	Instructions for use for double component organic-mineral grouting resin
SUPERMIN



1. Technical data

Double component grouting organic-mineral resin Supermin is used for reinforcement and insulation of rock, soil or constructions in mining and geotechnical and underground engineering. Material is suitable also for insulation of cracks in concrete sewers.
Use
· stabilization of loose zones of rock, soil and coal

· stabilization of fault zones

· stabilization of coalface, especially when self-ignitiion danger exists

· removal of water

· repairs of damaged piping, lamination of concrete

· grouting material for anchoring and micropiles

Composition:

SUPERMIN (component A):
milky white liquid, mixture of organic additives and soda water glass
SUPERMIN (component B):
brown-yellow liquid, modified polyisocyanate on the basis of diphenylmethane-4,4´-diisocyanate (MDI), isomers and homologues.
Technical data of components
	
	
	SUPERMIN A
	SUPERMIN B

	Volume weight at 25 °C
	kg/m3
	1,500 ± 50
	1,235 ± 35

	Colour
	-
	milky
	dark brown

	Ignition temperature
	°C
	-
	> 200

	Viscosity at 25 °C
	mPas
	250 ± 50
	200 ± 40

	Reaction data
	
	
	

	Temperature
	°C
	15
	

	Treatable time 
	min, s
	1´10´´± 10´´   up to 90´´
	

	Hardening time
	min, s
	2´10´´± 10´´   up to 24 hours
	

	Degree of foaming 
	-
	1.0
	


Based on a request of the customer, it is possible to deliver material Supermin foam (foamed material).

Mechanical data of hardened resin – laboratory data
	
	Compression strength
	Tensile strength while bending
	Adhesion to concrete
	Stress modulus
	Volume weight

	
	MPa
	MPa
	MPa
	MPa
	kg/m3

	after 1 day
	20 – 30
	9.5
	3.4
	1,000
	1,400

	after 7 days
	30 - 60
	
	
	
	


2. Packing, storage and transport
Individual components are supplied in 200 l or 50 l steel drums. Sticker on the packing contains name of the component, name of the producer and importer, date of production, lifetime, conditions of storage and conditions of safe use.

Empty packing material must be disposed of according to instructions described in section Protection and Safety.

During the storage, the following principles must be followed:

a) on the surface

Individual components must be stored separately. Czech Standard CSN 65 0201 for storage of flammable liquids of class IV dangerousness must be complied with.

The storage must ensure and must be equipped with:

· temperature in the range 10 – 30 (C

· natural airing

· permitted fire extinguishing tools (sand, powder fire extinguishers, water)

· cleaning equipment kit and Vapex

· first aid kit for the cases of injury and contact of the material with skin or eyes

· source of water or can with clean water for potential flushing of eyes or washing of skin; soap and protective cream

Leakage of accidental releases of components into sewer system or soil must be prevented.

Smoking and manipulation with open fire is prohibited in the storage. All drums must be safely and tightly closed.
Components stored at the above conditions are stable and usable minimally 6 months from the date of production.

b) underground

During storage and transport provisions of the Czech Mining Authority (CBU) Regulation no. 22/1989 Coll. must be complied with.

Components cannot be stored for long-term at temperature around 0 (C or lower. At such temperatures, crystals form in component B.

Transport

Transport of individual components must be carried out by instructed workers. Drums must be transported separately from people. Vehicles must be secured against release of chemicals in case of damage of drums. Drums must be placed into the vehicle with their tops upwards. Loading capacity of vehicles must not be exceeded. Integrity of drums must be checked before the transport. It is prohibited to throw or overturn drums during loading and unloading.

No easily flammable and explosive substances or people can be transported together with the components.

3. Protection and safety

3.1. Supermin, component A is an alkaline preparation (pH 12.5) and may cause irrigation to eyes or skin

protection in case of contact:
· contact with skin - wash the skin with sufficient amount of water and soap, treat the washed skin with protective cream. Stained clothes must be immediately changed.
· contact with eyes - immediately flush eyes with greater amount of clean water until burning of eyes relieves, alternatively visit doctor
· ingestion – immediatelly give 3% solution of citric or acetic acid, flush mouth with water, drink great amount of water, do not invoke vomiting, call doctor immediatelly
3.2. Supermin, component B may have harmful affects to:

· skin - in case of contact, irrigation may occur with potential allergic consequences

· eyes - contact with eyes may cause painful irrigation

· upper airways - breathing of vapors or aerosols of component B (e.g. in case of pressure hose failure) causes irrigation

protection in case of contact:

· contact with skin - wash the skin with sufficient amount of water and soap, treat the washed skin with protective cream. Stained clothes must be immediately changed.

· contact with eyes - immediately flush eyes with greater amount of clean water until burning of eyes relieves, alternatively visit doctor

· ingestion – do not allow vomiting, drink 1/4 l of tepid water, look for doctor immediatelly

· inhalation of aerosols or vapors - immediately take the worker out of the reach of vapors to a fresh air; cover the worker to keep in warm and let him rest. In case of breathing problems visit doctor.

3.3 personal protective equipment
Workers manipulating, grouting or anchoring must be equipped with:

· rubber gloves

· complete working clothes (boots, helmet, overall)

· protective glasses or shield

· first aid kit for the cases of injury or contact with skin or eye, including a can of clean water for potential flushing of eyes or washing of skin, soap, protective cream, 3 % solution of citric or acetic acid and clean towels.

A spare working clothes must be available at the working place. For the cases of accident, workers must be equipped with appropriate type of respirator - half-mask (type 6000) with filter (6057 ABE 1) produced by company 3M against inhalation of gases, vapors and aerosols of chemically active substances. Workers, who do not wear the required personal protective equipment, must be immediately withdrawn from the working place.

3.4 Working hygiene
Workers may not suffer from allergic anamneses. Eating, drinking and smoking during working with components of the system is prohibited. It is necessary to properly wash hands before eating and after termination of works.
3.5 Training of workers

Workers and technical supervision, participating during application of the Supermin system, must be theoretically and practically trained by authorized person. Regular training must be undertaken once per year. Records from the training must be filed.
3.6 Classification of waste and instructions for disposal

Notice: Unreacted components and not cleaned packing material represent hazardous waste and therefore must be disposed of by authorized firms (authorized pursuant to Waste Act no 185/2001 Coll.).

	Waste
	Waste catalogue number
	Category 
	Description

	Hardened product
	070213
	non-hazardous
	plastic waste

	Component B, which has not reacted
	070208
	hazardous
	other distillation and reaction residuals

	Emptied packing of components 
	150110
	hazardous
	packing material containing residuals of hazardous substances


4. Technological use of Supermin system

Systems are applicable through grouting methods or pouring.

Grouting method

a) tools for the grouting
Grouting pumps of common types, including necessary accessories, are available for grouting. The equipment enables dosage of individual components in the volume ratio 1:1. It is reccomended to use 2 pieces of static mixers for Supermin systems.

b) drilling of boreholes
Length of the drillings and distance between them depends on the level of rock or construction material rupture. Diameter of the drilling must be adjusted to the type of used seal (packer).

c) grouting
Drums of individual components must be transported to the proximity of the pump. Before the use, it is recommended to temper the drums for approx. 1 - 2 days at a temperature 20 – 25 (C; component A must be well mixed before the use. The grouting technology itself is in detail described in manuals of individual pump types.

It is important to test wheteher the dosage of the grouting pump is in volume ratio 1:1. This mixing ratio must be monitored throughout the whole grouting process.

d) termination of grouting

Grouting must be terminated in the following cases:

· rock or construction material starts to scale off

· resin starts to come out of the borehole, rock or the construction material

· when the designed quantity of grouting material is actually grouted in

· if the pressure exceeds the values determined in the design 

· in case more material than designed is grouted in, and the pressure does not raise

· if the system is leaking

· in case of uneven dosage of the components (difference greater than 10%)

· if difference in pressure is observed on manometers on the high-pressure part of the pump.

e) safety
· ensure that nobody is present in front of the grouted borehole due to potential release of the packer

· ensure that all workers are beyond the reach of vapors and aerosols

· use appropriate personal protective equipment.

Pouring method

Procedure and principles are the same as in case of the grouting method. Pouring method is basically pumping of the mixture without pressure into boreholes. Boreholes must be therefore drilled slightly diagonally downwards. Grouting tube is gradually pulled out while simultaneous filling of the borehole.

Lamination method
Materials with longer reaction times can be used as lamination material for lamination on concrete.
5. Occupational safety

All works can be performed only by instructed workers, familiar with the technical conditions, herein presented instructions and instructions for use of relevant grouting pump.
· residuals of resin on the rock or other material underground may not in SNM 3 environment exceed the free area of 50 cm2, which is determined by the surface electrical resistance of the hardened resin; otherwise not limited.
· no non-isolated metals may be left in the hardened resin, which are not in contact with the rock or other electrically conductive material, in order to prevent accumulation of electrostatic charge

· only approved types of hoses may be used, hoses may not be cleaned with pressured air, water or emulsion

· no welding or manipulation with open fire is allowed in places where the material is used

· working places, where bonding is performed, must be sufficiently aired and in case of methane danger continual methane monitoring must be performed

· in case of fire, drums with B component must be cooled with water flush; fire must be extinguished with powder or foam fire-extinguishers, sand or water

· in case of an accident (spilling of the resin or its components), it is necessary to immediately cover the material with calcite powder or Vapex and remove it from working areas and areas where the workers move; further it is necessary to prevent their leakage into groundwater or sewer systems

· technical supervision must check following of the safety measures each shift.
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