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INTRODUCTION 
TUBALL™ MATRIX 814 beta is available in black 
color flakes with a pasty texture form. 

Uniform distribution of TUBALL™ MATRIX 814 
beta in the PVC plastisol plays a key role in 
enhancing the electrical conductivity of the final 
compound. In order to obtain a high-quality 
TUBALL™ MATRIX 814 beta dispersion, 
OCSiAl recommends that close attention be paid to 
the dilution procedure.  

Figure 1. TUBALL™ MATRIX 814 beta 
appearance 

 
 

RECOMMENDED EQUIPMENT 
For laboratory tests: a stirrer with a mixing speed of 
up to 2000 rpm (such as the Heidolph RZR series or 
the IKA EUROSTAR series). 
For industrial production: dissolvers similar to the 
DISPERMAT CA series.  
Dilution should be conducted in a cylindrical mixing 
container with a flat bottom.  

Figure 2. Recommended impeller blade 
shape. 

 



 

 

3 

PROCEDURE 
STEP 1 

Use the percolation curve (Figure 3) to determine the target dosage of TUBALL™ MATRIX 814 beta for 
your formulation. The TUBALL™ MATRIX 814 beta dosage should be calculated according to the whole 
PVC plastisol formulation. 

 

Figure 3. The dependence between TUBALL™ MATRIX 814 beta dosage and surface resistivity*. 

 
* OCSiAl internal PVC plastisol formulation, ASTM D257. 

STEP 2 

Add the calculated TUBALL™ MATRIX 814 beta dosage into the PVC plastisol and apply the mixing 
procedure described in step 3. If inorganic fillers are required in the formulation it is recommended to add 
them after step 4 and incorporate them at moderate mixing speed. 

Note: the temperature of PVC plastisol and TUBALL™ MATRIX 814 beta should be higher than 15°C 
because at lower temperature TUBALL™ MATRIX 814 beta can be solid.  
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STEP 3 

Mix the system with 3.5-10 m/s during 10 to 20 minutes.  

The dependence between the peripheral and shaft speed is shown below. 

 𝑉 = #∙%∙&
'∙()*

 V – Peripheral speed [m/s] 
d – Blades diameter [mm] 

N – Shaft speed [rpm] 
𝜋 – 3.14 

The dependence between shaft speed and diameter of impeller blade to achieve the recommended 
peripheral speed of 7 m/s is shown below. 

 Peripheral speed, 7 m/s 

DIAMETER, mm 50 100 150 200 250 300 350 400 450 500 

SHAFT SPEED, rpm 2675 1340 890 700 535 445 380 335 300 270 

STEP 4 
Check the quality of the dilution using the quality control procedure in the “Quality Control” section. 

STEP 5 
If necessary, add the other relevant components of your formulation. After adding each component, it is 
necessary to mix the system until it is homogeneous. 

STEP 6 (optional) 
Apply the vacuum degassing procedure. 

Note: The shelf life of the final compound must be determined experimentally for each particular PVC 
plastisol compound. 
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VISCOSITY MANAGEMENT  
Adding TUBALL™ MATRIX 814 beta leads to an increase in the viscosity of the formulation. Figure 4 
shows the typical increase in viscosity resulting from the application of TUBALL™ MATRIX 814 beta. 

Figure 4. Viscosity rate with TUBALL™ MATRIX 814 beta 

 

The optimization of TUBALL™ MATRIX 814 beta dosage is one of key tool to regulate the viscosity. 

* Brookfield viscosity measured at 25°С using viscometer DV2T with spindle RV-06 and spindle speed 
50 rpm. OCSiAl internal PVC plastisol formulation. 
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MIXING TEMPERATURE CONTROL  
Depending on customer formulation and equipment utilized, the dispersion of TUBALL™ MATRIX 814 
beta into a plastisol formulation can result in an increase of the temperature that in some cases can induce 
premature gelation of the formulation. It this case it is important to adjust the mixing conditions in order 
to avoid heat build-up during the dispersion phase.  

The main parameter affecting the heat generation is the mechanical energy introduced by the dispersing 
equipment. A set of experiments has been conducted starting from a formulation selected to show 
significant temperature increase at 2000 rpm (7m/s) reaching 41°C after 10 minutes mixing. Figure 5 
indicates that reduction of the mixing speed can alleviate this heat build-up. All samples from this 
experiment show after filler/pigment introduction and curing similar surface resistivities in the range 
6.105–1.106 Ohm indicating that good dispersions of TUBALL™ MATRIX 814 beta were achieved in all 
cases. 

Figure 5. Plastisol final temperature upon 1.7 wt.% TUBALL™ MATRIX 814 beta incorporation 
according to different mixing conditions. 

 

A separate experiment has shown that a one step mixing of the end formulation ingredients at reduced 
speed can be envisaged as an alternative to the multiple step approach hereabove. It results in a decrease 
of final temperature of 10°C and in similar resistivities after curing. This one step approach was achieved 
by mixing at low speed (1000 rpm) TUBALL™ MATRIX 814 beta with the liquid ingredients of 
formulation, then adding the PVC and finally incorporating the filler/pigment then mixing the resulting 
liquid for 15 minutes (total mixing time is 18 minutes). 
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QUALITY CONTROL 
Quality control should be conducted after dilution 
stage. The quickest and easiest method of 
examining the dilution quality is to take tip samples 
with a glass or plastic stick and then to flatten the 
sample into a thin layer on a white sheet of paper 
(Figure	5). If non-uniformities are present 
(Figure	6), continue stirring until another sample 
shows that complete dispersion has been achieved 
(Figure	7). 

Figure 5. Quality control procedure 

 

Figure 6. “Bad” quality dispersion  
(many large particles of TUBALL™ MATRIX 

814 beta) 

 

Figure 7. “Good” quality dispersion 
(homogeneous mixture) 

Dispersion quality can be evaluated according to ISO 1524. After the second stage of TUBALL™ 

MATRIX 814 beta dilution the fineness of grind level should be less than 15 µm (Figure 8) into the PVC 

plastisol-based formulations with filler size less than 15 µm. 

Consult the instructions for your specific model of grindometer to conduct a measurement.  

Figure 8. “Good” quality dispersion (particle size ≤ 15 µm) 
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EXAMPLES OF FORMULATIONS AND PROCESSING  
Desired level of resistivity is 107-109 Ω/sq 

COMPOSITION OF FINAL COMPOUND (1 KG) INDUSTRIAL EXAMPLES 

50.0% of PVC powder (500 g) LG PB1302 

35.5% of plasticizer (355 g) Hexamol Dinch (BASF) 

10.0% of filler (100 g) CaCO3 (20 µm) 

2.5% of stabiliser (25 g) Lastab Ca/Zn 

0.5% of de-aerator(5 g) BYK–3550 

0.5% of colour paste (5 g) Pigment so-strong green 

1.0% of conductive additive (10 g) TUBALL™ MATRIX 814 beta 
 
Note: all components and TUBALL™ MATRIX 814 beta should be at more than 15°C before being 

mixed. 

DILUTION PROCEDURE 

• Mix plasticizer and all liquid component (stabilizer, de-aerator) to homogeneous stage; 

• Add PVC powder mix to homogeneous stage; 

• Add filler and colour paste, mix to homogeneous stage; 

• Add TUBALL™ MATRIX 814 beta and mix 3.5-10 m/sec during 10–15 min; 

• Check the dilution quality; 

• Apply degassing procedure (optional); 

• Cast into the mold; 

• Put in drying oven 200°C for 5 min. 
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WARRANTIES AND DISCLAIMER  

The Products correspond to the chemical composition indicated in the Technical Data Sheet and the 
Material Safety Data Sheet supplied with the Product. The information contained in this document 
(Information) is based on trials carried out by OCSiAl and may contain inaccuracies or errors that could 
cause injury, loss or damage. 

OCSiAl gives no further warranty and makes no further representation regarding the Products and/or the 
accuracy of Information and/or suggestions for any particular use of the Products or Information, or that 
suggested use will not infringe any patent. The Products and Information are supplied on an “as is” basis. 
These express provisions are in place for all warranties, representations, conditions, terms, undertakings 
and obligations implied by statute, common law, custom, trade usage, course of dealing or otherwise 
(including implied undertakings of satisfactory quality, conformity with description, fitness for purpose 
and reasonable skill and care), all of which are hereby excluded to the maximum extent permitted by 
applicable law. 

CONTACT INFORMATION 

ASIA     EUROPE NORTH & SOUTH 
AMERICA 

   
KOREA 
Office 208, Pilot Plant Bldg., 
12, Gaetbeol-ro, Yeonsu-gu, Incheon, 
21999, Republic of Korea, 
+82 32 2600407 
asiapacific@ocsial.com 
  
HONG KONG 
Room 1102, 11/F, Lippo Sun Plaza,  
28 Canton Road, Tsim Sha Tsui, 
Kowloon, Hong Kong  
+852 21627385 

    
JAPAN 
Kusumoto Chemicals Ltd.  
Kusumoto Bldg. 1-11-13 Uchikanda 
Chiyoda-ku, Tokyo, Japan, 1010047 
+81 03 32928685 
info_tuball@kusumoto.co.jp 

    

CHINA 
#2004, 20th Floor, Block B, 
Dachong Business Centre,  
No. 9678, Shennan Road,  
Nanshan District, Shenzhen, 
Guangdong, China 
+86 135 90125295 
 

Room B8, Naked Hub,  
Building 1, No. 818,  
Shenchang Road,  
Minhang District, Shanghai,  
China  
 

china@ocsial.com 
 

 

LUXEMBOURG 
1 Rue de la Poudrerie 
L-3364 Leudelange 
Grand-Duche de Luxembourg 
+352 27990373 
europe@ocsial.com 

 

RUSSIA 
29, bld. 2, Kalanchevskaya str.,  
Moscow, 107078 
+7 499 653 5152 
24, Inzhenernaya str., 
Novosibirsk 630090, Russia 
+7 383 201 8387 
russia@ocsial.com 
 

  

USA 
500 S. Front Str., Suite 860, 
Columbus, OH 43215, USA 
+1 415 9065271 
usa@ocsial.com 
 
 

 


