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a) Si l ' on  a d m e t  p o u r  Cr ~5 une  6nergie  de dGsintG- 
gration fl d ' e n v i r o n  2 MeV, selon t ' a l lure  gGnGrale de Ia 
surface d 'Gnergie dans  ce t t e  rGgion, iI s ' en  sui t  que  sa 
pGriode dol t  ~tre supGrieure h une  cen ta ine  d'annGes, 

b) Le cas d ' u n e  pGriode tr~s cour t e  pa ra i t  improbable ,  
n0s recherches  dans  ce t t e  d i rec t ion  ne nous en on t  d 'a i l -  
leurs donn6 aucun  indice.  

c) I1 se peut ,  pa r  contre ,  que  le r a y o n n e m e n t  cherch6 
aft une 6nergie  s ens ib l emen t  infGrieure ~ 0,1 MeV et  aft  
6chapp~ ~ no t re  obse rva t ion .  

d) Ment ionnons  enf in  la possibi l i t6 que  le seuil  de la  
rGaction (n, p) soft tr~s dlev~, i m p l i q u a n t  un r ayonne-  
ment d 'une  6nergie ~ peu pros ~gale, Une  6tude de ce t t e  
r~action ~ l ' a ide  d ' u n e  c h a m b r e  d ' i on i sa t ion  p e r m e t t r a i t  
de t r ancher  ces ques t ions .  

P .  JORDAN, P. SCHERRER et  W.  ZUNTI 

Ins t i t u t  de P h y s i q u e  de l ' E c o l e  P o l y t e c h n i q u e  F6d6- 
rale, Zurich,  le 4 d6cembre  1950. 

Zusammen/assung 

Die dem Cr 55 zugeschr iebene  Aktivi t~i t  k o n n t e  du rch  
die R e a k t i o n  Mn ~ (n, p) Cr ~ mi t t e l s  L i - D - N e u t r o n e n  
nicht m e r k b a r  e r zeug t  werden.  Die MGglichkei ten zur  
Erkl~irung dieses R e s u l t a t e s  w e r d e n  erGrter t .  

The React ion  b e t w e e n  H y d r o g e n p e r o x i d e  
and Iron Sal t s  

In  a r ecen t  no te  BRAY and  PETERSON 1 h a v e  discussed 
ANDERSEN'S w o r k  ~ on  the  r eac t ion  be tween  h y d r o g e n -  
peroxyde a n d  ferr ic  salts,  pa r t i cu l a r ly  w i t h  r ega rd  to  t h e  
induction per iod  which  was found  by  this  a u t h o r  and  
they a r r ived  a t  the  conclus ion t h a t  these  resul ts  can  be  
understood on t h e  basis of t he  t h e o r y  of HABER and  
WEISS 3. I n  the  course of our  recen t  s tudies  of t he  r eac t ion  
between h y d r o g e n p e r o x i d e  and  iron salts  i t  has  been  
found t h a t  ANDERSEN'S empi r i ca l  k ine t ic  equa t i on  can  
be der ived  also f rom t h e  r eac t ion  scheme  of HABER a n d  
WEiss. T h e  equa t ions  wh ich  were  p roposed  in 1934 are  
given be low w i t h  the i r  or ig inal  n u m b e r i n g  

Fe 3+ + H~O2--N Fe a+ + O H -  + O H  (hi) (1) 
H 3 0 2 + O H  -->- HzO +HO3 (ha) (2) 
H20~+ HOo -NO~ +H~O + OH(k'3) (3) 
H~O,+  0~- -NO~ + O H - + O H ( h 3 )  (3") 
Fe ~+ + OH --N Fe 3+ + OH- (hi) (4) 
Fe z+ + HO a --N Fe z+ + HOa- (kx0) (I0) 
Fe 3+ + HOa---N Fe 2+ + HO~ (kxa) (13) 
Fe 3+ + HO3 -->- Fe ~+ + O~ + H + (kla) (14) 
Fe 3+ + O 2- --N Fe ~+ + O 3 (k'l~) (14') 

For  an  a d e q u a t e  desc r ip t ion  of t he  reac t ion ,  in genera l  
atl the  above  reac t ions  h a v e  to  be '  t a k e n  in to  accoun t .  
In par t icular ,  i t  has  been  found  by  a n u m b e r  of  authors* 
that  in t he  presence  of  ce r ta in  m e t a l  ions (ferric, cupric ,  
eerie, cobalt ic)  t he  fo rma t ion  of mo lecu la r  o x y g e n  takes  
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p lace  p r e d o m i n a n t l y  by  a r eac t ion  of  t he  t y p e  of  equa -  
t ion  (14"), as  p roposed  also by  HUMPHREY a n d  W E i s s  x. 

Thus  for t he  k ine t ics  of t he  reac t ion  wi th  ferr ic  sal ts  
t he  equa t ions  (1), (2), (4), (10), (13), (14') m u s t  be t aken  
in to  account .  T r e a t i n g  this  sys tem of six equa t ions  for 
t he  s t a t i o n a r y  s ta te  of the  radicals  (OH and  HO,)  and  
of t he  ferrous-ferr ic  sy s t em one can  ob t a in  an  express ion  
which  con ta ins  on ly  t h e  total c o n c e n t r a t i o n  of t he  ' i ron 
sal t ,  [, added  or ig ina l ly  as ferr ic  sal t .  T h u s , / = { [ F e * + ] ,  
+[Fe2+]s } represen ts  t h e  s u m  of ferrous a n d  ferr ic  ions 
in t he  s t a t i o n a r y  s ta te .  I f  one in t roduces  t he  wel l -known 
e x p e r i m e n t a l  fact  2 t h a t  in t he  sys tem,  hyd rogen -  
pe roxyde- fe r r i c  ions, the  s t a t i o n a r y  s ta te  is s i t ua t ed  
p r e d o m i n a n t l y  on the  ferric side, i. e. 

[Fe~+]~ ~ [Fe"+ h (I) 

t h e n  t h e  resu l t ing  e q u a t i o n s  a s sume  a r e l a t ive ly  s imple  
form.  In  th is  w a y  one ob ta ins  e v e n t u a l l y  t he  fol lowing 
d i f fe ren t ia l  e q u a t i o n  for t he  ra te  of decompos i t i on  (x 
concen t r a t i on  of t he  h y d r o g e n p e r o x i d e  a t  t i m e  t) 

dx V f lx  (II) 
dt ot x x-~ 6 

with 

¢¢ = 2 kx / 6 = prop. ], fl and y --- constants. 
[H+] 

Equation (II) can  be easi ly i n t e g r a t e d  and  gives  (a 
ini t ia l  concen t r a t i on  of the  hyd rogenpe rox ide ,  F=6/F ) 

............ :)] 
r x=_ z , - .  _% lie+ I . / 

= */* V ~  t. (III) 

One can show tha t ,  unde r  t he  condi t ions  in ques t ion ,  
(F/x) and  (F/a) ~ 1 ho ld  w i t h  good  a p p r o x i m a t i o n  and  
t h u s  t h e  square  roots  can  be  deve loped  up  to  the  l inear  
t e rms ,  which  gives  

1 1 
log a 0.434 0.434 F {~- - -  a }  + ~ ~ V ~ - t .  (IV) 

This  is iden t ica l  wi th  ANDERSEN'S empir icM equa t i on  s, 
w h e r e b y  his cons t an t s  B and  A are  expressed  in t he  
fo l lowing m a n n e r  

c¢ - -  V -~- = prop. 
f 

/3 ~0.434 _ _ - 7  [H+] , A = 0 . 4 3 4 / :  =prop .  f .  

T h e  reac t ion  m e c h a n i s m  ou t l ined  above  shows also an im-  
p o r t a n t  q u a l i t a t i v e  fea ture ,  viz, ,  t h a t  some O H  radicals  
a re  p roduced  also in a m i x t u r e  of h y d r o g e n p e r o x i d e  and  
ferr ic  sal ts  on a c c o u n t  of t he  i n t e r m e d i a t e  f o r m a t i o n  of 
ferrous  ions wh ich  can  r eac t  accord ing  to  e q u a t i o n  (1). 
I t  is t h u s  to  be e x p e c t e d  t h a t  t h e  reac t ions  of O H  radi -  
cals (e .g .  h y d r o x y l a t i o n  of  benzene  and  i ts  d e r i v a t i v e s  4) 
shou ld  be found  also b y  s t a r t i ng  wi th  a ferr ic  sa l t  a n d  
hyd rogenpe rox ide .  Th is  is in a g r e e m e n t  wi th  the  obser-  
v a t i o n s  of ANDERSEN 5 and  w i t h  a n u m b e r  of resul t s  
o b t a i n e d  in th is  l abora to ry .  
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A fuller discussion of all these problems will be pub.  
lished elsewhere. JOSEPH WEISS 

Depar tement  of Chemistry, Univers i ty  of Durham 
King's  College, Newcastle upon Tyne. England, Novem- 
ber 15, 1950. 

ZusammenJassung 
Es wurde gezeigt, dab eine yon S. ANDERSEN ktirzlich 

gefundene empirische Gleichung, die die Reakt ions-  
kinetik der Reakt ion zwischen Wasserstoffsuperoxyd 
und Ferrisalzen in eirfem ziemlich weiten Bereiche gut 
wiedergibt, aus dem Haber-Weigschen Reakt ionsschema 
abgeleitet  werden kann. 

The max imum st imulat ion appeared with dilutions 
1:10 s to 1:10 ~. The s t imulat ing influence disappeared 
with dilutions lower than I :10L These relations are 
i l lustrated by the enclosed figure. 

Amylalcohol  proved to have the most toxic inhibiting 
effect; the least toxic was petroleumether,  but  on the 
other  hand it s t imulated growth most strongly. 

T h e  Inf :uence  of  O r g a n i c  S o l v e n t s  o n  the  
G r o w t h  of P l a n t s  

While s tudying the influence of hormonal extracts  on 
the growth of shoots of different plants we often used 
organic solvents for the extract ion.  There arose the 
problem whether  minute quant i t ies  of these solvents do 
not themselves influence the sprouting and growth of 
plants. In order to resolve this question we invest igated 
the influence of aqueous solutions or emulsions of most 
commonly  used organic solvents (amylalcohoI, ethyl- 
alcohol, butylalcohot, acetone, benzene, chloroform, 
petroleumether,  sulphuricether and xylen) on the sprout- 
ing and growth of plants. As we see in the plant  growth 
hormones, the s t imulat ing or inhibit ing action of a given 
chemical substance on the growth of plants depends 
mainly  of the strength of its solution. I t  was therefore 
necessary to examine the dilution of solvents on tbe 
widest possible scale. We have therefore used dilutions 
or emulsions within the l imits of 1:5 to 1:10 o. Shoots 
of oats cul t ivated on Petr i  dishes and sprinkled daily 
with dilutions and emulsions of various organic solvents 
served as objects for our experiments.  We weighed for 
each Petr i  dish the same quan t i ty  of oat  seeds (5 or 
10 grams). In  every exper iment  we used for each solvent  
13 dishes (equal to the number  of dilutions we worked 
with) which gave, together  with the water  control, a 
total  of about  120 dishes. 

After  15 days we determined on each pla te :  the 
number  of shoots; the height of each shoot;  the total  
weight of the shoots; the total  weight of the roots. 

The figures thus obtained, compared with the water  
control, gave the measure of the inhibit ing or stimul- 
at ing influence of each organic solvent in a given dilution. 
We performed 12 experiments  on about  1400 dishes 
invest igat ing about  220,000 seeds. 

The influence of the solvents on the shoots proved to 
be very  strong: 

(1) Solvents used in a low dilution (degree of dilution 
depends upon the solvent) were very toxic and provoked 
a marked inhibit ion of the germinat ion of seeds and of 
the growth of shoots (inhibition area). 

(2) Moderate dilutions did not show any influence, 
neither s t imulat ing nor inhibit ing;  the shoots did not 
differ from the control either in number  or in height and 
weight ("neutra l  area").  

(3) In high dilutions there was a marked st imulat ing 
influence concerning the number  of shoots as well as the 
height and weight of stems ("s t imulat ing area").  

The average growth of the shoots as well as their  
height  and weight was approximate ly  the double of the 
water  control ones. 

Oat shoots cultivated on chloroform emulsion in a dilution from 1:5 
to 1:l0 g (from right to left). K = water control. 

Considering their  toxic action, all the investigated 
solvents can be ranged as follows: amylalcohol,  butyl- 
alcohol, xylen, benzen, ethylalcohol,  acetone, chloro- 
form, sulphuricether,  petroleumether.  The more toxic 
a solvent is, the larger is its inhibit ion area, the more its 
neutral  point is shifted towards smaller concentrations, 
and the smaller is its s t imulat ing area. We give below 
the average value number  we obtained for various 
solvents in all used dilutions (Table). 

The results obtained show tha t  traces of organic 
solvents in extracts  of various tissues may influence the 
growth and development  of plants, which must  be taken 
into consideration in all experiments  on plants. 

The mode of action of the organic solvents is not  yet 
qui te  clear and requires further investigation.  

ARTUR BER and ZOFIA MOSKWA 

Depar tment  of Endocrinology, Univers i ty  of Lodz, 
Poland, Ju ly  5, 1950. 

Zusammen[assung 
Bei der Untersuchung verschiedener Organextrakte 

im Pflanzenwachstumstest  haben wir oft zur Ex- 
t rakt ion organische Solvenzien verwendet .  Es war 
deshalb wichtig, den Einflut3 der Ext rak t ionsmi t te l  an 
und ffir sich zu untersuchen. Es wurden wgl3rige L6- 
sungen oder Suspensionen folgender Stoffe untersucht: 
Azeton, Amyl-,  ~ thy l -  und Butylalkohol,  Benzol, 
Chloroform, Petrol•ther, Schwefel~ther und Xylen. Es 
wurden Verdtinnungen yon 1:5 bis 1:109 verwendet. 
Mit diesen Verdiinnungen wurden t~tglich I-Iafersamen 
in Petr i -Schalen begossen. Insgesamt  wurden zw61f Un- 
tersuchungen auf ca. 1400 Schalen durchgefiihrt .  Fiir 
jedes Solvens haben wir eine toxische, hemmende  Zone 
in kleineren Verdiinnungen, eine neutrale in etwas gr6Be- 
ten und eine St imulierung des Wachs tums der Stengel, 
ihrer Zahl und ihres Gewichts in ganz groBen Verdfin- 
nungen festgesteltt. In  noch gr6Beren Verdfinnungen 
bleibt di~ \¥ i rkung  aus. Amylalkohol  war  am me:sten 
toxisch, MLt Petrol~Lther gab es die stArkste F6rde- 


