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SRI LANKA STANDARD
CODE FOR USE OF PLASTIC MATERTALS FOR FOOD CONTACT APPLICATIONS
PART © : PoLysTYRENE (PS)

FOREWORD

This standard was approved bv the Sectoral Committee on Plastics was
authorized for adepticnm and pyblication as a Sri Lanka Standard by the
council of the Sri lanka Standards Tnstitution on 1993-06-17.

Plastics are widely wused {in the manufacture of food packaging
materials, faod utensils and components of food processing equipment.
The plastic materials used for food contact aplications are referred
to as "food grade" plastics. It is generally accepted that the high
molecular weight of polymers make them essentially inert and insoluble
in food and therefore da not pose toxic hazards. However, polymers
may contain residues of monomers, low malecular weight polymers,
processing aids and substances which are added to the polymer to
modify its physical, mechanical or other properties during, processing
or usage. These residues may migrate into the food which 1is in
contact with the polymer. Therefore, it is essential that the plastic
materials and other additives used be such that any migration into
food from such materials is minimized.

The extent to which the migration occurs is dependent on the type of
plastic, contact area, rate of transfer of compounds, duration of
contact and the type of food which is in contact with the plastic
materials.

Good manufacturing practices should be followed throughout the
manufacturing process, supply and usage of plastic materials for food
contact applications.

This part is one of a series of standard codes for use of plastic
materials for food contact applications. Other parts in this series
are

Part 1 : General guidlines for mamifacture;
Part 2 : Polyvinyl chloride (PVC);

Part 3 : Polyethylene (PE);

Part 4 : Polypropylene (PP); and

Part 5 : Polyethylene phthalate (PET).

This part covers polymers, processing aids and additives permitted for
use in the manufacture and processing of polystyrene plastics for food
contact applications. All permitted substances used should be of high
standard of purity.
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The users of polystyrene plastics for food contact applications are
advised that a written assurance or where necessary a test report be
requested from the suppliers to ensure that the material contains only
the permitted ingredients specified in this code. Tt should be noted
that substances specified under permitted additives may have been
incorporated in the polymer as supplied by the manufacturer in
compliance with the specified levels. Therefore, formulators or
processers intending to use additives in the polymers should take care
not to exceed the maximum level of use specified in this code.

Inclusion of additional substances to be used in the manufacture and
processing of polystyrene would be considered as and when required
provided that the safe use of such substances is established by the
toxicological and migration studies.

In the preparation of this code the assistance derived from the
following publication is gratefully acknowledged :

Plastics for Food Contact Applications, Revised edition 1986, The
British Plastic Federation and The British Industiral Biological
Research Association.

1 SCOPE

1.1 This code prescribes the polymers, manufacturing aids and
additives permitted 1in polystyrene (PS) used for food contact
applications.

1.2 The permissible limits for residual monomers, manufacturing aids
and additives present in the finished polymer/final compounds are also
gpecified.

1.3 Polystyrene plastics 1intended for wuse in drug contact
applications, medical preparations and tolletry products and pipes and
fittings for water supply and expanded polystyreme (EPS) plastics are
not covered by this code.

2 REFERENCES

SLS 616 Glossary of terms for plastics.

SIS 871 Code for use of plastic materials for food contact
applications
Part ........Colorants.*

3 DEFINITIONS

For the purposes of this code, the definitions given in SLS 616

shall apply.

4 * (under preparation)
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‘4 REQUIREMENTS
4.1 Composition of polystyrene

Polystyrene shall he manufac tured from polymers specified in 4.2 such
that the finished polymer conforms to the requiremets given in 4.1.1,
and 4.1.2.

4.1.1 The finished polymer shall not contain ingredients or residues
of ingredients other than those specified in 4.3 and 4.4.

4.1.2 The total content of residual styrene and substituted styrene
monomers shall be not more than 0.5 per cent by mass of the finished
polymer and total content of other residual monomers and non-
polymerisable volatile organic constituents of the monomers shall be
not more than 0.2 per ceant by mass of the finished polymer.

4.2 Permitted basic homopolymers and copolymers

4,2,1 Homopolymers of styrene

4.2.2 Copolymers of styrene containing not less than 50 per cent by
mass styrene or substituted styrene with one or more of the following:

a) Styrene substituted in benzene ring or the vinyl greup by alkyl
groups;

b) Acrylic, fumaric, itaconic, maleic or methacrylic acid;

¢) Esters of the acid given in ¢) with saturated monohydric aliphatic
alcohols (C; - Cg);

d) Vinyl esters of monobasic aliphatic acids;

e) Butadiene;

f) Divinyl benzene;

g) Ethylene, propylene, huteme or isobutene; and

h) Vinyl ethers of saturated monohydric aliphatic alcohols.

4.2.3 Blends of the polymers specified in 4.2.1 and 4.2.2.

4.2.4 Mixtures (see note) of the polymers specified in 4.2.1
and 4.2.2 with one or more of the following to a level of not more
than 50 per cent by mass of the finished polymer :

a) Polybutadiene;

b) Butadiene copolymer rubhers;

c¢) Polyisoprene;

d) Ethylene/propylene copclymer rubbers;

e) Ethylene/propylene/non-conjugated diene terpolymer rubbers;

f) Homopolymer or copolymer rubbers of acrylic acid esters with
monohydric saturated aliphatic alcohols;

g) Ethylene - vinyl acetate copolymer rubbers; and

h) Isobutene/isoprene copolymer rubbers.

NOTE

The term mixture refers solely to the two phase nature of the final
composition.

5
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4.3 Pernitted manufacturing aids
4.3.1 Catalysts

The total residues of catalysts and their decomposition products
unbound to polymer shall be less than 0.2 per cent by mass of the
polymer. The residues of the following catalysts may be present :

a) Aliphatic acid peroxides (Cg -Ci1g6);
b) Azo~bis—cyclohexanoyl carbonitrile;
¢) Azo~bis-iso-tutyronitrile;

d) Benzoyl peroxide;

e) 2,2 - Bis (tert.~-butyl peroxy) butane;
f) 2,2 -Bis (tert.-butyl peroxy) hexane;
g) tert.-Butyl hydroperoxide;

h) tert.-Butyl peracetate;

j) tert.-Butyl perbenzoate;

k) tert.-Butyl peroxy diethyl acetate;
1) Cumine hydroperoxide;

m) Dicumyl peroxide;

n) Di-tert.-butyl peroxide; and

p) Potassium persulfate.

4.3.2 Emulsifying agents

Thé total residues of emulsifying agents shall be less than 0.2 per
cent by mass of the finished polymer. The residues of the following
emulsifying agents may be present. '

a) Alkyl and alkylaryl sulfates of sodium, potassium and ammonium,” the
alkyl group containing Cip - C20

b) Alkyl and alkylaryl sulfonates of sodium, potassium and ammonium,
the alkyl group containing Cjp - €203

¢) Products of condensation of ethylene oxide and monobasic aliphatic
aclds (Cy2 - C20) and their sodium and ammonium sulfates;

d) Products of condensation of ethylene oxide and monohydric aliphatic
alcohols (Cyp - Cp0) and their sodium and ammonium sulfates;

e) Products of condensation of ethylene oxide with phenols having
alkyl groups Cy and above and their sodium and ammonium sulfates;
£) Polyethylene glycol free of ethylene glycol and diethylenme glycol

and having a mclecular weight not less than 300 ;
g) Polyethylene glycol mono-oleate;
h) Sodium stearate and stearic acid; and
1) Sodium salt of naphthalenme sulfonic acid/formaldehyde condensate.

[
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4.3.3 Suspension agents

The total residues of suspension agents shall be less than 0.2 per
cent by mass of the finished polymer. The residues of the following
suspension agents may be present :

a) Acetic acid;

b) Bentonite;

¢) Calcium chloride;

d4) Calcium and sodium phosphates;

e) Dicalcium hydrogen phosphate;

f) Gelatine;

g) Hydroxyethyl cellulose;

h) Magnesium sulfate;

j) Phosphoric acids

k) Polyacrilic acids and their sodium salts;

1) Poly-N-vinyl pyrrolidone;

m) Polyvinyl acetate; :

n) Polyvinyl alchol having a minimum viscosity of 4 centipoise at
200C 1in 4 per cent aqueous solution;

p) Potassium chloride;

q) Sodium acetate;

r) Sodium chloride;

s) Sodium dicctyl sulfo succinate;

t) Sodium nonyl phosphate;

u) Sodium sulfate; and

v) Tricalcium phosphate.

4.3.4 pMiscellaneous polymerisation additives

The total residues of inhibitors, process antioxidants and chain
transfer agents unbound to the polymer shall be less than 0.4 per cent
by mass of the finished polymer. The residues of the following may be
present:.

4.3.4.1 1Inhibitors

4-tert.-Butyl catechol (maximum 0.08 per cent)

4.3.4,2 Process antioxidants

a) 2,6 Di-tert.-butyl-p-cresol;

b) 2,2 Methylene-bis (4 methyl ¢~tert.~butyl phenol); and
¢) Tri-(nonylphenyl) phosphite.

4.,3.4.3 Chain transfer agents

The residues of the following chain transfer agents shall he reduced
to the lowest level practically possible :

a) Alkyl mercaptans;
b) Alpha-methyl styreme dimer; and
¢) Terpinolene.
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4.4 Permitted additives

4.4-1 Colorants

Colorants used shall conform to SLS 871 : Part ..... Colorants (undér
preparation) »

4.4.2  othel additives

Any additive given in Table 1 way be present upto the maximum limit
specified in Column 3 of the table.

TABLE 1 - Additives that may be used in polystyrene .

| S1. | Chemical name or type | Maximum | Food | Form |Limita~ |
| No. | level of | type | or jtions |
l I luse in | Iproduct | (see |
| I |final com-| I INotes) |
| I ' Ipound, | o | I
| ! 12, m/m ! f I |
(1) | (2) ) I ) 1 () | (6)
| e e e e — ,
1. | Aluminium silicate [ 50 | Al11* | All** | |
-] ii. | Aluminium stearate l 3 I All | A11 | I
l 1i1.] Behenic acid l 1 | A1l | A1l | [
| iv. | 2,5-Bis (5'-tert.- | 0.02 | All | Aa11 | | ‘
| | butyl benzoxalyl (2) ) | . | | l
I " | thiophene [ l l I |
| v | N,N-Bis (2~hydroxyethyl)] 0.1 I A1l ] A11 | I
l | alkyl (Cja ~ C1g) | | | R
! | amine 1 ! ! | b
I vi. | 2,4-Bis (n-octylthio) | 0.1 I Al1l ! A1l | !
! | =6-(4'hydroxy-3",5"'-di~ | I l l T
l | tert.-butylanilino) | l I | l
| 1,3,5 -triazine I l | I
| vii.| Butylated hydroxyanisolel 0.05 | A11 | A11 | [
| viii| Butylated hydroxytoluenel 0.2 | A1l ! A1l | 1 I
| ix. | Butyl lactate l 5 | A11 | A11 | 1
I x. | n-Butyl stesrate I 5 A1l | A1l | |
| xi. | Calcium benzoate l 2 I A1l | A1l | |

- ——— - ot e - 4 ;o o oo s - -

~#* a1l indicates that additive may be used to formulate materials
suitable for contact with all types of food stuffs.

** All indicates that additives may be used in formulation for
the manufacture of all types of food contact products.

‘ |
NOTE L ! ‘
1 This additives shall not be used in materials for packaging food
intended for babies and young children unless it can be
demonstrated that migration does ngt (pccur under the appropriate
conditions of use. ' ;

8 )
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TABLE 1 - COntinuted eces e

| Sl1. | Chemical name or type | Maximum | Food | Form ILimita- |
1 No. | llevel of | type | or ltions |
| | luse in [ |product ! (see |
! | {final com-| I INotes) |
| | |pound, | | | |
| | 1%, m/m | | | |
I (1) | {2) I ) I ) 1 (B) | () |
! |
lxii. | Calcium carbonate | 25 I A1l | A1l | |
Ix1ii. | Calcium chicride | GMP***| A11 | All | !
|xiv. | Calcium hydroxide l 0.1 | A1l | A1l | |
[xv. | Calcium octoate ! 1.5 | A1l | A1l | |
|xvi. | Calcium oxide | 10 | A1l | A1l | |
lxvii. | Calcium oxide dispersion| 20 I A1l | All | |
|xviii.| Calcium palmitate I 5 | A1l | A1l | |
|xix. | Calcium stearate I 5 A1l | A1l | |
Ixx. | Carbon black | 5 I A1l 1 A1l | \
|xxi. | Citiric acid monohydratel 0.01 ! All | A1l | l
|xxii. | Coconut diethanolamide | 2.6 1 A1l | A1l |

lxxiii.] Diatomaceous earth: [ GMp | A1l | A1l | 1
|xxiv. | Di-iso-butyl phthalate | .2 | A1l | A1l | 2 |
Ixxv. | Di-iso-decyl phthalate | 40 A1l | A1l | 3 |
xxvi. | Di-(2-ethylhexyl) | 40 | non- | All | 3 |
| | pthalate | | fattyl I |
Ixxvii.| Dilauryl thiodipropio- | 1 | Al11 | A1l | ‘
| | nate | l | l '
lxxviiil 2,4 Dimethoxy—-6-(1- | 0.01 | A1l | A1l | l
| | pyrenyl)-s~triazine ! [ [ [ |
|xxix. | N,N'-Distearoyl [ 5 I A11 | A1l | l
| | ethylenediamine | ! | | |
lxxx. | Distearyl pentaerythri- | 0.25 | A11 | A1l | l
l | tol diphosphite ! | | l

txxxi. | n-Dodecanol | 2 | Al | A1l | |
Ixxx1i.! Dolomite ’ 40 | non— | All | |
l | l ' | acidicl l (
|xxxiii! Fumaric acid | 2.5 | A1l 1 All |

|xxxiv.! Gelatin | GMP I A1l | A1l | |

**% "GMDP" stands for good manufacturing practice and requires
that the minimum amount of the additive be used to produce
the desired effect.

NOTES

2. Total plasticisers in final product shall be not more than 35 per
cent by mass.

3. Total plasticisers in final product shall be not more than 40 per
cent by mass.
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TABLE 1 - continued .....

| S1 | Chemical name or type | Maximum ‘| Food | Form |Limita-
| No. ! llevel of | type | or Itions
! ! fuse in ! Iproduct ! (see
| | final com-~| I INotes)
| | |pound, ! | |

! | %7, m/m I (. |
() | (2) I (3) @) 1 () 1 (6)
‘ . e . 01 L S P TS e S0 i e e b

|xxxv. | Glycerin l 3.5 [ A1l | A1l |
fxxxvi.| Glyceryl sleate b, 3 I A1l | A1l |
Ixxxvii] Glyceryl ricinoleate | 3 1 A1l 1 A1l |
Ixxxviii Glyceryl stearate | 3 I A1l | All |
Ixxxix.| Glyceryl triacetate I 30 I A1l | A1l |

Ix1. | Heavy liquid paraffin | 10 A1l ! All |
Ix1i. | -Hydro~ -hydroxy | 0.2 IoA11" | A1l ‘w
! | poly(oxyethylenelpoly | I | | "
| | (oxypropylene ) l | | |
Ix1ii. | 2(2'-Hydroxy-3'-tert. | 0.5 A1l b A1l |

| [ butyl -5' methyl phenyl) | l I

| [ 5-chloro—~benzotriazole | ! I |
Ix11i1.] 2(2'-Hydroxy-5' Methyl | 0.5 I A1l | A1l |

[ phenyl) benzotriazole | | ! l
fxliv, | 2-Hydroxy~4-n-octosy~ | 3.5 A1l | A1l |

| | benzophenone | l [ |
|x1v. | Lauric diethanoclamide | 2.5 | A1l | A1l |
Ix1vi. | Liquid paraffin | GMP A1l | ALl |
xlvii.| Magnesium benzoate | 2 A1l | A1l |
Ix1viii] Magnesium stearate f 1 Al L oAl
Ix1ix. | Mannitol l 2.5 IA1L 1 A1l |

L. | 2,2' Methylene bisg l 0.05 I ALl ! All |

| | (4 methyl-6-tert. | | [ |

| | butylphenol) % | ! |

L1, | 7{2h Naphthbo (1,2-d) | 0.1 oAl L A1l |

I | triazol-2~y1}-3 ! ! | |

! | phenylecoumarin | | | |
fLii. | Oleamide l 0.2 (Y- 1 SR % I B
ILiii. | Pentaerythritol l 3 A1l | Al1L !
fLiv. | Polydimethyl siloxane | 5 A1l | Al |

|Lv. | Polyoxyethylene(20) | 3 I A11 | All |

| | sorbitan menolaurate | | | |
ILvi. | Polyoxyethylene(20) | 3 A1l | A1l

[ | sorbitan mono-oleate | I | o
|Lvii. | Polyoxyethylene (20) | 3 A1l ALl

| | sorbitan monopalmitate | | o |
ILvii1.! Polyoxyethylene (20 | 3 I A1l f All |

I | sorbitan =wonostesrate | ! | |
[Lix. | Polyoxyethylene (20) | 3 A1l | A1l |

! | sorbitan tristearate | ! | |

lLx. | Polyoxyethylene (8-9) | 0.75 | A1l | All |

J | stearate | f ! |
Ixi. | Propylene glycol ‘ 0.5 A1l | A1l |
(Lxii. | Silicon dioxide l 10 [ A1l | A1l |
frxidi.| ! 2.5 I A1l | A1l |

- -

- — [ e e v . e = - e i e e i e —— e —— e — ey e — — o —— —
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TABLE 1 - continued .....

|s1. | Chemical name or type | Maximum | Food | Form I|Limita- |
[No. l |level of | type | or Itions |
! | luse in | |product | (see |
| ! final com—| [ INotes) |
! | |pound, | ! ! |
[ | |Z, m/m | | | |
I () | (2) | (3 | &) 1 () | (6) |
- S - - -

|Lxiv. | Sodium bicarbomnate | GMP Y- T T -9 %

lLxv. | Sodium bisulfite | GMP I A1l 1 All |

|Lxvi. | Sodium carbonate | GMP I A1l 1 A1l |

|Lxvii.| Sorbitan momolaurate | 3 | A1l | All |

|Lxviii| Sorbitan mono-oleate | 3 I A1l | A1l |

|Lxix. | Sorbitan monopalmitate | 3 | A1l | A1l |

|Lxx. | Sorbitan monostearate | 3 | A1l | A1l |

|Lxxi. | Sorbitan trioleate | 3 | A1l | A1l |

|Lxxli.] Sorbitan tristearate | 3 | A1l | A1l |

|Lxxiii! 2 stearamido—ethyl | 3 IoAl1l 1 All |
g | stearate l | i |

|Lxxiv | Stearic/palmitic acid | 5 | A1l | All |

|Lxxv | Styrenated p-cresol | 3 | Al | A1l |

|Lxxvi.| Tetrakis [methylene | 0.5 I A1l | A1l |

| | 3-(3', 5'-di-tert.- l | | l

| | butyl-4'-hydroxyphenyl) ! | l |

| | propionate] methane | | I !

Txxvii! Thiodipropionic acid l 0.1 I A1l | A1l |

|Lxxviii Titanium dioxide | 20 | A1l | A1l |

ILxxix.! Triethylene-glycol | 0.25 foAll 1 ALl |

[ | bis=3-(3-tert.butyl } . l \

| | ~4=hydroxy-5-methyl | l |

| | phenyl) propionate I ! l |

1xxx. | Trl (mixed mono-and f 1 | All 1 All |

| | di-nonyl phenyl I | l [

| | phosphite | I | l

lLxxxi.! 1,3,5, - Tris (4-tert— | 0.1 IoA1l | A1l |

l | butyl-3 hydroxy -2, 6- | | \ |

I | dimethyl benzyl)-1, | | [ |

| | 3,5-triazine-2,4,6 | [ | l

‘ | =(1h,3h,5h)-trione l l l - y
|Lxxxii! Trisodium phosphate | 0.1 I Al1 | A1l |

|Lxxxiti 1,1,3 Tris (2-methyl- | 0.25 | non- | A1l |

[ | 4-hydroxy-5 tert.- | | fatty | |

| | butyl phenyl) butane - | 0.1 | fatty | All |

|Ixxxiv| White soft paraffin ! 25 | A1l | aAll |

|Lxxxv | Zinc benzoate | 2 | A1l | A1l |

|Lxxxvi! Zinc di(2-ethyl hexa- ! 1.5 | AlL | All |

| | noate) | ! | I

|Lxxxvil Zinc stearate | 3 Y 5 S BN O R

- - ] ]~ o7 ot O S O
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5 MARKING

All packages containing polypropylene shall be marked legibly and
indelibly with the following: ‘ ;

a) The words "Polystyrene" or "ps™y

b) The words "Food Grade" ;

¢) Any restriction for use ;

d) The name and address of the manufacturer and country of origin;
e) Trade mark and/or brand name if any; and

£) Batch or code number.

12
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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