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Indian Standard

SPECIFICATION FOR
CASHEWNUT SHELL LIQUID (CNSL)

( Second Revision )

0. FOREWORD

8.1 This Indian Standard { Second Revision } was adopted by the
Indian Standards Institution on 20 November 1986, after the draft
finalized by the Raw Materials for Palnis Industry Sectional Commirtee
had been approved by the Chemical Division Council.

3.2 This standard was first issuedin 1956, 1t was then revised in 1064
when catalytic method was added as an alternate to Wij's methad for
determination of iodine value, Since the two methods give widely
different values, two different ipdine values were prescribed according
to the methods follwoed.  The Mmir for iedine value by following Wij's
method was raised from 220 to 250, loss in weight on heating and wis-
cosity afier acid washing were added, and the requirement for acid value
was deleted.  Recently, comments were received thatfcatalviic method’
gives higher iodine value and thus does not agree with the jodine value
obtained by hydrogenation method. In view of this, the Committee
decided to sevise the standard after replacing the ‘catalytic method’.

0.3 In this second revision ‘eatalytic method’ has heen replaced by
Rogenmund-Kuhnhenn { R. XK.} method. The iodine value obtained
by R. K. Method agrees well with the value obtained by hydrogenera-
tion method, The limit of iodine value by following this method
has ajso beer modified.

0.4 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calcujated,
expressing the result of a test or analysis, shall be rounded off in accord-
ance with I8 1 2.1960*. The number of significant places retained in the
rounded off value should be the same as that of the specified value in
this standard,

*Rules for rounding off numerical values ( resised ).

3
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1. SCOPE

1.1 This standard prescribes the requirements and the methods of
sampling and test for cashewnut shell iquid. The material is used as a
phenolic component in many commercial resing, resinous compositions,
moulding compaositions, protective coatings and insulating varnishes.

2. REQUIREMENTS
2.1 Description

2.1.% Source — The material shall be produced from the shells of
cashewnuyts { Anacardium secideniale ).

2.1.2 The material shall be free from separated water and extraneous
matier.

2.1.3 Calonr - The material shall be nor deeper than dark brown when
viewed by transmitzed Light,

2.2 The material shall alio comply with the requirements given in
Table §, when tested according to the methods prescribed in Appendix A,
Reference to rejevant clauses of Appendix A is given in col 4 of the
table.

TABLE 1 REQUIREMENTS FOR CASHEWNUT SHELL LIQUID { CNSL }

Su CEARACTERISTIC RequineneNT MerHeD o TEST
Ne. i Rer vo Gn No. e
ArpExpix A}
) {f - (3 (4)
i) Specific gravity, 30/30°C 930 to (870 A-2
i} Viseosity at 30°C3, in centipoises, Max 550 A-3
i} Moisture, percent by weight, Max 0 A4
iv} Mager inseluble in toluene, pereent by IRE A-D
weight, Mex
v) Lossin weight on heating, percent by i) Al
weight, Max
vi)  Ash, percent by weight, Max 16 AT
vii) Iodine value { see 9.7 3, Min A-8
a) Wij's method 256 A-B-t
b) RK method 2680 A2
viti) Polyvmerization
a} Time in minutes, Max 4 A9
B Viscosity at 30°C, in centipoises, %0 A-10
Min
£} Viscosity after acid washing at 30°C, pii A-11

in centipoises, Min
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3. PACKING AND MARKING

3.1 The material shail be packed in containers or transported in bulk as
agreed to between the purchaser and the supplier.

3.2 Each conwainer shall be marked with the name of the manufacturer;
weight of the material in the container; recognized trade-mark, if any;
and the month and vear of manufaciure.

3.2.1 The containers may also be marked with the Standard Mark.
3.2.2 The use of the Standart Mark is govemed by the provisions of Bureau of
Indian Standards Act, 1986 and the Rules and Regulations made thereunder.

The details of conditions under which the Hoence for the use of Standard Mark

may be granted fo manufacterers or pmducers neay be obtained from the Bureau
of indian Standards,

4, SAMPLING

4.1 Preparation of Test Samples ~— The methed of drawing repre-
sentative test samples of the material and the criteria for conformity
shall be as prescribed in Appendix B.

APPENDIX A
( Glause 2.2 and Table 1)

ANALYSIS OF CASHEWNUF SHELL LIQUID { CNSL )
A.l. QUALITY OF REAGENTS

A-1.1 Unless specified otherwise, pure chemicals and distilled water { tee
15 ¢ 1970-1977* } shall be used in all tests,

Nows - Pure chemicals’ shal! mesn chemicals that do not conlzin impurities
witich affect the result of analysis,

A2, DETERMINATION OF SPECIFIC GRAVITY

A-2.0 Principle — The specific gravuy of the material is determined
with a specific gravity bottle.

A+2.1 Preparation of the Sampie — Filter the material through filter
paper, glass wool or dny other suitable filtering medium to remove iraces
of suspended impurities. Suction may be used if necessary.

*Specification for water for general }abgrawry wse { second revisien L.

5
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A-2.2 Apparatus

A2 1 T hermometer — Any convenient thermomeier of a suitable range
with 01 or 0-2°C subdivisions,

A2.2.2 Water-Bath

A-2.203 Specific Gravity Bottly — A specific gravity bottle of about
50-m] capacity with welifited ground glass joints and of the shape as
shown in Fig. 1 is recommended, To calibrate, clean and dry the bottle
thoroughly, weigh and then fill with boiled and cooled water at 30°C,
Fill to overflowing by holding the bottle on its sicle in such a mwanner as
to prevent the entrapment of air bubbles. Insert the stopper and immerse
in a water-bath at 30 4 0°2°C, Keep the entire bulb completely covered
with water and hold at that temperature for 30 minutes. Carefully
remove any water which has exuded from the capillary opening.
Remove from the bath, wipe completely dry, ¢ool to room temperature
and weigh. Calculate the weight of water. This is a constant for the
botile but should be checked periodically.

Fio. 1 50 ml Segcivic Goaviry Botree
G
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A~2.3 Procedure — Fil} the specific gravity bottle with the material
to over-flowing, holding the botile on s side in such a manuer as to
prevent the entrapment of air bubbles.  Insert the stopper, immerse in
the water-bath maintained at 399 2 02°C and held for 30 minutes.
Carefally wipe off any oll which has come through the captilary open-
ing, Remove the boule frem the bath and wipe it complewely dry.
Cool to room wmperature and weigh.

A-2.4 Calenlation

Specific gravity at 30/30°C = ?“H:“%

whers

A == weight in g of the specific gravity bottle with material at
30°C,
B = weight In g of the empty specific gravity hottle, and
¢ = weight in g of the specific gravity bottle with water at
380‘

Ay

A-3, DETERMINATION OF VISCOSITY

A-3.8 Prineiple — The viscosity of the material is determined with a
U-tube viscometer,

A3l Apparatus

A-3. 81 U-Tybe Viscomeler — The U-tube viscometer shown in Fig. 2
shall be of homogeneous transparent glass and shall be free from
mechanical imperfections. Al glass tubing employed in the construction
of the viscometer shall be of the same composition :md the finished
imsirument shall be thoroughly annealed.

A-3 L2 Theymomeier — Any convenient thermometer of a suitable range
with subdivisions of 0°2°C.

A-3. L3 Balth — A water-bath, suitable for immersion of the viscometer
1o within & cm of the top, with provision lov visibility of the instrument
and the thermometer, shall be provided, The viscometer may be fixed
as an integral part of the bath. The thermometer shall be mounted
with the bulb near the centre of the viscometer. The bath shall be
regulated so that the variavion in the thermometer reading does not
exceedt 0270, Use of a thermoregulator is recommended.

A«3.1.4 TimewRecording Depice «— a spitable stop watch.
A«3.1.5 Frame — SBuitable frames shal] be provided so that the visco-
meters may be suspended securely in the bath in a vertiea] position.

7
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12 el |

GLASS BRIDGE

LINES EZICHED
ARDUND CAPILLARY

Al dimensions in millmetres,
F16. 2 U.Tyse ViscoMETER

A-3.2 Procedure

A-3.2.1 Clean the viscometer by rinsing with suitable solvents, such as
benzene { see IS : 534-1974% ) followed by ethyl ether { e 15: 336-
19731 } or  petroleam  hydrocarbon solvents (see IS : 1743-1978%F )
Remnve each solvent by passing a current of dry air through it and
take care that no mofsttsre rémains inside the instrument. ™

A-3.2.2 Fili the viscometer by holding it in an inverted position with
the capiliary side submerged in the material under tese.  Apply suction
to the arm of the viscomaeter either by sucking throurh a piece of rubber
tubing or a water aspirator, Fl} the main reservon 1 and hring the
liquid inte the capillary to the etched line just below 4.0 Wipe the
exiess liguid off the end of the capilary arm and incline the instru-
ment slightly to cause the oil 1o flow by gravity from (he upper capillary

*Specification for henvene | second revisfon 3,
tSpecifiation for other ¢ second serision o
Sneciiication for poireleum Indrocarbon solvents §{ second »eoision ,

8
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into 4. Discharge this small amount of liguid into the main capillary
leading to bulb B, 5Hp a short piece of rubber 1ubing with a pinch
clamp over the open end of the upper capiliary to close one end. Furn the
visgometer to a vertcal position and place in the constant temperature
bath maintained at 30 « 2°C. During this time, prevent the entrance
of dust and moisture.  Remove the pinch clarpp when the equilibrium
is reached and allow the liguid te flow by gravity. Ssart the stop
waich just when the liguid passes the etched lne between B and C,
Note the time required f{or the meniscus to reach the eiched line above €
U efflux time (1¥} and then to the etched line above I [ efffux time (i1)].

A-3.2.3 The bulb B, which the Hyuid enters at the base of capillary
is for the purpose of allowing some Hquid to discharge from the upper
reservoir 4 and thus the diameter of the meniscus in this bulb is large
throughout the test.  This reduces both the effect of loading errors and
surface tension corrections.

A-3.3 Caleulation

A«3.3.1 Calculate the kinematic viscosity in ¢entistokes [rom each
efflux time by the formula given below, The viscosities so caleulated
separately for each bulb should agree:

VF=0Ct

where

{ = the determined calibradon constant for the instrument
{ see A-3.4 ), and

! = time of flow in seconds.

A»3.8.2 Calculate the dypamic viscosity in certipoises from the
foliowing:
Diyvnamic visensity in ¢p = Kinematic viscosity in ¢s 7 specific
gravity { see A=2.3 )

A-3.4 Petermination of Calibration Constant

A-3.4.1 Unless the calibration congtant is already known, calthrate
the viscomeler using, as primary standacd, oil samples the viscosities of
which lave been determined by the National Physical Laboratory, New
Delhi, or anv other Institution recognized by the Government of india

A-3.4.2 Determing, in the viscometer being calibrated, the flow time
of the apprepiiate standard, which shall not be less than 200 seconds.

A-3.4.3 Then calculate the calibration constant £, by substitnting in
the equatisn under A-3.5.1 the flow time and the kinematie viscosity of
tire oil.
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A-3.4.4 The calibration constant shall be determined at 5 temperature
of 3¢ £ 0°2°C. '

A-4. DETERMINATION OF MOISTURE

A.£.0 Principle — The materialis heated under reflux with an organic
liguid which is immiscible with water. The carrier Hquid distils inte a
graduated receiver canyme; with it water which then separates to form
lower layer, the excess carrzer liquid overflowing from the trap and

‘nnu\nxnu— texthe !ér??
¥ roing lowne

A-4.1 Apparatus — The apparatus mmmoniy knowrz as ‘Dean Staric
:\ppm atus’ consists of a 'h,fa s3 flask heated § 7y suitable means and o
vided with a rellux condenser discharging into a trap and cennected 10
the flask, The ¢rmnections between the trap, the condenser and the {lask
shenjd be interchangeable ground glass joints.  Alternatively, ordinary
flask may be used with an ungrvound rveceiver esd. The trap serves 10
cotlect antd measure the condensed water, and to return the solvent to the
flask, The asseraldy of the apparaius is shown in Fig, 3 and the various
companents are described under A-4LE 10 A-4 LS,

A-4.11 Frak YAOG 1o | O00-m flask of the shape shown in Fig. 3,
macke aof hard ro Edﬂ{f‘ riass, well annealed and as fren as nnculep from

serize and similar defeos,

|' CONDENSER
'

1l]l
.
‘

Frooo 30 Tryrivan Asseyony oF MonTore DISTILATION AppaRaTrs

I

11—}
o
U'J:b
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A-4.1.2 Condenser — shall be 2 glass waterwcooled reflux type, of the
design and dimensions shown i Fig. 3A.  The only mandatory dimen-
sions for the condenser are the external diameters of the inner tube and
of the jacket, which shall be 16-17 mm and 23-25 mm respectively. The
joints 4 and B shall be neatly finished as shown in Fig, 3A, particulardy
the bore at B shall have the minimum disturbance. The shoulder above
the cone of joint [} shali be elongated as shown in Fig. 3A to aveid a
sharp re-enirant shape which may restrict the free flow of Hguid down
the inner wall. The cone shall be extended beyond the length appro-
priate to the joint D, and the lower end ground at an angle of
approximately 60° to the axis, The drainage tip shall be at the front of
the condenser when the lower water connection iy to the left, and the
finish shall be either smooth or fire-polished. When inserted inio the

i Y [
25 A
r P
| (
7
23 10 75 0D i
WALL 170 145 }L
THICK -—— —— LY
250 O
y ——ry )
| /"‘\ f
l 15 10 17 0D "l
E walL ¢+7 TOt g
Dok ——e—
;
|
25 8
i L
¥ 7
H s o
8f LENGTH c— J\Q
¥

Al dimensions in miimerres.
Fic. 3A CONDENSER
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trap, the tip of the ¢ondenser shall be £ to 7 mm above the surfage of
the liguid in the trap afier distiilation conditions have been established,
The nominal dimensions of the joint D are given below:

Nominal Dia Nominal Dia Nominal Length of
of Large End of of Smalt End of Ground one Measured
Ground Zone Ground Zone Axially
mm fmm mm
188 16:2 26

A=41.3 Receiver — Otherwise called the trap, made of hard resistance
glass, well annealed and as free as possible from stri®e and similar defects,
provided with ground glass joints, with the shape, dimeansions and
tolerances as shown in Fig. 3B, consisting essentially of the upper cham-
ber, together with the tube and ground joint leading to the fask, and
the graduated tube.

"T'he receiver shall be of 2-m} eapacity. The mandatory dimensions
and tolerances for the receiver shall be as given in Table 2.

TABLE 2 MANDATORY DIMENSIONS AND TOLERANCES FOR

RECGEIVER
5L Cua R ACTERISTIC Recerven
No.
{1 {2 %)
i} Volume, eguivalent to smallest 05
subdivision, mi
i) Scale length, mm : 93 4 10
iliy Length of cylindrical tube shove upper 10-15
graduation mark, mm
iv) ‘Tolerance on capacicy, plus or minus, 002
‘ml

The shouider of the upper chamber of the receiver immediately
below the conical joint shall be finished square, as shown in Fiz. 38,
The graduated portion of the receiver shall be eylindrical throughout
its length.  The bottom of the graduated tube of the receiver thall be
sealed, the end of the tube being approximately hemispherical in shape.
The graduated scales on the receivers shall be numbered and subdivided
as shown in Fig. 38 The graduation marks shall be fine, clearly siched
permanent lines of uniform thickness lying in planes at right angles to
the axis of the tubes The graduation marks shall be confined 1o the
evlindrical portinn of the 1ube and there shall be no evident irrepularity
in their spacing. In these receivers, the numbered gradvation marks
shall he carried completely round the tube, the shostest graduatiop
marks shall be carried half-way round the tube, and the graduarion

12
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marks of intermediate length shall be carried approximately two-thirds of
the way round the tube and shali preject equally at each end beyond the
shortest graduation marks.

The capacity corresponding 1o any graduation mark is defined as
the volume of water at 27°C, expressed in millilitres, required to fill the
graduated portion to that mark at 27°C, the axis of the graduated por-
tion being vertical and the lowest point of the water meniscus being set
on the gradeation mark.

The error at any point on the receiver scale, and zlso the difference
between the errors at any two points on the scale, shall not exceed the
figures given for the receivers in Table 2.

Each receiver shall have permanently and legibly marked on it
a} The abbreviation ‘m!’;

b} The inscription *27°C’ to indicate thas the receiver is graduated
for contents at 27°C; and

¢} An identification number on the key.

A~£.3.4 Feat Source — The source of heat may be either an oil bath or
an electric heater provided with a sliding rheostat or other means of
-heat control. The temperature of the oil in the bath shall not be very
much higher than the boiling point of xylene or toluene, whichever
solvent is used.

A-4.1.5 Copper Wire » long enough to extend through the condenser,
with one end twistédd into a spizal. The diameter of the spiral shall be
such that it fis snugly within the graduated portion of the receiver and
vet can be moved up and down. :

A«4.2 Reagents
A-4.2,1 Potassium Dichromate-Sulphuric Acid Cleaning Solution

A-4,2.2 Xylene or Toluene ~ Saturate the xylene or toluene by shaking
with & small quantity of water, and distil.  Use the distillate for the
determination of moisiure,

A4.3 Procedure

A-4.3.1 Clean the entire apparatus with potassium  dichremate-
sulphuric acid cleaning solution to minimize the adherence of water
dropless to the sides of the condenser and the receiver. Rinse thoroughly
with water and dry completely Lefore using.

A-4.3.2 Place ahout 100 g of the material, accurately weighed, in the
distillasion fask and add an equal volume of the solvent xylene or
toluene, as desired. Assemnble the apparatus and fill the receiver with the
solvent by pouring it through the condenser until it begins to over-fow

4
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into the distillation flask. Insert a loose cotton plug in the top of
the condenser to prevent condensation of aumispherie moisture within
the tube, In order that the refluxing may be under control, wrap the
flask and tube leading to the receiver with asbestos eloth, Heat the
flask to the distilladion rate at about 108 drops per minute. When the
greater part of the water has distilled over, increase the distiliation rate
to about 200 drops per minute and continuse until no more water is
coffected.  Purge the reflux condenser occasionally during the distilla-
tien with fBve millilitre-portions of xylene or toluene to wash down any
moisture acdhering to the walls of the condenser. The water in the
receiver may be made to separate from the xylene or tojuene by moving
the spiral copper wire up and down in the condenser and reeeiver occa-
stonally, thus causing the water to settle ar the bottom of the receiver.
Reflux until the water level in the receiver remains unchanged for
30 minutes and then shut off the source of heat. Flush the condenser
with xylene or toluene as required, making nse of the spiral copper wire
to discharge apy moisture droplets, Immerse the receiver in water at
about 27°C for at least 15 minutes or until the xylene or toluene layer is
clear, and then read the volume of water,

A~4.4 Calculation
Moisture, percent by weight = wpsmm

where
F = volume in m} of water,

D = gpecific gravity of water at the temperature at which the
velume of water Is read, and

W == weight in g of the material taken for the test.

A3, DETERMINATION OF MATTER INSOLUBLE
IN TOLUENE

A~53.1 Reagent
A-5.1.1 Toluene — conforming to 18 : 537-1967%,

A<5.2 Procedure — Weigh accurately about 50 g of the wellimixed
material into a conical flask and dissoive by warming on a water-bath, in
four times its volume of wluene, the flagk being locsely coversd. Then
filter the solution through a weighed sintered glass crucible { G Ne, 1),
previcusly dried at 100 = 2°C (see Note ). Transfer any insoluble
residue to the crucible by means of additional troluene and wash the
residue with toluene until a few drops of the filirate yield no residue on
evaporation. Dry the ¢rucible at 160 & 2°C 1o constant weight.

*Specification for teluene, pure, niteation grade { frat revfsion ),
5
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Nog# - In plage of sintered giast crucible, counterpoised double filter papers
{ for example, Whatman No. 5 } about 150 mm in diemeter may be used. Reduce
the two folded filter papers to egual weight by removing the apex of the heavier
Elter paper. Heat the two to a temperature of 100.4:27°C, For fitering, use the upewnt

aper imside the originally heavier paper so that the separated material s retained
Ey the inner paper, yet both of them are equally subjected to any action exerted by
the oil and toluene.

A-5.3 Calculation

Matter insoluble in toluene, gg1
percent by weight = —p

where

w = weight in g of residue, and
W = weight in g of the material taken for the test,

A6, DETERMINATION OF LOSS IN WEIGHT ON HEATING

A~6.1 Procedure — Weigh accurately 100 g of the material in a 400-m}
besker. Heas the beaker together with the material for 30 minutes on an
electric hot-plate maintained at 205 - 5°C and stir the material after
every two minutes, At the end of this period, remove the beaker, allow
it to cool 10 room temperature and weigh again,

A=6.72 Calculation

L.oss in weight on heating, 00 w
percent by weight R

where
w = loss in weight in g of the material on heating, and
W = weight in g of the material taken for the test,

A-J. DETERMINATION OF ASH
A-7.1 Apparatus

A-T.01 Disk ~ made of platinum, porcelain, or silica, or any wide-
form crucible of suitable capacity. :

A.7.2 Reagents
A~12.1 Ethyl Alcohol — conforming to IS 1 321-1964%,
A-7.22 Bepzene — conforming to 1S : 1848.1661 ¢

A-7.3 Procedure — Heat the dish to redness. Allow it o conlina
desiccator and weigh it to the nearest '] mg. Weigh accurately, 1o the
nearest 0°1 mg, about 2 g of the material from a weighing bottle into the

*Specificatrion for absolute alcohol { rezized ),
15pecification for benzene, reagent grade.
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dish. Heat the dish gently by means of a burner until the material can
be ignited ar the surface { see Note . Allow the combustible matter to
burn off slowly and heat the residue with a strong flame or in a2 muffie
furnace unti} the ash is free from cerbonacepus matter. Cool the dish
and its contents in a desiccator and weigh. Repeat heating and cooling
till constant weight is obtained.

NoTte ~ In the case of materials containing sufficient molisture to cawe foaming
and Joss, add one ta two millilitres of ethylaleohol before heating, I excessive
Foatning still ccurs not withstanding this trearment, add 18 mi of a mixture of enual
volumes of henzens and ethyl alcohol and stir thoroughly with the material. Insert
several strips of ashless filter paper into the mixture and then ignite.  When most of
the moisture is removed, the paper iself begins to burn.  After this stage, the
procedure given in A-7.3 shall be followed.

A-7.4 Calculation

100 w

Ash, percent by weight = -

where
w = weight in g of the asth, and
W = weight in g of the material taken for the test,

A-B. DETERMINATION OF IODINE VALUE

A.8.1 Principle — The material is treated in carbon tetrachloride
medium, with a known excess of iodine monochioride solution in glacial
acetic acid { Wij's solution ). The excess of iodine monochloride is
treated with potassium jodide and the liberated iodine estimated by
titration with rodium thiosulphaie solution. Any one of the two methods
of test, namely, Wij's method and Rosenmund  Kuhnhenn method shajl
be foliowed for the determination of iodine value as agreed to between
the purchaser and the supplier. The Rosenmund Kuhnhenn method is
much quicker than Wij's method and at the same time gives repeatable
and reproducible results.

A-8.1 Wis Method
AB.1.1 Reagenis

a} Potassinm dickromale — conforming to IS 1 250-1964%,
b)Y Concentrated hydrochleric acid — conforming to I8 - 265-19764,
¢) Potasstum iodide selulion — Prepare a fresh solution by dissolving

{0 g of potassium iodide free from potassium iodate, in Y0 ml of
water,

#Specification for potassium bichromate, technical and apalvtical reagent { rerfred 1.
tSpecification for hydrochloric acid { second revicion }.
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o} Stareh soluiden — Trituraie 5 g of starch and 0°01 & of mercuric
jodide with 30 m! of cold water and slowly pour it with stisring
into one litre of boiling water. Boil for three minutes.  Alle
to conl and decant off the supernatant clear Jiquid.

¢) Standard sodtum  thivsulphate solution — approximately 01 N,
Dissolve approximately 248 g of sodium thissulphate crystals
{ Na.25203, 52&20 ) in water whlch has been well hoiled 1© free it
from carbon diozide and make TR iv i 1 000 ml. Siore ihe solu-
tion in 2 cool place in a dark coloured stock bottle with a guaxd
tube filed with soda lime. After storing the solution for about
two weeks, filter. if necessary and standardize it as prescribed
beiow:

Weigh accurately about 50 ¢ of finely ground potassium
dichramate which has been previously dried to a constant

weorohe ar 105 1 ')0("‘ intn a eclazn analitea ualiimatrie fachk
WHRIEDRT &0 1V D & N0 A CREAN ODRo-IvE vGIUINSNiC Hass,

Pissolve in water, make up to the mark; shake thoroughly and
keep the solution in a cocl dark place. For standardization
of sodium thiosulphate, pipette 253 ml of this solutien into a
clean glass stoppered 250-m] conical Hask or bottle.  Add 5 ml
O PPN R TGS (PR 75 VLGV | mrl I8 et Al s TY s

UA h\?llLUliii“t‘:u ii’ul GLNIoTIe aciu ﬂ}lli dad 13k Uj_ a LR i}cl Lclll
potassium iodide solution. Allow to stand in the dark for
5 minutes and titrate the mixture with the solution of sedium
thicsulphate, using starch solution as an internal indigator
sowards the end.  The end point is taken when the blue colour
P F 0 JEN PP, ST 3N S T ol S R . S
LIIBIIECB LRE) P, AL ANT LA i) ‘l]dlliy \ T } LIE 151U BRFL]LALIED
thicsuiphate solution as follows:

25 W

4903 V

where

W e= weight in g of the patassmm dichromate, and
V = yolume in m hios
for the titration,

Fodine crvstafs mmr re-gublimed,

Py [EERE 1

j

g) dectic atid - glacial, 99 percent ( see IS :695-1986* ) and free
from reducing impurities. Test for reducing impurities is as
follows:

Dilute 2 ml of the acetic acid with 10 mi of waterfand add
1 N potassium permanganate solution and maintain  at
27 :}:_2 . The test shal be taken as Imvmg been sat:sﬁed if

g T i rged at IS Ao
SHUUY 13 RO GIsEna EC‘ al (af end 0f two liuulb

h} Chivrine gas — dry.

r.

e ~ink colour iz i
the jeria) g

*Specification Tor acetic acid { third revisio
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i) Jodine trickloride { 1Cig }

k} fodine monechioride { ICE } ~— 9B percent, chemically pure,

m} Wii's dodine monechlovide solution — Prepare this solution by one
of the following two metheds, and store in a glass stoppered
bottle in a cool place, protecied from light;

i} Dissolve 13 g of lodine in one litre of acetic acid, using gentle
heat, ¥ necessary, and determine the strength by titration
with standard sodivm thiosulphate solution,  Set aside 59 to
100 m! of the solution and introduce chlorine gas into the
remainder unti] the characteristic colour change occurs and
the halogen content is nearly doubled as ascertained again by
titration. If the halogen content has been meore than doub-
led, reduce it by adding the requisite guantity of the iodine-
acetic acid solution. A slight excess of iodine does no harm,
but avoid an excess of ¢hlorine,

Example:

I the titration of 20 m] of original jodine-acetic acid solgtion
requires 22 m} of standard sodium thiosuiphate 20 ml of the
finished Wij’s solution shall require between 43 t0 44 mi { and
not more than 44 mi) of the same sodium thiosulphate
selution,

i) Di%oive eight grams of iodine trichloride in approximately
430 ml of acetic acid. Dissolve separatcly nine grams of jodine
in 430 m! of agetic acid, using heat, if necessary. Add gradu-
ally the iodine sojution to the iodine trichjoride untii the
colour has changed o reddish-brown. Add 30 ml more of
iadime solution and dilute the mixture with acetic acid til}
10 mi of the mixture is equivalent to 20 ml of standard
thiosulphate solution when the halogen content is estimated
by titration in the presence of an excess of potassium iodide
and water. Hear the schution to 100°C for 20 minutes, and
coal, Prevent access of water vapour in  preparing the
sofution,

n) Carbon tetrachloride or chloraform - inert to Wij's solution.

AB 12 Procedure -« Take 30 g of the cashewnut shell liquid in a
250-m! beaker and heat dowly o 205 -1 3°C on an electric hot plate
starrmg thoroughly to prevent violent foaming. As soon as this empera-
ture is reached cover the beaker and cool it undisturbed to room
temperature.  Filter the material through a filter paper to remove any
impurities. Make sure that the giass apparaus used 15 absolutely clean
and dry. Weigh accurately by difference about 0°10 to 0-i2 g of the
fikkered material in a clean dry 300-m) iodine flask or well grouad glass-
stoppered bottle to which 25 ml of carbon tetrachloride has been added
and agiiate to dissoive the contents. The weight of the sample shall be

' i5
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such that there is an excess of Wij's solation 30 to 60 percent of the
amount added. Add 25 mi of the Wij's solution and replace the glass
stopper after wetting with potassium iodide selution; swirl for intimate
mixing, and allow to stand in the dark for one hour. Carry out a blank
test simultaneously under similar experimental conditions. After stand-
ing, add 15 m] of potassiuvm lodide solution and 100 ml of water, rinsing
in the stopper also, and titrate the Jiberated indine with standard sodium
thiosuiphate solution, swizling the contents of the botile continucusly to
avoid any local excess until the colour of the solution 18 straw yellow.
Add one millilitre of the starch solution and continue the titration until
the blue colour formed disappears after thorough shaking with the
stopper on.

A-8.1.3 Coleulation

Iodine value = 1269 ( BW_ SN

where

B = volume in mi of standard sodiuvm thiosulphate solution
required for the blank,

§ = volume in ml of standard sodium thiosulphate solution
required for the sample,

N == pormality of the standard sodiura thiosulphate solutien,
and

P« weight in g of the material taken for the test,
A-8.2 Rosenmund — Kubnhenn Method
A-8.23Y Rragents

a) Carbon teirackloride — see 18 : T18-1977%,

b) Mereuric acelate solution — 2°5 percent solution in glacial acetic
acid.

¢} Potassium fodide solulion — Prepare a fresh solution by dissolving
15 g of potassium iodide in {00 mi water,

dy Resepmund- Kuhnhenn reagent ~— Place 40 ml of glacial acetic acid
{CHLCOOH ) in each of the three 250-m! Erlenmeyer Hasks,
To the first, add slowly 284 + 02 g of pyridine, with cooling
in an ice bath. To the second flask, add slowly 3535 = 02 g of
concentrated sulphuric acid { HeS3O4,sp gr 184 ) with cooling as
above. When cool, add the contents of the second flask to the
contents of the first flask, with further cocling. To the third
flask, add the contenty of one ampule { containing 284 g ) of
bromine, Add the bromine liguid to the mixture of the first

*Specification for carbon tetrachloride { second revision ).
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two solutions. Transfer to a l-litre volumetric flask with the aid
of glacial acetic acid, and make up to | fire with glacial acetic
acid, Mix thoroughly and transfer fo a 4-litre, amber, glass-
stoppered bottje.  Add an additional 2'5 litres of glacial acetic
acid, makimg a total of 33 litres of reagent. JIn this way, the
weighing of measuring of bromine is eliminated. The reagentis
_approximately 011 N with respect to bromine, Fresh reagent
should be prepared if the bromine concentration drops below
089 N, The normality of the reagent can be checked by run-
ning a reagent blank titration as described under A-8.2.2 but
eliminating the one hour standing time.

Noze - The stock bettle containing tbe Rosenmund- Kuhnbenn reagent should be
kept stoppered when it iy siot in use to minimize the loss of bromine,

‘e} Standard sodium thissulphale solution — Same as in A«8.1L¥ {e).
£) Starch solution — Same as in A-8.1.1(d).

A~B.2.2 Provedure - Weigh accurately by difference 808 to 012 g of
cashewnut shell Higuid { CNSL } in a 250-m! iodine flask. Add 20 ml of
the carbon ietrachloride and swir 1o dessolve.  Make sure that the speci-
men s completely dissolved, and then place the lodine flask in a dark
place. Add 1080 ml of mercuric acetate solution, swirl the flask two or
three times, then add 5040 ml of the Resenmuned Kuhnkenn reagent, and
note the time.  Replace the glass stopper in the flask after wetting with
potassium iodide solution and add a small amount of potassium iodide
solution alongside the stoppered jomt of the flask to seal it, swirl unti
the contents are well mixed, and then place the fask in a dark place,

Exactly one hour after the addition of the Rosenmund-Kuhnhenn
reagent to the sample, add 20 m! of potassium iodide solution, swirl two
or three times, add 20 ml of water, swirl again, stopper the fask, and
allow it to stand for one minute. Tirate the released iodine with
standard sedium thissulphate solution, add 2 ml of starch solution
_towards the end of the titration, Carry out a blank test simultanesusly
" under similar experimental conditions,

A-8.2.3 Caleulatiop — Caleulate the lodine valize as follows:

1269({ B — ¥ x N

Todine value = 7

where
B - millilitres of standard sodium thiosulphate solution
required for titration of the blank,

¥V = millilitres of standard sodium thiosuiphate solution
required for titration of the sample,

N = normality of the standard sodium thiosuiphate solutien,
and

W == mass in g of the sample taken for test,
21
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A-8.2.4 Express the mean of the two jodine values as the iodine value
of the material.

A9, DETERMINATION OF POLYMERIZATION TIME

A-9.0 Principle — 1t is the time taken by de-hydrated cashewnut shell
Ligquid to gel alter the addition of concentrated sulphuric acid in diethyi
suiphate.

A-3.1 Reagents
A-9.1.1 Concentrated Sulphuric deid
A9.1.2 Diethyl Sulphate

Nowg — Diethyl sulphate is poisonous and should be haudied with care.

A2 Procedure

9.2.1 Dehydration of Material — Pour 50 g of the materiai into 2 250-m]
beaker { see 15 : 2616-1671% } and heat slowly to 205 & 5°C with conti-
nuous stirring il foaming ceases,

A-9.2.2 Polymerization Test — Take 50 £ 01 g of the dehydrated oil
into 2 150 % 13 mm test-tube ( gee 1S : 2618-19631 ). Add through a
dropping pipette 05 ml of 25 percent solution {vjv } of concentrated
salphuric acid in diethyl sulphate and stir the misture thoroughly with
a glass rod of three millilitres in diameter and rounded at the end.
Make sure that a thorough mixture is obiained after the addition of the
sulphuric acid-diethy] suiphate selution, to avoid local resin formation,
which would vitiate the result. Insert the tube into an oil bath which
has been heated to 176 < 1°Cl and note the time of insertion with a stop
watch. Stir the material slowly. It will be noted that the sample be-
comes more and more viscous., Note the time when the rmaterial
suddenly ‘gels” or sets to a stifl rubbery pasty mass or a dry rubbery mass.
Report the time taken as the polymerization time.

A-10, DETERMINATION OF POLYMERIZATION BY
VISGOSITY METHOD

A-10.0 Principle — It is determined by finding out the viscosity of the
material when mixed with diethy! sulphate and kept in an oven at
185 L 1°C for one hour and finally dissolved in xylene.

A+10.1 Reagents
A-10.1.1 Diethyl Sulphatz

Notg — Diethy] suiphate is poionous and should be handied with care.

*Specification for glass beakers { first revision }.
$Specification for test-tubes.
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A<10.1.2 Xylene

A-10.2 Procedure — Weigh 200 ¢ of the material into a 500-m}
beaker { see 18 ¢ 2619-1971* } and add eight grams of diethyl suiphate.
Reweigh the beaker and contents. Mix the contents thoroughly and place
the beaker in an oven at 185 -1 1°C for one hour. Remove the beaker
from the oven and add 200 g of xylene, Mix wel! and cool to room tem-
perature. Make up for any joss in xylene so as 10 have exactly 200 g of
xylene in the mixture. Determine the viscosity of the diluted solution
at 30 £ U2°C using a U-tube viscometer as prescribed in A-3 or any
other suitable viscometer.

A-11. DETERMINATION OF POLYMERIZATION BY
VISCOSITY METHOD AFTER ACID WASHING

A-11.0 Principle — It is determined by finding out the viscosity of the
material after washing with dilute sulphuric acid which is then mixed
with diethy! sulphate and keptin an oven at 185 £ 1°C for one hour
apd finally dissolved in xyiene.

A-IL1 Reagents
A-11.1.1 Difute Sulphuric Aeid — 5 percent sclution.
A-11,1.2 Dicthyl Suiphate
Nore — Drethyi sulphate is 2 polsonous material and should he handled with care,
A-11.53 Xylene

A-11.2 Procedure - Take approximately 500 g of the material in
1 020-mf beaker or flask, Add 200 mil of dilute suiphuric ackd and mix
thoroughly, Heat the solution en a water-bath maintained at 90 to
95°C for five minutes and then separate the fwo layers by any suitable
method. The separation may best be achieved by centrifuging the hot
mixture. Transfer this mixture to the separating funne! and allow it to
stand for ten minutes. Dizcard the jower aqueous layer and collect the
upper layer of the cashewnut shel] liquid from the separating funnel.
Repeat treatment of the separated ONSL layer with sulphuric acid and .
separate the two layers. Add 200 mi of water to the separated CNSL,
mix i thorooghly and heat the mixture to 80 to 95°C for five minutes.
Separate the layers by centrifuging or any other saitable method. Test
the #H of this aqueous layer. If the pH of the agueous layer is below
five, repeat the treatment of the above separated CNSL jayer with
further quantity of 200 m! of water till the pH of the agueous fayer
obtained is abeve five. Weigh 200 g of the separated GNSL into a
500-m! beaker ( see IS 1 2619-1971% } and add eight grams of diethyl

*Snecification for glass beakers { first resision ).
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sniphate. Reweigh the beaker and the conents. Mix the contents
thoroughly and place the beaker in an oven maintained ar 185 + IPC
for one hour, Remove the beaker from the oven and add 200 mi of
xylene. Mix well and coel to room temperature. Make up for any
ioss in xylene so as to have 200 g of xylene in the mixture. Determine
the viscosiiy of the solution at 30 - 0°2°C by using the Ustube visco-
meter as prescribed in A-3 or apy other suitable viscometer,

APPENDIX B
{ Clause 4.1)
SAMPLING OF CASHEWNUT SHELL LIQUID { CNSL )

B-1. GENERAY, REQUIREMENTS OF SAMPLING

B«i.0 Tn drawing samples the following precautions and direcions shall
be observed.

B-1.1 As the material is vesicant, care shall be taken in opening the
drums for sampling.

B-1.2 Samples shall not be taken in an exposed place,
B-1.3 The sampling instrumnents shall be clean and dry when used.

B-1.4 Precantions shall be isken to protect the samples, the materia’
being sampled, the sampling instruments and the containers for samples
from adventitious contamination.

B.1.5 The samples shall be placed in clean, dry and air-tight glass or
other suitable containers on which the marerial bas no action.

B-1.6 "The sample containers shall be of such a size that they are almost
completely filed by the sample.

B-1.7 Each sample coniainer shall be sealed airtight after filling and
marked with full details of sampling, the date of sampling and the
maonth and year of manufaciure of the material

B-1.8 All sampling instruments, if msade of copper, brass or bronze,
shall be nicke] plated,

B-2. SAMPLING INSTRUMENTS

B-2,1 Sampling Bottle or Can {se¢e Fig. 4] — This instrument i
suitable for taking samples from various depths in tanks. It consists of
a weighed bottle or metal container with removable stopper or cap, to
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which i3 attached a suitable chain, pole or cord.  This device is lowered
to the various desired depths at which the stopper is removed and the
container is allowed to fill,

B-2.2 Open Type Sampling Tabe ( see Fig. 5} — It is made of metal
or thick glass and may be of 20 to 40 mm diameter and 400 10 800 mm
in Jemgth (see Note ). The upper and lower ends are conical and
narrow down to 8 10 10 mm diameter, Handling is facilitated by two
rings at the upper end. For taking a sample, the instrument is first
closed at the top with the thumb or a stopper and lowered uniil the
desired depth is reached. It is then epened for a short time to admit the
material, and finally closed and withdrawn,

Nore — For small containers, the size of the sampling tube may be ajtered
suitably,

p N AN

e

o] ]

Fio, 4 Saserinc Borris or Can
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B-3. 3CALE OF SAMPLING

B.3.1 Lot - In a single consignment, all the containers of the same
size and drawn from the same batch of manufacture shall constitutela lot,
If a consignment is known to consist of containers of different sizes or of
different batches of manufacture, then the containers belonging to the
same size and batch of manufacture shall be grouped together and each
such group shall constitute a separate Jot. In case the consignment is
in tanks, the tanks belonging to the same batch of manufacture shall
constitute a lot.
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B-3.1.1 For ascertaining the conformity of the lot 1o the requirements
of the specification, tests shall be carried out for each lot separately.

B-3.2 Sampling from Containers — The number { n ) of containers
to be seiected for sampling shall depend on the size { N} of the lot and
shall be in accordance with Table 3. In the case of very small lots
where the sefection of three containers may be uneconomical, the method
of judging the conformity of the lot to the requirements of the speci-
fication shall be ag agreed to between the purchaser and the supplier.

TABLE 3 SCALE OF SAMFLING FOR CONTAINERS

Sizn oF THE NuUMBER 07 CoNTAINERE
i.on T0 BE SELRCTED
N n
§Y] 2
Up to 20 3
21 40 4
41 80 B
817120 3
1211200 B
26! and above HE

B-3.2.1 The containers shall be selected at random and te ensure the
randomness of selection, random number tables may be used. In case,
such tables are not available, the following procedure may be adepted:

Starting from any container, count them inone orderas 1,2, 3,...,
etc, up 10 r and so on, where » is the integral part of Njn { N being
the lot size and # the number of containers 1o be selected 3 Every

rth container thus counted shall be withdrawn to give sample for
test, :

B-3.3 Sampling from Tanks — Each tank in the ot shall be sampled

separately for de!.ermining the conformity of the lot to the requirements
of the specification.

B-4. PREPARATION OF TEST SAMPLES

B-£.1 Tesi Samples from Containers - To ensure that the samples
taken from each container are fairly representative, the contents shall be
mixed thoroughly by shaking or stirring or rolling, Draw small samples
of the mate:ial from various depths with the help of the sampling tube
{ see Fig. 5). The approximate quantity of the material to be drawn

from a container shall nearly be equal to thrice the quantity required
for test purposes,
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B-4.1.1 Out of the material deawn from individual containers, a stalj
but equal guantity of material shail be taken and thoroughly mixed to
form a composite sample, sufficient for carrying out triplicate determi-
nations for all the characteristics, The composite sample shall be
divided into three egual parts, one for the purchaser, another for the
sapplier and the third for the referee.

B~4.1.2 The remaining portion of the material from each container
shall be divided into three equal parts, each forming an individual
sample. One set of individual samples representing the » containers
selected shall be for the purchaser, another for the supplier and the third

for the referee.

B-4.1.3 Al the individual and compesite samples shall be transferred
to separate sample containers, These eontainers shall then be sealed air-
tight with stoppers and labelled with full identification particulars given
in B-1.7.

B.4.1.4 The referee samples, consisting of & composite sample and
a set of n individual samples, shall bear the seals of both the purchaser
and the supplier. They shall be kept at a place agreed to between the
two, to be used in case of any dispute. :

B-4.2 Test Samples from Tanks

B-4,2.1 For drawing a sample from a tank, lower the clused sampiing
bottle or can [ see B-2.1 } slowly to the requived depth, open and ] it at
that depth. Three samples shall he obtained at levels of one-tenth of
the depth of the liguid from the top surface { top sample }, one-half of
the depth { middie sample } and nine-tenths of the depth of the liquid
from the top surface { jower sample ). All the three samples thus
obtaiped from a tank shall be mixed togerther in a elean dry container
and shall be divided into three equal parts, one for the purchaser, an-
other for the supplier and the third for the referee.  Each tank in the lot
shail be sampled 1 the above manner and separate samples obtained
from each tank. The approximate quantiy of the material to be drawn
from & tank shall nearlv he equal to thrice the guantity required for
carrying out tests for the regquirement prescribed in this standard.

B.4.2.2 Al the samples thus obitained from tanks in the ot shall be
transferred to reparate containers.” These containers shall then be sealed
ajr-tight with sioppers and jabelled with full idensification particulars
given in B-L7.

B-4.2.3 The referee test samples, consisting of the samples from the
tanks in the Iot, shall bear the seals of both the purchaser and the
supplier. Thev shall be kept at a place agreed to between the two, to
be used in case of any dispute.
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B-3. NUMBER OF TESTS
B-5,1 For Samples from Containers

B-5.1.1 Test for the deiermination of iodine value shall be conducted
on each of the individual samples separately,

B.5.1.2 Tests for the determination of all the remaining characteristics
in the specification shall be conducted on the composite sample,

B-5.2 For Samples from Tanks — Tests for the determination of all
the characteristics in the specification shall be conducted on the samples
from different tanks separately.

B-5.3 Critervia for Conformity
B-3.3.1 For Coniainers

B-5.3.1.1 For indivtdual samples — For the jodine value which shall
he determined on the individual samples, the mean { X ) and range ( R}
of the test results shal] be caleulated as follows:
the surn of the test resuity
number of the test results

Mean { X} =

Range{ B = the difference between the maximum and the mini-
mum values of the test results

No~r — Por declarving the conformity of the lot to the requirement of iodine
value, the vaine of the expressions { ¥ - 06 B ) as caloulated from the relevant test,
resulrs shall be not less than 250 or 375, as the case may be.

B-2.3.1.2 For composite samples — For declaring the conformity of the
lot to the reguirements of all the ether characteristics determined on the
composite samples, the test yesults for each of the characteristic shall
satisfy the relevant requirements given in the specification.

B-8.3.2 For Tanks

B-5.3.2.1 The lot shall be declared as conforming te the specification
requirements of various characteristics, if each of the test results satisfies
individually the relevant requirements specified in the standard,
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Gangotsi Complex, 5th Fioor, Bhadbhads Road, T, 7. Naga, g671¢
BHOPAL 462003
Piot No, 82/83, Lawis Road, BHUBANESHWAR 761002 53627
B3/6, Ward No. 28, R, 3. Barus Road, Bth Bysians, 3sann
GUWAHNATI 781003
5-8-66C L. N. Gupta Marg { Nampaily Station Road ), 231083
HYDERABAD BOGHM _
R14 Yudhister Marg, C Scheme, JAIPUR 302006 ggg g’z
117/418 B Sarvodaya Nagar, KANPUR 208006 AL
Patliputra industrial Estate, PATNA 800813 62305
T.C. No, 14/1421, University P.Q., Palayam 62104
TRIVANDRUM 695035 s2117
Inspection Office (With Sale Point)
Pushpaniali, 1st Floor, 206-A Wast High Court Rosd, : 2B1 N

Shankar Nagar Square, NAGPUR 446010

institution of Enginears { India ) Building. 1332 Shivail Nagar, 524 35
PUNE 411005

*Saics Office In Calcutia is at § Chowtinghes Approach, P.O. Princap 27 68 08
Straet, Catcutta TO00T2

tSales Offics tn Bombay im st Novelty Chambers, Grent Read, B¢ 85 28
Bombuy 400007

$Salea Office In Bangaltore ta at Unity Bullding, Narasimbarsla Squsre 2 38 T4

Bangatere 560002
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