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INTERNATIONAL STANDARD

ISO 3549-1976 (E)

Zinc dust pigment for paints

0 INTRODUCTION

This International Standard deals with zinc dust pigment for use in protective coatings. The material complying with this
International Standard is quite suitable for the usual types of zinc paint but it does not necessarily cover the requirements of
industries other than the paint industry. The possibility of including a requirement for particle size has been carefully con-
sidered, and it has been decided to include a clause that particle size distribution limits may be specified but both the method
and limits should be agreed between the interested parties. With regard to the analytical methods given in this International
Standard, more up-to-date methods such as atomic absorption methods are currently being developed by Technical

Committee 1ISO/TC 18, Zinc and zinc alloys, and Technical Committee ISO/TC 35; when these are finalized| they may be in-
cluded ir] any future revision. Meanwhile, such methods may be used by agreement between the interestéd pqrties.

1 SCORE AND FIELD OF APPLICATION

This Int¢rnational Standard specifies requirements for zinc
dust pigment manufactured by a distillation process,
suitable |[for use in protective coatings. It does not cover
zinc pigments of other physical form such as zinc flake, as
this would make the document unduly complex.

2 REFERENCES

1SO 713] Zinc — Determination: of lead and cadmium
contents|— Polarographic method.

1SO 714 Zinc — Determination of iron content --
Photomdtric method.,

ISO 787X VI, General methods of test for pigments
Part XMl : Determination of residue on sieve by a
mechani¢al flushing procedure.

150 842
Sampling.

Raw materials for paints .and varnishes —

1SO 2590, General method for the-determination of arsenic
— Silver Wiethyldithiocarbamate photometric method.

3 REQUIRED CHARACTERISTICS AND THEIR TOL-
ERANCES

Zinc dugt pigment for paints shall have the characteristics
shown in table 1.

TABLE 1 — Composition(©f zinc dust pigment

Characteristic Requirement Test method
%Am/m) .
To{al zinc content / )
expressed as zinc 98 min. Clause 6
(Zn)
Metallic zine 94 min. Clguse 7 or 8;
content (Zn) the partjcular method to
be agrded between the
i intefested parties
Lead (Pb) 0,2 max. 1SO 71B and clause 91
Cadmium (Cd) 0,2 max. 1SO 71B and clause 91!
Iron (Fe) ‘0,2 max. iSO 714 and clause 107)
Arsenic {As) 0,000 4 (4 mg/kg)| 1SO 25P0 and clause 11
max.
'Matt'er insoluble 0,2 max. Clause 12
in acid

1) or other suitable methods such as atomic alpsorption methods,
as agreed between the interested parties.

NOTE — If the zinc oxide content is requirg¢d, this should be
calculated from the difference between the totgl zinc content and
the metallic zinc content.

TABLE 2 — Residue on sieve requirgments

Nominal size of ; .
sieve aperture Rdee on sieve
oy 9 max.

um

4 RESIDUE ON SIEVE AND PARTICLE SIZE
[OPTIONAL]

The material shall meet the sieve residue requirements
shown in table 2 when examined by the method described
in 1SO 787/XVIII, or other methods as agreed between the
interested parties. A 50 g test portion should be used for
the test.

If required, mean particle size or the particle size
distribution may be specified but both the {imits and the
method shall be agreed between the interested parties.

125 o
90 0.1
45 3,0

NOTE — For certain uses, zinc dust is required with lower residues
on the 90 and 45 um sieves than those shown in table 2. In these
cases the residue on sieve limits should be agreed between the
interested parties. -

5 SAMPLING

A representative sample of the material shall be taken in
accordance with 1SO 842.

NOTE ~— It is pointed out that the sample should on no account be
dried before testing and any portion of the sample not used should
not be returned to the sample container.
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purity.

METHODS OF TEST

During the analysis, use only reagents of recognized analytical reagent grade, and only distilled water or water of equivalent

6 DETERMINATION OF TOTAL ZINC CONTENT

6.1 Reagents
6.1.1  Hydroch

6; 1.2 Hydroch

Dilute 200 ml
water.

6.1.3 ' Sulphuri

loric acid, o 1,18 g/ml.

’

bf the hydrochloric acid (6.1.1) to 1| with

s acid, 1 + 1 solution.

Slowly add 1 pgrt by volume of sulphuric acid, 0 1,84 g/ml,

to 1 part by vol

6.1.4 Nitric ac

ime of water.

d, 0 1,42 g/ml.

6.1.5 Ammonih solution, 0 0,880 g/m!.

6.1.6 Buffer s

Dissolve 200
(NH,OH.HC) i

lution.
g of hydroxylammonium  chloride
n approximately 300 ml of water. Dissolve

28 g of sodium hydroxide in approximately 300 ml of
water. Combind the two solutions, cool and dilute to 11|

with water.

salt, dihydrate,

solution, zinc factor T, in g Zn/ml, i.e. 1-ml

6.1.7 Ethylenldinitrilotetraacetic acid (EDTA), disodium

of disodium E
of zinc.
Dissolve about

TA solution will form a complex with)7T g

PO g of disodium EDTA, dihydrate, in water

and ‘make up fo 11 with water. Store in_a\polyethylene

bottle.
Standardize aga

6.1.8 Xylenol

inst a 0,05 M zinc sulphate/solution.

orange, 1g/l. indicator solution of the

sodium salt in water.

6.1.9 Bromothymol blue,) 19/l indicator solution in
ethanol 96 % (W/V).

6.2 Procedure

6.2.1 Test por

Filter the solution through a sintered glass or silica crucible;
wash - the crucible, collecting the filtrate in a 500 ml
one-mark volumetric flask. Make the solution up to the
mark and mix thoroughly

By means of a plpette transfer 50 m) of the solution to a

3 drops of
the bromothymol blue indicator (6.1.9), then add|ammonia
solution (6.1.5), drop by drop, until the colourturns blue.
Then add the hydrochloric acid (6.1.2) until|a yellow
colour returns, Then add 20 ml of cthe buffef solution
(6.1.6) and 3 drops of the xylenol orange indicator {6.1.8)
and titrate with the disodium EDTA solution (6/1.7) until
the red colour changes to pale yellow.

6.3 Expression of results

Calculate the total Zinc content, as a percentagel by mass,
by the formula

1000 VT
m

where
m' is the mass, in grams, of the test portion;

T is the zinc factor, in grams per mtllllme of the
disodium EDTA solution;

V is the volume, in miililitres, of the disodiym EDTA
solution used.

Report the result to one decimal place.

7 DETERMINATION OF METALLIC ZINC BY THE
GAS EVOLUTION METHOD

7.1 Reagents

7.1.1 Hydrochloric acid/copper(l) chloride reagept. -

Dissolve 0,05 g of copper(l) chloride {Cu,Cl5) in [700 mi of
hydrochloric acid, p 1,18 g/ml, and dilute to 1 000 ml with
water,

tion

Weigh, to the nearest 0,001 g, 1,6 g of the sample into a

250 ml beaker.

6.2.2 Determination

Dissolve the test portion in 20 m! of the hydrochloric acid
(6.1.1) and add 1 or 2 ml of the nitric acid (6.1.4) to ensure
‘that any lead present is dissolved. Add 5 mi of the sulphuric
acid (6.1.3) and evaporate until strongly fuming.

Cool, then add 100 ml of water, boil for a short time and
allow to stand until the following day.

7.1.2 Solution for levelling bottle.

Acidify some water with a few drops of hydrochioric acid
and add sufficient methyl orange solution to render the
colour of the water in the apparatus easily visible.

7.2 Apparatus

7.2.1 Gas measuring apparatus, consisting of a water-
jacketed gas burette of capacity 400 ml, graduated
from 300 ml, and a water-cooled reaction flask of capacity
400 ml. Any suitable apparatus may be used, but the flgure
illustrates one convenient type.
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Reaction flask

L.
L

Position of boat
Rubber stopper and connection
Gas burette k

Three-way tap

mm g 0O m

Levelling bottle

FIGURE — Suitable apparatus for the determination of metallic zinc by the gas evolution method

7.2.2 Boat, of a suitable plastics material or porcelain,
with lid.

7.3 Procedure
NOTE — For convenience, the procedure given below refers to the

apparatus illustrated in the figure. Other suitable apparatus may
require modification of the procedure described.

7.3..1 Test portion

Weigh, to the nearest 0,001 g, about 1 g of the sample into
the boat and cover with the lid.

7.3.2 Determination

Pass a steady flow of tap water through the two water
jackets. Introduce 30 ml of the hydrochloric acid/copper(l)
chloride reagent (7.1.1) .into the reaction flask (A) and
clamp it in an almost horizontal position. Introduce the
covered boat into the neck of the flask. Take care that the
zinc does not come in contact with the acid.

Fit the connecting stopper (C) to the flask (A). After the
circulating tap water has been running long enough to
establish a constant temperature, raise the level of the water
in-the gas burette (D) by opening the three-way tap (E) to
atmosphere and raising the levélling bottle (F) until the

" level is at a convenient height {(about eye level).
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Turn the three-way tap to connect flask (A) with the gas Record the barometric pressure and the temperature of the
burette and move the levelling bottle until the liquids in the cooling water. Correct the barometer reading for the
tube and bottle are at the same ievel. Keep the bottle temperature of the brass scale (only valid for a special
steady until the tap is turned to atmosphere. barometer) by using table 3. Read the saturated water

’ ’ vapour pressure at the temperature of the cooling water

Raise the bottle and expel all the air from the gas burette.
Turn the tap to connect the flask with the gas burette and
place the bottle on the bench. ,

from table 4.

PRECAUTIONARY NOTES

Take the flask out of the clamp and allow the boat to drop 1 Careful initial and vigorous final shakings of the reaction flask

into the acid. Shake the flask well until the reaction has are essential.
virtually ceased. When the volume of gas evolved becomes o b re b T )
constant and I‘e temperature returns to the initial value, ;onn;‘(‘:‘tﬂth;';l‘as;w(A), levelling the solution in the lev l;(i:eg tt)a:)’)tt::
level off the liquids in the gas burette and bottle and record stoppering the bottle and lowering it. The level 6f, thel solution in
the volume V. the gas burette should remain constant.
TABLE 3 — Barometer corrections for brass scales
Temperatute Barometer reading, kPa (mmHg)
°c 82,6 (620) 86,6 (650) 90,6 (680} 93,3 (700) - 97,3(730)" } 1013 (760) 104,0 (780)
1 0,01 (0,1) 0,01 (0,1) 0,01 (0,1} 0,01 (0,1) 0,01 (0,1) 0,01 (0,1) 0[01 (0,1)
2 0,03 (0,2) 0,03 (0,2} 0,03(0,2) 0,03 (0,2} 0,03.(0,2) © 0,03 (0,2) 0lo4 (0,3)
3 0,04 (0,3} 0,04 (0,3)k 0,04 (0,3} 0,04 (0,3) 0,05 (0,4) 0,05 (0,4) 0)05 (0,4)
4 0,05 (0,4} 0,05 (0,4} 0,05 (0,4} 0,07 (0,5} 0,07 (0,5) 0,07 (0,5) 0Jo7 (0,5)
5 0,07 (0,5) 0,07 (0,5) 0,08 (0,6) 0,084(0,6) 0,08 (0,6) 0,08 {0,6) .0/08 (0,6}
6 0,08 (056) .0,08 (0,6) 0,09 (0,7) 0,09 (0,7} 0,09 (0,7) '0,09(0,7) 0J11(0,8)
7 0,09 (0,7) 0,09(0,7) 0,11 (0,8) 0.11(08) 0,11 (0,8} 0,12 (0,9) 012 (0,9)
8 0,11 (0,8) 0,12 (0,9) 0,12 (0,91 0,12{0,9} 0,13 (1,0) 0,13 (1,0) 0J13(1,0)
9 0,12(0,9) 0,12{0,9) 0,13.(1;0} 0,13 (1,0} 0,14 (1,1) ) 0,14 (1,1) 0/14 (1,1)
10 0,13 (1,0 0,14 (1,1) 0,14 (1,1) 0,14 (1,1) 0,16 (1,2) 0,16 (1,2) 0[17 (1,3)
1 0,14 (1,1) 0,16 (1,2) 0,16 (1,2 0,17 (1,3) 0,17 (1,3) 0,18 (1,4} 018 (1,4)
12 0,16(1,2) 0,17 (1,3} 0,17 (1,3) 0,18 (1,4} 0,18 (1,4) 0,20 (1,5) . 0J20 (1,5)
13 0,17 (1,3)" 0,1811,4) 0,18 (1,4} 0,20 (1,5) 0,21 (1,8) 0,21 (1,6} 0f23(1,7)
14 0,18 (1,4} 0,20 (1,5} 0,20 (1,5) 0,21 (1,6) 0,23 (1,7) 0,23 (1,7 0J24 (1,8)
15 0,20 (1,5) : 0,21 (1,6) 0,23 (1,7 0,23 (1,7) 0,24 (1,8) 0,25 (1,9) 0/25 (1,9)
16 0,21 (1,6} : . 0,23(1,7) 0,24 (1,8) 0,24 (1,8) 0,25 (1,9) 0,27 (2,0} 027 (2,0}
17 0,23 (1,7} 0,24 (1,8} 0,25 (1,9) 0,25 (1,9} 0,27 (2,0) 0,28 (2,1) 0429 (2,2)
18 0,24 (1,8) 6,25 (1,9) 0,27 (2,0} 0,28 (2,1) 0,28 (2,1) 0,29 (2,2} 031 (2,3)
19 0,25 (1,9) . 0,27 (2,0 ..0,281(2,1) - 0,29 (2,2) 0,31 (2,3) 0,32 (2,4) 0032 (2,4
20 0,27 (2,0 0,28 (2,1) 0,29 (2,2) 0,31 (2,3 0,32(2,4) 0,33 (2,5) 033 (2,5)
21 0,28 (2,1} 0,29 (2,2) 0,31 (2,3) 0,32 (2,4) 0,33 (2,5) 0,35 (2,6} 036 (2,7}
22 0,29 (2,2) 031(23) | 032(24) 0,33 (2,5} 0,35 (2,6) 0,36 (2,7) 0,37 (2,8)
23 0,31(23) . | 032(24) 0,33 (2,5} 0,35 (2,6) ‘ 0,36 (2,7} 0,39 (2,9 0,39 (2,9)
24 0,32 (2,4) 0,33(2,5) 0,36 (2,7) 0,36 (2,7} 0,39 (2,9) 0,40 (3,0) 0,41(3,1)
25 0,33(2,5) ' 0,35 (2,6) - 0,37 (2,8) 0,39 (2,9) 0,40 (3,0) 0,41 (3,1) 0,43 (3,2)
26 0,35 (2,6} 0,36 (2,7) 0,39 (2,9} 0,40 (3,0) 0,40 (3,0} 0,43 (3,2) 0,44 (3,3)
27 0,36 (2,7) 0,37 (2,8) 0,40 (3,0 0,41 (3,1) 0,41 (3,1) 0,45 (3,4) 0,45 (3,5)
28 0,37 (2,8) 04030 | 041(31) 0,43 (3,2} 0,44 (3,4) 1 0,47(3,5) 0,48 (3,6)
29 . 0.38 (2,9} 041 (3,1) 0,431(3,2) 0,44 (3,3) 0,47 (3,5) 0,48 (3,6} 0,49 (3,7)
30 0,40 (3,0) 0,43 (3,2) 0,44 (3,3) 0,45 (3,4) 0,48 (3,6) 049(3,77 | 0,51(38)

The value given in the table shall be subtracted from the barometric pressure reading if the temperature of the gas in the gas burette is above
room temperature and added to the reading if the temperature is below room temperature.

4
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TABLE 4 — Saturated water vapour pressures, kPa (mmHg)

1SO 3549-1976 (E)

T‘""Z’é‘“""’ 0.0 0.1 0,2 03 0,4 05 0,6 0.7 0,8 09
0 0,61( 4,6)|0,61( 4,6)(0,61( 4,6) 0,62 ( 4,7)(0,62( 4,7)[0,62( 4,7) 6,63( 4,8)[063( 4,8)(0,631{ 4,9 0,63k( 4,9)
1’ 065( 49)|066( 5,0 |066( 50)[066( 50}|067( 51)]|067( 5,1)(0,67( 5,1)]069( 5,2)|069( 52){0,71{ 5,3)
2 0,71( 8,3/ /10,71 ( 5,3) [0,72( 5,4){0,72( 5,4)|0,72( 5,4)|0,73( 5,5){0,73( 5,5)(0,75( 5,6)|0,75( 5,6)}0,75 ( 6,6)
3 0,76 ( 5,7)|0,76 ( 5,7) (0,77 ( 5,8) 0,77( 5,8110,77 ( 5,8) (0,78 ( 5,9} [0,78 ( 5,91 (0,80 ( 6,0)|0,80 { 6,0) 0,83( 6,2}
4 081( 6,1)|0,81( 6,1) ]0,83( 6,2 |0,83( 6,2)|0,84( 6,3){0,84 ( 6,3)|0,85( 6,4)|085( 6,4)|0,87] 6,5)[0,87( 6,5
5 0,87( 6,5)|0,88( 6,6) {0,88( 6,6)]|0,89( 6,7)[0,89( 6,7)]0,90.( 6,8) |0,90( 6,8)]092( 6,9)/092| 6,9)]093( 7,0)
6 0,93( 7,00{0,95( 7,1)|0,95( 7,11|0,96( 7,2){0,96( 7,2){0,97 ( 7,3)|0,97( 7,3)|0,99 (- 7,4)./0,99[ 7,4)|1,00( 7,5
7 1,00( 75}{1,01( 7,6Y{1,01( 7,6)11,03( 7,7)|1,04( 7,8)]1,04( 7,8)]1,05( 7,9)(1,06(°7,9)|1,05] 7.9){1,07( 8,0)
8 107( 8,0)(1,08( 8,1} {1,08( 8,2}{1,09( 82}{1,11( 8,3)|1,11( 8,3} (1,12( 84)|112( 8,4)(1,13| 85){1,15( 8,6)
9 115( 86)|1,16( 8,7) |1,16( 8,7)|1,17.( 8,8}|1,17( 8,8)|1,19( 8,9) [1,20( 9/0)|1,20( 9,0)|1,21| 9,1)[1,21 ( 9,1}
10 1,23( 9,2)(1,24( 9,3) 1;24( 9,3)|1,25( 9,4)|1,27 ( 9,5)}1,27 { 9,5) |1,28¢ 9,6) 1,29( 9,7)|1,291 9,7)|1,31( 9,8)
11 1,31( 9,8)}1,32(.9,9) (1,33 (10,0){ 1,33 (10,0)1.1,35 (10,1} | 1,36 (10,2) |1,36%(10,2) [ 1,37 {(10,3) | 1,39((10,4 | 1,39 (10,4)
12 1.40(10,5){1,41 (10,6} | 1,43 (10,7)| 1,43 (10,7)| 1,44 (10,8) | 1,45 (10,9) 1,45 (10,9) [ 1,47 (11,00 1,48 {11,1) | 1,49 (11,2)
13 1,49 (11,2)(1,51 (11,3} {1,52 (11,4} | 1,63 (11,5} { 1,63 (11,5) | 1,66 {11,6) | 1,66 (11,7}{ 1,67 (11,8} { 1,57 {11,8) | 1,59 (11,9)
14 1,60(12,0111,61 (12,1} 1,61 (12,1} 1,62 (12,2) | 1,64 (12,3) | 1,65.(12,4) | 1,66 (12,5) | 1,66 (12,5) | 1,68 {12,6) | 1,69 (12,7)
15 1,71 (12,8} 1,72 (12,9} [1,73 (13,01 { 1,73 (13,0} [ 1,75 (13,1).| 1,76 (13,2} |1,77 (13,3) [ 1,79 (13,4} | 1,80 {13,5) | 1,80 {13,5)
16 1,81 (13,6)1,83(13,7) (1,84 (13,8} | 1,85 (13,9} | 1,86 (14,0} | 1,87 (14,1} {1,89 (14,2) | 1,91 (14,3} | 1,91 14,3) 11,92 (14,4)
17 1,93 (14,5) (1,95 (14,6) 1,96 (14,7} | 1,97 (14,8) | 1,99 (14,9) | 2,00 (15,0) |2,01 (15,1} | 2,03 (15,2) | 2,04 [15,3) | 2,05 (15,4)
18 2,07 (15,5) | 2,08 (15,6) |2,09 (15,7} 2,11 (1k5,8) 2,12 (15,9) | 2,13 (16,0) 2,15(1“6,1) 2,16 (16,2) (2,17 {16,3) (2,19 (16,4}
19 2,20(16,5) | 2,21 (16,6) [2,23 (16,7) | 2,24 (16/8) | 2,25 (16,9) | 2,27 (17,0) | 2,28 {17,1) [ 2,29 (17,2) 2,31{17,3)(2,32 (17,4
20 2,33(17,5){2,35 (17,6) | 2,36 (17,7) | 2,39\(17,9) | 2,40 (18,0) | 2,41 (18,1) |2,43 (18,2) | 2,44 (18,3} | 2,45 { 18,4} | 2,47 (18,5)
21 2,49(18,7) 12,51 (18,8} | 2,52 (18,9) '2,53(1,9,0) 2,55 (19,1} | 2,56 (19,2) {2,57 (19,3} { 2,60 (19,5) | 2,61 {19,6) | 2,63 {19,7)
22 2,64 (19,8) [ 2,65 (19,9) | 2,68 (20,1) | 2,69 (20,2} | 2,71 (20,3) [ 2,72 (20,4} | 2,75 (20,6) | 2,76 (20,7) | 2,77 [20,8) 2,79 {20,9)
23 2,81(21,1) (2,83 (21,2) |2,84%21,3) | 2,87 (21,5} | 2,88 (21,6) [ 2,89 (21,7) 12,91 (21,8) (2,93 (22,0) | 2,95 {22,1) | 2,96 (22,2)
24 2,99 (22,4) | 3,00 (22,5) |3,03122,7)| 3,04 (22,8) | 3,05 (22,9) | 3,08 (23,1) [3,10(23,2) | 3,10 (23,2) | 3,13 {23,5) | 3,15 (23,6)

7.4 . Expression of results 8 DETERMINATION OF METALLIC (ZINC BY THE

Calculat¢ the metallic~zinc content, as a percentage by OXIDIMETRIC METHOD

mass, by|the formula .

8.1 Principle
1,048 V (p, - Ps) lron{l11) sulphate solution and a solution|of a copper salt
T ltrozay {used as a catalyst) are added to the test portion. The zinc

where

m {4 D724
T o7

m ‘is the mass, in grams, of the test portion; -

Py is the barometric pressure, in kilopascals;

Ps s the saturated water vapour pressure, in kilopascals,

att°C;

goes into solution as zinc sulphate, and the resulting
iron{ll) sulphate is estimated with a standard volumetrlc
potassium permanganate solution.

8.2

8.2.2 Orthophosphoric acid,

t is the temperature, in degrees Celsius, of the cooling
water;

V is the volume, in millilitres, of hydrogen liberated.

Report the result to one decimal place.

Reagents

8.2.1 Carbon dioxide, in cylinder.

at least 85 % (m/m).

8.2.3 Sulphuric acid, 1 + 19 solution.

Slowly add 1 part by volume of sulphuric acid, p 1,84 g/ml,
to 19 parts by volume of water.
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8.2.4 Copper(ll) sulphate solution.

Dissolve 200g - of copper(ll) sulphate pentahydrate
(CuSQ,4.5H50) in 1 | of water.

8.2.5 1ron(ll1) sulphate solution.

Dissolve, as far as possible, 330 g of iron(lI1) sulphate in 11
of cold water. Heat until dissolution is complete. Allow to
cool to room temperature, then filter.

Carry out the procedures in 8.3.1 and 8.3.2 as rapidly as
possible and ensure that the flask is kept stoppered as much
as possible.

Allow the flask to stand, shaking frequently until
dissolution is complete. This.takes from 15 to 30 min.

When dissolution is complete, add 20ml of the
orthophosphoric acid (8.2.2) and 200 ml of the sulphuric
acid solution {8.2.3) and titrate immediately with the
potassium permanganate solution (8.2.6) until a faint pink

. 8.2.6 Potassium permanganate, standard volumetric sol-
ution.

Prepare as follows :

Weigh 20 g of|potassium permanganate (KMnO,) into a
3 or 41 flask and add 2 | of water. Boil for 1 h, allow to
cool and stand tintil the following day.

.Decant into a 2 000 ml one-mark volumetric flask and

make up to th
to settle and

e mark. Thoroughly mix the solution, allow
Hecant through a filter of glass wool or a

sintered glass filter into a brown glass stock bottle fitted

-with a glass sto|

Standardize th
use by the folld

Weigh, to the
(which has be
flask. Dissolve
acid solution (§

Heat to  boili
permanganate

Carry out the
the three mass

bper.
P potassium permanganate solution before
wing method :

nearest 0,001.g, 0,72 g of sodium oxalate
bn dried for 1h at 120 °C) into a 500 mi
in approximately 200 mi of the suiphuric
.2.3). '

g point and titrate with the potassium
lution until a pink colour just appears:

bs of sodium oxalate used and the mean of

the three titrations. Use these means as my_and V, in the

final calculation

(8.4).

bitration three times. Calculate_the'mean of

8.3 Procedure

8.3.1 Test portion

Take a dry 780.mI\conical flask and fill it with carbon
dioxide. Stopp i rubber bung.
Weigh, to the nearest 0,001 g, about 0,4 g of the sample
and quickly wash it into the flask with 4 or 5 ml of water
from a water jet. Immediately replace the rubber bung.
Prevent the formation of agglomerates as far as possible.

8.3.2 Determination

Add to the flask 10 ml of the copper(l]) sulphate solution
(8.2.4) and shake vigorously for about 1 min to prevent the
formation of agglomerates. Then, using a pipette, wash
down the neck of the flask to remove any metallic particles
with 50 mi of the iron{l11) sulphate solution (8.2.5) which
has previously been deoxygenated by passing through it a
stream of carbon dioxide (8.2.1) for 10 min.

eolouris-obtained
eotouris-o -

Carry out a blank test omitting the test portion.

8.4 Expression of results

Calculate the metallic zinc content-as a percentage by mass,
by the formula

48,79 Xm1 (VO — V1)

m2'XV2

where

my is theimass, in grams, of sodium oxalate Ysed in the
standardization;

my s the mass, in grams, of the test portion;

Vo is the volume, in millilitres, of potassium
permanganate solution used in the determination;

V, is the.  volume, in millilitres, of potassium
permanganate solution used in the blank test;

V, is the volume, in millilitres, of potassium
permanganate used in standardizing.

Report the result to one decimal place.

9 DETERMINATION OF LEAD AND CADMIUM

Use the method given in ISO 713 with the [following
modifications to sub-clauses 7.2 and 7.3 of that dpcument :

[7.2] Plotting of the calibration curve

Prepare a calibration curve as follows :

fer 25 mi
of the zinc chloride solution (4.10) corresponding to 5 g
of metallic zinc. ‘

Add 2,5 ml, 5 ml and 10 ml respectiveiy of the standard
solution of lead and cadmium No. 1 (4.7}, corresponding
to 0,05 0,10 and 0,20% of lead and cadmium.
Additional calibration points may be used if desired.

{7.2.2] Evaporate to a syrupy consistency and proceed
as outlined in 7.3.3 to 7.3.5, then polarograph as
outlined in 7.4,

[7.3] Determination

[7.3.4] Transfer to a 100 ml volumetric flask and dilute
to the mark. o
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10 DETERMINATION OF IRON

Use the method given in 1SO 714 with the following
modification to sub-clause 7.1 of that document :

[7.1] Test portion

Weigh 5 g of the test sample to the nearest 0,01 g.

11 DETERMINATION OF ARSENIC

Determine—the—arsenic—content—in—accordance—with— (pore size index 16 to 40 um)

1ISO 2590, but modify the following clauses of that
documer

~+

[6.1] | Test portion ant_! preparation -of the test solution

Transfer 5 g, weighed to the nearest 0,01 g, of the zinc
dust ipto the conical flask (5.1.1) and add 25 mi of the
hydrochloric acid (4.1). After dissolution of the zinc,
dilute|to approximately 40 mi with water.

[7] EXPRESSION OF RESULTS

Replare the second paragraph by the following : -

Calculate the arsenic content, as a percentage by mass,
_ by thg formula

my
—— %100
ma
where

m4| is the mass, in grams, of arsenic in the test
solption;

mol is the mass, in grams, of the testypostion.

If m,|is expressed in micrograms, the)formula becomes

my
X404

my

If the |arsenic content is tobe expressed in milligrams per
kitlogram (parts perimillion), and m, is expressed in
micrograms, then-the formula becomes ‘
my
my

ISO 3549-1976 (E)

12.1.2 Nitric acid, p 1,42 g/ml.

12.2 Apparatus

Normal laboratory apparatus and glassware, and in
particular :

12.2.1 Clock glass, fitting on a 2 000 ml beaker.

12.2.2 Sintered glass filter crucible, porosity grade P 40

12.3 Procedure

12.3.1 Test portion

Weigh, to the nearest 0,1 g/ 20-g of the sample.

12.3.2 Determination

Place the test poftion (12.3.1) in a 2 000 m! beaker with
1 000 ml of .the hydrochloric acid (12.1.1). Cover with the
clock glass+(12.2.1) and heat on a hot-plate/at 80 + 2 °C for
24 h,

Add 2.ml of the nitric acid (12.1.2) and boll for 1 h.
Filter through the tared filter (12.2.2),|wash the filter

thoroughly, dry it at 110 = 2 °C and weigh.
12.4 Expression of results
Calculate the content of matter insolubje in acid, as a

percentage by mass, by the formula

mq
— x 100
mg
where
mg is the mass, in grams, of the test poftion;
m, is the mass, ir grams, of the residue

Report the result to one decimal place.

13 TEST REPORT

The test report shall contain at least the following in-
formation :

12 DETERMINATION OF MATTER INSOLUBLE IN
ACID

12.1 Reagents

12.1.1 Hydrochloric acid, 1 + 9 solution.

Dildte 100 m! -of hydrochloric acid, p 1,18 g/ml, with
900 ml of water.

a) a reference to this International Standard or a
corresponding national standard;

b) the type and identification of the product tested;

c) the results of the tests, and whether or not the
product complies with the relevant specification limits;

d) any deviation, by agreement or otherwise, from the
procedures specified;

e) the date of the test.
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