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This standard is issued for the purpose cf ensuring safe and proper operiltion and

maintenance of Chemtane 2 and 3as equipment'

This S.C}.p. does not detract from, nor supersede, any oi the requirements of lhe fv]ines

Health and Saietv Aci. the Minerals Act and Regulations and shall be read in ccnji;nction

wiih the Ar:ts and Regulations. This 5.0.P. establishes the general prinriples for ihe

pratection *f persons frcm injr.rry and lilness and for the prctection of property and

equipment frorn darnage that can arise frorx brazing, heating 6nd fiuttins processes.

This 5.O.P. is aligned tc the SANS 10238 wherever applicable and possibie.

This 5.S.P. needs to be reviewed every 2 years or sooner if the need arises.
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CHEMTANE 2
Standard Operating Procedure (S.O.P.)

Relating documents to this S.O.P. (For reference purposes)

1. The Mine Health and Safety Act (29, 1.990)

2. The Minerals Act and Regulations (50, 1991)

3. SANS 2503: 2AA7 - 6as welding equipment - Pressure Regulators for gas cylinders

used in welding, cutting and allied processes up to 300 bar

4. SANS 10019 - Transportable containers for compressed, dissolved and liquefied

gases - basic design, manufacture, use and maintenance

5. SANS 3821- Gas welding equipment - Rubber hoses for welding, cutting and allied

processes

6. SANS 1156 - Gas welding equipment - Rubber hoses for welding, cutting and allied

processes

7. SANS 10238: 2005 - Welding and thermal cutting processes - Health and Safety

8. EN: ISO 5172-Torches (Blowpipe)

9. SANS 1237:2a07 - single-stage regulators for liquefied petroleum gas (LpG)

10. SANS 50730-L: 2AA4- Gas welding equipment safety devices. Part 1: - incorporating

a flashback arrestor

11. AS 4332:20A4 - The storage and handling of gases in cylinders

12. AS 4839: 2001 - The safe use of portable and mobile oxy-fuel gas systems for

welding, cutting, heating and allied processes.

l-3. Annexures.
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CHEMTANE 2
Standard Operating Procedure (S.O.P.)

1. User of Oxv-Fuel Equipment

L.1. Must be trained, competent and authorised to use oxy fuel gas as specified in the

s.o.P.

Be aware of personal responsibilities when using oxy-fuel gas.

Stop work if there is any level of discomfort with the safety on the job.

Report to your Supervisor if there are any problems in the implementation of this

s.o.P.

Undertake a Job Safety Analysis (JSA) prior to any oxy fuel gas task.

Check with the Supervisor if there are any additional safety requirements (e.g. a

Permit to work) associated with the task.

Carry out responsibilities as per this document.

L.2

1.3

1..4

1.5

L.6

1.7

2. Training

2.L Management shall ensure that users / operators are trained in this standard for the

safe use and operations of the gas brazing and thermal heating and cutting

equipment, as stipulated in SANS 10238, Par.4 under Responsibilities point 4.t.1.

2.2 Management shall ensure that the hazards involved in the use of gas brazing,

thermal cutting and heating and consumables are identified and communicated to

the users.

2.3 The level of training required is outlined below:

Level 1 Persons who assist personnel with Level 2 GSI training and Level 3 GSI

training qualifications, all apprentices from all trades, personnel who

assemble and disassemble oxy-fuel equipment, illiterate personnel or any

person required to be a Buddy.

Level 2 Apprentice boilermakers and any person who will be using oxy-fuel

equipment to perform work, but under the supervision of someone with

Level 3 GSltraining.

Level 3 All artisans who use oxy-fuel equipment or supervisors, who at any time,
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3. Safetv Procedures

The responsible person will ensure that a base line risk assessment and subsequent issue-

based risk assessments with the relevant procedures and controls are implemented in his

area of responsibility.

4. Safetv Procedures in Non-Designated Areas

Management shall establish safety procedures for gas brazing heating, cutting and thermal

processes. The responsible person shall authorize, and be responsible for brazing, heating

and cutting operations in areas not specifically designated or approved for such purposes.

5. Contractors

Management shall select contractors that have trained alltheir supervisors, safety officers

and operators of oxy-fuel gas equipment and found competent in terms of this S.O.P. by

management. The equipment used by the contractors shall meet the requirements of this

s.O.P. Management shall advise contractors of any flammable materials or hazardous

conditions of which the contractors may be unaware and any standard and procedures

associated with the work they will be performing e.g. confined spaces and hot work permit,

etc.

6. Confined Spaces

Management shall ensure that no brazing, heating or cutting takes place in confined space

or underground without the authority of the responsible engineer or as prescribed by the

companies' procedures. Management will ensure that the necessary controls are in place

before signing any permit.

will have level 2 GSI training or level 3 Gsltraining, personnelworking

under their supervision and personnel who perform hot work using oxy-

fuel/ gas equipment.
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7. Hot Work Permit

Management will put in place a hot work permit system to ensure that the necessary

controls are put in place before any work is carried out in a hazardous area or for work

deemed to be dangerous and requir.ing special precautions.

8. Underground / Hazardous Areas

Management will put in place a hot work permit system as per the Mine Health and Safety

Act, (Act No 29 of 1995 as amended)to ensure that the necessary controls are put in place

before any work is carried out underground.

9. Stored Energv

10. Ect ent

10.1 ApprovedEquipment

Management shall ensure that equipment, such as gas brazing and heating torches,

regulators, gas cylinders, trolleys, hoses and associated equipment and personal protective

clothing, is used for its intended purpose and meet the requirements of this S.O.P.

tO.2 EquipmentOperation

All equipment shall be operated in accordance with this S.O.P.

10.3 EquipmentMaintenance

All brazing, heating and cutting equipment shall be maintained in good working order and

inspected on a scheduled basis as per this S.O.P. and if found to be defective {incapable of

reliable, safe operation), the equipment shall be withdrawn from service until repaired by

the OEM (no one shall be permitted to modify / repair or tamper with any gas equipment or

safety devices).

Check for all energy sources before the commencement of work and ensure the energy is

isolated and locked out.
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tO.4 Safe Use of Equipment

Management shall be responsible for the training, testing and finding competent the users /
operators for gas equipment and for the safe handling and storage of the gas equipment.

11. Risk Assessment

The use of oxy-fuel gas will undertake a formal risk assessment for all aspects of oxy-fuel gas

usage. The risk assessment mu$ be reviewed and approved by management.

L2. Combustibles

Management shall determine what combustible mqterials and hazardous areas are present

or likely to be present in the workplace. They shall take the following actions to ensure that

combustibles are not exposed to ignition:

13.1 Has the work moved to a location free from combustibles or away from hazardous

areas; or

L3.2 Has the combustibles moved to a safe distance as identified in the risk assessment

from the workplace or effectively shielded against ignition.

1-3. Protective Equipment and Fire Protection

13.1 Management shall ensure that appropriate protective eguipment is used.

Managernent shall ensure that the correct and adequate fire-protection and fire-

extinguishing equipment is properly located at the site, hot work authorization

procedures are followed and the operations are trained in the use of the fire

equipment.

L3.2 Within half an hour (or as stipulated by the site procedures) after the completion of

gas equipment operations a competent person shall do an inspection on the site to

detect and extinguish possible smouldering fires.
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14. Hot Work Permit / Confined Space / Underground

14.L Management shall ensure that no work shall take place in confined spaces /
underground or in any hazardous area as identified in the S.O.P. without obtaining a

confined spacelhot work permit and that the controls identified are in place before

any work is commenced.

L4.2 Management shall ensure that an appropriate Gas Detecting lnstrument (GDl) is

used to detect any gas presence, e.g. gas leaks etc,

15. Protection of Equipment

15.1 Gas equipment and other apparatus shall be so situated that they do not present a

hazard to personnel in traffic areas, passageways, ladders or stairways. Good

housekeeping shall be maintained at alltimes.

Special attention shall be given where overhead crane operations are carried out

15.2 When the oxy-fuel gas cylinders / trolleys are not in view of or not within easy reach

or as identified in the risk assessment / S.O.P. an assistant / buddy system is required

to stand at the cylinders to close off the cylinders in case of an emergency.

16. General

1.6.1 Protective clothing for any welding and cutting operation will vary with the size,

nature and location of the work to be performed. All effort shall be made to ensure

that all oxy-fuel equipment shall be free from oil, grease and hydro-carbons. Flame

retardant clothing shall be worn during cutting, heating or brazing operations.

Materials that can melt and cause severe burns shall not be used as protective

clothing near gas, brazing heating areas e.g. nylon, polyester, etc.

16.2 NOTE: Pockets should be emptied of flammable or readily combustible materials.

Trousers should overlap boot/shoe tops to prevent spatter from getting into

shoes/boots. Frayed clothing is particularly susceptible to ignition and burning and

should not be worn during welding or cutting operations.
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16.3 Gloves

Leather gloves with a minimum of 250mm cuff shall be used to protect the hands and

wrists. lnsulated linings shall be used to protect hands exposed to high radiant energy.

The length of the cuff required shall be determined by the management.

16.4 Aprons

Appropriate aprons to protect the front of the body shall be used as identified in the S.O.p.

16.5 Lee Guards

Flame-resistant leg guards shall be used as identified in the S.O.p. to provide added

protection to the legs and feet.

16.6 Welders Yokes

Welder's yokes or shoulder covers with bibs shall be worn, as identified during the S.O.p.,

during overhead brazing or cutting.

1,6.7 Eve Protection for thermal processes

Only approved eye protection shall be worn that reflects UV rays (BS 675). ln the event of

overhead cutting a full-face shield shall be worn in addition to the eye protection glasses.

16.8 HearineProtection

Ear plugs or equivalent protection, shall be used where noise hazards exist.

17. Ventilation

17.7 Adequate Ventilation / Extraction

17.1.1 Adequate ventilation / extraction {natural or mechanical) shall be provided for all gas

cutting, heating and brazing.

t
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L7.t.2 The operators of oxy-fuel gas equipment shall take precautions to avoid breathing

the fumes / plume directly. This can be accomplished by the positioning of the work

or by ventilation that directs the plume sway from the face. lf this is not possible an

appropriate mask as required by the S.O.P. shall be used.

17.2 Environment for use of Gas Equipment

No gas brazing, heating or cutting shall be carried out unless the atmosphere is non-

flammable and any combustibles or easily vaporized chemical agents have been moved

away or protected from possible ignition or heating, like containers that have been used to

store flammable liquids, fuel and oil tanks of earth moving equipment etc.

17.3 Brazing, Heatins or Cutting Near Combustibles

When brazing or cutting is carried out near combustibles, non-flammable guards shall be

used to protect the combustibles or its containers from heat and sparks.

1-8. Fire Protgction

18.1 Fire Prevention

Where required, as identified through a risk assessment, a competent person or persons in

firefighting shall be assigned to work with operators to extinguish any fires resulting from

gas brazing and cutting operations.

L8.2 Hot Work Authorization

Before welding or cutting operations are carried out in locations not designed for such

purposes, the hot work permit procedures and authorization shall be followed.

Authorization may only be granted by persons who are Subject Matter Experts (SME).

18.3 Cutting of Containers that have Contained Flammables

No brazing, heating or cutting of containers (which include jacketed vessels, tanks, drums or

other similar items that have contained flammable materials may take place.
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19. General

19-1 Brazing, heating and cutting operations pose hazards with regard to fumes, gases

and heat. The workforce should be warned against these hazards and the MSDS be

available and all affected persons trained in the MSDS information and on the

suggested first aid treatment.

!9.2 Labellins for Gas Cvlinders

In order to designate types of gases stored (full or empty) the appropriate labels should be

posted in conspicuous places to designate the different gases.

19.3 Labelling for Hazardous Materials

A number of potentially hazardous materials are used in the fluxes, coatings, covering and

filler metals used in gas brazing, heating and cutting are released into the atmosphere

during welding and cutting. Each component of a potentially hazardous material shall be

identified on the up-to-date MSDS.

L9.4 Labelling for Brazing Filler Metals Containine Cadmium and / or Zinc

Brazing filler metals containing cadmium and/or zinc should carry the relevant information

on tags, boxes or other containers. Cadmium and/or zinc is on of the more hazardous

ingredients of filler metals and should be prominently labelled as such. And up-to-date

MSDS must be available.

19.5 Labelline for Brazing and Gas Welding Fluxes Containins Fluorides / Boron

Containers of brazing and gas welding fluxes containing fluorine / boron compounds should

have labels or tags carrying cautionary information indicating that the contents contain

fluorine / boron compounds.

Warning, Boron is highly flammable!
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20. All gas equipment shall be checked for gas tightness after assembly and before the

torch is lit. Open flames (lighters) shall not be used for leak testing. Leak test

solutions for use on oxygen and fuel gas connections shall be hydrocarbon free.

NOTE: Safety sprays or any other solution I liquids shall not be sprayed inside of hoses or
connections to ease assembly.

2A.L Confined Spaces

Prior to the commencement of work in confined space adequate ventilation shall be

provided as per S.O.P. to minimize the possibility of gas accumulation in confined spaces

because of leaks or improperly closed valves after gas brazing, heating or cutting has been

completed. The torch valves shall be closed and, in addition, the fuel gas and oxygen supply

to the torch shall be positively shut off at a point outside the confined space. Whenever a

torch is not going to be used for a substantial period of time, such as during lunch or

overnight, the torch and hoses shall be removed from the confined space.

21 Flashback Arrestor. Hose Check Valves or euick Couplings {SANS 50730-1} S.O.p.

Only approved flashback arrestors and quick couplings, as detailed in this S.O.p., shall be

used in an oxy-fuel gas brazing, heating and cutting torch system. The devices shall be used

and maintained in accordance with the manufacturer's instructions.

22. Pressure-ReducineReeulators(SANS/EN/tSO2503-2007)

22.1 Approvals

Only pressure-reducing regulators approved by an independent QA authority shall be used

as detailed in this S.O.P.

22.2 Liquefied Petroleum Gas (LPG) Regulators

LPG regulators shall comply with the requirements as stipulated in this S.O.p and be used

only for the gas and pressures for which they are labelled.
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22.3 Resulators shall not be interchanged amons designated sases

Regulators designed for and manufactured for specific gases, shall not be interchanged with

other gases, e.g. Hydrogen, Acetylene and LPG.

23. Gas Cvlinders

23.L. LPG Cvlinder Valves

Only LPG cylinders that incorporate the pressure relief outlet valve shall be used

23.2 Damased Cvlinders

Cylinders suffering from severe damage, corrosion or exposure to fire shall be returned to

the supplier. Any dent in a cylinder exceeding L0mm shall not be used and sent back to the

supplier with appropriate labelling for information to the supplier.

23.3 Gas cylinders shall be stored in a well-ventilated area and secured. Cylinders shall

not be stored in a closed container or confined space.

24.1 Cylinders shall be stored in assigned places away from pathways (at least 1,5m

away), elevators, stairs or gangways in locations where they will not be damaged by

passing or falling objects. Cylinders in storage shall be adequately secured to

prevent falling. Fuel gas cylinders shall not be stored within 1m of an electric power

point, drains, open pits or anywhere, where gas can accumulate.

24.2 Cvlinders Stored Separatelv from Combustibles and Oxvsen

Cylinders in storage shall be separated from flammable and combustible articles/liquids and

from easily ignitable materials (such as wood, grass, paper, packaging materials, oil and

grease) by means of a non-combustible barrier of a height of at least L,6m and that is fire

resistant for at least half an hour, or shall be stored at least 5m away from such combustible

materials.

24. Protection
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25. Chemtane 2 Cvlindgrs

ZS.L Chemtane 2 gas cylinders shall be stored upright and shall not be in direct sunlight.

25.Z All Chemtane 2 cylinders shall be transported in the vertical position and safely

secured.

26. Precautions for Chemtane 2 gas

26.l The cylinder content is not expressed in pressure (kPa) but in weight (kg) as the

pressure inside the cylinder is determined by temperature only. The following

additional precautions apply where Chemtane 2 is used.

Z6.t.t Chemtane 2 is supplied in cylinders in liquid form with vapour above the liquid,

cylinders should therefore be kept upright at alltimes.

26.L.2 The cylinder valve shall be opened slowly as rapid withdrawal can lead to static

electricity or sPark.

26.t.3 The correct regulators and hoses as per this S.O.P. shall only be used.

26.t.4 De-cantering of Chemtane 2 from large cylinders to small cylinders is strictly

forbidden.

2.6.t.5 Ensure all connections are leak proof as the gas is heavier than air and therefore

difficult to detect.
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Analytical Chemistry and Computer Modeling

Standard values were obtained from the literature. Tests were also conducted to fulty
characterize Chemtane 2 cutting fuel combustion properties. Temperature measurements
were made by indirect thermocouple thermom etry in a closed refractory lined chamber of
known heat capacity. Effective heat content was measured versus the enthalpy of propane.

Maximum Flame Temperature: CHEMTANE * OXYGEN

CHEMTANE _ AIR

Effective Heat Content of Gas

@ 60 "F (15.6'C) and 1 arm:

Volume of 6as Produced from Weight of Liquid:

Density of Gas:

Specific Gravity of Gas (compared to air):

Effective Heat Content {or Liquid:

Heat of Vaporization @ latm & boiling pt.:

Density of Liquid: (@ L5.5 oC, 60 oF)

Specific Gravity of Liquid (compared to water):

Stoichiometric Ration :

Typical Oxygen/Fuel Ration for Cutting:

Vapor Pressure: l@Zl.ZS oC, 70 oF)

(@37.78 oC, 100 oF)

(@61.25 0C, 130 0F)

Flash Point:

Explosive Limits: IN AIR:

IN OXYGEN

Boiling Point:

Freezing Point; (from CRC Handbook)
Note: To convert Joules to Cal. Gm. Muttiply joules by 0.239

3315'C
1950'C

6000 "F

3542'F

704.29kjll 2810 BTU/cu ft
57,783kj/kg Z4,Bt2 BTU/tb

551.24 cm' 8.83 ft"/lb

(@0 "C (32 "F)) 7.91g/cm'
(@1s.6 oC (60 oF)) L.8t g/cm,

(@ o oc (32.F)) 1.5

26,559 kj/l j.06,000 BTU/gat

418 kj/kg 180 BTU/tb

0.505 g/cm" 4.Z4tb/gal

0.50s @ 15.6/15.6 oC (60 "F)

3.58 kg Oxygen/kg Fuel (3.58 lb Oxygen/tb Fuel)

20 ft" Oxygen I 6 ft, Fuel (per hr)

8.8 kg/sq cm 125 psig
15.3 kg/sq cm 218 psig
L7.2kg/sqcm 288 psig

-101 oC -150 oF

LEL2,3% UEL9.4%
LELZ,3% UEL 54.6 %

-42"C -43.6 oF

-185 oC -302 oF
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Safety Data Sheet
Chemtane 2 Blended in propane

Version 1.1

Chemtane Energy LLC

sP/r

Danger

Creation dale: Februa ry 202O
Revision date: February ZOZ?

SECTlOll t: ldsntllmton of ttra subdanealmhfiss and
of fie company/undertakinS

1.1. Ptsdurtldenliser
Productname
Chemtane 2 I Formubted by ClemianE Energy LLC

EC No (from ETNECS):203{924 CAS no: t0g-8&0
Index-Nr
REACH Registration numbar Not Required

't.?. Relevant ldentffed use* of t{re subshnce ormixfite
and *ses advlsed agalnet
Rele\lantldentfied u*s :
lnclustrial and pro&ssional.
Uses advlsod agalnst
Consumeruse.

{.3. DetrilE of thecuppfier.of tho safcty d*ta *heet
Company ldenffication
Chen*ane Energy LLC, Suite 3
10902lnter$ate-10 East Sgyto,vn, TX zTSZg
Conts-ct in EU: inmasegana@grdaparatm.com
e+nail addrcss info@ctrerntane,qq!&

l.tl. Em€rg*ncA tolcphonc number
Spill Chern8ec (8m) 424-9300

I11t$-__gttgp"n"V Nationat tnstitute of Todmtogy:
00349{582&tss

SECTIOH 2: Hlrardc idenfiffsati,on

41. Glassification of tfie eubstance or mh&le

CJasslffqafoir aoc. Be$dafoil {EC} I{o lA?ZtiNDilEC
{GLF/GHSI
Flammable liguid: Flam .Lh i-E)ffe{nely flammable liquid and
vapor
Aspiraton hazard: Asp. Tox 1 - May be fatal ffs$ralloriEd
and enters alruays
$padfietaruet organ toxi,city - single STOT SE 3 - May
cauge drorrwinets or dkzineso
Aquaiic Chmnic2 - Hmardoua to the agustic eoviroilnent-
Toxicto aquatic tiEuyith long lasting effeds

Ghsslfioafon acc. to Dlrcctive E?/&iS/EEC * iSSSI4IflECT
F+; Rt2 | Xn; R8S, R66, R67 | N; R5r/53
Extrernelyiammabb.
l'lannfuf may euse lung damage if swallomed.
Repeated exposure may cauee skin drynss orrad<ing.
Vapours may cause drorvsinets and diiziness.
Tgxic to aquatfc organisme, may €us long brm adyerse
e'ffuc-ts in the aquatic envirorynent.
Rkk dvics b man and treanvircnmsnt
Contact u,lth lfiuld may cauee cqld bur6/fost bite

51Feme!V flammable liquid and vapour
May be fatal if swallowed and enters
ainnays
May cause dronsiness or dizziness.
Toxic to aquatic life with long tasting
effects.
EUH066 Repeated exposure may
cause skin dryness or cracking.

2.2. Label elements
.llabeling Pictograms

-Slgnalword

-Hazard $tabmaEB
H224
H3M

H336
v1411

- Precautlonary StabmenE

Plr*eufionary $teEment prsvendon
P210 

$aepawayftomheaUsparks/openPzss ,4Hffi,:ilf,ffii;Xf;J*To"nP24A Grouncl / bontt co-nhlner and reeMng
yz41 equipment' 

use elErosicn-proof
ebdrical, ventilating, and lighting

v242 ffim"r*parkins toots.FZ*g T.akg qrie*ioirary m-easures against

Pz61 ffiiXffiffi r*isuvapours.FZZ'| - 
Use oirly oltOogrs or

w? ["i,ffi1iltr$ffiffiironment.P280 Wbar potediue gloves and eye / face
protection.

I
o



t7

ANNEXURE D

Creation date: February 202A
Revision date: February 2A22

CHEMTANE 2
Standard Operating Procedure (S.O.p.)

Safety Data Sheet
Chemtane 2 Blended in Propane

Version L.1

Chemtane Energy LLC

Precautionary Statement Response
P301 + p31g ,FSWALLOWED: Immediately catl

a POISON CENTER or
docior/physician.
lF ON SKIN (or hair):
RemovelTake ofi immediately all
contaminated clothing. Rinse skin
with water/shswer
IF INI-IALED: Remove victim to
fnesh air and keep at rcst in a
position comfortable for breathing.
Calla POI$ON CENTER or
doctor/physician if you feel unwell.
Do NOT induce vomiting.
ln case of fire: Use water fog,
foam, dry chemicalor carbon
dioxide (CO2) for extinclion.
Collect spillage.
Storage
Store in a well-ventilated place.
Keep container tightly closed. lGep
cool.

P303+P361+p383

P304 + P340

P312

P331
P370 + P378

P39r
Fleceutionary Statement
P403 + P233+ P235

P405 Stcrc la*ed up.
Prcceutlonary $tatenrent DhpoealP501 Dispoae of contents and container

in accordanc8 with local

2.3.slrerhezads 
rEgulations'

Cqntad with liquid rnay oause inflammation or dry skin.

$ECTIOH * CompoeHon/tsrformatlon on ingrcdients
Substarlse I ffktrru: Mixtr$e.

3.1. $ub3un8os

llame EC lrlo. CAS l{o. Corrtenl Cla*atftca0onPropane 7+ggS 200-92?-S
,-Pentane 209692-4 109-6&0
lsohexanes 23244.}2 803O-3{L6
2-Propanol 20+ffi1-7 67€g-0
Sottrol 7OO24-92-g 106g5gl-16-6
Cyclopentane 20e016€ ZAt-yZ-S
2-Melhylpentane 2O?-62..o4 107-BA-g
lsopentane 201-142-g t*704
2,3-Dimethytbutane20l-193$ 7S.29€

REACH Registr:ation number: Not Required
Contains no olher components or impurities which will
inf,uence the classification of ttre product.

3.2. iiixturcs
See 3.1 aboye forcomposition.

SECTION 4: Flrrst ald measunes
il

t[1. Deecfiption of firstaid measurEs
First Aid Gsneml lnformation:
Remove viqtim to uncontaminated arca wearing self
contained breathing apparatus. Keep vic{im warm and rested.
Call a doc{or. Apply artificial respiration if breathing stopped.

>gg%
>'l %
>1V"
>7V"
!, l%
>1?6
>1%
>1%
> 1Va

Remoye victim to unconhminated area wearing self
mntained breatiing appamtus. pGep victim ua-rm and
rested, Call a doctor. Apply artificial respiration if breathing
stopped.
First Aid Skin / Eye:
ln case of frostbib spray with water for at least 1S minutes.
Apply a sterile dressing.
Remove contaminated'clolhing" Drench affecled area with
water for at least 1E minutes. Obtain medical essistan€.
lmmediatety flush eyes wifir water for at least 1S minutes-
FirstAld lngesffon;
Oo not let victim drink anything.
Do NOT induce vomiting.
Get immediate medical advice/attention.

4.1Most importanteympbms and efhcts, bolh acute
and dahyed

ln high concentrathns may cause asphyxiation. Symptoms
may include loss of mobility/consciousness. Maim may not
be aw_are 

9J asplyxiation. ln low conoenlralions may cause
mrcotic effects. Symptoms may include dizziness,
headache, nausea and loss ofco-ordination.
May have damaging effect on respiratory system, central
neryoue system (CNS) and liyer, Depression of CNS.
$ymptoms may include dizziness, headache, nausea,
unconsciousness, initstion of the mucous membranes and
dry coughs. Inegular cardiac activity.

'L3. lndtcatlon of any lmmedlate medlcal attenfloo and
special heatment n€eded
Get immediate medical adyice/attention.

SECTmil 5: Fire ftghting measutrBs

5.1. Exttnguirhlng madla
Suitable extinguishing media
All known extinguishants can be used.

Unsuitable extingulshing media
Oo not use a solid u/iaterstream.

5.2. Speclal h*rards arising from ttre substance or
Itdixture

Speciftc hazards
Exposure to fre may cause eontainers to rupture/explode.
Hazardous combugtjon producE
lf invo,yed in a fire the fullowing toxic and/or mnosive
fumes may be produoed by thermal decomposition:
Carbon dioxide, Garbon monoxide.

5.3. Advice for fire-fighterc
$peclfic methodg
lf possible, stop-Row of product. Move container away orod with water fom a protec-ted position. lf leaking db not
eninguish a flame unless absolutely necessary. 

-

sP/r
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s.pontaneo-us/explosive re.ignition may ocrur. Extinguish any
other fire. Prevent \4,ater used in emerlency cases fom
entering setrcrs and drainage systemJ.
Special protective equipment for ltru-ff qhters
Use self-contained breathing apparatus aid c*remically
pl?tr{* clothing. Ctothing for fire-fighters (inctuding
hehets, protective boots and gloves) conforming mEN +OS
will provide a basic level of prolectiori trom chem'ical
inoidenis. EN 469:2005: prote*ive cfotfring foi nie-tighters.
Performane requirements for protective eioilring fu rtredJi,ting.

SECTION 6: Accidental release measunag

6,1. Perconal prccautions, prclecffve equipment and
emergency prccedurcs
Consider the risk of potentially explosive atmospheres.
tsvacuate area. Ensure adequate air ventilation. Use self
contained_breathing apparatus and chemicaily protective
clothing.. Etiminate ign ition sour@s. prevenl fiom entering
se$iers, basements and workpits, or any place where its 

-
arcumutation can be dangercus.

6.2. Environmentat prucautions
Try to stop release.

6.3. Methods and mabrial forcontainmentand
Cleaning up
V."*itrt" ?rea. Keep away from ignition sources (including
staticdisch.arg_es). Evacuate area-. prevent evaporation O[
covering with foam. Absorb excess liquid spilhle on
inorganic adsorbent matefial sudr as line sandltrrick Oust etc,
Place $penl adsorbent in sealed padtages and contact
specialist uaste disposal contras{or.

E.4. Referande to other sections
See also sec*ions 6 and .13-

SECTION 7: Handling and storage

7.{. Prccautions forsafe haadling
Only experienced and properly instircted persons should
handle the product. The substanca rnust be handled in
accordanoe with good industrial hygiene and saftty
procedures. Avoid mntaci with skin. Use only properly
specited equipment which is suiteble for this prod'uct, its
qupgl.y pressure and trempenature. Contac* yolr suppiier if in
doubt. Take precautionary measures againit statii
discfiarges. Ensure eguipment is adequately earthed. purge
arr.lrom system before introdudng prduct Do not smoke
while handting product. Assss the risk of potentially
explosive atposphere and the need for exlbsion-pioof
eguipment Consider the use of only non-sparkingiools.
Ensure the complete systern has b6en loris regujady;
checked for leaks befoie use. Reftr to dupptie/i trandting
instructions. Suck back of water into the idntainer must 5'e
prevented. Do not allow baddeed into the container. prctect
cylinders fom physical damage; do not drag, roll, slide or
drop. tlVhen mouing cylinderc, even for short distanoes, use a
cart (trolley, hand truok, etc.) deslgned to transport cylinders.

Leave valire protefrion caps in place until the container has
been secured against either a wall or bench oi placed in a
container stand and is ready for use. lf user experiences
any.difficulty operating cylinder valve discontinile use anO
contast supplier. Never afternpt to repair or mortify
container valves or safety retiif oeviies. pamage'd valves
should be reported immeOiately to the supplier.-Keep
container valve ouflets dean aird ftee foiri contaminates
particrularly oil end water" Replace valve outlet caps or
plugs and container caps where supplied 

"s.ooii"=container is disconnected ftom equpment Glose container
valve after each use and wtren erhpiy, even if still
connected to equipment. Never attempt to transfer products
from one cy,inder/@ntainer tu anothei. trlevei ,su dir"ct
fiame.or electrical heating devices to raise the pressure of a
container. Do not remove or deface labets provideO Oy tne
suppller for the identification of the cylindei contents.

7.?. Conditions for safe storage, including any
incompatlbilities
Observe all regulations and local requirements regarding
storage of containers. Segregate from other oxida*nts in
*of9.l&ep container below eS"C in a well ventilated place.
Containers should be stored in the verfical poiiiion anO
ryope{y sedued to prevent falling over. Stdred @ntainers
should be,periodically checked foi general conditions and
teakage. Gontainer valve guards or cErps should be in
place. Store containers inlocation fee fom fire risk and
away from sources of heat and ignition. Keep away from
combustibte materiats. All electrical eguipmdnt in 6e
storage areas should be compatible with the risk of
potentiatly explosive atrnosphere. Containers should not be
stored in condilions likely to en@urage corrosion.

7.3. Specific end use(s)
None.

SECTION 8: Erpmure controls/pemonal protection

8.1. Control parameters
Exposurc limitnalue
Value type

Great Britain - LTEL

$alue ilote

6oo ppm EH ,s/07

ProducUingredient
name

Type Erposure
Lor€Term

Value
m9/kg

Population Etrect

,-penlane DNEL Dermal 4t2 Wortefs sy$

DNEL lfihalation 3000
mg/m3

Wsrkers sys

DNEL Dermal 214 Consumer sys

ONEL lnhalation 643
mo/m3

Consumer sys

DNEL Oral 214 Consumer sys
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safety shoes when handling cylinders.
l$O 20545 Safety footrrvear

ReBpimtory protecllon
Keep 6elf contained breathing apparatus readily aveilable
tor emergency use. Use SCBA in the event of high
concentratlons. The selection of tho Rospiratory proteclirle
Device (RPD) must be based on knoivn or anticipated
exposure levelo, the hazards ofthe product and the sab
working limits of the setected RFD. irvhen allowed by a risk
assessment Resplratory Protective Equipment (RpE) may
be used.

Prsdlctod No Effect Conqentratiors
l{ol applicabla

8.2. Expoauro controls
Appropriate enginesrlng controlB
A risk asses$nent should be conducted and docum€nted in
eaci worft area to assess the risks related b lhe use of the
product and to selectthe ppE that matches thE relevant risk.
The following recommendations $hould be consldered. Gas
detsc{ors should be used when quantlties of flpmmable
gases/vapours may be released. Consider work permit
syslem e.g. for malntenance activtties. Syslems under
pretsure should be regularly decfted for leaftages. provide
adeguate genenal or local ventilation. Keep mncentrations
well betow omupalional exposure timib.

Parconal proLctivo Equlpment
Eye and faco protection
Proted eyes, faoe and skin fom lquid splashes. Wash
hands, foresnns and fece thoroughly after handlifl0 ctemical
products, before ealing, emoking anrl using the lavatory and
at the end of lhe working perlod. lllJbar a face -ehield when
transfilling and breaking lranefer connections. Safety
eyewear, SoSSles orface-shield to 8N166 should b€ used to
svoid expoaure to liquid splashes. Full-&ce mask
recommended.

Guideline:
CEN: EN136 Respiratory prohctive devicos. Full face
masks. Requiremenls, tesling, mad{ng,

Sklr proisstlon
Hand prohctlon
Advice:
Wear cold inEulatiilg gloves,
Guk eline;
EN 511 Protedivo gloyes agalnst cold.

Chemically resirtant gloves complying with EN 374 should be
wom at all timss when handllng chemical produds if a risk
aasessment indicates this is neceasary
Material:
NltrilB
Guidsline:
EN 374-1X213 Probdive gloves ageinst chemicals afld
fiicroorganisms

Bodf protBcgon
Proted eyes, face and skin from contac{ with product. Keep
suitsble chemically reshtant protectirE clothing readily
available for emergency use. Personal proteciti\re equipment
for the body should be selected based on the ta6k being
performed and the rlsks invofrred.
Guideline;
EN 943: Protaclive clolhing against liquid and gaseous
fiemicals. aerosols and solid particles.

Otherprc&ction
Wear flame r€i$tant rctardant clothiog. Take prgcautionary
measuros again8l static disfiarges, Wear working gloves atd

Guideline:
EN 136: Resplratory protective devices. Full he masks.
R6quir€ments, t5eting, marking,
Material:
FilterAX
Guideline:
EN i4387:-Respirdtory protectir,e devices. Gas fitter{s) and
combined fitter(s). Requirements. testing, marking

Environmenlal ExposurE Controlg
Refer lo loca, regulataons for restriction of emissions to tho
strno$pllere, S€€ section 13 for specific melhods for wasle
product treatment. Provide adequate general or local
ventilation.

$ECnON 9: Phyrical and ehemlcal proporfiost

9.1. Infomnatlon on ba$is Bhysical and chemical
propsrfies
General lnformation

Appaarancercoloun Colourless liquid.
Odour: Faint. Poor warning properties at low
c0ncentretions.
Odour&rcohold:
Odourthreshold ie subjective and inadequale to wam for
over expooure.
ilelt ng polrlts -lA5"C
Boilidg point -{2'C
Flesh poitt -105 'C

Vapour Pressura 2,1,1 oC: 8,5299 bar
Relathre dencfty, gas; 2,48
Solubltity Inwabn t0 mg/l
Fartitlon eooificlgn* [-oc,tanolrwa&ri No data avellable.
AtrElgnltion smporatutE! 450 'c
Rolativc dEnsity, llquid: 0,SS53
Vlecoslty 0,11 cp at -60 .C

S,2. Ot$cr lnformetion
GasrvapQur heavier than air. May accumulate in confinod
spaces, partiqrlarly at or below ground level.

SECTIO|{ 10: $tabillty and reactivity
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10,1. Roactvity
Unreadive und6r normal conditions.

10.2. Chemlcat stabitity
Stable und8r normal condilions.

103. Possiblllty ol hazardou8 ruactiolrs
qal fgln potentiat exptosive atmo$phere in air., May react
violently with oxldants.

10.{ Colldldonstoavold
Keep *raytom hmthparlolopen flffirGlhot surEcss. - No
smoking.

{C.&l'lcomNH+mlol&Il
Air, Oddiser.

lO.G. Hazardous decomposlfion prcducila
LMer normal conditione of storage and use, hazardoue
decomposifion prducts should rrot m proOuceO. It lnvohd in
a fire thefttlfryiry toxic andor @nosivb fumes may bc
produced by thefinal decomposition:
Carbon dioxide, Carbon monot&le.

SECI|OII ll: Toxtcologkrt rnfomffion

1 t.{. lnformagon on toxlcologlcat €firct8
Affit6oraltoxhltl
Valse: LB50
$pedesl Raf
Valrc ln non-dandard unit :2.000 nrgtkg
Sligtrflyioxic.

Acrrte lnialatim ioricfty
Value: LC50
Spec*es: Rat
Valre in non-s&andard unit >EE O m{dl
Sligh{ytoxis.
Acub dormal toxlcity
Sligfrty to{c
Acute to$ctty other fouteB
May he &tal if owallowed and entrss allways.
3*ln ln{ta{on
Not daetltled aE an im'tant Rep€ated erposure may cause
skin dryness or ffickiog. May cause dermamtF Ay sidn
contacf-
ElliBlnttffion
Not €la$sfied as an irdlant May 0ause mild, short-&fifi
dhcomfiort to eps-
$onqitffion
This srHanceis not da$sitred a6 a s6n$iliBer.
Rsf€atod dcB&xlclty
Nrtexpected to cauredemagetooryam irom prolongsd or
rereied erposure.
Assesmsnt mutEgenklty
There is no ovidence of mr.6agenicpobnlial.
Asso€6rtent csftilnggBrilclty
No evidene of carf,{oogeniceftcts.
AEsorolmnt torlclty to ruprcduction
No indirxtion of to$ceftcfs.
AEs€ss.EBnt nesatogen hity

|-

No indication of teratogenic eft cts.

SECnOil 12: Erotogicat lnformation

12.1. Toxictty
May cause longterm adwrse effeds in the aquatic
environment.

fcute and prolonged toxlctty ftlh
Specier: Rainbov, trout (Oncoihynchus mykiss)
Exposure time:96 h
Value type: LCSO
Value in standard unit mg/l:4,26 mg/l
Acuts toxrclty aquatic lnverbbrabs
Species; Oaphnia magna
Exposuretims {A h
Value type; EC50
Value in standad unit mgl; 2,7 mg/l
Toxlclty aquatic plants
Species: Algae
Exposufe time: 72 h
Value typs: NOEC
Value in slandard unit mgn: 7,Sl mg/l
Species: Algae
Ex0osur6 fme: 72 h
Value !pe: EC50
Value in standard unit mgr: 1l1,l mgfr
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atmoephere.

2,Sd
Photo
Half lile

ln urater

laz. Bloaccumuldivo potefflal
Not dehrrnined

1ln ilobllttylnsoil
Beoause of its high vola$lity, ttE p{oduct is unlik€ty to
cause grour$ orwater po[u[0n.

It 5. kstls of PST and v*E as$ffirnent
Nol clasolffed as PBT0tvputs.

i'6. O&crEdrereeeffF*
None

SECflSI l& Diepoeal con$dsmffons

13.t. W*b &e*nent rnflrod*
e not_Scharg€ intoaEaswherEliem is I riskof toming
an elelmlw mixture wih air. lrlbste produc* shqrld be
{amd lhrough a flitabl€ burtsrwith hash bac* anestor.
Toxicand crrraslye gasee fonrFd during gombusian
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should be ecrubbed befure diecfrargeto atmorphere. Do not
olscilarge lfi! ary phce wherE its acermulaffwr couu be

Cgrkd st+pliEr lf guidance h rcquired. tlppooe
or conElntsr via euppliar only.

SEGIIOiI lit: Tnaneport inforrnthn
ADFJRID

I't {. Uil fimtrr 107i

"Lr. 
Ult FlEfrshlFplllg mme

LIQLTEFTED pETROLEUM cAS (PROPANE)

!f's. lt:rnarot hmr clffi{s*}
Class:3
Classlfcation Cdo: Fl
Labds;3
Harsd number: gg
Brnrgenoy Aa0on Code: gyE
Tunn€l Gode: (D/E)

!43. Paatin! group (rasklng lmfucdoll]

1{.f. Enylunmontsl hffijd8
Envf onrpntally Hqzadous.

f +8. Spehl pecautlom for user
Nona.

ItD6

l*.1. Uil numb6r tOIs

14"2. Ull pmperchlpptng nare

LTQUBFTED psrRoLEUM 6A5 (PROPANE)

t.l.S, Trrnrport ll*f,fll GlffirlsE,
Qlaes:3
Labale:8
BNs: F-E,$,D

l4*. Paoldng grnup (packtng lnrtrucfon)

,t 5, E rymnmBnt l lrornls
Enuironmeffery Hazall,ou8

f{,6. SpEchl prucadorrc fur u*er
Nom.

!-{:1. Jfanaport ln butk accordlng to Anns tt of
tARFOtTSfrS and rtrc IBC cod;
Subclane narne: PE.ffAriIE (ALL ISOMERS)
$hp type requlrsd; B
Pollu$on cabgory: y

t*.1. Ull numbsr 1075

'l{.e. U+pn per shhptng ffirm

LTQUETTED PgTROLzuM CAS (PROPANE)

I,ATA

14.t. Uil numbsr 1O7S

{4,2. Ul{ properahlpping r.ms

LIQUEFTED PETROLEUM CAS (PROPANE)

t4.t ?ransport hdzard class{os}
Class:3
Labels:3

1,f,4. Pactdng group (packlng lnstrucuon)

14.5. Envlmnmental hazad$
Endronmentally Hazardous.

t4.0, Special pracaufJonc for user
None.
Othor transport lnfornrafi on
At/oid trans-port on vehides whele fte toad space is not
separated from the drivefs compartnent. Engure vehiAe
driver Is awae of the potential fr'azarOs of motoad inJ-
knows what to do in the event of an accident or an
emergency. B€fore transporting produd containere ensure
that they are_fifmly secured. Ensure that the cylinder valve
is closed and not haking. Ensure thal ttle valve ouflel cap
nut orplug (where prorlded) is conecfly fitted. Ensure iliat
tne vatrre protsction device (where provided) is conecilv
fitted. Ensure adequate ventilalion. Ensure .orpii"ni"'"ftn
applicable regulatiofis.

SECTIOII {3: Reguhbry tnfonnation

I6-1. Safoty, hoalth and envtronmental
ngulalbnsileglela$on rpeclflc for fim substhneo or
mixturs
Seveso Direclive OBIB2iEC: Cowred.

{5,2. Chomrcal safoty as8esomont
CSA has been canied out

SECnOl{ 16: Otfiar information

Ensure all nationeUlocel Egulationg arc observed. Ensure
operators uncleEtantl the flammability hazard. The hazad
of asphyxiation Is ofien overlook€O anO must Oe siressea'
during op€rator training. Before using this produc{ in any
new proess orexperiment, a horoush material
compaUbility ard safety study should be canied out.
Advics
Whilst pmpar care has been taken in the preparaffon of thls
document, no liabillty for injury or damage reiultins fromlh
use can be accepted. Details giuen in this documeirt are
betieved to b€ coned at the time of going to press,
Further lniormation
Note:
lMren uslng this document care should be taken, as ths
dgcimal sign and its position aompties wih rufes'Ortiie
structure and drafting of intemational standards, and is a
cornma qn the line.
As an e)ampl6 2,OOO is t$o (to three decimEl places) and not
tlrro thou8and, whilsl 1.000 is one thousand arid not 6ne {to
three decimal places).

End ofdocument


