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JAPANESE INDUSTRIAL STANDARD JIS8

. Methods for Determination of Arsenic in Ores M 8132-1986

1. Scope

. This Japanese Industrial Standard specifies the methods for determination
of arsenic in ores. This standard, however, is not applicable to the ores whose
determination of arsemc has been specified in others Japanese Industrial
Standards.

2. General Items

The general items in common to the methods for determination shall be in
accordance with JIS K 0050, JIS K 0115 and JIS K 0121.

3. Sampling and Treatment of Sample

3.1 Sampling and Preparation of Sample = Sampling and preparation of sample
. shall be In accordance with JIS M 8101 and JIS M 8083.

3.2 Weighing of Sample Weighing of sample shall be as follows:

(1) When weighing the sample, care shall be taken to make the sample re-
present the average composition by mixing sufficiently with stirring,
and it shall be ascertained that the sample has not been contain with
any alisn matters.

(2) After the sample is dried in an air bath controlled at 106 £5 °C for 2 h,
cool it in a desiccator to room temperature. It is necessary to repeat
this operation until the drying loss becomes 0.1 % or less after 2 h
drying. The drying condition for the sample that is easily changed
owing to the component such as sulfides shall be decided by the agree-
ment between the parties concerned.

(3) A chemical balance shall be used for weighing, and the specified mass
shall, as a rule, be welghed to the nearest 0.1 mg.

‘ -4. Expression of Analysis Values and Cautions for Operation

4.1 Expression of Analysis Values The expression of analysis values shall
be as follows:

(1) Analysis values ghall be expressed by percentage and, in accordence
with JIS Z 8401, values shall be rounded off to the fourth decimal place
in the case of less than 0.1 %, and to the third decimal place in the case
of 0.1 % or more.

. "Applicable Standards: See page i4. )
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(2) Each analysis shall be carries out twice in the same laboratory and, O =

when the difference between the results of the two analyses is less than
the tolerance in chamber, hereinafter referred to as the "tolerance," the
average shall be calculated, rounded to the third decimal place in the
case of less than 0.1 %, and to the second decimal place in the case of
0.1 % or more, in accordance with JI1S Z 8401.

(3) When the difference is more than the tolerance, two analyses shall be
carried out anew.

(4) The tolerance is given in Table 1.

Table 1. Tolerance (1)

Determinating Limit for centents f:bg?gtgge(%)

method C (repeated)
Distilling separation 0.5 to 5 excl. 0.100 o .
lodometry 5 and over 0. 200
Atomic absorptiometry 0.1 to 0.5 excl. 0.025
after separating by
coprecipitation with iron 0.5 to 1 excl. 0.030
hydroxide ' 1 to 5 excl. 0.200
Ag.-DDTC absorptiometry
after separating by copre- 0.002 to 0.02 excl. _ 0.0020
cipitation with iron
hydroxide 0.02 to 0.2 excl. 0.0200

Note () When two values fall in each of two limits, the tolerance for the
- limit corresponding to the average value shall be applied.

4.2 Precaution for Analysis Operation Blank tests shall be carried out :
through whole analysis operation, and measured values shall be corrected. o )

5. Determinating Method

5.1 Division of Methods The determination of arsenic in ores shall be
carried out in accordance with either one of following methods:

(1) Distilling Separation lodometry  This method is applicable to the sample
containing arsenic by 0.5 % or more.

(2) Atomic Absorptiometry after Separating by Coprecipitation with Iron
Hydroxide This method is applicable to the sample containing arsenic
by 0.1 % or more up to 5 % excl.

(3) Ag‘DDTC Absoprtiometry after Separating by Coprecipitation with
Iron Hydroxide This method is applicable to the sample containing
arsenic by 0.002 % or more up to 0.2 % excl.
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5.2 Distilling Separation Iodometry

5.2.1 Summag{v_. Decompose the sample with nitric acid, hydrobromic acid,
and hydrochloric acid, and heat it to concentrate after adding sulfuric acid until
white fume {s issued. Dissolve it by adding hydrochloric acid, and, after add-
ing hydrazinium chloride and potassium bromide, distill the solution using
the distilling epparatus for ersenic. Slightly alkalize the distillate by adding
sodium hydrocarbonate and, after adding potassium iodide, titrate with iodine

" standard solution using starch solution as the indicator.

5.2.2 Reagents Reagents shall be as follows:
(1) Hydrochloric acid
(2) Hydrochloric aci-dl (L +1)
(3) Nitric acid

’ (4) Hydrofluoric acid

(5) Hydrobromic acid
(6) Sulfuric acid (1"+ 1, 1 -1- 10)
(7) Sodium hydroxide solution (50 w/v %)
(8) Bromine |
(9) Sodium hydrogencarbonate

(10) Potassi.um bromide ‘

(11) Potassium iodide solution (10 w/v %) Prepare this solution at each
time of use.

(12) Potassium permangenate solution (0.5 w/v %)
. (13) Hydrazinium (2+) chloride (Hydrazin hydrochioride)
(14) Hydraginium (2+) sulfate (Hydrazin sulfate)

(16) Ilodine standard solution Dissolve 12.7 g of iodine and 40 g of potas-
gsium iodide in about 25 ml of water and, adding three drops of hydro-
chloric acid, dilute with water up to 1000 ml. Transfer into a brown
bottle to preserve it, Though 1 ml of this solution is equivalent
to about 0,0037 g of arsenic. Carry out standardization as follows:

Welgh out 0.15 g of arsenic trioxide [ specified in JIS K 8005] to
the nearest 0.1 mg into a 300 ml beaker, ‘add 10 ml of sodium hydro-
xide solution (10 w/v %), and dissolve it by heating. After cooling,
add a few drops of phenolphthalein solution as the indicator, and
add drop by drop sulfuric acid (1 + 10) until the solution becomes
colorless. Dilute with water up to about 150 ml, and meke slightly
alkaline the solution by adding about 5 g of sodium hydrogencarbo-
nate. Hereafter, treat and titrate the solution according to thé pro-
cedures given in 5.2.6 (7), and calculate the amount of arsenic¢ equi-

. . valent to 1 ml of iodine standard solution.
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_ GX0.7574
h=="y

where /i : mass of arsenic equivalent to 1 ml of iodine standard
solution (g)

G : mass of arsenic trioxide (g)
V. : consumed volume of iodine standard solution (mil)

0.71574 : mass of arsenic equivalent to 1 g of arsenic trioxdde
(g - :

(18) Potassium bromate standard solution Dissolve 2.78 g of potassium
bromate in water and dilute up to 1000 ml. Though 1 ml of this
solution is equivalent to about 0.0037 g of arsenic. Carry out
standardization as follows:

Weigh out 0.15 g of arsenic trioxide (specified in JIS K 8005) to
the nearest 0.1 mg into a 300 m! beaker and, after adding 10 ml of
sodium hydroxide solution (10 w/v %), dissolve it by heating. After O
cooling, add 100 ml of hydrochloric acid (1 + 1), and operate and
titrate the solution in accordance with the procedures given in Note
(%). Calculate the mass of arsenic equivalent to 1 ml of potassium
bromate standard solution in accordance with the following formula:

4 =GX0.1574
: V.

where £ : mass of arsenic equivalent to 1 ml of potassium
bromate standard solution (g)

G : mass of arsemnic trioxide weighed out (g)

V, = consumed volume of potassium bromate standard
solution (ml)

0.7574 : mass of arsenic equivalent to 1 g of arsenic tri-

oxide (g)
(17) Starch solution Add a little of water to 1 g of starch (soluble) and ‘
agitate sufficiently to mix. Pour the mixture little by little into about

500 ml hot water while stirring and, after boiling for about 1 min,
allow to stand for cooling. Prepare this solution at each time of use.

(18) Methyl orange solution (0.1 w/v %)

(19) Phenolphthalein solution Dissolve 0.1 g of phenolphthalein in 90 ml
of ethanol (95), and dilute with water up to 100 ml.

5.2.3 Apparatus The apparatus shall be as follows:

Arsenic Distilling Apparatus The apparatus is exemplified in Fig. 1.
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