
o x M e ?o r  r u b b e r  in d u s t r y  -  
SPfiCIFICATlOM

( Second Revision )
1 S C O P E

l- l  T his sinndnrd prescribes the  classification, 
rc(|u irc incn ts nnd m clhods oP sam pling and tcsls
01 zinc ox ide fo r use in rubber industry .

2 RKFEKFINCES

J he follow ing Ind ian  S tandards are necessary 
nd juncts to this standard :

i s  No.

265 : 1987

1070 : 19‘)2 

7086
( Par t  f ) : [973 

12076-J986

Title

Specification for hydrochloric 
acid ( th ird  revisiiw  )
R eagent grade w ater {thi>d  
rcv isio /i)

M ethods o f  sam pling and  test 
for ru b b er com pound ing  
ingredients, Part 1

P recip ita ted  silica fo r rubber 
industry

3 C L \S S IF IC A T IO N

3*0 T he type o f  tin e  oxide used in the  rubber 
in d u stry  nnd related to the p ro d u c tio n  process.

3.1 French P rocess o r Ind irec t Type

W hen 7.inc oxide is m anufactured  by the 
b u rn in g  o f  z'>nc vapour ( p roduced  by boiling  
zinc nictnl ) it is called  French Process or 
Jn d ircc t type. It is characterized  by a  h igh 
degree o f  chcm ical pu rity . The particle shape 
i.s n o d u la r and  the size is 0 2-0*5 m icron.

3.2 Secondary Zinc O xide Type

W hen zinc oxide is m i\nuractured as a by­
p ro d u c t o f  chem ical reaction  o r results from
In iin ing  zinc vapour p roduced  from  die cast  ̂ ..................... .
sc rap  zinc, galvanized zinc d ross, it is called  as requireinenls o f  l))e S])cciJic.ijion if,
secondary  zinc oxide. T he particle shape is 
n o d u la r and the size is 0 -2 -07  m icron.

5.2  M ark ing

5*2.1 Each package shall be m arked w ith: 

n) N am e and }»rndc o f  nialerial,
b) Ind 'cn tion  o f  tfie source o f  n ianuracturc,
c) Net m ass o f  the  m aterial,

d) M onth and year o f  m anufacture, and
e) L o t/fia lch  num ber.

5.2.2 Each puck-^ge may also be m arked w ith 
the S tandard  M ark.

6 SAMI ' I . ING

6.1 The iTprcscnt/itivc saniplcs o f  (he m aterial 
shall be draw n as prescribed in IS 7086 
( P a r t i  ) :  1973.

6.2  Number of T ests

Tests fo r de term ination  o f  m anganese and  copper 
shall be cc'nductcd on individual sam ples. Tests 
fo r all o th e r characteristics shall be conducted  on 
the com posite san»ple.

6.3 C rite ria  ff»r Conform ity

6.3.1 For Iniiiridiial Sam ples

The m ean aiu! lange o f  (he test results for 
m anganes.’ and copper sh 'd l be calculated  as 
follows;

,  ̂ The sum o f  test results
M e ;.n (A  ) -  'T i^ T i^ r ih r K 's T .^ iT s ''

R ange (7?) =  The ^ e r e n c e  between the 
nnxirm lm  and  the m inim um  
value o f  the test resu lts.

The lo t sludl be deemed to have satisfied the

4 r e q u i r e m e n t s

T h e  nr^tcrial shall com ply with the requirem ents 
given in T.-'blo 1 when tested accord ing  to  the  
p roc-'durcs given in col 5 o f  th e  table.

5 PA C K IN G  AND M A R K IN G

5.1 P a c k lrg
5 1 1 The n n te ria l shall b :  pack-:d in su itab le  
P ckj»ge as agreed to  b :lw c tn  the  purchaser and 
the supplier.

X  ^ 0  6 R  <  0 003 for m aneaiiese and 
<  O OUl for copper

6.3.2 For Compoxite Sample

In  respect o f  nil o ther characteristics, the lot 
shall be considered as coiifornjing to the 
specific ition  if the com posite sam ple satisfies 
each o f these requirem ents.

7 TE ST  M E T llO P S
7.1 Tc'^ts shall l>2 co id u c tcd  accord ing  to the 
m ethod i prescribed In A nnex A. Refcrencc



R eference  to  re lev an t clauses o f  IS 7086 d is tilled  w ater ( s e e  IS 1 0 7 0 :1 9 9 2  ) shall be 
( P a r t  I )  : 1973 a re  g iven  in co l 5 o f Table 1. em ployed  in tests.

7 .2  Q uality  o f  R eag en ts

U n less specified  o therw ise  p u re  chem icals and

N O T E — 'P u re  chem icals’ shall m ean  cliencicals 
<hal do  no l comaia impurHia whJch a/Icct (lie 
resu lts  o r  analysis.

T ab le  1 R equ iren ieo ts o f  Z inc  O xide fo r R ubber IiKiustry 
( Clauses 4 and  7.1 )

SI No.

( I )

C bA r«c lr r l«U c

(2)

R « q u i r » » e n l9

F rcn ch  Process Secondnry 
Iiu lirec l T ype T ype

(3)
I) C o lou r

ih  Z inc o .iide ( as Z nO ), oo  
d ried  sam ple a t 10S'*C. 
perccn t by m ass, M in  

i l l)  M »U cr insoluble id 
h y d u 'c h lo r ic  acid , pcrcent 
by i»ass, M ax  

iv) M oistu re  co n ten t, percen t 
by m ass, M ax

v) Sieve residue, percen t 
by m ass. M a x
a ) th rough  4S*micron IS 

sieve
b) th ro u g h  7S>microa IS 

sieve
v i) R eln live density  nt

n iiv c
v ii) N itrogen  su rface area

m*/g
v lii) L end ( as P b  ), p e rcen t by 

m ass, M ax  
\%) C opper ( as C u  ) , p e rcen t 

by ma.^s. M a x  
Ti) M anganese ( as M n ), p ercen t 

by m ass. M ax  
I) xi)^)B ulk density , g /cc

W hite pow der 
9 9 5

0 15

0 2 5

0 IS

0 OS 

5-55 to  5 68 

3-5 Io 5 .5

01 0

0001 

0 003

(4)
Lifihl yellow 

9 9 0

01 5

0 25

0 1 5  

0 05 

5-55 to  5-68 

3-5 to  5-5 

0-10 

0  001 

0-003

M ethods o f T c it.
Kef to Cl of 

IS  7086 ( P a r t 1 )?1973 / 
Annex 

<5)

Visual
A

3

3

4

A-8 o f
IS 10 7 6  : 1986 
14

12

11

T o  m eet cu stom er r e q u ire m e n t----------
i)B u lk  density  o f  z inc  oxide m ade by A m erican process wit) be typ ically  in th e  range o f  820 to  950 g/cc and 

b u lk  density  o f  zinc oxide m ade by F rench process w ill be typ ically  betw een 450 to  550 e/cc.

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

D E T E R M IN A T IO N  O F  Z IN C  O X ID E

A -I  R E A G E N T S

A>1»1 D ilu te  H yd ro ck lo rie  Acid —  4 N ,

A>1.6 S la iidnrd  P o tassium  Ferrocyanlde Solution

A p p ro x im ate ly  0*05 m . D issolve 21*0 g o f  
po tassium  ferrocyanlde, 300 m g o f  po tassium ' 

A -I .2  D ilu te  A m m onium  H ydrox ide  S o lu tion  fe rricyan ide  and  2 g o f  an h y d ro u s  sod ium
— 4 N -  cnrbonn te  ( t o  stabilize th e  s«)lution ) in w ater,

A -1.3 Congo P . p «  ‘

A -1 .4  S t « d . r d  Z ioc  C hlo ride  S o lu tion  H yd ro ch lo ric  Acid

0 '5  p e rc e n t ( ni/v ) (  as Z inc  ). W eigh accu ra te ly  density  1 1 8  (c o n fo rm in g  to  IS :
5 0  g o f  chem ically  p u re  z in c , dissolve in 300 ml
o f 4 N  h y d ro ch lo ric  acid , an d  d ilu te  w ith  w ater * * , c- . , » .  ^
in  1 nno n,l in a g raduated  Oask. ^ -1 .8  H ydrogen  Sitl|)hlde S o lu tion

S a tu ra ted  aq u eo u s  so lu tion .
to  1 000 ml in a graduated flask.

A -1.5  D lphenylam ine S o lu tion  

5 perccn t ( m /v ). A -I .9 L ead  A ceta te  P a p e r



A -l.fO  ffydroKcii I’eroxfde

3 pcrcen l so lu tion .

A-1.11 Aninionium H ydroxide 

Relnfivc density  0  92.

A-2 P K O C E U U R E

A-2.1 S tondnrdizalion 
cyanide Solnlion

n f the PoU^sium  Ferro*

T ake 25 0 ml o f  zinc cliloridc solu tion  by m eans 
o f  a pipcK c and  dilu te am m onium  hydioxidc 
so lu lion  u»!i) j» p k c c  o f  Congo p«'ipcr touched 
on (o the solu lion  ju s t (urns pure red colour.
I  hcn cnrcfuHy iicutrnlize the  so tu tion  with dilute 
hydroch lo ric  acid  fiom  a d ro p p in g  bottle . Add 
a few d ro p s in exccss un til the congo paper 
tu rn s  to  a red -b lue  or a blue-red co lour ( /^ll 1'5 
to  3 0  ). M ake up to  150 ml w ith w ater, heat 
the  so lu tion  to  boiling and add  10 d rops o f '  
d ipheny lam ene so lu tion . Im m ediately titra te  
the soh iiion  w ith potassium  ferrocyanide solu tion  
until the co lo u r lu rns to  a lasting yellow or 
y tllow ish-precn  ( 7'j ml being used ). T hen back 
titra te  the solu tion  w ith zinc ch loride solu tion  
until IhL* coloui' ju s t (urns (o blue ajjiain 
( Tz ml being used )-

The s tandard iza tion  fac to r ( / )  o f  tlie potassium  
fcrrocyan ide  so lu tion  in g  o f  zinc/m l is:

f  0-005 ( 25 n  )

A-2.2 W eigh accurately  ab o u t 1 0  g o f  the 
m ateria l, previously d ried  to  co nstan t m ass a t 
105 ±  T C  and  evapora te  to  d ryness w ith a 
ini.xiure o f  15 ml o f  co n cen tra te  h y d ro c h lo rc  
acid and  30 ml o f  d istilled  w ater. D issolve th e  
residue  by gentle heating , i f  necessary, add  7 ral 
o f  co n cen tra tcd  hydrochloric acid and 30 m l o f  
w ater, then  add  75 ml o f  hydrogen  su lphide 
so lu tio n  and  heat the suspension to  a tem pera­
tu re  o f  40'’C . Allow to  stand fo r one hour a t 
th is tem peia tu re . W hen the  lead sulphide has 
se ttled , filter the liqu id  and  wash the residue 
th o rough ly  with a m ixture o f  25 ml o f  hydrogen 
su lph ide  so lu tio n , 5 ml o f  concen tra tcd  h y d ro ­
ch lo ric  acid and 75 ml o f  w ater. Doil the 
filtta te  and  washings to  expel hydrogen sulphide 
( test on lead acetate  paper ). A fto r cooling 
I see  A -2.2.I ) the so lu tion , m ake up to 500 ml 
in a g raduated  flask w ith distilled w ater.

U cniove (00 ml (if this solulion by m eans o f  a 
p ipe tte  and add to  (his am m onium  hyd iox idc 
un til a piccc o f congo added  to  the
so lu tion , ju s t tu rns to  a p u re  red co lour, 
N eu d a lize  the  solu tion  carefully  w ith h y d ro ­
ch lo ric  acid from  a d ropp ing  boHic, add  n few 
d ro p s in exccss tin(il the congo ppper tu rns to  n 
rcd-b lne  o r  M uc-rcd co lo u r ( / ’II 1*5 to  .1*0 ). 
H eat the solu tion  to  hoilingi a<UI 10 d ro p s o f  
(he diphcnylam iiie  so lu lion . and fm m cdiately 
titra te  the solulion in a sim ilar m anner as 
described for (he standard ization  o f  (he p o ta s­
sium  fi;rrocy:inido solution in A-2.1 ( I),
ml o f  the  pt»(assiuni ferrocyanide solution and  
Tf nil o f Ihc zinc chloridc solu tion  being 
retju iicd ,

A -2.2 .1 I f  the solu tion  contains iron or m anga­
nese, add , a f te r  cooling  ab(»ul 1 ml o f  3 percent 
hydrogen  peroxide and 60 ml o f  concen tra ted  
am m onia. M ake up to  500 nil wiih distilled 
w ater and  allow  the so lu lion  to stand fo r tw o 
hours, then filter th rough  an  absolutely dry filter 
paper and  funnel. I) scard the (irsl 10 li> 20 ml 
o f (he (ilirale. Collect the rem ainder in a dry 
flask, rem ove lOu nil by means o( a p ip e tte  and 
boil this tt> expel anim onia. Then acidify this 
so lu tion  wilii 4 N hydrochlm  ic ac id until a 
piece o f  co* go paper tu rns red-blue or blue-red 
( pM 15  to  3 0 ) .  I k a l  (he .solulion to boiling, 
ad d  10 d rops o f  the d iphenylam ine solu lion  and 
im m ediately (itra(c  (lie solu tion  in a sim ilar 
m anner as described for the s tandard iza tion  
o f  Ihc potassium  ferrocyrotidc solu lion  
in A-2.1 ( 7’3 o f  ihc potassium  ftrro cv an id c
solu tion  and  7 a nd o f  (he zinc ch lo ride  so lu tion  
being used ).

A-3 CA LCU LA TIO N

Z inc oxide, ^22'3 ( /  -  0 005 Ti )
p ercen t by mass ----------- --— ------------- —

w here

/  =  s tandard iza tion  factor o f  the potassium  
ferrocyanide solu lion ,

J'g =  volum e in ml o f  .standard polassiuni 
feirocyanide solution ,

T i  =  volume in m! o f  zinc ch lo iide so lu tion , 
and

Af ~  mass in o r  d ry  m aterial laki-n fo: llu' 
test.


