
Application Instructions 
R&R® Matrixcote™ system  

concentrate with fiber 
 January 2009 

Formulations 

For specific formulations for your application, contact the R&R Technical Department.  General formulations are as 

follows: 

Application Recommendations 

1) Remix the Matrixcote™ concentrate with fiber prior to use to insure a homogeneous blend of material. 
2) For best results weigh all ingredients when making up a new slurry or making additions to an existing slurry. 
3) As with any slurry the viscosity of the slurry must be stable before use.  A stable viscosity is one that does not 

change by more than one second when checked at one hour intervals. 
 

Slurry Control Procedures 

Software 

A copy of the EXCEL-based slurry control worksheet for 
aŀǘǊƛȄŎƻǘŜϰ ǎƭǳǊǊƛŜǎ can be found on the R&R Website 
under άCeramic Shell ς Tips, FAQs, Toolsέ in the 
navigation bar.  (http://www.ransom-
randolph.com/html/slurry_control_worksheets.html).   
Download the appropriate worksheet and save a copy.  
An example of the spreadsheet is shown on page three. 
 
The worksheet is split into sections and has two ways to 
input data; directly (in the blue text areas) or the 
spreadsheet can help to calculate the values (in the red 
text areas). 

 

Slurry Density Determination  

(Spreadsheet Section R) 

1) Weigh a 100 ml graduated cylinder or flask 
(enter into R1) 

2) Fill with well mixed slurry to 100 ml line and 
reweigh (R2) 

3) Complete this step only if calculating manually, 
subtract the empty weight from the filled 
weight and divide the sum by 100 to determine 
density. 

Binder Specific Gravity ɀ Binder Solids 

Determination (Spreadsheet Section S) 

1) Collect four 50ml centrifuge tubes of slurry and 
centrifuge at 3500 rpm for 30 minutes 

    

Formula for 10 Gallons  
(lbs) 

Formula for 10 Liters 
(kgs) 
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63% 37% 1.646 6-8 86.5 38.1 9.5 3.23 10.4 4.6 1.13 0.39 

64% 36% 1.657 7.5-9.5 88.4 37.3 9.3 3.16 10.6 4.5 1.11 0.38 

65% 35% 1.669 10-12 90.4 36.5 9.1 3.09 10.9 4.4 1.09 0.37 

66% 34% 1.680 11.5-13.5 92.5 35.7 8.9 3.03 11.1 4.3 1.07 0.36 

67% 33% 1.692 14-16 94.5 34.9 8.7 2.96 11.3 4.2 1.04 0.36 



2) Decant the liquid from the tubes into two tubes 
and centrifuge at 3500 rpm an additional 30 
minutes. 

3) Decant the pourable portion from the tubes 
into a clean container and stir/remix this 
portion. 

4) Weigh a 10 ml volumetric flask on a scale 
accurate to 0.01 grams (S1). 

5) Transfer the sample to the flask with a pipette 
or eyedropper into the volumetric flask.  The 
meniscus of the liquid should touch the volume 
line on the flask. 

6) Reweigh the flask and sample (S2) 
 

Complete steps 7 and 8 only if calculating manually: 
7) Subtract the empty flask weight from the filled 

flask weight and divide the sum by 10 to 
determine binder specific gravity. 

8) Using the determined specific gravity, locate 
the Binder Solids on the chart on page 4 to 
determine binder solids. 

 

Binder Solids Adjustments 

Binder Solids includes SiO2 and other solids (i.e. 
polymer) in the binder.  Uncontrolled Binder Solids can 
affect the life of the slurry and the performance of the 
shell.  Binder Solids must be controlled in the 
appropriate range.  The software program will 
automatically calculate the appropriate add (water or 
water/binder) based on the test results. 

Total Slurry Solids (Spreadsheet Section Q) 

Total Slurry Solids is the combination of Binder Solids 
and Refractory Solids.  The Total Solids calculation is 
required to determine the Refractory Solids Percentage.   
This is done as follows: 
 

1) Weigh a metal drying pan on a scale accurate to 
0.01 grams (Q1). 

2) Place approximately 10 grams of well mixed 
slurry in the pan and reweigh the wet sample 
and pan (Q2). 

3) Subtract the pan weight (Step 1) from the wet 
sample and pan weight (Step 2) to determine 
the wet sample weight  

4) Dry the sample and pan in the oven at 350F 
(177C) for one hour. 

5) Weigh the dry sample and pan (Q3). 
 

Complete steps 6-9 only if calculating manually: 
6) Subtract the pan weight (Step 1) from the dry 

sample and pan weight (Step 5) to determine 
the dry sample weight. 

7) Calculate total solids by dividing the dry sample 
weight (Step 6) by the wet sample weight (Step 
3) 

8) Determine percent water in the slurry by 
subtracting total solids (Step 7) from 1.0 and 
then multiply by 100. 

9) Determine percent water in the binder by 
subtracting the percent binder solids 
(determined in Section S step 8) from 100. 

10) Calculate the refractory solids by dividing the 
percent water in the slurry (Step 8) by the 
percent water in the binder (Step 9).  Subtract 
this value from 1.0 and multiply by 100 to get 
refractory solids. 

Refractory Solids Adjustment 

Uncontrolled refractory solids can lead to weak (too 
low) or brittle shells (too high).  Refractory solids should 
be controlled to the appropriate range.  The software 
will automatically calculate the proper addition to bring 
the refractory solids into the proper range. 

Binder pH Determination 

The binder pH is a reflection of the binder stability.  
Colloidal silica binder is alkaline and becomes unstable 
as pH drops.  Too low of a pH will lead to gelation of the 
binder/slurry.  The pH is determined as follows. 
 

1) Use the samples gathered for Binder Solids 
Determination or prepare a slurry binder 
sample by following steps 1-3 of the Binder 
Solids Determination above. 

2) Pour well-mixed binder into a clean container 
3) Measure the pH using a calibrated pH meter 

(see meter instructions for procedure). 

Binder pH Adjustment 

Once the pH of the binder reaches 9.5, adjustments 
should be made to stop/slow down further pH drop.  To 
do this, make a solution of either 150 ml of reagent 
grade ammonium hydroxide in 1 gallon of deionized 
water OR 80 ml of Triethanolamine (TEA) in one gallon 
of deionized water.  This water solution should be used 
to adjust for viscosity or high binder solids as 
warranted. 

Gelation Determination 

The gel test is an accelerated aging test that can be 
done to determine the approximate stability or life left 
in a particular slurry.  A thickening or gelled slurry can 
lead to casting defects (surface conditions) and weak 
shells (cracking).  Any slurry that gels in 24 hours is near 
the end of its useful life and should be discarded.  Some 
foundries have found that they discard slurries when a 



slurry fails a gel test at some other timeframe (e.g.  48 
hours) they have determined is detrimental to their 
casting surface or integrity.  The gel test is run as 
follows: 

1) Prepare a slurry binder sample by following 
steps 1-3 of the Binder Solids Determination 
above. 

2) Pour 10-20 ml of well mixed binder into a 
sealable container capable of handling 150 F. 

3) Place the sealed container into an oven 
controlled at 140 F +/-5 F for 24 hours.  Observe 
the viscosity of the liquid.  If viscosity has 
thickened, slurry is gelling and test should be 
run frequently to the determined slurry 
endpoint.  If liquid is solid, slurry should be 
discarded immediately. 

Storage & Handling 

Keep from freezing.  aŀǘǊƛȄǎƻƭϰ ол  must be maintained 

above 35F (2C) to prevent the silica from precipitating 

irreversibly and making the product unsuitable for use.   

Binder stored in transparent or translucent containers 

should be sheltered from direct sunlight.  Shelf life is 

one year from date (MMDDYY) in batch lot number on 

label.  Rotate stock to maximize shelf life.   

Typical Properties of Mixed Binder 

Base composition  Colloidal silica 

Other composition  Proprietary 

Total solids content (incl. SiO2) 27.1% by weight 

Particle size   10 nm 

pH @ 25C   10.6 

Specific gravity   1.156 

Weight/Volume   9.55 lbs/gal (1.16 kg/l) 

Viscosity @ 25C   <50 cps 

Na2O content   0.41% by weight 

Particle charge   Negative 

Color    White 

Contact Us 

For product application support or procurement 

assistance, contact Ransom & Randolph at: 

US TOLL FREE: (800)800-7496 

US Phone: (419)865-9497 

US Fax:  (419)865-9997 

EU Phone: (44) 0208-805-4200   

Additional information is available on-line at 

www.ransom-randolph.com

 



Matrixcote™  Slurry Binder Solids Chart 
     

Specific Gravity Binder Solids  Specific Gravity Binder Solids 
1.130 23.5  1.165 28.3 

1.131 23.6  1.166 28.4 

1.132 23.8  1.167 28.6 

1.133 23.9  1.168 28.7 

1.134 24.0  1.169 28.8 

1.135 24.2  1.170 29.0 

1.136 24.3  1.171 29.1 

1.137 24.4  1.172 29.3 

1.138 24.6  1.173 29.4 

1.139 24.7  1.174 29.5 

1.140 24.9  1.175 29.7 

1.141 25.0  1.176 29.8 

1.142 25.1  1.177 29.9 

1.143 25.3  1.178 30.1 

1.144 25.4  1.179 30.2 

1.145 25.5  1.180 30.4 

1.146 25.7  1.181 30.5 

1.147 25.8  1.182 30.6 

1.148 26.0  1.183 30.8 

1.149 26.1  1.184 30.9 

1.150 26.2  1.185 31.0 

1.151 26.4  1.186 31.2 

1.152 26.5  1.187 31.3 

1.153 26.6  1.188 31.5 

1.154 26.8  1.189 31.6 

1.155 26.9  1.190 31.7 

1.156 27.1  1.191 31.9 

1.157 27.2  1.192 32.0 

1.158 27.3  1.193 32.1 

1.159 27.5  1.194 32.3 

1.160 27.6  1.195 32.4 

1.161 27.7  1.196 32.6 

1.162 27.9  1.197 32.7 

1.163 28.0  1.198 32.8 

1.164 28.2  1.199 33.0 

   1.200 33.1 
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