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A P P L I C A T I O N S

During th e  y e a r  under review  the  use o f  ra d io iso to p e s  as w ell as
60o f  S o re q 's  la rg e  Co r a d ia t io n  source fo r  a p p lic a tio n s  in  both  in d u s try  

and a g r ic u l tu r e  has been g r e a t ly  ex tended . Most o f th e  work was c a r r ie d  

ou t w ith in  th e  framework o f  c o n tra c ts  w ith  p r iv a te  and p u b lic  i n s t i t u t i o n s .

A new company, "ISORAD” L td . ,  was s e t  up to  promote the use 

o f  r a d ia t io n  in  in d u s try .  ISORAD i s  a  p r iv a te  company owned jo in t ly  

by th e  I s r a e l  Government and NDMEC -  N uclear M a te r ia ls  and Equipment 

C orpo ra tion , A po llo , P en n sy lv an ia . Two m eetings o f th e  company took 

p la c e , in  June and O ctober 1965.

The N a tio n a l R esearch Council has s e t  up a s te e r in g  committee 

to  c o o rd in a te  a  n a t io n a l  i r r a d i a t i o n  program. An ex ten siv e  program has 

been drawn up, in  co o p era tio n  w ith  th e  M in is try  o f A g ric u ltu re  and the  

M in is try  o f  Commerce, f o r  th e  i r r a d i a t i o n  o f  foods and a g r ic u l tu r a l  

p ro d u c ts  and f o r  th e  use o f  i r r a d i a t i o n  in  p e s t c o n tro l .

The scope and v e r s a t i l i t y  o f  th e  Co^^ f a c i l i t y  used in  th e  above 

i r r a d i a t i o n  programs have been g r e a t ly  in c re a se d  by th e  in c o rp o ra tio n  

o f  s e v e ra l improvements (se e  p . 3 1 1 ) .

S teps have been taken, to  o b ta in  o f f i c i a l  a u th o r iz a t io n  f o r  th e  use 

o f  i r r a d i a te d  food p ro d u c ts  f o r  human consum ption. As a t e s t  case , an 

a p p l ic a t io n  has been subm itted  to  the  I s r a e l  M in is try  o f  H ea lth  fo r  

a u th o r iz a t io n  to  use  r a d ia t io n  fo r  sp ro u tin g  c o n tro l o f p o ta to e s  and on ions, 

and f o r  in s e c t  e r a d ic a t io n  in  w heat. The a p p lic a t io n  was based m ainly on
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the  co rrespond ing  p e t i t i o n s  subm itted  in  th e  U.S. and Canada to  the  

r e s p e c t iv e  Food and Drug A d m in is tra tio n s , as  w e ll as on th e  perm ission  

g ran te d  in  the  S o v ie t Union to  use i r r a d i a te d  p o ta to e s , and on the  re p o r t  

o f  th e  w orking group o f the  U.K. M in is try  o f  H ealth  on food i r r a d i a t i o n .

In  a  campaign to  promote th e  use  o f r a d ia t io n  and ra d io is o to p e s , 

numerous le c tu r e s  were d e liv e re d  a t  many i n s t i t u t i o n s ,  and a  number o f 

sem inars were h e ld  a t  Soreq f o r  a d m in is tra t iv e  and te c h n ic a l d i r e c to r s  

in  th e  food , wood, p l a s t i c s  and ceram ics in d u s t r ie s ,  a s  w e ll as f o r  

s c i e n t i s t s ,  te c h n ic ia n s  suxd a g r i c u l t u r a l i s t s .

Dr, Ch. M ille r  o f  A pplied N ucleon ics C o n su lta n ts , Los A ngeles, 

U .S ., jo in ed  th e  Department a t  th e  b eg inn ing  o f August 1965, on an I s r a e l

A.E.C. fe llo w sh ip  f o r  th e  academic y e a r  1965/66.

INDUSTRIAL APPLICATIONS OF RADIOISOTOPES

( l ) *A L abora to rv  A pparatus f o r  th e  Studv o f  R eac tions in  Sprays : E. Foa 

M. Konigsbuch , S. Lask, 0 , SchSchter and Z. S tuh l

(2 )
In  the  s tu d ie s  a lre a d y  re p o r te d  on the r e a c t io n s  o c c u rr in g  in  

an Aman Spray R eac to r, a  la b o ra to ry  ap p ara tu s  s p e c ia l ly  b u i l t  fo r  the  

purpose was u sed . The ap p a ra tu s  has been m odified  and improved over 

th e  p a s t  th re e  y e a rs , and i t s  p re se n t form and c h a r a c te r i s t i c s  a re  d esc rib ed  

in  t h i s  r e p o r t ^ ^ \  A schem atic re p re s e n ta t io n  i s  g iven  in  F ig . 46.

* Work perform ed under a  g ra n t from th e  M in is try  o f  Development

** Bar I la n  U n iv e rs ity



60Co source in its cask being lowered into the reactor swimming pool
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P ig . 46

Scheme o f  la b o ra to ry  ap p ara tu s  fo r  s tu d y in g  re a c tio n s  in  sprays
a) th e  r e a c to r  b) the  d e te c tio n  appara tu s

The ap p ara tu s  was designed  to  s im u la te  as c lo se ly  as  p o ss ib le  

th e  c o n d itio n s  p re v a i l in g  in  the  commercial r e a c to r .  An im portan t fe a tu re  

i s  t h a t  th e  d e te c tio n  system , which i s  based on the use o f  ra d io a c tiv e  

t r a c e r s ,  can reco rd  the  c o n c e n tra tio n s  o f the  ra d io a c tiv e  sp ec ie s  con tinu ­

o u sly . R eactions a re  s tu d ie d  by exam ining what occurs in  a  s ta t io n a ry  

d rop . In  p a r t i c u la r ,  r e a c t io n s  in  which hydrogen c h lo rid e  i s  formed as

a  p roduct have been in v e s t ig a te d .  The techn ique i s  based on th e  use of 
38Cl - l a b e l le d  c h lo r id e s  which a re  h ea ted  in  th e  form o f a  s in g le  d ro p le t 

in  a c u r re n t of g a s . Changes in  a c t i v i t y  a re  measured both  in  the d ro p le t 

and in  th e  escap in g  g a se s , which a re  absorbed in  a f i l t e r  im pregnated w ith  

a l k a l i .  T his arrangem ent p erm its  th e  s tu d y  of the in flu en ce  o f the  most
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im p o rtan t v a r ia b le s :  tem p era tu re , drop s iz e ,  r a t e  o f flow  and com position 

o f  g as , and c o n c e n tra tio n  o f th e  s o lu tio n s .

The ap p ara tu s  i s  composed o f two main p a r t s :

a ) The r e a c to r  p ro p er, w ith  p ro v is io n  f o r  h e a tin g , tem peratu re c o n tro l 

and measurement, therm al in s u la t io n ,  and gas flow  c o n tro l .

b) D e tec tin g  a p p a ra tu s , which in c lu d es  two c r y s ta l  s c i n t i l l a t i o n  c o u n te rs , 

a  ra te m e te r  and au tom atic  re c o rd e r  u n i t ,  a  s c a le r  and p r in t e r  system , 

and an a ttachm en t fo r  m easuring th e  a c t i v i t y  o f  th e  gaseous re a c tio n  

p ro d u c ts .

The tem peratu re  can be c o n tro l le d  to  w ith in  ±  2^, The s iz e  o f the  

d ro p le ts  in v e s t ig a te d  i s  between 0 .5  and 5 m ic r o l i te r s  and th e  r a d io a c t iv i ty  

from 1 to  5 m ic ro c u rie s .

R e fe ren ces :

1. PGA, E . ,  KONIGSBUCH, M ., LASK, S . ,  SCHACHTER, 0 . and STUHL, Z . ,

I s r a e l  AEG R eport, IA-1078 ( in  p re s s )

2 . FOA, E . ,  KONIGSBUCH, M., LASK, S . ,  SCHACHTER, 0 . and STUHL, Z .,

I s r a e l  AEC Semi-Annual R ep o rts , Ja n .-Ju n e  1963, IA-900, p . 131;

Ju ly-D ee. 1963» IA -920, p . 134; J a n .-Ju n e  1964, IA-984, p .155; J u ly -  

D ee.1964, IA-1021, p .144

D eterm ination  o f P o lv e le c tro lv te  R esidua ls  a f t e r  F lo c c u la t io n . Using a 

R ad io ac tiv e  T ra c e r^^^:Z . S tu h l and Ch. G ila th

F lo c c u la tio n  w ith  p o ly e le c t ro ly te s  i s  w idely  used in  p ro cesses  

o f  s o l id - l iq u id  s e p a ra tio n  and i s  f in d in g  a p p l ic a t io n  in  th e  f i e l d  o f 

w ater tre a tm e n t. One o f the problem s in  th i s  techn ique  i s  to  determ ine 

the  p o ly e le c t ro ly te  re s id u a ls  a f t e r  com pletion o f th e  f lo c c u la t io n  p ro cess  

and s e p a ra t io n  o f th e  f lo e s .  In  th e  case o f trea tm e n t o f w ater f o r  d r in k in g  

p u rposes, d a ta  on r e s id u a ls  i s  o f g re a t  im portance from the  p o in t o f  view



-  259 -

o f p u b lic  h e a l th .  A lso , a  b e t t e r  unders tan d in g  of the  mechanism of 

f lo c c u la t io n ,  such a s  i t s  r e l a t io n  to  a b so rp tio n , could be gained from 

th i s  d a ta .

F lo c c u la tio n  experim ents w ith  p o ly e c tro ly te s  a re  being  c a r r ie d

ou t a t  th e  S a n ita ry  E ng in eerin g  L ab o ra to rie s  of the  Technion, I s r a e l

I n s t i t u t e  o f Technology. E x is t in g  methods fo r  determ in ing  p o ly e le c tro ly b e  
(2 )c o n c e n tra tio n s  a re  n o t s u i ta b le  f o r  the  very  low re s id u a l  co n ce n tra tio n s  

encountered  in  w ate r tre a tm e n t. Experim ents were thus c a r r ie d  ou t w ith  

a  C ^ ^ -la b e lle d  c a t io n ic  p o ly e le c t r o ly te ,  namely c a t io n ic  q u a te m iz e d  

poljrv inylpyridonium  polym er. An easy  way o f p re p a rin g  th e  la b e l le d  polymer 

was found to  be th e  use o f  C^^^-labelled CH^I f o r  q u a te m iz a tio n  of in a c tiv e  

po lyv iny lpyridon ium . 100 m ic ro cu rie s  o f ( s p e c if ic  a c t i v i t y

5 m c /m illim o le ), con ta ined  in  a g la ss  ampoule, were cooled w ith  a  d ry - ic e  

ace tone m ix tu re . 1 cc o f a s o lu t io n  o f polyvinylpyridonium  in  n itro m eth an e , 

c o n ta in in g  20 mg o f ' th e  polym er, was added. An excess of in a c tiv e  CH^I 

was added and th e  q u a te m iz e d  polymer p r e c ip i ta te d .  The p r e c ip i ta te  was 

se p a ra te d  by f i l t r a t i o n ,  y ie ld in g  30 mg o f a c t iv e  polymer o f a s p e c if ic  

a c t i v i t y  o f  1 .2  \xc/mg.

In  th e  f lo c c u la t io n  experim ents th e  residual c o n c e n tra tio n  o f the

polym er was determ ined  by m easuring th e  a c t i v i t y  o f th e  s o lu tio n  by the

l iq u id  s c i n t i l l a t i o n  techn ique ( in  dioxane s o lu t io n ) .  As i s  known, quenching 

problem s a r i s e  when w orking in  aqueotis s o lu tio n s ;  a  m ixture o f 3-5 ml o f 

th e  s o lu t io n  to  be ana ly sed  and 16.5 nil of s c i n t i l l a t o r  was found to  g ive

th e  b e s t  c o n d itio n s  f o r  th e  m easurem ents. No quenching was found due to

the  polym er i t s e l f .  The system  was c a l ib r a te d  a t  a  known c o n c e n tra tio n  o f 

a c t iv e  polym er.

By th i s  easy  and ra p id  method re s id u a l  la b e l le d  polymer could be

deten ^ in ed  down to  a c o n c e n tra tio n  o f 0.005 mg/ml.

R eference :

1 . Paper P resen ted  a t  th e  JULX.VHeeting o f  th e  I s r a e l  Chem. S o c ., Feb. 1966

2. FUOSS, R. M. and SADEK, H ., Science 110. 552 (1949)
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*
S tu d ie s  o f Sand Wovement on th e  Sea Bed U sing R ad ioac tive  T racers  :

Z. S tu h l ,  Ch. G ila th  and P . P f e f f e r

There i s  today co n s id e ra b le  i n t e r e s t  in  sand movement s tu d ie s .  

G eo lo g ists  and o cean o g rap h is ts  need experim en ta l methods f o r  checking 

th e o r ie s  and models o f sand t r a n s p o r t ,  and in fo rm atio n  i s  re q u ire d  on th e  

r a te s  a t  which harbours f i l l  w ith  sand . Sand fo r  b u ild in g  i s  dug from 

th e  sea  bottom  and th e  h o le s  formed a re  expected  to  f i l l  in  a g a in . I t  i s  

im portan t to  avoid  shore e ro s io n  and th e re fo re  to  know the  mechanism of 

h o le  f i l l i n g .

In  I s r a e l  s e v e ra l a u th o r i t i e s  such a s  the  G eo log ical I n s t i t u t e ,  the 

P o r ts  A u th o rity  and th e  Committee f o r  Shore P re se rv a tio n  a r e  in te r e s te d  

in  sand movement s tu d ie s  a lo n g  th e  M ed iterranean  c o a s t .  L a te ly  work in  

th i s  f i e l d  was undertaken  jo i n t ly  by th e  I s r a e l  AEC and th e  G eolog ical 

I n s t i t u t e .  The immediate aim o f th e  p ro je c t  i s  to  develop a  method f o r  

t r a c in g  sand movement by u s in g  ra d io a c t iv e ly  tagged sand. A sample of 

la b e l le d  sand i s  in tro d u ced  a t  a  known p la ce  on th e  sea  bed , and th e  sp read  

of th e  a c t i v i t y  i s  mapped a f t e r  v a r io u s  tim e in t e r v a ls .

( i )  L a b e llin g  o f  th e  sand

The cho ice  o f th e  ra d io is o to p e  to  be used was governed by the  

requ irem ent th a t  the  h a l f - l i f e  should  be o f  th e  o rd e r  of a  few days o r 

lo n g e r and th e  energy o f  th e  em itted  gamma ray s  s u f f i c i e n t ly  h ig h  f o r  

e f f e c t iv e  d e te c t io n .

A c t iv i t i e s  o f a  few c u r ie s  must be in je c te d  in  o rd e r  to  allow

f o r  a d e te c ta b le  a c t i v i t y  o f  1 pc/m a f t e r  d is p e r s a l  o f th e  a c t iv e  g ra in s
2 2 over an a re a  o f abou t 1 km . About 100 a c t iv e  g ra in s/m  a re  n ecessa ry  f o r

a  r e l i a b l e  measurem ent. The g ra in  s iz e  in  ou r case  i s  in  th e  range o f

100-200 m icrons, r e q u ir in g  th e  use o f  a  few kg o f la b e l le d  san d .

* Work perform ed in  c o l la b o ra t io n  w ith  th e  I s r a e l  G eo log ica l I n s t i t u t e ,  
th e  P o r ts  A u th o rity  and th e  Committee f o r  Shore P re s e rv a tio n , Tinder a  
g ra n t from th e  M in is try  o f  Development.
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S ev e ra l methods of la b e l l in g  th e  sand were co n sid ered . A c tiv a tio n
13o f th e  sand by i r r a d i a t i o n  in  th e  IRR-1 r e a c to r  a t  a  f li ix  of 2 .5  x 10 

2
n/cm .s e c  f o r  1 -  24 h was foimd to  g ive  inadequate s p e c if ic  a c t i v i t i e s  

and h a l f - l i v e s .  The use  o f i r r a d ia te d  g la s s  p a r t i c le s  was r e je c te d  because 

o f re c e n t p u b lic a tio n s  m entioning th e  g re a t  d if fe re n c e  in  th e  hydrodjmamic 

behavio \ir o f g la s s  and sand g ra in s .  The method f in a l ly  chosen was su rface  

la b e l l in g  w ith  A u ^ ^  o r  C r^^.

The sand i s  f i r s t  t r e a te d  w ith  10^ n i t r i c  a c id  to  decompose carbonates 

and any o rg an ic  m a te r ia ls .  I t  i s  n e u tra l iz e d  and then b o iled  w ith  NaOH (3C^) 

f o r  1 .5  h and washed w ith  w a te r. The sand su rfa c e  i s  then ready  f o r  la b e l l in g  

by one o f th e  fo llo w in g  methods:

a) Redox System. The sand i s  t r e a te d  w ith  an a c id ic  (HCi ) s o lu t io n  o f

SnCl , th en  washed to  remove unadsorbed SnCl^, and t r e a te d  w ith  AgNO 
2 2 3

s o lu t io n .  A s o lu tio n  c o n ta in in g  hydrazine  su lp h a te  and p y rid in e  i s  added

w hile s t i r r i n g .  The s i lv e r -c o a te d  sand i s  washed to  remove tr a c e s  o f Ag"*”.

Up to  th i s  s tag e  only  n o n -ra d io a c tiv e  su b stan ces  a re  handled • The p repared

sand i s  now ready  f o r  re d u c tio n  o f  gold  on i t .  This i s  e a s i ly  done by
/ \ 198a d d it io n  o f an  a c id ic  (HCl) Au Cl s o lu tio n  and la b e l l in g  i s  complete

3
w ith in  a  few m inu tes. The y ie ld  i s  h ig h e r than  95^- The g re a t advantage 

o f  t h i s  method l i e s  in  th e  f a t e  th a t  a l l  p re lim in a ry  work can be done in  the  

la b o ra to ry  and the  f i n a l  work w ith  r a d io a c tiv e  gold  in  the in je c t io n  

c o n ta in e r  i t s e l f .  S p e c if ic  a c t i v i t i e s  o f 1 c u r ie /k g  and h ig h e r a re  e a s i ly  

o b ta in e d .

b ) Form ation o f s e s q u io x id e s . A c tiv a te d  chromium powder i s  d isso lv ed

in  HCl ( l :3 )»  and an excess o f  NaOH i s  added to  o b ta in  a  chrom ite s o lu tio n .

The sand i s  b o ile d  w ith  th e  chrom ite s o lu tio n  fo r  1 .5  h . A f te r  washing,

th e  a c t i v i t y  i s  f ix e d  on th e  su rfa c e  by d ry ing  a t  200°C fo r  12 h . The

maximum la b e l l in g  y ie ld  was 5C^ a t  a chrom ium -to-sand w eight r a t i o  o f 0 .1 ^ .
13 2With th e  a v a i la b le  f lu x  o f  2 .5  ^  10 n/cm .se c  and i r r a d i a t i o n  f o r  4 weeks, 

a  s p e c if ic  a c t i v i t y  o f  about 2 c u r ie s /k g  sand could be produced. The idea  

o f  l a b e l l in g  w ith  n o n -ra d io a c tiv e  chromi\im and i r r a d i a t i n g  th e  la b e lle d  

sand i s  a ls o  b e in g  co n s id e re d .
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( i i )  In je c t io n  o f th e  la b e l le d  sand .

An in je c t io n  v e s s e l was designed  in  th e  T echnical S e rv ice s

D epartm ent, by Mr. Ch. G avish. The v e s s e l  has a  volume o f about 15 l i t e r s ,

which a llow s about 5 kg la b e l le d  sand to  be p repared  a t  a tim e. The

in je c t io n  v e s s e l  i s  lowered to  about 1 .5  m eters below th e  su rfa c e  o f th e

sea  ( fo r  s h ie ld in g  pu rposes) and i s  p a r t ly  f i l l e d  w ith  w a te r. A g la s s
198ampoule c o n ta in in g  20 cc o f th e  Au Cl^ s o lu tio n  i s  dropped in to  th e  v e s s e l  

and c ru shed . A ir  i s  bubbled in to  th e  s o lu t io n  and th e  sand sample poured 

in  g ra d u a lly . This l a b e l l in g  can be done co n v en ien tly  in  a  h arb o u r. The 

v e s s e l  opens upon c o n ta c t w ith  the sea  bottom  and th e  la b e l le d  sand pours 

out o f i t .

( i i i )  Mapping th e  a c t i v i t y  on th e  sea  bed

The d e te c to r  i s  towed a long  th e  sea  bed behind a b o a t ,  and thus i t  

must be ro b u s t and s ta b le ,  as  w e ll a s  w e ll as  h ig h ly  s e n s i t i v e .  I t s  

hydrodynamic p ro p e r t ie s  must be such th a t  i t  does n o t r i s e  from th e  bottom 

when towed a t  a  v e lo c i ty  o f  1 m /sec. The L i t to r a l  D r i f t  Probe made by 

the  Danish Iso to p e  C entre was chosen. The count r a te  a t  th e  sea  bottom 

w i l l  be co n tin u o u sly  reco rded  and th e  lo c a t io n  o f th e  b o a t determ ined  a t  

d i f f e r e n t  tim es by n a v ig a tio n a l measurem ents.

The r e s u l t s  ob ta in ed  w i l l  be converted  in to  i s o a c t iv i ty  cu rv es , 

as  a  fu n c tio n  o f  tim e, from which i t  w i l l  be p o s s ib le  to  determ ine th e  

d i r e c t io n  and v e lo c i ty  o f th e  sand movement under th e  g iven  experim en tal 

c o n d itio n s  (w inds, c u r re n ts  and wave d i r e c t io n ,  s t r e n g th  and freq u en cy ).

198The f i r s t  experim ents w i l l  be conducted w ith  Au - la b e l le d  sand ,
51bu t i f  th e  h a l f - l i f e  proves too s h o r t ,  work w i l l  con tin u e  w ith  Cr . 

R e fe re n c e s ;

1 . CURTOIS, G ., p r iv a te  communication

2. PETERSEN, B .R ., In g en i^ ren  I n te r n a t io n a l  E d it io n , 4.» 3, 99 (i9 6 0 )
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Method fo r  D eterm ining Movement o f S ilt ,  in  a  Wadi ; Z. S tu h l and Ch. G ila th

D uring r a in  p e rio d s  th e  wadis (d ry  w atercou rses) suddenly f i l l  

up w ith  f lo o d  w ate rs  which b r in g  down la rg e  amounts o f  s i l t .  I f  r e s e rv o ir s  

a r e  b u i l t  to  c a tc h  th e  r a in  w ater the  s i l t  w i l l  be d ep o sited  in  them, 

g ra d u a lly  f i l l i n g  them up . I t  i s  thus o f  g re a t p r a c t ic a l  im portance to  

e s tim a te  th e  amount o f s i l t  b rought down by f lo o d s . R ecen tly  the Geo- 

m brphological L abora to ry  o f  th e  Geography Department o f  th e  Hebrew U n iv e rs ity  

began measurements o f s i l t  movement a lo n g  th e  Nahal Soreq Wadi, u s in g  dyed 

p a r t i c l e s .  However p a r t i c l e s  o f le s s  th an  500 m icrons cannot be tra c e d  

in  t h i s  way, and i t  i s  j u s t  th i s  f r a c t io n  o f p a r t i c l e s  th a t  i s  o f  g r e a te s t  

im portance in  the  d e te rm in a tio n  of s i l t  movement. The problem can be 

so lved  by ra d io a c tiv e  la b e l l in g .

L a b e llin g  o f  the  s i l t  was c a r r ie d  out by u s in g  th e  c a tio n  exchange 
51p ro p e r t ie s  o f  c la y . Cr w ith  a h a l f - l i f e  o f 27 .8  days was chosen. A

w ell d e fin e d  f r a c t io n  o f s i l t  (88 -  120 m icrons) was t r e a te d  w ith  HNÔ

to  d e s tro y  th e  ca rb o n a tes  and o rgan ic  m a te r ia ls  p re s e n t.  This trea tm en t

a lso  re p la c e d  the  exchangeable c a t io n s  w ith  H"*". A f te r  washing the  re s id u e
51to  pH 7 , a  s o lu tio n  of Cr Cl^ was added to  th e  s i l t  su spension , w ith  

sh ak in g . The exchange was com plete in  a  few m inutes and a  s p e c if ic  

a c t i v i t y  o f 1 c u r ie /k g  s i l t  was o b ta in e d . Three kilogram s o f la b e lle d  

s i l t  was d iv id ed  in to  20 p o r tio n s  and th e  p o r tio n s  b u ried  a lo n g  a  10 m eter 

le n g th  o f th e  wadi bed. The aim o f  such a d is t r ib u t io n  was to  g e t a  good 

average p ic tu r e  o f the movement and to  reduce any in s ig n i f ic a n t  d isp lacem en t. 

The r a t e  o f  s i l t  movement w i l l  be in v e s t ig a te d  as  a  fu n c tio n  o f the f lo o d in g  

c o n d itio n s .

Mixing C onditions in  P uln  C hests in  a  Paper M ill : Ch. G ila th ,  S. Lask,

Z. S tu h l,  E . Foa, M. F in k e l , D. S c h if f e r

Experim ents were perform ed to  check th e  e f fe c t iv e n e s s  o f pulp  

m ixing in  c h e s ts  a t  th e  A m erican -Israe l Paper M ill , H adera. The

* A m erican-lsrael Paper M ill, Hadera.
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te c h n o lo g ic a l p ro cess  in  t h i s  m il l  s t a r t s  w ith  a  ba tch  o p e ra tio n , namely 

s lu sh in g  o f th e  d ry  pu lp  w ith  w a te r. B atches a re  d ischarged  in to  a  c h es t 

and th e  p ro cess  becomes con tinuous from th e re  on. The pulp  i s  pumped 

through two a d d i t io n a l  c h e s ts ,  connected in  s e r i e s ,  and f i n a l l y  to  th e  

paper m achine.

The c h e s ts  a re  a g i ta te d ,  b u t a  c e r t a in  amount o f ch an n e lin g , 

which in t e r f e r e s  w ith  hom ogenisation o f  th e  p u lp , was su sp e c te d . The 

m a tte r  had been in v e s t ig a te d  by u s in g  dyed pulp  to  t r a c e  th e  movement 

o f m a te r ia l  t h r o u ^  th e  c h e s ts .  These t e s t s  showed q u a l i t a t iv e ly  th a t  

th e  m ixing c o n d itio n s  were f a i r l y  good under the  p a r t i c u la r  flow  co n d itio n s  

o f th e  t e s t .  However, t h i s  type o f  t e s t  i s  n o t e n t i r e ly  s a t i s f a c to r y .

Bach grade o f  p ap er re q u ire s  d i f f e r e n t  flow  c o n d itio n s , and th e  mixing 

must be examined f o r  each c a se . S ince most g rades o f pap er a re  sp o ile d  

by adding  dye, th e  p ro d u c tio n  lo s s e s  would be c o n s id e ra b le . A b e t t e r  

t r a c in g  method, which would a ls o  g ive more q u a n t i ta t iv e  r e s u l t s ,  was 

thus needed.

The re s id e n c e  tim e d i s t r i b u t io n  te ch n iq u e , u s in g  a  ra d io a c t iv e  

t r a c e r ,  was employed to  determ ine th e  m ixing c o n d itio n s  in  one o f the
O  A

m ixing c h e s ts .  A p u lse  o f Na (a s  an aqueous s o lu tio n  o f Na^CO^) was 

in je c te d  in to  th e  feed  stream  to  the c h e s t .  The a c t i v i t y  o f th e  o u t l e t  

stream  was measured w ith  a  s c i n t i l l a t i o n  d e te c to r  p laced  in  c o n ta c t w ith  

the  e x i t  p ipe  and connected to  a  ra te m e te r  and re c o rd e r .  The curve 

ob ta in ed  was c o rre c te d  f o r  r e c i r c u la te d  a c t i v i t y  (determ ined  by means 

o f a  d e te c to r  p laced  a t  th e  i n l e t  s tream  to  th e  c h e s t ) ,  and thus the  

c o n c e n tra tio n  v e rsu s  tim e curve was o b ta in e d .

The fu n c tio n  F ( t / 6 ) re p re s e n t in g  th e  re s id e n c e  tim e d i s t r i b u t io n

g iv es  th e  f r a c t io n  o f  th e  in je c te d  t r a c e r  a c t i v i t y  which le a v e s  th e  system

up to  th e  tim e t / o  . Here 0 i s  th e  mean re s id e n c e  tim e, o b ta in ed  by

d iv id in g  th e  volume o f th e  v e s s e l  by th e  flow  r a te ;  t / 0  i s  the  reduced 
*

tim e. I f  S i s  th e  whole a re a  beneath  th e  a c t i v i t y  c o n c e n tra tio n  cu rve ,

and S th e  a re a  up to  a  c e r t a in  tim e t / 0 ,  when P ( t /0 )  = ^  .
S
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A m athem atical model o f th e  c h e s t as a  v e s se l composed o f th re e  

re g io n s  -  dead voliime, p l\ig  flow  and p e r fe c t  mixing -  connected in  s e r ie s ,  

was co n sid e red . A ccording to  R e f .2 , f o r  th i s  case

1 -  P = e -  —  1----- -
( l -p ) ( l -m )

i  -  p (l-m ) 
G

where p i s  the f r a c t io n  o f th e  v e s s e l  volume which a c ts  as  an id e a l 

p lu g  flow  re g io n , m i s  th e  f r a c t io n  a c t in g  a s  dead volume, and 1 -  (p+m) 

i s  th e  f r a c t io n  w orking in  id e a l  m ixing c o n d itio n s .

The param eters p , m and 1 -  (p+m) were determ ined by p lo t t in g  

( l - P )  a g a in s t  t/G . In  th e  experim ent perform ed th e re  was found to  be 

12^ dead volume, 5^ p lu g  flow  and 85^ p e r fe c t  m ixing. No channeling  

was found in  th e  system .

The use o f r a d io a c tiv e  t r a c e r s  to  o b ta in  re s id e n c e  time d i s t r i b u ­

t io n  curves o f flow  system s p ro v id es  v a lu a b le  continuous in fo rm ation  

about th e  system , in  an  easy  way, w ith o u t d is tu rb in g  th e  normal p roduction  

p ro c e s s .

Ref e re n c e s ;

1. Paper p re sen te d  a t  th e  XXXV M eeting o f the I s r a e l  Chemical S o c ie ty , 

Feb. 1966

2. RBBHDN, M. and ARGAMAN, A ., Technion R eport C V 106, 1963

Use o f R ad io ac tiv e  T race rs  f o r  C orrosion  S tu d ie s ; S. Lask and Ch. G ila th

A stu d y  o f th e  mechanism o f halogen  io n  m ig ra tio n  th r o u ^  

p a s s iv a t io n  la y e rs  on s t a in le s s  s t e e l  i s  being  undertaken  a t  th e  C orrosion  

L a b o ra to r ie s  of th e  I s r a e l  M etal I n s t i t u t e .  P re lim in a ry  experim ents were 

perform ed to  e v a lu a te  th e  use  o f r a d io a c tiv e  t r a c e r s  fo r  th i s  s tu d y .

Two k in d s  o f in fo rm atio n  can be o b ta in ed  by rad io iso to p e  t r a c e r  tech n iq u es ;

a )  th e  g en e ra l s u rfa c e  c o n c e n tra tio n  p f th e  halogen io n s ,

b) a m icroscop ic p ic tu r e  o f  th e  halogen cCfficentration d i s t r ib u t io n  on th e  

s u r fa c e ,  a s  o b ta in ed  from a u to ra d io g ra p h s .



— 266— —

C h lo rin e-3 8 , produced by i r r a d i a t i n g  NH Cl in  th e  IRR-1 r e a c to r ,
4 -3Q

was used f o r  the  f i r s t  experim en ts. Aqueous s o lu tio n s  o f HCl (o b ta in ed
38by decom position o f NH^Cl ) were used  to  e s ta b l i s h  the  s e n s i t i v i t y  o f the 

above te ch n iq u es . At a  maximum c o n c e n tra tio n  o f 3000 ppm C l” , the  s p e c if ic  

a c t i v i t y  o f th e  HCl s o lu tio n  was about 700 pc/m l.

2
Co\inting f o r  1 min on a  1 cm s u rfa c e  u s in g  a  CM co im te r, the 

s e n s i t i v i t y  was about 0 .1  n|ic/cm (based on tw ice th e  s ta n d a rd  d e v ia tio n ) .  

T his corresponds to  3 ^ 10 micrograms o f Cl”/cm f o r  a  s o lu tio n  o f the  

above s p e c if ic  a c t i v i t y .

A utorad iographs were taken  w ith  a  meditun g ra in  s iz e  Kodak X -ray 

m icro tex  f ilm  and exposures o f a few h o u rs , up to  p r a c t i c a l ly  complete
•ZQ

decay o f th e  Cl . S a t i s f a c to r y  d arken ing  was o b ta in ed  f o r  a  s p e c if ic
38 / 2a c t i v i t y  o f  about 1 mpc Cl /cm , b u t th e  r e s o lu t io n  o b ta in ed  was no t

b e t t e r  than  30 m icrons. A much b e t t e r  re s o lu t io n  o f about 2 m icrons was

o b ta in ed  w ith  K o d a lith  Ortho f ilm , b u t the  v e ry  low s e n s i t i v i t y  o f  th i s
2

f ilm  n e c e s s i ta te s  th e  use o f  s p e c i f ic  a c t i v i t i e s  o f about 100 muc/cm . 

Experim ents w i l l  be con tinued  w ith  th e  Kodirex X -ray f i lm , which i s  

expected  to  g ive a  good re s o lu t io n  a t  a rea so n ab ly  low s p e c if ic  a c t i v i t y .

Thus, b o th  coun tin g  and au to rad io g rap h y  a re  s u i ta b le  f o r  use in  

th e  c o rro s io n  s tu d y .

R ad io ac tiv e  T rac e r  Method f o r  D eterm ining th e  Weight D is tr ib u t io n  o f 

Carbon B lack in  Rubber; Z . S tu h l and Ch. G ila th

In  th e  making of ru b b er, th e  carbon b lack  in c o rp o ra te d  i s  d isp e rse d  

in  th e  form o f g ra in s  o f  submicron d im ensions. However th e se  g ra in s  may 

co a lesce  to  form ag g lo m era tes , which im pairs  th e  q u a l i ty  o f th e  ru b b er.

I t  i s  accep ted  p r a c t ic e  to  check th e  degree o f agg lom era tion  by coun ting  

th e  number o f  agg lom erates la rg e r  than  6 x 6  m icrons, under the  m icroscope.
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The p re se n t work was undertaken  to  a s c e r ta in  i f  th e re  i s  any 

d e te c ta b le  inhom ogeneity in  th e  w eight d i s t r ib u t io n  of th e  carbon b la ck , 

and i f  so , w hether t h i s  i s  r e la te d  to  th e  degree o f agg lom eration . There 

a re  no sim ple chem ical methods f o r  t h i s  d e te rm in a tio n  and thus a  ra d io ­

a c t iv e  t r a c e r  method was t r i e d .  A 150 g  q u a n tity  o f carbon b lack  (IPC,

type FIAP) was i r r a d ia te d  f o r  5 m inutes in  the  IRR-1 r e a c to r  a t  a  f lu x  
X2 2o f 7 X 10 n/cm se c . The tr a c e  amount (about 0.1^) o f sodium p re se n t

^ A
was co n v erted  to  ra d io a c tiv e  Na ( h a l f - l i f e  15 h ) .  The i r r a d ia te d  

carbon b la ck  was used to  make a  b a tch  o f  500 g o f  ru b b er. P r io r  to  

v u lc a n iz in g  th e  ru b b er s h e e t ,  th re e  samples -  o f 10, 100 and 1000 mg -  

were taken  from each o f 24 p o in ts  on th e  s h e e t .  The a c t i v i t y  o f the 

sam ples was measured w ith  a  s c i n t i l l a t i o n  coxm ter. The count r a te s  were 

c o rre c te d  f o r  th e  decay o f  r a d io a c t iv i ty  and th e  r e s u l t s  converted  in to  

the  w e i ^ t  o f  carbon b la c k  p e r  sam ple.

The s ta n d a rd  d e v ia tio n  o f th e  coun ts was c a lc u la te d  s e p a ra te ly  

f o r  th e  10, 100 and 1000 mg sample g roups. There was no s ig n i f ic a n t  

d if fe re n c e  between the  s tan d a rd  d e v ia tio n s  o f th e  th re e  g roups, i t  be ing  

le s s  th an  j ;  2 .5^  in  a l l  c a se s . Of t h i s ,  the  s tan d ard  e r r o r  due to  counting  

s t a t i s t i c s  (square  ro o t  o f the  count) was abou t ^  1^, le a v in g  an e r r o r  

of l e s s  than  from a l l  o th e r  so u rces in c lu d in g  changes in  counting

geom etry and inhom ogeneity o f th e  n eu tro n  f lu x .  Thus i t  can be s ta te d  

th a t  the  w eight d i s t r i b u t io n  o f  carbon b la ck  has a  s tan d a rd  d e v ia tio n  

which does n o t exceed ±  2^ , i . e .  no s ig n i f i c a n t  inhom ogeneity was d e te c te d .

The method d esc rib e d  above i s  s im p le , f a s t  and r e l i a b l e ,  and can 

be used on samples down to  1 mg.

I n v e s t ig a t io n  o f th e  Flow o f a  Submerged R ad ioactive  S p rin g  (R adio iso tope 

T ra in in g  C e n te r) ; C. Braudo, E . Mazor , P . Hero

A co n s id e ra b le  p a r t  o f th e  s a l i n i t y  o f Lake K in ere th  a r i s e s  from 

sp rin g s  flow ing  up through th e  bed o f th e  la k e . Many o f th e se  h ig h ly

* Iso to p e  D epartm ent, Weizmann I n s t i t u t e  o f Science 
T ahal, W ater P lan n in g  fo r  I s r a e l  L td .
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s a l in e  sp rin g s  a re  a ls o  ra d io a c tiv e  and i t  has been suggested  th a t  th e  

r a d io a c t iv i ty  o f th e  w ater might be used  as  a  s e n s i t iv e  in d ic a to r  to  a id  

in  th e  lo c a t io n  o f such so u rc e s , the  f i n a l  purpose be in g  e i th e r  to  c o n ta in  

th e  w ater o r to  pump i t  away.

The w ater is s u in g  from th e  sp r in g s  i s  d i lu te d  alm ost im m ediately 

in  th e  la rg e  volume o f la k e  w a te r, and th u s  any measurement o f s a l i n i t y ,  

tem peratu re  o r  r a d io a c t iv i ty  mxist be c a r r ie d  ou t in  th e  immediate v ic in i t y  

of th e  source w ith  subm ersib le  d e te c to r s .  A subm ersib le  probe was designed  

c o n ta in in g  a s c i n t i l l a t i o n  d e te c to r  c o n s is t in g  o f  a 2" d ia  x 4" Nal c r y s ta l  

viewed by a type 6292 p h o to m u ltip lie r .  The s ig n a l  was conducted v ia  a 

50 m eter c o a x ia l c ab le  to  a p o r ta b le  b a tte ry -o p e ra te d  s c a le r  ra te m e te r . 

A tte n u a tio n  in  th e  cab le  was compensated by a  p re a m p lif ie r  o p e ra tin g  in  

a  mixed c u r re n t and v o lta g e  mode, as suggested  by Miwa and Tohyama^^^ and 

s u i ta b ly  m odified  in  our e le c tro n ic  workshop.

The p re lim in a ry  t e s t s  were conducted a t  a  s p r in g  whose c h a r a c te r i s t i c s  

a re  w e ll known, no t f a r  from th e  i n l e t  to  th e  N a tio n a l W ater C a r r ie r .  The 

in c re a se d  s a l i n i t y  and h ig h e r tem peratu re  a s s o c ia te d  w ith  th e  s p r in g  w ater 

were accompanied by a c t i v i t y  about 100 tim es th e  normal backgroimd a c t i v i t y  

o f th e  w ater measured some d is ta n c e  from the  s p r in g . The mud on th e  bed 

o f th e  la k e  in  th e  v i c in i t y  o f th e  s4>ring was even more a c t iv e  (more than  

150 tim es th e  background a c t iv i t y ) . - .  This p re lim in a ry  s e r ie s  o f  t e s t s  was 

b r o u ^ t  to  an end by a f a u l t  in  th e  cab le  to  the  p ro b e .

S ubsequen tly  a f u r th e r  s e r ie s  o f  t e s t s  was c a r r ie d  out a t  a  sp rin g  

(Ma' agan 2 ) which has th e  p h y s ic a l form o f a c o n ic a l c r a t e r  some 20 m eters 

deep in  th e  ladce bed. A t th i s  p o in t th e  bed i s  covered by 21 m eters o f 

w a te r. The a c t i v i t y  p r o f i l e s  measured a re  shown in  F ig . 47 . Sim ultaneous 

measurements o f tem peratu re and c o n d u c tiv ity  showed th a t  th e  r a d io a c t iv i ty  

c o r re la te d  f a i r l y  w e ll w ith  th e  s a l i n i t y  and tem peratu re  o f  th e  w a te r , and 

v is u a l  o b se rv a tio n  by a  d iv e r  e s ta b l is h e d  th a t  th e  w ate r o f th e  s p r in g  

( h i ^  a c t i v i t y  and s a l i n i t y )  a ls o  c a r r ie d  w ith  i t  a  la rg e  q u a n t i ty  o f 

suspended s o l id s .
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R a d io a c t iv i ty  o f  Ma'agan I I .  F ig u rco  in  boxen g iv e  th e  a c t i v i t y  a t  the
p a r t ic u la r  lo c a t io n  in  c . p . m.

a )  E ast-W est p r o f i l e  b) North-vSouth p r o f i l e .
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In sp e c tio n  o f  th e  a c t i v i t y  p r o f i l e s  shows th a t  th e re  i s  a  w ell 

d e fin ed  la k e  - s p r in g  in te r fa c e .,  The a c t i v i t y  i s  c o n s tan t below th e  in te r f a c e  

and n e g l ig ib le  above i t ,  a rg u in g  f a s t  and thorough d i lu t io n .  The a c t i v i t y  

o f  th e  mud on the bed o f th e  lak e  seems to  r i s e  as  one approaches th e  

th ro a t  o f th e  c r a t e r .  F u r th e r  t e s t s  a re  be in g  c a r r ie d  ou t to  in v e s t ig a te  

tiio speed and mechanism o f d i lu t io n  o f th e  s p r in g  w a te r.

R eferen ce ;

1 . M1¥A, H. and TOHYAMA, T . ,  N uclear E le c tro n ic s  11, p . 421, I .A .E .A .,
V ienna 1962

B. IRRADIATION OF AGRICULTURAL PRODUGTS

E ffe c t  o f I r r a d ia t io n  in  D elaying Sucrose Decomnosition in  Sugar B e e ts :
* *

E. E isen b erg , R. S . Kahan, A. H e lle r  and A. Perlman

This experim ent was p lanned in  c o lla b o ra t io n  w ith  the  Sugar Beet 

Growers A g so c ia tio n  and th e  su g ar fa c to ry  "Sugat L td” .

One o f th e  problems o f  th e  lo c a l  in d u s try  i s  th e  need to  s to r e  

su g ar b e e ts  f o r  one to  th re e  days in  o rd e r to  perm it continuous p la n t 

o p e ra tio n  on S atu rdays (no crops a re  h a rv e s te d  on S a tu rd a y s ) . When the  

g reen  top i s  removed and th e  b e e t s to re d ,  th e  sugar c o n c e n tra tio n  

d im in ish es , th e  lo s s  in c re a s in g  w ith  tem pera tu re .

A p re lim in a ry  experim ent was c a r r ie d  ou t to  t e s t  th e  e f f e c t  of 

d i f f e r e n t  r a d ia t io n  doses on su cro se  co n c e n tra tio n  d u rin g  s to ra g e  under 

normal p la n t  c o n d itio n s . The b ee t was t r e a te d  w ith  doses in  the  range 

1 -  100 k ra d , a p p lie d  d u rin g  th e  f i r s t  24 hours o f s to ra g e . The b a tch  

s iz e  was about 25 kg . The sugar co n ten t was measured a f t e r  s to ra g e  fo r

1 - 1 3  days. A s in g le  a n a ly s is  was perform ed p e r b a tc h , under normal 

in d u s t r i a l  a n a ly t ic a l  co n d itio n s  a t  th e  su g ar f a c to ry .

* Sugar Beet Growers A ssocia tion
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The sugar co n ten t in  th e  i r r a d ia te d  samples appeared to  be 

h i ^ e r  th an  in  th e  c o n tro ls  d u rin g  th e  whole p e rio d  of s to ra g e . The 

low est dose te s te d  ( l  k rad ) seemed to  g ive th e  b e s t  r e s u l t s .  However 

i t  should  be no ted  th a t  th e  sugar c o n te n t o f b e e ts  h a rv es te d  in  th e  same 

f i e l d  may v a ry  by th e  amo\ints observed , and th a t  otir r e s u l t s  a re  based  on 

an a ly se s  o f  s in g le  b a tch es  o n ly . N ev erth e less  th e  r e s u l t s  ob ta in ed  

j u s t i f y  f u r th e r  in v e s t ig a t io n  d u rin g  the  1966 h a rv e s t season.

E xtension  o f  th e  R ipening  P e rio d  o f S to red  Avocado P ears : R. S. Kahan,
*

G. Zaubermann , E. E isenberg

S ev e ra l v a r i e t i e s  o f avocado p ea rs  a re  grown in  I s r a e l .  The f r u i t  

i s  p icked  w hile  s t i l l  g reen  and then  allow ed  to  r ip e n .  The r ip e n in g  

p e rio d  i s  f a i r l y  s h o r t ,  and tow ards th e  end o f i t  th e  f r u i t  becomes d is ­

co loured  and a  fun g a l grow th (c o lle to tr ic h u m ) develops.

P re lim in a ry  experim ents d u rin g  th e  I 964/65 season  showed th a t  

th e  r ip e n in g  p e rio d  o f th e  main v a r ie ty  grown (P u erte ) could be extended 

by r e l a t i v e ly  low r a d ia t io n  d o ses . Doses in  th e  5-200 k rad  range were 

te s te d  a t  2 dose r a t e s  ( 25O k ra d s /h  and 430 k ra d s /h )  u s in g  th e  Gamma 

C e ll-2 0 0  so u rc e . In  one experim en t, 20 k rads extended th e  r ip e n in g  p erio d  

from 7 days ( c o n tro l)  to  12-18 days. S im ila r  r e s u l t s  have been re p o rte d  

r e c e n t ly  from C a lifo rn ia ^ ^ ^ .

Experim ents on th i s  and o th e r  v a r i e t i e s  a re  be ing  c a r r ie d  out 

d u rin g  th e  I 965/66  season .

R eferen ce :

1. YOUNG, R. E .,  N ature 205. 1113-14 (l965)

* Dept, o f F ru it and V egetable Storage -  V olcani I n s t itu te  o f A gricu ltu ra l
Research
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In h ib i t io n  o f S p ro u tin g  in  S to red  P o ta to e s ; R .S. Kahan, N. Temkin- 
*

G orodeisk i and E. E isenberg

Experim ents conducted abroad  have dem onstrated  the e f f ic a c y  o f 

i r r a d i a t i o n  in  in h ib i t in g  s p ro u tin g  and ex ten d in g  th e  s to ra g e  l i f e  o f 

p o ta to e s .  I t  has a ls o  been shown th a t  such i r r a d ia te d  p o ta to e s  r e t a in  

th e i r  wholesomeness, and in  Canada, the  U.S.A. and U .S .S .R . the  use o f 

th e se  p o ta to e s  f o r  human consumption has been approved.

The p re s e n t experim ents were conducted to  confirm  th e  r e s u l t s  

o b ta in ed  abroad f o r  th e  lo c a l  v a r i e t i e s  o f  p o ta to e s .  The p ro je c t  was 

p lanned in  co o p era tio n  w ith  th e  V egetab le Crops D ept, o f th e  M in is try  

o f A gricu ltx ire  and i s  be in g  executed  in  c o l la b o ra t io n  w ith  th e  V olcani 

I n s t i t u t e  o f A g r ic u l tu ra l  R esearch.

T es ts  a re  be in g  c a r r ie d  ou t on th e  "U p-to-D ate” v a r ie ty  o f p o ta to e s , 

which i s  th e  main type grown in  I s r a e l .  Some work on th i s  v a r ie ty  has
( l  2 )been re p o r te d  from In d ia  ’ . In  th e  p re se n t experim en ts, p o ta to es

h a rv e s te d  d u rin g  May-June 1965 from f i e l d s  th a t  had no t been t r e a te d  w ith  

chem ical sp ray s  were i r r a d i a te d .  A f te r  s to ra g e  f o r  3 months under am bient 

c o n d itio n s , n o n - ir r a d ia te d  c o n tro ls  were s h r iv e l le d  and s o f t  and had 

sp ro u ts  10-30 mm lo n g . Batches th a t  had been i r r a d ia te d  w ith  7 .5  -  15 k rads 

showed v ery  l i t t l e  sp ro u tin g  ( l - 2  mm s p r o u ts ) ,  w hile  those  i r r a d ia te d  w ith  

15 k rad s  gave sp ro u ts  3^5 mm lo n g . A ll  the  i r r a d ia te d  l o t s  were o f  good 

appearance and f irm .

A la rg e  s c a le  experim ent i s  now being  conducted to  in v e s t ig a te  

th e  e f f e c t  o f  tem peratu re  on th e  s to ra g e  l i f e  o f i r r a d ia te d  p o ta to e s .

Loss in  w eigh t, lo s s e s  due to  r o t ,  chem ical changes, and th e  c u l in a ry  

q u a l i ty  o f th e  s to re d  p o ta to e s  w i l l  be observed over a  p e r io d  o f 12 months.

The p o ta to e s  taken  f o r  th e  experim ent a re  o f commercial o r ig in  and had 

been in  s to ra g e  a t  8° f o r  s e v e ra l weeks. They were thus c lo se  to  the 

end o f  t h e i r  n a tu ra l  dormancy p e r io d . They were k ep t f o r  a  f u r th e r

* V olcani I n s t i tu te  o f  A gricu ltu ra l Research
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10 days a t  am bient c o n d itio n s  and then  i r r a d ia te d ,  w ithou t reg rad in g .

P a r t  were t r e a te d  in  t h e i r  o r ig in a l  commercial 45 kg sacks; the r e s t  were 

t r a n s f e r r e d  to  sm all c o n ta in e rs  f o r  i r r a d i a t i o n  and re tu rn e d  to  sacks f o r  

s to ra g e . A t o t a l  o f about 6 tons were i r r a d ia te d .

Doses o f 6, 10 and 14 k rads (jt 17^) were ap p lied  a t  2 dose r a te s  

(20  and 100 k ra d s /h ) .  The i r r a d ia te d  p o ta to e s  and c o n tro ls  a re  being 

s to re d  a t  4 te m p era tu res : a t  4° and 8°C in  commercial s to ra g e , and a t  

14° and am bient tem peratu re  in  darkened rooms. The e f f e c t  o f i r r a d ia t io n

i s  being  compared w ith  th a t  o f 2 chem ical trea tm e n ts  f o r  sp ro u tin g  c o n tro l .

Sample sacks a re  w ithdrawn from s to ra g e  every  4-8  weeks, and a f t e r  

p re lim in a ry  e v a lu a tio n  a re  s to re d  fo r  a  f u r th e r  4 weeks under am bient 

c o n d itio n s  to  s im u la te  m arketing  and consumer han d lin g .

R eferences:

1. MATHDR , P .B .,  N ature l^ S , 99 (l963 )

2 . MATHDR , P .B .,  N ature 199. 1007 (l963

Comparison o f th e  E f fe c ts  o f  Gamma R ad ia tio n  and o th e r  Treatm ents on the 

S to rage  Q m l i t i e s  o f "Lassen" S tra w b e rrie s

I t  has been re p o r te d  from abroad th a t  i r r a d i a t i o n  i s  e f f e c t iv e  

in  d e la y in g  sp o ila g e  in  s tra w b e rr ie s .  Experim ents were conducted* to  

check th e  response  o f  th e  lo c a l  v a r ie ty  and to  compare the  r e s u l t s  w ith  

th o se  o f o th e r  tre a tm e n ts  o f commercial i n t e r e s t .  The trea tm e n ts  te s te d  

w ere:

a )  i r r a d i a t i o n  w ith  100 and 200 k ra d s , a t  a  dose r a t e  o f 100 k ra d s /h .

b ) keep ing  a t  10°-15° from th e  tim e of p ick in g  u n t i l  i r r a d ia te d  

a f t e r  18 hours (" p re c o o lin g " ) .

c )  d ip p in g  in  0 .3 ^  Captan

The f r u i t  was p icked  towards th e  end o f  the  season , a t  two stsiges 

o f  r ip e n in g , namely p in k ish -re d  and r e d - r ip e .  Except in  the case o f

* By S. Ben-Yehoshua. (7 o lc a n i I n s t ,  o f  A g r ic u ltu ra l R esearch ), 
R. S. Kahan and E. E isenberg



-  274 -

tre a tm e n t b) above i t  was k ep t a t  am bient co n d itio n s  (26-27°C) f o r  

18 hours b e fo re  trea tm en t and s to ra g e . The experim ental u n i t  was 100 

f r u i t s ,  packed in  4 commercial p l a s t i c  b a sk e ts . The s to rag e  tem peratu res 

te s t e d  were 2 °-3 °  and 20°C.

Table 34 g iv e s  th e  in c id en ce  o f r o t  f o r  s to rag e  a t  20°. I r r a d ia t io n  

w ith  200 krads was th e  b e s t  s in g le  trea tm e n t ( l ^  and 45^ r o t  in  p in k -h ard  

and re d - r ip e  f r u i t s  r e s p e c t iv e ly ,  v e rsu s  16^ and 96^ fo r- 'th e  c o n t ro ls ) .

A com bination o f immediate p re c o o lin g , d ipp ing  in  Captan and 100 k rad s  

reduced r o t  to  zero  fo r  p in k -h a rd  f r u i t s .  T ab le35 shows th a t  s to rag e  a t  

2 °-3° a f t e r  i r r a d i a t i o n  gave a marked improvement f o r  f r u i t  s to re d  f o r

2-7 days, bu t had l i t t l e  o r no e f f e c t  on f r u i t  s to re d  fo r  I 4 days, 

e s p e c ia l ly  i f  i t  was k e p t f o r  an a d d i t io n a l  day a t  23°C. The e f f e c t  o f 

s to r in g  a t  2 °-3 °  was le s s  marked f o r  the o th e r  types o f  tre a tm e n t.

The f r u i t  p icked  a t  th e  p in k -h a rd  s tag e  d id  no t r ip e n  un ifo rm ly , 

th e  stem end f re q u e n tly  rem ain ing  p ink  and hard  w hile  th e  b u lk  o f  th e  

s traw b erry  became red  and r ip e .  I r r a d ia t io n  in te n s i f ie d  th e  red  co lou r 

o f th e  p u lp .

O rg an o lep tic  t e s t s ,  based on t r i a n g u la r  com parison by a  p an e l o f 

5 p e rso n s , showed a  d i s t i n c t  re d u c tio n  in  th e  aroma o f th e  pulp  o f f r u i t  

t r e a te d  w ith  200 k ra d s . The f la v o u r  and te x tu re  o f the  f r u i t  were not 

a f f e c te d .

The e f f e c t s  of p re c o o lin g  were p oo r, p o s s ib ly  because th e  p o r ta b le  

equipment used was in ad eq u a te . In  p re lim in a ry  experim ents i t  was found 

th a t  in c re a s in g  th e  00^ co n ten t to  IC^ o f  th e  atm osphere d u rin g  p re c o o lin g  

gave g r e a t ly  improved s to ra g e  q u a l i t i e s .

In  a n o th e r  s e r ie s  o f  t e s t s *  th e  e f f e c t  o f  d ip p in g  th e  f r u i t  in

0.2?S deh y d ro ace tic  a c id  (DHA) was compared w ith  th a t  o f i r r a d i a t i o n .

These experim ents were conducted under r a th e r  un favourab le  w eather condi­

t io n s  , the  day o f p ic k in g  be in g  a  sharav  (h o t and d r y ) . A f te r  trea tm e n t 

th e  f r u i t  was s to re d  a t  0° o r  I7°C , The r e d - r ip e  f r u i t  sp o ile d  im m ediately .

* By N. T em kin-G orodeiski. (V olcani I n s t ,  o f  A g r ic u ltu ra l  R esea rch ), 
E. E isenberg  and R. S. Kahan
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TABLET .34

E ffe c t  o f v a r io u s  trea tm e n ts  on the spo ilage  

o f  s tra w b e rr ie s  s to re d  f o r  2 days a t  20°C

% Spoilage
-----s ta te  at

Treatni^^^ Pink-hard R ed-ripe

none
0 .1 ^  Captan

76
45

96
61

p re c o o lin g  to  
10-15°C 55 60

100 k rads 
200 k rads

50
16

90
45

p re c o o lin g  
+ 0 . ] ^  Captan 
+ 100 k rads

0 50

TABLE 55

0 rrOrE f fe c t  o f i r r a d i a t i o n  on sp o ila g e  o f  f r u i t  s to red  a t  2 -5  C

Storsige tim e -* 2 days 7 days 14 days 14 days p lus 
1 day a t  25°C

S ta te  a t P in k - Red- P in k - Red- P ink - Red- P in k - Red-
Treatm ent hard r ip e hard r ip e hard r ip e hard r ip e

none 0 25 15 45 49 66 67 84
100 k rad s 0 15 10 17 25 75 52 75
200 k rad s 0 10 6 15 56 58 60 89
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The p ink -h ard  responded as  fo llo w s . With 100 k rad s  (dose r a t e  217 k ra d s /h )

sp o ila g e  a f t e r  4 days a t  17° was 1 7 ^ ,  v e rsu s  65^ fo r  the  u n tre a te d  c o n tro ls ,
. o

The sp o ila g e  in c re a se d  to  35% on th e  5 th  day. For s to ra g e  a t  0 the

sp o ila g e  was 18R a f t e r  7 days, compared w ith  33^ fo r  th e  c o n tro ls .  However

a f t e r  s to ra g e  fo r  an a d d it io n a l  day a t  17° th e re  was as much sp o ila g e  in

th e  i r r a d i a te d  as  in  th e  c o n tro l f r u i t .  E s s e n t ia l ly  th e  same r e s u l t s  were

ob ta ined  w ith  200 k ra d s . The a c t io n  o f  DHA was r a th e r  s im ila r .  F ru i t

tr e a te d  w ith  DHA and s to re d  a t  17° had th e  b e t t e r  appearance. On th e  o th e r

hand, fo r  f r u i t  s to re d  a t  0 ° , 100 k rad s  i r r a d i a t i o n  gave b e t te r  r e s u l t s .

60E ffe c t o f  Co R ad ia tio n  in  E xtend ing  th e  S to rage L ife  o f  Shamouti Oranges

In o cu la ted  w ith  Fungal Snores o f  P e n ic ill iu m  D ig itatum  and P e n ic ill iu m
( l )Ita lic u m  ; R, S, Kahan and R. B arkai-G olan *

R ad ia tio n  was found to  de lay  th e  appearance o f  r o t  in  Shamouti 

o ranges in o c u la te d  w ith  fu n g i. However th e  r a d ia t io n  caused p ee l damage.

F r u i t  p icked a t  th e  beg inn ing  o f  th e  main Shamouti h a rv e s t season  

was c leaned  and in o c u la te d  w ith  suspensions c o n ta in in g  e i th e r  P ,d ig ita tu m  

o r P „ i t  -licum sp o re s . Three c o n c e n tra tio n s  were used  fo r  each pathogen 

(lOC, 1000 and 10,000 sp o res  p e r inocxil'um). The in o c u la te d  f r u i t s  were 

i r r a d ia te d  w ith  doses o f 50-250 k ra d s , a p p lie d  a t  390 k ra d s /h , and then  

s to re d  fo r  80 days a t  23°C, The experim en ta l u n i t  was 20 o ranges.

The r e s u l t s  a re  g iven  in  Table 36 , Doses above 50 k rads delayed 

th e  appearance o f  r o t ,  th e  e f f e c t  b e in g  more marked when th e  i n i t i a l  spore 

c o n c e n tra tio n  was low er, A dose o f  200 k rads was u s u a lly  s u f f ic ie n t  to  

de lay  r o t  fo r  a t  l e a s t  a month, w hile  250 k rad s  u s u a lly  p reven ted  develop­

ment o f  th e  pathogen e n t i r e ly .

* Dept, o f  Fruit and Vegetable Storage, V olcani I n s t ,  o f  A gricu ltural
Research



-  211 -

TABLE 36

B f fe c t  o f  r a d ia t io n  in  d e lay in g  th e  appearance o f v i s ib le  ro t  

in  in o e u la te d  oranges s to re d  a t  23°C

P\mgus
Dose

(k rad s)

Days befo re  appearance o f r o t

100 spores 
p e r inoculinn

1000 spares 
p e r  inoculum

100,000 spores 
p e r inoculum

0 3 3 3
50 3 4 3

P . d ig ita tu m 100
150

5
23

4 3.5
10

200 27 - 26
250 no r o t no r o t 30

0 3 3 3
50 8 5 4

P . i ta lic u m 100 20 9 5
150 29 - 23
200 no r o t 35 40
250 no r o t no r o t no r o t

/

S l ig h t  r a d ia t io n  damage to  th e  p e e l was observed in  some o f the 

f r u i t  t r e a te d  w ith  50 and 100 k ra d s . A ll  the  f r u i t  re c e iv in g  150 krads 

o r more showed mariced p e e l damage, in- th e  form o f su rface  p i t t i n g  which 

appeared 3 days a f t e r  i r r a d i a t i o n  and darkened and spread  w ith  tim e. 

S im ila r  p e e l damage has been observed in  n o n -in o cu la ted  Shamouti f r u i t s

R efe ren ces :

( 2 )

1. BA.RKA1-GK)LAN, R ivka, and KAHAN, R .S ., V olcani I n s t ,  o f Agr. R esearch 
B u l le t in  No. 91, p . 19 (l9 6 5 ) ( in  Hebrew)

2. KA.HAN, R .S ., I s r a e l  AEG Semi-Annual R eport Ju ly -D ee. 1964, IA-1021, 
p . 149
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E ffe c ts  o f Gamma I r r a d ia t io n  on V alencia-Tvue ( J a f f a  L a te ) Oranges ;

R .S. K ahan> S .P . M onselise , E. E ise n b erg  and C. Satchy

S tu d ie s  on th e  e f f e c t s  o f r a d ia t io n  on Shamouti o r a n g e s ^ w e r e  

extended to  th e  V alenc ia  v a r ie ty .  The Co^^ p la te  source was u sed , and 

th e  e f f e c t s  o f 4 doses (5 0 , 100, 150, 200 k rad s)  a t  4 dose r a te s  in  the  

r a n ^  50-500 k ra d s /h  were in v e s t ig a te d .  E x te rn a l damage and chem ical 

and enzym atic changes were examined in  f r u i t  s to re d  in  a  c e l l a r  a t  am bient 

c o n d itio n s  (20-30°) f o r  13 and 90 days. Only a  lim ite d  number o f  r e p l ic a te  

an a ly se s  were perform ed so th a t  th e  r e s u l t s  must be regarded  as  p re lim in a ry .

V is ib le  damage to  th e  p e e l was f a r  le s s  marked than  in  th e  case o f 

Shamouti o ranges. The damage appeared 5-10 days a f t e r  i r r a d i a t i o n  and 

sp read  dxiring th e  n ex t 20-30 days to  an a re a  2-3 tim es a s  la rg e  a s  th a t  

i n i t i a l l y  a f f e c te d .  A f te r  th i s  th e re  was no sp read  o f  th e  damage up to  

th e  end o f th e  90-days s to ra g e  p e r io d . The e x te n t o f v i s ib l e  p e e l damage 

appeared to  be a f f e c te d  by th e  dose r a t e  ( l e a s t  damage a t  200 k ra d s /h  and 

most a t  50 k ra d s /h ) .  Such e f f e c t s  were a lso  observed in  reg ard  to  w eight 

lo s s  d u rin g  s to ra g e  ( l e a s t  lo s s  a t  200 k ra d s /h  in  most c a se s , and most 

lo s s  a t  300 k r a d s /h ) .  There were no c le a r  cu t e f f e c t s  o f th e  dose r a te  

on the  chem ical c o n s t i tu e n ts  and enzym atic a c t i v i t y  o f th e  sk in . These 

f a c to r s  were in  any case  n o t g r e a t ly  in flu en ced  by r a d ia t io n .

The in c re a se d  damage observed a t  low r a te s  may have been due n o t 

so much, to  th e  dose r a te  i t s e l f  a s  to  ozone in  th e  i r r a d i a t i o n  chamber 

d u rin g  th e  prolonged exposure.

R eference ;

1. KAHAN, R .S ., I s r a e l  ABC Semi-Anntial R eport, Ju ly -D ee. 1964 IA-1021,
p . 149

* Dept, o f C itr ic u ltu r e , Hebrew U n iv ersity , Rehovoth
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D eterm ination  o f  the  B ad ia tio n  R equired for 9C^ -  lOOfo L e th a l i ty  in
( l )  ■ *P e n ic ill iu m  I ta lic iim  Spore Suspensions : R 3= Kahan and R. Barkai-Golan

Po ita lic u m  amd P . d ig ita tu m  a re  th e  common ro t-c a u s in g  fung i 

a t ta c k in g  s to re d  c i t r u s  f r u i t  in  I s r a e l .  The need to  combat th e se  fungi i s  of 

s p e c ia l  im portance in  the  ex p o rt o f c i t r u s ,  s in ce  the f r u i t  takes sev e ra l 

weeks to  reach  i t s  d e s t in a t io n .  An in  v i t r o  study  was made to  determ ine 

the  ra d ia t io n  dose re q u ire d  f o r  lOC^ d e s tru c tio n  o f the  spores in  v a rio u s
(2 )spore p o p u la tio n s . Beraha e t  a l .  determ ined some s u b le th a l and su p ra -

( 3 )l e th a l  doses f o r  th e se  fu n g i, and Sommer and Maxie determ ined the 

C .I.D .80  ( th e  dose re q u ire d  to  in a c tiv a te  8C^ o f th e  spore popu la tio n ) fo r  

v a rio u s  p o p u la tio n s . However th e se  doses cannot be e x tra p o la te d  s in ce  

the  response to  r a d ia t io n  i s  no t l i n e a r .

2 3P . i ta lic u m  spores were p repared  in suspensions co n ta in in g  10 , 10 , 

10^, 10^, and 10^ spores p e r ml. The suspensions were i r r a d ia te d  w ith  

doses o f 100-300 k ra d s , and a f t e r  s u i ta b le  d i lu t io n  they  were incubated  

on normal p o ta to -d e x tro se  ag ar medium a t  23°C. The niimber o f spores which 

formed c o lo n ie s  a re  g iven in  P ig . 48 . A ll th e  doses used in a c tiv a te d  

over 99^ o f  a l l  th e  spore p o p u la tio n s  te s te d ,  bu t the  dose req u ire d  fo r  

lOCP̂  l e t h a l i t y  v a r ie d  w ith  th e  i n i t i a l  spore c o n c e n tra tio n . 100 krads 

d id  no t cause 100^ l e t h a l i t y  even in  th e  sm a lle s t po p u la tio n  te s te d  

(100  sp o re s /m l); 150 and 200 k rad s  gave lOC^ l e t h a l i t y  in  popu la tio n s  

o f  100 sp o res/m l; 300 k rad s  caused 100^ l e t h a l i t y  in  p o p u la tio n s  o f 10 -

10^ sp o res /m l. Doses o f 150 k rad s  o r  h ig h e r in a c tiv a te d  a t  l e a s t  99. 

o f a l l  th e  p o p u la tio n s  te s te d .

I t  seems p robab le th a t  doses o f  100 k rads would be adequate f o r  

com m ercially packed f r u i t  in  which th e  r e s id u a l  spore co n ce n tra tio n s  

a re  f a r  le s s  th an  those  used in  th i s  experim ent. S im ila r  experim ents 

w i l l  be c a r r ie d  ou t f o r  P . d ig ita tu m .

Dept, o f  Fruit and Vegetable Storage, Volcani In s t , o f  A gricu ltural
Research
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lOOkradvr

t
im
I

ISO krad

200 k ra d L.

300 krad

Initial sp o res /m l

F ig . 48

B ffe c t o f  gamaa r a d ia t io n  on the  p ercen tag e  o f  v ia b le  
sp o res  su rv iv in g  from v a rio u s  i n i t i a l  co n c e n tra tio n s

  ICC k rad    150 k rad
-----------  200 k rad    500 krad

R efe ren ces :

1. BA.RKAI-G0LA.N, Rivka and KA.HA.N, R .S ., I n s t ,  o f A g r ic u l tu ra l  Rea. B u ll. 
No. 91, 27-28 ( 1965) in  Hebrew

2 . BERAHA, L . ,  RAMSEY, G .B ., SMITH, M.A. and WRIGHT, W.R., Phytopathology 
1 2 . 91 (1959); 5 i  474T(l960)
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C on tro l o f th e  M editerranean  F r u i t  F lv  (C. C apita  Wied) bv Mass I r r a d ia t io n  

S t e r i l i s a t i o n  o f  L aboratorv-B red  F l i e s : I .  Cohen , D. Nadel , B.A. P e leg  , 

R .S . Kahan and B. B isenberg

T es ts  a re  being  c a r r ie d  ou t under f i e l d  co n d itio n s  in  th re e  

s e le c te d  a re a s  in  o rd e r  to  e v a lu a te  th e  e f f ic a c y  o f  f l y  c o n tro l by the 

re le a s e  o f la rg e  niimbers o f la b o ra to ry -b re d  f l i e s  s t e r i l i s e d  by i r r a d i a t i o n .  

The f l i e s ,  which a re  bred  a t  the  B io lo g ic a l C ontro l I n s t i t u t e ,  Rehovoth, 

a re  i r r a d ia te d  d u rin g  th e  pupal s ta g e , on the  l a s t  day befo re  emergence 

o f th e  a d u l t s .  The dose i s  5-8 k ra d s , which produces a l e th a l  mutant in  

th e  sperm atozoa o f  th e  m ature male f l i e s ,  and renders  the m ature female 

s t e r i l e  and unable to  ov ipO sit and damage f r u i t .  C u rren tly  about 7 m illio n  

pupae a re  b e in g  i r r a d ia te d  and re le a s e d  p e r  week. A t o t a l  of 80 m illio n  

pupae have been t r e a te d  s in ce  th e  p ro je c t  was begun in  A p ril 1965.

This la rg e - s c a le  p ro je c t  i s  based on the  r e s u l t s  o f su c c e ss fu l 

s m a ll-s c a le  experim ents which so lved  th e  fo llow ing  problem s:

a )  D eterm ination  o f the  dose which would produce a  l e th a l  mutant in  the 
males bu t leav e  them s u f f i c i e n t ly  a c t iv e  to  compete e f f e c t iv e ly  w ith  
w ild -ty p e  m ales.

b) D eterm ination  of th e  optimum s ta g e  a t  which to  i r r a d i a te  th e  pupae.

c )  Development o£ a  s u i ta b le  c o n ta in e r  f o r  i r r a d ia t in g  l i t e r  q u a n t i t ie s  
o f  pupae (60 ,000 pupae p e r l i t e r ) .

d) Development o f a  ra p id  method f o r  confirm ing th e  s t e r i l i t y  o f both  
male and fem ale f l i e s  b e fo re  t h e i r  r e le a s e .

e )  T e s tin g  o f  v a rio u s  methods o f r e le a s e  under f i e l d  co n d itio n s .

f )  In v e s t ig a t io n  o f th e  e f f ic a c y  o f  th e  tre a tm e n t under f i e l d  c o n d itio n s .

* A gro-T echnical D iv is io n , C itru s  M arketing Board, Tel Aviv
** B io lo g ic a l C on tro l I n s t i t u t e  (C.M.B.) Rehovoth
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R ad ia tio n  S u s c e p t ib i l i ty  o f  V arious Developmental S tages o f  th e  

M editerranean  F r u i t  F ly  ( C e r a t i t i s  C ap ita  Vied) : R. S. Kahan, B. A. Peleg

and E. E isenberg

An experim ent i s  be in g  c a r r ie d  ou t to  determ ine th e  l e th a l  dose 

o f  gamma ra d ia t io n  fo r  la b o ra to ry -b re d  f l i e s  a t  v a rio u s  s ta g e s  o f  the 

development c y c le . The in s e c ts  a re  d isp e rse d  in  a  s u i ta b le  sy n th e tic  

food medium and i r r a d i a te d  w ith  th e  Co^^ p la te  so u rce . A dose o f  10 k rads 

was found to  k i l l  a l l  immature s ta g e s  o f  the  f l y .  This dose a ls o  rendered  

th e  a d u l t  f l y  s t e r i l e .  Thus 10 k rad s  may be s u f f ic ie n t  fo r  q u a ran tin e  

c o n tro l o f  c i t r u s  and o th e r  f r u i t s  a g a in s t th i s  f ly .

T es ts  a re  now be in g  c a r r ie d  ou t w ith  low er doses and in  vivo 

c o n d itio n s , and e v e n tu a lly  the  w ild  type f l i e s  w i l l  be s tu d ie d .

P re lim in a ry  Experim ents on the Use o f  R ad ia tio n  in  A g ric u ltu re  and R e la ted  

F ie ld s

Severa l experim ents have been c a r r ie d  ou t o r a re  in  p ro g ress  to  

ex p lo re  new a p p lic a t io n s  o f  i r r a d i a t i o n .  These experim ents have been 

undertaken  in  c o l la b o ra t io n  w ith  v a rio u s  o th e r  i n s t i t u t i o n s  and w il l  

be re p o r te d  on a t  a  l a t e r  s ta g e . The fo llo w in g  to p ic s  a re  b e in g  s tu d ie d :

a) Delay o f  sp ro u tin g  in  s to re d  g la d io lu s  b u lb s . (R. S h ilo h , Dept, o f  
F lo r ic u l tu r e ,  V olcani I n s t i t u t e  o f  A g r ic u ltu ra l  R esearch ).

b) C ontro l o f  growth o f  m ic ro f lo ra  in  experim en ta l s o i l s  used in  s o i l
s tu d ie s ,  (a . Geron, D ept, o f  S o il S c ience , V olcani I n s t i t u t e  o f
A g r ic u ltu ra l R esea rc h ).

c) C ontro l o f  r o t s  in  "Hayani" s o f t  d a te s ,  (s .  Ben-Yehoshua, V olcani 
I n s t i t u t e  o f  A g r ic u ltu ra l  R esea rc h ).

d) P re lim in a ry  t e s t s  on B eit-A lpha v a r ie ty  o f  w in te r-h a rv e s te d  onion bu lb s.
(M. Avidoy, Dept, o f  V egetable Crops, M in is try  o f  A g ric u ltu re  and
N. Temkin -  G orodeisk i, V olcani I n s t i t u t e  o f  A g r ic u ltu ra l  R esearch ).

e) Changing th e  tim e re q u ire d  fo r  onion bu lb s  to  reach  m a tu rity .
(M. Avidov, D ept, o f  V egetable Crops, M in is try  o f  A g r ic u ltu re ) .

*
B io lo g ic a l C ontro l I n s t i t u t e ,  A gro techn ica l D iv is io n , C itru s  M arketing 
Board o f  I s r a e l ,  Rehovoth
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f )  C ontro l o f  t i c k s  cau s in g  cav e -fe v e r and d isease-rbearing  m osquitoes 
(R. Galon, I s r a e l  I n s t i t u t e  fo r  B io lo g ic a l R esearch, Ness Z io n a).

g ) Form ation o f  v i s ib l e  m utants in  p la n ts  from i r r a d ia te d  p o ta to  tu b e rs .
(Y. Natav (Reves) D®pto o f  V egetab le  Crops, M in is try  o f  A g r ic u ltu re ) ,

h) The e f f e c t  o f  i r r a d i a t i o n  on the  p h y to to x ic  fung i a t ta c k in g  ta b le -  
grape v a r i e t i e s  (Qaeen o f  th e  V ineyards, Alphonse L ev a llec , and 
S u lta n in a ) and on ro t- c a u s in g  pathogens i n  g rap es . (R. Barkai-G olan 
and S, R eich , D ept, o f  F r u i t  and V egetable S to rage , V olcani I n s t i t u t e  
o f  A g r ic u ltu ra l  R esearch ).

i )  D is in fe c tio n  o f  d r ie d  egg album in a g a in s t Salm onella (Tomaz L td ,,H e d e ra ) .

j )  D is in f e s ta t io n  and d is in f e c t io n  o f  b ran . (D. Nadel B io lo g ica l C ontrol 
I n s t i t u t e  o f  C itru s  Fferketing Board, Rehovoth).

k) D is in f e s ta t io n  o f  contam inated f i l l e d  choco la te  co n fec tio n e ry .
(D. Mor, M in is try  o f  Commerce and M. Calderon, M in is try  o f  A g r ic u ltu re ) .

l )  The e f f e c t  o f  i r r a d i a t i o n  on s to re d  melon pathogens. (R. B arkai-G olan, 
D ept, o f  F r u i t  and V egetable S to rag e , V olcani I n s t i t u t e  o f  A g r ic u ltu ra l 
R esea rc h ).

m) P re se rv a tio n  o f  p ee led  s l ic e d  g ra p e f ru i t  in  p la s t ic  packages, (r . Beck, 
D ept, o f Food Technology, Technion, H a ifa ) .

n )  The e f f e c t  o f  i r r a d i a t i o n  on the  pathogen Phy toph tera  c i tro p h th o ra  
cau sin g  brown r o t  in  c i t r u s  f r u i t .  (M. Shiffmann -  Nadel and E. Cohen, 
D ept, o f  F r u i t  and V egetab le  S to rag e , V olcani I n s t ,  o f  A g ric u ltu ra l 
R e se a rc h ).

o) E f fe c ts  on th e  development o f  ro t-c a u s in g  pathogens in  s tra w b e rr ie s ,
(R, B arkai-G olan , D ept, o f  F r u i t  and V egetable S to rage , V olcani I n s t i t u t e  
o f  A g r ic u ltu ra l R e se a rc h ).

p) P re lim in a ry  experim ents to  compare th e  e f f e c t s  o f  d ipheny l and gamma
r a d ia t io n  on a r t i f i c i a l l y  in o c u la te d  Shamouti o ranges. (R. B arkai-G olan, 
D ept, o f  F ru i t  and V egetab le S to rag e , V olcani I n s t ,  o f  A g ric u ltu ra l 
R e se a rc h ).

D eterm ination  o f  Ozone in  th e  Gamma C e ll : H. Lapidot and A. Algave

Measurements were c a r r ie d  ou t to  c a l ib r a te  th e  "Ozonomat" appara tu s  

which has  been in s t a l l e d  f o r  contihuoU s m onito ring  o f  th e  ozone co n cen tra ­

t io n  in  th e  a i r  o f  th e  gamma c e l l .  For th e  c a l ib r a t io n  th e  a i r  was 

absorbed in to  an a lk a l in e  s o lu tio n  o f  f lu o re s c e in s  (z in c -red u ced  f lu o - ,  

re sc in e )^ ^ ^  and th e  ozone p re se n t determ ined  from the change in  coloixr
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produced by th e  o x id a tio n  o f  th e  f lu o re s c e in e . The amoimt o f f lu o e re sc in e  

o b ta ined  was measiired sp e c tro p h o to m e tr ic a lly  at, 4900 and th e  ozone
(2 )c o n c e n tra tio n  c a lc u la te d  by th e  method o f Egorow

A ir  was pumped from the  gamma c e l l ,  a t  a sp o t about 20 cm from the 

so u rce , and passed  su c c e s s iv e ly  through two a b so rp tio n  b o t t l e s  c o n ta in in g  

th e  f lu o re s c e in e  s o lu t io n .  The fo llo w in g  ta b le  g iv es  th e  ozone concen tra­

tio n  in  th e  gamma c e l l  a s  a  fu n c tio n  o f  i r r a d i a t i o n  time fo r  a dose of 

r a te  of 200 k ra d s /h . TABLE 5 7

Ozone c o n c e n tra tio n  in  gamma c e l l

Time o f  i r r a d i a t i o n Ozone c o n c e n tra tio n
hours ppm (by wt)

0 .5 0.644
1 0.752
2 1.17
3 6.12

R efe re n ces :

1. WALTHER D eckert, Z. A nnl. Chemie 150. 421 (1956)

2. KERTBSZ, Z . I .  and PARSONS, Grace F . ,  S c ience , I 4 2 , 1289 (l963 )

C a lib ra tio n  o f th e  Gamma C ell and D osim etric  Development Work :

Carmela Satchy

Measurements were made to  map th e  r a d ia t io n  f i e l d  in  th e  gamma
60c e l l  when th e  30,000 cxirie Co source i s  in  o p e ra tin g  p o s i t io n .  S i lv e r  

phosphate g la s s  dosim eters  were used . These were c a l ib r a te d  a t  d i f f e r e n t  

w avelengths, a g a in s t  th e  P rick e  PeSO^ d o sim ete r, u s in g  th e  Gamma-Cell 200 

source a t  a f l u x ; o f 4OO k ra d /k . Fading curves o f th e  g la s s  dosim eter 

were p repared  and c o n d itio n s  of a c c e le ra te d  fad in g  were e s ta b l is h e d .  The 

a d d i t iv i ty  o f f r a c t io n a te d  doses was determ ined and th e  accuracy  and 

r e p ro d u c ib i l i ty  o f c a l ib r a t io n  by th e  d osim eter e s ta b l is h e d .  F or th e  mapping
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measurements dosim eters  were p o s itio n e d  on p la s t i c  sh ee ts  s tre tc h e d  on 

wooden fram es and a rranged  a t  d i f f e r e n t  d is ta n c e s  from the  so u rce . The 

depth-dose curves o b ta ined  a re  shown in  F ig s . 49. 50 and 51*

364 ±2%

P ig . 49

Isodose cu rves a t  th e  window o f  th e  gamma c e l l ,  w ith  th e  30,000 c u r ie  
C o ^  source  in  o p e ra t in g  p o s i t io n .  Dose r a te s  a re  g iven in  k ra d s /h . A 
v e r t i c a l  s e c tio n  i s  shown, re p re s e n t in g  a q u a r te r  o f  the  c e l l .  The doses 

a re  sym m etrical upon r e f le c t i o n  about M-M' and 13-13 '
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250200
D istance f ro m  w in d o w  (cm)

300150

F ig . 50

Dose r a te  a s  a  f iin c tio n  o f d is ta n c e  from the  window. L oca tion  K13, a t  a
h e ig h t o f 37 cms above th e  f lo o r .

400

300

0) 200

100

7040 6020 5030100
D is tance  from  w indow  (cm)-

F i g . 51
Dose r a te  a s  a fu n c tio n  o f d is ta n c e  from the  window. L ocation  Q7, a t  a

h e ig h t of 37 eras above th e  f lo o r .
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R outine dosim etry  was perform ed in  o rd er to  determ ine the fo llow ing  

f a c to r s  f o r  item s o f d i f f e r e n t  d e n s i t ie s  and geom etries:

a )  The a p p ro p r ia te  lo c a tio n  and tim e o f i r r a d ia t io n  fo r  v a rio u s
d o s e - ra te s  and doses.

b) The d i s t r i b u t io n  o f th e  absorbed  dose.

(2 b)V arious dosim eters  w ere compared, namely F rick e  ampoules * ,

s i l v e r  m etaphosphate a c t iv a te d  g la s s  p la te s ^ ^ ’^ ’^^ and c o b a lt g la ss
(4 )p la te s  . The g la s s  d o s im e te rs , which a re  too  expensive fo r  ro u tin e  

work, were reg en e ra ted  by h e a t in g  a t  470° f o r  15 m inu tes^^’^ ^ ; th i s  r e s u l t s  

in  th e  d isappearance o f  th e  co lo u r c e n te r s .  Both k in d s of g la s s  were 

su b jec ted  to  5 su ccess iv e  id e n t ic a l  ex p o su re -reg en e ra tio n  c y c le s , w ith  

doses over the  range 120-180 k rad  and d o s e - ra te s  o f 160-250 k ra d /h . One 

hour a f t e r  each i r r a d i a t i o n  the  o p t ic a l  d e n s ity  a t  4OO was measured 

w ith  a  S p ec tro n ic  20 C o lou rim eter. The response o f the  g la s s  was found 

to  rem ain e s s e n t i a l ly  c o n s ta n t over th e  whole tre a tm e n t. The e r r o r  was 

±  125̂  fo r  th e  c o b a lt  g la s s  and ±  10^  f o r  th e  s i l v e r  m etaphosphate g la s s .

Some specim ens of g la s s  were fotind to  r e t a in  a  c e r ta in  amount o f  

c o lo u ra tio n  a f t e r  th e  therm al re g e n e ra tio n  p rocedu re . Those hav ing  an 

o p t ic a l  d e n s ity  o f over 0 .1  (about 15- 2C^ o f th e  ca ses) were chem ically  

t r e a te d  to  ensvire com plete b le a c h in g . S ev era l p rocesses  were t r i e d ,  

the  most e f f i c i e n t  f o r  s i l v e r  m etaphosphate g la ss  be ing  soaking  in  NaOH 

s o lu tio n  (4  min in  IC^ NaOH o r 10 min in  5^ NaOH) follow ed by r in s in g  

in  w ate r and r e h e a tin g . The chem ically  t r e a te d  specim ens were i r r a d ia te d  

in  p a r a l l e l  w ith  new specim ens and th e i r  response was found to  be s im ila r  

to  th a t  o f  h e a t- re g e n e ra te d  g la s s e s .

(2  6 T )The m odified F rick e  d osim eter * ’ (based on c u p r ic - fe r ro u s

su lp h a te )  was chosen f o r  th e  h ig h e r range o f do ses , up to  10 ra d s .

A review  o f w orld l i t e r a t u r e  on new dosim eters  was p rep ared . 

P ho tog raph ic  f i lm s , p r in t - o u t- p a p e r s , X -ray f i lm s , ce llophane dyes, 

c h lo r in a te d  hydrocarbons and s im ila r  m a te r ia ls  were in v e s t ig a te d  as 

p o s s ib le  cheap d o s im e te rs .
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R esearch has  s t a r t e d  on th e  development o f new dosim eters based on 

th e  decrease  in  th e  f lu o re sc e n c e  o f o rg an ic  compounds. Azo o r  diazo 

compounds d is so lv e d  in  s o lv e n ts  l ik e  benzene ( f o r  the low er dose range) 

o r  p o ly s ty re n e  ( f o r  th e  h ig h e r dose range) w i l l  be i r r a d ia te d  and the 

changes measured by gasom etric  o r  f lu o r im e tr ic  means.
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