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I. PURPOSE 

 
Acquaint the user with the proper application, handing, storage, disposal, and safety 
techniques needed when using DryWired 101X. 

 
II. PHYSICAL & CHEMICAL PROPERTIES 

 
A. 101X 6 Series 
 

Property 101X 6 Series 
Physical State Liquid 

Color Clear/Transparent 
Heat Stability Continuous 150°C 

Max Heat Stability (1 hour) 250°C 
Contact Angle (Water) >110° 

Contact Angle (Oil) >80° 
Film Flammability Non-Burning 

Solvent Flammability Non-Burning 
Tracer UV Tracer for quality control (at request) 

UV Excitation Wavelength 373 nm 
UV Emission Wavelength 460 nm 

Refractive index ~1.34 
Toxicity HMIS Rating Health = 1 

Ease of Application Very Good 
Solvent/Chemical Resistance Good 

Electrical Conductivity Yes (at <0.5 µm film thickness) 
Ease of Dry Room temperature in <5 minutes 

Low Labor May not require masking 
Removable Easily Removable 

Solver-Through Repairable Yes 
Moisture Sensitive No 

Film Flexibility Excellent 
Gas Permeable Yes 

Carbon Chain C6 
Thermal Expansion None 

Table 1. Physical and chemical properties of 101X 6 Series. 
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B. 101X-FS 4 Series 
 

Property 101X-FS 4 Series 
Physical State Liquid 

Color Clear/Transparent 
Heat Stability Continuous 150°C 

Max Heat Stability (1 hour) 250°C 
Contact Angle (Water) >100° 

Contact Angle (Oil) >80° 
Film Flammability Non-Burning 

Solvent Flammability Non-Burning 

Tracer 
UV Tracer for quality control (at 
request) 

UV Excitation Wavelength 373 nm 
UV Emission Wavelength 460 nm 

Refractive index ~1.34 
Toxicity HMIS Rating Health = 1 

Ease of Application Very Good 
Solvent/Chemical Resistance Excellent After Curing 

Electrical Conductivity Yes (at <0.5 µm film thickness) 

Ease of Dry 
Room temperature in <5 
minutes 

Low Labor May not require masking 
Removable Easily Removable 

Solver-Through Repairable Yes 
Moisture Sensitive No 

Film Flexibility Excellent 
Gas Permeable Yes 

Carbon Chain C6 
Thermal Expansion None 

Table 2. Physical and chemical properties of 101X-FS 4 Series. 
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C. 101X-A 4 Series 
 

Property 101X-A 4 Series 
Physical State Liquid 

Color Clear/Transparent 
Heat Stability Continuous 150°C 

Max Heat Stability (1 hour) 250°C 
Contact Angle (Water) >100° 

Contact Angle (Oil) >80° 
Film Flammability Non-Burning 

Solvent Flammability Flammable 

Tracer 
UV Tracer for quality control (at 
request) 

UV Excitation Wavelength 373 nm 
UV Emission Wavelength 460 nm 

Refractive index ~1.34 
Toxicity HMIS Rating Health = 1 

Ease of Application Very Good 
Solvent/Chemical Resistance Excellent After Curing 

Electrical Conductivity Yes (at <0.5 µm film thickness) 

Ease of Dry 
Room temperature in <5 
minutes 

Low Labor May not require masking 
Removable Easily Removable 

Solver-Through Repairable Yes 
Moisture Sensitive Yes 

Film Flexibility Excellent 
Gas Permeable Yes 

Carbon Chain C6 
Thermal Expansion None 

Table 3. Physical and chemical properties of 101X-A 4 Series. 
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III. PROTOCOL/PROCEDURE 
 

A. Preparation 
 

1. Environment:  
 

Any enclosed system is highly recommended. Any dust or dirt particles can 
negatively affect the coating application process resulting in poor adhesion 
of the coating, even voids, and therefore loss of the coating performance. 
High temperatures can increase the rate at which the coating solution 
solvent evaporates, therefore percent solids should be measured more 
frequently. If the solids content of the bath is high, solvent can be added to 
the solution to replace solvent loss by evaporation. If the coating solution is 
stored and used in a well-controlled environment and/or there is a solvent 
recapture system, the percent solids may decrease over time. To increase 
the amount of solids, add 101X concentrate. Solids adjustment process is 
discussed later in this document. 

 

2. Masking (OPTIONAL):  
 

Dipping is an immersion process that will coat all areas of the substrate. If 
there are areas of the substrate that should not be coated, then these areas 
need to be masked by the manufacturer. Methods and materials for masking 
should be determined by the manufacturer to best suit their needs. Please 
be aware some of the solvents used in the DryWired 101X chemistry could 
remove these masking agents. It is recommended to test the masking 
agents being used for the dipping process for compatibility before 
implementing into the coating process for manufacturing.  

 

a). When to mask:  
 

When the coating is applied and cures at a thickness of less than 0.8 
microns (800 nanometers) there is no need for masking of connection points 
or any components that need to conduct electricity. This is due to a 
phenomenon known as quantum tunneling. Around 0.8 microns (800 
nanometers) quantum tunneling will no longer allow for electrons to pass 
through the material, and therefore the material will act as an electric 
insulator. If the final coating thickness is less than 0.8 microns (800 
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nanometers), then the material will allow for electrical conductivity through 
the coating.  
 
Masking may be required for speakers, microphones, and other parts of an 
assembly that involve movement such as switches or buttons. This must be 
tested and determined by a manufacturer on a case-by-case basis. 

 
 

3. Cleaning:  
 

Cleaning of substrates to be coated is highly recommended. As previously 
stated, poor coating adhesion or voids in the coating can result from unclean 
substrates. Cleaning solutions can be used as long as they do not leave 
behind any residues. Using a pure alcohol, such as isopropyl alcohol (99%) 
or ethanol (99%), can be used if there are no material incompatibilities with 
the components that will be coated. 

 
 

B. Dip Coating 
 

Dip coating applications can be performed manually or by an automated machine. 
Whether dipping manually or with some level of automation, the most efficient 
process can be achieved with an enclosed system. Dip coating is recommended for 
most applications as it will ensure complete uniform coverage and thickness can be 
more precisely controlled. Being an immersion process, the dipping mechanism 
coats both sides of an assembly simultaneously and allows for the coating solution to 
penetrate underneath all components. It is important to control immersion speed to 
avoid excessive air bubble generation. These bubbles would result in voids in the 
coating upon withdrawal from the coating bath. The amount of time the substrate is 
submerged will not increase the coating effect on hard surfaces. The coating is 
deposited on the substrate upon withdrawal from the coating solution.  

 
 

1. Manual Dip Coating: 
 

Insert the substrate vertically, at a 90 degree angle, into the 101X solution 
slowly so that no air bubbles are created in the bath. Tap the substrate 
gently on the bottom of the holding tank with the coating solution to 
release any trapped air within the components on the substrate. When 
sure all trapped air has been released, slowly remove the substrate at a 
90 degree angle, reverse of how the substrate was immersed. Once the 
substrate has been fully removed from the coating bath, let the coated 
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substrate drip into the bath for few seconds. Once the substrate has 
stopped dripping, remove from hovering above bath and place into 
appropriate location for curing.  

 
2. Automated Dip Coating:  

 

Position the substrate vertically, at a 90 degree angle, in the loading area 
(typically a wire metal basket). To find the ideal immersion speed, it is 
recommended to start at a starting point of 15cm/min and if a trail of air 
bubbles follows the immersion, reduce the speed until the trail is gone, or 
the majority of the trail has disappeared. If there is no trail of bubbles, 
increase the speed until a maximum immersion speed has been 
established. Sonication in an automated system will allow for the release 
of any trapped air bubbles. When removing the substrate from the coating 
bath, withdrawal the substrate at a 90 degree angle, reverse of how the 
substrate was immersed. Once the substrate has been fully removed 
from the coating bath, let the coated substrate drip into the bath for few 
seconds. Once the substrate has stopped dripping, remove from hovering 
above bath and place into appropriate location for curing. It is 
recommended to have a starting test point withdrawal speed of 15 
cm/min.  

 
3. Percent Solids:  

 

Monitoring percent solids is an important part of a dip coating process 
that will continuously need to be monitored to maintain a consistent, 
quality coating. Percent solids can be measured by placing an 
unspecified amount of product in a weigh boat on a scale and allowing all 
solvent to evaporate off before weighing the product a second time. The 
difference in this weight multiplied by 100 will give a percent solids value. 
It is recommended to take an average of at least 3 samples. See below 
for an example percent solids calculation. 

 
!"#$#%& !"#$!! ! !!"#$% !"#$!! (!)

!"#$#%& !"#$!! (!)
∗ 100 = 𝑥%(𝑃𝑒𝑟𝑐𝑒𝑛𝑡) 𝑆𝑜𝑙𝑖𝑑𝑠   (1) 

 
 5.08𝑔 −  (4.87𝑔)

 (5.08𝑔)
∗ 100 = 4.13% 𝑆𝑜𝑙𝑖𝑑𝑠 

 
C. Spray Coating 
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The spray coating process is particularly useful for applications of 101X that need to 
cover large areas. The spray coating process is considered less efficient in some 
applications since the coating can be lost to overspray and the solvent cannot be 
recaptured. For spraying, thickness is not easily controlled since it is highly 
dependent not only on percent solids of the 101X formulation, but also on pressure 
the solution is being spray, the size of the spray nozzle, temperature of the 
environment, and other conditions. Other versions of 101X are available that have 
been formulated with a higher boiling point solvent for spray applications. This 
solution can also be customized for a particular solution if a ready-to-use solution 
DryWired currently offers is not suitable for a customer’s application. If the coating 
solution can be sprayed thin enough, then the coating can be left to dry and cure as 
is. If the coating solution is sprayed cannot be evenly spread across the surface, 
spreading of the solution can be achieved by lightly wiping the solution on the 
surface with a microfiber cloth and minimal pressure. 

 
D. Drying Process 

 
   

All versions of 101X will dry-to-touch in less than 5 minutes. 
 

 
E. Curing Process 

 
 

All versions of 101X completely cure atmospherically within 24-48 hours of 
completing the coating process. This cure time is dependent on the temperature and 
humidity of the environment. If the temperature is high and the humidity is low, then 
the coating will cure more quickly. 

 
101X can be cured with heat. Flammable versions of 101X should not be placed 
near a heat source of any kind before they COMPLETELY DRY. Flammable versions 
of 101X are not guaranteed to be dry within five minutes. Evaluation of the coating 
that has completely dried is up to the discretion of the user and under no 
circumstances is DryWired suggesting this method of curing. Nonflammable versions 
of 101X can be placed in an oven to be cured at 60 degrees Celsius for 10 minutes 
before completely drying to the touch.  

 

F. De-masking Process (OPTIONAL) 
 

If parts of the substrate being coated were masked, the masking agents can be 
removed at this point in the process. 
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G. Coating Process Moving Parts (OPTIONAL)  

 

Moving parts that may have been masked prior to coating, or that require additional 
attention after coating include, but are not limited to, microphones and speakers. It is 
not necessary that moving parts require masking or additional attention after coating 
and this process step is greatly dependent on solids concentration and withdrawal 
rate. This will be dependent on testing by the manufacturer of the part being coated, 
not by the supplier (DryWired) of the coating. 

Areas of the assembly that were masked to avoid overcoating can be coated by a 
light spray application of an atomized 101X solution, or by a quick dip (referred to as 
a flash dip) followed by a spray of compressed air to unclog any small areas of the 
material that could be completely blocked by the coating solids.  

 
Please direct any additional application questions directly to DryWired and we can 
provide further insight on how to implement 101X into a manufacturing process. 

 
 
IV. EQUIPMENT 

 
 
A. Turn-Key Solutions – Dip Process 

 
The Nordson Dage Optima Systems are a line of coating systems designed 
specifically to coat substrates with a polymer suspended in a fluorosolvent. These 
systems provide reliability with three different levels of automation. Furthermore, 
these systems allow for precision and control of the desired 101X film thickness by 
monitoring physical properties of the coating bath.  

 
B. Existing Equipment – Dip Process 

 
To obtain the most efficient process, a completely enclosed system is ideal. To 
achieve this, a dual tank system can be used. In this case, Tank 1 is holding the 
solution, while Tank 2 is loaded with the components to be coated. Tank 2 will then 
be filled with the coating solution from Tank 1. The coating solution is then drained at 
a controlled rate from Tank 2 back into Tank 1. With the components completely 
separated from the environment during the coating process, practically no 
evaporation occurs. In this case, solids will decrease as they are deposited onto the 
components that are being coated, and only concentrate will need to be added to 
adjust percent solids over time. This is the most cost effective method as the solvent 
is being recycled. 
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There are a number of systems that can be used as a dip coating apparatus that 
may already exist in a manufacturing facility, or are readily available to purchase, 
though marketed and designed for another application. A vapor degreaser is one 
example of a piece of equipment that has been used to coat materials with DryWired 
101X. A piece of equipment, such as a tank, that can be drained at a constant rate 
would be a solution for a dip coating system suitable for the 101X coating. Another 
example is a system that has a mechanical arm and a holding tank where the 
mechanical arm could be programmed to remove the substrates from the coating 
bath at a constant rate.  

 
C. Existing Equipment – Spray Process 

 
To provide an even spray application it is recommended to apply the coating with a 
High Volume Low Pressure (HVLP) spray system. These spray systems are 
available commercially in a myriad of capacities depending on the application. 

 
V. DILUTION INSTRUCTIONS  

 
A. Recommended Materials 

 
Recommended materials needed to perform the dilution are listed in Table 4. 

 
Recommended Materials 

- Chemicals: 101X 20% Concentrate or Resin, Solvent 
- Two Clean Containers 
- Scale/Graduated Cylinder 
- Storage Container Check container compatibility with solvent being used to dilute. 
- Disposable Pipettes 
- Appropriate Personal Protective Equipment (PPE) as described in the safety data sheet of the   
concentrate and the solvent 

Table 4. Materials needed to perform a 101X dilution.  

 
B. 101X Dilution Solvents and Stability 

 
 101X- FS 

4 Series Concentrate 
101X-A 

4 Series Concentrate 
101X-FS 

6 Series Concentrate 
Solvent  
(Dip Application) 

• 3M™ Novec™ 7100 
Engineered Fluid 

• 3M™ Novec™ 7200 
Engineered Fluid 

• Acetone 

• Methyl Ethyl Ketone 

• Ethyl Acetate 

• 3M™ Novec™ 7100 
Engineered Fluid 

• 3M™ Novec™ 7200 
Engineered Fluid 

• Methyl Ethyl Ketone 

• Ethyl Acetate 

• Acetone 

• 3M™ Novec™ 7100 
Engineered Fluid 

• 3M™ Novec™ 7200 
Engineered Fluid 

• VertrelXF 

Solvent  
(Spray Application) 

• Galden® HT110 10-15% 

• Galden® HT170 10-15% 

• Not applicable • Galden® HT110 10-15% 

• Galden® HT170 10-15% 
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Shelf Life* 6 Months 6 Months 5+ Years 
Table 5. Appropriate solvents for 101X dilution and stability of the solutions.  
*Stability information is based on recommended storage conditions. See Safety Data Sheet for information for 

storage and handling. The shelf life is considered expired when the polymer precipitates out into a gel. 

 

C. Labeling 
 

It is recommended to label the storage container with appropriate information including 
chemical name, batch number, SDS reference number, and date. It is a good lab 
practice to label your dilution with the corresponding page in the lab notebook as the 
notebook number for the first three digits-page number-sample ID. For example, lab 
notebook 1, page 92, and solution B, would be labeled 001-92-B. 

  
 

D. Dilution Calculation - 20% Concentrate 
 

To determine the desired amount of concentrate and solvent needed to perform the 
dilution, consult Table 6. In this example 101X-A 4 series 20% is the concentrate and 
ethyl acetate is the solvent to prepare a 500ml solution of 4.0% solids. 
 

Solution Variable Value 

101X-A 4 Series Concentrate 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛! 0.20 

101X-A 4 Series Concentrate Volume 𝑉! Unknown 

Ready-to-Use Solution 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛! 0.04 

Ready-to-Use Solution Volume 𝑉!"#$% 500.0ml 

Ready-to-Use Solvent Volume 𝑉! Unknown 

Table 6. Defined variables in the dilution equation for dilution of 20% concentrate 
 
Using the values shown in Table 6 and mass balance theory, the value of the 
concentrate volume (𝑉!) can be solved for as shown in Equation (1). 
 

𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛! ∗ 𝑉! = 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛!"#$% ∗ 𝑉!"#$%           (1) 

0.20 ∗ 𝑉! = 0.04 ∗ (500.0𝑚𝐿) 

𝑉! =
0.04 ∗ (500.0𝑚𝑙)

(0.02)
 

𝑽𝟏 = 𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝑪𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒆 = 𝟏𝟎𝟎.𝟎𝒎𝒍 

 
Since the final volume of the solution is known and the volume of the concentrate 
needed is known, the volume of the solvent needed can be calculated as shown in 
Equation (2). 
 

𝑉!"#$% − 𝑉! = 𝑉!                (2) 

500.0𝑚𝑙 − 100.0𝑚𝑙 = 𝑉! 

𝑽𝟐 = 𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝑺𝒐𝒍𝒗𝒆𝒏𝒕 = 𝟒𝟎𝟎.𝟎𝒎𝒍 
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It is recommended to measure the solutions by weight rather than volume. The known 
volumes of the concentrate and solvent can be multiplied by their respective density to 
calculate the mass. Table 7 below shows the given densities. 

 
Solution Variable Value 

101X-A 4 Series Concentrate Density 𝜌!"#!$#%&'%$ 0.791 g/ml 

Ethyl Acetate Solvent Density 𝜌!"#$%&' 0.897 g/ml 

Final Solution Density 𝜌!"#$% Unknown 

101X-A 4 Series Concentrate Mass 𝑀𝑎𝑠𝑠!"#!$#%&'%$ Unknown 

Ethyl Acetate Solvent Mass 𝑀𝑎𝑠𝑠!"#$%&' Unknown 

Final Solution Mass 𝑀𝑎𝑠𝑠!"#$% Unknown 

Table 7. Defined variables in the dilution equation for dilution of 20% concentrate (continued) 
 

Knowing that density is mass divided by volume, we can calculate the mass of the 
concentrate and solvent, as shown in Equation (3) and (4). 

 
𝜌!"#!$#%&'%$ ∗ 𝑉! = 𝑀𝑎𝑠𝑠!"#!$#%&'%$                (3) 

0.791 !
!"
∗ 100𝑚𝑙 = 𝑀𝑎𝑠𝑠!"#!$#%&'%$ 

𝟕𝟗.𝟏𝟎𝒈 = 𝑴𝒂𝒔𝒔𝒄𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒆 

𝜌!"#$%&' ∗ 𝑉! = 𝑀𝑎𝑠𝑠!"#$%&'            (4) 

0.897 !
!"
∗ 400𝑚𝑙 = 𝑀𝑎𝑠𝑠!"#$%&' 

𝟑𝟓𝟖.𝟖𝟎𝒈 = 𝑴𝒂𝒔𝒔𝒔𝒐𝒍𝒗𝒆𝒏𝒕  

 

Measuring the solution by mass leaves less room for error in comparison to visually 
gauging the volume with the human eye. Knowing the mass and the densities of the 
solvent and concentrate allows us to calculate the density of the final solution as 
demonstrated by Equation (5). 
 

𝑉1
!!"#$%

𝜌!"#!$#%&'%$ +  𝑉2
!!"#$%

𝜌!"#$%&' =  
!!"#$%
!!"#$%

 (𝜌!"#$%)                (5) 

!"" !"
!"" !"

0.791 𝑔/𝑚𝑙 +  !"" !"
!"" !"

0.897 𝑔/𝑚𝑙 =  !"" !"
!"" !"

 (𝜌!"#$%)                  (5) 

0.20  × 0.791 𝑔/𝑚𝑙 +  0.80  × 0.897 𝑔/𝑚𝑙 = (𝜌!"#$%
!
!"
)                     ( 

0.1582 𝑔/𝑚𝑙 +  0.7176 𝑔/𝑚𝑙 = (𝜌!"#$%
!
!"
)                     5) 

 𝟎.𝟖𝟕𝟓𝟖 𝒈
𝒎𝒍
= 𝝆𝒇𝒊𝒏𝒂𝒍 
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The final mass can be calculated as a check. Using final volume and final solution 
density to find final mass is shown in Equation (6). Using the mass of the concentrate 
and the mass of the solvent to find final mass is shown in Equation (7). If the final mass 
matches, then the solution is correct. If not, check the math of the previous equations. 
 

𝑉𝑜𝑙𝑢𝑚𝑒!"#$% ∗ (𝜌!"#$%) = 𝑀𝑎𝑠𝑠!"#$%                               (6) 

                                 500 𝑚𝐿 ∗
0.8758 𝑔

𝑚𝑙
= 𝑀𝑎𝑠𝑠!"#$% 

𝟒𝟑𝟕.𝟗 𝒈 =  𝑴𝒂𝒔𝒔𝒇𝒊𝒏𝒂𝒍 

𝑀𝑎𝑠𝑠!"#$%&' +𝑀𝑎𝑠𝑠!"#!$#%&'%$ =  𝑀𝑎𝑠𝑠!"#$%                                       (7) 

79.10𝑔 +  358.80𝑔 = 𝑀𝑎𝑠𝑠!"#$% 

𝟒𝟑𝟕.𝟗 𝒈 =  𝑴𝒂𝒔𝒔𝒇𝒊𝒏𝒂𝒍 ✔ 

Therefore, to create 500ml of a 4.0% solution of 101X-A 4 Series, one would need 
358.8g of ethyl acetate and 79.1g of the 101X-A 4 Series Concentrate.              

  

E. Dilution Instructions - 20% Concentrate 
 
Dilution instructions are as follows. 
 

a)  Dilution by weight 
 

1. Tare the scale  
with Container 1 

2. Measure the desired amount of  
Solvent into Container 1 

   

3. Tare the scale 
with Container 2 

4. Measure the desired amount of  
101X Concentrate into Container 2 
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5. Mix together the Solvent and the 101X Concentrate 6. Ready-to-use 101X 

   

 

 

 

Figure 1. Visual of the 101X dilution procedure 
 

F. Dilution Calculation - Resin 
 

101X 6 Series is available as a resin. The 101X 4 Series versions are not available as a 
resin. This dilution method should be used only to those who are familiar with chemistry 
and chemical lab techniques. 
 
To determine the desired amount of concentrate and solvent needed to perform the 
dilution, consult Table 8. In this example, 101X 6 series resin is the concentrate and 
3M™ Novec™ 7100 Engineered Fluid is the solvent to dilute an 800ml solution of 2.0% 
solids. 
 

Solution Name Variable Value 

Ready-to-Use Solution Density 𝜌!"#$% 1.5g/ml 

Ready-to-Use Solution Volume 𝑉!"#$% 800.0ml 

Desired Ready-to-Use Solution Concentration 𝐶! 0.02 

Mass of the Ready-to-Use Solution 𝑀𝑎𝑠𝑠!"#$% !"#$%&"' Unknown 

Mass of the Resin 𝑀𝑎𝑠𝑠𝒄𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒆 Unknown 

Mass of the Solvent 𝑀𝑎𝑠𝑠𝒔𝒐𝒍𝒗𝒆𝒏𝒕 Unknown 

Table 8. Defined variables in the dilution equation for dilution of resin 
 
Knowing that density is mass divided by volume, the mass of the final solution can be 
calculated as shown in Equation (1). 

 
 

𝜌!"#$% ∗ 𝑉!"#$% = 𝑀𝑎𝑠𝑠!"#$% !"#$%&"'                 (1) 
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1.5 !
!"
∗ 800.0𝑚𝑙 = 1200.0𝑔 

 

Knowing the mass of the final solution and the final concentration of the solution, the 

mass of the concentrate can be calculated as shown in Equation (2). In this case, final 

concentration of the solution is the desired concentration of the ready-to-use solution 

and the mass of the concentrate is the mass of the resin. 
 

𝑀𝑎𝑠𝑠!"#$% !!"#$%!& ∗  𝐶! = 𝑀𝑎𝑠𝑠𝒄𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒆 

1200.0𝑔 ∗ 0.02 = 24.0𝑔            (2) 

 

Knowing the final mass of the solution and the final mass of the concentrate, the final 

mass of the solvent needed can be calculated as shown in Equation (3). 
 

𝑀𝑎𝑠𝑠!"#$% !"#$%&"' −𝑀𝑎𝑠𝑠𝒄𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒆 = 𝑀𝑎𝑠𝑠𝒔𝒐𝒍𝒗𝒆𝒏𝒕 

1200.0 − 24.0 = 1176.0𝑔            (3) 

 

Therefore, to create 800ml of a 2.0% solution of 101X 6 Series, one would need 1176.0g 
of 3M™ Novec™ 7100 Engineered Fluid and 24.0g of the 101X 6 Series Resin. 

 
G. Dilution Instructions - Resin 

 

There are a few steps to get the 101X 6 Series resin into solution. It is recommended to 
follow these steps when working with the resin. Refer to Table. 5 for suitable solvents to 
use in the 101X 6 Series Resin dilution. 

• Freeze the resin at -20°C or lower until the resin appears to be more crystalline in 
nature versus the polymer gel that the resin is at room temperature.  

• Crush the frozen resin into fine crystals. The higher the surface area the easier 
the polymer will go into the solution. 

• Measure the needed amount of resin into a weight boat. 
• Measure the needed amount of solvent into a beaker.  
• Place a stir bar in the beaker with the solution. 
• Place the beaker with the solution and stir bar onto a stir plate. Covering the 

beaker will keep the solvent from evaporating. 
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• Turn stir plate on to a point where a steady vortex is created. 
• Slowly add the resin to the solvent. Start by adding small quantities of resin to the 

solution and let the resin completely dissolve before increasing the concentration. 
Increase rpm on the stir plate as needed.  

• Once the desired amount of resin has been added and the solution appears 
homogenous, filter using a 20-micron filter. Paper or nylon filter is recommended. 

 

H. Addition of UV Tracer (Optional) 
 

Once mixed, DryWired UV Tracer can be added to the ready-to-use product for 
quality control means. Five (5) grams of the UV tracer solution is to be added per 
pound (453.592 grams) of ready-to-use product. Do not add the UV tracer solution to 
the concentrate. Review UV Tracer safety data sheet before use. 

 
I. Storage 

 
Refer to the safety data sheet for storage recommendations. 

  
VI. PERSONAL PROTECTIVE EQUIPMENT (PPE) 
 

A. 101X 6 Series 
 

Eye/face protection: Face shield and safety glasses Use equipment for eye 
protection tested and approved under appropriate government standards such as 
NIOSH (US) or EN 166(EU). 

 
Skin protection: Handle with gloves. Gloves must be inspected prior to use. Use 
proper glove removal technique (without touching glove's outer surface) to avoid skin 
contact with this product. Dispose of contaminated gloves after use in accordance 
with applicable laws and good laboratory practices. Wash and dry hands after 
removal of gloves. It is recommended to check with the manufacturer of the gloves to 
ensure the gloves are fit for use with this material. 

 
Respiratory protection: None required. 

 
Body Protection: None required. 

 

B. 101X-FS 4 Series 
 

Eye/face protection: Face shield and safety glasses Use equipment for eye 
protection tested and approved under appropriate government standards such as 
NIOSH (US) or EN 166(EU). 
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Skin protection: Handle with gloves. Gloves must be inspected prior to use. Use 
proper glove removal technique (without touching glove's outer surface) to avoid skin 
contact with this product. Dispose of contaminated gloves after use in accordance 
with applicable laws and good laboratory practices. Wash and dry hands after 
removal of gloves. It is recommended to check with the manufacturer of the gloves to 
ensure the gloves are fit for use with this material. 

 
Body Protection: Impervious clothing and flame retardant antistatic protective 
clothing are recommended. The type of protective equipment must be selected 
according to the concentration and amount of the dangerous substance at the 
specific workplace. 

 
Respiratory protection: Where risk assessment shows air-purifying respirators are 
appropriate, use a full-face respirator with multipurpose combination (US) or type 
AXBEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use 
respirators and components tested and approved under appropriate government 
standards such as NIOSH (US) or CEN (EU). 

 
Control of environmental exposure:  Prevent further leakage or spillage if safe to do 
so. Do not let product enter drains. Discharge into environment must be avoided. 

 
C. 101X-A 4 Series 

 
Eye/face protection: Face shield and safety glasses Use equipment for eye 
protection tested and approved under appropriate government standards such as 
NIOSH (US) or EN 166(EU). 

  
Skin protection: Handle with gloves. Gloves must be inspected prior to use. Use 
proper glove removal technique (without touching glove's outer surface) to avoid skin 
contact with this product. Dispose of contaminated gloves after use in accordance 
with applicable laws and good laboratory practices. Wash and dry hands after 
removal of gloves. It is recommended to check with the manufacturer of the gloves to 
ensure the gloves are fit for use with this material. 

 
Body Protection: Impervious clothing and flame retardant antistatic protective 
clothing are recommended. The type of protective equipment must be selected 
according to the concentration and amount of the dangerous substance at the 
specific workplace. 

 
Respiratory protection: Where risk assessment shows air-purifying respirators are 
appropriate, use a full-face respirator with multipurpose combination (US) or type 
AXBEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use 
respirators and components tested and approved under appropriate government 
standards such as NIOSH (US) or CEN (EU). 
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Control of environmental exposure:  Prevent further leakage or spillage if safe to do 
so. Do not let product enter drains. 

 

D. Solvents 
 

When working with solvents, please refer to the safety data sheets for those 
particular materials when dealing with chemicals not listed as solvents in the 
DryWired 101X data sheets. Please be aware under the GHS (Globally Harmonized 
System) in accordance with OSHA Hazard Communication Standard, 29 CFR 
1910.1200 different concentrations of materials pose different hazards. This means 
that if a chemical present in a DryWired 101X material is at a lower weight percent 
the hazard of that chemical may be lower than that chemical in a weight percent of 
100%. For example, Cyclopentane in the 101X-FS 4 Series is not flammable. 
Cyclopentane in a 100% concentration is flammable. It is highly recommended to 
review all safety data sheets for materials being used in combination with this 
procedure. 

VII. EXPOSURE CONTROLS/PERSONAL PROTECTION 
 

A. 101X 6 Series 
 

Component CAS No. Value Control Parameters Basis 

Methyl nonafluorobutyl ether 163702-07-6 Time Weighted 
Average 750 ppm American Indust. Hygiene 

Methyl nonafluoroisobutyl 
ether 163702-08-7 Time Weighted 

Average  750 ppm American Indust. Hygiene 

Table 8. 101X 6 Series components with exposure controls 

B. 101X-FS 4 Series 
 

Component CAS No. Value Control Parameters Basis 

Cyclopentane 287-92-3 Time Weighted 
Average 600.000 ppm USA. ACGIH Threshold Limit Values 

(TLV) 

Remarks: Central Nervous System impairment; Upper Respiratory Tract irritation; Eye irritation; Skin irritation. 

Cyclopentane 287-92-3 Time Weighted 
Average 

600.000 ppm, 
1720.000 mg/m3 

USA. NIOSH Recommended 
Exposure Limits 

Remarks: Central Nervous System impairment; Upper Respiratory Tract irritation; Eye irritation; Skin irritation. 

trans- 
Dichloroethylene 

156-60-5 Time Weighted 
Average 200.000 ppm Central Nervous System impairment; 

Eye irritation. 

Table 9. 101X-FS 4 Series components with exposure controls 

 

C. 101X-A 4 Series 
 

Component CAS No. Value Control Parameters Basis 

Acetone 67-64-1 Time Weighted 
Average 500 ppm USA. ACGIH Threshold Limit Values (TLV) 
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Remarks: Eye & Upper Respiratory Tract irritation, Central Nervous System impairment Hematologic effects.Substances 
for which there is a Biological Exposure Index or Indices (see BEI® section). Not classifiable as a human carcinogen. 

Acetone 67-64-1 Short-term 
exposure limit 750 ppm USA. ACGIH Threshold Limit Values (TLV) 

Remarks: Eye & Upper Respiratory Tract irritation, Central Nervous System impairment Hematologic effects, 
Substances for which there is a Biological Exposure Index or Indices (see BEI® section). Not classifiable as a human 
carcinogen 

Acetone 67-64-1 Short-term 
exposure limit 1,000 ppm, 2,400 mg/m3 USA. OSHA-TABLE Z-1 Limits for Air 

Contaminants-1910.1000 

Remarks: The acetone STEL does not apply to the cellulose acetate fiber industry. It is in effect for all other sectors. 

Acetone 67-64-1 Time weighted 
average 1,000 ppm, 2,400 mg/m3 USA. Occupational Exposure Limits (OSHA)-

Table Z-1 Limits for Air Contaminants 

The value in mg/m3 is approximate. 

Acetone 67-64-1 Time weighed 
average 250 ppm, 590 mg/m3 USA. NIOSH Recommended Exposure 

Limits 

Remarks: Value in mg/m3 is approximate. 

Acetone 67-64-1 Time weighted 
average 750 ppm, 1800 mg/m3 USA. OSHA-TABLE Z-1 Limits for Air 

Contaminants-1910.1000 
Table 10. 101X-A 4 Series components with exposure controls 

 

VIII. FIRST AID MEASURES 
 

A. 101X 6 Series 
 

1. Inhalation 
Remove person to fresh air. Thermal decomposition occurs at prolonged 
time at temperatures above 300°C: Effects of breathing thermal 
decomposition products may include coughing, sneezing, shortness of 
breath, and chest tightness. If thermal decomposition products have been 
inhaled, get immediate medical attention. 

2. Skin Contact 
Wash with soap and water. If signs/symptoms develop, get medical 
attention. 

3. Eye Contact 
Flush with large amounts of water. Remove contact lenses if easy to do. 
Continue rinsing. If signs/symptoms persist, get medical attention. 

4. Ingestion 
Rinse mouth. Drink 1 or 2 glasses of water. Do not induce vomiting 
without medical advice. Get immediate medical attention. 

B. 101X-FS 4 Series 
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1. Inhalation 
Remove from exposure, lie down. Move to fresh air. Keep patient warm 
and at rest. Artificial respiration and/or oxygen may be necessary. Consult 
a physician. 

2. Skin Contact  
Take off all contaminated clothing immediately. Wash off with warm 
water. 

3. Eye Contact 
Hold eyelids apart and flush eyes with plenty of water for at least 15 
minutes. Get medical attention. Remove contact lenses, if present and 
easy to do. Continue rinsing. 

4. Ingestion 
Do not induce vomiting without medical advice. Never give anything by 
mouth to an unconscious person. Drink 1 or 2 glasses of water. If 
vomiting occurs, have victim lean forward to reduce the risk of aspiration. 
Consult a physician. 

 
C. 101X-A 4 Series 

 

1. Inhalation 
If breathed in, move person into fresh air. If not breathing, give artificial 
respiration. Consult a physician. 

2. Skin Contact 
Wash off with soap and plenty of water. Consult a physician. 

3. Eye Contact 
Rinse thoroughly with plenty of water for at least 15 minutes and consult a 
physician. 

4. Ingestion 
Do NOT induce vomiting. Never give anything by mouth to an 
unconscious person. Rinse mouth with water. Consult a physician. 
 

IX. HANDLING AND STORAGE 
 

A. 101X 6 Series 
 

1. Precautions for Safe Handling 
 

Do not breathe vapours, spray mist, or thermal decomposition products. 
Avoid skin contact with hot material. For industrial or professional use 
only. Store work clothes separately from other clothing, food and tobacco 
products. Avoid release to the environment. Avoid contact with oxidizing 
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agents. No smoking: Smoking while using this product can result in 
contamination of the tobacco and/or smoke and lead to the formation of 
hazardous decomposition products. 
 

2. Conditions for Safe Storage 
 

Keep container tightly closed. Store away from heat. Store away from 
acids. Store away from strong bases. Store away from oxidizing agents. 
Avoid freezing. Storage temperature < 60°C. 
 

B. 101X-FS 4 Series 
 

1. Precautions for Safe Handling 
 

Avoid contact with skin, eyes and clothing. Avoid inhalation of vapour or 
mist. When using do not eat, drink or smoke. Wash hands before breaks 
and immediately after handling the product. 
 

2. Conditions for Safe Storage 
 

Keep container tightly closed in a dry and well-ventilated place. 
Containers which are opened must be carefully resealed and kept upright 
to prevent leakage. The use of a drum pump is recommended for 
dispensing from pail/drum shipping containers with 5 gallons or more. 
Avoid freezing and direct sunlight. 
 

C. 101X-A 4 Series 
 

1. Precautions for Safe Handling 
 

Avoid contact with skin and eyes. Avoid inhalation of vapour or mist. Use 
explosion-proof equipment. Keep away from sources of ignition - No 
smoking. Take measures to prevent the build-up of electrostatic charge. 
For additional precautions see section 2. 
 

2. Conditions for Safe Storage 
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Keep container tightly closed in a dry and well-ventilated place. 
Containers which are opened must be carefully resealed and kept upright 
to prevent leakage. 
 

X. DISPOSAL CONSIDERATIONS 
 

A. 101X 6 Series 
 

Waste should be taken to an authorized industrial waste handler. Any unused 
product should be disposed of according to official regulations. Dispose of any 
contaminated packaging as unused product. 

 
 
 

B. 101X-FS 4 Series 
 

Waste should be taken to an authorized industrial waste handler. Any unused 
product should be disposed of according to official regulations. Dispose of any 
contaminated packaging as unused product. 
 

C. 101X-A 4 Series 
 

Burn in a chemical incinerator equipped with an afterburner and scrubber but exert 
extra care in igniting, as this material is highly flammable. Offer surplus and non-
recyclable solutions to a licensed disposal company. Contact a licensed professional 
waste disposal service to dispose of this material. Combustion products will include 
HF. Dispose of according to local, state and federal regulations. Dispose of 
contaminated packaging as unused product. 

 
 
 
 
 
 
 
DISCLAIMER: The information in this Standard Operating Procedure (SOP) is believed to be correct as of the date issued. 
DRYWIRED®MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED 
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF PERFORMANCE OR 
USAGE OF TRADE. User is responsible for determining whether the product is fit for a particular purpose and suitable for user's 
method of use or application. Given the variety of factors that can affect the use and application of a DryWired® product, some of 
which are uniquely within the user's knowledge and control, it is essential that the user evaluate the DryWired® product to determine 
whether it is fit for a particular purpose and suitable for user's method of use or application.  


