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SYNOPSIS 

A spectrophotomet'ic method was developed for the determination of cadmium 
in sulphide materials containing up to 200 mg of copper, iron, lead, or zinc individually 
or 100mg of each of these four elements in admixture. In the method, an initial liquid-
liquid extraction of cadmium from the matrix into a solution of tri-n-octylamine in 
benzene is followed by stripping into nitric acid. The cadmium is measured 
spectrophotometrically as the dithizone complex in chloroform at 518 nm. 

For a sample of >),5 g, the range of the method is 2 to 24 pg of cadmium per gram 
of sample. The relative standard deviation and accuracy of the method were 
determined on a reference material of lead concentrate with a certified lead content 
of 64 per cent and a.dmium content of 143 ± 5 fig/g (95 per cent confidence level). 
The accuracy of th- method was found to be about 97 per cent, and the relative 
standard deviation was 0,018. 

SAMEVATTING 

Daar is 'n spektrofotomeiriese rnetode ontwikkel vir die bcpaling van kadmium 
in sulficdmateriaal wat tot 200mg koper, yster, lood of sink afsonderlik, of lOOmg 
van elkcen van hierdie vier elemente vermetig bevat. In hierdic metode word 'n 
aanvinklikc vlocislof-vloeistof'.'kstraksie van kadmium uit die matriks in *n opiossing 
van tri-rt-oktielam'c.i in benseen in, gcvolg deur stroping in salpetersuur in. Die 
kadmium word sp^kfofotoinetries as die ditisoonkompleks in chloroform by 518 nm 
gemeet. 

Vir 'n monster van 0,5 g is die strek van die metode 2 tot 24 fig kadmium per gram 
monster. Die relaticwc standaardafwyking en akkuraathcid van die metodc is met 
'r verwysingsmatcriaal van 'n loodkonscnlraat met 'n gescrtiftscerde loodinhoud van 
64 persent en kadmiuminhoud van 143 ±5j*g/g bepaiJ (vertrouenspeil 95 persent). 
Daar is gevind dat die akkuraatheid van die metodc ongevecr 97 pcrscnt is, met 'n 
relatiewc standaardafwyking van 0,018. 
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The purpose of this investigation was to provide an 
alternative to instrumental methods for the determina
tion of cadmium in sulphide materials, particularly those 
containing high concentrations of copper, lead, and zinc. 
The determination of low concentrations of cadmium is 
particularly important, since cadmium compounds are as 
poisonous as those of mercury and arsenic1. 

One of the most sensitive and commonly used methods 
for the determination of cadmium is the diphenylthio-
carbazone (dil hi/one) specirophotomeiri.. procedure. 
However, this method suffers from a number of deficien
cies. Sali/mair published a procedure that overcomes 
many of the disadvantages of the use 01 dithi/one, in
cluding the need to purify the reagent. This procedure, 
however, requires that the impurities present in the 
sample—copper, lead, zinc, and iron—should amount to 
less than lOmg each. In addition an extra step i. required 
for the removal of the interference caused by e\e 1 small 
amounts of thallium (atxiut S jig). Since the materials that 
are analysed can have a copper, iron, lead, or zinc con
tent of up to 40 per cent, cadmium has to be separated 
from the interfering elements in excess of 10 mg before 
this method can be used. 

Vasyutinskii el al.s mentioned a liquid-liquid extrac
tion procedure based on tribenzylamine or tri-n-octyl-
amiix for the separation of cadmium frjm a number of 
dements including copper, zinc, and iron. However, they 
gave the details only for a procedure for the determina
tion of cadmium in cobalt and nicktl using tribenzyl
amine, and not tri-n-octylamine. 

In the present investigation, the amine separation was 
examined as a possible method of purifying the cadmium 
sufficiently for the dithizone measurement of Saltzman 
to be used. 

2. The Extraction of Cadmium 
2.1. Comparison of Tribenzylamine and Tri- n -octyl-

amine 
The extraction of 2 and 40pg of cadmium was tested 

with tribenzylamine and tri-n-octylamine in various 
diluents. Excellent extraction (98 to 101 per cent) was ob
tained with iriben/ylaiiiiiie in dichioroethane, as well as 
with trt-n-octylamine in benzene. Because of the lower 
density of tri-n-octylamine in benzene, which allowed the 
c i - removal of the aqueous phase, a 5 per cent solution 
was used in all further experiments. 

2.2. The Effect of Copper, Iron, Lead, and Zinc on 
the Extraction with Tri-n-octylamine 

The concentrates or ores (hat are analysed can contain, 
in addition to a variety of (race elements, up to 40 per 
cent lead, copper, or zinc and up to 30 per cent iron. 
The recovery* cf cadmium from solutions containing 
copper, iron, lead, and zinc, cither individually or in mix
tures, was investigated. The separation procedure involv
ed the extraction of cadmium from 0,3 M hydrobromic 

* In this report, recovery means amount determined as a percentage 
of the amount present. 

acid into a solution of tri-n-octylaminc in benzene, 
followed by back-extraction into nitric acid. A detailed 
description of the procedure is given in the Appendix. 

The recoveries are shown in Table I, together with the 
residual amounts of the four major impurity elements 
that the spectrophotometric measurement procedure 
using dithizonc would have to tolerate. 

The recoveries of cadmium at concentrations of both 
2pg and 40/xg were excellent. The amount of residual 
impurity elements varied, and it is obvious that one wash 
was insufficient for the removal of copper, and that the 
amount of zinc removed even by three washes was 
marginal. 

2.3. The Effect of Hydrobromic Acid Washes 
As much of the major impurity elements as possible 

should be removed, since the dithizone measurement has 
limited capability in the presence of impurities. However, 
large numbers of washes may lead to a loss of cadmium. 
"Hie results of tests on these factors are shown in Table 2. 

It is clear that the recovery of cadmium was quan
titative with up to five washes, and that four washes 
resulted in a satisfactory content of residual zinc of about 
2mg. In all the subsequent work, therefore, four washes 
with 0,3 M hydrobromic acid were used. 

2.4. The Extraction of Cadmium and Thallium 

If the conditions specified by Saltzman2 for the 
dithizone measurement procedure arc used, the only ele
ment that will interfere when present in small quantities 
(of the same order of magnitude as cadmium) is thallium. 

Solutions containing 5 pg of cadmium and between 50 
and 1500jig of thallium were treated by the tri-n-
octylamine extraction procedure, and the cadmium and 
thallium contents were measured by atomic-absorption 
spectrophotometry. Trie recoveries of cadmium were 
found to be quantitative, and less than 5 fig of residual 
thallium remained, ev>;n in the solution that originally 
contained I500pg of thallium. (The lower limit of deter
mination of thallium by this procedure is 5 fig.) 

3. Spectrophotometric Measurement of Cadmium 
with Dithizone 

3.1. Quality of Chloroform 
Initial work with solutions of dithizone in chloroform 

during the preparation of calibration graphs yielded er
ratic, low results, particularly at higher concentrations 
of cadmium. The problem was traced to the chloroform 
that was used. An examination of a number of bottles 
of analytical-reagent chloroform indicated that there were 
wide variations in the quality, even in bottles apparently 
derived from the same batch. Salt/man2 recommended 
the use of chloroform marked as having passed a test of 
the American Chemical Society that he referred to as the 
'Suitability for Use in Dithizone lest'. However, this 
grade of chloroform was not available. It was found that 
most (but not all) chloroform of analytical-reagent quality 
could be rendered suitable for use by four washes with 
water as described in Section 3.I8 of the Appendix. 



DETERMINATION OF CADMIUM IN SULPHIDE MATERIALS 

TABLE I 

Recovery* of cadmium in the presence of copper, iron, had. and zinc 

Amount present Recovery 
No. of 

0.3 M HBr 
«ashes 

Cd Cu re Pb Zn Cd Cu Fe j Pb / n 
No. of 

0.3 M HBr 
«ashes MS ra» U ™g 

No. of 
0.3 M HBr 

«ashes 

2 200 - 104 4.3 _ - - 1 
40 100 - - - 9« <0.5 - - 3 

2 - 200 - - 9R - <0.5 - - •» 
40 - 200 - - 9« - <0.5 - •> 
2 - - 200 - 94 - - 0.9 - 2 

40 - - 200 - 97 - - 0.7 - 2 
2 - - - 200 114 - - - 7.0 2 

40 - - - 200 99 - - - 7.0 2 
2 100 100 100 100 102 <0.5 <0.5 <0.5 4.2 3 

40 - - - - 100 <0.5 <0,5 <0.5 4.0 3 
i 

' All the measurements were carried out by fkirne atomic-absorption spectrophotometry win an air-acetylene mixture, 
and each result is the mean of two individual determinations 

TABLE 2 

Effect of hydrobromic acid washes* on the recoveries of 
cadmium and zinc 

Number of washes Recovery of Cdt, v» Residual Znt, mg 

2 
3 
5 

102 102 
101 101 
100 101 

4.8 6.7 
3.0 3.2 
0.54 0.75 

• 0 . 3 M Hrir 
t I0pg of cadmium and 200mg of /inc were prevent in each solution 

All the measurements were carried out by flame atomic absoiption 
spectrophotometry with an air-acetylene mixture 

TABLE 3 

Recovery of cadmium from synthetic samples* 

Sample Tl present Cd present Cd recovered 
no. « i W •» 

1 Nil 2.0 104 
2 Nil 2.0 104 
3 Nil 10,0 101 
4 
5 

Nil 
100 

10.0 
2.0 

102 
107 

6 1000 2.0 106 

* All the samples contained 0.1 g of each of copper, iron, 
lead, and /inc. Details of the method are given in the 
Appendix 

TABLE 4 

Precision and accuracy of the method* 

Reference material 

Designation 

A 4<>2t 

Matrix 

64*'. Pb 

Cadmium 
/ ig/g 

14.1 » 5 

Mass of 
sample 

I! 
0.06 

Cadmium, fifg 

Amount 
Jcicrmincd 

136 
141 
139 
139 

135 
142 
139 

Standard 
Mean deviation 

(?) ft/ 

138,7 2.5 

" Details of the method arc given in the Appendix 
t C P B I . Issued by ihc Canadian Certified Reference Materials I'riijccl (( ANMI I) 

Relative 
standard 
deviation 

h,) 

0.018 

2 



DETERMiNATiON OF CADMIUM IN MjLPKIUfc MAIfcRIALS 

3.2. Extraction with Dithizone 
Cadmium was extracted into a solution of dithizone 

in chloroform from an alkaline solution containing 
cyanide, hydroxylamine hydrochloride, and potassium 
sodium tartrate. Zinc, copper, and iron were complexed 
by the cyanide and tartrate, and the hydroxylamine 
minimized the oxidation of the dithizone. 

The abwrbance of the organic extract was measured 
at a wavelength of 5l8nm in 20mm cuvettes. 

4. Results 
4.1. Determination of Cadmium in Synthetic 

Samples 
Synthetic samples with the composition» shown in 

Table 3 were prepared, and the cadmium content was 
determined by the procedure outlined in the Appendix. 

As can be seen from the results in Table 3, the 
recoveries of cadmium ranged from 101 to 107 per cent 
in the presence of 0,1 g of each of copper, iron, lead, and 
zinc, and in the presence of 1000/ig of thallium. 

4.2. Precision and Accuracy 
No standard reference materials with suitably low cad

mium contents (of abott 5 to 20/xg/g) were available. 
The precision and accuracy of the method were therefore 
tested on a reference material of lead sulphide with a 
cadmium content of I43pg/g. The results are shown in 
Table 4. 

The accuracy was within the 95 per cent confidence 
limits for the sample, and the relative standard deviation 

of 0,018 is very good in view of the small quantity of cad
mium (8/(g) being measured. 

5. Conclusions 
The method is satisfactory for the recovery of 2 to 

10 ug of cadmium in the presence of 0,1 g of each of cop
per, iron, lead, and zinc in synthetic solutions. It is like
ly that the tolerance to the major impurities is greater than 
these figures indicate, since less than I mg of each of cop
per, iron, and lead, and about 2mg of zinc were present 
after the tri-fi-octylamine separation. This, however, was 
not tested. The amounts of impurities that can be pre
sent for the dithizone measurement are approximately 
S mg each. A further advantage of the method is its 
tolerance to the presence of thallium. Normally, a fur
ther separation step would be required to ensure that 
thallium, if present, does not interfere with the dithizone 
measurement. 

The results obtained for the reference material of lead 
concentrate agree well with the certified figure. 

6. References 
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DETERMINATION OK CADMIUM I N SULPHIDE MATERIALS 

El. Cadmium 
C.'R E2. Copper, cadmium in 

E2. Lead, cadmium in 
E2. Zinc, cadmium in 

APPENDIX 

THE SPECTROPHOTOMETRIC DETERMINATION OF CADMIUM IN SULPHIDE MATERIALS 
LABORATORY METHOD NO. 48« 

1. Outline 

The sample is treated with hydrochloric acid, then with 
nitric acid in the presence of bromine, and finally with 
sulphuric acid. After dilution, an aliquot portion of the 
filtered solution is treated with hydrobromic acid, and 
the cadmium is extracted with iri-n-octylamine dissolved 
in benzene to separate it from the bulk of most of the 
interfering elements. 

The cadmium is stripped from the organic phase with 
nitric acid. The nitric acid solution is then evaporated. 
tartrate, hydroxy amine, and cyanide are added, and the 
cadmium is extracted into a solution of dithizonc in 
chloroform. The cadmium is stripped into a solution of 
tartaric acid and r--extracted into a solution of dithi/one 
in chloroform. The absorbancc of the cadmium-
dithizone complex is measured at 5l8nm. 

The method is an adaptation of published pro
cedures'". 

2. Application 
The method :s applicable to the determination of 

cadmium in sulphide ores and concentrates of copper. 
lead, and /inc containing up to 200mg each of copper, 
lead, iron, or zinc, oi tniV"r<> containing up to lOOmg 
of each of the above four elements. The lower limit of 
determination for cadmium is about I fig g (in a 0.5 g 
sample). The relative standard deviation of the method 
in a lead concentrate with a cadmium content of 143 /tg g 
was found to be 0.OI8. The accuracy of the method is 
approximately 97 per cent. The total elapsed time for 2 
determinations and 10determinations arc lOand 15 hours 
respectively. 

3. Reagents 
All the reagents used must be of A.R. grade or similar 

quality. The water used must be distilled or of similar 
quality. 

(1) Hydrochloric Acid 
Relative density 1.19. 

(2) Sitric Acid 
Relative density 1,40. 

(3) Mirk acid, IM 
Dissolve 35 ml of nitric acid (relative density 1,40) 
in water, and dilute (o 500ml. 

(4) Bromine 

(5) Sulphuric Acid 
Relative density '.84. 

(6) Sulphuric Acid .* ilution. 1:1 hy volume 
Mix equal volun JS of water and sulphuric acid, 
taking the normal precautions. 

(7) Hydrohromic Acid. I.6M 
Dissolve 36ml of hyd: >bromic acid (relativedensity 
1,5) in water, and dilute to 500ml. 

(8) Hydrohromic Acid. It.JIM 
Dissolve 18 ml of hydrobromic acid (relative density 
1.5) in water, and dilute to 500ml. 

(9) Benzene 
(10) Tri-n-octylamine 
(11) Tri-n-octylamine solution. 50ml/l 

Dissolve 5 ml of tri-n-octylai tine in benzene, and 
dilute to 100ml with benzene. 

(12) Dichloroethane 
(li) Potassium Sodium Tartrate .'olution, 250g/I 

Dissolve 25g of KNaCiH.iO,.-4H;0 in water and 
dilute to UN)ml. 

(14) Sodium Hydroxide (40"'»)-Potassium Cyanide (Co) 
Solution 
Dissolve 100u of sodium hydroxide and 2.5g of 
potassium cyanide in water, and dilute to 250ml 
(Note I). Store in a polyethylene container. The 
solution can be used for about I month. 

(15) Sodium Hydroxide <40"'n)-Potassium Cyanide 
(0.05"o) Solution 
Dissolve 100s of sodium hydroxide and 0,125g 
potassium cyanide in water, and dilute to 250ml 
(Note I). Store in a polyethylene container. The 
solution can be used for about I month. 

(16) Hydroxylamine Hydrochloride. 200g/l 
Dissolve 20 g of hydroxylamine hydrochloride in 
water, and dilute to !00ml. 

(17) Pithizone (diphenylthiocarhazone) 
(18) Chloroform 

The chloroform must be of a grade that is suitable 
for use with dithizonc. It can be purchased marked 
as being suitable. It was found that some unsuitable 
grades of chloroform became satisfactory when 
extracted four times for periods of 1 minute with 
water and then filtered through a triple layer of no. 
540 Whatman filter paper. To test the suitability of 
the chloroform, dissolve I mg of dithizonc in 10ml 
of chloroform. Add Ihis solution drop by drop to 
10ml of chloroform contained in a test tube until 
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a faint green colour is produced. Stopper the tube. 
The colour should be stable for 5 hours. 

(If) Dithizone Solution. SOmg/l 
Dissolve 80mg of dithizone in 1 Hire of chloroform. 
Store the solution in a brown bottle in a refrigerator. 
If the chloroform is of a satisfactory quality, the 
solution will be stable for at least 2 weeks. 

(20) Dithizone Solution. Sntg/l 
Dissolve 4,0 mg of dithizone in 500 ml of chloro
form. Use within 3 hours of preparation. 

(21) Tartaric Acid Solution, 20g/l 
Dissolve 20g of tartaric acid in water. Dilute to 1 
litre and mix. Store the solution in a polyethylene 
bottle in a refrigerator. The solution is stable for at 
least 3 weeks. 

(22) Standard Cadmium Solution, lOOOmg/l 
Dissolve 0,5000g of pure cadmium metal in 25 ml 
of hydrochloric acid. Dilute to 500ml in a 
volumetric flask and mix. 

(23) Standard Cadmium Solution, SOmg/t 
Transfer 25,0 ml of the 1000 mg/1 standard cadmium 
solution to a 500 ml volumetric flask containing 
25 ml of hydrochloric acid. Dilute to the mark, and 
mix. 

(24) Standard Cadmium Solution, lmg/1 
Transfer 10,0ml of the 50mg/I standard cadmium 
solution to a 500 ml volumetric flask containing 
25 ml of hydrochloric acid. Dilute to the mark and 
nix. 

4. Mass of Sample and Aliquot Portions 

Use 0,5g of sample. The relevant dilutions are given 
in Table 1-1. 

TABLE I-l 

Dilution required for sample of 0,5 g 

Estimated concentration 1 

of cadmium in sampli Dilution Aliquot portion 
ng L. 

ml m l 

2 to 24 i l.se conplctc siimp'c 
16 lo 48 j 50 2.5 
40 lo 120 50 10 
80 to 240 1 50 S 

5. Procedure 
The figures in parentheses refer to the reagents listed 

in Section 3. 

5.1. Separation of Cadmium 

a. Transfer 0,5g of the sample to a I25ml conical 
beaker. 

b. Start a blank determination, and treat (he blank in 
the same manner as the sample, using the same 
reagents. 

c. Add 5 ml of water, and swirl *o suspend the sample. 
Add 5 ml of hydrochloric acid (I), place the beaker 
on a hot-plate, and allow the contents to simmer for 
10 minutes. 

d. Allow the solution to cool, and add 5 ml or nitric icid 
(2) and 0,5 ml of bromine (4). 

e. Allow the solution to react for 10 minutes, and then 
boil gently for 20 minutes. 

f. Allow the solution to cool, carefully add 20 ml of 1:1 
sulphuric acid (6), and heat gently until fumes of 
sulphuric acid are evolved. 

g. Allow the solution to cool, carefully wash down the 
sides of the beaker with water, and re-heat the 
solution until fumes of sulphuric acid are evolved. 

h. Allow the solution to cool, add about 30ml of water, 
and boil the solution for 5 minutes. 

i. Separate any insoluble material by filtering the 
solution through a no. 542 Whatman filter paper into 
a 125ml conical beaker. Wash four times with hot 
water. 
OR 
Allow the solution to cool and transfer it to a 50ml 
volumetric flask, dilute to the mark with water, mix, 
and allow any precipitate to settle. Filter a suitable 
portion through a small dry no. 542 Whatman filter 
paper, discarding the first 5 ml of filtrate. Using a 
pipette, transfer a suitable aliquot portion to a 125 ml 
conical beaker. 

j . Evaporate the filtrate to dryness. 
k. Add 3 ml of hydrochloric acid (1), and c aporate to 

dryness. Repeat this step. 
1. Add 25 ml of 0,6 M hydrobromic acid (7), and heat 

to dissolve the salts. Allow the solution to cool, 
transfer it to a 125 ml separating funnel, and dilute 
it to 50ml. 

m. Add 10ml ot iri-n-octylaminc solution (II), and 
shake for 5 minutes. Allow the phases to separate, 
and discard the lower, aqueous phase. 

n. Wash the ben/ene phase four times by shaking for 
l-minute periods with 10ml portions of 0,3M 
hydrobromic acid (8). Discard the aqueous-wash 
phases. 

o. Extract the cadmium and small amounts of other 
elements from the organic phase by shaking three 
times for 1-minute periods with 10ml portions of I M 
nitric acid (3). Combine the nitric acid extract 
solutions in a 125 ml separating funnel. Discard the 
organic phase. 

p. Remove most of :hc residual amine by extracting 
twice for I-minute periods wi'h 5 ml portions of 
dichlorocthane (12). Discard the dichloroethane. 

q. Transfer the nitric acid extract solution to a 125 ml 
conical beaker. Add I ml of 1:1 sulphuric acid (6), 
and evaporate until lumes of sulphuric acid are 
evolved. 

r. Allow to cool, add 3 ml of nitric acid (2), and 
evaporate un'.il fumes of sulphuric acid are evolved. 

s. Repeat step r until ail the carbon has been oxidised, 
i.e. until the solution is either colourless or 
permanently light yellow. 

t. Add 3 ml of hydrochloric acid (I) and evaporate until 
fumes of sulphuric acid ate evolved. Repeat the 
addition of hydrochloric acid and the evaporation. 

5 



nFTFRMINATION OF CADMIl, . 

u. Dissolve the salts by warming the solution with 10 ml 
of water plus 0,2ml of hydrochloric acid (I). Cool, 
and transfer the solution to a 125 ml separating 
funnel. Dilute to 25 ml. 

v. Add I ml of potassium sodium tar»rate solution (13), 
5 ml of 40̂ 0 NaOH-lVo KCN solution (14), and I ml 
of hydroxylamine hydrochloride solution (16) 
(Note 1). 

w. Add 10ml of refrigerated 80mg/l Jithizone solution 
(19), and shake for 1 minute. Allow the phases to 
separate, and transfer the dithizone solution to a 
second 125 ml separating funnel containing 25 ml of 
refrigerated tartaric acid solution (21) (Note 2). 

x. Repeat step w. Combine the dithizone extracts in the 
funnel containing the tartaric acid. Wash the aqueous 
phase once <vith 10 ml of chloroform (18), and add 
the latter lo the previous extracts. 

y. Extract the cadmium into the tartaric acid solution 
by shaking the funnel for 2 minutes. Discard the 
lower, organic phase, and wash the tartaric acid 
solution with 10 ml of chloroform (18) by shaking for 
half a minute. Discard the chloroform, removing as 
much as possible, but ensuring that there is no loss 
of tartaric acid solution. 

5.2. Colour Development and Absorbance 
Measurement 

The figures in parentheses refer to the reagents listed 
in Section 3. 
a. Remove any chloroform from the surface of the 

tartaric acid solution by blowing a stream of clean 
air onto the surface. 

b. Add successively, mixing after each addition, 0,25 ml 
of hydroxylamine hydrochloride (16), 20,0 ml of 
8mg/l dithizone solution (20) dispensed from a 
pipette, and 5 ml of 40% NaOH-0,05»o KCN 
solution (15). 

c. Shake for I minute and allow the phases to separate, 
u. Place a roll of filter paper in the stem of the 

separating funnel and discard the first 2 ml of the 
chloroform solution. Collect the remainder in a test 
tube, and stopper the tube. The colour is stable for 
at least 3 hours in the absence of strong light, 

e. Measure the absorbance of the solution at 518 nm in 
20 mm cuvettes using chloroform as the reference 
solution. 

IN SULPHIDE MATERIALS 

f. Relate the absorbance to the cadmium content by 
using the calibration graph. 

6. Calibration 
The figures in parentheses refer to the reagents listed 

in Section 3. 
a. Transfer 0, 0,5, 1,0, 2,0, 4,0, 8,0, 12,0, and 16,0ml 

of the 1 mg/l standard cadmium solution (24) to a 
series of 125 ml separating funnels. Aod 0,2 ml of 
hydrochloric acid (I) and dilute to 25ml. 

b. Treat the solutions as in "steps v to y of Section 5.1 
and a to e of Section 5.2. 

c. Prepare a calibration graph relating the absorbances 
to the amounts of cadmium 

7. Calculation 

Cadmium, <7o = 

(/tg of Cd in sample - ^ g of Cd in blank) x 100 
Mass of sample (g)x 106 

/xg of Cd in sample-fig of Cd in blank 
Mass of sample (g)x 104 

8. Notes 
1. Potassium cyanide is a dangerous poison. Handle 

it with care, and dispose of unused reagent and used 
analytical solutions in an approved manner. 

2. Strong alkali reacts with chloroform dissolved in 
water to yield a product that partially inhibits the 
formation of the coloured cadmium-dithizone 
compound. Therefore, after the first mixing of 
alkali and chloroform solutions, the subsequent 
operations must be carried out without delay. 
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