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Amperometric Study on the Reaction between Thorium and Alkali 
Molybdate 

The  reac t ion  be tween  T h  ~+ ~nd MoO~- ha s  been inves t i -  
ga t ed  b y  m e a n s  of a m p e r o m e t r i c  t i t r a t ions  of t h o r i u m  n i t r a t e  
w i t h  s o d i u m  m o l y b d a t e  a t  a d ropp i ng  m e r c u r y  electrode a t  an  
appl ied  po t en t i a l  of - -  1.6 V (vs S. C, E.). T he  a m p e r o m e t r i c  
end  po in t  Corresponds to t he  fo rma t i on  of n o r m a l  t h o r i u m  
m o l y b d a t e  ThO2- 2MoO a a t  PH r ange  4.2--5"8.  The  precipi-  
t a t i o n  of t h o r i u m  m o l y b d a t e  ha s  been found  to  be  q u a n t i -  
t a t i ve  and  t he  reac t ion  offers a s imple ,  rap id  a n d  accu ra t e  
m e t h o d  for the  d e t e r m i n a t i o n  of t h o r i u m  as m o l y b d a t e  a t  
su i tab le  concen t r a t i ons  of t h e  r eac t an t s .  

I n  earl ier  publicat ions~),~) ,  t he  a u t h o r s  h a v e  m a d e  a 
de ta i led  s t u d y  of th i s  r eac t ion  b y  c o n d u c t o m e t r i c  and  glass  
e lectrode t i t r a t ions .  T he  p r e sen t  i nves t i ga t i on  ha s  been 
u n d e r t a k e n  wi th  a v iew to s u b s t a n t i a t i n g  p rev ious  resu l t s  and  
s t u d y  t he  poss ib i l i ty  of deve lop ing  t he  reac t ion  for t he  ana ly t i -  
cal d e t e r m i n a t i o n  of t ho r i um.  The re  is, however ,  no reference 
in l i t e r a tu re  to t i le a m p e r o m e t r i c  s t u d y  of th i s  react ion.  

A m a n u a l  po la rograph  w i t h  s c a l a m p  g a l v a n o m e t e r  as a 
c u r r e n t  recorder  was  employed  in th is  i nves t i ga t i on  and  a 
d ropp ing  m e r c u r y  electrode was  used  in con j unc t i on  w i t h  
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Fig. t. Direct and reverse (ID and fIR) amperometrie t i trations 
between T h ( N Q ) ,  and Na~MoO~ solutions. Curve tD (scale on the 
left side) : ml of M/10 Th (NOah added to 40 - 0 ml of M/50 NazMoO4. 
Curve I IR  (scale on the right side): ml of M/15 N%MoO, added to 

20 - 0 ml  of M/200 Th(NO~),. 

S .C .E .  connec t ed  to t h e  cell b y  KCl-agar  sa l t  br idge.  Po la ro -  
g r ams  of so lu t ions  c o n t a i n i n g  d i f fe rent  concen t r a t i ons  of 
Th  (NOn) 4 in presence  of M LiC1 and  0-01% gela t in  were d r a w n  
and  t he  po ten t i a l  a t  wh i ch  t he  l imi t ing  c u r r e n t  p l a t e a u  is 
reached,  was  d e t e r m i n e d  a n d  found  to be --  1.6 V (vs S .C .E . ) .  
The  d i f fus ion  c u r r e n t  of  T h  4+ was  found  a l m o s t  p ropor t ionaI  to 
i ts  c o n c e n t r a t i o n  u p  to t - -  t0  mM  of T h  (NOn) ~ . Us ing  d i f fe ren t  
c o n c e n t r a t i o n s  of t h o r i u m  n i t r a t e  a n d  s o d i u m  m o l y b d a t e  
solut ions ,  a m p e r o m e t r i c  t i t r a t i ons  were carr ied out ,  w i th  and  
w i t h o u t  LiC1 as s u p p o r t i n g  electrolyte ,  a t  an  appl ied  po t en t i a l  
of - -  t .6  V (vs S. C. ]g.), b o t h  b y  t he  direct  a n d  inverse  m e t h o d s ,  
i.e., w h e n  t h o r i u m  sa l t  was  added  f rom the  mi c ro -bu re t t e  to 
t he  m o l y b d a t e  so lu t ion  t a k e n  in  t he  cell and  vice versa .  
The  dissolved o x y g e n  was  r e m o v e d  b y  b u b b l i n g  n i t rogen .  
After  each  add i t ion  of t h e  t i t ran% the  g a l v a n o m e t e r  def lect ions  
were read,  t h e  co r r e spond ing  c u r r e n t  cMcula ted  a n d  cor rec ted  
tor  t he  d i lu t ion  effect  and  t h e n  p lo t t ed  aga i n s t  t he  v o l u m e  of 
the  t i t r a n t  added  in ml.  On ly  one d i a g r a m  has  been  shown  for 
t he  sake  of b r e v i t y  (Fig. t). 

I n  di rect  f i t r a t ions ,  w h e n  s o d i u m  m o l y b d a t e  is u sed  as t he  
t i t re  (Curve ID) ,  i t  is no t ed  t h a t  a t  an  appl ied  po t en t i a l  of  
- - 1 . 6  V (vs S .C.E. ) ,  t h e  m o l y b d a t e  ion  does n o t  yield a n y  
m e a s u r a b l e  d i f fus ion  c u r r e n t  [MoO~- is n o t  reducible  in neu t r a l  
or a lka l ine  mediuma)~ a n d  hence  no  change  in t he  va lue  of t he  
cu r r en t  was  obse rved  on  t he  add i t i on  of t h o r i u m  salt ,  till t h e  
s to iche iomet r i e  end  po i n t  is reached,  a f te r  wh i ch  w h e n  all t he  
MoO~- ions  h a v e  been r e m o v e d  by  p rec ip i t a t ion  as t h o r i u m  
mo lybda t e ,  t he  cu r r en t  increases  l inear ly  on  t he  add i t i on  of 
t he  t i t r an t .  I n  case of inverse  t i t r a t i ons  (curve I I R ) ,  t h e  
d i f fus ion  c u r r e n t  g r adua l l y  decreases  a n d  reaches  t he  
m i n i m u m  a t  t he  end  po in t ;  a f t e r  wh ich  it shows  a c o n s t a n t  
va lue .  T h e  a m p e r o m e t r i c  t i t r a t i on  cu rves  h a v e  / .  s hape  a n d  
yield a s h a r p  b reak  a t  t he  end  po i n t  wh ich  occurs  a t  a s t age  
where  t h e  molecu la r  ra t io  of  T h  ~+ and  MoO~- is as ~ :2  a n d  
cor responds  to t he  f o r m a t i o n  a n d  p rec ip i t a t ion  of n o r m a l  

t h o r i u m  m o l y b d a t e  T h O  2 �9 2MoO a a t  pK range  4.2--5"8.  The  
accu racy  and  rep roduc ib i l i ty  of t hese  t i t r a t i ons  has  been 
found  to be exce l len t  even  a t  cons ide rab ly  low di lu t ions  of 
t h o r i u m  sa l t  (t mM). 

The  resu l t s  of a m p e r o m e t r i c  t i t r a t ions  ful ly  s u p p o r t  t hose  
ob ta ined  by  c o n d u c t o m e t r i c  and  pi~-metric s t u d y  (loc. cit). 
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Ober neue Phenyliithinyl-Verbindungen der Elemente Silicium und Zinn 

Bei der  U m s e t z u n g  yon  Dimethy l s i l i c iumdich lo r id ,  Di-  
me thy lz innd ich lo r id ,  Di -n -bu ty lz innd ich lo r id ,  D ipheny l z in n -  
dichlorid bzw. T r ime thy l z innch lo r id  m i t  P h e n y l a c e t y l e n l i t h i u m  
in e inem Gemisch  yon  absolu~em A t h e r  u n d  a b s o l u t e m  Benzol  
(3:1) u n t e r  e iner  A t m o s p h g r e  von  g e t r o c k n e t e m  St ieks tof f  
w u r d e n  die n a c h f o l g e n d e n  P h e n y t g t h i n y I - u  er- 
ha l t en  : 

Fp.  (~ A u s b e u t e  

I (CHa)~Si(C ~CCoH~)21) 7 9 _ 8 0  ~ 30% 
II  (CHa)aSn(C~CC6H~)2 89~ Kpo ~ 152 ~ 85% 
III (n-Cfi-I~)~Sn(C~CC6Hs) ~ 14~ n~  ~'s 90% 
IV (CoHs)2Sn(C------CCoHs) ~ 82 ~ 88% 
V (CHa)aSnC~CCGH 5 67~ Kp0,2 60 ~ 58% 

Besonder s  grol3e A u s b e u t e n  an  Dimethy l -d i - (pheny l / i th iny l ) -  
s i lan w u r d e n  bei  der  R e a k t i o n  y o n  P h e n y l a c e t y l e n n a t r i u m  m i t  
Dimethy l s i l i c iumdich lo r id  in A the r  e r re icht  (85%)- Die Ver-  
b i n d u n g e n  I bzw. I I  w u r d e n  auch  bei  der  U m s e t z u n g  
y o n  P h e n y l a c e t y l e n m a g n e -  
s i u m b r o m i d  m i t  (CHa)2SiCt = 
bzw. (CHa)~SnC1 ~ in  Nthe r  
m i t  A u s b e u t e n  yon  65% 
bzw. 90% erha l ten .  Die 
n e u e n V e r b i n d u n g e n  w u r d e n  
du rch  B e s t i m m u n g e n  des 
Geha l t s  an  Kohlens to f f ,  
Wasse r s to f f  u n d  Si l ic ium 
bzw. Zinn  sowie d u t c h  ihre  
I R - S p e k t r e n  cha rak te r i s i e r t  
(s. Tabel le  1). 

Das  yon  n n s  au f  zwei 
ve r sch i edenen  W e g e n  dar-  
gestel l te  D ime thy l -d i - (phe -  
ny lg th iny l ) - z inn  i s t  im Ge- 
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Fig. 1. Dampfdruckgleichung ffir 
(CH3)aSnC~-~CC6H 5 : log P = - -  ~,7' 

loa/T + 5,5 
gensa t z  zu den  Un te r -  
s u c h u n g e n  yon  IR/[INH LE QUANT u n d  P.  CADIOT 2) eine 
farblose, in Nade ln  kr is ta l l i s ierende S u b s t a n z  m i t  e inem 
S c h m e l z p u n k t  yon  89 ~ C. MINH LE QUANT u n d  P. CADIOT 2) 
ber ichten ,  dab  s i t  bei  der  U m s e t z u n g  yon  (CHa)~SnC1 a m i t  
P h e n y l a c e t y l e n m a g n e s i u m b r o m i d  das  D ime thy l -d i - (pheny l -  

Tabelle 1. A nalysemrgebnisse und --C_~-C- Valemschwingungszahl v 

i o. _i % Si !Mol-i v 
% C 7o H ~ e m - ~  

'" : gef. 82,6 5,9 ~; '~  l ; ~ ; I  

(CHa)~SIt(C=C6HJ.2 bar. 61,6 I 4,6 33,8 2t40 
: get. 61,5 48  , 338 

(n-C4H~) zSn(C2C,H~) ~ bar. 66,2 
get. 66,4 

(C6Hs),.Sn(CzC~Hs)2 

(CHs)3SnC2C6Hs ber. 49,9 
get. 49,5 

(CH~) ~Si(CBrCBrC6H~)~*) bet. 37,3 
get. 38,2 

(CHa)aSi(C2H4C~H~) 2 bar. 80,6 
get. 79,3 

*) Br: ber. 55,2%, get. 55,4%. 

_ _ . l  

6,5 I 27,3 2t60 
6,5 27,3 

ber. 70,8 4,2 25,0 2t45 
get. 70,5 4,2 24,9 

214s 
5,4 44,6 

~ , 8  4,8 580 
3,2 4,8 576 

9,0 10,4 
8,9 10,6 



37~ Kurze  Originalmitte i lungei i  Die Natur- 
wissenschaften 

~th iny l ) -z inn  als Flf iss igkei t  m i t  e inem S i e d e p u n k t  v o n  96~ 
bet 0,2 Tor r  isoliert  haben .  Ffir  eineii D r u c k  y o n  0,2 T o r t  
w u r d e  y o n  u n s  der  S i e d e p u n k t  v o n  152~  gefuiiden.  D a  
MINI~ LE QU*NT u n d  P. CADIOT ~) ke ine  Analysenergebi i i s se  als 
Beweis  fiir des  y o n  ihnei i  isolierte P r o d u k t  angeben ,  so dtirf te  
der  y o n  unse r en  M e s s u n g e n  s t a r k  abwe ichende  S i e d e p u n k t  
wohl  d a r a u f  zurf ickzuff ihren sein,  dab  die Autore i i  e ine ai idere 
S u b s t a n z  als die reine V e r b i n d u n g  I I  in  den  H ~ n d e n  g e h a b t  
haben .  

Ffir  das  T r i m e t h y l - p h e n y l ~ t h i n y l - z i n n  w u r d e n  i m  T e m p e -  
r a tu rbe r e i ch  64 his  1 4 t ~  die D a m p f d r u c k e  b e s t i m m t  (Ta- 
belie 2; Fig. 1). 

I n  i h r en  L6s l i chke i t se igenscha f t en  u n t e r s c h e i d e n  sich die 
neuei i  P h e n y l ~ t h i n y I - V e r b i n d u n g e n  n i ch t  wesen t l i ch  voneii i-  
ander .  Sic s ind  unl6s l ich  in  Wasser ,  schwer  16slich in 5 t h a n o l  
u n d  Methano l .  i n  Petrol/~ther s ind  die Verb indu i igen  I, IV  

Tabelle 2. Siedepunkte yon (CHa)~SnC~-CC,H~ 
3 5 ~0 19 20 2 3 m m  

t 64 84 108 133 140 141 ~ C 

u n d  V ebenfal ls  schwer  15slich. I n  al len f ibrigen o rgan i schen  
LSsu i igsmi t t e ln  s ind  die Pheny l~ th iny l -Verb i i idunge i i  15slich. 

Die  in o rgan i sehen  L S s u n g s m i t t e l n  gelSsten V e r b i n d u n g e n  
reagieren  be im E r w ~ r m e n  n i t  a lkoho l i schem Alkali  u n t e r  
P h e n y l a e e t y l e n - A b s p a l t u n g .  Die P h e n y l ~ t h i n y l - V e r b i n d u n g e n  
des Z inn  werden  bere i t s  bet  Z i m m e r t e m p e r a t u r  v o n  Wasse r /  
A t h a n o l  bzw. a lkoho l i schem Alkali  ai igegriffen.  Die Hydro ly se -  
empf ind l i chke i t  n i m m t  ill der  Re ihe  der  fo lgenden Verbin-  
dungei i  zu : 

(CHs)aSnC~C6H s << (CH3)2Sn(C2C6Hs)2 << (CsH~)2Sn(C2C6Hs) 2 < 

(n-C~Hg) ~Sn(C2C6Hs) 2. 

Die  V e r b i n d u n g e n  I u n d  I I  zeigen gegent iber  LSsui igen 
v o n  B r o m  in CC14 ui i tersehiedl iches  chemisches  Verha l t en .  Die 
V e r b i n d u n g  I I  r eag ie r t  n i t  B r o m  i m  Molverh/~ltnis 1 :2  bet 
Z i m m e r t e m p e r a t u r  e n t s p r e c h e n d  der  R e a k t i o n s g l e i c h u n g  

(CH~)2Sn(C~CCsH5) ~ + 2 Br~ = (CH~)2SnBr ~ + 2 B r C ~ C C 6 H  ~. 

Das  e n t s t a n d e n e  D i m e t h y l z i n n d i b r o m i d  k o n n t e  au f  G r u n d  der  
B e s t i m m u n g e n  des Geha l tes  an  Kohlens tof f ,  W a s s e r s t o f f  ulld 
Zinii sowie d u t c h  seiii I R - S p e k t r u m  ident i f iz ier t  werden .  Des  
I R - S p e k t r u m  des isol ier ten w - B r o m p h e n y l a c e t y l e n s  war  n i t  
d e m  aus  der  L i t e r a t u r  ~) bekan i i t en  ideii t isch.  

B e i m  Behande l i i  der  V e r b i n d u n g  I n i t  e i i iem i ) b e r s c h u g  
von  in CC14 ge lSs tem B r o m  bet  Z i m m e r t e m p e r a t u r  e n t s t e h t  
das  Dimethyl-di-(c~, /~-dibromstyryl)-si lan VII) .  

VI  (CHa)eS i (CBr= C B r - -  C~Ha) e Fp.  t 58- -  159 ~ C (Ausb. 43 %). 

Der  C-, H-,  St- u n d  B r - G e h a l t  der  V e r b i n d u n g  VI  w u r d e  ana -  
ly t i sch  b e s t i m m t .  Die M o l e k u l a r g e w i c h t s b e s t i m m u n g  w u r d e  
n a c h  K. RAST ~) du rch  M essung  der  G e f r i e r p u n k t e r n i e d r i g u n g  
der in ~ a m p f e r  ge l6s ten  S u b s t a n z  durchgeff ihr t .  Die Ergeb-  
IIisse s ind  in der  Tah~lle  I wiedergegeben.  Die  Verb i i idung  VI  
kr is ta l l i s ier t  in Ieinen, fa rb losen  N a d e l n  aus  CCI~ oder  Ct-IC1 s 
u n t e r  Zusa t z  einiger T ropfen  J~thanol.  

Die  R e a k t i o n  der  in Acetoi i  gelSsteii V e r b i n d u n g  I n i t  
Wasse r s t o f f  in G e g e n w a r t  von  R a n e y - N i c k e l  ff ihr t  zu d e n  farb-  
loseii D ime thy l -d i - (~ -pheny l~ thy l ) - s i l an  VII .  

VI I  (CH3)~Si(CH2CH~C6Hs) ~ Kp~ t42  ~ C; n ~  t ,5353.  

Die  U n t e r s u c h u n g e i i  werdeii  fo r tgese tz t .  

Insti tut  liar Anorgenische Chemie der Technischen Hoch- 
schule, Braunschweig 
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Darstellung neuer 1, 2-arylsubstituierter 1, 2, 3-Triazoliumsalze 

]3ei den  b i sher  d u r c h  zykl is ierende D e h y d r i e r u n g  darge-  
s te l l t en  Tr i azo l iumsa lzen  1-4) h a n d e l t  es sieh s te t s  u m  k o n d e n -  

s ier te  R i n g s y s t e m e .  13ei Ullseren Ve r suchen  fiber subs t i t u i e r t e  
G lyoxa l - an i l - a ry lhyd razone  v o m  T y p  I 

H / - - ~ # ,  

I R~--C 
~ N - - @  R~ =.Alkyl, CN 

R.~ = Alkyl, Aryl 
R2 Ra = H, Hal/Alkyl 

ge lang insbesondere ,  wo R 1=  CN, :Re-Aryl, du r ch  zykl is ierende 
D e h y d r i e r u n g  mi t t e l s  N- ]3romsucc in imid  die Dar s t e l l ung  v o n  
wahr sche in l i eh  b i sher  u n b e k a n n t e n  Tr iazol iumSalzen v o m  
T y p  I I  

' 

Diese  k6nnei i  m i t  gu t e r  A u s b e u t e  in g u t  kr is ta l l i s ier ter  
F o r m  als Pe rch lo ra t e  isoliert  werden.  Ih re  Spektrei i  zeigeii  
im  Ver lauf  grol3e ~ h n l i c h k e i t  m i t  denen  voI1 2 ,3-Diary l - te t ra -  
zo l iumperch lo ra t en ;  sic absorb ie ren  bet  290 :~ 5 mtL- 

Der  Beweis  ftir I I  1Xgt sich d a d u r c h  erbr ingen,  dab bet  
R e d u k t i o n  n i t  Ascorbins~iiire I gebi ldet  wird. Ana ly t i s che  
Da ten ,  M i s c h s c h m e l z p u n k t e  ulld Absorpt ionsspektreI1  der  
Ausgangs fa rbs to I f e  I u n d  der  aus  I I  gebi lde ten  R e d u k t i o n s -  
p r o d u k t e  erweisen s ich als ideiit isch. 

Dresden, Technische Universitiit, Insti tut  fiir Farbenchemie. 
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Sprout Inhibition and Radiomimetic Properties in Irradiated Potatoes 

SWAMINATHAN, CI-IOPRA and  BHASKARAN 1) h a d  earlier 
r epor t ed  t h a t  severa l  cytological  abnorma l i t i e s  occur  du r ing  
mi tos i s  in t he  roo t  m e r i s t e m s  w h e n  e m b r y o s  f rom un i r r ad i a t ed  
m a t u r e  seeds  of ba r l ey  are g rown  on  p o t a t o  m a s h  i r rad ia ted  
w i th  20 k - R e d s  of X- rays .  T h e y  sugges ted  t h a t  such  resu l t s  
would  be of i m p o r t a n c e  w i th  r e spec t  to prac t ica l  food i r radia-  
t i on  p rocedures  on ly  if t he  r a d i o m i m e t i c  effect  pers i s t s  for  
some  m o n t h s  a f te r  i r rad ia t ion .  The  resu l t s  of a s imi la r  experi-  
m e n t  t a k e n  up  w i th  po t a toe s  in wh ich  s p r o u t i n g  was  effect ively  
inh ib i t ed  by  i r r ad ia t ion  are s u m m a r i z e d  below. 

P o t a t o  t u b e r s  of t h e  va r i e t y  U p - t o - d a t e  were i r rad ia ted  
wi th  20 k - R a d s  of y - r ays  us ing  a 200 curie  ~~ source.  The  
i r r ad ia t ion  was  done in March,  1962, and  t he  i r rad ia ted  t u b e r s  
a long  w i th  t he  cont ro ls  were s to red  in  a cold s tore  ( tempera-  
tu re  r ange  2 to 3 ~ C) un t i l  October ,  t962.  The  tube r s  were 
t h e n  k e p t  in t he  open  in t he  Labo ra to ry .  Sprou t ing  was  
n o r m a l  in t he  u n i r r a d i a t e d  t ube r s  b u t  was  comple t e ly  inh ib i t ed  
in t he  i r r ad ia ted  ones.  T h e  two se ts  of t ube r s  were t h e n  used  
for t he  p r e p a r a t i o n  of m a s h  on wh ich  g e r m i n a t i n g  bar ley  
e m b r y o s  were p lan ted ,  accord ing  to t he  m e t h o d  a l ready  de- 
scribed1). The  m e r i s t e m a t i c  reg ions  of t he  roots  f rom th e  
e m b r y o s  cu l tu red  on  t he  two t y p e s  of po t a to  m a s h  were 
f ixed in acetic alcohol ( t :3)  and  used  for p repa r ing  Feu lgen  
squashes .  The  slides were coded a n d  scored for t he  f r equency  
of cells con t a in ing  microlluclei .  The  e x p e r i m e n t  was  repea t -  
ed twice. 

I n  t he  roo t  m e r i s t e m s  der ived f rom e~nbryos g rown  on 
m a s h  f rom n o r m a l  po ta toes ,  9 cells h a d  microi iuclei  ou t  of 
3022 cells scored. I n  con t ras t ,  t h e  n u m b e r  of cells con t a in in g  
micronuc le i  was  64 ou t  o5 2811 cells s tud ied  in  roo t  t ips  f rom 
the  ma te r i a l  cu l tu red  on m a s h  f rom i r rad ia ted  po ta toes .  
The re  is t h u s  a b o u t  a g-fold increase  ill t h e  f r equency  of 
occurrence  of cells w i th  micronuc le i  as a resu l t  of u s ing  i r radia-  
t ed  po ta toes .  Since i t  is obv ious  t h a t  t he  r ad iomim e t i c  
effects descr ibed by  us  earlier 1) pers i s t  up  to t he  t ime  w h e n  t h e  
s to rage  life of po t a toe s  gets  e x t e n d e d  as a resu l t  of i r radia t ion ,  


