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Foreword 

IS0 (the international  Organization for Standardization)  i s a worldwide federation of 

national  standards insti tutes (IS0 member bodies) .  The work of developing inter-  

national  Standards i s carried out through IS0 technical  commi ttees.  Every member 

body i nterested in a subject for which a technical  commi ttee has been set up has the 

right to be represented on that commi ttee.  i nternational  organizations,  governmental  

and non-governmental ,  i n l i ai son wi th ISO,  also take part i n the work.  

Draft i nternational  Standards adopted by the technical  commi ttees are ci rculated to 

the member bodies for approval  before thei r acceptance as international  Standards by 

the IS0 Counci l .  

International  Standard IS0 601  was developed by Technical  Commi ttee iSO/TC 27,  

Sol i d mineral  fuels,  and was ci rculated to the member bodies in November 1 979.  

i t has been approved by the member bodies of the fol lowing countries :  

Austral ia Germany,  F.  R.  

Austria India 

Belgi um Korea,  Rep.  of 

Bulgaria Netherlands 

Canada Poland 

Denmark Romania 

South Africa,  Rep.  of 

Uni ted Ki ngdom 

USA 

USSR 

Yugoslavia 

The member body of the fol lowing country expressed di sapproval  of the document on 

technical  grounds :  

Czechoslovakia 

Thi s International  Standard cancels and replaces IS0 Recommendation R 601 -1 967,  of 

whi ch i t consti tutes a technical  revision.  

0 International  Organization for Standardization,  1 981  0 
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I NTERNATIONAL STANDARD IS0 601 -1 981  (E)  

Sol id mineral  fuels -  Determination of arsenic content  
using the standard si lver diethyldi thiocarbamate 
photometric method of IS0 2590 

1  Scope and field of appl ication 

This International  Standard speci fies a method for the 

photometric determination of amounts of arsenic i n hard coal ,  

brown coal  and l igni te and coke using the si l ver 

diethyldi thiocarbamate method in  accordance wi th IS0 2590.  

The method i s appl icable to the determination of arsenic (As)  

contained ei ther i n  al l  the test solution or i n  the al iquot portion 

taken for the determination of between 1  and 20 pg correspon-  

ding to not l ess than 1  ppm in the test portion.  

2 References 

IS0 383,  Laboratory glassware -  I nterchangeable conical  

ground joints.  

IS0 2590,  General  method for the determination of arsenic -  

Si l ver diethyldi thiocarbamate photometric method.  

3 Principle 

Oxidation of the sample by ni tric and sulphuric acids or by the 

use of Eschka mixture.  Then,  using the method speci fied in  

I S0 2590,  reduction of the arsenic by zinc in  sulphuric acid or 

hydrochloric acid medi um wi th the formation of arsine and ab-  

sorption of the arsine in  a solution of si l ver diethyldi thiocar-  

bamate in pyridine,  fol lowed by photometric measurement  of 

the purpl i sh-red colour produced by the col loidal ly dispersed 

si lver at the maximum of the absorption curve (wavelength ap-  

proximately 540 nm) .  

NOTE -  The reaction of the formation of the col loidal  si l ver i s :  

AsHa + GAg(DDTC)  + 6Ag + 3H(DDTC)  + As(DDTC)s 

4 Reagents 

During the analysis,  use only reagents of recognized analytical  

grade,  and only disti l led water or water of equivalent qual i ty.  

Al l  the reagents and the zinc i n particular shal l  be free from 

arsenic or have a very l ow arsenic content.  In addi tion to the 

reagents speci fied in IS0 2590,  clause 4,  the fol lowing are re-  

qui red.  

4. 1  Sulphuric acid,  concentrated,  Q I ,84 g/ml ,  (for 7.2) .  

4.2 Ni tric acid,  concentrated,  Q I ,42 g/ml ,  (for 7.2) .  

4.3 Hydrochloric acid,  Q I , 1 8 g/ml ,  (for 7. 1 ) .  

4.4 Eschka mixture (for 7. 1 ) .  

Mi x two parts by mass of l ight calcined magnesium oxide wi th 

one part of anhydrous sodium (or potassium)  carbonate.  The 

mixture shal l  enti rely pass a test sieve of 21 2 pm nominal  aper-  

ture.  

5 Apparatus 

Al l  glass apparatus shal l  be constructed from borosi l i cate glass.  

Ground glass joints,  when used,  shal l  comply wi th the re-  

qui rements speci fied in  I S0 383.  The balance used shal l  be ac-  

curate to 0, l  mg.  

In addi tion to the apparatus speci fied in  IS0 2590,  clause 5,  the 

fol lowing i s requi red :  

5. 1  Digestion apparatus (see the figure)  (for 7.2) ,  con-  

sisting of the fol lowing :  

5. 1 . 1  Kjeldahl  flask,  of capaci ty 300 ml ,  fi tted wi th a 24/29 

ground glass socket complying wi th the requi rements of 

IS0 383.  

5. 1 .2 Fume ducts,  of outside diameter approximately 

28 mm,  fi tted wi th a dropping funnel  of capaci ty at least 1 5 ml  

and a 241 29 ground glass cone,  complying wi th the re-  

qui rements of IS0 383.  The fume ducts may be of one piece or 

assembled from separate uni ts by means of ground glass joints.  

5. 1 .3 Fume extractor,  consisting of a glass tube,  of 

diameter approximately 40 mm,  sealed at one end and drawn 

out at the other end to form a connection to the water pump.  

The tube i s fi tted wi th a drain stopcock and a series of l ipped 

holes to accommodate a number of fume ducts.  

5. 1 .4 Glass water pump.  

5. 1 .5 Digestion rack,  fi tted wi th several  posi tions,  each of 

which wi l l  accommodate a Kjeldahl  flask held at an  angle of 

45O,  wi th a holder for the fume extractor.  

5.2 Muffle furnace (for 7. 1 ) ,  electrical ly heated,  wi th a zone 

of substantial ly uni form temperature at 800 + 25 OC.  The ven-  

ti lation through the muffle furnace shal l  be such as to give 

about five ai r changes per minute.  
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