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trNI':'SD NATION::; INDU ''l'RIA.L DF:VF.LOPME!'J'i' OHG. :iISATION 

'l'echnic;.i.l as;·essment of some rroject-re1ated 
inform ·tion collected OU!"ing the stur.y tour 
by the Beijing Research Institute for Chemical 
Innustry in the 1Jniterl Kingdom. 

(DP/CPR/85/021} 

A report for the Government 

of 

The Peoples Republic of China 

by 

A.D.Clarke (consultant) 

of the United Nations Industrial :Jeveltbpment Or~anisation 
actinP, as thP Executing APency for the United N.., tions 
Development 1'rogr=-tmme. 

Thi~ report h;is riot bePn cle:i.red with the United N~tions 
In~ustrial Developmerit Organi,-ation which does not thE-!'efore 
sh~re thP views expressed • 
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A. SUMMARY 

A study tour by sia staff members of the Beijing HPse-!rch Jnsti tute 
for Chemical indu~try hrts been un~Prtaken in the Uniteo Kinidom, 
::i::- part of a tour cov' ring also visits to Ge:-:nany and Italy. The 
pur~os£ of thP. tour wa~' to up-date techno loey rPla tin•; to all aspects 
of ri"Sid pvc processing and applic;i. tions, and specifically to profi 1 e 
extrusion arid process in,; , anr'! manufacture of pvc window frames. 
Over a period of eight working days some six comp;rniesh.nsti tutions 
were visited in the UK as well ~s a ar~e number of companies 
exhibiting at Interplas 85 (the internC!tional P1a:·tic:· exhibition) 
in Birminp,ham. Arrangements have been made for both samples and 
technical literri.ture to be sent to the Institute in Beijing so th·:t 
comparative tec;ts can be m,de with Chine~e produced materials. A 
~i :e range of personal technical cont·cts were e~tablished.Some of 
the c0mpanies h~ve indicated their willin~ess to consider licenaing 
their tecn~ology. Potential training sources were also irientified. 
An ove·-all view of new technology rlevelo:-,:nents has been presented. 

B. IN'.i'RO"JUC'l'ION 

Tl'-,is mission of fifteen fays covered prep·1ratory work fo.!" the 
stur.y tour ann then acting a~ scientific & technical adviser to 
the tour p,roup from the Beijing !1e~·e=-1rch Institute for Cnemical 
Industry, durin~ their visits in the UK. On meetinP, the group 
at lnterplas 85 in the N:tional .Exhibition Centre in .t:irmingham 
on Y.onday 16 ~eptember 85 the consu1tant was informed that the 
group n~anned to fly to Germany on Thursday 26 September as their 
first arnointment there w ;S ~cheduled for .l"riday 27 September. 
As the UK programme h:-id been based on a departure from the lfi( on 
Sunday 29 September this necessitated ~ re-arrangement of the 
schejule. It wa~ agreed to C<i•ICl:)l the visit to Brunnel University 
an,J the factory vi d t to Betol Engineering Ltd in Luton. Vi:oi ts· 
to Yarsley Technical C~ntre in Redhill, and to Building Research 
Advisory SPrvice (BRAS) & British Board of Agr•ement at G~rston 
were therefore switched to Wednesday 25 Se;, tember. Optir:iisa ti on of 
these visits was accomplished by dividing tr.e f,roup into three tea;:; 
of tvo. One team to visit HI'.~ Syetems Ltd in Ci evedon :rnd Tewkesbury, 
one team tc BRAS and British Boarrl of Agreement, while the third 
visited Yarsley Technical Centre in Redhill (wi tr. the consultant) 
T,.e British Vouncil were informed of these requested ch;inges and they 
·1ery kindly m;ide the necessary contacts to re-sched11le thf> vbi ts 
~na the hotel accomodation requirements. As Petal Engineering Ltd 
were exhibiting ;:i. t lnterplas 85 an appointment was made to vid t 
their stand fo"!" i!iscu~sions with thPir technical personnel. 

Prior to thP. 1;roup arrjving in the UK, LB Plastics Ltd, Derby, advised 
that they were cancellinP, thP r:cheduled vid t to their f;ictory on 
Wednesday 18 Spptember. An adcii tional day was thrrefore scherluled 
to be spent at IntPrplas. Ap=irt f ··om the above cha!'lges the !lche~ule 
as det~iled in Annex A was undert~ken. 
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C. FI NI>I NGS 

lntPrplas 85 incorrorated ove~ 1,200 exhibiting companies drawn 
from 25 rlifferent countries. The total a~ount of stand space odcupied 
was 43,000 square metres within six halls of the Hational Exhibition 
Centre. T~e size and scale of thP exhibition was oventhelming for 
the group on the first day, but by di vidinP, into smaller te:uns it 
was oossible to make an improved utilisation of the time ~vailable. 
A large number of companies we!"e visited and 8a::ples of raw m;i.tPrials 
an~ technical literat~re were arr1nged to be sent dir•ct to the 
In~titute in Beijing thus off-loar.ing a weieht problem from the 
lu~gage of the members of the study group. TPcl,nical cont:icts were 
establi~he~ with a number of companies so th1t follow up action can 
be p.,..o~ressed after the ~roup return to Beijing. 

1. Nf'w tPchnology 

ti""" technology is a :-elative term, but comp-:iTed with 1982 tLP followin•: 
com~ent~ can be m.de. 

Visits to r w m~teri 1 supplies at the exhibition, and at factories 
showed th:: t wi tn regarrl to the commodity pclllymers {pvc, pe and ps) 
t~e research effort has been directed to improved &~fety in working 
conditions, and to achieving a greater degree of consistency of 
pro~uct quality. Durin~ the vi:it to ICI this was high-lighted 
when thP ~roun we!"e informed that their current polymerisation 
technology- had bPen up-graded so th1t no person now needs to enter 
a reaction vessel to clean thP polymer that u~eri to stick to the 
walls. This problem had been solved by their new polymerisation 
technioue/technology so they no longer faced the problems. It ~as 
in1icater! that ICI woul~ be p~·epared to con--ider licensing a!'ran,l<\ements 
for the technology, and ~et~il; will be sent to Mad~m Liang. The 
tcxicity of vinyl chloride has m~de a reduction in the levels 
encountered rlurinP, the manuf-,cturing stage of pvc a high priority 
of research, and the new polymerisation technology is a result of 
tha+ progr:imme. The UK legal limit of vinyl chloride in pvc is 
10 ppm, the ICI pol;!Dler is generally in the r •nge of 5 ppm. Por 
pvc rigiil bottles for water they nwe developed a t;radP with only 
1 ppm. 

:Jt, bilizer manufa.cturers have directe'.! their re:~e:1rch efforts to 
r1eve"lop a technology to reduce the toxicity risks rer'.ul ti~1g from 
the hanrllin~ of heavy metal complexes. '.!.'he development of non
~u~ting physicai forms of their :=t;iblizns, p~eviously supplied 
af fine white powders, h"c now been achieved. 'J'.'hey are now av 1.dable 
in flakes or in fine nPedle-like forms. l'l ad-H tion some o.f the 
companies offpred 'one pack' sy~;tem~; co·1taining a total ;tlbilizer/ 
lubric~tnt system !ormulation for a p rticul.:ir end-profuct, ;;uch as 
extruded profilt=-:' for window f ·ames. 'l'his met•rnd re.~uces the inplant 
han~lling of t:,f' materials ;inri elimin1.te:· thP weig·.inr, opPr;ition that 
is no,.mqlly nPCeR';ary. Durham Chemicals Ltrl indi1;.oited t~:i.:.. t!'ley 
w()ul·i be p.,.,epare-i to negogiate a technology licence if y·enue ted 
by the In-·titute. 

·.-"ne v;irious di:--·lays at tre ex'1ibiti-rn inrlic·tted th .t further 



3. 

nroP,rees h<l:. b'·f'n m·~de in rer.ucinP, the man;Jower rf'•1tiirPmc1t in 
v-~ious staprs of pla.·tics processing. 

'1'he use of robots wa·· 1emon~;tr;,te.l at in,iPction moulrii:1.1S machines 
t0 remove i tP:r:r: from thP l!lould, tr:insportins :•nd in assembly opcrci.tion~;. 

'I'he robot u•1i t~ wer1' of smalle~ize than previously u~en 3.'ld wi t:1 
muc:. improveii i:lechanical 0ensin.i;;. 

~ilst 1)82 was the y.-ar for the aut"omation of thP injection moul""!infS 
oper;:i.tiono 1985 !';aw oeveral co;npanies :1e:ionstr..1tir1i; auto::iation of the 
extrusion proce~·s. Automatic thickness control for pipes usin,c; 
ultra-sonic sensors feedinP, signals into a computer progr:u!l:Iled to 
react to thickness cha-ip,es by either inc re 1sinK the speed of the 
line or makin~ relevant te:nprrature adjustr:ients. !none C'•Se the 
extrudon die wa· mechanic.1.lly adjusted automatic·illy. ior blown 
films, anrl T_die extrusion of sheet infra-:-ed '.".ensors for t~iic"..:ness 

c0ntrol :-t·:ve bee!! deve:oped. LiKe thP o;wr~.tion for pipesth.: :::iF;na.ls 
~~e fe~ into a c~mputer pre-prog~·mmed to react tP bring the thickness 
within the re~uire~ li:nit~ of variation • In both ty?es of syste:n 
the signals a~e fed to a colour TV monitor ~nd t~P v~riation c:n be 
seen as a coloured profile a~ainst the pr~ferred set ttic~ness. In 
ad~ition temper•ture~ an~ ~peed are all iisplayej. ~nickness 
equipment costs ranged from £50,000 to L200,000 • 

.i-'urth0r advances of cilmputer controlled testin1'. e uip'.'.'.ent w:·-~ 

dewonstaa ted on sever.11 st.J.nds enablin,j, for exa:riple, t:ie t•·nsi le 
strength or modulus of test s~ecimen*to be auto~at!c~lly calul~ted, 
anR.ly~isin.~ tr.e re: ult obtai!'led and plot tin.: t!.e st-:nd ri de·1i3.tion • 

An~rt fro~ somF tPchnical refi~ement~ there ~npe red to be no ~ajar 
ch:inges in the enuipmPnt available for compo:mdin,.~ plas'tic:. m 1terial:·. 
1''or '-'ener:il comnoundinr'. there is a choicP of t·1-ee tvoe~ of er.uipm"'nt 
IntPrna!. mixr"'s. (Banbury type) .. 
:Buss mixer (spPcial type of single !';Crew extrudf'r with oscillating 

acrew, inrl easy accecs barrel) 
Twj1screw compounders 

'i' f> choice of etrnipmPnt depend;; much .">n the r::.ngoof m 1terials it 
is re'1uired to compound. The interml mixers c~1n handle almost all 
tynes of m:terials but ar'' extremely capital intendve. At the other 
end of the scale are the twinscrew compounde~ s which can handle 
reasonable lo 'd!' sucn a rigid pvc compounding, but yiolymer alloy,c: 
and P,lasR filled th•·,..moplastics etc would place a.n extremely heavy 
load on the machine for which it is really not desib"ed to hancHe 
The cost is appoo:l'ima tely half that 'f the intrrnal mixer. T:1e 
Buss mixP,~ fit~ an intermediate po~ition as also is it£ cost. 

?. Vidts to factoric~·inctitut:iions 

A wi-1•' r.:inge of technic· 1 ouest.ions were !inswer~d rlu~i r: ti1e course 
of vi~its to both fActories ~n~ to institutions. ~xcellent co opr r~tion 
from both the comoanif.s anri the in:: ti tutionsw:u: hown to thr group 
Vi!"l tin~. 
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At RAPRA the cavity tr1nsfer mixer (CTM) was described ~n: shown. 
It is a nPvice which can be fitted to an existin~ extruder and 
will si1ST1ific-·ntly improve both the distributive and dispersion 
mixin~ of the m•terial. Betol indicatPr. a price o! £3000-£3500 
for a unit for a 45 mm extruder while J:"ranci£ Shaw inriic ~tecl a price 
of L800Q-£10,000 for a unit for ;l 75 m:n extruder. Muc: depends on 
the typp of extruder. 
ThP bPnefi ts of mPmbership of RAPRA wer" outlined by the Di., ctor, 
Dr.J.Berrf. This inclu~es discounts on both its databank anrl consult~ncy 
senices. It was indicaterl th t thP fpe coul: b~ negogiated. llnder 
the project this might well be a mattPr th·1t could le."id tc :rn 
institutional linkage which would enrnrP continuity of technology 
up-drt tinP, afte!' the completion of tr1e proj PCt. 

At Y::irslPy TPChnic :lGentre in RPrihill a very wi :< Tl!'lge of spFCi?..lispj 
fi!'P ;in' fl~e tP~tin;.; equipmPnt w~rP S"Pn an i thP ;nF·tr1ods described. 
OthPr te:-tinP, eouiriment anr. proce~:dne i tPms, extru:ion, in.~ rctio!'l 
moulriin~ Ptc •erP all shown. In r• sponse to ouf>stions Yarsley i:;dic"lted 
that thAy wen' prPp1rerl to un 12rtakP spPcialiseri tr;:iining pro;;m.m:nes 
th-.t woulrl be t::i.ilorerl to thP specific nPt'd:' o!· the in~i·1idual, and 
a~rPPJ in a-ivance. RAPHA had al~:o in:ic;:itP~ th1t thPy woul i ::i.lso bP 
prf>!'lar .... d toundert ·ke training whe.!'e the pPrRon wou. :i be fi tte: into 
a mul tirlisico::.:;.n:ry te~m workin~ on an on-P,oinG projPct. T::r pe!'::on 
woul'.i receive pr;1ctical exprrien~e in mf'thort~ ·.f setti!l.'; un a 
project as well as bein~ undPr personal superv1~1on. A six month 
trainin·programme was reg~rded a; bein~ of rf>asonable ~uretion for 
the type of work which had bePn in !ic"lted. 

The ::-turly tour group h-'l.ve e:.tablished ? wi·'.P range of cont~tct:: for 
furu .... e use both in the areas of raw mat•rials an:i for p1~ocessing 
an~ tpstin~ e~uipment. The exhibition jus•ified the ad~itional 
day tr1at was spf>nt there, anti if the K86 (Intern'1ti nal Pl::t tics 
exhibition) to bf' held November 6-13 1986 in Dusseldorf is also to ' 
be visi terl it shoulr! be rememb.:>reci th1.t it is roughlyt .. ice the size 
~nrl a full working week will be rf!Cluirer! {seven :hys) to gatner 
thP type of infor~1tion sou~ht by the Institute. It is therpfore 
propoRerl that consiriPrati -,n should be been to this matter an.~ a dec::..sion 
marle bf'fore the enr! of January 86 in order that accomod~tion can be 
booker! in J~sselrlorf. Applications aftPr th t date will generally find 
DGsseldorf full and accomodation will only be foun~ in out-lying 
loc::ttions '"Uch a Cologr..: etc which ;lll involve daily travel to and 
from the exhibition. A shte of ::iffair; th·1t should be ;,voirled by 
adv~nce pl1r.njn~. 

The consul t;:int wishf>s to expre;:; his personal thanks to all his 
countPrp~rts, Mdm Liang, Mdm Zhja, Mdm Ling, ¥r Cten, Mr Yang 
anrl Mr 1''ang,whom he accol!lp:inied rluring t>ieir visits, for the 
enthusi::\sm, courtesy anrl V?r.v kinrl co-opPr:s ti on which was "nown to 
him ~t all ti~Ps. 
Th~n~s are alEo exprf'sse1 to Mr s~un~er~ of the Eri~ish Council 
fo!· hir- vPry kinrl help , assistanc~ and co-opPr1tion extendPd to 
t~1"' con:;ul tant, :Lnd for his speedy reaction to m·ikin~ re-r~ChPrlu1e 
a rr~ngf':1P.ntr-:. 
~inally, but not leant, acknowlri~P~~nt i~ marlP of thr bacK up 
fiervic1·:· provirlf'rl by UNIDO, Vienria w•iic·1 Pnaolerl tr.ire tour to 
mPet a vrrv short arran€f'>ment pPrir,,d. 



Chi ·ae~e Study Tour DP/CPR/Bj/021 12 Sept 85 Programme info:nn~tion 

:.iepteaber 85 

Sun 15 

Mon 16 

Tues 17 
W~d 18 
Thur 19 

.l''ri 20 
Sat 21 
Sun 22 

Mon 2) 

Group arrive Gatwick CA 937 09.20. Stay over Sunday night in 

London. British Council telexing det~ils direct to Institute, Beijing. 

Group tr~vel from London ~stJn railway station to Birminghaa 
lnterr.atior·!&l (station at exhibition from where taxi c:ui be taken 
to hotel). 
Qiston 09.05 - 10.32 Birsingham International station 

09.30 - 10.57 
10.05 - 11.36 
10.40 - 12.04 
11.05 - 12.35 
11.40 - 13.04 

~= Contact point for A D Cla1~e 
is British Plastics Federation 
stand in Hall 3,st~nd 4c3. 

Hotel is loc~ted on outskirts of Birmingham and only a few kilometre 
from Interplas exhibition. 

(booked for six nights) 
Tel:021-706-5900 

Bridge House Hotel 
4 9 Sherbourne Rd 
Acocks Green. 

British Plastics £ederation will be sending complimentary entrance 
tickets £or Interplas. They will be available at London hotel 
on arriYal Sunday 15 Sept. 
lnterplas 
Int£rplaa (please note L B Plastics have c~ncelled visit) 
Train to Shrewsbury for visit to RAPRA Technology Ltd at Shawbury. 
Birmingham International dep. 8.50 Dr J Berry Managing Director 
Bil"llinghaa Nev Stree* ar:!'. 9.07 Tel :0929-250 383 

Shrewsbury 
RAPRA will 
Shawbury. 
Interplas • 
REsT DAY 

dep 9.13 
arr 10.22 

arrange road transport from Shrewsbury st~tion to 

(A D Clarke returns home to Sutton in afternoon) 

Travel to Chester 
Birmingham New St 
·,o1o1 verhamptor. 

(A D Clarke 
dep 12.08 
arr 12.27 
dep 13.00 
arr 15.02 

wiil join group at hotel in Chester) 
OR dep. 16.13 

Shrewsbury arr 17.15 
• • dep 17. 30 ' ' 

Chester 
RiYerside Pension 
19 Ci'\y 'Walls 

Chester arr 18.30 
Hotel (booked for two nights) 

Chester rel: 0224-311498 
Visit ICI in Runcorn (about 20 km from Chester). Tr' will 
provide road tr~nsport from hotel to factory and ie~urn. 
C~ntact person Mr Godfrey Arnold. Tel: 0928-513351 
Visit to Francis Shaw Ltd (~achinery manufacturers for plastics) 
in ~ancheste~. Dep~rt Hotel. Francis Shaw will provide road 
tr:::i.nsport to f~ctory. A side vfgi t to a local windo., frame 
fabricating f::lctoJ"y maybe organised. Tran>"port to Manchester 
r~ilw~y st~tion fo- joun:iey to London. Cont ~j personf. ~f. -~ Denis 
Manchester 13.30 - 16.1) Londm Eustc-n °_; M 8 Mary ,ri.di.n 

15.00 - 17.43 Lel: 061-~23-1313 
16.05 - 18.44 

Hotel in London booked five nights. 
P.egent Palace Hotel 
12 She!'Vood 3t 
Picadill7, London W1 Tel: 01-734-7000 

Computer registration numbers (all sin,;le roo:ns) 14581, 14585, 
14)86. 14~89. 14592, 14596 and 14609. 



Chinese Study Tour - continuation sheet 

Wed 25 

Thur 26 

Fri 27 

Sat 28 
Sun 29 

Vi~i· P..I.S. Systems Ltd at Clevedon and ~~wkesbury. 
Depart Paddin~ton r~ilway station 08.00 
A~rive Bristol (Parkway station) 09.io 
HIS Syete•s will provide transport from station to Clevedon, 
and after discussions there then they will provide transport 
to see factory operation at Tewkesbury {about 80 km), and then 
return to Bristol Parkway station for return journey to Lendon. 
Contact person Mr Crayfield, managing director. Tel:0272-87127i 
Bristol 16.12 - 17.38 Paddington Lo~on 17., 2 - 18. 35 
Visit to Betol Machinery Ltd. at Luton Contact person: 
Depart Lon~on St Pancr•e station 09.18 MrR Pickara Managing Director 
Arrive Leagrove s~ation 09.52 Tel:0582-570501 
Betol will provide transport from station to f~ctory (about 
3 km dist::i.nce). Scheduled to depart factory at about 11.1) for 
journey to Watford (about 42 km) by road with tr;uisport provided 
by Betol M::i.chinery Ltd. 
Lunch in Watford 
Taxi to Cars ton (about 5 kll) 
Building R•search Advisory Service about 14.00 Contact person Dr Code. 
when discussions completed then on to; Tel: OJ23-676612 
Agreement Building Board (probably 15.00 or i5.30) which is 
located on ea.me site. Contact per~on: 7'1r Norman Garner. 
Return to Watford by taxi. 
Watford Junction station dep 16.37 - 16.58 E'~ston London 

17. 11 - 17. 24 
Visit Materials Technology Dept, Univerity of Brunnel, Uxbridge 
Cont~et person: Profes&or M J Bevis. Tel: 0895-37188 
Travel by London Underground railway to Uxbridge, about 30 r.ti.nute£ 
journPy. Taxi to University (about 2 km). Visit scheduled to 
finish at 11.30. Return to London. Und~rground trains ('Tu.be') 
run about ~vpry 6 minutes. 
;..unch when and where-convenient. 
Visit to Y·irsley Tec~nical Centre at Redhill. 
/ictoria station 12.08 - 14.40 Redhill 

Contact person: 
Mr M Dewey or 

14.24 - 15.05 
li~it scheduled for about 15.00. 

fro1n st·• tion to Centre and raturn 
Redhill 16.55 - 17.24 ~ictoria 

17. 20 - 17. 54 

Mr B Trubshaw 
Yarsley will provide transport 
to ~tation. Tel:0737-65070 

THIS COMPLF:l'ES THE UK SE:UES CF VISITS 

PREE in London. RBST DAY. 
Fly from Heathrow Airport to Frankf"Lort. Picadilly tube line 
runs di -rett from Picad1lly to Eea throw (about 40 minute·· journe;,). 
Trains about every 10 minutes. 

Note: Lonion r~ilway stations, Euston, Paddington, Victoria 
are all within easy reach by tube from Piccadilly Circus 
tube station which is about 200 a from hotel. 

Prepared by A D Clarke 
12 Sept 85 




