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[Chapter:  [51A__ [GAS SAFETY (GAS QUALITY) REGULATIONS [Gazette Number [Version Date)

i | [Empowering seclion | [30/06/1997 |
(Cap 51, section 8)
[ April 1951
(Criginally LN, 317 of 1990)

|chu[z:ﬁon: I 1 ICiizx!iL‘an [ M-E},‘lm(;f {097 j

These regulations may be cited as the Gas Safety (Gas Quality) Regulations.
(Enacted 1990)

[Regulation: |2 [Interpretation | [or6/1997 | -

In these regulations, unless the context otherwise requires-

*relative density™ (FIEEE), in relation to any gas. means the ratio of the mass of 2 voluiie of the gas when
containing no water vapour to the mass (expressed in the same units) of the same volume of air conlaining no
water vapour under the same conditions of temperature and pressure;

“sulphur® (EA¥) incldes sulphur compound;

"Wobbe number” (FEFEID means the number derived by dividing the ealorilic value ofany gas by the square roat

of the relalive density of the gas.
(Enacted 1990}

[Regulation: [3 [Standard of pressire e - ] fggmﬁnqr)? ]

No person shall Jupply any pas throupgh-
(a) asecrvice pipe; or
(b} apas main,
at a pressure which is less than the pressure specified in column 2 of the table to this regulation in relation 1o the rangy

of Wobhe nuimbers specilied oppozite thereto in column | ol that table applicable to the gas supplicd.

TABLLE

PRESSURE OF GAS SUPPLIED THROUGIH SERVICE PIPES AND GAS MAINS

Column { Column 2
Range of Wobbe numbers in Megajoule per cubic metre Pressure measured in kPa in excess of atmospheric
pressure
Not more than 31 0.5
More than 31 but not more than 40 I
More than 40 but not more than 72 125
More than 72 2

(Enacted 1990)

[Regulation: J4 [Standard of purity [ [30/06/1997 "]

No person shall supply any gas specified in columa | of the table to this regulation which contains more than the
proportion of sulphur specified opposite thereto in column 2 of that table.

TABLE

Cap 514 - GAS SAFETY (GAS QUALITY} REGULATIONS ]

e




PURITY OF GAS SUPPLIED

Column 1 Column 2
Type of yas Maximnm proportion of sulphur

o 5 mg of hydrogen sulphide per standurd cubic mefre
5 mg of hydrogen sulphide per standord cubic metre
(1.02% by mass tolal sulphur

Town pas

Matural pas

Liquelied peleoleum gas o e B
{Enacted 1990}

[Regulation: [s |Distinetive smell o i “mm”|."Sﬂﬁlubfl‘-)—9_”} ]

(1) Subject to subregulirtion (2}, no person shall supply any gas which does nol possess a dislinctive smell.
' (2) Subregulation (1) shall nut apply to the supply of gas for use in-
(a) cigarette lighters; or

(b) acrosol cans.
{Enacted 1990)

1 [30/06/1997 ]

l!_{cgulalion: ls |Oﬂ'¢nccs

Any person who contravenes regulation 3, 4 or 5(1) commits an uffence and is liable on conviction lo a fine of

$10000 and, in the case of a continuing offence, to a daily penalty of $1000.
(Enacted 1991)

[Remutation: [7 [Detence B ) I — [om6rionT |

it shall be a delence to a charge under regulation 6 alleping the contravention of a provision refenred to in that

regulation that the person charged-
(a) shows that such contravention was dug {o circumstances beyond his control; and
(b took all reasonably practicable steps to prevent such conlravention.
{Cnacted [990)

Illcginhliml: {8 W!E.\:{'mpl‘i:)lis T ! !‘inﬁ)ﬁjm*}fj

The Avthority may exempt in writing any person from any of the provisions of regulation 3, 4 or 5(1)-
(1) where the Authority is of the opinion that the saftty ol members of the public will nol be prejudiced by
such ::xmnpiiun; and
(b)  subject to such reasonable conditions as the Authority thinks fit specilied in such exemption.
(Enacted 1990)

Cap 514 - GAS SAFETY (GAS QUALITY) REGULATIONS
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Schedule 1 - LPG Standards

Propriies

Composition (mol %)
Propane + Propylene
Butane + Butylene

Copper corrosion {1 bour at
40 C) nating

Total sulphur content by mass
Hydrogen sulphide

Evaporation residue by mass

Dienes content as 1,3-butadiene

(mol. %)

Vapour pressure, absolute at
40 C (kPa}

Octane nuntber (Motor method)

it -

Minimmm  Maximum

0
70

90

Test method recommendation

30
80

Class 1

Passed
0.01%

0.5

1550

ASTM D2163

150 6251

EN 24260
ISO 8819
NF M 41-015

150 7941
ISO 4256

ASTM D2598
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Fuel Standard (Autogas) Determination
2003

1, DAVID ALISTAIR KEMP, Minister for the Environment and Heritage, make this
Determination under section 21 of the Fuel Quality Standards Aet 2000.

Dated 19 December 2003

DAVID KEMP
Minister for the Environment and Heritage

1 Name of Determination
This Determination is the Fuel Standard (Antogeas) Determination 2003,

2 Commencement
This Determination commences on 1 March 2004,
3 Interpretation
(1) In this Determination:

awtogas means liquefied petroleum gas that is supplied or represented 2s
fuel suitable for motor vehicles but excludes liquefied petroleum gas
supplied in cyfinders.

(2) A reference in this Determination to ASTM Infernational, European
Commitiee for Standardisation (CEN), International Organization for
Standardization (IS0) and Japan LP Gas Association is a reference to the
standards development organisation of that name.

Federal Register of Legislative Instruments F2006B01378



Section 4

4 Fuel standards for autogas

(1) Autogas that contains a subsfance mentioned in the lollowing table must not
contain more than the amount mentioned for the substance.

fferi  Substance Amount
1 Dienes S 0.3 mol %
- 2 Residue on evaporation 100 mg/kg
"3 Sulfur (after stenching) 100 mp/ke

Teecg Y pesidies QS snd higher)  2.0mol% _

(2) The standard for the presence of hydrogen sulfide in autogas is that the
aulogas tested must be ‘hydrogen sulfide negative’ within the meaning of
the testing method mentioned for hydrogen suifide in section 5.

(3) A property of autogas mentioned in the following table must meet the
specification mentioned for the property.

item  Properfy Specification
1 Copper strip corrosion Class 1
2 Water Nao free water at 0°C
3 Motor octane number 90.5 minimum
4 Odour Delectable in air at 20% lowcer

{lammability limit

5 Vapour pressure (gauge) at 40°C 800 kPa minimum
1 530 kPa maximum

5 Testing methods

(1) Compliance with the standard sct out in section 4 for the substance or
property is determined by the testing method for the substance or property
in the following table:

Item Substance or property Testing method
Copper strip corresion EN ISO 6251
2 Dienes 1SO 7941
3 Hydrogen sulfide EN ISO 8819
4 Water EN 589
5 Motor octane number Composition by ISO 7941
Calculation by EN 58% Annex B
6  Odour EN 589 Annex A
Residuc on evaporation JLPGA-S-03 by mass method at 1
105°C !
i
2 Fuel Standard (Autogas) Determination 2003

Federal Register of Legislative Instruments F2006B01378
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Section 5

item  Substance or property

Testing methed

8 Sulfur
9 Vapour pressure
10 Volatile residues {CSs and higher)

ASTM D2734
1SO 8973
IS0 7941

{2) For subsection (1):

ASTM followed by an alphanumeric code means the testing method

developed by ASTM International under the alphanumeric code.

EN or EN ISO followed by a number means the testing method developed
by the European Committee for Standardisation (CEN) under the code and

number.

I50 followed by a number means the testing method developed by the
International Organization for Standardization (ISO) under the code and

number.

JLPGA followed by an alphanumeric code means the testing method by
mass developed by the Japan LP Gas Association under the alphanumeric

code.

Fuel Standard (Autogas) Delermination 2003

Federal Register of Legislative Instruments F2006B01373
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XPEARE: ik ERS RS e

An Amlysis on Factors Affecting the Residue in Vaporizer of LPG Vehicle

Gno Ying, Li Jun & Zha Changji
Gillege of Autsmniive Engineaing, Jilin University, Changehin 130022

[ Abstraet] A great number of residue samples deposited in the veporizer of fue; supply system in a LPG ve-
hicle zre obtaired through teats snd un experimentn] study on Useir composition and allecting factors is conducted,
The resulis show that the residue mainly consists of high-carhon ulkanes, esters, elemental sulfurs, copper sulfides
2nd mechanical impurities. The high-carbon alkanes wasinly come from beavy cnds aneaking in during the production
or transporiation process of LPG. The muin constitueat of eatsr s diocty! phthalate (DOP) , which is the plasticizer

extincled foom the elustomer paut fa fuel supply syulern vhon PG make it swell, DOP lincieeses with the s of 2l

kers content in LPG. The elemental sulfir evmes directly from erude ol end has effeet on engine relialality, ap

measures should he tnken for ftz atvict conteol. The capper alfide in the product of corrdaion to eopper pife by sulfor
aud agtive sulfides in LPG. Limiting the sulfur content jn LPE and the uee of coppier pipe cun elfectively rerain sh
generation of copper gulfide. The mnechanical ismpurities include rsh and other fmce el nents. Properly controling its

canstituent by refinement, even the LPG with higher alkene comtent con sill nset the requirements for vehicles.

Keywords; vehicles; LPG; residue; ohienes
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Shell promises to pay for L.LPG damage

JARED LYNCH

16 Jul, 2008 05:00 AM ;
A FLOOD of compensation claims has been logged at Shell after the company supplied

contaminated LPG to south-west fuel outlets.

Shell spokeswoman Claire Wilkinson said yesterday that the company had received

hundreds of claims from across western and northern Victoria.
allected vehicles that were filled late last month - and caused headaches for

The bad gas
many drivers when their cars would not start or stalled continually,

Produced at Shell's Lara plant, the fue! left a waxy residue which clogged up gas'converters
and other motor components,

Ms Wilkinson said Shell regrelted the incident and would cover rep"air costs.

" Shell will consider all legitimate claims arising from the recent quality issue with a batch of

LPG in Victoria," she said. '

* This may include the costs of hire cars or taxis in circumstances where people are forced

I incur these costs.
' We would expect people to be able to avoid loss of income by using a hire car or taxi "

The fuel contained ““higher than normal* residue levels. As soon as the problem was
identified LPG supplies from Lara were slopped and extensive tesling performed.

Ms Wilkinson said gas production had returned to normal and motorists ““can be confident
of the quality of Shell LPG.

“An internal investigation into the cause of the higher than normal residue levels for this

affected batch of LPG is currently under way."”

Warrnambool mechanic Carl Bartlett said a “'simple clean” seemed to fix many problems.

Motorists can make repair claims through Shell's customer service centre.

Proof of purchase is required,
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Liquefied petroleum gas: Encyclopedia
http://en.allexperts.com/e/l/li/liquified petroleum gas.htm

LPG Price

http://www.worldoils.com/oilprice.php
http://www.lpgaustralia.com.au/index.php?option=com_content&view=article&
1d=57&Itemid=63

FAQ - Fuel Mixtures
http://www.bushwalking.org.au/FAQ/FAQ Mixtures.htm

Liquefied Petroleum Gas (LPG), Liquefied Natural Gas (LNG) and Compressed
Natural Gas (CNG)
http://www.envocare.co.uk/lpg_Ing_cng.htm

Good Practices for the Care and Custody of Propane
http://www.docstoc.com/docs/20172428/Good-Practices-for-the-Care-and-Cust
ody-of-Propane
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http://www.lpgaustralia.com.au/index.php?option=com_content&view=article&id=57&Itemid=63
http://www.lpgaustralia.com.au/index.php?option=com_content&view=article&id=57&Itemid=63
http://www.bushwalking.org.au/FAQ/FAQ_Mixtures.htm
http://www.envocare.co.uk/lpg_lng_cng.htm
http://www.docstoc.com/docs/20172428/Good-Practices-for-the-Care-and-Custody-of-Propane
http://www.docstoc.com/docs/20172428/Good-Practices-for-the-Care-and-Custody-of-Propane
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Setting National Fuel Quality Standards - Paper 5 Proposed Standards for
Liquefied Petroleum Gas (Autogas)
http://www.environment.gov.au/atmosphere/fuelquality/publications/pubs/paper

5.pdf

LPG Australia — Liquefied Petroleum Gas for Automotive Use Specification 2004
http://www.bp.com/liveassets/bp internet/retail/retail australia/STAGING/local
assets/downloads pdfs/a/Aust autogas ALPGA Spec2004.pdf

US (California) auto LPG specification — Final Report of California Air
Resources Board (ARB) Liquefied Petroleum Gas (LPG) Fuel Blends
Evaluation Project

http://www.adeptgroup.net/Reports/0002hd5report.pdf

Public Hearing to consider amendments to the Specifications for Liquefied
Petroleum Gas (LPG) Used in Motor Vehicles
www.arb.ca.gov/regact/Ipgspecs/Ipgfsor.doc

ALPGA Response to MVEC Discussion Paper Vehicle Emissions and Fuel
Standards Review
http://www.ephc.qgov.au/ltec/pdfs/aust liguified petroleum gas assoc.pdf

(iif) 2P REEIEYT e R s

http://www.standard.net.au/news/local/news/general/shell-promises-to-pay-for-I
pg-damage/811611.aspx

http://www.abc.net.au/news/stories/2008/09/08/2358071.htm

http://www.abc.net.au/news/stories/2008/09/08/2358834.htm

http://www.abc.net.au/news/stories/2008/08/29/2350382.htm

http://au.news.yahoo.com/a/-/latest/5002264/how-find-scarce-lpg-adelaide

http://www.news.com.au/adelaidenow/story/0,,24263482-2682,00.html

M-2


http://www.environment.gov.au/atmosphere/fuelquality/publications/pubs/paper5.pdf
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http://www.standard.net.au/news/local/news/general/shell-promises-to-pay-for-lpg-damage/811611.aspx
http://www.abc.net.au/news/stories/2008/09/08/2358071.htm
http://www.abc.net.au/news/stories/2008/09/08/2358834.htm
http://www.abc.net.au/news/stories/2008/08/29/2350382.htm
http://au.news.yahoo.com/a/-/latest/5002264/how-find-scarce-lpg-adelaide
http://www.news.com.au/adelaidenow/story/0,,24263482-2682,00.html

http://www.standard.net.au/news/local/news/general/shell-promises-to-pay-for-I
pg-damage/811611.aspx

http://www.fleet-central.com/global/t inside.cfm?storylD=23962

(iv) Zfsefuisie?

Fuel Parameters and Analysis
http://www.propanecouncil.org/resanddev.aspx?id=5334

Sensors for LPG Contaminants Phase I: Gas Detection Tube Proof of Concept
FINAL REPORT
http://www.propanecouncil.org/uploadedFiles/12117.pdf

Investigation of Portable or Handheld Devices for Detecting Contaminants in
LPG
http://www.propanecouncil.org/uploadedFiles/11296 _SwRI Handheld _FinalR

eport_rev2.pdf

Contaminant Remediation at Bulk LP Gas Terminals Project FINAL REPORT
http://www.propanecouncil.org/uploadedFiles/11649.pdf

Water & Solid Contaminant Control in LP Gas, Volume |
http://www.propanecouncil.org/uploadedFiles/11353 PERCBattelle WaterSolid
Report FINAL \oll.pdf

Water & Solid Contaminant Control in LP Gas, Volume |1
http://www.propanecouncil.org/uploadedFiles/11353 PERCBattelle WaterSolid
Report FINAL \ol2.pdf

Good Practices for the Care and Custody of Propane in the Supply Chain: First
Edition

http://www.propanecouncil.org/uploadedFiles/11352 EEA_GoodPractices_Rep
ort_Final.pdf
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http://www.standard.net.au/news/local/news/general/shell-promises-to-pay-for-lpg-damage/811611.aspx
http://www.standard.net.au/news/local/news/general/shell-promises-to-pay-for-lpg-damage/811611.aspx
http://www.fleet-central.com/global/t_inside.cfm?storyID=23962
http://www.propanecouncil.org/resanddev.aspx?id=5334
http://www.propanecouncil.org/uploadedFiles/12117.pdf
http://www.propanecouncil.org/uploadedFiles/11296_SwRI_Handheld__FinalReport_rev2.pdf
http://www.propanecouncil.org/uploadedFiles/11296_SwRI_Handheld__FinalReport_rev2.pdf
http://www.propanecouncil.org/uploadedFiles/11649.pdf
http://www.propanecouncil.org/uploadedFiles/11353_PERCBattelle_WaterSolid_Report_FINAL_Vol1.pdf
http://www.propanecouncil.org/uploadedFiles/11353_PERCBattelle_WaterSolid_Report_FINAL_Vol1.pdf
http://www.propanecouncil.org/uploadedFiles/11353_PERCBattelle_WaterSolid_Report_FINAL_Vol2.pdf
http://www.propanecouncil.org/uploadedFiles/11353_PERCBattelle_WaterSolid_Report_FINAL_Vol2.pdf
http://www.propanecouncil.org/uploadedFiles/11352_EEA_GoodPractices_Report_Final.pdf
http://www.propanecouncil.org/uploadedFiles/11352_EEA_GoodPractices_Report_Final.pdf

(v) EofreEe PRl o gUh T

Rubber Seals - Materials
http://www.newdealseals.com/products/rubber-seals-materials.php

(Vi) %™ ERARPIAV YA

Investigation of the Cause and Consequences of Contaminants in Autogas
Vehicle Systems
http://www.docep.wa.gov.au/EnergySafety/PDF/Reports_and_discussion_paper
s/report_autogas_hoses.pdf

LPG 154 28/ %E”i%?-’f sy (53 B Ry o2k o5
http://www.zaoche168.com/auto/ 01-ABC00000000000120497.shtml

Propane Residuals
http://www.rasoenterprises.com/index.php?option=com content&view=article&
id=74:propane-residuals&catid=54:carburetion&Iltemid=48

(vii) [ BRIP4

Final Report to The Propane Education and Research Council (PERC) on An
Assessment of the Merit of Conditioning LP Gas Hoses: Volume 1: User's
Guide

http://www.propanecouncil.org/uploadedFiles/11297 PERC_LPGas Hoses Fin
al_Report_voll.pdf

Final Report to The Propane Education and Research Council (PERC) on An
Assessment of the Merit of Conditioning LP Gas Hoses: Volume 2: Technical
Reference

http://www.propanecouncil.org/uploadedFiles/11297 PERC_LPGas_Hoses_Fin
al_Report_vol2.pdf



http://www.newdealseals.com/products/rubber-seals-materials.php
http://www.docep.wa.gov.au/EnergySafety/PDF/Reports_and_discussion_papers/report_autogas_hoses.pdf
http://www.docep.wa.gov.au/EnergySafety/PDF/Reports_and_discussion_papers/report_autogas_hoses.pdf
http://www.zaoche168.com/auto/_01-ABC00000000000120497.shtml
http://www.rasoenterprises.com/index.php?option=com_content&view=article&id=74:propane-residuals&catid=54:carburetion&Itemid=48
http://www.rasoenterprises.com/index.php?option=com_content&view=article&id=74:propane-residuals&catid=54:carburetion&Itemid=48
http://www.propanecouncil.org/uploadedFiles/11297_PERC_LPGas_Hoses_Final_Report_vol1.pdf
http://www.propanecouncil.org/uploadedFiles/11297_PERC_LPGas_Hoses_Final_Report_vol1.pdf
http://www.propanecouncil.org/uploadedFiles/11297_PERC_LPGas_Hoses_Final_Report_vol2.pdf
http://www.propanecouncil.org/uploadedFiles/11297_PERC_LPGas_Hoses_Final_Report_vol2.pdf
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ANALYTICAL REPORT

GOVERNMENT LABORATORY
HONG KONG

7/E, Homantin Government Offices

$8 Chung Hau Street, Kowloon

Page | of |
Ttemis) for Examination @ - Reguest for Examination and Analysis Residues
Sample Description : -Four dark liguid and solid samples

Mark(s) : - Please reter to results of examination

Recerved on @ - 4 January 2010

Received from : -Divector of Electrical & Mechanical Services
Memo Reference @ - () GSOVGPS/032/24

Method Relerence : - Gas Chromatography - Mass Spectrometry and Wavelength Dispersive X-ray

Fluorescence Spectrometry
Date of Analysis - - 5 January 2010-6 January 2010
RESULTS OF EXAMINATION

“Lab. Mo, Sumple Mark | ) Resulls

coimen 13} The dark sample was fomwd 1o be o mixtore of Tiguid and s The

liquid fraction was found 1o be mamly mineral oils. The clememal

HIOS26/26

composition of the solid was found o be mainly carbon and sulphuar,

sample was found to be o imtwre of liguid and solid, There
ieient liguid Traction for further analysis Fhe clemenmal
rhon and sulphur.

LIOS2727 Specimen 13

composition of the solid was found 1o be nannl

Specimen 17

The dark sample was found 1o be o misture of bquid and solid. The
ineral oils.  The elemental
rhon and sulphur

liqued fraction was foord 1o be mainly

composition ol the solid w

I solid The
clenental

5 foumd 1o be a s ure ol liguid

UOS2929

Specimen 18 The dark sample wi
liguidd fraction was found to be mainly mineral oils.

composiion of the solid was found to be mainly carbon and sulphu:

Cheung ‘_(m\—Tl?g o
Chemist

Director of Electrical and Mechanical Scrvices
(Attn.: CHEN Tsun-yin)
Test resulls relate only 1o the specimen(s) tested.

Sample de were provided by client unless stated othen
This document shall not be reproduced without the writlen permission of the Governmen Clhemist,

&**t-&***cnd Urmpon'#*tt*!**

GL.1

Date: 6 January 2010

e e
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ANALYTICAL REPORT
GOVERNMENT LABORATORY

HONG KONG
7/F, Homantin Government Offices
2. ..c 88 Chung Hau Street, Kowloon

Page | of 15

Date: . 8January2010
[tem(s) for Examination : - Analysis ot Residues and Diaphragms
Sample Description : -Four dark liquid samples, two diaphragms and two vaporisers
Mark(s) : - Please refer to results of examination
Received from : -Director of Electrical & Mechanical Services Received on : - 4-5 January 2010
Memo Reference : - () GSO/GPS/032/24 and GSO/GPS/032/06
Method Reference : - Gas Chromatography — Mass Spectrometry, Scanning Electron Microscopy,
Inductively Coupled Plasma-Atomic Emission Spectrometry, Raman Spectroscopy
and Fourier-Transform Infrared Spectroscopy
Date of Analysis : - 4 January 2010-8 January 2010
RESULTS OF EXAMINATION

This is a consolidated summary of results of analysis for specimen 13, 15, 17, 18, 19 and diaphragm.
Please see the attached sheets for details.

Cheung Yuk-king e
Chemist

Director of Electrical and Mechanical Services
(Attn.: SHUM Chung-yiu)
Test results relate only to the specimen(s) tested.

Sample details were provided by client unless stated otherwise.
This document shall not be reproduced without the written permission of the Government Chemist.




I it B Fit ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). : UOS 10725, UOS 26/29, UOS30/30

A. Four dark liquid samples

Four dark liquid samples (marked Specimen 13, 15, 17 and 18 respectively) were

received on 4 January 2010.
Physical appearance

Specimen 13 — About 3 mL of dark viscous suspension.  The sample was found

to contain 57 % liquid.  Please refer to photo 1 for details.

Specimen 15 ~About 0.7 mL of dark viscous liquid with solid.  The sample was

found to contain 22 % liquid.  Please refer to photo 2 for details.

Specimen 17 ~About 15 mL dark viscous suspension.  The sample was found to

contain 59 % liquid. Please refer to photo 3 for details.

Specimen 18-About 15 ml. dark viscous liquid with solid.  The sample was

found to contain 44 % liquid.  Please refer to photo 4 for details.
Analysis of liguid fraction

Dichloromethane was added to the samples and mixtures of solid and liquid were
formed. The liquid layer was brown in colour and the solid was dark in colour.
The mixture was filtered and the liquid was analysed by Gas Chromatography —

Mass Spectrometry.

The liquid fraction of the four samples was found to be mainly mineral oil
containing Cy:-Cs, hydrocarbons,

A
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Cheung Yuk-king
Chemist
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BoOoW ik &R ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). : UOS 10725, UOS 26/29, UOS30/30

Analysis of dark solid

The dark solids of the four samples were analysed by Scanning Electron
Microscopy. The elemental compositions of the solids were found to be mainly
carbon and sulphur.  The solids of Specimen 17 and 18 were further extracted by
acetone and the extract was analysed by Gas Chromatography — Mass
Specirometry.  The remaining dark solids were analysed by Scanning Electron
Microscopy. The dark solids of Specimen 17 and 18 were found to contain
elemental sulphur and carbon which exists as sulphur containing organic

compound.
Determination of phthalates in the four dark liguid samples

Dichloromethane was added to the samples and the extract was analysed by Gas
Chromatography — Mass Spectrometry for the determination of phthalates*,
namely dibutyl phthalate (DBP), benzyl butyl phthalate( BBP) . di-n-octyl
phthalate (DnOP) and di-(2-ethylhexyl) phthalate (DEHP).

*Phthalates belong to the class of esters and are commonly used as plasticiser in

plastics.

pé\

Cheung Yuk-king
Chemist
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- S A GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). : UOS 10/25, UOS 26/29, UOS30/30

The results of analysis are summarized in the following table.

Sample Mark - Results

o DBP BBP DnOP DEHP (%ow/w)
Specimen 13 1 Not detected Not dctcc_i;:d Not detected 0.08 )
Specimen 15 Not detected Not detected Not detected 0.23
Specimen 17 Not detected Not detected Not detected (Jli
Specimen 18 Not detected i Not detected Not dclcctcdw 0.12

B. Yellow solid on the vaporizer and diaphragm

Two vaporizers were received on 5 January 2010, Some yellow solids were

found on the surface of the diaphragm and metal tubings of the vaporizers.
Physical appearances of the yellow solids on the diaphragm

T'he solids were yellow in colour and in crystallized form.  Please refer to photo

5 for details.
Analysis of the yellow solids on the diaphragm (Specimen 19)

The yellow solids were collected from the diaphragm and analysed by Scanning
Electron Microscopy. The elemental composition of the solid was found to be
mainly sulphur.  The solid was further extracted by acetone and confirmed to be
sulphur by Gas Chromatography — Mass Spectrometry. '

Cheung Yuk-king -
Chemist
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GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. Nofs). : UOS 10/25, UOS 26/29, UOS30/30

Physical appearances of the yellow solids on the vaporizer

Some yellow solids were found inside the metal tubings of the vaporizer. The
solids were yellow in colour and in crystallized form. Please refer to photo 6 for

details.
Analysis of the yellow solids on the vaporizer

The yellow solids were collected from the tubings of the vaporiser and analysed
by Scanning Electron Microscopy. The elemental composition of the solids was
found to be mainly sulphur.  The solid was further extracted by acetone and

confirmed to be sulphur by Gas Chromatography — Mass Spectrometry.

C. Analysis of diaphragm of the vaporiser

A diaphragm was received on 3 January 2010 for identification of the nature of
the rubber. A piece of rubber of the vaporiser was analysed by Raman
Spectroscopy and Fourier-Transform Infrared Spectroscopy.  The inner surface
of the diaphragm (facing the vaporiser chamber) was found to be poly (ethylene
terephthalate) and the outer surface was found to be hydrogenated

acrylonitrile-butadiene rubber.

/
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) Cheung Yuk-king
Chemist
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B t B & A GOVERNMENT LABORATORY

GOVERNMENT CHEMIST’S CERTIFICATE
Lab. No(s). : UOS 10/25, UOS 26/29, UOS30/30

D. Analysis of iron and chloride in Specimen 17 and 18
The specimen 17 and 18 was digested with nitric acid by using microwave digestion
and the extract was analysed for iron by Inductively Coupled Plasma-Atomic

Emission Spectrometry.

The specimen 17 and 18 was extracted with water and 0.01 M silver nitrate solution

was added to the extract for determination of chloride.

The results of analysis of iron and chloride are summarized in the following table.

o COHCCJ]U‘{I{E;;I-’; ( M% \\,’\\7 -

- lr.tum ) t‘]ll()i‘id@
“Sp(;cimcn 17 ().013.7 Not :fclét;wd
Specimen1s | L9 N Notdetected |

Remarks: The reporting limit of chloride is 0.01 %.

%ing
Chemist
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B K . & Fr ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). : UOS 10725, UOS 26/29, UOS30/30

-Photo 1 — Specimen 13

L

Cheung Yuk-king ‘
Chemist
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B K . & FAr ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). 2 UOS 10/25, UOS 26/29, UOS30/30

- Photo 2 — Specimen 15

Cheung Yuk-king
Chemist
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Bt Ff . & A ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). i UOS 10425, UOS 26/29, UOS30/30

- Photo 3 — Specimen 17

P
—

o Cheung Yuk-king
Chemist
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5’ i t =& At ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). : UOS 10725, UOS 26/29, UOS30/30

- Photo 4 — Specimen 18

Cheung Yuk-king
Chemist
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B ot & Fr ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). : UOS 1025, UOS 26/29, UOS30/30

-Photo 5 : Diaphragm

Cheung Yuk-king
Chemist
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B e B R L GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). : UOS 10/25, UOS 26/29, UOS30/30

-Photo 5.1
® Solids on the diaphragm - under 7x magnification

Cheung Yuk-king
Chemist
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B K 1 W Fr ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST’S CERTIFICATE
Lab. No(s). ] UOS 10/25, UOS 26/29, UOS30/30

- Photo 5.2
® Solids on the diaphragm - under 50x magnification

o Cheung Yuk-king
Chemist
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oW ot BOAT ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST'S CERTIFICATE
Lab. No(s). : UOS 10/25, UOS 26/29, UOS30/30

-Photo 5.3
® Solids scratched from the diaphragm, under 50x magnification

Cheung Yuk-king
Chemist
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fi'g 58 1k 5] filr ‘ GOVERNMENT LABORATORY

GOVERNMENT CHEMIST’S CERTIFICATE
Lab. No(s). § UOS 10/25, UOS 26/29, UOS30/30

-Photo 6 : Vaporizer

Yellow solids inside

metal tubings

-Yellow solids were scratched from the tubings of the vaporizer. under

magnification x 100

Hokok ok ok ok o o] ofreport********
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) Cheung Yuk-king
Chemist
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ANALYTICAL REPORT

GOVERNMENT LABORATORY
HONG KONG
7/F, Homantin Government Offices

T 88 Chung Hau Street, Kowloon

Page 1 of | Date: . 6January 2010
Item(s) for Examination : - Analysis of Substance in Vaporiser

Sample Description : - Yellow solid on the diaphragm of vaporiser

Mark(s) : - Please refer to results of examination

Received from : -Director of Electrical & Mechanical Services Received on : - 5 January 2010

Memo Reference : - () GSO/GPS/032/06

Method Reference : - Gas Chromatography — Mass Spectrometry and Scanning Electron Microscopy

Date of Analysis : - 5 January 2010-6 January 2010

RESULTS OF EXAMINATION

Lab. No. Sample description Result

) Tﬁc}tl\owsohd_\ws found to be mainly sulphur.

MOS0, f . Xellowsolid ]

“—"Cheung Yuk-king
Chemist

Director of Electrical and Mechanical Services
(Attn.: TSE Chun-wah)
Test results relate only to the specimen(s) tested.

Sample details were provided by client unless stated otherwise.
This document shall not be reproduced without the written permission of the Government Chemist.

****#***end Ot‘report*** ok e ok
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Lab.No: . UOSI947/1956 ...

ANALYTICAL REPORT
GOVERNMENT LABORATORY
HONG KONG
7/F, Homantin Government Offices
..... B 88 Chung Hau Street, Kowloon
Page | of 2 Date: 4 February2010 .

Item(s) for Examination : - Analysis of Substance in Sampling Tubes

Sample Description : -Specimen A (one oil-like fluid sample and one black solid deposits sample)
Mark(s) : - Please refer to results of examination

Received from : -Director of Electrical & Mechanical Services Received on : - 22 January 2010
Memo Reference : - () in EM/GL/LPG/01

Method Reference : - Gas Chromatography — Mass Spectrometry, Scanning Electron Microscopy,
Inductively Coupled Plasma-Atomic Emission Spectrometry and Thermal/ Optical Carbon Aerosol Analyzer

Date of Analysis : - 22 January 2010-27 January 2010

RESULTS OF EXAMINATION

Please see the attached sheet for details

=
—
f\-_L’i——rS-—A—-
Cheung Yuk-king
Chemist
Director of Electrical and Mechanical Services
(Attn.: K M LAW) br

Test results relate only 10 the specimen(s) tested.
Sample details were provided by client unless stated otherwise.
This document shall not be reproduced without the written permission of the Government Chemist,
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B M o BOFT GOVERNMENT LABORATORY

GOVERNMENT CHEMIST’S CERTIFICATE

Lab. No(s). : UOS 1947/1956
Ref. . EM/GL/LPG/OI
Table 1

Sample Description : Oil-like fluid
Lab. Number : UOS 1947/1951

Results

DBP BBP DnOP DEHP (%ow/w)

Not detected Not detected Not detected [ 0.09

The sample was found to contain mineral oil (C;;.Css), sulphur, copper, iren, aluminum and chromium.

Table 2
Sample Description : Black solid deposits

Lab. Number : UOS 1952/1956

Results

DBP BBP DnOP DEHP (Yw/w)

Not detected Not detected Not detected 0.08

The sample was found to contain mineral oil {Ca3-Cs), sulphur, copper, iron, aluminum, chromium,

elemental carbon and sulphur containing organic compound.

Remarks :

1. DBP=Dibutyl phthalate, BBP=Benzyl Butyl phthalate, DnOP=Di-n-octyl phthalate and
DEHP=Di-(2-ethyihexyl) phthalate '

2. The repost limits of Dibutyl phthalate, Benzyl Butyl phthalate and Di-n-octyl phthalate are 0.05%

Cheung Yuk-king
Chemist

Page 2 of 2
Test results relate only to the specimen(s) tested.
Sample details were provided by client unless stated otherwise.
This document shall not be reproduced without the writien permission of the Government Chemist.

**#*****end Ofrepon***’k**k#
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LabNo:  ....HQS1993/2018 . ...

ANALYTICAL REPORT
GOVERNMENT LABORATORY
i HONG KONG
7/F, Homantin Government Offices
..... - 88 Chung Hau Street, Kowloon
Page 1 of § Date: .. 4February2010 .

Item(s) for Examination : - Analysis of Samples

Sample Description : - Please refer to results of examination

Mark(s) : - Please refer to results of examination

Received from : -Director of Electrical & Mechanical Services Received on : - 28 January 2010
Memo Reference : - () in GSO/GPS/032/06

Method Reference : - Gas Chromatography — Mass Spectrometry and Scanning Electron Microscopy
Date of Analysis : - 28 January 2010-4 February 2010

RESULTS OF EXAMINATION

Please see the attached sheets for details

. e

Cheung Yuk-king
Chemist

Director of Electrical and Mechanical Services
(Attn.:TSE Chun-wah)
Test results relate only to the specimen(s) tested.

Sample details were provided by client unless stated otherwise.
This document shall not be reproduced without the written permission of the Government Chemist.

G.L. 1
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Labios: o JOSIOIGZ0N i

ANALYTICAL REPORT
GOVERNMENT LABORATORY
HONG KONG
7/F, Homantin Government Offices
e 88 Chung Hau Street, Kowloon
Page: T 4f° 2 Date:..........4 February 2010 . ...

Item(s) for Examination : - Analysis of 2 samples from vaporiser

Sample Description ; - A dark solid sample and a dark liquid sample

Mark(s) : - Please refer to results of examination

Received from : -Director of Electrical & Mechanical Services Received on : - 29 January 2010
Memo Reference : - () in GSO/GPS/032/06

Method Reference : - Gas Chromatography — Mass Spectrometry and Scanning Electron Microscopy

Date of Analysis : - 29 January 2010-4 February 2010

RESULTS OF EXAMINATION

Please see the attached sheet for details

Cheung Yuk-king
Chemist

Director of Electrical and Mechanical Services
(Attn.: TSE Chun-wah)

Test results relate only to the specimen(s) tested.
Sample details were provided by client unless stated otherwise.
This document shall not be reproduced without the written permission of the Government Chemist.

G.L.1
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Lab.No: UOS3l 12/3147

ANALYTICAL REPORT
GOVERNMENT LABORATORY
HONG KONG
7/F, Homantin Government Offices
..... 2..¢ 88 Chung Hau Street, Kowloon
Page 1 of 3 Date: ... 25 February 2010

Item(s) for Examination : - Analysis of Samples

Sample Description : - Please refer to results of examination

Mark(s) : - Please refer to results of examination

Received from : -Director of Electrical & Mechanical Services Received on : - 12 February 2010
Memo Reference : - () in GSO/GPS/032/06

Method Reference : - Gas Chromatograph — Mass Spectrometer and Scanning Electron Microscope with
Energy Dispersive X-ray Spectrometer

Date of Analysis : - 12 February 2010-25 February 2010

RESULTS OF EXAMINATION

Please sce the attached sheets for details

Cheung Yuk-king
Chemist

Director of Electrical and Mechanical Services
(Attn.:TSE Chun-wah)

Test results relate only to the specimen(s) tested.
Sample details were provided by client unless stated otherwise.
This document shall not be reproduced without the written permission of the Government Chemist.
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ANALYTICAL REPORT
GOVERNMENT LABORATORY
HONG KONG
7/F, Homantin Government Offices
B ® 88 Chung Hau Street, Kowloon
Page | of 2 Date: . 4 February 2010

Item(s) for Examination : - Analysis of 3 flexible hoses

Sample Description : - 3 dark hoses

Mark(s) : - Please refer to results of examination

Received from : -Director of Electrical & Mechanical Services Received on : - 29 January 2010
Memo Reference : - () in GSO/GPS/032/06

Method Reference : - Gravimetric

Date of Analysis : - 29 January 2010-4 February 2010

RESULTS OF EXAMINATION

Please see the attached sheet for details

L

Cheung Yuk-king
Chemist

Director of Electrical and Mechanical Services
(Attn.:TSE Chun-wah)

Test results relate only to the specimen(s) tested.
Sample details were provided by client unless stated otherwise.
This document shall not be reproduced without the written permission of the Government Chemist,
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LPG Composition
Methane % mole ASTM D 2163 %mol <0.01 | <0.01 | <0.01 | <0.01 | <0.01 [<0.01|<0.01
Methane % m/m ASTM D 2163 %m/m <0.01 | <0.01 | <0.01 | <0.01 | <0.01 [<0.01|<0.01
Methane % v/iv ASTM D 2163 % viv <0.01 | <0.01 | <0.01 | <0.01 | <0.01 |<0.01|<0.01
Ethane %mol ASTM D 2163 %mol 0.07 0.1 0.07 0.13 0.14 | 0.31 | 0.07
Ethane % m/m ASTM D 2163 %m/m 0.04 0.05 0.04 0.07 0.07 | 0.17 | 0.04
Ethane % v/v ASTM D 2163 % viv 0.06 0.09 0.07 0.12 0.12 | 0.27 | 0.06
Ethylene %mol ASTM D 2163 %mol <0.01 | <0.01 | <0.01 | <0.01 | <0.01 |<0.01|<0.01
Ethylene %m/m ASTM D 2163 %m/m <0.01 | <0.01 | <0.01 | <0.01 | <0.01 |<0.01|<0.01
Ethylene % v/v ASTM D 2163 % viv <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01|<0.01
Propane % mol ASTM D 2163 %mol 27.60 | 31.63 | 28.68 | 24.94 | 25.17 | 30.92]22.13
Propane %m/m ASTM D 2163 %m/m 22.44 1 26.00 | 23.37 | 20.14 | 20.34 | 25.37 | 17.73
Propane % v/v ASTM D 2163 % viv 2477 | 28.55 | 25.78 | 22.15 | 22.52 | 27.90 | 19.69
Propylene %mol ASTM D 2163 %mol 0.02 0.02 0.02 0.01 | 0.02 | 0.01 | 0.01
Propylene %m/m ASTM D 2163 %m/m 0.01 0.02 0.01 0.01 | 0.02 | 0.01 | 0.01
Propylene % v/v ASTM D 2163 % viv 0.01 0.02 0.01 0.01 | 0.02 | 0.01 | 0.01
Iso-butane %mol ASTM D 2163 %mol 21.25 | 20.83 | 21.07 | 40.06 | 21.91 [ 19.17 | 24.95
Iso-butane %m/m ASTM D 2163 %m/m 22.76 | 22.56 | 22.63 | 42.64 | 23.34 [ 20.73 | 26.34
Iso-butane % v/v ASTM D 2163 % viv 22.65 | 22.33 | 22.49 | 42.26 | 23.29 | 20.54 | 26.36
n-Butane % mol ASTM D 2163 %mol 50.80 | 47.20 | 49.90 | 34.54 | 52.54 | 49.00 | 52.30
n-Butane % m/m ASTM D 2163 %m/m 54.41 | 51.13 | 53.61 | 36.76 | 55.95 [ 52.99 | 55.21
n-Butane % v/v ASTM D 2163 % viv 52.19 | 48.78 | 51.35 | 35.12 | 53.81 | 50.61 | 53.26
Iso-butylene %mol ASTM D 2163 %mol 0.01 | 0.01 | 0.02 | <0.01| 0.01 | 0.02 | 0.02
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Iso-butylene %m/m ASTM D 2163 %m/m 0.01 0.01 0.02 | <0.01 | 0.01 | 0.03 | 0.02
Iso-butylene % viv ASTM D 2163 % viv 0.01 0.01 0.01 | <0.01 | 0.01 | 0.02 | 0.02
Butene-1 % mol ASTM D 2163 %mol 0.01 0.01 0.02 | <0.01 | 0.01 | 0.04 | 0.03
Butene-1 %m/m ASTM D 2163 %m/m 0.01 0.01 0.02 | <0.01 | 0.01 | 0.04 | 0.03
Butene-1 %v/v ASTM D 2163 % viv 0.01 0.01 0.01 | <0.01 | 0.01 | 0.04 | 0.03
Trans butene — 2 % mol ASTM D 2163 %mol 0.01 0.01 0.02 | <0.01 | 0.01 | 0.05 | 0.04
Trans butene — 2 % m/m ASTM D 2163 %m/m 0.01 0.01 0.02 | <0.01 | 0.01 | 0.05 | 0.04
Trans butene — 2 % v/v ASTM D 2163 % viv 0.01 0.01 0.01 | <0.01 | 0.01 | 0.04 | 0.03
Cis butene-2 % mol ASTM D 2163 %mol 0.01 0.01 0.01 | <0.01 | <0.01 | 0.03 | 0.02
Cis butene-2 % m/m ASTM D 2163 %m/m 0.01 0.01 0.01 | <0.01 | <0.01 | 0.03 | 0.03
Cis butene-2 % v/v ASTM D 2163 % viv 0.01 0.01 0.01 | <0.01 | <0.01 | 0.03 | 0.02
Total butene % mol ASTM D 2163 %mol 0.04 | 0.04 | 0.07 | <0.01| 0.03 | 0214 | 0.11
Total butene % m/m ASTM D 2163 %m/m 0.04 | 0.04 | 0.07 | <0.01| 0.03 | 0.15 | 0.12
Total butene % v/iv ASTM D 2163 % viv 0.04 | 0.04 | 0.04 | <0.01| 0.03 | 0.13 | 0.10
1.3-Butadiene %mol ASTM D 2163 %mol <0.01 | <0.01 | <0.01 | <0.01 | <0.01 |<0.01|<0.01
1.3Butadiene %m/m ASTM D 2163 %m/m <0.01 | <0.01 | <0.01 | <0.01 | <0.01 |<0.01|<0.01
1.3Butadiene % v/v ASTM D 2163 % viv <0.01 | <0.01 | <0.01 | <0.01 | <0.01 |<0.01|<0.01
Iso-Pentane %mol ASTM D 2163 %mol 0.14 | 0.08 | 013 | 017 | 0.11 | 0.29 | 0.25
Iso-Pentane %m/m ASTM D 2163 %m/m 018 | 011 | 0.17 | 0.22 | 0.14 | 0.38 | 0.32
Iso-Pentane % v/v ASTM D 2163 % viv 0.16 | 0.09 | 0.15 [ 020 | 0.13 | 0.34 | 0.29
n-Pentane %mol ASTM D 2163 %mol 0.03 | 0.01 | 002 [ 0.02 | 0.02 | 0.03 | 0.04
n-Pentane %m/m ASTM D 2163 %m/m 0.03 | 0.02 | 003 [ 0.02 | 0.03 | 0.04 | 0.05
n-Pentane % v/v ASTM D 2163 % viv 0.03 | 0.02 | 0.02 [ 0.02 | 0.02 | 0.04 | 0.04
2.2-Dimethylpropane %mol | ASTM D 2163 %mol 0.06 | 0.04 | 0.06 0.09 | 0.05 | 0.11 | 0.14
2.2-Dimethylpropane %m/m | ASTM D 2163 %m/m 0.08 0.06 | 0.08 0.12 | 0.07 | 0.14 | 0.19
2.2-Dimethylpropane % v/iv | ASTM D 2163 % viv 0.07 | 0.05 | 0.07 0.11 0.06 | 0.13 | 0.18
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n-Hexane and higher ASTMD 2163 | %mol | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 |<0.01 [<0.01
Hydrocarbons %mol
n-Hexane and higher ASTMD 2163 | %m/m | <001 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01
Hydrocarbons %m/m
n-Hexane and higher ASTMD 2163 | %viv | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 [<0.01
Hydrocarbons % v/v
Calculated Values
Relative density 15/15 ASTM D 2598 - 0.5621 [ 0.5593 | 0.5614 | 0.5595 | 0.5634 10.5600(0.5650
Density ASTM D 2598 kg/ms 562.1 | 559.3 | 561.4 | 559.5 | 563.4 | 560.0 | 565.0
Density EN ISO 8973 kg/ms 562.1 | 559.3 | 561.4 | 559.5 | 562.3 | 560.1 | 565.0
Vapour Pressure ASTM D 2598 psia 90.70 | 96.50 | 92.07 | 92.01 | 88.24 | 96.02 | 84.44
Vapour Pressure ASTM D 2598 psig 76.00 | 81.81 | 77.37 | 77.32 | 73.55 | 81.32 | 69.75
Vapour Pressure ASTM D 2598 | kPa (pabs) | 625 665 635 634 608 662 | 582
Vapour Pressure ASTM D 2598 | kPa (Gage) | 524 564 533 533 507 561 | 481
Vapour Pressure EN ISO 8973 kPa 555 594 565 561 553 595 | 507
MON ASTM D 2598 - 93.3 93.5 93.3 94.6 93.1 | 93.3 | 93.2
MON EN 589 - 92.4 92.6 92,5 93.9 924 | 925 | 924
Heat of Combustion
Net Heat calculated MJ/kg 4582 | 45.85 | 45.83 | 45.78 | 45.81 | 45.85 | 45.79
Gross Heat calculated MJ/kg 49.66 | 49.69 | 49.66 | 49.61 | 49.64 | 49.68 | 49.61
Volatility of LPG
gg’(ig’orate" Temperatre | Aot D 1837 °C 2 3 3 3 1 | 3| 3
LPG - Sulfur Compounds
Hydrogensulfide ASTM D 5623 mg/kg <0.1 | <0.1 | <0.1 | <01 | <0.1 | <0.1 | <0.1
Carbonylsulfide ASTM D 5623 mg/kg <01 | <01 | <01 | <0.1 | <0.1 | <0.1 | <0.1
Carbondisulfide ASTM D 5623 mg/kg <01 | <01 | <01 | <0.1 | <0.1 | <0.1 | <0.1
Total mercaptane content ASTM D 5623 mg/kg 0.1 <0.1 | <0.1 0.3 0.3 0.5 0.2
Methylmercaptane ASTM D 5623 mg/kg <0.1 | <0.1 | <01 0.2 0.1 0.1 0.1
Ehtylmercaptane ASTM D 5623 mg/kg 0.1 <0.1 | <0.1 0.1 0.2 0.1 0.1
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Iso-Propylmercaptane ASTM D 5623 ma/kg <0.1 <0.1 | <0.1 <0.1 <0.1 0.2 | <0.1
Tert.-butylmercaptane ASTM D 5623 ma/kg <0.1 | <0.1 | <01 | <01 | <0.1 | <0.1 | <0.1
n-propylmercaptane ASTM D 5623 mg/kg <0.1 <0.1 | <0.1 <0.1 | <0.1 0.1 | <0.1
sek.-butylmercaptane ASTM D 5623 ma/kg <01 | <0.1 | <01 | <01 | <0.1 | <0.1 | <0.1
Iso-butylmercaptane ASTM D 5623 mg/kg <0.1 | <0.1 | <01 | <01 | <0.1 | <0.1 | <0.1
n-butylmercaptane ASTM D 5623 mg/kg <0.1 | <0.1 | <0.1 | <01 | <0.1 | <0.1 | <0.1
Tert.-Amylmercaptane ASTM D 5623 mg/kg <0.1 <0.1 | <0.1 <0.1 <0.1 | <0.1 ] <0.1
n- Amylmercaptane ASTM D 5623 mg/kg <0.1 <0.1 | <0.1 <0.1 <0.1 | <0.1 ] <0.1
n-Hexylmercaptane ASTM D 5623 mg/kg <0.1 <0.1 | <0.1 <0.1 <0.1 | <0.1 ] <0.1
n-Heptylmercaptane ASTM D 5623 mg/kg <0.1 <0.1 | <0.1 <0.1 <0.1 | <0.1 ] <0.1
Total sulfide content ASTM D 5623 mg/kg 0.2 0.1 0.1 <0.1 0.1 0.1 0.2
Dimethylsulfide ASTM D 5623 mg/kg 0.2 0.1 0.1 <0.1 0.1 01 | 02
Ethylmethylsulfide ASTM D 5623 mg/kg <0.1 | <0.1 | <0.1 | <01 | <0.1 | <0.1 | <0.1
Diethysulfide ASTM D 5623 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 | <0.1 | <0.1
Di-Allysulfide ASTM D 5623 mg/kg <0.1 | <0.1 | <0.1 | <01 | <0.1 | <0.1 | <0.1
Di-n-propylsulfide ASTM D 5623 ma/kg <0.1 | <0.1 | <0.1 | <01 | <0.1 | <0.1 | <0.1
Total disulfide content ASTM D 5623 ma/kg 0.1 0.1 <0.1 0.1 <01 | 0.2 0.2
Dimethyldisulfide ASTM D 5623 mg/kg 0.1 0.1 <0.1 0.1 <01 | 01 0.1
Ethylmethyldisulfide ASTM D 5623 mg/kg <0.1 | <0.1 | <0.1 | <01 | <0.1 | <0.1 | <0.1
Diethyldisulfide ASTM D 5623 mg/kg <0.1 | <0.1 | <0.1 | <0.1 | <0.1 0.1 0.1
Methyl-iso-propyldisulfide ASTM D 5623 mg/kg <01 | <01 | <01 | <0.1 | <0.1 | <0.1] <0.1
Methyl-n-propyldisulfide ASTM D 5623 mg/kg <01 | <01 | <01 | <0.1 | <0.1 | <0.1] <0.1
Ethyl-iso-propyldisulfide ASTM D 5623 mg/kg <01 | <01 | <01 | <0.1 | <0.1 | <0.1] <0.1
Ethyl-n-propyldisulfide ASTM D 5623 mag/kg <01 | <01 | <01 | <0.1 | <0.1 | <0.1] <0.1
Total thiophene content ASTM D 5623 mg/kg 0.6 0.4 0.1 <0.1 | <0.1 0.3 1.7
Thiophene ASTM D 5623 mg/kg <01 | <01 | <01 | <01 | <0.1 | 0.1 | <01
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Tetrahydrothiophene ASTM D 5623 mg/kg 0.6 0.4 0.1 <01 | <01 | 0.2 1.7
2-methylthiophene ASTM D 5623 mg/kg <01 | <0.1 | <01 | <01 | <0.1 | <0.1] <01
3-methylthiophene ASTM D 5623 mg/kg <01 | <0.1 | <01 | <01 | <0.1 | <0.1] <0.1
2-ethylthiophene ASTM D 5623 mg/kg <0.1 | <01 | <01 | <0.1 | <0.1 | <0.1 | <0.1
2-n-propylthiophene ASTM D 5623 mg/kg <01 | <01 | <01 | <0.1 | <0.1 | <0.1 | <0.1
2-n-butylthiophene ASTM D 5623 mag/kg <0.1 | <0.1 | <0.1 | <01 | <0.1 | <0.1 | <0.1
Unknowns ASTM D 5623 mg/kg 0.3 0.2 0.1 0.4 0.6 03 | 02
Total Sulfur Content ASTM D 5623 mg/kg 13 0.8 0.3 0.8 1 14 2.5
Fattyacid Ester
Total Ester Content SGS In House mg/kg <1 # <1 <1 <1 <1 <1
Total Methylester Content SGS In House mg/kg <1 # <1 <1 <1 <1 <1
C6:0-C13:0 Methylester SGS In House mg/kg <1 # <1 <1 <1 <1 | «1
Content
Clao SGSInHouse | mgkg | <t | # | <« | <« | <« |« | «
Myristicacidmethylester
C16:0
Palmiticacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
C16:1
Palmitoleicacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
C18:0
Stearicacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
C18:1 Oleicacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
C18:2
Linoleicacidmethylester SGS In House mo/kg <1 # <1 <1 <1 <1 <1
C18:3
Linolenicacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
C20:0
Arachidicacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
C20:1
Eicosenicacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
C22:0
Behenicacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
C24:0
Nervonicacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
Cc24:1
Nervonicacidmethylester SGS In House mg/kg <1 # <1 <1 <1 <1 <1
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Total Ethyesters Content SGS In House mg/kg <1 # <1 <1 <1 <1 <1
Total Alkylesters Content SGS In House mg/kg <1 # <1 <1 <1 <1 <1
Alykl-Napthalins
Naphthaline SGS In House pa/kg <1 # # # <1 <1 <1
Methyl-naphthaline SGS In House pa/kg <1 # # # <1 <1 <1
Di-methyl-naphthaline SGS In House pa/kg <1 # # # <1 <1 <1
Tri-methyl-naphthaline SGS In House pa/kg <1 # # # <1 <1 <1
Residue
Residue on Evaporation ASTM D 2158 %viv <0.05 | <0.05 | <0.05 | <0.05 | <0.05 |<0.05|<0.05
O-Number ASTM D 2158 - 0 0 0 0 9 0 9
Plasticisers
Di-(2-ethylhexyl)adipat SGS In House mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 | <05 | <0.5
Di-(2-ethylhexyl)phthalat SGS In House mag/kg <0.5 <0.5 <0.5 <0.5 <0.5 | <0.5 | <0.5
Dibutylphthalat SGS In House mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 | <0.5 | <0.5
Diethylphthalat SGS In House mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 | <05 | <0.5
Dihexylphthalat SGS In House mag/kg <0.5 <0.5 <0.5 <05 <0.5 | <0.5 | <0.5
Diisobutylphthalat SGS In House mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 | <05 | <0.5
Diisononylphthalat SGS In House mg/kg <0.5 <0.5 <0.5 <0.5 <05 | <0.5 ] <05
Dimethylphthalat SGS In House mg/kg <0.5 <0.5 <0.5 <0.5 <05 | <05 ] <05
Di-n-octylphthalat SGS In House mg/kg <0.5 <0.5 <0.5 <0.5 <05 | <0.5 | <05
Dinonylphthalat SGS In House mg/kg <0.5 <0.5 <0.5 <0.5 <05 | <05 ] <05
Dipentylphthalat SGS In House mg/kg <0.5 <0.5 <0.5 <0.5 <05 | <05 ] <05
Sum Phthalates analysis SGSInHouse | mgkg | <05 | <05 | <05 | <05 | <05 | <05 | <05
from residue
?eliriré@dlpates analysis from SGS In House mg/kg <05 | <05 <05 | <05 <0.5 | <0.5 | <0.5
Sum of heavy Hydrocarbons
(C12-C36) in LPG from SGS In House mg/kg <0.1 | <0.1 | <01 | <01 | <0.1 | <0.1 | <0.1

evaporation residue
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Anions
Chloride (inorganic) SGS In House mg/kg <0.02 | <0.02 | <0.02 | <0.02 | <0.02 |<0.02|<0.02
Chlorine (volatile organic) SGS In House mag/kg <05 | <05 | <05 | <05 | <05 | <05 | <0.5
Formiate SGS In House mg/kg <0.02 | <0.02 | <0.02 | <0.02 | <0.02 |<0.02 | <0.02
Acetate SGS In House ma/kg <0.02 | <0.02 | <0.02 | <0.02 | <0.02 |<0.02 | <0.02
Sulfate SGS In House mg/kg <0.05 | <0.05 | <0.05 | <0.05 | <0.05 |<0.05 | <0.05
Carbhonic acid (Propionate.
Butanoate. Pentanoate. SGS In House mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 | <0.1 ] <0.1
Hexanoate. Heptanoate.
Octanoate)
Silicon organic SGS In House mg/kg <1 <1 <1 <1 <1 <1 <1
Others
Copper Corrosion ASTM D 1838 - la la la la la la la
Water Content ASTM D 2158 - pass pass pass pass pass | pass | pass
Hydrogensulfid ASTM D 2420 - pass pass pass pass pass | pass | pass
=t
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e AA
B 7 2009 2 2010 F 1 EJ O 35 50R TR

2009 & 2010 #

EVEY | LBl | 2K | 351 | 450 | SE[ | 6% | TE | 8E] | 9F | 10%] | 115 | 12 %] 15

1 14.2 | 17.5 | 19.1 | 19.9 | 23.3 | 26.9 | 29.6 | 30.3 | 29.9 | 27.5 | 26.3 | 19.0 16.2

2 13.7 | 18.6 | 18.8 | 18.4 | 23.7 | 27.1 | 29.6 | 30.8 | 30.0 | 28.0 | 22.9 | 19.8 17.4

3 15.1 ] 19.6 | 18.8 | 18.8 | 24.2 | 28.2 | 29.5 | 29.9 | 30.6 | 27.7 | 18.5 | 17.4 17.0

4 17.0 | 18.2 | 18.4 | 21.5 | 23.6 | 27.6 | 28.5 | 28.0 | 30.0 | 28.0 | 21.0 | 17.6 17.9

5 17.2 | 19.1 | 19.4 | 23.5 | 24.0 | 27.8 | 25.8 | 27.6 | 30.1 | 28.1 | 23.5 | 17.3 17.3

6 17.5 1 19.2 | 16.9 | 19.1 | 23.5 | 28.6 | 27.8 | 29.0 | 29.9 | 28.4 | 24.2 | 18.4 15.8

7 17.2 | 19.1 | 14.6 | 18.2 | 24.2 | 27.7 | 29.2 | 29.6 | 30.0 | 27.7 | 25.0 | 17.9 13.7

8 15.2 ] 20.4 | 15.8 | 20.8 | 24.3 | 27.5 | 29.5 | 30.4 | 29.9 | 26.2 | 25.3 | 18.6 13.7

9 12.6 | 20.3 | 17.2 | 20.9 | 25.2 | 26.9 | 29.7 | 30.3 | 29.0 | 26.6 | 25.6 | 19.7 15.1

10 12.0 | 19.4 | 18.0 | 20.9 | 25.4 | 28.3 | 30.2 | 29.2 | 28.8 | 26.8 | 26.4 | 20.3 17.4

11 12.5 1 20.2 | 19.0 | 21.5 | 26.5 | 26.6 | 28.9 | 28.1 | 27.5 | 25.9 | 26.2 | 21.0 15.0

12 13.8 | 21.5 | 19.7 | 21.9 | 27.0 | 27.0 | 29.6 | 27.3 | 28.5 | 25.3 | 25.8 | 20.4 12.1

13 12.7 | 23.8 | 20.1 | 23.7 | 27.1 | 29.0 | 29.6 | 26.4 | 29.4 | 26.7 | 19.0 | 20.6 12.9

14 12.4 |1 24.0 | 16.2 | 24.7 | 26.0 | 27.6 | 29.2 | 27.8 | 27.3 | 25.6 | 17.6 | 19.8 14.5

15 13.2 ] 22.4 | 18.2 | 23.1 | 26.3 | 26.6 | 29.4 | 29.3 | 26.5 | 25.6 | 19.6 | 19.0 15.8

16 14.4 1 19.7 | 20.4 | 23.1 | 25.8 | 27.4 | 29.2 | 29.9 | 27.9 | 25.8 | 17.4 | 13.9 16.7

17 16.3 | 18.4 | 21.8 | 23.9 | 27.3 | 28.8 | 29.9 | 29.1 | 29.0 | 26.5 | 12.2 | 12.9 16.5

18 18.8 | 19.5 | 22.4 | 21.9 | 28.5 | 29.0 | 29.4 | 28.7 | 29.6 | 26.0 | 12.3 | 12.5 16.9

19 19.2 1 19.4 | 22.9 | 25.5 | 28.6 | 29.1 | 26.4 | 29.4 | 30.6 | 25.8 | 14.9 | 13.3 18.1

20 18.1 | 21.4 | 23.9 | 27.2 | 27.6 | 29.9 | 28.4 | 29.8 | 30.1 | 24.5 | 15.5 | 13.8 21.3

21 20.0 | 18.8 | 22.6 | 25.3 | 27.5 | 30.1 | 29.0 | 30.1 | 28.9 | 24.9 | 14.5 | 14.7 22.3

22 18.7 1 20.5 | 25.7 | 22.4 | 27.7 | 29.6 | 28.9 | 30.0 | 28.2 | 25.7 | 15.9 | 16.0 18.3

23 17.5 | 22.7 | 23.9 | 22.2 | 25.7 | 29.8 | 28.9 | 30.4 | 28.6 | 26.3 | 18.8 | 18.0 15.5

24 11.6 | 23.3 | 20.4 | 22.8 | 25.5 | 29.1 | 29.5 | 30.1 | 29.2 | 26.2 | 20.4 | 20.0 15.7

25 13.3 | 23.7 | 18.5 | 22.8 | 24.9 | 28.8 | 29.6 | 29.9 | 29.2 | 26.0 | 20.7 | 19.9 18.4

26 14.6 | 21.6 | 18.5 | 19.2 | 25.3 | 27.7 | 29.1 | 30.0 | 29.6 | 25.2 | 21.2 | 18.1 16.1

27 12.2 | 21.6 | 19.5 | 21.0 | 25.5 | 26.7 | 28.7 | 30.0 | 29.1 | 24.4 | 22.0 | 15.7 16.9

28 15.0 | 20.4 | 20.9 | 21.9 | 23.5 | 26.3 | 29.3 | 30.4 | 26.2 | 24.5 | 21.1 | 12.2 19.4

29 16.3 - 19.7 1 21.9 | 22.2 | 29.0 | 29.9 | 30.3 | 24.9 | 24.8 | 20.9 | 15.5 18.4
30 16.0 - 19.4 | 22.7 | 25.3 | 29.6 | 28.9 | 30.4 | 26.3 | 24.8 | 19.7 | 17.2 18.6
31 16.7 - 19.7 - 26.4 - 29.3 | 29.9 - 25.7 - 16.2 21.4

E|#4) 153 | 20.5 | 19.7 | 22.0 | 25.5 | 28.1 | 29.0 | 29.4 | 28.8 | 26.2 | 20.5 | 17.3 16.8
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