Factsheet

Antifreeze safety sheet

(8) KensaHeat Pumps

Section 1: Identification of the substance/ mixture and of the company/ undertaking

1.1 Product identifier

Product Mame

Thermox DTX

1.2 Relevant identified uses of the substance or modure and uses advised against

ldentified uses

Llses advised against

1.7 Details of the supplier of the safety data sheet

Supplier

1.4 Emergency telephone number

Emergency telephone number
Cipening Hours

Dt of hours emerge ncy information

First aid advice number

Maote

Section 2: Hazards identification

2.1 Oassification of the substance or mocture

Class Fication (EG 1272/ 2008)

Physical and chemical hazards
Human health
Environment

Maon-toxic heat transfer Tluid with antifteeze and inhibitar functions designed for use in
geothermal and air source heating sy sterms.

This product is not recommended for any industrial, professional or consumer use
other than the identified uses ahove.

Hydra Technologies Lid.
Europa Way,

Swansea West Business Park,
Fforestfach,

Swansea,

SAS 48

+44 () 1792 886800
info@@hydratech. co.uk

01792 586500
0g:30- 1700

For emergencies that occur outside of office opening hours that pose a threat to
human health, the environment or require immediate first aid advice call:
+d44 (0) 1792 672206

This number is for emergencies ank and will not accept calls or queries regarding
equipment failures.

Mot classified
Mot clagsified
Mot classified

In accardance with Article 9 and Aricle 12 of EC 127272008, Thermox DTX has heen assessed as a mikture where adequate
and reliable scientific information demonstrates the occurrence of synergistic and antagonistic effects that renders the mixture
nan-toxic as determined by an EPA certified laboratory with an LDA0 (Oral Rat = 15,000 malky hody weight.
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2.2 Label elements
EC Mo

Lahelling Regulation (EC) Mo 12722008

2.3 Other hazards
Cther Hazards

@ KensaHeat Pumps

KEMNSA (

Under CLP review.
Mot classified.

This substance does not meet the PETHPyB criteria of REACH, annex X1l

Section 3: Compositionfinformation on ingredients

3.2 Mochures

Companent

Concentration

EC Mumber

CAS Mumhbar

Reach Registration Mumber
Classification (EC12722008)

Companent

Concentration

EC Mumber

CAS Mumhber

Reach Registration Mumber
Classification (EC 127 202008)

Component

Concentration

EC Mumber

CAS Mumber

Reach Registration Mumber
Classification (EC 12722008)

Component

Concentration

EC Mumber

CAS Mumber

Reach Registration Mumber
Classification (EC 127 22008)

M onoethylene glycol (ethane-1, 2-diol
a0-90%

203-473-3

107-21-1

01-2119456816-28

Acute Tox. 4 - H302

STOTRE 2-H373

ADH Enzyrme - Detox fying A dditive 1

2-18%

[RIE

[EIEY

[RIE

Mot classified - substance has a Community WEL

ADH Enzyrme - Detoifying A dditive 2

2-5%

FIE

[EA

FIE

Mot classified - substance has a Cammunity YWEL

ADH Enzyrme - Detoxifying A dditive 3
0.51.58%

[EA

FTE

WTE

Flam. Lig. 2 - H225

Eve lrrit. 2 - H319

- The classfication listed for monoethylene glycal above is that which is listed, according to CLP (ECY Mo, 127252008,
Howeever, the maonaethylene glycol present in this mikture is rendered non toxic {as determined by an EPA cedified laharatory)
upon the addition of the ADH Enzyime - Detaifying A dditives listed abaove.

- The classification listed ahbove for the ADH Enzyme - Detoxifying Additives are those which are also the classifications
according to CLP (ECY Mo, 12722002 for the REACH registered substances, whose names have been changed to "ADH
Enzyme - Detoxifying Additive 1, 2 and 3" an this Safety Data Sheet, in order to protect the intellectual property rights of Hydra
Technologies Ltd.
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- Further, more detailed information on the compostion and classifications of this product and its constituents can he found in
Section 16

Section 4: First Aid Procedures

4.1 Description of first aid procedures

General Informatian When safe to do so remove the wictim from the source of exposure giving
consideration as to whether this may cause further discomfort to the wictim.

Inkhalation Mo e the affected person to fresh air at once. Keep the affected person warm in a

position comfortable for breathing.
Get medical attention if ary discomfort continues.

Ingestion M ove the affected person to fresh air at once. Keep the affected person warm in a
position comfortable for breathing. Rinse mouth thoroughly with water.
Get medical attention if army discomfort continues.

Skin Contact Remave contaminated clothing immediately and wash skin with soap and water.
Get medical attention it ary discomfort continues,

Ey e Contact Rinse immediately with plenty of water. Remove any contact lenses and aopen eyvelids

wide apart. Continue to rise for at least 19 minutes.
Get medical attention if ary discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed

General Informatian The following symptoms are listed in case of ex posure to the 100% neat product.
Inkhalation Inhalation of w apours may cause mild irritation of the upper respirstary tract.
Ingestion Mo specific symptoms noted.

Skin Caontact Prolonged and repeated contact may cause mild irritation of the skin.

Eye Contact Direct eve contact may cause slight reddening ofthe eyes.

4.3 Indication of imme diate me dical needs or special ire atm ent

Mo specific recommendations dgiven, hut first aid may =till be required in case of accidental exposure, inhalation ar ingestion of
this chemical. If in doubt, get medical attention promptly and present a copy of this Safety Data Sheet.

Hotes for the doctor

Mo specific recommendations other than to read all sections of this Safety Data Sheet, especialy Section 16.

Section 5: Firefighting Measures

5.1 Bxdinguis hing media

Extinguizh with alcohol-resistant foam, carhon dioxide (CO2, dry chemicals, sand and dolomite orwater fog.
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5.2 Special hazards ansing from the substance or mocure

Specific Hazards Wihen heated and in the case of a fire, harmful vapoursfgases (such as CO and COX
may be formed.

Inusual fire and explosion hazards Exposure to extrerme heat may cause product containersto explode.

5.3 Adwvice for fr ehightng

Protective actions during firefighting Keep people away, isolate the fire and dery unnecessary entry.

s water fog to keep fire exposed containers cool and disperse vapours.
Runoff water should he prevented from entering sewers and waterc ourses.

Specialist protective equipment far Wiear positive-pressure self-caontained breathing apparatus (SCBA) and full protective
firefighters clothing.

Section 6: Procedure for Unwanted Emissions

6.1 Personal precautions, probective e quipment and emergency procedures

Avoid flames, sparks, heat and smoking.

Inthe case of inadequate ventilation, use respiratory protection.

Warn everybody of potential danger and evacuate if necessary.

Extinguish all ignition sources if safe to do so.

Wiear protective clothing as described in Section 8 ofthis Safety Data Sheet

6.2 Environm ental precautions

Do not discharge into drains, water courses or onto the ground.
Spillages or uncontrolled discharges into watercourses must be reported immediately to the Environmental Agency or ather
appropriate regulatony body.

6.3 Methods and materials for containment and cleanup

Absorb spillage with inert, damp, non-combustible material, then lush the contaminated area with water.
Collect and place unsuitable waste disposal containers and seal securely. Forwaste disposal, see Section 13.

fi.d Reference to other sections

Wear protective clothing as described in Section 8 ofthis Safety Data Sheet.
Collect and dispose of spillage asindicated in section 13,

Section ¥: Handling and 5torage

7.1 Frecautions for safe handling

Avoid spilling and contact with skin and ey es.
Avoid inhalation of wapours and spray mists.
Provide good wentilation.

Keep away from heat, sparks and open flame.

7.2 Conditions for safe storage including any compatibilities

Store in tightly-closed, original containers.

Keep separate from food, feedstuffs, fedilisers and other senstive material.
Do not stare near heat sources or expose to high temperatures.

Keep away from heat, sparks and open flame.
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7.3 Specific end use(es)

The identified uses for this product are detailed in Section 1.2

Section 8: Exposure Controls / Personal Protection

8.1 Control parameters

Name STD TWA-8 Hrs STEL-15 Min
M onoettrylene glycal (sthane-1, 2-diol) WEL &3 g/ 104 g
DMEL

Industry, Inhalation - Long term local effects: 38main®
Industry, Dermal - Long term sy stemic effects: 106mafnr
Consumer, Inhalation - Long term local effects: Ymaine
Consumer, Dermal - Long term systemic effects: YmoginT®

PHEC

Fresh water: 10 mafll

M arine water: 1moil

STP: 1995 molL

Sediment fresh water: 20,9 malfka
Sail: 1,53 mofkg

Name sSTD TWA-8 Hrs STEL-15 Min
ADH Ergyrme - Detaxifying Additive 1 WWEL 459 mafm?® Mot availahle
DMEL

Industry, Inhalation - Lang term systemic effects: 159 mgine
Consumer, Inhalation - Lang term sy stemic effects: 44 malnr

PHEC
Fresh water: 248 moL
M arine water: 22 mofl

Soil: 46 mo'ka

Name STD TWA -8 Hrs STEL-15 Min
ADH Erzyme - Detoxifying Additive 2 WEL 9 mgne Mot available
DHEL

Mo DMEL data available

PNEC
Mo PMEC data available

Name STD TWh -8 Hrs STEL-15 Min
ADH Erzyme - Detoxifying Additive 2 WEL 1880 mafme Mot available
DHEL

Industry, Inhalation - Short tertn local effects: 1820 mgfn
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Industry, Inhalation - Long term systemic effects: 932 mant
Consumer, Inhalation - Short term local effects: 939 mofn®
Caonsumer, Dermal - Long term systemic effects: 197 mofkalday

PHEC

Fresh water: 0.89 malL
Marine water: 0.77 mo/L

8.2 bxposure controls

|

| —

Technical procedures

Engineering measures M ethods to prevent or contral exposure are preferred. Such methods include process
ar personnel enclosure, mechanical ventilation and control of process conditions.

Respiratory equipment Ifwertilation is inadegquate, suitahle respiratory protection must be warn.

Hand protection Wear PV C gloves.

Ey e pratection VWear approved chemical googles ar face shield.

Skin Protection Wear rubher apron or protective clothing in case of contact.

Other Protection Vear rubber footwear.

Enviranmental Expaosure Contrals

Section 9: Physical and Chemical Properties

9.1 Information on basic physical and che mical properties

Appearance Clear liguid
Colour Colourless {unless dyed accaording to customer specification)
Crdour Mon-pungent but characteristic aroma
Cdour Threshold Mot applicable
nH 7.6-10.8 depending an inhibitar formulation
Melting paint  Pour point -40°C
Initial boiling point =180°C
Flash point =118 (closed cup)
Evw aparation Rate Mot determined
F lammakility Froduct is not classified as flammable
Flammahility I explasion limits Lppper limit - 15%
Lowwer lirmit - 3%
Wapaur pressure 13Pa@25°C
Wapour destiny (air= 13 2.2
Relative density of the mixture 1.04 -1.14
Solubility Soluble in water
FParttion coefficient: n-octanol fwater Mot determined
Autorignition temperature =400°C
Decompostion temperature Mot determined
Wiscosity See product data sheet
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Ex plosive properties Mot applicable - product is not classified as an explosive
Qxidising properties Mot applicakle - product is not classified as an oxidising agent

9.2 Other information

Mot determined.

Section 10: Stability and Reactivity

10.1 Reactivity
There are no known reactiity hazards associated with this prodoct.
10.2 Chemical stahility

Stable at narmal ambient temperatures and when used as recammended.
Product is hygroscopic and will absorb water by contact with the moisture in the air,

10.3 Possibility of hazardous reactions

There are no known hazardous reactions associated with this product.

10.4 Conditions to avoid

A oid temperatures =180°C for prolonged periods of time, flames and sources of ignitian.
10.5 Incompatible materials

Avoid strong oxidising agents, strong acids and strong alkalis.

10.6 Haz ardous de com positon products

In case of fire, toxic gases (such as CO and COZY may he formed.

Section 11: Toxicological Information

11.1 nformation on toxicological effects

Acute toxicity LD 50, Qral, Rat: =15,000 mafkg bw

Skin corrosiond irritation Skin irritation is not expected when this product is used correcthy .

Serious eye damagel irritation Eve irrtation is not expected when this product is used carrectly.

Respiratorys skin sensitisation YW apours may cause mild irritation of the respiratory system.

Germ cell mutagenicity Froduct is not expected to be mutagenic.

Carcinogenic ity Product is not expected to he carcinogenic.

Reproductive toxicity Froduct is not expected to damage the reproductive system or harm a developing
fetus.

Ev aluation of CMR propetties Mat determined.

STOT-sindle exposure Mot determined.

STOT-repeated exposure Mat determined.

Aspiration hazard Mot determined.
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General Information

See Section 4 ofthis Safety Data Sheet.

Inhalation Inhalation of v apours may cause mild irritation of the upper respiratory tract.

Ingestion Mo specific symptoms noted.

Skin contact Frolonged and repeated contact may cause mild irritation of the skin.

Eye contact Direct eye contact may cause reddening ofthe eyes

Heath warnings This product has low toicity, Only very large volumes may have adverse impact on

human health.

Section 12: Ecological Information

Ecotoxicity
The product is not expected to he hazardous to the environment.

12.1 Toxicity

LZan 96 haurs, Fish: = 10,000 mafL
ECa0, 48 hours, Daphnia: = 10,000 mafL
1Za0, 72 hours, Algae: = 10,000 mafL

12.2 Persistence and degradability
This product is readily biodegradable (30% over 10 days).
12.3 Bw-accumulate pote ntal

Will not hio-accumulate.
Partition coefficient - not determined.

12.4 Mobility i soil

Froduct is mobile in soil as it is water soluble.

12.5 Results of PBT and vPvB assessment

This substance does not meet the PETHPYE criteria of REACH, anneax X111,
12.6 Other adverse effects

Mot determined.

Section 13: Advice on Disposal

Genera infonmation
Yiacte to he treated as controlled waste. Disposal to licensed waste disposal ste in accordance with Local Waste Disposal
Authority .

Disposal methods
Dispose of waste and residues in accardance with local autharity andiar local sewade treatment plant requirements.
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Section 14: Transport information

14.1 UH Hum ber

Product not hazardous for transport - no information reguired

14.2 UH proper shipping name

Product not hazardous for transport - no information reguired

14.3 Transport hazard class(es)

Product nat hazardous for transpart - na infarmation required

Transport labels

Product not hazardous for transport - no information required

14.4 Packing group

Product not hazardous for transport - no information reguired

14.5 Environmental hazards

Product not classed as an environmentally hazardous substance ar marine pallutant
14.6 Special precautions for user

Product nat hazardous for transpart - na infarmation required

14.7 Transport in bulk according to Annex llof MARPOL73/78 and the IBC Code

Product not hazardous for transport - no information required

Section 15: Regulatory Information

15.1 Safety, health and environmental regulations f legislation for the substance or modure

EU legislation

Regulation (ECY Mo 190772006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) (as amended). Regulation (EC) Mo 127272008
af the Eurapean Parliament and of the Council of 16 December 2008 an classification, [abelling and packaging of substances
and mixtures {as amended).

Guidance notes
CHIP for everyone HSG228. Appraved Classification and Labelling Guide (Sixth edition) L131. Safety Data Sheets for
substances and preparations.

15.2 Chemical Safety Assessment

A chemical safety assessment has been carried out. This product does not meet the criteria for human health ervironmental
hazard classification. In addition, this product does nat meet PET/wPYE criteria. Therefore no exposure scenarios are required.

Section 16: Other Information

lssued by Hydra Technologies Lid

Revision Date 31082014

Approved hy Stephen Hickson

Fevision Comments Feview in line with CLP regulation
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Hazard statements in full H302 - Harmful if swallowed
H3¥3 - May cause damade to argans - Kidneys - through prolonged ar
repeated exposure i swallowed
H225 - Highl flammahle liquid and vapour
H319 - Causes serious eve irritation

Further Gassthcation and Composition Comm ents

Monoettylene ghicol i classified as Acute Tox. 4 - H302 according to CLP (EC) Mo, 127272008, Here it should he noted that
manoethylene glyeal is in itself, not toxic. The toxicity classification for monoethylene givcol arises from the fact that upan it's
metabolization in the liver by the enzyme Alcohol Dehydrogenase (A0DH), toxic carboxylic acids - glycolic acid and dxalic acid -
are released and cause metabolic acidosis, cardiovascular dysfunction and ultimatel kKidney failure.

Hydra Technologies Ltd have developed a method of inhibiting the metabolization of monoethylene givcol in the liver by the
addition of ADH Erzyme - Detaxifying Additives, thus preventing the release of the toxic metabolites - alyealic and axalic acid -
into the body. A test study by an EPA cedified laboratory has determined that by the occurrence of synergistic and
antagonistic effects, the addition of the ADH Enzyme - Detoxifying A dditives to monoethylene glycol detoxifies it, resulting in a
mixture with an LDS0 (Oral, Rat) = 15,000 maikg bw.

CLP (ECY Mo, 12722008 states that enterprises should re-evaluate the classifications of substances ar mixtures if they
hecome aware of new adequate and reliable scientific or technical infarmation that may affect those classifications. It is also
stated that enterprises, where necessary, may describe the chemical idertity of certain substancesin such away that does not
negatively affect the confidential nature of their business. Taking these two statements into consideration, as well as that the
REACH registered substances whose names have heen changed to "ADH - Ergy me Detoxifring Additive 1, 2 and 3" in this
Safety Data Sheet are not classified as hazardous to human heatth, or as an environmental hazard according to CLP (ECY Mo,
127242008 {or present in a large enough concentration as to affect the final classification of this product), we consider these
identity changesto have no impact on the users of this product to ensure it is used safely and hence believ e these changes of
chemical identities are necessary in order to protect the intellectual property rights of Hydra Technologies Lid.

(1) indication of changes

Section 3 updated to include the classification accarding to Regulation (EC) Mo 127212008 [CLP]
Section 8 updated to include appropriate exposure controls according to Regulation (ECY Mo 12722008 [CLP]
Section 9 updated to include the list of physical and chemical propertties accarding to Regulation (EC) ko 127272008 [CLP]

(i) Abbreviations and acromyms

by bhodhyweiht

CAS Moo Chemical Abstracts Service number

CLP: Classification Lahelling and Packaning Regulation

DHEL: Derived Mo-Effect Level

EC: European Commission

EC Mo: European Chemical number: EINECS, ELINCS ar MLP

ECHA: European Chemicals Agency

EEC: European Econormic Cammunity

EIMECS: European Inventary of Existing Commercial Chemical Substances
ELIMCS: European List of Motified Chemical Substances

LCal: Lethal Concentration, 50%

LOA0: Median Lethal Dose

PBT. Persistent, Binaccumalative & Toxic

PMEC: Predicted Mo Effect Concentration

REACH: Registration, Evaluation, Authorisation & restrictions of Chemicals
SD5; Safety Data Sheet

vPvP: Very persistent, very bioac cumalative

WEL: Woarkplace Exposure Limit
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(iii) Training advice
Product should anly be handled by trained operators.
() Additional information

The ahaove informmation describes exclusikeely the safety reguirements of the product and is based on our presert-day
knowledge. The information is intended to give advice about the safe handling of the product named in this safety data sheet,
for storage, processing, transport and disposal. The information cannat be transferred to other products. In the case of mixing

the product with products or inthe case of processing, the information on this safety data sheet is not necessarily valid for the
new made-up material.
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