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Aims of Presentation

I this presentation I will attempt to:

Review! the impact of biefuels onr the NZ fuelsiregulations
and testimethoeads

Ovenrview: one regulated biefuel test methoeds 1 detall
Briefily review: guality: systems and guality: assurance

x| ope you willkall fina semething usefuifin: this
presentation
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What Is Blofuel

Wikipedia Definition:
Biefuellis defined as selid, liguid er gaseeus
derived frem; relatively: recently’ deaad
and Is distinguishead:firom
, Whichi are

. lIeoeretically, biofuels can
e produced from any. ( ) caron
souree; although, the mMoest Commen SOUICES
are . Varous plants anad

plant-derved materials are tsed for biofuel
manufacturng.




What Is Blofuel

Blofuels’ Internationall Conference (IViay: 09
iHelland) Definitien:

Biefiuelfis the termi applied terany: solid, liguid,
Olf gaseous fuel produced frem; erganic (ence-
IVing)r matter. Fhe word hiefuel covers a wide
fange of products, some ofi WhIch are
commercially: availanle today, and seme ofi WhAlch
are stillfinrresearchi and development.
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What Is Blofuel

Encyclopedia Definition:
Biatuel 1s Mixture off velatile, flammalle
ydrecarhens dernved firem plant materal or animal
Waste andl used asifuel. Some leng-exploited
piefuels, such' as , Can be Used directly as a
raw materal that is burned ter preduce heat. he
neat i turm can Be used te run generators inia
pPower: plant te preduce electricity. Sugars anad
starches firemi sugarncane, corn, anad high-celltlese
plants; (such as; switclhgrass) cam e converted into
, WhICh 1S used! directly i interal-
COMPUSHION ENGINES BF IS mixed With
(gasoehol). Olls frem plants such' as: the: seynean or
ol palm can be chemically precessed and hliended
With diesel fuel te make biodiesel.




What Is Biofuel

n \Wepbsters New World Cellege Dictionary.
Dehinition:
Biofiuelfis any fuell derved fremi renewanie

pielegicalisOUKCES, as plants or animaliwaste;
esp., a liguid fivel for autemotive engines: nmade

firom CoNAl Glf Seyean oll
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What Is Biodiesel

Wikipedia Definition:
Biediesel refiers o a non-petreleum:-nasead
fuel- consisting| eff leng chain ( ,
) , maade by, 0)]

ol animal fat( ), Whichi cani lbe
Used (alene; or hiendead withr conventienal
petrediesel) I unmoediiiea Venicles.
Biodiesel Is distinguished from the

(SVO) (semetimes refernred to as
“Waste vegetable ollf, “WVOH, “Used vegetable oll*,
“UVOF, “pure plant oil*, “PPO™) used (alone, or
plended) as fuels in seme converiea diesel venicles.
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Regulation: ofi Biefuels

NZ Euel Regulations have been| designed to ensure
fiuels andihiefuels confermi ter a minimum guality and
therefore are! fit for purpese.

They define a numiber ofi physicalland chemical
properties the fuel shall pessess and limit the amount

eff Impurties: TFhaus maximum and minimum
specification imits'are adopted fior each fuel type. In
MESt cases the specificatien limits are regulated to a
single analytical test methoed.

Before we take a leok at seme the current diesel and
piediesel regulations it would: be: lheneficial te; consIder
the Impact of biefuels on NZ fuel regulatiens.
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Regulation of Biofuels

Fhe three main Impacts are:

s NZ a fuel classified as diesel” may: now.
contain up to: 5% by Velume: of BIeAIESE!.

A fuel classified as gasoline may: contain: up; to

10% by Volume of bieethanol.

Biodiesel (B100) has It ewn regulatory
Specifications as dees E100:

Now/ let’s take a loek at therNZ Euell regulatiens:




NZ Diesell Regulations

Engine Fuel Specifications Regulations 2008 (SR 2008/138) — New Zealand Legis...

Property

Fatty acid methy] esters (%%
volume)d

Density at 15C (kg/m3)

Distiliation----95%% volume
recovered at (C) (T95)
Cetane

Water content (mg/kg)

Total contamination {(mg/kg)
Colour (ASTM colour)

Cloud point {C) and cold filter
plugging point (C)2

Sulphurt (mg/kg)

Polycyclic aromatic
hydrocarbons (%% mass)
Filter blocking tendency

Lubricity —HFRR wear scar
diameter at GOC (um)
Viscosity at 40C mm? per
second

Oxidation stability (g/m3)
Carbon residue (on 10%
distillation residue) (%% mass)
Copper strip corrosion (3
hours at 50C)

Ash (% mass)

Flash point (C)

Schedule 2
Requirements for diesel
Limits
5 mmaximum

820 minimum
850 maximum
360 maximum

51 minimwn cetane index. or 51 minimum
cetane number and 47 minimum cetane index=

200 maximuin

24 maximum

3.0 maximum

Summer maxima: Auckland and Northland: +6
cloud point; rest of New Zealand: +4 cloud
point.

Winter maxima: +2 cloud point and —6 coild
filter plugging point

50 maximun:

10 maximum on and from 1 January 2009
11 maximum

2_5 maximum; fizel must be of acceptable
filterability so that 1t 1s fit for common

purposes
460 maximum

2.0 munimurmn
4.5 maxpniamn
25 maximum

0.2 maxunuir

Class 1 maximum

0.01 maximum
61 minimum

BIOFUEL

TESTING NEW ZEALAND
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Test method
EN 14078

ASTM D1298

ASTM D86

Cetane number: ASTM D613
or ASTM DDG8S0

Cetane index: ASTM D976
IP 438

IP 440

ASTM D1500

Cloud point: ASTM D5773
cold filter plugging point: TP
309

IP 497 or ASTM D35453

IP 391

IFP 387 or ASTM ID2068

IP 450
ASTM D445

ASTM 102274
ASTM D4530

ASTM D130

ASTM D482
ASTM D93

1 Regulation 10 provides that the fatty acid methyl esters (biodiesel) must comply with Schedule
3: Requirements for biodiesel. 2 The cetane index is not applicable for diesel blended with
biodiesel.3 These are maximum criteria; cold flow properties of a fuel must be fit for common
purposes in the region and the seascon in which it is sold. Diesel that complies with the previous
season's quality, and that is stored in a filling station tank to which fewer than 3 deliveries of
diesel have been made since 6 weeks before the beginn_ing of the season, is regarded as
complying with this specification. Sales for marine use may be summer grade at any time of the
year 4 The limit for sulphur does not apply to sale for marine use.




NZ Biodiesel B100 Regs.

Engine Fuel Specifications Regulations 2008 (SR 2008/138) — New Zealand Legis...

Schedule 3

Requirements for biodiesel

Property
Methyl ester content (%6 mass)
Density at 15C (kg/m3)

Viscosity at 40C mm? per second

Flash point {(C)
Sulphur (mg/kg)
Carbon residue {on 100%% distillation residue) (26 mass)

or

distillation residue)s (%% mass)

Limits

965 minirmum
860 minimum
S00 maximum
2.0 munimum
5.0 maximumd
100 minimuin
10 maximum
0.05 maximum

30 maximum

BIOFUEL

TESTING NEW ZEALAND

Page 1 of 1

TFest method
EN 14103 =
ASTM D1298

ASTM D445
ASTM D93 -
IP 497 or ASTM D5453 <
ASTM D4530 7

ISO 10370

Carbon residue (on 109
Cetane number
Sulphated ash content (%6 mass)

Water (mg/kg)

Total contamination (mg/kg)

Copper strip corrosion (3 hours at S0C)

Oxadation stability, 110C (hours)

Acid value mg KOH/g)

Iodine value (g iodine/160 g

Linolenic acid methyl ester (%% mass)

Polyunsaturated (=4 double bonds) methy1 esters? (%% mass)
Methanol (9% mass)

Monoglycerides (% mass)

Diglycerides {26 mass)

Triglycerides (% mass)

Free gilycerol (26 mass)

Total glycerol (%% mass)

Group I metals (Na+K) (mg/kg)

Group H metals {(Ca+Mg)y (mg/kg)

Phosphorus (mg/kg)

1 Regulations 10(a) and 17(2)(a) prov1de that, in the case of the biodiesel cme tofany
blend of diesel and biodiesel, the maximum viscosity at 40C is 6.0 mm?2 per second.

1160 must be used to obtain the 10%6 distillation residue.3 Regulations 10(b) and 1
provide that, in the case of the biodiesel component of any blend of diesel and biodie:

51 minimums
0.020 maximum
500 maxirmum
24 masimum
Class ! maximum
6.0 minimuam

(.50 maximaun

140 maximuin

12.0 maximum

I maxamuam

.20 maximum

0_80 maximuni

0.20 maximum

0.20 maximum
0.020 maxximum
0.25 maximum

5.0 maxdmum

5.0 maximum e
10.0 maximizn

ASTM D613 or ASTM DIS890
ASTM D874

P 438

IP 440

ASTM D130

EN 14112

ASTM D664 -

EN 14111

EN 14103~

EN 14110

ASTM D6584 |

ASTM D6584

ASTM DE584 -

ASTM D6584 | -

ASTMDS%;/___.\_ V\i(%
EN 14108 EN 1410925 e

2 EN 14538 — \W
T ASTMDAIST S\ C v C"{D

ASTM

2ZXb)
1, the

minitmum cetane number is 47. 4 Regulation 10(c) provides that, in the case of the bi dlesel
component of any blend of diesel a.nd biodiesel sold by retail sale, the minimum oxid
stability is 10.0 hours.5 Suitable test method to be developed.




Fuels and Biofuels Regulatory: R4
Methods g .

Biofuels & the Aviation Industry.

NEew: generation biofuelssare heing developed freom nevel
spurces. Many: eff these compeunds nave: dissimilar
propertes te) traditionall petreletm fuels due: te the: fact
that they have a significantly different chemical
COMposItions.

Aviation fuels are manufactured tos tightly controllied
Internationally approved (CAA) standards that have
Evolved! oVer many. Vears.

hese fuelsihave heen manufactured to Specifications
that ensure the fuel’s properties meet the requirements of
POt the engine manufacturers and the extremes of the
application (e.g. low: freeze point)




Biofuels Evolution & the
Aviation Industry.

Biofuels & the Aviation Industry

e intreduction of Biefuels Wit significantly  different
chemical compesitions wouldirequire extensive: testing
GVEr many. Vears hefore the aviation autheniies woeuld
sanction thelr use In commercial aircraft. Indeeadl the
REwW fuel compesition: may. reguire engine redesign.

Therefere the' aviation industry is unlikely: ter adopt
piefuels In the foreseeable fiuture unless thelr matix Is
virtually identical to the existing| petreleum: base fitels.
Off course! It Is pessible ter preduce: BIGTUels ol this
compPosItion Rowever It dees limits the optiens.

Imagine: It ar bIefUelwith 2 nEW composition; Was, adopted
for aviation  Use the' proklems and associated’ dangers, of
nandling two pessibly iIncempatible fuels.




Fuels and Biofuels Regulatory: R4
Methods g .

Biofuels & Ground Euels

I thercase of groundl fuels tiere are Iess preblems
assoclated with intreduction off new: a fuel with a
significantly diffierent conmpoesitieon to petreleum hasea
fuels due te the fact the specifications and

applications have greater tolerance.

IHOWEVE, It IS easy to' Underestimate the
ramificatiens ef Introducing a new: or altered! fuel
composition to) the autemotive fuel arena.

Later I will shew you' seme examples of the Impact of
the efifect off changing the fuel composition; on the
regulated methoeds employed to) test the quality. of
greund fuels.




Fuels and Biofuels Regulatory: RS

Lets| first examine the impact of new: biodiesel
matrcesion the existing diesel specifications.

he majenity the regulated test methods were
Wiittenanadvalidated before biotlell matrces Were
avallable 1 the marketplace.

hus the scepe andl precision: of these methoeds
Were lhased! on the analysis ol petreleum hased
diesel fuels.

IHoWeVer seme: of these: test methods have heen
Used as regulatory metheds tel define: the pProperties
off biofuel hlends witheut the reguirement te extend
thelr scope and! precision.




Fuels and Biofuels Regulatory: R4
Methods g .

Eor example lets look at the regulatony test metheds
fior the cold properties off diesel. e regulations
define that cleud point and CERP are measured oy
methods ASTM D5773 and IP309. These methods
were erginally: developed: anadl precision: calculated fiox
the analysis ofi petreleum fuels.  They use defined
cooling rates and sample preanalysis temperatures.

Within the: parameters ofi the methed the celd
propesties of mineral fuels are typically’ independent of

coolingl rate and sample storage; temperature. prior to
analysis;

IHOWEVEr: the coldl properties; of some: biofuels, ane: not
Independent oif copling| rate ol preamnalysis sterage
temperature.




Fuels and Biofuels Regulatory: R4
Vethods 7

Thus we'need te heat seme: biefuel samples in erder
10; break thelr thermal memory then stere above 25C
pefore we analyse them. This cam e done by
neating to, avouit 40C fellowed by sterage at 26C.
Fallure te do thisiwill result: i random results fax
eutside the methods repeatanility: and repreducioiity

precision imits.

ElUrthermere I wewvany: the rate of coeling, still within
the method telerance limits, We can| elbtain different
results on biodiesell hlends as the formation of cloud
OIf crystals In the: fiuellisi dependent on| coeling rate.
Againi the results generated can be randemi and: far
outside the repeatanility’ and reproducinility: precision
limits of the method' as these precisiens Were
measured onl mineral fiuels




Euels and Biofuels Regulatory
Metheds

Fherefore It Isfehvieus; that We need to ensure
that the test methods are sceped for the
application lhefore being adepted Inte the

fegulations.

[f- new sample: compoesitiens: are: availanle 1n the
marketplace then: the test metheds mMUust l9e
adapted to) change codiclls issued te make them
applicable’ to the new sample compoesitien




Determination o Ester » Biodiesel
by ENA4103

Now. lets examine: another test methodi that hasibeen a
problem die to application to: a sample composition
euUtsIde! Its scope.

ENA4103 Is a GC method employed te determine the
EAME content of hiediesel.

The method was develeped fiex the analysis off Vegetanle
paseadl biodiesel:

The method empleys an intermal standard, methyl
neptadecanoate e guaniiiy the: methyl ester and
linelenic acid ME content efi the biofuel.

The method Is unusual as It does not employ'a
calibration' curve but relies on peak area normalisation
and' linear detector respense.




Determination « Ester » Biodiesell
by EN14103

TING NEW ZEALAND

I NZ animal fats: (tallew) haverheen Uused to
preduce piediesel andl thiss methed has, een
fegulated 1o determine the EAME content of

piodiesel B1.00.
. \Vegetakle ollfbased biefuels de net contain the

C17 internal standard methyl heptadecanoate.
IHoOWeEVer animal hasead biodieselsinave heen
found to contain naturally, eccliming €17 methyl
ester withrthe result that erreneously lew: resulis
are determined because: the size of the'internal
standaradl peak s inilated 1y thernatui@l €17

methyl ester




Determination « Ester » Blodiesel
by ENA4103

- Inradditien ENd4103 determines EAME between €14'and
€24, Jnis can result inr tallow: based B100r samples wiiih
98+% EAME being falead by the test due: 1o the chain
length ofi the FAME heing outside: the methed telerance.

he European Committee for Standardisatien (CEN) are
WOIKING G & Propesed revision ofi the methodiin; erder
10, COrrect for this deficiency however the iIndustiy.
currenly’ has neralternative methoed availanie.

I the meantime: most analytical Service: previders, are
scanning sample: for naturally: eccuring Civ ME anad
ihese samples that show: evidence: off these: esters are
analysed by the standard methed and the method
modified as per CEN recommenadation.




Determination o Ester » Biodiese[k
by ENA4103

x \When we examine the EN14103 method We nete that
the scope does not exclude animal hased biediesels,
RIS may. be because When the methed Was WHtten the
animall based biefuel matrix Were not considered as a
seurce ofibiodiesel.

herefore this support the premise offered earlier that
test methoas are scoped fior the application| Pefore Being
adepted inte the regulatiens. I the matrix Is net
considered within: the' scope of the methoed then Work
must be completed by literature reseanch and lan testing
1o fully understand the ramifications ofi the'new: sample
matrix and amendments er codicils made to the
methods.




Determination o Ester » Biodiese[k
by ENA4103

m [hus we can conclude that Iiff the regulated
methed IS not correctly sceped ter the
application, Methed precision; and or accuracy
may. e compromised.

m [he first defience against this type: of enror IS, 1o
ensure the samples are Within: the: scope: of the
regulated methoed

'he secondi defence Is te employ. experienced
analysts Who understand the test methods and
COMpParisoen accuracy: data with ether lalks.




Quality Systems and Quality: R
Assurance >

Quality’ control systems and standards have heen
areund a leng time. It Is said that the friezes on the
pyramids depictstan Inspection: procedure. ln the
middle ages Tirade Guilds were establishead to ensure
consistent guality  from: thelrr memers.

IASpection departments Were introduced Inter most
factories at the beginning of the: 20t century and the
Second Word Wair saw the: development off military.
standards 1o WhICh contractors had te: comply:
IASPECctors Were: appointed and paid by the military, te
ensure the product Wasi not cempromised: by the
Internall pressures of the manufacturers.




Quality: Systems and Quality.
Assurance

he next step was a quantumrieap. Instead ofi
[INSPEecting the product, a set ol standards was
produced that defined the: processes nvelved in
[URNING the company: and therefore preducing Its
pro_du(cj:ts. The first ofi the: modern standards; had
arrived.

he evelvement of these guality, standards can! e
iraced firem! the MIE-@-9858" US Military: standands of:
1963 to the DEESTANT0S5 UK Ministry: ofi Defence
studs; eff 1973 to) the BS' British: Standards; eff 1979
the 1SO9000! Internatienal Studs of 1987 to) the
1ISO©9000:2000s standards eff 2000




Quality Systems and Quality. R
AsSUrance

LA

There Is,widespread and grewing adoption of 1SO
Quality’standards woerldwide: and New: Zealanad has
adepted seme Australian adaitional
guidelines/standards tersupplement the ISOISerES.

Individuali companies have adepted production
practices suchras Lean Manuifacturing, a
pProductien practice’ that considers the expenditlre ofi
fesoUrCeS for any: geall ether than the creatien ofi value
o the end customer: 1o be wasteful, and thus a target
fer elimination.

Other standards have een develeped to apply: to
specific areas such as 1SO17025 for testing
erganisations.




Quality Systems and Quality: R
Assurance »

NzZS/1SO/IEC 17025

This standard Is applicakle ter any’ erganisation: performing| tests
and/er caliprations.

In 1972 the Testing Laboratery Registration Council was
establishead! by Act of Parliament. This Council'was estalblished
as the goveming hody for IANZ's (International accreditation
NZ).

IniNZ TANZ 1s the technricall accreditation body that Verfies the
COmMpEtence: ofi organisations terwork to 1SO 17025 standard.

JANZ audits the technical, guality: and administrative systems of
the lab te ensure It meets the international criteria of the: 147025
Standard.

ISOL7025 has a requirement for ongeing Improvement through
the internal avudit and other systems. This means that the
erganisation must e continually: werking te refine Its systems
and Improeyve the cempetency. ofi its eperation.




Quality: Systems and Quality.
Assurance

It IS Important te remember that IS©9000-200
standards; alse have a requirement for eneeing
Improvement: throtigh the intermal audit and
ether systems. This/Is a significant difference to
the previeus IS@9000  standarres and means, thait
companies certificated te) this standard must
demoenstrate that thelr guality’ systems, are
adeguaterand being fieliewed:.

This neatly leads; us onithe 1dea of gquality:
assuramnce.




Quality Systems and Quality: R
Assurance >

Quality Assurance:

RIS IS a subject that IR my epinien has net been given
eneugh fecus over the past few years.

One can ave the hest, most encempassing: quality
systems but i they: are: not being fellewed then they: are

a waste off time.

I the quality contrel systems and preventative
Mmalntenance procedures are net Impacting en: the
guality off the: date generated by a lanr e the hieiuel
manufactiured by a plant then they: are: a waste: off tine.

Quality’ Assurance systems are designed: te give: the
assulance: that the systems are: being followed and
guality: centrol IS Improving the guality’ of the: preduct.




Quality: Systems and Quality.
Assurance

Quality, Assurance:
The first system te: meniter Quality Assurance Is internal auditing,

This IS a reguirement oft most off the ISO! standards and offiers a
structured way: of checking It systems are belng| followed.

[HowevVer In my: experience this needs toe be backed up with a
secendary. system ol assurance. In a lab situatien may. be best
completed by training the mest experienced analysts ter mentor,
train and moenitor: stafii.

Other erganisations may: set up guality: assurance depantments; that
are separate to the people whoe make the preduct. This ensures
that the people Who moniter the application of the guality: systems
are not under pressure 1o produce the preduct.

Whichever way: the Quality, Assurance systems are organised: the
Impoertance of this function Isi too easily underestimated and I ask
you| te consider how! you erganisation organises Quality: Assuramnce
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Summa ry BIOFUEL

lave defined bielfuels andrhiediesel

Jave ldentified that regulatery: test
100S MUSt lbe scoped fior the correct

ication

\We have identified that skilled analystsrare
clitcial teran analytical laneratoeny,

We have: brefly: reviewed guality: conirol

anad

assurance anad I ask that yeu consider

assUrance In yeur organisation.




