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This|redline version of the official IEC Standard allows the user to identify the cha

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROLYTE AND WATER FOR VENTED
LEAD ACID ACCUMULATORS -

Part 1: Requirements for electrolyte

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promtote interna
coloperation on all questions concerning standardization in the electrical and electronic fields/ 0 this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG, Publication(s)”).

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqlt with

may participate in this preparatory work. International, governmental and non-goveramental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé)lnternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.beiween the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

At{ention is drawn.to.the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall’not be held responsible for identifying any or all such patent rights.
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IEC 62877-1 has been prepared by IEC technical committee 21: Secondary cells and batteries.
It is an International Standard.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) A

ddition of the concentration values of halogens in Table 4.

The fext of this Tniernational Standard is based on the Tollowing documents:

Full i
the 4

The |

This
acco
at w
desc

A list
wate

The
stabi
spec

—

q

e W

—

q

Draft Report on voting

21/1169/FDIS 21/1172/RVD

bove table.
anguage used for the development of this International Standard is English.

document was drafted in accordance with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC
ibed in greater detail at www.iec.ch/publications.

of all parts of the IEC 62877 series can be‘found, under the general title Electrolyte
r for vented lead acid accumulators, onxthe IEC website.

hformation on the voting for its approval can be found in the reportion voting indicated in

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC/Directives, IEC Supplement, avalilable

are

b and

tommittee has decided that the contents of this document will remain unchanged untjil the

ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic document. At this date, thé.document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

b the
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ELECTROLYTE AND WATER FOR VENTED
LEAD ACID ACCUMULATORS -

Part 1: Requirements for electrolyte

1 Scope

This
acid
repla
the c
from

batteries;forexample with dry-charged cells-er-batteries; and for electrolyte replehish
Icement or electrolyte density adjustment of batteries in operation. This document de
pmposition, purity and properties of electrolyte, for application where specific-instrug
the battery manufacturer are not available.

2 Normative references

The following documents are referred to in the text in such a way that'some or all of their co

cons
For

itutes requirements of this document. For dated references,.only the edition cited ap
undated references, the latest edition of the referenced document (including

amendments) applies.

IEC €2877-2, Electrolyte and water for vented lead acid accumulators — Part 2: Requiren
for witer

3 Terms and definitions

For t

ne purposes of this document, thefollowing terms and definitions apply.

ISO Ind IEC maintain terminoldgy databases for use in standardization at the follg

addr

3.1

lead
lead
seco
elect

SSes:

BEC Electropedia: available at https://www.electropedia.org/

$0 Online browsing platform: available at https://www.iso.org/obp

dioxide Iéad battery

acid battery

hdary “\battery with an aqueous electrolyte based on dilute sulphuric acid, a po
fode“of lead dioxide and a negative electrode of lead

part of IEC 62877 applies to electrolytes and their components used for filling vented lead

ent,
fines
tions

ntent
blies.
any

hents

wing

Sitive

[SOURCE: IEC 60050-482:2004, 482-05-01, modified — Note 1 deleted and the term "lead acid

batte

3.2

ry" added.]

electrolyte

dituted-sulfuricacid{H,S0 ) forlead-acid-accumulaters

<of a lead dioxide lead battery> dilute solution of sulphuric acid (H,S0,) in purified water

Note 1 to entry: The electrolyte is prepared by mixing concentrated sulphuric acid or sulphuric acid with high density
of d > 1,30 kg/l and purified water to achieve the density values specified by the battery manufacturer or specified in
standards related to the type and battery design in question for a defined state of charge. Its purity meets the
requirements laid down in Table 3.
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Note 2 to entry: Concentrated sulphuric acid is a colourless and highly corrosive-and-etehing liquid with a density
+:84kgtt d > 1,82 kg/l.

3.3

water

<for a lead dioxide lead battery> purified water (H,O) used for the preparation of electrolyte for
batteries and for the replacement (topping up) of water loss in the operating electrolyte due to
decomposition of water by overcharge and evaporation

Note 1 to entry: The requirements for purified water are specified in IEC 62877-2.

3.4

filling electrolyte

<of g lead dioxide lead battery> diluted sulphuric acid used for the first filling of dry-charged
batteries or for the replenishment, density adjustment or replacement of contaminated operfating
electrolyte

3.5

first filling

<of allead dioxide lead battery> original filling of a dry-charged battery Carried out by-the-bgttery
manyfactureror the user in accordance with the applicable manufacturer's instructions

3.6

operpting electrolyte

<of ¢ lead dioxide lead battery> electrolyte present in the battery following-the-first electiolyte
fillind and first use in the application

Note 1 to entry: The density-values and the degree of puritynof the operating electrolyte-may can deviate frgm the
valueq of the filling electrolyte due to—i e } electrplysis,
evapofation, introduction of impurities with the replacement water and leaching from-e-g- separators, active mpterial
and electrode grids.

3.7

denjity

<of 4

Note
loss a

Note 2
relati

battery electrolyte> value for the mass per unit volume expressed in kg/l

to entry: The density varies-with the battery's state of charge, the electrolyte volume variation due to
hd the temperature.

to entry: The density value is not to be confounded with that of specific gravity (SG). Specific gra
e density is the ratido of the density of a substance e.g., the electrolyte, to the density of a given refg

water

ity or
rence

materfal e.g., water, . and-is dimensionless.

speciified density

densltv.of the batterv-to be stated bvthe bhatterv manufacturer valid at the maximum-electdolvte
aens Ot e-battery—to-oe-stateaoytheoatery-mandiacturervyaHaatthemaximdm-ete ctjoryte

hp/

<of a battery electrolyte> density of the electrolyte of the battery declared by the manufacturer
when being at the maximum upper electrolyte level, at a state of full charge and at the reference
temperature

Note 1 to entry: The value is related to the design and application of the battery.

3.9
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refer

ence temperature

<for analytical results> temperature of the substance for which the analysis results are
applicable

Note 1
25 °C,

to entry: Electrolyte density values measured at temperatures deviating from the reference temperature of
are adjusted accordingly.

density measurement \’
<of the electrolyte> determination of the mass per unit volume of the electrolyte %bapprop riate
tools|such as aerometers, hydrometers, diffractometers or vibration-type dens eters
Note ] to entry: The accuracy of such instruments is typically £ 0,001 kg/I. /\,'\ N
3.1 /\
electrolyte level
=.= he ale olvte __. hecell/battery—where an
are-Hkd ated - bv-mas MuUm-and-minimum-ele olvie level m man
Note to_entrv: \Water renlenishment should take nlace v eh ed state to-the upper limit to-avoifl over
pled L I e e
B e
positlon of the electrolyte surface in the cell durinKSBeration
Note 1to entry: The recommended level heights are ind'@ d by the maximum and minimum electrolyte levelmarks
on thg cell or filling plug. \Q

\.
Note 3 to entry: Level adjustments such as watec&;plenishment are carried out only when the cell reaches,|under
charg¢ current flow and gas evolution, a fully ¢ ed state so as to avoid spillage due to overflowing electrolyte.
3.12 xO
reference temperature . N
e St o s en e e prennsine cueh oo Lhn o loel

<for
maxi
many

Note 1

specified s> temperature at which properties, such as the electrolyte density
mum el yte level and the capacity of the battery are specified by the ba
factu

, the
ttery

ng on

(&ntry: The value of the reference temperature for the indication of parameters can differ depend
1

battery—

3.13

Jee-and-application

additive
<to the electrolyte> compound which, added deliberately to the electrolyte, modifies certain
properties of the cell
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Note 1 to entry: Additives and their level are specified by the battery manufacturer. Non-specified additives can

result

in damages to the cell and voiding the terms of warranty.

Note 2 to entry: Examples of electrolyte additives are alkaline metal sulphates or phosphoric acid.

3.14

ituent in the electrolyvte impairing the performance and life of a cell

Note 1 to entry: The type and maximum permissible quantity of impurities are specified in Table 3 andyTabl¢|

4 PRreparation of electrolyte for lead acid-aceumulaters batteries

The mixing
He—bRG

h concentrations—with-water rele
HeohceRtattoRS—WhHR—-Waterrete

o O

=)
uracid-intowater neverthe opposite Pa he safetv-data-s
acicHhto-waterhRevertge oppostHe—+a f

mountof heat To
At-o+heat—1ora

snlashina-of
HSpashRg-o+h

blectrolyte shall be prepared from sulphuric @sid of high concentration by pouring i

ifled water and not the reverse. Purified wateras specified in IEC 62877-2 shall be us{

Condentrated and diluted sulphuric acid has a highly irritating and burning effect on skin 4
corrdsive effect on clothes and many matetials. The electrolyte shall be prepared by the b4
manufacturer or by skilled personnel~only. Adequate personal protection equipment sug

gog9

les, face shields, rubber gloves/aprons and similar shall be used.

The mixing of sulphuric acid@fshigh concentrations with water releases a great amount of

To a

oid splashing of hot acid, sulphuric acid shall be always poured into water and ng

revelse. The relevant material safety data sheets (MSDS) shall be consulted.

The

lensity measyrement of the electrolyte can be carried out with appropriate tools su

aerometers, hydraometers, diffractometers or vibration-type densitometers. The obtained v

shall

be normalized to the specified reference temperature.

5 PRhysical properties of diluted sulphuric acid as electrolyte

5.1

Satety-Gata-SHe

into
bd.

nd a
ttery
h as

heat.
t the

th as
hlues

Dependence of sulphuric acid electrolyte density on temperature

The value of sulphuric acid-densities electrolyte density obtained at the measuring temperature
shall be converted to the value of sulphuric acid electrolyte density at the reference temperature
of 25 °C-by with the following equation:

wher
dn
dr

dy=dr+ fq (T-T,)

e
is the acid electrolyte density at 25 °C;

is the acid electrolyte density at measuring temperature T;
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T
T

n

is the correction factor according to Table 1;

is the measuring temperature;

is the reference temperature of 25 °C.

Table 1 — Correction
temperature factor to convert the acid electrolyte density found at the measuring
temperature to that at the specified reference temperature

—9-

Acid electrolyte density d

Correction factor f,®

5.2

kg/l kgllperK
1,10 0,000 50
1,15 0,000 60
1,20 0,000 70
1,30 0,000 75

a8 The correction factorrefers-te-the is applicable for a temperature range from 0 °C
to 55 °C.

Tabl¢ 2 presents the relationship between the density ahd the content of sulphuric acid i

elect

Tab

rolyte.

Relationship of acid electrolyte density-en at 25 °C with the content of sulphuric
acid-at 25°C

n the

e 2 — Acid electrolyte density at 25 °C versus percentage of sulphuric acid-at25°C

Sulphuric acid content (H,SO,)

Acid electrolyte density Mass-ratio fraction Amount of Concentration

at 25 °C HySO, H,SO, H,SO,
kg/l %o-wWhw mol/l gll
1,100 15,18 1,704 166,98
1,110 16,45 1,863 182,60
1,120 17,80 2,034 199,36
1,130 19,15 2,208 216,40
1,140 20,47 2,381 233,36
1,150 21,81 2,558 250,70
1,160 23,11 2,735 268,07
1,170 24,39 2,911 285,36
4480 25-63 3086 36243
1,190 26,90 3,266 320,11
1,200 28,12 3,443 337,44
1,210 29,34 3,622 355,01
1,220 30,55 3,803 372,71
1,230 31,78 3,989 390,89
1,240 32,98 4,173 408,95
1,250 34,18 4,360 427,25
1,260 35,40 4,551 446,04
1,270 36,60 4,743 464,82
1,280 37,81 4,938 483,97
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Sulphuric acid content (H,S0,)

Acid electrolyte density Mass-ratio fraction Amount of Concentration
at 25 °C H,SO, H,S0O, H,SO,
kg/l % -wilw mol/l gll
1,290 38,93 5,124 502,20
1,300 40,10 5,319 521,30

Similar tabulations of concentration vs. density values can be found in:

H. Bode, Lead-Acid Batteries, Translated by R.J. Brodd, K. Kordesch, The Electrochemical Society Series,

John \I\IiInyR. Saons New York 1977 o} 42

D. B4rndt, Maintenance-Free Batteries, 3" Edition, Research Studies Press Ltd., Baldock, England, 2003, p {109
When additives are present in the sulphuric acid electrolyte, the density mégasurement yalue
will not reveal the true content of sulphuric acid (H,SO,) therein.

5.3 | Electrolyte density-compared in relation to the state of discharge

The [electrolyte density decreases during discharge of a baftery.—Therefore—the spegified
e!ect nl\/l‘n Honelhnc relate h'\ a 'F||||\/ r\hargnrl e+a+o Tho pormleslhln !Iml+ \vlalues sh || be
S applicatio Thergfore
the speC|f|ed density of the electrolyte relates to that ina fuIIy charged battery.

The [permissible limit values of the densities in“operation are specified by the battery
manufacturer for each of the various battery types, applications and specific reference
templratures.

6 Requirements for sulphuric acid used as electrolyte

6.1 Impurities of sulphuric acid-ef-higher at high concentration-degrees

The purity of sulphuric acid-efhigher at high concentration-degrees shall be such that aftg

folloy
elect

6.2

The 3

g subsequent dilution” with water to values of= 4, <1,30 kg/l and use as
rolyte, the values given in Table 3 are-by-ne-means not exceeded.

Impurities-ef\limits of sulphuric acid electrolyte for first filling-acid

bulphuric-acid used for filling lead acid batteries shall be clear and colourless.

and

r the
illing

llage

The Ippropriate electrolyte filling levels shall be observed in order to avoid electrolyte sp

sSociated corrosion damages and hazards.

The impurities—included present in the—acid filling electrolyte shall not exceed any value

in Ta

ble 3.

This level of purity is required also for acid used for an electrolyte with density higher than
1,30 kg/l, e.g., for adjustment of the electrolyte density in batteries where an electrolyte loss
has occurred.
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Table 3 — Maximum allowed impurities-of in diluted sulphuric acid in the density range
d, = 1,30 kg/l when used as filling electrolyte for lead acid

batteries-in the density range < 1,30 kg/l

Item Impurities mg/l max.
1 Palladium (Pd), Platinum (Pt), Rhenium (Re) 0,05
2 Copper (Cu) 0,5
3 Arsenic (As), Antimony (Sb), Bismuth (Bi), Tin (Sn), Selenium (Se), Tellurium

(Te), Cadmium (Cd), Mercury (Hg),

— each individually N

— total (all together) 50
4 Manganese (Mn), Chromium (Cr), Titanium (Ti), Nickel (Ni),

— each individually 0,2
5 Iron (Fe) 30
6 Cobalt (Co), Zinc (Zn)

— each individually 1,0

— a total (all together) 2,0
7 Halogens calculated as chloride 5
8 Nitrogen in the form of nitrate 10
9 Nitrogen in other form, e.g., as ammonia 50
10 Volatile organic acids calculated as acetic acid 20
(i Oxidable organic substances calculated as KMnO, consumption 30
12 annealing Dry residue after heating 250

The I|mit values are applicable if no equivalent manufacturer specifications are available.

The gnalysis results pertain to an electrolyte gt.the reference temperature of 25 °C.

6.3 | Impurities-of-operatinglimits for sulphuric acid electrolyte in operation

The impurities present-in the operating electrolyte shall not exceed any value in Table 4.
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Table 4 MaX|mum aIIowed+mpuntw9#d#ute¢aereLa&epe¢at1ng4elee&elyte

; impurities in diluted sulphuric

acid in the density range d,,

electrolyte in lead acid batteries

< 1,30 kg/l when this acid is acting as the operating

Item Impurities mg/l ® max.
1 Palladium (Pd), Platinum (Pt), Rhenium (Re) n.m.?2
Copper (Cu)
2 Tellurium (Te) and Selenium (Se) individually 1,0
3 Arsenic (As) Bismuth (B} _Cadmium (Cd) Tin (Sn)
— individually 3
— total (all together) 6
4 Antimony (Sb)
— stationary cells with Planté or flat plates 3
— stationary cells with tubular plates and traction cells 10
5 Manganese (Mn), Chromium (Cr), Titanium (Ti), Nickel (Ni)
— Individually 0,2
6 Iron (Fe) 100
7 Cobalt (Co), Zinc (Zn)
— individually 1,0
— total (all together) 2,0
8 Halogens calculated as chloride:
— stationary cells with Planté plates 30
— other stationary cells 100
— traction cells and vented starter batteries 200
9 Nitrogen in the form of nitrate 10
10 Nitrogen in other form(é.g., as ammonia 50
11 Volatile organic acids calculated as acetic acid 30
12 Oxidable organic substances calculated as KMnO, consumption 50
Key
n.m. F not measurable
a8 These metals remain deposited virtually completely on the negative-electrode plate.-These-harmful-substgnces
effecta-high-selfdischarge- The elements cause an elevated self-discharge, i.e., capacity loss on stand injopen
circuit of the-Cells.
b It]is not possible to specify valid limit values for metals in general. The levels of impurities which are hgrmful
tq the batteries depend strongly on other parameters such as type, age and operating conditions of the cgll.
The Ilmit Values are applicable if no equivalent manufacturer specifications are available.

The analysis results pertain to an electrolyte at the reference temperature of 25 °C.

7 Storage of electrolyte

The electrolyte-which-isto-be-stored-shall-be placed-in—vessels—which-are shall be stored in

closable vessels, appropriately marked and resistant to chemical corrosion (e.g., polyethylene,
polypropylene or similar plastic materials).
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8 Remedy in the event of damage due to the electrolyte

When parts of skin, eyes or mucous membranes have been exposed to the harmful effect of the
sulphuric acid electrolyte, immediate measures shall be taken in all these cases by carefully
rinsing-eut the affected parts with plenty of water. In addition, medical-care attention is required
to be sought.

Appliances, installations and clothes-may can be cleaned by using neutralization agents and by
rinsing them out with water.

Sodinm cearbaonata hicarbh o 1t colubtiona 1 ot it o Ao nte bt ~f B O/ 1o o ht or
oo o OTTatC—oOT oo oo ote  ooTOtOT o I watct vt o CoOoTrmTectTtratoTrT— OO 70 111 vvor

solid| soda (NaCOj3;) can be used as neutralizing agents in order to reduce the effgct of
electrolyte on appliances, the human body and clothes.

Commmercial acid neutralizing and absorbent powders with incorporated colourég'pH indicptors
are gvailable in numerous formulations.

Diatdmaceous earth is-especially also suited-abserbing to absorb spilled electrolyte.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROLYTE AND WATER FOR VENTED
LEAD ACID ACCUMULATORS -

Part 1: Requirements for electrolyte

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promtote interna
cofoperation on all questions concerning standardization in the electrical and electronic fields | 0 this er
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG, Publication(s)”).

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqlt with

may participate in this preparatory work. International, governmental and non-goveramental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé)lnternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.beiween the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content

Pyblications is accurate, IEC cannot be held responsible _for)ythe way in which they are used or fdg
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
megmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeq
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

At{ention is drawn.to.the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall’not be held responsible for identifying any or all such patent rights.
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2877=1has been prepared by IEC technical committee 21: Secondary cells and battéries.
It is 4@n International Standard.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Addition of the concentration values of halogens in Table 4.
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dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).available

vw.iec.ch/members_experts/refdocs. The main document types developediby IEC
ibed in greater detail at www.iec.ch/publications.

of all parts of the IEC 62877 series can be found, under the general title Electrolyte
r for vented lead acid accumulators, on the IEC website.
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b and

ommittee has decided that the contents of this document wilkremain unchanged untjil the

ity date indicated on the IEC website under webstore.ig€.ch in the data related t
fic document. At this date, the document will be
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placed by a revised edition, or

mended.
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ELECTROLYTE AND WATER FOR VENTED
LEAD ACID ACCUMULATORS -

Part 1: Requirements for electrolyte

1 Scope

This
acid

elect
purity and properties of electrolyte, for application where specific instructions from’the ba

man

2

The

constitutes requirements of this document. For dated references,.only the edition cited ap

For
ame

IEC

for water

3 Terms and definitions

For the purposes of this document, thefollowing terms and definitions apply.

ISO

addrégsses:

3.1
lead
lead

secondary “battery with an aqueous electrolyte based on dilute sulphuric acid, a po
electfode of lead dioxide and a negative electrode of lead

part of IEC 62877 applies to electrolytes and their components used for filling vented
batteries with dry-charged cells and for electrolyte replenishment, replaceme

yfacturer are not available.

Normative references

flollowing documents are referred to in the text in such a way that'some or all of their co

undated references, the latest edition of the referenced document (including
ndments) applies.

©2877-2, Electrolyte and water for vented lead acid accumulators — Part 2: Requiren

nd IEC maintain terminology databases for use in standardization at the follg

EC Electropedia: available at https://www.electropedia.org/

$0 Online browsing platform: available at https://www.iso.org/obp

dioxide lead battery
acid battery

lead
nt or

rolyte density adjustment of batteries in operation. This document defines the composition,

ttery

ntent
blies.
any

hents

wing

sitive

[SOURCE: IEC 60050-482:2004, 482-05-01, modified — Note 1 deleted and the term "lead acid
battery" added.]

3.2
elec

trolyte

<of a lead dioxide lead battery> dilute solution of sulphuric acid (H,S0O,) in purified water

Note 1 to entry: The electrolyte is prepared by mixing concentrated sulphuric acid or sulphuric acid with high density
of d > 1,30 kg/l and purified water to achieve the density values specified by the battery manufacturer or specified in
standards related to the type and battery design in question for a defined state of charge. Its purity meets the
requirements laid down in Table 3.

Note

2 to entry: Concentrated sulphuric acid is a colourless and highly corrosive liquid with a density d > 1,8

2 kg/l.
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3.3

water

<for a lead dioxide lead battery> purified water (H,O) used for the preparation of electrolyte for
batteries and for the replacement (topping up) of water loss in the operating electrolyte due to
decomposition of water by overcharge and evaporation

Note 1 to entry: The requirements for purified water are specified in IEC 62877-2.

3.4

filling electrolyte
<of a lead dioxide lead battery> diluted sulphuric acid used for the first filling of dry-charged
battefiesorforthe Teptenishment; density adjustmentor reptacement of contamimatedopgnating
electfolyte

3.5
first ffilling
<of g lead dioxide lead battery> original filling of a dry-charged battery carried-out by the|user
in acpordance with the applicable manufacturer's instructions

3.6
operpting electrolyte
<of a|lead dioxide lead battery> electrolyte present in the battery.following electrolyte filling and
first iise in the application

Note ] to entry: The density and the degree of purity of the operating electrolyte can deviate from the values|of the
filling plectrolyte due to electrolysis, evaporation, introduction of impurities with the replacement water and leaching
from deparators, active material and electrode grids.

3.7
denslity
<of a battery electrolyte> value for the mass.per unit volume expressed in kg/I

Note 1 to entry: The density varies with the battery's state of charge, the electrolyte volume variation due to|water
loss ahd the temperature.

Note 4 to entry: The density value is-not to be confounded with that of specific gravity (SG). Specific grayity or
relativie density is the ratio of the dehsity of a substance e.g., the electrolyte, to the density of a given refgrence
materjal e.g., water, and is dimensionless.

3.8
speciified density
<of g battery electrolyte> density of the electrolyte of the battery declared by the manufagturer
wher being at thesmaximum upper electrolyte level, at a state of full charge and at the refeflence
tempgrature

Note 1 tosentiy: The value is related to the design and application of the battery.

3.9
reference temperature

<for analytical results> temperature of the substance for which the analysis results are
applicable

Note 1 to entry: Electrolyte density values measured at temperatures deviating from the reference temperature of
25 °C, are adjusted accordingly.

3.10

density measurement

<of the electrolyte> determination of the mass per unit volume of the electrolyte with appropriate
tools such as aerometers, hydrometers, diffractometers or vibration-type densitometers

Note 1 to entry: The accuracy of such instruments is typically + 0,001 kg/I.
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3.1
electrolyte level
position of the electrolyte surface in the cell during operation

Note 1 to entry: The recommended level heights are indicated by the maximum and minimum electrolyte level marks
on the cell or filling plug.

Note 2 to entry: Level adjustments such as water replenishment are carried out only when the cell reaches, under
charge current flow and gas evolution, a fully charged state so as to avoid spillage due to overflowing electrolyte.

3.12

reference temperature
<for Fpecifiedvatues> temperature at Which properties, such as the efectrolyte density, the
maximum electrolyte level and the capacity of the battery are specified by the>battery
manufacturer

Note 1 to entry: The value of the reference temperature for the indication of parameters can @iffer depend|ng on
battery type and application.

3.13
additive
<to the electrolyte> compound which, added deliberately to the electrolyte, modifies cgrtain
properties of the cell

Note 1 to entry: Additives and their level are specified by the battery mmanufacturer. Non-specified additivgs can
result|in damages to the cell and voiding the terms of warranty.

Note 3 to entry: Examples of electrolyte additives are alkaline métal sulphates or phosphoric acid.

3.14
impurity
constituent in the electrolyte impairing the performance and life of a cell

Note 1 to entry: The type and maximum permissible quantity of impurities are specified in Table 3 and Tabl€ 4.
4 PRreparation of electrolyte for lead acid batteries

The electrolyte shall be prepared from sulphuric acid of high concentration by pouring it into
purified water and not the reverse. Purified water as specified in IEC 62877-2 shall be usg¢d.

Condentrated and dituted sulphuric acid has a highly irritating and burning effect on skin gnd a
corrgsive effect on.clothes and many materials. The electrolyte shall be prepared by the battery
manufacturer or by skilled personnel only. Adequate personal protection equipment su¢h as
goggles, face shields, rubber gloves, aprons and similar shall be used.

The mixing’ of sulphuric acid of high concentrations with water releases a great amount of heat.
To aTJoid splashing of hot acid, sulphuric acid shall be always poured into water and ngt the
reverse. The relevant material safety data sheets (MSDS) shall be consulted.

The density measurement of the electrolyte can be carried out with appropriate tools such as
aerometers, hydrometers, diffractometers or vibration-type densitometers. The obtained values
shall be normalized to the specified reference temperature.
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5 Physical properties of diluted sulphuric acid as electrolyte

5.1 Dependence of sulphuric acid electrolyte density on temperature
The value of sulphuric acid electrolyte density obtained at the measuring temperature shall be

converted to the value of sulphuric acid electrolyte density at the reference temperature of 25 °C
with the following equation:

dn = dT +<fd (T— Tn)

wherg

d, is the acid electrolyte density at 25 °C;

dr is the acid electrolyte density at measuring temperature T;
J4 is the correction factor according to Table 1;

T is the measuring temperature;

T, is the reference temperature of 25 °C.

Table 1 — Correction factor to convert the acid electrolyte-density found at the
measuring temperature to that at the specified reference temperature

Acid electrolyte density d Correction factorfda
kg/l kg/l per K
1,10 0,000 50
1,15 0,000 60
1,20 0,000 70
1,30 0,000 75
a8 The correction factor is applicable for a temperature range from 0 °C to 55 °C.

5.2 | Relationship of acid electrolyte density at 25 °C with the content of sulphuricjacid

Tabl¢ 2 presents the relationship between the density and the content of sulphuric acid ip the
electfolyte.
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Table 2 — Acid electrolyte density at 25 °C versus percentage of sulphuric acid

Sulphuric acid content (H,SO,)

Acid electrolyte density Mass fraction Amount of Concentration

at 25 °C H,SO, H,SO, H,SO,
kg/l % mol/l gll
1,100 15,18 1,704 166,98
1,110 16,45 1,863 182,60
1,120 17,80 2,034 199,36
1,130 19,15 2,208 216,40
1,140 20,47 2,381 233,36
1,150 21,81 2,558 250,70
1,160 23,11 2,735 268,07
1,170 24,39 2,911 285,36
1,180 25,63 3,086 302,43
1,190 26,90 3,266 320,11
1,200 28,12 3,443 337,44
1,210 29,34 3,622 355,01
1,220 30,55 3,803 372,71
1,230 31,78 3,989 390,89
1,240 32,98 4,173 408,95
1,250 34,18 4,360 427,25
1,260 35,40 4,551 446,04
1,270 36,60 4,743 464,82
1,280 37481 4,938 483,97
1,290 38,93 5,124 502,20
1,300 40,10 5,319 521,30

Simil

H. B
John

D. B4

br tabulations of concentratioh vs. density values can be found in:

bde, Lead-Acid Batteries, Translated by R.J. Brodd, K. Kordesch, The Electrochemical Society S
Wiley & Sons, New Yeork;' 1977, p. 42.

rndt, Maintenance*Free Batteries, 3" Edition, Research Studies Press Ltd., Baldock, England, 2003, p|

Bries,

109

Whe
will rT

5.3

(H,SOy4) therein.

additives are present in the sulphuric acid electrolyte, the density measurement
ot/reveal the true content of sulphuric acid

alue

Electrolyte density in relation to the state of discharge

The electrolyte density decreases during discharge of a battery. Therefore, the specified density
of the electrolyte relates to that in a fully charged battery.

The permissible limit values of the densities in operation are specified by the battery
manufacturer for each of the various battery types, applications and specific reference
temperatures.
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6 Requirements for sulphuric acid used as electrolyte

6.1 Impurities of sulphuric acid at high concentration

The purity of sulphuric acid at high concentration shall be such that after the subsequent dilution
with water to values of d,, < 1,30 kg/l and use as filling electrolyte, the values given in Table 3

are not exceeded.

6.2 Impurities limits of sulphuric acid electrolyte for first filling

The sulphuric acid used for filling lead acid batteries shall be clear and colourless.

The g@ppropriate electrolyte filling levels shall be observed in order to avoid electrolyte.sp

and gssociated corrosion damages and hazards.

The impurities present in the filling electrolyte shall not exceed any value in Table 3.

This [level of purity is required also for acid used for an electrolyte with density

1,30 kg/l, e.g., for adjustment of the electrolyte density in batteries-wWhere an electrolyte

has qccurred.

Tapble 3 — Maximum allowed impurities in diluted sulphuric acid in the density ran
d, = 1,30 kg/l when used as filling electrolyte-for lead acid batteries

higher

llage

than
loss

ge

I{fem Impurities mg/l mgx.
1 Palladium (Pd), Platinum (Pt), Rhenium (Re) 0,05
2 Copper (Cu) 0,5
3 Arsenic (As), Antimony (Sb), Bismuth*Bi), Tin (Sn), Selenium (Se), Tellurium

(Te), Cadmium (Cd), Mercury (Hg),

— each individually 10

— total (all together) 2.0
4 Manganese (Mn), Chfemium (Cr), Titanium (Ti), Nickel (Ni),

— each individually 0,2
5 Iron (Fe) 30
6 Cobalt (Go);~Zinc (Zn)

— each-individually 1,0

—-.(atotal (all together) 2,0
7 Halogens calculated as chloride 5
8 Nitrogen in the form of nitrate 10
9 Nitrogemmrotherformmeg s ammonia 56
10 Volatile organic acids calculated as acetic acid 20
11 Oxidable organic substances calculated as KMnO, consumption 30
12 Dry residue after heating 250

The limit values are applicable if no equivalent manufacturer specifications are available.

The analysis results pertain to an electrolyte at the reference temperature of 25 °C.
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6.3 Impurities limits for sulphuric acid electrolyte in operation

The impurities present in the operating electrolyte shall not exceed any value in Table 4.

Table 4 — Maximum allowed impurities in diluted sulphuric acid in the density range
d, < 1,30 kg/l when this acid is acting as the operating electrolyte in lead acid batteries

Item Impurities mg/l ® max.
1 Palladium (Pd), Platinum (Pt), Rhenium (Re) n.m. 2
Copper (Cu)
2 Tellurium (Te) and Selenium (Se) individually 1,0
3 Arsenic (As), Bismuth (Bi) , Cadmium (Cd), Tin (Sn)
— individually 3
— total (all together) 6
4 Antimony (Sb)
— stationary cells with Planté or flat plates 3
— stationary cells with tubular plates and traction cells 10
5 Manganese (Mn), Chromium (Cr), Titanium (Ti), Nickel (Ni)
— Individually 0,2
6 Iron (Fe) 100
7 Cobalt (Co), Zinc (Zn)
— individually 1,0
— total (all together) 2,0
8 Halogens calculated as chloride:
— stationary cells with Planté plates 30
— other stationary cells 100
— traction cells and vented starter batteries 200
9 Nitrogen in the form of nitrate 10
10 Nitrogen in otherform e.g., as ammonia 50
11 Volatile organit acids calculated as acetic acid 30
12 Oxidable-organic substances calculated as KMnO, consumption 50
Key
n.m. F not measurable
a8 These metals)remain deposited virtually completely on the negative plate. The elements cause an eleyated
self-discharge, i.e., capacity loss on stand in open circuit of the cells.
b It]lischot-possible to specify valid limit values for metals in general. The levels of impurities which are hgdrmful
tq thevbatteries depend strongly on other parameters such as type, age and operating conditions of the cgll.

The limit values are applicable if no equivalent manufacturer specifications are available.

The analysis results pertain to an electrolyte at the reference temperature of 25 °C.

7 Storage of electrolyte

The electrolyte shall be stored in closable vessels, appropriately marked and resistant to
chemical corrosion (e.g., polyethylene, polypropylene or similar plastic materials).
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8 Remedy in the event of damage due to the electrolyte

When parts of skin, eyes or mucous membranes have been exposed to the harmful effect of the
sulphuric acid electrolyte, immediate measures shall be taken in all these cases by carefully
rinsing the affected parts with plenty of water. In addition, medical attention is to be sought.

Appliances, installations and clothes can be cleaned by using neutralization agents and by
rinsing them out with water.

Sodium carbonate or bicarbonate solutions in water with a concentration of 5 % in weight or
Id aaoda(NalCO \ _ocaon W Haad oo oaltealigia s oo nte 1 e radiuca thao ££ At f
SOI LYUUA \I‘UV\JSI wAartT LAY \"E>Avav | uo II\JUlIOlIIl—IIIs uyuluo mr Viruold v LAY A% A*A >3 uare AR R o

electrolyte on appliances, the human body and clothes.

Commercial acid neutralizing and absorbent powders with incorporated coloured,pH indicators
are gvailable in numerous formulations.

Diatdmaceous earth is also suited to absorb spilled electrolyte.
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de de¢nsités d, < 1,30 kg/l si utilisé ‘eomme électrolyte de remplissage des batteries

PlOMP-ACIAE .. i e

TabIIau 4 — Impuretés maximales admises dans |'acide sulfurique dilué dans la plage

de d¢nsités d, < 1,30 kg/hlorsque cet acide agit comme électrolyte de fonctionnement

des Batteries plomb-aCide ... ...
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ELECTROLYTE ET EAU POUR ACCUMULATEURS
PLOMB-ACIDE OUVERTS -

Partie 1: Exigences pour I'électrolyte

AVANT-PROPOS

1) LalCommission électrotechnique Internationale (IEC) est une organisation mondiale de normalisatign“comjposée
de|l 'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC ‘aypour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans.les domaings de
I'électricité et de I'électronique. A cet effet, 'I[EC — entre autres activités — publie des Normes internationales,

2)

3)

4)

5)

6)
7)

8)

9)

dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles, _au“public (PAS)

ides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a,des*comités d’étud

aux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis|
rnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC) participent égaleme
aux. L’IEC collabore étroitement avec I'Organisation Internationale de.‘Narmalisation (ISO), selo]
ditions fixées par accord entre les deux organisations.

décisions ou accords officiels de I'l[EC concernant les questions technhiques représentent, dans la mes
sible, un consensus international sur les sujets étudiés, étant dohné” que les Comités nationaux de
éressés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les_€fforts raisonnables sont entrepris afin qug
s’dssure de I’exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I’épentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Dgns le but d’encourager I'uniformité internationale, les;*Comités nationaux de I'l[EC s’engagent, dans tg
megsure possible, a appliquer de fagon transparente_les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutesxRublications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

L'IEC elle-méme ne fournit aucune attestatioh de conformité. Des organismes de certification indépe
fodrnissent des services d'évaluation de Ta: conformité et, dans certains secteurs, accédent aux marqy
cophformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
ingépendants.

Adcune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux de
popr tout préjudice cause\en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit, directe’ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
défoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de]
oulau crédit qui lui\est accordé.

L’gttention est attirée sur les références normatives citées dans cette publication. L’utilisation de publid
référencées'est obligatoire pour une application correcte de la présente publication.

L’gttention“est attirée sur le fait que certains des éléments de la présente Publication IEC peuvent faire
de| droits“de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drg

s les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.
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L'IEC 62877-1 a été établie par le comité d'études 21 de I'lEC: Accumulateurs. Il s’agit d’'une
Norme internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2016. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) Ajout des valeurs de concentration des halogénes dans le Tableau 4.
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xte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
21/1169/FDIS 21/1172/RVD

2023

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

Lala

ngue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ced
Dired
WWW
I''EC

Une

bcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selo
tives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles
iec.ch/members_experts/refdocs. Les principaux types de documents développés
sont décrits plus en détail sous www.iec.ch/publications.

et ealu pour accumulateurs plomb-acide ouverts, se trouve sur le site web de I'lEC.
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stabi
publi

-
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mité a décidé que le contenu de cette publication ne sera pasi/modifié avant la da
ité indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relative
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conduite,
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mplacée par une édition révisée, ou
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ELECTROLYTE ET EAU POUR ACCUMULATEURS
PLOMB-ACIDE OUVERTS -

Partie 1: Exigences pour I'électrolyte

1 Domaine d’application

La présente partie de I'lEC 62877 s'applique aux électrolytes et a leurs composants_ut
pourfle remplissage des batteries plomb-acide ouvertes avec éléments chargés secs.et,pq
réapprovisionnement, le remplacement de [I'électrolyte ou le réglage de la, densit
I'élegtrolyte des batteries en fonctionnement. Le présent document définit la compositig
purefé et les propriétés de I'électrolyte pour application en 'absence d'instrugtions spécif

du fa

2 K

Les g
de |4
I’édit
référ

IEC ¢
pour

3 1

Pour

L'1SQ
en n(

bricant de batteries.

Références normatives

ocuments suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou
ur contenu, des exigences du présent document. Rour'les références datées,
on citée s’applique. Pour les références non datées,da derniere édition du docume
bnce s'applique (y compris les éventuels amendements).

2877-2, Electrolyte et eau pour accumulateurs_plomb-acide ouverts — Partie 2: Exige
I'eau

[ermes et définitions
les besoins du présent document, les termes et définitions suivants s'appliquent.

et I'lEC tiennent a jour des’bases de données terminologiques destinées a étre util
rmalisation, consultables aux adresses suivantes:

FC Electropedia: disponible a I'adresse https://www.electropedia.org/

6O Online browsing platform: disponible a I'adresse https://www.iso.org/obp

rie au.plomb-bioxyde de plomb

lisés
ur le
B de
n, la
ques

artie
seule
nt de

nces

sées

, une

[SOURCE: IEC 60050-482:2004, 482-05-01, modifié — La Note 1 a été supprimée et le terme
"batterie au plomb" a été ajouté.]

3.2

électrolyte
<pour une batterie au plomb-bioxyde de plomb> solution d'acide sulfurique (H,S0,) diluée dans

de I'eau purifiée

Note 1 a l'article: L’électrolyte est préparé en mélangeant de I'acide sulfurique concentré ou de I'acide sulfur|
haute densité a savoir 4 > 1,30 kg/l avec de I'eau purifiée afin d'obtenir les valeurs de densité spécifiées par le
fabricant de batteries ou dans les normes applicables au type et a la conception de batterie concernés pour un état
de charge défini. Sa pureté satisfait aux exigences données dans le Tableau 3.

Note 2 a l'article:

ique a

L'acide sulfuriquye concentré est un liquide incolore et trés corrosif, de densité d > 1,82 kg/l.
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3.3

eau

<pour une batterie au plomb-bioxyde de plomb> eau purifiée (H,O) utilisée pour la préparation
de I'électrolyte pour les batteries et pour le remplacement (remplissage de complément) des
pertes en eau dans I'électrolyte de fonctionnement dues a la décomposition de l'eau par
surcharge et évaporation

Note 1 a I'article: Les exigences pour |'eau purifiée sont spécifiées dans I'lEC 62877-2.

3.4

électrolyte de remplissage
<pourume batterie au ptomp-pioxyde de plomb>—acide suffurique ditue utitisé pour te prgmier
remplissage des batteries chargées seches ou pour le réapprovisionnement, I'ajustement [de la
dens|té ou le remplacement d'un électrolyte de fonctionnement contaminé

3.5
prenjier remplissage
<pouf une batterie au plomb-bioxyde de plomb> remplissage d'origine d'une batterie chgrgée
sechg réalisé par I'utilisateur conformément aux instructions applicables du fabricant

3.6
élecfrolyte de fonctionnement
<pouf une batterie au plomb-bioxyde de plomb> électrolyte présent a l'intérieur de la battgrie a
la sulte du remplissage d'électrolyte et de la premiére utilisation dans I'application

Note 1 a l'article: La densité et le degré de pureté de I'électrolytende fonctionnement peuvent s'écarter des vgleurs
de I'éJectrolyte de remplissage en raison de I'électrolyse, de I'évaporation, des impuretés apportées Iqrs du
réappfovisionnement en eau et de lixiviation des séparateurs,\matiéres actives et grilles des électrodes.

3.7
densité
<de [[électrolyte d'une batterie> valeur della masse par unité de volume exprimée en kg/I

Note 1 a l'article: La densité varie avec l'état de charge de la batterie, la variation du volume de I'électrolyte|due a
la perfe en eau et la température.

Note 4 a I'article: La valeur de lardensité ne doit pas étre confondue avec celle de la gravité spécifique (S[3). La
gravit¢ spécifique ou densité relative est le rapport de la densité d'une substance, par exemple I'électrolyt¢, a la
densitg d'un matériau de référence donné, par exemple I'eau, et elle est sans dimension.

[

3.8
densité spécifiée
<de [félectrolyte,d'une batterie> densité de I'électrolyte de la batterie déclarée par le fabijicant
lorsqu'il est au‘niveau supérieur maximal d'électrolyte, dans un état de pleine charge et a la
tempgraturerde référence

Note 1 aFarticle: La valeur est liée a la conception et a I'application de la batterie.

3.9

température de référence

<pour des résultats analytiques> température de la substance a laquelle s'appliquent les
résultats d'analyse

Note 1 a l'article: Les valeurs de densité de I'électrolyte mesurées a des températures différentes de la température
de référence de 25 °C sont réglées en conséquence.
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3.10

mesure de la densité
<de I'électrolyte> détermination de la masse par unité de volume de I'électrolyte au moyen
d'outils appropriés tels que des aérométres, des hydrométres, des diffractomeétres ou des

dens

itométres de type a vibration

Note 1 a I'article: L’exactitude de ces appareils de mesure est généralement de + 0,001 kg/I.

3.1

niveau d’électrolyte
position de la surface de I'électrolyte a l'intérieur de I'élément en cours de fonctionnement

Note 1
maxini

Note 2
atteint
d'évitd

3.12
temp
<pou
de I'4
le fal

Note 1
du typ

3.13
addi
<d'él
de I'4

Note
peuve|

Note 2

3.14
impu
cons

Note
4 H

L'ele

a l'article: La hauteur des niveaux recommandés est indiquée par des marques de niveau d'élec
al et minimal sur I'élément ou sur le bouchon de remplissage.

al'article: Les réglages de niveau tels que I'approvisionnement en eau ne sont réalisés que-lorsque 1'él
, sous I'effet de la circulation du courant de charge et du dégagement gazeux, un état de charge comple
r un déversement dd a un débordement d'électrolyte.

érature de référence

lectrolyte, le niveau maximal d'électrolyte et la capacité de-la‘batterie sont spécifiée
ricant de la batterie

a l'article: La valeur de la température de référence pour l'indjcation des paramétres peut différer en fo
e et de I'application de la batterie.

if
[ément

al'article: Les additifs et leurs niveaux sgnt spécifiés par le fabricant de la batterie. Des additifs non sp
ht endommager les éléments et entrainer\une annulation des conditions de garantie.

al'article: Les sulfates de métaux alcalins ou I'acide phosphorique sont des exemples d’additifs d’élect

reté
ituant présent dans.'électrolyte qui altére les performances et la durée de vie d'un élé

a l'article: Ledype’et la quantité maximale admissible d'impuretés sont spécifiés dans les Tableaux 3

Préparation de I'électrolyte pour les batteries plomb-acide

rolyte

Ement
e afin

r des valeurs spécifiques> température pour laquelle les propriétés telles que la dgnsité

5 par

nction

bctrolyte> composé qui, ajouté délibérément a I'électrolyte, modifie certaines propiiétés

Bcifiés

rolyte.

ment

et 4.

I'eau

purifiée et non l'inverse. 1’eau purifiée qui doit étre utilisée est celle spécifiée

Ctrolyte doit étre préparé a partir d'acide sulfurique trés concentré qui est versé darrs de

dans

'EC

62877-2.

L'acide sulfurique concentré et dilué a un effet fortement irritant et brilant sur la peau et un
effet corrosif sur les vétements et sur de nombreuses matieres. L'électrolyte ne doit étre préparé
que par le fabricant de batteries ou par du personnel qualifié. Un équipement de protection
individuel adéquat tel que des lunettes, des écrans faciaux, des gants de caoutchouc, des
tabliers, etc., doit étre utilisé.

Le mélange d'acide sulfurique a concentration élevée et d'eau est trés exothermique. Afin
d'éviter toute projection d'acide chaud, I'acide sulfurique doit toujours étre versé dans I'eau, et
non l'inverse. Les fiches de données de sécurité concernées (FDS) doivent étre consultées.
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