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Technical Discussionzg con sthylen cvvlenc Ternclymars
Zthylene-ifropylence tervolymer 1s produced by coordinzatio
catalysis using a vanadiunm oxychloride/’/1 alkyl cnloride
catalyst. Lortornens is the ftermoncier, a non-ccnjugated
diene. The pilot plant reactor is a 50 liter continucus
stirred tank reactor. The sclvent is hexane., Sc0lids leve
in the reactor are approximatsly & percent by welght wit
an ethylene/prcouylene ratio of 0.4. The reactivity ratic
fer the system are r, = 10 and r, = C.03. The 1rvestigat
vanted Lo know how tn go about arn ovtimization of the pr
There are, of course, twe types of cptimization: steady
state and dynzmic. The application of different prccedur
are rzquired by the ”i‘~er°nt objectives posed. The obje
here weas to find the besi reactcr conliguration and oper
conditions, a steady siate optimization,

This syctem operates at 2 hign viscosity and therefcre m
change in performance with an increase in solids lavel,
exzmple, the reactivity ratios are a function of the sta
of <he system and could va ry with conversion or visccsit
of the recezcting medium. It was uggeated that the reacti
ratios be studied 2s a funciicn of conversion on the den
scale,

In the pilot scazle cgystem , 1t apgears tnat water remova
from monomer 1is difficult. The molecular sieve material
in the procecs may not nave been regeneraied droperly. 1
should not be difficult to eveluate and nroperly size th
drying syshen.

It wezs agserted that there is 2 gel that forms as a resu
¢I the nolymerizaticn., Zrom my Derspective, wiaal annears
be a gel is protatly ccpolymer of hign ethylene compcesit
The nrovlen of monomer ¢rift nad been ignered, so that a2
mezsurement oi copclymer cmgposition usging TR could estz
whether this insolublle naterizal 1s markedly different in
compositicn frem the scluble fracticn, If so, tnen some
must ce developed to control the menomer drift which may
occur zs 2 result -0f cegregation in the reactor., Jomle cn
in cperating conditions can reduce segregation, e.3.,
mixing conditicnc, or operaticn at lower concenurations,
reducing tne solutlion viscosity sufficiently to allow
improved micromixing,
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SCUSSIoNs on The L'ol

1)
)

vmer nezntor Growd

A riumber of discussiocns were neld wit:h [r. Znzo Venin and
menters of hic groun Lo assess current programs, plans for

) the groun, vossible structure, and interzcticns end conpeora-
tion with related chemistry and vilcet plant zroups.
A program and a group struct re was suggesied, as well ag
reccemmencatvions tor ecuinnent wnich shonld be made zvail-
able to this group through other divisions anz groups in
the Instituts

A

rre. Zhaco'c groun nunbers currsntly 10 people, 211 directed
to the support of vprograms already under study ot the In-
stitute. “he obiﬁcu1VD of the group has yet to be clearly
defined. Therc ceems 1o be a paranoid interest in scale-up
witnout o sufficiently sound perceviion of the nesds of 2
polymarization prccess. Thnere 1z no ccngistent metacdeology
to be followved by tThe group in attacking new uvroblems. rcsv
of thig can te cured by some sinple charnge In the resvonsi-
bilitissz, QG-’Hl ion of the objectives, cnd the devaloument
of skills wishin the group that provide it with indepenuence
and versazllity. Trig 1s addressed in the subssnusnt discus-
sicn ¢ The clizns and needs of thls program,
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Lolzeular Welghts
--tlembrane Jimoneter- to measure I '
--Lignt Scaitering-- 10 measurc Lw .
--Gel Permeation Cnromatogzrophs- to meacure
molecular weight distritutions. AT least two
“should be available to operate at low and nicsh
tempcratures for olefins and cther polymers.
sach should have w1lt1ple detectors in order to
characterize copolymers and branched polymers
’ « elfectively.
2) olwrovwzuulon neactor System-- a generzal purnoce sysien
useful in the measurement of fundamental
kinetic data. The scale should te bench sczle
with reactor voiumes up to one liter. This
system should have pum temnerature measure-
ment and control, as ve11 as in-line compogi-
tion and molecular weight measurenent, e.g.,
refraciive indsx and VloCOole. The system,i?
possible should be interfzced with a dedicoted
micronrocecssor for control, data acculsziticn,
and evsluation., .r, Tang lr hig ;eport garlier
this year made 2 sinilar recommendazticn. |
3)chysicul :—:nfI Trangpory Proveriies .
The experinme 1 capabllities chould exist 10
develon the 2 necegsary to gcale-un neev and
nass transie rocecses what occur curing anc -
. after polyme ation, There ghould ve means cf
o determining vent, diluent, cr nonomer diffu-~
sion from the uvolymer., IZhose could be clagsical
sorption techniques or Inverse Ges Chromaicgra-
) ph&. autoclaves snould be instrumenstes to simu-
late the rezctor in order to evazluatz heat
trancfer and mirxing »henomena, e.g., 22 an aid
in agitator selzction,

p - 4 o A —~ - ~ et s 3 . LI N
I nave tried To stress-fhet the essential need for 2
Ty N 4- N a1 ~ o ~ AT R Te agpd 40 4y
rezctor zrcun is 2 fundzmental outlook with which the

N A3 A Y - . o~ Toar T4 P Y
practical problems can be attacked efficientliy, It will be
the responsivility of the zroun leader to set the tone, to

e Sy e Al A ool < ool N - L4y

chow thet such a taclk can vrovide marked improvement in
nredusvivivy.
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APPEIDIX A

Polymer Leactcr Fngineering

a Coursc by Robert L. Laurence
Beijing Institute of Chemical Industr;

He Pirg Li, Beijing, China

5 Augucst to 8 September 1982

~

Week 1 - Introduction to Reaction IZngineering of
Polymerizing uysuems
-Overview & Definitions
-Aspects of Polymer Characterizaticn
-Folymerization [lethods
-Examples of Industrial Proccsses
-lMathematical Fodelling Techniqgues
-Methedology '
-Cutline of Techniques
-Transform Methcds
-Statistical lethods
—Population Balances
Vieek 2 - Step Growth Polymerization
~Statistical Zrd Deterministic inalysis
-Simple Giep Growth
-Effect of Chain Stowppers
~-Effect of Stcichicmetry
-Rversitle Stev Growth
- Chain Growu Polymerization
-Radica rain Growth
-Cdmolvylbles :
Chain Growth Folymerization (cont'd)
Ionic Chain Growth Processes
Coordiration Polymerizaticn
- vOyOl""prlZ tion
-liayo equation
-Composition and Sequence Distribution
- Continuous & Qljmerlzatlon Reactors
-Macromixing
~Micromixing
—~xnor1menUu1 Cheservations
Beat & llass Transfer in Polymer Reactors
-Thermal Effects in Tubular & Well-stlrred
Reactors
-Mass Transfer & Devolatilization
-Diffusion in Polymers
-Continuous Polyesterification
- Dynamics & Cptimization
-Reactor Dynanics
-Cptimization Froblems
Temperature Control &
Reactor Turnarcund
-Practical Froblems in the Design and Cptimi-
tn Telymners

Week 5

Yl': ee k -f‘r

v

clicy Imrrovement

zation of Free kKadical Cheoin Srow
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ci Styrenic Tolymezs
s and Reactor Varie o _..C
cagses-Tulk
-Suspension
- Continuous Trocesses
- Controlling lunaway Reactis
Technology of Clefin POLyMCTC

- Applications and lenufacturi:-

~ Chemistry of Polymerizaticn
- Commercial Frocesses for 2ol 2invlzio,
- High Densi~-
Low Densiti:
- Propertry-Structurec Data fo
- liodels Tor :iigh Tressu o

re

for Poly(oropylene

Directions for Current & =
Development







