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Überprüfung der Filtrationseigenschaften des Systems Umuntu PureWater

Ausgangslage und Setup

D a s  S y s te m  U m u n tu  P u reW a te r is t e in  F ilte rs y s te m  z u r  A u fb e re itu n g  v o n  W a s s e r . D a r in  s in d  s e r ie ll d ie  

fo lg e n d e n  3  F ilte rs y s te m e  v e rb a u t: e in  M e ta lls ie b  m it 1 0  p m  S ie b g rö s s e , e in  A k t iv k o h le f il te r  a u s  B am b u s  s o w ie  

d ie  U m u n tu  E c o -M em b ra n e . F o lg e n d e  im  L a b o r  h e rg e s te llte  P rü flö s u n g e n  w u rd e n  in  n a c h s te h e n d e r R e ih e n fo lg e  

f i lt r ie r t  u m  z u  p rü fe n , w ie  e f f iz ie n t  d a s  U m u n tu  P u reW a te r  S y s te m  k o n ta m in ie r te s  W a s s e r  a u fb e re ite n  k a n n : 

M ill iQ ®  R e in s tw a s s e r u m  z u  z e ig e n , o b  d a s  S y s te m  o rg a n is c h e  B e s ta n d te ile  (T O C , g e s am te r  

o rg a n is c h e r  K o h le n s to f f ) in  d a s  a u f  b e re ite te  W a s s e r a b g ib t

L e itu n g sw a s s e r  m it h in z u g e fü g te n  M ik ro p la s t ik -P a r t ik e ln  um  z u  z e ig e n , w ie  e f f iz ie n t  d a s  S y s te m  

M ik ro p la s t ik  e lim in ie re n  k a n n

L e itu n g s w a s s e r m it h in z u g e fü g te n  B a k te r ie n  um  z u  z e ig e n , w ie  e f f iz ie n t d a s  S y s te m  b a k te r ie lle  

K o n tam in a t io n e n  e lim in ie re n  k a n n

M ill iQ ®  R e in s tw a s s e r m it h in z u g e fü g te m  N itra t , N it r it  u n d  S c h w e rm e ta lle n  um  z u  z e ig e n , w ie  e f f iz ie n t  

d a s  S y s te m  a n o rg a n is c h e  S c h a d s to f fe  e lim in ie re n  k a n n

L e itu n g sw a s s e r  m it h in z u g e fü g te n  P e s t iz id e n  um  z u  z e ig e n , w ie  e f f iz ie n t  d a s  S y s te m  P e s t iz id e  

e lim in ie re n  k a n n

D a b e i w u rd e  n ic h t  d ie  U m u n tu  E c o -M em b ra n e  a lle in e  s o n d e rn  im m e r d a s  g e s am te  U m u n tu  P u reW a te r S y s te m  

m it  a lle n  d re i s e r ie lle n  F ilte rs y s te m e n  g e p rü f t . D ie  R e s u lta te  s in d  s o m it a ls  A u fb e re itu n g s e ff iz ie n z  d e s  g e s am te n  

S y s te m s  u n d  n ic h t n u r  d e r  U m u n tu  E c o -M em b ra n e  z u  v e rs te h e n . Z u d em  w u rd e n  d ie  3  F ilte rs y s te m e  z w is c h e n  

d e n  V e rs u c h e n  n ic h t  d u rc h  n e u e  F ilte r  a u s g e ta u s c h t. A u s s e rd em  w u rd e n  in  d ie s e r S tu d ie  P a ra m e te r , w e lc h e  d a s  

F ilt r ie rv e rh a lte n  u . U . b e e in f lu s s e n  k ö n n e n , n ic h t u n te rs u c h t,  s o n d e rn  le d ig lic h  d e r  B e tr ie b  u n te r  m om e n ta n  

h e r rs c h e n d e n  B e d in g u n g e n . B e is p ie le  s o lc h e r P a ra m e te r k ö n n e n  s e in  (L is te  is t n ic h t a b s c h lie s s e n d ) :  

U m g e b u n g s te m p e ra tu r  (d a s  L a b o r  w a r  a m  T a g  d e r  F ilt ra t io n e n  z w . 2 2  u n d  2 3  °C )

V e rs . D u rc h f lu s s g e s c h w in d ig k e ite n  u n d  D u rc h f lu s sm e n g e n  d u rc h  d a s  S y s te m  

V e rs . R ü c k d rü c k e  w e lc h e  a u f  d ie  M em b ra n  w irk e n  b e i z u n e hm e n d e r V e rb lo c k u n g  

V e rs . K o n z e n tra t io n e n  d e r K o n ta m in a t io n e n  um  d ie  K o n z e n tra t io n s a b h ä n g ig k e it  d e r E ff iz ie n z  z u  te s te n  

L a n g z e itb e tr ie b  z u r  T e s tu n g  o b  h e ra u s g e f i lte r te  K o n ta m in a n te n  w ie d e r  a u s g e s c hw em m t w e rd e n  

E x a k te s  T o tv o lu m e n  d e s  U m u n tu  P u reW a te r  S y s te m s

E in f lu s s  d e r  v e rw e n d e te n  T a u c h p um p e , w e lc h e  im  N o rm a lb e tr ie b  n ic h t b e n ö t ig t  w ird

D a  fü r  d ie  F ilt ra t io n s e x p e r im e n te  u n d  P ro b e n a hm e n  k e in e  v a lid ie r te n  A rb e its a n w e is u n g e n  b e s ta n d e n , s in d  d ie s e  

A rb e its s c h r itte  n ic h t im  a k k re d it ie r te n  B e re ic h  d u rc h g e fü h r t  w o rd e n . D ie  L a b o ra n a ly s e n  fa n d e n  u n te r IS O  1 7 0 2 5  

a k k re d it ie r te n  B e d in g u n g e n  s ta t t (A u s n a hm e n  s in d  m it e in e m  * h in te r d e r  M e th o d e  g e k e n n z e ic h n e t) . D ie  

je w e il ig e n  R e s u lta te  in k l. In te rp re ta t io n  s in d  d e n  fo lg e n d e n  A b s ä tz e n  z u  e n tn e hm e n .

L e g e n d e : B G : B e s t im m u n g s g re n z e  (G re n z e  fü r  z u v e r lä s s ig e  Z a h le nw e r te )  D G : D e te k tio n s g re n z e  (k le in e re  S ig n a le  n ic h t s ig n if ik a n t) S e ite  1 v o n  6

* : a u s s e rh a lb  A k k re d it ie ru n g < : k le in e r a ls > : g rö s s e r  a ls n .n .: n ic h t  n a c h w e is b a r (<  D G ) K B E : k o lo n ie b ild e n d e  E in h e ite n TS : T ro c k e n s u b s ta n z  

D ie  A n a ly s e n  w u rd e n  g em ä s s  IS O  1 7 0 2 5  d u rc h g e fü h r t . D e r G e ltu n g s b e re ic h  d e r A k k re d itie ru n g  is t im  o ff iz ie lle n  V e rz e ic h n is  a k k re d it ie r te r P rü fs te lle n  fe s tg e le g t (w w w .s a s .c h ) . D ie  

R e s u lta te  in  d ie s e m  Z e r t if ik a t b e z ie h e n  s ic h  a u s s c h lie s s lic h  a u f d ie  d ie s e r P rü fu n g  z u g ru n d e lie g e n d e n P ro b e n . F ü r e in e  K o n fo rm itä t d e r v o r lie g e n d e n U n te rs u c h u n g  m it d e r G M P  

V e ro rd n u n g  (P IC -L e it fa d e n  e in e r G u te n H e rs te llu n g s p ra x is  fü r p h a rm a z e u t is c h e  P ro d u k te ) is t e in  L o h n a n a ly s e n v e rtra g  fü r d ie  g e n a n n te n P ro d u k te n o tw e n d ig . D ie  e in g e s e tz te  

U n te rs u c h u n g sm e th o d e  w ird  im  Q M -P ro g ra m m  v o n  In te r la b o r la u fe n d  ü b e rw a c h t. W e ite re  K e n n d a te n  d e r U n te rs u c h u n g sm e th o d e  s o w ie  A n g a b e n  z u r M e s s u n s ic h e rh e it  s te h e n  a u f 

A n fra g e  z u r  V e r fü g u n g . D ie  v o lls tä n d ig e  u n d  u n v e rä n d e r te  W e ite rg a b e  d e s  A n a ly s e n z e r t ifik a te s  is t  a u s d rü c k lic h  e r la u b t.  B E I 8 1 1  -0 0 5 6 7 -4 3 0 3 6 5 0 8
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Versuch 4: Nitrat und Nitrit

A n a ly s e nm e th o d e : IC -0 3 0 -0 0 4  ( lo n e n c h ro m a to g ra p h ie ; N it ra t) , W A -0 2 0 -0 0 9  (p h o to m e tr is c h , N it r it)

P ro b e n -N r . P ro b e n b e z e ic h n u n g N itra t [m g /L ] N itr it  [m g /L ]

5 3 2 3 1 8 N itra t /N it r it  A n la g e n b lin d w e rt 0 .2 2

5 3 2 3 2 2 N itra t /N it r it  g e s p ik te  P ro b e  v o r  F ilt ra t io n 3 8 4

5 3 2 3 1 9 N itra t /N it r it  g e s p ik te  P ro b e  n a c h  F ilt ra t io n  (1  ) 1 .3 6

5 3 2 3 2 0 N itra t /N it r it  g e s p ik te  P ro b e  n a c h  F ilt ra t io n  (2 ) 1 5 .4

5 3 2 3 2 1 N itra t /N it r it  g e s p ik te  P ro b e  n a c h  F ilt ra t io n  (3 ) 6 .7 7

< 0 .0 5

1 .0 4

< 0 .0 5

< 0 .0 5

< 0 .0 5

U n b e h a n d e lte s  M il l iQ ®  R e in s tw a s s e r  w u rd e  n a c h  d e r F ilt ra t io n  ü b e r d a s  g e s am te  U m u n tu  P u reW a te r S y s tem  g e p rü f t , u m  d ie  

G ru n d b e la s tu n g  d e s  S y s tem s  z u  b e s t im m e n  (A n la g e n b lin d w e r t ; 5 3 2 3 1  8 ) . C a . 4  L  M il l iQ ®  R e in s tw a s s e r w u rd e n  m it N it ra t u n d  N it r it  

v e rs e h e n  (5 3 2 3 2 2 ). D ie  g e s p ik te n  P ro b e n  1 -3  (5 3 2 3 1 9 -5 3 2 3 2 1  ) b e z e ic h n e n  d ie  g e s p ik te n  P ro b e n  n a c h  d e r F ilt ra t io n  ü b e r d a s  g e s am te  

U m u n tu  P u reW a te r  S y s tem .

D a s  U m u n tu  P u reW a te r  S y s te m  e n t lä s s t  s e lb s t k e in  N it r it u n d  k a um  N itra t in s  R e in s tw a s s e r (5 3 2 3 1 8 ) . D ie  

E x tra k t io n s e ig e n s c h a ft d e s  R e in s tw a s s e rs  is t je d o c h  a ls  s e h r h o c h  e in z u s tu fe n . N it r it , in  d e r  a u f d a s  c a . 1 0 - fa c h e  

d e r  S c h w e iz e r  T r in k w a s s e rv e ro rd n u n g  (T B D V , 2 0 1 8 ) d o t ie r te  R e in s tw a s s e r , w u rd e  d u rc h  d a s  U m u n tu  

P u reW a te r S y s te m  b is  u n te r  d ie  B e s t im m u n g s g re n z e  e lim in ie r t  (5 3 2 3 1 9 -5 3 2 3 2 1  ) . N itra t , in  d e r  a u f  d a s  c a . 1 0 -  

fa c h e  d e r  S c h w e iz e r  T r in k w a s s e rv e ro rd n u n g  (T B D V , 2 0 1 8 ) d o t ie r te  R e in s tw a s s e r ,  w u rd e  d u rc h  d a s  U m u n tu  

P u reW a te r S y s te m  a u f  0 .4  % (5 3 2 3 1 9 ) b is  4  %  (5 3 2 3 2 0 ) d e s  A u s g a n g sw e r te s  e lim in ie r t . S om it k o n n te n  n a c h  

d e r  F ilt ra t io n  d ie  S c h w e iz e r T r in k w a s s e rg re n zw e r te  fü r  N it r it  (0 .1  m g /L ) u n d  N it ra t (4 0  m g /L ) e in g e h a lte n  

w e rd e n .

Versuch 5: Schwermetalle

A n a ly s e nm e th o d e :  P S -5 0 0 -0 0 4  ( IC P -M S )

P ro b e n -N r. P ro b e n b e z e ic h n u n g A s

[p g /L ]

C d

[p g /L ]

H g

[p g /L ]

P b

[p g /L ]

5 3 2 3 1 3 S c h w e rm e ta lle  A n la g e n b lin d w e rt <  0 .5 < 0 .4 < 0 .2 S p u re n

5 3 2 3 1 7 S c h w e rm e ta lle  g e s p ik te  P ro b e  v o r  F ilt ra t io n 1 0 1 2 8 9 .6 9 1

5 3 2 3 1 4 S c h w e rm e ta lle  g e s p ik te  P ro b e  n a c h  F ilt ra t io n  (1  ) <  0 .5 < 0 .4 0 .4 S p u re n

5 3 2 3 1 5 S c h w e rm e ta lle  g e s p ik te  P ro b e  n a c h  F ilt ra t io n  (2 ) < 0 .5 < 0 .4 S p u re n * S p u re n

5 3 2 3 1 6 S c h w e rm e ta lle  g e s p ik te  P ro b e  n a c h  F ilt ra t io n  (3 ) < 0 .5 < 0 .4 S p u re n * < 0 .1
*  S p u re n  im  K o n z e n tra t io n s b e re ic h  z w is c h e n  d e r D G  (<  0 .2  p ig /L ) u n d  d e r B G  (<  0 .4  ( jg /L ) s in d  d e te k t ie rb a r . 

* *  S p u re n  im  K o n z e n tra tio n s b e re ic h  z w is c h e n  d e r D G  (<  0 .1  p g /L ) u n d  d e r B G  (<  0 .2  p g /L ) s in d  d e te k t ie rb a r .

M il l iQ ®  R e in s tw a s s e r  w u rd e  n a c h  d e r F ilt ra t io n  ü b e r d a s  g e s am te  U m u n tu  P u reW a te r  S y s te m  g e p rü f t,  u m  d ie  G ru n d b e la s tu n g  d e s  S y s te m s  

z u  b e s tim m e n  (A n la g e n b lin d w e r t; 5 3 2 3 1 3 ) . C a . 4  L  M il l iQ ®  R e in s tw a s s e r w u rd e n  m it A s  (A rs e n ), C d  (C a dm iu m ) , H g  (Q u e c k s ilb e r ) u n d  P b  

(B le i) v e rs e h e n  (5 3 2 3 1 7 ) . D ie  g e s p ik te n  P ro b e n  1  -3  (5 3 2 3 1 4 -5 3 2 3 1 6 ) b e z e ic h n e n  d ie  g e s p ik te n  P ro b e n  n a c h  d e r F ilt ra t io n  ü b e r  d a s  

g e s am te  U m u n tu  P u reW a te r S y s tem .

L e g e n d e : B G : B e s t im m u n g s g re n z e  (G re n z e  fü r  z u v e r lä s s ig e  Z a h le nw e r te )  D G : D e te k tio n s g re n z e  (k le in e re  S ig n a le  n ic h t s ig n if ik a n t) S e ite  4  v o n  6

* : a u s s e rh a lb  A k k re d it ie ru n g < : k le in e r  a ls > : g rö s s e r a ls n .n .: n ic h t n a c h w e is b a r  (<  D G ) K B E : k o lo n ie b ild e n d e  E in h e ite n T S : T ro c k e n s u b s ta n z  

D ie  A n a ly s e n  w u rd e n  g em ä s s  IS O  1 7 0 2 5  d u rc h g e fü h r t . D e r G e ltu n g s b e re ic h  d e r A k k re d it ie ru n g  is t im  o ff iz ie lle n  V e rz e ic h n is  a k k re d it ie r te r P rü fs te lle n  fe s tg e le g t (w w w .s a s .c h ) . D ie  

R e s u lta te  in  d ie s e m  Z e r t ifik a t b e z ie h e n  s ic h  a u s s c h lie s s lic h  a u f d ie  d ie s e r P rü fu n g  z u g ru n d e lie g e n d e n P ro b e n . F ü r e in e  K o n fo rm itä t d e r v o r lie g e n d e n U n te rs u c h u n g  m it d e r G M P  

V e ro rd n u n g  (P IC -L e it fa d e n  e in e r G u te n H e rs te llu n g s p ra x is  fü r p h a rm a z e u t is c h e  P ro d u k te ) is t e in  L o h n a n a ly s e n v e r tra g fü r d ie  g e n a n n te n  P ro d u k te n o tw e n d ig . D ie  e in g e s e tz te  

U n te rs u c h u n g sm e th o d e  w ird  im  Q M -P ro g ra m m  v o n  In te r la b o r la u fe n d  ü b e rw a c h t. W e ite re  K e n n d a te n  d e r U n te rs u c h u n g sm e th o d e  s o w ie  A n g a b e n  z u r M e s s u n s ic h e rh e it  s te h e n  a u f 

A n fra g e  z u r  V e r fü g u n g . D ie  v o lls tä n d ig e  u n d  u n v e rä n d e r te  W e ite rg a b e  d e s  A n a ly s e n z e r t ifik a te s  is t  a u s d rü c k lic h  e r la u b t. B E I 8 1 1 -0 0 5 6 7 -4 3 0 3 6 5 0 8
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D a s  U m u n tu  P u reW a te r  S y s te m  e n t lä s s t  s e lb s t b is  a u f B le i im  S p u re n b e re ic h  k e in e  S c h w e rm e ta lle  in s  

a u fb e re ite te  W a s s e r (5 3 2 3 1 3 ). D ie  E x tra k t io n s e ig e n s c h a ft  d e s  R e in s tw a s s e rs  is t je d o c h  a ls  s e h r  h o c h  

e in z u s tu fe n . D ie  S c h w e rm e ta lle , in  d e m  a u f d a s  c a . 1  O fa c h e  d e r  S c h w e iz e r T r in k w a s s e rv e ro rd n u n g  (T B D V , 

2 0 1 8 ) d o t ie r te  R e in s tw a s s e r , w u rd e n  a lle s a m t d u rc h  d a s  U m u n tu  P u reW a te r  S y s te m  b is  u n te r  d ie  

B e s t im m u n g s g re n z e  e lim in ie r t  u n d  e s  k o n n te n  te ilw e is e  le d ig lic h  n o c h  S p u re n  d a v o n  g e fu n d e n  w e rd e n  

(5 3 2 3 1 4 -5 3 2 3 1 6 ) . S om it k o n n te n  n a c h  d e r F ilt ra t io n  d ie  S c h w e iz e r  T r in k w a s s e rg re n zw e r te  fü r  A rs e n  (1 0  

p g /L ) , C a dm iu m  (3  p g /L ) , Q u e c k s ilb e r  (1  p g /L ) u n d  B le i (1 0  p g /L )  e in g e h a lte n  w e rd e n .

Versuch 6: Pestizide

A n a ly s e nm e th o d e :  D IN -1 5 6 6 2 -E A 1  -0 0 1  (G C -M S /M S ; L C -M S /M S )

P ro b e n -N r . P ro b e n b e z e ic h n u n g P e s t iz id e

5 3 2 3 0 8

5 3 2 3 0 9

5 3 2 3 1 0

5 3 2 3 1 1

P e s t iz id  A n la g e n b lin d w e rt  n  n -

P e s t iz id  g e s p ik te  P ro b e  n a c h  F ilt ra t io n  (1 )  0  0 1  p g /L C a rb e n d a z lm

0 .0 4  p g /L  D em e n to n -s -m e th y l

P e s t iz id  g e s p ik te  P ro b e  n a c h  F ilt ra t io n  (2 )  0 .0 2  p g /L  P e n c o n a z o l
0 .0 4  p g /L  F lu tr la to l 

0 .0 3  p g /L  C y p ro c o n a z o l 

0 .0 3  p g /L  M y c lo b u ta m ll  

0 .0 3  p g /L  F lu s lla z o l 

0 .0 2  p g /L  E ta c o n a z o l 

0 .0 3  p g /L T rit ic o n a z o l 

0 .0 2  p g /L  D in ic o n a z o l 

0 .0 2  p g /L  T e b u c o n a z o l 

0 .0 2  p g /L  F e n b u c o n a z o l  

0 .0 2  p g /LO x a d ix y l  

0 .0 2  p g /L  F e n p ro p im o rp h  

0 .0 1  p g /L  E p o x ic o n a z o l 

0 .0 1  p g /L  M e c a rb am  

0 .0 1  p g /L  P ir im lp h o s  e th y l 

0 .0 1  p g /L  E n d o s u lfa n  

0 .0 1  p g /L  A c e tam lp r id  

0 .0 4  p g /L  C a rb e n d a z lm  

0 .0 1  p g /L  C h lo r id a z o n  

0 .0 1  p g /L  C lo th ia n id in  

0 .0 2  p g /L  F e n u ro n  

0 .0 2  p g /L  F u b e r id a z o l 

0 .0 2  p g /L  M e ta m itro n  

0 .0 2  p g /L  M e th om y l 

0 .0 2  p g /L  M o n u ro n  

0 .0 2  p g /L T r ic y d a z o l

P e s t iz id  g e s p ik te  P ro b e  n a c h  F ilt ra t io n  (3 ) P ro b e n a hm e  n ic h t m ö g lic h

U n b e h a n d e lte s  L e itu n g sw a s s e r  w u rd e  n a c h  d e r F ilt ra t io n  ü b e r  d a s  g e s am te  U m u n tu  P u reW a te r  S y s tem  g e p rü f t , u m  d ie  G ru n d b e la s tu n g  d e s  

S y s te m s  z u  b e s tim m e n  (A n la g e n b lin d w e r t ; 5 3 2 3 0 8 ) . C a . 4 L  L e itu n g sw a s s e r  w u rd e n  m it je  0 .2 5  p g /L  d iv e rs e r P e s tiz id e  (5 5 0  

V e rb in d u n g e n ) v e rs e h e n . D ie  g e s p ik te n  P ro b e n  1 u n d  2  (5 3 2 3 0 9 , 5 3 2 3 1 0 ) b e z e ic h n e n  d ie  g e s p ik te n  P ro b e n  n a c h  d e r F iltra tio n  ü b e r d a s  

g e s am te  U m u n tu  P u reW a te r S y s te m . D a  s ic h  d u rc h  d e n  z u n e hm e n d e n  R ü c k d ru c k  (V e rb lo c k u n g  d e s  S y s te m s )  d e r A n te il d e s  S p ü lw a s s e rs  

g e g e n ü b e r  d e m  a u fb e re ite te n  W a s s e r s tä n d ig  e rh ö h te , w a r k e in e  d r itte  P ro b e n a hm e  m ö g lic h  (5 3 2 3 1 1  ) .

L e g e n d e : B G : B e s t im m u n g s g re n z e  (G re n z e  fü r  z u v e r lä s s ig e  Z a h le n w e r te )  D G : D e te k t io n s g re n z e  (k le in e re  S ig n a le  n ic h t s ig n if ik a n t)  S e ite  5  v o n  6

* : a u s se rh a lb  A k k re d it ie ru n g < : k le in e r a ls > : g rö s s e r a ls n .n .: n ic h t n a c h w e is b a r (<  D G ) K B E : k o lo n ie b ild e n d e  E in h e ite n T S : T ro c k e n s u b s ta n z  

D ie  A n a ly s e n  w u rd e n  g em ä s s  IS O  1 7 0 2 5  d u rc h g e fü h r t . D e r G e ltu n g s b e re ic h  d e r A k k re d itie ru n g  is t im  o ff iz ie lle n  V e rz e ic h n is  a k k re d it ie rte r P rü fs te lle n  fe s tg e le g t (w w w .s a s .c h ) . D ie  

R e s u lta te  in  d ie s e m  Z e r t if ik a t b e z ie h e n  s ic h  a u s s c h lie s s lic h  a u f d ie  d ie s e r P rü fu n g  z u g ru n d e lie g e n d e n P ro b e n . F ü r e in e  K o n fo rm itä t d e r v o r lie g e n d e n  U n te rs u ch u n g  m it d e r G M P  

V e ro rd n u n g  (P IC -L e it fa d e n  e in e r G u te n H e rs te llu n g s p ra x is  fü r p h a rm a z e u t is c h e  P ro d u k te ) is t e in  L o h n a n a ly s e n v e rtra g  fü r d ie  g e n a n n te n P ro d u k te n o tw e n d ig . D ie  e in g e s e tz te  

U n te rs u c h u n g sm e th o d e  w ird  im  Q M -P ro g ra m m  v o n  In te r la b o r la u fe n d  ü b e rw a c h t. W e ite re  K e n n d a te n  d e r U n te rs u c h u n g sm e th o d e  s o w ie  A n g a b e n  z u r M e s s u n s ic h e rh e it s te h e n  a u f 

A n fra g e  z u r  V e r fü g u n g . D ie  v o lls tä n d ig e  u n d  u n v e rä n d e r te  W e ite rg a b e  d e s  A n a ly s e n z e r t ifik a te s  is t a u s d rü c k lic h  e r la u b t.  B E I 8 1 1  -0 0 5 6 7 -4 3 0 3 6 5 0 8
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A e m m e nm a tts tra s s e  1 6  

3 1 2 3  B e lp  

S w itz e r la n d

P R Ü F B E R IC H T  - U m u n tu  G m bH

D ie  H ö c h s tg e h a lte  fü r  P e s t iz id e  im  T r in k w a s s e r  l ie g e n  je  P e s t iz id  b e i 0 .1  jjg /L  u n d  d ie  S um m e  d e r  d e te k t ie r te n  

P e s t iz id rü c k s tä n d e  d a r f  d ie  K o n z e n tra t io n  v o n  0 .5  p g /L  n ic h t ü b e rs c h re ite n . In  d e r  P ro b e  5 3 2 3 1 0  w u rd e  v o n  

5 5 0  V e rb in d u n g e n  2 6  n a c h g ew ie s e n . D ie  K o n z e n tra t io n  d e r  d e te k t ie r te n  R ü c k s tä n d e  lie g t im  

K o n z e n tra t io n s b e re ic h  v o n  0 .0 1  -  0 .0 4  p g /L  u n d  e n ts p r ic h t s o m it  4 -1 6%  d e r u rs p rü n g lic h  d o t ie r te n  

K o n z e n tra t io n . 8 0 -1 0 0%  d e r  e in z e ln e n  P e s t iz id rü c k s tä n d e  w u rd e n  n ic h t m e h r  d e te k t ie r t . D ie  S um m e  d e r  

d e te k t ie r te n  P e s t iz id rü c k s tä n d e  in  d e r  P ro b e  5 3 2 3 1 0  e r fü llt m it 0 .5  p g /L  g e ra d e  n o c h  d ie  A n fo rd e ru n g  d e r  

T r in k w a s s e rv e ro rd n u n g  (T B D V , 2 0 1 8 ) .

D e r P e s t iz id g e h a lt d e r  P ro b e n  5 3 2 3 0 9  u n d  5 3 2 3 1 0  s in d  k o m p le t t  u n te rs c h ie d lic h ,  w a s  e v e n tu e ll d a ra u f  

h in w e is t , d a s s  d ie  P e s t iz id e  e in e  k u rz e  Z e it im  U m u n tu  P u reW a te r  S y s te m  v e rb le ib e n  (S o rp t io n ) u n d  d a n a c h  

a u s g e w a s c h e n  a b e r  n ic h t e lim in ie r t  w e rd e n . H ie r s te llt  s ic h  d ie  F ra g e , o b  m it  z u n e hm e n d e r  D u rc h f lu s sm e n g e  d ie  

n ic h t d e te k t ie r te n  P e s t iz id e  ü b e r  d ie  Z e it a u s g e w a s c h e n  w ü rd e n , o d e r  o b  d ie  R ü c k h a lte k ra f t  d e r F ilte rs y s te m e  

d a u e rh a ft a u s re ic h e n d  is t fü r  d ie  E lim in ie ru n g  d e r P e s t iz id e .

B e lp , 1 1 .0 1 .2 0 1 9

L e g e n d e : B G : B e s t im m u n g s g re n z e  (G re n z e  fü r  z u v e r lä s s ig e  Z a h le n w e r te )  D G : D e te k tio n s g re n z e  (k le in e re  S ig n a le  n ic h t s ig n if ik a n t)  S e ite  6  v o n  6

* : a u s s e rh a lb  A k k re d it ie ru n g < : k le in e r a ls  > : g rö s s e r a ls  n .n . : n ic h t n a c h w e is b a r (<  D G ) K B E : k o lo n ie b ild e n d e  E in h e ite n T S : T ro c k e n s u b s ta n z

D ie  A n a ly s e n  w u rd e n  g em ä s s  IS O  1 7 0 2 5  d u rc h g e fü h r t . D e r G e ltu n g s b e re ic h  d e r A k k re d itie ru n g  is t im  o ff iz ie lle n  V e rz e ic h n is  a k k re d it ie rte r P rü fs te lle n  fe s tg e le g t (w w w .s a s .c h ) . D ie  

R e s u lta te  in  d ie s em  Z e r t if ik a t b e z ie h e n  s ic h  a u s s c h lie s s lic h  a u f d ie  d ie s e r P rü fu n g  z u g ru n d e lie g e n d e n  P ro b e n . F ü r e in e  K o n fo rm itä t d e r v o r lie g e n d e n U n te rs u c h u n g  m it d e r G M P  

V e ro rd n u n g  (P IC -L e it fa d e n  e in e r G u te n H e rs te llu n g s p ra x is  fü r p h a rm a z e u t is c h e P ro d u k te ) is t e in  L o h n a n a ly s e n v e r tra g fü r d ie  g e n a n n te n  P ro d u k te n o tw e n d ig . D ie  e in g e s e tz te  

U n te rs u c h u n g sm e th o d e  w ird  im  Q M -P ro g ra m m  v o n  In te r la b o r la u fe n d  ü b e rw a c h t. W e ite re  K e n n d a te n  d e r U n te rs u ch u n g sm e th o d e  s o w ie  A n g a b e n  z u r M e s s u n s ic h e rh e it s te h e n  a u f 

A n fra g e  z u r  V e r fü g u n g . D ie  v o lls tä n d ig e  u n d  u n v e rä n d e r te  W e ite rg a b e  d e s  A n a ly s e n z e r t if ik a te s  is t  a u s d rü c k lic h  e r la u b t.  B E I 8 1 1  -0 0 5 6 7 -4 3 0 3 6 5 0 8


