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REFRACTORY MATERIALS FOR INDUSTRIES

INTRODUCTION TO REFRACTORIES & THEIR APPLICATION

Refractories may be defined as materials of construc�on with low thermal conduc�vity 
which are capable of withstanding elevated temperature and are used to contain heat as 

well as solid, liquid and gaseous substances in a structure. Stability at high temperature - 
both physical and chemical - is the primary requirement for refractory materials.

TYPES OF REFRACTORIES

Refractories are classified in many ways but the most important classifica�on is on chemical 
basis viz. acidic, basic and neutral.

(a)  Acidic Refractories

These types of refractories are resistant to acidic condi�ons.  Silica, fireclay, zircon and 
zirconia come under acidic refractories.

(b)  Basic Refractories

These types of refractories are resistant to basic condi�ons. Magnesite, dolomite, 

chrome-magnesite and forsterite come under basic refractories.

(c)  Neutral Refractories

High alumina, chrome, carbon, silicon carbide and mullite refractories come under neutral 
refractories classifica�on.

Some of the important  refractories used  in chemical process industries are described 
below in detail:

SOME OF THE REFRACTORIES USED IN INDUSTRIES:

A.� Bricks & Shapes:

� i.� Dense type 
� - � Moderate heat duty fire brick (general / cri�cal uses,low iron type
� - High heat duty fire brick
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� -� 42-44% Al O  brick2 3

� -� High alumina brick (45-99% Al O )2 3

� -     Phosphate bonded bricks 

� ii.� Insula�ng type
� -� Mica brick
� -� Insula�ng fire brick ( hot face & back-up)
� -� Low B.D. high strength insula�ng firebrick

B.� Monolithics:

� � i.� Insula�ng castable (B.D =0.8 to 1.7)
� -� Normal strength
� -� High strength
� -� Low iron type
� -� Special type (low thermal conduc�vity, etc)

� � ii.� Dense castable 
� -� Conven�onal castable
� -� Low cement castable ( CaO more than 1%& less than 2.5%)
� -� Ultra low cement castable (CaO more than 0.2%& up to 1%) 
� -� No cement castable (CaO maximum up to 0.2%)
� -� Abrasion resistant castable
� -� Ramming masses

�      iii.� Ramming materials

�       iv.� Plas�cs

C.� Ceramic Fibre materials

� � -� Blankets
� � -� Module
� � -� Vacuum formed board
� � -� Bulk fibre
� � -� Rope
� � -� Paper, etc.

� D. � Minera Wool
� � -� Blankets / Pads

E.� Calcium silicate blocks
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GENERAL GUIDELINES ON INSTALLATION OF CASTABLES

Following is the general applica�on procedure for proper applica�on of castable 
refractories, but in case of low cement castable special care for mixing, applica�on , etc are 
need to be taken as per the recommenda�on of the manufacturer. 

1.  Storage

� a.� The materials should be stored in clean, dry and enclosed area over wooden 
pallets. Excessive stacking of pallets of insula�ng castable should be avoided 

as it can cause increase in density of light-weight products and crushing of 

larger insula�ng grains.

� b.� Bags should not be opened before use.

   � c.� The normal shelf life of the castable material is about 9 to 10 months from 
the date of manufacturing, unless otherwise specified. Therefore the 
material should be used within the period of shelf life, as recommended by 
the manufacturers.

      � d.� Water used should be fresh, clean, cool and suitable for drinking purpose 
with low chloride content.  Water should be stored in a container free from 
oil, grease and other impuri�es. 

                       
2.� Prepara�on of Surface and Anchoring System            

The surface to be lined should first be cleaned of rust, organic ma�er and other adhering 

ma�ers. If required, the surface should be sand-blasted.

Wherever anchors are to be welded, loca�on should be marked properly. The proper 
spacing of anchors perform an important part in a successful job. These can be diamond or 
square shapes. Generally anchor pitch & quality of material are decided depending on the 
lining thickness, type of castable being used, opera�ng parameters, loca�on of lining. 
However, anchor pitch is around 2 or 3 �mes the lining thickness. Normally, the rows are 
staggered; however, in special cases it can be square also. The top rows of anchors should 
be located a minimum of 12" from the top of wall and the bo�om row should be no lower 
than 18 to 24" above the floor line. 
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Anchors should be secured firmly to the suppor�ng frame or shell. Following two types of 
anchors are mainly used: 

� (i)� Metallic Anchors
� (ii)� Ceramic Anchors

Anchors mostly used are SS304or 310. Also SS316 quality of anchors depending on 
requirement is used. For high temperature applica�ons Inconel 601 is used. V and Y shapes 
of these anchors are mostly used. The maximum length (height) of anchor is 80% of the 
thickness of lining in most of the systems. Anchors must be coated with one to two mm 
thick layer of beeswax, paper or bitumen in advance of placement in case of high 

temperature service. For thinner lining (40-50mm) of castables, chain link anchors can also 

be used. Hex steel mesh and S-bar anchoring system is used for abrasion resistant 

castables.

For high temperature applica�ons where metal anchors cannot be used, ceramic anchors 
are used. One side of these anchors is �ed with metals which are a�ached to the shell. 
Ceramic anchors are useful for suspended arch lining.        

3. � Shu�ering

The shu�ering and the wooden form work should be rigid & water�ght. It should be 
sufficiently strong tosupport the hydraulic head of wet refractory and also retain and resist 
any mechanical loads, such as vibra�on. Dimen�onal tolerances shall meet specified 
requirements. For the ease of release of the form, grease or wax are used. For smooth 
applica�on of castables the inner por�on of shu�ering should be kept wet. It is also possible 
to apply a separate layer of waterproof waxed paper or coa�ng with wax or grease over the 
inner surface of shu�ering. Shu�ering should be independent of working pla�orm. For 
special applica�on metallic forms are designed and used.

4.  � Sec�onal Wall Support Systems

The high temperature alloy suppor�ng shelf plates are available for use in extremely high 
walls, stoker arches and burner walls, or where their use may be advisable due to a specific 
condi�on. The use of support shelf plates permits replacement of any sec�on without 
disturbing the lining above or below.
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5.� Castable Applica�on

Different methods of applica�ons are pouring and rodding, vibra�on cas�ng, gunning, 
ramming, trowelling of castable etc. 

Before mixing, material should be kept in cool place for a considerable period. On 
applica�on the castable structure would develop higher porosity in case the temperature 
of the mix is high, hence lower crushing strength. In absence of manufacturers 
recommenda�on, the mix temperature shall be kept between 15 to 25 deg. C.

Metal fiber reinforcement shall be used only when specified. Fiber addi�on shall be 
uniformly dispersed in the castable without agglomera�on. 

It should be noted that castable should be applied within 15 minutes a�er mixing opera�on 
is over. If panel size for applica�on has not been specified in the drawings, the size and 
sequence should be decided. If the size and shape of the vessel are suitable, square panels 
of 1 m2 to 2 m2  are usually employed.

Prior to applica�on , the contractor should take the materials for ge�ng applicator 
qualified for the job by using the equipments on the basis of specified procedure. This shall 
be done by simula�ng the installa�on work, sampling and tes�ng the applied material.

For pouring/rodding/vitra�on methods, please refer to the seperate instruc�ons given in 
this booklet.
 
� a.� Gunning

� � The refractory material before charging into gun shall be pre-mixed with water for 
be�er lining quality and reduc�on in dus�ng, segrega�on and rebound loss. 
Gunning of castables can be done pneuma�cally using a shot gun, normally by dry 
gunning. The moisture content in the gunning process should be adjusted at the 
nozzle of the gun to ensure that the rebound losses are minimum. It should only be 
done by trained gun operators. The rebound castables should not be reused. If 
gunning is not proper, the refractoriness, density and conduc�vity of the castables 
may change substan�ally. Gunning equipment shall provide a smooth and 
con�nuous supply of water and material without causing lamina�on, void, or 
rebound entrapment. If the gunning is stopped due to any reason for more than 30 
minutes, only full thickness of lining shall be retained.

� � Gunning shall start at lowest eleva�on, building up the lining thinness gradually 
over the area of about 1 m2 to full thickness and working in an upward direc�on to 
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minimize the inclusion of rebound material.

� � Down hand gunning beyond 30 deg. below horizontal is not advisable. The 
refractory material shall be placed by alterna�ve method, such as, cas�ng, hand 
packing, etc to avoid the down hand orienta�on.

� � Depth gauge shall be used for thickness measurement. A�er gunning, once the job 
is over the lining surface shall be trimmed with the help of serrated trowel and cut 
back shall be performed before the ini�al se�ng.

� � For gunning material supply pressure and water supply pressure for the job at 
equipment posi�oned at same level or higher level should be followed as per the 
recommended prac�ce. 

� � Gunning applica�on preferably should be carried out by rota�ng bowl machine.It 
should be such the machine should be conveying small quan�ty of material on 
con�nuous basis.

� � At the machine out let, the air pressure should not be less than 3.5 bar. But in case of 
fibre in the mix, pressure should be higher.

� � In case of long distance between the machine and the applica�on point within 25 m 
without change of level addional pressure would not be required. But for each 
addi�onal 25 m o.5 bar increase in pressure would be needed. In case the material 
have to be transported to higher level, other factors like bulk density, grain size, type 
of gunning mix ,etc the air pressure shall have to be increased up to 5 – 7 bar.

� � The water used must be of right quality and served under pressure of 5 – 6 bar.

� b.� Ramming
          

� � In this method generally chemically bonded monolithic refractories are installed by 
pneuma�cally operated rammers for compac�on of the    material in posi�on.

� c.� Trowelling

� � This is suitable for thin lining and generally can be used for small area of repair also.       

� d.� Lining with Hex mesh
� � The refractory mix is pressed into the hex mesh by hand to a thickness somewhat 

exceeding the top level of hex mesh and tamped with a hammer, taking one mesh at 
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a �me. A�er proper compac�on the top surface is trimmed flush with hex mesh. Cut 
back material can be used if workability is not diminished. But in no case dry 
material shall be used. The trimming surface shall be tamped, as necessary, to 
remove any imperfec�on.

� e.� Injec�on 

� � The material is introduced into cracks, joints or gaps between the shell and the 
exis�ng lining under pressure with the help of injec�on machine.

�
6.� Curing

Forms should not be removed un�l the cast has set hard. The installed castable lining 
should be undisturbed �ll the ini�al se�ng of cement is over. The concrete surface should 
be moistened and covered. Generally, the curing period is kept about 24 hours. This can be 
done either by a fine spray of water or by applying a sealant compound on the exposed 
surface.
                              

7.   Drying and Firing

 Improvements in refractory technology has resulted in products with higher bulk density, 
lower porosity and lower permeability  and has resulted in the need for more care to be 
taken during dry out process in order to remove the small amount of water  that are now 
being used in many of the products. Ini�al hea�ng of newly installed refractory linings shall 
be performed by process hea�ng devices or temporary equipment such as electric hea�ng 
elements or portable burners. The castable can be put into service 24 hours a�er cas�ng 
but 24 hours  air drying is preferable. When hea�ng up for the first �me, a slow ini�al rate 

0 0 0and hold  at 100 C/150 C is desirable to drive off the free water. A rate of 30-50 C  per hour 

and  hold at different temperatures is generally sa�sfactory for the removal of  water of 
crystalliza�on  from the various hydrated phases of calcium aluminate cement. Therea�er 
the temperature can be increased more rapidly. Care must be taken to allow for the escape 
of moisture, especially when the material is cast against an impervious surface. However, 
the exact hea�ng up schedule should be decided on the basis of quality and quan�ty of 
material used, thickness of the lining, geometry of equipment, etc. When cooling down is 
part of the schedule of dry out, cooling rates shall not exceed 80 C per hour.
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Drying out of refractory brick work is also equally important . This helps in driving out the 
water present in join�ng mortar as well as in the brickwork. The length of drying schedule is 
dependent on the mass of the brickwork and opera�ng temperature. Hea�ng should be 
accomplished slowly enough to permit adjustments for the thermal expansion and mineral 
transforma�on which may occur.

A proper dry out agency is helpful, because the permanent burners have a minimal hea�ng 
range, may be at best 5:1 turndown range , means lowest a burner can start at 20% of total 
capacity. But a specialty dry out system has a range of 100:1 turndown. Therefore the 
permanent system s lack the fine control necessary to increase temperature at a low rate of 
a few deg. C per hour. At the same �me it is possible to install the hea�ng system in any area 
of the unit, where a nozzle/manway exists to circulate heat. It also help because of their 
knowledge and experience in undertaking the dry out. 

8.� Inspec�on and Repairing of Lining

Before and a�er the hea�ng up opera�on, the lining should be visually inspected and 
examined for the soundness of the lining and dimension. If repair is required accordingly to 
the inspec�on, the defec�ve lining should be repaired as per the recommended 
procedures. This must be carried out by experienced persons.

A�er natural drying, visually checks whether crack 3 mm, or wider, have formed and, if so, 
whether they are likely to effect opera�on. Irrespec�ve of their width, if the cracks cross 
each other forming seperate blocks, which may tend to cause the sec�on to fall off, remove 
the por�on and repair the area. 

Also check expansion joints, sepera�on joints, flange connec�ons, dimensional accuracy 
etc. as per the drawings.

A�er dryout, linings generally shrink more than naturally dried linnings. Cracks 2 mm or so 
in width and about 300 mm apart are normal and may be overlooked. However repairs are 
necessary where a crack is 3 mm or more and extends to the shell, or if cracks cross each 
other forming seperate sec�ons with a tendency to fall of.

A hammer test may also be done a�er dryout, with a test hammer. Normal and abnormal 
linnings give out clearly dis�nguishable sounds and faults are easier to locate. Note 
however that sounds emi�ed by dried out linings tend to be dull.
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APPLICATION PROCEDURE FOR CASTING OF CONVENTIONAL
DENSE REFRACTORY AND INSULATING CASTABLES

Equipment

 1 Paddle or pan mixer of adequate capacity (100 - 500 kgs).

 2. Vibra�ng needle,  (25 / 40 / 60 mm) of about 4000 VPM, with motor etc.

 3. Miscellaneus tools like trowels, measuring jar etc.

Mixing

 1. Empty the contents of the bag and dry mix them either by hand or in a mechanical 
mixer for two to three minutes. 

0 2. Add clean and cold potable water at about 18  C to the castable. The amount of 
water to be added will depend on the method of placement e.g., if the castable is to 
be rodded or spaded into posi�on a higher amount of water may be used to achieve 
more plas�c consistency whereas, lower amount of water is required if it is to be 
vibrated or rammed. Water should, therefore, be added in fixed increments un�l 
the desired consistency is obtained. The exact percentage of water will, however, 
vary from product to product and the recommended water may be taken as a 
guideline. Use of the right amount of water is important since too li�le or too much 
water will result in a weak structure. 

 3. Mix the ingredients �ll a homogeneous mass is obtained. Mixing �me should be 
adqequate to allow thorough absorp�on of the water by the castable. Keep 
checking the consistency con�nuously. The consistancy may be checked using a ball 
in hand test. (ASTM C860-91 may be referred to). For insula�ng concretes, mixing 
�me should be kept to a minimum to avoid breaking of the insula�on grains 
resul�ng in a high density of the mass.

 4. Meanwhile thoroughly wet all wooden formwork where the castables are to be 
placed. A light coa�ng of oil or grease should also be given on all formwork. 
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Installa�on

 1. Place the castable in posi�on. If it is being poured into posi�on, rodding should be 
properly done to avoid pockets etc. If the castable is rammed, build up the mass in 
layers of 12-15 mm to avoid lamina�ons. The build up of successive layers should be 
done quickly to obtain a con�nuous mass. If the castable is to be vibrated, the 
needle should be introduced a�er each layer of 20 to 25 Cms. with a to and fro 
movement to ensure proper vibra�on of the en�re ma�er. The vibrator should be 
introduced 20 to 25 cms. apart.

 2. A�er placement cover all exposed surfaces with hessian and keep it wet. 
Periodically keep we�ng the hessian. Care should be taken to see that it does not 
dry. 

Curing & heatup

 1. A�er allowing the castable to set, it should be wet cured. The importance of curing 
cannot be sufficiently stressed. The quality of the concrete can be made or marred 
during the curing period. Wet curing allows the cement binder to fully hydrate and 
the castable to gain op�mal strength. (Please do not confuse curing with hea�ng 
the castable). Castables harden under ideal condi�ons when they are kept WET and 
COOL, the cooler the be�er. A�er about 12 hours of placement, strip all non-load 
bearing formwork and keep the castable wet and cool either by overspray of water 
or by covering with wet hessian. However, porous and light-weight castables retain 
is unnecessary unless the mass of castable is very large and requires cooling. 
Covering with wet hessian is usually adequate. A�er about 24 hours, all balance 
formwork may be removed and the en�re mass should be cured. Care should be 
taken to see that water overspray does not start before ini�al set, to prevent 
dilu�on of the binder. 

  Care should also be taken, when hessian is used, to see that it is not allowed to dry as 
otherwise it acts as an insula�on which raises the temperature of the concrete 
rather than cooling it. This may damage the strength of the castable beyond repair. 
Also protec�on against premature moisture loss is important par�cularly when 
high ambient temperatures are involved and rela�ve humidity is low. Dense and low 
cement castables are par�cularly suscep�ble as they have a low ini�al water 
content as compared to insula�on castables. This could lead to loss of strength. 
Curing with cold water should be con�nued for about 24 hours a�er all formwork 
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has been stripped. Longer curing may also be done during which the castable will 
con�nue to gain strength, but at much slower rates. Par�cular care should be taken 
when the mass of castable is thick, say about 8 to 9 inches thick. In such a case all 
non-load bearing formwork should be removed a�er 10-12 Hrs. to allow the 
maximum surface to be exposed to the cooling ac�on of water. When steel 
formwork is used, even during the se�ng period it is preferable to cool the 
formwork by sprinkling with water or wrapping with wet hessian. In general, it 
would be true to say that the cooler the castable is kept during se�ng and curing, 
the be�er is its ul�mate strength. 

  A�er the castable has been wet cured for the minimum recommended period, it 
may remain in this state as long as desired, provided that warm high humidity 
periods do not occur. Insula�on castables are more vulnerable in this condi�on to 
possible loss of strength. If such condi�ons exist it is be�er to force dry the castable 
a�er curing period ends.  

 2. Drying and heatup of refractory lining can start up a�er about 24 hours of curing and 
should be slow and gradual. This is necessary since a large mass of water and rapid 
hea�ng will result in sudden steam forma�on which results in explosive spalling. For 
the same reason sudden temperature fluctua�on should also be avoided. In 
addi�on some special condi�ons are involved with heat up schedules. 

 (a)  Since it is not possible to monitor the temperature throughout the unit, it should be 
measured at its highest point to aovid localised over hea�ng. There should be no 
direct flame impingement on castable surface. 

 (b) Two or mul� component linings normally require a slower heat up than usual. This is 
par�cularly the case where insula�ng castables are used as back ups. The high 
moisture in insula�on castables must vent slowly through the hot face lining. When 
held periods are specified, the maximum thickness of the lining is the factor. This 
includes the hot face and all back up linings. 

 (c)  If lining thickness is large (say more than 12”) or if heat up cannot be �ghtly 
controlled, a slower heat up schedule should be followed. 

 (d) If visible steaming is present during heat up, extend the hold periods unitl steaming 
dissipates before raising the temperature further.

 (e) If the unit is to be cooled before being put to use, hold the maximum temperature 
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for an adequate period of �me to allow heat equilibrium throughout the thickness 
and drive out the remaining moisture. Cooling down should also be gradual and 
should not be forced. 

3. Interrup�on of Applica�on

 a. When applica�on is interrupted, the castable lining shall be cut back immediately to 
the vessel shell with a steel trowel. This cut back shall be made at right angle to the 
shell of the vessel and shall be made at a loca�on where the full thickness has 
already been applied. All material outside the cut shall be discarded.

 b. During the period of interrup�on in applica�on, the curing of the lining already 
done should be strictly followed.

 c. Immediately prior to applica�on of castable, the exposed surface of the lining to 
which a bond must be made shall be roughened and thoroughly moistened.

 d. As for as possible try to �me the interup�on at an expansion / sepera�on joint.

Precau�ons to be taken while cas�ng :

 1. Wooden formwork should be thoroughly we�ed. 

 2. Water used should be clean and potable. On no account should sea water or similar 
water be used for gauging, curing, etc. 

 3. All tools, mixers and receptacles should be free from soluble salts, portland cement, 
plaster etc. 

 4. Expansion joints may be provided for sec�ons larger than 1 metre x 1 metre. This 
may be done by inser�ng a 2 mm thick cardboard strip between each such sec�on. 
Ceramic fibre may also be used. 

 5. Where reinforcement or anchors are used they should first be coated with pitch, tar, 
paper or any burn-out material to about 1-2 mm thickness to allow space for steel 
expansion. 
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 6. Even when less than one bag of material is used, all material should be �pped out 
and remixed before necessary quan�ty is taken. 

 7. When the castable is placed by hand tamping, spading or rodding, a plas�c but not 
too “sloppy” a mix is desirable. 

 8. Contamina�on with portland cement should be avoided at all costs.

 9. In mul�layer linnings, when dense castables are placed on insula�on layer, a layer of 
paint / thin plas�c sheet should be placed inbetween to prevent water absnp�on by 
the dense layer.

 10. When insula�on castable to being mixed, there should be adequate clearence 
between the drum and blade of the mixer. This should be atleast sligthly higher than 
the maximum grain size of the castable. This is to minimise crushing of the grains.  
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APPLICATION PROCEDURE FOR HYPERCAST CASTABLES
(LOW CEMENT CASTABLE)

Hypercast Castables are low cement high performance castables which have to be installed 
with extreme care for achieving good results. In general, the exact amount of water 
required should be added, mixing should be by mechanical mixers & placement by 
vibrators. 

Equipment Requirement : 

 1. High intensity mechanical paddle type mixer having suitable capacity (ranging 
between 100 & 500 Kgs. / batch). 

 2. Needle vibrator, having a dia of 25 to 60 mm depending upon the lining thickness. 
The rate of vibra�ons should be at least 12000 to 14000 per minute. 

 3. Graduated container for accurate measurement of water. 

Installa�on : 

 (a) Water : Ensure availability of clean, cold drinking water at the place of mixing. 
Water should be at about 12 to 15 C. If not available at this temperature, ensure the 
availability of ice to achieve the same. This will give longer se�ng �me and hence 
longer working �me. At high mix temperatures, par�cularly more than 25 C, it is 
difficult to place the material. This difficulty is par�cularly faced in summers and 
adequate precau�ons should be taken to maintain low temperatures. Also ensure 
the chlorine content is less than 200 PPM.

 (b) Coa�ng : Coat the anchors with 1 to 2 mm thick bitumen or paper to allow for 
differen�al expansion between the anchors and refractory. 

 (c) Shu�ering : Formwork used should be strong enough to remain in posi�on and be 
undistorted during placement. It should also be water�ght. Coat all working 
surfaces with oil or grease. In case of porous working surfaces cover with polythene 
sheet. This will prevent avsorp�on of water from the mix. 

 (d) Mixing : Should be doen as close to the installa�on site as possible. Clean and wash 
the mixer and other tools before use. Add the material to the mixer and set it in 
mo�on. Add the correct quan�ty of water as per manufacturer's recommenda�on 
and mix for at least 5 to 6 minutes. 
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  To check whether mixing is correct, make a ball in hand with the mix and shake 
horizontally. If correct, it appears as an oily looking ball. If too dry it crumbles and if 
too wet, if fla�ens. 

  Place the batch within 15-20 minutes of mixing. Use the needle vibrator to ensure 
that the mix is properly place and compacted and to eliminate entrapped air. The 
vibrator should be slowly moved through the mix and withdrawn gradually to 
prevent voids / rat holes. 

  While finishing the surface, trowel  it only enough to make it level. Avoid excessive 
troweling. 

 (e) Deshu�ering : Remove the formwork a�er ensuring that the material is completely 
set, say a�er 16 to 18 hours.

 (f) Cover the exposed surfaces with a polythene sheet to prevent water loss. A�er 
removal of formwork, cover all surfaces with polythene sheets. This precau�on is 
par�cularly important in high ambient temperatures to prevent water loss. 

  Curing & Drying : No water curing should be done. Cover the material with 
polythene sheets for at least 24 hours from placement. Upon comple�on of this 
period, air dry for at least 24 hours allowing free air circula�on over the mass. Heat 
up schedule may then commence. 

  Heat Up : Since low cement castables form dense masses with low permeability, 
care must be exercised during heat up to prevent cracks, steam spalling etc. For the 
same reason sudden fluctua�ons in temperature should also be avoided. For a 
detailed schedule please refer to our technical team. 

Precau�ons to be taken : 

 (1) Storage should be in dry, well ven�lated places, preferably on wooden pallets. 

 (2) Contamina�on with other materials should be avoided. 

 (3) Water used should be clean and potable. On no account should sea water be used. 
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 (4) Expansion joints should be provided depending on the sec�ons. This may be done 
by use of ceramic fiber board / paper or blankets. Cardboard strips may also used. 

 (5) Reinforcement or anchors should first be coated with pitch, tar paper or any burn-
out material to about 1-2 mm thckness to allow space for steel expansion. 

 (6) Even when less one bag of material is used, all material should be �pped out and 
remixed before necessary quan�ty is taken. 

 (7) Contamina�on with portland cement should be avoided at all cost. 

 (8) Ensure the material is used within shelf life as specified.

 (9) In case of any interrup�on to the installa�on, try to �me it to an expansion / 
sepera�on joint.
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APPLICATION PROCEDURE FOR CHEMICALLY BONDED 
CASTABLES 

(PHOSCAST RANGE)

These are two component systems consis�ng of dry powder and a liquid binder, supplied 
separately. The two components should be mixed together along with a small quan�ty of 
water un�l an adequtely “plas�c” mass is achieved : Care must be taken while mixing and 
installa�on to achieve proper results.

Equipment :

 1. A mechanical paddle mixer having a capacity of about 100 kgs.

 2. Wooden wallets (3” dia x 5” length x 10” length) protec�ve rubber gloves 
  (acid proof) mask etc.

 3. Graduated container for water / binder measurement.

Mixing

The dry powder is discharged into the mixer and dry mixed for two to three minutes. Then 
the measured quan�ty of liquid binder is added gradually while the mixing is on. 
Therea�er, the required water quan�ty is added and the mass mixed throughly un�l a 
homogenous plas�c mass is obtained. This mass, when pressed with hand or moulded 
should take the required shape.

The mass should then be covered with a polythene sheet and le� for ageing for about 30 
minutes, before it is ready for use. It may then be applied over the next 45 minutes.

Note :  For tes�ng of the plac�city of the material, make a ball the in the palm of the hand 
and drop it from 6 to 7 �. on to the floor. If it does not break and only fla�ens, then the mix is 
acceptable. 

Applica�on 

Phoscast can be applied by ramming with a wooden wallet. The desired lining thickness is 
built up over several courses, to a uniform thickness. Phoscast should never be trowelled to 
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obtain a smooth surface and the surface should be finished by ramming only. Any excess 
should be sliced off with the edge of a blade (or trowel) and then finished by ramming 
again.  

Ven�ng Holes 

Ven�ng holes may be provided to allow drainage by water from within Phoscast lining as 
the temperature rises. These are 3-4 mm dia holes, driven at 100-150 mm all over the 
surface to a depth of approx 2/3 of the thickness of lining. Ven�ng holes need not be 
distributed regularly.

Curing & Hea�ng

Phoscast refractory hardens adequately a�er about 24 to 48 hrs in ambient and then 
progressively develops strength on hea�ng at elevated temperatures. The following curing 
schedule is recommended for Phoscast plas�c refractory.
Air Drying minimum 24 hours. 

 Ambient to 150°C @35-40°C per hour : 4 to 5 hours.
 Hold at 150°C                                           : 6-8 hours.
 150°C to 350°C @ 40°C per hour  : 4 to 5 hours.
 Hold at 350°C                         : 6-8 hours 

Gradual Cooling (ambient) to be done in case lining is to be inspected, otherwise the 
equipment may be taken to opera�ng temperature.

Drying and Hea�ng is essen�al for Phoscast refractory, as this is a heat se�ng refractory. 

Recommended Propor�ons
Phoscast 60 :

The Phoscast plas�c refractory is supplied in two components system i.e. the dry powder 
mix and the liquid binder (phosphoric acid). The dry powder packing is of 50 kg each, which 
is to be mixed with 9.25% by weight of dry powder (i.e. 4.6 Kg OR 2800 ml). Water 
percentage for Phoscast-60 is approx. 4% (2000 ml approx.) by weight of dry powder, which 
may vary by about 0.25 to 0.5% depending on ambient temp.
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Phoscast 90 XR :

The Phoscast plas�c refractories is supplied in two components system i.e. the dry 
powder mix and the liquid binder (phosphoric acid). The dru powder packing is of 50 
kg each which is to be mixed with 9.5% by weight of dry powder (i.e. 4.75 Kg OR 2850 
ml). Water percentage for Phoscast-90 XR is 3.5% (1750 ml approx.) by weight of dry 
powder, which may vary by about 0.25 to 0.5% depending on ambient temp.

Precau�ons to be taken :

1.   Never allow contact with water (e.g. rain water) during or following 
installa�on of phoscast refractory linings, un�l comple�on of heatup.

2. Do not trowel the surface to a smooth finish.

3. If the refractory has dried up a�er mixing, but before installa�on due to 
interrup�on or any other reason, do not rework the mix.  Use fresh mix. 
However in case of a short  intrrup�on, a wet cloth may be spread over the mix 
to prevent it from drying. 
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(95% Passing Through)
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