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Everything Yor Wanted To Know About The

VOLATILE ORGANIC COMPOUND
(VOC) DATA SHEET

But Were Afraid To Ask

The VOC Data Sheet was developed in early 1984
by the National Paint and Coating Associalion in con-
cert with the United States Environmental Protection
Agency as a compliance certification procedure 1o re-
licve users {rom the constant expense of analyzing the
many coalings used, particularly by can manufacturers.
In addition, determination of compliance with the regu-
lations required complex calculations which could now
be referenced directly to the VOC Data Sheet for a given
coating material,

In December 1984, the United States Environmental
Protection Agency's Emission Standards and Engineer-
ing Division issucd a manual “Procedure for Certilying
Quantity of Volatile Organic Compounds Emitied by
Paint, Ink, and Other Coatings™ EPA-450/3-84-01%. This
manual provided a step-by-siep instruction 10 coating
manufacturers for preparing a VOC Data Sheet for a coal-
ing “as supplicd”,

The calculations illustrated below are designed lor
the coating user to take from the VOC Data Sheet in or-
der 1o calculate other physical propertics of a coating
that are not listed and also o help understand the com-
pliance terms of VOC content “pounds per gallon coating
less water” and “pounds per gallon of solids”. Examples
of calculations with both watcrborne coatings and sol-
vent-hased coatings are shown.

Exhibit 1 shows the “as supplicd” VOC Data Sheel.
Items A through E from the VOC Data Sheet represent
the following physical properties of the coating:

A Coaling Densily, Ib/gal

B Total Volatiles, Weight Percent

1 Water Content, Weight Percent!

C2 Water Content, Volume Percent

D Organic Volatiles, Weight Percent

E  Non-Volatiles (Solids), Volume Pereent

To determine weight percent solids from the above:
Solids, Weight % = (100 - B}

To determine solids, solvent and water weights per gal-
lon of goating and the volurne of cach per gallon of coaling:

Weight, 1bs per gallon of coating of:

Solids: W, = A [I - %l thsfgaiton af coaring

=A[B—C1J_A><D
Hun

...... T bl patlon af coating

Water: W_ = % patlonfgallon af coaring

Simmlarly:

Volumg, gallun per gallan af coating ol

Solids: V. = % pallow' galion of caating

Waler; ¥V = A % patloaigatlon of coaiing

E C2
-

Solvent: ¥, = ll e Trﬁl gallonigation. of coating

Many permit applications request the actual solvent
densily of the coating, Where several solvents arc
blended in a coating, the composite solvent density can
be calculated as:

[ B =€l

W

5 Solvent & = o= 4 100
L e

E C2

100 1o

The VOC content ol a coating can be expressed three
different ways, The first is straight forward:

W -
VOC, Lbs/Gallon of Coaling =~ ===t = A ‘“m CH
a3 HETRTE

Walatle compeunds trat the United States Environmental Protection Agency has classified as having regligible phatochemical reaclivity such as

=712

acetona. 1,1,1-Irichiorosthane and mathylens chloride and listed as exempt in federal and state VOT regulaions should ba rezted same as waler.



Exhibit 1— United States Ervironmantal Protection Agency
H
5 of 1h ing ° liog” l12=o

A, Coating Density (Dc)s: Ibigal ko

QASTM D475 O Clher? B
B. Total Volatiles (Wy)s: Weigh! Percent W l l_l]ﬂcj

CASTM D2369 O Cther? : - mlvent
C. Water Content: 1. (Ww)s_ Weight Percent VOC, Lbs/Gallon Solids = v = A E

QASTM D382 OQASTMD4017 O Other2 * —

2 [Vw)s Volume Parcant 100

0 Calculated O Cther Exgmple 1 - Waterborn atin
D. Organic Volatiles (Wa)s; Waight Parcent
E. Nonvolatiles Content (Vn)s: Volume Percant Given from VOC Dala Sheet
F. VOC Content (VOC)s: 1., Ib/gal coating less water

Eur :E.H lcna‘.li_ng less walar A =8.50 lbs/gal
; f olig 2
T B =78.6% by Weight Total Volatiles
Remarks: (usa reversa side) Cl = 63.7% by Weight Water
; T|'HI_5:_-tr5A'..'.‘j:|I-I[ iy ::S:::mtels :aach va'ue is for the coating *as C2=65.0% by Volume, Waler
U 1€l tha m Facidrar . A s
EEﬁlam !Iilwe othar mothod used under *remarks” D = 14.9% by Weight Organic Volatiles
E =17.3% by Volume, Solids (Non-Volatiles)

The sccond is often used in Reasonably Available  Then:

Control Technology (RACT) as a VOC limit for can ¢ Solids by Weight = (100 - B) = (100 - 78.6) = 21.4%
coatings:

B -CI
VOO N, Wi oo Lbs. Solids/Gallon Coaling =
L br 5 W = ek "
, Lhs/Gallon Less Water T oV A C2 A [] - i] _gs [1 _T86) e
) '~ 100

Lbs. SolvenyGallon Coating =

This should also be the same as F1 on the VOO Data Sheet,
A [B- C’] -85 [73-6”19,‘53:_7 - 1.27

The third way is often used in New Source Perfor- w ,
mance Standards (NSPS) for two piece can coatings and Lbs. Water/Gatlon Coating =
is also ofien required in “bubble calculations” or alter- PRLLE e ) R

native compliance methods: 10 100 Continued on page 26



— THRCHNICAL FEATURE VO / continued from page 13

As a check, these should add o=A ...and...

Gallon Solid/Galion Ceating =

E _ 178 _ o173 Galton

™ 100
Gallon Water/Gallon Coating =

€21 _ 65.0

el g | 2T Cralfl
6 16 0.650 an

Gallon Solveny/Gallon Coating =
0 16

As a check, these should add 1o = 1 The actual com-
pasite solvent density in this coating is:

[I_E_cz

iy II] - Cl
5. - 100 _ L2 o s
sl q E 2 A77 gal
[ 100 m]

The VO content of the coating 1s:

vop - A B -Cl B30 (86 - 63.9) _y ar ppoination Coiting
1 0
[B Cl
; 100 1.27 = i
VOO = 4 L " = 3,63 LhefCallon Less Water
|- £2 I =08
o
{Same as F1)
{Same as Fl)
B -Cl
YOO = A 1% b .M LhsiGalion Soflds
E-_ 173
L0 (Same as B3

[t should be noted that the pounds VOC/pallon of solids
should always be greater than the pounds VOC/gallon
less water which should always be preater than the
pounds VOC/gallon of coating.
Is this material a compliant coating?
For an inside body spray, the RACT allowable
YVOC limit is 4.2 pounds VOC/gallon less water,
Since RACT is greater than 3.63, it is a compliant
coating,
What is the allowable limit for this material in terms
aof pounds VOC/gallon solids?
The VOC limit in terms of pounds VOC/gallon less
water is 4.2, however, it must be realized that we
are now nol talking about a gallon of coating but a

=26

= {1 - 173 - .650) = 0.177 Gallon

gallon of the material with the water removed, This
gallon consists of only the solids and solvent por-
tion of the coating. Therefore, we must determine
the volume of solvent in this hypothetical gallon,
We will calculate this in two ways, using an as-
sumed density of solvent as 7.36 pounds/gallon
and the actual density.

Ising & = 7,36 Pounds/Gallon
(The defaull value used by United States Environmen-
tal Protection Agency when actual density is not known)

Limit = 4.2 Lbs/Gallon Less Water
Then:

Salvent Volume = 4.2 w 100 = 57.1%
7.36

Then:

Allowable VOO =
4.2 . 4.2
= (0 -.570)

Solvent Volume = 4.2 » 100 = 58.5%

Then:

Allowable VOU =
4.2

{1 - ,585)

A you can see in this casc, using the actual sol-

vent density provides a higher allowable VOC limit in
terms of pounds VOC/gallon solids.

= 10,12 Lbs. VOO Gallon Solids

Example 2 - Solvent-Based Coaling
Given from VO Data Sheet

A = 825 lhs/zal
B = 3Z2.0% by Weight Tolal Volatiles
= 0—
E;E - [ |—NoWater
D = 3200 by Weighl Organic Volaliles
E = 393% by Volume, Solids (Non-Volatiles)
Then:

b6 Solids by Weight = (1040 - B) = (100 - 52) = 48%
Lbs. Solids/Gallon Coating =

Bl _e=<(q_ 52]_
A[] m]-3..~+|| 'ﬁ]ﬁ] 3.96

=978 Lbs, VOC!Gallon Solids



Lbs. Solventy/Gallon Coating =

A[B-Cl] _gas (520 -0 _ 459
100 100

Lbs. Water/Gallon Coating = 0
As a check, these should add o= A ooand.

Gallon Solid/Gallon Coating =

1
Gallon Solvent/Gallon Coating =
{1 -E G 393 - 0) = 0.607

100 100

Gallon Water/Gallon Coating =0

Asacheck, these should add o= 1
The actual solvent densily in this coating is:

" I B - C1 52 -0 ]
100 - 8.2% W0 | | 307 Lo iGatten
{1 - .33 -0

The VOC content per gallon of coating is:

_AM Cn | 828G -0 | g o9 phGolion Coarlig
e 100 (]

B -Cl s2 -0
VOO < A ) - gas [_]‘Mﬂ = d.29 LbsiGallon Less Weter
L)
_ b 1 -2
ST 700
B -Cl 4.29
[ 100 l EDJK] . )
- A , = 227 = 10,92 Lbsitallon Solids
voc - al — —
10

Is this material a compliant coating?
For a varnish or coating, the RACT allowable VOU
limit is 2.8 pounds VOC/gallon less water, Since
4.29 is larger than this value, it is not a compliant
coating!
What is the allowable limit for this material in terms of
pounds VOC/gallon solids? Using the same reasoning
a3 in the previous example:

Contingred on page 32



I — TECHNICAL-VOC [

n (Defaull Value

Solvent Volume = I'Bﬁ » 100 = 38.0%
Then:
Allowable VOC =
.8 < 28 45215 VOCIGailon Solids
T - .38
[- :'.r:‘.':"
100

Lising & = Actual = 7.07 Peunds/Gallon

2.8

Solvent Viodume = =7 % 1000 = 39.6%
T.07

Then Allowable VOC =

2.3

(1 - .396)

= 4.64 Lhs VOC!Gallon Solids

Asin the previous case, using the actual solvent den-
sity provides a higher allowable VOC limit in terms of
pounds VOC/zallon solids.

The formulas above, hopeflully, ke some of the
“black magic” out of compliance calculations. How-
ever, 1 a coating user adds solvent o the “as received"
coating, these equations no longer apply, A fulurg ar-
ticle will cover the calculations necessary Lo calculate
the “as applicd™ YOU propertics.

About the Author:

Robert Gere is Vice President, Environmental
Compliance Management at Mostardi-FPlan
Associates, Inc., consultants specializing in
environmental compliance permitting and testing.
Mostardi-Platt Associates, Inc. can be reached at
(708) 993-9000, @




