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Organic-solvent usage in Los Angeles County approaching
600 tons daily has been revealed in the course of several
surveys made by the Air Pollution Control District. it is
estimdted that only about 400 of the 600 tons are vapor-
ized into the Los Angeles atmosphere. Information ac-
quired through these surveys is detailed in the accompany-
ing article in which the quthors state that control may be
achieved by adaptation of disposal i la-
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3ionBTsolvent-containing products so_as to eliminate the _:i

saivents, and development of new techniques in surface-
coating operations.
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PRODUCTS EMITTING ORGANIC VAPORS
IN LOS ANGELES COUNTY

Air Pollution Control District,*
County of Los Angeles, California

R. Q. Lunche, A. Stein, C. J. Seymour, and R. L. Weimer I

The interest by the Los Angeles
County Air Pollution Control Dis-
trict in organic solvent emissions to
the atmosphere originated in 1949,
At that time it was suggested that
hydrocarbons were, in some way, par-
ticipating in reactions leading to the
formation of smog. These reactions
consisted of the oxidation of organic
material in the presence of sunlight
in an oxidizing atmosphere (6, 3).

Considerable experimentation was
undertaken in many laboratories to
test the theory. Foremost among these
were the experiments of A. J. Haagen-
Smit, of the California Institute of
Technology, and A.P.C.D. workers,
who utilized the postulated reactions
to prepare synthetic smog mixtures.
The similarity between these synthetic
smog mixtures and natural smog was
demonstrated through their ahility to
produce eye irritation, damage to vege-
tation, rubber cracking, natural smog
odor, and ozone (17, 4).

Since pure hydrocarbons or mix-
tures of hydrocarbons similar to those
found in gasoline were used in these
experiments, analogous reasoning indi-
cated that organic solvents, which are
hydrocarbons and hvdrocarhon deriva-
tives, would also he oxidized, such
oxidation resulting in compounds with
smog potential. Evidence confirming
this has heen published independently
by A. J. Haagen-Smit and by A.P.C.D.
workers, and the Franklin Institute
Lahoratories for Research and Devel-
opment (5,2,7). Some of the organic
compounds checked, other than pure
hydracarhons, were alcohols, alde-
hydes, ketones, acids, mercaptans,

* Mr. Lunche serves as senior air pollution
engineer; A. Stein as intermediote air potlu-
Hon engineer, and Maessrs. Seymour and
Waimer are air pollution engineers. All au-
thors are on the Evaluation and Planning
Stoff.

chlorinated hydrocarbons, and organic
nitrogen compounds.

To assess the contribution of these
and other organic solvents to the over-
all air pollution problem, the A.P.C.D.
programmed a series of surveys to
vield:

1. sources of supply for organic solvents

2. variety ond volume of organic solvents
marketed

3. consumers of organic solvents

4. sources of emissions of organic solvents

5. variety and volume of organic solvents
emitted

Several of these surveys have al-
ready been conducted by mailing ques-
tionnaires, by making inspections of
specific installations, and by confer-
ring with representatives of industry.
Company lists for the surveys were
developed from District files, classified
sections of telephone bocks, Chamber
of Commerce listings, trade association
membership rosters, and other govern-
mental agency licensing and inspection
records.

The initial survey which covered
the organic solvent suppliers (manu-
facturers, distributors, jobbers, and
brokers) identitied the purchasers of
solvents in Los Angeles County. From
this, information was provided for
“keying in” other surveys to the pro-
gram and pinpointing the sources of
solvent emissions. Additional surveys
have heen of ;

1. dry cleaners

2. rotogravure plants

3. paint, varnish, enomel and lacquer manu-
facturers and distributors

4. Surface coctings users including:

Iy hil Wi 1 ry
a. bly p

b. aircraft companies

¢. can and container manufacturers
d. furniture manufacturers

e. oppliance manufacturers

In order that all information ac-
quired through the surveys could be
cvaluated on a uniform hasis, a defini-

tion of solvent was adopted. Classically,
an organic solvent is an organic com-
pound or mixture, usually liquid, which
is capable of dissolving other solid,
liquid, or gaseous substances. The defi-
nition adopted by the District required
that for a substance to be considered
an organic solvent, it had to be:

l. an organic liquid, capable of being
evaporated or vaporized into the
atmosphere at the conditions of its
usage and storage, and

2. a substance used to dissolve, dilute,
or disperse another substance (or
substances) without itself being
chemically changed.

Some idea of the diverse uses to which
organic solvents are put can be ob-
served in Table 1. It is evident that
characterizing an organic chemical as
a solvent in one instance does not
guarantee that it can be considered
always a solvent. To illustrate, xylene,
when used as a paint thinner would
be thought of as a solvent, but could
not be so construed when used as a
chemical intermediate for the manu-
facture of another product. This fac-
tor made knowledge of the ultimate
uses of cach organic chemical neces-
sary in order to prepare solvent loss
estimates.

Tabulation of survey data with re-
spect to the variety and volume of
solvents was facilitated by consolidat-
ing the more than 200 individual sol-
vent _and solvent unuxtures marketed
into eight classes. This classification
is shown in Table 2. The general
chemical formulae and examples of
solvents for each class are also given.

The principal routes by which sol-
vent vapors enter the atmosphere are
natural evaporation or forced vapor-
ization. Some operations or situations
in which natural evaporation occurs
are:

1. solvent storage vented to the atmo-

sphere
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2. manufacture of surface coatings in
equipment vented to the atmosphere
dry cleaning

atmospheric drying of surface coat-
ings

Fal

Vaporization is used to rid a product
of solvent in

1. baking and forced drying of surface
coatings

2. forced drying of printing inks dur-
ing rotogravure operations

3. recrystallizing and purifying pharm-
aceuticals.

Survey by Muail

PRODUCTION AND SALES OF ORGANIC
SOLVENTS

This survey was conducted during
the third quarter of 1936 and, for con-
venience, requested the information
to be averaged over the year 1955.
Statistically, the survey showed sales
to the different categories amounting

TOTAL b, 740,000 GAL/MO

TOTAL SALES vOLUMES
1N GALLONS PER MOMTH

COMPANLES A ] < [} [3 F [ L] 1

Fig. 1. Sales volumes of largest organic solv-
ent suppliers in Los Angeles County, 1955.56.
On request, company names are withheld to
avoid disclosing competitive positions. (List in-
cludes all companies seliing 100,000 gal./ma.
or more in Los Angeles County.)

to 356 tons/day of aliphatic and aro-
matic hydrocarbous, 65 tons/day of
halogenated hydrocarbons, and 171
tons/day of all other solvents for a
total of 592 tons/day.

In all, seventy-six companies were
contacted, covering, it is believed, all
producers and distributors, including
importers, making sales in Los Angeles
County. All seventy-six companies re-
sponded with essentially complete in-
formation to the questionnaire form
which was designed to solicit the fol-
lowing information for each organic
solvent reported :

1. Trade name

2. Chemical name
3. Boiling range
4. Flash point
5. Vapor pressure
6. Density

372 .

7. Production rate, averaged for 1955

8. Sales volume to local buyers, aver-
aged for 1955

9. Per cent of sales volume to indi-
vidual buyer

Tabulation of data received reveals
many interesting facts about solvent
usage in Los Angeles County. The
identities of the important solvents,
solvent suppliers, and solvent purchas-
ers, from the view of volumes sold,
are all derived from this one survey.
Table 3, Figure 1, Table 4, and Table
5 summarize these facts.*

Table 3 lists the most important
solvents in order of sales volumes
giving approximate sales volume only
for the first, fifth, eighth, ninth, and
eleventh ranking solvents,  This
method, although not definitive, does
bracket the sales volume ranges for
the other listed solvents.

In Figure 1 a comparison of volume
of organic solvent sold by the prin-
cipal suppliers is given, and in Table
4. an analysis of solvent usage is madé.
Figure 1 reveals that nine companies
are responsible for sales of about
4,740,000 gal./mo. or 959 of the total
solvent sales. All companies with sales
above 100,000 gal./mo. of solvents
were included in Figure 1. Table 4
shows that of the almost 600 tons of
solvent sold daily in Los Angeles
County (see Figure 4), the paint,
varnish, enamel, and lacquer manufac-
turers purchase the lion’s share in all
organic solvent classes except that of
halogenated hydrocarbons. In that
class, the largest single share goes to
degreasers. This is illustrated differ-
ently in Table 3, which ranks the cate-
gories by their percentage of total
solvents marketed.

Tables 4 and 5 record purchases of
raw solvents only and do not include
solvents which are associated or con-
tained in other products purchased
such as paints, enamels, and adhesives.
This note of caution is inserted so as
to forestall the equating of purchases
by various consumers with their sol-
vent emissions, since in many cases
they are not identical. This becomes
clear when the losses of solvent from
paint, varnish, enamel, and lacquer
manufacturing are disclosed to ap-
proximate only 1 to 3% of the solvents
purchased by them. The remaining
97 to 99% is lost at the point of use
of such surface coatings and thus
should be attributed to the automobile
assemblers, aircraft companies, and
the public. In such adjustments, it is
important also to recognize that a sig-

* In deference to the requests of several of
the companies surveysd who supplied confi-
dential data, precautions have been token to

avoid issuing competitive sales statistics
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nificant percentage of products con-
taining solvents may be exported from
the local area so that evaporation of
those solvents would occur elsewhere.

PRODUCTION AND SALE OF PAINTS, VAR
NISHES, ENAMELS, LACQUERS, AND OTHER
SURFACE COATINGS

This survey was conducted during
the latter half of 1956 and requested
volumes as averaged for 1955. Produc-
tion of all surface coatings was found
to be about 2,700,000 gal./mo. requir.
ing an organic solvent nsage of about
1,300,000 gal./mo. About 40% of the
surface coating production was ex-
ported out of Los Angcles County.

A total of 231 survey letters were
sent to companies who classified them-
selves as manufacturers of one or
more surface coatings, including those
with a production as low as 200
gal./mo. Replies from these companies
show that of the 231 contacted, 113
are actively engaged in manufacturing
in Los Angeles County and the balance
of 118 are either a warehousing op-
eration, a sales office, or are out of
business.

Previous information from a trade
association that 909, of the total
surface coating production could be
credited to 109, of the companies was
not substantiated by this survey. It
was necessary to sum the production
from approximately fifty of the largest
plants in order to account for 90%
of the total production. From this,
the inference can be made that more
than fifty of the manufacturing plants
would have to be equipped with air
pollution controls in order to realize
any reduction in solvent emissions even
approaching 909,. This is predicted
on the assumption that surface coat-
ings production and solvent usage are
linearly related.

The questionnaire forms for this
survey were mailed to each company
with a request for the following in-
formation on the basis of average 1953
figures:

1. production, in gallons per month,
individually for paints, varnishes,
enamels, lacquers, and others.

2. production sold in Los Angeles
County, in per cent, individually for
paints, varnishes, enamels, lacquers,
and others.

3. production sold as water-based types,
in per cent, individually for paints,
varnishes, enamels, lacquers, and
others.

4. production sold for industrial spray-
ing, in per cent, individually for
paints, varnishes, enamels, lacquers,
and others.

5. production sold for industrial dip
and flow, in per cent, individually
for paints, varnislics, enamcls, lac-
quers, amd others.




- e aat . . it

6. name, volume, and estimated mianu-
facturing loss individually of all
organic solvents used in production

- of paints, varnishes, enamels, lac-
quers, and others, respectively.

Totals of production and sales vol-
ume of surface coatings manufactured
in Los Angeles County during 1955
are given in Table 6.

The volumes summarized in Table 6
lead to the following conclusions:

‘1. About 60% of the surface coatings pro-

duced in Los Angales County are soid
there and the remaining 40% are shipped
out of the county.

2. About 20% of sales are destined for .

use in an industrial spraying operation,
3. About 4% of sales are destined for use in
industrial dip-and-flow operations.
4. About 20% of total sales are made vp of
water-based paints.

About 1,308,000 gal. of organic
solvents was purchased for the manu-
facture of 2,684,000 gal./mo. of sur-
face coatings shown in Table 6, As
some of the companies reporting did
not maintain itemized records of the
amount of solvents used in each prod-
uct, only total volumes of each class
of solvent are shown. These volumes
are presented in Figure 2,

If the assuniption of a linear rela-
tionship between surface coating pro-
duction and organic solvent usage is
correct, then 60% of the 1,308,000 gal.
of organic solvents used in the manu-
facture are present in the surface coat-
ings sold in Los Angeles County. This
would amount to about 784,000 gal.
of solvent a month which possibly
could be released into the atmosphere
from surface coating usage.

Solvent losses during the manufac-
ture of surface coatings arise from
evaporation from open processing
tquipment, evaporation during actual
processing such as milling, and evap-
oration from equipment cleaning op-
erations. According to availahle knowi-
edge, no control of solvent emissions
is practiced except for varnish cook-
ing where fumes (which are not prin-
cipally solvents) from the varnish
kettles are incinerated.

The over-all estimated loss of solvent
in the manufacturing processes is
129 by volume, equal to a daily loss
of 516 gal. or 1.7 tons, with the use

of a weighted average density of
67 1b./gal.

Survey by Meeting

ROTOGRAVURE PRINTING OPERATIONS

Seven rotogravure printing plants

ire now in operation in Los Angeles
County with an eighth plant being in-
stalled. The survey was conducted in
the latter part of 1956, through a series

ot meetings with representutives of
the rotogravure industry and by ‘in-
spections of their operations. Two of
the larger printing ink manufacturers
also were visited to obtain more de-
tailed information about the solvents
used in rotogravuring inks.

In rotogravure plants, organic sol-
vents are used generally for two pur-
poses: (1) to adjust the viscosities of
the printing inks to the levels desired,
and (2) to clean equipment.

Solvent emissions occur as a result
of evaporation from storage, ‘“foun-
tains,” “rescrvoirs,” and equipment
cleaning, and vaporization in the dry-
ers. Some statistics on ink and solvent
usage are totaled for the seven com-
panies in Figure 3. IFrom the data sub-
mitted it appears that about 259 of
the organic solvents used in roto-
gravuring are associated with the pur-
chased inks. The solvents used consist
of 79% of aliphatic and aromatic
hydrocarbons and 21¢ alcohols, ethers.
and esters.

It is reasonable to assume that all
the solvent used in rotogravure opera-
tions will be released into the atmos-
phere at the plaut site, since the printed
stock is dried immediately. No control
of solvent emissions, other than somec
covering of solvent-containing equip-
ment, is practiced.

To maintain consistency with other
loss figures which are averaged over
a 30-day month, the organic solvent
emissions from rotogravure plants are
computed as 7.3 tons per day. About
90 per cent of "this amount is contri-
buted by three of the seven plants.

ORGANIC SOLVENTS USED FOR
DRY CLEANING

Surveys have been made to ascertain
the volume of organic solvents used
in dry cleaning operations. Question-
naire forms were mailed to groups of
dry cleaning operators, selected at ran-
dom. Of the 800 plus dry cleaning
plants in the County, more than 3
have been surveved.

Each plant was requested to supply
the following informution concerning
its operations:

1. Average monthly volume and typs of or-
ganic solvent purchased

2. Solvent-reclaiming equipment

3. Disposal of spent solvent

4. Operating schedule for dry cleaning
equipment

5. Weight of clothes cleaned per month

Statistically, 60 per cent of the dry
cleaning plants use chlorinated hvdro-
carbons and are known as synthetic

-

Height of solvent vapor in this vapor degreaser
is controlled by water-cooled jacket near top
of degreaser.
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Milling of premixed paint paste for better ‘dis-
persion is source of solvent vapor emission.

Rotogravure printing presses, showing dryers,
steam lines to dryers, and exhaust systems.

Clothes being loaded into bination tum-
bler, extractor, and dryer of dry cleaning
equipment designed for synthetic soivent
vsage.

Paint spraying operation showing spray cone
and water curtain for capture of solid paint
particles.

s
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VOLUMES USED 18 GALLONS/MONTM

Fig. 2.
monthly for
los Angeles County, 1955,

Volumes of organic solvents used
surface coating production in

plants, while the remaining 40 per cent
use petroleum solvents and are referred
to as petroleum plants. Nearly all of
the “synthetic” plants have solvent-
vapor condensation systems integral
with the dry cleaning unit, while as a
general rule petroleum plants do not
have vapor collection. All the dry
cleaning plants possess filtering sys-

are either Stoddard Solvent, which is
used in more than half the petroleum
solvent plants or 140° F. safety sol-
vent. The chlorinated solvents used
are perchloroethylene (almost exclu-
sively), trichloroethylene, and carbon
tetrachloride (to a limited extent).

The smaller dry cleaning establish-
ments, located usually in or near resi-
dential shopping areas, use synthetic
solvents while the larger operators,
usually located in industrial or com-
mercial areas, use petroleum solvents.
Wide variations have been found to
exist in the relationship between
weight of materials dry cleaned and
volume of solvent used, especially
amongst the smaller operators. It is
quite possible that quantities of sol-
vents in excess of that required are
being used and wasted daily into the
atmosphere.

Table 2.—Classification of Organic Solvents

Class name General formula Examples
1. Aliphatic hydrecarbons R—H Hexane, Stoddard Solvent, naphtha,
mineral spirits
2. Aromatic hydrocarbons ®—H Benzene, toluene, xylene
3. Halogenated hydrocarbons R—X, ® — X Ethylene dichloride, trichloroethylene,
perchlorosthylene
o] Methyl ethyl keione, acetons, methyl
4. Ketones ] iso-butyl ketone
R—C—-VR
5. Alcohols (and glycols) R— OH Methanol, isc-propancl, sec-butanol
6. Ethers R— O —R  Ethyl ether
o Ethyl acetate, butyl acetote
7. Esters I

R—C—0—F

8. Miscellaneous

Aldehydes, terpenes, sulfur com- ceman
pounds, nitrogen compounds,
mixtures

disulfide,

Turpentine, carbon nitro-

methane

R or R'—Any straight or branched chain hydrocarbon radical.
®—Any benzene ring-type hydrocarben radical.

X——Halogen atom

H—Hydrogen atom

O-—Oxygen atom
C—Carbon atom

tems and some operate “muck” (sludge
accumulating from the dry cleaning)
reclaiming equipment as well. Some
of the larger petroleum plants also op-
erate their own solvent reclaiming
equipment.

The petroleum solvents used are alj-
phatic hydrocarbons, sometimes re-
ferred to as petroleum naphtha, and

Fig. 3. Ink and solvent usage in rotogravure
plants in Los Angeles County, 1956, (*Based
on two 8-hr. shifts/day.)

AVERAGE DAILY AMOUNTS®
% POUNDS

374 o

Approximate monthly consumption
of chlorinated solvents is 25,000 gal.
and of petroleum solvents, 433,000 gal.
It is assumed that the amount of
solvent purchased and used represents
the amount of solvent emitted into
the atmosphere. On this basis, solvent
ciissions from dry cleaning operations
are estimated as 5 tons of chlorinated
and 45 tons of aliphatic hydrocarbons
daily.

The adjustment to be made to these
data for the amount of solvent sew-
ered or discarded has not yet heen
determined. An interesting  fact
brought out during the survey is that
some of the synthetic plant operators
dilute their chlorinated solvent with
petroleum solvent purchased at retail
outlets in order to reduce costs.

SURFACE COATING USERS

The purpose of this survey was to
determine the locations of the major
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surface coating operations and the
volume of coatings and organic sol-
vents used in such operations. In plan-
ning this survey, eight industrial cate-
gories plus a ninth miscellaneous cate-
gory for a variety of smaller industries
were chosen on the basis of suspected
extensive spray painting, dipping- or
flow-coating operations. Data col-
lected for this survey covered 1955 for
the selected industrial companies in
the categories of automobile assembly
plants, aircraft companies, can and
container manufacturers, furniture
manufacturers, appliance manufactur-
ers, job enamelers, automobile repaint-
ers, plastic products manufacturers,
and miscellaneous.

A total of 442 individual plant loca-
tions in these nine categories who
were contacted by mail and requested
to complete a questionnaire form made
reply. Of those, only 343 companies
were actually engaging in coating proc-
esses requiring the use of organic
solvents. The companies on the survey
list were so chosen as to have, at least,
the major companies in each category
represented.

Answers to the questionnaire al-
lowed the following data to be ac-
cumulated :

I. number and types of coating equip-
ment.

hours of operation.

air pollution control devices.
methods of drying.

coatings applied.

solvents consumed.

DB LN

By comparison with data from the
Survey of Surface Coating Manufac-
turers and the, as yet, unreported data
from surface coating importers, the
343 companies in this survey who are
engaged in coating operations involv-
ing approximately 436,000 gal./mo,
account for 84¢; of the industrial sur-
face coatings used in Los Angeles
County.

Table 7 is a tabulation by category
of industry of the type and volume of
surface coatings and organic solvent
containing materials used. It also in-
cludes the total volume of surface coat-
ings used by each category and per
cent of total coatings used by all the
343 companies reporting surface coat.
ing operations. Table 8 shows some
typical compositions of surface coat-
ings.

Table 9 is a tabulation by category
of industry of the classes of organic
solvents utilized. The original infor.
mation in gallons per month is shown
as well as the corresponding calculated
result in tons per day and percentage
of the total. The calculations were
made on the basis of a 30-day month.
For the 343 companies, an average of
62 tons of organic solvents is emploved
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Table 3. —identity and Sales Velume of i,
Mest Used Selvents | ; )
Appreximete 8
ale volume iz
Saolvent gal./ma. . s S B RS So8 | ;
1. Akphatic hydrecarbens bail- .
ing between 300 o 400° F. 1,000,000 Teble V.—~Typical Organic Selvent Uses
3. lepropyl aleohol ....... . . Uses Class of soivents vsed Type of solvent actien
3. Ethyl ekohol . ..
4. Mathyl sthyi heton Menvfectere of: Aliphetic, aromatic, and Dinselving
3. Trichioroathylene Paints Adhesives Rubber coments halogenated hydrocar- Thinning
6. Acotone .,....... Varnishes Printing inks Photagrephic chemicals bons Diluting
7. Methyl alohel . Enamels Printing poastes Insecticides Alcaheols Dispersing
8. Toluene ... ... Steins Plastics Toilet p Kot Masticizing
9. Xylene ................ 100,000 Resing Rubber Other surface coatings Ethers
10. Methyl isoburyl ketone ... ....... . Shallec Gums B Esters
1. Perchioroethylene ....... 50,000 Mise.
Total for the el .
otal for the eleven solvents 2,830,000 Claaning ofr Halogenated hydracer. Cleaning
" These volumes withheld 1o evoid release Fobrics bons Degreasing
of confidential, compaelitive dete. Metel surfoces Aliphatic hydrocarbons
L it AL IR N Menvfecrvre of: Hol d hyd Surl ]
Tebie 5.~Mest Impertant Purchasers, by Paint and varnish remevers bors
Porcantages, of Organic Selvents Manufacture of: Aleshols Extraction
¢ 9o of Ph icak plamt extracrs Ketones Purification
total seivents Glandular extrocts food extracts Ethors
Cotegery of purcherer purchored Esters
1. Paint, varnish, enemel, ond — . " . . ——
lacqver min. ., .. 3.8 — - e B )
1. Dey cleaners . s Teble 7.~Consumption of Surface Contings ¢ iming Organic Sol .
J. Avbber products mir: 36
4. Aircrott compenies . .. 8.1 Tyme of Surfece Coating Total
5. Degrassing oparaters .. N ¥ 4 (gol./me.} wriace contings
L8 2 tati d mise.
ol suttom oo s Pelati  Vemishes  Enamel  tacy Pimen  Mhc't  gel/me. %
7. Plastics, cesine, shellec, ond 54,600 45,100 61,000 180,700 a4
buty min. . 43 2300 4.500 400 10,000 800 12,900 30,900 7.1
. poamabile ausmblers ..... 34 2400 21300 15000 17.900 66,300 153
?. Point and herdware steres 17 Furmiture mins. ..., . 3,800 10,200 27,500 600 10,100 52,200 120
10. Geseline additive mirs, ... .. 27 Apphiancs mirs, 400 22,100 800 12,000 35,300 8.1
1. Drum, con, ond contuiner Job enomelers .. ... 12,600 1,300 400 400 14,700 34
. Mastic praduct mins, .. 1,200 600 1,800 04
2. Avtemebile repeinters 5,900 2,000 7,900 1.8
- Miscelloneeus * 1,600 11,400 9,100 12,900 2,700 7.900 43,600 1035
ithogrephers omd  seines 0 Totals ... ... ... —_— —_ —_— —_— —_— JR— \
. 137400 138200 77500 49200 450 1000 .
1% {
1Y

Table 4.—5of Usege Dlstributs -~Ixemples of Surface Conting Formuloe on on As Purchosed Sesis
Usege in tens/dey Compesition of surface coating % .
Aliphetic  Hologen- Type of Neavolatil Hydrocorb Esters
ond ere- ated  Ketones, ethers, surface coating portion  aliphatic arematic  Akehols  Ketenes and sthors
matic hydre-  hydre-_ olcohols, wters, “ 5
Cetogory of bon b ; Totel - . -
vior cor 1 corbons misc. ol 0 s 5 o » )
150 ] &3 216 58 10 Jo 2 s .. .
45 s (Less tham 1) 0 2 7 30 b4 22 ’ :
30 1 2 3 R 7Y a3 3 .. .. -
18 1 20 36 20 .. 20 . .
H 43 (Less than 1) 30 30 .. .. ,e ..
23 0 ] 25 50 40 .. .. 10
10 (Loss then 1) 1] 5 30 . .. 30 . . A
20 (Lew them 1) (Less them 1) 29 20 . 0 .. 1t
10 [} 0 10 0 .. 40 .. b H
0 1 1s 16 1%
10 0 3 13 ° Contains 50% of selvent of an umpecified type. w ) '
1 1 0 2 LMl i 50 e i i
s ° ° s R —— ;’ I
s 0 1 P 1 :
0 0 5 5 J :
25 10 s 70 ¥ 3
—_— — —_— —_— Table 9.—Consumption of Orgonic Solvents In Surfoce Coating Operations . ‘
ass 63 m 392 .
. Totol of organic solvents vsed . ’
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daily of which 15 tons are aliphatic
hydrocarbons; 29 tons, aromatic hy-
d=ocarbons; 5 tons, alcohols; 9 tons,
ketones; and 4 tons, esters and ethers.

This survey indicates that the six
automobile assembly plants rank first
in usage of surface coatings and asso-
ciated organic solvents with 41.59
of the total surface coatings and 40.49
of the organic solvents tabulated for
all the categories. Thiree other cate-
gories of industries showing substan-
tial usages are aircraft companies, can
and container manufacturers, and fur-
niture manufacturers. If the addi-
tional organic solvents used by these
categories of industries for other pur-
poses were added to the vesults of this
survey, aircraft companies would prob-

ably show the largest consumption of
any of the categories. It is estimated
that all the organic solvents consumed
in the surface-coating operations of
these companies would be emitted to
the atmosphere except for the minor
amounts now being controiled.
Sources of losses are the evapora-
tion and vaporization of organic sol-
vent during the surface coating appli-
cation (most commonly by spraying)
and subsequent baking or drying. In
applying surface coatings by spraying,
solvent losses are unnecessarily ex-
cessive because of overspray which
never impinges on the surface being
coated, and so, with its accompanying
solvent is wasted. Overspray can
amount to as much as 809, or more
of the volume sprayed, depending upon

the shape and dimensions of the object
being sprayed.

Spraying and other surface-coating
applications are uncontrolled and the
solvent vapors are exhausted to the
atmosphere. Use of water curtains in
some spray booths is not considered
to- furnish control for solvent vapors
although a small percentage of the
solvent might be dissolved in the water
and cventually sewered. The only con-
trols so far adopted for surface-coat-
ing operations arc catalytic combus-
tion units and direct-fired incinerators
for baking and drying oven exhaust
gases. There have not been enough
installations of this kind to achieve any
signiticant reduction in total solvent
emissions ialthough focal nuisance prob- h
lems have been alleviated.

Comment

e Approximately 400 of the 600 tons of
organic solvents marketed daily in
Los Angeles County are released into
the atmosphere. This daily emission
as shown in Figure 4, represents 20
per cent of all the organic vapors
emitted daily into the Los Angeles
County atmosphere. Although later
refinements proceeding from other
scheduled surveys might alter this
relationship by a few per cent, the
smog-forming potential and quantity
of this large mass of air poliution
demand the expenditure of intensive
control efforts.

e The major sources of organic solvent
emissions in Los Angeles County are
the aircraft companies, automobile
assemblers, rubber products manu-
facturers, and dry cleaners, and the
public. If these are classificd by type
of operation, then the major sources
are in the application and drying of
surface coatings, degreasing or metal
cleaning, and dry cleaning of clothes.

e No controls are employed for the
organic solvents vaporized during the
brushing, rolling, spraying or other-
wise applying a surface coating, un-
less the water wash systems used
with some spray bhooths are con-
sidered. The primary purpose of such
water wash systems is to remove pig-
ment particles from the spray booth

fFig. 4. Organic vapor emissions (hydrocar-

bons, aldehydes, ket , acids, alcohols,
esters, ethers), Los Angeles County, 1955.56.
(*Surface ters, dry cl s, degreasers,
efc.)
20.0%
5.0"&
$.3%
J-lu
2.5%
1.2%
.
1.0%

exhaust gas stream and no significant
collection of solvent is accomplished.

e There are several obstacles to the
development of satisfactory control
devices or systems. IFor spray booths,
low-solvent concentrations and high
efluent volumes as well as small
amounts of emissions per individual
bootl: present a real economic barrier.
For brushing and rolling, the enor-
mous number of small emitters, not
located permanently in any one spot,
effectively cancel any real hope of
an individual control device. For
baking and drying ovens, however, a
more optimistic attitude can be taken.
Some control installations, operating
on a combustion principle, have
been made for baking and drying
ovens and others are expected. The
efficiencies of these are high, better
than 90%, where temperatures of the
control unit are inaintained at a
sufficiently high level.

e Some types of industrial degreasers
may be said to be operating under
semicontrolled conditions, in that
they employ cooling coils to condense
the solvent vapors which might other-
wise overflow the equipment. Never-
theless, a portion of the vapors do
escape. The multitude of small opera-
tions with individual small losses,
widespread locations, and infrequency
of many operations hamper quick con-
trol.

o Synthetic solvent dry cleaning plants
are so designed as to condense and
recover for reuse a considerable por-
tion of the solvent, Some of the
larger petroleum solvent dry cleaning
plants also are so equipped.

e With regard to new techniques, sug-
gestions have been made to employ
heat or pressure to create the flow-
ability of surface coatings ordinarily
supplied by solvents. Electrostatic
spraying has been recommended as
a means of reducing overspray and
consequent wastage. Another tech-
nique, not yet explored, would re-
quire enclosure of spraying operations
and subsequent reduction of effluent
volume and raising of solvent concen-
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tration above its explosive limit to
make the standard methods of con-
trol economically more feasible,

e Reformulated products, eliminating
the use of organic solvents and re-
placing them with water, have been
in use for many years for household
or architectural structure painting.
More extensive use of these products,
and development of sister products
for industrial coatings, would yield
returns not only of less air pollution
but also of fewer hazards and pos-
sibly lower operating, investment, and
insurance costs. L

o Besides reformulation of surface coat-
ings to exclude the use of organic
solvents, there are other operations
involving the use of organic solvents §¥
which would be benefited from an air
pollution standpoint. Introduction of
nonorganic solvent-based degreasing
compounds would be one example.

e The enumeration of possible control
devices and methods gives hope that
a reduction of organic solvent losses
in Los Angeles County can be at
tained. With this in mind, studies are
being made of legislation applicable
to spraying and haking operations of

industrial surface coatings.

Literature Cited

1. Bradley, C. E., A. J. Haagen-Smit, Rub
ber Chem. Technol., 24, 750 (1951).

2. Fox, M. M., First Tech. Mesting, Wes
Coast Sect., Air Pollution Contrd
Assoc. (March 25.26, 1957).

3. Haagen-Smit, A. J., Eng. Sci. Monthly,
published by California Institute Tech
(December, 1950).

4. Hoagen-Smit, A. J., Ind. Eng. Chem., 84,
1342 (1952).

5. Hoagen-Smit, A. J., and M. M. Fox, Ind.
Eng. Chem., 48, 1485 (1956).

6. Los Angeles County Air Pollution Contrel
District, Second Tech., and Adminisire
tive Dept. (1950-51),

7. Stephens, E. R, P. L. Hanst, R. C. Do,
W. E. Scott, Ind. Eng. Chem., 48, 1498
(1956).

Presented at fiftieth anniversory meeting
Air Pollution Control Association, St. Lovis, Me.

Catc
Detr:

Sin
(
in o
ing
the
funci
con
gase:
such
phth:
plast:
procc
prodi
appli:
carbo
orga:
been
sign
gaine
syster
emph:

able 1

Cataly

Cat
ployer
and p
manu
combt
compl
porsi
these
centra
the fla
low te
burnin
free, ¢
ture r
on the

* Me.





