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SUMMARY 

RADLET ION PROCESSING OF PETROCHEMICALS AND PLASTICS 

International Atomic Energy Agency 

(IAEA) 

Vienna,  Austrie. 

In petrochemical  and plenties  industries radiation energy has 

"become a production  tool to  initiate  free  radical  react ione.    The 

status of radiation pi-cesoia,/ has  been particularly rv cognized in 

polymerisation,   cu.-  :,_   . aj  modification  of  rtructur«    < f  polymère. 

Cobe.lt-60  sourcer  of v iricuo  •.:tr.r.<7th   -re u.a. ci   o_   irradi, U   bulk 

materials erto  indue    :hcniool  oyi.thcci.:..     ?~v  th<   continuous: pro- 

cessing of thin  ahect   < f  -h-n.a or   f:Ari. o  ..iecíren  b> aia  accelerators 

of 0,3 -  3 HeV  aro  ver;   ouitr.Lie  ft r  ìrr-di;.* io.;  puryoe^o. 

In the  light   of  ea.rcnt  development   the  following prr<oci3i3es 

aro reviewed: 

1. H-loacn t.ien <-.f hydrocarbons 

2. EynthÇGOc  of bicdegrauablc  d-.a ergente    • 

jj Tho v.cwo 
author:: -,¡ 
of UIïIIO. 

id. 69-4035 

and opinione expressed  m ti.ir  paper are those- of the 
•id lo no1   necessarily re-fi cet   tho viewo of the  secretariat 

Ihio doennent has been reproduced without  formal  editing. 
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Polymerization cf ethylene 

eclid-r-tr.le polymerization cf tricxc.nc 

5.    Codifie:.Lion cf ;.l"Gticc through crcsb-linking md grrfting 

Curing «--i' \ZJùï  -. e  cer.ting 

Uccd-plrxiic  ccrabin-.ticiifï -.nd ether composite nrtcrirlc 

G.    ;.- uificr.ti../. rf textile:. 

merit ef i-nisir*; r-.dir.vion xz  ite -bility v   miti  t. poiyccrizr.tion 

•..ila rc'-ctien cenaitienr. without  the  uc.; cf  cvt-.lyst. 

3- 

4. 

e 

7. 

phr.se    ud u¿iuer r. 
.11  '-rcvidc nev; cutlets  fer „   ic  -IhO enviE'geJ  th-;    --: dr I ion proo-.ssmg wi 

vr.rioty cf menear:        r ugh   ih.  devUe^n'    : f  ee.v.pceitc :.wterirls, 

.vi*: .et   cet ino 1  :•• -dific- t.-.-i: ef   tedile.   ' nd  ,il-rticn. 

The prr.cticr.1 ne-eo^ --f r-di~ticn ?r,c,r/int:    re  further illustrated 

)ic-.l   niV'CCCSCi It engineering   .nd eCv.ne.uo  cv-luM-ionn  KI'  r..:v. 

.Miticipi-.ied  th-.t   -.n  ìntegr-.tod r^prc:.c!i  fren:  -reac~n  devele nmc-nt  te 

-o.lu'ìt  cvr.lur.tion vali   fr.ciliwtc  the   transfer of  rr.divti^n tcchnelcgy 

^hor.iic-1  ..cocenti  ii.dur,trier.. 



We regret that some of the pages in the microfiche 
copy of this report may not be up to the proper 
legibility standards, even though the best possible 
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•   -• 

• i   ;:":,«JO  ":n   the 

•  •• .   ?   j.:'ìpr;iv6- 

e, *    i'.'lilC - 

v ;   ^ü'i.     - o;. 

..•uv-,'í-   ^f¿• 

,_,   :ì;.irnu.la~ 

'-j¡rf •:. • .urini 

accole razors. 

:  p'-r  fi; .¡.e. 

;, I ,~y oí' fVr:<o 

"   ',     ZT.   "'"CO Í IC t S 

.,. [,VT.^ BO arce. 

Ut r-„ritc 

pp p •••\;jtr«?'tion 



.1  ,     'j   , i    ' :   I    •  IV' •  »    ,  I 

Dr.^v>'* . i * .v.".-?» L ^. 

'•.(''" 

•::.i.1; 

S       ! 

X 

i,    V", -. 
"J /y "V'' 

cu.-, »v. Lc L;   ot 

s " Cu i .1 i- T. "  r"'i«_-.\ì,j 

i.-.,-••:.-.m   ï.,vc.uAMjr.t 

'iÀtin'c   1   shows  thu 

¿'.in.- 

rau;'i..i.io 

;•'   -..._i_.. 
! ! !        .     t   ,   |    l  -.  i 

(>"    ol. hv. .MC   .'-•)'.' 

T   , t    î or 

,-vi   h:,.£- been  purnu.v/. 

'. -.-in. '.nth oilier ma-'¡cm or 

'.>p;T.t. nt  on  pclyntjrylonc. 

r   •.  ..roc.-j  o-c.•;.:.:../ 

. L'.-Tiv..:• oi   inlorrnudiaxa 



'<..:•"!•'/   proda :;.   •M.VV. lii-a nc.lt   index 

'ÏÏ~J i 

•.•i;, u: J i 

•Í¿!0 

',ü 

• t • -.' '      ; i.A.' '-' • iti        : úlJCCt SCUCÌ. 

'i¡id c    n::l;¡,iio;:   Lo 

'   -l        •   •' f -"   •    •'i       \ .    --jj *   *- /   * ^      ici 

.M   X .. •• ' K i. ' ir ir, fi'Oîi   '.•'>;•  reaction 

"'.'-'ír'^r .    Sp.j/T 

'•nadar reactor 

569-;10 
1 ?C~200    - 

5 -   100 

en* 



j4/*)' ,Rí»V, 1 

-   i :P-( 

.M 

t ••-••••••• 

C"í t " !      I 

• *\V 

'i ."•::.. 

.11';/: 

aicn J e 

r«-»'     r,,*- •iu I „ •"! 

•,-,!< 



"'Mí,   i../ 

M 

¿3 

)-- 

,-J     I n *.' 

i ¡ 

í ! 

H 

R 
(Vi 
K 
O 

E-< 

O 

c 
o 
•H 

Oí 

•H 
SU 
0> 

>i 
•—i 
O 

P.. 

0) 

4» 
1/3 

I 
li 
•ri 

O 

!      i 

»    ; 

r " 

._... i 

• • / 

-  V 

i r i 
«... > 

../ 

 í \ ' - o 

CTO—'-—-•* 

'T— 

.0   \ 

í       :V 

. .J! I 

v ••-«./- 

o 

+» 
r: 

o 

C! 
CO 
,v, 
d 

EH 

<H 
O 

•P 
0) 
o 

Xi 
w 

fa 

o 

g) 
•H 

f- 



•1 .'"'(«v.* 

ino: 

>,-   irre   it 

no l  rACï'c 

• " L\)ì; Lean 

-Ca.;   uro- :x':3::j  o 

•'  îlr.-.uiW. 

.    ' l l.OA'.'M'ti: 

i'. iL rogOii 

•   v:"raviin 

•v. *-y i a U.d 

a./! •; T  show-: 

V'. d   :: t   l'aU'i.:.-; 'M. 

'•'   :. '"' icUj : •:: ^ ..   •'•• \, 

'IfV. 

Ì00 

7'"V 

•j, o „: 

i. ••• ••..  i 

•^OT-iih ' IV-Î   il ìroduct.1 

->.v"-f'*-  i •'-,.   • .'pp.i. '.i Cut -i-'.";   i 

•i-n ;; i...   ach :. « ;v\. -"1   by  p' 

io ! '.-.'•" '•-  x.ju'd be  ro^atclod 

.   ',      • •'.'.":. ".*    '..I.'"'       Ü1 

V     ! *U '".    ÍJI'0(Í*J.C I 3 • 



m:,'•••;\< 

.-  í or.v.aí \cn of free 

•';-• i i.¿i   !   ;.d  to croas- 

:•':>->.;;'•-. t.., j,:..^' lapo 

'•',;:'!. Lr*iu;us   SOì'VìJO   ap 

i -1. rA;.i :.oIy:.xhylonG 

• ''"•-''>- '   "•-*     Iou or 

1 :¡"t <"1    "• J  fiquccati to 

•-   '   '•'<> >   :c  ¿ IIoV 

s<-'^ :.:I,..•'.!,..  for food- 

'•••• *\:r- • ;;i.-   tubing 

•'  -.•.'-.P'.r.u;   errine re i cd 

•-   ! "v *d; '«' io,i of low 

:••••-   -^f a i:lowiii¿ agent. 

.'Aï   --   J^p.-xi manufacture 

'.,i 

•nu.rrv 

T-wKj-ixcnsc 

-41,'..one 

•:d'. 

íjiu cu: "bo 

;;-:tnvï j.,ir t<.<;.;•;.ujue,- 

•"•ir-   --•>'•.'.vi", a jo  of tho 

v   •   T >   f.'v.-,  whr.^ the 

•"• • i J '*r~.l, \hc use 

"-X re due. 7- dosage 

"   c"--   ;-;rùr..rtics and 

.rt i f;i- -^ , 

.0..    !:^';-".ij copoi-:ncr:2a.ion nf plastics 



i:.' i,:¿: car: l;c 

Di' 

e u 

•   ii!;1,.-1 

vTr>; 

71 

.11 ; 

sr3'.;r 

-"   i.i fferen t 

„,  rolyviny] 

'•'V.    ' ho 

- -s.j ,       
Ti,    is 

/.   high 

•-;.:  radicáis 

:.;;otner 

•;:'     .•.eKl BUI 

-;,•   : n   ir  lim*?:" 

.: major 

' •;    ' ';ìì   poi/7/ X' 

• • •:l^:,^ry 'V 

>ji •/•    bipedi en 

.'.    "it- pi Tj.\-Ì0" 

1. •"     ;•>•••   Of 

fr   O    With   a 

> ' ; s «     i on 

,<;--mici 

n i.iU'^t>;> -• rifc .a<; 

h':£  *-oen on tr,c 



I , 

'c:,t unni  r-rac* 

"ij 

i &K2 SéêXà 

h>.'  wall 

i CÍ 

O.1   *4       1 ... 

-S. 

; «. : 1    I    L_ i O Up 

ter rai;rk«..l i;«j. 

•   r :' ^' • 4H   for 

.1.:. :.:or   c uTljf 

i..yr . --•• 

-*   1    --.1   . 

• .     ' t:   •.^lle 

;-:.       -.1 ..  - •.*!*;.; 

;•><•• ,,-or-.-, '•• .-_jrod 

> Bt . ':   '•  :   *ctr.l 



>•.   ; ' ..'• < 

.reu;!  f jur 

•„''•i,       t'.>        '••i:„OÛ~~- 

i ,. . „v, of   ' " -, 

..  ,   f    hi 

-nv' 

i     ' i' • 



* i C ;. t«   C äß    bu 

....ti:j»4 by the 

4 rr- 

.U'Ui 

>5/ 

i"-1 n of 

lion of 

'- Í    u 

ÍI!   thv: 

»    -, ot a*ä 

j 5 

A. 1' 

2i f 



..la, 

1   i.O'i- r iiiiit  cost 

•»..•!. , ..H: friend  should 

:••. : '.'-...n  ph"£u:al 

: ,*î'^   "olv- 

•• -..  of .rrafting on 

i i 

»i i i 

i   :>ï 

•    JI'J   ;-"'.J   1«. \   '•.C   tili 

v*  -v---' ,¿-;;i   n-jlyrriOri- 

, • od Cim-.r'.aiciar-J 

::."it"'l  ï'ccn^th. 

.•   'j-A   !.;"'.o   jecfrù 

:,   "•,;•     Ì.LOACO Of    " 

i' i   -'.c*ii price—'..'ist. 

- i  •   .' • LïOIU • 

v, ¿ . '.'"¡.it,; 

•Ol",    r  •" '. », 

„i(* ¿- ' ' 

net ion 'Siort. 



1 
I • •    (      • í 

•;•   in 

t-i..»'..'rt 

on Ai, 

lil   -„wo 

: ."i.   ?Otg 

.. " 'u  r; 

» f"; '  i 0p 

^- Uoruvi 

.20 

v'i 



[JV„G.W)1.R^-.1 
1' 

d. i «...   ì O; 

m ... H 

inr öH 

co i: 
i        / 

r.-)Síiií,;h>i.1   cellulate 

4    ;   i » 

l-   ' 

•i'  Ma.jt«- or a 

•   . »r» o:"*  the BI¿V
Ví
'.ru» 

'.i-'rf 

11 

M i i» 

ui 

'*._•.  f-?r.ü .¿J   immediate 

"' ,.;impj.ny operatic/is 

' c  ;    r,'-"r,pci .-.I ure   i s  *'; 

 orfrtf   e...    i s "ihé 

ro'í i,,    i .,    — '',on« H ili e 

w   ìf.'jc viti:   'he ¿nddi- 

r «ji- ; c.' :_iid raptar 

»* 

f. r y M -'m r,m ímprovt. 

-• .i h--ve be«n 



.-id l'orma    reviewed 

•-N:   '.he •'••repd indi- 

th',. i \~~ru ¡.lay a 

,:   t*r   ;-rpiovOii' n\ 

» cw  ; rt ,;..yucv of 

.--.••-Oidi;:.'-    .•••:i   iTiUCh 

'aurt.or; oí ethyl 

'hu: «TüCCX-ííS meant 

'"• uCiJi.t • -*.;". .1 PIDOCCHI!* 

• . is r„oi\ flexible 

."-i   :"• ;:r *• ions. 

à ;n.'   ''   by i"ic 

'. •• .i1..'..,,. ..;-i due  to 

., -j... m. 

i-.-/olvc 

G.-.ICIJ ..i¿ 

re?.lur *d 

•iv 

•.u.-.iì coo ¿haue 

o">  ¿ij.    * r zcue 

' * *     *: j i è. or 

present 

'..-i  i on, 

.-:   Vrx  foil- 



ID/7G.34,-Si .Hev.1 

nv Co-60 Proceso 

67,2i 

11 » 3.>0 

?,0CJ 

6,720 

"\ $ryQ 

ÌU1C0 

„ji   dnco.i 

•. .t   '•.yirocarb&n 

,'d    fîulp': _*! 

.,.»^..! v  tt)y 

of    "'-0 ¿¿j/nr 

r .iflfí: t   ch.;.ir¿ 

î"      ' t^- rc».  and 

cri';,      ît 

1 •    •:.   /h» 

•. •/ î.;   -,hc pn>é- 

II 



(í      V « , 

"1   Cr.r'l    ü\ 

(.•    i,  

• cUirin;-- flrí'C':.in. duende on. its economic end 

:"?r pro-:inv'i:i',x.   • -jnsid'irV: j ons the   following 

'".••Ta 

-,;.-.}   ,   :,rt4 fcc .- .-g-.r^-it in radiation sourcc3 

.i-: .'on of ir.r!i-:.ior   ou'er--'^  i» H-IOWP.US. 

"  i_.i. 

a J ','- ici 

:      4 J       6G    100 

-;   .,   :'w 

'•n ..i,..-.or 

-ait,. ;oa Source 

r»- i? 

I !       •• 

^o-'r-t. rt-"¡Knt- 

•;.. en   '"'    .0   10   VÖ3T9 

1   n. urc<-iaUor  rete is 

i * ,on'i     .'i^'ìà-TC  5 

Tì.ì:»"-..'enaíice rjid load 



iV*G.y,/f.i.hov.i 
S»,. ige 1q 

';-0    f( 

•'.-.'. CT 

:n- 

rijQOlxr 

-   i-'JS'i   'V.J,   , 
ïp} trusíimcat,  ì'ìain- 

kt- 

'.1 r. ¿ : 

o; 

L. • ••* '   r•/.'.•..."•"n     | 

',    te  directly related     o 

davor:;:'.:,  o^ 

'.-.••• '•-.. i ,:   v;'.i:;ic.:  "•  ,'<.,¿v ;•.. 

..." ;•      of ra-nc:.1 In -n Oí ..><., 

:   .1 '    , .   *''>î .urici'I   if; 

;  ...        -.r.;.      •'   : '';:-3Ì't~. 

'        , •) ' '.'. L'G   i .'   r;ol 

: :->"•;•.-!  -!'bi._y   '• io  pr oc óì- :.../; 

••»>,   .'.:.•>   i:,>."! u-TiC^d  ;jy  -i   • 

'*, ;' "   IAO rn-.r. ixude o; 

^   K"'.   i.n»: J   "./'••;:. '.'ni   Vi'.: 

vj ' ;.;   •<;: VA   ,_•   ocle.florr 

x'-i,   ocoi.c-mics  ûf  pro er;-it. 



l'OSe »   ::i r.d Cos'- ;  US penta 

1 

0. 10--C, 17 

0.6-0.9 

3 

T";'J 

í-
1
.!-        !••.-...- 1   •    -,- 

V' 

i,:--d :.niiial   successes 

•"•,.1   J'--,-oJ.upiTiCut  pro- 

:•'•"•-*  a:v   ',;•>   j;;.;i   the 

•»-•-i^;:   „o'-;u;  'v^rc quoted 

•a.L..- vi-,w JD^O.^ -  1.0 

'•   .'iJ--¡   radili I:¿-.¿e  further 
:'   .•'•'^^.-•-. - - ;   such as 

1 ->-î  •' •'-  - •note., with 

• - -j?>r:; .--vc 

I ~jr   t..]-,-j..*.-..-, •• 

'-   v'jiiC'ip; 

\\n 

o,: • 

-'¡ï 

t.- w ii _í'a -. 

>  process 

"L -:-V-" cii!is for ?. 

•r«j  i''.: i "i, i 11   :>;.c.ao of 

----"-.T   --'• ^    Q.«!V.C;1 -ti"' — 

vw*i?i'-'.ji.y   , „-,  poin :  out 

Uc-i  ...dust r ici- with 

j .",:¡d '-o..-.-.   — -«lotion 

• :11   L'aci lítate  the 

'v^'  ci so provide 

ross-1' t'.K-'-rtf -jï  polyethylene, 
jrT,rn. 

hit,   x, 

•<-'.Mr.oiu.ry ï.o pi.-, ics uroc 

"ii of dcvcl- 

casing- and 
produced   !.;CM;' :rc-  will  depend  on ..nthuciai sm 



:0/V.<U;M/S1 .Rev.I 

îVfre    21 ' 

^ c ,   :;\. .-trained engineers and 

xr:,:Mï'i- pr'^r.-c.Tjne  mciudiug radiation 

' :    •.;,.'./• ?a.a  product evaluations 

.•  -• •.•.lk>--    :,i".i  c_r;   .e orgaru/.C'i through 

i;._i,' ih- ci ^ of potential 






