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1 Introduction 
 

As stated in the title, this project is one with the target of redesigning an existing design project (Design 

Concept Development – Completed at the Nordic Folkecenter by Nakita Vinogradov 

http://www.folkecenter.eu/pages/Publications_and_downloads_full.php) for a floating foundation for a 

small wind installment, that can be produced in the workshop, and is possible to test before hosting it 

for showcasing purposes.  

 

‘The project about the small floating wind turbine design concept development was offered by Nordic 

Folkecenter for Renewable Energy during the internship. The idea of the project was to create a 

conceptual design of floating construction for a wind turbine which will be possible to produce in 

Folkecenter’s workshop for showcasing purposes, as it was decided in the beginning. The aim of the 

project was to start the chain of other projects, where the aerodynamics, hydrodynamics and FEM 

analyses, design optimization, manufacturing and testing will be provided.  

 

In this project the research about floating wind turbines construction was provided. Based on the 

requirements of the Nordic Folkecenter and evaluations of main classifications of floating wind turbines, 

existing floating wind turbines on the market and environment, the conceptual design was chosen. The 

external influences, like wind and waves were defined and buoyancy calculations were made for creation 

of sustainable concept design. The FEM analysis, aerodynamics and hydrodynamics analyses were not 

included in this project. They will be provided in the future during the project of design optimization. 

Finally, the design concept of floating wind turbine construction was developed.’ [Taken from “Design 

Concept Development” by Nakita Vinogradov] 

 

Our project aims to include the design optimization, manufacturing, and testing, excluding the others 

(Aerodynamics + Hydrodynamics + FEM) only due to lack of adequate software to accurately simulate 

the environments and acquire the relevant data for said excluded areas of improvement.  

 

Designing will take place initially via 3D modelling on Autodesk inventor. The manufacturing will be 

completed with materials available on the site of the Folkecenter, pooling resources from the spares 

kept in the workshop, plus house and storage garage. Testing will be carried out in a local fjord once the 

design model is complete.  

 

 

 

http://www.folkecenter.eu/pages/Publications_and_downloads_full.php
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2 Background description  
 

2.1 Design optimisation 

 

The previous design utilised metal piping and barrels. While the metal can be made very resilient to 

weather via various treatment procedures, the buoyancy effect came only from the barrels, and the 

assumption that the Steel tubing would remain empty once submerged in the water (which would 

otherwise become a liability).  

An issue speculated with this model was; providing those Steel tubes were to fill with water for any 

reason, a portion of the floating capacity of the construction would be compromised if not entirely, as 

Steel tubing is heavy, and in and of itself has no capacity to float when compromised by water. 

In the new design, it was decided to utilise wood; as wood, in and of itself has strong capacity for 

floating.  

 

2.2 Manufacturing concepts 

As afore mentioned in the introduction, it was necessary for obvious reasons that for the sake of making 

manufacturing a possibility, it was necesary to be possible to manufacture whatever was designed 

finally in the workshop and with the materials available here at the nordic Folkecenter. 

Prior to any workshop sessions, it was important that the group observed what was available to work 

with and what tools/machines were accessible for use.  

 

2.3 Testing 

 The entire focus of this Project was to improve on the previous design, manufacture a physical model 

and ultimately test it in simulation conditions to record some data about the general performance of the 

floating foundation.  

 

The group proposed that for the testing stage, it is imperative to attempt to utilise one of the available 

bodies of water for trial purposes. The location suggested in the previous report (Helligsø Teglværk on 

the Nissum Bredning Fjord) was considered, but ultimately another more adequate location, Limfjord 

was chosen. 
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2.4 Definition of Purpose 

To utilise available knowledge, materials and facilities to rennovate an existing small scale floating wind 

turbine foundation design project, and produce it for Nordic Folkecenter for showcasing and testing 

purposes. 

 

3 Problem statement 
 

3.1 Design Criteria for the solution 

The following list pose questions which the group set out to answer upon taking on this Project: 

 

1. The materials required must be sourceable on site of the Nordisk Folkecenter. 

2. The structure must be stable enough to ensure the stability of the wind turbine when installed. 

3. The structure  must be able to float without issue. 

4. The materials used must be suitably protected against it’s intended environment. 

 

3.2 Main Problem 

The main problem in this Project was to improve on the existing Project in the areas of design 

optimisation, manufacturing and testing, and to do so utilising the facilities available on and in the 

vicinity of the Nordic Folkecenter.  

3.3 Sub-problems 

Based on the design criteria, the following sub problems were derived: 

- Choosing from the available materials with optimising the existing design in mind. 

- How to ensure the materials sourced and used would be fit for the environment. 

- How to develop the design using the available machinery and tools in the workshop. 

- How to ensure the design will be able to float. 

- How to implement fixtures on the design where necessary. 

- How to ensure that the centre of mass of the design is as axis neutral as possible. 

- How to transport the design once it is created. 

- How to recover the design from the water once the testing is completed. 
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3.4 Delimitations 

The delimitations of this Project were as follows: 

 

 Aerodynamics of the design will not be considered due to lack of relevant knowledge and 

simulation software. 

 Hydrodynamics of the design will not be considered due to lack of relevant knowledge and 

simulation software. 

 Finite element analysis of the design will not be considered due to lack of Access to suitable 

software.  

 This Project will not include any form of anchoring system due to the time constraints in regards 

to manufacturing. 

 This Project will not include any form of electrical storing components due to time constraints. 

 This project will not include any forms of ballast system. 
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4 Design concept review and adaptation 
 

This project utilised the design concept analysis section [Section 4 of “Design Concept Development” 

http://www.folkecenter.eu/pages/Publications_and_downloads_full.php] and innovated ideas on 

possible ways to reinvent the previous design ideas with the available material.  

Upon inspection, the premises had a wealth of wood, plastic barrels, and some right angled ferrous 

metal profiles of varying lengths and thicknesses. The group initially strategised ways of replicating the 

basic idea of having the three barrels restrained in triangular fashion via thee materials available.  

 

 

 

 

Figure 1 – Conceptual visualisation of redesign 

http://www.folkecenter.eu/pages/Publications_and_downloads_full.php
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After measuring dimensions of the available wood profiles, initial 3D models were constructed and 

evaluated.  

 

 

 

 

 

 

 

 

 

 

As the models porposed to utilise wooden profiles instead of metal pipes, the fixture methods used 

would be different as welding for example would not be a possibility. The initial focus was to come up 

with a design that would not only be manufacturable within the workshop with the available facilities 

and materials, but also that the mass low, and maintaining the centre of mass as uniform as possible.  

 

Figure 3 – First 3D model of design concept 
Figure 2 – Elaborated 3D model of design concept 
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After spending some days deliberating the design ideas and coming to a unanimous decision, the next 

step was to come up with some ideas of possible fixture methods, then begin sourcing, measuring and 

cutting our necessary materials for manufacturing.  

5 Manufacturing 
In this section the manufacturing processes used will be elaborated on, including comments on the 

processes, challenges that presented themselves during the process, and ideas that came to overcome 

them. 

5.1 Facilities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 – Picture of the workshop #2 
Figure 6 – Picture of the workshop #1 

Figure 5 – Picture of tools in the workshop #1 
Figure 7 – Picture of tools in the workshop #2 
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Figure 8 – Picture of tools in the workshop #3 

Figure 9  - Picture of screws, nuts, bolts + washers in the workshop 
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The workshop features a lot of machinery and usable tools. The group made use of various things at 

various stages of the process.  This section will cover the major tools and machines used/required for 

the manufacture of the design. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The circular saws were used to cut the wood to size and shape. The stationary circular saw was used 

when cutting the wood from its original length, to the base required length. Where angled cuts were 

required, the group made use of a portable circular saw which could be rotated up to 90 degrees both 

counter clockwise and clockwise.  

Another circular saw was also occasionally used to cut the right angled metal profiles to base length.  

Figure 10 – Circular saw (adjustable angle) Figure 11 – Circular saw (stationary) #1 

Figure 12 – Circular saw (stationary) #2 
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The angle grinder was used for angled cuts on the brackets.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 – Angle grinder in use 

Figure 15 – Pillar drill 

Figure 14 – Angle grinder 
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http://toolsmine.com/product/total-18-volt-cordless-drill-machine-and-screwdriver-in-pakistan/ 

Where necessary, the stationary pillar drill and more versatile hand drill was used to make holes in the 

wood and metal used. 

 

 

 

 

 

 

 

 

 

 

Figure 16 – Hand drill example  

http://toolsmine.com/product/total-18-volt-cordless-drill-machine-and-screwdriver-in-pakistan/
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The sanding machine and hand sanding tool were used to smooth out rough edges of the cut wood, and 

to prepare the material for water protective coating. 

 

- https://www.ebay.com/itm/Silverline-Electric-Detail-Mouse-Palm-Hand-Sander-With-11-Sanding-

Sheets-135w-/232691445328     -  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18 – Stationary sanding machine  
Figure 17 – Hand sanding tool 

https://www.ebay.com/itm/Silverline-Electric-Detail-Mouse-Palm-Hand-Sander-With-11-Sanding-Sheets-135w-/232691445328
https://www.ebay.com/itm/Silverline-Electric-Detail-Mouse-Palm-Hand-Sander-With-11-Sanding-Sheets-135w-/232691445328
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5.2 Materials  

The group decided that by using wood available, it would not only give more freedom by means of 

fixtures, attachments, and possibility to make the design able to be dissassembled, but it would also 

make the design’s total mass lighter which is in keeping with the criteria.  

 

 

 

 

 

 

 

 

 

 

 

 

 

To a similar effect, the group made use of the plastic barrels found as opposed to the previously 

proposed metal ones. 

 

 

 

 

 

 

 

 

 

   

Figure 20 – Picture of wood pre 
cutting #1 

 

Figure 19 – Picture of wood pre cutting #2 

Figure 22 – Picture of barrel 
Figure 21 – Picture of all barrels together with top half of design 
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The metal right angle profiles gave the group room to be creative in options for use within design, which 

ended up being used for different individual purposes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

The metal poles gave us the idea to extend the heifght of the turbine by connecting the existing pole 

telescopically with the new longer one. 

 

 

 

 

 

 

 

 

 

Figure 23 – Right angled metal profiles pre cutting 

Figure 24 – Metal poles pre cutting 
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5.3 Foundation 

 

Starting with cutting the wood to match the desired dimensions and angles, the manufacturing of the 

foundation began. The circular saw was used to cut the 30 degree angles onto the ends of the three 

wood profiles. It was decided to use some screws to fasten the three profiles together vis drilling them 

in at the horizontally at the corners where the two profiles met.  

 

It was important that the barrels would be supported and wouldn’t be free to move on the plane of the 

foundation. The group made use of the scrap pieces of wood generates when cutting the wood down to 

its base size and shape as these required supports. These were also fixed to the foundation via screws.  

 

Between the bottom foundation and the top of the design, we decided to use wood profiles as supports. 

As it was desired that the design be able to be dissassembled, we decided to fashion customised 

brackets out of the larger right angled metal profiles. They were cut with the circular saw and angle 

grinder then filed until smooth. They were then drilled with holes corresponding to the holes in the 

wodden vertical supports.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 25 – Imhotep, Carolina & wood base pre 
fixing Figure 26 – Micha, Carolina & wood base pre fixing 

Figure 27 – Wood base post fixing, Imhotep cutting 
brackets with angle grinder 

Figure 28 – Leon proposing ways to secure the barrels. 
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5.4 Brackets  

 

 

 

 

 

 

 

 

 

 

 

The design was required to have the capability to be dissassembled. To this end the group needed to 

come up with a non permanent fixture method of securing the structure via the supports.  

Screws would not be a great idea because the quality of the available wood was unknown, and as such it 

was avoidable to créate a solution that would result in the repeated perforation and removal of the 

wood components.  

 

Thus the group Decided brackets coupled with clearance fit holes (holes without a tapped thread which 

are slightly wider than the components inserted) for nuts and bolts would be a more suitable option. As 

there werent many brackets available that were fit for purpose, the group decided to go back to the 3D 

Model and create them there first. We then returned to the workshop and made our own custom 

brackets out of the right angled metal profiles.  

 

Using the stationary circular saw we cut the metal to size, and subsquently used the angle grinder and 

filing machine to cut the pieces to shape and smooth the burrs created. We then used the pillar drill to 

create the clearance holes necessary.  

 

 

Figure 30 – Custom brackets made in the workshop used to support pole 
which holds the wind turbine. 

Figure 29 – Metal plate used to increase strength of fixtures on the wooden 
bases, top and bottom. 
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5.5 Supports 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In order to support the top of the design (which was essentially a copy of the foundation), It was 

decided to use Wooden profiles in a vertical position directly between both levels, in tándem with a 

cross formation made with the metal right angle profile. The necessity of the wooden vertical supports 

was onbvious enough to the group, and initally the metal profiles were not included.  

 

However, upon applying some axial load by horizontally pushing the top level, the structure deformed to 

a worrying extent in the axial plane. The decisión was then made to utilise the metal in a cross formation 

to stabilise it and prevent this deformation. The cross formation was chosen because of its capacity to 

act like a truss and dissipate loads efficiently, and the entire structure was much more stable after the 

addition. 

Figure 31 – Custom bracket used for 
fixing right angled metal profiles to 

wooden bases, top and bottom. 

Figure 32 – Wooden vertical supports fixed 
with custom brackets. 
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5.6 Pole Modifications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Wind turbine we used for testing [Air X 400-Watt] already came fixed to a pole. We when finalising 

our design and putting the wind turbine pole in place to test its viability, we discovered a necessity to 

make some kind of fixture between the pole and the structure because it wasn’t stable (vulnerable to 

axial forces). We drilled some clearance holes in various parts of the pole, and made some more custom 

brackets to allow the pole and subsequently the wind turbine to be secured to the larger pole, which 

would then be fixed to the foundation. 

 

 

 

 

 

 

 

Figure 33 – Air X 400-watt wind 
turbine for marine purposes 

Figure 34 – Holes drilled into the pole for fixing purposes. 
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5.7 Assembly  

The assembly was done relatively simply. For most of our fixtures between parts of the structure, there 

were our custom brackets with the use of the nuts and bolts. We also used washers (small circular 

pieces of metal that the bolt goes through. One must be applied to both sides of the bolt in order to 

protect the materials in the middle that are being fastened). Aside from this as afore mentioned, the 

triangles and most of the wood components that are fixed to each other are done via screws. 

 

Figure 36 – The team (Micha, Carolina, Leon, Imhotep) assembling the 
wind turbine and floating foundation with the help of fellow trainee 
Ionut. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 37 – Vertical support assembly with brackets, 
nuts, washers & bolts. 

Figure 38 – Carolina & Micha aligning the top base. 

Figure 35 – See Figure 31 
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5.8 Protection 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

As the desired environment for the structure is in water, it was necessary to protect the wood and 

ferrous metal via some form of treatment. Fortunately the Folkecenter had an answer in the form of a 

waterproof protective lacquer-esque substance (Paint specified for use on ships), which we coated the 

wood with after preparing it via sanding, and the metal after being first cleaned with some coarse 

sandpaper.  

The Paint in and of itself was too thick to be used outright, hence the picture on the right. We diluted it 

before use with some terpentine to enable it to cover the entire structure. 

 

 

 

 

  

 

 

 

Figure 40 – Picture of the protective marine varnish used 
(see Appendix for specifications.) 

Figure 39 – Picture of Terpentine used to thin the varnish 
in preparation for use (see Appendix for specifications.) 
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6 Conclusions 
 

In conclusion, the group was able to carry out the task set, redesigning a floating foundation for an 

offshore wind installment with the available resources and facilities at the Nordisk Folkecenter. At times 

things did not go exactly to plan, and many times, previously decided upon things were changed due to 

revision of said ideas/proposals. It was all in all a great learning experience from a practical perspective 

for all involved, as well as a great opportunity to put our different knowledge skillsets together to 

accomplish a task. 
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7 Appendices 
 

7.1 Taking the project further 

I believe that this research project has a large potential to be improved upon, optimised and tested for 

proper use. When we tested the structures ability to withstand additional load, it was able to support an 

additional approximate 300 kg (the weight of the 4 group members as seen in the cover photo). This 

speaks to the capability of a simple yet effective design like this to house and make use of a much 

larger/heavier turbine.  

Some Finite Element Analysis would help to make the design as structurally sound and materially 

efficient as possible, and would streamline the design in those regards.  

Some consideration to Hydrodynamics based on the wind speeds of its location of operation would give 

clear ideas on necessary ballast systems and further developments in that avenue. 

An economic analysis would be a great way of converting the project into a more feasible idea, so that 

readers would be aware of what quantity of a design like this they could afford to produce with regards 

to their budget if they are interested in doing so. 
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7.2 On land Assessment 

Upon completion of the testing of the design, we were tasked to make a calculation; How much weight 

is necessary to be added to the barrels and subsequently the design, in order to use the wind turbine in 

question on land, being based inside the design? 

 

 

 

 

 

 

 

 

 

 

 

 

We took the worst/highest wind speed scenario of the area in question (Ydby) and using the radius of 

the wind turbine in question converted it into a force equivalent. Using this format, we modeled it as a 

moments problem, whereby the frictional force along the bottom of the structure that is in contact with 

the ground is the only force resisting the toppling of the structure (as seen in above figure).  

 

As a moment is a product of a force and a perpendicular distance, we modelled the equation such that 

the force is represented by the windspeed, and the distance the length of the pole the turbine stands 

on. Equally, we utilised the frictional force equation such that F (frictional force) = mu (coefficient of 

friction between two specific surfaces) * R (normal reaction force from the ground against the weight of 

the object in question).  

By making a simultaneous equation with both of these equations, we have made a proportional 

relationship possible between the windspeed and the mass required to stabilise the structure.   

A note about increasing the accuracy of this equation however: The coefficient of friction falue we found 

was crude at best; because as these values are usually extremely specific regarding the two materials 

they are for, it was difficult to find something specific to our situation.  

For the best possible accuracy, it would be recommender to take a small sample of the wood, and carry 

out friction coefficient experiments to get a specific and accurate result. 
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7.3 Buoyancy calculation 
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1.1 Task and aim 

 

The aim of chapter 1 is the calculation of the draught of the platform by analysing 

gravitational and buoyancy forces. The platform is a semi-submerged structure, which is 

expected to swim if both the gravity force and the counteracting buoyancy force are equal.  

Since the volume of the submerged share of the structure depends on the draught and is 

therefore unknown first, a set of equations is required and solved in chapter 1. 

 

1.2 Gravity force 

 

The gravity force is defined by the total mass of the structure 𝑚𝑡𝑜𝑡𝑎𝑙  and the gravitational 

constant 𝑔: 

 𝐹𝐺 = 𝑚𝑡𝑜𝑡𝑎𝑙 × 𝑔. (1) 

 

1.3 Buoyancy force 

 

The buoyancy force depends on the volume of the submerged part of the structure 

𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑, the density of water 𝜌𝑊𝑎𝑡𝑒𝑟 and the gravitational constant 𝑔: 

 𝐹𝐵 = 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑 × 𝜌𝑊𝑎𝑡𝑒𝑟 × 𝑔. (2) 

 

Furthermore, the submerged volume of the structure consists of a fixed share and a 

variable share of the submerged structure:  

 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑 = 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑,𝑓𝑖𝑥𝑒𝑑 + 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑,𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 (3) 

 

The volume of the fixed share of the submerged structure consists of the bottom triangle, 

the bottom part of the barrels and the bottom part of the vertical woods: 

 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑,𝑓𝑖𝑥𝑒𝑑 = 𝑉𝑇𝑟𝑖𝑎𝑛𝑔𝑙𝑒,𝐵𝑜𝑡𝑡𝑜𝑚 + 𝑉𝐵𝑎𝑟𝑟𝑒𝑙,𝐵𝑜𝑡𝑡𝑜𝑚 + 𝑉𝑊𝑜𝑜𝑑,𝐵𝑜𝑡𝑡𝑜𝑚 (4) 

 

Since the volume of the submerged structure depends on the draught of the floating 

platform which is to be calculated, the variable share depends on the cross-sectional area of 

the Barrel 𝐴𝐵𝑎𝑟𝑟𝑒𝑙,𝑀𝑖𝑑𝑑𝑙𝑒 and the vertical woods 𝐴𝑊𝑜𝑜𝑑,𝑀𝑖𝑑𝑑𝑙𝑒 multiplied by the partial 

draught of the variable share of the structure 𝑥: 

 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑,𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 = (𝐴𝐵𝑎𝑟𝑟𝑒𝑙,𝑀𝑖𝑑𝑑𝑙𝑒 + 𝐴𝑊𝑜𝑜𝑑,𝑀𝑖𝑑𝑑𝑙𝑒) × 𝑥. (5) 
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1.4 Draught of floating structure 

 

The floating platform swims if both the gravity force and the counteracting buoyancy force 

are equal: 

 𝐹𝐺 = 𝐹𝐵 (6) 

 

According to equations (1) and (2), equation (6) is equal to: 

 𝑚𝑡𝑜𝑡𝑎𝑙 × 𝑔 = 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑 × 𝜌𝑊𝑎𝑡𝑒𝑟 × 𝑔 (7) 

       and 

 𝑚𝑡𝑜𝑡𝑎𝑙 = 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑 × 𝜌𝑊𝑎𝑡𝑒𝑟 . (8) 

 

Furthermore, the submerged volume 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑  is calculated according to equations (3), 

(4) and (5): 

 𝑚𝑡𝑜𝑡𝑎𝑙 = (𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑,𝑓𝑖𝑥𝑒𝑑 + (𝐴𝐵𝑎𝑟𝑟𝑒𝑙,𝑀𝑖𝑑𝑑𝑙𝑒 + 𝐴𝑊𝑜𝑜𝑑,𝑀𝑖𝑑𝑑𝑙𝑒) × 𝑥) × 𝜌𝑊𝑎𝑡𝑒𝑟 . (9) 

 

Equation (9) is solved after the draught of the variable share of the submerged structure:  

 

𝑥 =

𝑚𝑡𝑜𝑡𝑎𝑙

𝜌𝑊𝑎𝑡𝑒𝑟
− 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑,𝑓𝑖𝑥𝑒𝑑

𝐴𝐵𝑎𝑟𝑟𝑒𝑙,𝑀𝑖𝑑𝑑𝑙𝑒 + 𝐴𝑊𝑜𝑜𝑑,𝑀𝑖𝑑𝑑𝑙𝑒
. 

 

(10) 

 

Based on the data given in the appendix, the draught of the variable share of the 

submerged structure is 𝑥 = 2.93 𝑐𝑚 according to equation (10). The fixed the fixed share of 

the submerged structure ℎ is set to 14.5 cm, on which the determination of the fixed share 

of the submerged volume depends on (cf. Eq. (4)). The total draught of the structure is the 

sum of 𝑥 and ℎ and results in: 

 𝑑 = ℎ + 𝑥 = 14.5 𝑐𝑚 + 2.93 𝑐𝑚 = 17.43 𝑐𝑚. (11) 

 

1.5 Conclusions 

 

Note, the calculation performed in section 1.2-1.4 does not consider the volume of the 

metal L-channels, brackets or weight of the waterproof paint due to their marginal 

influence compared to the whole structure. Due to possible inaccuracies, which might have 

appeared in taking the data of the structure, a conservative assumption of a total draught of 

20 cm is proposed. 
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1.6 Appendix: data 

 

Masses of all major items:  

 

Item Mass in kg 

Bottom triangle    30 

Top triangle    30 

Barrels (three)    30 

Metal pole    10 

L-channels    30 

Wind turbine    11 

Wood in corners (three)      6 

Total mass of listed items 147 

 
 

 

Volumes of (major) submerged items: 

 

Item Volume in m3 

Bottom triangle 0.065 

Barrels bottom (three) 0.0613 

Wood in corners (three) 0.0013 

Total volume of listed items 0.1276 

 

 

Cross sectional area of semi-submerged items: 

 

Item Area in m2 

Wood in corners (three) 0.0128 

Barrels middle (three) 0.8174 

Total area of listed items 0.8302 
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7.4 Drawings + Specifications  

 

Drawings + Specifications will be attached at the end.                                 
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 SIKKERHEDSDATABLAD
Borup Terpentin, lugtsvag

 
The safety data sheet is in accordance with Commission Regulation (EU) 2015/830 of 28 May 2015 amending 
Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH)
 

PUNKT 1: Identifikation af stoffet/blandingen og af selskabet/virksomheden
Udgivet dato 26.01.2016
Revisionsdato 09.07.2015

1.1. Produktidentifikator
Kemikaliets navn Borup Terpentin, lugtsvag
CAS-nr. 64742-82-1
EF-nr. 265-185-4
Indeksnr. 649-330-00-2
Specifikation nr. PR-nr: 1701029

1.2. Relevante identificerede anvendelser for stoffet eller blandingen samt 
anvendelser, der frarådes
Funktion Fortynder til lak og maling. Overfladebehandling af gulve. Rengøring af 

pensler og værktøj.
Relevante identificerede anvendelser ES 1

SU21 Forbrugermæssige anvendelser: Private husholdninger (= den 
almindelige offentlighed = forbru-gerne)
PC9 Belægninger og Malinger, Fyldstoffer, Spartelmasser, Fortyndere
PC35 Vaske- og renseprodukter (herunder opløsningsmiddelbaserede 
produkter)

1.3. Nærmere oplysninger om leverandøren af sikkerhedsdatabladet
Firmanavn Borup Kemi I/S
Postadresse Bækgårdsvej 53
Postnr. 4140
Poststed Borup
Land Danmark
Telefon 57 56 00 20
Telefax 57 56 00 21
E-mail kontakt@borup-kemi.dk
Web-adresse http://www.borup-kemi.dk

1.4. Nødtelefon
Nødtelefon Giftlinien:+45 82 12 12 12

 

PUNKT 2: Fareidentifikation
2.1. Klassificering af stoffet eller blandingen
Klassificering i henhold til CLP (EC) 
No 1272/2008 [CLP/GHS]

STOT RE2
Asp. tox 1
H304
H373
EUH 066

2.2. Mærkningselementer

Borup Terpentin, lugtsvag Side 1 af 7

Revisionsdato 09.07.2015



Farepiktogrammer (CLP)
 

Signalord Fare
Faresætninger H304 Kan være livsfarligt, hvis det indtages og kommer i luftvejene.

H373 Kan forårsage organskader ved længerevarende eller gentagen 
eksponering.

Sikkerhedssætninger P102 Opbevares utilgængeligt for børn.
P101 Hvis der er brug for lægehjælp, medbring da beholderen eller etiketten.
P262 Må ikke komme i kontakt med øjne, hud eller tøj.
P261 Undgå indånding af pulver / røg / gas / tåge / damp / spray.
P301 + 331 + 315 I TILFÆLDE AF INDTAGELSE: Fremkald IKKE opkastning. 
Søg omgående lægehjælp.
P501 Indholdet/beholderen bortskaffes i henhold til lokale affaldsregulativer.

Børnesikrede lukninger Ja
Følbare advarsler Ja

2.3. Andre farer
Andre farer DPD/DSD Klassificering

Sundhedsskadelig. (Xn).
Farlig: alvorlig sundhedsfare ved længere tids påvirkning ved 
indånding.(R48/20). Gentagen udsættelse
kan give tør eller revnet hud.(R66). Farlig: kan give lungeskade ved 
indtagelse.(R65).

 

PUNKT 3: Sammensætning af/oplysning om indholdsstoffer
3.2. Blandinger
Komponentnavn Identifikation Klassificering Indhold
naphtha (råolie), hydroafsvovlet 
tung

CAS-nr.: 64742-82-1
EF-nr.: 265-185-4
Indeksnr.: 649-330-00-2
Synonymer: Lavtkogende 
hydrogeneret nafta

Carc. 1B; H350
Muta. 1B; H340
STOT RE1; H372
Asp. tox 1; H304
Anmærkninger: P

100 vægt%

 

PUNKT 4: Førstehjælpsforanstaltninger
4.1. Beskrivelse af førstehjælpsforanstaltninger
Generelt Hvis der er brug for lægehjælp, medbring da beholderen eller etiketten.
Indånding Søg frisk luft. Hold den tilskadekomne under opsyn. Søg lægehjælp ved 

ubehag.
Hudkontakt Fjern forurenet tøj. Vask huden længe og grundigt med vand. Søg lægehjælp 

ved ubehag.
Forbrænding
Skyl med rigelige mængder vand indtil smerten ophører og fortsæt derefter i 
30 min.

Øjenkontakt Spil øjet godt op, fjern eventuelle kontaktlinser og skyl straks med vand 
(helst fra øjenskyller) og søg omgående læge. Fortsæt skylningen til lægen 
overtager behandlingen.

Indtagelse Skyl munden grundigt og drik 1-2 glas vand i små slurke. Fremkald ikke 
opkastning. Hvis opkastning indtræffer, holdes hovedet så lavt, at der ikke 
kommer maveindhold i lungerne. Tilkald læge/ambulance.

4.2. Vigtigste symptomer og virkninger, både akutte og forsinkede
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Generelle symptomer og virkninger Produktet indeholder stoffer der kan give kemisk lungebetændelse ved 
indtagelse. Symptomer på kemisk lungebetændelse kan vise sig efter adskillige 
timers forløb.

4.3. Angivelse af om øjeblikkelig lægehjælp og særlig behandling er nødvendig
Medicinsk behandling VED eksponering eller mistanke om eksponering:

Søg omgående lægehjælp.
Anden information Vis dette sikkerhedsdatablad til læge eller skadestue
 

PUNKT 5: Brandbekæmpelse
5.1. Slukningsmidler
Egnede slukningsmidler Sluk med pulver, skum, kulsyre eller vandtåge.
Uegnet som brandslukningsmiddel Brug ikke vandstråle, da det kan sprede branden.

5.2. Særlige farer i forbindelse med stoffet eller blandingen
Brand- og eksplosionsfare Ingen særlige.

5.3. Anvisninger for brandmandskab
Personlige værnemidler Anvend de påkrævede personlige værnemidler.
Anden information Ved direkte kontakt med kemikaliet kan indsatsleder kontakte 

kemikalieberedskabsvagten på telefon 45 90 60 00 (åbent 24 timer i døgnet), 
med henblik på yderligere rådgivning.

 

PUNKT 6: Forholdsregler over for udslip ved uheld
6.1. Personlige sikkerhedsforanstaltninger, personlige værnemidler og 
nødprocedurer
Generelle tiltag Undgå direkte kontakt med spildt stof. Undgå at indånde støv fra spildt stof.

6.2. Miljøbeskyttelsesforanstaltninger
Miljøbeskyttelsesforanstaltninger Ingen særlige krav

6.3. Metoder og udstyr til inddæmning og oprensning
Metoder til oprensning Spild inddæmmes og opsamles med sand eller andet absorberende ikke 

brandbart materiale og overføres til egnede affaldsbeholdere.
Oprensning Rengøring foretages for så vidt muligt med rengøringsmidler. Opløsningsmidler 

bør undgås.

6.4. Henvisning til andre punkter
Andre anvisninger Se punkt 8 for værnemiddeltype. Se punkt 13 for bortskaffelse.
 

PUNKT 7: Håndtering og opbevaring
7.1. Forholdsregler for sikker håndtering
Håndtering Rygning, indtagelse af mad og drikke er ikke tilladt i arbejdslokaler.

Se under punkt 8 for oplysninger om forholdsregler ved brug og personlige 
værnemidler.
Undgå direkte kontakt med produktet.

7.2. Betingelser for sikker opbevaring, herunder eventuel uforenelighed
Opbevaring Bør opbevares i tæt tillukket originalemballage.

Åbnet emballage skal lukkes omhyggeligt og opbevares oprejst for at 
forebygge lækage.

Anden information Brandklasse III - 1, oplagsenhed max 50 liter. Der må højst opbevares 25 
enheder uden brandmyndighedernes godkendelse.

Betingelser for sikker opbevaring
Krav til lagerrum og beholdere Køligt og frostfrit.

7.3. Særlige anvendelser
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Specifik(ke) anvendelse(r) Se anvendelse pkt. 1.

Specifikke slutbrugere
 

PUNKT 8: Eksponeringskontrol/personlige værnemidler
8.1. Kontrolparametre
Grænseværdier
Komponentnavn Identifikation Værdi Norm år
naphtha (råolie), hydroafsvovlet tung CAS-nr.: 64742-82-1

EF-nr.: 265-185-4
Indeksnr.: 649-330-00-2
Synonymer: Lavtkogende 
hydrogeneret nafta

8.2. Eksponeringskontrol
Anbefalede overvågningsprocedurer Overholdelse af de angivne grænseværdier bør kontrolleres regelmæssigt. Se 

evt. At-vejledning D.7.1, Maj 2001

Sikkerhedsskilte
   

Beskyttelsesforanstaltninger til at forhindre eksponering
Egnede tekniske kontroller Luftbårne gas- og støvkoncentrationer skal holdes lavest muligt og under de 

pågældende grænseværdier (se ovenfor). Brug evt. punktudsugning såfremt 
almindelig luftgennemstømning i arbejdslokalet ikke er tilstrækkeligt. Sørg for 
synlig skiltning af øjenskyller og nødbruser.

Instruktion om foranstaltninger til at 
forhindre eksponering

Ved hver pause i brug af produktet og ved arbejdets ophør skal eksponerede 
områder af kroppen afvaskes. Vask altid hænder, underarme og ansigt.

Åndedrætsværn
Åndedrætsværn Anbefalet: A , Klasse 1 (lav kapacitet), Brun.

Beskyttelse af hænder
Beskyttelse af hænder Brug beskyttelseshandsker af nitrilgummi.

Beskyttelse af øjne / ansigt
Øjenværn Ikke påkrævet.

Beskyttelse af hud
Hudværn (andet end handsker) Brug særligt arbejdstøj.

Brug evt. beskyttelsesdragt ved længere tids arbejde med produktet.

Hygiejne / Miljø
Særlige hygiejniske foranstaltninger Rygning, indtagelse af mad og drikke samt opbevaring af tobak, mad og 

drikkevarer er ikke tilladt i arbejdslokalet.

Eksponeringskontrol
Yderligere informationer om 
eksponeringskontrol og personlige 
værnemidler

Erhvervsmæssige brugere er omfattet af arbejdsmiljølovgivningens regler om 
maksimumkoncentrationer for eksponering. Se arbejdshygiejniske 
grænseværdier ovenfor

Anden information
Anden information Såfremt arbejdsprocessen er omfattet af bekendtgørelsen om arbejde med 

kodenummererede produkter (Arbejdstilsynets Bekendtgørelse nr. 302/1993), 
skal værnemidler vælges i overensstemmelse hermed. Se evt. produktets 
kodenummer under pkt.16.

 

PUNKT 9: Fysisk-kemiske egenskaber
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9.1. Oplysninger om grundlæggende fysiske og kemiske egenskaber
Tilstandsform Flydende
Farve Farveløs
Lugt Mild
Smeltepunkt/smeltepunktsinterval Værdi: = -15 °C
Kogepunkt/kogepunktsinterval Værdi: = 200 °C
Flammepunkt Værdi: = 65 °C
Relativ massefylde Værdi: = 0,799 g/cm3
Vandopløselighed Opløselig

9.2. Andre oplysninger
Andre fysiske og kemiske egenskaber
Kommentarer VOC (flygtige organiske forbindelser): 85%
 

PUNKT 10: Stabilitet og reaktivitet
10.1. Reaktivitet
Reaktivitet Ingen data.

10.2. Kemisk stabilitet
Stabilitet Produktet er stabilt ved anvendelse efter leverandørens anvisninger.

10.3. Risiko for farlige reaktioner
Risiko for farlige reaktioner Ingen særlige.

10.4. Forhold, der skal undgås
Forhold som skal undgås Må ikke udsættes for opvarmning (fx solbestråling), da overtryk kan udvikles.

10.5. Materialer, der skal undgås
Materialer som skal undgås Undgå kontakt med stærke baser. Undgå kontakt med stærke oxidationsmidler. 

Undgå kontakt med stærke reduktionsmidler. Undgå kontakt med stærke syrer.

10.6. Farlige nedbrydningsprodukter
Farlige nedbrydningsprodukter Ingen ved de anbefalede opbevaringsforhold.
 

PUNKT 11: Toksikologiske oplysninger
11.1 Toksikologisk information
Toksikologiske data fra indholdsstoffer
Komponent naphtha (råolie), hydroafsvovlet tung
LD50 oral Værdi: > 5000 mg/kg bw

Forsøgsdyrsart: Rat
LD50 dermal Værdi: > 2000 mg/kg bw

Forsøgsdyrsart: Rabbit
LC50 indånding Værdi: > 5610 mg/m³ air

Forsøgsdyrsart: Rat
Varighed: 4 h
Kommentarer: analytical

Forsinkede virkninger / gentagen eksponering
Generelt Produktet indeholder stoffer der kan give kemisk lungebetændelse ved 

indtagelse. Symptomer på kemisk lungebetændelse kan vise sig efter adskillige 
timers forløb.

 

PUNKT 12: Miljøoplysninger
12.1. Toksicitet
Toksikologiske data fra indholdsstoffer
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Komponent naphtha (råolie), hydroafsvovlet tung
Akut akvatisk, fisk Værdi: 5,4 mg/L

Testmetode: LC50
Varighed: 48 h

Akut akvatisk, alge Værdi: 64 mg/L
Testmetode: EC50
Varighed: 96 h

Akut akvatisk, dafnie Værdi: 4,5 mg/L
Testmetode: EL50
Varighed: 48 h

Biologisk nedbrydelighed Værdi: 77,05
Testperiode: 28 days
Testmetode: OECD Guideline 301 F

12.2. Persistens og nedbrydelighed
Persistens og nedbrydelighed Testdata foreligger ikke.

12.3. Bioakkumuleringspotentiale
Bioakkumulationspotentiale Data om bioakkumulering er ikke oplyst.

12.4. Mobilitet i jord
Mobilitet naphtha (råolie), hydroafsvovl...: Log Koc= 2,4541, Calculated from LogPow 

(Moderate mobility potential. ).

12.5. Resultater af PBT- og vPvB-vurdering
PBT-vurdering resultater Vurdering er ikke foretaget.

12.6. Andre negative virkninger
Andre negative virkninger / 
Bemærkninger

Ingen.

 

PUNKT 13: Forhold vedrørende bortskaffelse
13.1. Metoder til affaldsbehandling
Farligt affald produkt Produktet er omfattet af reglerne om farligt affald.
Farligt affald emballage Emballager, med restindhold af produktet, bortskaffes efter samme betingelser 

som produktet.
EAK-kode nr. EAK: 20 01 13 Opløsningsmidler,   Kemikalie affaldsgruppe: C
 

PUNKT 14: Transportoplysninger
14.1. UN-nummer
Kommentar Produktet er ikke omfattet af reglerne om transport af farligt gods på vej og 

sø i henhold til ADR og IMDG.

14.2. UN-forsendelsesbetegnelse (UN proper shipping name)
14.3. Transportfareklasse(r)
14.4. Emballagegruppe
14.5. Miljøfarer
14.6. Særlige forsigtighedsregler for brugeren
14.7. Bulktransport i henhold til bilag II til MARPOL 73/78 og IBC-koden
 

PUNKT 15: Oplysninger om regulering
EF-nr. 265-185-4

15.1. Særlige bestemmelser/særlig lovgivning for stoffet eller blandingen med 
hensyn til sikkerhed, sundhed og miljø
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Love og regulativer Produktet må ikke anvendes erhvervsmæssigt af unge under 18 år. Se 
Arbejdstilsynets bekendtgørelse nr. 239 af 6. april 2005 om unges arbejde for 
evt. undtagelser.

15.2. Kemikaliesikkerhedsvurdering
Kemikaliesikkerhedsvurdering er 
gennemført

Nej

 

PUNKT 16: Andre oplysninger
1993-kodenr. 3-1
Klassificering i henhold til CLP (EC) 
No 1272/2008 [CLP/GHS]

; EUH 066;
; H304;
; H373;

Liste over relevante H-sætninger 
(afsnit 2 og 3).

H304 Kan være livsfarligt, hvis det indtages og kommer i luftvejene.
EUH 066 Gentagen kontakt kan give tør eller revnet hud.
H373 Kan forårsage organskader ved længerevarende eller gentagen 
eksponering
H372 Forårsager organskader ved længerevarende eller gentagen eksponering
H350 Kan fremkalde kræft
H340 Kan forårsage genetiske defekter

Yderligere oplysninger Det anbefales at udlevere dette sikkerhedsblad til den faktiske bruger af 
produktet. Den nævnte information kan ikke bruges som produktspecifikation.
Oplysningerne i dette sikkerhedsblad gælder kun produktet nævnt i afsnit 1 og 
er ikke nødvendigvis gældende ved brug sammen med andre produkter.

Vigtigste kilder ved udarbejdelsen af 
sikkerhedsdatabladet

Arbejdstilsynets bekendtgørelse nr. 301 af 13. maj 1993 om fastsættelse af 
kodenumre.
Arbejdstilsynets bekendtgørelse nr. 292 af 26. april 2001 om arbejde med 
stoffer og materialer (kemiske agenser).
Arbejdstilsynets bekendtgørelse nr. 239 af 6. april 2005 om unges arbejde.
Bekendtgørelse nr. 1049 af 27. oktober 2005 om markedsføring og mærkning 
af flygtige organiske forbindelser i visse malinger og lakker samt produkter til 
autoreparationslakering.
Bekendtgørelse nr. 1075 af 24. november 2011 om klassificering, emballering, 
mærkning, salg og opbevaring af stoffer og blandinger.
Bekendtgørelse nr. 849 af 24. juni 2014 af lov om kemikalier.
Bekendtgørelse nr. 559 af 04/07/2002 om særlige pligter for fremstillere, 
leverandører og importører mv. af stoffer og materialer efter lov om 
arbejdsmiljø.
Bekendtgørelse nr. 507 af 17/05/2011 om grænseværdier for stoffer og 
materialer, med senere ændringer.
Bekendtgørelse nr. 1309 af 18/12/2012 om affald.
EU forordning nr. 1907/2006 (REACH).
EU forordning nr. 1272/2008 (CLP), med senere tilpasninger.
EU forordning nr. 276/2010.
ECHA – Det europæiske kemikalieagentur.

Version 1
Ansvarlig for sikkerhedsdatablad Borup Kemi I/S
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1.1 Product identifier

1.3 Details of the supplier of the safety data sheet

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

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

Conforms to ANSI Z400.1-2010 Standard - HCS 2012

Product identity :

Product type : urethane alkyd varnish

Field of application : buildings and yacht. ships and shipyards.

Identified uses :

Company details :

In USA toll free calling available: 1-800- 678-6641 or (936)-523-6000
See Section 4 of the safety data sheet (first aid measures).

HEMPEL (USA), Inc.
600 Conroe Park North Drive
Conroe, Texas 77303
Toll free: (800) 678-6641,
if outside area codes 713, 281, 409, 936
Regular phone number: (936) 523-6000
E-mail Hempel@Hempel.com

Product name :

Protective Clothing General Hazard DOT

TSCA : Unless otherwise stated. All components are listed or exempted.

1.4 Emergency telephone number (with hours of operation)

For Transportation Emergencies :
(24 hours)

For all other information :
(8 AM - 5 PM CST)

CHEMTREC: 1-800-424-9300 (Toll-free in the U.S., Canada and the U.S. Virgin Islands) 703-527-3887
For calls originating elsewhere (Collect calls are accepted). Contract number: CCN10384
To preserve the effectiveness of arrangements for providing accurate and timely emergency response 
information, the  basic identifying information (shipper name or contract number) must be included on 
shipping papers.
If the purchaser of this product is going to be shipping this product to other locations, the purchaser 
must arrange for its own Emergency Information Provider to respond to transport incidents. Hempel's 
24 hour response contract does not cover non-Hempel shipments.

Industrial/Professional use

Safety Data Sheet
HEMPEL'S MARINE VARNISH 02220

HEMPEL'S MARINE VARNISH 02220

0222000000

HEMPEL (USA), Inc.
2728 Empire Central
Dallas, TX 75235
Phone number: 1-214-353-1600
E-mail: hempel@hempel.com

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture

2.2 Label elements

Hazard pictograms :

This material is considered hazardous by the OSHA Hazard Communication Standard (29 CFR 1910.
1200).

OSHA/HCS status :

GHS Classification : FLAMMABLE LIQUIDS - Category 3
EYE IRRITATION - Category 2A
SKIN SENSITIZATION - Category 1
CARCINOGENICITY - Category 2
TOXIC TO REPRODUCTION (Fertility) - Category 1B
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) - Category 3
SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) (central nervous system (CNS)) -
Category 1
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Safety Data Sheet
HEMPEL'S MARINE VARNISH 02220

SECTION 2: Hazards identification

Signal word :

Hazard statements :

Prevention :

Precautionary statements :

Response :

Storage :

Disposal :

Danger

H226 - Flammable liquid and vapor.
H319 - Causes serious eye irritation.
H317 - May cause an allergic skin reaction.
H360 - May damage fertility.
H351 - Suspected of causing cancer.
H336 - May cause drowsiness or dizziness.
H372 - Causes damage to organs through prolonged or repeated exposure. (central nervous system 
(CNS))

Obtain special instructions before use.  Do not handle until all safety precautions have been read and 
understood.  Wear protective gloves.  Wear eye or face protection.  Wear protective clothing.  Keep 
away from heat, hot surfaces, sparks, open flames and other ignition sources. No smoking.  Use 
explosion-proof electrical, ventilating, lighting and all material-handling equipment.  Use only non-
sparking tools.  Take precautionary measures against static discharge.  Keep container tightly closed.
Use only outdoors or in a well-ventilated area.  Do not breathe vapor.  Do not eat, drink or smoke when 
using this product.  Wash hands thoroughly after handling.  Contaminated work clothing must not be 
allowed out of the workplace.

Get medical attention if you feel unwell.  IF exposed or concerned:  Get medical attention.  IF INHALED:
Remove person to fresh air and keep comfortable for breathing.  Call a POISON CENTER or physician 
if you feel unwell.  IF ON SKIN (or hair):  Take off immediately all contaminated clothing.  Rinse skin 
with water or shower.  IF ON SKIN:  Wash with plenty of soap and water.  Wash contaminated clothing 
before reuse.  If skin irritation or rash occurs:  Get medical attention.  IF IN EYES:  Rinse cautiously 
with water for several minutes.  Remove contact lenses, if present and easy to do. Continue rinsing.  If 
eye irritation persists:  Get medical attention.

Store locked up.  Store in a well-ventilated place.  Keep cool.

Dispose of contents and container in accordance with all local, regional, national and international 
regulations.

General : Read label before use.  Keep out of reach of children.  If medical advice is needed, have product 
container or label at hand.

Supplemental label elements : None known.

Hazards not otherwise classified : None known.

2.3 Other hazards

SECTION 3: Composition/information on ingredients

white spirit 64742-88-7 ≥25 - ≤50 FLAMMABLE LIQUIDS - Category 3
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE)
(Narcotic effects) - Category 3
SPECIFIC TARGET ORGAN TOXICITY (REPEATED 
EXPOSURE) (central nervous system (CNS)) (inhalation) -
Category 1
ASPIRATION HAZARD - Category 1

xylene 1330-20-7 ≥1 - ≤3 FLAMMABLE LIQUIDS - Category 3
ACUTE TOXICITY (dermal) - Category 4
ACUTE TOXICITY (inhalation) - Category 4
SKIN IRRITATION - Category 2

n-butanol 71-36-3 ≥1 - <3 FLAMMABLE LIQUIDS - Category 3
ACUTE TOXICITY (oral) - Category 4
SKIN IRRITATION - Category 2
SERIOUS EYE DAMAGE - Category 1
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE)
(Respiratory tract irritation) - Category 3
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE)
(Narcotic effects) - Category 3

ethylbenzene 100-41-4 <1 FLAMMABLE LIQUIDS - Category 2
ACUTE TOXICITY (inhalation) - Category 4

GHS ClassificationProduct/ingredient name Identifiers %

Product definition : Mixture

Physical state : Liquid.
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Safety Data Sheet
HEMPEL'S MARINE VARNISH 02220

SECTION 3: Composition/information on ingredients

Occupational exposure limits, if available, are listed in Section 8.

There are no additional ingredients present which, within the current knowledge of the supplier and in the concentrations applicable, are 
classified as hazardous to health or the environment and hence require reporting in this section.

CARCINOGENICITY - Category 2
SPECIFIC TARGET ORGAN TOXICITY (REPEATED 
EXPOSURE) (hearing organs) - Category 2
ASPIRATION HAZARD - Category 1

2-butanone oxime 96-29-7 ≤0.3 ACUTE TOXICITY (dermal) - Category 4
SERIOUS EYE DAMAGE - Category 1
SKIN SENSITIZATION - Category 1
CARCINOGENICITY - Category 2

cobalt bis(2-ethylhexanoate) 136-52-7 ≤0.3 EYE IRRITATION - Category 2A
SKIN SENSITIZATION - Category 1A
TOXIC TO REPRODUCTION (Fertility) - Category 1B

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

Skin contact :

Check for and remove any contact lenses. Immediately flush eyes with plenty of water for at least 15 
minutes, occasionally lifting the upper and lower eyelids. In all cases of doubt, or when symptoms 
persist, seek medical attention.

Remove contaminated clothing and shoes. Wash skin thoroughly with soap and water or use 
recognized skin cleanser. Do NOT use solvents or thinners.

4.1 Description of first aid measures

Remove to fresh air. Keep person warm and at rest. If not breathing, if breathing is irregular or if 
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel. Give nothing by 
mouth. If unconscious, place in recovery position and seek medical advice.

Ingestion :

Inhalation :

Eye contact :

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training.  If it is suspected that 
fumes are still present, the rescuer should wear an appropriate mask or self-contained breathing 
apparatus.  It may be dangerous to the person providing aid to give mouth-to-mouth resuscitation.
Wash contaminated clothing thoroughly with water before removing it, or wear gloves.

SECTION 4: First aid measures

4.2 Most important symptoms and effects, both acute and delayed

Potential acute health effects

Can cause central nervous system (CNS) depression.  May cause drowsiness or dizziness.

Can cause central nervous system (CNS) depression.

May cause an allergic skin reaction.

Causes serious eye irritation.

Over-exposure signs/symptoms

Adverse symptoms may include the following:
nausea or vomiting
headache
drowsiness/fatigue
dizziness/vertigo
unconsciousness

Adverse symptoms may include the following:
pain or irritation
watering
redness

General : In all cases of doubt, or when symptoms persist, seek medical attention. Never give anything by mouth 
to an unconscious person.

If breathing is irregular, drowsiness, loss of consciousness or cramps: Call 911 and give immediate 
treatment (first aid).

If swallowed, seek medical advice immediately and show this container or label. Keep person warm 
and at rest. Do not induce vomiting unless directed to do so by medical personnel. Lower the head so 
that vomit will not re-enter the mouth and throat.

Eye contact :

Inhalation :

Skin contact :

Ingestion :

Eye contact :

Inhalation :
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Safety Data Sheet
HEMPEL'S MARINE VARNISH 02220

SECTION 4: First aid measures

Notes to physician : If gasses have been inhaled, from the decomposition of the product, symptoms may be delayed.

Specific treatments :

No specific data.

Adverse symptoms may include the following:
irritation
redness

4.3 Indication of any immediate medical attention and special treatment needed

No specific treatment.

Skin contact :

Ingestion :

Hazardous combustion products :

Hazards from the substance or 
mixture :

Flammable liquid and vapor.  Runoff to sewer may create fire or explosion hazard.  In a fire or if heated,
a pressure increase will occur and the container may burst, with the risk of a subsequent explosion.
This material is toxic to aquatic life with long lasting effects.  Fire water contaminated with this material 
must be contained and prevented from being discharged to any waterway, sewer or drain.

5.1 Extinguishing media

Extinguishing media :

SECTION 5: Firefighting measures

5.2 Special hazards arising from the substance or mixture

5.3 Advice for firefighters

Recommended: alcohol resistant foam, CO2, powders, water spray.
Not to be used: waterjet.

Decomposition products may include the following materials: carbon oxides nitrogen oxides

Promptly isolate the scene by removing all persons from the vicinity of the incident if there is a fire. No action shall be taken involving any 
personal risk or without suitable training. Fire will produce dense black smoke. Exposure to decomposition products may cause a health 
hazard. Cool closed containers exposed to fire with water. Do not release runoff from fire to drains or watercourses. Fire-fighters should 
wear appropriate protective equipment and self-contained breathing apparatus (SCBA) with a full face-piece operated in positive pressure 
mode.

6.2 Environmental precautions

Stop leak if without risk. Move containers from spill area. Approach release from upwind. Prevent entry into sewers, water courses,
basements or confined areas. Wash spillages into an effluent treatment plant or proceed as follows. Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and place in container for disposal according to local 
regulations (see Section 13). Use spark-proof tools and explosion-proof equipment. Contaminated absorbent material may pose the same 
hazard as the spilled product.

Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains and sewers. Inform the relevant authorities if the 
product has caused environmental pollution (sewers, waterways, soil or air). Water polluting material. May be harmful to the environment if 
released in large quantities.

6.3 Methods and materials for containment and cleaning up

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

6.4 Reference to other sections

See Section 1 for emergency contact information.
See Section 8 for information on appropriate personal protective equipment.
See Section 13 for additional waste treatment information.

Avoid all direct contact with the spilled material. Exclude sources of ignition and be aware of explosion hazard. Ventilate the area. Avoid 
breathing vapor or mist. Refer to protective measures listed in sections 7 and 8. No action shall be taken involving any personal risk or 
without suitable training. If the product contaminates lakes, rivers, or sewers, inform the appropriate authorities in accordance with local 
regulations.
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SECTION 7: Handling and storage

7.1 Precautions for safe handling

7.2 Conditions for safe storage, including any incompatibilities

7.3 Specific end use(s)

Vapors are heavier than air and may spread along floors. Vapors may form explosive mixtures with air. Prevent the creation of flammable or 
explosive concentrations of vapors in air and avoid vapor concentrations higher than the occupational exposure limits. In addition, the 
product should be used only in areas from which all naked lights and other sources of ignition have been excluded.  Electrical equipment 
should be protected to the appropriate standard. To dissipate static electricity during transfer, ground drum and connect to receiving 
container with bonding strap. No sparking tools should be used.
Avoid inhalation of vapour, dust and spray mist. Avoid contact with skin and eyes. Eating, drinking and smoking should be prohibited in area 
where this material is handled, stored and processed. Appropriate personal protective equipment: see Section 8. Always keep in containers 
made from the same material as the original one.

Store in accordance with local regulations. Store in a cool, well-ventilated area away from incompatible materials and ignition sources.
Keep out of the reach of children. Keep away from: Oxidizing agents, strong alkalis, strong acids. No smoking. Prevent unauthorized 
access. Containers that are opened must be carefully resealed and kept upright to prevent leakage.

See separate Product Data Sheet for recommendations or industrial sector specific solutions.
This product may be applied using several application techniques and methods of handling may be different for each. Application 
techniques include [but are not limited to] brushing, rolling, and spray application [conventional, HPLV, airless, pleural component or 
aerosol can]. Avoid the breathing of vapors and, if spraying, do not breath spray mist or aerosols.

Product/ingredient name Exposure limit values

Recommended monitoring procedures

white spirit OSHA PEL (United States, 5/2018).
  TWA: 100 ppm 8 hours.
  TWA: 400 mg/m³ 8 hours.

xylene ACGIH TLV (United States, 3/2018).
  TWA: 100 ppm 8 hours.
  TWA: 434 mg/m³ 8 hours.
  STEL: 150 ppm 15 minutes.
  STEL: 651 mg/m³ 15 minutes.
OSHA PEL (United States, 5/2018).
  TWA: 100 ppm 8 hours.
  TWA: 435 mg/m³ 8 hours.

n-butanol ACGIH TLV (United States, 3/2018).
  TWA: 20 ppm 8 hours.
NIOSH REL (United States, 10/2016). Absorbed through skin. 
  CEIL: 50 ppm
  CEIL: 150 mg/m³
OSHA PEL (United States, 5/2018).
  TWA: 100 ppm 8 hours.
  TWA: 300 mg/m³ 8 hours.

ethylbenzene ACGIH TLV (United States, 3/2018).
  TWA: 20 ppm 8 hours.
NIOSH REL (United States, 10/2016).
  STEL: 545 mg/m³ 15 minutes.
  STEL: 125 ppm 15 minutes.
  TWA: 435 mg/m³ 10 hours.
  TWA: 100 ppm 10 hours.
OSHA PEL (United States, 5/2018).
  TWA: 435 mg/m³ 8 hours.
  TWA: 100 ppm 8 hours.

2-butanone oxime AIHA WEEL (United States, 7/2018). Skin sensitizer. 
  TWA: 10 ppm 8 hours.

cobalt bis(2-ethylhexanoate) ACGIH TLV (United States, 3/2018).
  TWA: 0.02 mg/m³, (as Co) 8 hours.

SECTION 8: Exposure controls/personal protection

8.1 Control parameters
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SECTION 8: Exposure controls/personal protection

If this product contains ingredients with exposure limits, personal, workplace atmosphere or biological monitoring may be required to 
determine the effectiveness of the ventilation or other control measures and/or the necessity to use respiratory protective equipment.
Reference should be made to appropriate monitoring standards.  Reference to national guidance documents for methods for the 
determination of hazardous substances will also be required.

Hand protection :

Safety eyewear complying with an approved standard should be used when a risk assessment 
indicates this is necessary to avoid exposure to liquid splashes, mists, gases or dusts.  If contact is 
possible, the following protection should be worn, unless the assessment indicates a higher degree of 
protection:  chemical splash goggles.

Eye/face protection :

Respiratory protection :

Environmental exposure controls

Emissions from ventilation or work process equipment should be checked to ensure they comply with the requirements of environmental 
protection legislation.  In some cases, fume scrubbers, filters or engineering modifications to the process equipment will be necessary to 
reduce emissions to acceptable levels.

Appropriate engineering controls

8.2 Exposure controls

Hygiene measures :

Individual protection measures

Body protection :

Provide local exhaust and general ventilation systems to maintain airborne concentrations below OSHA, ACGIH, and manufacturer 
recommended exposure limits. Local exhaust ventilation is preferred because it prevents contaminant dispersion into work areas by 
controlling it at its source. Use local and general exhaust ventilation to effectively remove and prevent buildup of mists/vapors/fumes 
generated from the handling of this product.
Note: Local exhaust ventilation is designed to capture an emitted contaminant at or near its source, before the contaminant has a chance to 
disperse into the workplace air. General exhaust ventilation, also called dilution ventilation, is different from local exhaust ventilation 
because instead of capturing emissions at their source and removing them from the air, general exhaust ventilation allows the contaminant 
to be emitted into the workplace air and then dilutes the concentration of the contaminant to an acceptable level (e.g., to the PEL or below).

Wash hands, forearms, and face thoroughly after handling compounds and before eating, smoking,
using lavatory, and at the end of day.

General : Gloves must be worn for all work that may result in soiling. Apron/coveralls/protective clothing must be 
worn when soiling is so great that regular work clothes do not adequately protect skin against contact 
with the product. Safety eyewear should be used when there is a likelihood of exposure.

Personal protective equipment for the body should be selected based on the task being performed and 
the risks involved handling this product.
Wear suitable protective clothing. Always wear protective clothing when spraying.

If working areas have insufficient ventilation, wear half or totally covering mask equipped with gas filter 
of type Organic Vapor, when grinding use particle filter of type P95, P99 or P100. When spraying use a 
combined filter (organic vapor / HEPA or organic vapor / P100 type). Be sure to use approved/certified 
respirator or equivalent. Always wear an air-fed respirator when spraying in a continuous and 
prolonged work situation (e.g. hood with supply of fresh or compressed air or a full face, powered air 
purifying filter).

Wear chemical-resistant gloves in combination with 'basic' employee training. The quality of the 
chemical-resistant protective gloves must be chosen as a function of the specific workplace 
concentrations and quantity of hazardous substances.

Since the actual work situation is unknown. Supplier of gloves should be contacted in order to find the 
appropriate type. Below listed glove(s) should be regarded as generic advice:

Recommended: Silver Shield / Barrier / 4H gloves, nitrile rubber, polyvinyl alcohol (PVA), Viton®
Short term exposure: neoprene rubber, butyl rubber, natural rubber (latex), polyvinyl chloride (PVC)

Protective clothing (pictograms) :

Note: Application of paint products by spraying requires additional safety precautions: Full body suit, Full face 
respirator with air supplied.
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Physical state :

Melting point/freezing point :

Boiling point/boiling range :

Vapor pressure :

Relative density :

Vapor density :

Solubility(ies) :

Solvent-likeOdor :

pH :

Evaporation rate :

Auto-ignition temperature :

Flash point :

Explosive in the presence of the following materials or conditions: open flames, sparks and static 
discharge and heat.

Viscosity :

Partition coefficient (LogKow) :

Upper/lower flammability or 
explosive limits :

Explosive properties :

Oxidizing properties :

9.1 Information on basic physical and chemical properties

9.2 Other information

Decomposition temperature :

SECTION 9: Physical and chemical properties

Flammability : Highly flammable in the presence of the following materials or conditions: open flames, sparks and 
static discharge and heat.

Liquid.

Testing not relevant or not possible due to nature of the product.

-49°C This is based on data for the following ingredient: white spirit

0.911 g/cm³

Testing not relevant or not possible due to nature of the product.

0.4 kPa This is based on data for the following ingredient: white spirit

Testing not relevant or not possible due to nature of the product.

Partially soluble in the following materials: cold water and hot water.

Closed cup: 38°C (100.4°F)

0.6 - 11.3 vol %

434 g/l (Measured)

Testing not relevant or not possible due to nature of the product.

Solvent(s) % by weight
(Included excempt solvent(s)):

Water % by weight : Weighted average: 0 %

Solvent Gas : Weighted average: 0.079 m³/l

TOC Content  (Volatile) : Weighted average: 365 g/l

Testing not relevant or not possible due to nature of the product.

Testing not relevant or not possible due to nature of the product.

Testing not relevant or not possible due to nature of the product.

Testing not relevant or not possible due to nature of the product.

Testing not relevant or not possible due to nature of the product.

VOC content (Coatings) :

VOC content (Regulatory) :

47.5 % (w/w)

434 g/l (Measured)

10.4 Conditions to avoid

The product is stable.

10.2 Chemical stability

10.5 Incompatible materials

10.3 Possibility of hazardous reactions

Under normal conditions of storage and use, hazardous reactions will not occur.

SECTION 10: Stability and reactivity

10.1 Reactivity

No specific test data related to reactivity available for this product or its ingredients.

Avoid all possible sources of ignition (spark or flame).  Do not pressurize, cut, weld, braze, solder, drill, grind or expose containers to heat 
or sources of ignition.
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SECTION 10: Stability and reactivity

10.6 Hazardous decomposition products

When exposed to high temperatures (i.e. in case of fire) harmful decomposition products may be formed:

Decomposition products may include the following materials: carbon oxides nitrogen oxides

Reactive or incompatible with the following materials: oxidizing materials.
Slightly reactive or incompatible with the following materials: reducing materials.

Acute toxicity

xylene LC50 Inhalation Gas. Rat 5000 ppm 4 hours
LC50 Inhalation Vapor Rat 6350 ppm 4 hours
LD50 Dermal Rabbit >4200 mg/kg -
LD50 Oral Rat 3523 mg/kg -

n-butanol LC50 Inhalation Vapor Rat 24000 mg/m³ 4 hours
LD50 Dermal Rabbit 3400 mg/kg -
LD50 Oral Rat 790 mg/kg -

ethylbenzene LD50 Dermal Rabbit >5000 mg/kg -
LD50 Oral Rat 3500 mg/kg -

2-butanone oxime LD50 Dermal Rabbit 1001 mg/kg -
LD50 Oral Rat 930 mg/kg -

cobalt bis(2-ethylhexanoate) LD50 Dermal Rabbit >5 g/kg -
LD50 Oral Rat 1.22 g/kg -

Product/ingredient name Result Species Dose Exposure

Irritation/Corrosion

xylene Eyes - Severe irritant Rabbit - 24 hours 5 milligrams
Skin - Moderate irritant Rabbit - 24 hours 500 milligrams

n-butanol Eyes - Severe irritant Rabbit - 24 hours 2 milligrams
Skin - Moderate irritant Rabbit - 24 hours 20 milligrams

ethylbenzene Skin - Mild irritant Rabbit - 24 hours 15 milligrams
Respiratory - Mild irritant Rabbit - -
Eyes - Mild irritant Rabbit - -

2-butanone oxime Eyes - Severe irritant Rabbit - 100 microliters

Product/ingredient name Result Score ExposureSpecies

SECTION 11: Toxicological information

11.1 Information on toxicological effects

Acute toxicity estimates

Oral 33203.3 mg/kg
Dermal 41189.9 mg/kg
Inhalation (gases) 243964.5 ppm
Inhalation (vapors) 536.7 mg/l

Route ATE value

Specific target organ toxicity (single exposure)

Exposure to component solvent vapor concentrations may result in adverse health effects such as mucous membrane and respiratory 
system irritation and adverse effects on the kidneys, liver and central nervous system. Solvents may cause some of the above effects by 
absorption through the skin. Symptoms and signs include headaches, dizziness, fatigue, muscular weakness, drowsiness and, in extreme 
cases, loss of consciousness. Repeated or prolonged contact with the preparation may cause removal of natural fat from the skin, resulting 
in non-allergic contact dermatitis and absorption through the skin. If splashed in the eyes, the liquid may cause irritation and reversible 
damage. Accidental swallowing may cause stomach pain. Chemical lung inflammation may occur if the product is taken into the lungs via 
vomiting.

xylene 3 - -
ethylbenzene 2B - -
cobalt bis(2-ethylhexanoate) 2B Reasonably 

anticipated to be a 
human carcinogen.

-

Product/ingredient name NTPIARC OSHA

Carcinogen Classification
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SECTION 11: Toxicological information

Potential chronic health effects

Specific target organ toxicity (repeated exposure)

Product/ingredient name Category

Product/ingredient name Category

Aspiration hazard

Product/ingredient name Result

Route of exposure Target organs

Route of exposure Target organs

Information on the likely routes of exposure

Other information :

white spirit ASPIRATION HAZARD - Category 1
ethylbenzene ASPIRATION HAZARD - Category 1

white spirit Category 3 Not applicable. Narcotic effects
n-butanol Category 3 Not applicable. Respiratory tract 

irritation and Narcotic 
effects

white spirit Category 1 Inhalation central nervous system 
(CNS)

ethylbenzene Category 2 Not determined hearing organs

Sensitization : Contains 2-butanone oxime, cobalt bis(2-ethylhexanoate). May produce an allergic reaction.

No additional known significant effects or critical hazards.

Routes of entry anticipated: Oral, Dermal, Inhalation.

12.3 Bioaccumulative potential

Product/ingredient name Aquatic half-life Photolysis Biodegradability

xylene - - Readily
n-butanol - - Readily
ethylbenzene - - Readily

12.1 Toxicity

white spirit Acute EC50 4.6 - 10 mg/l Algae 72 hours
n-butanol Acute EC50 1328 mg/l Daphnia 96 hours

Acute LC50 1.376 mg/l Fish 96 hours
ethylbenzene Chronic NOEC <1000 µg/l Fresh water Algae - Pseudokirchneriella subcapitata 96 hours

Product/ingredient name SpeciesResult Exposure

12.2 Persistence and degradability

xylene - >60 % - Readily - 28 days - -
n-butanol OECD 301D Ready 

Biodegradability -
Closed Bottle Test

92 % - 20 days - -

ethylbenzene - >70 % - Readily - 28 days - -

Product/ingredient name Test DoseResult Inoculum

SECTION 12: Ecological information

Do not allow to enter drains or watercourses. Toxic to aquatic life with long lasting effects.

When spilled, this product may act as an oil, causing a film, sheen, emulsion, or sludge at or beneath the surface of a body of water. Oils of 
any kind can cause: (a) drowning of waterfowl due to lack of buoyancy, loss of insulating capacity of feathers, starvation and vulnerability to 
predators due to lack of mobility; (b) lethal effect on fish by coating gill surfaces, preventing respiration; (c) potential fish kills resulting from 
alteration in biochemical oxygen demand; (d) asphyxiation of benthic life forms when floating masses become engaged with surface debris 
and settle on the bottom; and (e) adverse aesthetic effects of fouled shoreline and beaches.
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SECTION 12: Ecological information

Mobility :

LogPow BCF Potential

12.5 Other adverse effects

No known significant effects or critical hazards.

Product/ingredient name

white spirit 3 - 7.3 - high
xylene 3.12 8.1 - 25.9 low
n-butanol 1 3.16 low
ethylbenzene 3.6 - low
2-butanone oxime 0.63 2.5 - 5.8 low
cobalt bis(2-ethylhexanoate) - 15600 high

12.4 Mobility in soil

Soil/water partition coefficient 
(KOC) :

No known data avaliable in our database.

No known data avaliable in our database.

SECTION 13: Disposal considerations

13.1 Waste treatment methods

The generation of waste should be avoided or minimized wherever possible.  Disposal of this product, solutions and any by-products should 
at all times comply with the requirements of environmental protection and waste disposal legislation and any regional local authority 
requirements.  Dispose of surplus and non-recyclable products via a licensed waste disposal contractor.  Waste should not be disposed of 
untreated to the sewer unless fully compliant with the requirements of all authorities with jurisdiction.  Waste packaging should be recycled.
Incineration or landfill should only be considered when recycling is not feasible.  This material and its container must be disposed of in a 
safe way.  Care should be taken when handling emptied containers that have not been cleaned or rinsed out.  Empty containers or liners 
may retain some product residues.  Vapor from product residues may create a highly flammable or explosive atmosphere inside the 
container.  Do not cut, weld or grind used containers unless they have been cleaned thoroughly internally.  Avoid dispersal of spilled 
material and runoff and contact with soil, waterways, drains and sewers.

Disposal should be in accordance with applicable regional, national and local laws and regulations. Local regulations may be more stringent 
than regional or national requirements.
The information presented below only applies to the material as supplied. The identification based on characteristic(s) or listing may not 
apply if the material has been used or otherwise contaminated. It is the responsibility of the waste generator to determine the toxicity and 
physical properties of the material generated to determine the proper waste identification and disposal methods in compliance with 
applicable regulations.
Refer to Section 7 and Section 8 for additional handling information and protection of employees.

United States - RCRA Toxic hazardous waste "U" List

Xylene 1330-20-7 Listed U239
1-Butanol (I); n-Butyl alcohol (I) 71-36-3 Listed U031

Ingredient CAS # Status Reference 
number

SECTION 14: Transport information

Transport may take place according to national regulation or DOT for transport by road and by train, IMDG for transport by sea, IATA for Air 
shipment. Refer to specific Dangerous Goods Transport requirements under 49CFR, ICAO and IATA.

14.1
UN no.

14.2
Proper shipping name

14.4
PG*

14.3
Transport hazard class(es) Additional information 

14.5
Env*
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SECTION 14: Transport information

14.7 Transport in bulk according to Annex II of MARPOL and the IBC Code

Not applicable.

UN1263 III3PAINT.   (white spirit)DOT
Code

Code : Classification
PG* : Packing group
Env.* : Environmental hazards

14.6 Special precautions for user

Yes.

UN1263 III3TDG
Code

Yes. Product classified as per the following 
sections of the Transportation of 
Dangerous Goods Regulations: 2.
18-2.19 (Class 3), 2.7 (Marine 
pollutant mark).
The marine pollutant mark is not 
required when transported by road or 
rail.

UN1263 III3PAINTSCT
Code

Yes. -

128ERG :

Transport within user’s premises: always transport in closed containers that are upright and secure. Ensure that persons transporting the 
product know what to do in the event of an accident or spillage.

IATA
Code

UN1263 PAINT 3 III The environmentally hazardous 
substance mark may appear if 
required by other transportation 
regulations.

Yes.

IMDG
Code

UN1263 3PAINT.   (white spirit) III Yes. The marine pollutant mark is not 
required when transported in sizes of 
≤5 L or ≤5 kg.
Emergency schedules F-E, S-E

PAINT.   (white spirit)

The marine pollutant mark is not 
required when transported on inland 
waterways in sizes of ≤5 L or ≤5 kg or 
by road, rail, or inland air in non-bulk 
sizes.

4688.1 lbs / 2128.4 kg [617.19 gal /
2336.3 L]
Package sizes shipped in quantities 
less than the product reportable 
quantity are not subject to the RQ 
(reportable quantity) transportation 
requirements.

(xylene)
Reportable quantity

-

-

-

-

-

SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

U.S. Federal regulations : All components are listed or exempted.

Clean Water Act (CWA) 307: ethylbenzene

Clean Water Act (CWA) 311: xylene; ethylbenzene

TSCA 8(a) PAIR: dipropylene glycol methyl ether
TSCA 8(a) CDR Exempt/Partial exemption: Not determined
United States inventory (TSCA 8b): All components are listed or exempted.

ListedClean Air Act  Section 112(b) Hazardous Air Pollutants (HAPs) :

Not listed

Not listed

Not listed

Not listed

Clean Air Act Section 602 Class I Substances

Clean Air Act Section 602 Class II Substances

DEA List I Chemicals (Precursor Chemicals)

DEA List II Chemicals (Essential Chemicals)

:

:

:

:

xylene 1330-20-7 2.1331
ethylbenzene 100-41-4 0.48498
cobalt bis(2-ethylhexanoate) 136-52-7 0.1056

Product/ingredient name ConcentrationCAS number
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SECTION 15: Regulatory information

Connecticut Carcinogen Reporting: None of the components are listed.
Connecticut Hazardous Material Survey: None of the components are listed.
Florida substances: None of the components are listed.
Illinois Chemical Safety Act: None of the components are listed.
Illinois Toxic Substances Disclosure to Employee Act: None of the components are listed.
Louisiana Reporting: None of the components are listed.
Louisiana Spill: None of the components are listed.
Massachusetts Spill: None of the components are listed.
Massachusetts Substances: The following components are listed: DINITROBENZENE (MIXED);
XYLENE; DIMETHYLBENZENE; N-BUTYL ALCOHOL; 1-BUTANOL
Michigan Critical Material: None of the components are listed.
Minnesota Hazardous Substances: None of the components are listed.
New Jersey Hazardous Substances: The following components are listed: XYLENES; BENZENE,
DIMETHYL-; COBALT compounds; n-BUTYL ALCOHOL; 1-BUTANOL
New Jersey Spill: None of the components are listed.
New Jersey Toxic Catastrophe Prevention Act: None of the components are listed.
New York Acutely Hazardous Substances: The following components are listed: Xylene mixed; Butyl 
alcohol; 1-Butanol
New York Toxic Chemical Release Reporting: None of the components are listed.
Pennsylvania RTK Hazardous Substances: The following components are listed: BENZENE,
DIMETHYL-; COBALT COMPOUNDS; 1-BUTANOL
Rhode Island Hazardous Substances: None of the components are listed.

WARNING: This product contains a chemical known to the State of California to cause cancer.

State regulations :

SARA 302/304: No products were found.
SARA 311/312 Hazards identification: Fire hazard, Immediate (acute) health hazard, Delayed 
(chronic) health hazard

SARA 313 :

Product/ingredient name CAS number Concentration

SARA 313 notifications must not be detached from the MSDS and any copying and redistribution of the MSDS 
shall include copying and redistribution of the notice attached to copies of the MSDS subsequently 
redistributed.

ethylbenzene Yes. No. Yes.

Product/ingredient name Cancer Reproductive No significant risk level Maximum acceptable 
dosage level

xylene 1330-20-7 1 - 3
n-butanol 71-36-3 1 - 3
ethylbenzene 100-41-4 0 - 1
cobalt bis(2-ethylhexanoate) 136-52-7 0 - 1

xylene 1330-20-7 1 - 3
n-butanol 71-36-3 1 - 3
ethylbenzene 100-41-4 0 - 1
cobalt bis(2-ethylhexanoate) 136-52-7 0 - 1

Form R - Reporting requirements :

Supplier notification :

California Prop. 65 PFF :

Product/ingredient name CAS number Concentration

SARA 302/304 - SARA 311/312:

white spirit 25 - 50 Yes. No. No. Yes. Yes.
xylene 1 - 3 Yes. No. No. Yes. No.
n-butanol 1 - 3 Yes. No. No. Yes. No.
ethylbenzene 0.1 - 0.5 Yes. No. No. Yes. Yes.
2-butanone oxime 0.1 - 0.5 No. No. No. Yes. Yes.
cobalt bis(2-ethylhexanoate) 0.1 - 0.5 No. No. No. Yes. Yes.

Product/ingredient name % Fire hazard Sudden 
release of 
pressure

Reactive Immediate 
(acute) health 

hazard

Delayed 
(chronic)

health hazard

SECTION 16: Other information

Validated by US - HSE Products Coordinator on 27 February 2019Validation :

Remarks : Note: In USA, consult Code of Federal Regulations, Title 29, Labor, Parts 1910 and 1915 concerning 
occupational safety and health standards and regulations, as well as any other applicable Federal,
State or local regulations that apply to safe practices in coating operations.
Warning! If you scrape, sand, or remove old paint, you may release lead dust. LEAD is TOXIC.

GHS Classification

Procedure used to derive the classification.
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SECTION 16: Other information

Notice to reader

Abbreviations and acronyms :

To the best of our knowledge, the information contained herein is accurate.  However, neither the above named supplier nor any of its subsidiaries 
assumes any liability whatsoever for the accuracy or completeness of the information contained herein.  Final determination of suitability of any 
material is the sole responsibility of the user. All materials may present unknown hazards and should be used with caution.  Although certain 
hazards are described herein, we cannot guarantee that these are the only hazards that exist.

Hazardous Material Information System (U.S.A.) National Fire Protection Association (U.S.A.)

X

Health
Fire hazard
Physical hazards
Personal protection

0
2

2Health

Special

Instability

Flammability* 3
2
0

Personal Protective Equipment (PPE) shown in this section is a suggestion. Since conditions vary from one work location to another consult the facility safety & health program. Customer or end 
user is responsible to evaluate worker exposure conditions at the site of application and determine the appropriate PPE suitable for workers at that particular facility or location.

Classification Justification

FLAMMABLE LIQUIDS - Category 3 On basis of test data
EYE IRRITATION - Category 2A Calculation method
SKIN SENSITIZATION - Category 1 Calculation method
CARCINOGENICITY - Category 2 Calculation method
TOXIC TO REPRODUCTION (Fertility) - Category 1B Calculation method
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) - Category 3 Calculation method
SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) (central nervous system (CNS)) -
Category 1

Calculation method

Indicates information that has changed from previously issued version.

ANSI = American National Standards Institute
HCS = Hazardous Communication System 
TSCA = Toxic Substances Control Act
CFR = Code of federal Regulations
GHS = Globally Harmonized System of Classification and Labelling of Chemicals 
OSHA = United States Occupational Health and Safety Administration
NIOSH =  National Institute for Occupational Safety and Health
ACGIH = American Conference of Industrial Hygienists
IARC = International Agency for Research on Cancer.
NTP = National Toxicology Program
ATE = Acute Toxicity Estimate

OECD = Organisation for Economic Co-operation and Development
BCF = Bioconcentration Factor
DOT = United States Department of Transportation
ERG = Emergency Response Guide
TDG = Transport of Dangerous Goods, Canada
SCT = Transportation & Communications Ministry, Mexico
IMDG = International Maritime Dangerous Goods
IATA = International Air Transport Association
SARA = Superfund Amendments Reauthorization Act
EPCRA =  Emergency Planning and Community Right to Know Act
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Description:

Recommended use:

Availability:

HEMPEL’S MARINE VARNISH 02220 is a quick-drying clear urethane alkyd varnish.

On new wood as well as over previously varnished wood, interior and exterior, above the waterline.

Part of Group Assortment. Local availability subject to confirmation.

PHYSICAL CONSTANTS:

The physical constants stated are nominal data according to the HEMPEL Group's approved formulas.

Shade nos/Colours:
Finish: Glossy
Volume solids, %: 46 ± 1
Theoretical spreading rate: 18.4 m2/l [737.8 sq.ft./US gallon] - 25 micron/1 mils

VOC content:
Dry to touch: 2 - 3 hour(s) 20°C/68°F
Specific gravity:
Flash point:

-

00000 / Transparent

38 °C [100.4 °F]
0.9 kg/litre [7.6 lbs/US gallon]

434 g/l [3.6 lbs/US gallon]

APPLICATION DETAILS:

Application method: Best results will be obtained with a flat varnish brush. Spray application is possible with most types of 
spray equipment after thinning, but this application method is mainly subject to specific local conditions,
so no general guidelines can be given.

Indicated film thickness, dry: 25 micron [1 mils]
Indicated film thickness, wet: 50 micron [2 mils]
Overcoat interval, min:  According to specification.
Overcoat interval, max:  According to specification.
Safety: Handle with care. Before and during use, observe all safety labels on packaging and paint containers,

consult HEMPEL Safety Data Sheets and follow all local or national safety regulations.

HEMPEL'S THINNER 08230Cleaning of tools:

SURFACE PREPARATION: New wood: Saturate the dry surface with a commercial antimould fluid, preferably made from fungicide 
dissolved in white spirit. Apply one coat HEMPEL’S MARINE VARNISH 02220 thinned with 20% 
THINNER 08230. Apply a second coat HEMPEL'S MARINE VARNISH 02220 thinned 5-10%. Finally 
apply 3-5 coats HEMPEL'S MARINE VARNISH 02220 undiluted. For the best result rub with dry or wet 
fine sandpaper and dust off between coats for a smooth finish.
Previously varnished wood: Wash surface with suitable cleaning agent. Do not use detergents 
unless they are removed completely, as otherwise residues can spoil the drying properties and give 
adhesion problems. Proceed as for new wood. In some cases the antimould treatment and the first 
thinned coats can be omitted.
Note: Ammonia water may discolour oak, mahogany and teak.

APPLICATION CONDITIONS: Apply only on a dry and clean surface with a temperature above the dew point to avoid condensation.
Use only where application and curing can proceed at temperatures above: 5°C/41°F. The moisture 
content in the wood should not exceed: 16%. In confined spaces provide adequate ventilation during 
application and drying.

SUBSEQUENT COAT: None.

REMARKS:

HEMPEL'S MARINE VARNISH 02220 For professional use only.Note:

This Product Data Sheet supersedes those previously issued.
For explanations, definitions and scope, see “Explanatory Notes” available on www.hempel.com. Data, specifications, directions and recommendations given in this data sheet 
represent only test results or experience obtained under controlled or specially defined circumstances. Their accuracy, completeness or appropriateness under the actual conditions 
of any intended use of the Products herein must be determined exclusively by the Buyer and/or User.
The Products are supplied and all technical assistance is given subject to HEMPEL's GENERAL CONDITIONS OF SALES, DELIVERY AND SERVICE, unless otherwise expressly agreed 
in writing. The Manufacturer and Seller disclaim, and Buyer and/or User waive all claims involving, any liability, including but not limited to negligence, except as expressed in said 
GENERAL CONDITIONS for all results, injury or direct or consequential losses or damages arising from the use of the Products as recommended above, on the overleaf or otherwise.
Product data are subject to change without notice and become void five years from the date of issue.
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