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D I T H I Z O N E  F I E L D  T E S T  

S O f i E  ' S U G G E S T I O N S  

During t h e  course  of  t h e  Laboratory'8 work on our  var ious  geochemical pro- 
cedures some p e r t i n e n t  f a c t o r s  about  t h e  d i t h i z o n e  f i e l d  test r e s u l t e d .  The 
fo l lowing a r e  comments on t h e  v a r i a t i o n s  obta ined and some sugges t ions  as t o  
how t o  reduce t h e  v a r i a t i o n  and o b t a i n  g r e a t e r  confidence i n  the  method. 

Each geochem k i t  should  c o n t a i n  e i t h e r  a  s o l u t i o n  wi th  known zinc;  o r  a 
s tandard  sediment sample t h a t  con ta ins  e x t r a c t a b l e  z i n c ,  t h a t  can be  used to  
test t h e  dye s o l u t i o n .  W e  have prepared such m a t e r i a l s  f o r  your use. 

Under t h e  b e s t  of cond i t ions  t h e  f i e l d  test is  n o t  highly reproducible.  On 
a number of samples wi th  up t o  t e n  t i t r a t i o n s  each,  t h e  standard d e v i a t i o n s  
averaged about 2 m l  wi th  range of about  50% of t h e  value. These v a l u e s  were 
obta ined i n  t h e  l a b o r a t o r y  under n e a r l y  i d e a l  condit ione.  We have found t h a t :  

1) The number of  s t r o k e s ,  speed,  rhythm, and v igor  of shaking c o n s t i t u t e  
major v a r i a b l e s .  These f a c t o r s  must be  r i g i d l y  standardized f o r  b e s t  repro-  
d u c i b i l i t y .  Shake slowly,  f o r  50 s t r o k e s ,  count ing  each dovn-stroke. 

2) The end-point should be observed in b r i g h t  l i g h t  away from co lo red  
ob jec t s .  Observing t h e  end-point a g a i n s t  a  whi t e  paper is  probably b e s t .  

3) Evident ly  some o r g a n i c  matter can completely bleach the  dye t o  c o l o t -  
less. I n  those  c a s e s  t h e  sample is j u s t  n o t  amenable t o  t h i s  test. - 

4) In  some c a s e s  t h e  dye does n o t  s e p a r a t e  from t h e  mud-water mix tu re  
and t h e  dye c o l o r  cannot  b e  seen. I n  such i n s t a n c e s  t h e  sample can be hand 
cen t r i fuged  by swinging t h e  c y l i n d e r  on t h e  end of a s t o u t  f i s h i n g  l i n e  ( w i t h  
a swivel) .  Th i s  is,  of  course ,  cumbersome bu t  i t  does f a c i l i t a t e  hand l ing  
c e r t a i n  d i f f i c u l t  samples. 

5 )  Contamination from t h e  sample-spoon, d i r t y  cy l inder ,  and f i a g e r s  is 
a s e r i o u s  problem. Wash t h e  c y l i n d e r ,  stopper,  and spoon thoroughly. Never 
touch any i t e m  w i t h  your f i n g e r s  t h a t  is to  come i n  con tac t  with t h e  8 o l u t i o n a e  
After washing t h e  spoon and s topper  do n o t  wipe because of t h e  l i k e l i h o d  o f  
contaminating t h e  s o l u t i o n s  - j u s t  wash thoroughly. 

6) Because o f  t h e  v a r i a t i o n  i n  t h e  test, whenever color from a sample 
is found i t  may have geochemical s ign i f i cance .  You should p r o b b l y  be w i l l i n g  
to  r u n  those  samples t h r e e  o r  four  times t o  e s t a b l i s h  t h e  degree of s ign i f%canc@,  
i.e., t h e  spread and average  value.  

7) Make an e f f o r t  t o  u s e  f i n e  sediment on ly  wi th  a m l n ~  of o r g a n i c  
matter. - 

8 )  W e  have found 1.t u s e f u l  dur ing  t h e  a n a l y s i s  to  have a c y l i n d e r  of 
f u l l y  t i t r a t e d  dye f o r  d i r e c t  end-point comparisons. 



DITHIZONE FIELD TESTS 

FIELD PROCEDURE 

1. Measure one le->el  3coopful  (0.1 t o  0.2 cc)  of sample, and t a p  i n t o  graduated  
cyld.-xler. 

2. Add 5 m l  of e x t r a c t a n t  ( s e e  Extr-HM below) t o  5 m l  mark. 
3. Add 1 m l  of d l t h i z c n e  s o l u t i o n  (see  Dz-HM below). 
4. I n s e r t  s topper  end shake b r i s k l y  50 t i m e s  o r  u n t i l  t he  d i th izone  s o l u t i o n  

is red ,  whiche-.-e~ oc.:crs f i r s t .  
5. Allow d i t h i z c a e  3 o l u t i o n  t o  c o l l e c t  a t  s u r f a c e  of l i q u i d  and obeerve 

color .  I f  grcnn, record  0; i f  b lue ,  o r  blue-gray, record 1; and i f  purp le  
or r e d ,  procced wi th  s t e p  6. 

6 .  Add 1 m l  more 35 d i t h i c o n e  s o l u t i o n  and shake b r i s k l y  50 t imes o r  u n t i l  
s o l u t i o n  is  red ,  whichs-~cr  occurs  f i r s t .  I f  c o l o r  i s  blue ,  record  2 ,  i f  
purple  o r  rcd ,  r e p e a t  t h e  shakeout e3ding d i t h i z o n e  s o l u t i o n  i n  increments 
of 2, 4, 4 ,  and 4 ,  u n t i l  b l u e  o r  blue-gray endpoint  is  reached. Record 
t o t a l  volua? of d i t h i z ~ n e  c o l u t i o ~  needed. If t h e  endpoint i s  overehot ,  
t h e  recorded va lue  may be  i n t e r p o l a t e d .  

7. In  t h e  f i e l d  prccedure,  t h e  time and v i g o r  of t h e  shakeout should be  the 
s2ne f o r  a l l  de terminat ions .  

HEAVY-METAL EXTFhCTAljT - f ~ x t  r -HFl) 

A f i v e  t i m e s  s ; . rergth a1~zmniu3 c i t r a t e  solut-ion t o  be  d i l u t e d  4 : l  wi th  metal- 
free water  f o r  f i c l d  u3e. 

1. Care fu l ly  weigh c u t  0.01 g of d ry  d i t h i z o n e  c r y s t a l s .  
2. Add t o  100 ml of to luene  (benzene, xylene,  chloroform, o r  carbon tetra- 

c h l o r i d e  may bc s u b s t i t u t e d ) ,  and a l low about  an hour to d i s so lve .  Th i s  
is t h e  s t o c k  s o l u t i o n  from which the f i e l d  d i t h i z o n e  s o l u t i o n 8  f o r  bo th  
t h e  hzavy-mztal a3d copper tcsts are prepared.  

3. Add s t o c k  ~ ~ l c t i o n  t o  to luene  xylene o r  benzene in a propor t ion  of  1:9- 
Th i s  i s  t h e  f l e l d  d i t h i z o r s  s o l u t i o n  f o r  t h e  heavy-metal t e s t  (Dz-HM). It 
should b e  p ro tec ted  from h e a t  and l i g h t .  

GENERAL KOTES 

Zinc, copper,  and l e a d  are t h e  p r i n c i p a l  heavy meta le ,  measured (a8 a group), ia 
t h i s  tes" T5.c s e n s i t i v i t y  of t h s  dc te rmtna t ion  of z i n c  is  considerably  h i g h e r  
than  t h a t  of  e i t h e r  ccFper or lcad.  

POOR REPRODUC!.SIX.ITI' OF DATA 

F a i l u r e  t o  reproduce r ~ s u l t s  nay be  due e i t h e r  t o  v a r i a b i l i t y  i n  t h e  samples 
o r  to lack of s tzndardi rs t 'on  of t h e  a n s l y t i c a l  technique.  Non-reproducibly 
a n a l y t i c a l  d a t a  i n  pres:*;.ably i d e n t i c a l  samples may appear a s  a r e s u l t  of  a 
variety of f s c t ~ r s .  A s a c p l e  high i n  o rgan ic  m a t t e r  n o t  uncommonly c o n t a i n s  
a rrr?zh h i g f . 2 ~  ccn~en t ra :  !cn of m-tal than  a non-organic sample from t h e  same 
l o c a l i t y .  Amthtr effcc: is t h a t  t h e  o r g a n i c  m a t t e r  i n  t h e  sample may cause  
a spur?ccs ly  kLf1: L - : d 5 - 1 3  due t o  p c r t i a l  f ad ing  of t h e  d i th izone .  Clay-sized 
m a t e r i e l  ngr;;r?li.y cs::tejns a h igher  concen t ra t ion  of  metal  than c o a r s e r  m a t e r i a l ;  



thus variability in grain size of o'sample can lead to poor reproducibility. 
' 

These effects can be reduced by restricting samples so far as possible to material 
with the same grain size and the same content of organic matter. If particles 
of minerals like malachite that contain the metal as a dominant constituent 
occur in the sample, a random variation in the number of such particles will 
cause wide variations in reported values of contained metal. This effect can 
be reduced by fine sieving. 

The principal analytical source of error in the dithizone field tests is in 
standardizing the time of shaking. The so-called "extractable" metal content 
of a,sample is not an-absolute quantity. It is normally greater the longer the 
extractions stay in contact with the sample. Thus the time between the be- 
ginning of the extraction and the time the colors are estimated is very critical 
and should be carefully standardized. Another source of analytical error 
comes from the yellowing and fading of the dithizone solution. As the solution 
deteriorates, the values as read tend to become progressively greater. Stock 
solution Is considerably more stable than the more dilute field solution. 

EXT.RACTION OF METAL FROM SAMPLE 

The first reaction in both the heavy-metal and the copper test is the ex- 
traction of the metal out of the solid sample and into the aqueous solution. 
This reaction starts as soon as the extractant first comes in contact with the 
sample. In the heavy-metal test, the extractant is a slightly alkaline solution 

. of ammonium citrate. This reagent will solubilize a large fraction of the 
metal held by ion-exchange forces on the surface of particles of organic matter 
and clay minerals, and a lesser fraction of the metal contained in freshly 
precipitated limonite. Metal held In residual and detrital minerals is removed 
very slowly and incompletely. 


