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IS 1560?:2016

I SCOPE

Indian Standard
i

BroDrEsEL (8100) _ FATTY ACID METI{YL ESTERS
I iratrzq * spECrFrcATroN

( First Revision )

'lhiE standard prescriberlthe. requirements and
meuods of sampling and r€pk for biodlesct (8100)

- ralty acld mothyl esters (FAME) for use ln
c_ompression-ignhlon engines designed for usmts as
staod-alooe fuel and as a blend srock for dicsel tuel.
rr 100 s(aoGalone can also be used for heating
appllcations and industrialengines.

'l
2 REFERENCDS 

I

The srandards listed,in Annex I con(aln provi!runs,
whrch rhrough refercnce in this rexr;onstitu(c
provlslons ot this slandard.At lhe time ofpublicalion
lhe.ediUons indlcated were valid. All srandaros are
subJec! to revision,and panjes tosgr€emenls bssed on

11,:.:i:."d",j ar€ encourased to invesrisate Lhepossrburty ofapplying the most receIt edjLio;s oflhe
slandaros. indicated in Annex B.

: rnmrnolocv 
]

For,the purpose ofthii, slandard lhe followinp lernts
snall appty.

3.1 l]lodle3el-- Fuel comprhed ofmono.alkyl esrers
or rong chain faltyacids dcriricd ftorn vegeubie orts ororumar rars, designared 8100. The lerm.Biodiesel,
rerers ro mono qlkyt methyl esters ofvegctabl€ oihllKe rop$eed, soya bean, sunflower, Jarolha curcas,
I*"lJl,. prlT st€artr\ erc, us€d cooktns;ils. wssrevege|abre-oils, by- products ofcdible oil manulacrure
rrKerr€e htty ocids, itearin. etc, and other fats.
J.2 86 to 820 - Fqel btend cdnsisting of 6 volume

T:i:::1" 10 
volu+c pcrccnt of bio;iescl (8100)

conrormrng to {hc requirehebh of thh slanda;d withtr'! renlatndeJ being B Iightmiddlo or m iddle distillate

9j:-",._-1:::r 
f::lGi, l! r460) and meerins rherequrrements of rhis s{ecifi csrion.

4 REQUIREMENT$

4,1General

The biodies€l (B 100) sln bemono-atkyl merhyjesrcN
or rongcho'n fa[y aci{s from vcglrable oil anj BnijDal

4,2Addltlves

Itmay contain smsllamourrts ofhydrocarbon or non_
hydrocarbon addili.ves (sre Annex A) ro jDprove
rg0lllon or ot[er claracteristics.

ln o'der improve rhe perforrnance, use otaddilives is
arlow€d. Suirable fu el addilives wirhoutknown hsrmiul
sn€ efiecB are recommcnded in the appl onriale amounr
r0 avord deteriomrion of drivabiliry and help €nission
conrrol durabitily. Other rechnicat misns wirh
equ,vatent erecl may aho be used.

ln order to improle ftc oxidalion stabillty offAME, it
rs reconlmended to ldd suitable oxidation rlabiliiy
cDnancrng additivel ro_FAl\y'E at the producrion stage
ano belorc storage ttl ?btejn maximunl benellls,

P-Pj"i!:.s 
or bjg:raT^Nsy bc added which desLroy or

rru Er h€grov4tr offungiajrd bacteria, which can grcw
ar lucl wat.r lnrcrfaces ro givc high Darticulste
concenkalions in rhe fuet

4.3 lhe malerials shall be free from gril, suspended
natter snd other visible impurilies.

4.{ Th! lnqrcrlo I shaU aho comp ty wir} rtre requ}emenB
prescflbcd in Thble I whe:r resred accordinR Lo rne
merDods as givbn ih col4 and col 5 ofTable L

5 }ACKINGAND MARKING

5.1 hcklng
The mareriat shaI be packed ir suilable ainishL sealed
conlarnersas sgreed Lo between rh€ purcha;r and lhe
suppner. lhe use ofairLight sesl€d conrsiners, such ss
orums^ol totes, can enhancethe storage ljfe ofblodiesel.
use or copper and coppeFcontaining alloy materiak
snould ue avoided.for pscling and uansportatroll ol
orod-rese-t a!.6uch nralcrial may cause increased I,scoment ond^deposil fohsdon d€trimental to the
perrormance. Contact with leod, tin, and zinq csn al!o
c8use I ncreased sedimenr levels lhat can rapjdly pru8
rilters and should b€ avoided_

5.2 Marklng

s.2.r Enchconrsin€j shall b6 msrked with ltrc following
fats,
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e)

NaIIl€ and grade of$e material;
Indic6tion of lhe source of manufscturc,
rn|lrars or tradc_marh if6ny;

Flume oflhe contcnrs;!n titre;

Patch No./Month ahdy€ar ofmanuf;cture or
'Packng; and

Any othor infornatjon, if r€quired.

5.3 BIS Certtnc! on Mlrkl[g
The contoiler lnay Elso be marked wjth the standaral

s.l.l Theuse ofrhe Slandard Mark;s govrmed by rh
pro!lsions ofrh6rnreax o/lndian Standards Act, tgt
and lhE Rules and Regularions madc lhcreunder. Th
oora s ot condtLions under which tbc ticense for fi
usc. o-I the Standard Mark may be granled r
m!o!lacruresor producers may be oblained from Lh
dureau ot lndlan stalrdards,

6 SAMPLING

KepresehLdtive s nples oflhe malerial sbaI be draw
as plescribed in IS 144? {part l),

2016

l1
at

Table I Req!lrcnent forBtodt€set
. (Ctawe4.4\

(rr ,l o, rso/^srM D];;
ffi {3r r!u'N;l1rr/EN [P:]orrs 1448

i'i,i*lgiiJ;;'Ji3,i10";3 ffii;j s,d;ii;:.;i;!:;,,'' //' ifi s6,4iiiio^*" [;i;?]

ji i$lfiiiltfiifr'i;,',m)'.pc,cc'nbvm0s*,'q Bfi f?,'f,',ll'J$j;ff'

ti fff:ljfifi1ffi#ila'h li ii8ji"i'''oo'*n'o',," ,p 40,

iil fff-+illqin** r*r ii3,;iff^,"",,, ,,,!inii,xnu Eqrcrcontcnr, pcjccnl by nfis. Mi,
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ANNEX A

A.1 PR]NCIPLE

il
(Forcword) i

LONG.TtrRM S1'ORAGE O1] BTODIOSEL

.|.4 FUDLADDITIVIIS

degiadation prcducts may combite with other fuel
contaminants to r€infotce deleterious effects. Soluble
deBrodatjon producls {acids and gumt may be mnre
or less volatile thEn the fuclalldn]ay c0$se nn increoscjn lnjector snd itozzte dcposirs. Thc for rolion.jr
degradation prcducls nray be catalyzed by conlact wrlr
melals, especially lhose conLajning copper and, lo a

A-2.5 Loug-Tcrnr Storngo - SroraBc of fuel tor
rongerthan 6 morths afler it is receivcd by lhe user.

A.3 FUELSELECTION

The stabiljty prope(ies of biodiescl src nor fully
unJeArood aod appear ro depend on lhc vegctnblc oil
Eno 0nrnral l6r sourccs, scve,.iLy of processing, ond
wl,ether add h ionsl nioducrion ptanr rr;almenl h;s bcen
carrjed our orstaDitili addiLives are present.

The compositioh and stability properties of biodlesel
produced 0l spe{ific production planb nr ay be diflerenr.
Any 9pec ial reqil ireme nt oirlle user. such as long_Ljme
slorage. should be discussed wilh lhe supplier.

This annex provides guidanc€ to consumers ofbiodiesel
(B 100) who may wkh to store qua0tities offiiels lor
erlcndcd periods. Consislentty !uccessful long_lerm
ruer er0rag6 requircs allention ro fucl 3e leclion I sloraEc
conditions. and montroring ofpropenies prior ro ald
during slorage. l hk A nnex is direcred lowards biodjesel
fD 100) and msy be more or tess applicable ro btends
of b;odiesel wirh perrd-dicsel.

Normalty producld diodiesel las adequate slability
properlies ro-witlistand nornral srornge withour rlre
rormallon ot troublesome amountg of insoluble
degredstion products, olthough daLa suggesls some
Drodleset $ay degnflc faster than petro-diesel. The
s€lecled biodiesd thlr is to be srored for protonged
periods should bd incorporated with suilabte
concenlration of anrioxldaqts to avoid iormation of
sedimenL, high acjd numher, and high viscosities rlrar
can clog lilters, affect fi.lel purnp operalion or llug
combustors nozzles or Injeclors. The seleclion of
b iodiese I shou ld resu It lrom supplier user discussions.

These suggesred pr6ctices ar€ general in nature and
shorld nor be coIsldered substilutes for any
rcqu'rcmenr imposed by rhe warranty offie distillar€
rucr €qurpment monufacturers or by federal, slate, or
rocar tsovernmenl regulations. Atthough rhey ca nol
repiace knowledge of tocsl condirions or good
engineering and scjenti {ic judgment, these suggesreo
practices do provjd€ guldance in devetop-in8 ao
rdividual fuel mana8ement sysrem Ior lhe biodtesel

luel user TLey include suggeslions in the operauon
andmainL€naflce of€xisLing fuel storage and tandling
lacrlrties aod forideuiiryiDg where, when mdhow firel
qurlity should bc mbnitored.

.l
A-2 TtrRMINqL9GY

I

A-2.1, Butk Fuet I Fuel in tbe storage facitity jD
qrantrUes over 50 gallon.

I

A-2.2 Combustdr l,uol _ Fu€l entefinS rne
conbustion zone of lhe buriner or engine after filtralion
or other heatment ofbulkfuel.

A-2,3 
,Fuel Conttmtnsnl! 

-Foreign 
matcriah thar

maxc ruet less suitabte or unsuiLlble lor lhe Intended
use. Fuel conrEminanls include mareriah ilLroauceo
rubsequent to the mahulaclur€ of fuel and fuel
degradalion producG.

ln order 1o imprqve the pcrfornrance, us€ ofoddilives
is allowcd. Suidsble fuel additiv€s wilhour kxown
harmful side eff€cls are recommend€d in the
approprlale amount to belp avojd detcrjoration bf
drivabilily and emission conlrol dulnbililv. Other
lechnical nreans wilh equivalent effect may also bc useo.

In orderlo improve tLe oxidaliollstabiljly ofFAME, it
$ recommended to add suitable oxidation stability
€nhancing additives to FAME a( lhe produclion srd8€
snd Dclore storuge to obtsin rnaximum benefits.

Diocidcs or biosrals destroy or inhibit lhc growrh of
lungi and bacreria, which can grow aL fu€l warer
inlerlaces lo give h igh paflicul0le concenlrarions jn dr e
fuel.Available bid0ides are solubte in Lhc tuel phose or
lnc water phase, or both (tBe ASTM D 6469 fol
additional irfoinlarion).

I
A-5 TESTS IOR FUBL QUALITY
T€st.me$ods fol es!imaring lllc Iong term slurd8e
stabllity of biodlesel (8100) are be;ng dcvctoped.
Modificalions ofASTM D 2274 (o us,-c alass fiber
tilLers, varyjng iimes snd lemperalure;, arro lne
measurcment of pi€-test and post-test acid nutnber end
v'scosrty appear promisima. How€vpr, conelalion of
this tert wilh sctual storagc atlbility is unkDow[ and,
may dependupor field condilipns and fuel composrtron.

A-2,4 I'uol-Dr'gradr on products _ Tlose
malerials forned in fuel sftef it is produced, lnsoluble

i

li
I

tl
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Performance criterid for aocelefatld stability tests that
ensure satisfactory tong-lerm slorage of Liodiesel
(8100) havc nor bcen esrabtished.

A.6 FUDL MONITORING

A plan for moniroring re quatiry ofbuLk tuet aurmg
proronged sQruge is an integml paI1 of a successful
monuofln€ p|]ogram. A plan to replace aged fuelwilh
treshproduct.6t established inlervoh is also desuuDlc.

Slored fuel shoutd .lre periodically sanpted ano us
qualrty alsessed. ASTM D 405? provides guid6ncc for
sampting_ huel conlam inant! anddegradatjon producrs
may seltb,t0. thc bo|tom of quiegcenL lank allltuu8n
detriments I changes lobiodleselcan now occurG;sirB
acid value) wifiout causing sedimenr formafion. A
botlom.or cle€mnce s6mple, as defiDed in ASTM D
cu) /, sho-utd be ncluded in the evalualion atong wilh
an all lcvel srmple.

Tle.quantity otinsoluble fu et conLaminsnls presenr io
oro.u€set csn be derermined usinAASTM D 6217 wrrh
giasslrbre trlers and abundant washing althol8h no
precrsron or bias resting hBs been performed wirl)
Dloores€l utingASTM D 6217.

The acid vblue ofbiodieEel appears to exceeq lls

I

specified maxinum b€for€ other delelijrious fue
properLli changes occur. A conscientious nrosran o
measnringrhe scid value ofliodieselrnoy bc siffrcien
lor monllorine biodi€scl srabiliry.

A.7 FIJEL STORACD CONDITIONS

Conraminstion levels in fuei can be reduced by storin[
ln lalks kepr free ofwaler, aDd lanksgc should have
provlslons ror water dr8ining on 0 scheduled basis.
warer a|lecls lIe stolate life of biodjCsel. W6tet
promoles c^orrosion, and microbiological grow!h ndy
occrtr ar a tuet-warer inlerface (re€ ASTM D 6469 for
addrtional informatioD). UIdergrouDd or isolhermat
storage rs pfefered 10 avo;d lcmperature extr€mes;
aDove ground storag€ lnnks should be sheltered o!
pa,nled wilh renective painLs. High sloragelrmperanues
acceJerak tuel degradslion. Fixed rooftanks should be
kepL$lllo l[nit oxygen supply and lanl brcalh ing. The
xse dt atrt'ght,se0ledconrainers, suchns drums oitotes,
can ennance the slorage life ofbiodiesel.
L opp€r and copper-conta in ing a ltoys shonld be avo toedwrll brod'esel due ro increased sedimentraDd deposil
,ormalion. Conr0cL wirh leaJ, lin, end zirc can also
cause tjlcrcased sedim€nl Ievels lhal can mpidly plug
Ilrrers and should be avoided_

ANNEX B
(Clause2)

LIST OX REN'ERRID INDIAN/INTIRNATIONALSTANDARNS

Ahtomotivo diisel fu€l _
Specification (/iri reutstorl
Petroleum and its projucts _
Methods of aalnpling (/ir.rl reylt/or)
Methods oftest for petroleun and ite
products
Delehination of acid number of
p€uoteum productr by pot€ntiometric
titration (rscol,/t€yfu Jon)
Cctane numbcr (/irJt r4,tu/or)

Coffosiveness lo €opper - Copper
sh'p test (r,/id rel,Arior,I
Denslly, rlla ve densiry or Apt
gmalty lo crudepctroleum lnd ljquid
pctolcum products by hydrcncter
merhod (ritld f ev,rioll)

IS No/lktemotionat T e

lFilll:201, Flash poinr (closed) by pensky

_1:X,,.ii,-. Marlens appErarus(/r/idr€v^,,,)
| .-J).ttlo uelermrnation of kinemaric and

dyn8mic viscosity (/iat rcyirior)
v ..4 . taiz uenslry ADd relativcddnqiry (rpcorrl

revision\ i

[:Lr],' llt: w er by disri arion (/r,zirewrjo,)
ucrermjr:rati0n oI cold filler plugg ing
pojrr ofd;stilate tuets

rnu I.104 pe(oleum producrs _.Ir0nslurent
atidopa,tue tiqujds_ Determi;arion
or krnemaric viscosiry and calculation
ofdynamic vjscosirv

ISO 36?5 Crud€ Detloteu; nnd trquro
peroleum prodrcts * Laborclory
qeterminatiolr of density _. Hydromerer nethod

ne
Standads

1460 :2005

I
1447 (Farr l):
2000

I448

[P: l/Sec l] :

2002

IP
5

tF
I

tP

P 9l:
5165
Ptl:
ISO
P: l(
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I6
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r6l
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IS No./lntemationat n e
Standardl

ISO 398? i 2010 petrcleum products _DeterminaLron
ofsulfatcd ash in tubricaring oils and
aool ves

ISO 10370 perroleMr products _ Detemlnation
ofcarbon reridue _ Microme rodtso 12185 crude pelroleum unJp,iitr,"urn
pf odu€ts_D€terminstion Of density
_T Oscillaring lJ_lube m cthod
Methods oflest forpetroleum and jls
product!: det€rmillation of low
conp€ntrEtjon of sulphurin atrtomotive
rucjs 

__ 
energy-dispersivo x+6y

uor$cence speclrometrjc methodrru 2ud46 pedoleum producLs_ Delerminauon
or sllNf contenr ofauromotive fuels_ phravjoler fl uorescence nrthodllu20UU4 petrcleumproducls_Dcternlnalion

ofsulfur conlent ofautonorive fuels_ Wavelength-dispersiv€ X_ray
r juore$cne specrromery
.skndard 

test rnethod for oxiuallon
stability of distilate fuel oil
(accelerated merhod)

ASTMD405? Srandard pracric; for manua.
sampting ofp€Aoleum and petroleun
products

. IS 15607 :2016

IS No./lntemational Tite
Stahdardr

rBt aDo ott derivotives. Irally aclu
meflryt cslcrs (FAME). Dererm inaLion
ofester and linolenic acid msthyl esler
conlenls
raL and ort derivalives. FaLry acjd
m-euryl esleN (FAMI). Dererminar.or\
ol 

'rca 
md toral glycerol and mono_,

d i-, trigtyceride conicnrsENt4l06 fat and oil derivarives. l:ally acrd
meuyl esre$ (FAME). Deterninauon

rar and orl dcrivarives. FatLy rcid
In^r thyt esLcrs fFAM E) D.Lerminarion
0l phosphoj.ous conlent by inducrivety
coupted pl6srna (tCp) enissio;!
sp€ctrometrv
r0l and oll derivaLives, [arLy acid
metrlll eslelr (FAME). Delernlination
of sodium content by stomrc
absorplion specrromelry

c,\ r4ruy . tat.and oil derivatlvcs. Fatry acid
. rnrlllyl esLcrs (FAME). Deterhinolonr o' potsseium corlenl by aromic

absorpllon spectrometry
lat.6nd otl derivarives, Fatty acid
m€hyl eslers (I:AMEI Detcrm iuaron
ofiodinc valu6

ASIM D 4530

ASTM D 495I

ASTM D 5453

Standard guide
contanination ln
systems
Stsndard t€st
determination

EN t 4112

DNt4538

ENl575r

EN 15779

ENl6300

Slandard tesl method fof
determination of carbon r€siduc
(Micromethod)
Standard test melhod for
d€lerm inarion ofsdditive el€ments in
lubricating oils by inductivclv
coupled plssma atomic emission

Iat and ojl derivatives. Fatty scid
m-erhyl estem (FAM_E). Delermination
0r oxldslion stability (acceleratcd
oxidationtest)
Fat a|ld oil derivatives. Fstty acid
metyl cstcr (FAME). Delerm inarjon
of Ca, K, Mg and Na conient bv
optical emisslon specrral ana lys k w iri
hducl,vety coupledpl$ma (tCPAES)
Aulonotlve fuels. Falry 0cid methyi
ester (FAME) tuet and btends wiitl
dies€l fuel. Deterrnination of
oxidation stability by sccelerated
oxidaiionmethod
PFtroleum products a[d fat and oili ,

derival€$. Fatry acid methyl esrers

.,IFAME) for diesel ingines.
i uekrmnstion ofpolpnsaturated (> 4

double bonds) fany scid melhvl esierq
(PUFA) by ga! chrcmatography
Automo ve fueh. Delerminarior .f
iodine v6lue in fatly acjd melhvt
esrers (FAME). calcularion ne(b;d
rom gas chromErosraphic dara
ulescl and domestic heatins fuets.
Dcrenn inarion ofcold nlLer piuEging
p0lnl. Lrnearcooljng bath rnetlod

ASTM D 62I?'

ASTM D 63?I

ASTM D 6469

ASTM D6584

'pe[tro.ir'y
spedromelry
Standard test metho,d for
dettn4iidtion ofrorat sultur in lighthv4^*+""i ;il;;s",ii;':'";'r,;
ruct drcsct engln€ fuel, and cngine oil
DY U rlraviotet fluorescenceby ultraviolet fluorescence I -
'Stdndard tesr method for particulate
contaminEtion ir middl; distillate
fucl! by loborotory filtntlon,
Standard test nethod fof cold fllt€r
plugging point ofdi€sel and heatlng

Iof rl1icrobial
fuels lnd fuel

nethod for
of total

monogly.erides. roral distycerjdes,
rotal ui8lyceridcs, and frcc and toral
,glyccfin in E-100 biodlesel nethyl

"l',;' uv s* *r"."ioBrpiy

EN16329


