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Table 3 Gives Q review o f  the o p o c ific  heat 
consumption in selected  ceramic teclu iologica l procecoeo*

V►
Sable 3 S p ec ific  Heat Consunntion in Various

Cerer.iic Tochnolo; :ica l Processes

Product Firing Q 
t or.iperat uro, C

lcJ/lq; o f  
px*oducts

\7c\ll ti,leo
bisque,non -trad itional 
composition 1040-1070 3150-6300
b i cque , trad it ional 
composition 1250-1200 6000-10100
ijla so , ca o -fire d  
tunnel k iln 1020-1060 2900-5200
ijlase, e le c t r ic  
tunnel k iln 1020-1060 1250-1700
o n e -fire 1040-1100 3560-4000

f lo o r  ti,luo
Dem ises bisque 1100 3350-5000

1050 2500-3000
o n e -fire 1100 3000-4600
o n e -fire  mosaics 1100 7 10 0 -0 0 0 0

Buildin;: bricks 
common bricks 960 1700-2900

Pix'ocla:; 
n orm l bricks 1350-1450 2700-5000
3tone\/aro
pipes, tra d ition a l 
composition 1200 5100-9000
f lo o r  t i l e s 1090 3000-5000



She widely reusing s p e c i f ic  heat consumption proves 
the variety  o f  demands fo r  thermal energy by various plants 
and the change a being made In the world*

r
►

Shis revolutionary development in  the ceramic toclm o- 
lo g ic a l  processes i s  subject to  two fundamental fa c to rs i

a) progressive f ir in g  equipment tlxat enables the construction  
o f  production lin es  when f ir in g  i s  performed in a s in g le  
layer,

b) switch-over to  the n on -trad ition al body composition
in  wliich more e f f ic ie n t  fluxes ore applied in tho basic 
body composition that nay form su itable eu tectics  
requiring lower eu tectic  temperatures. I t  moons that 
the rule according to which the f ir in g  temperature i s  
proportionately deduced while the addition  o f  a fluxing  
agent is  increased is  no longer app licab le .

Volcanic fluxes belong among the non -trad ition al 
fluxing  agents enabling the reduction o f  the f ir in g  
temperatures.

Effusive rocks con sist o f  many minerals having prim arily 
cry sta llized  from the glowing magma while secondarily they 
were formed by the transformation o f  primary minerals by 
tho action  o f vapours and hot gases, high pressures and 
temperatures, The- absolute m ajority o f  these e ffu s ive  rocks 
i s  formed by s i l ic a te s  containing a lk a lis  and calcium . iJ ilica  
content fluctuates from 30 to C0',j and scarcely drops below 
30',i (c la s s if ica t io n  o f  rocks into aciduous, modiun and b a s ic ) . 
Effuaivo rocks a lso contain sometimes a considerable amount 
o f  alumina, the content o f which m y reach as high as 30t* 
particu larly  in rock3 r ich  in nepliolino. Tho content o f  
bivalent and tr iva len t iron  oxides in tho nature is  rarely
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(tabla 4 ) .

tlioy boca к* an l i ’.porta: it 
punition in  ccnvuioo. bt. 

in . duco iba o in to rin j t '
C :?ánoly ¡jround tali’a a:;

.'ili V." Ví\ ; 
'!U '.Í.V.'j 
»¿í' IN -tm  
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r iok  o f  a premature deformation o f  tho body bccûiwo i t  
iiao a c u f f ie lou tly  broaû in torra i o f  o in te r iu j. I t  botino 
to act au û fluxing  a¿jont already at low tcaperatorcu. 
Vfiiilc smelting talco о placo at about 12GQ°C in  caoc o f  
potassium fo ld  о pure i t  a tartз au early  ас at about 1100°C 
temperature in  caco o f  naphelinea*

líe pì ialino in tho nature occura in tho fo m  o f

a) nonnollno-rr/on ito  containing no freo  SiO,,, couponed 
uainly o f  fe ldspars, b io t ite a  anpliibolc and pyrorcouon. 
The proportion o f  nophclino proper lïa^Q.Àl^O^.^ biO^ о 
a liaAlbiO^ represents 23 to  33'. • Hi^h content o f  iron  
otean iron  the b io t ito  and ’nomatone and can bo removed 
by a iaacnotic ne parai ion pro ce on to maxinun content 
o f  0 .14 tliat in tho /jrado o f  tho boot fe ldspars*.
Table 5 shows tlio coi.ipor.it ion o f  ncphelino concentrate 
produced at tho Ilovoucrol: bone f i e  iut ion fa c to ry .

Table 5 Co::uoidtion o f  ifophelino Concentrato
hovoîicrck bene f i e  ia t ion fa c to ry , Ubh.i

oiU. j 47.42,'e. j
Л1Л 23.4 ‘J4 ;
? е ° з o.s-?4
ííüO 0.134
CaO 1.7G, ’<
i.u^O 13-724
k2o 5.C14

b) ’ fopholino o leo  occupo in  r.e irno Unito и and in  o li •/initie, 
nop^clitcs will eh ora lzio\m in tho ninerul associa tion  
o f  a u lito  and nop ieline or a u lit o , o liv in e  and ncphelino. 
liaQ iotlto io  currently procont.
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ì’ho addition oi’ 15.-, ‘ 20’... cvr̂ tl 30.» oi’ ilio uepìmliuc 
concentrate ia to  tuo bodies fo r  ¿jlasod w all t ix c c  l i  red 
at 1040°C to  1140°C tcuporntur o in a s in jle  lr y c r  f i r i .v ;  
prooosa at tuo to ta l GO-r.iin.ute cy c le  o f  the k iln  proven 
tliat

a) 15.j addition of nopinline induces the water aosorption 
of the products to 4.2 -  5*4.’»

b) 30.j addition of ¿lepkolinc reduces the water absorption 
of tlio finished prod n:ta below I/..

4* Ilhcn oolites

•r r ,-%! n uro UffU.ulve clini:
to lieP .ic X X.'. i x (/ i-i r"«:» »•'' •J '—*■vite Wit Vi fu ids
C C*i» w U XOajQ CiOî  uil'.1 feldspar

tin no lii.es can furl her bo eia;
CO. 7.1cmia of the m i: i roed:a inioj

a) pho .Oli! .ea — o.«s m i j  aj.tj.i c ox
UOph' lino

l>) trachitic piionoliUorj -  con ¡.ai: tin, j l i t t le  uopkeliuo
c) leucitiiic phonolites -  conhcininj leucite
d) taphritic and traslti tic plume l i t  os -  presence of

nlujiocle:; uf poor in folds
¿fid . ' U pnoliUO.S.

■ X- : .-he .l.lui t i  c ? >’ o, c e lt ic o  aro r.oat :l’ iportanl fo r .iin j 
v. nerica o f  e ffu s i . on in  tin  Cooke C tfodok ofi. 'f.Vre arc) 
tuo i i i l la  ca lled  L on n , i f in e ly  vrch, Selenici:* vrch,
Corvoiv vrcli, liora near d a ti, Spleni: at If r;t,
lil'-oiuk cud others. iab ly  6 shows tho 3 m in  ropron ¡ntubivou 
o f  p?ir)wolitos r ich  in  nopheli’ ie. I t  ensues from tna
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ÌU i/iil *J . li1 J.ìL-ì. w’-l̂  f é * 13.0 12,0

',.Vwlo -fi 0 ¡V P ;:iv ’ ' * -f 1* * ■ v - * '**. ■ ->' y»o w r .  :*M ih.-
1 ... t o C C..r . li ; 1' i l i  : J

3 j ( > f c o u ' - . o ; ; ! . l P r e r U M o - ! . ; !

C O - V'> .•, ó l  v i i

C o - - ; - i  

' . u l L  ^  !. ì  - 1. X--Ì/

O l i - /  A 3 5 . 0 4 0 . 0

A i.v.r  J'x u ì I I i 1 0 . 0 3 0 . 0

. . ' ; U ; U e ù  P u o l i r i 2 5 . 0 -

x ' i v . ' r v i l i t o - 3 0 . 0

P e l i l i ;  p a r 3 o . o -

J. ,1 2. w v . L ________ i o o . o __________

A l a t  - r i n , ;  t e m p e r a i  i l \ : / 7C 1 2 5 0 u r o

__  j
1 3 . 4 1 2 . 2
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Sabio О proveo сГ.и~'.1у t!*it t o  no:i-trad:ti ic :r ì l  
com position o f  tir-, body v ith  pUonolite not only ¡'-ч/ resu lt 
in  r.duciiv ; tîiü f i r i n ;  ....грогаbгго bui; also in  a i!'v.\v¡> drop 
o f  ;jai e r ia l  coats vùon nns'.icd In o lia  and fe ldspar uro 
eliminated from tuo b~:ìy at a ll*

5- P e r iitea

.r i ..i  о n arc aciinoi'n  e ffu s ivo  хм cl:.; contal';. V .. ;
V. leant:; ;.;ln;;a and il to. i>.> o f  eeubined -./.itor# *.f ¡ er 
jrnrèiiq j v.'iio.i iioutod q. i  l:ly to a su itable to;.".-.;r. trr-.- c f
SO'O -  1Í100°C t ’ icr:c roela; errp- ad :!.u v o le ..,, a to ;?.(■ ‘i y V -M
v/lr; re by th o ir  volu ;v n cf.,lit la reduced a.ion u . . '  ;_>./ro

dovm to O.OG -  0 . 0 ,;/cu3 . Sbo I::: ■ • Г »  4“\- *.» fcj *J . y ..■.’11 tOC
fl:votantes bolveen 5*5 a d 7*0 accord i.:; tu

Геi 'l l  to occurs on a ro d : in  f i e v o l i  л ucea’ l#noh leí
pod 3Ji4;iiy, ut ilyiii. i Г!1?! 1. i the lo c a lity Гf  inir - •

liininded n orlito  an . * ü ti 1,0 J el ¡j J jb ir J.l Ccwi A . i t y ,  lo\¡
o  lc v .  i.v l/fit , vu„y 1- i; íoo fic .’.cut o.. i  . ■V* .' i  cu.-. : ctiv .lty
. . .1  k . % < alienó an'.i .è  eb. :,k ’ a D»'J 1 t'i . . t*• xHviJ i» i У -  o f
ni!:■ .limo üiridoo ouït-.ni ; u.d up to o f C 1.0 and. Г <J» o:;id<>n
con teat and a re lu t I n de/ low co ïten t o:' hex l, -porl i t  ..- may
be llk)*'d uiJ ZV : í.ntox'iiil fo r  iMlllU he i ’lr iiq j
temperature» o f  соз.м.::1с products*

bicpondod p a r lilo  is  ла uzcallont in..a l a t l i ;  i.r.t..rial 
f i o  r  .l'i or ".diio’i 'i:us ì : j  yet boon fu lly  apar-niini: de 
Sabio 0 sbovo the vol:'*, к: •. • oi¿;¿itn uud cooficicn tí» oi’ tbi.rual 
conductivity  o f  noue main./ial:; produced ол tliü b.'.ui;: o f  
o::poj id o d p o r li to*
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С, 7л1и:Ц frollo ( tío ?.oi tito) up? rarla

Щ  vestono no n. v iriontod ro d : eoaWvLnc л.-ay o ften  
LipuritiLeo out oí* uajucyiun carbonato ir¿ú a proportion
0 ;. clayey couponcats are important. In iM lc.ti-:¿ í.e cleyoy 
ш.погл!п content a c¡ ntiniioua corica  o f  rdxctl r o d a  in 
korai'd \ÀiicUr in  ti ter;In ical routine, пау bo cltir.aifiod
аесогсИЦ; to  table 10.

Sable ю / ! lirio-i Ilocks cf Lino ato no — C?.r,~
f»

ì1 '/> с о;; tant 
o f CcCü3 .7ГГ]

-j
¡•J^in-rjrodo lineatone ICO -  S3 / c - a
eli v iica lly  puro l i  r:e tono 3ü - D5 f - 5 i
11.1 ;J tono S5 - 50 5 - 10
narloua liticatone DO - 75 10 - 25 .
l l  iootono n eri 75 - *10 23 -  GO
nari /,0 - 15 GO - 35
lin y  clay 1 5 - 5 55 - 33
clay 5 - 0 55 - 100

I

71? . t i  n icd  t:ypc;.: o f - j c ’a; i l  гео tone

1)0 U!ri::A i n  cev «
e  * * ,  ,  / • I t  l a  te  и • г .)  t<-il t i

¡m: i l 1it i l l y  pure H  / iit .T*.iC » — ¡.U lt i :b ly

r : ; •. ' * * ne?.y: wf о-:l»lc - ,  1 .  ■ . .  r .  г ,  . ,1

.U : ’Г; ; • f i' i i ’o t 1!.oy Î.U'iy ,v ivo a a  n  .eh  г:г; 50. ;

o f  Xun&gaeutal nato r ia l  v/aicii lo  tuo proluct c J ormiti o i l .

Piumin i o f f e 'it о :’ «•-.’ loirey о;:1-.*о in  a c cr   ̂ lo  body 
Vv.r 3. о: i C o l in i  to ; e ; ,l l .í ;  n la orrpl.-.incd in t:«o 
tom m y o iu ^ u n  C;,0. , . l o0„ .  G10o (P:i,;-ru 1)

u  ^  I .

< i
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The area of existence of the line-siliceous bodyi
• is in the violnlty of the eutectic point L whioh shows 
a balanced temperature of 1359°C for the following 
composition i

10.55* o f CaO
19.5% o f a i2o.

70.056 o f SiOg

The ooaposition of this eutectic point corresponds 
praotioally wit)} the composition of the llme-silioeous 
bodies as a relatively balaaoed composition*

i I
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I

Che íioarc-at lo\/vx‘ entro t ic  ve '.poraturc o£ 11C5°C 
ia  i_i tiio d ir-.etion  oi’ iivcr^aaivi CaO contout i i  fciiu 
.Collov/ii^j oonpa sitio :!*

2 3 . 1  i oí’ CaU
14. Y.» 01 "‘L«i03
62. 0., oi íJiO.,

c .

Ey tilia fa x ;, too, tll'J practior.l ospoi'ii: IC" XiOM tilo
íia-iU-Cacturo oi’ t3io lru o -a ilicoou o  body is  co:i_ ir ir  d bccauoo 
’.lie ar*d:\tioa oC CaO t i t o  tho botly m e t l>o c t r lo t ly  
oraitrollod e*.t>0. ta.pt ia  correct propurbion to ,0 j.'Uo
co-.ipos itrio;», 
le: ipéralura 
•«•ínporui'ura 
p ra etico lly  
ox:d, heiioo, 
¿;loct i'iri/i.

o.i' toe» ni:* turo (.orraí:p..»>uli.n¿; i/icn 
Oí  1165 C :.say roq;.;ir> Va» üirjq;,-. 
lo b¿ a- eiout 100’’C0 í’ : c ri a lrj:Jy 
i-Kiilo du;; io  tilo loi.' eonteut Oí? el: 
fule ¡;o th; prar;:.: j’j L lity  and ;Ln vi: 

; touperaturo tind tho typc 01’ th ; 1

la lco é lc  
• *’I ‘ 'i.1 ' *— a*r- -i j

uu" ba
¡y. y r a te r ia l  ’

«:* i.V
jl  jíi*.. iirilVJ

k.Ll'.a# he vo¿»t acloco , e :oce¡jci’iilly  uaur.'jod eoip:;c:uL; o.? 
::i:oh a boüy uhr.ir, iho bread oi’ a i u r t u r  pon,vir;l • 
d -v  lopr.arav#

1

—lv- nrlv.oi ■ v. oi cL.;; r ia*l:j c.j a riu’da\i..:ib'j,.l ocru.iio 
•* viv/ •va «erial V A.ip,í Jxij.»:’. au oax'ly ua ia  untiquii.;/ \.ii » tilo» 
•.primitivo xiri -.; uotk>ña resulto! in ¿airly neolianicnl 
¿UMportioG Oi ¡nfctcry# OJ-ál ravv rr.i’ol'.: . ’ .:•!. tro oí* tho 
lir.ty J.'crlo í :j th:; lina ly ucatte’xvd calcina m.:}¡o '.ce ro 
t:.*afc aulló cu*b i*«.»t -;/..']y es a t ;  r.i..rü i./,; .„vi.,,; 
oor.ponoafc but cu* o. pía:.tic: con-vae»’ :!;, too# '/.¡i" principio 
lilis boen applioJ. n.j:x h:t on tile* barda ox ti».o late: t roacavoli 
¿orvlto, i i thc dovele p:«afc o¿’ Itato-ailicGouri b C.J ox* ¿¡lusctl 
v;..tll tilua and diablea to c. ¿lile ye distinct entorté uvri¿+yt 
ia tlu; bisq ¿o i’iriu.j p.voac.';:;, Bccaaao of tli-'i ¿Ir. t fíat  
liarla cir.id lln y  dne to til* :'.i* oodlnvntr'áV finir;vjfcor.
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c  iow cxproualva flu ctu ation  o f  tho x uOaixtutil c .aponeuto, 
i «  o* oi’ lin octono ana c l  iy the lsx’tjo pivdiioorn pcai'.)? 
i.iicro^rintid linoatonao vliich cum aIt:o v6iy ntick ¿avouralilo 
ix*o;.i tho econonicaJL point o f  view* I t  lido boon proirod 
ifw t id en tica l resu lts  caa bo •achieved by u :;in ; ::.vrln 
v.v.'ii Iv:uoL;ouir.od a fte r  \riiui:.ni>

Good rcoaonicfJ. c i i t r b i l i t y  o f  tho M iero jion d  
lim estones io  dIgo t!i> reason ..'ivy our iru'u:1 try i «  not 
oriented to  the cu lc 'u a  s i l i c a t e ,  i .u ,  to  *..m Heist unite
willed i o  ruoi’c- adventsjoouo ixxru tlic tuclu iol: jic'..- 4, 
o f  vioiv than carbonates because while i t s  nalrai!»* io  
l\:lU£ dfiCOMiJOSGil no (j JTJULWJ piirUi’ in  n .kaL cd  ciu .hliuc 
tV .s a quicker i’jl.vi-;;; process» Under the present conditions 
t iio  coot ox voUanto-i ito  i r  .m r.aioh o:s 20 t.lr- x  I-JLifusr 
i ’uui t in t  o f  t ’-io i.iiox ;.;x’ >:i!ul &•;*;-• ?j* Sker-fora ,
vrolluctonite io  added to  ¿;l?nes only hut not into 
bodies#

rfab lo  I I  G:i.Tw« the d iffe re n t ;'Iv ins te;.»’j 
a. tra d ition a l body s o l  tlx. Ci-G.i boi’y in  re?." 
d iffe re n t nr./ :mto.,: ImI  conpoidtiou#

e n  ’.y.rerj o f  
ll.j’I to tlio

Table 11 'a l l  'Jilo 3r.lv C'/t )er'ltio:Y’

Ud.v; natc-ria.l k o j l ia i t i c
hCfdy

l in o - s i l i .x  
v ita  li.¡esuo’y.

j-.’.fi body 
•-'■.til 1 Uirl

Cloy A 20 15 -  20 10 -  15
Clay B 20 15 -  20 10 -  15
w'ea'.iod kaolin 10 -  15 0 -  10 0 - 1 0
Uav; kaolin - u 0 1 A o 30 -  40
Burnt kaolin 3'J -  43 - »
Tfcrl - - 30
Linostone - 15 m
Pirod r e je c ts C> -  c 6 - 0 6 - 0
P irliv : twin- °C 12 GO 1050-1000 1050—10JO
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arc vole;-nic rocks oceu riin c in  tlv; nature 
in  a sc.ric.-u o f  vai’i  U3 c:>:;iponit:L,iK»» A ll typeo 01* b a sa lt , 

jvor ,  contain L iijn o iitc  cvX uu^ita. i ’ron t.ii { irv o -  
t.A'c'.nhic point o.’ ;±r\j they a lso  liny contain d ii ’; arout 
trounva oT c/tiiji' rujior;’ !.;. cucli aa o i l  vino, pla^rioolaaoK, 
nopU lin ca , Icu .j.tCiJ cu.J ¿jlciju.

21ic clit.nic-tl ccnpocltioii oi’ a su itable i . e .
basalt with g w l x\V, ■- oL’f <..:{; i s  rdut-v.i in  t.f-1 1 ’•

7

^ixbla 12 f̂cVvXXVlC Cu... jO/iJ.XxOiA Oi ¿1 Enitabls . ^ a l t

I

.
t

iJiO., 43.5 — 47.0
TIG., 2.0 - 3.5
-■^°3 11.0 ~ 13.0
ftA 4.0 - 7.0
7o0 5.0 - 0.0
IliO 0.2 - 0.3 /
::.o 0.0 - 11.0
Cr.O 10.0 - 12.0
:;n,o 2.5 3.3
K,,0

c.
1.0 - 2.3

I t  onuuoa i’roi the die.; ricnl composition. that tlio 
iliuALuj. oIToot in a c-i:c:\ic body must bo achieved' 
ly  h ijji content- o:? Cfi.0 ctid MjO cxfAv.ts :t:i conbi^atiy?: with 
iv-> i c::.LU'..o ourt JLL:»Iir.• Jtt^i content oi' iron  a.vi 
r . I  _'ttb\o l oc..;!v co*« ih ; r.n:.:o:ia ;;;iy the n or
basalt lu  ccrar.iicu io  H alted* A p r io r i t y  iu to volcanic
roclAi which lmv'o not cuch a atronc colouring oi'i'ect on tha 
body aa baoalto.

•< V



Hinco, the nain une оГ basalte i я in  fello 
production o f  Ги::ог1 ba sa lts , n incnvi wool and 
o;;(px-(javoa foi* building ригро.чоо, 'Jho uac и !l 
basalt:; in  tho jlarss industry io  U n ited  by a 
о Г l in i  tin ;; funtore cinilurljib uà in  thè ссгг.пЛод*

I

ï
I/

■i
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C« C o n c lu s io n i

In tliia papcr I vmntod to point out to tho i’uefc 
that ths ceratalo tcclmolojieul processor uro aiul .?.'0 - ìjìì; 
e. vioient dovelopr.vi it c.t predoni v/hich, on ore Iiand, 
enabl-3 and* ai; ilio olhor liund, it  denudo a divoraion 
ix 'o  i tradiiional ru./ uitorialo. Ilio up-to-date i ir io j  
kilna ojl over ohorfcor tino and lov/or iirin,:;
tempo rat ureo nood no*./ tviroo 01 rav nalurialo virici v.\:ro 
unoyplicablo in ino fcx ad.it ìons.1 tcciuioloi;ical pitie- aoeo 
ini! ai’o oiien tho coi.iiiion oi a cuce: ajaCul op:vr.tix\*

In additici!» t j tho £u’oi*esaid c:cni.rpleo X n.wtild libo 
to point out alo:» to alblte» grortiUte ari, nas.
Alieno rav/ nateriula uro iridicperiijubla in co ipof.in ; t;.V-i:;oa 
far qtick fir in j prode«003j

Ilio iiaiva^adiuriiij ted in o lo ,^  o~ o r e -r ir c  vv.ll t i le /i  
enuolca to  cavo about 40,; ai’ ther a l  onerar vliori oo nparad 
vr.lth thè doublc-i’iro  tuchnoloijy j i v i i i j  thuo i’urtha* 
p on c ib ilit iod  or  ap p lica tion  o i  a e-urlo a o f  non-tradi t lo n o l • 
ruw imi u rla la .

Iliorefore* caca ru.; : iato:.- la i v/lth IInicirv: •■•1'' r.t 
ir: tli« ¿;iven phouo balaaeo :.«iy bu upplicublo .In th . eoa a: ile  
U dLvlo.jjr eitiior diroctlcf. or ui’ w..r linvi.^; buon yroporly
dr v-».i j .1#

i'on-TiOtalllcu* }ir.;.;Vort May tulio aliare in  ‘aivavy 
connci’ /atio ii alno In other vrayn. Havinj boeri prop .rly  
dxcouod tlioy Liay oocumo "noti iuu u latin j m ie r iu ln  !;o provont 
l;cak laaooe by conduotlon or* un i l l l o r a  lu to  poly. .uro* 
ih ;  lutici* L : Li. ; crudo o l i  proòucto, la  v/liieli lltr.y *iuy . 
ouboiltuto un nudi cu: $o, j o i  tbo polyri'-r and to ihilluenco 
Iti; pruportino in  tho ducirod d iroction  at ilio ccu .i t in o .



-  21 -

“ I
И-пег, to  conclude with I wish to  паи up*

1-чло ta ll ic a  его one o i  the uont ina£_rtunt ticiiryicg. 
о z rt co'icorvntiun tvid thay a lso  naad be ta?:, r. 4
in to  account iron  thin point oi* view*

\

I
t

I

\
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