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L a  d c c o u v e r t e  e t  s t r r t o u t  l a  p r o d u c t r o n  < l c s  r s o t o l l e s
l u t l  r o - n c t i f s  a t ' t r f i c i e l s  i m c t t e u l s  l i  < l n t  l ) c l ' n r l s  I c  t t ' u r -
t cmen t  des  hcmang lo rnc \  e t  r l ' au t r cs  a f f  cc t i < l r . r s  r l c t ' t na -
t o l o g i q u e s  l ) a l ' c e s  r s o t o p e s .  ( l e s  a l T c t . t r o t r s  i t a r c ' n t  t r l r -
t e  es  : r u l ) { r rava l r t  pa r  d ' au t res  r -n ( " t ho ( l es  i l \  e ( .  r l c s

N O T E S  D E  T E C H N I Q U E
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ET L'IMPERME,ABILITE DES APPLICAI'EURS Pgz

Par  D '  T '  HOLAN,  I .  SZANTAY.  D '  M.  l ' { I ( 'LUTF. .A  e ,  7  uRAy ( ( - lu ; r

t
I

I ) ' r r O , .  l l e n < l l r r t  l a  r l e s s r c c l t i o n ,  r l n  i r t r l l i l ) c  a u l ) l l l a \ r - r r r I  I t
l ) u l ) r ( ' r '  l i l l r c  l r r c ( '  u  t ( '  s o l r r t r o r r  r l c  l l a ( l l .  j r  2 0  . l  . \ i r r r  r
c l  r r  l n r n u l t ' s  r l ' r r n l r r b r t r . r r ,  o n  t l r n r l l o n r r e  l u l l r t l c r r r t , r r l
a r  c ' t '  < l r r  l ) 1 l l ) l e t '  f i  l t l c  l e  s r r r p l u s  r l c  l u  s o l u t r o r r  l l : r (  |
l , c  l l l l l r c r  f i  l t r e  u t r ' t \ l  l ) t ' ( ' l ) : r r r l  c s t  s i . c l r r l  i r  l a  t t , n r 1 l ,  r . ,

r i su l t a t s  d i r  e r s .  La  l t i t a t l ' r c ran ie  es t  < ;ue l r ; ue fo i s
: u p d r i e u r e  a u x  t h i , r a ; t c u t i r l u c s  u s u e l l c s  | 1

La  m6 thode  c le  p r i ' l t a r . a t i < l n  c l e  I ' ap ; t l i c i l t eu l  I ) , i ,
r l e  p a p i e r  f i l t l e  i m b i l l i  d e  s o l u t i o n  l a c l i o - a c t i r  e
t ' t  dd ' cou1 ld ,  sc lo r r  I a  su r face  < l c  l a  l r l s ron  u  c ' t f
r l c c r i t e  pou r  l a  ; l r em id re '  f o i s  l l i t r  Los  - l l r i r : r r  ' 2

I ) d s  l 9 i r 9 ,  n o u s  a \  o n s  i n t l o < l u r t  c h c ' z  n o u s  l a
b c t a t h e r a l l i e  d e s  t f f e c t i o n s  r l e r m a t o l o { i 1 1 u c s .
I )ou r  l l r i ; l u re r  l es  a ; t p l i ca t i ons  de '  I ) 3J ,  nou \  a \  on \
u t i l i s i '  l a  m c t h o c l c  I l u b o r  i i  t 3  d o n t  r  o i c i  l c
; l l r r r c i p c .

l , e  pap ie r  f i l t r e  es t  d ' a l t o l r l  d i ' coup i ' c ' xac te -
men t  se lon  l a  f o t 'me  de  I ' h i 'mang ion l c .  pu i s  es t
rupp l i qud '  su r  ce l l ophane .  . {  I ' a i de  r l ' unc  1 t i ; l e t t e
.1 r ' adu ( ' e ,  on  l ' rm l t rbe  d ' r r ne  r l uun t r t i  ad t i r ; r u r t c ,
de  l a  so lu t i on  Na .HP: r rO , ,  sA l t s  r l cp tasse t .  l a  p ro -
l l o r t i on  0 ,1  m l / cm j .  I - e  pap i c l  f i l t r - e  humcc tc
: t r  ec  ce t t e  so lu t i on  l ad io -ac t i r  e  c ' s t  s i c l r i '  r l ans
une  i ' t u r  e ,  e t  i so l i '  l ) a r  une  ce l l o l l hane .

Nos  expd r i ences  on t  dcmon t r i '  que  ce t te  rn i -
t h < l d c  d e ; t r i ' ; l a r u t r < l n  n c  g a r a n t i t  p u s  I ' h o r . n o g l i -
n i ' i t d '  d ' i l r ad ia t i on  des  app l i ca teu r . s  P ,J r  ( f i g .  I  ) .
( l c  f a i t  a  i ' t d ' s a i s i  a u s s i  l t a l  r l e s  a u t c u l s  l ' r ' a n -
gu i s  rqu i -  on t  ( ' l ' t t i ( l uc  t . r ' t t e  n rd t l t o t l c  < l c  1 t r ' 01 tu -
t ' : t t i < l n  c l es  a l l p l i ca teu r . s  P3 r ,  dd ' c l i t e  pa r  I - t j s ' -
l l I . : n t r  auss i ,  don t  l c  co l t t r i r l c  l u to ra r l i og ra -

I ' r c  I  . \ u t o r  r < l i o l r : r p l t i t ,  t l c  l ' l p p l i c u t c u t .
t ' o r r l t . t ' I i o t t t t c  i r \ ( ' c  I ' i u t c i c r t t t t ' r r r e l l t o r l r , .  I t t h o l r o q t ; t r e i t c

t t t r c  a r n b r i l l l t c .  [ ) u r s ,  l e s  r u l ) a n s  t l ' l t t a c l r c  < l e  I ' a ; 1 1 , 1 ,
( ' a t c t u '  s r l n t  t l ' l r t t , s  l l l t '  u n c  s o l t t t r o n  r l e  l l o l r  n ) ( ; t : r ( , r \
l t t t c  r l c  t n c t h t  l c  j r  l l  ' ,  c r r  s o l r t t r o n  c h l o r o f o r . l n r r ; u c .  (  t
( l u r  c n l p i , t ' l r c  I ' r n l i l t | i l t i 0 n  r l c  l f l  s 0 l r r t r 0 r r  | l r < l r 0 - l t t ' t r r  r
t l l t l t s  I c s  t ' t t l l l u t s .

. \  I ' u r r l e  r l ' u r r c  l l r n t . c t t c  p r o t c t ' t t ' r c e ,  o n  c t a l t ,  l r .
t u l l l r r r s  r r n l r r l r c s  i l \ . ' ( '  u r r c  I l < ; r r c  t l e  l l o l r  n l c t i t ( . t ' \  l u t c  t l t
I n ( ' t l l . \  l c  t , t  o r r  r n t r o t l r r r t  I ' a 1 l 1 l l r t ' a t t ' r r l  r l a r r s  r r n c  l r o i t t
r l c  ; l o l . r  l l r t . t h : r t . r ' r  l i r ' c '  t l c  n t < . t l r . r  l e ,  h t r t t t c  t l r ,  I  r . r r r  (  ) r r
1 r i ; l e i t e  l l r  s o i r t t r o n  , l c  \ t t . I l  t , - t ) ,  t l . r n s  t : r  t r o i t e  I n t , r r r t
I ) e s  l ' r n \ t u n t  t l r r  r . r  n t i i t . t  r l e  l a  s o l t r t r o r r ,  l t , s  r o n s  l l l r o : -
P h i r t t '  p l t . t ' l p r t c ' n t  \ o u \  l i r  l o r . l r r t ,  < l c  l l h o s P h r t t ,  r l t ,
I t r t t ' r  t t l l l  ( l t - u  : t '  < l r . p  , s g  t l , r r r r  l t .  p l r l r r q r '  [ i l t 1 t ,  r f i U  . . l r  I r l r ,
0 l l  s t ' t ' l l c  l ' . r p P l t t . . t t t t i l .  i t t t \  t . t \ ( ) n \  r l ' r t n t ,  l . r l t t ; l t ,  t t t l r . r .

l l h r t ; ue  a  mon t r i '  l c  r nan r ;ue '  t l ' h< ln tog t ,n r l r t c .  ( , c l u r - c r
I ' r :  su l t e  d ' u '  e f f e t  ph ' s r co -ch im i r l ue ,  l r i '  I  l ' ( , r  ap ' r . . t i . '
t l ' u r re  so lu t i o r r  i n t l l i ba r r t  unc  su r f : r cc  l ) o r cu \ c  :  l u  r  r t cssc

1 ' l ' i ' r a t p o r a t i o n  d u  s o l r a n t  e s t  m o i n c l r e  a u \  . z ( ) l l c \  ( . c n -
t t ' a l es  de  Ia  su r face  <1u ' i \  l t r  pe l i phc r r c .  I ) l t '  r , l l ' c t  < l t ,
t ' l r p r l l a r r t c ,  l a  s o l u t l o n  s e  r l c l t l a c e  r e r s  l c s  r o l t e \  p l r c r r -
1 l h ( ' r i r J u e s  e t  e n t r a i n e  t l : r r - r s  c c  n t o u \ e r t r c n t  l c s  r o n s  I ) , O ,
( l ' c s t  a r n s i  ( l u e  l c 5  i o n s  l a < l i o - { l c t r f \  \ c  c o t . t c c n t t ' ( , n t  . l t l
g r o u r t o u r  d e  I ' a ; l l t l r c a t e u t . .  F l n  o u t r c ,  I ' r s o l c l r r t , r r I  t l c
i ' . r g r ; r i r c l i c u r  i ' ' ' '  1 . r . r r  i . r  r c i i o l r l r : u l c  l l e  l r l o t i u c ; l a s  s u i ' i i -
s i t l t tme r r t  l a  su r face  cu ta r r ( ' c ,  ( l u i  e \ t  p l us  ou  rn ( )n t \
' r n tumrn i ' e  l l a r  I ' r s . t o1 le  ( l c t  r n r , o r t r  ( ' n r cn t  i r  ( ' t r l  ! t ' : r r  t c

l  r l u c l < 1 u e s  t t r o t l  r f i c i t t r o l . t \  c o t l c ( ' l . t r : t r r t  l l ; l r t i l l l r i t l r o l r  r l t ,
' r p l t t ' a t c u r ' .  l ) o t t r  c l t r l l t l r . l t c r '  l c  t t t o t r r  t , t t t , , r t t  t l c s  t o n , I



1=

l : r r , .  2 .  . \ t t l o t r t t l i o g l ' a p h i c  t l t '  I ' i t l l p l i c l t t t ' t t t '
c o t t l c c t i o l t t t t ;  i l r c c  l i t  t t o t t r t ' l l c  t t r c t h o t l c '

l l o l t t< tg t ' t r t i i  t1 i  l r l t t ' l  l t  i t t ' .

r ' o u ! l c .  F l r t  c r t r  e l o l l ; l l r t t t  l ' : r P l l l r t ' a t c t l l '  ( l l l l l \  t l l l e  t c u r l l t '

r l c  1 l i l l ) t e  l , ,  t n r l ) t ' a g n ( . c  < l e  l i l < 1 u c  u U  I ) ( ) l \  I r l ( , t l l c l ' \  l l r t c  t l c

r n t , t l r . t  l c ,  n o u s  l l \  ( ) n \  o l l t e  r r r r  u l r ( |  l \ o l l t t l o l l  l ) l l l ' l ' : l l t c ,

e c t t c  l ' c u r l l c  ( , t 1 n t  ( l c \  c n u c  u n c  ; l g l l t c t l l c  l n ) l ) c l ' l l l c i l l ) l e .

( i | ' i r r ' c  i r  t ' c t t c  l l t < 1 t t c ,  I ' a l l p l l c l l t c t l l ' c \ t  l i x t ' c l l t l ' c  l c s

( l c u \  l ) c l l t c u l e  \  i l t r l ) e  I ' l l r c u l ) l e s ,  . \ 1 1 | t ' s  i r  l t P o t ' l t t t r t l t  < l t l

, , r l r : r n i  c l r l . r ' o f  ' r ' r n r ( l u c  c r r  t h c l r t r o . t a t ,  o n  \ t l l ) l ) l ' t l l l e  l c

\ U r l ) l u s  ( l c  l l c l l r c u l e  i r n ; l c t ' r t r t " i l l l l c  ( l L l l  g d l l c l ' i l l t  
_  

t l l l c

t r l l l i l  r r . u t t o n  c o l . l ' c c t c ,  o n  I ' c s c l ' \  e  s c t l l c n t c t t t  l e s  t ' t t l l l t n s

t l c  I i r u t t ( ) r r .  [ ' n  a l ) l ) l l c : l t c r i l '  I ) ' t  l l l l l s l  l ) l l t ' l ' l l l t c l l l c l l t

r s 0 l c  e s t  r c s t i ' i u r ; l e t ' t D t i l t l l l c  i r  l l l  t c r l t p i ' l ' l t t t t t ' c  t l c  { i ( } "  ( l

l l c n t l a l t  t l e u r  I r c i r l c r ,  c n  c o t l t i t c t  l ) c l ' r l l l l l l c n t  l t r  c t '  t l t t

l ) u l ) r e t '  l i l t | c  h t r r t t r t l e .'  
i ' l , r  . ' e  ( l t l t  c ( ) t l ( ' c l ' . c  l ' i t t t t . - . l l s , l ' l l t t r t t r  < l e  t ' e s  . l l l l l t -

r . 1 t c 1 t ' s ,  I r t l s  I  c c I c l ' c I c s  t l t r t  ( l ( ' I l r o l l l l ' ( '  ( l t l e  l ' t t l l l t l l t t t o t r

l ) t . c a l i l l ) l e  ( l u  I ) u l ) l c t '  I i  l t r e  a r  e c  t l l l e  s o l r t t t o t l  t l c  c h l o -

r r r r . c , r l c  l l l r . . r u r t r  a  2 0 , l  l t c  l l l  c l l l l l ' g c  l ) l l s .  N r l t l s  [ l \ ( ) l l \

r  0 s ( ) l u  l u r  a u t r . c  l l r o l t l i n r e  i l l t l ) o l ' t i l l l t ,  ( ' c l t l i  t l c  I ' i l 1 l 1 l l r -

( . a t l o l l  l ' l g o t t l ' c t l s c  t l c  l l t  s r l t l l ' C c  I ' i l ( l l l l t t t c  s t t t ' l l t  s r t t ' l l t c c

I t , s r o r r u c l l e .  L ' i l n c r c n  s . \  s t a r l r c  l l o t l \  l l  l ) : l l ' t l  ( l  r f l i t ' i l e  c t

t r c ' s  a l ) l ) r ( ) \ t n t a t l f ,  t i l n t  e l l  t t ' t ' l t t l  t i t t t t l t t  t l l t i ( l t l c  ( l t l ' c l l

r l 0 s c s  i ' r l i r c t r o n n i ' c s .  I ) 0 u t '  l ) a l ' c l '  a  c t t t c  t l i f { i c t t l t t l ,  t l o t t s

t r . ; r g o n s  s u r  l a  s u l . f l l c e  e r t i t ' i c u l ' e  r l c  l ' i l ; l l l l i t ' a t c t t l ' ( l c s

l t g r i c s  r l c  l . c l ) c l , e  ( l . l  s c  l ) r ' ( ) l o . g c t l t  \ l l t ' l l r  l ) ( ' l t L l  ( l t l

n r u I i l ( l c  ( c t ' a \ - o l l  ( l c l ' l l r o g l ' a l ) l l | ( l t l c ) .

l ) u t '  r . c t t c  n r c t h o t l c ,  I l { ) t l \  i l \ ' o t l \  l ' c ( l t l i t  s c r r s i l l l e n t c l t t

l f  l c t t r l l s  < l ' c r l l o s r t l o n  : l u  I ' l l . \  o l l l l c t l l e l l t  | l l t l t < l - l t c t t l '  t l c

n ( ) . i  c o l I a l ) 0 r ' l r t c u I s  ( l u I  c \ c c l l t c l l t  l e  t t ' l t t t c l l r c r l t .

L u  t . < l r r t c n t r < l n  t l c  I ' l r l l l l l r c u t e t t t '  \ u '  l l l  s t l l ' f l l c c  l l r l l l l l ( l c

c s t  I c u l r s c c  g r i i ( . e  l r U \  r ' u l ) i l l l \  ( l e  l i r i l t i o r t  i t r l l r i l l ( ' s  t l e

; l o l 5 ' n r c t l t ' r ' r  l a t c  t l c  r r r i ' t h 1 ' l c  l l t l \  r ' i ' g i < l n s  ; l i t ' i l l h c r i r l t t c s
r l c  I ' a l l l l l r c l l l c t l t ' .  ( l c s  t ' r t l r i l t t s  s t l t t t  I i l a i n t c t t t t s  1 l : t t '  t l t ' s

l X r n r l c ' s  < l c  s l l u | u r l r u l l  u < l h t l s r l '  ( l u l  n r l l l l l t l c n n c l l t  I ' i l p 1 l l i -

c l r t c u t ' t l i t t r s  u l t c  1 l < l s i t i r l l t  c < l t ' t ' c c t c  c l  s t a l r l e  ( l i g '  i l t '

N o t r s  t ' r ' r t t  o t l \  ( l t l c  t ' c  ; l r r l c c t l i '  : l  : l t t \ \ l  l ' : r r  l l  t t t l g e  t l ' c l t l -

1 l i ' c h c r ' 1 1 1 1 g  t ' c t t ' o < l l l l ' t l \ l ( ) l l  ( l t l t ,  l l t t ' t r  ( l l l c  l l r t t l l l t t t ' .  e s t

l l o r t  l t r r  n t  p r r l s s i l t l c ' .
N o u s  l ) c t . l \ o t t \  ( l t l c  l l r  t n i ' t l r t l t l c  1 l t ' o l l t l s i e  l l \ s t l l ' ( '

l ' l r o n r ( ) u e n e r t c  r . i l t l  | l l l l t c ,  r n t l i s l l e n s : r l r l e  i r  l i l  r ' d ' t l s s t t c  t l t t

t r l r r t c r n c n t ,  e t  c s c l u t  c t r  n r t l n l c  t c t t t l l s  l l t  c t t t t t a n r t t t l t t t < l t l

r l c  l l  s t t t ' t ' u c c  t ' t t t l t t t ( ' c  l l l t t '  l c  I ) : ' '

I  S e r D t c e  d e  . l l ( d a t ' t n  c  . \ ' t t r ' 1 t ' r t t t  c  O h e l '  d e  ' S e t ' t r t t ' e  I ) '
' l '  

I I r r t . r r  d c  l ' I  t r s t t l t t l  d e  ' l l e d L ' r t I t e  e t  I t l t t t t r t t r < ' t t '

I ' r  I ) '  . \ .  I I o t , r  d e  l ' . l c r t < l c n t t e  I l t t t t t t t t t t n e  ( ' l t t . 1  '

I l ( ) I t  I I t  ( t l l I (  t
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r t r t t l ; l t l ; e  ( t t t s  l l e d .  {  .  1 l  .  ̂ \ .  ' \ .  l i r e r  ' ,  l l l ; u '
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