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Phase 1 Site Condition Report for
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SUMMARY OF RECOMMENDATIONS
Where further assessment is required it is indicated with a “Y” in the right hand column

Operation Biogas plant
ENVIRONMENTAL ASSESSMENT

Site Workers Site laid with hardstanding. HSE guidance to deal with
operational chemicals.

Groundwater Site laid with hardstanding. Site drainage to deal with effluent.
Surface Water No risk to local surface watercourses.
Conclusions. Low environmental risk.

This summary is based on the full report that provides the detailed assessment of the ground risks
affecting the development and how to manage them. It should not be used in isolation.



GRM

TABLE OF CONTENTS

1 INTRODUCTION..................................................................................................... 1

2 SITE DETAILS........................................................................................................ 2

3 CONDITION OF THE LAND AT PERMIT ISSUE.................................................... 4

4 PHASE I CONCEPTUAL MODEL........................................................................... 9

5 CONCLUSIONS.................................................................................................... 11

APPENDICES

Site Boundary and Location Plans Appendix A
Historical Site Investigation Data Appendix B
Historical OS Maps Appendix C
Environmental Data Summary Appendix D
Materials Data Safety Sheets Appendix E



GRM

GRM/P5495/SC.1 1

1 INTRODUCTION

1.1 PREAMBLE
GRM Development Solutions Limited (GRM) have been appointed by Helen Theaker
(Environmental Technologist) (Client’s representative) on behalf of Unilever Ltd
(Client) to compile a Phase 1 Site Condition Report for a biogas plant located within
the Unilever Factory site in Burton-upon-Trent.

The report is required by the Environment Agency for a retrospective application for
an environmental permit relating to an Anaerobic Digestion Plant (waste operation)
and an ‘Installation’ (burning biogas). For ease of reporting, the term ‘biogas plant’ will
be used within the report in reference to the waste operation and installation..

A desk study report and site inspection form Phase I of the report and are combined
with the Environment Agency’s Site Condition Report Template (ref. H5 SCR) to
produce the Phase 1 Site Condition Report.

1.2 OBJECTIVES OF THE SITE CONDITION REPORT
The principal aims of the Site Condition Report are as follows:

a) Obtain information, from easily accessible sources, about the soil and groundwater
conditions within the area of the site.

b) Determine potential ground related contamination hazards within the site
boundaries that may affect the site condition.

1.3 INFORMATION SOURCES
The following sources have been used for the identification and assessment of
potential ground hazards:

Relevant British Standards

British Geological Survey (BGS) Geology Map Scale 1:50,000 Sheet 141
Loughborough.

Historical Ordnance Survey (OS) Maps

Environmental Data Supplier (report from Emapsite)

Environment Agency Website: http://www.environment-agency.gov.uk/

A previous borehole investigation by GRM, dated 30th November 2010, ref
GRM/P5341)

DEFRA/Environment Agency Contaminated Land publications and DoE
Industry Profiles

Client supplied information including: the location of the site, operational
drawings, site specific operational information.

Other technical references used throughout this document are detailed in the text.

http://www.environment-agency.gov.uk/
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2 SITE DETAILS

Name of the Applicant Unilever UK Ltd Burton on Trent

Activity address Wellington Road, Burton on Trent,
DE14 2AB

National Grid Reference SK 23454 22683

Document reference and dates for Site
Condition Report

- at permit application
- at surrender

GRM/P5495/SC1
Application: JUNE 2010
At surrender: N/A

Document references for site plans
(including location and boundaries)

Appendix A: Site with installation
boundary marked
Appendix A: Site with surrounding
sites and boundaries shown

2.1 SITE DESCRIPTION
The Unilever site is situated in an industrial area approximately 1km south-east of the
centre of Burton on Trent, Staffordshire. The Biogas plant is located in the western
section of the Unilever Site which is bounded to the north by the Coors brewery site,
with the Trent and Mersey canal and Shobnall marina beyond; to the north-east by
offices and large retail stores and to the north-west by a number of retail distribution
warehouses and offices. The north-western and northern site boundaries are formed
by a brook (partially dry for some months of the year). Further west is the Trent and
Mersey canal. A disused steel manufacturer’s fabrication site is located to the south-
west of the site and a petrol station, self-storage warehouses and retail car sales unit
are located to the south-east of the site.

The Unilever site as a whole extends to approximately 6.59 hectares, of which 3.72
hectares is covered with buildings. The site itself is relatively flat and houses a
mixture of open yards, processing plant, warehousing, offices, car parking,
workshops and the bio-gas plant.

2.2 PROCESS DETAILS
A site inspection was conducted by GRM on 13th May 2011. The installation is set up
to burn the biogas produced by the on-site waste water treatment plant (WWTP),
which is currently disposed of by flaring. The installation consists of the conditioning
tank, from which the biogas originates, the biogas treatment area, the boiler house
and the piping to connect the three facilities.

The WWTP was commissioned in 2008 and has been in continuous use since May
2009. It currently produces on average 2100m3 biogas/day but has capacity to
produce 7350 m3 biogas/day (depending on the concentration and throughput of the
waste it processes). The Waste Operation contains both Anaerobic and Aerobic
reactors. It currently processes 250m3 of effluent from the food factory per day, but
has the capacity to process 600m3 per day. The average COD reduction is 98%. The
WWTP is operated by 4 people, all part-time, two operators from the Site Services
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department, a contractor, and an Environmental Technologist from the Quality,
Health, Safety and Environment (QSHE) department.

The biogas treatment area contains a flare, a scrubber (which removes hydrogen
sulphide), a gas pressurizing unit, and a drier (which removes moisture from the gas).
The flare is located upstream of the bio-gas plant, so any gas that is flared will not be
treated.

There are three boilers in the boiler house, which were all installed in 1991. Boilers 2
and 3 (only) have been fitted with burners that are suitable for burning biogas. The
boilers undergo a thorough NDT (non-destructive test) every 5 years, a safety service
every year, a maintenance service monthly and an evaporation test weekly. The
layout of the biogas plant is illustrated on the plan contained in Appendix A.

The Unilever site obtained ISO 14001 in 2005 and operates an integrated
management system, which is periodically audited by SGS UK Ltd.
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3 CONDITION OF THE LAND AT PERMIT ISSUE

Environmental setting including:

 Geology
 Hydrogeology
 Surface Waters

River Terrace Deposits underlain by
Mercia Mudstone Solid Strata.

River Terrace Deposits classified by
the EA as a Secondary A Aquifer.
Mercia Mudstone as a Secondary B
aquifer.

SPZ Inner Zone Located on site.

Brook to the north of the site; Canal
further north; River Trent 1.5km west
of the site.

Pollution history including:

 Pollution incidents that may have
affected land

 Historical land-uses and associated
contaminants

 Any visual/olfactory evidence of
existing contamination

 Evidence of damage to pollution
prevention measures

See sections 3.6 and 3.9.

Evidence of historic contamination, for
example, historical site investigation,
assessment, remediation and verification
reports (where available)

GRM borehole drilled on site in
November 2010. Analysis of two solid
samples reported no significant
contamination.

No groundwater sample taken from
the borehole (now backfilled). Data
from on-site boreholes in Appendix B.

Baseline soil and groundwater reference
data

Borehole log and analysis results
contained in Appendix B

Supporting
information  Phase 1 Site Condition Report

3.1 HISTORICAL DEVELOPMENT OF THE SITE
A review of the available historical Ordnance Survey (OS) maps gives an insight into
the development of the site and can highlight potential hazards. Extracts of the maps
reviewed are provided in Appendix C. Relevant differences between each edition are
highlighted below.

1884: The earliest map reviewed shows the site located within an agricultural field,
which is bisected by a farm track leading to Ordish’s Farm to the south of the site. A
Sand Pit is illustrated to the immediate west of the site; a brook flows west to east
approximately 20m north of the site and railway sidings and malthouses are located
100m further north. Residential and industrial areas of Burton-upon-Trent are
illustrated approximately 600m north and east of the site.
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1901: A Malthouse is located to the immediate south of the site, associated railway
sidings run through the site to the north. The Sand Pit to the west of the site is no
longer illustrated; a Gravel Pit is illustrated 50m to the north of the site. The number of
sidings to the north of the site has increased.

1923: A Pumping Station is located to the south west of the site and an increased
number of sidings run across the site. The Gravel Pit has extended to the south-east
of the site. Allotment Gardens are located on land 50m north-west of the site whilst
increased residential and industrial development is evident to the north and east.

1937: No change to the site.

1949-50:  No change to the site. The southern section of the neighbouring gravel pit
is identified as a Refuse Heap. Ordish’s Farm  is now Shobnall Farm (with a tank). An
Engineering Works is located 200m east of the site.

1964: No sidings are illustrated on site. A Food Factory and Depot have been
constructed on land along Wellington Road to the east of the site.

1973: No change to the site. A Waste Tip is illustrated on the allotments to the north
west of the site. Tanks and additional structures are located to the north of the site.

1992: No change to the site.

2002: No change on site. Warehouses/Depots have been constructed on Shobnall
Farm land to the south and west of the site.

2011: Tanks are illustrated to the east of the site. A commercial unit has been
constructed to the west of the site.

The hazards identified are summarised in the table below.

Significant Features identified on OS Maps:
Historical sand and gravel extraction and landfilling.
Local industrial land use.

3.2 ANTICIPATED GEOLOGY
The BGS Geological Sheet for this area shows superficial deposits of the Holme
Pierrepont Sand and gravel member over a solid geology of the Mercia Mudstone
Group.

The log for the borehole advanced on site by GRM in October 2010 (Appendix B)
reports the following geological sequence:

Made Ground: Concrete, sub-base and sandy clay with gravel of brick and
quartzite to 0.65mbgl.

River Terrace
Deposits: Silty fine to coarse sand and gravel from 0.65 – 7.75mbgl.
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Mercia Mudstone: Medium dense very clayey fine to coarse sand from 7.75 –
7.9mbgl.
Very stiff slightly silty clay from 7.9 – 8.7mbgl.
Weak slightly weathered Mercia Mudstone from 8.7 – 9.2mbgl

3.3 HYDROGEOLOGICAL INFORMATION
The underlying superficial strata (sand and gravels) have been classified by the
Environment Agency as a secondary A aquifer; the underlying solid strata is classified
as a secondary B aquifer.

Information from the GRM borehole log reports wet soils from 1.5mbgl, consistent
with reported groundwater levels in the range 1.5 – 2.2mbgl across Burton-upon-
Trent. Groundwater flow is likely to be towards the north-east.

 There are two groundwater abstraction licenses within the Unilever site:

 329.7m depth. Licence ref.3/28/24/79/G (19 May 1969). Max quantity of water
= 199,114m3/year.

 9m depth. Licence ref 3/28/24/94/G (6 July 1982). Max quantity of water
420,480 m3/year.

A further 6 abstractions are located within 250m of the site. The primary uses include
cooling and evaporation and process waters. The site is recorded to be located in the
inner zone (Z1) of Source Protection Zones (SPZ) relating to the on-site boreholes.

Water quality data from the on-site borehole is contained in Appendix B. This
information does not, however, provide an indication of concentrations of typical
brownfield contamination.

3.4 HYDROLOGICAL INFORMATION
Local surface water features include:

A partially culverted brook flowing along the eastern site boundary and under
the Unilever site to the north.

Trent and Mersey Canal to the west of the site.

River Trent to the west of the site.

Although the site is within 250m of zone 2 and 3 indicative fluvial floodplains (see
Appendix D), the locality benefits from flood barrier protection.

There are no surface water abstraction licenses within 500m of the site.

3.5 MINERAL RESOURCES
The site is not located within an area at risk of instability due to historical coal mining.

A number of gravel/sand pits were illustrated within 100m on the site on the historical
mapping.

3.6 ENVIRONMENTAL INFORMATION
Environmental information has been acquired from Emapsite. There is a considerable
amount of data and not all of it is relevant to this appraisal. Therefore, summary
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sheets are presented in Appendix D, along with copies of data sheets relevant to this
report. The full set of data will be held on file by GRM.

A summary of the relevant information not included elsewhere in this report is
presented below:

No operational landfills within 500m; 5 local authority landfill sites within 250m.

Pollution Incidents to Controlled Waters.

1 Registered Waste Treatment Site.

1 licensed discharge consent within 250m.

4 recorded pollution event within 250m (fumes/dust).

4 radioactive substance consents within 250m.

11 IPC permits within 250m.

Notification of Installations Handling Hazardous Substances

17 Industrial uses within 250m (e.g. factories, tyre retail, tanks, sub stn, vehicle
retail).

1 Fuel Station within 250m.

3.7 INVASIVE PLANT SPECIES/ECOLOGY
Ecological issues can have a significant effect on developments. GRM is not a
specialist in this topic and has not conducted such a survey. However, GRM
endeavour to report easily recognisable issues such as Japanese Knotweed, Giant
Hogweed, badger sets etc, when seen on site. None were recorded during the site
visit.

3.8 RADON ASSESSMENT
The site is not located within an area where radon protection is required for new
development.

3.9 CONTAMINANTS OF CONCERN
The site is located within a food factory and, since the late 1800’s, has been crossed
by railway sidings and bounded by backfilled gravel pits. Accordingly, should an
intrusive Phase 2 investigation be required, there are contaminants that are generally
tested for as a matter of course as their prevalence on brownfield sites is renowned.
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Contaminants include:

Arsenic Copper

Cadmium Nickel

Chromium Zinc

Lead Phenols

Mercury cyanide (total)

Selenium pH

Water soluble
sulphate

PAH (polycyclic
aromatic
hydrocarbons)

PCB

As there are no enclosed office spaces within the plant, the potential risk posed by
landfill gas is considered negligible. Therefore no monitoring for methane and carbon
dioxide is required.

With respect to the operation of the plant, MSDS certificates have been supplied for
chemicals and lubricants used on site. Materials Safety Data Sheets (MSDS) are
contained in Appendix E; the products are summarised below:

 Hydrovane Fluid Force – Compressor lubricant oil.
 Dispelair – Foam control agent (kerosene/mineral oil).
 Drewfloc – Polymer (Petroleum distillates, Ethoxylated Alcohols).
 Hydrochloric Acid
 Nutromex N – Urea and Ammonium Nitrate (30% N).
 Sodium Chloride (Salt).
 Sodium Hydroxide.
 Vithane – Sulphuric acid, Aluminium salt, Octadecahydrate, Zinc Chloride,

Manganese, Sulphate, Monohydrate.
 Divosan Hypochlorite – Sodium Hypochlorite.
 Ferric Chloride.
 Genesol 38 – Aqueous solution of polycarboxylic acid.
 Genesys LF – aqueous solutions of neutralised phosphonic acid.
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4 PHASE I CONCEPTUAL MODEL

4.1 POTENTIAL SOURCE – PATHWAY – RECEPTOR

The consideration of contamination is based upon the principles of risk assessment,
using the ‘source-pathway-receptor’ model in order to establish the presence, or
potential presence, of a pollutant linkage.

To create a risk, contamination must have the potential to cause harm to susceptible
targets or receptors such as humans, the water environment or the built environment.
The potential for harm to occur requires three conditions to be satisfied:

The presence of substances that may cause harm (SOURCE).

The presence of a target which may be harmed (RECEPTOR).

The existence of a plausible pollutant linkage between the source and the
receptor (PATHWAY).

In the absence of a plausible pollutant linkage there is no risk. Where a potential
linkage is identified in order for it not to pose a risk to the identified receptor(s) it must
be broken.

The site currently houses a bio-gas plant, which recycles waste from the food
processes to power the on-site boilers. Run-off is collected within a drainage system,
which connects to that laid across the site, the on-site water effluent treatment works
and foul sewers.

The site was historically an agricultural field which then housed a number of railway
sidings as commercial (brewing) operations expanded in Burton-upon-Trent. The site
has, since the removal of the sidings in the 1960’s, formed part of a food factory (yard
area to the rear of the works).

Historical sand and gravel extractions surrounding the site have been partially
backfilled with refuse. Potential contaminants of concern for the whole site include
those listed in Section 3.9.

The primary human health receptors are staff on site. The site is laid with concrete,
as are the surrounding yard areas. For the operational site, the primary pathways of
concern include dermal contact, ingestion and inhalation with operational chemicals.
However, adherence to health and safety guidance will reduce such risks to negligible
levels.

Ground gas is not considered to pose a risk to the site.

For controlled waters, the primary receptor for the site is the underlying Secondary A
aquifer and on site boreholes (Source Protection Zone). The primary pathways of
concern are leaching of contaminants and vertical migration to the groundwater.  The
presence of site drainage and hardstanding cover significantly reduces the risk posed
to controlled waters.

The pollutant linkage model is illustrated in detail on the following page.
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5 CONCLUSIONS
The Phase 1 Site Condition report has shown the operation of the biogas plant does
not pose an unacceptable environmental risk to identified receptors.

Prepared by

R P Sutton MRICS
(Principal Environmental Consultant)

Reviewed & Approved
by

Dr W S Peacock FGS CGeol
(Director)

When required in-house geological, geotechnical, environmental, structural and civil staff helped to produce this
document.
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Borehole
Number

Site

Client Equipment:

GROUNDWATER INSITU TESTING STRATA RECORD

Installation/ Depth Depth/Type/Ref N Value Depth Level Key Description
(m) (m) (m) (mAOD)

Remarks: Water Observations, Chiselling, Installations etc

Burton-on-Trent (HQ) Tel: 01283 551249
Market Harborough Tel: 01858 414981

GRM Project ref:

Crew: Logger:

Email: mail@grm-uk.com  Web: www.grm-uk.com

Depth
Casing

Hole Started Hole Complete

Ground Level mAOD

Cable-Percussion Borehole

Scale:

(Sample Blows) (m)

SAMPLES

Depth/Type

(m)

Coordinates:

Backfill

Soils wet from 1.5m.

Test Type: S = Standard Penetration Test, C = Cone Penetration Test.
N values reported are uncorrected. N value 50/275 = 50 blows in 275mm.

Marmite

Unilever PLC

25/10/2010 25/10/2010

DFoxwell Drilling

Pilcon

P5341

NR/DF

-

0.00E
0.00N

BH1

-
-
-
-

-

-
-

-

-

0.40/D/1
0.50/D/2

0.80/D/3
1.00-1.50/B/5

1.05/C/4

1.90/D/6
2.00-2.50/B/8

2.05/C/7

2.90/D/9
3.00/C/10

3.00-3.50/B/11

3.90/D/12
4.00/C/13

4.00-4.50/C/14

4.90/D/15
5.00/C/16

5.00-5.50/B/17

6.00/D/18
6.10/C/19

6.10-6.60/B/20

7.00-7.50/B/22
7.05/C/21

7.80/D/23
7.90/SPTLS/24
7.90-8.50/B/25

8.50-8.70/B/26
8.70-9.00/D/27

9.00/SPTLS/28

1.05 C

2.05 C

3.00 C

4.00 C

5.00 C

6.10 C

7.05 C

7.90 C

9.00 C

N=40 (3,7,7,10,11,12)

N=27 (2,4,5,6,7,9)

N=28 (3,5,5,7,7,9)

N=28 (3,4,4,6,8,10)

N=31 (3,4,5,6,9,11)

N=23 (3,3,4,5,7,7)

N=28 (3,4,5,7,7,9)

N=32 (3,5,6,7,9,10)

50/45mm (15,10,50,0,0,0)

0.23
0.38
0.46
0.65

5.50

7.75
7.90

8.70

9.20

Concrete.(MADE GROUND)

Subbase.(MADE GROUND)

Soft dark brown and black sandy clay with
occasional fine to coarse angular to subrounded
gravel including brick and quartzite.(MADE GROUND)

Firm grey very sandy clay with some fine to coarse
subrounded gravel of quartzite.(MADE GROUND)

Medium dense brown slightly silty fine to coarse
SAND and GRAVEL including quartzite. Stained grey
from 0.65m to 1.5m. (RIVER TERRACE DEPOSITS)

Medium dense brown slightly silty medium to coarse
SAND and GRAVEL including quartzite. Soils stained
black from 5.5m to 7.0m. (RIVER TERRACE DEPOSITS)

Medium dense red brown very clayey fine to coarse
SAND.(MERCIA MUDSTONE GROUP)

Very stiff red brown locally grey slightly silty
CLAY.(MERCIA MUDSTONE GROUP)

Weak red brown locally green slightly weathered
MUDSTONE.(MERCIA MUDSTONE GROUP)
End of Borehole at 9.20 m

1

2

3

4

5

6

7

8

9

10

11

12

13

14

1:75

mailto:mail@grm-uk.com
http://www.grm-uk.com/
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TEST REPORT 

 
GRM DEVELOPMENT SOLUTIONS SOIL SUITE 

 

P5341 - MARMITE 

 

REPORT NO. E10/GRM/254/001 

ORDER REFERENCE: CRS/P5341 DATE OF ISSUE: 29/11/2010 

DATE & TIME OF SAMPLING: NOT PROVIDED  DATE OF RECEIPT: 15/11/2010 DATE OF TESTING: 15 TO 25/11/2010 

 

NCA SAMPLE REFERENCE: 10-15930   CLIENT SAMPLE REFERENCE: BH1 

SAMPLE MATRIX: Clay   SAMPLE LOCATION: D2 

MOISTURE CONTENT: (%) 13   SAMPLE DEPTH: 0.5m 

STONE CONTENT: (%) 19   VISUAL DESCRIPTION: Brown gravelly clay 

 

Acenaphthene (mg/kg) < 0.1   Arsenic (mg/kg) 13.7 

Acenaphthylene  (mg/kg) < 0.1   Cadmium (mg/kg) < 2.5 

Anthracene  (mg/kg) < 0.1   Chromium (Hexavalent) (mg/kg) < 1.1 

Benzo (a) anthracene (mg/kg) < 0.1   Chromium (Total) (mg/kg) 24.7 

Benzo (a) pyrene (mg/kg) < 0.1   Copper (mg/kg) 3.7 

Benzo (b) fluoranthene (mg/kg) < 0.1   Lead (mg/kg) 10.3 

Benzo (g, h, i) perylene (mg/kg) < 0.1   Mercury (mg/kg) < 0.7 

Benzo (k) fluoranthene (mg/kg) < 0.1   Nickel (mg/kg) 15.3 

Chrysene (mg/kg) < 0.1   Selenium (mg/kg) < 5.0 

Dibenzo (a,h) anthracene (mg/kg) < 0.1   Zinc (mg/kg) 34.6 

Fluoranthene (mg/kg) < 0.1      

Fluorene (mg/kg) < 0.1   PHENOLS CONTENT (mg/kg) < 1.1 

Indeno (1, 2, 3,-cd) pyrene (mg/kg) < 0.1      

Naphthalene (mg/kg) < 0.1   PH VALUE
 
  7.3 

Phenanthrene (mg/kg) 0.1      

Pyrene (mg/kg) < 0.1   SOM (%) 1.6 

        

TOTAL PAH CONTENT  (mg/kg)                       1.6   Cyanide (Total) (mg/kg) < 1.1 

     Sulphate (As SO4) (mg/l) 171 

 
NOTES: 
1. Analysis was carried out in accordance with NCA method statements: MS - CL - PAH, MS - CL - Phenols (Skalar), MS - CL - Anions, MS - CL - ICP Metals, MS - CL - Chromium, MS - CL - Cyanide, 

MS - CL - TOC (SOM) and BS 1377: Parts 1 and 3 : 1990. 
2. Testing was carried out on an air dried sample for all tests with the exception of phenols, cyanide and hexavalent chromium that were determined on an as received sample. 
3. Concentrations are reported as a percentage mass of the dry soil passing the 10mm BS test sieve, where appropriate these results have been corrected for moisture content but not stone content. 
4. Moisture Content was determined in accordance with NCA method statement MS - CL - Sample Prep, oven dried at <30˚C. 
5. Stone Content was determined in accordance with NCA method statement MS - CL - Sample Prep and refers to the percentage of stones retained on the 10mm test sieve. 
6. Sample was supplied by customer. 
7. MCERTS accreditation does not cover mercury, cyanide, chromium (hexavalent), anthracene, acenaphthylene, total PAH (USEPA list 16), SOM, sulphate and pH value. All testing is UKAS 

accredited with the exception of SOM, sulphate, cyanide and hexavalent chromium. 

 
 
............................................................. 
J. Gane 
Environmental Laboratory Manager 
Nicholls Colton Analytical 

 

GRM Development Solutions Ltd 
Laurus House 
First Avenue 
Centrum 100 
Burton Upon Trent 
Staffordshire 
DE14 2WH 
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TEST REPORT 

 
GRM DEVELOPMENT SOLUTIONS SOIL SUITE 

 

P5341 - - MARMITE 

 

REPORT NO. E10/GRM/254/002 

ORDER REFERENCE: CRS/P5341 DATE OF ISSUE: 29/11/2010 

DATE & TIME OF SAMPLING: NOT PROVIDED  DATE OF RECEIPT: 15/11/2010 DATE OF TESTING: 15 TO 25/11/2010 

 

NCA SAMPLE REFERENCE: 10-15931   CLIENT SAMPLE REFERENCE: BH1 

SAMPLE MATRIX: Clay   SAMPLE LOCATION: D3 

MOISTURE CONTENT: (%) 14   SAMPLE DEPTH: 0.8m 

STONE CONTENT: (%) 9.0   VISUAL DESCRIPTION: Brown gravelly sandy clay 

 

Acenaphthene (mg/kg) < 0.1   Arsenic (mg/kg) 24.3 

Acenaphthylene  (mg/kg) < 0.1   Cadmium (mg/kg) < 2.5 

Anthracene  (mg/kg) < 0.1   Chromium (Hexavalent) (mg/kg) < 1.1 

Benzo (a) anthracene (mg/kg) < 0.1   Chromium (Total) (mg/kg) 15.9 

Benzo (a) pyrene (mg/kg) < 0.1   Copper (mg/kg) 7.6 

Benzo (b) fluoranthene (mg/kg) < 0.1   Lead (mg/kg) 11.4 

Benzo (g, h, i) perylene (mg/kg) < 0.1   Mercury (mg/kg) < 0.7 

Benzo (k) fluoranthene (mg/kg) < 0.1   Nickel (mg/kg) 11.1 

Chrysene (mg/kg) < 0.1   Selenium (mg/kg) < 5.0 

Dibenzo (a,h) anthracene (mg/kg) < 0.1   Zinc (mg/kg) 25.5 

Fluoranthene (mg/kg) < 0.1      

Fluorene (mg/kg) < 0.1   PHENOLS CONTENT (mg/kg) < 1.1 

Indeno (1, 2, 3,-cd) pyrene (mg/kg) < 0.1      

Naphthalene (mg/kg) < 0.1   PH VALUE
 
  7.3 

Phenanthrene (mg/kg) < 0.1      

Pyrene (mg/kg) < 0.1   SOM (%) 1.3 

        

TOTAL PAH CONTENT  (mg/kg)                       < 1.6   Cyanide (Total) (mg/kg) < 1.1 

     Sulphate (As SO4) (mg/l) 379 

 
NOTES: 
1. Analysis was carried out in accordance with NCA method statements: MS - CL - PAH, MS - CL - Phenols (Skalar), MS - CL - Anions, MS - CL - ICP Metals, MS - CL - Chromium, MS - CL - Cyanide, 

MS - CL - TOC (SOM) and BS 1377: Parts 1 and 3 : 1990. 
2. Testing was carried out on an air dried sample for all tests with the exception of phenols, cyanide and hexavalent chromium that were determined on an as received sample. 
3. Concentrations are reported as a percentage mass of the dry soil passing the 10mm BS test sieve, where appropriate these results have been corrected for moisture content but not stone content. 
4. Moisture Content was determined in accordance with NCA method statement MS - CL - Sample Prep, oven dried at <30˚C. 
5. Stone Content was determined in accordance with NCA method statement MS - CL - Sample Prep and refers to the percentage of stones retained on the 10mm test sieve. 
6. Sample was supplied by customer. 
7. MCERTS accreditation does not cover mercury, cyanide, chromium (hexavalent), anthracene, acenaphthylene, total PAH (USEPA list 16), SOM, sulphate and pH value. All testing is UKAS 

accredited with the exception of SOM, sulphate, cyanide and hexavalent chromium. 

 
 
............................................................. 
J. Gane 
Environmental Laboratory Manager 
Nicholls Colton Analytical 

 

GRM Development Solutions Ltd 
Laurus House 
First Avenue 
Centrum 100 
Burton Upon Trent 
Staffordshire 
DE14 2WH 
 





















A
P
P
E
N
D
I
X

C































A
P
P
E
N
D
I
X

D

























A
P
P
E
N
D
I
X

E



 

Material Safety Data Sheet 

Hydrovane Fluid Force 2000hr Warranty Vane Lubricant 

Hydrovane  Fluid Force 2000hr Warranty Vane Lubricant  
Version 1.1 

Effective Date 05.03.2007 
According to EC directive 2001/58/EC 

 

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING 

Material Name CompAir Fluid Force 2000hr Warranty V ane Lubricant 

Product Type/Use Compressor oil. 

Product Code 001B9895 

Telephone:                                          +44-(0) 151-350-4000               
Fax:             +44-(0) 151-350-4843 
 
Emergency Tel:                                  +44 -(0) 151-350-4595                                                        
 

Manufacturer/Supplier   Shell UK Oil Products Limited 
PO Box 3 
Ellesmere Port  
CH65 4HB 

    United Kingdom 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

Preparation Description  Highly refined mineral oils and additives.  

  Additional Information   The highly refined mineral oil contains <3% (w/w) DMSO-                             

                                                                extract, according to IP346. 
 

3. HAZARDS IDENTIFICATION 

EC Classification   Not classified as dangerous under EC criteria. 

 
Health Hazards  Not expected to be a health hazard when used under normal conditions. 

Prolonged or repeated skin contact without proper cleaning can clog the 
pores of the skin resulting in disorders such as oil acne/folliculitis. Used 
oil may contain harmful impurities. 

     Signs and Symptoms Oil acne/folliculitis signs and symptoms may include formation of black 
pustules and spots on the skin of exposed areas.  Ingestion may result 
in nausea, vomiting and/or diarrhoea. 

Safety Hazards Not classified as flammable but will burn. 
Environmental Hazards Not classified as dangerous to the environment. 
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4. FIRST AID MEASURES 

General Information Not expected to be a health hazard when used under normal 
conditions. 

Inhalation No treatments necessary under normal conditions of use. If 
symptoms persist, obtain medical advice. 

Skin Remove contaminated clothing. Flush exposed area with water 
and follow by washing with soap if available. If persistent 
irritation occurs, obtain medical attention.  

Eye Contact Flush eye with copious quantities of water. If persistent 
irritation occurs, obtain medical attention. 

Ingestion In general no treatment is necessary unless large quantities 
are swallowed, however, get medical advice. 

Advice to Physician   Treat symptomatically. 

5. FIRE FIGHTING MEASURES 

Clear fire areas of all non-emergency personnel 

Specific Hazards Hazardous combustion products may include: A complex 
mixture of airborne solid and liquid particulates and gases 
(smoke). Carbon monoxide. Unidentified organic and inorganic 
compounds. 

Extinguishing Media   Foam, water spray or fog. Dry chemical powder, carbon 
      dioxide, sand or earth may be used for small fires only. 

Unsuitable Extinguishing Media             Do not use water in a jet.  
 
Protective Equipment for Firefighters Proper protective equipment including breathing apparatus must 

be worn when approaching a fire in a confined space. 

6. ACCIDENTAL RELEASE MEASURES 
    
    Avoid contact with spilled or released material. For guidance on selection of personal protective 
  equipment see Chapter 8 of this Material Safety Data Sheet. See Chapter 13 for information on 
  disposal. Observe all relevant local and international regulations. 

Protective measures Avoid contact with skin and eyes. Use appropriate containment 
to avoid environmental contamination. Prevent from spreading 
or entering drains, ditches or rivers by using sand, earth, or 
other appropriate barriers. 

     Clean Up Methods   Slippery when spilt. Avoid accidents, clean up immediately.  
Prevent from spreading by making a barrier with sand, earth or 
other containment material. Reclaim liquid directly or in an 
absorbent. Soak up residue with an absorbent such as clay, 
sand or other suitable material and dispose of properly. 

                 Additional Advice    Local authorities should be advised if significant spillages 
cannot be contained. 
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7. HANDLING AND STORAGE 
General Precautions Use local exhaust ventilation if there is risk of inhalation of 

vapours, mists or aerosols. Properly dispose of any 
contaminated rags or cleaning materials in order to prevent 
fires. Use the information in this data sheet as input to a risk 
assessment of local circumstances to help determine 
appropriate controls for safe handling, storage and disposal of 
this material. 
 

Handling      Avoid prolonged or repeated contact with skin. Avoid inhaling 
vapour and/or mists. When handling product in drums, safety 
footwear should be worn and proper handling equipment 
should be used. 

 
Storage      Keep container tightly closed and in a cool, well-ventilated 

place. Use properly labelled and closeable containers. Storage 
Temperature: 0 - 50°C / 32 - 122°F 
The storage of this product may be subject to the Control of 
Pollution (Oil Storage) (England) Regulations. Further 
guidance maybe obtained from the local environmental agency 
office. 

Recommended Materials   For containers or container linings, use mild steel or high 
density polyethylene. 

Unsuitable Materials    PVC. 
Additional Information :    Polyethylene containers should not be exposed to high 

temperatures because of possible risk of distortion. 
Exposure to this product should be reduced as low as 
reasonably practicable. Reference should be made to the 
Health and Safety Executive's publication "COSHH 
Essentials". 

8. EXPOSURE CONTROLS, PERSONAL PROTECTION 

        Occupational Exposure Limits 
Exposure Controls The level of protection and types of controls necessary will 

vary depending upon potential exposure conditions. Select 
controls based on a risk assessment of local circumstances. 
Appropriate measures include: Adequate ventilation to control 

   airborne concentrations. Where material is heated, sprayed or 
mist formed, there is greater potential for airborne 
concentrations to be generated. 

Personal Protective Equipment   Personal protective equipment (PPE) should meet 
recommended national standards. Check with PPE suppliers. 
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Respiratory Protection    No respiratory protection is ordinarily required under normal 

conditions of use. In accordance with good industrial hygiene 
practices, precautions should be taken to avoid breathing of 
material. If engineering controls do not maintain airborne 
concentrations to a level which is adequate to protect worker 
health, select respiratory protection equipment suitable for the 
specific conditions of use and meeting relevant legislation. 
Check with respiratory protective equipment suppliers. Where 
air-filtering respirators are suitable, select an appropriate 
combination of mask and filter. Select a filter suitable for 
combined particulate/organic gases and vapours [boiling point 
<65 °C (149 °F)] meeting EN371. 
 
 

Hand Protection     Where hand contact with the product may occur the use of 
gloves approved to relevant standards (e.g. Europe: EN374, 
US: F739) made from the following materials may provide 
suitable chemical protection: PVC, neoprene or nitrile rubber 
gloves. Suitability and durability of a glove is dependent on 
usage, e.g. frequency and duration of contact, chemical 
resistance of glove material, glove thickness, dexterity. Always 
seek advice from glove suppliers. Contaminated gloves should 
be replaced. Personal hygiene is a key element of effective 
hand care. Gloves must only be worn on clean hands. After 
using gloves, hands should be washed and dried thoroughly. 

 
 

Application of a non-perfumed moisturizer is recommended. 
Eye Protection     Wear safety glasses or full face shield if splashes are likely to 

occur. Approved to EU Standard EN166. 
 

Protective Clothing   Skin protection not ordinarily required beyond standard issue 
work clothes. 
 

Monitoring Methods    Monitoring of the concentration of substances in the breathing 
zone of workers or in the general workplace may be required 
to confirm compliance with an OEL and adequacy of exposure 
controls. For some substances biological monitoring may also 
be appropriate. 
 

Environmental Exposure Controls Minimise release to the environment. An environmental 
assessment must be made to ensure compliance with local 
environmental legislation. 
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9. PHYSICAL AND CHEMICAL PROPERTIES 

 

Appearance    : Reddish. Liquid at room temperature . 
  Odour     : Slight hydrocarbon . 

pH     : Not applicable. 
Boiling point    : > 280 °C / 536 °F estimated valu e(s) 
Pour point    : Typical -24 °C / -11 °F 
Flash point    : Typical 240 °C / 464 °F (COC) 
Explosion / Flammability  
limits in air   : Typical 1 - 10 %(V) (based on min eral oil) 
Auto-ignition temperature  : > 320 °C / 608 °F 
Vapour pressure   : < 0.5 Pa at 20 °C / 68 °F (esti mated value(s)) 
Density    : Typical 890 kg/m3 at 15 °C / 59 °F 
Water solubility   : Negligible. 
n-octanol/water partition 
coefficient (log Pow)  : > 6 (based on information on similar products) 
Kinematic viscosity   : Typical 150 mm2/s at 40 °C / 104 °F 
Vapour density (air=1)   : > 1 (estimated value(s))  
Evaporation rate (nBuAc=1)  : Data not available 

 

 

10. STABILITY AND REACTIVITY 
 

Stability    : Stable. 
Conditions to Avoid   : Extremes of temperature and direct sunlight. 
Materials to Avoid   : Strong oxidising agents. 
Hazardous 
Decomposition Products : Hazardous decomposition products are not expected to      
                                                      form during normal storage. 

 
11. TOXICOLOGICAL INFORMATION 
 
Basis for Assessment   : Information given is based on data on the components   

  and the toxicology of similar products. 
Acute Oral Toxicity     : Expected to be of low toxicity: LD50 >2000 mg/kg, Rat 
Acute Dermal Toxicity   : Expected to be of low toxicity: LD50 >2000 mg/kg,   
                                                                      Rabbit 
Acute Inhalation Toxicity   : This product is not expected to pose an inhalation   

  hazard under conditions of foreseeable use. 
Skin Irritation  : Expected to be slightly irritating. Prolonged or repeated   
                                                                      skin contact without proper cleaning can clog the pores  

  of the skin resulting in disorders such as oil    
  acne/folliculitis. 

Eye Irritation     : Expected to be slightly irritating. 
Respiratory Irritation    : Inhalation of vapours or mists may cause irritation. 
Sensitisation     : Not expected to be a skin sensitiser. 
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  Repeated Dose Toxicity   : Not expected to be a hazard. 
Mutagenicity     : Not considered a mutagenic hazard. 
Carcinogenicity  : Product contains mineral oils of types shown to be    
                                                                   non-carcinogenic in animal skin-painting studies. Highly   

  refined mineral oils are not classified as carcinogenic by  
  the International Agency for Research on Cancer (IARC).    
  Other components are not known to be associated with   
  Carcinogenic effects. 

Reproductive and  
Developmental Toxicity   : Not expected to be a hazard. 
Additional Information    : Used oils may contain harmful impurities that have 

accumulated during use. The concentration of such    
impurities will depend on use and they may present risks    
to health and the environment on disposal. ALL used oil   
should be handled with caution and skin contact avoided  
as far as possible. 
 

12. ECOLOGICAL INFORMATION 
 
Ecotoxicological data have not been determined specifically for this product. Information given is 
based on a knowledge of the components and the ecotoxicology of similar products. 
 
Acute Toxicity  : Poorly soluble mixture. May cause physical fouling of    
                                                                      Aquatic organisms. Expected to be practically non toxic:    
                                                                      LL/EL/IL50 > 100 mg/l (to aquatic organisms) (LL/EL50   
                                                                      expressed as the nominal amount of product required to  
                                                                      prepare aqueous test extract). Mineral oil is not  
                                                                      expected to cause any chronic effects to aquatic  
                                                                      organisms at concentrations less than 1 mg/l. 
Mobility      : Liquid under most environmental conditions. Floats on    
                                                                      water. If it enters soil, it will adsorb to soil particles and  
                                                                      will not be mobile. 
Persistence/degradability  : Expected to be not readily biodegradable. Major   
                                                                      constituents are expected to be inherently    
                biodegradable, but the product contains components    

  that may persist in the environment. 
Bioaccumulation    : Contains components with the potential to bioaccumulate. 

 
Other Adverse Effects  : Product is a mixture of non-volatile components, which   
                                                                     are not expected to be released to air in any significant  
                                                                     quantities. Not expected to have ozone depletion  
                                                                      potential, photochemical ozone creation potential or  
                                                                      global warming potential. 
 
13. DISPOSAL CONSIDERATIONS 
Material Disposal    : Recover or recycle if possible. It is the responsibility of the 

  waste generator to determine the toxicity and physical 
  properties of the material generated to determine the  
  proper waste classification and disposal methods in   
  compliance with applicable regulations. Do not dispose    
  into the environment, in drains or in water courses. 
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Container Disposal     : Dispose in accordance with prevailing regulations, preferably to 

  a recognised collector or contractor. The competence of the 
  collector or contractor should be established beforehand. 

Local Legislation     : Disposal should be in accordance with applicable regional, 
  national, and local laws and regulations. 
  EU Waste Disposal Code (EWC) : 13 02 05 mineral-based   
  non-chlorinated engine, gear and lubricating oils. Classification   
  of waste is always the responsibility of the end user. 

 
 
14. TRANSPORT INFORMATION 
 
ADR 
This material is not classified as dangerous under ADR regulations. 
 
RID 
This material is not classified as dangerous under RID regulations. 
 
ADNR 
This material is not classified as dangerous under ADNR regulations. 
 
IMDG 
This material is not classified as dangerous under IMDG regulations. 
 
IATA (Country variations may apply) 
This material is not classified as dangerous under IATA regulations. 
 
 
15. REGULATORY INFORMATION 
The regulatory information is not intended to be comprehensive. Other regulations may apply to this 
material. 

EC Classification  : Not classified as dangerous under EC criteria. 
EC Symbols   : No Hazard Symbol required 
EC Risk Phrases  : Not classified. 
EC Safety Phrases  : Not classified. 
EINECS   : All components listed or polymer exempt. 
 
TSCA    : All components listed. 

 
Other Information   : Environmental Protection Act 1990 (as amended). Health and 

  Safety at Work Act 1974. Consumers Protection Act 1987. 
  Control of Pollution Act 1974. Environmental Act 1995. 
  Factories Act 1961. Carriage of Dangerous Goods by Road 
  and Rail (Classification, Packaging and Labelling) Regulations. 
  Chemicals (Hazard Information and Packaging for Supply) 
  Regulations 2002. Control of Substances Hazardous to Health 

Regulations 1994 (as amended). Road Traffic (Carriage of      
Dangerous Substances in Packages) Regulations. 
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Merchant Shipping (Dangerous Goods and Marine   
Pollutants) Regulations. Road Traffic (Carriage of Dangerous  
Substances in Road Tankers in Tank Containers)  
Regulations. Road Traffic (Training of Drivers of Vehicles  
Carrying Dangerous Goods) Regulations. Reporting of  
Injuries, Diseases and Dangerous Occurrences Regulations. 
Health and Safety (First Aid) Regulations 1981. Personal 
Protective Equipment (EC Directive) Regulations 1992. 
Personal Protective Equipment at Work Regulations 1992. 

 
 
16. OTHER INFORMATION 
 
R-phrase(s) 
 

Not classified. 
 
 
 
 
MSDS Version Number   : 1.1 
MSDS Effective Date    : 05.03.2007 
MSDS Revisions    : A vertical bar (|) in the left margin indicates an amendment 

  from the previous version. 
 
MSDS Regulation    : The content and format of this safety data sheet is in 

   accordance with Commission Directive 2001/58/EC of 27   
July 2001, amending for the second time Commission        
Directive 91/155/EEC. 

 
MSDS Distribution    : The information in this document should be made available
          to all who may handle the product. 
 
 
Disclaimer     :  This information is based on our current knowledge and is 

                intended to describe the product for the purposes of health, 
   safety and environmental requirements only. It should not 

therefore be construed as guaranteeing any specific     
property of the product. 
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WHITEBIRK IND. ESTATE, BLACKBURN, U.K. BB1 5SX   Tel: 00 44 (0) 1254 52222.  Fax. 00 44 (0) 1254 664224
Email: info@bbchem.co.uk       www.bbchem.co.uk 

PRODUCT SAFETY DATA SHEET
___________________________________________________________________________________________________

SECTION 1: IDENTIFICATION

Product: DISPELAIR DP 139 Revision: 21st February 2008
Type of Product: FOAM CONTROL AGENT
Producer: BLACKBURN CHEMICALS LTD
Address: Whitebirk Industrial Estate Telephone:           +44(0)1254 52222

Blackburn  Facsimile: +44(0)1254 664224
Lancashire, BB1 5SX Email: lab@bbchem.co.uk

                                         U.K.                                                      Emergency Telephone  +44(0)1254 52222
___________________________________________________________________________________________________

SECTION 2: HAZARDS IDENTIFICATION

This product is not hazardous according to EC criteria; however, prolonged and repeated skin contact causes defatting
of the skin and may give rise to skin conditions including dermatitis.

___________________________________________________________________________________________________

SECTION 3: COMPOSITION

Component                Einecs No.                 R. Phrase                  Concentration Range
Odourless Kerosene 265-149-8                  R 65                                      < 15%
Mineral Oil 265-169-7          < 40%
Workplace exposure values exist for the following constituent: Mineral Oil

___________________________________________________________________________________________________

SECTION 4: FIRST AID MEASURES

PRODUCT IN EYES: Rinse thoroughly with water for at least 15 minutes. Obtain medical attention                 . 
PRODUCT ON SKIN: Remove contaminated clothing. Wash thoroughly with soap and water.
PRODUCT INHALED: Under normal conditions of use no acute inhalation hazard is anticipated.
PRODUCT INGESTED: DO NOT INDUCE VOMITING. Obtain medical attention.

___________________________________________________________________________________________________

SECTION 5: FIRE FIGHTING MEASURES

Suitable extinguishing media:  carbon dioxide, foam, dry chemical powder, water spray. Do not use water jets.
Cool tanks and containers exposed to fire with water.
Cover spills, which are not burning, with foam or sand.
Special protective equipment for fire fighters:   respiration and eye protection in case of smoke.
In a fire this product will release oxides of carbon and hydrocarbon vapours.
___________________________________________________________________________________________________

SECTION 6: ACCIDENTAL RELEASE MEASURES

Shut off source of spill if possible. Prevent entry into sewer or water course.
Absorb spilled liquid with sand or earth. Transfer to suitable clearly marked containers for disposal in accordance with national 
and local regulations.
___________________________________________________________________________________________________

SECTION 7: HANDLING AND STORAGE

HANDLING PRECAUTIONS:  Handle in accordance with good industrial hygiene practices. Avoid contact with eyes and skin.
Wash  hands thoroughly after contact.

STORAGE PRECAUTIONS:  Store between 5°C and 30°C.  Extremes of temperature may adversely affect the viscosity and 
stability of this product.

___________________________________________________________________________________________________
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SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

EXPOSURE LIMITS:   Mineral Oil mist 5mg/m3 (8hr TWA)

EXPOSURE CONTROLS:    Wear  Nitrile rubber gloves and goggles or a visor to protect the eyes. Contaminated clothing 
should be changed as soon as reasonably practicable. Wash underlying skin with soap and water. 
Respiratory  protection  is  unnecessary  providing  the  concentration  of  mists  and  fumes  are 
adequately controlled.

___________________________________________________________________________________________________

SECTION 9: TYPICAL PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Amber liquid
Odour: Characteristic
S.G.: Approx. 0.88  @ 20°C
Boiling Point: >  200 ºC
Flash Point: >  75 °C (Does not support combustion at 55 ºC )
Autoflammability: >  200°C
Explosive properties: Upper limit 8% ,lower limit 0.6%
Oxidising properties: Not applicable
Solubility in water: Forms a good emulsion
Viscosity: 30 cPs @ 20º C

___________________________________________________________________________________________________

SECTION 10: STABILITY AND REACTIVITY

Hazardous reactions:   None
Materials to avoid:    Strong oxidising agents
Thermal decomposition products:    Oxides of carbon, hydrocarbons and particulate matter.

__________________________________________________________________________________________________

SECTION 11: TOXICOLOGICAL INFORMATION

EYES:  Unlikely to cause more than transcient stinging or redness if accidental eye contact occurs. 
SKIN: Unlikely to cause harm to the skin on brief or occasional contact but prolonged or repeated contact may 

cause Dermatitis.
INHALATION: At normal ambient temperatures this product will be unlikely to present an inhalation hazard because of its low 

volatility.
INGESTION: This product has low systemic toxicity.  If aspiration occurs (e.g. During vomiting) this can lead to intense 

irritation of the lung tissue, and chemically induced pneumonia.

___________________________________________________________________________________________________

SECTION 12: ECOLOGICAL INFORMATION

Ecotoxicity: 
Fish toxicity: > 10 mg/l *

              Respiration inhibition:
EC50                    > 1000 mg/l *

Biological elimination:  > 80%  *

             Some constituents have a potential to bioaccumulate

             * Based on chemically similar product
___________________________________________________________________________________________________
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SECTION 13: DISPOSAL CONSIDERATIONS

Dispose of via an authorised waste disposal contractor in accordance with local regulations.
Incineration may be carried out under controlled conditions providing the local regulations for emissions are met.

___________________________________________________________________________________________________

SECTION 14: TRANSPORT INFORMATION

R.I.D. / A.D.R. class:         None
I.A.T.A. class:                    None
I.M.D.G. class:                   None

___________________________________________________________________________________________________

SECTION 15: REGULATORY INFORMATION

EC labelling

- Symbol (s) None
- R Phrase (s) None
- S Phrase (s) None.

___________________________________________________________________________________________________

SECTION 16: OTHER INFORMATION

Changes: 
___________________________________________________________________________________________________

The information contained herein is based on the present state of our knowledge and is intended to describe our products 
from the point of view of safety requirements.  It should not therefore be construed as guaranteeing specific properties.
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registered in various countries
336019

MSDS Number:  R0557333
Version:  2.0

Conforms to EU Directive 1907/2006/EC  -  MSDS_UA

1. IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE 
COMPANY/UNDERTAKING

Ashland
P.O. Box 8619
NL3009 AP, Rotterdam
Netherlands

EUSMT@ashland.com

Emergency telephone
+1-800-ASHLAND (+1-800-274-5263/+1-606-329-
5701) , or contact your local emergency telephone 
number at 112

Product Information
+31 10 497 5000 (in the Netherlands), or contact your 
local CSR contact person

Product name Drewfloc™ 2585 POLYMER
™ Trademark, Ashland or its subsidiaries, registered in various countries

Product code 336019
Product Use Description Flocculating agent

2. HAZARDS IDENTIFICATION

Not a hazardous substance or mixture according to EC-directives 67/548/EEC or 1999/45/EC.  

3. COMPOSITION/INFORMATION ON INGREDIENTS

Hazardous Components CAS-No. EINECS-No. Concentration Symbol(s) R-phrase(s)
Distillates (Petroleum), 
Hydrotreated Middle

64742-46-7 265-148-2 >=15 - <25% Xn  R65 

Ethoxylated alcohols 
(C12-18)

68213-23-0 >=2,5 - <5% Xi  N R41 R50 

For the full text of the R-phrases mentioned in this Section, see Section 16.

4. FIRST AID MEASURES

General Information
First aid is not normally required.  If symptoms develop, seek medical attention.

Eyes
Flush eyes with water at least 15 minutes. Get medical attention if eye irritation develops or persists. 

Remove contact lenses.
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Skin
Take off contaminated clothing and shoes immediately. Wash off immediately with plenty of water.

Ingestion
Do not induce vomiting without medical advice. Never give anything by mouth to an unconscious 

person. Consult a physician if necessary.

Inhalation
Move to fresh air. If symptoms persist, call a physician. In case of shortness of breath, give oxygen.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media
ABC powder, Water mist, Carbon dioxide (CO2), Dry chemical  

Unsuitable extinguishing media
DO NOT USE:   Halons 

Hazardous combustion products
Carbon oxides, nitrogen oxides (NOx) 

Thermal decomposition
no data available

Precautions for fire-fighting
Do not allow run-off from fire fighting to enter drains or water courses. Keep containers and 

surroundings cool with water spray. Prevent fire extinguishing water from contaminating surface water or 
the ground water system. Fire residues and contaminated fire extinguishing water must be disposed of in 
accordance with local regulations. 

Personal protective equipment
In the event of fire, wear self-contained breathing apparatus. Use personal protective equipment.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Persons not wearing protective equipment should be excluded from area of spill until clean-up has 

been completed. Material can create slippery conditions.  

Environmental precautions
Prevent further leakage or spillage if safe to do so.
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Methods for cleaning up
Neutralize with chalk, alkali solution or ammonia. Soak up with inert absorbent material (e.g. sand, 

silica gel, acid binder, universal binder, sawdust). Large spills should be collected mechanically (remove by 
pumping) for disposal. Keep in suitable, closed containers for disposal.

Other information
Comply with all applicable federal, state, and local regulations. Forms slippery/greasy layers with water.

7. HANDLING AND STORAGE

Handling
Do not breathe vapours or spray mist. For personal protection see section 8. Smoking, eating and 

drinking should be prohibited in the application area. No special handling advice required. Normal measures 
for preventive fire protection.

Storage
Store in original container. Keep containers tightly closed in a dry, cool and well-ventilated 

place.  Stable under recommended storage conditions. Protect from frost.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure Guidelines

General advice
These recommendations provide general guidance for handling this product.  Personal protective 

equipment should be selected for individual applications and should consider factors which affect exposure 
potential, such as handling practices, chemical concentrations and ventilation.  It is ultimately the 
responsibility of the employer to follow regulatory guidelines established by local authorities. Ensure that 
eyewash stations and safety showers are close to the workstation location. 

Exposure controls
Provide sufficient mechanical (general and/or local exhaust) ventilation to maintain exposure below 

level of overexposure (from known, suspected or apparent adverse effects).

Eye protection
Safety glasses with side-shields

Skin and body protection
Wear as appropriate:

Safety shoes
Wear resistant gloves (consult your safety equipment supplier).
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Respiratory protection
No personal respiratory protective equipment normally required.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical state liquid
Form no data available
Colour white 
Odour hydrocarbon-like
Boiling point/boiling range 98,00 °C
Melting point/range  -15 °C

Sublimation point no data available
pH 4@ 10 g/L
Flash point (>)100,00 °C, Closed Cup
Ignition temperature no data available
Evaporation rate no data available
Lower explosion limit / Upper explosion 
limit

no data available

Dust explosion class no data available
Dust explosion constant no data available
Burning number no data available
Particle size no data available
Vapour pressure no data available
Vapour density no data available
Density 1,03 g/cm3 @ 68 °F / 20 °C 
Bulk density no data available
Solubility Water soluble
Partition coefficient: n-octanol/water no data available
log Pow no data available
Autoignition temperature no data available
Viscosity, dynamic (<)4.000 mPa.s @ 20 °C 
Viscosity, kinematic (>)7 mm2/s @ 40 °C
Hydrolysis no data available
Physico-chemical removability no data available

10. STABILITY AND REACTIVITY

Stability
No hazards to be specially mentioned.    
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Conditions to avoid
Exposure to moisture. 

Incompatible products
Acids

Hazardous decomposition products
Carbon oxides, nitrogen oxides (NOx) 

Hazardous reactions
 Hazardous polymerisation does not occur. 

11. TOXICOLOGICAL INFORMATION

Exposure routes
Skin contact, Eye Contact, Ingestion

Eye contact
no data available

Skin contact
According to the classification criteria of the European Union, the product is not considered as being 

a skin irritant.

Ingestion
Not known to be harmful if swallowed.

Inhalation
Not known to be harmful if inhaled.

Aggravated Medical Condition
no data available

Symptoms
no data available

Target Organs
no data available

Acute oral toxicity : LD50  mouse: > 5.000,000000 mg/kg

Acute inhalation toxicity

Distillates (Petroleum), Hydrotreated Middle (64742- : no data available
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46-7 )
Ethoxylated alcohols (C12-18) (68213-23-0 ) : no data available

Acute dermal toxicity

Distillates (Petroleum), Hydrotreated Middle (64742-
46-7 )

: no data available

Ethoxylated alcohols (C12-18) (68213-23-0 ) : no data available

12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability)

Biodegradability
Distillates (Petroleum), Hydrotreated Middle (64742-
46-7 )

: no data available

Ethoxylated alcohols (C12-18) (68213-23-0 ) :  Biochemical oxygen demand: 98 % 

Physico-chemical removability :  The product can be eliminated from water by abiotic 
processes, e.g. adsorption on activated sludge.

Bioaccumulation : The bioaccumulation potential cannot be determined.

Ecotoxicity effects

Toxicity to fish : 96 h LC50 Danio rerio (zebra fish): 1,000 - 10,000 mg/L 
Method: OECD Test Guideline 203 Information refers to 
the main component.

Toxicity to daphnia and other aquatic 
invertebrates.

: 48 h EC50 Daphnia magna (Water flea): (>) 19,000 
mg/L Method: OECD Test Guideline 202 Information 
refers to the main component.

Toxicity to algae

Distillates (Petroleum), Hydrotreated Middle (64742-
46-7 )

: no data available

Ethoxylated alcohols (C12-18) (68213-23-0 ) : no data available

Toxicity to bacteria : 48 h  EC 50 Pseudomonas putida: (ca.) 10,000 mg/L 
Information refers to the main component.

13. DISPOSAL CONSIDERATIONS

Waste disposal methods
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Dispose of in accordance with the European Directives on waste and hazardous waste. Dispose of in 
accordance with local regulations. 

Empty packaging
Empty remaining contents. 

European Waste Catalogue
The Waste code should be assigned in discussion between the user and the waste disposal 
company.

14. TRANSPORT INFORMATION

REGULATION
ID 
NUMBER

PROPER SHIPPING 
NAME

*HAZARD 
CLASS

SUBSIDIARY 
HAZARDS

PACKING 
GROUP

MARINE 
POLLUTANT / 
LTD. QTY.

ADR
Not dangerous goods

ADNR
Not dangerous goods

RID
Not dangerous goods

INTERNATIONAL MARITIME DANGEROUS GOODS
Not dangerous goods

INTERNATIONAL AIR TRANSPORT ASSOCIATION - CARGO
Not dangerous goods

INTERNATIONAL AIR TRANSPORT ASSOCIATION - PASSENGER
Not dangerous goods

*ORM = ORM-D, CBL = COMBUSTIBLE LIQUID

Dangerous goods descriptions (if indicated above) may not reflect quantity, end-use or region-specific 
exceptions that can be applied.  Consult shipping documents for descriptions that are specific to the 
shipment.

15. REGULATORY INFORMATION
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Hazard symbols
none

R-phrase(s)
none

S-phrase(s)
none

Special labelling of certain mixtures
1999/45/EC Safety data sheet available for professional user on request.

Notification status
US. Toxic Substances Control Act y (positive listing)
Australia. Industrial Chemical (Notification and Assessment) Act y (positive listing)
Canada. Canadian Environmental Protection Act (CEPA). 
Domestic Substances List (DSL).  (Can. Gaz. Part II, Vol. 133)

n (Negative listing)

Japan. Kashin-Hou Law List n (Negative listing)
Korea. Toxic Chemical Control Law (TCCL) List y (positive listing)
Philippines. The Toxic Substances and Hazardous and Nuclear 
Waste Control Act

n (Negative listing)

China. Inventory of Existing Chemical Substances y (positive listing)
New Zealand. Inventory of Chemicals  (NZIoC), as published by 
ERMA New Zealand

n (Negative listing)

16. OTHER INFORMATION

Full text of R-phrases referred to under sections 2 and 3
R65 Harmful: may cause lung damage if swallowed.
R41 Risk of serious damage to eyes.
R50 Very toxic to aquatic organisms.

The information accumulated herein is believed to be accurate but is not warranted to be whether originating 
with the company or not. Recipients are advised to confirm in advance of need that the information is 
current, applicable, and suitable to their circumstances.  This MSDS has been prepared by Ashland's 
Environmental Health and Safety Department (+31 10 497 5000).
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1.  IDENTIFICATION OF THE SUBSTANCE / PREPARATION AND OF THE COMPANY / UNDERTAKING

Product name: HYDROCHLORIC ACID 28%

Use / description of product: Corrosive.

2.  COMPOSITION / INFORMATION ON INGREDIENTS

3.  HAZARDS IDENTIFICATION

Main hazards: Causes burns. Irritating to respiratory system.

4.  FIRST AID MEASURES (SYMPTOMS)

Skin contact: Blistering may occur. Progressive ulceration will occur if treatment is not immediate.

Eye contact: Corneal burns may occur. May cause permanent damage.

Ingestion: Corrosive burns may appear around the lips. Blood may be vomited. There may be bleeding

from the mouth or nose.

Inhalation: There may be shortness of breath with a burning sensation in the throat. Exposure may cause

coughing or wheezing.

4.  FIRST AID MEASURES (ACTION)

Skin contact: Remove all contaminated clothes and footwear immediately unless stuck to skin. Drench the

affected skin with running water for 10 minutes or longer if substance is still on skin. Transfer to

hospital if there are burns or symptoms of poisoning.

Eye contact: Bathe the eye with running water for 15 minutes. Transfer to hospital for specialist examination.

Ingestion: Wash out mouth with water. Do not induce vomiting. Give 1 cup of water to drink every 10

minutes. If unconscious, check for breathing and apply artificial respiration if necessary. If

unconscious and breathing is OK,  place in the recovery position. Transfer to hospital as soon

as possible.

Inhalation: Remove casualty from exposure ensuring one's own safety whilst doing so. If unconscious and

breathing is OK,  place in the recovery position. If conscious, ensure the casualty sits or lies

down. If breathing becomes bubbly, have the casualty sit and provide oxygen if available.

Transfer to hospital as soon as possible.

[cont...]

Company name: Lindchem Ltd

29 North River Road

Great Yarmouth

Norfolk

NR30 1SH

United Kingdom

Tel: +44 (0) 1493 332 286

Fax: +44 (0) 1493 330 909

Emergency tel: +44 (0) 1493 850  808
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5.  FIRE-FIGHTING MEASURES

Extinguishing media: Suitable extinguishing media for the surrounding fire should be used. Use water spray to cool

containers.

Exposure hazards: Corrosive. In combustion emits toxic fumes.

Protection of fire-fighters: Wear self-contained breathing apparatus. Wear protective clothing to prevent contact with skin

and eyes.

6.  ACCIDENTAL RELEASE MEASURES

Personal precautions: Notify the police and fire brigade immediately. If outside keep bystanders upwind and away from

danger point. Mark out the contaminated area with signs and prevent access to unauthorised

personnel. Do not attempt to take action without suitable protective clothing - see section 8 of

SDS. Turn leaking containers leak-side up to prevent the escape of liquid.

Environmental precautions: Do not discharge into drains or rivers. Contain the spillage using bunding.

Clean-up procedures: Clean-up should be dealt with only by qualified personnel familiar with the specific substance.

Absorb into dry earth or sand. Transfer to a closable, labelled salvage container for disposal by

an appropriate method.

7.  HANDLING AND STORAGE

Handling requirements: Avoid direct contact with the substance. Ensure there is sufficient ventilation of the area. Do

not handle in a confined space. Avoid the formation or spread of mists in the air.

Storage conditions: Store in cool, well ventilated area. Keep container tightly closed.

Suitable packaging: Must only be kept in original packaging.

8.  EXPOSURE CONTROLS / PERSONAL PROTECTION

Occupational exposure limits

STEL (15 min exposure limit): 7.6 mg/m3 (OES)

Engineering measures: Ensure there is sufficient ventilation of the area.

Respiratory protection: Self-contained breathing apparatus must be available in case of emergency.

Hand protection: Impermeable gloves. PVC gloves.

Eye protection: Tightly fitting safety goggles. Ensure eye bath is to hand.

Skin protection: Protective clothing, PVC. Boots made of PVC. Ensure safety shower is to hand.

9.  PHYSICAL AND CHEMICAL PROPERTIES

State: Liquid

Colour: Pale yellow

Odour: Pungent

Evaporation rate: Slow

Oxidising: Non-oxidising (by EC criteria)

Solubility in water: Miscible

Also soluble in: Ethanol. Diethyl ether. Benzene.

[cont...]
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Viscosity: Viscous

Boiling point/range°C: 110

Melting point/range°C: -29

Relative density: 1.16

pH: <1

10. STABILITY AND REACTIVITY

Stability: Stable under normal conditions.

Conditions to avoid: Heat.

Materials to avoid: Bases. Strong oxidising agents. Strong acids. Reducing agents. Amines.

Haz. decomp. products: In combustion emits toxic fumes.

11. TOXICOLOGICAL INFORMATION

Routes of exposure: Refer to section 4 of SDS for routes of exposure and corresponding symptoms.

12. ECOLOGICAL INFORMATION

Mobility: Readily absorbed into soil.

Persistence and degradability: Biodegradable.

Bioaccumulative potential: No bioaccumulation potential.

Other adverse effects: Negligible ecotoxicity.

13. DISPOSAL CONSIDERATIONS

Disposal of packaging: Arrange for collection by specialised disposal company.

NB: The user's attention is drawn to the possible existence of regional or national regulations

regarding disposal.

14. TRANSPORT INFORMATION

ADR / RID

UN no: 1789 ADR Class: 8

Packing group: II Classification code: C1

Shipping name: HYDROCHLORIC ACID

Labelling: 8 Hazard ID no: 80

IMDG / IMO

UN no: 1789 Class: 8

Packing group: II EmS: 8-03

Marine pollutant: NO Labelling: 8

[cont...]
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IATA / ICAO

UN no: 1789 Class: 8

Packing group: II Packing instructions: 809(P&CA); 813(PAO)

Labelling: 8

15. REGULATORY INFORMATION

Hazard symbols: Corrosive.

Risk phrases: R34: Causes burns.

R37: Irritating to respiratory system.

Safety phrases: S23: Do not breathe vapour.

S24/25: Avoid contact with skin and eyes.

S26: In case of contact with eyes, rinse immediately with plenty of water and seek medical

advice.

S28: After contact with skin, wash immediately with plenty of water.

S36/37/39: Wear suitable protective clothing, gloves and eye / face protection.

S45: In case of accident or if you feel unwell, seek medical advice immediately (show the label

where possible).

Note: The regulatory information given above only indicates the principal regulations specifically

applicable to the product described in the safety data sheet. The user's attention is drawn to

the possible existence of additional provisions which complete these regulations. Refer to all

applicable national, international and local regulations or provisions.

16. OTHER INFORMATION

Legal disclaimer: The above information is believed to be correct but does not purport to be all inclusive and shall

be used only as a guide. This company shall not be held liable for any damage resulting from

handling or from contact with the above product.

[final page]



ENVIRONMENTAL LTD

Riverside Industrial Estate,
Estuary Road,

Kings Lynn, Norfolk, PE30 2HH
Telephone:  (01553) 770092

Fax: (01553) 776547

 SAFETY DATA SHEET
   1. IDENTIFICATION OF SUBSTANCE/PREPARATION:

NUTROMEX N: Code 501

   2. COMPOSITION/INFORMATION ON INGREDIENTS:

Substance: Mixture of Urea and Ammonium Nitrate containing 30 % Nitrogen.

   3. HAZARDS IDENTIFICATION:

None required.  Health effect: None reported .

   4. FIRST AID MEASURES:

Skin and eyes: Irrigate eyes well with water.  Wash skin with soap and water
Ingestion: Drink water.  Do not induce vomiting.  Seek medical advice.
Inhalation: Remove to fresh air.

   5. FIRE FIGHTING MEASURES:

Product is non-flammable.

   6. ACCIDENTAL RELEASE MEASURES:

Small spillages should be diluted with water promptly.   Spillages of Nutromex should be hosed 
down with water.  Take care to avoid contamination of sewer or water courses and inform the
appropriate water company if necessary.

   7. HANDLING AND STORAGE:

Products should be stored in vessels designed for that purpose.   Tanks or storage areas should be 
adequately bunded.  Stores should be located away from sources of heat fire or explosion.

   8. EXPOSURE CONTROLS/PERSONAL PROTECTION:

Respiratory protection: Not necessary
Protective equipment: Wear standard equipment, gloves when handling the product over 

long periods of time, eye protection.
Special equipment: None
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   9. PHYSICAL AND CHEMICAL PROPERTIES:

Appearance: Clear or slight yellow/green liquid
Odour: None or slight smell of organic.
pH: Neutral, 6.5 - 7.5
Boiling Point: 101 °C
Flash Point: None

   10. STABILITY AND REACTIVITY:

Stability: Mainly inert in character
Conditions to avoid: Extremes of temperature
Incompatibility: Liberates ammonia when mixed with concentrated alkali
Hazardous decomposition products: Ultimate thermal decomposition products are ammonia

and
oxides of nitrogen.

   11. TOXICOLOGICAL INFORMATION:

Essentially non-toxic.

   12. ECOLOGICAL  INFORMATION:

May cause algal bloom if released to water course.

   13. DISPOSAL CONSIDERATIONS:

If not usable as a fertiliser, dispose to landfill in accordance with local authority regulations.

   14. TRANSPORT INFORMATION:

Not regulated.

   15. REGULATORY INFORMATION:

None required.

   16. OTHER INFORMATION:

This information is based on the health and safety requirements for the intended use of the product.
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==== ====
NKPNKPNKPNKP aÉí~áäë=çÑ=ëìééäáÉê=çÑ=íÜÉ=ë~ÑÉíó=Ç~í~=ëÜÉÉíaÉí~áäë=çÑ=ëìééäáÉê=çÑ=íÜÉ=ë~ÑÉíó=Ç~í~=ëÜÉÉíaÉí~áäë=çÑ=ëìééäáÉê=çÑ=íÜÉ=ë~ÑÉíó=Ç~í~=ëÜÉÉíaÉí~áäë=çÑ=ëìééäáÉê=çÑ=íÜÉ=ë~ÑÉíó=Ç~í~=ëÜÉÉí====
====
= ^ÇÇêÉëëLqÉäÉéÜçåÉ=kçK== W= ^ë=çå=äÉííÉêÜÉ~Ç=
============bã~áä= = = = W= i~Ä]ÄêáíáëÜJë~äíKÅçKìâ=
====
NKQNKQNKQNKQ bãÉêÖÉåÅó=bãÉêÖÉåÅó=bãÉêÖÉåÅó=bãÉêÖÉåÅó=ííííÉäÉéÜçåÉÉäÉéÜçåÉÉäÉéÜçåÉÉäÉéÜçåÉ====kçkçkçkçKKKK==== ====

====
bãÉêÖÉåÅó=íÉäÉéÜçåÉ= = W= MNSMSJUPOUUN= = ElÑÑáÅÉ=eçìêëF=

= = = = = W= MNSMSJUPVOQN= = Elìí=çÑ=eçìêëF=
= ====
OOOOKKKK==== e~e~e~e~ò~êÇò~êÇò~êÇò~êÇëëëë====ááááÇÉåíáÑáÅ~íáçåÇÉåíáÑáÅ~íáçåÇÉåíáÑáÅ~íáçåÇÉåíáÑáÅ~íáçå====
====
= b`=`ä~ëëáÑáÅ~íáçå= = W=W=W=W== kçí=Åä~ëëáÑáÉÇ=~ë=a~åÖÉêçìë=~ÅÅçêÇáåÖ=íç==
= = = = = = = =b`=aáêÉÅíáîÉ=STLRQULbb`=
====
==== e~ò~êÇë= = = W= råäáâÉäó=íç=Å~ìëÉ=Ü~êãÑìä=ÉÑÑÉÅíë=ìåÇÉê=åçêã~ä=
= = = = = = =ÅçåÇáíáçåë=çÑ=Ü~åÇäáåÖ=~åÇ=ìëÉ=
=
PKPKPKPK==== `çãéçëáíáçåLáåÑçêã~íáçå=çå=áåÖêÉÇá`çãéçëáíáçåLáåÑçêã~íáçå=çå=áåÖêÉÇá`çãéçëáíáçåLáåÑçêã~íáçå=çå=áåÖêÉÇá`çãéçëáíáçåLáåÑçêã~íáçå=çå=áåÖêÉÇáÉåíëÉåíëÉåíëÉåíë====
====

_êáíáëÜ=p~äí=iáãáíÉÇ_êáíáëÜ=p~äí=iáãáíÉÇ_êáíáëÜ=p~äí=iáãáíÉÇ_êáíáëÜ=p~äí=iáãáíÉÇ ====

`äÉÇÑçêÇ=i~åÉ==

jáÇÇäÉïáÅÜ=

`ÜÉëÜáêÉ=`tNM=Mgm=

qÉäÉéÜçåÉ=MNSMS=UPOUUN=

c~ÅëáãáäÉ=MNSMS=UPRVVV=

=

=

=



=

O=çÑ=S=
oÉÖáëíÉêÉÇ=lÑÑáÅÉW=jçåÇ=eçìëÉI=táååáåÖíçåI=kçêíÜïáÅÜI=`ÜÉëÜáêÉ=`tU=Qaq===oÉÖáëíÉêÉÇ=áå=båÖä~åÇ=SPVUOOT= =
= =============sÉêëáçå=Q=EcÉÄêì~êó=OMNNF=

= `ÜÉãáÅ~ä=áÇÉåíáíó= = W= pçÇáìã=`ÜäçêáÇÉ=VVKVB=ãáåáãìã=çå=Çêó=Ä~ëáëK=
= = = = = = `çãéçëáíáçå=Äó=ïÉáÖÜí=áë=PVKQB=ëçÇáìã=~åÇ=
= = = = = = SMKSB=ÅÜäçêáåÉK=fí=áë=íêÉ~íÉÇ=ïáíÜ=é~êí=éÉê=ãáääáçå=
= = = = = = äÉîÉäë=çÑ=~=åçåJíçñáÅ=~åíáJÅ~âáåÖ=~ÇÇáíáîÉI=
= = = = = = =pçÇáìã=ÜÉñ~Åó~åçÑÉêê~íÉEffF=J=bRPRK=
= `çããçå=å~ãÉ== = W= p~äí=
= póåçåóãë= = = W= e~äáíÉ=
= `^p=åìãÄÉê= = = W= TSQTJNQJR=
= b`=åìãÄÉê= = = W= OPNJRVUJP=
=
PKNPKNPKNPKN==== e~ò~êÇçìë=fåÖêÉÇáÉåíEëF=W== `çåí~áåë=åç=e~ò~êÇçìë=fåÖêÉÇáÉåíë=áå=
= = = = = = =~ÅÅçêÇ~åÅÉ=ïáíÜ=b`=oÉÖìä~íáçå=NVMTLOMMS=

=
QKQKQKQK==== cáêëí=cáêëí=cáêëí=cáêëí=~~~~áÇ=áÇ=áÇ=áÇ=ããããÉ~ëìêÉëWÉ~ëìêÉëWÉ~ëìêÉëWÉ~ëìêÉëW=
=
= fåÜ~äfåÜ~äfåÜ~äfåÜ~ä~íáçå~íáçå~íáçå~íáçå= = = oÉãçîÉ=é~íáÉåí=Ñêçã=ÉñéçëìêÉK=
=
==== pâáå=`çåí~Åípâáå=`çåí~Åípâáå=`çåí~Åípâáå=`çåí~Åí= = = t~ëÜ=ëâáå=ïáíÜ=ï~íÉêK=
=
= bóÉ=`çåí~ÅíbóÉ=`çåí~ÅíbóÉ=`çåí~ÅíbóÉ=`çåí~Åí= = = fêêáÖ~íÉ=ïáíÜ=ÉóÉï~ëÜ=ëçäìíáçå=çê=ÅäÉ~å=ï~íÉêI=ÜçäÇáåÖ=íÜÉ=

ÉóÉäáÇë=~é~êíI=Ñçê=~í=äÉ~ëí=NM=ãáåìíÉëK=fÑ=ëóãéíçãë=ÇÉîÉäçéI=
çÄí~áå=ãÉÇáÅ~ä=~ííÉåíáçåK=

=
= fåÖÉëíáçåfåÖÉëíáçåfåÖÉëíáçåfåÖÉëíáçå= = = t~ëÜ=çìí=ãçìíÜ=ïáíÜ=ï~íÉê=~åÇ=ÖáîÉ=OMMJPMM=ãä=EÜ~äÑ=~=éáåíF=çÑ=

ï~íÉê=íç=ÇêáåâK=lÄí~áå=ãÉÇáÅ~ä=~ííÉåíáçå=áÑ=áää=ÉÑÑÉÅíë=çÅÅìêK=
= =
= cìêíÜÉê=ãÉÇáÅ~ä=íêÉ~íãÉåícìêíÜÉê=ãÉÇáÅ~ä=íêÉ~íãÉåícìêíÜÉê=ãÉÇáÅ~ä=íêÉ~íãÉåícìêíÜÉê=ãÉÇáÅ~ä=íêÉ~íãÉåí==== ====póãéíçã~íáÅ=íêÉ~íãÉåí=~åÇ=ëìééçêíáîÉ=íÜÉê~éó=~ë=
= = = = = ==áåÇáÅ~íÉÇK=
=
=
RKRKRKRK==== cáêÉcáêÉcáêÉcáêÉJJJJÑÑÑÑáÖÜíáåÖ=áÖÜíáåÖ=áÖÜíáåÖ=áÖÜíáåÖ=ããããÉ~ëìêÉëÉ~ëìêÉëÉ~ëìêÉëÉ~ëìêÉë=
=
= bñíáåÖìbñíáåÖìbñíáåÖìbñíáåÖìáëÜáåÖ=ãÉÇá~áëÜáåÖ=ãÉÇá~áëÜáåÖ=ãÉÇá~áëÜáåÖ=ãÉÇá~==== = kçåJÑä~ãã~ÄäÉK=^ë=~ééêçéêá~íÉ=Ñçê=íÜÉ=ëìêêçìåÇáåÖ=
= = = = = ==ã~íÉêá~äëLÉèìáéãÉåí=
=
= e~ò~êÇçìë=e~ò~êÇçìë=e~ò~êÇçìë=e~ò~êÇçìë===== = = p~äí=ïáíÜëí~åÇë=íÉãéÉê~íìêÉë=ìé=íç=áíë=ãÉäíáåÖ=éçáåí====
= ÇÉÅçãéçëáíáçåÇÉÅçãéçëáíáçåÇÉÅçãéçëáíáçåÇÉÅçãéçëáíáçå= = = =~åÇ=ÄÉóçåÇ=ïáíÜçìí=ÇÉÅçãéçëáåÖI=Äìí=~í=îÉêó=ÜáÖÜ=
==== =éêçÇìÅíEëFéêçÇìÅíEëFéêçÇìÅíEëFéêçÇìÅíEëF= = = íÉãéÉê~íìêÉë=EÖêÉ~íÉê=íÜ~å=~ééêçñáã~íÉäó=UMMç`F=~=î~éçìê=ã~ó=

ÄÉ=ÉãáííÉÇ=ïÜáÅÜ=áë=é~êíáÅìä~êäó=áêêáí~íáåÖ=íç=íÜÉ=ÉóÉëK=
=
= cáêÉcáêÉcáêÉcáêÉJJJJÑáÖÜíáåÖ=mêçíÉÅíáîÉÑáÖÜíáåÖ=mêçíÉÅíáîÉÑáÖÜíáåÖ=mêçíÉÅíáîÉÑáÖÜíáåÖ=mêçíÉÅíáîÉ= kç=ëéÉÅá~ä=êÉèìáêÉãÉåíëK=
==== bèìáéãÉåíbèìáéãÉåíbèìáéãÉåíbèìáéãÉåí====
====
====
SKSKSKSK==== ^ÅÅáÇÉåí~ä=^ÅÅáÇÉåí~ä=^ÅÅáÇÉåí~ä=^ÅÅáÇÉåí~ä=êêêêÉäÉ~ëÉ=ÉäÉ~ëÉ=ÉäÉ~ëÉ=ÉäÉ~ëÉ=ããããÉ~ëìêÉëÉ~ëìêÉëÉ~ëìêÉëÉ~ëìêÉë====
=
= mÉêëçå~ä=mÉêëçå~ä=mÉêëçå~ä=mÉêëçå~ä=ééééêÉÅ~ìíáçåëWêÉÅ~ìíáçåëWêÉÅ~ìíáçåëWêÉÅ~ìíáçåëW= = ^îçáÇ=éêçäçåÖÉÇ=Åçåí~Åí=ïáíÜ=íÜÉ=ëâáå=~åÇ=áåÜ~ä~íáçå=çÑ=Çìëí=

ÅçåÅÉåíê~íáçåëI=çíÜÉêïáëÉ=åçêã~ä=ÖççÇ=Ü~åÇäáåÖ=~åÇ=
ÜçìëÉâÉÉéáåÖ=éê~ÅíáÅÉ=áë=~ÇÉèì~íÉK=kç=ëéÉÅá~ä=éêçíÉÅíáîÉ=
ÅäçíÜáåÖ=áë=êÉèìáêÉÇK=^å=ÉóÉï~ëÜ=ÄçííäÉ=ïáíÜ=ÅäÉ~å=ï~íÉê=ëÜçìäÇ=
ÄÉ=~î~áä~ÄäÉK=

=
= båîáêçåãÉåí~äbåîáêçåãÉåí~äbåîáêçåãÉåí~äbåîáêçåãÉåí~ä= = = `äÉ~ê=ìé=ëéáää~ÖÉëK=qê~åëÑÉê=íç=~=Åçåí~áåÉê=Ñçê=Çáëéçë~äK=
==== ééééêÉÅ~ìíáçåëêÉÅ~ìíáçåëêÉÅ~ìíáçåëêÉÅ~ìíáçåëWWWW= = = t~ëÜ=íÜÉ=ëéáää~ÖÉ=~êÉ~=ïáíÜ=ï~íÉêK=péáää~ÖÉë=çê=ìåÅçåíêçääÉÇ=

ÇáëÅÜ~êÖÉë=áåíç=ï~íÉêÅçìêëÉë=ãìëí=ÄÉ=fjjbaf^qbiv=~äÉêíÉÇ=íç=
íÜÉ=båîáêçåãÉåí=^ÖÉåÅó=çê=çíÜÉê=~ééêçéêá~íÉ=êÉÖìä~íçêó=ÄçÇóK=



=

P=çÑ=S=
oÉÖáëíÉêÉÇ=lÑÑáÅÉW=jçåÇ=eçìëÉI=táååáåÖíçåI=kçêíÜïáÅÜI=`ÜÉëÜáêÉ=`tU=Qaq===oÉÖáëíÉêÉÇ=áå=båÖä~åÇ=SPVUOOT= =
= =============sÉêëáçå=Q=EcÉÄêì~êó=OMNNF=

=
=
TKTKTKTK==== e~åÇäáåÖ=~åÇ=e~åÇäáåÖ=~åÇ=e~åÇäáåÖ=~åÇ=e~åÇäáåÖ=~åÇ=ëëëëíçê~íçê~íçê~íçê~ÖÉÖÉÖÉÖÉ====
====
TKNTKNTKNTKN==== mêÉÅ~ìíáçåë=ÑçêmêÉÅ~ìíáçåë=ÑçêmêÉÅ~ìíáçåë=ÑçêmêÉÅ~ìíáçåë=Ñçê== = ^îçáÇ=éêçäçåÖÉÇ=ëâáå=Åçåí~ÅíK=^íãçëéÜÉêáÅ=äÉîÉäë==
= ë~ë~ë~ë~ÑÉ=ÑÉ=ÑÉ=ÑÉ=Ü~Ü~Ü~Ü~åÇäáåÖåÇäáåÖåÇäáåÖåÇäáåÖWWWW= = = ëÜçìäÇ=ÄÉ=ÅçåíêçääÉÇ=áå=Åçãéäá~åÅÉ=ïáíÜ=íÜÉ=

çÅÅìé~íáçå~ä=ÉñéçëìêÉ=äáãáíK=hÉÉé=~ï~ó=Ñêçã=ëíêçåÖ=~ÅáÇë=~åÇ=
Åçããçå=ãÉí~äëK=p~äí=Çìëí=áë=åçåJÑä~ãã~ÄäÉ=Äìí=ëí~íáÅ=ÉäÉÅíêáÅáíó=
Å~å=ÄÉ=ÖÉåÉê~íÉÇ=Äó=éåÉìã~íáÅ=ÅçåîÉóáåÖI=íÜÉêÉÑçêÉ=éáéÉë=
ëÜçìäÇ=ÄÉ=ÄçåÇÉÇ=~åÇ=É~êíÜÉÇI=ÉëéÉÅá~ääó=áå=ÉåîáêçåãÉåíë=
ïÜÉêÉ=~=ëé~êâ=ÅçìäÇ=éêçîÉ=Ü~ò~êÇçìëK=

=
TKOTKOTKOTKO==== píçê~ÖÉpíçê~ÖÉpíçê~ÖÉpíçê~ÖÉWWWW= = = aìÉ=íç=áíë=ÜóÖêçëÅçéáÅ=å~íìêÉI=ÇêáÉÇ=î~Åììã=ë~äí=ëÜçìäÇ=ÄÉ=

ëíçêÉÇ=áå=~=Çêó=~íãçëéÜÉêÉ=~åÇ=~ï~ó=Ñêçã=ÅçåÅÉåíê~íÉÇ=~ÅáÇëK=
^ÄëçêÄë=ãçáëíìêÉ=áÑ=íÜÉ=êÉä~íáîÉ=ÜìãáÇáíó=áë=ÖêÉ~íÉê=íÜ~å=TRBK=

=
=
UKUKUKUK==== bñéçëìêÉ=bñéçëìêÉ=bñéçëìêÉ=bñéçëìêÉ=ÅÅÅÅçåíêçäëçåíêçäëçåíêçäëçåíêçäëLéÉêëçå~ä=éêçíÉÅíáçåLéÉêëçå~ä=éêçíÉÅíáçåLéÉêëçå~ä=éêçíÉÅíáçåLéÉêëçå~ä=éêçíÉÅíáçå=
=
UKNUKNUKNUKN==== `çåíêçä=é~ê~ãÉíÉêë=`çåíêçä=é~ê~ãÉíÉêë=`çåíêçä=é~ê~ãÉíÉêë=`çåíêçä=é~ê~ãÉíÉêë== = =
=
= oÉÖìä~íçêó=_~ëáë= = W== rh=beQM=tçêâéä~ÅÉ=bñéçëìêÉ=iáãáíë=EtbiëF=
= oÉÖìä~íçêó=iáëí= = = W== beQM=tbi=
= içåÖ=qÉêã=bñéçëìêÉ=iáãáí= W= U=Üê=qáãÉ=tÉáÖÜíÉÇ=^îÉê~ÖÉ=Eqt^F=
= qçí~ä=fåÜ~ä~ÄäÉ=aìëí= = W= NMãÖLãP==
= oÉëéáê~ÄäÉ=aìëí== = W= ==QãÖLãP==
==== ==== ==== ====
UKOUKOUKOUKO==== båÖáåÉÉêáåÖ=båÖáåÉÉêáåÖ=båÖáåÉÉêáåÖ=båÖáåÉÉêáåÖ=ÅÅÅÅçåíêçäëWçåíêçäëWçåíêçäëWçåíêçäëW= = pí~íáÅ=ÉäÉÅíêáÅáíó=Å~å=ÄÉ=ÖÉåÉê~íÉÇ=Äó=éåÉìã~íáÅ=
= = = = = ÅçåîÉóáåÖX=íÜÉêÉÑçêÉ=éáéÉë=ëÜçìäÇ=ÄÉ=ÄçåÇÉÇ=~åÇ=
= = = = = É~êíÜÉÇI=ÉëéÉÅá~ääó=áå=ÉåîáêçåãÉåíë=ïÜÉêÉ=~=ëé~êâ=
= = = = = ÅçìäÇ=éêçîÉ=Ü~ò~êÇçìëK=
=
UKUKUKUKPPPP==== mÉêëçå~ä=mÉêëçå~ä=mÉêëçå~ä=mÉêëçå~ä=ééééêçíÉÅíáçåWêçíÉÅíáçåWêçíÉÅíáçåWêçíÉÅíáçåW=
=
= oÉëéáê~íçêó=oÉëéáê~íçêó=oÉëéáê~íçêó=oÉëéáê~íçêó=ééééêçíÉÅíáçåWêçíÉÅíáçåWêçíÉÅíáçåWêçíÉÅíáçåW======== fÑ=íÜÉ=éêçÅÉëë=áë=ëìÅÜ=íÜ~í=ë~äí=Çìëí=áë=ÖÉåÉê~íÉÇI=~=Çáëéçë~ÄäÉ=

Ñ~ÅÉ=ã~ëâ=ëÜçìäÇ=ÄÉ=ïçêåK=
=
= e~åÇ=e~åÇ=e~åÇ=e~åÇ=ééééêçíÉÅíáêçíÉÅíáêçíÉÅíáêçíÉÅíáçåWçåWçåWçåW= = däçîÉë=íç=ÄÉ=ïçêå=áÑ=éêçäçåÖÉÇ=Åçåí~Åí=áë=~åíáÅáé~íÉÇK=aêó=ë~äí=

~åÇ=ÅçåÅÉåíê~íÉÇ=ëçäìíáçåë=Å~å=Å~ìëÉ=ïáíÜÇê~ï~ä=çÑ=ÑäìáÇ=Ñêçã=
íÜÉ=ëâáåK=

=
= bóÉ=bóÉ=bóÉ=bóÉ=ééééêçíÉÅíáçåWêçíÉÅíáçåWêçíÉÅíáçåWêçíÉÅíáçåW== = tÉ~ê=ÅÜÉãáÅ~ä=ë~ÑÉíó=ÖçÖÖäÉë=áå=ëáíì~íáçåë=ïÜÉêÉ=Åçåí~Åí=ïáíÜ=

íÜÉ=ÉóÉë=ã~ó=çÅÅìêK=
=
= pâáå=pâáå=pâáå=pâáå=ééééêçíÉÅêçíÉÅêçíÉÅêçíÉÅíáçåWíáçåWíáçåWíáçåW== = pâáå=ëÜçìäÇ=ÄÉ=ï~ëÜÉÇ=íç=êÉãçîÉ=ë~äíK=aêó=ë~äí=~åÇ=

ÅçåÅÉåíê~íÉÇ=ëçäìíáçåë=Å~å=Å~ìëÉ=ïáíÜÇê~ï~ä=çÑ=ÑäìáÇ=Ñêçã=íÜÉ=
ëâáåK=

=
==== líÜÉê=líÜÉê=líÜÉê=líÜÉê=ééééêçíÉÅíáîÉ=êçíÉÅíáîÉ=êçíÉÅíáîÉ=êçíÉÅíáîÉ=ããããÉ~ëìêÉëÉ~ëìêÉëÉ~ëìêÉëÉ~ëìêÉë================ ^å=ÉóÉï~ëÜ=~åÇ=Ü~åÇ=ï~ëÜáåÖ=Ñ~ÅáäáíáÉë=ëÜçìäÇ=ÄÉ=
==== ==== ==== ==== ==== =============êÉ~Çáäó=~î~áä~ÄäÉK=
=
=
VKVKVKVK==== mÜóëáÅ~ä=~åÇ=mÜóëáÅ~ä=~åÇ=mÜóëáÅ~ä=~åÇ=mÜóëáÅ~ä=~åÇ=ÅÅÅÅÜÉÜÉÜÉÜÉãáÅ~ä=ãáÅ~ä=ãáÅ~ä=ãáÅ~ä=ééééêçéÉêíáÉëêçéÉêíáÉëêçéÉêíáÉëêçéÉêíáÉëK=
= =
= cçêã= = = = W= `êóëí~ääáåÉ=ëçäáÇ=
= `çäçìê== = = W= tÜáíÉ=L=`çäçìêäÉëë=



=

Q=çÑ=S=
oÉÖáëíÉêÉÇ=lÑÑáÅÉW=jçåÇ=eçìëÉI=táååáåÖíçåI=kçêíÜïáÅÜI=`ÜÉëÜáêÉ=`tU=Qaq===oÉÖáëíÉêÉÇ=áå=båÖä~åÇ=SPVUOOT= =
= =============sÉêëáçå=Q=EcÉÄêì~êó=OMNNF=

= lÇçìê= = = = W= lÇçìêäÉëë=
= ée= = = = W= NMKM=~ééêçñK=ENMB=ëçäìíáçåF=
= _çáäáåÖ=mçáåí= = = W= NQNPç`=
= jÉäíáåÖ=mçáåí= = = W= UMOç`=
= cä~ëÜ=mçáåí= = = W= kçåJÑä~ãã~ÄäÉ=
= cä~ãã~Äáäáíó= = = W= kçåJÑä~ãã~ÄäÉ=
= bñéäçëáîÉ=mêçéÉêíáÉë= = W= kçåJÑä~ãã~ÄäÉ=
= lñáÇáëáåÖ=mêçéÉêíáÉë= = W= kçåJÑä~ãã~ÄäÉ=
= s~éçìê=mêÉëëìêÉ= = W= OKQãã=eÖ=~í=TQTç`=
= aÉåëáíó== = = W= ré=íç=OKNSR=Ö=ÅãJP=~í=OMç`=
= pçäìÄáäáíó=Et~íÉêF= = W= PRKV=ÖLNMMÖ=~í=Mç`=X==PVKO=ÖLNMMÖ=~í=NMMç`F=
= sáëÅçëáíó= = = W= kçí=~ééäáÅ~ÄäÉ=
= s~éçìê=aÉåëáíó== = W= kçí=~ééäáÅ~ÄäÉ=
=
=
NMKNMKNMKNMK==== pí~Äáäáíó=~åÇ=oÉ~Åíáîáíópí~Äáäáíó=~åÇ=oÉ~Åíáîáíópí~Äáäáíó=~åÇ=oÉ~Åíáîáíópí~Äáäáíó=~åÇ=oÉ~Åíáîáíó=
=
= `ÜÉãáÅ~ä=pí~Äáäáíó`ÜÉãáÅ~ä=pí~Äáäáíó`ÜÉãáÅ~ä=pí~Äáäáíó`ÜÉãáÅ~ä=pí~Äáäáíó==== ==== W= pí~ÄäÉ=
=

E~FE~FE~FE~F=`çåÇáíáçåë=íç=~îçáÇW`çåÇáíáçåë=íç=~îçáÇW`çåÇáíáçåë=íç=~îçáÇW`çåÇáíáçåë=íç=~îçáÇW== oÉ~Åíë=ïáíÜ=ëíêçåÖ=ëìäéÜìêáÅ=~ÅáÇ=çê=åáíêáÅ=~ÅáÇ=íç=ÖáîÉ=ÜóÇêçÖÉå=
ÅÜäçêáÇÉ=Ö~ëK=

=
= EÄF=j~íÉêá~ä=íç=~îçáÇWEÄF=j~íÉêá~ä=íç=~îçáÇWEÄF=j~íÉêá~ä=íç=~îçáÇWEÄF=j~íÉêá~ä=íç=~îçáÇW= ===========råÇÉê=ïÉí=ÅçåÇáíáçåë=Å~å=ÅçêêçÇÉ=ã~åó=Åçããçå=ãÉí~äëI=

é~êíáÅìä~êäó=áêçåI=~äìãáåáìã=~åÇ=òáåÅK=pí~áåäÉëë=ëíÉÉä=~åÇ=jçåÉä=
êÉëáëí=~íí~ÅâK=açÉë=åçí=êÉ~Åí=ïáíÜ=~äâ~äáë=~í=çêÇáå~êó=
íÉãéÉê~íìêÉëK=

=
==== EÅF=qÜÉêã~äEÅF=qÜÉêã~äEÅF=qÜÉêã~äEÅF=qÜÉêã~ä==== ==== ==== qê~ÅÉ=~ãçìåíë=çÑ=ÜóÇêçÖÉå=ÅÜäçêáÇÉ=Ö~ë=ã~ó=ÄÉ=
======== ========================ÇÉÅçãéçëáíáçåÇÉÅçãéçëáíáçåÇÉÅçãéçëáíáçåÇÉÅçãéçëáíáçå==== ==== ÉîçäîÉÇ=~í=íÉãéÉê~íìêÉë=áå=ÉñÅÉëë=çÑ=UMMç`K==`çåí~áåë=
==== =====================éêçÇìÅíëWéêçÇìÅíëWéêçÇìÅíëWéêçÇìÅíëW= = = åç=ï~íÉê=çÑ=Åêóëí~ääáë~íáçåK========
=
= EÇF=cä~ãã~ÄáäáíóEÇF=cä~ãã~ÄáäáíóEÇF=cä~ãã~ÄáäáíóEÇF=cä~ãã~Äáäáíó======== ==== kçí=Ñä~ãã~ÄäÉ=
=
= EÉF=fÖåáíáçå=ëÉåëáíáîáíóEÉF=fÖåáíáçå=ëÉåëáíáîáíóEÉF=fÖåáíáçå=ëÉåëáíáîáíóEÉF=fÖåáíáçå=ëÉåëáíáîáíó==== ==== kçí=~ééäáÅ~ÄäÉ=
=
= EÑF=bñéäçëáîÉ=ëÉîÉêáíóEÑF=bñéäçëáîÉ=ëÉîÉêáíóEÑF=bñéäçëáîÉ=ëÉîÉêáíóEÑF=bñéäçëáîÉ=ëÉîÉêáíó==== ==== kçí=ÉñéäçëáîÉK=pí~íáÅ=ÉäÉÅíêáÅáíó=Å~å=ÄÉ=ÖÉåÉê~íÉÇ=Äó=éåÉìã~íáÅ=

ÅçåîÉóáåÖX=íÜÉêÉÑçêÉ=éáéÉë=ëÜçìäÇ=ÄÉ=ÄçåÇÉÇ=~åÇ=É~êíÜÉÇI=
ÉëéÉÅá~ääó=áå=ÉåîáêçåãÉåíë=ïÜÉêÉ=~=ëé~êâ=ÅçìäÇ=éêçîÉ=
Ü~ò~êÇçìëK=

====
NNKNNKNNKNNK==== qçñáÅçäçÖáÅ~ä=fåÑçêã~íáçåqçñáÅçäçÖáÅ~ä=fåÑçêã~íáçåqçñáÅçäçÖáÅ~ä=fåÑçêã~íáçåqçñáÅçäçÖáÅ~ä=fåÑçêã~íáçå=
=
= fåÜ~ä~íáçåWfåÜ~ä~íáçåWfåÜ~ä~íáçåWfåÜ~ä~íáçåW==== ==== ==== ============eáÖÜ=ÅçåÅÉåíê~íáçåë=çÑ=Çìëí=ã~ó=ÄÉ=áêêáí~åí=íç=íÜÉ=
================================================= ===êÉëéáê~íçêó=íê~ÅíK=
==== ==== ====
==== fåÖÉëíáçåWfåÖÉëíáçåWfåÖÉëíáçåWfåÖÉëíáçåW= = = ===j~ó=Å~ìëÉ=îçãáíáåÖ=~åÇ=Çá~êêÜçÉ~K=qÜÉ=ëï~ääçïáåÖ=çÑ=
==== ==== ==== ==== ==== =========ëã~ää=~ãçìåíë=áë=ìåäáâÉäó=íç=Ü~îÉ=~åó=~ÇîÉêëÉ=ÉÑÑÉÅíëK=
= = = = = ===p~äí=áë=~å=ÉëëÉåíá~ä=ÅçåëíáíìÉåí=çÑ=íÜÉ=ÇáÉíK=fí=éêçîáÇÉë=
==== ==== ==== ==== ==== ============áãéçêí~åí=ÄçÇó=ÉäÉÅíêçäóíÉë=~åÇ=áë=íÜÉ=ëçìêÅÉ=çÑ=
= = = = = ===ÜóÇêçÅÜäçêáÅ=~ÅáÇ=éêÉëÉåí=áå=íÜÉ=Ö~ëíêáÅ=àìáÅÉëK=qÜÉ=ÄäççÇ=
= = = ======== == =======ëíêÉ~ã=Åçåí~áåë=åÉ~êäó=NB=ëçÇáìã=ÅÜäçêáÇÉK=få=åçêã~ä=
= = = = = ===áåÇìëíêá~ä=ìëÉ=ë~äí=áë=kçåJÜ~ò~êÇçìëK==
= = = = = ===iaRM=PMMMãÖLâÖ=çê~äI=ê~íK=
====
==== pâáåWpâáåWpâáåWpâáåW= = = = oÉéÉ~íÉÇ=çê=éêçäçåÖÉÇ=Åçåí~Åí=ã~ó=êÉëìäí=áå=ÇêóåÉëë=
============================================ = äÉ~ÇáåÖ=íç=ãáäÇ=áêêáí~íáçåK==



=

R=çÑ=S=
oÉÖáëíÉêÉÇ=lÑÑáÅÉW=jçåÇ=eçìëÉI=táååáåÖíçåI=kçêíÜïáÅÜI=`ÜÉëÜáêÉ=`tU=Qaq===oÉÖáëíÉêÉÇ=áå=båÖä~åÇ=SPVUOOT= =
= =============sÉêëáçå=Q=EcÉÄêì~êó=OMNNF=

=
= bóÉëWbóÉëWbóÉëWbóÉëW= = = ====aìëí=ã~ó=Å~ìëÉ=áêêáí~íáçåK=
= =
= `~êÅáåçÖÉåáÅáíóW`~êÅáåçÖÉåáÅáíóW`~êÅáåçÖÉåáÅáíóW`~êÅáåçÖÉåáÅáíóW====================kçí=ÅçåëáÇÉêÉÇ=íç=ÄÉ=~=Å~êÅáåçÖÉåK=
=
= jìjìjìjìí~ÖÉåáÅáíóWí~ÖÉåáÅáíóWí~ÖÉåáÅáíóWí~ÖÉåáÅáíóW==== ================kçí=ÅçåëáÇÉêÉÇ=íç=ÄÉ=~=ãìí~ÖÉåK=
=
==== oÉéêçÇìÅíáîÉ=bÑÑÉÅíëWoÉéêçÇìÅíáîÉ=bÑÑÉÅíëWoÉéêçÇìÅíáîÉ=bÑÑÉÅíëWoÉéêçÇìÅíáîÉ=bÑÑÉÅíëW============kçåÉ=áÇÉåíáÑáÉÇK=
=
==== içåÖ=qÉêã=bñéçëìêÉW====içåÖ=qÉêã=bñéçëìêÉW====içåÖ=qÉêã=bñéçëìêÉW====içåÖ=qÉêã=bñéçëìêÉW====oÉéÉ~íÉÇ=áåÖÉëíáçå=çÑ=ÉñÅÉëëáîÉ=~ãçìåíë=ã~ó=Å~ìëÉ=
=====================================================ÇáëíìêÄ~åÅÉ=çÑ=ÄçÇó=ÉäÉÅíêçäóíÉ=~åÇ=ÑäìáÇ=Ä~ä~åÅÉK=
=
=
NOKNOKNOKNOK==== bÅçäçÖáÅ~ä=fåÑçêã~íáçåbÅçäçÖáÅ~ä=fåÑçêã~íáçåbÅçäçÖáÅ~ä=fåÑçêã~íáçåbÅçäçÖáÅ~ä=fåÑçêã~íáçå=
=
NOKNNOKNNOKNNOKN==== qçñáÅáíóqçñáÅáíóqçñáÅáíóqçñáÅáíó====
= ^=ã~ñáãìã=î~äìÉ=çÑ=QNO=ãÖLä=ÉåëìêÉë=íÜÉ=éêçíÉÅíáçå=çÑ=~ää=~èì~íáÅ=äáÑÉK=
= pçìêÅÉW=t~íÉê=oÉëÉ~êÅÜ=`ÉåíêÉ=J=pÉéíÉãÄÉê=NVVM=
=
= VS=Üçìê=i`=RM= EcáëÜF= = = STRM=ãÖLä=
= QU=Üçìê=b`=RM= Ea~éÜåá~F= = OMOQ=ãÖLä=
= TO=Üçìê=f`==RM= E^äÖ~ÉF= = = PMNQ=ãÖLä=
= a~éÜåá~=pìÄ~ÅìíÉ= = = NMSO=ãÖLä=
= cáëÜ=pìÄ~ÅìíÉ= = = = ==QPP=ãÖLä=
= _la=R=a~ó= = = ======= ======M=ãÖLä=
= `la= = = = ==================M=ãÖLä=
= b~êíÜïçêã=qçñáÅáíó= = = NMMM=ÜÖLÅãO=
====
NOKONOKONOKONOKO==== mÉêëáëíÉåÅÉ=~åÇ=ÇÉÖê~Ç~íáçåmÉêëáëíÉåÅÉ=~åÇ=ÇÉÖê~Ç~íáçåmÉêëáëíÉåÅÉ=~åÇ=ÇÉÖê~Ç~íáçåmÉêëáëíÉåÅÉ=~åÇ=ÇÉÖê~Ç~íáçå====
= kç=Ç~í~=~î~áä~ÄäÉK=
=
NOKPNOKPNOKPNOKP==== _áç~_áç~_áç~_áç~ÅÅìãìä~íáîÉ=éçíÉåíá~äÅÅìãìä~íáîÉ=éçíÉåíá~äÅÅìãìä~íáîÉ=éçíÉåíá~äÅÅìãìä~íáîÉ=éçíÉåíá~ä====
= kç=éçíÉåíá~ä=Ñçê=Äáç~ÅÅìãìä~íáçåK=
=
NOKQNOKQNOKQNOKQ==== jçÄáäáíó=áå=ëçáäjçÄáäáíó=áå=ëçáäjçÄáäáíó=áå=ëçáäjçÄáäáíó=áå=ëçáä====
= mêÉÇáÅíÉÇ=íç=Ü~îÉ=ÜáÖÜ=ãçÄáäáíó=áå=ëçáä=ÇìÉ=íç=áíë=ÜáÖÜ=ëçäìÄáäáíó=áå=ï~íÉêK=
====
====
NPKNPKNPKNPK==== aáëéçë~ä=`çåëáÇÉê~íáçåëaáëéçë~ä=`çåëáÇÉê~íáçåëaáëéçë~ä=`çåëáÇÉê~íáçåëaáëéçë~ä=`çåëáÇÉê~íáçåë=
=
= aáëéçë~ä=ëÜçìäÇ=ÄÉ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=äçÅ~äI=ëí~íÉ=çê=å~íáçå~ä=äÉÖáëä~íáçåK=
=
=
NQKNQKNQKNQK==== qê~åëéçêí=fåÑçêã~íáçåqê~åëéçêí=fåÑçêã~íáçåqê~åëéçêí=fåÑçêã~íáçåqê~åëéçêí=fåÑçêã~íáçå=
=
= kçí=`ä~ëëáÑáÉÇ=~ë=a~åÖÉêçìë=Ñçê=qê~åëéçêíK=
=
= rKkK=kìãÄÉê= = W= kçí=äáëíÉÇ=

=
====
NRKNRKNRKNRK==== oÉÖìä~íçêó=fåÑçêã~íáçåoÉÖìä~íçêó=fåÑçêã~íáçåoÉÖìä~íçêó=fåÑçêã~íáçåoÉÖìä~íçêó=fåÑçêã~íáçå=
=
= kçí=`ä~ëëáÑáÉÇ=~ë=a~åÖÉêçìë=Ñçê=pìééäóLrëÉK=
=
= bb`=`ä~ëëáÑáÅ~íáçåWbb`=`ä~ëëáÑáÅ~íáçåWbb`=`ä~ëëáÑáÅ~íáçåWbb`=`ä~ëëáÑáÅ~íáçåW=

råÇÉê=íÜÉ=`ä~ëëáÑáÅ~íáçåI=m~Åâ~ÖáåÖ=~åÇ=i~ÄÉääáåÖ=çÑ=a~åÖÉêçìë=pìÄëí~åÅÉë=oÉÖìä~íáçåëI=NVUQI=



=

S=çÑ=S=
oÉÖáëíÉêÉÇ=lÑÑáÅÉW=jçåÇ=eçìëÉI=táååáåÖíçåI=kçêíÜïáÅÜI=`ÜÉëÜáêÉ=`tU=Qaq===oÉÖáëíÉêÉÇ=áå=båÖä~åÇ=SPVUOOT= =
= =============sÉêëáçå=Q=EcÉÄêì~êó=OMNNF=

íÜáë=ã~íÉêá~ä=áë=åçí=Ç~åÖÉêçìë=Ñçê=ëìééäó=çê=ÅçåîÉó~åÅÉK=
=
NSKNSKNSKNSK líÜÉê=fåÑçêã~íáçå=EåçåÉFlíÜÉê=fåÑçêã~íáçå=EåçåÉFlíÜÉê=fåÑçêã~íáçå=EåçåÉFlíÜÉê=fåÑçêã~íáçå=EåçåÉF====
====

qÜáë=ë~ÑÉíó=Ç~í~=ëÜÉÉí=ï~ë=éêÉé~êÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=b`=oÉÖìä~íáçå=NVMTLOMMSK==
=
fåÑçêã~íáçå=áå=íÜáë=éìÄäáÅ~íáçå=áë=ÄÉäáÉîÉÇ=íç=ÄÉ=~ÅÅìê~íÉ=~åÇ=áë=ÖáîÉå=áå=ÖççÇ=Ñ~áíÜI=Äìí=áí=áë=Ñçê=
íÜÉ=`ìëíçãÉê=íç=ë~íáëÑó=áíëÉäÑ=çÑ=íÜÉ=ëìáí~Äáäáíó=Ñçê=áíë=çïå=é~êíáÅìä~ê=éìêéçëÉK==
=
qÜÉ=ÑçääçïáåÖ=ëÉÅíáçåë=Åçåí~áå=êÉîáëáçåë=çê=åÉï=ëí~íÉãÉåíëW==NI=PI=SI=VI=NO=~åÇ=NS=

====
====
====
====
====
====
i~ëí=êÉîáÉïÉÇ=i~ëí=êÉîáÉïÉÇ=i~ëí=êÉîáÉïÉÇ=i~ëí=êÉîáÉïÉÇ=cÉÄêì~êó=OMNNcÉÄêì~êó=OMNNcÉÄêì~êó=OMNNcÉÄêì~êó=OMNN=
==== =
==
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Material Safety Data Sheet
Sodium Hydroxide, 50% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium Hydroxide, 50%

Catalog Codes: SLS3127, SLS4549

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Sodium hydroxide; Water

CI#: Not applicable.

Synonym:   Sodium Hydroxide, 50% Solution

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sodium hydroxide 1310-73-2 50

Water 7732-18-5 50

Toxicological Data on Ingredients: Sodium hydroxide LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion, . Slightly
hazardous in case of inhalation (lung sensitizer). Liquid or spray mist may produce tissue damage particularly on mucous
membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce
severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can
result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized
by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs. Repeated or prolonged exposure to the
substance can produce target organs damage. Repeated or prolonged contact with spray mist may produce chronic eye
irritation and severe skin irritation. Repeated or prolonged exposure to spray mist may produce respiratory tract irritation

http://www.sciencelab.com/
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leading to frequent attacks of bronchial infection. Repeated exposure to a highly toxic material may produce general
deterioration of health by an accumulation in one or many human organs.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention immediately. Finish by rinsing thoroughly with running water to avoid a
possible infection.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards:
Sodium hydroxide reacts to form explosive products with ammonia + silver nitrate. Benzene extract of allyl benzenesulfonate
prepared from allyl alcohol, and benzene sulfonyl chloride in presence of aquesous sodium hydroxide, under vacuum
distillation, residue darkened and exploded. Sodium Hydroxde + impure tetrahydrofuran, which can contain peroxides, can
cause serious explosions. Dry mixtures of sodium hydroxide and sodium tetrahydroborate liberate hydrogen explosively at
230-270 deg. C. Sodium Hydroxide reacts with sodium salt of trichlorophenol + methyl alcohol + trichlorobenzene + heat to
cause an explosion. (Sodium hydroxide)
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Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of acetic acid.

Large Spill:
Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of acetic acid. Be careful that the product is not present at a concentration level
above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient ventilation,
wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, metals, acids, alkalis,
moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
Sodium hydroxide STEL: 2 (mg/m3) from ACGIH (TLV) [United States] TWA: 2 CEIL: 2 (mg/m3) from OSHA (PEL) [United
States] CEIL: 2 (mg/m3) from NIOSHConsult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Odorless.

Taste: Alkaline. Bitter. (Strong.)

Molecular Weight: Not applicable.

Color: Clear Colorless.

pH (1% soln/water): Basic.

Boiling Point: 140°C (284°F)

Melting Point: 12°C (53.6°F)

Critical Temperature: Not available.
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Specific Gravity: 1.53 (Water = 1)

Vapor Pressure: The highest known value is 2.3 kPa (@ 20°C) (Water).

Vapor Density: The highest known value is 0.62 (Air = 1) (Water).

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, incompatible materials, water/moisture

Incompatibility with various substances:
Reactive with oxidizing agents, reducing agents, metals, acids, alkalis. Slightly reactive with water

Corrosivity:
Extremely corrosive in presence of aluminum, brass. Corrosive in presence of copper, of stainless steel(304), of stainless
steel(316). Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Hygroscopic. Much heat is evolved when solid material is dissolved in water. Therefore cold water and caution must be
used for this process. Generates considerable heat when a sodium hydroxide solution is mixed with an acid Sodium
hydroxide solution and octanol + diborane during a work-up of a reaction mixture of oxime and diborane in tetrahyrofuran
is very exothermic, a mild explosion being noted on one occassion. Reactive with water, acids (mineral, non-oxidizing, e.g.
hydrochloric, hydrofluoric acid, muriatic acid, phosphoric), acids (mineral, oxidizing e.g. chromic acid, hypochlorous acid, nitric
acid, sulfuric acid), acids (organic e.g. acetic acid, benzoic acid, formic acid, methanoic acid, oxalic acid), aldehydes (e.g.
acetaldehyde, acrolein, chloral hydrate, foraldehyde), carbamates (e.g. carbanolate, carbofuran), esters (e.g. butyl acetate,
ethyl acetate, propyl formate), halogenated organics (dibromoethane, hexachlorobenzene, methyl chloride, trichloroethylene),
isocyanates (e.g. methyl isocyanate), ketones (acetone, acetophenone, MEK, MIBK), acid chlorides, strong bases, strong
oxidizing agents, strong reducing agents, flammable liquids, powdered metals and metals (i.e aluminum, tin, zinc, hafnium,
raney nickel), metals (alkali and alkaline e.g. cesium, potassium, sodium), metal compounds (toxic e.g. berylium, lead
acetate, nickel carbonyl, tetraethyl lead), mitrides (e.g. potassium nitride, sodium nitride), nitriles (e.g. acetonitrile, methyl
cyanide), nitro compounds (organic e.g. nitrobenzene, nitromethane), acetic anhydride, hydroquinone, chlorohydrin,
chlorosulfonic acid, ethylene cyanohydrin, glyoxal, hydrosulfuric acid, oleum, propiolactone, acylonitrile, phorosous pentoxide,
chloroethanol, chloroform-methanol, tetrahydroborate, cyanogen azide, 1,2,4,5 tetrachlorobenzene, cinnamaldehyde. Reacts
with formaldehyde hydroxide to yield formic acid, and hydrogen. (Sodium hydroxide)

Special Remarks on Corrosivity: Very caustic to aluminum and other metals in presence of moisture.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans: Not available.
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Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Investigation as a mutagen (cytogenetic analysis), but no data available.
(Sodium hydroxide)

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: May be harmful if absorbed through skin. Causes severe skin irritation and burns. May
cause deep penetrating ulcers of the skin. Eyes: Causes severe eye irritation and burns. May cause chemical conjunctivitis
and corneal damage. Inhalation: Harmful if inhaled. Causes severe irritation of the respiratory tract and mucous membranes
with coughing, burns, breathing difficulty, and possible coma. Irritation may lead the chemical pneumonitis and pulmonary
edema. Causes chemical burns to the respiratory tract and mucous membranes. Ingestion: May be fatal if swallowed. May
cause severe and permanent damage to the digestive tract. Causes

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Sodium hydroxide, solution (Sodium hydroxide) UNNA: UN1824 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Illinois toxic substances disclosure to employee act: Sodium hydroxide Illinois chemical safety act: Sodium hydroxide New
York release reporting list: Sodium hydroxide Rhode Island RTK hazardous substances: Sodium hydroxide Pennsylvania
RTK: Sodium hydroxide Minnesota: Sodium hydroxide Massachusetts RTK: Sodium hydroxide New Jersey: Sodium hydroxide
Louisiana spill reporting: Sodium hydroxide TSCA 8(b) inventory: Sodium hydroxide; Water CERCLA: Hazardous substances.:
Sodium hydroxide: 1000 lbs. (453.6 kg);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
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CLASS D-2A: Material causing other toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 1

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 06:32 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING 

Product information 

Commercial Product Name : Vithane 
Synonyms : Micro-nutriënt solution, containing trace elements. 
Use : Dosing solution for anaerobic waste water treatment 
Company : BIOTHANE SYSTEMS INTERNATIONAL 

P.O. Box 5068 
2600 GD Delft 
The Netherlands 

Telephone : +31 (0) 15 - 2700111 
Telefax : +31 (0) 15 - 2560927 
E-mail  : bsi@veoliawater.com 
Emergency telephone : +31 (0) 15 - 2700111 
 
 

 

2. HAZARDS IDENTIFICATION  

Risk advice to man and the environment 

       
 
Symbol(s) : T   Toxic 

N   Dangerous for the environment 
 

R-phrase(s) : R49   May cause cancer by inhalation. 
R48/23   Toxic: danger of serious damage to health by prolonged 

exposure through inhalation. 
R61   May cause harm to the unborn child. 
R68   Possible risk of irreversible effects. 
R42/43   May cause sensitization by inhalation and skin contact. 
R36/38   Irritating to eyes and skin. 
R50/53   Very toxic to aquatic organisms, may cause long-term 

adverse effects in the aquatic environment. 
 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

Chemical nature 

Aqueous solution 
 

Hazardous components 

Chemical Name CAS-No. EC-No. / Registration 
number 

Classification Concentration[%] 

Sulfuric acid aluminum salt 
(3:2),octadecahydrate  

7784-31-8  233-135-0 Xn; R22 
Xi; R36/37/38 

 

 < 12,5

zinc chloride  7646-85-7  231-592-0 Xn; R22 
C; R34 

N; R50 - R53 
 

< 5

Manganese(II) sulphate, monohydrate  10034-96-5  232-089-9 Xn; R48/20/22 
N; R51/53 

 

 < 3
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copper sulfate pentahydrate  7758-99-8  231-847-6 Xn; R22 

Xi; R36/38 
N; R50/53 

 

< 5

Nickel(II) sulfate hexahydrate (1:1:6)  10101-97-0  232-104-9 R49; Carc.Cat.1 
R68; Mut.Cat.3 
R61; Repr.Cat.2 

T; R48/23 
Xn; R20/22 

Xi; R38 
R42/43 

N; R50/53 
 

< 3

Sulfuric 
acid,cobalt(2+)salt(1:1),heptahydrate  

10026-24-1  233-334-2 R49; Carc.Cat.2 
R60; Repr.Cat.2 
R68; Mut.Cat.3 

Xn; R22 
N; R50/53 

R42/43 
 

 < 1

 
 

4. FIRST AID MEASURES 

General advice : Remove from exposure, lie down. In the case of accident or if you feel 
unwell, seek medical advice immediately (show the label where 
possible). When symptoms persist or in all cases of doubt seek 
medical advice. Never give anything by mouth to an unconscious 
person. Take off all contaminated clothing immediately.  

Inhalation : Remove to fresh air. Keep patient warm and at rest. If breathing is 
irregular or stopped, administer artificial respiration. Call a physician 
immediately.  

Skin contact : Wash off immediately with soap and plenty of water. Obtain medical 
attention.  

Eye contact : Remove contact lenses. In the case of contact with eyes, rinse 
immediately with plenty of water and seek medical advice.  

Ingestion : If swallowed, seek medical advice immediately and show this 
container or label. If a person vomits when lying on his back, place 
him in the recovery position. Do NOT induce vomiting.  

 
 

5. FIRE-FIGHTING MEASURES 

Suitable extinguishing media  
 

:  Use water spray, alcohol-resistant foam, dry chemical or carbon 
dioxide. 
 

Extinguishing media which 
shall not be used for safety 
reasons  
 

:  High volume water jet 
 

Specific hazards during fire 
fighting  
 

:  Do not use a solid water stream as it may scatter and spread fire. 
 

Special protective equipment 
for fire-fighters  
 

:  In the event of fire, wear self-contained breathing apparatus. 
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Further information  
 

:  Standard procedure for chemical fires. 
Exposure to decomposition products may be a hazard to health. 
Use extinguishing measures that are appropriate to local 
circumstances and the surrounding environment. 
Use water spray to cool unopened containers. 
Fire residues and contaminated fire extinguishing water must be 
disposed of in accordance with local regulations. 
 

 
 

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions : Refer to protective measures listed in sections 7 and 8. 
Immediately evacuate personnel to safe areas. 
Ventilate the area. 
Avoid inhalation of vapour or mist. 
Avoid contact with skin, eyes and clothing. 
 

Environmental precautions : Should not be released into the environment. 
Avoid subsoil penetration. 
If the product contaminates rivers and lakes or drains inform 
respective authorities. 
 

Methods for cleaning up : Contain and collect spillage with non-combustible absorbent material, 
(e.g. sand, earth, diatomaceous earth, vermiculite) and place in 
container for disposal according to local / national regulations. 

 
 

7. HANDLING AND STORAGE 

Handling 

Advice on safe handling 
 

: Avoid exposure - obtain special instructions before use. 
Avoid contact with skin and eyes. 
Do not breathe vapours or spray mist. 
For personal protection see section 8. 
 

Advice on protection against 
fire and explosion 
 

: Electrical equipment should be protected to the appropriate standard. 
 

Dust explosion class : not applicable 
 

 

Storage 

Requirements for storage 
areas and containers 
 

: Keep containers tightly closed in a dry, cool and well-ventilated place. 
Store in original container. 
 

Advice on common storage 
 

: Store away from alkali liquors and metals. 
Keep away from food, drink and animal feedingstuffs. 
 

Remarks 
 

:  No decomposition if stored and applied as directed. 
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Components with workplace control parameters 

 

Components CAS-No. Control parameters Basis Update 

zinc chloride 7646-85-7 STEL: 2 mg/m3,  
 
TWA: 1 mg/m3,  
 
 

UK EH40 1997-01-01 

Manganese(II) sulphate, monohydrate 10034-96-5 TWA: 0,5 mg/m3,  
 
 

UK EH40 2003-05-01 

Nickel(II) sulfate hexahydrate (1:1:6) 10101-97-0 TWA: 0,1 mg/m3,  
Sk: Can be absorbed through skin 
Capable of causing cancer and/or 
heritable genetic damage. The 
identified substances include those 
which:- are assigned the risk phrases 
'R45: May cause cancer'; 'R46: may 
cause heritable genetic damage'; 'R49: 
May cause cancer by inhalation' or - a 
substance or process listed in 
Schedule 1 of COSHH. 
Capable of causing occupational 
asthma. The identified substances are 
those which:- are assigned the risk 
phrase 'R42: May cause sensitisation 
by inhalation'; or 'R42/43: May cause 
sensitisation by inhalation and skin 
contact' or- are listed in section C of 
HSE publication 'Asthmagen? Critical 
assessments of the evidence for 
agents implicated in occupational 
asthma' as updated from time to time, 
or any other substance which the risk 
assessment has shown to be a 
potential cause of occupational 
asthma. 
 

UK EH40 2001-04-01 

Sulfuric 
acid,cobalt(2+)salt(1:1),heptahydrate 

10026-24-1 TWA: 0,1 mg/m3,  
Capable of causing cancer and/or 
heritable genetic damage. The 
identified substances include those 
which:- are assigned the risk phrases 
'R45: May cause cancer'; 'R46: may 
cause heritable genetic damage'; 'R49: 
May cause cancer by inhalation' or - a 
substance or process listed in 
Schedule 1 of COSHH. 
Capable of causing occupational 
asthma. The identified substances are 
those which:- are assigned the risk 
phrase 'R42: May cause sensitisation 
by inhalation'; or 'R42/43: May cause 
sensitisation by inhalation and skin 
contact' or- are listed in section C of 
HSE publication 'Asthmagen? Critical 
assessments of the evidence for 
agents implicated in occupational 
asthma' as updated from time to time, 
or any other substance which the risk 
assessment has shown to be a 
potential cause of occupational 
asthma. 
 

UK EH40 1997-01-01 

 

Engineering measures 

General advice : Provide sufficient air exchange and/or exhaust in work rooms. 
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Personal protective equipment 

Respiratory protection : In case of mist, spray or aerosol exposure wear suitable personal 
respiratory protection and protective suit. 
When workers are facing concentrations above the exposure limit they 
must use appropriate certified respirators. 
 

Hand protection   
  butyl-rubber 

Choose  gloves to protect hands against chemicals depending on the 
concentration and quantity of the hazardous substance and specific to 
place of work. 
For special applications, we recommend clarifying the resistance to 
chemicals of the aforementioned protective gloves with the glove 
manufacturer. 
 

 
Eye protection : Please wear suitable protective goggles. Also wear face protection if 

there is a splash hazard. 
 

Skin and body protection : impervious clothing 
 

Hygiene measures : Handle in accordance with good industrial hygiene and safety 
practice. 
General industrial hygiene practice. 
When using do not eat, drink or smoke. 
Avoid contact with skin, eyes and clothing. 
Wash hands before breaks and at the end of workday. 
Wash contaminated clothing before re-use. 

 
 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance  

Form : liquid 
 

Odour : odourless 
 

 

Safety data  

pH : 1 - 2 
 

Explosive properties : Explosive properties according to the EU: not applicable 
 

Boiling point/boiling range : 101,7 °C 
 

Flash point : not applicable 
 

Vapour pressure : 0,02 hPa 
at 20 °C 
 

Density : 1,2 g/cm3   
 

Water solubility : Easy miscible 
 
 
 



  

SAFETY DATA SHEET 
according to Regulation (EC) No. 1907/2006 

Vithane  
Version 3.0 Revision Date  

28.11.2008 
Print Date  
24.03.2009  

GB / EN 
 

 

6 / 10   

10. STABILITY AND REACTIVITY 

Materials to avoid : Metals 
Bases 
 

Hazardous reactions : General Information: 
BasesMetals 
 
Stability:  
Stable under recommended storage conditions. 

 
 

11. TOXICOLOGICAL INFORMATION 

Acute oral toxicity : Harmful if swallowed. 
 

Acute inhalation toxicity : Irritating to respiratory system. 
 

Skin irritation : Irritating to skin. 
 

Eye irritation : The liquid splashed in the eyes may cause irritation and reversible 
damage. 
Strong lachrymation can make it difficult to escape 
 

Sensitisation : May cause sensitization by inhalation and skin contact. 
 

Further information : Chronic Health Hazard 
 

Components:  
zinc chloride 7646-85-7 Acute oral toxicity: LD50 rat 

Dose:  350 mg/kg 
 
Acute inhalation toxicity: LC50 rat 
Dose:  1.960 g/m3 
Exposure time: 10 min 
 
Skin irritation: Classification: Causes burns. 
Result: Extremely corrosive and destructive to tissue. 
 
Eye irritation: Classification: Causes burns. 
Result: Risk of serious damage to eyes. 
 
 

copper sulfate pentahydrate 7758-99-8 Acute oral toxicity: LD50 rat 
Dose:  300 mg/kg 
 
Acute dermal toxicity: LD50 rat 
Dose: > 2.000 mg/kg 
 
Skin irritation: Classification: Irritating to skin. 
Result: Skin irritation 
 
Eye irritation: Classification: Irritating to eyes. 
Result: Eye irritation 
 
 

Sulfuric acid,cobalt(2+)salt(1:1), 
Heptahydrate 
 
 
 

10026-24-1 Acute oral toxicity: LD50 rat 
Dose:  768 mg/kg 
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12. ECOLOGICAL INFORMATION 

Further information on ecology 

Adsorbed organic bound 
halogens (AOX) 
 

: not included 
 

Other ecotoxicological advice : The product should not be allowed to enter drains, water courses or 
the soil. 
 

 
Components:  
zinc chloride 7646-85-7 Toxicity to fish:  

LC50 
Species: Brachydanio rerio (zebra fish) 
Dose:  38 mg/l  
Exposure time: 96 h 
 
Acute and prolonged toxicity for aquatic invertebrates:  
EC50 
Species: Daphnia magna (Water flea) 
Dose:  0,33 mg/l  
Exposure time: 48 h 
 
  

copper sulfate pentahydrate 7758-99-8 Toxicity to fish:  
LC50 
Species:  
Dose:  0,1 - 2,5 mg/l  
Exposure time: 96 h 
 
Acute and prolonged toxicity for aquatic invertebrates:  
EC50 
Species: Daphnia magna (Water flea) 
Dose:  0,024 mg/l  
Exposure time: 48 h 
 

 

13. DISPOSAL CONSIDERATIONS 

Advice on disposal and 
packaging 

: Disposal: 
In accordance with local and national regulations.  
 
 

Disposal of uncleaned 
packaging 

: Waste key (uncleaned packaging): 
150110, packaging containing residues of or contaminated by 
dangerous substances 
 

 

14. TRANSPORT INFORMATION 

Land transport 

ADR  
UN Number : 3082 
Description of the goods : ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. 
  (copper sulfate pentahydrate, zinc chloride) 
Class : 9  
Packaging group : III 
Classification Code : M6 
Hazard identification No : 90 
ADR/RID-Labels : 9 
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RID  
UN Number : 3082 
Description of the goods : ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. 
  (copper sulfate pentahydrate, zinc chloride) 
Class : 9  
Packaging group : III 
Classification Code : M6 
Hazard identification No : 90 
ADR/RID-Labels : 9 

Air transport 

IATA  
UN Number : 3082 
Proper technical name : Environmentally hazardous substance, liquid, n.o.s.  
  (copper sulfate pentahydrate) 
Class : 9  
Packaging group : III 
ICAO-Labels : 9 
Packing instruction (cargo 
aircraft) 

: 914  

Packing instruction (passenger 
aircraft) 

: 914  

Packing instruction (passenger 
aircraft) 

: Y914  

Sea transport 

IMDG  
Substance No. : UN 3082 
Proper technical name : ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S.  
  (copper sulfate pentahydrate, zinc chloride) 
Class : 9  
Packaging group : III 
IMDG-Labels : 9 
EmS Number : F-A S-F  
Marine pollutant : yes 

 

15. REGULATORY INFORMATION 

Labelling according to EC Directives 

Hazardous components which must be listed on the label: 
• 10101-97-0   Nickel(II) sulfate hexahydrate (1:1:6)  

 
• 10026-24-1   Sulfuric acid,cobalt(2+)salt(1:1),heptahydrate  

 
Symbol(s) : T Toxic 

N Dangerous for the environment 
 

 

       
 
R-phrase(s) : R49 May cause cancer by inhalation. 

R61 May cause harm to the unborn child. 
R48/23 Also toxic: danger of serious damage to health 

by prolonged exposure through inhalation. 
R36/38 Irritating to eyes and skin. 
R68 Possible risk of irreversible effects. 
R42/43 May cause sensitization by inhalation and skin 
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contact. 
R50/53 Very toxic to aquatic organisms, may cause 

long-term adverse effects in the aquatic 
environment. 

 
S-phrase(s) : S53 Avoid exposure - obtain special instructions 

before use. 
S23 Do not breathe vapour. 
S26 In case of contact with eyes, rinse immediately 

with plenty of water and seek medical advice. 
S35 This material and its container must be disposed 

of in a safe way. 
S36/37 Wear suitable protective clothing and gloves. 
S45 In case of accident or if you feel unwell, seek 

medical advice immediately (show the label 
where possible). 

S57 Use appropriate container to avoid 
environmental contamination. 

 
 
Special labelling of certain 
preparations 

: Restricted to professional users. 
 

 
 
VOC:  :  no VOC duties  

 
 
Seveso Directive (96/82/EC) :  Update: 2003 Quantity 1 Quantity 2 
  Toxic  50 t 200 t 
 

National legislation  

 
Other regulations : Take note of Dir 94/33/EC on the protection of young people at work. 

 
Other regulations : Take note of Dir 92/85/EEC on the safety and health at work of 

pregnant workers. 
 

 

16. OTHER INFORMATION 

Full text of R-phrases referred to under sections 2 and 3 

R20/22 Also harmful by inhalation and if swallowed.
R22 Harmful if swallowed.
R34 Causes burns.
R36/37/38 Irritating to eyes, respiratory system and skin.
R36/38 Irritating to eyes and skin.
R38 Irritating to skin.
R42/43 May cause sensitization by inhalation and skin contact.
R48/20/22 Harmful: danger of serious damage to health by prolonged exposure through 

inhalation and if swallowed.
R48/23 Toxic: danger of serious damage to health by prolonged exposure through 

inhalation.
R49 May cause cancer by inhalation.
R50 Very toxic to aquatic organisms.
R50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the 

aquatic environment.
R51/53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic 

environment.
R53 May cause long-term adverse effects in the aquatic environment.
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R60 May impair fertility.
R61 May cause harm to the unborn child.
R68 Possible risk of irreversible effects.

 

Further information 

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information 
and belief at the date of its publication. The information given is designed only as a guidance for safe 
handling, use, processing, storage, transportation, disposal and release and is not to be considered a 
warranty or quality specification. The information relates only to the specific material designated and may 
not be valid for such material used in combination with any other materials or in any process, unless 
specified in the text. 
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