would take ateps to protect yeu in any way I could,
It was through Mr. Cornwall that Union Carbide took over,
some four years ago, the "Step Freeze" process of
Commonwealth Englneering Company and on which they are
planning to spend many millions in commercialization

so that J to the writer to do
for him he ca 0. erefore stened and am
passing 8 on to you for That reason.

The above also conflrms and supports the
position we have taken as to non-equivalency between [
ethylene and propylene in polymerization processes. |

Very truly yours,

G _Jf I_ - "-;;_‘ - 2 -
cc: Seamall # "fiff}224‘x;mm«m«
G

o



Director of Pateat Affairs
taioa Csrbide amd Carbomn Corp. : o

30 Rast 42nd Street
l!‘&.l.:u 17, &1.%, SQ.G.A,_L /
JV/RP/ma

Mr. Joha J, MORGNY 1/
Vo

Dany Mr. Murphy,

Re: Montecatini-Umi Lde “Polypropylens and Pulystyrene
“Plastios Ticetse fgresnsnt”

nr.mmmtnm«mtmmmwu

Jomuary 89, xm.ummmmmmtmtm

by Momteestini ia Italy ia the field of polyeolatines,
The patent aad spplicstions referred to are:

1) It Patent Flzui filed March u= x§i-
pa . ype of catalyst disclosed,
is not joiatly owmed by Prof.Ziegler, but is exclusively lomtecati-

nt'nm.kﬁhrmttmmmmummuhmt

Applications™. Acgording teo paragraph No.4, Corollary Letter Fo, 2,
attached to the above agreement, your Company, upon exercising the
option will be uuu::i hovever, to receive a non-exclusive

license from lomtecat , without any down payment, on the same
for in the t,

polymers,
referred to ia Article I of

2) Pateat icat No,11,53%

BAw AGswiw Jelymay W
with sere thas 4 sarbon atens and t vas net listed bechuse it dow

net centain any claim referving to prepyl
oopelyners,

3) Pateat Application Neo.13,629/38 - in Italy - 1
our case U, .
wst 30 but Sept. 36, 1955, The v
‘pplication 8.00.811,081, filed Sept.25, 1956 is included in the
110t of Uniled States Patent Applications im the option license
W’
4) Pa

ice
& cAse 8 - one ves iste
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Ecr.Ing.)-ORMI

Pirettere SKPS

Sede
Egregio Imgegnere

Le invie in duplice copia la risposta al questionarie
U.C.C. che adblamo rielaborato ’mo

La pregherel di trasmetterne oopia olire che all'ing. Pevarda, anche
all*Ing.Ballabio ed al detts Saccenti.

Per quante riguarda il pelistirelo poichd a'‘era oggi una riunione del
Comitato N. 4 Polistirele, si & discusso il problema anehe ool mhoi-
panti ohe sono d'ascordc sulle rispocte.

I migliori salutt. W
G. NATTA

slleg.

e
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Sow weoh polymer soluils in & aclvent Sypdenl of the
smorphous pelyser 43 nafle slong with the ifsctastis
polymer?

Ave purity reguiremsnts on soncasr and 4iluent abont
e some a8 for othew methols of styrems pelymerisstion?

Whioh S8 the eatalyet yrodustivity?

Cen satalyst vesidnes bo rexoved 20 sanily snd ovapletely
o8 4s the enss with the Ziagler polyeihylens pyrecess?

Cen the pelymerisstien be omntrslled $o preduse
pelyetyrenes maving s vide renge of malosoular weighte?

énat $» the forecsesn maximmm use Senpereture?

st“%ﬂmﬂ“h“h _
injeotin sashines er in extrwdece? 3

“hat genurnl wunes awe forsssem?

mummmmmmi
pelyeyrone? |
mtummmmmw

Row the fewtactis polymer is diffevemt fyen the saorphous

polyatyrens in the gas and vaper trensuiesdien
shavesteristios?

Sow the icoteotis pelywer is 4iffesent fren the avorpheus
mmmumumumw
mmmmuwuaMmM.,

Can $ho Sootastie palywer be uwsed sinilasly ¢ the cosmen

*had 4o the moasuved density end the pretedls thesretieel
orsstalling density of factustie pelystyrene?



POLISTIROLGC = QUESTIONARIO UNION CARBIDE =

20 novembre 1556

1) Il polimero solubile in metil-etil-chetone pud essers inferiore al
5-10% a seconda del catalizzatore ed anche praticamente assente.

2) 11 monomerc deve avere le carztteristiche richieste per la produ-
zione di polistirolo comune.

3) La produttivitd & bassa qualora si produce polimero isotattico a
relativamente pili basso peso molecolare e pud salire sino ad oltire
30 g (oltre 100 g con metodi recenti) di polimero isotattice per
grammo di catalizzatore complessivo qugndo si produce polimero a
peso molecoiare altissimo.

4) La depurazions del polimero dai residui di cataliszatore & altret-
tanto facile e completa come nel cuso del polietlilene Ziegler.

5) La regolazione del paso molecolare in fase polimerizzazione & pos—
sibile solo entro certi limiti variando le condizioni di polime-

rigrzazione,

6) La temperatura massima di uso dipende dagli impieghi,(ad es. tra
150° (Vicat a 5 kg) e 200°.

7) Il polimero pud essers lavorato a 260°/270°C nelle macchine a
estrusione e nelle macchine ad iniezione.

8) Oggetti stampati, film e fibre.

9) Ecco alcune caratteristiche di confronte i

- Vicat (5 Kg.) - isotattico = 148/150°0

amorfo = G0-100
- Rokwell - isotattico M = 55100
amorfo M= T0-80

10 2
~ Modulo elastico a 20° - isotatticoe 4.6 . 10  dine/om
amorfo 3.7 -1010 " / "

10) La temperatura di transizione di secondo ordine & all'incirca egua-
le a quella del polistirolo comune.

11) B! prevedibile che i polimeri oristallini siano meno pornoabili ai
quelli amorfi, ma non disponiamo di dati preoiai.



12)

13)

14)

15)

Il polistirelo isotattico non mostra una sensibile instabiliti
a1l calore e alla luce, né particolare tendenza all‘'casidazions 3

pertanto non si & ravvisats finora la necessitd di ricorrere a sta-
bilizganti. ‘

Il polimero isotatiico pud esaseres usato sino a temperature superio-
ri a quelle di messimo impiego del polimeroe comune ad es. nel cam—
po tra $0-145° alle guali il polistirole comune non pud essere
usato,

La denaitd & di 1.08 3 gquella teorica dei cristalliti & di 1.12.

La chiarezza dipende dai trattamenti tecnioci, mecoanici ecc. e dal-
le dimensioni ed orientamenti dei oristalli.



POLISTIROLO = QUESTIONARI(O UNION CARBIDE =

(Risposte SEID da sottoporre a Prof. Natta)

20 novembre 1956 Fo

1) I1 polimerc solubile in metlletllchetone & delllordine

del g% t/ v'”‘ a 'fye,«fu 'f. 'f [d . 5'131/ fuiba f‘:ﬂ' ’ F 0 f AN /:
I T ST I AL SRS ,
- [ R L. <
2) I1 monomero deve avere le caratteristiche richieste per
L N la rodualone di ollstlrolo comune .
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12)

13)

14)

15)

mine .

I1 polistirclo isctattico ron mostra une sensibile
instabilitd al calore e alla luce, né particolare
tendenza all'ossidazione : pertanto non si & ravvisa-
ta finora la necessitd di ricorrere a stabilizzanti.
<y REg f N s 5 /‘f #%a 4T “

’ y R &
I1 polimero isotattico pud essere usato peme o*’”“u:f;f
P P L
llme o comune posr - el Cenegls Jerr K gﬂﬁ"f& S
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La densitd & di 1.08 ; quella teorica dei cristalli- o
ti e di 1.12.

I pezzl stampatl con adatta tecnica p0580n222§§gne
tp%éparenty came quelll ottenuti da polist 0 co-

fradtoraie €
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How uuoch polyaer soluble An oiling heptans is made
along with the faotuotic polymex?

%hat is ths density of the isotactic polymex?

Can the polyserisation be directed to produce high
molacular walght amorphouns polymer without formation
of cxywtallirs parts scasily reoognizable bYW X~ray
exasdnation?

Is the clarity of molded articles coaparable to that
of wolied urticles of polyethylene?

Can the isotastic polyner be stabilised w0 that it is
satisfectory for certain cutdoor uses?

Ave purity requirenents omn sonomer and diluent shout
the szne as for Ciegler sthylene polymerisstion?

Bow does the catalyst productivity compeare with that
of the Ziegler pulyethylene provess?

Can catalyst residuss be rezoved as esally and as
sospletely am is the came with Ziegler pelysthylens
proocsss?

wats the polymerizstion be controllied to prodused a %
range of molecular weight polypropylenss?



POLIPROPILENE « QUESTIONARIO UNIUN CARBIDE =

20 Novembre 1954.

1)

2)

3)

4)

5)

6)

7)

8)

9)

-

Assieme al polimero isotattico si forma dal 5 al 204 di polimero
estraibile in eptano bollents a seconda della purezza dei pro-
dotti impiegati,

La densitd del polipropilene dopo estragione con eptano & di
0,915-0,920.

E' possibile ottenere direttamente dalla polimerizzazione del so~
lo propilene un prodotto contenente meno del 104 di residuo al-
l'estrazione ocon n-eptano bollente (parzialmente oristallino).

Gli articoli stampati in polipropilene seno in generale piu tra-
sparenti di quelli di polietilene. B' possibile ottenere film
trasparenti (paragonabili al cellophan).

Il polipropilene pud essere stabilissate fino ad avere un compor-
tamento simile a quello del polietilene stabiliszzato per usi al-
lt'aperto.

Le caratteristiche di pureszza del propilene e del solvente devo-
no essere analoghe a qualle richieste per polimerizzare l'etile-
ne secondo Ziegler.

Per 1 gr. di catalisszatore totale (somma dei due componenti) si
possono ottenere agevolmente 150/170 gr. di polimero in buone
condizioni di puregsza del propilene e del solvente si pud arri-
vare a sorpassare i 200 gr. per grammo.

I residui del catalizzatore possono essere rimossi facilmente e
completamente come nel caso del polietilene Ziegler.

51 pud regolare agevolmente il peso molecolare da cirea 30.000
fino a circa 300.000.



POLIPROPILENE = QUESTIONARIO UNION CARBIDE =

(Risposte SEID da sottoporre al Prof. Natta)

20 Novembre 1956.

1)

2)

3)

5)

6)

7)

8)

9)

W

Assieme al polimero isotattico si forma dal 4@ al 20%
di' polimero 3&E£§§£§ in eptano bollente, » «v.v ol Acll
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I1 polipropilene pubﬂeﬁ§9re stabilizzato fino ad avere
un comportamento ﬂﬁhaie”é quello del polietilene stabi-
lizzato per usi all'aperto.

Le caratteristiche di purezgza del propilene e del sol-
vente devono essere analoghe 2 quelle richieste per po-~
limerizzare l'etilene secondo Ziegler.

Per 1 gr. di catalizzatore totale (somma dei due compo-
nenti) si possono ottenere agevolmente 150/170 gr. di
polimero; in buone condizioni di purezza del propilene
e del solvente si pud arrivare a sorpassare i 200 gr.
per grammo.

I residui del catalizzatore possono essere rimossi fa-
cilmente e completamente come nel caso del polietilene
Ziegler.

Si pud regolare agevolmente il peso molecolare da cir-
ca 30.000 fino a circa 300.000.



STATO DELLE TRATTATIVE PER GLI ISOT ATTICI

Milano, 12 Gttobre 1956,

NEGLI STATI UNITI.

ll

U-C. cl

U.C.C. aspetta i testi italiani e inglesi dei due contratti, per dichiarare

il suo accordo. '

Cecorre definire la procedura per la firma e comunicarla a U.C.C,

Subito dopo la firma, U.C.C. darh luogo al pagamento, dopo ricevuto il qua-
le, Montecatini comincerd le informazioni previste,

U.C.C. si propone di mandare in Italia un gruppo di tre o quattro perasone,

_tre delle quali saranno :

Dr. Roberts, chimico, Director of Research, Eakelite Corp.;

Dr. Reading, fisico-chimico, strutturista, specializzato nelle relazioni fra
struttura e proprieth dei polimeri;

Mr. Davison, bachelor degree of chem. engineering.

Dagli accenni che mi ha fatto il dr. Law, Vice President e capo delle ricerche
della Bakelite e della Carb. and Carb. Chemical Div. (le due branche di
U.C.C. che fanno produsioni chimiche), sembra che U.C.C, abbia finora
prodotto essenzialmente polietilene a bassa pressione, con qualche lavoro
anche nel campo del polipropilene,

Sono sempre molto interessati alle fibre di polipropilene ¢ a quelle di poli-
stirolo; ho detto che cié si potrd considerare pil tardi.

DU PONT,

Dopo che ho richiamati e confrontati i precedenti del recente accordo con
Ziegler, e l'offerta Du Pont per 1'acqua ossigenata, non ha insistito sulla
pretesa elevatezza del compenso chiesto da noi ,

Piuttosto, Du Pont non vorrebbe assolutamente che Montecatini avesse la fa-
colta di trasferire i suoi eventuali brevetti passati e futuri americani ed este-
ri ai propri sub-licenziatari; sarebbe disposta a considerare una formola
pit restrittiva, per esempio limitando alla sola Montecatini senea diritto di
sub-licenziare. Ho risposto che una formola pil restrittiva »i pud considerare,
Incltre, non vuole essere costretta a prendere il know-how; riconosce che
Montecatini ha fatto del lavoro, ma sente di avere una posizione per il lavoro
gid fatto e per quello futuro. Risposta : l'acquisto del know-how non & obbli-
gatorio; cié non pud perd cambiare la valutasione che ne abbiamo fatto.

Per le eventuali interferenze, vorrebbe che in caso di sua dimostrata supe-
riorith noi pagassimo; ho risposto che questa era la questione che appariva
meno facile da risclvere, ma che noi potevamo considerare ogni soluzione
che ci offrisse sufficiente protezione,



3. U.5. RUBBER, .
Ha adattato il testo del contratto per quanto riguarda la Subject Matter alla
ultima controproposta che avrebbe fatto 1'ing. Giustiniani, cio® :

comprendere : escludere :
( 1} making polymers, (l)\ shaping elastomers,
(2} curing, (2) /gum plastics,
(3) mixing and compounding elastomers. (3) shaping plastic articles,

In questo nuovo testo le modifiche sono messe in evidenza rispetto al testo
precedente, a noi noto. Cueste modifiche sono importanti per 1'Art. VII - Most
Favored Licensee, L.S, Rubber & disposta a considerare nostre contropropo-
ste a questo riguardo.

U,.8. Rubber vorrebbe procedere al pili presto alla firma dell'accordo, possibil-
mente senza mandare una missione a Milano per altre discussioni; se peréd

cidé ¢ necessario, & disposta a farlo immediatamente, Occorre comunicare a
U.S. Rubber le nostre reazioni al testo proposto, di cui ho dato una copia al-
i'ing. De Varda,

4. FOOD MACHINERY CHEMICAL CO.
Nel primo incontro (4. X) ho sgombrato il campo dalla presunzione che occorres-
se una loro collaborazione particolarmente intensa per portare il nostro proce-
dimento per il polibutene alloc stesso grado di sviluppo per es. di quello del po-
lipropilens ; per conseguensza, un eventuale rapporto fra FMC e noi a questo
propcsito doveva seguire le linee di quello che avevamo proposto : opzione, se-
guita eventualmente da licenza in piena regola, che fra 1'alt ro regolasse anche
1'uso degli eventuali ritrovati di FMC,
Iel secondo incontro (9. X), mi hanno consegnato le unite proposte, che pur ac-
cettando la nostra procedura contengono notevoli diversioni. Ho detto che non
possiamo allontanarci molto da certi schemi e proporsioni, per ovvie ragioni,
Inoltre :

1) Upzione., Non riteniamo necessaria nessuna ricerca per parte nostra; noi
daremo informasioni sufficienti perch® una Direzione efficiente ¢ sperimen-
tata come quella di FMC possa prendere una decisione, Se, data ia partico-
lare struttura della Societh, due mesi non fossero assolutamente sufficien-
ti per prendere una decisione dopo essere venuti in possesso delle nostre
informaszioni, noi potremmo considerare un periodo un po' pil lungo, come

due mesi e mezzo,

2) Le nostre condizioni erano per una licenza completamente non esclusiva.

3} La clausola della nazione pil favorita deve essere limitata al polibutene,

4) D'accordo per considerare successivamente licenze per slastomeri e per fibre,
5) Per 1'uso delle diolefine occorre fare un contratto a parte,

6) ldem per i buteni sostituiti,
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7) Si pud considerare, purch® con sufficienti cautele,

8) Il fungzionamento di un impianto di laboratorio e la fornitura di campio-
ni saranno fatti prima dell'inizio del periodo di opzione, ma dopo il
primo pagamento.

5, NOTA,

Tute queste Ditte sono interessate a concludere un accordo con noi;
U. S, Rubber a farlo rapidamente,

Frima di tutto, dobbiamo regolare i tempi per poter smaltire uno per wolta
gli impegni contrattuali che ci verrebbero. E' probabile che il gruppo
U,C.C, arrivi in Italia ai primi di Novembre, e che ci dara da fare per 2 »
3 settimane, '

E' inoltre necessario preoccuparci di ben proporzionare i compensi dei
diversi contratti; vi pud essere qualche difficoltd se dovessimo dare a

' FMC una licenza sui copolimeri di butadiene, a causa dei diversi compen-

si chiesti a FMC per il polibutene (1,350 M$) e a U.S. Rubber per i polibutadi
ni (0,600 M$),

L'organizzazione americana & lenta a capire e decidere, ma rapidissima nel-
l'eseguire., Occorre percid aspettarsi che una voita firmato un contratto, le
situazioni cui ci troveremo di fronte siano del tutto diverse a quelle incontra-
te in questa fase di trattative,

/

e

Or/sl.
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AMMINISTRATORE DELEGATO R . 31?) % A

- FPROMEMORIA fng: BALLABIO
S a/tp ~ ing. ORSONI -
| per il Signor____dw. SAGCCENTL .

prof. NATTA : :

;

Por quanto ns sinte gid a convscensa, desidero ricordarvi che
g elomenti da foranire alls Union Car durants i1 periode di o
opsisne yono quelll indicatt nel saguentl paragrafl dell' "Option

and lconsy agreemant” ¢

n)mmwummum Mmtﬂuchim)
of a1l the “Listed WAMW"

‘ ») send to Licentes a brisf written desgription ai the pn(umd
' tethriques, sppiratus and processes ussd or regommended
| - by Monteeatini {or the preparation of polyprepylens aceording
to the mwppuuﬂw rm t0 in cluuse a) of this Arti-
' sle;

¢) insure the pow in xuxy in the presence of Lisenses's
representatives, of Montecatini's laberstery procssses for
the production of pelypropylens ;

, d)mduum'uumunmﬂndpom»pﬂmoww
Monteesting in the Licensed Field, se as to enable Licensss
to maks & praliminary techaical and sconomic svaluation and
patent study of the portien of the "Licensed Subjoct mm:-"
uﬂMhAMhI. lutloui(t)

mnmmmmvmamwwmm

. | Mmmﬂmmhnumubuu 21 , -
mmwm s ﬁmhl! !‘,f,:.' yogui
‘mtdsr corso m bapagni ¢ 5€ . , |
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AL S ~ISTITUTO DI GHiIMICA
: - | | , INDUSTRIALE DEL POLITEGNICO

¥ <'50TT1956 «

POL IMERI ISOTATTICI:

Riunione del 5 Ottobre 1956

Presenti: Prof. Natta
Ing. Ballabio
Ing. De Varda
Ing. Greco
Ing. Tredici

. Si & letto il programma di massimm per la comunicazione da
fare alla U.C.C. in data 8 Giugno 1956, preparato dall'lng.
Orsoni. '

BREV e SEID hanno dichiarato di avere pronta la documenta-
zione da consegnare al ricevimento della missione.

Per quanto riguarda il campione & stato stabilito che, ol-
tre al campione di 5 kg di polipropilene all'85% di estrat
to eptanico, verrd consegnato anche un piccolo campione di
polipropilene praticamente isotattico al 100%, ottenuto me !
diante estrazione con trielina dal primo. '

Eventualmente sard dato anche un piccolo terzo campione di
polipropilene isotattico al 90-92%, ottenuto per diretta po
limerizzazione in condizioni particolari. Il Prof.Natta ri
" , tiene 41 aver individuato dette condizioni, che saranno ri-
petute sperimentalmente & PFerrara nei prossimi giorni.

Per quanto riguarda i campioni di polistirolo, oltre al cam

/ pione di 5 kg al 90% circa di isotatticitd, verrd consegna-
to anche un piccolo campione di polistirolo isotattico al
100%, ottenuto anche gquesto mediante estrazione con solventi.

SEID preparerd l'elenco delle prove di laboratorio che saran
no effettuate a Ferrara e per le guali gid & predisposta la
apparecchiatura relativa,

In linea di massima détte sperimentazioni consisteranno in:

- produzione di polipropilene all'*85% di estratto eptanico,
peso molecolare circa 80.000;

-






- produzione di polipropilene all! lS% di estratto eptanico,
peso molecolare circa 150.000; '

- eventualmente preparazione 4i poiipropilené al 90-92%, se
le prove che saranno effettuate a Ferrara per la produzio

ne di tale polimero . secondo indicazioni del Prof.Natta ri
sulteranno favorevoli;

- produzione di polistirolo a peso molecolare 500.000 al
90% circa di isotatticita.

Tf/amec.

S T



994

6 Ottobre 1956

Egr. Ing.B, Ballabio, Direttory

“ileno « Vis #,.Tursti 18
PeCe Ing.B, de Varda ,O‘H[ Y'/‘j({
L / I/ o -

Dt s T %80 . '
Ing. 7, Tredicy -~

-~

Dottt ‘rogremme di sreparesione di poliyropilens e Ferrara per la
Union Cerbide & Carbom.

Cop riferimento elim riunione del 5 .l V4 conferzo che 11 I
¥azzenti potrd sndare a Serrelra zertedl sers e .otrd feymarsi se¢ & neces:
rio 2=3 giorni per eseminsre con il Laboratoric 4i FPerresra la pyroduzions
yolisropilens a pil aleveto tenmore di polinero isotattico (,ossibilmente
pon meno del 90 %). '

Io bese ei nostri risultati di lsboretorio, ie vie che consent
31 rumentare i1 temors di pollmero 4motritico sono le ~eguentis

1) Zaterie prime Lolto pul e,

2) Jretraticnento del TiCl3 a freddo o0 aiiusinico aichile = coucsntres
pe relat:vamente alte (soiuzic.e 8. 20=30 ciresn).

1) Effettucrs le polimerissazispl in ,Tesents di s000 solvents {evitends
con fortissime agitesione 3 pericoil di surcisceldexento ilocmli).

4) polimeriszazicre = temperature attwrno @ 70%C con veloecith relativame
basza (yressione gropilene non superiore a 3=5 At).

5) Tempo di polimerisseszione giuttosto lungo in =odo de poter reailzzard
zaesing resa per unitd di solvente & d4 cetelizeatolrs,

6) lugsiego di TiCljy alteaente eristellino (non mecinato), B verssicile
ans ssportagione dslle parti ik suddivise (wediante decantazione do;
tretiamento con alluziniomalchile) eies utile.

Contemgorensazente si & deciso di risegere 8 ilano slcune pre
per confernarse rostri precedenti risulteti orisntativi,

Psr cusnto rig-arda ls produslone di polimerd cristallino psr estragiom
soiehd 1'etilesnno foraisce risultats sugeriori alle trislina o4 alitep
Vi progorrei di usare in Zancansa 41 etiiesano delltetilegsent  che prob
asute Jreseuterh proyrieth solventi snohe suyeriori all'stilesanc. L'et
sene d oitenibile dal.'aleocl atilealilico. '

' o/t



11 Dottor Mmgzzenti .otirbh snche indicere i dati per une prova 4
grodusione di poliyrogilsne prevalentenente suorfo (cirea 11 90 ¥ 44 amo
godchd 1o penso che convenga iudicare aile UInion 4 casi 14uitl ded tipd
poiipropilehen.

1 occmeions delis sua visite a Ferrere grodirel che il lottoX
Wagzentl yotesse discutere con i chimicl di Ferraye sui risultati ottemu
nella prove di cogolinmerigsasicue etilene~yroyilene,; camyo del pualse lNat
ganti 41 & moite occupato.

Sono prosaime le dnte di estensione negli UeTa fe dol brevetsi
cogsalimeri e sul polietilene ad alta ceristeilinith de I4Cljy ed eventuala
te sotrh essere inserito cuslohe esempio dells prove offetiuete su nonle
meggiore.

I migliori saluti.

G, Natta



Copia per Sig,.Prof, NATTA . Ve
.
18/9/56

PATUNCAKB FOR LYOR
KEW YORK

5ince I understand from letter September 13 that apecial
meetings of officers and directors are nesessary for Union
to reach its final decdsion on our final proposals please
cable sarliest posaible date such meatings ooculd be completed
Btop Then we will advise you by cuble according to our
possibilities :

ORSORX

Ing. B, ORSONI
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ISTITURO RICERCHE
“POLYMER" = TERNI

Terni, 12 settembre 1956

301/8U0.33

RISPOSTE AL QUESTIONARIO DELLA CARBIDE

ROPS2ERT IR HE SR MES SO R SR NS i 22 Nn FERG IS T = PRAN IR SIS INEE S R ST MR N T S5 6E IR IR NDEE SR SRR IR IS

Riportiamo nella presente nota le >isposte agglorna-
te al questionario della "Carbide", modificate a se-
gulto degli ulteriori risultati conseguiti nel no-
stro lavoro di ricerca,



- 1)

D, 1) Fino a che punto il filo multibava di polipropi~
lene d stato stabilizzato contro le perdite di tena
citd alle luce del sole? '

R, Nessuno degli stebilizzanti prov ati ha avuto offi-
cacia. Solo con l'aggiunta di 1-2% d4i carbon black
41 tempo 41 dimesgsmento della tenacitd del filo
multibava . (bave ca. 4 denari) diviene 2,5-3 vol-
te maggiore del filo tal quale.

D. 2) Quant’d per es. la caduta di tenacitd alla luce
del sole o al reggl dell'arco elettrico, rkspetto a
quella del Kylon 66 e del Perilene?

Re Pempo di dimew: 4o della tenacit
80 d ez nti at rici per filati 41
polipropilene, Hylon, %aruone e seta
in giorni,
¥y 14 31 0o Inverno Erimavera Estate
- Polipropilene lucido 92" 29 13-17
- Polipropilene opacizzato |
(1% 10,) — 24 —
- Kylon lucido 168 5 60
- Kylon opscizsato (40/13) 90 32 24
- Terilene I-G ol OPaCo 210 86 45
- Beta — 19 19

otas E! opportuno segnelsre che, dopo aver raggiunto
1 *dimeszemento®, la caduta 4i tenacith dei f£11i 4l
polipropilenn e nailon opacizzato prosegue linearmente

#ino a gero, mentre quella degli altri fili prosegue
pid blandamente, con andamento presso & poco iperbolice.

D. 3) Fino a che valori 3 stato stabilizzato il filo
sultibava 41 polipropilene contro la caduta di te-
nmoitd in sris sd alte temperature (sopra 25%C)?
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4 12§°Cs dopo ca. 120 ore 1l filo stebilizzeto men-
Tomeve 11 954 della tenacitd inisiele, il filo non
stebilizzato era f:;-a,gile dopo 2=3 ore.

A 90°G: dopo ca. 400 ore il filo stebilizzato mante
neva cg. 11 95% delle tenacitd iniziele, mentre 1l
£1lo non stebilizzato era fragile dopo oa. 30 ore.

Hotas A 50°C 1l filo non atabilizgzato eonserva una
Senmcitd qussi inaslterata dopo 500 ore.

A_}{_‘_Q: 11 f£ilo non stabilizzato mantiene une tena-
citd quasi inalterata dopo 700 ore.

Kon & stato quindi finora possibile valutare 1l'asip
ne degli stabilizzenti a 3590 ed a 50°C.

4) Quali stabilizzenti sono statli trovati efficacl
nel prevenire il deteriorsmento delle fibre di poli
propilenc al celore ed alla luce?

Per la luce l'unico stabiliszante relativemente ef-
ficace d 11 cerbon-blackj al calore il Nonox EXN
1.C.I. (ingiallisce i £411) & lo Santowhite Crystals
Monsanto: guestiultimo lesciavae i1 filo blanco anche
dopo il trattamento & caldo (120 ore a 12§°C % 2) ma
gon lucentezze diminuite. ' .

Pecciamo osservere che aumentando 11 titolo delle bg
ve da ca. 4 & ca, 500 denari, il tempo di dimeszamen
to della tenacitd del filo al calore risulta raddop-
piato (prova 8 124°C). Aumentando il titolo delle bz
ve da ca. 4 a ca. 550 denari, 11 tempo di dimezza~

nento della tenacitd all'U.V. sumenta d1 ca. 3 volte.

$) Possono il filo o 11 fiocco 4i polipropilene tro-
vare usi importanti nelle spplicasioni $essili mal-
grado 11 loro basso punto di rammollm:;to?

Noi riteniamo che 11 punto di ramollimento del polip

lene pur essendo inferiore & quelli del Nylon e del Per-



- 3)

lon, non debba impedire 1'impiego della fibra 41 po-
1ipropilene nei campi di applicagzione tessile del Ny
ion ¢ del Perlon per 1 queli & esclusa la possibilith -
ai trattamento con ferro caldo.

Faccismo rilevare che 1l fissagglo della torsione in
vapore viene normelmente eseguito & 1359C sensza aloun
fenomeno di impaccamento © apparente deterioramento
della fibre -

Pacclamo rilevare inoltre che fibre a base di ¢loruro
'di polivinile e suoi eopolimeri hanno punto 4i rem-
pollimento nettamente pid basso delle fibre di polli-
propilenss Riteniamo che riuscendo & realimzare costl
di produzione molto bassi tenendo presentl anche le
elevate enratteristichalnaecanicha, si possa prevede—
re lt'ingresso della fibrs 41 polipropilene nel campi
di impiego delle fibre‘polianidichs@\notevolmente-pi&
costone.

'p, 6) Quali applicazioni tessili sono state provate e
trovate interesganti?

R. Rloccos Pessuti per arredamento
" Coperte - :
Calgetteria, puro o misto
Maglieria intima (allo studio)
Drapperis ¢ janeria in misto con lana

1o cinkinuos

-~ Oalge per uomo

«~ 0@lge per uomo com £i1lo elasticizzato (sipo
£1lenca) |

« Maglieria intimea femminile {(allo studio)

~ Tessuti per aerredamento (broccati, damasca~
t1, eccs) B

- Pepsuti per arredsmento con filo monochava.



- 4)

De T) Quali applicazioni industriali sono atﬁte cerca~
te e trovate interessanti? . :

R. Pilo coptimuos Funi realizzate con £110 multibave e
con filo monobeve 200-~300 denarij sacchi & tele da
imballaggiop reti da pescaj filo monobave per pesoa
e tennis. | .
Pioccot Tele da f11tros sacohi e tele da imballag-

Notas Facciamo rilevere che pressuposto essenziale al-

1a fabbricazione ¢ 1teoonomicité del filato 41 polipro-

‘pilene, particolarmente nel campo delle applicazioni in

ﬁnatriali »

D, 8) Vi sono altre importanti deficienze del filato
di polipropilene olire al basso punto di rammollimen
%0 ed slla ossidabilitd che ridurrebbero il suo uso
nelle applioagioni tessili ed industrieli?

R, 8i: scersa resistenza alla trieline e difficlle tin-
gibilitd,

Ia scersa resistenza ad alouni solventi orgasnici, in
particolare alla triel}ina provoca, nells condizioni
del processo di lavatura a secco una retrazione sen-
sibile dei filati ai polipropilens, Ia trielina e-
stres inoltre i colorentl all'acetato che sono gli
unioi che in qualche modo ¥ingono la fidra tal quale.
Comunque il fenomeno della retrazione del f£ilati di
polipropilene in trielina sembra dipendere esclusiva~
mente dalle presenga di polimero non isotattico} riu-
scendo ad avere fibre costituite de polimero assoluta
mente isotattico, ls resistenza alla trielina potreb-
be risultare buona. Abblemo uno gtudio in corso.

1a tenacitd dei filati trattati con trielina non va~-
ria sensibilmente (10% a4 diminusione), mentre pid se:
sibile ¥ la variazione dell'allungemento. Sono in cor
so prove per la misura delle variasionl nelle caratte:
ristiche elastiche.
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Ia tingibilith dei filati 4i polipropilene tal quale
] pressochd nullas le tinte che si ottengono con co-
loranti all'acetato xon hanne resistenga alla triell
na nd alla luce ed al lavaggio & caldo. Buona risul—
4atd 81 hanno invece col processo di tintura in mas-
ga che fornisce buone t$inte solide ad umido e resi~-

stenti alle luce. Buoni risultati tintoriali si han~-
no pure modificando i1l polimero con agglunte di so~

stenge di varia naturs. ,

9) Pud un filo 4i polipropilene per usi tessili (100~
200 denari) con bave da 2¢6 denari, essere filato e
gtirato ad alte velocitd di produzione {500~-1000 me-
tri/min)?
Abbiamo raggiunto qualche volte velocitd 4i filatura
ai 900 metri/minuto, pur preferendo sttualments mac~
chine con veloeitd intorno al 500 metri/minuto.

Fello stiro la velocitd massima da noi finora consew
guita & 100 me tri/minutos tuttavia questtultina defi-
cienza divents trascurabile nel campo del fiocco, col
siderate le elevate portate di produzionee

10) Quaii proprietd fislche ha un filo ottenuto a Ve~
locitd commercialmente accettebili? (lista delle pro-
prietd fisiche = tenacitd, resisienza alltabragione e
eompor tamento al oreep).

- Penacith a 20°C o 65% R.H. 56 g/den

- Allungsmento (nelle ‘ptesse condis.) 18-30 %
(Tenacitd ed allungamento a 20°C in acqué non diffe-
risoono dai valori & 204¢ in aria).

- Loop tenscity - 90% della tenacitd precede
- Retrazione in acqua bvollente 0,5-3 %
- " 4n aria a 100°C ca. 2%
- " n wn ® 130%C » 106

Ia resistenza all'a‘braaioné 3 intermedia tra quells
del Kylon e quella del Daorone
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Per quento rigusrda 11 comportamento al cresp delle
f#ibre d1 polipropilene, diptinguismo la deformagione
immediata da quella successivea, Ia deformagzione imms
diata dells nostra fibra ® maggiore di gquells del Te
rylene e minore di quella del Nylonj a paritd 4i ca~
rico essc stanno fra loro approssimativemente oome
13213, Venendo ora alla deformazione successiva, ab-
biemo che mentre la deformazione di Terylene e Nylon
rimene con il tempo approssimativemente uguale 8 quel
1s istantenea, gquella della fibra di polipropilens au
mente progressivemente con 11 tempo. A causa della
predetta deformazione successiva, la deformazione %o-
tale del polipropilens, inizialmente inferiore & quel
1s del Nylon, diventa dello stesso ordine di grendex-
ga dopo oca. 24 ore. Riportiamo in diagramma 1tandamen
40 del fenomeno.

11) B' riportato che il filo di polipropilene pud eg
gers tintos possono ottenersi tinte intense ed un
bel nero, senza ricorrers alla tintura sotto pressio-
ne?

11 nostiro filato di polipropilene non si tinge nd in
processi sotto pressione nd a pressione ordinaria,
snche in presemza 4i rigonfiantis le tinture con eo=-
joranti alllacetato, come dicevemo, non 8ONO da pren-
dere in considerazione. _

Buoni risultati, come riportiesmo al punto B8),#i sono
avuti con la tinture in massa oon 1a quale & possibi~-
1e conseguire anche un bel nero pieno con un'aggiunta
percentusle di colorante che per altri colori forni-
dce solo una tinte media.

12) Possono ottenersi tinture wniformi (senza macchie
e barrature) con menufatii a1 polipropilene preparatl
da filo continuo? .

R. No.
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13) Vi § tendenza del filo di polipropilene a fi-
brillere oppure ad sbradarsi durente i procedimen~
ti di tessitura e maglieria?

No. Finora gquesttinconveniente non si ? nai verifi-
cato. '

14) Quale temperature di filatura pud tollerare il
polipropilene prima di depolimerizzaze 7

Alle temperature utili per la f£ilatura il polipropl-
lene depolimerizgza in maniera pid o meno spinta in

fungione del peso molecolgye, del tempo di trattamen
40 e dell'ambiente in cul Opera (azoto, eria, ecc.).
Per noi il problema della depolimerizzazione del fu-
so alla temperatura di filatura non 3 preoccupante

4n quanto, anche verificandosi, noi riusciemo & con-

trollarlo agevolmentie.

R.

15) Se ¥ necessario filare in atmosfera di azoto per
prevenire 1l'ossidazione, qual'd 1'indice di fusione
per produrre fibre, gecondo 41 "I1.0,I., grader Test G"
a }90°07

Noi non ¢i basismo sull'indice di fusione (1.C.1.
grader Tests) ma sulle vigscositd intrinseca misurata
in trielina a 135°C, Il valore otiimo 3 ca. 1.

16) E? stato necessario includere un:lubrificante
nella polimerigzazione per favorire alte velocitd di
filaturel

No. Abbismo tuttevia osservato che 1taggiunta di qual
ohe wnitd percentusle di varie sostanse {p.es. 11
Vingstay, impiegato come stabilizzante termico) agevg
la gfnaibilnsnte le filatura, favorendo elevate velo~
elta.



7 Hpy, Joum J. HWEUHY / \
| Mreotor of Fatent Affazire
| Union Carbide and Curbon Corp.

e soknowl:dge receipt of your cable dated sugust 6, reading
as follows:

%Oreatly surprised at cable dsted August fourth Teosiy

od from you today with all points but one agreed upan
stop Apparently our last cable was not clear am send~
ing details on this matter imoediately™

as well an of your letter dated August 7, which has Ddeen recsived when
our Officea were closed dowm for a forWmight due to the yearly waoation
mﬂo&.

#ith our cable dated sugust ), reading as followss

Replying your oable August sscond stop Provided new
supplementary letter oomtaine following provisims
stop Firat Nontesatini has sxelusive right tut subjest
to technical arbitratiocn ie evaluate existence of
m«m‘ummmmwmmmw
second Nonteoatini slone is entitled to conduct
aegotiations with the owmner of dominating cleime and
Union shall give liontecatini all possidle assistence
in such asgotiations if and when reguested comsa we
agsept requested deletion in contrest or by supplen
entary letter of words quote 307 of unquote ia
Article XVIII dominuting putents page 30 line T stop
Flesse oable your final answer within Aungust third

' Orgoni®

we had also aoccepted your reguest to be entitled to oredit against kom~
tecstini not 504 tat 100% of the roysliles, that should have been paid



sSessssasassee M-Z)

by you to third pariies, omers of palents, if any, dominating
processes licensed to Union by liontecatini. Such oonoession which
was the last of & long series, was to be regurded as g final grant
from ocur part and subject to the oondition that lontesatini, as 1t
wes taking upon itaelf 100% of the burden, would be entitled to
conduct by itself all the negotliations for obtaining a ligonse
from such third parties.

It wes obviously understood that relevant licence
sgresmenis, if any, exeouted by Union with third parties, dbefore
1956 (Montesatini~Union negotiations sturted ca January 1956) were
to be ooneidersd a Linding engagement for Uniom and therelfore no
longer subject to sald limitation, exce;t for the svaluntion of the
exiatence or not of dominati g claims.

In faot, even in our cable dated August 1, reading as
followmsy’ .

"Your cable July thirtyfirst stop dus our other sngagement
ecannot extend desdline for completion of matters you raise
beyond August third stop ¥We understand your philosophy but
we confirm first dash Article XVI dash validity of patents
osznot acospt proposed insertian Seotion 2 first line page
29 stop Accept however insertion after written words gquote
vwhiok olaims unquote quote are applicable $0 the licensed
ficld and unquote semicolon cannot accept sixth and fifeh
line frow the bottom deletion words quote either irticle XII
or unguote but scospt insertiom quote Seoticns one and two
unguote after guote irtiecls XIII unguete stop Second dash
for ressons alresdy stated at length ounnot acospt dsletion
of werds quote %0% of unquote stop Third dash we are agree-
able propoaed revisicn letter number 2 comms paragraph (A)
amﬁ'mmznmwmuﬁymtﬂmﬂsmtm
amummmnmmwmm

alight ohanges of Article IV dssh seersey and Article XVIII
dash dominating patents provided they do not sontradiect our
views known to you semicelon please cable drafis Siop Please
oonsider this cabdle as final stop Ve are awalting your final
answer hy oable stop Should you decide to accept we may
sgree on how %o sxecuts the agresment in order to offset the
vacution period Ursemi) |

of
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o accepted to take into sccount such obligetions of yours, if any,

0n the contrary, your cable dated August 3 (see attacheq
00py) suggested sudstuntial modificstions to srticles IV (Seereqy)
and XVIII (Dominating Patents), These modifications were mesnt to
provect not only Union's obligutions under the liosnse :grecments
entered into betwesn Union and tagyd parties before 1956, obligatie
that Union intends dbvicusly to fulfill, but also future agresuments
between Unian snd third parties, ths latter being in contradioiiom
with what we bad proposed in cur two cables dated August 1 and 3,

¥e have therefere ooncluded that of our final counter—
proposal made on August 3, you had iecoepted enly the increase of
the percentage of Lonteoatini's 1iabilities (far royalties, if any,
to be paid by Union to third parties spa oreditabdle againest
royalties due by Uniom to Montecatini) Mt not the enhanoed

Re~exunining the negotiations betwesn our twe Conpanies,
mmmmﬂuﬁrﬂmmﬂuwmﬁ,nmwh

agrecnents of this type, mm«mmgtlmmm
stinelate your Company to cellaberate and to 3Ty to aettle in &
friendly way such future possible disorepancies, :

A



sssnsssnvee DAE, 4)

It ia because of this purtioular attitude of yours, whiah :
sonfirmed in our opinion alsc by the contents of your cable of

ingust 3rd, that (we want to say 1t quite openly) we started worrying

 and, inonler to do our best on ocur part to protest as much as possidle

the legitimate interests of cur Company, becsns wery cautious in
acsepting your contin:uous requests for new modifiostims. :

9

Having stated this, we wish to inform you that we are
willing to 40 cur part in trying to remove misunderstandings which mey
unintentionzlly have arisen betwesn us, and that we are willing to
reopen our offer, which will stand until Sept. 20 next, as follows:

As to suppleomentury letter Fo. 2 we are willing to add &
new parsgraph 3 as suggested by you in your letter dsted Angust 7
limited however only to agreensnts alrsady eutered into between
you end third parties defere 1956; In such specific cases s
indicated by you a relevant disclosure shall however be provided
for to be made and convincing evidenas ashall be furnished by Uniom
to s neutral patent agent mutually trusted by the parties, who is
bound 0 keep secreay, and whoss evalustion (on whether the oontro-
veraial piecs of information was already in possession of Uniom at
the date af receipt of the correspanding Honteoatini disclosure)
shall be final and dinding.

As to parsgreph 14 of your lotter duted sugust 7 (reported
in your cable of iugust }) the formmla you proposed is, as we have
Mtd&ymmmaum%mmuﬁvmwﬁm
cables dated August 1 and 3¢

In order toc be abls to agres in principle upom the formuls
suggested by you, we ses no other sslutiom tut to go bask to &
1limitation of our oontrilution en royalties, if any, to be paid by
Unien te third parties omers of dominating patents, within a 50%
oailing, as we had previcusly suggested to you in cur draft dated
July 21, 1996, It doss not weem in fact possible to find out another

ofo
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mmuwm, 1956, M&uﬂm
nm zwmummwmnmwumm '
said date; which in ne cans will be extended,

hmmmmummmt,"
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Tours fatthtully,
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CABLE OF UNION TO MONTECATINI DATED AUGUST 3, 1956.

Mugedy 1956
GABBRO ORSORY MILANO

Replying your cable August third following are the drufts referred

te in our exchangs of cables August second prepered with oonsideratiom
of the two provisions in your last cable as well as various provisions
in our existing licenss agreement etop These drafts would be added

a8 Paragraphs in letter number two s follows thirteen with

reforence €0 article four of the agreement it is understood and
agreed that in the event any information supplied by Montecatini

to Union under the agreement (1) has been previously disclosed to
Union by another party comma Union commm in earrying out the
provisions of section 2 of article four comma shall not be required
to furnish any evidence whioch it is prohibited from disolosing

under the terms of any agreement with such other party couma or

(2) is subeequently disclosed to Union by another party ooums Union
shall not be restricted under the terms of ihis agresmsnt from
diapoaing of or using said information sicp Fourteen with reference

te article eighteen of the agreement it is understood and agreed

that sald article shall apply to cluius of patents and to allowed
claims of patent applicutions of third parties whioch dominate c¢laims
of any quote licensed applicstions unquote applieable to the quote
1iocensed field unquote or patents issuing therefrom and shall apply

to both exiating and future license agreesents with such third parties
stop Montesatinl and Union sbhall cooperate with ome another in evaluat~
ing any dominant olaim and in negotiating for future licemses with

the omers of any dominent olaims snd shall give one another all
possible assistance in regard thereto sicp Union shall not howevar be
required to furnish any evidence or make any disolosure which it may
be prohibited from making under any existing sgreements with the
owners of any such dominating claims atop Fegotiations for future licennss
with the owners of dominating patents will be wmade by Lomtesatini

or Union whichever in sach particulur sase is most likely to obtain
the most favarable terms stop In the interest of time suggeat you
prepare ths contructs in final form to cover both polypropylene

and polystyrene and aubmit for our approval stop Your prompt and
courteous cooperation greatly appresiated - NUKPHY



25.5.1956

——

2.

e

5e

6.

1.

8.

10.

How much polymer solublle in bolling heptane is made along
with the isotactic polymer?

What is the density of the igotactic polymexr?

Can the polymerizaticn be directed to produce high molecular
woight amorphous polymer without the isotactic polymer?

Is the elarity of molded articles comparable to that of molded

' articles of polystyrene or polymethylmethacrylate?

Can the isotactic polymer be stabilized so that it is
satisfactory for outdoor use?

De the best stabiligers hurt color or clarity of molded articles?

Are purity requirements on monomer and diluent about the same
as for Ziegler ethylens polymerization?

How does the catalyst productivity compare with that of the
Z2iegler Polyethylens process?

Can catalyst residues be roemoved as easily and as coumpletely
as is the case with Ziegler polyethylene process?

Can the polymerimation be controlled to produce any desired
molecular weight polypropylene?



POLIPROPILENE QUESTIONARIO UNION

A eesssssesinioibis:
(Bozza da sottoporre al Chiar.mo Prof.Natta)

1)

2)

3)

4)

5)

6)

T

8)

9)

Assieme al polimero isotattico si forma dal 10 al 20%
di polimero solubile in eptano bollente.

Ta densita del polipropilene dopo estrazione con epta-
no ¢ di 0,92,

Non & mai stata tentata la produzione di polimerc amor—
fo privo di polimero isotattico.

Gli articoli stampati in polipropilene sono traslucidi
come quelli di polietilene.

I1 polipropilene pud essere stabilizzato fino ad avere
un comportamento uguale a quello del polietilene stabi-
lizzato per usi all'aperto.

I migliori stabilizzanti imbruniscono leggermente il
prodotto.

Te caratteristiche di purezza del propilene e del sol-
vente devono essere analoghe a quelle richieste per po
limerizzare l'etilene secondo Ziegler.

Per 1 gr di catalizzatore totale (somma dei due compo-
nenti) si possono ottenere agevolmente 150/170 gr di
polimero; in buone condizioni di purezza del propilene
e del solvente si pud arrivare a sorpassare i 200 gr
per grammo.

I residui del catalizzatore possono essere rimossi fa-
cilmente e completamente come nel caso del polietilene

- Ziegler.

10)

Si pud regolare agevolmente il peso molecolare da cir-
ca 30,000 fino a circa 300.000 .

18/6/56
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TUOPACTIC POLYSUTENBwt FOR PLASTIOS 1 TOV UUCH POLYHER “OLUBLE

1% "OILING “TPTANE IS MADE ALONG UWITH TH- IsOTACTIC POLYIWW ? 2 Caf
P POLTSERICAYION B3 DIRLCTWD TO PRODUCE EIGE MOLECULAN WRIGHY
AGORPHOUS POLTHTE WITHOUT THE ISOTACTIC POLTVIR 3 WRAT Is KNOWR
ABOUT BOLECULAR vRIGHT DISTRIVUTION 4 1DV DOES CLARITY OF THE
HOLYED ARTICLES COVPARE TO THAT OF 4OTOEP ARTICLLS OF POLYSTYRENE
FOLYR THYLMETHACRYLATE AND POLYPROFYLERR 5 CAX THD IS0TACTIC PYOLY
By GTABILIZED SO SHAT IT IS S:RISFaCTURY #OK GUTHOOR USE 6 DO THE
BEST sTASTLICHKS BURT COLOR OR CLeRITY OF MOLDED ARTICLES T ARE
PURTTY 1T UTRYEATS OF HMONOMUR AED DILUSKT ADOUT THE SAME A% FOR
215GL:R BYHYLENE POLYMRRIZATION 8 HOW 70RS THE CATALIST PRUDUCTIV
COMPARE TITH TH;D OF THR ZIRCLER POLYRITYLANE PROCESS 9 CAN CATALY
RESTDURS BS REDCOVED AS SASILY AND 07 FLUTELY AS I THE CASE WITH TH

STLOLTG POLYSTHYLAND PAOCESS 10 CAN THE POLYXURITATION BE CONTHOL
2D 10 FHODGCE ANY D INED MOLRCULAR WiIGHT POLYSUTENE 1 WHAT
APPARGNT ADVANTAGES DOBS POLY.UTENE HaVE OVEH ZIBG:ER POLYFTHYLONE
B.G. STRESS RUPFURE 12 IN GHAT RTSPROTS IS THE POLYDUTEN: ISFERIOK
90 7IRGLER POLYETHYIEEE 43 IS POLYRUTENE ¥GRE STASLE TO OXIATION
nEAR POLTPACEFYLENT IF 50 WHEY 14 #AT USES DO YOU FOURESEE FOR
POLYSUTENE? 15 @HAT IS THE MEASURED DENSITY AND THRCRRTICAL

gR¥s ALLITE DERCITY OF IA0TA0TIC POLYUUENE 1 6 wHAT 1% TRE £aXIWl
SPTFIHLES AT TO0E OTHPTRATURE GITTOH Osl b OUTATRIED From POLY RSN
USE ZixGLIR POLYRTRYLIWE AR A BASIS OF COMPAI SOF.) 17 IB POLYSUT
ST LE AT LOW TOUPERATUE IF SO AT WEAT TEMPERATURE 18 VHATCOROL
ARE THYRE OF INTUREST AND (GAT JFECIAL TROFIRTING 1O THEY BAVE

19 WHAT SIE SAFPILES O8N W OHTAIN FOR WALUATION «T LBAST COF4 HUH
DRED POURTS «OULT TE EEQE{T PESINABEY BUT 9V A W POUREDS UOULD BE
JamvL ONT WUNDRED 0Ras OR 50 CCULD BE HLPFUL FOu LABORATURY
ACTIC o PLASTICS 1 HOW LUCH POLYINE
'I‘H'F T50TACTIC PULYLE

WhanIAATIONS 1507
SOLUAL: 15 OILING HEPTANE IS 1ADE ALONG ¥




2 ARE PURITY REQUIREMENTS OF MONOMER AND DILUENT ADOUT THE SAME AS
FOR 7INCLER ETHYLENE POLYWRIZATION 3 HOW DOXS THE CATALYSY
PRODUCTIVITY CCLPARE WITH THAT OF THE ZIEGLE: POLYRTHYL'NE PROCHSS

4 C/F CAT/LYST RESIDURS BE REMOVED AS RA4SILY AND COMPLETELY AS IS
THE CA® WITH THY 7IUGLER POLYRTHYLENS FROCESS 5 CaN THE POLY.TRIZAT
BY CORIHOLLED T0 PROTUCE AFY DESINED MOLRCULAR WSIGHT POLYSTYWINE XK
6 WHAT I¢ THS MAXIVUM USE YHiPRIATURE T Cill TH:Y POLYYER BR MOLDED IN
CURRENTLY AVAILABEB INJECTION MACHIFES OR SRTRUDED IN AVAILAILE
EXTRUDERS 8 THAT MAIW USKE ARl FORRSEEE 9 HOY TC THE WECHARICAL
+PROPYRTI¥S DIFFER VRO 4Y0APHOUS POLYSTYRENE 10 WHaT IS THY SECOKD
CROER TEMISITICN TOPInaTURe 11 VAT ALY THI GAS AND VAPOR

TRATSIS TON CHARSCTYR ISTICS 12 HOW 5¥:uLd TO MMERYAL AKD OXID.TIVE
EXPOSURE IS TH- PROTUCT ARY THER KNOWE 57: ILITEDS IF SO WHICH ARE
RNCOLEENTED 13 CAN THF ISOTACTIC POLYHER BE STABILIZED SO THAT IS
SATISPAOTORY FOi CUTDOOR UST 14 DO THE BuST STABILIZERS HURT COLOR
O: CL/RITY OF MOLDED sWTICLE 1§ ¢EAP IS THN “HASURRD DENSITY AND THE
THEORETIOAL CRYSIALLITE DETSITY OF ISOT.0TIC POLYSTYRINE 16 HOW DOSS
CLARITY OF THY HOLDED ARTICLYES COMPARE ~TTH THAT OF MOLDED ARTICLES O
ANCRPEOUS POLYSTYRENE OF POLYMETHYL B99HAC YLATE 17 W. AT COPFOLY.ERS
ARE THPRE OF INTEREST WHAP SPRCIAL PROPERTILS DO THEY HAVE 18 WHAT
SIZE Sa¥PLYT CAN WE OPTAIN FOR WVALUATIOR AT LEAST OFE HUNDRED POUNDS
WOULD BR KOST DUSILABLE BUT EVEK A FEVW POUFDS WOULD BE USEFUL OFE
HUEDRED GRANS OR SO YOULD BE HULPFUL FOU LABORATOREY 3XAKINATIONS



BUTILENE -4 ,

RISPOSTE AL QUESTIONARIO DELLA

"UNION CARBIDE AND CARBON"

RIGUARDANTE 1L

POL | BUTENE-1

I SOTATTICO

(Per alcune risposte rigusrdanti le proprietd mecceniche e le
applicazioni di questo prodotto rimandismo al Leboretorio Ap-
plicazioni Resine di Cestellanze, il quale si & occupato di

2)

3)

A) Quanto polimero solu-

bile in n-eptsno viene

prodotto insieme con il

polimero isotattico ?

Pud la polimerizzazione
essere direttes od otte-
nere polimero amorfo ad
alto peso molecolare
senza polimero isotetti
co ?

Cosa si conosce intor-
no alle distribuzione
dei pesi molecolari ?

studiere il polibutene da tale punto di vista),

Il polibutene-1 & completamente so
lubile in n-eptano; per separare
spprossimativemente ls parte iso-
tettica da quells atattics si use-
no percid altri solventi: od es.
|tetere etilico. La parte insolu-
bile in etere & in grende prevalen
za isotsttice e raggiunge il 70-8C
del totale,

Impiegando opportuni catalizzatori
si riesce o far s1 che la parte
esmorfa del polimero abbis elevato
peso molecolere (da 20.000 &
100.000), Non si & riusciti finore
ad ottenere direttemente polimeri
completemente smorfi, ma usendo
particoleri accorgimenti si riesce
a ridurre ls parte isotattica o
circa il 20% (determinats rontge-
nograficemente).

Lo studio della distribuzione dei
pesi molecolari nel polibutilene~
& sncorse in corso. Esso & compli-
cato dalle presenzs di due tipi d
polimero (isotsttico e atettico)
oltre che do cotene miste (blocch
di isotsttico alternati a blocchi
di stettico) aventi proprietd as-
sai diverse,



4)

5)

6)

7)

Com'® |s trasparenza (cloe-
rity) degli erticoli stam-
pati peragonsts & quelles
deg!i articoli stempati di
polistirolo, polimetacrils
to di metile e polipropi-
lene ?

Pud il polimero isotsttico
essere stobilizzeto in mo-
do che esso sis soddisfacen-
te per usi all'aperto ?

| migliori stabilizzenti
recano danno al colore o
alls trasparenza (clarity)
degli articoli stempati ?

| requisiti di purezzs del
monomero e i diluenti sono
pressapoco gli stessi che
per la polimerizzazione
Ziegler delltetilene ?

(2

La frezione di polimeri & bassissi-
mo peso molecolsre (dell'ordine del
le centinais) ancors liquidi » tem-
peraturs ambiente varia tre lo 0,5%
ed il 6% a seconda delle condizioni
di polimerizzazione.

L.A.R., Castellenzes

L.A.R, Castellanzs

L.A.R, Castellanza

| requisiti di purezza del punto di
vista dell'umidits, dell'sris, di
traecce di alcool, ecc., sono gli
stessi che per il politene Ziegler.
Diluenti inerti rispetto al cataliz
zsatore possono essere sopportati an
che in forti quentitd per quento ne
turslmente complichino la condotte
del processo di polimerizzsazione,
La presenza di altre olefine poli-
merizzebili con lo stesso cotaliz-
zatore non impedisce ls polimeriz-
zazione, ma modifica le ceratteri-
stiche del polimero ottenuto,



8)

9)

10)

11)

12)

13)

14)

Qual'2 la produttivitd del
catalizzatore paragonates
con quells del processo per
il polietilene Ziegler ?

| residuil del catalizze-
tore possono essere rimos-
si cosi facilmente e com-
pletamente come nel caso
del processo per il poli-
etilene Ziegler ?

Pud la polimerizzazione es
sere controllata in modo
da produrre polibutene di
qualsiasi peso molecolare
desiderato ?

Quali espparenti vantaggi

hs il polibutene nei con-
fronti del polietilene Zie
gler, per esempio nells
sollecitazione & rottura ?

Sotto quali aspetti il po-
libutene & inferiore al
polietilene Ziegler ?

Il polibutene & pib stabi~
le alltossidezione del pro-
pilene 7 e se & cosl per-
ché ?

Quali usi prevedete per il
polibutene ?

(3

E' pil bassa: sinora si & reggiuntes
unae produttivitd messime di 40-50 g
di polibutene/gr di cetalizzstore,

Quasi altrettanto facilmente,
Si ottengono nel polimero residui
in ceneri dell'ordine del 0,1-0,2%.

Si, nel campo dei pesi molecolari
ottenibili (de poche centinaia fi~
no ad oltre 500,000).

L.A.R. Castellonzs

L.A.R., Castellanze

L.A.R, Costellanzea

LAR Castel lanzea



15)

16)

17)

18)

Qual'® la densitd misurate
e lo densitd teorica dei
cristalliti del polibutene
isotettico ?

Qual'e le massime rigidez-
zo (stiffness) & temperstura
ambiente che pud essere ot-
tenuts dal polibutene ?
(usare il polietilene Zie-
gler come base di paragone).

E' il polibutene fragile o
basss temperatura? e se co-
sl o quale temperatura ?

Quali copolimeri presentano
interesse e quali speciali
proprietd essi hanno ?

19) Qual'® ls quentitd di pro-

dotto che possismo ottenere
per veluterio ?

Un campione di un centinaio
di libbre sarebbe il pid de~
siderabile, me snche poche
|ibbre sarebbero utili; un
campione di un centinsio di
gremmi ssrebbe di siuto per
gli esami di lsboratorio.

(4

L.A.R. Castellanza

L.A.R. Castellanzs

L.A.R, Castellanza

| copolimeri del butene-1 sono
encors in fese di studio. Assei
interessanti si presentsno i co
polimeri del butene-1 con |'eti
lene e con il propilene. Essi
sono completamente amorfi e son
dotati di notevoll proprietd el
stiche.



(%)

(5)

(6)

(7)

b

LAEHRLTORIO_&EPLICAZIOBI RESINE

CASTELLANZA 18 Giugno 1956

Sezione Polimeri Isotattici

6e/pv

1)

2)

4)

POLIBUTILENE ISOTATTICO

Gli articoli stampati in polibutilene isotattico somo translucidi

quanto il polietilene e il polipropilene. Non sono quindi confron-
tabili con i materiali trasparenti, quali il polistirolo e il po-

limetacrilato di metile.

Sotto 1%azione della luce solare diretta il polibutilene subisce
una degradagione, che & rallentata ma non impedita dalla presen—
za di antiossidante.

1la migliore protesione si raggiunge, analogamentie a quanto si fa
per il phlietilene, con l*incorporamento di circa 1l 2% di ocarbon
blacke :

B* ovvio che il carbon black rende opaco e nero il manufatto.

Tre gli antiossidanti usati contro 1tazione termica vi somo alcuni

che non hanno una sensibile influenza sul colore e sulla trasparen-
Za,

E* suffioiente 0,1 - 0,2% di antiossidante per proteggere il poli-

butilene nella lavorazione ad alta temperatura.

I1 polibutilene isotattico non & direttamente confrontabile con il
polietilene Ziegler, in quanto i due materiali hamno un comporta~
mento differente nella sollecitazione alla rottura.

La curva tragione-allungamento del polibutileme & tipica di un ela-
stomero ed & oaratterizzata da un basso modulo e da un elevato ca-
rico di rottura, mentre la curva del polietilene Ziegler 8 quella
di materiale plastico rigido.

Come risulta dalle curve trazione-allungamento allegate nella re-
lazione L.A.R. n® 7/56 Sezione Polimeri Isotattici del 22.5.56,
nel polibutilene normale si ha un carific di snervamento ‘di circe
60 xg/om2 contro un earico di rottura di 200 kg/om2. Questi valo-
ri salgono rispettivamente a circa 125 kg/om2 e 360 kg/om2 nel
polibutilene arricchito in frazione cristallina. :



(12)

(13)

(1)

Nel polietilene Ziegler il ocarico di &ﬁﬁervamento e quello di rot-
tura sono all'inciroa mello stesso ordine (180 - 220 kg/om2).

5) E? evidente da quanto detto in 4) che in confronto col polietilene
Ziegler che & un materisle rigido, il polibutilene isotattico @&
inferiore nelle proprietd meccaniche (mudulo di elasticitd, rigidi-
ta flessionale, durezsza) e nel punto di rammollimento Vicat.

Nella seguente tabella sono riportats le principali prdprietd fisiche
dei due polimeri. .

Polibutilene Polietilene
Isotattico Zieglerx
- Carico rottura kg/om2 150 - 360 180 - 220
- Allungamento alla V ' -
rottura | % 180 - 300 300 - 800
- Rigiditd flessionale '
(stiffnens) kg/cm?2 400 - 1600 4000 - 6000
- Punto rammollimento
Vicat (1 kg 4i carico) ©C 92 - 120 115 = 127
- Punto di infragilimento
(Brittle Point) ¢ da - 4 a ~ 20 - 65

I1 polibutilene ha proprietd elettriche e chimiche (resistenza
agli acidi, basi, di minerali e vegetali) pari a quello del po-
lietilene Ziegler., A differenza di quest'ultimo resiste all'aci-
do nitrico concentrato (94 %)e

6) La stabilitd alla ossidazione 3 pari @ leggermente migliore a quel-
la del polipropilense.
7) Col tipo arricchito in fraziome cristallina:
a) film
b) rivestimenti isolanti per oavi elettrici
o) tubi flessibili

d) stampati ad inieszione



Col tipo normale:

a) foglie caricate per rivestimenii anticorrosivi e impermeabilisz-
zantl

b) laminati con carta, alluminio, tessuti
¢) modificazione di resine, cere paraffine, bitumi

(15) 8) Densitd misurata - 0,915
Densita teorica = 0,960

9) Nel tipo normale la massima rigiditd flessionale (stiffness) 8 cir-

oa 500 kg/cm2.
(16) Fel tipo arricchito in frazione cristallina si arriva a 1600 - 1700

kg/om2.

Nel polietilene Ziegler la rigidita flesaionale & 4000 - 6000 kg/cm2

(17) 10) Il punto di infragilimento (Brittle Point) varia da -~ 4 2 ~ 20°C.



Bozza destinata al Prof. Natta per commento.

QUESTIONARIO UNION CARBIDE AND CARBON

STIROLO,

1) Quanto polimero solubile in eptano bollente si forma as-

2)

3)

5)

sieme al polimero isotattico?

= Nella polimerizzazione dello stirolo secondo il

brevetto U.63/b in solventi aromatici il 30% del

; polimero totale & estraibile con acetone bollen-

/7 tey; l'estraibile con epteno & 2l messiumo pari a
gquella dell'acetone.

I requisiti di purezza del monomero e del solvente sono
simili a quelli necessari per la polimerizzazione dell'e
tilene secondo Ziegler?

= Le caratteristiche dello stirolo tecnico in commer-

- ¢io sono sufficientiy la purezza dei solventi deve
essere all'incirca uguale a quella necessaria per
la polimerizzazione dell'etilene.

LY

La produttivitd (resa) del catalizzatore & paragonabile
con quella del processo Ziegler di polimerizzazione del
l'etilene?

= Operando secondo gli esempi del brevetto U.63/b,le

produttivitad & di 5-8 gr di polimero isotattico per
grammo di catalizzatore complessivoe.

I residui del catalizzatore possono essere allontanati
facilmente e completamente come nel caso della polime-

‘rizzazione dell'etilene Ziegler?

= La depurazione del polimero dai residul di cataliz-
zatore & altrettanto facile e completa come nel ca-
so del polietilene.

La polimerizzazione pud essere controllata in modo da pro
durre qualsiasi peso molecolare si desideri?

= Nel brevetto U.63/b non & prevista la tecnica per
la regolazione del peso molecolare .



8)

9)

10)

11)

12)

13)

14)

la massime temperatura adoperabile?
&.
= Ndn & stato accertato un limite massimo di tem-
pelratura per la polimerizZzazione.
I1 polimero pud essere stampato nelle comuni macchine ad
iniezione?
= Per pesi molecolari elevati riteniamo che occor-
rano macchine speciali.
Quali sono i principali usi previsti?
= Fibre, film e oggetti stampati.
Come differiscono le proprietd meccaniche da quelle del po
listirene e polistirolo amorfo?
= Non vi sono dati sul polimero isotattico puro in
confronto con il polistirolo normale.
Qual'e la temperatura di transizione di second'ordine?
= La temperatura di transizione di second'ordine &
simile a quella del polistirolo normale.
Quali sono le caratteristiche di permeabilitd ai gas e va-
por d'acqua?
= Non ¢ stata determinata la permeabilitd ai gas e
vapori.
Qual'® la stabilitd al calore e alla ossidazione del prodot
to e vi sono stabilizzatori e quali sono? :

I1 polimero isotattico pud essere stabilizzato in modo sod
disfacente per esposizione all'aria aperta?

I migliori stabilizzatori rovinano il colore ¢ la traspa-
renza negli articoli stampati?

= Il polistirolo isotattico non mostra una speciale

- instabilita al calore e alla luce né particolare

- tendenza all'ossidazione; pertanto non si & ravvi
sata finora la necessitid di ricorrere s stabiliz:
zanti. /e



15) Qual'® la densitd misurata e quale la densitd teorica
dei cristalliti del polistirolo isotattico?
= Il peso specifico & di 1.08 a 20°; densiti teori
| - ca dei cristalliti & di 1.12 .
i

16) La trasparenza degli articoli stampati & paragonabile
a quella degli articoli stampati con polistirolo amoxr
fo o con polimetil-metacrilato?

/ sere trasparenti come quelli ottenuti da polisti

C? > = 1 pezzi stampati con adatta tecnica possono esg—
<; rolo normale.

17) Quali sono i copolimeri di qualche interesse e che specia
1i proprietad essi hanno?

= Nei brevetti in questione & solo accennata la
possibilitd di ottenere copolimeri con lo sti-
rolo.

Le risposte al questionario della Carbide and Carbon per il
polistirolo isotattico sono state redatte limitatamente al
contenuto del brevetto U.63/b : non & stato quindi tenuto con
to dei brevetti e delle conoscenze acquisite in seguito come
la regolazione del peso molecolare con idrogeno o con cataliz

zatori speciali - e neppure dei procedimenti ad alta resa in
polimero isotattico.

Volendo estendere le risposte allo stato attuale cioe¢ inclu-
dendo i brevetti U.92 (19/10/55), U.63/a (24/2/56), le rispo

ste 1, 3, 5, verrebbero modificate come segue :

1) L'estraibile eptano pud essere ridotto praticamente a zero.

3) In laboratorio si sono ottenute produttivitd fino a 100 gr
ber grammo e forse si potri aumentare.



5) La regolazione del peso molecolare & possibile entro
certi limiti operando in presenza di idrogeno o va-
riando le condizioni di lavoro (concentrazione di ca

talizzatore e di monomero, temperatura, rapporti rea
genti catalitici) .

15 Giugno 1956



July 31, 1956
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Mr. Augustus B, Kinzel, Vice Presiden
Research - Union Carbide and Carbon

30 Eest Forty-second Street
NEW YORK 17T - NY, - USA

Dear Mr.Kiuzel,

1 am very sorry that my busy trip’ through the States

did not pemmit me to write to you before my conming back to Italji
)i invitathn and for

I wish to thank you very much fo:y?"i;
' the pleasant luncheon we had together.
1 hope to have soon the pleasure to see Jyou ‘again in

Itély or in the States,
¥with oy best personal regards, I remain,

Truly yours,

Giulio Natta



e, Joha ‘oﬂﬂﬂ?’!
o/e Unten Curbide & Carden Capp.

30 East 42ad Gireet

w av/ v /ua

Dear Hr. lurphy,

Res Noxotie

As agreed in ¥ilan on the 2340 inst., W send you &
draft dafinition of the "Lisemse Fleld" of the prepoesd Agremment
betwem eup two Conpanies, enlarged 10 include net only pelyproyyliens
Tt also pelydutene=! sad pelyetyrems: You will motics Shat ia the
dafinitien of “pocl Srevess” the words “purification of mcaomera™ have
bown omitted, sines no sueh speretiens have deen slalsed in sny listed
pos) apylications, Of courme in giving the definition of the licensed
£is14 point 5/ /4 has besn meintained,

¥s sleo snclose a &raft of a letier that esuld de
dont 1@ You to give you a lissnce for predusing "msthorised producta®
alse ii they have less Whan 2000 m.we§ and of ancther letter to sonfimm
mwumnmmmummmmms,
and Ssnpdism patents (if any) cevering pelyserisstion processss and
mw&mmmmwmm'uamwmuﬂ,

Very truly yours,

| %o&rxc;rtn:f
) 7

eriginal by eir zeil apesial dslivery

oopy by sir mail two 4a7® later

+ This is the field that Wwill be applied in case you deecide for
comhinations A/A or p/5 of our letter of yesterdav.

A

- ~
o ’&;
ERRE:
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May 31, 1956

Draft of a lettsr De aemt by Montecatini to Union concerning
licenses under Yontecatini's patented processss, if any, for the
manufagture of produsts olsimed in "Pool ipplications®,

Doy Sm'

We refer to the enquiries that you have made in the
courss of the negotiations, anlmdtqlnfmm that
iu addition te the pool liSence provided for in the Agresment
betwesn our cmau.u on plastios frOWM ssresssece POLYNATS,
we are ready t0 jisouss with you sn agresment %0 grant you a
non-sxclusive licenses witheut suy down payments dut otherwise
under the same sonditions of the main pool liowmce agreement,
under sach and all Momteoatini's U.S, snd Cansdisn applications,
1f sny, filsd not later than December 31, 1956, and covering

all polymerisation processes and catalysts M!w said olefines
mum:mmwmwm, products and
compositicns olaimed in "Pool spplications™ as defined in said

Verg truly yours.

(MONTECATINT)



lm ‘he Limdt of 2000 ;tu- m ’ P - _‘
the products eonsidered undar Artisle Iy h(q) st !.""‘/M" L
-u(h) of toe Agromuent mmmu Mlastios

,_mhlgh (;) ms,;%, (;)m(y)m‘m o

m: tu- o’mmm. N mm,m" the m “

, hut oue M- o the ool Amtuw - »-f'f;f d




SoOrX.

CABLE OF UNION TO MONTECATIFI DATED AUGUST 3, 1956,

Augels 1956
GABBRO OaBONY KILANO

Replying your ocable Angust third following are the drufts referred

to in our exchange of oables August second prepared with consideration
of the two provisions in your last cable as well as various provisions
in our existing license agresment stop These drufts would be added

a8 Paragraphs in letter number two as follows $hirteen with

Teforense $0 artiele four of the agresment it is understood and
agreed that in the event any information supplisd by Montecatini

to Union under the agreement (1) has been previously disclosed te
Union by another party comma Unien commam in earrying out the
prwuimetncumzetarudnt‘mmmmumm
to furnlsh any evidence which it is prohidbited from disclosing

under the terms of any agresment with such other party cemma oy

(2) is subsequently disclosed to Union by another party comma Uniom
shall not be restricted under the terms of this agresment from
disposing of or ueing said information sicp Fourteen wiih refersnce

10 article eighteen of the agreement it is understood and agreed

that sald article shall apply to claims af patents and te allowsd
olaime of patent applications of thivd parties which dominate olaims
of any quote licensed appliostions unquote applisable to the quote
1icensed field unquote or patents issuing therefrom and shall spply

10 both existing and future licenss agresmenta with such third parties
stop Momtesntini and Union shall cooperate with one another in evaluat~
ing any dominant olaim and in negotiating for future licenses with

the owners of any dominant olaims and shall give one another sll
possible amsistance in regurd thereto stop Union shall not however be
required to furnish any evidense or make any disclesure which it way
be prohibited from making under any sxisting agreements with the

owners of any such dominating claime stop Negotiatioms for future licenses

with the omners of dominating putents will be made by Nomteoatini
or Union whichever in each particulsr sase is most likely to obtain
the most favorable terms atop In the interest of time suggest you
prepare the contructs in final form to sover both polypropylens
and polystyrens and submit for our approval step Your prompt and
sourteous cooperation greatly appreciated - MUNFHY



_RICHIESTA U.C.Co

- Nel punto 1) della bozza di lettera preienta.ta.ci in occasione delle ultime trat:
tative a Milano da U,C,C,, & chiesgto se fra i polipropileni Montecatini vi sia -
almeno un tipe #vente stiffness ( enizione di stiffness = che letteralments
significa rigiditd e compattezza = ¢ data nell'allegato C della detta lettera) di-
almeno 560 + 700 kg/cmz, e un altro con almeno 1270 kg/cmZ; inoltre, essi
devono. dare un allungamento inferiore al 10% dope 1000 h continue a 60°C,
con sollecitazioni rispettivamente di 70 e di 140 kg/cm2,

n mﬁ:& cnntrallata su provini di 0, 53:3 2x102 mm3, ritaghidti da foglio cal

Notasgi che relativamente al punto 1) della lettera vi sono almeno tre deﬁcim :
di praﬁnd.eae :

(a) nella definizione di stifhess non i indica da quale carico iniziale si pazrtﬁ
per incrementarlo del 10% al minuta.

(b) nella prova di allungamento per la durata di 1000%h a 60°C non si indica in
- qualn a’tmosﬁera la prova debba essere fatta; si presume a:ria.
}
(c) nel definire le dimensioni del pf¥ovino, non si indica in quale direxzione esso
" 'debba essere tagliato rigpetto alla direzione di laminazione del feglia; ai
premxme parallelmante. -

Nel ra:pperto del 26, VII di Castellanza non vi sono dati che possano essere rap~
portati alla stiffness, Somno indicati i risultati di prove di scorrimento a 60°C, &
con carichi fino a 75 kg/cm2, ottenuti su un pqliprepilene 126/27, con durate flugy
& 250 h,; ‘

Con 75 kg/cm2, 60°C in aria:, dopa 250 h, si ha un allmgta:mem:n dell'ﬁ%; dallbes
polazione dslle curve risulta che per avere uf allungamento inferiore al 10% daps
1090 b, occorrerebbe applicare un carico inferiore a 59 kg/cm2, Siame M
diﬂ;e richitnte U,CaCs

Fax conseguenza, poichd le domande di U.C.C. sono indirizzo a ricerca di P
«mri di ﬂta rigidiﬁ, m:carre -

, (a;) ‘sslsxionare qmtliti dai poupmpﬂme di pew mnltcnam tlavxta, « con.
ﬁdntemiin di poiimeri tmm:ﬁ; B

() ‘augnh'e mqjuamlapm disﬁffnuxe di:cnrrimﬂatatulda, zvendé
~ presentl i metodi e i risultati p;:gnpattz.ti da U,C.C.

 os/l
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SLE MONTECATINI

C. G POSTALE: /3711 SOCIETA GENERALE PER L'INDUSTRIA MINERARIA E CHIMICA TELEFONI INTERURBAN!}
cl(u piicomm.: 524 ANONIMA - CAPITALE VERSATO L. 84.000.000.000 CHIEDERE: GABBRO - MILANO
; CA?!LLA POSTALE: 3806 TELEGRAMMI: GABBROPROGE]LT

; ‘ MILANO 4‘

SETTORE PROGETTI E STUDI wiano 19 Giugno 19564

VIA F. TURATI, 18

r 7

Preg. mo Signore -
Prof, Giulio Natta

Istituto di Chimica Industriale

Politecnico di

Milano,

Pregiatissimo Professore,

.' rimetto i testi delle risposte che potremmo dare ai que-

stionari predisposti da UCC sui tre polimeri,
w

1, Polipropilene,
E? i1 questionario pik facile e al quale @ possibile rispondere in modo pid
completo,

2. Polibutilene-1,
E' stato risposto in parte dall'lstituto Donegani, in parte da Castellanza,
Alla domanda No. 13, di carattere in parte teorico, potra rispondere
pill opportunamente L.ei,

3. Polistirolo, .
Qui abbiamo dovuto essere generici nelle risposte ad alcune domande,
tanto pit che per ora dobbiamo evitare accenni al contenuto del Brevetto
V.92 del 19, X, 1955 (Regolazione del peso molecolare mediante idrogeno)
’ e all'U, 63 d del 24.11.1956 (Catalizzatori speciali). Ferrara sta la-
vorando per sperimentare un processo risultante dai due brevetti suddetti,
allo scopo di confermare la possibilitd di ottenere un polimero ad alto
grado di isotassia e con pesi molecolari sufficientemente bassi.

Dal complesso delle risposte date, abbiamo ritenuto di poter affermare
a UCC che noi, al momento voluto, risponderemo alle domande dei que-
stionari., Naturalmente, per ora queste risposte restano riservatamente
fra noi.

Coi migliori auguri e saluti :

| , All,
Or/sl.

MOD. SEPS | (A4) - 6000 - 3/56




Polipropilene plastici - Questionario Union

25.5.1956

a—

1.

2.

3

8.

9.

10.

SCHEDULE €

INFORMATION TO EBE DISCLOSED UNDER ARTICLE ITI.1(d)

How much polymer solubile in boiling heptane is made slong
with the isotactic polymer?

What is the density of the isotactic polymer?

Can the polymerization be directed to produce high molecular
weight amorphous polymer without the isotactic polymer?

Is the elarity of molded artiocles comparable to that of molded

~ articles of polystyrens or polymethylmethacrylate?

Can the isotactic polymer be stabilized so that it is
satisfactory for outdoor use?

De the best stabilizers Murt color or clarity of molded articles?

Are purity requirements on monomer and diluent about the same
as for Zlegler ethylene polymerization?

How does the catalyst productivity compare with that of the
Ziegler Polyethylene process?

Can catalyst residues be removed as easily and as completely
ag is the case with Ziegler polyethylene process?

Can the polymerization be controlled to produce any desired
molecular weight polypropylene?



POLIPROPILENE QUESTIONARIO UNION

Fo T T
(Bozza da sottoporre al Chiar.mo Prof.Natta)

1)
2)
3)
4)

5)

6)

7)

8)

9)

10)

Assieme al polimero isotattico si forma dal 10 al 20%
di polimero solubile in eptano bollente.

La densita del polipropilene dopo estrazione con epta-
no & di 0,92.

Non & mai stata tentata la produzione di polimero amoxr-
fo privo di polimeroc isotattico.

Gli articoli stampati in polipropilene sono traslucidi
come guelli di polietilene.

I1 polipropilene pud essere stabilizzato fino ad avere
un comportamento uguale a quello del polietilene stabi-
lizzato per usi all'aperto.

I migliori stabilizzanti imbruniscono leggermente il
prodotto.

Le caratteristiche di purezza del propilene e del sol-
vente devono essere analoghe a quelle richieste per po
limerizzare l'etilene secondo Ziegler.

Per 1 gr di catalizzatore totale (somma dei due compo-
nenti) si possono ottenere agevolmente 150/170 gr di
polimero; in buone condizioni di purezze del propilene
e del solvente si pud arrivare a sorpassare i 200 gr
per grammo.

I residui del catalizzatore possono essere rimossi fa-
cilmente e completamente come nel caso del polietilene
Ziegler.

Si pud regolare agevolmente il peso molecolare da cir-
ca 30.000 fino a cirea 300.000 .

18/6/56
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ISOTACTIC POLYBUTENE=1 FOR PLASTICS 1 HOVW NUCH POLYMER SOLUBLE
PRI REREREEEE SEEE T —

1N "OILING HEPTANE 15 MADE ALONG WITH TR« ISOTACTIC POLYMRR ? 2 CaN
TH: POLYSERIZATION 3% DIRLOTHD TO PRODUCE IIGH MOLECULAR WEIGHT
ABORPHOUS POLYMEER WITHOUT THE ISOTACTIC POLYTESH 3 WRAT IS KWOWH
ABOUT BOLECULAR ¥RICAT DISTRIBUTION 4 0% DOES CLARITY OF TUR
HOLDED ARTPICLES Cmi,PM?:E TO THAT OF HOLLED ARTICLAS OF POLYSTYRENE
POLYSTTHYLMETHACRYLATE AND POLYPROFYLENE  § CAN THE ISOTACTIC POLYMW
B CTAKILIZED SO THAT IT IS SoPISPACTURY FOK GUTDOOR USE 6 DO THR
BEST STASTLIZSRS HUMT COLOR OR CLARITY OF MOLDWD ARTICLES 7 ARE
PURITY ER UIRUHENTS OF MONOMUR AND DILUNNT ALOUT THE SAME AS FOR
2I5GLER BYHYLENE POLYHRRIZATION 8 HOW DORS THE CATALYST PRODUCTIVIT
COMPARE TITH TH:T OF THE FIRCLER POLYHINYLINE PROCESS 9 CAN CATALYST
REZIDUBS BE REICVED AS BASILY AND SOUPLUTILY AS IS THE CASE WITH THE
ZIKCLER POLYSTHYLGND PROCESS 10 CAN THE POLYNERITATION BE CONTHOLLe
ED 10 PHODICE ANY DuoIaD MOLRCULAR WEIGHT POLYSUTENE 1 WHAT

APPARENT ADVANTACES DOB3 POLYUUTENR HAVE OVER ZIBG: ER POLYRTHYLINE

E.G, STRESLSS RUPTURE 12 IN LHAT ERSPRCTH IS THE vOLYSUTENE ISPERIOR
20 ZIFGLER POLYRTHYLEFE 13 IS POLYBUTENG YGRS ITABLY T0 OXI ATION
PEAR POLYPACPYLENT IF 50 WHY 14 4HAT USES D0 YOU FORESEE FOR
POLYBUTENE? 15 WHAT IS THE MBASURED DENSITY AND THRORKTICAL

SRYS ALLITE DEHCITY OF ISOTACTIC POLYFUSENE 16 SEAT It THE MAXIMUM
STTFTENSS AT WOON TTUPRRATURE WHIOH Cul s OVDATNED FROM POLYAITENE
{USE 715010 POLYSTWYLFEE AS 4 BASIS OF COMPARISON,) 17 X8 POLYSUTRNE
SITLE AT LOW TPRAATU.E IF 50 AT WHAT TWMPRRATURE 18 THATOOPOLTHE
gHT THYRE OF INTURRST AVD GHAT JPACIAL VROSRTING DO THEY HAVE

19 WHAT SITN SAWPTEE CAN W OHTAIN FOR RVALUATION AT LEAST CE. HUle
DRED POUNTDTS ¥OULT BE EHOT';T PESIRABLY BT Wi A FEW POURDC VOULD BE
USEFUT, ONT HUNDRED 0RAXS OR S0 OULD BE T LPFUL FO. LABORATORY ﬁ
XATHATIONS ISOTACTI | PLasTICs 1 HOY MUCH oLy 8
SOLUZLE I "BILING HYPTANE IS 1ADE ALONG UITH THV IS0TACTIC POLYLTR

o/




mZ*

2 ARt PURITY REQUIREMENTS OF NONOMER AND DILUENT ABOUT THR SAME AS
| FOR 7INOLER ETHYLENE POLYWGRIZATION 3 HOW DOES THE CATALYST
- PROSUCTIVITY COMPARR WITH THAT OF THME ZINGLER POLYRTHYLONE PROCTSS
4 C:F CATALYST RESIDURS BE REMOVED AS EASILY AND COMPLETELY AS IS
THE CAST WITH THY ZIVGLER POLYSTHYLENY URCCESS § CAN THE POLY.ERIZATIC
BE CONTROL.ED TO PROWUCE ARY DESIRRD MOLECULAR WRIGHT POLYSTYRMNE RK
6 WHAT IS THS MAKINUM USE TWPEHATURE 7 Ca¥ THY YOLYMER BE SOLDED IN
CURRENTLY AVAILAPEE INJECTION MACHINES OR IXTRUDED IN AVAILALLE
BXTRUDEAS 8 WHAY MAXW USES ARE FORFSERN 9 HO% 1O THE MRCHANICAL
*PROPTRTI®S DIFFER VROM ANORPHOUS POLYSTYRENE 10 wHa® IS THE SECOED
GR}}ER TRMISITION TRIFORATURE 91 WHAT ARY THZ GAS AND VAPOR
TRAVSMISTON CHARACTVR ISTICS 12 HOW S940L% TO PHERMAL AND OXID.TIVE
EXPOSURE I3 TH- PRODUCT ARY THER ENOWK 57, ILIZEDRS IF SO WHICH ARB
TCOMNENDED 13 CAN THF ISOTACTIC POLYNSH BS STASILIZED SO THAT IS
CATISFOTORY FOi QUTDOOR UST 14 DO TH: BUSP STASILIZERS BUSP COLOR
Qv CLARITY OF MOLDED aRTICLS IS ¥HAT I5 THS iGASURED DENSITY ARD THE
THEOSEPICAL RYSTALITE DENSITY OF ISO0T.CTIC POLYSTYRINE 16 HOW DO:ES
VLARITY OF THT MOLDED sRTICLES COMPARE “TTH THAT OF MOLDED ARTICLES OF
ANURPROUS POLYSTYRENE OR POLYMETHYL UTHAC YLATE 17 W AT COPOLTLERS
ARG THPRE OF INTSRFST WHAT SPECIAL PRCPERTILS DO THEY HAVE 18 WHAT
SIZE DHPLYN CAN WE OPTAIN FOR EVALUATION AT LiAS® ONE RUSDEED POUNDS
WOULD Bk MOST DULEIHABLE BUT BVEN A FRV POONDS WOULD BE USRFUL ONE
HUBDRED GHAMS OR 50 VOULD BE HiLPFUL FOU LASORATORY XinINATIONG .
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BUTILENE -4,

RISPOSTE AL QUESTIONARIO DELLA

"UNION CARBIDE AND CARBON®

RIGUARDANTE | L

POL 1 BUTENE-1

| SOTATTICO

(Per alcune risposte riguardanti le proprietd meccaniche e le
applicazioni di questo prodotto rimandiamo al Laborastorio Ap-
plicszioni Resine di Cestellanza, il quale si & occupato di

2)

3)

Quanto polimero solu-

‘bile in n-eptsno viene

prodotto insieme con il
polimero isotattico ?

Pud la polimerizzazione
essere direttes od otte-
nere polimero amorfo ad
alto peso molecolare
senza polimero isotetti
co ?

Coss si conosce intor-
no alls distribuzione
dei pesi molecolari ?

studisre il polibutene da tale punto di vista),

Il polibutene-1 & completamente so-
lubile in n-eptano; per separare
approssimativamente le parte iso-
tottica de quells atattice si usa-
no percid altri solventi: sd es.
['etere etilico., La parte insolu-
bile in etere & in grande prevalen-
za isotsttice e raggiunge il 70-80%
del totale,

Impiegando opportuni cetalizzaetori
si riesce o far sY che ls parte
amorfa del polimero abbia elevato
peso molecolare (ds 20.000 s
100.000). Non si & riusciti finors
od ottenere direttsmente polimeri
completemente amorfi, ma usando
particolari eccorgimenti si riesce
a ridurre la parte isotsttica o
circe il 20% (determinste rontge-
nograficamente),

Lo studio della distribuzione dei
pesi molecoleri nel polibutilene-1
& ancors in corso, Esso & compli-
cato dalle presenze di due tipi di
polimero (isotsttico e atattico)
oltre che do cetene miste (blocchi
di isotattico slternati & blocchi
di atettico) sventi proprietd as-
sai diverse,



4)

5)

6)

7)

Com'® ls tresparenzs (cla-
rity) degli articoli stam-
pati paragonata a quells
degli articoli stempati di
polistirolo, polimetacrila
to di metile e polipropi-
lene ?

Pud il polimero isotattico
essere stebilizzeto in mo-
do che esso sia soddisfacen-
te per usi all'aperto ?

| migliori stabilizzanti
recenc denno al colore o
alle trasparenza (clarity)
degli articoli stempati ?

| requisiti di purezzas del
monomero e i diluenti sono
pressapoco gli stessi che
per la polimerizzazione
Ziegler delltetilene ?

(2

Le frezione di polimeri o bassissi-

mo peso molecolare (dell'ordine del-
le centinaie) ancors liquidi a tem-

persturs ambiente varis tra lo 0,5%

ed il 6% a seconda delle condizioni

di polimerizzazione.

L.A.R, Castellanza

L.A.R, Castellanzs

L.A.R, Castellanzea

| requisiti di purezzs dal punto di
vista dell'umiditd, dell'sris, di
trecce di alcool, ecc., sono gli
stessi che per il politene Ziegler.
Diluenti inerti rispetto al cotaliz-
zotore possono essere sopportati an-
che in forti quantitd per quanto na-'
turalmente complichino le condotte
del processo di polimerizzazione,

Las presenza di altre olefine poli-
merizzabili con lo stesso cataliz-
zotore non impedisce |ls polimeriz-
zozione, moe modifica le caratteri-
stiche del polimero ottenuto.



8)

9)

10)

11)

12)

13)

14)

Qual'? ls produttivitd del
cotalizzatore paragonsts
con quella del processo per
il polietilene Ziegler ?

| residui del ceatalizzoe-
tore possono essere rimos=~
si cosl facilmente e com-
pletemente come nel caso
del processo per il poli-
etilene Ziegler 7

Pud la polimerizzazione es
sere controllata in modo
do produrre polibutene di
qualsiasi peso molecolare
desiderato ?

Quali epparenti vantaggi
hs il polibutene nei con-
fronti del polietilene Zie
gler, per esempio nelles
sollecitazione & rotturs ?

Sotto quali espetti il po-
libutene & inferiore al
polietilene Ziegler ?

Il polibutene & pil stabi-

le all'ossidazione del pro-

pilene 7 e se & cosl per-
ché 7

Quali usi prevedete per il
polibutene ?

(3

E' pib bassa: sinore si & raggiunts
una produttivitd messims di 40-50 gr
di polibutene/gr di catalizzstore.

Quasi altrettanto facilmente,
Si ottengono nel polimero residul
in ceneri dell'ordine del 0,1-0,2%.

Si, nel campo dei pesi molecolari
ottenibili (da poche centinasia fi-
no ad oltre 500,000).

L.A.R, Castellanza

L.A.R. Castellanza

L.A.R. Castellanza

LAR Castel lanze




15)

16)

17)

18)

19)

Qual't ls densitd misurats
e lo densitd teorica dei
cristelliti del polibutene
isotettico ?

Qual'® ls massims rigidez-

zs (stiffness) o tempersturs

ambiente che pud essere ot-
tenuts dal polibutene ?
(usere il polietilene Zie-
gler come base di paragone).

E' il polibutene fragile o
basse tempersturs? e se co-
s1 & quale temperatura ?

Quali copolimeri presentano
interesse e quali speciali
proprietd essi hsnno ?

Qual'® |s quentitd di pro-
dotto che possiemo ottenere
per valutario ?

Un cempione di un centinsio
di libbre sarebbe il pil de-
siderabile, me anche poche

| ibbre sarebbero utili; un
compione di un centinaio di
gremmi ssrebbe di siuto per
gli essmi di lsboratorio.

(4

L.A,R. Castellanze

L.A.R, Castellsnzs

L.A.R, Castellanza

| copolimeri del butene-1 sono
encors in fase di studio. Assai
interessanti si presentsno i co-
polimeri del butene-1 con I'eti-
lene ¢ con il propilene. Essi
sono completamente amorfi e sono
doteti di notevoll proprietd elo-
stiche.



(%)

(5)

o

(6)

(7)

E&gﬂRﬁTORIO APPLICAZIONI EESINE

CASTELLANZA ' 18 Giugno 1956
_

Sezione Polimeri Isotattiol

aa/pv
POLIBUTILENE ISOTATTICO
1) Gli articoli stampati in polibutilene isotattico somo translucidi

2)

3)

4)

gquanto il polietilene e il polipropilene. Non sono quindi confron—
tabili con i materiali trasparenti, quali il polistirolo e i1 po~-
limetacrilato di metile.

Sotto l'azione della luce solare diretta il polibutilene subisce

una degradaziome, che & rallentata ma non impedita dalla presen~

za di antiossidante.

La migliore protesione si raggiunge, analogamenie & quanto si fa

per il pblietilene, con ltincorporamento di circa il 2% di carbon
blacke.

E? ovvio che il carbon black remde opaco e nero il manufatto.

Tra gli antiossidanti usati contro 1tazione termica vi somo alcuni
che non hanno una sensibile influenza sul colore e sulla trasparen-
Za.,

Et sufficiente 0,1 -~ 0,2% di antiossidante per proteggere il poli-
butilene nella lavorazione ad alta temperatura.

I1 polibutilene isotattico non 3 direttamente confrontabile con il
polietilene Ziegler, in quanto i due materiali hanmo un comporta—
mento differente nella sollecitazione alla rottura.

la curva tragione-allungamento del polibutileme & tipica di um ela-
stomero ed & caratterizzata da un basso modulo e da un elevato ca-
rico di rottura, mentre la ourva del polietilene Ziegler & quella
di materiale plastico rigido.

Come risulia dalle curve trazionme-allungamento allegate mella re—
lazione L.A.R. n°® 7/56 Sezione Polimeri Isotatiiocl del 22.5.56,
nel polibutilene normale si ba un carifo di enervamento di ocirca
60 xg/om2 contro un carico di rottura di 200 kg/om2. Questi valo-
ri salgono rispettivamente a circa 125 kg/om2 e 360 kg/omz nel
polibutilene arricchito in frazione cristallina.



(12)

(13)

(14)

Nel polietilene Ziegler il ocarico di aiﬁervamento e quello di rot-
tura sono all'ineirca nello stesso ordine (180 - 220 kg/om?).

5) B! evidente da quanto detto in 4) che in confronto 0ol polietilene
Ziegler che & un materisle rigido, 1l polibutilene isotattico @
inferiore nelle proprietd meccaniche (mudulo di elasticitd, rigidi-
t4 flessionale, durezza) e nel punto di rammollimento Vicat.

FNella seguente tabella sono riportaté le principali prdprietad fisiche
dei due polimeri. .

Polibutilene Polietilene
Isotattico Ziegler
- Carico rottura kg/om? 150 - 360 180 - 220
- Allungamento alla . | B
rottura | % 180 - 300 300 - 800
~ Rigiditd flessionale ‘
(stiffnens) kg/om2 400 - 1600 4000 - 6000
- Punto rammollimento
Vicat (1 kg di carico) °©C 92 - 120 115 - 127
- Punto di infragilimento -
(Brittle Point) °C da -~ 4 & - 20 - 65

I1 polibutilene ha proprietd elettriche e chimiche (resistenza
agli acidi, basi, di minerali e vegetali) pari a quello del po~
lietilene Ziegler. A differenza di quest'ultimo resiste all'aci-
do nitrico concentrato (94 %).

6) La stabilitd alla ossidazione & pari ® leggermente migliore a quel-
la del polipropilene.
7) Col tipo arricchito in fraziome cristallinas
a) £ilm
b) rivestimenti isolanti per cavi elettriei
¢) tubi flessibili
d) stampati ad iniezione



(15)

(16)

(17)

8)

9)

Col tipo normale:

a) foglie caricate per rivestimenti anticorrosivi e impermeabilisz-
ganti

b) laminati oon carta, alluminio, tessuti
¢) modificazione di resine, cere paraffine, bitumi

Densitd misurata = 0,915
Densita teorioca = 0,960
Nel tipo normale la massima rigiditd flessionale (stiffness) & cir-

ca 500 kg/em2.
Nel tipo arricchito in fraziome oristallina si arriva a 1600 - 1700

kg/cm2.
Nel polietilene Ziegler la rigiditd flessionale & 4000 - 6000 kg/cmZ

10) Il punto di infragilimento (Brittle Point) varia da - 4 & ~ 20°C.




| Bozza destinata al Prof. Natta per commento.

QUESTIONARIO UNION CARBIDE AND CARBON
'.:; 1 Ijzagc:’t;.<:>a
RN

1) Quanto pollmero solubile in eptano bollente 31 forma as- 
sieme al pollmero 1sotatt1co9

v = Nella pollmerlzzazione,dello stirolo secondo il
I - brevetto U.63/b in solventi aromatici il 30% del

o Yo g polimero totale & estraibile con acetone bollen-
4& U tey l'estralblle con eptano & al maSSlmo pari a

quella dell’acetone.

2) 1 requisiti dl‘bﬁrezia del monomero e del solvente sono -’
L simili a quelli necessarl per la pollmerlzza21one dell’ “'m
. t:Llene ‘secondo Zlegler‘? : T

= Le caratterlstlche dello stirolo tecnlco in commer-
- cio sono sufficientif la purezza dei solventi deve
- essere all'incirca uguale a quella necessarla per o

la pollmerlzzaz1one dell etilene.

f3),La produtt1v1té (rosa) del catallzzatore & paragonablle
con quella del processo Zlegler di pollmerlzzaZ1one del
l'etllene? L .

Operando secondo gll esemp; “del brevetto u. 63/% la
produttivitad & di 5-8 gr di polimero 1sotattlco per
grammo di catalizzatore complesslvo.

I resldul del catalizzatore possono essere allontanatl

. facilmente e completamente come nel caso della pollme—;-“ _ 

- rizzazione dell’etilene Ziegler?

‘ La‘depurazidne del polimero dal re51dui di catallz— :
zatore & altrettanto facile e completa come nel ca= -

so del polletllene.f
5) La pollmerlzzaz1one pub essere controllata in modo da pro
' durre qu3131331 peso molecolare si de51der1° :

Nel brevetto U. 63/5 non e prev1sta la tecnlca per
la regola21one del peso moleoolare “




m.‘;a),Quall sono..i principall usi preV1stl?

6) Qual'é la magsima temperatura adoperablle?
: R PR ‘= Non & stato accertato un limite massimo di temr"
iJf¥ v S S PE ratura per la pollmerizzazione. -

11 pollmero pub essere stampato nelle comunl macchine ad

;inie21one°

Per pesi molecolarl elevat; rlteniamo che occor=
rano macchlne speciali. 4 ; - L et

5% Fibre, fllm e oggettl stampati. 4

_Come &1ffer1scono le proprleté meccanlche da quelle del po%

-;”llstmrene e polistirolo amorfo°

E : -_’._:"_t O)

.11)f
7 B por d’acqua° ’

12) o

r}= an vi sono datl sul pollmero 1sotattico puro in.
: confronto con. 11 pollstlrolo normale.j:“

Qual'é la temperatura d1 trans1zione dl second'Ordlne?
La temperatura d1 tran8121one d1 second'ordlne e
SRS simlle a quella del. pollstlrolo normale. )

Quali ‘sono le caratterlstiche di permeabilité'ai geg e va= o

Non & stata determinata la permeabillté ad gas e
4 VaPOrlo : : . il 4

Qual'é la stabillta al calore e alla ossidaz1one del prodot.

’;_to e vi sono stablllzzatori e quali sono9

13)

'dlsfacente per espos121one all'aria ape:c‘tel‘P

14) 1

Il pollmero 1sotattico puo essere stablllzzato in modo sod

I mlgllorl stablllzzatorl rov1nano 11 colqre o'la\traspa—l

. renza negli articoli stampati° :

= Il polistirolo 1sotattlco ‘non mostra una speciale
instability al calore e alla luce ns particolare.
._:tendenza all" 0831da21one 'pertanto non gi e ravv1”
~:sate finora 1a necessité di ricorrere a stablliz-
zantl. : Ok ey R ‘fs,./;



- 15) Qual'e la densita mlsurata e quale la den51ta teorlca ‘
de1 crlstalllti del pollstlrolo 1sotattlco°

=11 peso SpelelCO % di 1.08 a 200 den31td teorl .
ca de1 cristallltl -3 d1 1 12 o

16) La trasparenza degli artlcoll stampatl & paragonablle
a quelle degli grticoli stampati con polistlrolo amoxr
fo o con polimetil-metacrllato°

' Cz o = I pezz1 stampatl con adatta tecnlca possono e g~
(; ; sere trasparenti come quelll ottenuti da pollstl

rolo normale. ‘
17) Quali sono i copollmeri d1 qualche 1nteresse e che specla"
1li proprleta e851 hanno° :

Nei brevetti in questione e solo accennata la
p0531b111ta di ottenere copollmeri con lo sti-
rolo.~ B : :

Le rlsposte al questlonarlo della Carblde and Carbon per 11
~polistirolo isotattlco sono’ state redatte limitatamente al

contenuto del brevetto U.63/b : non & stato quindi tenuto con
to del- brevetti e delle conoscenze acqulslte in seguito come
la regolazione del peso molecolare con- 1drogeno 0 con cataliz‘l
- zatori speciali - e neppure dei procedimentl ad alta resa in
'.pollmero 1sotattlco._ : : , :

, Volendo estendere 1e rlsposte allo stato attuale cioe 1nclu-
‘dendo 1 brevetti U.92 (19/10/55), U.63/4 (24/2/56), le I‘lspo
jste 1, 3y 5, verrebbero modiflcate come. segue : . v

1) L'estraibile eptano pub essere ridotto pratlcamente a zero.‘

v3) In laboratorio si sono ottenute produttiv1té fino a 100 gr
per grammo e forse si potra aumentare. .




5) La regolazione del peso molecolare & possibile entro
certi limiti operando in presenza di idrogeno o va-
riando le condizioni di lavoro (concentramone di ca
talizzatore e di monomero, temperatura, rapport:. rea*
gentl catal:.tlci) . R
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UN10N CARBIDE AND CARBON CORPORATION |
30 EastT FORTY-SECOND STREET
NEw York 17, N. Y.

AucusTus B. KINZEL June 7, 1956
VICE PRESIDENT -RESEARCH e

- 4

T

Dr. Giulio Natta o
Hotel Pierre

Fifth Ave. & 61lst Street
New York City, N. Y.

Dear Dr. Natta: | -
It would be a great pleasure if you could join me for lunch tomorrow,
preferably at 12:30 but if some other time is more convenient to you,
this can easily be arranged. Dr. Gillette has told me of his many
interesting discussions with you and of course your fame is known

to all of us. To this luncheon I am also inviting Directors of our
Chemicals and Plastics Research Laboratories and Dr. Tschamler,
now with Dr. Gillette, and a student of Prof. Mark. Of course I will
be more than glad to have any associate that you may care to bring
along. Many of us speak French so there should be no language
difficulty.

I appreciate that your time is in great demand but do hope that you
can meet with us before going to the Gordon Conference.

In view of the short time before tomorrow noon, would you please

arrange to have word sent to my office as to whether you will be free
to join us? That office is Room 1826 at the above address and that is
where we would meet before going to lunch. I do hope you can come.

Sincerely,

ABK:CHN
Telephone: MU 7-8000



Jaly 31, 1956

. Mr, Augustus B,Kinzel, Vice President
- Research -~ Union Carbide and Carbon
30 E=st Forty-second Strset . .
"'NEW YORK 17 - NY, - USA

i ' Dear Mr.Kiunzel,

o I om very sorry that.ny busy trlp through the States

\ dia not nammit me to writa to you before my coming back to Italja
I wish to thank you very mnch fa_, fawinvitataqn and for
the pleasant lnncheon we had togutner, ' o

1 hooe to . haVe soon the pleasure to see you a"ain in

Italy or in the St"tes. : _
o Wiuh mJ best yursonal regards, I remain,

| Truly yours,

Giulio Natta
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May 31, 1956

Draft of a letter be sent by Nontecatini 40 Union oncerning

1icmoss ander Monteoatini's patented prosesses; if any, for the

mfmm of nm slained in “Pool ipplications®,
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LICENCE FIBLD OF THE MONTECATINI-UNION POLYPROPYLENT, POLYBUYENE
andPOLYSTYRENE PUASTICH AGRLEIIEHT. |

4. The-term "Pool Frocesa" shall meant

(a) any and all processes, disclosed by "Pool Applications®

as listed in schedules A and B in which propylene, Lutene=i
= - and styrene are polyuerized each by itself or each with .
@ . one or both of the others, and/or with ethylene and/or -
with one or more other alifatic monoolefinic hydrocarhons ‘ *f?

in the presence of a oatalyst and/or of a prométér to |
prroduce a product containing at least 50 mols) combined v J;§
proﬁylena or butene-1 or styrene, or at least 50 mol% | ﬂ-
of a combination of any two or of all of said three 'f%
olefins and having a molecular welght above 2000, ;nd |

shall mean any catalyst, and/or promoter discloséd by

listed "Pool Applications® suitable for use in carrying

out any of said disclosed processes, as well as any

disclosed process or method of separating, purifying or

[ 3 stabiliziag said producte disclosed by listed "Pool

apnlications®. The "Pool Process® shall also ineclude
mdnufacture and preparation
s» Sald cataiyst and/or promoters as disclosed by listed
"Pooi applications” whenever used for producing said
pi‘oduc‘asa The term "Pool Process" shall also lnclude any
producfs wade by the practice of listed "Pool Applications®
ad'dafined and limited in fhis Agreement and any composition
. | containing said products including resins and wolding

materials with the exclusion of elasﬁomeric‘products and

compositions. It shall also include foils, film, tapes,




tubes, and similar articles made from any of said products or R 4
any of said compositions and the processes for their manufaotufg}t"

. as disclosed by listed "Pool Applications®

{b} the term “Pool Process® shall also mean any clelim of‘the "Pool
Applications® as defined under “,{e) provided that said olaims
are applicable to the "Licensed Field" es defined under ,
paragraph ngg , : 1'V

The term "Pool Process" will therefore not include toxtile fibres
and elastomers as Adefined in seotion 8 and 9 of this ariicle, their

manufzcture, and uses,

5} The *erm “Licsnssd Fisld"” shall mean:

#
@l ~ The "Posl Process® as defined under 4 (al,

53;; Any process or prooesses whereby through the use of all catalysts

and/ox promoters, presenting metal elkyl linkages as disclosed by

g listved™Pool Applications®™ one may produoe

yi&ﬁ Propylene, vywrene=1 and siyrene polymers having molecular
weight above 2000 and a linear structure with subgstantially ne

branebings longer than «Hng CH3&CHZw and Céﬁs‘ respectively

and/or

{v) mixed polymers of propylemne, buteme-! and estyrene with ethylene -

, i
and/or with any other olefiniec hydrocarben CHE = CHR; R being :
a saturate& aliphatio radical, said mixed polymers containing st
least 50 mol% combined propylene or butene=1 or stvrene, or at, !

least 50 mol% of a oombination of any two or of all scald three
ole?ine hagine a molecular weight above ZODGand & linear

structurs with subétantially n¢ branchings longer than CH3Q
,CH}wCEZ énc H when no aydrocarbons higher than propylene
-4 :

o5

or butenew? ar ryren@ re spectivaly are present in the nonomer

miziure, gnd n@d“*%ﬂ%‘ 211ly no branchings longer than Ry B nigg




the saturated aliphatic radical with the highest number of
carbon atoms present in the hydrocarbons conatituting fhe

monomer mixiure.

The "Licensed Field" shall also includes . g
: i
o {o} all said catalyste and/or promoters suitable for use in the

above dsfined prooesses and the processss used im their .r

1

preparation, provided suoh oatalysts and/or promoters are \ .

: . Y employed in the polymerization process as d&efined under 5/(3 \:

4 (d)‘procesaeﬁ for purifying the monomers provided such purified

// monomens are employed in the polymerization proocesses as defined '
5/ - under 5@39 | . |

{e) any apparatus suitable for carrying out any of said processes

- - - . P }
as @l aaee Dallsl gqﬁ

f

The "Licensed Field" shall also includes

{(£) all polymer products for use in Lhe plastic field as obtained

by the procesaes defined under 5@% ; as well as any procaés or

method Tor seyaréting, purifying and stabilizing said products,

’

{g} any composition f.r use in the plastic field wade out of or
contalning such polymgr préducts,as defined undar Sf: such
as resiné and molding materials (with the exclusion of
elastomeric compositions, or compositions apt to be transformed . g

into elastomeric products),

{h} erticles made out of or containing such products and com= ;
positions, as defined under i@g/f,and 5/gyg9 including films,

foils, sheeting, tapes and other similar preducte

{1} smy 9veaeas sndfor method for improving the oharacteristios
of said produots and compositions as defined in Sﬂﬁ es well -
&8 improved procerses for.transforming them intc films,

sheetilng, topes and other similar articles,




'3

Therefore the processes of transforming the polymeric products-
and compositions into textile fibres and elastomerio productae, -
fibers and elastomers themselves and their uses are in no obse

included in the "Licensed Field™ of this Agresment. B




Copia per il Sisnor Prof. G, NATTA

May 30, 1936

Mr. Johm WUWPRY
c/omwmvmm.
3O Bast 420k Street

E'ﬂ_o Sede ; : . av/a:F/ua

g mﬁummmumomm.mu letter, and we are
m«wumwmaumtummmnmmw
wioh 40 wri%d 0 yeu %o sus wWp eonsissly the main terms wnder whieh wo are
cft-ﬂu%#hmtmdmmwwtmmm
mwmﬂma :

\ ﬂamxummﬂamm 1936 for \he

(AJ Wn payments 875,000 (m ereditadle against future royalties)

- Down payments $1,000,000 (30% eveditable agiinst half of the
. memsing m-&ma).

ﬂ'r dmnﬁlr
(h) 0ptica payments ss above

am ,m‘ls $1,500,000 (100# mubh acmﬂ Balf of the runan
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May 30, 19%

Nr.John MURPHY

o/® Union Carbide & Carbem Corporation
30 Baat 4208 Street

XEw m, l.‘!. '

(0034&’ ‘

2  As agreed in Milan oo the 25tk dnstey I send you &
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May 30, 1956

Deaft of o letter 10 Do sent by Mouteoatini 4o Union concerning
1iemoes wnder Menteoatini's patented processes, A2 any, for the
mamifasture of produsts elaimed im "Pool sprliications™,

MM‘

3 'mmumwmtmmmum
mnmupmm,wmﬁmuwmymmeu
muuummxummrnumw
between sux Cempaniss o plastics fres ssvesscrne POlymers, we
mmuumnﬂynuwwmtmaw
sxelunive license (withous any down payments but otherwise
‘mmmmmammmumw)
wndar mm all Nenteoatini's U.5, and Cansdian applications
(uw).mmuurm:mmn 1960, and eovering all
Mnﬂu progesses and catalysts whereby sald olefines may
mmmu«mmm,mmmum
memmumam» |

Yexry tml:r Jours,



Nay 30; 1936

Draft of & letter 10 be sent by Mentecotini to Union enlarging the
licansed field to cover also polymers having molecular weight below
2000,

Mwm,,;{

: ummwtemwabmmmmw;
u:mumztntwmtummmtwmmm
eonsidered under iytiale I, «(.)ms.,f,-(‘).u(b)«m
Agresment between our two Companies en plastion from seseees m.
wmﬂmwmmwummmumum ‘
mmnmmmm..nmmuuuuymum
wmmmmwmmumwmuu
Mww.mfmummmmuméh
szy" (O)M’. i.(&)ﬁ(ﬁ)hﬂwwmw
mmm;mmsmmmmmmrm
o%md.m and trwt‘omua them fall undar at least one olain of
mmummmﬂuumammmw '

Very sxuly yours.



May 29, 1956

LICENCE FIELD OF THE MONTHCATINI-UNION POLYPROPYLENE, POLYBUYENE

-

JLYSTYRGINE PLASTICS AGRBLIIEHT,
& -

4. The term "Pool Process" shall meant

(a) any and all processes, disclosed by "Pool Applications®

as listed in schedules A and B in which propylene, butene=1
and styrene are polyuwerized sach by itself or each with
one or both of the others, and/or with ethylene and/or
with one or more other alifatic moncolefinic hydrocarbons
in the presence of a oztalyst and/or of a promoter to
produce a product .containing at least 50 wol? combined
proyylens or butens~1 c¢r styrene, or at least 50 mol%

of a combination of any two or of all of said three
clefins and having a mclecular weight above 2000, and
shall mean any catalyst, and/or promoter disclossd by
listed "Pool Applicaticns™ suitzble for use in carrying
out any of zaild disclosed processés, as well as any
disclosed process or method of mseparating, purifying or
atabiliging said'producté disolosed by listed "Pool
apolications”. The "Pocl Process®™ shall alsc include

nmanufacture and'preparation

O OO TS

g
of said oatalyst and/or promoters as disclosed by listed
"Pool applications” whenever used for producing said
products. The term "Pocl Process" shall also include any
products made by the practice of listed "Pool Applicationa"
as defined and limited in this Agreement and any composition
convalnlng said products including resins and'molding
materials with the exclusion of elastomeric products and

compositions, It shall also include foils, film, tapes,




tubed’, and eimilar articles made from any of said products or
any of eaild 6omposit10ns and the processes for their mamufacture
as disoclosed by listed "Pool Applications®

(b) the term "Pool Process" shall also mean any olaim of the "FPool
Applications” as defined under 2,{c) provided that said claims
are applicable to the "Liocensed Field" as defined under

paragraph 5/f3

. '};ﬁe term "Pool Process" will therefore not include textile fibres
and elastomers as defined in seotion 8 and 9 of this article, their

manufacturs, and uses.

5) The term “"Licensed Field” shall means

0‘_«- The "Pool Process" as defined under 4 (a),

_ @ Any process or processes whereby through the use of all oatalysts
(f g'j'f { & Ltv‘u heg | apd/ or promoters, presenting metal alkyl linkages as disclosed by
{ 1isted™Pool Applications" ofie may produce _
hﬂ _‘ (a) propylene, : ‘mtense=1 and styrene polymers having moleculax
weight mbove 2000 and a linear struoture with substantially no
. branchings longer than CH <, CH. =-CH & and C H_- respectively

e 65
and/or

{b) mixsd polymers of propylene, butene~1 and styrene withf ethylene
= CHR, R being

3

and/or with any other olefinic hydrocarbon CH,
a saturated aliphatic radical, said mized polymers containing at
least 50 mol% combined propylene or butene-1 or styrems, or at

least 50 mol% of a oombination of any two or of all said three

: olefins, having a moleocular weight abcva 20(p and a linear
e f s structure with substantially no branchings loager than 0113,
;’ 033-032 and CGKS when no hydrocarbons higher than propylene
or butene-1 or styrene respeotively are present im the monomer

mixturse, and substantially no branchings longer than Ry, R Déing

s




|

| ;

i the saturated aliphatic radical with the highest number of
| oarbon atoms present in the hydrocarbons constituting the

monomer mixture,
| The "Licensed Field" shall also includes

{0} all said ocatalysts and/ or promoters suitable for use in the
above defined prooesses and the processes used in their I

e . : g
preparatdcn, trovided suoch catalysis and/ or promoters ars |\

. _.{,’ employed in the polymerization process as defined under 5/{3 X\

i (d) processes for purifying the monomers provided such purified

/i mononmers are employed in the polymserization processes as defined

L - under 5/{3 o

(e) any apparatus suitable for carrying out any of said processes

as defined under 5/@
The "Licensed Field" shall also include:

(£) all polymer products for use in the plastic field as obtained
by the proczasmes defined under 51{5 s &8s well as any process or

method for separati’ng,, purifying and stabiliming said products,

{g) eny composition for use in the plastic field made out of or
conté.lning such polymer products as defined under S/ﬁ such
g1 woning end molding materials (with the exolusion of '
elagtomeric compositions, or compositions apt to be transformed

into elastomeric products),

{b} articles made out of or containing such products and com=
positions, as defined under 5/(1’! and S/ﬂ’g, including films,

foils, sheeting, tapes and other similar preducts

(1) any process and/or method for improving the oharacteristios
of said producis and compositions as defined in 5/{5 a3 well
as improved processes for transforming them into films,

shesting, tapes and other similar articles.




Therefore the processes of transforming the polymeric products
and éompositions into textile fibres and elastomerie products,
fibers and elastomers themselves and their uses are 1n no case

included. in thé "Ligensed Field" of this Agreement..




* MONTECATINI

S,,;cieu Generale per I'lndustria Minererio e Chimics

Brovett! ¢ Décumentazione Tecnics

PROMEMORI A

per il Signor

mﬁmﬂ.tmﬁohmuu»mamw
mﬁmh%«m :

B hmumphw
nmmumﬂm

s) alla Union oome omferme dells twattative sveltesd
s Hlano ¢ delle condisioni oo 307

b) & Ziegler, & titele inforuative, togliende poxd
i1 ponte 9) riguardante 1e fidye,
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26 Haggloy 1936

Ing. Fiero GIUSTINIANI

“»"Prof NATTA

Felle drattative svoltesi & Milano dal 14 &)
17 @ 4a3 23 ol 29 magsie aeo. fym & Siguori Nurphy, Voorhses ¢ Lyea per
ummw:mm.w.um-uvmmmmm.
3 state senvenais quente sagues

A) Offexte Mondedatin wnmnmwsmmmmm
am-mummm

1) licenss pesl per soli Yaevesid poliprepilens, csmpo plesticds
Oysione $79,000.~ (nom resupera¥ils

. Pown puyments §1,000,000.~ &1 oui 0% resuperabile som iu'nmh
del 50% sulle roysliies corventiy
oppure in sltesustives opuicne oome dopra ~ dmmumu
1,500,000 &allers resuperabile al 100% oem trattomite dol 50% sul~
1e reyslties =~ :
nwuumnummsma#ummm«
oume hh. .zmmu 3% ml prodottc farnate.

£) Mosass ool m so)i Srewetst pumw.lmc * mi-t-hutml
sinpo glantinds |
Opuions mv,m (ron nwmo)

-~ Down payment &% §1,9500,000,%, rsmtumu 02,250,000.- slle

. eondistond wb 1)
muumum”.mmmm 1),

3) Liceasa pecl per soll Wrevessd mtmm * muum: nel
 eampo plastied ~ 3

xmmma).ﬁ

0 Licsnss pocd per seli Yrevetsl peum;uom -l» nn-t-butm *
% polistirele nel cowpe plestiels
- Opulemes $200,000~ (non veouperabils) -
Down payments w.aw,mo.n rimﬂtmu mm,om.- alle oom~
disiond smd 1),
Rayslties garrentts %% ¢ 34% ooms sud 1)-
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 mamioni grecedenti mtmtm muuwmuutm m
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. vesusmenio ¢4 witeriort m.ooo.«- (mmmn) uw
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ﬂltmmihwmiﬁmmWﬂuMmundawuﬂ—
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MM%WW(MMQW) . »

~ Down paybents $790,000,~ &1 omi 11 mpmmommmm
508 sulle royaltiss. In alsernative 1,7:3.500.-' ﬂ. out W# :m :
“Mle oo dednmiont del 504 sulle yoyalties.
lmlunmumﬁomﬁﬂmub i). :

1)mmmmmmzwwnamuuumumm: '

a)mmmmmmmﬂuuawn,mo
* m -
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xw«mmm”.mmmmm

Q}Mgmnwﬁmioauwu’mlum#mm:wm
- 4al moncsere alle fibre in pelipropilens, of siane Sapegnats 41 offrive
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 dulltottelwe 1996, mmnui.mmmmmﬂv
e por almano uns delle 8 coubinasioni precedmti,
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-,mwummummmum-mmmumw—
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SETERBNBB USRIV ENSIOOETSY Ml)

1) Pelipropileng
Per guento riguards la sombinasions sud 1) e ls sala parte pelipre—
pilsas oonternts nelle vombinasziond subd 2), 3)Je §) del Mmu
expitolo A), 11 periodo a1 opzioue (per decideve se firmare o wene
un sooerdo defintiive) e dleposisiane della Union, seadrh due mesd
ama.mmmhm.mm«uwmm. 3img
tatunents pard al campo de} polipropilene, slessate nell'articalo
. II!/i/u),b),o) ¢ &) del contratto ii opsioue Mcmtecstini~Uniom. -

umwmmum'muuumwmmm j
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mmu:wmmummmunmmm_
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srticole 814 soutretioy #spe avranno inisie subito dope che nmtuv-,.
$oi sardk entrats in possesse dslls "eption wm® centratiuale, in
MMﬂm&ndmﬁM«MMhm,dpﬂm , 
mmnummmummm

em. af pOlS affetdt un-mamu mpuh «mmm
due meni 31 cpzisns, le prestasiont 41 cui sl punts o) ai intendaren~
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mwummmm &QW“M”“MW‘MMNM e

2) ras—s-mm istirele
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dsaldere s firmare o sene un nocorde defizitivo) a dispoeisions del-
ia Union sosdrd § mesi depo ohs saveune peyvenuts alla Union negli
USA futto le informasioni,(lisitatanente perd ol csmpe dsl owddesti
polimeri), eloncnte nelltariioslo mﬂf»},b),a} . i) 4ol mmm
42 opstooe mmamm
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opuioney; le prestapioni di oui al mumto o) si intenderanno velidamente
ultimate al pid terdi entro 15 glormi dopo la date di ricevimente dn |
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UNION _CARBIDE AND CARBON CORPORATION N\
Carbide and Carbon Building }ITI'—/‘J
30 EAST FORTY-SECOND STREET I
NEW YORK 17
Jou~N J. MuRPHY CABLE ADDREES
DIRECTOR OF PATENT AFPAIRS May 3, 1956 PaTirncars New Yorx

Dr. Bartolomeo Orsoni
Technical Director
Montecatini

Via F. Turati, 18
Milan, Italy

Dear Dr. Orsoni:

The kind letter from Dott.Ing. G. de Varda and the
enclosures thereto are at hand.

For your information, 1 am leaving for Europe immediately
and arrangements have been made for our Mr. F. R. Lyon to meet
me in Milano by May 14, at which time we will continue our dis-
cussions with respect to the entire subject matter of your Pool agree-
ment with Professor Ziegler and the question of an exclusive license
for fibers at least.

. Looking forward to seeing you again and with kindest

personal regards, I am

Sincerely yours,
// f

L

JIM/ep

cc: Mr. Lucio Lucini



MONTECATINI

Settore Progetti e Studi / ;> /7 % ‘
Sede, 25 Maggio 1956, 6 A,

Preg.mi Signori

‘ Prof, Natta,
Ing, Ballabio,
Ing, De Varda,

Ing, Marullo,

Dr, Saccenti.

Unisco estratto del testo concordato con la Union Carbide and Carbon riguare ‘
dante le informazioni ch¥ ci siamo impegnati a fornire alla Carbide se questa
decider2 di prendere una opzione,

Le informazioni devono rigurdare il polipropilene isotattico, il polistirolo
. isotattico, il polialfabutilene isotattico,

A mio avviso, le informazioni riguardanti i diversi punti devono essere predi-
sposte e fornite rispettivamente da :

Punto(a.).'..-..-....-.......-..'.'.'.-.-.'. « BREV;

Punto (b) per il polipropilene e il polistirolo s ¢ « .+ SEID,
. per il polialfabutilene s ¢ ¢« ¢ ¢ ¢ ¢ o ¢ a ¢ & ISTITUTO DONEGANI;

Punto (c) per il polipropilene e il polistirolo + s ¢ + » LABORATORIO SEID,
ed eventualmente  , s+ »+ » LABORATORIO PROF,
NATTA,

per il polialfabutilene ¢ « « o « o o ¢ o o ¢« & ISTITUTO DONEGANI;

PMto(d)diddoodoocdoo.odoo-do.ai SEREO
. (prima occorrera definire i tipi e le qualitd dei singoli campioni da
mandare e poi provvedere alla loro spedizione),

gl

Allegato,
OI/Slo




Milano, 25 Maggio 1956,

Od&‘c.oo‘t’co‘oo'.‘

14 Promptly upon receipf of the option payment of U, S, Dollarﬂs (cevees) as

|
e o |
Article III : Disclosure of informations,

provided for in Article II, Montecatini shall :

(a)

) (b)

(c)

(d)

disclose to X all the ‘"Pdol applications' listed in Scheduié ‘A and of

the Italian and German applications listed in Schedule B,

send to X a brief written description of the preferred techniques,
apparatus and processes used by Montecatini for the preparation of

polypropilene according to the patent applications referred to in clause

(a) of this Article; .

insure the performance in the présénce of Xs representatives of
Montecatini®s laboratory processes for the production of polypropylene;

send to X sma11> samples of polypropylene products obtained iby Monte~
catini in the‘Licen;‘nd Field, _ ‘ - S

o as to enable X to make a preliminary technical and economic évaluation
and patent gtudy of the "Pool process™ (Art, I, 4 (c) )o '

/sl
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JoExN J. MURPHY 'JW
30 East FORTY-SECOND STREET !
New York

May 18, 1956.

Prof. Guilio Natta

Istituto di Chimica Industriale
del Politecnico

Piazza Leonardo da Vinci, 32
Milanoc, Italy

Dear Prof. Natta,

Please accept my many thanks for the wonderful luncheon
and many courtesies afforded to me by both you and Madam
Natta during my recent visit to Milano.

I regret very much your being unable to visit with some
of our people while in America. I should have written
you last January confirming our understanding during my
January visit to Milano.

Trusting I may be able to be of some service to you du-
ring your forthcoming visit and with kindest personal
regards, 1 remain

Gratefully yours,

%‘WM

JaM/1g




.

!UNION CARBIDE AND CARBON CORPORATION Vi a
Carbide and Carbon Building ~

\
|
l 30 EAST FORTY-SECOND STREET
\ NEw YORK 17 |

JouxN J. MURPHY .
CaBLE ADDREBSS

DIRBCTOR OF PATENT AFFAIRS . April 13, 1956

PatuncarB New YORE

Dr. Giulio Natta
Istituto di Chimica Industriale
del Politecnico
Piazza Leonardo da Vinci, 32

Milano, Italy -

Dear Dr. Natta,

according'; to my present plans 1

For your information,
May 13 and will be there

expect to arrive in Milano on Sunday,
Monday and Tuesday.
if you will still be

I will appreciate your advising me
amples of our new

in Milano and if so 1 will bring with me some S
igotactic polypropylene fibers. :

‘Looking forward to seeing you again and with kindest

regards, I am

Sincerely yours,
R v‘.‘; . W B SW/W‘E,

o JIMfep



April 17, 1956 | o5

Dr, John J.Murphy ' ?
Director of Patent Affairs |
Union Carbide and Carbon Corporatior
30 East Forty-second Street

NEW YORK 1 7 =N.Y,=U,S,A,
3= =

Dear Dr,Murphy, ;

Referring to your kind letter of April 13, concern-
ing your visit in Milen on May 13, I infomm you that I think
I shall ‘be here on this date, but I cannot be sure, till now,

"pring to have the pPleasure to mett~yuu again, with
kindest regards, I an

Sincerely yours,

Giulio Natta




Wesesn Dadadis 2

A £
Lafelie

JorN J. MORPHY “'f‘

30 EAsT FORTY-SECOND STREET
NEwW YORK

February 1, 1956

Prof. Guilio NATTA

Instituto de Chimica Industriale
del POLITECNICO

Piazza Leonardo da Vinci, 32
MILANO, Italy

Dear Pfofes sor NATTA,

I wish to express my regret that I was unable to visit
your laboratory while in Milano. I just had too many things to do
that day before leaving the city and hope that you will accept my
apologies.

I do however wish to express my appreciation and kindest
respects to both you and Senora NATTA for the very lovely luncheon
last Wednesday and certainly hope that when you both come to New
York next June, I will be able to be of some service to you.

With kindest personal regards and best wishes to you
both, I am,

Sincerely yours,




Februaxy 17, 1956
.

Mr, John J.Muryhy
30 Bazt Forty-second Street
YEW YORK, U, S. A,

T RAN S IEREESSE= ......._.-.._

Dear Mr,Murphy, ‘ 1

Many thanks for your kind letter of February 1. ?

I have been glad to make your acquaintance and I hope
to have soon the opportunity to see you egein in Italy or in U,S,A,

I thank you for the sam.les of polyethylenec fibers you
kindly save to us: they showed a tenacity of 3 g/denier. We had
already preparcd fibers from our podyethylenes and they showed _
e tenacity of 5-6 g/denier, The Yountecatini Co, hdwever, developed
more the study of the polyosropylene fibers, because they show
sreater elasticity and tenacity, aud show also better dying poo-
perties, The phenomenon of creep, yocu pointed out, has been re—
marked alao by us ib the old samgles, but it 1ls not apgeared in
‘the entirely isnteatical products.

Witk kindest regards and best wighes also from Ilrw, Natta,
Im, )

Very sincerely yours,




UNI1ION CARBIDE AND CARBON CORPORATIO
UCC
o 30 EAST FORTY-SECOND STREET
NEw York 17,N.Y.

September 2, 1955

Dr, G,NATTA,

Instituto di Chimica Industriale,
Piazza Leonardo da Vinci, 32,
Milang! Italy,

Dear Dr, Natta @

I would first of all like to express again my pleasure to have
had the opportunity to meet you on my last visit te Milan, Since then,
I have taken the opportunity to further educate myself to your fieldd
work, both through the excellent paper which you delivered in June
at the Petroleum Congress, as well as through discussions of its
import with Dr, Stirnemann and others,

On my last vigit, you indicated that it might be possible at
some later date to arrange for a discussion of experimental high-pressure
techniques as practised in your laboratory, This has interested me very
much and since I shall be in Milan on Monday September 12, I would like
to enquire whether it would be conyenient for you if I called at the Inatitute
to see you, I expect to be free sometime during the early afternoon,

Please accept my apologies for such short notice and I hope
that you will find it convenient,

Thanking you again, and with best regards to both yourself
and Dr, Pino, I am

WT Dyubrchor chyont Kor

bn A /ﬁ Lo Carl E,
A z& Tasn A /A m@ ¢/o European R%rm':uociatea,
e /”' o “"/"”’"”"“‘““w /T A ! 95, rue Gatti de
Ly ‘Brussels, Belgium,

Very truly you

CES/LL o { g p A
sw.mék-mww}ﬁ; [m*mw w ’f»:; -,




'September.G, 1955
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Mr. Carl E.Strick

e

¢/o kuropean Research Asooclates

95, rue Catiil de Gamond
BRUE: 3ELS, Belgium m

i ,
\ 4 ’J(_.
‘\,,.,f_”,-» v

v

Dear Mr, Strick,

I recelved your kindl letter of September 2, and I
am very gorry but it is impossible for me to be iun ¥ilen on
‘September 12, because of my previous enga genent, Prof, Pino
also w1ll be abseat,‘as he attend a congress of -he Gesellqcnaft
Deutscher Chemiker in lionaco, that will be held dnrlng that tine,

I am very sorry. With my best regaras, 1 am,
Vexry sincerely yours,

Giulio Natta

»,
3
T e Y




Mob. 30 (Ediz. 1953)

INDICAZIONI . . h Le ore si contano sul meridiano corrispondente al tempo medio
D’URGENZA Ricevuto il XA rooefn-e 1O OTE.. dell'Europa Centrale.
RICEVENTE Nei telegrammz impressi a caratteri romani, il primo numerq
dopo il nome del luogo di origine rappresenta quello del telegrammety|*. + |
il secondo guello delle parole, gli altri la data e l'ora e i minuti
Pel circuito 5 presentazione. i

Qualifica DESTINAZIONE ROVENIENZA { NUM, | PAROLE |DATA DELLA PRESENTAZIONE|g -V

\ Giorno e mesz

Ore ¢ minuti L" X \

& PLANE CONNECTIONS DELAY ARRIVAL TO 16,45 STOP WOULD YOU CONSIDER
DINNER APPOINTMENT OR ALTERNATIVELY TOMORROW MORNING WILL CALL =

OIivetti s owmma ’ 5 “ognl calcolo alla mano™




UUNION CARBIDE AND CARBON CORPORATION
UCLC
30 EAST FORTY-SECOND STREET

New YOoRrk 17,N.Y.
EXPRESS.

April 13, 1955

Dx,G. NATTA, _
Istituto di Chimica Industriale
del Politecnico,

Piazza Leonardo da Vinci, 32,
Milano (ltaly)

Dear Dr.Natta 2

Dr.R.H, Gillette, Director General of Eurcpean Research
Associates, has directed my attention to your letter of March 31,1955,
with the recommendation that I take advantage of the first opportunity
I have to be in Milan to arrange for an appointment to meet you. By
coincidence, according to my current schedule, I intend to visit Milan
during the latter part of the fourth week in April, arriving in Milan
on the afternoon of the 27. I would consequently like to confirm the
fact that this date would also be convenient for you, Unless advised
to the contrary, may I assume that it is agreeable and call your office
on my arrival to establish a definite time ?

Since I am in Brussels at present and in close contact with
the firm European Research Associates, S.A., if necessary, you
may contact me in care of their address which appears below.,

Thanking you for this consideration, I am,

Very truly yours,

./éﬂc /@'@é

Carl E. STRICK,
¢/o European Research Associates,
95, rue Gatti de Gamond,
Brussels, Belgium.
CES/LL



April 15, 1955

Mr. Carl E.Strick .
¢/o European Reseéarch Assoziate
95, rue Gatti de Gamond '

-_—- —_—— _" =14 -—" DERDERS ——

'Dear Mr. Strick,

I received your gftter of Agril 13, and I eonflrm you

vvthat the date of Aprll 27 will be convenlent for me. At your

_ arrival please call mu Institute (Telephon Ho 292 125 and 2924126)

so that We may arrange an appgintment.

| Bast regards,

Sinverely yours,

'G.NATTA
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METHOD FOR THE POL YMERIZATION OF PROPYLENE AND FOR THE

PURIFICATION OF THE POLYMER.

This brief report describes the preferred technique for preparing iso-
tactic polypropylene, when employing monomer and solvents of com-
mercial purity.

Catalyst concentration in the solvent, Al/Ti molecular ratio, pressure,
temperature and reaction time are chosen for best practical results in
view of the commercial application.

As regards for instance the value of the Al/Ti molecular ratio it may

be said that the results obtained with a 1:1 ratio are comparable to those
obtained with the selected 2:1 ratio, The only difference is that with the
selected ratio the results are normally reproducible , while with a 1:1
ratio a slight variation of other factors (especially the purity of the ma-
terials) is sufficient to prevent a complete reproducibility. The same
holds for the catalyst concentration in the solvent; concentrations lower
than 2.8 g/l can also be used (This figure indicates the sum of the two
catalyst components). The results however are not very constant.

It should be noted finally that a polymerization time of 20 hours is select-
ed because it has been shown that most of the polymér forms within this
time at a commercially interesting rate (in these conditions" a yield of
150-170 g of polymer for 1 g of total catalyst is obtained.

A higher output can be reached (250 g of polymer for 1 g catalyst) under
different operating conditions, however with reaction times of 70-80
hours.

The selected operating conditions will be now described :

1. Raw materials and solvents.

(a) commercial n-heptane :
boiling range = 92.8° - 100.3 °C
n20 = 1.4049
D
S = 0. 0013%
Bromine No = 0.13
H,O0 < 0.001%

(b) propylene :
methane <£0.01%

MOD. SEPS 4 (A4) - 20 Q00 @.538
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2.
ethylene < 0.5%
ethane < 3. 0%
propylene =  88-93%
propane < 5%
butene < 0.2%
sulphur <& 5 p.p.-m.
acetylene ¢ 25 p.p.m.

commercial n- or i-butyl alcohol :

water content <4 1%

commetrcial acetone :

water content l%k.

2. Catalysts.
(a) TiCl3
TiCly content absent
residue insoluble in methanol = ¢ 0.2%
‘ residue on a 850 meéh/sq. cm sieve | absent

MOD. SEPS 4 (A4) - 20 000 9.56

(analytical method : see enclosed description).

Al(C2Hs5)3
active Al content

chlorine content

> 85%

<0.7%

(ahalytical methods : potentiometric and gas volumetric
methods. See description enclosed). '



3.
®

4.
®

5.
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AEEaratus.

A 4 liter vertical steel autoclave, provided with a propeller type
stirrer (400 r. p. m. ) for crumbling the lumps of polymer which may
form.

The autoclave is heated or cooled by means of a thermostated water
jacket or an equivalent system.

Instruments for temperature control inside the autoclave and in the
jacket.

A pressure gauge (0-10 ats) connected to the head of the autoclave.

A propylene cylinder, with pressure reducing valve, inserted in
a manifold, to ensure a continuous feed of the monomer.

Polymerization.

50 ml heptane, 1.7 TiCl3 weighed in a suitable glass vial and
2.5 g tryethyl aluminum measured with a g raduated syringe, are
introduced, in an inert gas atmosphere, into a suitable glass flask.

The autoclave is heated and filled with an inert gas, then 1000 ml
heptane, the catalyst, prepared as indicated, and additional solvent,
up to a total of 1500 ml, are introduced.

The autoclave is then placed under vacuum and the gaseous mono-
mer is fed, while stirring, at a temperature of 75 °C and under a

pressure of 5 at.

This is continued for 20 hours; then the residual gases are vented.

Purification.

1500 ml butanol are introduced into the autoclave and the temperature
is kept at 75 °C for 2 hours while stirring. The autoclave is then
opened and the product is filtered under vacuum and washed twice
with cold alcohol (1000 ml). The polymer is then repeatedly washed
with acetone to completely remove the alcohol (total 2000 ml) fil-
tered again and placed for 12 hours in a vacuum drier in a mode-
rate nitrogen stream, at a temperature of 55-60 °C.

The described procedure is the preferred one for obtaining a polymer
of a very low ash content. Products having about 0.2% ashes may be

20 000 $.56
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4.

obtained using much simpler purification methods, employing
no alcohols.

6. Results.

’ °

\ Dry polymer obtained g 703
Yield : g polymer/g catalyst 164
Percentage of purified polymer insoluble
in boiling n-heptane 90
Intrinsic viscosity 3.42

‘ Molecular weight 210. 000

Ashes 0.01%.

7. Characteristics.

Brittle point = 0-4 °C
Penetration Test,Vicat 1 kg = 150 °C
2 Yield point = 270-290 kg/sq. cm
Tensile strength = 320-380 kg/sq. cm
‘ Ultimate elongation % = 700-800
' Bending modulus E ' = 8000-9000 kg/sq. cm
Rockwell hardness R = 85-87

Shore hardness.D = 66-70.

. MOD. SEPS 4 (A4) - 20 000 9.56
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PART A

Enclosure No. 1

Milano, November 28th, 1956.
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INTRINSIC VISCOSITY DETERMINATION ON POLYPROPYLENE.

Viscometer : Desreux-Bishoff type (Bull.Soc. Chim. Belg.59, 98-1950).

Solvent : Commercial tetrahydronaphthalene is distilled in a
CO2 stream and in the presence of 0.2% hydroquinone.
After distilling the solvent is kept in an inert gas
atmosphere, oL

Preparation of the solution : 0. 02-0.1 g of finely divided polymer
are weighed in the beaker supplied with the viscometer
and 10 ml solvent are introduced through a pipette ca-
librated at room temperature. The beaker is placed in
an oven at 150 °C and left there for one hour until the
solution is completed. The beaker is inserted into the
ground glass joint provided in the viscometer.

The viscometer is then placed in the thermostatic bath
kept at 135 °C.

Efflux time determination : 10 minutes after the viscometer is introduc-
ed into the thermostat the efflux times are determined
until a perfect reproducibility is reached. The solution
is diluted with a suitable amount of solvent and the efflux
times are determined again. The operation is repeated
until 4 or 5 viscosity values are obtained at decreasing
concentrations.

Relative viscosities are obtained by dividing the efflux
times of the solutions (tg) by the efflux time of the pure
solvent (t,).

?rel. = ts/to

Specific viscosities are calculated from relative visco-
sities.

?sp :f?rel -1

By plotting v, sp/c versus c (c = g/100 ml solvent) and
extrapolating for c= 0 the straight line which passes
through the various points, the intrinsic viscosity [%]
(expressed.in 100 ml/g ) is obtained.

20 000 9.58
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PART A

Enclosure No. 3
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CHEMICAL AND PHYSICAL ANALITYCAL METHODS FOR TITAﬁIiJIvi

TRICHLORIDE

Chemical and physical analytical methods are described by means of
which TiCl13 can be determined with sufficient accuracy.

‘Some procedures are also illustrated for handling TiCl;, in order to
limit its deterioration as much as possible.

1. Analytical'method.

(a)
. (b)

(c)
(d)

MOD. BEPS 4 (A4) - 20 Q00 9.38

The analytical method for testing TiCl3 consists of the follow-
ing operations :

sampling,
determination of tri-valent Titanium,
determination of total Titanium,

determination of total Chlorine.

Sampling.

In an atmosphere of dry and oxygen-free nitrogemr the ground
glass stopper of a 250 ml glass vessel, containing the TiClj

to be analyzed, is replaced with a suitable, perfectly dry
rubber stopper provided with a glass tube bent at'right angle,
which is closed by a small rubber stopper (fig. 1). At the

end of the glass tube a small think glass beaker (obtained from
a test tube), about 5 cm high and with a diameter of 1.5 cm,

is inserted, which has been previously weighed together with
its 2 small stoppers. TiCl3 is introduced into the small beak-
er by inclinating the TiCl3 container and sligtly tapping on it,
taking care that the substance does not adhere to the t\l}xbe\ walls.

The small beaker is then removed and the hole of the stopper
is quickly closed with the small rubber stopper; thereafter
the whole is weighed again on the analytical balance.
The difference between the two weighings gives tﬁe amount

of sample to be examined.

Determination of tri-valent titanium.
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The beaker containing a 0.7 - 1.0 g sample, is placed in a
500 ml bottle of ordinary glass having thick walls, pravided
with a ground glass stopper and containing 150 ml of 1:2
hydrochloric acid, saturated with CO, (this is obtained by
adding small pieces of dry ice) in order to remove the air,

The small beaker is broken by vigorously shaking the bottle
and, after 40 minutes, the sample is titrated with a N/10
solution of ferric alum using ammonium sulphocyanide (10
ml of a 25% solution) as indicator, until the solution turns

pink for the first time. During the titration it is convenient

to add from time to time small pieces of solid CO;.

Ti +++7 ml Alum Solution x alum factor x 0. 479
(]

T iCl3 weighed S

TiCly% = Ti t**g x 3.221

Determination of total titanium.

A sample of about 0.7 - 1. 0 weighed in a beaker, as illus-
trated, is placed into a 500 ml thick walled flask containing
100 ml of 1:2 hydrochloric acid and 50 g of analytical grade
granulated zinc. The small glass containing the sample is
broken and the solution is boiled for 5 min. In order to
avoid incidental sprays the flask is covered witha small
funnel containing glass wool. Thereafter, 10 g zinc and 20
ml concentrated hydrochloric acid are added and the whole

. is left to rest for about 30 minutes.

MOD. SEPS 4 (A4) - 29.000 8.968

After cooling, the solution is rapidly filtered through glass
wool, washing first with diluted hydroehloric acid and then
with water. The solution is titrated in CO2 atmosphere with
a ferric alum N/10 solution using ammonium sulphocyanide
as indicator. :

Total*Ti% = ml Alum solution x alum factor x 0.479
TiCl3 weighed

Dedui:ﬁng from the total titaniumthe tri-valent titanium found
one obtains the tetra-valent titanium, corresponding to the
TiCl4 present in the sample.

Total Ti - Tittt = Titt+t

TiCly% Titt++y 3,491
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3.

The titer of the ferric alum solution used in the two deter-
minations has been determined in the following way :

Exactly 20 ml of the solution to be titrated are introduced
into a 300 ml flask, the free acid is neutralized with NaOH
and air is removed by a stream 0¥ CQO;. Thereafter 5 ml of
10% hydrochloric acid and 5-6 g KJ are added. The flask is
closed with a ground glass stopper, shakenand, after 20 min.
rest at room temperature, titration is carried out with a
thiosulphate N/10 solution in the presence of starch. When
the blue color has disappeared, a CO2 stream is passed
through again. If the solution should turn blue again 2 g KJ
are added and the titration is completed.

D. Total chlorine determination.

A sample of about 1.0 - 1,5 g weighed as illustrated, is
placed in an ordinary 500 ml thick glass flask, provided with
a ground glass stopper and containing 200 ml of 1:3 HNO3.
The small beaker is broken by-vigorously shaking the flask,
and the solution is left to'itself, agitating from time to time,
for an hour. The stopper is removed and carefully washed and
the solution is brought exactly to 500 ml. 50 mil are with-
drawn , added to 50 mi of N/10 AgNOj and brought to exactly
200 ml.

After 30 min. rest in the dark the solution is filtered on a
dry filter. 100 ml are taken from the filtrate and titrated
- with an ammonium sulphocyanide N/10 solution, ‘using fertic
‘ alum as indicator. ' '

(50 - 2A) x 10 x 0. 003547 x 100
TiCl3y weighed

Cl% =

A = ml of N/10 NH4SCN

In general, when TiCl3 is dissolved, the presence is noted

of a small residue, consisting of metallic Ti, which is insoluble
_in acid solutions. If the amount of residue is small, it .does

not alter notably the accaracy df the wvarious determinations.

However, if the residue is appreciable, a determination of
the residue must be carried out, proceeding according to B.
and filtering the solution, 40 min. after the breakage of the
beaker containing the TiCl3 sample, through a dried weigh-
ed analytical filterpaper, and weighing agam after drymg in
an oven until constant weight. T T

MOD. SEPS 4 (A4) - 20 000 2.88
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Care must taken that, during the filtration, the glass pieces
of the broken beaker do not fall into.the filter,

2.  Method for screening TiCl;.

A screen is prepared with a piece of glass tube, 5-6 cm of dia-

meter, and about 20 cm long, fixing at one end of it a piece of

stainless steel net with 850 meshes per square cm. The screen

so obtained is introduced in a 250 ml glass into which about 100

ml n-heptane distilled on Na are subsequently poured.Using a

suitable container (fig. 2), about 10 g TiCl3 are weighed separa-
- telyand 'then are introduced into the screen in a nitrogen atmos-

. phere .

The container and the screen walls are washed with n-heptane
contained in a suitable wash bottle. The screen is shaken for

10-15 min. while keeping it immersed in the liquid and moving

it with strokes alternately parallel and perpendicular to the

bottom of the glass. The screen is removed from the liquid and
washed carefully inside and outside with n-heptane. The net must
be examined for the presence of solid particles. If solid parti-
cles are present they can be quantitatively evaluated by immersing.
the screen (carefully washed with n-heptane to remove, especial-
ly from the outside, the TiCl; adhering to the screen) in CH3;OH i
for some hours. After washing the screen with CH30H, the Ti
'content of the methanol solution is determined with the usual me-!
thods and expressed in grams of TiCl3 (1). ’
' After this treatment, if a residue (2) of foreign substances remains
on the screen, it can be weighed as such after, drying it ina N,
stream and transfering it from the screen into-a weighing bottle.

. 1 + 2 .
Resid = 100
esidue % TiCl; weighed ® 2R
3. . Method for determining the methanol-insaluble residue in the
TiCl3. o o

Into,a 500 ml, 2 necked flask, provided. with a stirrer and a mer-
cury valve and containing 100 ml analytical grade CH$OH, about
8-10 g of exactly weighed TiClj are introduced using the usual
container (fig. 2). Further 100 ml CH30H are used to wash, the.
container and to remove the last traces of TiCly. Before all
these operations the flask must be carefully dried and filled with
dry, oxygen-free nitrogen. The flask is kept under a slight

MOD. BEPB 4 (A4) - 20 000 9.88 -
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pressure of nitrogen and the stirrer is started. After stirring

for exactly 2 hours, the solution is filtered, if necessary, under

a slight sSuction, on analytical filterpaper which has been previously
dried at 100 °C and weighed. If the filtrate which passes: thtough

is not clear, the solution is filtered again . Finally the filter is
washed with a small quantity of CH3O0H, dried in oven at 100 °C
until constant weight is reached and weighed again. The residue

is expresséd in parts per 100 parts of TiCl3 used.

4. Method for emptying containers and for sampling.

A, The containers in which TiCl3 is packed and delivered, are
emptiad into polythene bags, previously deaerated with dry
. and oxygen-free nitrogen. These bags are provided on one
side with a 4-5 cm diameter stainless steel tube, closed by
a rubber stopper.

The other side is bound tight to the container after unbolting
and quickly removing the blank flange. When the material
has been passed into the bag the container is removed and the
mouth of the bag is rapldly closed bya suitable binding (fig.
3)

B. The rubber stopper is removed from the metal tube and TiCl
is placed in previously prepared glass vessels, provided with
a ground glass stopper, and which have been carefully dried
and filled with dry nitrogen. Durmg the operation a small
quantity of nitrogen is continuously introduced into the glass
' vessel. When full, the glass vessel is closed with the glass
stopper previously greased with a silicone grease.

The operation is continued in the same wéy\until the bag is
completely empty (fig. 4).

C.  To withdraw from the glass vessels the amounts of TiCl;
which must be used for the polymerization or as samples
for analytical purposes (for this, 250 ml glass vessels:with
ground glass stopper are used), the glass stopper is qmckly
removed and replaced with a Fubber stopper fitted with a
glass tube of 2-3 cm diameter and a small tube for introduc-
ing nitrogen : both tubes are closed by rubber stoppers.

The small tube is connected with a dry nitrogen supply, the

MOD. BEPS 4 (A4) - 20 000 9.56
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6.

stopper on the big tube is removed and the glass jar i&
turned over introducing the large tube into the vessel in
which the desired amount of TiCly is weighed. TiClj is
introduced by tapping on the glass jar.

For withdrawing analitycal samples see the description of
the method for the chemical analysis of TiCl3.

Specifications for TiCl3.

TiCly

absent

Residue in methanol  max 0.2%

Residue on the sieve .
(850 meshes/sq. cm)  absent.

MOD. SEPS 4 (A4) - 20.000 9.585
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PROCEDURE FOR SAMPLING TiCl,
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PART B

ISOTACTIC POLYSTYRENE

Milano, Mewere’c o 73tk 1454,
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PREPARATION OF ISOTACTIC POLYSTYRENE AND PURIFICATION OF

THE POLYMER

Isotactic polystyrene is prepared by polymerizing styrene in solution in
the presence of suitable catalysts which, in general, consist of organic
aluminium compounds and transition metal halides. The method describ-
ed has been selected in order to obtain a polymer having an average
viscosimetric molecular weight of about 600, 000 to 800, 000.

The selected conditions are not absolute but allow the desired product to
be obtained with a good reproducibility.

. l. Raw materials and solvents,

(a) Styrene.

The average characteristics are as follows :

D20 = 0.9061
|

NIZDO = 1.5463 \
Purity as determined by the refractometric method = 99.6 1
Purity as determined by the cryoscopic method = 99.5 min. :
Polymers = absent ‘

’ | Peroxides = 0.00032%

Aldehydes = 0.0083%
Phenylacetylene < 0.01%
Stabilizers ) = none.

(b) Benzene,

Anhydrous, having a purity higher than 99. 8% and being free of
sulphur compounds (thiophene). Contains generally from Cy to
Cg8 hydrocarbons impurities; particularly unsaturated hydro-
carbons must be reduced to a minimum (bromine number less
than 0.02).

MOD. SEPS 4 (A4) - 20.000 9.58
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2.

A quick and efficient empirical method for determining the
purity of the solvent consists in adding a few drops of TiCly :
an intense orange colour must be obtained without any tur-
bidity or precipitate.

2. Catalysts,

The usually employed product has a TiCly content higher
than 99% . The usual' yellow colour is attributed, rather
than to the presence of iron, to partial decomposition of

. the TiCly which, when freshly distilled in a nitrogen atmos-
phere (b.p. 135.8 °C at ordinary pressure),is practically
. colourless.

The analytical determinations, carried out according to the
usual methods, are :Ti'"', total Ti, chlorihe, Fe.

(b) Triethyl-aluminium.

Triethyl-aluminium is prepared by dehalogenation of the
“modnochloride with Na. It is diluted with benzene in a

1:1 ratio by weight, corresponding to a theoretical concen-
tration of 435 g/1. The purity of the substance is determin-
ed on each batch by gas volumetric and potentiometric -
methods (see enclosed methods). .- |

In general a triethyl-alumin)ium with a purity not lower than

. ' 85-86% based on total aluminium, and a Cl content correspond-
ing to a monochloride content lower than 3% (0.7% Cl) can
be used.

3. Apparatus.
The apparatus used for the experiments consists of :

l. A 4 litre steel autoclave, operating pressure 10 kg/sq. cm. ,
max; operating temperature 150 °C, provided with :

- A blade type stirrer rotating at about 350 r. p. m.

- Thermometer pocket (with thermometric resistance, or
thermometer)

- Manometer (range 0-10 kg/sq. cm) with stop valve.

MOD. SEPS 4 (A4) - 20 000 9.58
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- 3 feeding tubes; with stop valves

- An insulated heating Jacket, with fluid circulation, and
thermometer pocket (-W1th thermometric resistance or
thermometer)

- Tight plug for fixing the feeding funnel on the head.

2. A glass feeding funnel, graduated from 0 to 500 ml, with
cock. This is fixed at the moment of its use and is taken
off after the charge is completed.

Before starting to charge, the autoclave is kept under a light
positive nitrogen pressure. The nitrogen must be free from
oxygen and humidity.

A suitable apparatus to purify the commercial N must be pro-

vided.

Polymerization conditions.

The catalyst is prepared in the same autoclave used for the poly-
mgrization.

Y .
The typical conditions for the preparation of the catalyst are the
following, starting with the autoclave already evacuated and
washed with nitrogen :

400 ml of benzene are charged in the 500 m! drip-feed funnel
mounted with a PVC tight joint in the hole on the head;

. 44 ml equal to 0.4 mols (75.8 g) of TiClg will then be added and

thereafter the volume increased to 500 ml with benzene. This
will be poured into the autoclave and the funnel is washed with
further 500 ml of benzene.

The stirrer is started and in the meantime 100 ml of benzene
are charged into the funnel, adding a quantity of AlEt3 solution
containing 1.2 moles (= 137 g) of active substance.

(The total solvent introduced is about 1200 ml).

When the required temperature is obtained (70 “C), the pour-
ing of the diluted triethyl into the autoclave will be started. The
operation lasts 10-15 minutes in all. The temperature must be
maintained around 70 °C. ‘

Now, through the same funnel and stopping for the moment the

.MOD. BEPS 4 (A4) - 20.000 . 9.58
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stirrer, about 1800 ml = 1600 g of styrene will be added.

The funnel is quickly taken off, the hole closed with its plug, and
the stirring is resumed. The required temperature is obtained
almost immediately and must then be maintained at 70 + 4 °C
by convenient heating and cooling control.

The inner pressure rises and remains at 0.4 - 0.7 kg/sq. cm.

'On the basis of the mentioned quantities, the polymerization con-

ditions are the following :

Concentration of the polymer 60% vol.
Concentration of the catalyst 70 g/L
Mol. ratio AlEt;/TiCly . 3.0
Tempera.tﬁre | ' : 70 °C
Time o 7 hours.

At the end of the above mentioned time the reaction is stopped

by introducing into the autoclave, under nitfogen pressure, about
400 ml of methanol in order to destroy the catalyst. Contempo -
raneously the heating is stopped" and a.rapid cooling with water
circulation is carried out.

When about 45-50 °C will be obtained in'the inside, the auto-

clave must be vented (because under pressure owirig to the de- -
veloped gases) and is then opened and the polymer discharged.

Purification of the polymer.

The mass discharged from the autoclave is dark brown because
of the presence of the catalyst, and contains the isotactic p01y=
mers swollen by the solvent.

The purification is carried Quf in two different stages : washing
with alcohol and extraction with solvents. '

() Washing with alcohol.
Methyl alcohol is used normally. This operation is per-

formed in order to remove the catalyst, the solvent and the
residual monomer. The finer the particles of the polymer
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5.

are and the easier and quicker this operationis. For this
reason it is carried out in a normal paddle mixer. Usually
washing 3 times is sufficient to obtain a polymer with a
good degree of purity. During this operation it is convenient
to 1imit the contact with the air,” which oxidizes the products
of decomposition of insoluble inorganic materials such as
Al(OH)j3 and TiO, which increase the ash contents of the
sproduct. '

(b) Extraction with solvents.

The extraction is carried out by treating the polymer with
acetone or methyl-ethyl-ketone. The extraction is carried
out in a conventional extraction apparatus. The product is
finally dried in an oven at 80 °C in a stream of nitrogen.

The following table shows the average result of a typical

operation :
Catalyst
Al(C,H TiCly ,
(C2Hs)3 L4 Al/Ti| T Time
‘ » - mols (0%
ml g mols ml 8 mols |
159 137 | 1.2 44 |75.8 0.4 3 70° | 10-15'
' )
Polymerization Conditions
Moromer Solvent cata- |
, . lyst T Time
ml g |mols |vol.% ml | vol.% g/1
1800 | 1600 | 15.3 60 1200 40 11 70 °C 7h

MOD. SEPS 4 (A4) - 20 000 9.58
.
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6.
 Amorphous Isotactic
acetone polymer
extract polymer insoluble in acetone insoluble in MEK
g % of po % of pojmol. polymer soluble % on po
lymer 8 lymer|weight in MEK % 8 lymer
50 4.16 1150 |95..84 | 650,000 2.1 1125 93.76

&« T Uiy eo® " - 7 e
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ISOTACTIC POLYSTYRENE

Preparation of high molecular weight polymer.

Milan, November 28th, 1956
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PREPARATION OF ISOTACTIC HIGH MOLECULAR WEIGHT

POLYSTYRENE AND PURIFICATION OF THE POLYMER.

. Isotactic polystyrene is prepared by polymerizing styrene in the pre-
sence of suitable catalysts which consist, in general, of organic aluminum
compounds and transition metal halides.

The method here described allows to obtain high conversions and a con-
siderable productivity in terms of g of polymer per g of catalyst.

The data are to be considered as indicative; reproducibility is however
rather satisfactory.

‘ 1) Raw materials and solvents.

(a) Styrene.
The average characteristics are as follows:

20
D, =0 9061
| 20
: N_ = 1.5463
: D
- ' Purity as determined by the refractometric
method = 99.6%
Purity as determined by the cryoscopic
method = 99.5% min.
. Polymers = absent
Peroxides = 0.00032%
‘ Aldehydes = 0.00837%
Phenylacetylene ~ less than 0.01%

T
|
| "(b) Benzene.
| The employed benzene should be anhydrous,of a purity high-
| er than 99. 87 and should be free of sulphur compounds
(thiophene) or unsaturated hydrocarbons (bromine number
' less than 0. 02).

MOD, SEPS 4 (A4) - 20 000 9.94
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Small amounts of aliphatic and aromatic Cgto Cg hydrocar-
bons are tolerated. Only a yellow-orange coloring, and no -
turbidity or precipitate, should occur when adding a drop

of titanium tetrachloride to the solvent.

2. Catalyst,

(a)

TiCl, .

Its pl31rity must be higher than 99. 6%, only very low contents
of TiCly and TiO, being tolerated.

Its color must be a deep violet (white spots indicate a dete-
rioration of the product with formation of TiO,); fineness
must be such that no residue is left on a sieve of 5500 mesh.

Triethyl aluminum.

Triethyl aluminum is prepared by dehalogenation of aluminum
diethyl monochloride with sodium and is supplied in appro-
ximately 50% anhydrous benzene solution. The solution strenght
is determined by gasvolumetry or by potentiometric titration.
(See Part A Encl.N°2 for methods). The chlorine content

must be below 0. 7% (correspondingto about 3% monochloride).

3. Apparatus. ‘
The apparatus consists of:

(a)

(b)

(c)

MOD. BEPS 4 (A4) r 20 000 2.%8

A 4 litre steel autoclave, operating pressure 10 kg/sq. cm,
max.operating temperature 150°C, provided with:

- A blade type stirrer rotating at about 350 r.p. m.

- Thermometer pocket (with thermoresistance, or ther-
mometer) _

- Manometer (range 0-10 kg/sq. cm) with stopcock

- 3 feed inlets, with valves

- an insulated heating jacket, for oil circulation, with
thermometer pocket

- an opening on top, with plug.

A glass dropping funnel, graduated to 500 ml, which is in-
serted at the moment of its use in the opening on top of the
autoclave, by means of a short piece of P. V.C, tubing.

A 100 ml glass flask, with ground glass stopper, a small
glass tube with stopcock attached on one side and a nipple
at the bottom.
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(d) A 250 ml glass funnel, with stopcock, and a sharp flute
mouth ending tube.

Before starting the operation the autoclave is completely deaerat-

ed and is kept under a small positive nitrogen pressure (the gas
must be free of oxygen and humidity).

4) Charging the autoclave and polymerization.-

The catalyst may be prepared separately, usually however it is
convenient to prepare it in the same autoclave where the polymeri-
zation is performed .

TiC13 is weighed in the 100 ml flask, which is carefuly dried; the
bottom nipple carries a short piece of P.V.C. tubing with a screw

' clamp.

TiCl, is extracted from its container in a stream of nitrogen, ar-
riving through the side tube of the 100 ml flask; the flask is then
stoppered and the stopcock is closed.

29.3 g are used, corresponding to 0. 19 mols.

The autoclave, previously deaerated and dried is under a slight
nitrogen pressure. 200 ml benzene are measured in the 250 ml
dropping funnel. The plug on top of the autoclave is removed and
the nipple of the TiCl3 containing flask is rapidly inserted into it:
the flask is also kept under nitrogen. The screw clamp is opened
and removed and, by means of the solvent, the TiC13 is trans-
ferred into the autoclave; the flask is then washed with more sol-
vent. The plug is screwed on, the stirrer is started, and the in-
‘ side temperature is brought to 80°C.

190 ml benzene are introduced in the 500 ml dropping funnel,
which is inserted on one of the 3 feed inlets, and a volume of alu-
minum triethyl solution containing 0. 0634 mols Al(C2H5)3(7. 23 g)
is added to it.

The mixture is introduced in the autoclave, under stirring, in about
10 to 15 minutes. Once the addition is completed, 280 ml benzene
and, finally, 1330 ml styrene {about 1200 g) are added in succession
through the dropping funnel.

The time is noted and the reaction is continued for 18 hours, keeping
the inside temperature at 80 + 4°C.
e

MOD. BEPS 4 (A4) - 20.000 9.8%¢
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With the amounts indicated, the polymerization conditions are as
follows:

Momoner concentration 66.7% by wol.
Catalyst concentration 18.2 g/1
Molar ratio AI(CZH5)3 0.33

TiCl,
Temperature 80°C
Duration 18 hours

At the end of this time 300 ml benzene are added and stirring is
continued for one hour longer (the benzene addition is made in
order to swell the polymer and make it more crumbly); then about
300 ml methanol are added, and the autoclave is cooled rapidly by
circulating cold oil.

As soon as feasible, the gases deriving from the decomposition of

the catalyst are vented, the autoclave is opened and the polymer is
taken out.

Purification of the polymer

The polymer is purified with commercial methanol. To this end it is
cruinbled, soaked for sorme time in'methahol; pualverized and then
washed several times by decantation with methanol. After this
treatment it appears as a grey powder with greenish-black spots.

If one does not want to treat the entire batch, this is filtered and
dried on the filter as much as possible and weighed; then a weigh-
ed average sample (400 g) is filled into the extraction apparatus
and extracted continuously with hot methanol for a convenient
length of time. '

Finally the purified polymer is washed on the filter with methanol
and dried in an oven at about 80°C, in a nitrogen atmosphere,until
the weight is constant. From this weight the yield on the employed
styrene is calculated.

Two average samples of the purified and dried polymeér are extract-
ed in a Kumagawa apparatus with acetone and with methyl-ethyl-ke-
tone; on the dried M. E. K. residue the mol-wt. is determined. The

extraction may obviously be carried out on larger amounts or on the

e

20 000 ®.56
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totality of the polymer, using in succession the various solvents.

Summary of the operative conditions

(a) preparation of the catalyst

TiCl, Al(C,Hg)3 Al(C2Hs)3 | Tempe-| Durar
TiCl rature tion
g mol ml - mol g ml . °C minutes
salvent sol, mol/mol
-2/9;._3 0.19 200 0.063 7.2 190 0.330 80 10-15
(b) polymerization
Benzen‘e Styrene Temp. | Duration
added ml total ml ml g mel %vel. °C Hours
280 670 1330 1200 11.5 66.7 80 18

(c) Average results

Polystyrene: residue after extraction with M. E. K. 1080 g

- MOD. BEPS 4 (A4) - 20 000 9.56

Monomer conversion

Yield g/g catalyst

90%

29.6

Mol. wt. approximately 5.000. 000

Intrinsic Viscosity

6.9
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VISCOSIMETRIC DETERMINATION OF THE MOLECULAR WEIGHT

OF ISOTACTIC POLYSTYRENE.

) Viscometer: Desreux - Bishoff type (Bull. Soc.Chim. Belg. 59,38,1950)
Solvent: The determination may be carried out either in tetra-

lin at 100°C or in toluene at 30°C; the first method

is suitable for polymers of rather high molecular
weight or in general for polymers soluble only with
difficulty. The second is successful only with isotactic
polystyrenes showing a comparatively good solubility.

' Commercial tetralin is distilled in a CO, stream and
in the presence of 0.2% hydroquinone.
After distilling, the solvent is kept in an inert gas
atmosphere.

Toluene must be of analytical grade, distilled and
kept in a closed vessel,

Preparation of the solution: 0.01 a 0.03g of finely divided polymer
are weighed in the small beaker supplied with the vis-
' cometer and 10 ml solvent are introduced thr ugh a
pipette calibrated at room temperature. When tetralin
is used the beaker is placed in an oven at 150° and left
there for 2 1/2 hours in order to dissolve the substance.
The beaker is inserted into the ground glass joint pro-
vided in the viscometer. The viscometer is then ptaced
. in the thermostatic bath. When toluene is used the so-
lution is obtained by shakihg and moderate heating.

Efflux time determination: 10 minutes after the viscometer is placed
into the thermostat, the efflux times are determined
until a perfect reproducibility is reached. The solu-
tion is diluted with 10 ml solvent and the efflux times
are determined again, Finally another 10 ml solvent
is added and the determination is repeated. From
these determinations the relative viscosities are ob-
tained by dividing the efflux times of the solution (ts)
by the efflux time of the pure solvent (t.).

‘ ’ ts
')Zrel. = —r—

} MOD. SEP8 4 (A4) - 20.000 9.3%8
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From the relative viscosities the specific viscosities
are calculated.

, M, SP _;qzrel'- 1

By plotting 4 spec/c versus c(c= g/100 ml of solvent)
and by extrapolation for ¢ = 0 of the straight liné that
passes through the different points, the intrinsic vis-
cosity [;,?'_] is obtained, expressed in 100 ml/g.

Calculation of the molecular weight: from measurements in tetra -
lin at 100°C the average viscosimetric molecular
weight is obtained by the equation:

[p] = 0.94 x 10"%(3,) 0 73

From measurements in toluene at 30°C the average vis-
cosimetric molecular weight is obtained by the equation:

l' B (Makromoleculare Chemie 20,37 - 1956).

MOD. SEPS 4 (A4) - 20.000 ®.56
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' PREPARATION OF ISOTACTIC POLYSTYRENE
AND PURIFICATION OF THE POLYMER

.Isotactic polystyrene: is prepared by polymerizing styrene. in solution:in
the presence of suitable. catalysts which,. in general, consist of erganic
aluminium compounds and. transition metal halides. The method deseribed ..
has been.selected:. in order. to obtain a polymer having a:molecular weight T
of about 600,000, ' L
.The. selected conditions are not absolute. but alldw the desired product: to o
_be obtained with a good reproducibility. '

1 - Raw materials: and solvents

.a) 'Styrene : . S
-The:average:characteristics.areias.follows: g
D20 = 0.9061 ) .
N20 = 1 5463 K :
. D 3
Purity as determined by the refractometric method = 99.6 :
Purity as determined by the cryoscopic method = 99.5 min. »f
Polymers = absent ]
Peroxides = 0.00032% RN
Aldehydes = 0.0083 % - S
Phenylacetylene ’ 0.01%
Stabilizers = none

b) Benzene

Anhydrous, its purity higher than 99.8%. Must result free of sulphuri-
zed compounds (thiophene). Contains generally from C; to Cg hydrocar-
bon impurities; particularly unsaturated hydrocarbons must be:reduced
to a minimum (bromine number less than 0.02).

A quick and efficient empirical method for determining the purity of
the solvent consists in adding a few drops of TiCl,: an intensive
orange colour must be obtained without any turbidity or precipitate.

-2.-:Catalysts

.Its purity must be higher than 99%, only a very low concentration of 2y
TiCly being tolerated. The usual yellow colour is attributed, rather

than to the presence of.ireon, to partial decomposition of the TiUl4 -
which, when freshly distilled in a nitrogen atmosphere: (b.p. 135,8 °cC
at ordinary pressure) is practically cologrless,’

The analytical determinations, carried out according to the usual metho-
ds, are: 'Ti’'’', total Ti, chlorine, Fe, ‘

b) Triethyl-aluminium

'Triethyl-aluminium is prepared by dehalogenation of the monochloride
'with benzene: in a 1:1 ratio by weight, corresponding to a theoretical .
concentration of 435 g/1. The purity of the substance is determined on ;fjg
each batch by the gas-volumetric method and ‘the potentiometric (see T
enclosed methods). o ‘

'In general & triethyl-aluminium with a purity not lower than 85-86%, ' o
based on. a total aluminium, and a Cl content.corresponding to a mono- ’




chloride content lower than:3% (0.7% Cl), can be used.

~ Apparatus

The appiratus used for the.experiments consists of:

1)- A'41itre steel autoclave, operating pressure 10 kg/sq.cm, max
operating temperature 150 °C, provided with: ‘

- A blade type stirrer rotating at about:350 r.p.m.

- Thermometer pocket (with heat resistance)

Manometer (range 0-10 kg/sq sm) with stop salve

'3 feeding tubes, with stop' salve

An:insulated heating jacket, with fluid circulation, and thermome-
ter pocket. '

Tight plug for fixing the feeding funnel, on the head.

:2) A glass feeding funnel, graduation from 0. to 500 ml, with tap.

This is fixed. at the moment of its use and is taken off after the
charge is completed.

Before starting to charge, the auteclave is kept under a light positi-

ve nitrogen pressure.  The nitrogen must be free from oxygen and humi-
dity. o

A suitable apparatus to purify the commercial N, must be provided.
Polymerization conditions

The catalyst is prepared in the same autoclave used for the polymeri-
zation,

- The typical conditions for the preparation of the catalyst are the fol-

lowing, starting with the auytoclave already evacuated and washed with
nitrogen: Y .

400 . ml of benzene are charged in the 500 ml drip- feed funnel mounted
with a PVC tight joint in the hole ‘on the head;

44 ml equal to 0.4 mols (75.8 g) of T1014 will then be added and the-
reafter the volume increased to 500 ml with benzene. This will be pou-
red into the autoclave and the funnel is washedwith further 500 ml of
benzene,

The stirring is started and in the meantime 100 ml of benzene are
charged. into the funnel, adding a quantity of AlEt3 solution containing
1.2 moles: (= 137 g) of active substance.

(The total ‘of the solvent introduced is about 1200 ml required).

" When the required temperature is obtained: (70°C), the pouring of the

diluted triethyl into. the autoclave will be started, The operation is
lasting 10-15 minutes in all. The temperature must be maintained on

70°C. ..

“Now, through the same: funnel and suspending for the moment the stir-

ring, about 1800 ml = 1600 g of styrene will be added.

The funnel is quickly taken off, the hole closed with its plug, and
the stirring is resumed. The required temperature is obtained almost
immediately and must then be maintained on 7Q - "4°C by convenient
heating and cooling control.

The inner pressure:rises and remains on 0.4:~ 0.7 kg/sq.cm.

-0n the basis of the mentioned. quantities), the polymerization condi-

tions. are the following:

Concentration of the polymer - 60% vol,
Concentration of the catalyst 70 g/l



Mol. ratio AlEt3/TiCl, 3.0

) , ‘Temperature 70 °C
;¥ ‘ Time 7 hours.

At the end of the above mentioned time the reaction:is:. stopped by in-
troducing into the autoclave, under:nitrogen pressiure, about:400 ml
of methanol in order to destroy the catalyst. Cohntemporaneously the
heating is stopped and a- rapld ‘cooling with water circulation is car-
.ried out

- When about'45¢5090~wi11 be obtained. - in the inéide.'the autoclave must’
be ‘'vented' (because:under pressure ‘owing to the developed gases) and
is :then opened and the polymer discharged. -

8. Puriflication of: the polymer

. - The mass discharged from the autoclave is dark brown because ‘of the
‘presence ‘of: thecatalyst, and contains the isotactic polymers swollen
i by the selvent.
| . _‘ The purification is carried out-in two different stages -washing with
‘ -alcohol and extraction with-solvents.

a) Washing with -alcohol

Methyl: alcohol ‘is used normally. This operation is performed in order
to remove the catalyst, the-'solvent and the residual monomer.  The fi-

ner the particles of the :polymer are and the easier and quicker this

L operation is. For this reason it is carried out in a3 'normal paddle

e mixer. Usually washing;3 times is sufficient to obtain a polymer with
a good degree of purlty .Dyring this operation it is convenient to
limit. the ‘contact with the. air, which oxidizes the products of decom-
position of insoluble inorganic materials such as Al(OH)g and Ti0a,

-which increase. the ash contents of the product.

b) Extraction ‘with solvents .

The extraction is carried out ‘by treating the polymer with acetone or
. methyl-ethyl-ketone at the boiling point. In the first case the resi-
- dual polymer is partially. soluble in methyl-ethyl- ketone. The extrac-

[‘ tion is carried out ina conventional extraction apparatus The pro-
?J‘ ‘ ‘duct is finally dried:in an‘'oven at 80 °C.in a stream of nitrogen.

The following table shows the average result of a typical operation:

'Catalyst

A1(CyHs5)3 - micly | Bl T “Time
~1 mols c® '
“ml ' g mols ml Cg mols
159 137 | 1.2 |:44 75.8 0:4 | -3 - 10° 10-15’




Polymerization Conditions

Monomer ¢ 'Solvent Catalyst T Time

) 1

ml g | mols vol. % ml vol. % ¢
1800 1600 © 15,3 60 1200 40 71 70 °C Th

Proeduct obtained

Amorphous ‘I sotactic
acetone ‘polymer insoluble in acetone pquwer insoluble
extract ' in' MEK
% of % of mol. polymer soluble % of
g ‘non, - mon. weight in MEK g |monomer

50 3.1 1150 71.8 650.000 2.1 1125 70.5
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VISCOSIMETRIC DETERMINATION OF THE

MOLECULAR WEIGHT OF ISOTACTiC POLYSTYRENE

Viscometer : Desreux - Bishoff type (Bull.Soc.Chim.Belg. 59 38
(1950 ) | |

‘ o. Solvent ¢ The defermination may be carried out either in tetra~
Fﬁ* ‘1lin at 100°C or in toluene at 30°C; the first method
is suitable for polymers of rather high molecular
weight which in general are soluble only with diffi-
culty. The second is successful only with ieotactid
polystyrenes of relatively low molecular weight (low-
er than about 500.000). _

Commercial tetralin is distilled under vacuum in a
CO, stream and in the presence of 0.2% hydroquinone.
After distilling, the solvent is kept in an inert gas
atmosphere.

Toluene must be of analytical grade, distilled, and
kept in a cl®sed vessel.

Preparation of the solution : 0.01 - 0.03 of finely divided poly-
mer are weighed in the small beeker supplied with the

viscometer and 10 ml solvent are introduced through
& pipette calibrated at room temperature. When tetra-
lin is used the beaker is placed in an oven at 150°
and lef? there for 24 hours in order to dissolve the
sﬁbstance. The beaker is inserted into the ground
glass joint provided in the viscometer, which is lu-

2



bricated with a small amount of gilicone g;eaae, The vi-
scometer is then placed in the thermostatic bath. When
toluene is used the solution is obtained by shaking and

moderate heating.

Efflux time determination ¢ 15 minutes after the viscometer is

placed into the therﬁostat, the efflux timea are deter-
mined until a perfect reproducibility is reached. The so-
lution is diluted with 10 ml solvent and the efflux times
e-e determined againe Finally another 10 ml‘solvent are
added and the determination is repeated, From these deter
minations the relative viscosities are obtained by divi-
dind the efflux times of the solution (ts) by the efflux
time of the pure solvent (t,).

? rel. ==“"l:s

o

From the relative viscosities the specific viscosities

are calculated.
7 sp = Pprel - 1

By plotting % spec/c Wf#us ¢ (¢ = g/100 ml of solvent)
and by extrapolation for ¢ = O of"the“straight line that

passes through the different points, the intrinﬁie visco-

sity[?] is obtained, expressed in 100 ml/g.

Calgglation of the moleculag;wsiggt . from measurements in tetra~

lin at 100°C the average viscosimetric molecular weight
is obtalned by the equation 3

[7] = 0.94 x 1077 (Y 0.13
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From measurements in toluene at 30°C ‘the average viscosimetri¢ mo-
lecular weight is _obtained by the éq_uation $
‘J: | — E -:— 4 .
[7(] = 1,10 x 10 4 :(MV)% © 725

(Makromoleculare Chemie 20 37 - 1956)
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LABORATORY PREPARATION OF TiCl,

Milan, November 19, 1956
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LABORATORY PREPARATION OF TiClj

o T 2 T

3 Raw Materials
T_iCl4: .
The titanium tetrachloride to be used must be distilled, colorless and
free of impurities (SiClg, CO2, COC12).
¢ Hz : ‘ . :
" Hydrogen must be as pure as possible, preferably electrolytic.
Apparatus
. In the attached scheme the apparatus required for the preparation of
) 15 - 20 g/h TiCl3 is illustrated.
‘ 1) A Hz-cylinder.
2) A N,-cylinder.
, 3) A 50 l-gasholder. .. ~
- 4) Mercury safety valve .
5) Hz-sc'rubber, consisting of an iron tube of 40 to 45 mm diameter,
) 1500 mm high, provided with a grate on the bottom and filled with
reduced copper’/supported on pumlce heating is done by means of
a 1.5 kw electric coil.
, 6) Water cooler, conmstmg of an irpn coil of 9-12 mm diameter,
. 1 m long, welded directly to the lower part of apparatus 5) and
% i' connected to a trap 7) by means of a rubber stopper.
- 7) A trap consisting of a 1 liter-glass separatory funnel provided with
2y a bottom discharge.
»; 8) - Regulating pyrometers.
- 9) 1 liter- Drechsel flask, empty.
‘. 10) 1 liter-Drechsel flask contammg concentrated H,SO
: 11) A drier consisting of an iron tube of 40 to 45 mm dlameter. 1000
mm high, filled with glass wool impregnated with P,Og.
12) Mercury gauge.
s 13) 14) Flowmeters containing vaseline oil as manometric liquid.
L e 15) Thermocontrolled oil bath.
: 16) 2lliter-Drechsel flask, empty.
P 17) 2 liter<Drechsel flask containing TiCl4.

18) 0.5 1-Drechsel flask as gas mixer.

Eoo,
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19) Mercury thermometers.

20) Reactor: consisting of a stainless steel tube of 45-50 mm dianeter,
1500 mm high, heated by a 3 kw electric coil and connected with ap-
paratus No. 21 by means of a flange. The reactor must be very
carefully insulated so as to avoid air drafts along the outside walls.

21) Stainless steel separator for TiClj consisting of a cylindrical part,
300 mm in diameter and 200 mm high, and of a conical part, 200 mm
high, provided with a bottom outlet and with a jacket for circulating
water at 50 to 60°C. ’ ‘

22) 2 liter-glass separatory funnel for collecting recovered condensed
TiCly. The connection with apparatus 21 is obtained by means of
rubber and stainless steel tubes of 30 to 35 mm diameter, with
openings on top for inspecting the 1n51de, provided with rubber

stoppers.
. 23) Glass condenser with circulation of brine, with an 1n51de tube of
’ 20 to 25 mm diameter, 1 m high, connected by means of a ground
joint,

24) Glass column for water scrubbing; inside diameter 35 mm, 2000
mm high, filled with Raschig rings.
25) H,-burner.

For the connections, glass pipes, rubber stoppers and heavy rubber

tubings are used. Screw clamps can be used on the rubber tubings
(except for u).

Operating conditions

Flow rates: H, at flowmeter 13) 95 N1/h
H, at flowmeter 14) 705 N1/h

. Temperature in column 5) ; 350 to 400°C
Temperature of thermostatic bath 15) 801C
Temperature of the reactor 850 to 900°C
Temperature of the water in the .
jacket of apparatus 21) ‘ 60 to 70°C
Temperature of the brine in condenser 23) - -20°C

Operating procedure

1) The apparatus is swept with N2 to remove air completely.
2) The tightness of the system is controlled

- 3) N, is substituted with Hj
4) About 50 1/h HZ are introduced through flowmeter 14) and heatmg

of the copper column and of the reactor is started, controlling
the temperature by means of the regulating pyrometers.

MOD. SEPS 4 (A4) - 20.000 - 1,86
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5) Thermostatic bath 15) is heated to the desired temperature
6) Water and brine are circulated.
7) H2 is introduced in the amount stated, controlling the flow-rates
by means of flowmeters 13)and 14).
¥
Once the apparatus is running the position of the sbp%:ocks must be the
following:

a) a, h, g, o: ..;)pen
b) b, ¢, d, e, f,i, 1, m, n, q: closed.

Stopping of the o‘peration is done as follows:

1) Stopcock g is closed thus stopping the passage of H, through flow-

meter 1377

2) Heating of reactor 20, of column 5) and of thermostat 15) is
stopped.

3) Stopcock e and ¢ are opened and a and o ‘are closed.

4) The circulation of waters and brine is stopped

5) Column 24) is swept with N, through stopcock 9).
6) The apparatus is kept under the pressure of a gasholder.

- The position of the stopcocks must now be as follows:

a) c, e, h: open )
b) a, b, d, f, 8 i, I, m, n, o, q: closed.

Discharge of the pi‘bduct

The TiCl3 obtained is collected in separator 21) as a very fine violet
powder. It oxidizes at tlie air and can ignite, thus causing dangerous
fires in the presence of H;: it must be handled very carefully.

The discharge of the product is ﬁﬁrried out through a rubber tubing of
large diameter (40 mm) closed with screw clamp 1, connecting se-
parator 21) with test tubed\ in which the product is collected.

Test tubek (40 mm diameter, 200 mm high) must be previously deaerat-
ed by sweeping it with oxygen-free nitrogen. ;

This is done through stopcock m, removing A slightly from the rubber
tubing carrying clamp 1. - ‘ ‘

Once the discharge is completed, 1 is closed, A is removed from the
rubber tubmg and quickly closed with a rubber stopper .

' NB The product may form aggregates in separator 21) so that tapping

on it lightly may be necessary to facilitate the discharge.

BSEPE 4 (A4) - 20.000 - 1.BE
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CORSILTNAUIONT SUI DATI TICNIST OONTIUTT FULLA
LETTERA "POLYPROPYLERE PRLASTRICS AGRTSLTNTH
(UZIOR CARBID.

Fremense

Le considerszioni contenute nelle preseute note si rifo-
riascono ui risultati ottenutl a Custellanze nelle prove
d1 caretierigzezione dei quantitativi di poli ropilene
poetl 2 nostrs disposizione.

Lo guasi totelith dei prodotti ds nol eseudnsii ers di
peso wolecolare clevato. Per avere una fluiditd $ale do
garantire una huona levorahilith & steto per lo pilt .e-
cessario procedere ad wie Jdesredezione dermilca osside-
tiva per levorszione su mescolatore a ciliudri =lle tem-
perature 4l 2004220°C,

dstda precisezione, effettustn 5110 scopo d1 consentire
une valutezione obietiiva di quento verrd in seguito e-
sposto, non dovrehlbio perd notevoliente influire sulla
sectanze delle noctre consideraszioni. Infotii 4 velori
ottenutd oul msterisle desrsdato doviebhero risultars
inferiori, ma non wolto discostl, da ~uelli di msteria-
1i di pari grado ottenuti direttmueite delle polimeriz-
zagzlone,



,%nmﬂgmg;om sl puito 1

Be

b.

Viene richiento che il grado dei due +ipi di polipro-

pilene presi in consideragione nella letders, mis:rato

con l'sppsrecchlatura e le condizioni gtondard per il
polietilene (1309C, carico 2,1 kg)y sie compreso fra
0’1 2] 20 &.ﬁ;/ﬁiirli ’

ses.mendo 1l grodo cone indice 44 levorabilith del me-
terisle scraebbe, a nostro avviso, opportuno cheé la mi-
surs venisse effettuate ad una temperstura proaszime a
quella reclmente adottata nelle levorszioni del poli-
propilene. Abhiauo percid scelto, per le nostre rove,
1a temperstura di 250°C mantenendo il carico a1 2,1 kg.
In teli condigzioni, l'intervsllo di valori, ocorrispon-
derte & prodotii di buona lavorahilith, 2 compresno fra
0,1 e 4 dg/min,

uffettuando sugll stessi prodotti la deteruinzzione nel-
ie condizioni standard per il polietilene, il grado o-
scillerebbe frz valori tanto plocoll, da esaere indeter~
nilm‘bili, e 6,3 d@’mint

Rigldith o trazione

Viene richiesto che la rigiditd misurata su provini ot~

teruti per stompagsio e valutate conme 100 volte i1 vslo-

re dalle sollecitaszione riochiesta per otisnere uie defoxr-
mezione dell'l? sulle lunghezze Inlzicle, con ula veloci-
th di trezione del 10y al minuto, sia compresa fra 80.000
e 100.000 p.s.i. per un tipo, e raggiunga il valore mini-
mo di 130.000 p.a.i. per il seconds tipo di polipropilens.

L'apparecchioture Amsler per le prove 4% trazione, di cuil
» dotsto il nostro Leborzitorio, non & munida di un siste-
ma ai ingrendimento dei gralici. Risulte guindi esssei 4if-
ficile epprezzare con la necessarils esattezza la deforme~
zione dell'1y s il corrispondente valore del ocarico.

Le noctre determinazioni sul valore della rigiditd ven-
gono eseguite a flessione (Stiffness test D T47-48 T). X
velori ottenuti sui materisli finora esasinati sono com-
presi fra 57,000 e 143.000 p.s.i. In base e datl in no-
atro possesso e riferentesi a materiell enaloghi al po-

e
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1ipropilens cristalllne (~arlex 50) si pud fissare 1l
rapporto £ o rigldits a flescione o rgidith a traszio-
ng in 1 3 1,4 oirce. pgreid 1 velori da noi trovati
corrisionderebbero, in una prova & traziona, & T9.800
@ 200,200,

sismo d'avviso che gli errori compiuti con gquestia arbl-
trarie trasformcgzione risulteno inferiori a quelll che
si sarebiero compiuti tentando a4 sppreszere i valori
delle rigidith s trazione sul gratici ottenibili aon
1a noatre epsarecchiatura.

Ter ottenere una conferma al valorl de noi calecolatl

e el rapporto 1 1 1,4 da nol assunto occorrerebhe one-
guire prove sull'spparacchiatura Instron di cui & dota-
to i1 “ehoratorio dell'Istituto di Riocerche Folymer a
Terni. |

Rileviemo ancora che la rizidith del polipropilene va-
ria, pil che con 1l srado del prodotte, con la percentun—
1ls 3i orisiellino misureta in base all'estratto eptani-
¢o o slla densith. isumentando le percentuale di prodot-
40 cristolline e 1z dernsith sumente, secondo una funglio-
ne lineere, enche la rigidith.

Pure aevansando gualche riserva in conseguenza delle ve~
lutazioni indirette da mnoi effottucte ritenieo possibi-
@ soddisfare ls richieste avenzate nells lettera in 6-

seme in merito alls rigidith del polipropilena.

Viene richiestio che 1 due +ipi consideratl di polipro-
pilene, sollecitati rispetilvamente con 1000 & 2000 p.s.i,
alle temperatura di 509¢ e per la dursta di 1000 ore, non
diano luo:z;o0 ad una deforuezions comples:iva superiore sl
Le prove debbono esaerd eseguite su provini dai $,02x0,125x%
i{nches, ottenutl per staupagglo. '

De parte noaira sono state effet uate finors s0lo prove
orientative che hanno raggiunto le durate a4 300 ore,

con. una sollecitesione 41 1070 p.s.i. 11 polipropilene
sperisentato ha une viscosith intrinseca 3,27 8 un re-

of e



siduo elltestrazlone estenion dell'8s,, ed 3 uno frs i
nigliord fra gquelli dm nol eseuinmii.

L 60%C, con lg mollecitazions di oui sopra, si ha uvse
Jeformesione iniz nle dal 5/, rag iuate in 20 ore clroe,
e succescivaserte uwie delorwmoezions ap rossiuativeauente
sostents (misurota nel tres-o fra 106 & 200 ore) ai
0,012//h, corrigsondente a 12, in 1000 ore. L& deforma-
sione aomplessiva in 1000 ore saerebbe quindi del 177.
con sollasitazioni mag.iori le deforwnzioni risultano
loglosmente piu grondi. Ad es. con un oerico di 1506
pes.ley alle temperasura di 6062 si ha une deformczio-
ne inizirle dellf 1y’ circa, oltre ad un incremento del
3,5 in 100 ore, corrispondente a 35 in 1000 ore.

s defocmmzzioni permenenti corrispondenti z earichl
pil alti sono stete de nol misurede solemenute glle
tamocreture @l 20°C.

pih precisemente con un oarico di 2430 p.s.i., & 25°C,
si ha w.ae deformazioneinigzisle del 12 circa @ un incre-
mento del 137 in 100 ore, corrispondente ad uu valore

di 1307 1n 1000 ore.

Se si assume, por il rapporto fra la deformuzione a 20°C

2 quells a 60°C i) velore di 1 3 3413 4, in conformi-
td a quento da noil rilevato per soliecitazioni pii basse,
1a deformszione %otale psy u g sollecliasione di 2000
p.s.i. & 60¢C per 1000 ore pud eswere valulcte in 3074400,

Sis pure fsceundo ls debite riserve sul valori dz moi va-
Tutati per interpolazione, ritenieo 31 poter sffenmare
che carh osoel dif icile sod.isfore le righieste fomu-
late in merisc al creep del polincopilene, Zo4rR e@sere
ayvicinato il valore richicete per 11 caxico di 1000 p.o.i.
me ¢ dc escludere, sulla tese delle nostre oonoscenss,

che el posca otterexe un materizle il quale, sotioposto

ad un oarico 31 2000 p.s.i. & 60°C per 1000 ore ui defor-
mi in misurs inferiors al 107, Cid suche s¢ si potepserg
receiungere valori assai elevetd nelle origsiol inith @

rebilith citetd sl punto 1 a.
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Cunto 2

Tauls delle nostre 00mpeloNa.

nite: Lomo mis possibile viantrore uel iim.te nasoluo
dell'?, previsto. I migliopi risultetl in fatto 4l
stel Lligznzione contro 1s degradazione 4e:r.ica sono
statl d- noi otterutl con ~antowhite Cryetals © 2246,

stoscsialth e permanense dello stebilligzante

2
.

34 pud rieponlere ef forne tivenente per quanto concsi-

ne la non volatilith delle atehilizzante se intesa

come temine generico. 3e invece fos e riferite & pro-
ve specifiche socorrerebbe concscere 1e condizioni ri-
chieste da tall prove. _
sires 1'etosszioith dello stehiligzente 4 prodotti da

ol consigliati sono di »rodusione TeSehe (Il Santo-
white & delle iionssnto e 41 2246 dells ‘mericen Cymnt-
zid). Scrh percid possibile controllare se essi siono
con.ctderati stossicl dalle Food =nd Drug sdudnigtretion.
T esome sulla soscicith di eventusll altrl staiilizsane—
41 dovrebbe essere esepulto sescndo le norue &1 setto
Tnte, norse che won S0no in nostro pos:essd.

nd del eorico di rotiura peéi ogaideaioue ternica

SOPo condizionmmento per 500 ore in aria circolante alls
tewperature i 100°C @ in ssgenze di luce si dovrh regi-
atrore uoe rid.szious dal cnrico di rotture non aupe:iore
sl 504 del velore inisiele. ,

Hon sbbieso £inoras ese:uite prove a1 queato tin0. In
vese olle nogtre connsosize citeniamo che 11 polinropi-
lene pomsa oupersre in wodo sodlisfacente guests DIOVE.

30,

3be ro%iurs per esposizious slle

luce.

2opo condigionamonto per 500 ove iun Padoosatro /ilas
vnon oi dovrh reglistrore ung ~idnzione del enrico 4l



rotturn superiore sl 30 del valore inizgiele.

Non abidimwo Tinore eseguito dot rminsgloni dl trao-
gione suil orovini esposti.

In base elle osoervozioni effettucte sul proviii fi-
nors esamincti rilevicio che cor gll anticssldonti
finors noti cie difiiecile otienere le protezione ri-
chiesto coutro l'szione dells luce. I provinl diven-
$eno fragili in periodil di esposizione che varirno
fra le 20 e le 130 ors. Solo con Zmntovhite sono sito-
t1 ro;istratl risulteti miglilori.

I1 risuliato richiesio si nud invece otteuere inclu-
dendo nel poliprosilene 1-~27 di cerbon black, Unz re-
iativa protezione vinne anche scalcurats con uguall
percentuall di casido d1 titenio rutile RA 50,
Ocecorve rilevure che i waterisli finora postl a no-
stre disponizione ersno ricchi in impurezce 4l ocui
ignorisno 1'influenze nel conlrontl delle prove di
stabilitd elle luce, Un giuvdizio pil obletilve potrd
essere 9u.65.0 solo dono sver esuminato ¢tsmploni 41
polipropilene ad elavato grado di pureszza.

Froeciono inoltre rilevare che ls velutazione besatn
sulle varicsioni del carico di rotiura e trazlioue
non & molto spnropriata. 7ih signifiosiiva sarebbe
une volutezione basata sulle variazioni del modulo
glastico.

3G Stﬂhilitﬁ del oolore

Dopo estrusione o stamupag io melle normell condizio~
ni operative il prodotto dovrh re;istrare varisszioni
ai colore uciformi con unz sercentuamle 41 biorco i
alaeno 65 e di glallo non superiors a 25.

Non disponimmoe dell'apnhsrecchisture necesseris o miou-
rare 1 velori citati. Inolire, anche in suesto ouso,
occorrarebbe partire da polipropilene molto curo men-
tre 1 campioni fiuors postl ¢ uwostra disposizione era-
no wih coloreti in vartenza e dimostrevano une forte
tordonza ad imbrunire per effetio dei tratiamentl
terisici subiti nel corso delle dlverse lavoramzioui.

Yol corso di 24 ore 41 stempagglio con stampl in acciclo
e Lasnd tenore 4l O non =i devono noture cor.oeioni negli

Y



gtaupl e non si devono notore odori porcettibili.

~on 1 prodot i molto impuri sui quali sbbisme floors

lavorato whi-imno nstat ?anomﬂni Gi corveasions a vol-
T agnal violtosi, MW iw»o oueiie noseto, in sorvelaozio~
ae oon 21ld, lo ovilunne o1 odore nanetronte e girode-

vole.

bblemo Yendo oo i owviore a questl incouverieudl oon
L‘imaxaﬁo 31 stobilizusorti, in pardicolare 4l tipo o-
pousidico. lon chbimue ovoto wodo €1 effettusre deter-
winsgloni quentitetive dei niglicramanti ottenuti, che
2000 comuncne nscal sensibili vei coufronti del fenome-
nd 41 corrosione, 4el colore o, in wisurs minore, anche
dalltodore.

fignorgereble dimporre di prodotio puro per stebilire ce
detss siahilisoszions sin necssocrie o 96 sic posslbile
godiisfers 1o richie . tr moprn oltuds,

ton & 41 .optioc coupetenca.
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