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It was pointed, out that a continuous well-stirred reactor 
is of necessity segregated when the product polymer is 
precipitated from the ciluerit-mor.cner mixture. However, 
the rolymerisatien reaction is first order in active polyrnw
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polymer chain length distribution, it will result in a 
considerable yield loss, predictable with reasonable
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reiat C ri Xc scale-up . An e s t imate of the heat bX*ansfeX' rClxe
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the oor1criG3.nC 0 liIbX "b S :0m. Oile jacket, i.e., £0>*> heat X773 n3 e 77
There clX*0 tv/o options open, to provide add itional he3.X
trans r area v/ith external heat exchangers, 0V* to 3p0w "The
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react cr 0. 3 V/ 011 3.3 an optima.1 pr e s sur e-t erase-p>•3.X-0 X3 a_cry •
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Duri y*> id"1 n seven weeks spent at the Institute in eijing,
ther8 V;ere several visits mad e to other research, prcducti;
and 1/00’.cning facilities in or near -Beijing and in Tianjin.

One demie al cenni ex v/as visited, the Yan Shan Chemi cal
connle:: near the Yan Shan iits . approximately 40 km s . from
3ei jina This v/as an impress ive colleexicn of production
and res earah facilities using current technoloDies to
prod ■Mr* o ci number of petrochem leals and polymer s .

I v/as host sd at the Institute of Chemistry of the Acad ernia.
Sini ca o f Lt . Oian RenYuaS. The extensive programs at the
Inst itute appeared equally as process and appl ication
f JCUssed as the oroarams at the Beijing Resear eh Institute
of 0her.;ica.1 Industry. The facilities were not w "Î rrU J- nificant!
bett /'> y» cf _Lthough the rheologi cal equipment aiready avail-
able or on order are of good qualis y .

At the Y> o f uest of href. Steohen ienk, s. UR I DO exoe -V* Trim- g _

tin- an Institute of the I-'mis try of Li rant Ind usar ’ T \
J  9 ~

pres ent r>  c ' 3 hours of lectures on polymer scier.ce and engi-
2^0 or»in g orograns in the Unire8 o j S. u 6 S  j discuss ing the fecu
and ure of the research and teaching pregrams .

fear th ri cind of my stay in Eeijing, I v/as invi ted to the
3eij in- 7 n.stitute of Chemical Technology to vi ev/ its polvm
enginee v  1 V.g end science facil ities.A brief vis i t was also
made x c a ^ g; p-"p o n- 2 P 0 7̂■ing Department at the 3 vi -Ì v o p -

sity of 3  i an jin where I preser.ted a review of our program
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A. number of discuss ions were held with IVr  # 7 '  h  ao V/en in an:
•pi Q  pCbers of his greun to asses O V_-urrent program S, p“ians fo:
the group, cessible structure 11

9 nd int eract ion G c.n C O opc:
tion with related chemistry and pil ct pianx 5 ? cups •

A program and a group struct' V» o v/a s su g g e s fo G  ^ ̂  9 cf o w 1 1 as
2?G C cmmencatiens ior en moment v/nich sh Id be made a vail-
abl e to this group through other divis ions ana uT j s in
the Institute.
Hr . Zhao’s group nunbers currentiy 1 0 pe opl o ^ 9 all g i_re etc
to the support of orograms already und er1 study a o X VA 1n> In-
stitute. The object ive of the r r ~ r 'o-4-oup ha ot u yet to be n - 1 early
defined. There seems to be a paranoid interest in scale-up 
without a sufficiently sound perception of the needs of a 
polymerisation process. There is no consistent methodology 
to be followed by the group in attacking new problems, host 
of this can be cured by some simple change in the responsi­
bilities, definition of the objectives 
of skills v/ithin
sien Cl '

U _L _L _i_ V / • ilil is
provec 

addressed in
, and the development 
e it with independence 
the subsequent discus-

ana neeas o: hits urogram.
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and Technical Service
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The Polymer Reactor group in this Institute must have a
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senerio research in the abnlicationc
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a technology 
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me in reactor 
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pG1_zrrv> r/a uiowi* reac4-ors would be an irenortant conXriXu 1/x
x00 the ao4-IVIties 0X the InstiX -, -, XoU 1/e. X ile “til rd arec l 9 wXiCV-
rnislit we*1±1 V>e c*r, -na~T» 03A with other groups xn che InsXc X X L>utojiXbhe cont 0n_L 3nd c'3 X_Lmization o■f' rqciv[’R f iza-j-ion recfct 0rQ,T1dere ar .03 B. cla f' cO ÌÙ 0 f problems v/hioh ct XG cl>’ir\hetypi c- 1 O. x cfmclny pol yrn0xxzation ovefopa f~‘Uj U VG.I.UI _ he methodoio 0y one US b usV*0mains Xin.03 s0.1 Tir\ a aXhoumh the oarticimUl — ké'P Ci + i 0 Q Cti iA
tihysfeal uxX T -, XU biojn rr.ay change. Ihp c O ClG Gec-rs shoux 3.1sr
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APPENDIX A

Polymer Reactor Engineering 
a Course by Robert L. Laurence
Beijing Institute of Chemical Industry 
He Ping Li, Beijing, China

5 August to 8 September 1982

Week

Week 2

Week 3

Week!

- Introduction to Reaction Engineering of 
Polymerizing Systems
-Overview & Definitions 
-Aspects of Polymer Characterization 
-Polymerization Methods 
-Examples of Industrial Processes 

-Mathematical Modelling Techniques 
-Methodology 
-Outline of Techniques 
-Transform Methods 
-Statistical Methods 
•-Population Balances

- Step Growth Polymerization
r-Statistidal and Deterministic Analysis
-Simple Step Growth
-Effect of Chain Stoppers
-Effect of Stoichiometry
-Rversible Step Growth

- Chain Growth Polymerization
-Radical Chain Growth 
-Complexities

- Chain Growth Polymerization (cont'd)
Ionic Chain Growth Processes 
Coordination Polymerization

- Copolymerization
-Mayo equation
-Composition and Sequence Distribution

- Continuous Polymerization Reactors
-Macromixing
-Micromixing
-Experimental Observations

- Heat*& Mass Transfer in Polymer Reactors
-Thermal Effects in Tubular à Well-stirred
Reactors
-Mass Transfer & Devolatilization 
-Diffusion in Polymers 
-Continuous Polyesterification
.am i c 3 ?a Optimi zation
:eactor Dynamic s
otimization Problems
Tempe rature Control &: i*olicy Inpi’ove::n eh
React or Turnaround

:tical Froblerns in the Design end Cntimi-
.on of Free Rad ical Cha in. Growth Poîyners
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