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The puisdit of arts and crafts activities has consulerab potent:al for
generating ‘organic vapors in the home. tmo%ﬁ‘: use of sut '1 materials ‘as
paints, solvents, adhesives, coatm,:;s, sealers #Hrid resins. balcuiatxons of
these largely unimeasured Concentrations ¢ah be made basa-.‘& on_ knowladge
of the materiale and realistic assuhﬂ“‘ons i quantities used Such
calculations mmcate that unventilated 5% of these matBFials 156 508 a
very feal potential for adverse Short torm- and perhz\'ﬁ“ Jong term
exposufes. An algoritam for estl“riatlng exposures resulting_ hdm arts and
crafts activities involving organic compouRtS Wil be preseried.

INTRODUCTIGN

Arts and Erafts materials cntain mdﬁ}l hazardous subsmfzb’as, the most
common of which are the organic S5blvefits. Actwmeb a¢ diverse as
painting, ~drawing, s&ulpiiire, ‘rlﬁ‘ﬁl working, wood working, model
buiiding, photography; anfl electrofiic use £dlvents that are ircorporated
into adhesives; painifs, r&Sins, %é‘«!ers an& \,l‘ﬁ‘%ru products. A few
examples will sufficé to erEMasizé th rangé of SSivents to be fouhd (1):

Oil paihts - min&f& spifils, turpertine,-xylene, toluens

Ruisbr cement - héxah¥

Acryw'§ f&sin - rhe"h:l merﬁauylaa?

EI€OVOTEs - éhinfo‘f‘luomr*arbon\

M’éasé‘x'ﬁ - methy‘l chioroform, {iEMSroethyiene
Biint GVBRT ¢ mEtyIShe chlofide, (9tene

A comfion iigractEiEiE amo‘ﬁ;ﬁ mdny Sdlvent- cdr’ltammg arts and crafts
material¢ is W5t the dolvent i§ Mifant to' &Vipurite When the material is
used. THuY airboVil¥ doncentimibiy of qulve?ﬂ’c* gan’ Dbe expected during
arts @id crafi's dotivitiss, BUt thére arer \h%ény no reports of aciual
measw@ments of s‘ua"h oéilentdations. A Jm;ﬁlg methad for making crude
calculatibng of sh¥H! WBrf aflf long t&nl exddsures will be useful in




estimating potential health effects and the contribution to indoor air
pollution caused by use of arts and crafts materials in the home (2).

METHOD

Two pieces of data are needed to estimate airborne solvent concentrations
- the quantity of material used and the size of the room into which the
solvent evaporates. Either of these numbers can be measured directly or
estimated from knowledge of the process and the space involved.

The identity of the solvent constituents and their concentrations can
occasionally be found on the art material container,.but if the information
is not recorded there, material-.safety data sheets can generally be
obtained, at least for many of the common arts.and crafts materials.
From reviewing a number of MSDS, it appears that any material that is
sufficiently fluid that it can be poured will contain on the order of 60 to
90% volatile solvent.

The volume of vapor produced from evaporation of one ml of solvent is
calculated by applying the following equation, where-d is the solvent
density in g/ml, MW is the molecular weight in g/mole, and 24,500 is the
volume in ml of one mole of ideal gas at 25°C:

| f ml = d x 24500
mi of liquid Mw

Thus, acetone (d = 0.79 g/ml; MW :.58) produces 334 ml vapor per mi |

liquid. Dividing the vapor volume in: mi by room volume in m3 gives the
concentration directly in parts per million (ppm). . One ml acetone

evaporated into a 25 m3 (about 9x12x8 feet high) room will result in“a 3,
concentration of 13 ppm, and one' liter of acetone would result in 13,000 i
ppm. :

Another method for calculating vapor volumes is to' use the extensive
table found in Fundamentals of Industrial Hygiene (3), which includes
vapor volumes for a large number of orggnic solvents. These volumes are
given in ft3/gallon, which can be converted to ml vapor/ml liqu1d byf.'v
multiplying the listed value by 7.5. : :

'ﬁv?&_{n v

The calculation method just described "will give an equilibrium
concentration based on the assumption that no . dilution is taking place
This is realistic for most homes during seasons when doors and wmdows,
are closed. It is also useful to evaluate what the actual exposure to t,hP
artist or craftsperson might be, considering that solvent vapors arq"being 3
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generated in the breathing zone and will be much higher in that region
initially than after equilibrium has ‘been ‘reached within the whole room.

For simplicity, it is useful to' consider the breathing ;orie' of an artist at
work to comprise about 1°m3. This breathing zone will include the source
of solvent vapor when a person is working on arts-and crafts projects. If
the one mi of acetone from the previous example is evaporated into a 1 m3
breathing zone, a' short term concentration of 334 ppm will result,
considerably higher  than the 13 ppm -calculated- for an equilibrium
concentration. The potential for high Ievel short term exposures becomes
immediately obvious. "~ - t ey 0

The cases described above lead to the f_ollowing equations:v s,

Equilibrium concentration, ppm = S x V and,
; R

Short term concentration, ppm = S x V
1m3

where S = volume of liquid solvent in ml, V = vapor volume in ml/mi
liquid, and R = volume of room in m3,

RESULTS

Equilibrium and short term vapor concentrations for a number of common
art materials can be estimated using the previous equations. Table 1 is a
Ilst of various art matenals and their assomated vapor concentrations.

As can be seen from the examples in Tabte 1 a S|gn|f|cant potermal for
high short term exposure may exist from use of even a small amount of
solvent-containing art materials. Although the short term exposure levels
calculated above are probably overestimated due to rapid movement of
vapor away from the breathing zone, the extremely high levels shown for
xylene and methylene chloride indicate that undesirable short term
exposure is likely to take place ‘with some materials. For example, many
people report unpleasant physical responses when using marking pens for
drawing on poster board.

It is clear also that some materials can contribute significantly to
equilibrium levels of organic vapors in the home. For example, in the use
of acrylic paints, it is very likely that considerably more than 5 ml will
be used on one project. |f 100 ml were used, the resulting unventilated
equilibrium concentration would be 40 ppm.




Table 1

Equilibrium and Short Term Vapor Concentrations
Generated from 5 ml of Various Art Materials

Equilibrium Short Term

Art Material ' Conc., ppm! Conc., ppm TLVO(4)
Marking pen ink T gy 850 100
(85% xylene)

Spray photo adhesive 31 780" ' 350
(65% methy! chloroform)-- HER

Acrylic paint "R 58 25
(4% methoxyethanol) : T g

High tack adhesive ‘788 e 893 50
(47% methylene chioride) " ' ‘

Spray coating 41 1020 'y , 750

(62% acetone)

1A 25 m3 room volume was used for the equilibrium concentration.

DISCUSSION

The various short-term and. equilibrium concentrations calculated via the
process described above are conservative estimates, -giving the maximum
concentration possible for the various parameters., ., Factors- such as
diffusion out of the space, ventilation, rate of evaporation, and incomplete
evaporation could all serve to-lower- the actual concentration, and if these
are deemed to be significant.for a particular space,.and activity, they
should be estimated ‘and folded into the calculation..,The concentration: of
any- contaminant in the home will eventually. decay.to background’ (outdoor)
levels, given enough  time to disperse with no -new, generation.. '=The
advantage of this process is that it allows a simple, rough estimate of.the
potential impact of using arts and crafts’ materials in the home, without
resorting to actual measurements . with, direct reading instruments. .

3 2 ¥V L AmMAn SO QI e Joa o iy slues T
Listing of the Threshold Limit Value: (TLV) in° Table 1 is m}t meant to
imply that this is the appropriate standard to use for general exposure to
arts and crafts materials; TLV's are-established for workplace exposures
only, and are not intended to apply to children, the elderly or the infirm,
for whom the TLV concentration may be too high. However, there is no
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; .’fsimilar list of values that has been recommended for personal exposures

“inithe home, and the TLV list is the most useful reference available for
companson As a mitigating factor, it must be remembered that the TLV
list provides ‘airborne concentrations to which all workers may be
,"repeatedly exposed day after day without adverse effect. Thus, TLV's
anticipate a 40 hour\per week exposure, whereas home use of arts and
X crafts materlals is usually for a much shorter period of time. :

-

SUMMARY - ~-f

‘ A method for calculating estimated short-term and equmbnum exposures
.'to’ organic solvents resulting from home use of arts and crafts materials
 has been presented.
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