Rationale:  It is not possible for suppliers to produce with material with these restrictions.
ACRYLIC COPOLYMER FAST DRY TRAFFIC MARKING PAINT MSP-98-08F
1.0  Description.  These specifications cover white and yellow acrylic copolymer fast dry traffic paint for application on clean, dry bituminous or portland cement concrete pavements.  Paint is suitable for application at material temperatures less than 125 F (52 C) and in cool ambient temperatures.  The paint shall be capable of receiving and holding glass beads for producing reflectorized traffic markings.  This traffic paint is not intended for use in hand applied applications or applications in which glass spheres cannot be applied immediately after application of the paint.

1.1  The striping equipment shall be specifically designed for applying acrylic coploymer paints.

2.0  Materials.  The paint shall not contain more than 3200 ppm lead and/or more than 800 ppm chromium, based on dry weight and shall have limited Volatile Organic Content (VOC), as noted herein.

2.1  General.  The finished paint shall be formulated and manufactured from first-grade materials.  The materials shall be as listed in the Standard Formula, unless otherwise authorized by the engineer.  The final decision will be made by  Construction/Materials.

2.2  Pigment.
2.2.1  Titanium Dioxide.  This material shall comply with ASTM D 476, Type II, Rutile, Titanium Dioxide Pigments.  A notarized certificate of compliance from the pigment manufacturer shall be provided.  Hiding power of the titanium dioxide shall be greater than or equal to the standard sample when tested in the standard formula.

2.2.2  Pigment Yellow CI #75 or #200.  This material shall be Pigment Yellow #75 or #200 and will only be allowed from Hoechst Celanese, Engelhard, Sun Chemical, Cookson Pigments, Dominion Color, or Clairant Corp.

2.2.3  Calcium Carbonate.  This material shall comply with ASTM D1199, Type GC, Grade I, for Calcium Carbonate Pigments, with a minimum of 95% Calcium Carbonate.

2.2.4  Magnesium Silicate.  This material shall comply with ASTM D605 for Magnesium Silicate Pigments.

2.2.5  Silica.  This material shall be a high quality, high purity natural silica, inherently bright, white, low in moisture, inert, and at least 99.5% SIO2, 30 to 40 micron (µm) in size.

2.2.6  Rheological Additive.  This material shall be one of the following self-activating organic clays:


Benton SD-2
NL Chemicals, Incorporated


Claytone APA
Southern Clay Products


Tixogel MP-250
United Catalyst, Incorporated

2.3  Vehicle.
2.3.1  Acrylic Copolymer Resin.  This material may be one of the two listed or any combination of the two required to achieve the desired properties.

2.3.1.1  MMA/NBMA Resin.  This material shall be an acrylic copolymer composed of MMA/NBMA, [Poly(methyl methacrylate/N-butyl methacrylate/Methacrylic acid)] copolymer binder resin with the following characteristics:



Appearance
White, non-dusting beads

% Nonvolatiles, min.

98.5


Acid value (mgKOH/g),max.

3.0


Properties of Solution (40% in toluene):



Transparency

clear



Color, Gardner, max

  2



viscosity, cps

300 – 400



Gardner Viscosity

L – O


Typical Properties:



Molecular Weight

60,000



Tg, C

   50

2.3.1.2  Isobutyl Methacrylate-Diethyl Aminoethyl Methacrylate Copolymer Resin.  This material shall be an acrylic copolymer composed of isobutyl methacrylate-diethyl aminoethyl methacrylate copolymer binder resin.  The characteristics of the acrylic copolymer resin shall be as follows:


Appearance
White, non-dusting beads


% Nonvolatiles, min.

99


Specific gravity, 25C

1.0


Properties of Solution (20% in toluene):



Color, Gardner, max.

2


(40% in toluene):



Gardner Viscosity, 25C

L – O


Acid number

0.7 – 1.7


Glass Transition


 
Temperature, C

50


Molecular Weight

60,000

2.3.2  Soya Lecithin.  This material shall be of suitable quality for use in the manufacture of paint.

2.3.3  Acetone.  This material shall comply with ASTM D329 for Acetone.

2.3.4  Xylene.  This material shall comply with ASTM D846 for Xylene.

2.3.5  Dioctal Phthalate.  This material shall be dioctal phthalate or other suitable plasticizer giving similar results.

2.3.6  Chlorinated Paraffin.  This material shall comply with Military Specification MIL C-429, Type I.

2.3.7  Anti-Skinning Agent.  Anti-skinning agent shall be suitable for use in paint.

2.3.8  Anti-Settling Agent.  Anti-settling agent shall be suitable for use in paint.

2.4  Manufacture.
2.4.1  The manufacturer shall furnish to MoDOT the exact batch formula which will be used in manufacturing the paint.  No change shall be made in this formula without prior approval by the department, and no change will be approved that adversely affects the quality or serviceability of the paint.

2.4.2  The following Standard Formula shall be the basis for the paint.  No variations will be permitted except for replacement of volatiles lost in processing, or those approved by Project Operations.  Amounts are shown in pounds (kilograms) of material.



White
Yellow

C.I. Yellow Pigment #75 or #200

 50 (22.7)


Dioctal Phthalate
 12 (5.4)
 12 (5.4)


Xylene

 60 (27.2)
 60 (27.2)


Acetone

270 (122.5)
270 (122.5)


Soya Lechithin
 10 (4.5)
 10 (4.5)


Chlorinated Paraffin
 20 (9.1)
 20 (9.1)


Anti-skin Agent
  3 (1.4)
  3 (1.4)


Acrylic Copolymer
170 (77.1)
170 (77.1)


Anti-Settling Agent 
  6 (2.7)
  6 (2.7)


Calcium Carbonate
400 (181.4)
450 (204.1)


Magnesium Silicate
 50 (22.7)
 50 (22.7)


Silica

 75 (34.0)
 75 (34.0)


Titanium Dioxide
140 (63.5)
 40 (18.1)


          Totals
1216 (551.5)
1216 (551.5)

2.5  Mixed Paint.  The mixed paint shall conform to the following requirements.  Furthermore, if any variations in materials are allowed from the Standard Formula, the finished paint shall equal or exceed all test results on a standard prepared from the Standard Formula and tested under parallel conditions for all listed requirements.

2.5.1  No allowance for mixing losses will be made in determining percentages of pigment.  The mixed paint shall contain the required percentages of pigment upon analysis.  Pigments and vehicles extracted from these paints will be subjected to testing by appropriate methods including wet chemical, atomic absorption, x-ray, flame emission, infrared, liquid chromatography or other available means as may be deemed necessary by the department to assure compliance with the specifications.  If outside testing labs are used, the manufacturer will pay the cost of these tests on any batches the department finds not to be in compliance with these specifications.

2.5.2  The paint shall be strained before filling, using a screen not coarser than No. 40 (425 µm) mesh.

2.5.3  The volatile content of the finished paint shall contain less than 5.29 ounces of volatile organic matter per gallon (150 grams of volatile organic matter per liter) of total non-volatile paint material when tested in accordance with ASTM D 3960.

2.5.4  The paint shall have the following physical properties:

2.5.4.1  Physical Properties.


Viscosity, KU

80 - 95


Weight per Gallon, lbs.(Mass per Liter, kg)
within ± 0.25 lb (0.030 kg)



 of prequalification sample


% Total Solids by weight (mass), min.

    71


% Pigment by mass

53 – 57


% Non-volatile in Vehicle by mass, min.

    37


Laboratory Dry Time, ASTM D 711, minutes, max.
    10

2.5.4.2  Color.  For white, the color of a 15 mil (380 µm) wet film after drying 24 hours shall be a flat white, free from tint, furnishing a good opacity and visibility under both daylight and artificial light.  For yellow, the color shall closely match Color Chip 33538 of Federal Standard 595 and shall be within 6% of the PR 1 chart central color (x = 0.5007 and y = 0.4555) when read over the black portion of a 2A Leneta Chart.

2.5.4.3  Contrast Ratio.  The minimum contrast ratio shall be 0.98 when drawn down as a 15 mil (380 µm) wet film on a 2A Leneta Chart and air-dried 24 hours.  Contrast ratio = Black/White.

2.5.4.4  Reflectance.  The daylight directional reflectance of the white paint shall not be less than 84% and not less than 50% for yellow paint of a 15 mil (380 µm) wet film applied to a 2A Leneta Chart or equal.  After drying 24 hours, measure the reflectance of the paint over the black portion of the chart using a Hunterlab Labscan XE Colorimeter, ASTM E 1347.

2.5.4.5  No-Tracking Time Field Test.  The paint shall dry to a no-tracking condition under traffic in three minutes maximum when applied at 15 ± 1 mil (380 µm) wet film thickness at 110 - 125 F, and from three to ten minutes when applied at ambient temperatures, with 6 pounds of glass beads per gallon (720 grams of glass beads per liter) of paint.  "No tracking" shall be the time in minutes required for the line to withstand the running of a standard automobile over the line at a speed of approximately 40 mph (65 km/h), simulating a passing procedure without tracking of the reflectorized line when viewed from a distance of 50 feet (15 meters.)

2.5.4.6  Shelf Life.  The paint shall have a minimum shelf life of 15 months.

2.6 Glass Beads. Type I moisture resistant beads shall be used at a minimum rate of 8 pounds per gallon of paint, unless otherwise specified.
3.0  Acceptance.
3.1  Except as noted herein, each batch or lot of paint shall be sampled and approved prior to use.

3.2  No paint shall be used that is more than 15 months old.

3.3  Paint furnished by a paint manufacturer who has been listed by the MoDOT Materials Manual as being currently tested and has otherwise complied with all requirements of this specification for a General Services Bid request may be accepted on the basis of a manufacturer's certification stating that the material is the same as that furnished for Bid Request _____.  The certification shall include the lot number of the paint being furnished.

3.4  The paint at the time of use shall comply with all of the provisions of this specification, and be capable of being dispersed with a paddle to a smooth uniform condition of useable consistency.  Any paint that cannot be remixed to a smooth uniform suspension of useable consistency shall be disposed of and immediately replaced with acceptable material.

