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Ma th e m a lis c h  -  p h y s ik a lis c h e  Cla s s e .

S i t z u n g  vo m 12. J a n u a r  1801 .

1 ) He r r  C. F . S c h ö n b e i n  in  Ba s e l üb e r s a n d te  w e ite r e

„ B e i t r ä g e  z u r  n ä h e r n  K e n n  t n  i s s  d e s  S a u e r 

s t o f f e s . “

I.

Ucber den freien posiliv-activen Sauerstoff oder das Antozon.

In  f r ü h e m  Mit th e ilu n g e n  h a b e  ic h  d a r zu t liu n  ve r s uc h t , da s s  

e s  z w e i e in a n d e r  e n tg e g e n g e s e t z t  th ä t ig e  Zu s t än d e  de s  S a u e r 

s toffe s  g e b e :  ö  u n d  0  o d e r  Ozo n  u n d  An t o z o n  u n d  d ie s e lb e n  

in  d e n je n ig e n  V e r b in d u n g e n  e n th a lt e n  s e ie n , w e lc h e  u n te r  E n t 

b in d u n g  n e u t r a le n  S a ue r s to ffg a s e s  s ic h g e g e n s e it ig  d e s o x id ir e n . 

Ic h  n a n n t e  de r  K ü r z e  h a lb e r  d ie s e  b e id e n  Gr u p p e n  vo n  Ox id e n :  

Ozo n id e  u n d  An t o z o n id e  u n d  ze ig t e , da s s  da s  Wa s s e r s to ffs up e r 

o x id  das  Vo r b ild  de r  L e t z t e m  s e i u n d  zu  d e ns e lbe n  n a m e n t lic h  

d ie  S u p e r o x id e  de r  a lk a lis c h e n  Me ta lle  g e h ör e n . Bis  je t z t  h a 

b e n  w ir  n u r  d e n  n e g a t iv - a c t iv e n  S a u e r s to ff (da s  O z o n )  im  fr e ie n  

Zu s t a n d e  g e k a n n t ;  es  lie g e n  n u n  a b e r  T ha t s a c he n  vo r , aus  w e l

c he n  na c h  m e in e m  Da für h a lt e n  ge s c h lo s s e n  w e r d e n  d a r f,  das s  

a uc h  de r  po s it iv - a c t ive  S a u e r s to ff (da s  An t o z o n )  u n g e b u n d e n  zu  

b e s te h e n  v e r m ög e . Vo m  B a r iu m s u p e r o x id , fü r  m ic h  Ba O - j-  (?) 

w e is s  je d e r  Ch e m ik e r , das s  e s , m it  e ine r  k r ä ft ig e n  w a s s e r h a lt i

g e n  S äu r e  zu s a m m e n g e b r a c h t , in  e in  Ba r y t s a lz  u n d  Wa s s e r s t o ff

s u p e r o x id  (H O - f-  0 )  s ic h u m s e t z t  un d  in  g le ic h e r  W e is e  a uc h  

a lle  S u p e r o x id e  de r  a lk a lis c h e n  Me ta lle  s ic h v e r h a lt e n . S c h o n  

fr üh e r  is t  von m ir  a n g e g e b e n  w o r d e n , u n d  a uc h  H e r r  H o u ze a u  

h a t  d ie  g le ic h e  B e o b a c h t u n g  g e m a c h t , da s s  be im  E in t r ä g e n  fe in 
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g e p u lv e r t e n  Ba r iu m s up e r o x id e s  in  das  k a lt e  e r s te  H y d r a t  de r  

S c h w e fe ls äu r e  Saue rs tofT gas  s ic h e n tb in d e , w e lc h e s  e ine n  e ig e n 

t ü m lic h e n ,  an Ozon e rinne rnde n Ge r u c h  b e s it z t  u n d  üb e r d ie s s  

a uc h  fe uc h te s  Jo d k a liu in s t ä r k e p a p ie r  zu  b lä u e n  v e r m a g , we s s -  

ha lb  m a n  w o h l z u  d e r  An n a h m e  g e n e ig t  s e in k o n n t e ,  da s s  in  

de m  b e s a g te n  Gas  Ozo n  e n tha lt e n  s e i. Ic h  h a b e  die s s  a uc h  

s e lbs t  g e g la u b t ,  s o la n g e  ic h  n u r  e i n e n  t liä lig e n  Zu s t a n d  de s  

Sa ue r s to ffe s  k a n n t e ;  n a c h d e m  a b e r  v o n  m ir  e r m it t e lt  w a r , das s  

de r  fr e ie  w ie  de r  g e b u n d e n e  o zo n is ir t e  S a u e r s to ff d u r c h  d ie  

S u p e r o x id e  de s  Wa s s e r s to ffe s , Ba r iu m s  u  s . w . z e r s t ö r t ,  d. h. 

in  n e u t r a le n  S a u e r s to ff u m g e w a n d e lt  w e r d e  u n d  die s e  u n d  a n 

de r e  Ve r s uc h e  m ic h  zu  de r  A n n a h m e  zw e ie r  e n tg e g e n g e s e t z t  

t h ät ig e n  Sa ue r s to fT zus lände  g e füh r t  h a t t e n ,  m us s te  ic h n a t ür lic h  

d a r a n  zw e ife ln , das s  a us  Ba O - j-  0  n e g a t iv - a c liv e r  S a u e r s to ff 

e n tb un d e n  w e r d e n  k ön n e .

Ic h  b e m iih e t e  m ic h  d e s s h a lb , zw is c h e n  d e m  aus  de m  B a 

r iu m s u p e r o x id  d u r c h  S c h w e fe ls äu r e  a b g e s c h ie d e ne n  r ie c h e n d e n  

S a ue r s to ff u n d  de in  Ozo n  e ine n  s c h a r f k e n n ze ic h n e n d e n  U n t e r 

s c hie d  a u fzu fin d e n , w a s  m ir , w ie  ic h g la u b e ,  a uc h  v o llk o m m e n  

g e lu n g e n  is t.

E h e  ich je d o c h  d ie  E r g e b n is s e  m e in e r  üb e r  d ie s e n  Ge g e n 

s tand a n g e s te llte n  Ve r s uc h e  n ä h e r  be s c h r e ibe , s e i b e m e r k t , das s  

ic h  m ic h  b e i d e ns e lbe n  e ine s  Ba r iu m s up e r o x id e s  b e d ie n t e , von  

d e m  ic h  s ic he r  s e in d u r ft e , da s s  es  a uc h  k e in e  S p u r  v o n  N it r it  

e n tha lte , d u r c h  w e lc h e s  Sa lz je d e s  B a 0 2 m e h r  o d e r  w e n ig e r  

v e r u n r e in ig e t  s e in k ö n n t e ,  zu  de s s e n  Da r s t e llu n g  B a r y t  a n 

g e w e n d e t  w i r d , d e r  d u r c h  Glüh e n  a us  B a r y t n it r a t  e r h a lte n  

w o r d e n .

Ma n  s ie h t  a b e r  le ic ht  e in , da s s  e in  s o be s c ha ffe ne s  S u p e r 

o x id , fa lls  es  für  n it r it fr e i a n g e s e h e n  w ü r d e , zu  fa ls c he n  S c h lüs 

s e n füh r e n  k ö n n t e ,  w e il,  üb e r g o s s e n  m it  S c h w e fe ls äu r e h y d r a t  

es  e in m it  Un te r s a lp e te r s äu r e  m e h r  o d e r  m in d e r  v e r u n r e in ig t e s  

Sa ue r s to ffgns  lie fe r n  m üs s te , w e lc h e s  N 0 4 b e k a n n t lic h , w ie  da s  

Ozo n , s c ho n  in  d e n  g e r in g s te n  Me n g e n  da s  fe uc h te  Jo d k a liu m -
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Stär ke p a p ie r  t ie f b lä u t  u n d  a u c h  d e m  Ozo n  n ic h t  g a n z  u n ä h n 

lic h  r ie c h t .

Da s  von  m ir  a n g e w e n d e t e  B a r iu m s u p e r o x id  w u r d e  d u r c h  

Au flös e n  de s  g e w öh n lic h e n  (m it t e ls t  e r h it z t e n  Ba r y te s  un d  S a u e r 

s toffe s  e r h a lt e n ) S u p e r o x id e s  in  v e r d ün n t e r  S a lz s ä u r e ,  Ve r m i

s c he n  d ie s e r  F lüs s ig k e it  m it  g e lös t e m  Ba r y t  u n d  Au s w a s c h e n  

de s  g e fä llt e n  B a 0 2 m it  Wa s s e r  d a r g e s te llt , a u fw e ic h e m  W e g e  m a n  

e in  b le n d e n d  w e is s e s , äus s e r s t  fe in ze r th e ilt e s  S u p e r o x id h y d r a t  

e r h ä lt , d e m  s ic h da s  Wa s s e r  d u r c h  ma s s ig e s  E r w ä r m e n  e n t z ie h e n  

läs s t . Ue b r ig e n s  k a n n  m a n  a uc h  s c h o n  d u r c h  w ie d e r h o lt e s  A u s 

w a s c h e n  de s  g e w öh n lic h e n  Ba r iu m s up e r o x id e s  m it  W a s s e r  e in 

B a 0 2 e r h a lte n , w e lc h e s  zu  d e n  im  Na c h s te h e nd e n  b e s c h r ie b e ne n  

Ve r s u c h e n  a n g e w e n d e t  w e r d e n  k a n n .

F ü h r t  m a n  s o g e r e in ig te s  Ba r iu m s up e r o x id  in  das  e r s te , 

v o llk o m m e n  c he m is c h  r e in e ,  H y d r a t  de r  S c h w e fe ls äu r e  e in ,  s o 

fin d e t  e ine  le b ha fte  E n t w ic k e lu n g  von Saue r s tofT ga s  s t a t t ,  w e l

che s  e ine n  Ge r uc h  z e ig t ,  de r  e r w äh n te r m a a s s e n  a n  d e n je n ig e n  

de s  Ozo n e s  e r in n e r t ,  s ic h  je d o c h  d a v o n  no c h  m e r k lic h  u n t e r 

s c he id e t . A llim e  ic h  die s e n S a u e r s to ff w ie d e r h o lt  d u r c h  die  

Na s e  e in, s o e r r e g t  e r  in  m ir  d ie  E m p fin d u n g  v o n  E k e l, w e lc h e  

W ir k u n g  das  Ozo n  a u f  m ic h  n ic h t  h e r v o r b r in g t . Be s a g te s  Gas  

h a t  iib e r d ie s s  a u c h  no c h  da s  V e r m ö g e n , e ine n  d a r in  a u fg e 

h a n g e n e n  S t r e ife n  fe uc h te n  Jo d k a liu m s t ä r k e p a p ie r e s  z ie m lic h  

r a s c h  z u  b läue n .

Läs s t  m a n  m it t e ls t  e ine r  h ie zu  g e e ig n e t e n  V o r r ic h tu n g  das  

aus  B a O a e n t b u n d e n e  Gas  d u r c h  e ine  n ie d e r e  W a s s e r s äu le  s t r ö

m e n  u n d  h ä n g t  m a n  w ä h r e n d  die s e s  Vo r g a n g e s  e ine n  fe uc h te n  

S t r e ife n  de s  e be n  e r w äh n t e n  Be a g e ns p a p ie r e s  üb e r  de r  F lü s s ig 

k e it  a u f ,  so w ir d  de r s e lbe  a llm äh lic h  s ic h b läu e n  u n d  da s  aus -  

t r e t e n d e  Gas  a uc h  n o c h  e in  w e n ig  r ie c he n .

Is t  s o lc h e r  S a u e r s to ff län g e r e  Ze it  d u r c h  e ine  ve r hältn is s -  

m äs s ig  s e h r  k le in e  Me n g e  Wa s s e r s  g e g a n g e n , s o w ir d  d ie s e  F lü s 

s ig k e it  für  s ic h  a lle in  zu g e füg t e n  v e r d ün n t e n  Jo d k a liu m k le is t e r  n ic h t  

b lä u e n ,  die s s  a b e r  b e im  Ve r m is c h e n  m it  e in ig e n  T r o pfe n  v e r 

d ün n t e r  E is e n v it r io llö s u n g  s o fo r t  t h u n . E b e n s o  w ir d  das  g le ic he
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Wa s s e r  d ie  m it  S 0 3 a n g e s äu e r t e  Ka lip e r m a n g a n a t lös u n g  e n t 

fä r b e n , da s  b r äu n lic h e  Ge m is c h  v e r d ün n t e r  Ka liu m e is e n c y a n id -  

und  E is e n o x id s a lz lös u n g  b lä u e n , k u r z  a lle  d ie  o x id ir e n d e n  un d  

r e d u c ir e n d e n  W ir k u n g e n  h e r v o r b r in g e n , w e lc h e  das  W a s s e r s t o ll

s upe r o x id  s o b e s t im m t  u n d  s c h a r f k e n n ze ic h n e n .

Läs s t  m a n  de n r ie c h e n d e n  S a u e r s to ff in  e ine  t r o c k e n e  F la 

s che  t r e te n  u n d  w ir d  e r  n u r  k u r z e  Ze it  m it  e ine r  v e r h ältn is s -  

m äs s ig  k le in e n  Me ng e  W a s s e r s  g e s c h üt te lt , s o  v e r s c h w in d e t  de r  

o zo n äh n lic h e  Ge r u c h  de s  Gas e s  v o lls t ä n d ig ,  w ie  es  a u c h  die  

F äh ig k e it  ve r lie r t , fe uc h te s  Jo d k a liu m s t ä r k e p a p ie r  zu  b läu e n  un d  

k a u m  w ir d  n ö t h ig  s e in b e iz u fü g e n , da s s  a u c h  die s e s  W a s s e r  

die  c ha r a k te r is t is c he n  W ir k u n g e n  de s  Wa s s e r s to ffs u p e r o x id e s  

n a c h zu a h m e n  v e r m a g .

Dur c h  w ie d e r h o lt e s  S c h üt t e ln  de s  g le ic h e n  Wa s s e r s  m it  

g r ös s e r n  Me ng e n  de s  r ie c h e n d e n  Saue r s to ffe s  w e r d e n  n a t ür lic h  

s e ine  Wa s s e r s to ffs up e r o x id r e a c t io n e r i im m e r  s t ä r k e r  u n d  g e 

la n g t  m a n  da h in , e ine  F lüs s ig k e it  z u  e r h a lte n , w e lc h e  m it  e in i

g e n  T r o pfe n  S 0 3- h a lt ig e r  v e r d ün n t e r  C h r o m s äu r e lös u n g  v e r 

mis c h t , s ic h la s u r b la u  fä r b t  un d  die  g le ic h e  F ä r b u n g  de m  d a m it  

g e s c h üt t e lte n  Ae t lie r  u n te r  E n t b lä u u n g  de s  Wa s s e r s  e r lh e ilt , 

e ine  Re a c t io n , w e lc h e  für  H 0 2 s o c ha r a k te r is t is c h  is t.

A m  b e que m s te n  be r e ite t  ma n s ich s o lc he s  o x id ir e n d e  u n d  

r e d u c ir e n d e  W a s s e r  a u f  fo lg e nd e  W e is e . Ma n  b e d e c k t  de n  B o 

de n e ine s  g r ös s e r n  un d  an s e ine m  o b e r n  Ra n d e  a b g e s c h liffe ne n  

Gla s c y lind e r s  e in ig e  Lin ie n  h o c h  m it  de s t illir t e m  W a s s e r ,  s te llt  

in  die s e s  Ge fäs s  e ine n  k le in e n  u n d  n ie d r ig e n  C y lin d e r , z u m T h e il 

m it  S c h w e fe ls äu r e m o n o h y d r a t  g e füllt , füh r t  n u n  v e r m it t e ls t  e ine s  

Gla s r ohr e s  in  die s e  F lüs s ig k e it  fe in  ze r th e ille s  B a r iu m s u p e r o x id  

e in ,  je  a u f e in m a l n u r  k le in e  Me n g e n  u n d  b e d e c k t  s o fo r t  de n  

g r ös s e r n  Cy lin d e r  m it  e in e r  g e s c h liffe ne n  Gla s pla t te . H a t  de r  

Sa ue r s to fI im  Ge fäs s e  s e ine n Ge r uc h  u n d  d ie  F äh ig k e it  v e r lo 

r e n , das  fe uc h te  Jo d k a liu m s t ä r k e p a p ie r  z u  b läu e n , s o w ir d  aufs  

Ne u e  B a 0 2 in  d ie  S äu r e  g e b r a c h t  u n d  die s e  Op e r a t io n  je w e ile n  

w ie d e r h o lt . N a c h d e m  da s  W a s s e r  e in ig e  Ze it  s ic h u n te r  die s e n
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U m s tän d e n  b e fu n d e n , w ir d  es  a lle  die  Re a c t io n e n  h e r v o r b r in g e n , 

w e lc h e  da s  Wa s s e r s to ffs u p e r o x id  k e n n ze ic h n e n .

Vo r a n s t e h e n d e  A n g a b e n  la s s e n  d a h e r  n ic h t  im Mind e s te n  

d a r a n  zw e ife ln , das s  de r  in  Re d e  s te he nd e  r ie c h e n d e  S a u e r s to ff 

es  s e i,  w e lc h e r  be i s e ine m  Zu s a m m e n t r e ffe n  m it  W a s s e r  H 0 2 

e r ze u g e  u n d  e be n d a r in  d e r  G r u n d  lie g e , w e s s h a lb  die s e s  Gas  

b e im  S c h ü t t e ln  m it  W a s s e r  s e ine n  e ig e n t h iim lic h e n  Ge r uc h  

ve r lie r t .

Da  a b e r  d ie  Me n g e  de s  s e lbs t  m it  ve r hältn is s m äs s iff o r o s s e nO ö o

Qu a n t it ä t e n  r ie c h e n d e n  Saue r s to ffe s  e r h a lte n e n  Wa s s e r s t o ffs u p e r 

o x ide s  e ine  s o k le in e  is t ,  da s s  s ie  n u r  m it  Hilfe  d e r  e m p fin d 

lic h s te n  Re a g e n t ie n  n a c h g e w ie s e n  w e r d e n  k a n n , s o e r h e llt  h ie 

r a u s , da s s  da s  a u s B a 0 2 e n t b u n d e n e  Ga s  a u c h  n u r  e ine  äus s e r s t  

k le in e  Me n g e  s o lc h e n  Saue r s to ffe s  e n t h ä lt ,  w e lc h e r  de r  c h e m i

s c he n V e r b in d u n g  m it  H O fä h ig  is t. De r  Re s t  v e r h ä lt  s ich w ie  

g e w öh n lic h e r  S a u e r s to ff, w e lc h e r  n a c h  m e in e n  E r fa h r u n g e n  als  

s o lc h e r  m it  W a s s e r  d u r c h a u s  ke in  H 0 a z u  e r ze u g e n  v e r m a g . 

W e s s h a lb  da s  a us  B a 0 2 e n tw ic k e lt e  Gas  d e m  g r üs s te n  T he ile  

n a c h  aus  n e u t r a le m  o d e r  g e r u c h lo s e m  S a ue r s to ff b e s t e h t , w ir d  

s p äte r  a n g e g e b e n  w e r d e n .

Da  o b ig e n  A n g a b e n  g e m äs s  u n s e r  r ie c h e n d e r  S a u e r s to ff 

a u c h  die  F ä h ig k e it  b e s it z t , s c ho n  be i g e w öh n lic h e r  T e m p e r a tu r  

Jo d  a us  de m  Jo d k a liu m  fr e i zu  m a c h e n , s o e r s ie h t  m a n  h ie r a us , 

da s s  d ie s e r  S a ue r s to ff in  e ine m  t h ä t ig e n  Zu s t a n d e  s ic h  b e fin d e t , 

u n d  es  fr a g t  s ic h n u n , ob d e r s e lb e  Q  o d e r  0 ,  Ozo n  o d e r  A n t 

o zo n  s e i.

Ic h  w ill h ie r  a u f  de n  Ge r u c h  a ls  c he m is c he s  E r k e n n u n g s 

m it t e l k e in e n  b e s o n d e r n  W e r t h  le g e n , o b w o h l e r  in  m a n c h e n  

F ä lle n  g e w is s  B e a c h t u n g  v e r d ie n t ,  a b e r  e in  u m  so g r ös s e r e s  

Ge w ic h t  a u f da s  e ig e n t h üm lic h e  Ve r h a lt e n  de s  in  Re d e  s te h e n 

d e n  r ie c h e n d e n  Sa ue r s to ffe s  z u m  W a s s e r ,  aus  w e lc h e m  a lle in  

s c h o n ,  w ie  ic h  g la u b e ,  d ie  Ve r s c h ie d e n h e it  die s e s  Ga s e s  v o m  

O z o n  a u f d ie  zw e ife llo s e s te  W e is e  h e r v o r g e h t .

Läs s t  m a n  o zo n is ir t e n  S a u e r s to ff a uc h  noc h  s o la n g e  d u r c h  

W a s s e r  s t r öm e n  o d e r  w ir d  d e r s e lbe  m it  d ie s e r  F lüs s ig k e it  lä n 
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ge r e  Ze it  g e s c h üt t e lt , s o  e r ze u g t  s ic h n a c h  m e in e n  a lt e r n  u n d  

ne ue s te n  Ve r s uc he n  s e lbs t  n ic h t  die  s c h w äc h s te  S p u r  v o n  W a s 

s e r s to ffs upe r ox id  : 0  v e r h a r r t  in  s e ine m  is o lir t e n  r ie c h e n d e n  Z u 

s ta n d , w ie  a uc h  das  W a s s e r  v ö llig  u n v e r än d e r t  b le ib t .

E in  w e s e n t lic h e r  Un te r s c h ie d  zw is c h e n  d e m  Ozo n  u n d  de m  

aus  B a 0 2 e n tw ic k e lt e n  r ie c h e n d e n  S a u e r s to ff b e s te h t  s o m it  d a 

r in ,  da s s  le t z t e r e r  u n m it t e lb a r  u n d  b e r e itw illig s t  m it  H O z u  

Wa s s e r s to ffs up e r o x id  s ic h v e r e in ig e t ,  w ä h r e n d  d e m  Ozo n  die s e  

F äh ig k e it  a b g e h t ;  w ir  w e r d e n  a b e r  s p äte r  n o c h  e in ig e  a nde r e  

Mit te l k e n n e n  le r n e n , d u r c h  w e lc h e  d ie  b e id e n  th ä t ig e n  S a u e r 

s to ffa r te n  s ic h le ic h t  von  e in a n d e r  u n te r s c h e id e n  la s s e n.

Das  Wa s s e r s to ffs up e r o x id  als  H O - f-  0  b e t r a c h t e n d , mus s  

ic h  es  g a n z  n a tür lic h  finde n , da s s  n u r  0 ,  n ic h t  a b e r  a u c h  0  

o d e r  0  als  s o lc he  m it  W a s s e r  s ic h c he m is c h  v e r b in d e n  u n d  e b e n  

aus  de r  T h a t s a c h e , da s s  e in  T he il de s  a us  B a 0 2 e n tb u n d e n e n  

Saue r s to ffe s  m it  Wa s s e r  H 0 2 e r ze u g t , g la u b e  ic h  a uc h  s c h lie s s e n  

zu  d ü r fe n ,  das s  die s e s  Gas  po s it iv  a c t iv e n  S a ue r s to ff e n th a lt e  

u n d  d ie s e m 0 - G e h a lt e  s e ine n  o zo n äh n lic h e n  Ge r u c h  w ie  a uc h  

die  F ä h ig k e it  v e r d a n k e , das  fe uc h te  Jo d k a liu m s t ä r k e p a p ie r  zu  

b läu e n .

Ha im  Ve r h ältn is s  zu  d e r  Me n g e  de s  aus  B a 0 2 e r h a lt e n e n  

u n d  m it  HO b e h a n d e lt e n  Sa ue r s to ffe s  n u r  s e h r  k le in e  Q u a n t i

täte n  HO* g e b ild e t  w e r d e n , s o e r h e llt  h ie r a u s , das s  de r  b e s a g te  

Sa ue r s to ff a uc h  n u r  z u m  k le ins te n  T he il a us  0  be s te lle  u n d  es  

fr a g t  s ich d e s s h a lb , w a r u m  n ic h t  d ie  g a n ze  Me n g e  de s  a b g e 

s c h ie de ne n  Gas e s  im  0 - Zus ta nd e  s ic h be fin d e , da  do c h  m e in e r  

An n a h m e  g e m äs s  das  Ba r iu m s u p e r o x id  Ba O - f-  0  s e in  s oll.

Vo n  0  w is s e n  w ir , da s s  es  s c h o n  be i e ine r  m a s s ig  h o h e n  

T e m p e r a tu r  in  0  u m g e w a n d e lt  w ir d  u n d  ic h  ha b e  a lle n  Gr u n d  

a n zu n e h m e n , das s  d u r c h  E r h it z u n g  a u c h  0  in  0  s ic h üb e r füh r e n  

läs s t . Nun  b e im  Zus a m m e n t r e ffe n  de s  Ba r iu m s up e r o x id e s  m it  

de m  S c h w e fe ls äu r e h y d r a t  fin d e t  e ine  s t a r k e  E r h it z u n g  s ta t t , und 

w e n n  a uc h d u r c h  S 0 3 a us  B a O z da s  0  als  s o lche s  a b g e t r e n n t  

w ir d ,  s o m us s  da s s e lbe  d o c h  s o fo r t  e ine  Zu s t a n d s v e r än d e r u n g  

e r le id e n , d. h. a us  0  0  w e r d e n  u n d  e n tg e h t  h ie r b e i n u r  e in



28 S it z ung  dev math.- phy s . Clause vom 12. Jan u ar  1861.

k le in e r  Br u c lith e il de s  e n tb u n d e n e n  Saue r s to ffe s  d ie s e r  d u r c h  

d ie  W a r m e  b e w e r k s t e llig t e n  U m w a n d lu n g .

Ic h  fin d e  in  d e r  T h a t ,  u n d  es  is t  von  m ir  s c ho n  fr üh e r  

a u f d ie s e n  Um s ta n d  a u fm e r k s a m  g e m a c h t  w o r d e n , das s  de r  a us  

U a 0 2 e n tw ic k e lt e  S a u e r s to ff um  s o s t ä r k e r  r ie c h t ,  o d e r  m it  

W a s s e r  u m  s o m e h r  H 0 2 e r z e u g t ,  a ls o  u m  s o r e ic h e r  an 0  

is t , je  s o r g fä lt ig e r  be i s e ine r  Ab s c h e id u n g  die  E r h it z u n g  v e r 

m ie d e n  w ir d ,  w a s  e in fa c h  s c ho n  d a d u r c h  g e s c h e h e n  k a n n ,  da s s  

m a n  je  a u f  e in m a l n u r  k le in e  Qu a n t it ä t e n  fe in ze r th e ilt e n  B a 0 2 

m it  v e r h ä ltn is s m äs s ig  g r o s s e n  Me n g e n  m ög lic h s t  k a lt e n  S c h w e fe l

s äu r e h y d r a t e s  in  B e r ü h r u n g  s e tzt . E s  is t  d a h e r  für  m ic h  s e hr  

w a h r s c h e in lic h , da s s  da s  g a n ze  zw e it e  S a u e r s to ffa e q u iv a le n t  de s  

Ba r iu m s u p e r o x id e s  im  0  Zu s t a n d  e r h a lt e n  un d  g a r  k e in  0  a uf-  

t r e te n  w ü r d e , fa lls  es  m ög lic h  w är e , s e ine  A b t r e n n u n g  vo n  Ba O 

o h ne  E r h it z u n g  zu  b e w e r k s t e llig e n .

Die s e  B e d in g u n g  h a b e  ic h s o z u  e r fülle n  g e s u c h t , da s s  ic h 

a n s ta t t  de s  S c h w e fe ls äu r e h y d r a t e s  da s  fe s te  Ka lib is u lfa t  in  A n 

w e n d u n g  b r a c h te  u n d  in n ig  m it  Ba r iu m s u p e r o x id  m e n g te . Au s  

e in e m  s o lc h e n  Ge m e n g  e n t b in d e t  s ic h a lle r d in g s  be i g e w ö h n li

c he r  T e m p e r a tu r  e in ig e s  fr e ie  0 ,  w ie  da r a us  zu  s c h lie s s e n , das s  

fe uc h te s  Jo d k a liu m s t ä r k e p a p ie r ,  in e ine m  ve r s c h lo s s e ne n  Ge fiis s  

a u fg e h a n g e n , de s s e n  Bo d e n  m it  d e m  b e s a g te n  Ge m e n g  b e d e c k t  

is t ,  na c h  u n d  n a c h  a u f  da s  T ie fs te  s ic h  b läu t  o d e r  t r o c ke ne s  

s ic h b r ä u n t ;  es  g e h t  je d o c h  die s e  E n t w ic k lu n g  s o la n g s a m  v o n  

S ta t t e n , da s s  e in  s o lc he s  Ve r fa h r e n  n ic h t  p r a k t is c h  is t.

Da  s c h o n  da s  a n  H O, Ba O u. s . w . g e b u n d e n e  0  n ic h t  n u r  

m it  de m  fr e ie n  —  s o n d e r n  a uc h  g e b u n d e n e n  0  z u  0  s ic h a u s 

zu g le ic h e n  v e r m a g , s o s ta nd  z u  e r w a r t e n ,  da s s  a uc h  da s  fr e ie  

0  e ine n  d e s o x id ir e n d e n  E in flus s  a u f  d ie  O- h a llig o n  V e r b in d u n 

g e n  a u s üb e n  w e r d e . U n d  d e m  is t  a u c h  s o , w ie  die s s  d ie  n a c h 

s te h e nd e n  A n g a b e n  ze ig e n  w e r d e n .

Au s  e ine m  Ge m is c h e  v e r d ün n t e r  Ka liu m e is e n c y a n id -  u n d  

E is e n o x id s a lz lös u n g  w ir d  m e ine n  Ve r s u c h e n  g e m äs s  d u r c h  W a s 

s e r s to ffs upe r o x id  u . s . w . Be r lin e r b la u  a us g e s c h ie d e n  in  F o lg e  

d e r  d u r c h  0  u n te r  d ie s e n  U m s tän d e n  b e w e r k s t e llig t e n  Be d u c t io n



de s  E is e n o x id e s  z u  Ox id u l. U m  n u n  in  b e q u e m s te r  W e is e  z u  

ze ig e n , da s s  a uc h  da s  fre ie  0  d ie s e  Re d u c t io n  b e w ir k e ,  füh r e
O '

in a n  e ine n  m it  d e m  b e s a g te n  Ge m is c he  g e t r än k t e n  S t r e ife n  

w e is s e n F ilt r ir pa p ie r e s  in  de n  a us  B a 0 2 e be n s ic h e n tb in d e n d e n  

S a u e r s to ff e in  u n d  m a n  w ir d  s e h e n ,  da s s  das  P a p ie r  u m  s o 

r a s c h e r  s ic h b lä u t ,  je  s t ä r k e r  d e r  be s a g te  S a u e r s to ff o zo n a r t ig  

r ie c h t . E in  g le ic h e r  S t r e ife n  in  o zo n is ir t e m  S a u e r s to ff a u fg e -  

h a n g e n , ze ig t  die s e  r a s c he  B lä u u n g  d u r c h a u s  n ic h t  u n d  v e r h ä lt  

s ich d a r in  w ie  in  g e w öh n lic h e m  S a ue r s to ff o d e r  a t m o s p h ä r i

s che r  Luft .

Da  die  me is te n  o r g a n is c h e n  Ma te r ie n  u n d  n a m e n t lic h  a u c h  

da s  P a p ie r  r e d u c ir e n d  a u f d ie  g e lös te n  E is e n o x id s a lze  e in w ir 

k e n , s o b lä u t  s ich a lle r d in g s  e in m it  d e m  e r w ä h n t e n  Ge m is c h  

g e t r än k t e r  P a p ie r s t r e ife n  n a c h  u n d  n a c h  v o n  s e lb s t ;  da s s  a b e r  

d ie  B lä u u n g  de s  Re a g e n s p a p ie r e s  in  0  n u r  z u m  k le in s te n  T he ile  

von  die s e r  Ur s a c he  h e r r üh r e , b e w e is t  d ie  v ie l g r ös s e r e  Ra s c h 

h e it ,  m it  de r  d ie  F ä r b u n g  de s  P a p ie r e s  in  d e m  b e s a g te n  Ga s  

e r fo lg t , w ie  m a n  s ic h h ie v o n  le ic h t  d a d u r c h  ü b e r z e u g t ,  da s s  

m a n  e in E n d e  de s  g e t r än k t e n  S t r e ife ns  in  da s  0 —h a lt ig e  Ge -  

fäs s  b r in g t , w ä h r e n d  m a n  das  a n d e r e  E n d e  a us s e r h a lb  d . h . in  

d e r  a tm o s p h är is c h e n  L u ft  h än g e n  läs s t . De r  e ing e s c h lo s s e n e  

T he il de s  P a p ie r e s  w ir d  in  de r  g le ic h e n  Ze it  u n g le ic h  t ie fe r  s ic h  

b läu e n , als  die s s  de r  fr e ie  thu t . Da  die s e s  Re a g e n s p a p ie r  im  

o zo n is ir t e n  S a ue r s to ff n ic h t  s c h n e lle r  a ls  im  g e w öh n lic h e n  s ic h 

b läu t , s o läs s t  s ic h a u c h  da s s e lbe  b e n ü t z e n , u m  das  Ozo n  vo m  

An t o z o n , d ie  s ich in  m a n c h e r  B e z ie h u n g  d o c h  s e h r  ä h n lic h  s in d , 

le ic h t  von e in a n d e r  z u  u n te r s c h e id e n .

Mir  v o r b e h a lle n d , in  e ine r  k ün ft ig e n  Mit t h e ilu n g  ü b e r  d ie  

Ve r s c h ie d e nh e it  de s  e le c t r o m o to r is c h e n  Ve r h a lt e n s  b e id e r  t h a t i— 

g e n  S a ue r s to ffa r te n  Näh e r e s  zu  s a g e n , w ill ic h  m ic h  h e u te  

a u f  d ie  An g a b e  b e s c h r ä n k e n , da s s  w ie  0  s o a u c h  0  das  

P la t in  n e g a t iv  po la r is ir t , le tzte r e s  je d o c h  g e g e n  0  p o s it iv  s ic h 

ve r h ält .

Da  ic h  es  fü r  w a h r s c h e in lic h  h a lt e ,  da s s  fr e ie s  0  m it  

fr e ie m  0  e b e n  s o z u  0  s ic h  a u s g le ic h e n  w e r d e , w ie  die s s  da s
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g e b u n d e n e  0  u n d  0  in  d e n  A n t o z o n id e n  un d  Ozo n id e n  t liun , 

s o  v e r m u lh e  ic h  a u c h , da s s  d ie  b e id e n  Ih ä t ig e n  Sa ue r s to ffa r te n  

be i ih r e m  Zu s a m m e n t r e ffe n  g e r u c h lo s  w e r d e n , w o r ü b e r  ic h d e m 

n äc h s t  Ve r s u c h e  a n zu s t e lle n  g e d e n k e .

Ka u m  w e r d e  ic h  z u  s a g e n  b r a u c h e n , das s  ich da s  Be s te 

lle n  de s  fr e ie n  p o s it iv - a c t ive n  Sa ue r s to ffe s  a ls  e ine n  w e it e r n  

Be w e is  fü r  d ie  Ric h t ig k e it  m e in e r  An n a h m e  b e t r a c h te , da s s  de r  

g e w öh n lic h e  S a u e r s to ff de r  c he m is c he n  P o la r is a t io n  fä h ig  s e i, 

o b w o h l ic h  de r  An s ic h t  b in , da s s  d ie  s c ho n  fr üh e r  von  m ir  e r 

m it t e lt e n  T h a t s a c h e n  z u  d ie s e m  Sc h lüs s e  v o llk o m m e n  b e r e c h 

t ig te n . W e n n  n u n  u n lä n g s t  d ie  B e h a u p t u n g  a us g e s p r o c h e n  

w o r d e n  is t, da s s  d ie  h e u t ig e  T y p e n th e o r ie  m e in e  An n a h m e  ü b e r 

flüs s ig  m a c h e  u n d  a lle  d ie  u n g e w öh n lic h e n , d e n  S a ue r s to ff b e 

t r e ife nd e n  T h a t s a c h e n , m it  w e lc h e n  ic h  d ie  Ak a d e m ie  s e it  e in i

g e n  Ja h r e n  u n te r h a lt e n  h a b e ,  g e n ü g e n d  zu  e r k lä r e n  v e r m ög e , 

s o w ill ic h  die  E n t s c h e id u n g  h ie r üb e r  de r  Ze it  üb e r la s s e n . W a s  

m ic h  be tr ifT t , s o b in  ic h  de r  M e in u n g , da s s  m e in e  An n a h m e  

u n g le ic h  w e n ig e r  h y p o th e t is c h , a ls  die  T h e o r ie  s e i, d u r c h  w e lc h e  

je n e  b e s e it ig e t  s e in s oll.

W ie  r ä t h s e lh a ft  d ie  n äc h s t e  Ur s a c he  de r  v o n  m ir  a n g e 

n o m m e n e n  Ve r s c h ie d e n h e it  de r  Zu s t ä n d e  de s  Saue r s to ffe s  un s  

d e r m a le n  a u c h  n o c h  e r s c h e in e n  m u s s , s o k a n n  d ie s e r  Um s ta n d  

s e lb s t  d o c h  w o h l k e in  Gr u n d  s e in ,  w e s s h a lb  d ie s e  Zu s t än d e  

n ic h t  in  W ir k lic h k e it  z u  b e s te he n  v e r m öc h t e n . S o llt e  e s  a b e r  

m it  d ie s e r  d r e ifa c h e n  Zu s t än d lic h k e it  de s  Sa ue r s to ffe s  d e n n  d o c h  

s e ine  Ric h t ig k e it  h a b e n , s o s ie h t  m a n  le ic h t  e in , da s s  e ine  s o l

c he  T ha ts a c he  fü r  d ie  the o r e t is c he  Che m ie  n ic h ts  w e n ig e r  als  

g a n z  g le ic h g ilt ig  s e in  k ön n t e . U n d  w o llt e  m a n  d u r c h  e ine  H y 

p o th e s e , d ie  s e lbs t  w ie d e r  a u f  Hy p o th e s e n  g e b a u t  is t , d ie  c he 

m is c h e  P o la r is a t io n  de s  Sa ue r s to ffe s  w e g e r k lä r e n , s o w ü r d e  d a 

d u r c h , für c h t e  ic h , d e r  Wis s e n s c h a ft , w e lc h e  es  d o c h  v o r  Alle m  

m it  W ir k lic h k e it e n  z u  t h u n  h a t ,  k e in  s e hr  g r ös s e r  Vo r s c h u b  

g e le is t e t  w e r d e n .

Alle s , w a s  ic h be i d e r  B e u r th e ilu n g  m e in e r  An s ic h t  g e th a n  

w ün s c h e , is t  e in fa c h  d ie s s :  das s  n ic h t  n u r  d ie s e  o d e r  je n e , s on-
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d e m  d ie  s äm m t lic h e n  T h a t s a c h e n , a us  w e lc h e n  ic h  g la u b t e ,  die  

c he m is c he  P o la r is a t io n  de s  Sa ue r s to ffe s  fo lg e r n  z u  d ü r fe n ,  m it  

Un b e fa ng e n h e it  g e w ür d ig e t  w e r d e n . F in d e t  m a n  d a n n  fü r  a lle  

die s e  T ha ts a c he n  e ine  De u t u n g  be s s e r  u n d  g e g r ün d e t e r , a ls  d ie  

Me in ig e  is t ,  s o  w e r d e  ic h  s ic h e r lic h  de r  E is t e  s e in , d e r  s e ine n  

Ir r t h u in  u n u m w u n d e n  a n e r k e n n t . Da  a b e r  z u r  Ze it  e ine  s o lc h e  

E r k lä r u n g  no c h  n ic h t  v o r lie g t , s o w ir d  m a n  m ir  es  w o h l a uc h  

n ic h t  v e r üb e ln , w e n n  ic h  e ins tw e ile n  no c h  be i m e in e r  b is h e r i

g e n  An s ic h t  v e r b le ib e .

II.

Ueber das Vorkommen des freien positiv-activen Sauerstoffes 
in dem Wölsendorfer Flussspatlu

Im  Ja h r e  1 8 4 2  m a c h te  H e r r  S c h a fh ä u t l d ie  Ch e m ik e r  a u f 

die s e s  s o m e r k w ür d ig e  Mine r a l d u r c h  e ine  Ar b e it  a u fm e r k s a m , 

in  w e lc h e r  e r  zu  ze ig e n  s uc h te , da s s  es  e ine  k le in e  Me n g e  un te r -  

c h lo r ic h t s a ur e n  Ka lke s  e n th a lt e  u n d  v o n  d ie s e m  S a lze  de r  e ig e n 

t ü m lic h e  Gc r uc h  h e r r üh r e , w e lc h e r  s ic h  b e im  Re ib e n  de s  W ö l

s e nd o r fe r  F lus s s pa the s  in  s o a u ffa lle n d e r  W e is e  e n t w ic k e lt . Vo r  

m e h r e r e n  Ja h r e n  s te llte  ic h  m it  e in e r  s e h r  k le in e n  u n d  vo n  

fr e m d a r t ig e r  Ma te r ie  s t a r k  d u r c h s e tz te n  Me n g e  die s e s  S p a lh e s  

e in ig e  Ve r s uc he  an. d ie  u n zw e ife lh a ft  z e ig t e n , da s s  da s  Min e r a l 

e in  o x id ir e nd e s  Ag e n s  e n t h ä lt ,  in d e m  e s  da s  V e r m ög e n  be s a s s , 

Jo d k a liu m s t ä r k e p a p ie r  zu  b lä u e n ,  In d ig o lös u n g  z u  ze r s tör e n  

u . s. w . Die s e  u n d  n o c h  e in ig e  a n d e r e ,  da s  Ve r h a lt e n  de s  

Spa the s  be tr e ffe nde n  An g a b e n  the ilte  ic h  de r  h ie s ig e n  n a t u r 

fo r s c h e nd e n  Ge s e lls c ha ft  in  e in e r  N o liz  m it ,  w e lc h e  s ic h a u c h  

in  E r d m a n n ’s Jo u r n a l a b g e d r u c k t  finde t  u n d  in  de r  ic h  m ic h  

d a h in  a us s p r a c h , das s  de r  e ig e n t h üm lic h e  Ge r u c h , d ie  o x id ir e n -  

de n  W ir k u n g e n  u . s . w . de s  fr a g lic h e n  F lus s s pa the s  d u r c h  

d ie  A n n a h m e  de s  H e r r n  S c h a fh äu t l a m g e n ü g e n d s t e n  s ic h  e r 

k lä r e n  la s s e n,

He r r  Schrölle r  machte  unlängs t die  Erge bnis s e  se iner mit
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d e m  g le ic h e n  Min e r a l a n g e s te llte n  Ve r s uc h e  b e k a n n t ,  w e lc h e  

de n W ie n e r  Ch e m ik e r  z u  d e m  Sc h lüs s e  fü h r t e n , das s  es  Ozo n  

e n th a lt e  u n d  d ie s e r  Ma te r ie  s e ine n  e ig e n t ü m lic h e n  Ge r u c h , ox i-  

d ir e n d e  W ir k u n g e n  u  s. w . v e r d a n k e .

De r  S c h r öt t e r ’s c he  Au fs a t z  v e r a n la s s te  H e r r n  S c h a fh äu t l 

m ir  e in ig e  h u n d e r t  Gr a m m e  de s  W öls e n d o r fe r  F lus s s pa the s  g ü 

t ig s t  m it  d e m  Ge s uc he  z u  ü b e r s e n d e n , d e ns e lb e n  e ine r  s o r g 

fä lt ig e n  U n te r s u c h u n g  z u  u n t e r w e r fe n , u m  w o  m ög lic h  d ie  bis  

d a h in  zw e ife lh a ft  g e b lie b e n e  N a t u r  de r  in  de m  Min e r a l e n t h a l

t e n e n  r ie c h e n d e n  u n d  o x id ir e n d e n  Ma te r ie  zu  e r m it t e ln .

Die s e m  W u n s c h e  e n t s p r a c h  ic h s o fo r t  u m  s o b e r e itw illig e r , 

a ls  m ic h  de r  Ge g e n s t a n d  s e lbs t  a us  m e h r  a ls  e ine m  Gr u n d e  

n ic h t  w e n ig  in te r e s s ir e n  m us s te , He r r n  S c h r ö t t e r ’s An g a b e n  a lle r  

B e a c h t u n g  w e r t h  w a r e n  u n d  m ir  d u r c h  die  F r e ig e b ig k e it  de s  

H e r r n  S c h a fh ä u t l e n d lic h  e in Ma te r ia l z u r  V e r fü g u n g  g e s te llt  

w u r d e , s o v o r t r e fflic h , w ie  ic h es  bis  d a h in  n ie  g e s e he n  h a lle  

u n d  fü r  d ie  g e w ün s c h t e  U n t e r s u c h u n g  n ic h t  be s s e r  h ä t t e  s e in 

k ön n e n .

De r  m ir  üb e r s c h ic k t e  F lus s s p a th  vo n  lie f  s c h w a r zb la u e r  

F ä r b u n g  ze ig t  d u r c h  s e ine  g a n ze  Mas s e  h in d u r c h  b e in a h e  k e in e  

l' r e m d a r lig e  B e im e n g u n g , s e h r  u n g le ic h  de n  fr üh e r  von  m ir  u n 

te r s u c h te n  S t ü c k c h e n , u n d  e n t w ic k e lt  b e im  Re ib e n  e in e n  g a n z  

u n g e w öh n lic h  s ta r k e n  Ge r uc h .

Ic h  e r la u b e  m ir  n u n  d ie  E r g e b n is s e  m e in e r  m it  die s e m 

Ma te r ia l in  n e u e s t e r  Ze it  a n g e s te llte n  U n t e r s u c h u n g e n  d e r  A k a 

d e m ie  in it z u t h e ile n , v o n  de ne n  ic h  g la u b e ,  da s s  s ie  in  m e h r  

als  e ine r  H in s ic h t  e in  u n g e w öh n lic h e s  In te r e s s e  be s it ze n  u n d  de m  

W öls e n d o r fe r  F lus s s p a th  e ine  g a n z  e ig e n t ü m lic h e  B e d e u t u n g  

v e r le ih e n .

W a s  n u n  zu n äc h s t  d e n  e ig e n t ü m lic h e n  Ge r u c h  be tr ifft , 

w e lc h e n  u n s e r  S p a th  s c ho n  b e im  Rit ze n  m it  de m  Me s s e r  u n d  

n o c h  s t ä r k e r  b e im  Re ib e n  e n t w ic k e lt ,  s o äh n e lt  e r  u n s t r e it ig  

d e m je n ig e n  de s  O z o n e s ,  is t  a b e r  von  d ie s e m  d e n n o c h  u n v e r 

k e n n b a r  v e r s c h ie d e n , w ie  ic h  m ic h  h ie v o n  d u r c h  za h lr e ic h e  V e r 

g le ic h u n g e n  ü b e r z e u g t  h a b e . Ze r r e ib e  ic h  r a s c h  e in g r ös s e r e s
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S liic k  de s  Mine r a le s , d. h. k o m m t  d e r  S p a llig e r u c h  m it  m ög lic h 

s te r  S t ä r k e  in  die  N a s e , so e r r e g t  e r  m ir  E k e l,  w e lc h e  W ir 

k u n g , w ie  s c ho n  b e m e r k t , da s  vo n  m ir  d u r c h  die  Na s e  e ing e -  

a th r ne le  Ozo n  d u r c h a u s  n ic h t  h e r v o r b r in g t .

W ie  u n te r g e o r d n e t e n  W e r t h  ic h  n u n  a uc h  a u f  d ie  w a h r 

g e n o m m e n e  Ve r s c h ie d e nh e it  b e id e r  Ge r üc h e  le g e ,  s o lie s s  s ie  

m ic h  d o c h  an de r  Ric h t ig k e it  d e r  S c h r ö t t e r ’s c he n  A n n a h m e  z w e i

fe ln , da s s  im  W öls e n d o r fe r  F lus s s pa th  Ozo n  e n th a lt e n  s e i , w ie  

s e h r  a uc h  e in ig e  de r  von  d e m  W ie n e r  Ch e m ik e r  v o r g e b r a c h te n  

Gr ün d e  z u  Gu n s te n  s e ine r  An s ic h t  s p r e c h e n  m o c h te n . Die s e r  

Zw e ife l w u r d e  n o c h  d a d u r c h  v e r s t ä r k t ,  das s  ic h  n ic h t  u m h in  

k o n n t e ,  zw is c h e n  de m  Ge r üc h e  de s  aus  B a O j e n tw ic k e lt e n  

Saue r s to ffe s  u n d  d e m je n ig e n  uns e r e s  F lus s s pa the s  e ine  g r o s s e  

Ae h n lic h k e it  w a h r zu n e h m e n . Ic h  mus s te  e s  d a h e r  fü r  m ög lic h  

ha lt e n , das s  in  d ie s e m  Mine r a l fr e ie s  A n lo z o n  o d e r  p o s it iv - a c -  

t ive r  S a ue r s to if e ing e s c h lo s s e n  s e i, lin d  das s  ic h r ic h t ig  ve r -  

m u lh e le ,  w e r d e n  d ie  n a c h s t e h e n d e n  An g a b e n  a us s e r  Zw e ife l 

s te lle n.

Re ib t  m a n  2 0  Gr m . de s  Spa the s  m it  GO Gr m . d e s t illir t e n  

Wa s s e r s  1 0 — 15 Min u te n  la n g  le b h a ft  z u s a m m e n , s o w ir d  

a uc h  u n te r  die s e n Um s tän d e n  de r  e ig e n t h üm lic h e  Ge r u c h , b e 

s onde r s  im  An fä n g e  de r  Op e r a t io n , no c h  d e u t lic h  w a h r g e n o m 

m e n  und  b r ing t  die  v o m  Min e r a l a b filt r ir tc  F lüs s ig k e it  fo lg e n d e  

W ir k u n g e n  h e r v o r :

1. Sie  w ir d  d u r c h  S iib e r n it r a t lös u n g  n ic h t , äus s e r s t  s c h w a c h  

du r c h  k le e s a ur e s  Am m o n ia k  u n d  e be n  s o d u r c h  v e r d ün n t e  S c h w e 

fe ls äur e  g e t r üb t .

2. Sie  b lä u t  fü r  s ic h a lle in  de n  v e r d ün n t e n  Jo d k a liu m k le i

s te r  g a r  n ic h t  o d e r  n u r  äus s e r s t  s c h w a c h , t h u t  die s s  a b e r  

a u g e n b lic k lic h  u n d  a u f da s  a lle r s tär k s te  be im  Zu fü g e n  e in ig e r  

T r o pfe n  v e r d ün n t e r  E is e n v it r io llös u n g . E s  d a r f  je d o c h  h ie r  de r  

Um s ta n d  n ic h t  u n e r w ä h n t  b le ib e n , da s s  da s  W a s s e r ,  n a c h d e m  

es  n u r  k u r ze  Ze it , z . B. e ine  h a lb e  Min u te  m it  d e m  S p a th e  z u 

s a m m e n g e r ie b e n  u n d  d a nn  a b filt r ir t  w o r d e n ,  fü r  s ic h a lle in  de n  

Jo d k a liu m k le is t e r  a u f da s  T ie fs te  b läu t , die s s  a b e r  n a c h  k u r ze m

[ 1861. I.J  3
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Ste h e n  n u r  u n te r  M it w ir k u n g  de r  e r w äh n t e n  E is e n o x id u ls a lz-  

lö s iin g  th u t .

3. Sie  e n t fä r b t  s o fo r t  e ine  s chon m e r k lic h  s ta r k  g e r öth e te  

u n d  m it  S 0 3 a n g e s äu e r t e  L ö s u n g  de s  Ka lip e r in a n g a n a te s  u n te r  

E n t b in d u n g  v o n  Ga s b läs c he n .

4 . S ie  b lä u t  z ie m lic h  r a s c h  das  b r äu n lic h e  Ge m is c h  v e r d ü n n 

te r  Ka liu m e is e n c y a n id -  u n d  E is e n o x id s a lz lös u n g  u n t e r  a llm äh li

c he r  F ä llu n g  von  ß e r lin e r b la u .

5. Ge b läu t  d u r c h  In d ig o t in c t u r ,  z e r s t ö r t  s ie  fü r  s ic li a lle in  

de n ih r  b e ig e m is c h te n  F a r b s to ff n u r  la n g s a m , be i Zu s a t z  e in i

g e r  T r o pfe n  v e r d ün n t e r  E is e n v it r io llö s u n g  a b e r  b e in a h e  a u g e n 

b lic k lic h .

6. S ie  b lä u t  fü r  s ic h a lle in  d ie  Gu a ja k t in c t u r  n ic h t ,  w o h l 

a b e r  u n t e r  d e r  M it w ir k u n g  g e lös le r  B lu tk ör p e r c h e n .

7 . Mit  e in ig e n  T r o pfe n  v e r d ün n t e r  S 0 3- h a lt ig e r  Clir o m -  

s ä u r e lös u n g  v e r m is c h t ,  fä r b t  s ie  s ic h m e r k lic h  b la u ,  w e lc h e  

F ä r b u n g  a b e r  b a ld  v e r s c h w in d e t  u n t e r  na c h s ic h t lic h e r  Ga s e n t 

b in d u n g  u n d  B ild u n g  v o n  Ch r o m o x id s u lfa t .

8 . Mit  d e m  g le ic h e n  Vo lu m e n  r e ine n  Ae th e r s  u n d  e in ig e n  

T r o pfe n  S 0 3- h a lt ig e r  C h r o m s äu r e lös u n g  zus a m m e n g e s c h üt t e lt , 

fä r b t  s ie  je n e n  m e r k lic h  s t a r k  la s ur b la u .

9 . Mit  P la t in m o h r  o d e r  Ble is u p e r o x id  n u r  k u r z e  Ze it  zu -  

s a m m e n g e s c h üU e lt , v e r lie r t  s ie  u n t e r  n o c h  w a h r n e h m b a r e r  Gas -  

e n t b in d u n g  das  V e r m ö g e n , d ie  u n t e r  §§.  2 — 8 . b e s c h r ie b e ne n  

W ir k u n g e n  h e r v o r zu b r in g e n .

Au s  §. 1. e r lie lit , da s s  u n s e r e  F lüs s ig k e it  k e in e  e r k e n n b a r e  

Me n g e  Ch lo r e s , u n d  n u r  s c h w a c h e  S p u r e n  e ine r  S u b s t a n z  e n t 

h a lt e , fä llb a r  d u r c h  k le e s a u r e s  Am m o n ia k  u n d  S c h w e fe ls äu r e . 

Ob  d ie s e lbe  Ka lk  o d e r  B a r y t ,  ob  be id e s  o d e r  e tw a s  An d e r e s  

s e i,  u n d  a n  w e lc h e  S äu r e  o d e r  S äu r e n  d ie s e  n u r  s p u r w e is e  

v o r h a n d e n e  Ba s e  o d e r  Ba s e n g e b u n d e n , k a n n  n u r  an g r ös s e r e n  

Me n g e n  uns e r e s  F lus s s pa the s  e r m it t e lt  w e r d e n .

W a s  d a g e g e n  d ie  u n t e r  §§. 2 — 9.  e r w äh n t e n  Re a c t io n e n  

b e t r ifft ,  s o la s s e n s ie  k e in e m  Zw e ife l Ra u m ,  das s  d ie  be s a g te  

F lüs s ig k e it  in  s c ho n  m e r k lic h e r  Me n g e  Wa s s e r s to ffs u p e r o x id  e n t -
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h a lle  u n d  es  fr a g t  s ic h n u n ,  w ie  da s  Au ft r e t e n  d ie s e r  V e r b in 

d u n g  in  de m  m it  un s e r e m  F lus s s pa the  b e h a n d e lt e n  W a s s e r  z u  

e r k lä r e n  s e i.

Se lbs tve r s ta nd e n  is t  d ie  A n n a h m e ,  das s  I I 0 2 be r e its  fe r t ig  

g e b ild e t  in  de m  Mine r a l v o r k o m m e , e ine  d u r c h a u s  u n zu läs s ig e , 

e infa c h  s c ho n  de s s ha lb , w e il da s  Wa s s e r s to ffs u p e r o x id  g e r u c h 

los  is t  und  be i g e w öh n lic h e r  T e m p e r a tu r  s ich le ic h t  ze r s e tz t . 

Da  da s  in u n s e r n L a b o r a t o r ie n  be r e ite te  c o n c e n t r ir t e  H 0 2 — - und  

in  die s e m Zu s ta n d e  m üs s te  es  d o c h  w o h l im  S p a th e  v o r h a n d e n  

s e in , s o r a s c h  in Wa s s e r  u n d  S a u e r s to ff z e r fä llt ,  s o w ä r e  die  

An n a h m e , das s  d ie s e  lo c ke r e  V e r b in d u n g  in de m  W üls e n d o r fe r  

Mine r a l s e it Ja h r t a u s e n d e n  u n ze r le g t  s ic h  e r h a lte n  h ä t t e ,  e ine  

z ie m lic h  k üh n e  Vo r a us s e tzun g .

Re ib t  m a n  de n  Spa th  s o la n g e  t r o c k e n , bis  e r  in  das  fe in 

s te  P u lv e r  v e r w a n d e lt  is t ,  d. h . s o la n g e , bis  w e it e r e s  Re ib e n  

k e ine n  Ge r uc h  m e h r  a us  ih m  e n t w ic k e lt ,  s o h a t  e r  a u c h  da s  

Ve r m ög e n  e ing e b üs s t , m it  W a s s e r  zu s a m m e n  g e r ie b e n , H 0 2 zu  

e r ze u g e n . W ir d  da s  Mine r a l g e h ör ig  la n g e  m it  W a s s e r  zu s a m 

m e n  g e r ie b e n , u n te r  m e h r m a lig e r  E r n e u e r u n g  d ie s e r  F lüs s ig 

k e it ,  s o  g e h t  ih m  a uc h  u n te r  d ie s e n  U m s tän d e n  die  F ä h ig k e it  

v e r lo r e n , m it  w e it e r e m  W a s s e r  w ie  im m e r  la n g e  b e h a n d e lt , 

s e lbs t  n u r  die  k le ins te  S p ur  von  PI0 .2 zu  b ild e n , o d e r  im  t r o 

cke ne n  Zu s ta n d e  g e r ie b e n , ir g e n d  w e lc h e n  Ge r u c h  z u  e n t w i

cke ln . Rie b  ic h 10 Gr m . Spa the s  m it  2 0  Gr m . Wa s s e r s  10  

Minute n  la n g  le b ha ft  z u s a m m e n , w u r d e  d a n n  das  W a s s e r  e n t 

fe r n t  u n d  das  Mine r a l a b e r m a ls  m it  n e u e n  2 0  Gr m . Wa s s e r s  1 0  

Minu te n  zu s a m m e n  g e r ie b e n , s o v e r m o c h te  d ie  a b fd t r ir t e  F lü s 

s ig ke it  u n te r  Mith ilfe  de r  E is e n v it r io llös u n g  d e n  Jo d k a liu m k le i

s te r  n o c h  s ta r k  zu  b lä u e n ,  w ie  a uc h  d ie  ü b r ig e n  Re a c t io n e n  

de s  Wa s s e r s to ffs upe r o x id e s  n o c h  s e h r  a u g e n fä llig  h e r v o r z u b r in 

g e n , u n d  do c h  w a r  da s  V e r m ög e n  de s  Spa the s , H 0 2 z u  e r ze u 

g e n , n o c h  n ic h t  e r s c höpft . Um  zu  d ie s e m  Zie le  z u  g e la n g e n , 

mus s te  ic h  d ie  g le ic he  Op e r a t io n  fün fm a l w ie d e r h o le n  u n d  d a 

b e i 1 0 0  Gr m . Wa s s e r s  v e r w e n d e n . E b e n s o  v e r lie r t  d u r c h  k u r z e  

E r h it z u n g  un s e r  F lus s s pa th  d ie  F ä h ig k e it ,  be im  Re ib e n  e ine n

3 *
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Ge r uc h  z u  e n tw ic k e ln  u n d  d a m it  a u c h  da s  V e r m ög e n , m it  W a s 

s e r  HO 2 h e r v o r zu b r in g e n .

Au s s e r  de m  W ö ls e n d o r fe r  Mine r a l un te r s u c h te  ic h a uc h  

e in ig e  a n d e r e  F lu s s s p ä lh e  v e r s c h ie d e n e r  F u n d o r t e ,  fa n d  je d o c h  

k e in e n ,  d e r  Wa s s e r s to ffs u p e r o x id  a uc h  n u r  s p u r w e is e  e r ze u g t  

h ä t t e , es  g in g  a b e r  a uc h  a lle n  d ie s e n  S p ä th e n  d ie  E ig e n s c h a ft  

a b ,  be im  Re ihe n  e ine n  Ge r u c h  vo n  s ich zu  g e b e n . In  u n s e r e r  

öffe n t lic h e n  Min e r a lie n s a m m lu n g  be fin d e t  s ich inde s s e n  e in 

b la u e r  F lus s s pa ths a nd , d ie  s o g e n a n n te  „ F lu s s e r d e ,“  w e lc h e r  b e im  

Re ib e n  e in e n  s e h r  s c h w a c h e n  Ge r uc h  z e ig t ,  u n d  m it  v e r h ä lt — 

n is s m iis s ig  w e n ig  W a s s e r  zu s a m m e n  g e r ie b e n , e ine  F lüs s ig k e it  

lie fe r t , w e lc h e  d ie  Re a c t io n e n  de s  Wa s s e r s to ffs up e r o x id e s  h e r 

v o r b r in g t , z w a r  in  e ine m  s c h w a c h e n , a b e r  do c h  no c h  a u g e n fä l

lig e n  Gr a d e . Als  F u n d o r t  d ie s e r  F lus s e r d e  is t  „ W a s e n d o r f“  

a n g e g e b e n , w a s  v e r m u th e n  lä s s t ,  da s s  es  W ö ls e n d o r f  he is s e n  

s ollte .

Alle  die s e  T h a t s a c h e n , d e n k e  i c h ,  b e w e is e n  z u r  Ge n üg e , 

da s s  die  F ä h ig k e it  de s  W öls e n d o r fe r  F lus s s pa the s , w ä h r e n d  s e i

n e r  m e c h a n is c h e n  Ze r t h e ilu n g  e ine  e ig e n t ü m lic h  r ie c h e n d e  Ma 

te r ie  z u  e n t w ic k e ln , a u f da s  In n ig s t e  zu s a m m e n h än g t  m it  d e m  

s o m e r k w ü r d ig e n  V e r m ög e n , b e im  Zu s a m m e n r e ib e n  m it  W a s s e r  

H 0 2 z u  e r ze u g e n , das s  m it  än d e r n  W o r t e n  d ie  in  de m  Min e r a l 

e ing e s c h lo s s e ne  r ie c h e nd e  Ma te r ie  cs  is t , w e lc h e  m it  H O das  

Wa s s e r s to ffs u p e r o x id  h e r v o r b r in g t .

In  de m  v o r a n s t e h e n d e n  Au fs a t z  is t  g e ze ig t  w o r d e n , das s  

fr e ie s  0  m it  H O u n m it t e lb a r  zu  I1 0 2 zu s a m m e n t r e t e , da s  fr e ie  

Ozo n  o d e r  0  a b e r  v o llk o m m e n  g le ic h g ilt ig  g e g e n  da s  W a s s e r  

s ic h ve r ha lte . Da  n u n  e r fa h r u n g s g e m äs s  d ie  r ie c h e n d e  Ma te r ie  

de s  W öls e n d o r fe r  F lus s s pa the s  m it  H O e b e nfa lls  H 0 2 e r ze u g t , 

s o s ind  w ir , d e n k e  ic h , v o llk o m m e n  zu  de m  Sc hlüs s e  b e r e c h 

t ig t , da s s  s ic  n ic h ts  a n d e r e s  als  p o s it iv - a c t ive r  S a u e r s to ff o d e r  

A n lo z o n  s e i.

Die  An w e s e n h e it  de s  fr e ie n  0  in  de m  be s a g te n  Spa the  

e r k lä r t  a u f d ie  e in fa c hs te  W e is e  d ie  E ig e n th üm lic h k e it e n  de s  

M in e r a le s : b e im  Ze r r e ib e n  de s s e lbe n  w ir d  das  da r in  e ing e s c h lo s 



Schönbe in: Be iträge  k. nähern Kenntnis s  d. Sauerstoffes . 37

s e ne  An t o zo n  s e ine r  Ga s för m ig k e it  h a lb e r  e n tw e ic h e n  u n d  de n 

e ig e n t ü m lic h e n  Ge r uc h  v e r u r s a c h e n ;  b e im  Zu s a m m e n r e ib e n  de s  

S p a t e s  m it  W a s s e r  t r it t  de r  g r ös s e r e  T he il de s  An t o zo n e s  a n  

H O, u m  Wa s s e r s to ffs up e r o x id  z u  e r ze u g e n , w ä h r e n d  de r  k le in e r e  

T he il in  die  L u ft  g e h t , un d  d u r c h  E r h it z u n g  v e r lie r t  da s  Min e 

r a l s e ine  E ig e n s c h a ft e n  e in fa c h  de s s ha lb , w e il u n te r  d ie s e n U m 

s tänd e n  0  in  0  üb e r g e füh r t  w ir d .

F ü r  die  0 - h a lt ig k e it  de s  W öls e n d o r fe r  F lu s s s p a t e s  k a n n  

no c h  e in a n d e r e r  Be w e is  s e hr  s c h la g e n d e r  A r t  g e füh r t  w e r d e n , 

w e lc h e r  a u f de r  T ha ts a c he  b e r u h e t , da s s  0  u n d  0  zu  0  s ic h 

a us g le ic he n . Is t  in  d ie s e m  Mine r a l w ir k lic h  0  v o r h a n d e n , s o 

k a n n  da s s e lbe  m it  e ine m  Ozo n id  u n d  Wa s s e r  zu s a m m e n  g e r ie 

be n , ke in  Wa s s e r s to ffs up e r o x id  m e h r  e r z e u g e n , de s s ha lb  n ä m 

lic h , w e il de r  ne g a t iv - a c t iv e  S a u e r s to ff de s  Ozo n id e s  m it  de m  

0  de s  Spa the s  zu  0  s ich n e u t r a üs ir t  u n d  die s e s  als  s o lc he s  de r  

che m is c he n  V e r b in d u n g  m it  W a s s e r  u n fä h ig  is t . Be ib t  m a n  

g le ic he  T he ile  de s  S p a t e s  u n d  Ble is up c r o x id e s  (P b O - j~ 0 )  

a uc h  n o c h  so la n g e  z u s a m m e n , s o w ir d  das  W a s s e r  d e n n o c h  

ke ine  S p u r  von HO* e n th a lt e n , e b e n  s o w e n ig  als  m e ine n  fr ü 

he r e n  Ve r s uc he n  g e m äs s  d ie s e  Ve r b in d u n g  a us  e ine m  m it  e ine r  

w äs s r ig e n  S äu r e  b e h a n d e lt e n  Ge m e n g  v o n  Ba O -\- 0  u n d  P b O 

+  0  e r ha lte n  w e r d e n  k a n n . Ic h  w ill be i füge n, da s s  a uc h  d ie  

üb r ig e n  0 - ha lt ig e n  V e r b in d u n g e n  w ie  das  B le is u p e r o x id  s ic h 

ve r h a lt e n , in  w e lc h e r  H in s ic h t  n a m e n t lic h  die  U e b e r m a n g a n s äu r e  

e r w äh n t  zu  w e r d e n  v e r d ie n t , d ie  u n te r  g e e ig n e t e n  U m s tän d e n  

dur c h  u n s e r n  Spa th  zu  Ma n g a n o x id u l r e d u c ir t  w ir d . Re ib t  m a n  

e ine  g e h ör ig e  Me n g e  die s e s  Mine r a ls  m it  s t a r k  v e r d ün n t e r , a be r  

d o c h  noc h  de u t lic h  g e r ö t e t e r  u n d  d u r c h  S 0 3 a n g e s äu e r t e r  L ö 

s u n g  de s  Ka lip e r m a n g a n a te s  z u s a m m e n , s o w ir d  die  a b fd lr ir t e  

F lüs s ig k e it  e n t fär b t  e r s c h e in e n , w a s  d ie  s t a t t g e lün d e n e  Re d u c -  

t ion de r  U e b e r m a n g a n s äu r e  b e w e is t ,  w e lc h e  s e lb s tve r s tänd lic h  

d u r c h  das  0  de s  Spa the s  b e w e r k s t e llig e t  w ir d . Das s  die  

F lüs s ig k e it  k e in  H O 2 e n tha lte , is t  k a u m  n o t w e n d ig  a u s d r üc k lic h  

zu  b e m e r k e n .

Es  is t  w e ite r  o b e n  de r  s o n d e r b a r e n  T ha ts a c he  e r w äh n t
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w o r d e n , da s s  da s  fr is c h  mit  de m  S p a lh  a b g e r ie b e n e  Wa s s e r  für  

s ic h  a lle in  de n Jo d k a liu m k le is le r  a u g e n b lic k lic h  t ie f z u  b läu e n  

v e r m ög e , die s e  E ig e n s c h a ft  a b e r  s c ho n  na c h  k u r z e r  Ze it  n ic h t  

m e h r  ze ig e , u m  d a n n  n u r  u n te r  Mith ilfe  e ine r  Eis e no .v id u ls a lz-  

lö s u n g  d ie  g le ic h e  W ir k u n g  in  n o c h  a u g e n fä llig e r e r  W e is e  h e r 

v o r z u b r in g e n . Die s e  T ha ts a c he  h a t  h öc h s t  w a h r s c h e in lic h  da r in  

ih r e n  Gr u n d ,  das s  a n fän g lic h  n o c h  e in T he il de s  An t o zo n e s  im  

W a s s e r  blos s  g e lös t  u n d  e be n die s e s  no c h  fr e ie  0  es  is t ,  w e l

che s  da s  Jo d  a us  de m  Jo d k a liu m  de s  Kle is te r s  fr e i m a c h t . 

Ba ld  v e r e in ig e t  s ich je d o c h  die s e s  An t o zo n  m it  de m  W a s s e r  zu 

H O j ,  w e lc h e s  na c h  m e in e n  E r fa h r u n g e n  im  s ta r k  v e r d ün n t e n  

Zu s t a n d  d e n  Jo d k a liu m k le is le r  n u r  be i An w e s e n h e it  e ine s  E is e n -  

o x id u ls a lze s  a u g e n b lic k lic h  zu  b läu e n  v e r m a g .

U e lie r  d ie  Me n g e  de s  im  W üls e n d o r fe r  F lus s s pa th  e n th a l

t e n e n  An t o z o n e s  h a b e  ic h e b e nfa lls  e in ig e  Ve r s uc h e  a n g e s te llt , 

w e lc h e  ic h inde s s e n  n u r  als  v o r läu fig e  a ng e s e h e n  w is s e n  m öc h te .ö o

Da  b e k a n n t lic h  d ie  U e b e r m a n g a n s äu r e  d e r  S 0 3- h a lt ig e n  Lös u n g  

de s  Ka lip e r m a n g a n a te s  d u r c h  H 0 2 u n te r  E n t b in d u n g  von  0 ,  

B ild u n g  vo n  Ma n g a n o x id u ls u lfa t  u n d  E n t fä r b u n g  d e r  F lüs s ig k e it  

zu  M a n g a n o x id u l r e d u c ir t  w ir d  u n d  a n g e n o m m e n  w e r d e n  da r f, 

da s s  de r  in  M n a 0 ,  +  5 0  e n th a lt e n e  n e g a t iv - a c liv e  S a u e r 

s to ff d ie  g le ic h e  Me n g e  p o s it iv - a c t iv e n  S a u e r s to ff zu r  Ue be r -  

fü h r u n g  in  0  e r fo r d e r e , s o ha b e  ic h h ie r a u f z u r  B e s t im m u n g  de s  

0 - g e h a lt e s  de s  W öls e n d o r fe r  F lus s s pa the s  e ine  T it r ir m e th o d e  

zu  g r ü n d e n  ve r s uc h t . F ü n f  Gr a m m e  die s e s  Spa the s  w u r d e n  

e r s t  4 0  Min u te n  la n g  m it  5 0  Gr m . Wa s s e r s , w e lc h e s  l ° / 0 S c h w e 

fe ls äu r e  1 e n t h ie lt ,  le b h a ft  z u s a m m e n g e r ie b e n ; h a t t e n  s ich die  

g r ö b lic h e m  T he ile  de s  Mine r a le s  a us  de r  F lüs s ig k e it  a b g e s e tzt , 

s o w u r d e  d ie s e  a u f e in F ilt r u m  g e g o s s e n , de r  r üc k s t än d ig e  

S p a lh  n o c h  zw e im a l m it  je  2 5  Gr m . a n g e s äu e r t e n  Wa s s e r s  a b 

( I )  Tel) ■ wählte S Oj- lia lt ig e s  Wa s s e r  in  de r  Ab s ic h t ,  durch d ie  A

w e s e nhe it  e ine r  k r äft ig e n  Sau re da s  unte r  die s en Ums tände n s ich b il

de nde  Wa s s e r s to ffs upe rox id  m ög lic hs t  vor  Ze r s e tzung  zu s c hütze n.
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g e r ie b e n  un d  Alle s  a u f da s  F ilt e r  g e b r a c h t . N a c h d e m  die  F lü s 

s ig ke it  v o lls t än d ig  a b g e t r öp fe lt  w a r ,  w u s c h  ich d e n  Rüc k s t a n d  

m it  no c h  w e it e r n  2 5  Gr m. s a u r e n  Wa s s e r s  a us , in  d e r  Ab s ic h t , 

a uc h  noc h  d ie  le tzte n  S p u r e n  de s  d a r in  v o r h a n d e n e n  I I 0 2 w e g -  

zu n e h m e n . Da  das  zu r üc k g e b lie b e n e  S p a t h p u lv e r ,  a u f's  Ne ue  

m it  Wa s s e r  zu s a m m e n  g e r ie b e n , k e in e  n a c h w e is b a r e  S p u r  vo n  

Wa s s e r s to ffs upe r o x id  m e h r  zu  e r ze u g e n  v e r m o c h t e , s o k o n n t e  

de r  0 - g e h a lt  de s  Mine r a le s  als  v o llk o m m e n  e r s c h öp ft  b e t r a c h t e t  

w e r d e n .

Zu  d e m  g e s a in m te n , m it  d e m  S p a th  e r h a lte ne n  H O 2- ha lt i— 

ge n  W a s s e r  t r öpfe lte  ich s o la n g e  e be nfa lls  a n g e s äu e r t e  Ka li-  

p e r m a n g a n a t lös u n g , als  d ie s e  no c h  e n t fä r b t  w u r d e  u n d  ich füg e  

be i, da s s  die  be s a g te  L ö s u n g  s o t it r ir t  w a r , da s s  e in Gr m . d e r 

s e lbe n e in Millig r m . n e g a t iv - a c t iv e n  Sa ue r s to ffe s  ( a u f  9 9 ,6  Gr m . 

Wa s s e r s  0 ,4  Gr m . r e ins te n  Ka lip e r m a n g a n a te s ) e n th ie lt , a ls o  e in 

Gr m. die s e r  Lös u n g  a uc h  e in Millig r m . p o s it iv - a c t ive n  S a u e r 

s toffe s  zu r  v o lls t än d ig e n  E n t fä r b u n g  e r fo r d e r te . Ic h  fa n d  n u n , 

das s  e in  Gr m . de r  t it r ir t e n lv a lip e r m a n g a n a t lös u n g  d u r c h  da s  m it  5 

Gr m . F lus s s pa the s  e r h a lte ne  Wa s s e r s to ffs u p e r o x id  e n t fä r b t  w u r 

de , w a s  a ls o  a u f e in  Millig r m . An t o zo n g e h a lt e s  de s  v o n  m ir  

u n te r s uc h te n  Mine r a le s  s chlie s s e n fie ss . u n t e r  de r  Vo r a u s s e t zu n g  

n ä m lic h , das s  a lle s  im  S p a th e  v o r h a n d e n e  0  z u r  B ild u n g  v o n  

Wa s s e r s to ffs up e r o x id  v e r w e n d e t  u n d  a uc h  ke in  H 0 2 w ä h r e n d  

de r  Be h a n d lu n g  de s  Mine r a le s  m it  W a s s e r  ze r s e t z t  w o r d e n  s e i. 

W ä h r e n d  d ie s e r  Op e r a t io n  a b e r , n a m e n t lic h  im A n fä n g e  de r s e l

b e n ,  w ir d  e in z ie m lic h  s ta r k e r  Ge r u c h  w a h r g e n o m m e n ,  w a s  

ze ig t , das s  e in ige s  An t o zo n  s e lbs t  d u r c h  das  Wa s s e r  in  die  Lu ft  

t r it t  und  d a h e r  fü r  d ie  B ild u n g  vo n  H 0 2 v e r lo r e n  g e h t ;  es  

d ür ft e  je d o c h  die s e r  Ve r lus t  n u r  e in k le in e r  un d  e in n o c h  u n 

b e d e u te n d e r e r  d e r je n ig e  s e in ,  w e lc h e r  ze r s e t z t e m  H 0 2 b e iz u 

me s s e n is t.

Vo n  die s e m g e d o p p e lte n  Ve r lu s t  a b g e s e h e n , w ü r d e  als o 

d e m  v o r läu fig e n  Ve r s uc he  zu fo lg e  de r  v o n  m ir  un te r s u c h te  W ö l-  

s e n d o r fe r  F lus s s pa th  y 600 0 s e ine s  Ge w ic h te s  fr e ie s  An t o z o n  e in 

ge s c h los s e n  h a lle n  o de r  w ä r e n  fü n f  Gr m. de s s e lbe n  im  S ta nde ,
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m it  W a s s e r  2 ,1 2 5  Millig r m . Wa s s e r s to ffs up e r o x id e s  z u  e r ze ug e n . 

Ma n  s ie be t  je d o c h  le ic h t  e in,  das s  g r ös s e r e  Me ng e n  uns e r e s  

S p a th e s  in Un te r s uc hung '  g e n o m m e n  w e r d e n  m ü s s e n , da m it  

e ine  m ög lic h s t  g e n a u e  Be s t im m u n g  s e ine s  0 - g e h a lt e s  m ög lic h  

s e i, u n d  da  m ir  g e g e n w ä r t ig  n u r  no c h  e ine  k le in e  Me ng e  die s e s  

Min e r a le s  zu  Ge b o t  s te he t  u n d  ic h n o c h  e ine  Re ih e  a n d e r a r t ig e r  

Ve r s u c h e  d a m it  a n zu s le lle n  g e d e n k e , s o mus s  ic h w e it e r e  a n a 

ly t is c h e  Ve r s uc he  no c h  a u f  s o la n g e  v e r s c h ie b e n , bis  ic h  g ü n 

s t ig e r  b e u m s t än d e t  b in . So  v ie l g e h t  a b e r  je t z t  s chon aus  de m 

e r h a lte ne n  E r g e b n is s  h e r v o r , das s  d ie  Me ng e n  de s  in  d e m  Min e 

r a le  e n t h a lt e n e n  0  k e ine s w e g e s  v e r s c h w in d e n d  k le in e  s ind .

A u f  die  F r a g e , w ie  das  An t o zo n  in de n  Wöls e n d o r fe r  F Ius s -  

s pa th  g e k o m m e n , w e is s  ic h  d e r m a le n  n o c h  k e in e  An t w o r t  zu  

g e b e n  u n d  ic h fü r c h t e , es  d ür ft e  e ine  s o lc h e  n o c h  la n g e  a u f 

s ic h  w a r t e n  la s s e n ; je d e n  F a lle s  be w e is t  a b e r  d ie  An w e s e n h e it  

de s s e lbe n  in  d e m  Min e r a l, da s s  die s e s  s e it  s e ine m  je t z ig e n  Be 

s t än d e  k e in e r  h öh e r n  T e m p e r a tu r  a us g e s e tz t  s e in  k o n n le . Ob  

0  s c ho n  be i de r  u r s p r ün g lic h e n  B ild u n g  de s  Spa the s  v o r h a n d e n  

g e w e s e n  o d e r  ob  e s  e r s t  s päte r  in  d e ns e lb e n  g e k o m m e n  s e i, 

u n d  ob das  b la ue  P ig m e n t  de s  Ma te r ia le s  in  ir g e n d  e ine r  B e 

z ie h u n g  z u  s e ine m  O- g e h a lt  s te he , a u f die s e  F r a g e n  we is s  ic h 

e b e nfa lls  Nic hts  zu  e r w id e r n .

Zu r  L ös u n g  d ie s e r  Rä th s e l s c he in t  m ir  v o r  A lle m  n o t 

w e n d ig  zu  s e in ,  da s s  die  F lus s s p äth e  a lle r  F u n d o r t e  u n d  n a 

m e n t lic h  die  t ie fg e b lüue te n  e ine r  s o r g fä lt ig e n  U n t e r s u c h u n g  u n 

t e r w o r fe n  w e r d e n , u m  s ic h zu  v e r g e w is s e r n , ob das  W öls e n d o r fe r  

Min e r a l d u r c h  s e ine n 0 - G e h a It  e in z ig  da s te he , o d e r  ob es  a uc h  

n o c h  äh n lic h e  S p älh e  a n d e r w är t s  g e b e ,  w a s  ic h n ic h t  für  u n 

w a h r s c h e in lic h  h a lt e n  m öc h te  2.

Da  im In te r e s s e  de r  Wis s e n s c h a ft  zu  w ün s c h e n  is t ,  das s  

e ine  d e r a r t ig e  U n te r s u c h u n g  de r  v e r s c h ie d e n e n  F lu s s s p ä th e  von

(2 ) Wie  m ir  s c h e in t , dür fte  cs  pa s s e nd s e in , de n © h a l t  ige n v

de m g e w öh n lic h e n  F lus s s päthe  durch e ine n  e ige ne n Name n zu un te r 

s c he ide n, was  füg lic h  durch das  W o r t  „ An to zo n it “  ge s che he n könn te .
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de n Min e r a lo g e n  m ög lic h s t  ba ld  u n te r n o m m e n  w e r d e , s o  w ill 

ich de ns e lbe n  e in ig e  e in fa c he  Mit t e l a n g e b e n , w e lc h e  es  ih n e n  

m ög lic h  m a c h e n , in  w e n ig e n  Min u te n  zu  e n t s c h e id e n , ob e in 

F lus s s pa lh  0 - h a llig  se i o d e r  n ic h t . Zu  d ie s e m  Be hufe  r e ihe  

m a n  e in ig e  Gr a m m e  de s  zu  p r üfe n d e n  Mine r a le s  m it  e tw a  10 

Gr m. Wa s s e r s  e in ig e  Minu te n  la n g  le b h a ft  z u s a m m e n , fd t r ir e  

die  F lüs s ig k e it  vom  S p a lh e  a b ,  th e ile  d ie s e lb e  in z w e i Hälft e n , 

füg e  zu  de r  E in e n  m e hr e r e  T r o pfe n  v e r d ün n t e n  Jo d k a liu m k le i-  

s te r s  u n d  d a nn  e ine n  o d e r  zw e i T r o pfe n  v e r d ün n t e r  E is e n 

v it r io llös ung .

B lä u t  s ic h die s e s  Ge m is c h  s o fo r t ,  s o läs s t  s ich s c ho n  m it  

g r ös s e r  Wa h r s c h e in lic h k e it  a u f die  0  -  h a lt ig k e it  de s  Mine r a le s  

s chlie s s e n. Ve r s e lz t  m a n  die  a n d e r e  Hälft e  de r  F lüs s ig k e it  m it  

e ine r  k le in e n  Me ng e  de s  b r ä u n lic h e n , aus  v e r d ün n t e r  Ka liu m -  

e is e nc y a n id  -  u n d  E is e n o x id s a lz lös u n g  b e s te h e nd e n  Ge in is c hc s  

u n d  t r it t  b a ld  e ine  B lä u u n g  die s e s  Ge m e n g e s  e in , s o is t  n ic h t  

im  g e r in g s te n  d a r a n  zu  z w e ife ln , das s  d e r  un te r s u c h te  S p a lh  

0 - h a It ig  se i. A u f  d ie s e  W e is e  la s s e n s ic h  n o c h  a u s n e h m e n d  

k le in e  Me ng e n  An lo zo n e s  n a c h w e is e n .

Be i S p ä t h e n , w e lc h e  d u r c h  0 - r e ic h lh u m  d e m je n ig e n  v o n  

W ö ls e n d o r f  g le ic he n  s o llte n , läs s t  s ic h de r  0 - g e h a l t  no c h  r a 

s c he r  e r m it te ln . Ma n  le g e  in  e in Ag a t s c h ä lc h e n  e in e r bs e n-  

g r os s e s  S tüc k c h e n  s o lc he n  Spa the s , d a r a u f e in B lä t t c h e n  F ilt r ir — 

pupie r e s , a u f die s e s  e ine n  S t r e ife n  t r o c ke ne n  Ozo n p a p ie r e s  un d  

ze r d r üc k e  r a s c h  m it  e ine m  P is t ille  da s  Mine r a l. S in d  d a r in  n u r  

e in ig e r m a a s s e n  m e r k lic h e  Me ng e n  v o n  0  e n th a lt e n , so w ir d  de r  

T he il de s  Re a g e ns pa p ie r e s , w e lc h e r  d e m  ze r d r üc k t e n  S p a lh  a m  

n äc hs te n  g e le g e n , de u t lic h  g e h r ä u n t  u n d  be im  Be fe uc h te n  m it  

Wa s s e r  s t a r k  g e b läu t .

Die s e  Re a c t io n  be r uh e t  a u f e ine r  o x id ir e n d e n  W ir k u n g  de s  

M in e r a le s ;  n u n  v e r m a g  a b e r  a uc h  de r  po s it iv - a c t ive  S a ue r s to ff 

r e d u c ir e n d e  W ir k u n g e n  h e r v o r z u b r in g e n , w ie  die s s  be r e its  in  

de m  vo r a ns te h e nd e n  Au fs a t ze  b e m e r k t  w o r d e n  is t . Um in  e in 

fachs te r  W e is e  a uc h d u r c h  e ine  s o lc he  Re a c t io n  s ic h von  de r  

An w e s e n h e it  de s  An t o zo n e s  im  Mine r a l z u  üb e r z e u g e n , w e n d e
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m a n  a ns ta t t  de s  Jo d k a liu m s t ä r k e p a p ie r e s  e ine n  m it  v e r d ün n t e r  

Ka liu m e is e n c y a n id -  u n d  E is e n o x id s a lz lös u n g  g e t r än k t e n  St r e ife n  

w e is s e n  F ilt r ir p a p ie r e s  an  un d  v e r fa h r e  im Ue b r ig e n , w ie  v o r h in  

a n g e g e b e n . Im  F a lle  de r  S p a th  e ine  m e r k lic h e  Me n g e  Au t o -  

zo n e s  e n t h ä lt ,  w ir d  da s  b e s a g te  Re a g e n s p a p ie r  r a s c h  g e b läu t , 

in  F o lg e  d e r  B ild u n g  v o n  Be r lin e r b la u , u n d  ic h  b r a u c h e  k a u m  

zu  s a g e n , das s  de r  W öls e n d o r fe r  F lus s s p a th  d ie s e  s o c h a r a k t e 

r is t is c he  Re a c t io n  in  a u g e n fä llig s t e r  AVeise  h e r v o r zu b r in g e n  

v e r m a g .

Das s  da s  V o r k o m m e n  fr e ie n  An to zo n e s  im  W öls e n d o r fe r  

F lus s s pa th  u n g le ic h  in te r e s s a n te r  s e i a ls  d a s je n ig e  e ine s  Hy p o -  

c h lo r ile s  die s s  w är e , s p r in g t  in d ie  Au g e n , u n d  H e r r  S c h a fh äu t l 

h a t  je d e n fa lls  w e s e n t lic h  z u r  E n t d e c k u n g  d ie s e r  a us s e r o r d e n t 

lic h e n  T ha ts a c he  d a d u r c h  b e ig e t r a g e n , das s  e r  fr üh  s c ho n  und  

w ie d e r h o lt  a u f da s  s o u n g e w öh n lic h e  Mine r a l d ie  w is s e ns c h a ft 

lic h e  W e lt  a u fm e r k s a m  m a c h te  u n d  da s  g e e ig n e t e  Ma te r ia l z u r  

g e n a u e n  U n te r s u c h u n g  m ir  in die  H än d e  g a b . A b e r  a u c h  de r  

S c h r ö lt e r ’s c h e n  A r b e it ,  o b w o h l s ie  n ic h t  g a n z  da s  Ric h t ig e  g e 

t r o ffe n , k o m m t  da s  Ve r d ie n s t  zu  n a c h g e w ie s e n  zu  h a b e n , . das s  

de r  Ge r uc h  u n d  die  o x id ir e n d e n  W ir k u n g e n  de s  W öls e n d o r fe r  

F lus s s pa the s  n ic h t  von  Ka lk h y p o c h lo r it ,  s o n d e r n  von a c t ive m  

S a ue r s to ffe  h e r r ü h r e n ,  de r  n u n  fr e ilic h  n ic h t  als  da s  e ig e n t lic h e  

Ozo n , s o n d e r n  als  de s s e n  Ge g e n füs s le r  s ic h h e r a us g e s te llt  ha t .

Sc h lie s s lic h  e r la ub e  ic h  m ir ,  d e r  Ak a d e m ie  no c h  de n 

W u n s c h  a u s zu d r üc k e n , s ie  m öc h te  g e w o g e n s t  d a für  S o r g e  t r a 

g e n , da s s  s o b a ld  als  m ög lic h  g r ös s e r e  Me n g e n  de s  W ö ls e n d o r 

fe r  F lus s s pa the s  z u  ih r e r  V e r füg u n g  g e s te llt  u n d  a m  F u n d o r t e  

de s  s o h öc h lic h  in te r e s s a n te n  Mine r a le s  d ie  g e o lo g is c h e n , m in e 

r a lo g is c he n  u n d  c h e m is c h e n  Ve r h ältn is s e  je n e r  Oe r t lic h k e it  von 

s a c h v e r s tänd ig e n  Män n e r n  a u f das  Ge na ue s te  u n te r s u c h t  w e r d e n . 

Da s s  die s s  b a ld  g e s c h e h e , is t  im  In te r e s s e  de r  Wis s e n s c h a ft  

s e h r  z u  w ü n s c h e n ;  a uc h  zw e ifle  ic h  k e in e n  Au g e n b lic k  d a r a n , 

das s  e ine  d e r a r t ig e  U n te r s u c h u n g  die  d a r a u f v e r w e n d e te  Müh e  

u n d  Ko s te n  r e ic h lic hs t  b e lo h n e n  w e r d e ;  de nn  an de n F lus s s pa th  

v o n  W ö ls e n d o r f  k n üp fe n  s ich n a c h  m e ine m  Da für h a lt e n  F r a g e n ,



d e r e n  B e a n t w o r t u n g  fü r  d ie  the o r e t is c he  Che m ie  e ine  h o h e  Be 

d e u t u n g  ha t .
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2 ) He r r  H a r l e s s  h ie lt  e ine n  Vo r t r a g

„ ü b e r  d i e  L e i s t u n g ,  E r m ü d u n g  u n d  E r h o l u n g  

d e r  M u s k e l n . “

W e n n  ic h  d u r c h  e ine  g r ös s e r e  Be ihe  v o n  U n te r s u c h u n g e n  

d e n  Ur s a c he n je n e r  Zu s t a n d e  im  Mu s k e l, w e lc h e  w ir  m it  d e m  

N a m e n  E r m ü d u n g  u n d  E r h o lu n g  b e ze ic h n e n , n äh e r  a u f d ie  S p u r  

zu  k o m m e n  b e m üh t  w a r ,  so mus s te  ic h m ir  zue r s t  de n  ob je c -  

t ive n  Maa s s tab  z u  ve r s cha ffe n  s uc he n , a n  w e lc h e m  ic h  e b e n  je n e  

Zus ta nd e  a n  de m  fr e m d e n  Mus k e l w ie d e r  e r k e n n e n  k o n n te . 

De n n  es ha n d e lt  s ic h n ic h t  um  die  s u b je c t iv e n  W ir k u n g e n  u n d  

d e n  s ub je c t iv e n  Ma a s s t a b , w o r a u s  u r s p r ün g lic h  ih r e  a llg e m e in e  

B e ze ic h n u n g  e n t s ta n d e n  is t , s o n d e r n  u m  ih r e  Ur s a c h e n  a n  Mus 

ke ln  d e r  T hie r e  un d  zu n äc h s t  w ie d e r  de r  F r ös c h e , a n  w e lc h e n  

da s  De ta il noc h  m a n c h e r  a n d e r e r  P r o b le m e  zu e r s t  w ir d  e r m it te lt  

w e r d e n .

E r m ü d u n g  u n d  E r h o lu n g  e ine s  Mus ke ls  g la u b e n  w ir  s e hr  

e infa c h  a us  V e r m in d e r u n g  de r  Le is tu n g  u n d  d e r e n  W ie d e r e r la n 

g u n g  s c h ätze n  z u  k ö n n e n ; a lle in  e be n  d ie  Le is tu n g  e ine s  Mu s 

ke ls  zu  be ze ic h n e n , is t n ic h t  s o e in fa c h , u n d  v e r la n g t  vor  A lle m  

e ine  F e s t s te llung  de s  Be gr iffe s .

U n te r s uc h un g e n  üb e r  d ie s e n  Ge g e n s ta n d  s in d  s c h o n  v ie le  

im  v o r ig e n  Ja h r h u n d e r t  a n g e s te llt  w o r d e n ,  w e lc h e  the ils  de n  

pr a c t is c he n  Ge s ic h ts punc t  d e r  m e n s c h lic h e n  Ar b e it s fäh ig k e it  u n d  

Zu m u t h u n g  v e r fo lg t e n , the ils  s ic h  m it  m e h r  t h e o r e t is c h  m a th e 

ma t is c he n  P r o b le m e n  in  die s e r  B e z ie h u n g  b e s c h äd ig t e n . In  u n 

s e r e r  Ze it  w a r e n  die  Ar b e it e n  W e b e r ’s u n d  H e lm h o lt z ’s Ba hn  

b r e c he nd .
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