oxMe ?o0r rubber industry -

SPfiCIFICATIOM

( Second Revision )

1 SCOPE

I-I This sinndnrd prescribes the classification,
rc(Juircincnts nnd mclhods oP sampling and tcsls
01 zinc oxide for use in rubber industry.

2 RKFEKFINCES

Jhe following Indian Standards are necessary
ndjuncts to this standard:

is No. Title
265 : 1987 Specification for hydrochloric
acid ( third revisiiw )
1070 : 1992 Reagent grade water {thi>d
rcvisiol/i)

7086
( Part f): [973

Methods of sampling and test
for rubber compounding
ingredients, Part 1

12076-J986 Precipitated silica for rubber

industry

3 CL\SSIFICATION

3*0 The type of tine oxide used in the rubber
industry nnd related to the production process.

3.1 French Process or Indirect Type

When 7.nc oxide is manufactured by the
burning of z>nc vapour ( produced by boiling
zinc nictnl ) it is called French Process or
Jndircct type. It is characterized by a high
degree of chcmical purity. The particle shape
isnodular and the size is 0 2-0*5 micron.

3.2 Secondary Zinc Oxide Type

When zinc oxide is mi\nuractured as a by-
product of chemical reaction or results from
Iniining zinc vapour produced from die cast
scrap zinc, galvanized zinc dross, it is called as
secondary zinc oxide. The particle shape is
nodular and the size is 0-2-07 micron.

4 requirements

The nriterial shall comply with the requirements
given in T.-'blo 1 when tested according to the
proc-'durcs given in col 5 of the table.

5 PACKING AND MARKING

5.1 Packlrg
5 11 The nnterial shall b: pack-:d in suitable
P ckj»ge as agreed to b:lwctn the purchaser and

the supplier.

5.2 Marking

5*2.1 Each package shall be marked with:
n) Name and }»rndc of nialerial,
b) Ind'cntion of tfie source of nianuracturc,
c) Net mass of the material,

d) Month and year of manufacture, and
e) Lot/fialch number.

5.2.2 Each puck-"ge may also be marked with
the Standard Mark.

6 SAMI'l.ING

6.1 The iTprcscnt/itive saniplcs of (he material
shall be drawn as prescribed in IS 7086
(Parti ): 1973.

6.2 Number of Tests

Tests for determination of manganese and copper
shall be cc'nductcd on individual samples. Tests
for all other characteristics shall be conducted on
the composite san»ple.

6.3 Criteria ff>r Conformity

6.3.1 For Iniiiridiial Samples

The mean aiu!
manganes.” and copper sh'dl

lange of (he test results for
be calculated as

follows;
, N The sum of test results
Me;.n(A ) - 'Ti*"Ti*rihrK'sT.NiTs"
Range (7?) = The ~erence between the
nnxirmlm and the minimum
value of the test results.
The lot..sludl..be deemed to have satisfied the

requireinenls of I))e S])ccidic.ijion if,

X " 06 R < 0003 for maneaiiese and
< OOuUl for copper

6.3.2 For Compoxite Sample

In respect of nil other characteristics, the lot
shall be considered as coiifornjing to the
specificition if the composite sample satisfies
each of these requirements.

7 TEST METIIOPS

7.1 Tc™s shall I>2 coiductcd according to the
methodi prescribed In Annex A. Refcrence



Reference to relevant clauses of
(Part 1) : 1973 are given in col 5 of Table 1.

7.2 Quality of Reagents

Unless specified otherwise pure chemicals and

IS 7086

distilled water (see

IS 1070:1992 ) shall be
employed in tests.

NOTE—'Pure chemicals’ shall mean cliencicals

<hal do nol comaia impurHia which al/lcct (lie
results or analysis.

Table 1 Requirenieots of Zinc Oxide for Rubber liKiustry
( Clauses 4 and 7.1 )

SI No. CbAr«clrri«Uc R«quir»»enl9 Methods of Tcit.
Kef to Cl of
Frcnch Process Secondnry IS 7086 ( Part 1)?1973/
liulirecl Type Type Annex
(n (2) ©)) (4) <5)
1) Colour W hite powder Lifihl yellow Visual
ih Zinc o.iide (as Zn0O), oo 995 990 A
dried sample at 10S™C.
perccnt by mass, Min
ill) M»Ucr insoluble id 015 015
hydu'chloric acid, pcrcent
by i»ass, Max
iv) Moisture content, percent 025 025
by mass, Max
v) Sieve residue, percent
by mass. Max
a) through 4S*micron IS 01S 015 3
sieve
b) through 7S>microa IS 008 005 3
sieve
vi) Relnlive density nt 5-55 to 568  5-55 to 5-68 4
niive A8 of
i i 3-5 105.5 3-5 to 55 80
vii) mlt/rgogen surface area IS 1076 : 1986
vlii) Lend (as Pb ), percent by 010 0-10 14
mass, Max 1
\%) Copper (asCu ), percent 0001 0 001
by ma.s. Max
Ti) Manganese (as Mn ), percent 0003 0-003 1

by mass. Max
1) xi)*)Bulk density, g/cc

To meet customer requirement----------

i)Bulk density of zinc oxide made by American process wit) be typically in the range of 820 to 950 g/cc and
bulk density of zinc oxide made by French process will be typically between 450 to 550 e/cc.

ANNEX A
[ Clatise 7.1, and Table 1, SI No. (ii )]

DETERMINATION OF ZINC OXIDE

A-1 REAGENTS

A>1»1 Dilute Hydrocklorie Acid — 4 N,

A-1.2 Dilute
— 4N -

A-1.3 Congo P.p«

Ammonium Hydroxide Solution

A-1.4 St«d.rd Zioc Chloride Solution

0'5 percent ( ni/v)( as Zinc ). Weigh accurately

50 g of chemically pure zinc, dissolve in 300 ml

of4 N hydrochloric acid, and dilute with water
te 1000 i iR & graduated Pask.

A-1.5 Dlphenylamine Solution

5 percent ( m/v).

A>1.6 Slaiidnrd Potassium Ferrocyanlde Solution

Approximately 0*05 m.

potassium ferrocyanlde,
ferricyanide and 2 g

cnrbonnte (to stabilize

Dissolve 21*0 ¢ of

300 mg of potassium'
of anhydrous sodium

the s«)lution ) in water,

Hydrochloric Acid

density 118 (conforming to IS

* *

c...». N .
~-1.8 Hydrogen Siti|)hlde Solution
Saturated aqueous solution.

A-1.9 Lead Acetate Paper



A-1.fO ffydroKcii I’eroxfde

3 pcrcenl solution.

A-1.11 Aninionium Hydroxide
Relnfivc density 0 92.

A-2 PKOCEUURE

A-2.1 Stondnrdizalion nf the
cyanide Solnlion

PoU”sium Ferro*

Take 25 0 ml of zinc cliloridc solution by means
of a pipcKc and dilute ammonium hydioxidc
solulion u»!i) j»p pkcc of Congo p«ipcr touched
on (o the solulion just (urns pure red colour.
I hen cenrcfuHy iicutrnlize the sotution with dilute
hydrochloric acid fiom a dropping bottle. Add
a few drops in exccss until the congo paper
turns to a red-blue or a blue-red colour (/*ll 1'5
to 30). Make up to 150 ml with water, heat
the solution to boiling and add 10 drops of
diphenylamene solution. Immediately titrate
the sohiiion with potassium ferrocyanide solution
until the colour lurns to a lasting yellow or
ytllowish-precn ( 7') ml being used ). Then back
titrate the solution with zinc chloride solution
until IhL* coloui' just (urns (o blue ajjiain
( Tz ml being used )-

The standardization factor (/) of tlie potassium
fcrrocyanide solution in g of zinc/ml is:

f 0-005 ( 25 n )
A-2.2 Weigh accurately about 10 g of the
material, previously dried to constant mass at

105 + TC and evaporate to dryness with a
ini.xiure of 15 ml of concentrate hydrochlorc
acid and 30 ml of distilled water. Dissolve the
residue by gentle heating, if necessary, add 7 ral
of concentratcd hydrochloric acid and 30 ml of
water, then add 75 ml of hydrogen sulphide
solution and heat the suspension to a tempera-
ture of 40”C. Allow to stand for one hour at
this tempeiature. When the lead sulphide has
settled, filter the liquid and wash the residue
thoroughly with a mixture of 25 ml of hydrogen
sulphide solution, 5 ml of concentratcd hydro-
chloric acid and 75 ml of water. Doil the
filttate and washings to expel hydrogen sulphide
(test on lead acetate paper ). Aftor cooling
| see A-2.2.1 ) the solution, make up to 500 ml
in a graduated flask with distilled water.

Ucniove (00 ml (if this solulion by means of a
pipette and add to (his ammonium hydioxidc

until a piccc of congo added to the
solution, just turns to a pure red colour,
Neudalize the solution carefully with hydro-

chloric acid from a dropping boHic, add n few
drops in exccss tin(il the congo ppper turns to n
rcd-blne  or Muc-rcd colour (/°I1 1*5to .1*0).
Heat the solution to hoilingi a<Ul 10 drops of
(he diphcnylamiiie solulion. and fmmecdiately
titrate the solulion in a similar manner as
described for (he standardization of (he potas-
sium fij;rrocy:inido solution in  A-2.1 (1),
ml of the pt»(assiuni ferrocyanide solution and
Tf nil of Ihc zinc chloridc solution being
retjuiicd,

A-2.2.1 If the solution contains iron or manga-
nese, add, after cooling ab(»ul 1 ml of 3 percent
hydrogen peroxide and 60 ml of concentrated
ammonia. Make up to 500 nil wiih distilled
water and allow the solulion to stand for two
hours, then filter through an absolutely dry filter
paper and funnel. 1) scard the (irsl 10 li> 20 ml
of (he (ilirale. Collect the remainder in a dry
flask, remove I0u nil by means o( a pipette and
boil this tt> expel animonia. Then acidify this
solution wilii 4 N hydrochlm ic acid until a
piece of co* go paper turns red-blue or blue-red
(pM 15 to 30). Ikal (he .solulion to boiling,
add 10 drops of the diphenylamine solulion and
immediately (itra(c (lie solution in a similar
manner as described for the standardization
of Ihc potassium  ferrocyrotidc  solulion
in A-2.1 (73 of ihc potassium ftrrocvanidc
solution and 7and of (he zinc chloride solution
being used ).

A-3 CALCULATION

Zinc oxide, n22'3 (/1 - 0005 Ti)
percent by mass —--------- ——  —meememmeeeee —
where
/| = standardization factor of the potassium
ferrocyanide solulion,
Jg = volume in ml of .standard polassiuni
feirocyanide solution,
Ti = volume in m! of zinc chloiide solution,
and
Af ~ mass in or dry material laki-n fo: Illu’
test.



