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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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an endorsement.
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re requirements and tests for means of packaging, packages and unit loads (as 1
), in collaboration with the European Cominittee for Standardization (CEN) Technical
1, Packaging, in accordance with the Agreement on technical cooperation between IS
reement).

d edition cancels and replaces ‘the first edition (ISO 21898:2004), which has been

hanges are as follows:

|, a new note on non-standard filling material has been added;

Subclause 4.4 on the use of and requirement for recycled materials has been added;
subclause 4:5'0n electrostatic protective FIBC has been added;

se 7, thetabel has been modified;

ment was prepared by Technical Committee™“ISO/TC 122, Packaging, Subcommittee SC 3,

equired by
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0 and CEN
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Annex
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Annex

C has been revised;

anew Annex F, Optional methods for UV resistance test, has been added;

IEC 61340-4-4 has been incorporated in the document through a series of cross-references.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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International Standard

ISO 21898

:2024(en)

Packaging — Flexible intermediate bulk containers (FIBCs)
for non-dangerous goods

1 Scope

This document specifies materials, construction and design requirements, type test and marking

requireme
materials i
devices.

This docun

2 Norm

The follow
requireme
the latest ¢

[SO 4892-3

[SO 12048
compressio

[SO 139341

Ttsforfiexibleintermediate butk comtaimers(FIB€s)imtended tocontaim momr=darng
n powder, granular or paste form, and designed to be lifted from above by integratot

hent also provides guidance on the selection and safe usage of FIBCs.

ative references

ng documents are referred to in the text in such a way that some-orall of their content
nts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

, Plastics — Methods of exposure to laboratory light souxees — Part 3: Fluorescent UV laf

Packaging — Complete, filled transport packages — Compression and stacking te
n tester

1, Textiles — Tensile properties of fabrics — Part 1: Determination of maximum force and

at maximum force using the strip method

IEC 61340
classificati

3 Term
For the pui
[SO and IE
ISO Ony

IEC El¢

3.1 Geng

L4-4, Electrostatics — Part 4-4: Standard test methods for specific applications — E
n of flexible intermediate bulk containers (FIBC)

s and definitions
poses of this document, the following terms and definitions apply.

[ maintain terminology databases for use in standardization at the following addresse

line browsingplatform: available at https://www.iso.org/obp

ctropedia/available at https://www.electropedia.org/

brzal

prous solid
detachable

ronstitutes
references,

nps

bts using a

elongation

lectrostatic

2]

3.11

flexible intermediate bulk container

FIBC

intermediate bulk container having the body made of flexible material such as woven plastic fabric or plastics
film, designed to be in contact with the contents, either directly or through an inner liner, and collapsible
when empty

3.1.2
heavy-dut

y reusable flexible intermediate bulk container

FIBC designed and intended to be used for a multitude of fillings and discharges, and both factory and field
repairable in such a way that the tensile strength across a repair is at least as great as that of the original

© IS0 2024 - All rights reserved
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standard-duty reusable flexible intermediate bulk container
FIBC designed and intended to be used for a limited number of fillings and discharges

Note 1 to entry: An FIBC of this category cannot be reused if damaged, i.e. it is not repairable.

Note 2 to entry: The replacement of a removable inner liner is not considered a repair.

3.1.4

single-trip flexible intermediate bulk container
FIBC designed and intended to be used for one filling only

Note 1 to entry: An FIBC of this category cannot be reused. Neither replacement of an inner liner nor repair of the FIBC

isrelevant t

3.1.5

FIBC type
FIBCs of li]
performan|

this category

xe design, manufactured using like materials and methods of construction (giying at
Cce) to the same nominal cross-sectional dimensions

Note 1 to enftry: Within a type, the circumference may be increased by up to 10 % by comparison with sam

a type test,
discharge sj

Note 2 to en

3.1.6
safe work|
SWL
maximum

3.1.7
safety fact
SF

integer qu

Note 1 to en

Designated
Final load,
Quotient

Integer qu

Note 2 to e

provided the same geometry is maintained. Where the type has a base diseharge spout, small
bouts of like design may be used.

try: The presence or absence of an inner liner does not constitute@.change of type.

Ing load

oad which the FIBC may carry in service, as certified

or
tient between the final test load in the cyclic top lift test and the SWL value rounded d
try: Safety factors can be illustrated as follows (see also B.3.3):
Example 1 Example 2
SWL 500 kg 500 kg
cyclic test 2400 kg 2600kg
4,8 5,2
tient, rounded down 4 5

try\The results in Example 1 indicate a single-trip FIBC which does not meet the requiren

least equal

ples passing
er diameter

own

ents of this

document, yhilst those in Example 2 indicate a single-trip FIBC which meets the requirements.

3.1.8

lifting device

integral an

d/or fixed lifting devices which form part of the FIBC and are tested with it

Note 1 to entry: Detachable lifting devices are regarded as lifting tools.

3.2 FIBCparts

3.2.1
walls

tube of one or more layers, seamless or made out of one or more panels joined together

© IS0 2024 - All rights reserved
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3.2.2
base
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part of the FIBC which is connected to or integral with the walls and forms the base of the standing FIBC

3.2.3
plain base
base witho

3.2.4

ut an opening

full open base

extensions

3.2.5

to the wall(s), forming the base of the FIBC after closing

top
part of the

3.2.6
body
walls and |

3.2.7
inner line
integral or

3.3 Oper
3.3.1

filling spout

tube-shape

3.3.2
filling slit
slit-shaped

3.3.3

discharging spout

tube-shapd

3.4 Handling devices

341
lifting dev
webbings,
which are {

3.4.2
four-point

FIBC, excluding handling devices, forming the upper end of the FIBC after closing

ase of the FIBC

.
removable container which fits into the FIBC

rating devices

d part at the top for filling the FIBC

opening at the top for filling the FIBC

d part at the base for discharging the FIBC

ices
loops, ropes,eyes, frames or other devices formed from a continuation of the walls g
ntegral or detachable, and are used to support or lift the FIBC

lifting

four lifting

devices used simultaneously to lift the FIBC

3.4.3
two-point
two lifting

3.4.4
one-point
one lifting

3.5

lifting
devices used simultaneously to lift the FIBC

lifting
device, or one or more lifting devices brought to one point for lifting

coated and laminated materials
materials having a surface coating or comprising two or more layers laminated together to protect the
contents of the filled FIBC or to protect the environment against the effects of leakage of the contents

© IS0 2024 - All rights reserved
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3.6 Spec

3.6.1
stabilizati

ISO 21898:2024(en)

ial treatments

on

modification of the FIBC materials to give better resistance against weathering and ageing

EXAMPLE

3.6.2
electrosta

The addition of an ultraviolet (UV) absorber and/or an antioxidant.

tic protective treatment

treatment for modifying the electrostatic behaviour of the FIBC

3.6.3

insect-repellent-treatment

treatment for increasing the ability of the FIBC to protect itself and/or its contents against insect|attack
3.64

flame-retardant treatment

treatment fo impart flame resistance to the FIBC

4 Materials, construction and design

4.1 Materials

All categotfies of FIBC shall be manufactured from flexible materials/covered by a written specification. The
FIBC manufacturer shall have an authorized statement of conformity for each separate batch of materials.
The materials can have a surface coating or consist of two or'¢hore layers laminated together to protect the
contents of the filled FIBC or to protect the environment from the effects of leakage of the contents.

The properties of the materials can be modified by\additives to improve the resistance of th¢ materials
against, for example, degradation by heat and sunlight, and to reduce the effect of static electricitly.

NOTE IEC 61340-4-4 specifies a test method for'the electrostatic classification of FIBCs.

All load-bgaring materials of the FIBC shall be tested in accordance with the test method specified in
Annex A and shall retain at least 50 %eftheir initial values of the force at rupture and elongationjat rupture.
Other light sources than the one specified in Annex A can be used. Details of these other light Jources are
given in Annex F.

In case of dispute, the lightsource specified in Annex A shall be used.

Materials ghould be chosén and joined together in such a way that recovery is promoted.

4.2 Construction

All stitched seams and joints shall be locked off and /or back sewn, or provided with a minimum 20 jnm tail. All

stitched seam-ends shall be secured. The surfaces to be joined by welding, gluing or heat-sealing shall be clean.

NOTE

Annex E shows some design examples of FIBCs illustrated in Figures E.1 to E.13.

4.3 Design filling height

The designed filling height of the FIBC should be 2,0 times maximum of the shortest horizontal dimension of

the FIBC.

NOTE 1

For FIBCs with a circular cross-section, the shortest horizontal dimension is normally the diameter of

the FIBC base, even if the base has square dimensions. For FIBCs with a rectangular base, the shortest horizontal
dimension is normally the shortest side.

© IS0 2024 - All rights reserved
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NOTE 2  Detailed guidance on the selection and use of FIBCs is given in Annex D.

4.4 Recycled materials

Recycled mono-materials (RM), consisting of 95 % or more of the same polymer, can be used for all
components of the FIBC.

Aslong as the following point is observed, there is no percentage restriction on the use of recycled materials.
— FIBCs from recycled material shall fulfil the same test criteria as FIBCs made of virgin material.

— If the application allows the use of liners from recycled materials, it shall fulfil the same test criteria as
liners made of virgin material.

4.5 Electrostatic protective FIBC

Electrostatic discharges from FIBC can ignite explosive atmospheres formed by combustible dusgs, gases or
solvent vapours. To minimize the risk of explosion, FIBC intended for use in hazardouseexplosive atimospheres
shall meet the requirements specified in IEC 61340-4-4.

NOTE1 Detailed guidance on the selection and use of FIBCs is given in Annex D.

NOTE 2  Annex E shows some design examples of FIBCs illustrated in Figures E-}.to E.13.

5 Performance

5.1 Type-testing

All FIBC types shall be subjected to the following tests:
a) cyclic top lift;

b) compression/stacking test.

At least three specimens of each FIBC type shall be submitted for testing leading to certifi¢ation. The
specimens|shall be tested as follows.

— Specimen 1: cyclic top lift test using the FIBC having the shortest vertical dimension.
— Specimen 2: cyclic top lift test using the FIBC having the greatest vertical dimension.
— Specimen 3: compression test using the FIBC having the greatest vertical dimension.
To conform with this document, the three specimens shall all withstand the tests.

When the FIBC typehas only one fixed vertical dimension, only Specimens 1 and 3 need to be submitted and
tested to withstand the tests.

. A | Loalllbao Ao 11 id ifiod A aa 5 1 5 1 1a laoi 1 3 :
One tested Sampre-Stamroe-autranty taentteaanaretathe erenceHrahny tatet \,uull,uaunt orarbitration.

Tests shall be carried out at a testing facility with suitable calibration and operation.

© IS0 2024 - All rights reserved
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5.2 Preparation of FIBC for test

5.2.1 Filling

For both the top lift and compression/stacking test, the FIBC shall be filled to the level specified in accordance
with 4.3 by the manufacturer/supplier with a tolerance of between 0 % to +5 % of that height. The FIBC shall

be filled wi
a) amate

— bu

th either:
rial, for example plastics granules, having the following mechanical properties:

1k density, 400 kg/m3 to 900 kg/m3,

mesh size 3 mm to 12 mm,

— a
b) the act
NOTE1 |
NOTE2 1

may only b
been tested

5.2.2 Co

The filled H
the event d
and (50 £ 1

5.3 Test

53.1 Cy
Cyclic top
a)

there {
suppol

b)

)

d) nodet

A slight dig
of the FIBQ

when {
FIBC, 4

there

gle of repose 30° to 35°, or
ual contents to be carried, when these are known, and where their use will not'itself b
(Vhen option b) is chosen, the FIBC type is certified in relation to that specific product only.

'he transport of coarse sharp-edged materials in FIBCs is a non-standard use,(s€e Clause 1). Su

transported in FIBCs that are marked with a special label. The special label-is issued when thg
with the intended filling material.

nditioning

IBC shall be conditioned before testing at ambient temperature and relative humidity.
f dispute, testing shall be carried out after conditiofiing under standard conditions of
) % relative humidity.

requirements

Clic top lift test(s)
fift test(s) shall be carried out in aceordance with Annex B and the following criteria sh

hall be no breakage of any_lifting devices to the extent that any of the lifting device
t its load;

ested with an inner liner, there shall be no protrusion of the latter beyond the outer su
xcept through the €losure(s), where this is a design feature;

hall be no loss\of contents;
erioration-0f the body which renders the FIBC unsafe for transport or storage.

charge-during the test (e.g. from closures or stitch holes) should not be considered to

, provided that no further leakage occurs after the FIBC has been raised clear of the gr

e a hazard.

th materials
FIBCs have

{owever, in
(23+2)°C

all apply:

S ceases to

rface of the

be a failure
ound.

53.2 Co

mpression/stacking test

The compression/stacking test shall be carried out in accordance with Annex C and the following criteria
shall apply:

a)
b) nodet

there shall be no loss of contents;

erioration of the body which renders the FIBC unsafe for transport or storage.

A slight discharge during the test (e.g. from closures or stitch holes) should not be considered to be a failure
of the FIBC, provided that no further leakage occurs after the FIBC has been raised clear of the ground.

© IS0 2024 - All rights reserved
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6 Statement of conformity

The statement of conformity to this document shall contain the data shown for the marking specified in

Clause 7 a)

to i) and Clause 7 k) to m).

And if available, together with;

a)

date(s) of the relevant test report(s), and

b) the material used as contents in the cyclic top lift and compression/stacking tests.

A document for an FIBC type should be valid for a period of three years from the date of issue.

the name(s) and address(es) of the conformity assessment body, together with the reference(s) and

An FIBCdd

An FIBC d
document

Reuse of Fl

7 Marki
All FIBCs s

cumented and marked as a single-trip FIBC in conformity with this document shall nof

pbcumented and marked as a reusable (heavy- or standard-duty) FIBC in conformitj
thall be reused only with the same type of contents as in the first use.

BCs with contents differing from those of the first use is not in accordance'with this d
ing

hall be durably marked by means of a permanently attachedand easily visible and rea

be reused.

y with this

bcument.

Hable label,
e following

example);

or durably printed on the body so that it is easily visible and read aftef the FIBC has been filled. Th

data shall be included:

a) name and address of the manufacturer;

b) manufpcturer’s reference, which shall be unique to any~one FIBC type;

c) safe wprkingload (SWL) in kilograms (see Figure l“as example);

d) safetylfactor (SF),i.e. 5:1, 6:1 or 8:1 as appropriate (see Figure 1 as example);

e) maxinum number of the FIBCs permittedto be stacked on the bottom FIBC (see Figure 1 as

f) test nymber (which shall be uniquetto any one type);

g) testdate: the month and year in which the type test was issued;

h) name ¢f the approved labgratory;

i) areference to this document, i.e. ISO 21898:2024;

j) class of FIBC, i.e. “heavy-duty reusable”, “standard-duty reusable” or “single-trip”;

k) date of manufacture of the FIBC, i.e. month and year;

1) handliphgrecommendations/pictograms;

m) details of any special treatments including stabilization, electrostatic protective treatment, insect-
repellent treatment and flame-retardant treatment as defined in 3.6 or coated and laminated materials
described in 4.1;

n) where the FIBC is certified in relation to a specific product, the description of that product shall be added;

o) name and address of the supplier, if required;

The layout of the label shall be as in Figure 1. Additions of calendars or lists of safe working loads and safety
factors to be ticked to are not permitted.

The label description should be contained in Figure 1.

© IS0 2024 - All rights reserved
7


https://standardsiso.com/api/?name=7b146195dd6a5ebdcac40ee65fd34731

ISO 21898:2024(en)

MANUFACTURER’S NAME & ADDRESS:

MANUFACTURER’S REFERENCE:

<EXAMPLE>
MAX
SWL=1 000 kg PERMITTED
SF=5:1 STACKING
1 +4 BAGS

MATERIAL DETAILS IF ANY SPECIAL TREATMENT, | TEST No:

COAT, OR LAMINATE TEST Date:

APPROVED LABORATORY:

TEST STANDARD: ISO 21898:20xx

FIBC CLASS:

DATE OF MANUFACTUREOF FIBC:

Handling fecommendations/Pictograms:

Supplier’s name and address (if required):

Figure 1.— Example of an FIBC label

© IS0 2024 - All rights reserved
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A.1 Gen
FIBCs shal

ISO 21898:2024(en)

Annex A
(normative)

Evaluation of the UV resistance

eral

provide adequate resistance to ageing and to degradation caused by ultraviolet radia

tion or the

climatic cof
use. For p
addition of
the conten
pigments g
waived if ¢
affect the

are rapidly
applicable

The perfor
Therefore,

A.2 Priq

The test shall be carried out by exposing specimens tovan artificial light source, alternating 1

with condgd
webbing, r
fluorescen

A.3 Test

A.3.1 Aplparatus

The appars
mZ/nm at ]

A3.2 Te

nditions, or by the substances contained, thereby rendering them appropriate to the
astics where protection against ultraviolet radiation is required, it shall be ptovi
carbon black or other suitable pigments or inhibitors. These additives shall be|comp
Ls and remain effective throughout the lifetime of the body. Where use is madeé of ca
r inhibitors other than those used in the manufacture of the tested desigintype, re-tes
hanges in the carbon black content, the pigment content or the inhibitaorjcontent do no
physical properties of the material of construction. Certain types of UV stabilizin
leached out, especially in an alkaline environment. This should be taken into consi
situations.

mance of UV stabilizing additives can be affected by coléur and the type of pigi
each combination of UV stabilizing additive and pigmentshould be tested separately.

Iciple

nsation or atomization. Specimens cut from’the load-bearing materials of the FIBC
ppe, sewing thread, glues) are subjected-for a specified time period to irradiation froj
F UV lamps with specified spectral distribution.

methods

itus shall be in accordance with ISO 4892-3, using a UVB-313 lamp with an irradiance
10 nm.

5t procedure

A3.21
a)

]

Expos¢ the test specimen to the UV lamp irradiation for 8 h at a black-panel temperature of (

BCs forgeneral use

r intended
led by the
atible with
‘bon black,
ting can be

[t adversely

b additives
Heration in

ment used.

epetitively
(e.g. fabric,
n a type of

of 0,71 W/

50 + 3) °C.

b)

condensation.

9

a) and

A3.22 F

b) constitutes one cycle. Repeat a) and b) for a total duration of at least 300 h.

IBCs for long term outside storage

Turn off the UV lamp and keep the test specimens for 4 h at (50 £ 3) °C of black-panel temperature with

If the FIBCs are expected or designed for long term outside storage, the following procedure may be applied
with the agreement of the stakeholders.

a) Expose the test specimens to the UV lamp irradiation for 8 h at a black-panel temperature of (60 * 3) °C.

© IS0 2024 - All rights reserved
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b) Turn off the UV lamp and keep the test specimens for 4 h at (50 + 3) °C of black-panel temperature with
condensation.

9

a) and

b) constitutes one cycle. Repeat a) and b) for a total duration of at least 1 500 h.

A.4 Measurement of the residual force at rupture and residual elongation at rupture

Once the total duration of the exposure is performed, condition the exposed test specimens according to
5.2.2 and determine the force at rupture and elongation at rupture in accordance with ISO 13934-1.

Condition a set of unexposed test specimens that have been stored under dark and cool conditions according
to 5.2.2 and determine the force at rupture and elongation at rupture in accordance with ISO 13934-1.

Calculate t
arithmetic

The test is
rupture ca
unexposed

NOTE |
testing app
period of tiy

he arithmetic mean value of the measurements performed on the exposed test speciing
mean value of the measurements performed on the unexposed specimens. Compare these

considered successful when the arithmetic mean values of force at ruptuféyand el
[culated for exposed test specimens are equal or greater than 50 % of the values cal
specimens.

eterioration due to UV irradiation and rainwater in the actual environment and deterioratio
hratus differs depending on the region and natural environment. It is\very difficult to dete
he the results of this test correspond to in the actual environment.

ins and the
two values.

gation at

n
(Lulated for

h due to the
rmine what

A.5 Testreport

The test report shall include the following information.

a) The arfithmetic mean of the force at rupture, in newtons, of the exposed and unexposed specimens.

b) The ratio of the arithmetic mean of the force at rupture after exposure to the arithmetic mean of force at
rupturje of unexposed specimens, in percent.

¢) The arfithmetic mean of the elongation atripture, in percent, of the exposed and unexposed §pecimens.

d) The raliio of the arithmetic mean of the elongation at rupture after exposure to the arithmetic mean of
elongaftion at rupture of unexposed specimens, in per cent.

© IS0 2024 - All rights reserved
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Annex B
(normative)

Cyclic top lift test

B.1 Principle

The filled
This is do

a) the pr

which

b) the FI

progrg

The filled |
FIBC is obg

FIBC is suspended by its lifting devices with a flat pressure plate positioned on top of th
nfe in one of two alternative ways:

bssure plate is restrained either from above or below; the FIBC is suspended)from
an upward force is applied progressively against the resistance of the pressufe, plate;

BC is suspended from a frame fixed at the time of test, then a downward force
ssively to the pressure plate.

FIBC is subjected to a repeated loading, unloading and dwell cycle.“Phe force is record
erved for breakage of any lifting device, other damage or leakage.of contents.

B.2 Requirements for apparatus

B.2.1 Ge

B.2.1.1 T
displaceme
the conten

B.2.1.2 T
the ground
four-point
for single-]
designed f

B.2.1.3 T
a)
b)
)

capabl
capabl

fitted ¥

neral

he pressure plate shall be flat except that flanges can be fitted to its underside to prej
nt. The plate shall be of such a size that it\covers between 60 % and 80 % of the surf
(S,

he suspension frame shall be suchthat, during the test, the filled FIBC can be suspenc
with its lifting devices positioned as recommended by the manufacturer. For FIBCs d
ifting, the suspension frame'shall have the cross section shown in Figure B.1. For FIB(
point lifting, the suspension*frame shall have the cross section shown in Figure B.2
r two-point lifting, the suspension frame shall have the cross section shown in Figure

he means of applying the force (upwards or downwards) shall be
e of at least therequired test load,
e of a rate of (70 + 20) kN/min,

vith. almeans of registering the applied force.

e contents.

a frame to

is applied

ed and the

rent lateral
ce area of

led clear of
bsigned for
s designed
For FIBCs
B.1 or B.2.

B.2.1.4 The suspension frame, the pressure plate (and any restraint used for the latter) shall be capable of
resisting the forces applied during the test with minimal deformation.

B.2.2 Ap

paratus for use when an upward force is applied

B.2.2.1 Apparatus of the appropriate type illustrated in one of Figures B.3 to B.9 shall be used for FIBCs
being subjected to top lift testing using top or base restraint and an upward force as in B.1 a). The figures

are as follo

WS.

© IS0 2024 - All rights reserved
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—  FigureB.3: Perspective view of an FIBC with four lifting devices using top restraint.

—  Figure B.4: Elevation of an FIBC with two lifting devices using top restraint.

—  FigureB.5: Elevation of an FIBC with the lifting devices formed by extensions of the body and using

top restraint.

—  Figure B.6: Elevation of a single-point lift FIBC with base restraint using one member restraining

the pressure plate.

—  Figure B.7: Similar to Figure B.6 but with two members restraining the pressure plate.

—  FigureB.8: Elevation of an FIBC with two lifting devices using base restraint and one member

restraining the pressure plate.

—  Figupe B.9: As Figure B.8 but with two members restraining the pressure plate.

B.2.2.2 Use of the apparatus illustrated in Figures B.6 to B.9 with base restraintp-involves cpnnections

passing through the body of the FIBC and its test contents. Rods are a suitable, method of mpking such

connectiorys.

Considerahle care shall be taken

a) that trle threads shall be separated with woven fabrics rather than‘be cut to permit passage ¢f a rod,

b) to ensuire that any rod passes through the base no closer than 20 mm to any base seams or jgins. When,
as with an FIBC having a seam or join running across the cehtre of the base, a single rod wopild need to
pass within 20 mm of a seam or join, then two rods should be used as shown in Figures B.7 and B.9.

It is recommended that

— aconidal adaptor be screwed to the top of any restraining rod and removed once the FIBC is|in position
for test,

— nuts be used to connect the rod(s) to thepressure plate and to a restraint.

B.2.3 Apparatus for use when a dewnward force is used

Apparatus
using a doy

B.3 Pro

B.3.1 Sel

Any top pf{

of the type illustrated in;Figure B.10 shall be used for FIBCs being subjected to top
vnward force as in BA~b):

redure

ect, fill afid condition each FIBC for cyclic top lift testing in accordance with 5.1, 5.2 an

inek not designed to contribute to the overall strength of the FIBC may be removg

lift testing

d 5.

W

d to allow

the entry

fthe test apparatus. The area removed should be the minimum commensurate wi

th efficient

operation of The test apparatus.

B.3.2 Select any appropriate size of pressure plate in accordance with B.2.1.1 and position it above the
contents. This size shall be sufficiently small and the positioning such that there will be no contact between
the edge of the plate and the material of the FIBC during the test.

B.3.3 Apply an upwards or downwards force as appropriate. Increase the force at the rate of (70 + 20) KN/
min until the total force equivalent to the specified test load is registered. Remove the applied force.

Allow a dwell period of not more than 30 s before repeating the cycle. Repeat the test cycle until the specified
number of cycles has been completed. Carry out a further test cycle to the appropriate load specified for the
final test cycle.

© IS0 2024 - All rights reserved
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Use the appropriate cycle from the following:

—  heavy-duty reusable FIBC types: 70 cycles at a test load of 6 x SWL and a final cycle at a test load
of 8 x SWL

—  standard-duty reusable FIBC types: 70 cycles at a testload of 4 x SWL and a final cycle at a test load
of 6 x SWL

—  single-trip FIBC types: 30 cycles at a testload of 2 x SWL and a final cycle at a test load
of 5 x SWL.

After this test is complete, further loading may be applied until failure of the FIBC, to provide additional
information. When this is done, the load at failure should, together with other relevant test observations, be
recorded in a test report. There is no requirement, however, for the load at failure, if it is greater than the
specified test load, to be noted in the certificate or reflected in the marking of the FIBC.

B.4 Expression of results

Express tHe results of the test, including whether leakage of contents, breakage or loosening of lifting
devices, or|protrusion of the inner liner, if fitted, took place.

In Figures B.1 and B.2, all dimensions are nominal where they are not toleranced.

© IS0 2024 - All rights reserved
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Dimensions in millimetres

All radii m
50mm=+0

Figure B.

)

160

50 +0,5

hrked shall be 1,0 mm with a tolerance of 0 mm to +0,5 mm. The horizontal dimensipn shall be

5 mm.

I — Cross section of suspension frame — Top lift test, FIBCs for four- and two-pojint lifting

© IS0 2024 - All rights reserved
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Dimensions in millimetres

76

25

All radii marked shall be 1 mm with a tolerance of 0 mm to +0,5 mm.

Figure B.2 — Cross section of suspension frame — Top lift test, FIBCs for single- and two-p¢int lifting

© IS0 2024 - All rights reserved
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aterial
e plate

Kion frame

FIBC lifting device

FIBC
hoistin

b device

3 — Perspective view\of an FIBC with four lifting devices being tested using top

restraint
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Figure B.
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6

filler miaterial
pressufe plate
suspenfion frame
FIBC lifting device
FIBC
hoisting device

1 — Perspective view of an'FIBC (with cut-out) with two lifting devices using top
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5
Y Z
|3

VAN

~

N

Key

1 filler myaterial

2 pressufre plate

3 suspengion frame
4  FIBC

5 hoisting device

Figure B.5 — Elevation of an FIBEwith the lifting devices formed by extensions of the body and
using top restraint
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1 filler m

2  pressu

3 suspen|

4  FIBC

5  hoistin
Figure B.

aterial
e plate
Kion frame

b device

the pressure plate

b — Elevation of-a'single-point lift FIBC with base restraint using one member re

straining
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5

=~

e plate
Kion frame
aterial

b device

Figure B.7 — As-Figure B.6 but with two members restraining the pressure plate
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6

filler m|
pressu
suspen

FIBC lifting device

FIBC
hoistin

aterial
e plate

Kion frame

b device

B.8 — Elevation of anFIBC with two lifting devices using base restraint and one nember
restraining the pressure plate
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6

Key

1 filler material

2 pressufe plate

3 suspengion frame
4  FIBC lifting device
5 FIBC

6

hoisting device

Figure B.9 — As Figure B.8 but with two members restraining the pressure plate
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3

Key

1  filler mjaterial

2 pressufe plate

3 downlqad force

4  suspenpion frame
5  FIBC lifting device
6 FIBC

Figure B.10 — Elevation of.an FIBC with two lifting devices being top lift tested
using a downward force

© IS0 2024 - All rights reserved
23


https://standardsiso.com/api/?name=7b146195dd6a5ebdcac40ee65fd34731

ISO 21898:2024(en)

Annex C
(normative)

Compression/stacking test

C.1 Principle

The filled
end of the {
render it u

C.2 App

Use apparg

C.3 Pro

Fill and co1
in ISO 1204

C.4 Cald

The test lo
shown in H

L= Lgy

where

«__n

If “n" is nof]

FIBC is loaded to the specified test load using either a compression tester or a dead |

oad. At the

est period, the FIBC is checked for loss of contents and for deterioration of the bodyw|
nsafe for transport and storage.
aratus

tus as described in ISO 12048, or a flat plate with the appropriate dead load.

redure
ndition the FIBC under test in accordance with 5.2.1 and 5.2)2. Use one of the methodj
18, or apply the load by appropriate weights loaded to a flat plate placed on top of the K
ulation of the load to be applied

hd to be applied to the FIBC depends on the intended stack height. This load shall be cq
ormula (C.1):

an><2

is the compression load;
is the safe workingload;
is the number,0f FIBCs to be stacked on the bottom FIBC;
is the safetyfactor (SF).

specified, a compression load for n = 2 is mandatory.

The maxi

um number of the FIBCs permitted to be stacked on the bottom FIBC shall be indicz:

hich would

described
IBC.

Iculated as

C.1)

ited on the

label as shown in Figure 1.

C.5 Duration of the test

The duration of loading shall be 6 h.

C.6 Expression of results

Express the results of the test, including whether loss of contents or deterioration of the body of the FIBC

occurred.
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Annex D
(informative)

Guidance on selection and use of FIBCs

D.1 General

There are many different designs of FIBCs in common use, but these can be divided into

hree main

categories:

a)

b)
coated

between filler and discharge of the FIBC;

9

or unc

heavyqduty reusable flexible intermediate bulk container, made, for example, ofrpelymleric fabric
continpously coated on one or both sides with a plastics material such as polyvinyl ¢hloride;

standqrd-duty reusable flexible intermediate bulk container, made, for example, of polyolefin fabric,
or uncoated, with or without an inner liner of plastics film, and used mainly in ¢

losed loop

single-trip flexible intermediate bulk container, made, for example, of polyolefin fabrics or paper, coated
bated, with or without an inner liner of plastics film.

Seaming of joining of the materials is usually by means of stitchingyglueing and/or welding, althbugh other

means can|be used.

An FIBC mdy be so designed that, when filled and raised by itstep’lift device(s), the resultant forces mpy be either

where

partia

Table D.1 giives an essential checklist to be undertaken before selecting an FIBC for use.

absorHed by the body and the lifting devices, where'the walls are extended to form lifting
other lifting devices are attached to the upper part of the walls, or

ly absorbed by separate or integral lifting devices which pass the bag to form the supy

Table D.1 — How to use FIBCs

loop(s), or

ort.

Do

Do not

Do select the right FIBC for the job'in consultation with
the manufacturer or supplien

Do not choose FIBCs without consulting the mgnufacturer

or supplier

Do read thq instruction labellon the FIBC

Do not exceed the SWL in any circumstances

Do inspect peusable FIBEs before refilling

Do not fill the FIBCs unevenly

Do check th
filling

at the discharge spout is closed off before

Do not stop or start suddenly during transportption

Do ensure thatthe filled FIBC is stable

Do not subject FIBCs to snatchlift and/or jerk stops

Do close the top inlet correctly

Do not drag FIBCs

Do use lifting gear of sufficient capacity to take the sus-
pended load

Do not allow personnel under suspended FIBCs

Do adjust the distance between fork-lift arms to the cor-
rect width for the FIBC being handled

Do not allow FIBCs to project over the side of a vehicle or
pallet

Do tilt the mast of the fork-lift truck rearwards to an
appropriate angle

Do not tilt the mast of the fork lift forward

Do ensure that crane hooks, bars or fork-lift arms used
for lifting are of adequate size and are rounded to at least
the thickness of the sling, belt or rope suspension, with a
minimum radius of 5 mm

Do not withdraw the fork-lift arms prior to relieving all
the load on the lifting devices
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Table D.1 (continued)

Do Do not

trol

Do take appropriate measures with regard to dust con-

Do not stack FIBCs unless sure of their stability

Do consider the possibility of static electricity hazards

the manufacturer or supplier

Do not use FIBCs in new conditions without consulting

light

Do protect the FIBCs from rain and/or prolonged sun-

Do not reuse single-trip FIBCs

tation

Do ensure the FIBCs are adequately secured in transpor-

new requirements can be met

Do not repair heavy-duty reusable FIBCs unless the as-

D.2 Seld

ction of FIBCs

When sele¢ting an FIBC for use, consideration should be given to the following:

a) theph

1) bu
2)
3)

4)

fldg

ysical and chemical properties of the intended contents of the FIBC, such a§
Ik density,

w characteristics,

dejgree of aeration,

particle size and shape,

5) compatibility with the materials used for the construction of the FIBC,

6) fil
7)
the me

the nu
condit

generg

static
static ¢

NOTE1 IEC/TS 60079-32x1"explains static electricity hazards and provides guidance for hazard

including th

NOTE 2  IfFIBCs arehighly electrostatically charged, itis advisable that the operators wear electrostati
loves and shoes to mitigate electrostatic shocks due to discharges associated with the charged

garments, g

temperature,

whether the intended contents are foodstuffs;when special conditions normally apply;

thods to be used for filling, handling, transporting, storing and emptying the FIBC;

mber of trips required, the numpetof times the bag is lifted on each trip, and the env

ons likely to be encountered;

|l environmental considerations;

blectricity hazards: the different types of FIBC and inner liners required for protect
lectricity hazards@re’specified in IEC 61340-4-4.

e safe use of the-different types of FIBC and inner liners in hazardous zones.

ronmental

on against

avoidance,

c dissipative
FIBCs.

D.3 Stor

age of empty FIBCS

Empty FIBCs and liners should be stored in such a manner that accidental damage, exposure to sunlight or
extreme climatic conditions, and contact with substances likely to degrade the materials are avoided.

Where liners are supplied with the FIBCs, they can be delivered either fitted inside the FIBCs or separately.
In both cases, care should be taken to avoid contamination.

Liners are vulnerable to damage which cannot always be visibly obvious, and therefore should be given

particularl

y careful handling and storage.
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D.4 Filling FIBCs

FIBCs are normally filled suspended using the lifting device(s) and with the base of the bag on or near the
ground or a pallet. Other methods may be acceptable in consultation with the manufacturer or supplier.

If the FIBC has a discharge spout or other discharging device, this should be tied off or closed before filling.

Before filling with material at temperatures above 60 °C, the manufacturer or supplier should be consulted.

D.5 Stability of filled FIBCs

The FIBCs should be filled so that the ratio of filled height to base is maximum 2,0 times, using as base

dimension
a) thedig
b) thelen
NOTE 1
free sp
NOTE 2
compag
c¢) In exc
filled K
D.6 Lifti
Before lifti
a)
b) the lif
suppli
c¢) the ho
roundyd
orbey
charad
d) When

it shoulld be inspected for any damage which can Tender it unsafe,

meter of FIBCs with a circular cross-section, or
gth of the shorter side for FIBCs with a rectangular cross-section.

Other major factors which affect the stability of filled FIBCs are the flow chatacteristics of
hce and air entrapment.

Stability can be often improved by vibration during or after filling toremove entrapped a
tion.

eptional cases, depending on the customer's request, thesmanufacturer can produce
eight as customer required, but it shall always be between the agreement of the stake

ng of filled FIBCs
ng any FIBC

Ling loops or other lifting devices-should be positioned according to the manufa
Pr's instructions,

oks, bars or fork-lift arms_émployed for lifting should be inspected to ensure that
pd edges with a radius greater than the diameter or thickness of the suspension of thd
rotected by wrapping. The rounded edges should have a minimum radius of 5 mm. Thg
teristics are shown ifi Figure D.1.

the FIBC is suspénded, personnel should be excluded from the area under the FIBC.

he contents,

r and cause

FIBC with
holders.

cturer's or

they have
FIBC and/
necessary
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Key

FIBC sy
lifting ¢
FIBC sy
lifting ¢

BwWw N R

NOTE T

D.7 Stox

Storage of

spension (e.g. webbing loop)
levice (e.g. fork-lift arm)
spension (e.g. rope)

levice (e.g. fork-lift arm or crane)

he value of R should be greater than ¢t. The minimum value of R is 5 mani:

Figure D.1 — Lifting of FIBCs

age of filled FIBCs

filled FIBCs at temperatures above 50 °C should be avoided, except with the appr

manufactulrer or supplier.

Filled FIBQ
All FIBCs W
a) should
b) should
¢) should
d) should
e) should

s should have any top closures properly.elosed before storage.
Fhen stored in the outdoors:

be sheeted over to prevent water collection on the tops of FIBCs;
not be stored in standingwater;

be protected againstrays of sunshine;

be protected against snow;

be stackedin pyramid shape.

D.8 Emj

FIBCs can

ptying of filled FIBCs

bval of the

by gravity.

The flow characteristics of the contents and the cost of anc111ary equlpment will generally dictate which
method is chosen.

When emptying by gravity, personnel should not stand under the FIBC, nor put their arms between the base

of the FIBC

and a receiving vessel, or similar, except where the FIBC is supported.

D.9 Inspection of heavy-duty and standard-duty FIBCs

Before reuse of FIBCs, consideration should be given to the possibility of contamination from previous

contents.
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