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VOC.cont  Method for the determination of VOC content, solids content, and density of surface coatings and inks [OAC rule 3745-21-10(B)].

New File:  11/1/12
[bookmark: _GoBack]
Note:  This method applies to coatings, inks, or other coating materials employed in a coating line, printing line or other operation.  For purposes of this method "coating" shall also mean "ink" or other coating material.

Note:  This set of terms includes all of the values and calculations from the rule.  The values that are not used in the calculation for the VOC content or the chosen weighted average and the calculations for the same, must be deleted.

Any determination of VOC content, solids content, or density of a coating shall be based on the coating as employed (as applied), including the addition of any thinner or viscosity reducer to the coating.

When a sample of a coating is obtained for analysis, the amount of the sample shall be at least one quart.  The sample shall be placed in an air-tight container.  When multiple package coatings are sampled, separate samples of each component shall be obtained.

Where using either the procedures set forth in U.S. EPA Method 24, for coatings; or U.S. EPA Method 24A, for flexographic and rotogravure printing inks and related coatings; or the coating formulation data from the coating manufacturer, the following values shall be determined as required, based on the method of compliance:
DC = density of coating, in pounds of coating per gallon of coating.
DVM = density of volatile matter in coating, in pounds of volatile matter per gallon of volatile matter.
VS = volume fraction of solids (nonvolatile matter) in coating, in gallon of solids per gallon of coating.
VVM = volume fraction of volatile matter in coating, in gallon of volatile matter per gallon of coating.
VW = volume fraction of water in coating, in gallon of water per gallon of coating.
WS = weight fraction of solids (nonvolatile matter) in coating, in pound of solids per pound of coating.
WVM = weight fraction of volatile matter in coating, in pound of volatile matter per pound of coating. If this weight fraction is determined by ASTM D2369-04, "Standard Test Method for Volatile Content of Coatings," the drying conditions shall be one hundred ten degrees Celsius for one hour, except where otherwise authorized by the director based on an alternate analytical procedure that is satisfactorily demonstrated to the director by the coating manufacturer to be more representative of the actual cure mechanism of the coating.
WW = weight fraction of water in coating, in pound of water per pound of coating.

If the coating contains a volatile matter other than VOC or water, the identity and content of such volatile matter shall be determined using either standard gas chromatographic techniques or coating formulation data from the coating manufacturer.  The density of the volatile matter may be determined using either the procedures set forth in ASTM D1475-98 or data from reference texts.  Such volatile matter shall be referred to as exempt solvent.  The following values shall be determined as needed for exempt solvents:
DES = density of exempt solvent, in pounds of exempt solvent per gallon of exempt solvent.
VES = volume fraction of exempt solvent in coating, in gallon of exempt solvent per gallon of coating.
WES = weight fraction of exempt solvent in coating, in pound of exempt solvent per pound of coating.

The weight fraction WVOC of VOC in a coating and the volume fraction VVOC of VOC in a coating shall be calculated as follows:
WVOC = WVM - WW - WES
VVOC = VVM - VW - VES

The VOC content of the coating shall be expressed as follows:
CVOC,1 = VOC content in pounds of VOC per gallon of coating.
CVOC,2 = VOC content in pounds of VOC per gallon of coating, excluding water and exempt solvents.
CVOC,3 = VOC content in pounds of VOC per gallon of solids.
CVOC,4 = VOC content in pounds of VOC per pound of solids.

CVOC,5 = VOC content in percentage VOC by volume of the coating, excluding water and exempt solvents.
CVOC,6 = VOC content in percentage VOC by volume of the volatile matter.
CVOC,7 = VOC content in percentage VOC by weight of the coating.

The VOC content of the coating shall be calculated as follows:
CVOC,1 = (DC)(WVOC)

CVOC,2 = (DC)(WVOC) / (VS + VVOC)

CVOC,3 = (DC)(WVOC) / (VS)

CVOC,4 = WVOC / WS

CVOC,5 = (100)(VVOC) / (VS + VVOC)

CVOC,6 = (100)(VVOC) / VM

CVOC,7 = (100)(WVOC)

The weighted average VOC content of the coatings employed during a specified time period “t” shall be calculated as follows:
n	n
(CVOC,1)A = ∑ CVOC,1i LCi / ∑ LCi
i = 1	i = 1
n	n
(CVOC,2)A = ∑ CVOC,2i LCi (VSi + VVOCi) / ∑ LCi (VSi + VVOCi)
i = 1	i = 1
n	n
(CVOC,3)A = ∑ CVOC,3i LCi VSi / ∑ LCi VSi
i = 1	i = 1
n	n
(CVOC,4)A = ∑ CVOC,4i LCi DCi WSi / ∑ LCi DCi WSi  OR 
i = 1	i = 1
n	n
(CVOC,4)A = ∑ CVOC,4i MCi / ∑ MCi
i = 1	i = 1
n	n
(CVOC,5)A = ∑ CVOC,5i LCi (VSi + VVOCi) / ∑ LCi (VSi + VVOCi)
i = 1	i = 1
n	n
(CVOC,6)A = ∑ CVOC,6i LCi VVMi / ∑ LCi VVMi
i = 1	i = 1
n	n
(CVOC,7)A = ∑ CVOC,7i LCi DCi / ∑ LCi DCi  OR 
i = 1	i = 1
n	n
(CVOC,7)A = ∑ CVOC,7i MCi / ∑ MCi
i = 1	i = 1
Where:
A = subscript denoting that the indicated VOC content is a weighted average of the coatings employed during time period t.
LC = liquid volume of coating employed during time period t, in gallons of coating.
MC = mass (weight) of coating employed during time period t, in pounds of coating.
i = subscript denoting a specific coating employed during time period t.
n = total number of coatings employed during time period t.
t = time period specified for the weighted average VOC content.

The density of the VOC content of a coating shall be determined using either the procedures set forth in ASTM D1475-98 or data from reference texts.  If ASTM D1475-98 is employed, the density shall be the arithmetic average of three determinations.

In the event of a discrepancy between coating formulation data and data obtained by analytical procedures, the data obtained by analytical procedures shall be employed, except as otherwise provided in below.

If a VOC content value obtained by analytical procedures is higher than a VOC content value obtained by formulation data due to any VOC that is formed during baking or curing (i.e., cure volatiles), then the VOC content of the portion of the coating not subject to curing or baking shall be based on formulation data and the VOC content of the portion of the coating subject to curing or baking shall be based on analytical procedures.  The portion of the coating subject to curing or baking shall be equal to the measured transfer efficiency for the coating applicator and object being coated.  The approach described in this paragraph for determining the VOC content of a coating may be used only when the applicable VOC limitation is expressed in terms of pounds of VOC per gallon of deposited solids and the transfer efficiency test method is specified in OAC rule 3745-21-09 or OAC rule 3745-21-10.  In cases where analytical results and formulation data are combined for a waterborne coating, the inter-laboratory precision adjustments specified in the analytical procedures shall not be applied to the analytical results.

[OAC rule 3745-21-10(B)]
