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Technical Committee: Plastics Sectional Committed>CD 12
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1) Allinterested Members of PCDC

2) All Members of Plastics Sectional Coittee (PCD 12), its all

Subcommittees; and
3) All others interested.

Dear Sir(s)/Madam(s),

Please find enclosed the following document.

Doc. No.
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PCD 12(2577)C | Water Soluble Film — Specification

Kindly examine the draft standard and forward your views stating any
difficulties which you are likely to experience inyour business or profession, if these

are finally adopted as National Standard.

Last date for comments: 29-02-2012

Comments, if any, may please be made in the foasaiven overleaf and mailed
to the undersigned at the above address. The dotusn@so hosted on BIS website

www.bis.org.in
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Encl.: As above.
kanil@bis.org.in

Yours faithfully,

Dr. (Mrs.) Vijay Malik
Sc. ‘F' & Head (PCD)
Office Telephone/Fax No.: 011 23235432
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BUREAU OF INDIAN STNDARDS

Draft Indian Standard

WATER SOLUBLE FILM-SPECIFICATION

FOREWORD
(Formal clauses will be added later)

A water-soluble film (WSF) is made from water-sdkipolymers, having the appearance
of a common plastic film. It has unique charactarisf completely dissolving in water at
room temperature. The dissolved film disappeamwater like sugar and the ingredients
of the film change their appearance but remaingorieas dissolved solids in water which
are washed or flushed out after use. The rate ssfotiition depends on agitation, water
temperature, and amount of water and thicknesseofiim.

Water soluble film finds multiple uses which havet ronly satisfied users but also
Environmental Agencies which strongly recommenah ipacking agriculture chemicals
and pesticides, chemical fertilizers, dyestuffdedgents, water-sewer additives, mineral
additives, concrete additives, chemicals for phplgy and gardening etc, but also for
the packing of vegetable seeds, plant seeds, stptfood and laundry bags in hospitals.
In addition, it can be used for textile or embreideinderlay andwater-transferred
printing and mold release process as it is comgldde degradable and safe for
environment.Bio-starch, polyvinyl alcohol etc are the raw materfor WSF which
decompose into water completely leaving no harmsifudge.

For the purpose of deciding whether a particulgurement of this standard is complied
with, the final value, observed or calculated, esging the result of a test or analysis
shall be rounded off in accordance with IS 2 : 19BQles for rounding off numerical
values (revised). The number of significant pkacetained in the rounded off value
should be the same as that of the specified valti@s standard.



1. Scope
The standard prescribes the requirements and neetiddsts for water soluble films.
2. References

The following standards contain provisions whidirotigh reference in this text, constitute the
provisions of this standard. At the time of pullica, the editions indicated were valid. All
standards are subject to revision, and partiegreeanents based on this standard are encouraged
to investigate the possibility of applying the mastent editions of the standards indicated
below:

IS No. Title
IS 2508: 1984 Specification for low density Ralylene Films
IS 9833:1981 List of pigments and colorants for imsplastics in contact with

foodstuffs, pharmaceuticals and drinking water.
IS 13360(Part 3/ Sec 1):Plastics — Method of testing: Part 3 physical andetsional
1995 properties, Section 1 determination of density weldtive density
of non cellular plastics.
IS 13360 (Part 5/Sec 1l).Plastics — Method of testing: Part 5 Mechanical pprtes,
1995 Section 1 determination of tensile properties galnatinciples

3. TERMINOLOGY
For the purpose of this standard, the followingridgbns shall apply.
3.1 Disintegration: Physical breakdown of water soluble film in water.

3.2 Dissolution:Dissolution is the process by which a water solditie completely dissolves in
water at given temperature without leaving anychesi

4. COMPOSITION

Water soluble film shall be made of polyvinyl alobtor any other material having similar
properties.

5. TYPES
Based on solubility in water, the water solublefdhall be of the following types:

5.1 Cold Water Soluble Film: Cold water soluble film shall dissolves in wateavimg
temperature ranging fronf@ to 35C.

5.2 Warm Water Soluble Film: Warm water soluble film shall dissolves in wateving
temperature ranging from %5 to 55C.

5.3 Hot Water Soluble Film: Hot water soluble film shall dissolves in water im@vtemperature
ranging from 58C to 95C

6. REQUIREMENTS

6.1 Physical AppearanceThe water soluble film shall be uniform and freenf pinholes and
non-dissolved particles and bubbles. The waterbdolfiilm may be transparent or opaque or
translucent, with or without embossing as agreduktaveen the supplier and purchaser.

6.2. Colour: The water soluble film shall be supplied in colasragreed to between the supplier
and purchaser. Pigments and colorants used sbhatltime requirements of IS 9833.
5



6.3. Film Form: The film shall be furnished in the form of flatest or rolls or in the form of flat
tubing or any other form as agreed to betweenupelgr and purchaser.

6.4 Nominal Thickness: The nominal thickness of the film shall be as agréeetween the
manufacture and purchaser. When tested in accoedaitc the method given iAnnex A, the
nominal thickness shall be within £25% for the #lmith nominal thickness up to and including
40 um and +20% for above 4@m.

6.5 Nominal Grammage- The nominal grammage of the film shall be as egdjieetween the
manufacture and purchaser. When tested in accogdaitis the method given iAnnex B, the
nominal thickness shall be within 5 difor the films with nominal thickness upto and irdihg
40 um and +10 g/rffor above 4Qum.

6.6 Nominal Width- The nominal width of the film shall be as agreetinien the manufacture
and purchaser. The tolerance on the width shadishgiven as in Table 1

Table 1-Tolerance on Width

S| No. Nominal Width Tolerance

i Up to 500 mm +5mm

ii Above 500 mm and up to 1250 mm + 10 mm
iii Above 1250 mm and up to 2500 mm +20 mm
iv Above 2500 mm and up to 3000 mm + 40 mm

6.7 Yield Tolerance-The actual yield shall be determined in accordamitie the method given
in Annex C with following tolerance limits (Table 2) of the minal yield (see IS 13360(Part 3/
Sec 1)).

Table 2- Yield Tolerance

Sl No. On Roll Tolerance Percent
i Lots of 100 kg +10
ii Lots of 250 kg +10
iii Lots over 250 kg and up to 1250 kg +5
iv Lots over and up to 1500 kg +3

6.8 Water Solubility- Different types of water soluble films shall dissed in water depending
upon the temperature of water as well as the tleiskrof the film without leaving any trace or
residue when determined in accordance with the adegfiven inAnnex D.

6.9 Tensile strength-The tensile strength at break tested is accordaithenethod prescribed in
Annex E for all thickness of water soluble film shall beénimum 140 kgf/criin machine
direction and 130 kgf/cfin cross direction (see IS 13360 (Part 5 / Sec 1)).

6.10 Elongation at Break-The elongation at break when tested is accordartie method
prescribed inAnnex E for all thickness of water soluble film should b@nimum 90 %in
machine direction and 110 % in cross direction.

6.11 Moisture Content-The moisture content is the quantity of water ciotdh in film. The
moisture content expressed in percentage by weightater in the water soluble film shall be
maximum 10% when tested in accordance with the ogegfiven inAnnex F.

6.12 Printability - Water soluble film shall be easily printable wilie logos or any other design
as agreed to between the supplier and purchaser.



6.13 Heat Sealabilty-Water soluble film shall be easily heat sealablee Temperature and
dwell time of heat seal depends upon the thickaadshe type of the water soluble film.

7. Packaging and Marking
7. 1 Packaging

7.1.1 Each roll/folded roll shall be wrapped individuallyith inner HDPE film and outer
corrugated box shrink wrapped.

NOTE: Water soluble film is made of hydrophilic materiahich can absorb and release
moisture in response to relative humidity; therefoprolonged exposure of film to moist
conditions prior to packaging shall be avoided. Hien has the tendency to become more
flexible as its moisture content increases.

7.2 Marking:
Each roll/folded film shall be marked legibly withe following information:

Manufacturers name and recognized trade mark if any
Product code/ grade of the film;

Thickness and Length of the film;

Width of the roll / Folded film;

Mass of the roll / folded film;

Number of joints;

Batch number and date of manufacture

Additional information, if any.

e

ANNEX A
DETERMINATION OF THICKNESS
(Clause 6.4)

A-1 General
This method outlines the procedure for the deteatron of Thickness.

A-1.1 Apparatus

A deadweight dial micrometer with a flat anvil ofnm diameter or larger in area and 4.8 mm
diameter flat surface on the head of spindle, sprng micrometer which has been calibrated
against a deadweight dial micrometer shall be ubedase of dispute, only deadweight dial
micrometer shall be used and the reading shalakentbetween 15 second and 2 minutes after
load is applied.

A-1.1.1This method is capable of producing measuremetht avitnaximum error of £0.000 25
cm.

A-1.2 Specimens
Test five specimens, Dimensions of the samplesnf@100 mm x 100 mm # 0.5 mm).

A-1.3 Procedure

Dry and clean the surface of the anvil and spitheiad, and of the specimen. Place the specimen
on the anvil and lower the spindle head on it sjovhe total load applied by the spindle shall be
110g. Make one measurement on each specimen apateky at the centre of the specimen.
Take mean of the measurements of all the specimfemsample to obtain the average thickness
of the sample.
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ANNEX B
DETERMINATION OF GRAMMAGE
(Clause 6.5)

B-1 General
This method outlines the procedure for the deteation of grammage.

B-1.1 Apparatus
Analytical Balance with an accuracy of 0.01 g.

B-1.2 Specimens
Dimensions of the samples: 10 4m00mm x 100mm # 0.5mm).

B-1.3 Procedure

Samples with the defined area are weighed withreytical balance, to determine their weight
per square meter. Every sample is weighed. The male is expressed in ¢fnusing in the
following formula:

G=gx10/axb

Where:

G = Grammage (g/fi

g = weight of sample (g)

a = length of sample (mm)
b = sample width (mm)

ANNEX C
DETERMINATION OF YIELD TOLERANCE
(Clause 6.7)

C-1 GENERAL
Yield is the amount of area provided by a givensrasa film of specified thickness.

C-1.1 Calculation of Actual Yield
The actual yield,shall be calculated as follows:

vacnt/kg =AM
Where

A = area in crhcalculated from the length and the width of radlitied film, and
M = mass in kg of the film on roll / folded film

C-1.2 Calculation of Nominal Yield
The Nominal yieldy,shall be calculated as follows:

yncn?/ kg = 1000/ okt
where,

d = density in g/ml.
t = nominal thickness in cm.

C-1.3 Calculation of Deviation of Actual Yield fromthe Nominal Yield
The deviation of actual yield from the nominal dishall be calculated as follows



D =(n - va )/ ynx 100

Where,
D = deviation from the nominal yield in percentdan
Yn, Ya=NOminal and actual yield respectively as determingd-1.1 and C-1.2

ANNEX D
DETERMINATION OF SOLUBILITY
(Clause 6.8)

D-1 GENERAL
This method outlines the procedure for the deteation of solubility in water.

D-1.1 Apparatus
Magnetic stirrer.

R
——

Fraga | Ry
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— (= ]
Magnedic Stirrar Stirrer

D-1.2 Specimens
Test five specimens, 20mm x 60mm in area, takeforumiy across the width of the test piece.

D-1.3 Procedure

D-1.3.1 For Cold Water Soluble Film

Cut a sample strip of 20 mm width and 60mm lengidh fix the strip in the slide frame and attach
string [or a piece of thread] to one end of theneaFill 800ml of water in a 1000ml beaker 20-
30°C [use thermometer for verification] Drop the whitegnetic capsule in the beaker. Place the
beaker on the magnetic stirrer and adjust the xate500ml.Suspend the frame containing the
strip in the beaker with the help of the stringarBtthe stopwatch, moment the frame is
suspended. Watch the strip carefully and continlyoasd note the time at which the strip is
dissolved completely. For every fresh strip of matethe beaker should be filled with fresh
water.

D-1.3.2 For Warm and Hot Water Soluble Films

Cut a sample test strip of 20 mm width and 60mrgtlenFill a beaker with water at 40 -%Dfor
warm water soluble film and with 70-8D for hot water soluble film [use thermometer for
verification]. Attach the sample strip to the bolifclip. Suspend the bulldog clip to a rod having
length of 150mm and suitable diameter. Use a ma&arto mark length of 30mm on the strip.
Place the strip in the water and rest the rod enetlige of the beaker ensuring that the strip is
submerged only to the marking. Start the stopwatwment the strip is suspended in the water.
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Watch the strip carefully and continuously and nibte time at which the strip is completely
dissolved in water. For every fresh strip of matethe beaker should be filled with fresh water.

D-1.4 Solubility Test Chart

SI.No | Grade of Film Disintegration Dissolution, Time,
Time, Max Max

i) Cold Water| 20 Seconds 35 Seconds
Soluble Film

ii) Warm Water| 15 Seconds 35 Seconds
Soluble Film

iii) Hot Water| 15 Seconds 35 Seconds
Soluble Film

ANNEX E
DETERMINATION OF TENSILE STRENGTH AND ELONGATION AT BREAK
(Clause 6.10)
E-1 GENERAL

This method outlines the procedure for the deteation of Tensile Strength and Elongation at
break of Water Soluble Film.

E-1.1 Apparatus

Tensile Testing Machine— The tensile testing machine used shall mairdaiate of traverse of
one grip as constant as possible. The mean valgpedd of separation shall be such that the
initial strain rate on the test specimen is 10 mm of the specimen per minute ( for 50 mm
specimen gauge length the speed should be 500 mijntheé load scale shall be accurate to
within one percent or 0.1 N whichever is less. Tdal range shall be such that the breaking load
of the test pieces falls between 15 percent anue8&ent of full reading.

Note: It is recommended that the load scale bédredéd at least once every 12 months, using
dead weights added successively.

E-1.2 Specimens

Gauge length of the specimen shall be 50 £ 1 anchthe width shall be 10 to 25 mm. Cut five
test pieces from the sample in the lengthwise tlom@nd further five in the crosswise direction.
The total length of specimen should be at leagnB0longer than the gauge length. Measure the
thickness using a suitable micrometer.

E-1.3 Procedure

Condition the test pieces for not less than one labwa temperature of 27 £Q and 65 + 5
percent relative humidity and clamp their endshia tnachine at the grips separated by 50 mm.
start the machine at the pre-adjusted speed offi@iimin and note the load and elongation at
break.

E-1.3 Calculation and Report
E-1.3.1 Tensile Strength at Break
The tensile strength at break shall be calculatemiN/ m2 (kg/cm2) from the original area of

cross section. The mean of five results shall beressed for the lengthwise and crosswise
samples.
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E-1.3.2 Elongation at Break
Elongation at break shall be expressed at percemththe original length between the reference
lines. The mean of five results shall be expre$sethe lengthwise and crosswise samples.

ANNEX F
DETERMINATION OF MOISTURE CONTENT
(Clause 6.11)

F-1 GENERAL
This method outlines the procedure for the deteation of Moisture Content in Water Soluble
Film.

F-1.1 Apparatus
Hot Air Oven.

F-1.2 Specimens
Test five specimens, 100m$100mm in area, taken uniformly across the widttheftest piece.

F-1.3 Procedure

Take the selected water-soluble film. Cut a 100K1h00mm sample and weigh the sample and
record the weight obtained. Place the sample imves at temperature of 100 for 4 hours. On
removal from the oven place sample in the Calciummloe desiccators to cool for
approximately 15 minutes.

Re-weigh the sample on removal from the desicatdrrecord the weight. Calculate the weight
lost and record the result.

F-1.4 Calculation
% Moisture Content = (a -b)/ a x 100

Where:

a = Weight Of The Sample Before Drying
b = Weight Of The Sample After Drying
(a - b)= Weight Loss

F-1.5 Moisture Content Test Chart

The values recorded during the test must be redadeinder:

Sr
No

Grade
Name

Weight Of The
Sample  Before

Drying (a)

Weight Of The
Sample After

Drying (b)

Weight Loss
(a-b)

% Moisture
Content
((a-b)/a) * 100
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