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AEROSOL DIVISION
AEROSOL GUIDE

INTRODUCTION

A Guide for Vendors and Filler$ of Aerosols
and Pressurized Packages ’

Includes Tests Developed by the
Scientific Commitice of the Aerosol Division

This Guide is an assembly of recommendations, and developments of the Committees of the
Aeroscl Division of the Chemical Specialties Manufacturers Association, Inc. In” the development of
the several sections, extensive discussions and cooperation was received from the United States
Department of Agriculture, United States Post Office Department, United States Department of
Commerce, the Fire Department of New York City ond other large cities, the Bureau of Explosives of

the Association of American Railroads, ond others.

The Self Pressurized Packaging (Aerosol) Industry continues to develop with great rapidity. Many
of those engaged in selling, filling or supplying materials are working diligently to establish sound
practices with'n the industry.

All of the recommendations are the result of long and carefu! study by the committees of il
phases of the industry and by consultations with many authorities in regard to transportation, legal,
and other respects. These recommendations will need frequent corrections and additions.

Vendors of Aerosols should study these recommendations and insist that they be carefully fol-
lowed. Fillers of Pressurized Packages for their own scle or under contract should make certain that
the basic recommendations are complied with.

Copies of this Guide are available at nomina! cost to anyone interested in the production or
sale of pressurized packages. New methods or procedures which are approved and adopted in the
future will be periodically made available as costs to be established as additions to the Aerosol Guide.

Government Agencies are being furnished copies to be used in assisting in the proper regu-
lation of these industries.

3 Fifth Edition, March 1960
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FOUNLET ¢

PREMARKETING PRODUCT CHECK

Preliminary Studies

Before Production.

{Prepared by

Committee of the Aeroso! Division Scientific Commitiee.
38th Midyear Meeting of the C.S.M.A. — Page 33)}.

Pre-Marketing Check List

The design of the check list assumes that
various marketing questions have been
answered and that the managemeit of the com-
pany has decided to go ahead with the deveiop-
ment and marketing of the product. This master
check list, of necessity, refers to the broad
base of all Aerosol and Aerated products and
is meant to be applicable to all those currently
produced and new products under development.

I. Formulation Checks

1. Low temperature characteristics (sta-

bility, viscosity) of non-volatile con-

centrate

a. 100° F c.

b. 70°F d —20°F

Compatibility of nou-volatile concen-

trate with propellent

a. crizical sclubility range

b. eYect of ratio of preopellent to con-
centrate on stability

c. effect of tempelatale on stability of

0° F

1o

combination of propellent and nen-
volatile concentrat:
1. 100°F 3. 0°F
2. T0°F 4. —20°F
3. Specific heat of non-volatile concen-
trate

4. Vapor pressure characteristics (curve
below boiling point through 170° F)

5. Specific heat of propellent

6. Co-efficient of expansion of completed
formulation of non-volatile conten-

trate and propellent (giving head
space requirements)

~

Determination of flammability of
product .

-

I1.

19.

11.

the Product Check List, a Sub-
Pubi 1°Hed in the Proceedings of the

pH of product
Density cf product

Determination of toxicity
a. Review cf literature on various in-
gredients
L. Confirmation of literature reports
by
1. Mist chamber tests
2. Shock or ,massive-dose
topical application
Chronic topical application
Diet tests
Skin sensitivity test:

type

S

Effectiveness of product for purpoese
intended determined by commercially
accepted techniques:

a. Association test methods

b. Federal specifications
¢. ASTM standards
d

. Bureau of Stundards techniques

Container and Valve Components vs. For-
mulation.

Accelerated Aging at Laboratery Level in
Actual Container with Valve as Well as
Individual Components Under Pressurized
Glass

i.

1o

Does product affect container?

a. Effect on internal coating. iacquer or
plate
b. Effect on seam component

Does product affect valve mechanism?
a. Metal components

b. Elastomeric seals

c. Plastic comprients

Mare

b 1UGo

Fiuth Beiton
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Iv.

3. Performance of valve with formulated
product

a. Spray characteristics
n. Spray rate
¢. Valve action
Va:ve and Coutainer Selection

1. Suitability of container to formula
(See I1. 2b)

2. Bursting strength of container

3. Effect of formulation on cutside finish
of container

4. Susceptibility of valve to clogging
5. Delivery rate of valve

6. Spray characteristics of valve

7. Valve attachment to dispenser
8. Syphon tube selection

9. Valve testing prior to use

10. Commercial history of containers and
valves

11. Sales appeal of container and valve

12. Adaptability of valve and dispenser to
other products

13. Tamper-pr f seal

14. Packaging of empty dispensers (re-
ceiving cartons)

15. Packaging of filied dispensers (ship-
ping cartons)
Compieted Products Use Test

1. Fffectiveness of product (See Item
I, IT)

2. Development of instructions and label
(directions and cautions)

3. Determination of odor
4. Ease of operation

5. Possible adverse effects on materials
in home

g8}

6. Flammability hazards

7. Test puck for obtaining storage data

at various temperatures and various

positions ¢f container during storage

a. Effect on component parts of con-
tainer and valve

b. Changes in pressure characteristics

of product

Changes in odor

. Changes in color

Changes in pH

Effect on valve orf intermittent

spraying

Effect of tendency to feak

. Effect on delivery rate

i. Possible crystallization in expan-
sion chamber

o oA

8. Determination of products not exclu-
sive of manufacturing cost

V. Manufacturing

1. Bill of material

2. Filling processing proceéure
Quality contro! procedure

a. Raw materials

b. Processing

c. Finished product

o2

4. Manufacturing cost

Regutatory Considzrations

1. United States Department of Agricul-
ture — Insecticide, Fungicide and Ro-
denticide Act. (Also State Acts)

ro

Bureau of Explesives. Association of
American Railroads and Interstate
Commerce Comimission

3. Food and Drug Administration—Fed-
eral Food, Drug and Cosmetic Act.
(Also State Acts)

4. State and Municipal regulations

Reported by the Check List
Sub Committee, June, 1952
Adopted by the Scientific Com-
mittee, June, 1952

Fifth Edition, Muarch 044
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LABELING

The Precautionary Labeling Committee has
prepared a suggested warning label to appear
on ail metal aerosol (pressurized) packages.

This statement applies for metal can aerosols.

WARNING!

Conterts under pressure.

Exposure to heat may cause bursting.

Do not puncture or incinerate.

Avoid prolonged exposure fo sunlight.

Note: Additional requisite cautions for statements
as to hazards to person and property, the
safe discharge of contents, etc., will depend
upon the particular product.

Appropriate modifications of this labeling is
suggested for erosol containers made of other
materials.

For additional information on type size and
location of label and labeling consult the fol-
lowing:

1

o

LAWS, REGULATIONS AND AGEN-
CIES OF INTEREST TO THE AEROSOL
INDUSTRY*

COMPILATION OF LABELING LAWS
AND REGULATIONS FOR HAZARD-
OUS SUBSTANCES*

COMPILATION OF ECONOMIC PO!-
SONS (PESTICIDES) LAWS*
COMPILATION OF WEIGHTS AND
MEASURES LAWS-® AND REGULA-
TIONS*

FEDERAL FOOD, DRUG AND COS-
METIC ACT

*all may be ordered from the CSMA office.

Fifth Edition. Morch 1u6s
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IMADILITY TEST

Ry l.aJ

v

Recommendations of the Subecomniitice on

Consumer Hazards and Safetv-Tuzk Group No. 2

Approved by Accosol Scientifi

Adouted by Board »f Governors !

1. Anandon the Open Drum Test as a mean-
ingful guide in establishing fammability haz-
ards.

2. The following changes and mudifications
in the Flame Projection Test. Tagliabue Open-
Cun Flash Point Test, and Closed Drum Test:

Fiame Projection Test

1. Equipment required. The test aquipment

conzists of 2 base 3 inches wide, 2 feet long,
markad in 8 inch intervals, A rul 2 {eet long

- 1

N

on the sids of the bhase and ahout 6 inches
above it. A pavaffin candle aprroximately 1 inch
in diameter and of such height that vha top
third ¢f the fame is at the twcr:xt of the hori-

and marked in inches is supported horizontally

zontal rule, i3 piaced at the zero point in the
base.

2. Proccihon . Thne test s conducted in 2
draft-fre: arsa thut -2an he vensilated an 6 olear-
e afrer each test. Condition the dizpenssr to
Tz 17 F. Shake the dispenser before test.
Hold the dizrenser upright unless label states
otherwise. Plare the dispenser at a distance of
§ inches frem the niame souvce. Spray for 4
seconds fone ohzerver noting the oxtension

the flams= and the other operating the dis-
peme') through the top third of the Alame and
essentialiv parallel to the rule. The height of
the flame should be approximately 2 inches.
The normal bending of the fiame is part of the
recorde-l distance. Take & "ea"iingq for each
test an:l average. As a precaution do not spray
large quantities in a small, confined space.

IFree space of pnreviously discharged mater ml

Tagliabue Open-Cup Flash Point Test

1. Equipaca?, ASTM Dosfraatzion: D 1310-
35T, Tsxued 1970 Devisad 19535, “Flash Point
of Volatile Flammnble Materids Yy Tag Open-

e Tornamitt

11

i3

« Zeptember 11, 1863

12, 1865

Cup Appacatus”. The appaiatus proposed for
use is e new Tag Fisc kdx .open-cun flash point
apparatus, with the addition of some means,
preferaziv an onen type of vessel o confain
Ary ice, to chill the aernsel unit

2. Procedure. The aerosoi unif,
use, is chilled to a temperature of abou 25° F.
below zern and also the flash cup and the tath
solution (brine or r-l\cd) The chilled formu-
lation iz transferred tc the test apparatus and
the cun filled to the conventional level using
the mea<hanical leveling device furnished with
the apparatuz. The test liquid iz allowed or
caused :o> increase in temperature at a rate of
about 2° F. per minute and *h mes taper
Cassed across the cup at intervais u:” ‘2’— B.oun-

)
ot
—- (D
7]
-
'Lb

zil the sampiv reaches — I0° T, or until the
test samiple has evaporated corapletely.

T Vs m'oced'.u-e is not arplicabie to produsis

in T ce of a =olid povtion ore-
vents t-e transfer of a uniform sampie 10 he

cup ar —25° F.

Closed Drizm Test

1. Endpment ceopnived, The appuraius con-
sists o7 a 53-galion open nead dram winch has

been mindifind az follows:

(1) a closure is fittad over the opesn head
fsee noté No. 1)

(2) a circular opening 1 inch in diameter
is bored threough the base, about 2 inches from
the edge. in such a position that when the drum
is on its side the hole wiil he at the top.

(3) a metal base 9 9 inches long, 2 inches wide
and a: ieust ', inch thick iz used as a cand'e
support (so¢ drawing No. 1)

4V 3 porafin candle gpnvodmatle 1 oingh

in Jdimmeter and o Lo

filled a= for

EID12011



CSMA — AERCSOL GUIDE — REVISED FLAMMABILITY TEST._

(5) optionally a 6-inch square opening is
cut throuzh the center of the base of the drum
and securely covered with a piece of sarlety
glass.

2. Procedwre, Lay the modified drum on its

side urnder conditions where the temperature is
between 607 and 30° F., but preferentially as
close to 70° F. as possible. Stand a paraffin
candle in the drum on a special metal base
half-way from each end of the drum. (See
drawing No. 1; Condition the dispenser to
70° = 1°F.

Light the candle on the base and secure
closure. (When the film closure is used the
candle should be ignited by means of a taper
through the 1 inch circular opening). Shake
the dispenser and hoid upright or, if necessary,
in such a position that the liquid contents can
be spraved directiy into the drum. As quickly
as possible place the dispenser at the one-inch
opening and spray into the drum, directing the
spray toward thc center of the opposite end

CANDLE BASE

1IN
. \r<\] N
~

>
N
~
BN

¢ along bottor of drum

unti! an explosion takes place. or for a period
up to 60 seconds, whichever occurs first. After
each test, open the drum to clear the 2tmoa-
phere. Clean the drum of any residues which
might affect future tests. Repeat the test twice
as before using the same dispenser if possible.
If size limitations make it necessary to use more
than one dispenser, then not more than one dis-
penser shall be used in the periormance of any
one test.

The results of three tests are averaged.

Note 1. A hinged lid or a 1) mil thickness
polvamide fiim can be used as the closure.

Polyamide Film: The film is stretched over
the open end of the drum and held in piace by
a strong rubber band, that will stretch one inch
when a one pound weight is hung from its low-
est point, when around the drum. A one-inch
slit is cut verticaliy in the film beginning at a
noint 2 inches from the top of the drum.

The polyamide fiim must be drawn taut over
the opening.

HINGED LID

Drawing No. 1

Fifth Editon. March 1069
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FLASH

SPECIAL TEST OF

The detail: and m-thods of this test applied
to acrosols is for use only ir connection with
determination of flash points for shipping and
markings undzr Tariff  9-73-302  {a) 3
June, 18 1957,

FLASH POINT DETERMINATION METIIOD
FOR 73.302 (a) (3)

Bureau of Explozives
August 13, 1056

ASTAM Designation: D 1316 --35 T.
Issued 1051, Revised. 1955, “Flash Doint
of Volatile Flammable Materials by Tag
Open-Cut Apparatus”

The anparas
Tag Fischa

with the add

= oproposed for use is the
open-cup Hash point apnaratus,
diziorn of some meuns. preforably

new

EXCE

—————

[S;l
FEDRRAL 1TAZA
LABE

§$191.1 Definitions.

(7) Extremely flammable and flanimalic euh-
stances— (1) Extremely flammable substences.
The term “extremely flammable” means anv
substance that has a flashpoint at or below
20° F.. as determined by the methed described
n § 191.13.

(2) Flamwaeble substances. The term “flam-
mable” means any substance that has o flash-
point of above 20° F., to and including 30 F.,

I.C.CL

Revision apnlicable

\'4 lbd:]Ld

-~ FLASH POINT DETERMINATION

,]0‘

3

POINT I_)ETER,\’IIT‘{ATIO\'

TARIT 9

1

=
L4~

1204)(3)

June 18, 1657

ar open svpe of vessel to contain dry ice, to
chili the acrozol unit.

Detail—The acrosol unit, filind as for use, i
chilled 0 a temperature of about 25°F. helow
zero and also the flash cup and the bath selu-
tion {brine or glveol). The chilled formulation
is transfarred ‘o the test appavatus and the
cup filled to the conventional level using the
mechanical leveling deviee furnished with the
appavatus. The test liquid is allowed or caused
1o increase in temperature at a rate of about
2°F. per minute and the test lame taper passed
acress the cup at intervals of 2°F. until the
sample reaches ~20°F, or untii the test sample
nas evapovated completely.

It may be necessary to deviate from the pro-

cw‘uw mmin «in that t}“; liquid .ovel in the
cup will not reraain constant during the course
of the test.

FROM REGULATIONS

ED FOR THE

RUUUS SUBSTANCES
SLING ACT

as derermined by the method described in

§ 101.15.

(k) Extremely flunomable and rlammable sol-

ids— (1) Extremely flammable solids. A solid
substance is “extremely flammable™ if it ig-

nites and burns at an ambient temperature of
80° F. or less when subjected to friction. or
to percusion ov to an electrical spark.

(2) Flom=able solids. A solid substance iz
“flammable™ if, when tested by the method

Noareh 1966

Fifth Fdrum,

EID12014
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described in § 191,14, it ignites and buins with
a self-sustained flame at a rate greater than
I 17 of uninch persecond along its major axis.

(1) Evtremely rlanmmable and flanm malie cop-
tents of self-prezsurized coutainers — (1) Ei-
tremely flamma’le contents. Contents of self-
pressurized cortainers are Cextremelyv flam-
mubl»" tfwhen tested by the method presceribed
i § 10015, flashonack (a flame extending back
to the: dispenser) is obtained at any degree of
valve openine and the flashpoint, when tested
by the method described in § 191148, is less

than 20 F.

(2) Flammable contents. Contents of self-
pressurized cor:ainers arc “flammable” if
when tested by the method descrip=d in § 191.15
a flame projection exceeding 18 inches is ob-
tained at full valve opening or a flashback (
flame extending back to the dispenser) is ob-
tained at any degree of valve opening.

(m) Substances that generate pressure. A
substance is hazardous because it ‘‘generates
pressure through decomposition, heat, or other
means” if:

(1) It explodes when subjected to an elec-
trical spark, or to percussion, or to the flame
of a burning paraffin candle for 5 scconds ov
less; or

(2) It expels the closure of its container, or

bursts its container, when heid at or below
130° F. for 2 dayvs or less; or

(3) It erupts from its opened container at
a temperature of 10 ,° F. or less, after having
been hoid in the closed container at 1307 F. for
2 days.

(4) If it cor“.'u'ises the contentz of a self-
pressurized container.

£191.13 Tentative method of test for fash-
point of volatile flammable materials by
Tagliabue open-cup apparatus'?

Scope

1. (a) This method describes a test proce-
dure for the determination of open-cup flash-
points of volatile flammable materials having
flashpoints below 175° F.

(b) This method, when applied to vaints and
resin solutions which tend to skin over or which
are very viscous, gives less reproducible results
than when applied to solvents.

Outline of Method

2. The sample is placed in the cun of a Tag
Open Tester, and heated at a slow but constant
rate. A small test flame is passed at a uniform
rate across the cup at specified intervals. The
flashpoint is taxzen as the lowcest temperature

e RMIEINATIHO

14

at whach appircation of the test flame cayses
the vaper wt the surface of the liguid to flash.
that Is, 1gn:t Ut not continue o burn.

5. The Tuo upen-sin toster i3 illll';t"a:»fd In
Fig. 1. l' A owing pavia, which

LSt
nave tne ;L-'

corn ot T r.\")l‘

: hm\'l
characts

and
13Ucs a3 noted:

(@) Copper butn, preferably equipped with a
constant ievel overflow so placed as to main-
zain the hath lguid levsl Ty inch helow the rim
of the glass cuyp.

(b) Thermoneter holder. Support pgemly
vith ringstand and ctamp.
{¢) T/'u"r/")nwt/'r For flushpoiniz above 407

F. usethe ASTH Tog Tlosed Tester Thermorn-
eter, range oi — 20 to —230° F. in 1° F. divi-
sions, and cornforming to thermometer 9F. of
ASTM Siandard E 1. For flashpoints from 20°
F.to40° F.,use ASTM Tag Closed Tester, Low
Range, Thermometer 37F. For flashpoints be-
low 20° F., usc ASTM Thermometer 35F. The
original Tag Open-Cu: (Paper cale) Ther-
mometer will be a permissible alternate unit
January 1, 1962 It is calibrated to —20° F.

(d) Giass est cup. Glass test cup (Fig. 2),
of molded clear giass, annealed, heat-resistant,
and free fror surface defects

(e) Leveling device. Leveling device or guiae,
for propev adjustment of the liquid level in the

Pup (Fig.3). Thiz shall be made of No. 18-gaze
polished aluminum. \\‘L'n a projection for ad-
justing the fguid level when the sampio is

added LO DR ,‘".vi'\' ! ;-ZX‘.C:"A Aelow, the tevel of the
edge or

(£) “Miereor small

b

sitab
ditnensions for neating thebatn, A sevew ol
may be used o nelp regt x‘ ate the gas. A s
electric heater mayv be used.

gus Lbuin.r of

(g) Ignition taper, which is a small straicht,
blow-pipe v - caz burner. The test flame torch
prescribed in the method of test for Aash und
fire ponits by Cleveland Open Cup (ASTAM
designation: D 92) is satisiactoly.

The Food ard Drug Administraticn has obtainer
permission fror: the American Suciety for Testing Ma-
terials, Philadc.phia, Pa., t0 reprint this method in
these regulations. The text has been slightly modified,
for practical reasons.

2ASTM Designation: D 1310-39T, issued 1934; ve-
vised 1935, 1856, 1959. This tentative method has beon
approved by the sporsoring committee and accepted by
the American Society for Testing Materials in ac-
corcdance with established vrocedures, for use pend-
ing adoption as standard. Suggestions for revisiors
should be addvessed to the Sqciety at 1916 Ru

Phi'adelphia, Pa.

-
e DT,

Fifth Edivon, Mordh

EID12015



(h) Alternative methods for maintaining
the ignition taper in a fixed horizontal plance
above the liquid max he us A, as follows:

a

(1) Guide wire. 3 32-inch in diameter and
Staoinehes in fength, with a right-angie bend
Va-ineh frem each end. Thiz wire 18 nlaced
snugly in holes deltled inone rim of the bachl
so that the gaid wive s el from the conter

of the cup and rosting or the vim of the cup.

(2) Swivel-type taper hoider, such as is used
in ASTM METHDD D 92. The height and posi-
tion of the taper ave fived by adjusiing the
holderon asuitable rinestand support adjac nt
to the flash cup.

{i) Draft shield. consisting of two rec-
tangular sheets of noncombustible material. 24
inches x 28 inches, are fastened togetnet along
the 28-inch side, preferably by hinges. A tri-
angular shect, 21 inches X 24 inches x 54 inches
is fastened by hinees to one of the lateral sheets
(to form a to) when shicld is onen). The in-
terior of the draft shield shall be painted a flut
black.

Precedure

1. (a) Place the tester on a solid table free
of vibration, in a location free of peveeptible
draft, and in a dim light

(b) Run water, brine. or water-glyveol solu-
tion into the bath to a predetermined level,
which will fill the bath to !s-inch below the top
when the cup is in place. An overflow is per-
missible for water-level control.

(¢) Firmly support the thermometer verti-
cally halfway between the conter and edge of
the cup on a diamcter at right angles fo the
guide wire, or on a diameter passing through
the center of the cup and the pivot of the taner.
Place so that the bottom of the bulb is 1 -inch
from the inner bottom =uvface of the cup. If the
old Tagliabue therniometer is used. imnerse tw
well cover the mevcury bulh, but not the wide
body of the thermometer.

{d) Fill the glaszs cup with the samyple liquid
to a depth just fo-inch below the edge, as de-
termined by the leveling device.

(e) Place the guide wire or swivel device in
position, and set the draft zhicld around the
tester so that the sides form rvicht angles with
cach other and the tester is well toward the
back of the shield.

(f) If a guide wire is used. the taper, when
passed. should rest lightly on the wire, with
the end of the jet burner just cleav of the xdae
of the guide wire. If the swivel-type holder is
used, the horizontal and vertical positiors of
the jet are so adjusted that the jet passes on
the circumference of a civele, havine a radius
of at least G inches, acvoss the conter of the

C3MA — AEROSOL GUIDE — FLASH POINT DETERMINATION

L=

FUoURe i— Tug operi-rig: Jlasic tosre,

cup at riert angles 1o the dlamerer passing
through the therpiemeter. and in a planc
Ve-inen above the upper cdae of the cup. The
taper should be kept in tne o7 position, at
one end or the other of the swing, exeept whem

the flame is applied.

{g) Light the ienition flame and adjustiz to
form 2 flame of sphurical form matching in
size the 3 32-inch sphere on the apparatus.

th) Adjust heater source under bath sn that
the temperature of the sample increases at a
rate of 2 =0.5% F. per minute. With viscous
materials this rate of heating cannot alwavs be
ohtained.

Initial Test

5. Determiine an anproximate fHaxhpoint hv

. ) ) ) .
NARNINY th- Tty ﬂ.‘k‘ﬂ.h“ RIGNERSS fhe v ol
intervals o7 20 FL Daeh pass st ooeoonoen

Firsh Editi. Marh

EiD12016
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D e
ca
FIGURE 2-—Class test cup.
!v 5" _!

- H i
’o————— e -——c-}c—-]"-—vi(———— o .—-.-—-oi

Fiovas D=L, el e just g lgnid
leveim test i,

dericg o

direction onlv. The time required to pass the
ignition flam: across the surface of the samnle
shouid be 1 second. Remove bubbics from the
surface of the sumple lguid before starting a
determination. Meticulous attention to all de-
tails relating to the taper, size of taper flame,.
and rate of passing the taper is necessary for
good results. When determining the flashpoint
of viscous liquids and thosc liquids that tend to
form a film of polymer, etc., on the surface, the
surface ilm should be disturbed mechanically
each time before the taper flame is passed.

Recorded Tests .
6. Repeat the procedure by cooling a fresh
portion of thi samnle, the r*la>s cup, the bath

solution, and the thermometer at feast 207 F.
below  the approximate ﬂ‘uh;\.-i: - Doesume

16

[

WaNATHO Y

heating., and pa:s the taper flame across the
sample 2t two m:,'*\'u)\' of 5° F. and then at
intervals of 20 T untl the Aashpoint accurs.

churlin: Dita

are ol ot ress thian throo pe
. ol . Ty . e
oo e e initind toss <hall

Sestoooint and fane-

Standardization

5.0 tay
the flasn stancdard narasyvienc and of
standard sopropvt aicohol which mect the fol-
lowing specifications:

Make determinations in triplicats on

;u.r;;: (S}

(i) Specifica-inps inr
cneck grade. p-Xriene \hg.l
lowing roquirenionils:

p-rylene, flasipotic?
conform to the fol-

Specify gravitv: 13567 C. 15.56° C.. (G.860

minimum, 0.&806 maximum.

Boiling range: 2° C. maximum from start to
dry point when t:sted in accordance with the
method of tust Jor distillation of industrial
aromatic hydrocarbons (ASTM designation:
D 853, or the micthod of test for distillatien
range of lacquer solvents and diluents (ASTM
designation: D 1078). The range shall include
the bhoiling po?x;: of pure p-xvlene, which is

AR.35% C. (281.05° Fo).

nt minimum, calcuio »d in
e mothod of test for aet
from treezing points of hig

Purity: 08
gocordances wi

mination ol s

er-
gh-

nurity compeuras CASTM desienation: D
It b experimentally determined
1: o v asured by the method of test
for mewsureniont of Jreczing points of high-

ation of

nurity copii

(ASTA deaipm

for evalu nurity

nation: D 1615).

(i1) Soecideclons for isonrasenal. Aashnoint
el ,vzrm DE umn')""-\‘ shall conform =n the
failowing reuin

merts:

Specific cravizy: 0.8175 to H.8185 at 207 C.
207 C. az determined by means of a catibrated
nvenonieter.

Distillation range: Shall entireiy distill with-
in a 1.0° C. rangc which shall include the tem-
perature 80.4° C. asz determined by ASTM
method D 1078,

Average these values for cach compound. If
the difforence botween the values for these two
compounds s bess than 135 F (8.5 C.) or more
than 27 F. o168 Ty vonoue the deterniination
croohtain frestotond s,

F.fth Edition, March une

EID12017
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(b)y Caiculat: acorrection fuctor as foliows:
X =924
) S R

XN - Y

correctior,

Where:
A = Observed {lash of n-xviene, and
B = Olserved flash of isapropyl alcohnl.

Apply this correction of all doterminations.
Half units in corvection shall be discard.d.

Precizion
9. (a) For hyvdrocarbon solvents ha\'ing
‘Mxhpow.a between 607 Foand 110° F., repeat-

ability 1 =2° F. ard the 2..:)1oduub11‘t_\' 1S
5° F.

(b) If resuits from two tests differ by more
than 10 F_ they shail be considered uncertain
and should be checked. The calibration pro-
cedure provided in this method will cancel out
the effect of barometric pressure if calibration
and tests are run at the same »nressure. Data

supperting the precision are ¢iten in Appendix

HI of the 1956 Report of Com,m tee D-1 on
Paint., Varnish, Lacquers and Related Prod-
ucts, Proceedings. Am. Soc. Tes:mﬂr Mats., Vol.
56 (1956).

$191.14

flaminable and flammable solids.

Vethad for determining extremels

(a) Preperation of sunpic—(1y Granules,
powders, and Hostes. Pack the zample into o far,
recmh_u} aroml *11;‘; voat with iyer din rn:u ns
S inche : 1 inch wide 2
deep.

(2) Rigid and pliable solids. Measure
dimensions of the sample and support it
means of metal ringstands: clamns, rings
other suitahic devices as needed. so thar
major axis iz oriented hovizentaliy and the
maximum surface is freely exposed to the
atmospnere.

he
by
0
h

(b) Procedurc. Place the prepared sample in
a draft-free area that can obe ventilated and
cleared after each test. The temperature of the
sample at the time of testing shall be between
68° F. and 86° F. Hold a burning paraffin can-
dle whose diameter is at least 1 inch. so that
the flame is in contact with tho surface of the

GUIDE — FLASH POINT DETERMI

NATION

sampie a% the end of the major axiz for 5 see-
onds or untl the sample tenites, whichevor 1s
less. Remove the canetlel By mivans of o stop-
watch, det o the Tk of combustion with

seifooustiones Diane Do nogoxeend Conds.
Extinguizh, Jome with a COU oy similar non-

desirues oy \un“‘.;\'n»“_ Moazyr the
dimensions 57 the burnt arca and cudeutan: the
rate of burning along the uajor axis of the

sample.

S 19115

flammable and flammable conient~ of 0.

Method for determining extremels

pr('snlri‘/_cd l‘(llllililh‘rs

fa) E"”’-P’“”M rogquired, The test eguinmaeat
consists of a pase 8 inches wide, 2 feer jong.
marked in 8-inch intervals. A rule 2 feet 'ong
and marked in inches is supported horizontzlly
on the side ¢f the base and about 6 inches above
it. A paraffin candle 1 inch or more in diameter,
and of suchk height that the top third of 'h»
flame is at the height of the horizonial rule, Is
piaced at the zero point in the base.

(b) Procedure. The test is conducted in a
draft-free area that can be ventilatcd and
cleared afier each test. Place the self-pres-
surized container at a distance of 6 inches from
the flame source. Spray for periods of 15 sec-
onds to 20 seconds (one observer noting the
extension of the flame and the other operating
the containor) through the top third of the
Aame and at a right angle to the flame. The
helght of the flame should be approximately 2
inches. Taks three readings for each test, and
averagse. Az a pracaution do net sprayv "’r’r—*‘
guantities in a smudl, contned space Freespacs
of previons!v discharged material

$191.16

of extremely flammable contents of self-

Method for detenirining flashpoint

pressurized contain:rs

The apparatus used is the Taglizbus Open-
Cup Flashpoint -\ppuvum: as dw crivped in
$191.13. Some means such as dry ice in an upen
coniainer iz used to chill the pressurized con-
tainer. The container, the flash cup. and the
bath soluticn of the apparatus (brine or glycol
may be used) are chilled to a temperature of
about 25° F. below zerc. The chilled container
is punctursd to exhaust the propellant. The
chilled formulation is transferred to the test
apparatus and fe<ted in accordance with the
method deserihed in §191.13.

EID12018
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TEST METHOD BULLETIN NO  247-F% Suly 7, 10649
Al Agrosol Automonve Uetergent ang Disinfeciants Insezucige Waxes, Foiishes
Divisions ! Cleaning Compouncs snd Sanitizars and Floor Finichie:

TENTATIVE METHOD FOR DETERMINING THE RELATIVE
FLAMMABILITY OF AEROSOL FOAM PRODUCTS

The enclosed test method was developed by the Azrosol Division Consumer
Hazards and Safety Subcommittee and was approved at the May 1569 Meeting in
Chicago, Illinois by the Aerosol Division Scientific Committee, the Aerosol

Division Executive Board and the CSMA Board of Governors.

This method should be inserted in the Aerosol Guide.

S. R. Goff

Chairizan, Aerosol Division

Scientif{ic Committee

A, A. Mulliken
Executive Director
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CSMA
TENTATIVE WITHOR FAR L ETTO TS THL PDLATIVE
TLAMMALTLITY OF ALDRNSGL Do PTOTTOTS

Introduction

Flammabtility is one of the more important criteria of an asrosol product.

The Flame Propagation and Closed Drum Test procedurcs
most aerosois, cannot be made to relicbly assess the §

which work so well with
mmabilicv of those

b
i
Lola
products which are dispensed as stable foams. The present method Is designed

to

f111 this void.

Foam products mzy be spraved or extruded. They may be of the stable type,
semi-stable variety or quick-breesking compositions, Flammability may be
brought about through the use of sufficient quantities of flammable or combus-
tible liquids, flammable propellents, or both at once. It is because of these
variations that no single method has eappeared to be suitable for a2ll foam
products. Rather, a dualistic method, based upcin two complementary procedures,
is required.

The first of these procedures, known as the "Tower Test," is used to assess the
rate at which a fixed volume of foam, with a specified surface area, can generate
gas; and whether this gas is capable of forming a flammable mixture with air.

In the second procedure, the "Trough Test," a flame is touched to the foam sur-
face o determine if the composition is capable of flashing or sustaining a

fire.

aracus

Apparatus for the Tower Method: The cimensions and other specifications
are provided in PLATE ONE. The eguipment consists of a base section, de-
signed to hold a measured amount of product, over which is fitted a cylin-
drical chimney pierced with a vertical row of small holes. The suggested
material is aluminum, although brass and stainless steel have also been
used.

EID12020

Apparatus for the Trough Method: The dimensions and other specifications
are provided in PLATE TWO. The equipment consists of a simple flat trough,
preferably formed from stainless steel sheet, of about No, 16 Gage (0,062")
thickness.

Procedure for the Tower Method

1.

The aerosol can is brought to equilibrium temperature by holding for at least
45 minutes in a water bath at 70°F, Tests are run for each of two ‘'use
conditions." The first test is conducted on a new can, and the second test
on the same can after it has been discharged to 20% of the stated net weight
of the contents of the can plus the weight of one test cupful of product. If
there is insufficient material in one can for both tests, two different cans
for each test may be used. In order to more n2arly reproduce "use conditions
tests are not conducted on the pavtially used cans until one houv after the
cans have been discharged. Cans shculd be kept at room temperature (709F).
VLR



Tentalive Mecthod For Determining the Relative

Flomnatility of Aerosol Foam Products - Continued

2.

in the normal use position
:voing thie test cup so that

The sample zan is shaken briefly and then di:

into the t=st cur. Care sheuld bHe exercised

the eir poclets are non oociuded bv the feoa, apparent
velume of test matericol used An adapier cuT e il tnarging
Che Test cup wlilh {oaan.

Wher the foam sample 1: in the test cup, allow five to ten seconds, counted
frem the time the cup has been filled, for zre iocam to evpand fully before

Level the foam by drawing a spatula across the tcp of the test cup.

The tower uniz, with a single length of st
apertures, is set in place over the foam £

The apparatus is left undisturbed in a draft-free area for a five-minute hold-
ing time before proceeding to the test measurement.

After the five-minute holding time, and again without moving the apparatus,
the protective tape is stripped from the touchhoies at a uniform rate so that
each hole is exposad at two-second intervals.

As each teuchhole 1s exposed, starting from the top #15 hole, the flame of a
small lighted gas jet is brought to the aperture. The flame should just touch
the maral ar the lawer edse Af tha hale. Da nar incert the flame into the hole.
A positive result is indicated when a flash occurs in the tube, and the hcle
number from where the flash occurs is recorded. Reported results should be the
average c¢f three tests for each sample.

Procedure for the Trourh Method

1.

The test samples used for this procedure are the same sawples that éare
used for the Tower Test. The flame propagation Zests are run in between the

s

two sets of tower tests; i.e. after the initial tests, but before *ha cans
have been discharged to 20% of the stated net weight of the contents of the
can plus the weight cf one cupful of product.

The aerosol can is brought to equilibrium in a water bath at 70°F.

The sample foam is shaken briefly and then discharged intc the test trough.
Care should be taken when charging the test trough, so that air pockets are
not occluded by the foam, thereby reducing the apparent volume of the test
material used.

When the trough has been filled, allow the foam o expand for five seconds
before proceeding to the next step.

Quickly draw the edge of a large spatula across the top of the trough to
level the foam,

first test, immediately
ond test, a

are conducted for each foam sample. T
cam has been leveled in the trouzh; :tne
ing time: and the third, after a fi

t undisturbed and in a draft-free araa

Three tests
atfter tha §

¢ ®

ts

s
n W

ot

o

1

5

o]

]

5T
ive-minure holding (im
{or the desiprnated hnlﬂ oy

EiD12021
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Tentazive Method For Determining the Relative
F lanmability of Aerosol Fozm Products - Continuetd

RN

7. At the end of the helding time, a small lighted gas
a &

iame is brought to the
svrface of the foam irn the area to one-half inch t

he end of the trough.

from

2. £ oositive test g in Ie fustzined Gr propapated by tre
) prepanater by tre

f ~he flane.

dicated when
o drowsloof

am material z

nas or ©

o

Presentation of test results

4 peesitive result for the Tower Test is reported zs the average of three tazsts Zor
each product. For example: '

Test No. 1 Positive; a< hcle number 7.
Test No. 2 Positive; at hele number 9.
Test No. 3 Positive; at hole number 6.
Average: Positive. Hole number 7.

A positive result for the Trough Test should be reported in terms of these ob-
servations:

P Indicates propagation of flame.

12 Nenicte dictance 2f travel in inches.
SM Indicates flame is sustained on surface.
RT _ Shows flame is not sustained, but travels

to end of trough and returns toward the
starting point. Numbers may be added to
indicate number of inches on return.

Typical positive results might then be recorded as:

pP-3 Showing that the flame traveled three
inches toward the far end of the trough
and then went out.

P-14/RT-7 Indicating that the flame traveled to the
far end cf the trough and then returned a-
bout halfway back before extinguishing
itself.

P-14/SM Flame travels across trough and continues
to burn.

These tyﬁical results of each test can be compared as follows:

Tower Test: Touchhole No. 9 indicates a product more
f larmable than Touchhole Neo. 6

Trough Test: P-14/SM is worse than P-14/RT-" which, in
turn, ic mere fismmable chan P-5.
OVER

EID12022
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Tentative Mathod Fer Determining the Relative
Flammability of %erosol Foam Products - Continued

A e f s
Discuscion

PR

Because cof the ¢iffizulty in retati the resulzs

+ ne
= o
hazard involved in :the tramsportation, warehousin

o
1 e

Jr
products, the two procedures are not to be used in o] d
is to be called "Flammable" as distinguished from “lcn-flammezble. are
presented simply as the means by which the relative flammability of foam products

may be assessed.

The procedures have been most thoroughly evaluated on simple shaving cream
aerosols, and are certified only for applicaztion to this particular product type.
In addition, the methods have been applied to a variecv of ctable foam items,
such as upholstery cleaner, charcoal lighter, metal pclish and hair shampoo, with
good results. The procedures have not been evaluated with thermal foams, foaming
gels, quick-breaking foams, anhydrous foams and reticulated gels; so that any
conclusions made concerning the relative flammability of these products must be
made according to the investigator's own recognizance.

EID12023
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CSMA — AEROSOL GUIDE — MINIMUM FiLLs

MINIMUM FILLS

Minimum Commercial filling of Self Pressurized Packages offers many problems. Special com-
mittees of C.S.M.A. are constantly studyving thess problems. There will be occasional additions to
this list. The following were recommended by the Commercial Practices Committe: and adopied by

the Aerosol Division.

(Originally published in the Proceedings of the 38:h Midyear Meeting of the C;S.I\I..-\, Page 32.
with revisions passed May 18, 1953, May 21, 1956 and May 22, 1957)

RESOLVED, That the following size pack-
ages are recommended for use of aerosols or
pressurized products: namely, insecticides,

- room deodorants, and artificial snow, having

no greater than 20% ncn-volatile materials in
the formulation, to contain a label contents not
under 12 ounces (avoidupois).

1. American Can size 211 (2-11/16"”} dizmeter
by 413 (4-13/1€6"”) body height.

Continental Can Company dome style can.
size 211 (2-11/16”) diameter by 413
(4-13/16" body height.

3. Crown Can size 211 (2-11.16") diameter by
413 (4-13,16”) body height.

)

+

Can cencave style,
diameter by <13 (4-13 167

4. Continental
(2-11-16")
body height.

size 211

5. Crown Can size 2i4 (27¢”) diameter by
411 (4-11,/16") body height.

RESOLVED, That the foliowing size pack-
ages are recommended for use of aerosols or
pressurized products: nameiv. insecticides.
room deodorants, and artificial snow having
no greater than 20% non-volatile materials in
the formulation, to contain a label contents.
not under 6 ounces (aveidupois).

1. American Can dome or flat top style, size

202 (21%”) diameteh by 314 (37%”) body

height.

American Can size 202 (2-2 16”) diameter

by 406 (4-6 1€”) body height.

3. Crown Can tall style, size 202 (214
diameter by 411 (4-11 167) hHhody height.

to
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4. Continenta! Can dome style, size 202 (215")
diameter by 214 (374”) body height.

5. Continental Can concave style, size_ 202
(214") diameter by 314 (373") body height.

6. Continental Can size 202 (2-2/16”) diameter
by 406 (4-6/16) body height.
The foilowing cans to contain a label contents,
not under specified weight:

1. American Can size 202 (2-2,16”) diameter
by 214 (2-14/16”) body height. Not under
3 ounces (avoidupois).

1o

Continental Cansize 202 (2-2,16”) diameter
by 214 (2-11°16”) body height. Not under 3
ounces (avoidupois).

Continental Can 211 (2-11'15") diameter
by 310 (3-10 16™) body height. Not under
14 ounces (avoidupois).

4. Aamerican Can 211 (2-11 16”) diameter by
604 (6-116") body height. Not under 16
ounces {avoidupois).

N

5. Continental Can 211 (2-11 16”) diameter
by 604 (6-4,16”) body height. Not under 16
ounces {avoidupois).

The above is as reviewed and approved
September 25, 1955 by the Administrative Com-
mittee, Aeroso! Division. at a meeting held in
Osterville, Mass.

Amandments voted May 20, 1957 by the Ad-
ministrative Committee, Aerosol Division, at a
mesting held in Chieago, I

Fifth Editien, Marceh 1900
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MAILING AEROSOLS

POSTAL REGULATIONS

(Posta! Manual United States Post Office Depariment, Ociobor 18, 1534)

AEROSOLS: MAILING PRIVILEGES

A new Postal Manual has been published.
As it states in the forword: “This publication
represents the first major overhauling o1 postal
reg.lations in the history of the Postal Service.
s+«*x*Many procedural simplifications have
been made of benefit to all classes of mailers.
s#xxx*\We plan to publish a revised edition thirty
days from now. In the meantime, we would
appreciate any comments vou might have.”

Limited excerpts from the Manua! are given
herewith.

Within certaln limits all aercsols meeting
I1.C.C. spccificetivus cen now be mailed, Other
products of our industries can now have mail-
ing services. Much of the responsibility is left
with the s2nder. who i3 held strictiv accountabla
for sending nen-mailable matter,

Sections of the Manuai dezling with packing,
marking, class of product. sizes and weight
limits of packages, and rates, ARE IMPORTANT.

The complete Manual should be obtained ct
once by all those using the matls ror their
products, or recommending wmoiling for resale.
Send sixty-fire cents (¢5¢) cash, check or money
order to:

Superintendent of Documents
U. S. Government Printing Office
Washington 25. D. C.
Ask for: “POSTAL MANUAL, UNITED
STATES POST OFFICE DEPART-
MENT, CHAPTER I, CHAPTER 1
OCT. 18, 1954" (or later edition)

-stances;

Excerpis from Fosztal Manua!, Cewber 18, 1954
NONMAILABLE MATTER
124.2—Harmfu!l Matter

.21—Genera! Provisions of Law. Any articles,
compositicns, or materiais. which may kill or
injure arother, or injure the mails or other
property, are non-raailable. This includes but
is not limited to:

(a) Al kinds of poison or matter containing
poisor.

All poisonous animals, insects and rep-
tiles.

(b)

All disease germs ov seabs.

() ,
(d) All explosives, inflammable material, in-
fernal machines and mechap -al, chemi-
cal. or cther dovices or cumpositions
which may ionite or explode.

22—General Examples of Harmful matter
includes. atnong others, that which is hiable to
destroy, deface. or ctherwise damags the con-
tents o7 the maill bags or harm the pevson of
anyone engaged in the postal service, such as
caustic peisors (acids and alkalies). oxidizing
materials, or hichle famvabl: solids: or which
are likelyv under conditions incident ‘o trans-
portation o cause fires through friction,
through absorption of moisture, through spen-
taneous chemical changes or as a result of
retained heat from manufacturing or process-
ing; explosives or containers previcusly used
for shipping high explosives having a liquid
ingredient (such as dynamite) ammunition:
fireworks; highly flammable liquids or sub-
radioactive materials; matches; or
articles exhaling a bad odor.

23— Acceptability if Properly Packed. When
authorized by the Postmaster General, various
of the articles specified in this part as being
nonmzilable may be sent through the muails if
they conform to zpzcial regulations as to prepa-
ration and pooxogire and if they ore net oui-

Fifth Ecdition, Mar-h 1784
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wardly dangerous, or of their own force
dangerous or injurious to life, health, or
property. See part 125.

MATTER MAILABLE UNDER SPECIAL 2 ULES
125.1—Legal Restrictions
11—Harmful Matter

a. Certain items which are barred from the
mails, as set forth in part 124, may be mailed
if prepared and packaged in accordance with
special regulations of the Poztmaster General.
These are items which are not outwardly or of
their own force dangerous or injurious to life,
health, or property. Such iterns may be mailed
in accordance with the standards and rules pre-
scribed in part 125.

b. Notwithstanding any statement contained
in this part, which covers generally some of the
more common situations, the burden rests with
the mailer to assure that he has complied with
the law and that anything shipped by him has
been properly prepared and packaged. The or-
dinary test of adequate preparation and pack-
aging is whether the contents of a parcel are
safely preserved under ordinary hazards of
mail handling and transportation.

¢. Productc, materials and devices are cre-
ated or modified with such frequency that the
Post Office Depariment is unable to issuc gen-
eral rulings in advance to govern adegquate

preparation and packaging. Any mailer muy,

however, request the Post Office Department.
in advance. for 2 specific ruling as to maii-
ability of his item. The request shouid be ad-
dressed to tne locil postmaster. who wiil
forward it to the Bureau of Post Oftice Opera-
tions, Mail Classification Division, Washington
25.D. C.

12— Applicability of Other Laws

a. Although not unmailable, as defined in
part 124, certain other items may be mailed
only if they comply with applicable Federal
laws and regulations.

b. Any special conditions or limitations
placed on transportation or movement of cer-
tain things shall govern admissibility to the
United States mails, when imposed under law
by the U. S. Department of the Treasury, U. S.
Department of Agriculture, U. S. Department
of Commerce, U. S. Department of Heaith,
Education and Welfare, Interstate Commerce
Commission or any other Federal department
or agency pcssessing legal jurisdiction.

3]
to

.13—Penalties

Severe penalties of fine or imprisorment, or
poth, are provided by law, for anvone who
knowingly deposits for mailing or delivery, or
cuuses 1o be melied or delivercd, anything de
clared nonmuailaiie under law. Failure to com-
ply with the regulations of the Postmaster
General, are prescribed in part 123, as to mat-
ter otherwise nonmailable, constitutes a viola-
tion of law.

125.2—Adequacy of Preparation
and Packaging

.21—General Nature of Precautions Required

a. The restrictions against mailing of harm-
ful martter, from which rzlief is granted by
part 125, are intended to prevent damage or
harm to postal and transportation personnei,
to prevent damage or destruction of other mail
and property, to avoid obnoxious odors, and to
preveut the spread of disease and infection.
Special preparation and packaging are required
to protect against such contingencies.

h. Basic precautions, covered generally in
tixis section, relate to the inner cohtainrers hoid-
ing the harmfui matter, internal cushioning
and protection, and exterior packaging and
marking.

22— Liquids (Noninflammuable) and Pov ers

a. Precautions o take in ths case of liquids
zeneraily, pastes, salves, ink powders, pepper.
snuff or other pulverized materials are agalnst
damags to maiis and pregerty from leakage and
against cavstic. irritant, texic or soiling effeet
on mail handiing persounel.

b. Containers shall meet =any applicable
Interstate Commerce Commission or other
Federal specifications. Closures must efleciively
sez] the contents against leakage. Friction tops
must be fastened so tha: they wiil not come off
under impact. This may be done by soldering,
clips or otherwise.

c. Particularly where the containers of
liquids are of glass or other breakable material,
they must be packaged to withstand handling
enroute. The container shall be cushioned inside
the carton to absorb shock and impact. Where
“easible, absorbent material shall be used, to
take up all the liquid in case of breakage.

d. Poisons for scientific use. which are not
outwardly or of their own force dangerous or
injurious to life, health, or property. may be
shipped between manufacturers, deuders, hona

Fifth Fdiztn, Muardh 1inid
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fide research or experimental scientific labora-
tories and employees of the Federal, State or
local governments who have official use for such
poisons. Any such amployee must be designated
by the head of his agency to receive or send such
poisons. Th= preparation and packaging of such
poisonous articles shall be under the same con-
ditions as applied to other articies covered by
part 125,

28— Combustible and Gaseous

a. In addition to precautions specified in
section 12522, containers of inflammable
liquids must have sufficient air space to allow
for vapor expansion under variations. This is
to guard against bursting from internal
pressure.

b. Safety matches of a strike-only-on-box or
book variety may be mailed provided they are
insulated adequately with aluminum foil, as-
bestos or provided with other fire retardant
material. Strike-anywhere matches may not be
mailed.

c¢. Compressed gas containers shall be of
metal or nonshattering steel types, as required

12
[

by the Interstute Comrierce Commission or
otaer Federal agencies. In addiiton to being
cushioned to absorb shock, containers with re-
lease mechanism shall be protected azainst
damage or accidental discharge in transit.

136.2

21—Classification —
Description

Airmail is mail carried by air and by the
fastest connecting zurface carriers, and is given
the most expeditious handling in dispatch and
delivery.

Airmail is not given special de]ivery_to t}}e
addressee unless a special delivery fee is paid
in addition o the airmail postage.

22 _Articles Acceptabie

Mail of all classes, except that which may be
damaged by low temperatures or high altitudes,
is accepted for airmail.

Fifth Edition, Moreh 1985
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Clgafd

FOUNDED 1014

OF TERMS

USED IN THE

AEROSOL INDUSTRY

(Tentative)

Active Ingredicnt—component of an aerosol
formulation that produces the specific effect
for which the formulation is designed.

Aerosol—a suspension of fine solid or liquid
particles in zir or gas, as smoke, fog, or mist.
As defined by the Department of Agriculture,
100 percent of the particles in an insecticidal
aeroso! spray must have a diameter less than
50 microns and 80% of the particles must
have a diameter less than 30 microns.

Aerosol Insecticides Storage Teséi—tentative
official method (sponsored by CSMA) for de-
termining storage characteristics of aerosol
insecticides.

“derosol” Product — self-contained sprayable
product ir which the propellent force is sup-
plied by : liguefied gas. Includes space, resi-
dual, surface coating, fecam and various
other types of products but does not inciude
gas-pressurized products such as whipping
cream. The term aerosol as used here is not
confined to the scieuntific definition.

Aerosol Test Method for Flying Insccis—official
bio-assay method (sponsored by CSMA)
using houseflies and OTA.

Auriliary Solvent—Iliquid material used in ad-
dition to the primary solvent. Generally used
to replace part of the primary solvent to
nroduce some specific effect or as a matter
of economics.

Chemical Attack—chemical reaction or solvent
effect, causing failure or deterioration of
plastic and rubber parts, organic coatings,
metals, or lithography involved in the com-
pleted package.

Compatibility—broad term meaning that the
various components of an aerosol formula-
tion can be used together without undesir-
able physical or chemical results.

Concentrate—a basic ingredient or mixture of

ingredients to which other
active or inactive, are added.

ingredients.
Container-——metal, giass or plastic sheil in
which an aeroso! formulation is packaged.

Corrosion—chemical altzration of the metal
parts of container or valve. May lead to
package failure and/or product deteri-
oration.

Cosolvent—solvent used to improve the mutual
solubility of other ingredients.

Crimp—one operation by which the valve may
be permanently seated in some acroscl
containers.

Density—weight of a given volume of material
at a specified temperature.”

Delivery Rate—weight of mixture dischargad
from dispenser per unit of time at a spe-
cified temperature. Usually expresed as
grams second at 80°F.

Dispernser—metal, glass, or plastic shell with
valve from which an aerosol or pressurized
formulation is dispensed.

Eductor Tube—tubing connecting the lower
portion of container or dispenscr with valve.
Sometimes miscalled “syphon tub=" or “dip
tube”.

Foam Product—aerosol formulation contain-
ing a solution or emulsion which is dis-
pensed in a highly expanded fluSy form by
a liquefied gas propellent.

Head Space—volume in upper portion of dis-
penser not filled with liquid contents. Usually
expressed as percent of total volume of
dispenser at a specified temperzture.

High Volatile Ingredients — see Volatile In-
gredients

Inert (or Inactive) Ingredient—cemponent of
an aerosol formulation that does not con-

Muarch 1v6e
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tribute to the specific effect of the formula-
tion. in some cases, may be quite arbitrarily
defined. For exampie, with insecticides, only
the propelients are considered as inert in-
gredi-nts.

Low Voiatide Ingredients—see Nonvolatile In-
gredients

Mectering Valve—valve that delivers a definite,
limited amount of aerosol formulation each
time the valve mechanism is operated.

Nonvolztile Digredients — components of an
aerosol formulation with a vapor pressure
less than atmospheric pressure (>»14.7 lbs./
sq. in. absolute) at a temperature of 105°F.
Sometimes calied low volatile components.

Oficial Test Aerosol, or OTA—a standard in-
secticide dispenser and formulation prepared
by CSMA for use in Official Aeroso! Test
Method for Flying Insects.

Particle Size — diameter of solid or liquid
particles expressed in microns (thousandths
of a millimeter).

Pressure—internal force per unit area exerted
by any material. Since the pressure is di-
rectly dependent on the temperature, the
latter must be specified. The pressure may be
reporied in either of two ways:

(A) Absolute pressure—the total pres-
sure with zero as a reference point.
Usually expressed as pounds per
square inch avsolute (psia).

(B) Gage pressure—the pressure in ex-
cess of atmoszpheric pressure. Under
standard conditions at sea level, the
numerical value of the absolute pres-
sure is 14.7 higher than that of the
gage pressure. The gage pressure is
usually expressed as pounds per
square inch gage (psig).

Produst Deterioration — chemical reaction or
physical change within or between com-
ponents considered compatible in original
formulation. May be due to time or tem-
perature of storage cr other factors.

Produc! Formulation—specific formulation of
completed product, including propellent (s).

Usuully expressed as weight/weight (w, w;
percent.

Propelirn!—ligucfied gus with a vapor pres-
sure greatzr than atmospheric pressure
(>14.7 ths. per sq. in. absolute) 4l a tem-
perature of 195°F.

Solubility—the extent to which one material
will dissolve in"another. Generaliy expressed
as percent by weight. May also be expressed
as percent by volume or parts per 100 parts
of solvent by weight or volume. The tem-
perature shouid be specitied.

Solvent—Iliquid part of an aerosol formulation
used to dissoive solid or other liquid parts.

Spray—the dispersed discharge from an
aerosol-type dispenser in the form of smzll
droplets or particles. Does not include foam-
type discharge.

Spray Coating—aerosol spray product for sur-
face application, which leaves a residual
clear or pigmented finish for protective or
decorative purposes.

Stability—ability of a product to ‘maintain its
original characteristics over extended stor-
age periods, under normal variations in
temperature conditions.

Syner: ‘st—an auxiliary material that has the
property of increasing the effect of the ac-
tive ingredient even though it may have
little specific activity itself.

NOTE: In the case of Insecticides. svner-
gists are considered as active -
gredients.

Valvre—mechanism for discharging products
from aeroso!-type dispensers.

Viscosity—internal resistance to fow of a solid
(powder), liquid or gas at a specifed ter-
perature. A definite measurement for the
consistency orf a material,

Volatile Ingrecicnts—components of an aerosol
formulation with a vapor pressure greater
than atmospheric pressure (>14.7 lbs. per
sq. in. absolute) at a temperature of 105°F.
Sometimes called high volatile components.

Reported by the Sub-Committee on Déﬁnitions and Terms, April 25, 1936
Adopted by the Scientific Committee, May 20, 1956
Adopted by the Administrative Committee of the Aerosol Division, May 20, 1956
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FILLER

FOUNLED e

SAFETY MANUAL BY

ALCROGSGL SCIENTIFIC COMMITTEE

An informa! safety method for tliose who are
now filling or plan to {ll low pressure pressur-
ized products either ir the laboratory or in
production.

I. RESEARCH AND EXPERIMENTAL WORK
(a) Storage of propellent and chemicals—

(1) Propellent: Cylinders should be stored

in a cool, dry, accessible place. Care
should be exercised in handling cylinders so
that they are not dropped or allowed to strike
each other violently. When cyiinder is in use
it should be held securely in place. In tap-
ping cylinders all connectors should be leak
free.

(2) Chemicals: Suitable storage for flam-
mable chemicals and concentrates should

be available. Glass containers should be

handled carefully to avoid breakage.

(b) Handling of propcllents and concentrates—

(1) Propelle. .t In handling those propell-

ents with low boiling points laboratory
personnel shouid be imsiructed carefully so
as to prevent any propellant turns or freez-
ing. Precautions should also he taken for the
possible accumulation of propellents to a
point where the normal oxrgen content is
decreased. Supply adequate vents.

(2) Concentrete: Proper ventilation should

be provided for the handling of highly
volatile and toxic liquids. Manufacturers
labels should be observed for toxicity in-
formation concerning raw materials used.
Instruct personnel not to smoke or have any
burners working in the vicinity of the use
of flammable liquids.

(¢) Handling of sealing muchinery—

All machinery in the laboratory such as
crimpers and seamers should have adequate
protection at those portions where accidents
may occur. For example, all moving belts on
seamers should have guards, protective shield
or device should be installed on crimpers to
eliminate the possibility of getting hand caught
between crimping head and can.

18

In sealing valves onto glass containers care
should be token that machiners does not dum-
age bottle thereby causing possibla ‘uture
hazard when bottle and contents are examined
at elevated temperatures. Ajl crimps and
seams on conttainers should be carefully in-
spected bhefore units are brought to higher
temperatures thereby minimizing future acci-
dents due o defective containers.

(d) Handling of containers—

All types of aerosol containers can be
hazardous in the laboratory regardiess of
whether the containers are of piain glass,
safety coated glass or metal. The foliowing
precautions should be observed:

(1) Guard against overfills. When using
new type containers determine what is
a safe fill before packing.

(2) Guard against defective containers. All

giass containers should be inspecred as
to defects before use. All can seams shculd
ve inspocted for visible flaws. Take care not
to damaze containers during the pacs, such
defects could cuuse serious acciden:s ‘ater
on in the tests.

3) Whan examining units in ho: water
tank adequote protection such us safety
shields should Le avaiiable.

1) Personnel should alwavs wear protec-
tive face shields when working with

glass containers which are under pressure.

(5) Glassware under pressure should al-

wayvs be handled carefully regardless of
the pressure. All glassware under pressure
should be covered with a protective screen
cr coating.

(6) Guard against excessive pressures in all
containers.

(7) Check storage oven mechanisms peri-

odically to prevent possibility of over
runs in temperature which may cause ex-
plosicns with the units under heat storage
tests.

‘ Fifth Edition, Varch 1966
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. COMMERCIAL FILLING

(A) Refrizeration Filling:

{1) Handling of Propelient and Concentrate

(a)

1

a.

o

Propeilent

Safe methods of unloading cylinders.

{a] If cylinders are shipped by truck,
building of a platform which will
be level with the tailgate of the truck
and level with the buiiding foor
would be advisable. Fork lift could
then go into the truck and would not
have to raise its pla:form more than
six inches to unload the cylinders. Pro-
visions should be made s0 that cyl-
inders could not slip off the fork lift.

[b] When using a hoist to life cyl-

inders off trucks or railroad cars
the proper equipment should be used.
Hoist, chains, hooks and runner beams
should be selected to handle the weight
of the cylinders plus a safely factor.
Equipment should be inspected peri-
odically for flaws. Personnel should
be instructed in the proper use of the
equipment. It should also be impressed
upon those unloading that all grabbing
hooks and chains are to be secure be-
fore unloading.

. Safe methods of storing and tapping

cvlinders.

Some of the following suggestions
taken from Du Pont Kinetic Technical
Builetin B-11 “Emptying One-Ton
Shipping Containers for “Freon” Flu-
orinated Hydrocarbon Compounds”.

{a] Cylindeis are protected from ex-
cessive pressures due to heat by
fusible plugs in container and wvalves
which melt at 157° F. Never permit
live steam or a direct flame to be ap-
plied to any part of the container.

[b] Store containers in a cool, dry,

accessible place. Keep containers
away from salt or octher corrosive
chemicals or fumes. as rusting will
damage containers dand cause valve
hoods to stick. Containers must not be
dropped nor permitted to strike each
other violently. Containers should be
securely blocked.

[c] Do not tamper with safety de-
vices in the valvs or container.

28

[d] Reptace the brass protection cups
on thie valves of the cylinders to
prevent diit entering the valves and
damage to the threads on the valve
connertions. Secure the valve hoods
aiter contuiner has been emptiod.

[7 neat must be apniied o prop:ilent
containers the following methods
should be used:

“e] Heat by hot aiv heat either Srom

steam coils, steam space heaters
or electric resistance heaters. Do not
immeras the container in a hot water
path or under anyv circumstancas ap-
ply a biow torch or open flame.

{#] Another method of applying heat

is by use of infra-red lamps. A
clamp-on thermocouple on the cou-
tainer surface serves to control the
lamps. Additional precaution should
be taken against overheating by hav-
ing a cut out switch on the lamp
circuit which is actuated by the
pressure of the propeilent by means
of a direct connection to the container
outlet line during the heating period.

[¢] Another factor to be considered

in the handling of propelients is
the excessive accumulation oI pro-
pellent vapors at various peints in the
plant.  Although propellent vopors
themseives are relatively non-texic
the tendency will he for a decrease In
the oxyegen content of the atmosniere.
Exceszive vapors would probua™ir ac-
cumulaze on the floor around ths qili-
ing line due to the high vapor density
of the propellents. If care s not
exercised the accumulation ¢f pro-
pellent vapors may exceed a tolzrable
amoun:. The noirmal oxyzen content
of the air is 216,. When the oxygen
content is less than 167¢, life cannot
be supported and a real hazard exists.

A possible solution to this probiem
would be the installation of an ex-
haust system along the flcor.

(b) Concentrate

If concentrate ingredients are hlended
at the filling plant precautions shouid be
taken as to the handling and mixing of
the various ingredients in the concen-
trate. If ingredients are toxic adejuat

ventilation should be available ¢ 7. ex
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haust system. Regardless of what the
ingredients may be, mixing should be
done in enclosed tank to prevent spiat-
tering of material.

Concentrate tanks sheuid be equipped
with safety valves especially if concen-
trate is highly volatile. Safety valves set
to open at a designated pressure relative
to the concentrate being used would pre-
vent excessive build up of pressure.

Suitable precautions should be taken if
concentrate is flammable or toxic.

(2) Can Unscrambler

Safety devices should be installed if the
possibility of injury to the operator setting
the cans onto the unscrambler exists. An
automatic shutoff in the event of jam ups
could be installed.

© (3) Point of filling

(a] Precautions should be taken to pre-

vent splattering of concentrate or pro-
pellant onto operators, also for the
elimination of harmful vapor of concen-
trates.

[b] Closed ir area with clear plastic or
glass shieid in front of operator could
be installed to prevent concentrate or nro-
pellant from splattering onto aperators.
[c] Exhaust hoods should be 1nstalied
over fiing point of line to evacuate
harmful vapors.

(4) From Fiiiing Point to Valve Crimper

[a] Linvid Fill--overfilled cans arz dan-
gerous and should be avoided.
The following checks should be in-
stalled.

1. Constant check of metering
devices on filling units.

9

Some sort of check of liquid
contents of cans.

(a) An X-Rav level checker is

now in use at a leading
Leer manufacturing company
for checking underfilled cans.
It is General Electric’'s X-Ray
monitoring unit called “Hyta-
Al This vnit can check 96
cans & minue and s accurate

within plus or minus 1/64 inch
of the required level, Mrtafill
can be modified to detect over-
filis as well as underfills.

The heurt of the device is 2
crystal of Cadmium Sulfide
about the size of a match head.
This crystal acts on the signals
from an 800,000 volt X-Ray
tube. The crystal is placed at
the desired height of fill level
on one side of the convevor line
with the X-Ilay tube on the
other. When a can comes along
which is not full to the proper
level the Cadmium Sulfide crys-
tal gets a charge from the X-
Ray tube which changes it from
a non-conductor to a conductor
of electricity and starts an elec-
tric circuit operation. This cur-
rent is relayved to an automatic
air blast unit which blows an
underfilled can ofl the line.

Other similar type devices may
be available for overfill de-
tection.

(b) The checking of can weight

which is probably the most
widely used syste ~ for check-
ing contents in the can should
certainly be in use if no auto-
matic equipment is available.
Such checks shouid be macde az
often as possible.

iHY Dangerous Vapors Protection

Here 2gain there is a need for an ex-
i svstem o eliminate dangerous
VanOrs.

(el Vaive Crimper

Operators should be placed at valve
erimper to eliminate {rom the live those
cans which have an improper!y crinmiped
valve which may cause trouble in hot
water bath.

(5) Hot Water Tanks

The following precautions should be taken
at this most important point of aerosol
Alling operation.

{a] Shirlds over hot water tanks to pro-
tect acainst units which may explede
ar protective fave shields for parsonnel

- Fifth Editen, March 1und
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[(b] Suitable control of temperature of the

bath. A dependable thermostatic con-
trol should bLe installed to keep the tem-
perature of the hath at the desired level
Heating apparatus as well as heat control
apparatus should ve checked periodicaily.

(c] For add-1 protection operators should
be supplied with safety glasses.

(6) Spray Testing

All spray testing should be done in an ex-
haust hood. All operators should be in-
structed as to determining the direction of
the spray from the valve depending on
the valve being used to prevent spraying
on themselves.

(7) Storage of Finished Units

(a] Finished units should be stored in a

cool dry place if they are to be re-
tained at the filling plant for any length of
time before shipment.

[b] Suitable cartons and methods of
stacking should be emploved to pre-
‘vent unnecessary damage to units.

(B) Pressure Filling:

In this section will be listed those safety fea-
tures recommended Tor pressure filling equip-
ment. All other safe’ measures as to handling
of propellent and concentrate along with those
recommended for the can unscrambler. the
point of filling of the concentrate. at the valve
crimper and after fling shoula be the same as
for refrigeration flliny.

Safety shields should be installed in front of
the filler to safeguard against the possibility of
container bursting. Safety guards should be in-
stalled on all exposed parts of machinery where
it is pessibie for an operator to be injured. A
close check should b2 xept on all metering de-
vices to prevent the possibility of dangerous
overfills. Units shouid bLe checked for overfills
after filling either by an automatic checker or
by the weighing of cans.

HI. GENERAL PRECAUTIONS

(1) Suitable storage should be supplied ootii

in the plant and in the laboratory for toxic
or flammable substances. Manufacturers’ labels
should be observed for toxicity or flammability
information.

(2) Adequate fire extinguishers should be

located at vital points in the laboratory as
well as the plant. For small laboratory fires,
extinguishers such as carbon dioxide or carbon
tetrachloride are probably more suitable since
they are a little cleaner in operation.

(3) Suitable first aid equipment should be
available both in the plant“and in the
laboratory. Personnel should be instructed as to
the proper first aid treatment to be used for
different types of injuries which may occur.

(4) Encourage safe practices by lectures or
constant reminders such as posters on the
value nf safety procedures.

{3) Inspect new cperations ciosely for any pos-
sihle hazards and devise necessary means
to guasd against such dangers.

Reported by the Filler Safety Committee, May 1954
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AEROSOL LIQUID DENSITIES

HYDROMETRIC DETERMINATION

I. INTRODUCTION

A method is given for the determination of
the liquid densities of aerosol systems by the
use of 2 conventional hydrometer. A discus-
sion of the safety factors to be considered is
included.

II. METHOD

A sample of liquid aerosol is introduced into
a glass pressure tube containing 2 hydromerer.
The hydrometer is read at the desired constant
temperature and a small correction deducted o
give the density of the sample.

III. APPARATUS
A. Hvdrometer

The instrument recommended for this work
has a range of 1.000 to 15(10 the scale being
readabie {rom both sides of the stemy (Figure 1)
It is made by the Precision Instrument Co. ard
can be obtained from the A, H. Thomas Co.,
Philadelphia, Pennsylvania, under cataloeg nun:-
ber 6182 by specifying the range and the double
scale noted above. Several of this mode! hy-
drometer have been hydrostatically pressure
tested and on the average they have withstood
pressures up to 350 psig, with a few with-
standing as much as 500 psig, and a few only
250 psig. Since no safety hazard results from
the failure of a hydrometer, it is not deemed
necessary to hydrostatically test the instrument
before use.

Before using a new hydrometer it should be
calibrated with one or two pure liquids of
known density at a known temperature. Con-
venient liquids are distilled water, “Freen-11"
trichloromonofluoromethane and carbon tetra-
chloride. In the case of the latter two liquids.
the same average correction (0.009) given in
the next paragraph should bLe deducted from
the actual seale reading.

OF AEROSOL LIQTID DENSITIES
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Figure 1

In obtaining the density cf an aerosol system
it is necessary to deduct a smali, average cor-
rection, 0.009, from the actual! reading of the
hydrometer specified above. This correction is
determined from calculations based on the phy-
sical dimensions of the hydrometer. The calcu-
lations for obtaining this correction are given
in a paper submitted to the Safe-Fill Sub-
comniittee of the Aerosol Scientific Committee
of the CSMA and titled, “Aerosol Liquid Dens-
ity Measurement”. Increased accuracy can be
nad by using one or more hvdrometers of
smaller range than the one herein described.
In :his caze new correction term:s would have
to be caleuiated for she hvdrometers chosen.
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B. Pressure Tube and Fittinea

The tnoe weed to boid the hedronmeter and
test llquid under pressure must be made of
Pyrex brund glass pipe, one inch internal di-
ameter. One end is seaied off in a round, test
tube type end. and the other end terminated in
a standurd Pyrex brand glass pipe Haie for use
with the standard Corning meta! flange fitting
(Figure 1). The tube is 137 in length overall:
it should be carefully anneajed. Such an item
can be obtained on order from Lab Class,
Millville, New Jerzer or any other such fabri-
cator of laboratory glassware. Some of the
nittings, namely the Corning metal flange, as-
bestos liner (JM-84-S} and the three hoits with
nuts (see Figure IV, can be obtained from the
same source. A 14" flat steel cap. drilled and
tapped to accommodate a ‘‘Hoke” valve with
standard brass fitting can be made by any
machine shon. The gaszket is made of 13” flat
Neoprene type GN gasret stock.

The Pyrex brand pressuve tulie saould be
carefully inspected for cracks or other flaws
hefore use. A tube in good condition, properly
assembled with the fittings described. should
be able to withstand rressures well in excess of
300 psig. If the tube tas no flaws, it is sealed
with the dat metal cap and Tange fittings. filled
with a suitakie liguid and subjected to a hvdro-
static pressure test of 504 psia. The hydromater
is left ous of thie tuhe during <his zest since, as
noted proviou:
of withsin

Somost hvdrometers are cnpable

nding pressures up to oniy 357 psig.

Each time the flange fittings and cap are put
onto the tube. a great deal of care should be
exercised <o insure even tension cn the three
boltz holding the cap and gasket onto the flare
surface ¢f the tube. Unevenness in this tension
can set up strains in the glass and weaken it
considerably. It is to be noted that almost all of
the failures with this tvype of glass equipment
under pressure have occurred at the junction
of the flared shoulder and the eylindrical por-
tion of the glass tube, presumably due to strains

"set up by varying boit tensions.

After the hydrostatic test has been made,
the cap is removed, Loth the tube and hy-
drometer cleaned. the latter carefully inserted
in the tube. and the flat metal cap again care-
fully bolted onto the pressure tube. Since glass
can cut glass, care should be taken in pulting
the hydremeter in the pressure tube so as not
to serateh eithor hvdrameter or pressure tube.
The hrlrometer and sube arve now ready for
use.

C. Tube Suspensian

A number of wuos can be devised for the
operator to raise or lowsi the pressure tube
from hehind the saety shield and the foilowing
arrangement is tohe tuken merely in the nature
of a suggestion. A standard brass, flared Atting
cap drilled with a 1 167 nole 1o accommodate
292 cauge copuer Wira (or s stl‘uctm"u.l erulive-
lent) can be used to provide a convenient medns
of suspending the hydrometer tube assembly
The wire is passed up. above the temperature
bath, over & puliev or smooth steel bar and
down outside of the safety shield where it can
be operated converiently (fig. 2}. The advan-
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Figure 2

tage of such a system for raising and lov.u.eri_ng
the hydrometer assembly is twofold: 1) it In-
sures the vertical alignment of the pressure
tube, preventing the tube’s interference with

the floating hydrometer and 2) it affords the

opcrator complete protection Lehind the safqzy
shield without the necessity of temporarily
expesing hands and arms during manipulation
of the tube.

D. Temperature Buth

The bath containsr <should Le tail enougl 7o
acconiodate fhe et tive eneth of he e
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tube and cap beuncath the surface of the bath
liquid (Figure 2). It should be constructed of
nou-rusting metal. The pressure tube can bo
partialiy removed from the bath long enougn
(20-30 seconds) to toke a reading with no etfect
on the observation, evel ot 13077,

For operation at the freezing peint of water,
clean, crushed ice is used with just enough
water to fill the voids; no therniometer is
needed h2re. At TUF., or other temperatures
around that of the roor. the only additional
equipment required is a thermometer having
an accuracy of = 1°F., a means of agitation
and supplics of hot and cold water. Constant
agitation is rnaintained all the time that the
hydrometer and its enclosing pressure tube are
in the bath. Appropriate additions of hot and
cold water are then made so as to keep the
temperature to within one degree of the desired
value. This tvpe of system can be operated at
temperatures above that of the room though it
1s increasingly more difficult to do so the higher
the temperature. If a number of density deter-
minations are to be made at higher tempera-
tures, the added convenience of a completely
automatic, electrically operated thermostatic
system is well worth the rather nominal invest-
ment. The necessary equipment can be obtained
from any laboratory supply house at a total cost
in the neighborhood of $60.00.

E. Wire Guar(

The pressure tube should be enclosed in a
stairiess steel (18-3 or its structural equiva-
fent) Wirs acreen guard with siiver =oldered
seams during all operaticus under pressure
when not otherwise protected bv the “Lucite”
acrylic resin safety shield. A three inch di-
ameter cvlinder about 18” long is rolled out of
a strip of screen and silver soldered to one end
of the cyvlinder. The recommended screen mesh
dimensions are 0.032" diameter wire and
0.095” spacing between ‘wires (this corres-
ponds to 1g” x 13” openings measured on
centers).

F. Leather Gloves

Leather Long Cuff No. 3502 gloves from
Record Industrial Co., 3301 Arch St., Phila-
delphia 1, Pa., or other gloves of similar weight
and quality are required.

G. Face Shield

Nitromieter Mask No. 1, code name IPCO,
from Industrial Products., 2%20 N. 4th St.,
Phifadetphia 33, Pa.or a face shicld of similar
construction and strencth must Le used.

[

()

H. Safety Shield

A very effective safety shield can be con-
structed Jron. thiee pieces of 15" “Lucite”
acryiic ragin wd two 1147 brass piano hingo:
367 dorg tFrumire 2). Two of the pieces of
“Lucite” are recrtangular, 207 x 367 and arve
hinged aong their 367 edges to the third piece,
also rectangulair, 207 x 36”. A center shield
with two side panels sueh as this is self-
supporting and offers protection over a larger
sector of arc than would a single flat sheet of
“Lucite”.

IV, SAFETY

Any piece of giass equipment under pressure
1s subject to faiiure even though all precautions
have been taken to minimize this possibility.
Hence, it is essential that all the safety meas-
ures outlined in sections III, V, and VI ke
followed or that adequate alternates be de-
veloped. In actual practice it has been found
that the frequency of failures of this tvpzs of
equipment is extremely low. Nevertheless, any
possibility of a failure, however remote, should
be guarded against with full safety protection
for the operator. It is with these considerations
in mind that the safety précautiors for this
procedure rave been written.

V. PROCEDURE

The hvdrometer and pressure tube assembly
is fastened into the wire screen guard with
‘hree evenly spaced loops of number 16 copper
wire or its siructural equivalent. The operator
puts on the face raask and leather gloves and
then proceeds <o remove the air from the
pressure ‘ulie. This is done by evacuating to
less than dve millimeters of mercury or by
flushing with either “Freon-12" dichlorodi-
fluoromethane vapor or, preferably, the vanor
of the propellent present in the mixture whose
density is to be determined.

The pressure tube is then connected to the
aerosol container by means of copper tubinrg
and flare nuts. It is filled by opening the valves
on the two containers (the sample must be
taken from the liquid phase of the sample
container). The transfer must be performed
only when the sample is at room temperature
or below: it may be facilitated, however. by
cooling the pressure tube in ice water. The
pressure tube is filled to the point where the
hvdrometer floats half wayv up the length of the
tube and the aerosol container is then removed.

Next. the pressure tube is connected to the
puileyv device and aently lowered into a both

at room temperatnre or below (Note 1), situ-
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ated behind the safety shield as shiown in the
Figure 2. The threc copper wires holding the
pressure tube to the wire screen guard are then
disronnected using gioved hands and the pres-
sure tuhe and o tents allowed o equilibrate
for a period of ien minutes (Notes 2 & 3.
Operuting the pulier wire from the other side
of the safety shieid, the operator draws the
pressure tube up high enough for a reading of
the hydrometer meniscus (Notes 4 & 35). As
soon as the reading is completed thie tube is
again iowered into the bath, where it is allowed
to remain for another five minutes al which
time 2 second reading is taken in the manner
just described. This process is repeated tiil the
readings are constant (Note 6.

When the readings are completed, it is im-
portant that the hrdrometer and pressure tube
first be allowed to cool to room temperature or
below (Note 7). Without removing the tube
from behind the safety shield, the pressure is
relieved by opening the “Hoke” valve, using the
gloved hands. Finally the equipment is taken
apart and cleaned.

YI. NOTES

1) The bath temperature should be at room
temperature or below to insure that the pres-
sures within the pressure tube will be below
100 psig. in all cases. This requirement is im-
posed for safety reasons since i the following
step the gloved hands are brieflv exposed dur-
Ing disconnecting of the wire secreen guard

from the pressure tube.
2) The level of the bath liguid sheuld Le
above the valve u. the cap of the preszure Tub?

in order to assure proper thermal equilibrium.

31

3) When the operator is completely pro-
tected by the safety shield. the face mask and
gioves may be removed.

1) I the pressure tube is lifted only suffi-
clently to read the hydrometer, no difBeulty will
Le encounered in lowering the pressure tube
into the wire guard at the end of the reading.

53) Care shouid be taken to avoid parailax
when reading the bottom of the meniscus sur-
roundirg the hyvdrometer stem. In addition the
pressure tube shouild be alligned vertically sc
as to allow the hydrometer to float freely at
the tir:e of taking the reading. The type of
suspension previously described along with the
pulley arrangement will automatically taxe care
of this latter reauirement.

6) Ten minutes is usually sufficient for the
attainment of thermal equilibrium. However,
complete assurance on this point is obtained by
this method of comparing successive readings.
An idea of the degree of importance tem-
perature has upon the readings can be obtained
from the fact that changing the temperature
of a 5050 solution of “Freon-12" dichiorodi-
fluoromethane “Freon-11", trichloromono-
fluoromethane from 70° to 80°F. will raduce the
density about one per cent. At 180°F. a tem-
perature rise of only 5°F. will lower the
density by the same amount.

73 This mayv be done either by allaw.ag the
tube tc cool over night in the bath with the
heat supply shut off or by lowering the tube
into an auxiliary container of ice water.
Whichever choive is taken, the operator must
be completeir shielded by the safety shi2id at
all times until the tube has been cooled.

Fifth Edition, Main
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DETERMINATION OF SPECIFIC GRAVITY OF AEROsOUS
PYCNOMETER METHOD

A pvenometer has been devvioped, which is
suitanle for measurement of the densities of
liquids at temperatures ahove their normal boli-
Ing points.

Description of Apparatus

The apparatus consists of a high pressure
aerosol bomb of approximately 500 c.c. capa-
city, with a bleed valve at one end aud a
graduated Saran tube and needle valve at the
other. There is a steel nipple about four inches
long between the Saran and needie valve to
provide a small volume as protection against
liquid pressure. Precautions should be taken
during construction of the pycnometer to pre-
vent dead spaces where air might be trapped,
particularly by the nipple entering the top of
the bomb, and where liquid might be trapped
above the Saran tubing. A photograph-of the
apparatus is attached.

Calibration

The apparatus is evacuated and weighed. It
is then filled with distilled water through the
bleed valve until the liquid level is visible in
the Saran t: »ing, and the height of this levei
in the tubing s read after bringing thes an-
paratus to temperatuie in a thermostated bath.
The apparatus is again weighed, and ths
volume caiculated from the weignt of water and
its known density. The volunie of the Saran
tubing per unit length mayv be caiculated from
its inner diameter, or may be measured by 21
ing a known length with water, and weighing
the water.

Precautions

1. Care must be taken at all times to prevent
development of liquid pressure in the ap-
paratus, and particularly for determinations
below roem temperature where the liquid
may expand before or during weighing.

1o

The apparatus must be handled gently
when charged, particularly at lower tem-
peratures, as the Saran tubing is easily
snapped under these conditions. .

3. Consideration must be given to the pressure
limits of the apparatus, and particularly of
the Saran tubing, since its pressure limits
decrease as the temperature is vaised.

(W1

Directions for Operastion

a) The apporatus is evacual=d (70 jess than
2 mn pressure) through the needle valve
above the Sarun tubing, Any air left in the
apparitus may cause a bubbie with a conse-
quent errer in the measurement.

by The apparatus is now detached and warshed
evacuated.

¢) The apparatus is connecied o the formula-
tion container and the connecting line
pumped to vacuum.

d) The bomb is placed in a water-ice bath and
filled through the needle valve liquid phase.

e) The bomb is removed from the ice-bath,
the hleed valve opened, and then the needle
ralve closed. The bleed valve is left open
until the liquid level appears in the Saran
tubing. It is important to make the opera-
tions in the zbove order to prevent develop-
ment of liquid pressure.

f) The apparatus is raised to the temperature
desired, with bleeding as necessary tc keep
the liquid level in the Saran. For measure-
ments above room temperature, the whole
apparatus should be thermostated to pre-
vent condensation in the apparatus above
the liquid level,

When temperature equilibrium is veached,

and any bubbling due te vaporization nas

ceazed, the liguid level is read and the ap-
paratus and saraple are dried and waighed.

The bomb can be used for runs at 07 C..in

which case the bottom of the Lomb may be

chilled in dvy ice before weighing, as protec-
tion against development of liquid pressure.

kel

h) The bomb may be raised to successively
higher temperatures, with bleeding as neces-
sary, to obtain density data over the desirec
temperature range.

Calculations

Wt. apparatus full — wt. evacuated
Total volume

= Density

Errors

Measurements made by this method are sub-
ject to the following possible errorvs:
1) The usual experimental errors. such as
weighing, thermostatic control, ete.. in the
calibration and determination.
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2) "Any hguid remaining above the visible stance being measured, but wiil be on the
liquid level will cause an indeterminate order of 0.0005 zm./ce. for aaronsols.
error. This error should be small if the = . s .

) R 5) The air remaining in the apparatus after
apparatus is properly constructed. : - bP

evacuation muy form a bubble beiow the
liguid level. Assuming the apparatuz to be
evacuated t¢ 2 mm. pressure of air, and ail
of the air to be trapped beiow the hyuid
surface, the error in density wouid be ap-
proximately 0.0001 gm. cc. for a subsiance
with three atmospheres absolute vapor pres-

3) The ciiange of volume of the apparatus with
temperature and with pressure. This may
cause an error in the density vaiue on the
order of 0.0004 gm./cc..

4) The vapovization of part of the sample into sure. This may be minimized by evacuaiion
the free space above the liquid level. The to a lower pressure or by sweeping out the
error in density from this source will de- apparatus with a condensabile gas heiors
pend upon the vapor dernsity of the sub- evacuation.
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Accepted by the Scientific Committee, November 6, 1953
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SAFE FILL FOR AEROSOLS

The committee reported as follows: —

“After consideration of all the factors in-
volved, the Safe-Fill Sub Committes proposes
that the following recommendation he sub-
raitted to the Aerosol Administrative Commiit-
tee: An acrosol container ts considercd to have

a safe-fill if there is present 7'..% headspace
within the container when the contents are
heated to 130° F.”

The complete report may be seen at the
Executive Office of the CSMA. Copies are not
available to be mailed.

Reported by the 3afe Fill Scb-Committee, December 5, 1955
Adopted by the Scientific Comnmittee, May 20, 1956
Approved by the Administrative Committee of the Aevosol Division, May 20, 1956
Approved by the Board of Governors, May 22, 1956
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FOUMCED 1$te

METHOD FOR INTERNAL PRESSURE
DETERMINATION OF AEROSCL PRODUCTS IN
LIGHT WEIGHT METAL CCNTAINERS

Introduction

The purpose in developing this method is to
make available to industry, the Bureau of Ex-
plosives and other Governing Agencies, a
proven method of measuring the true and com-
piete pressure of Aerosol Containers without
adding or detracting in any way from this
pressure.

" Apperatus Required

1. Can piercing pressure measuring device
manufactured by Builder's Sheet Meta!l
Works, 110 Wooster Street, New York 12,
New York.

2. Constant temperature water bath with
automatic temperature ‘contro! having a
maximum temperature variation of plus or
minus 0.5°F. Must have operating rarge of
from T0°F. to 130°F., and must be at least
10” deep and 8” wide.

3. Two thermorn :ters, gravity AS.TAM. =12F
(—5°F to ~215°F.) with 0.5°F. gradu-
atious.

4. Gas supply, preferably through pressure
regulator. Gas should be inert, but must be
unliquifiable under the conditions of the
test. Nitrogen,, compressed air, monochloro-
difluoromethane and carbon dioxide have
been successfully used.

(1]

Stop watch and/or timer.

6. Access to a dead weight tester for gage
calibration. (This may subsequently be
eliminated in lieu of a standard pressure
package if the latter proves feasible).

7. Barometer, mercury.
8. Silicone stopcock grease.

Procedure

Upon receipt of apparatus, standardize gage
over entire pressure range on dead weight

39

—

tester, correcting for barometric pressure to
sea level. This will detect any deficiencies
inherent in the gage caused by shipping, as-
sembling and ete.

Loosen wing nuts holding top plate, and
raise to allow insertion of a pressure can.
Adjust lower wing nuts to about 1 16” below
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can level. Screw gage assembly upward, in
top plate, so that piercing pin is fully retracted
to allow plate to firmly contact bottom seam
of can. Screw light film of silcone grease to can
bottom to lubricate rubber seal. Screw top wing
nuts down tightly. All needle valves should be
closed at this point. Invert apparatus and quick-
ly screw gage assembly down snug, piercing
can. Immerse complete apparatus in 130> water
with water level covering all screw joints.
Open needle valves (1) and(2) and cbserve

all connections for leaks. The apparatus must .

be completel; leak free. Remove can from
apparatus. Place test can in apparatus and
pierce in the same munuer as before. Immerse
can in coustant temperature waier bath with
water level just below valve (1). Container
should be surrounded by at least two inches
of water on all sides. Place ASTM therinometer
alongside can, and second thermometer in cen-
ter of water body. Readings of both ther-
mometers should agree within 0.1°F. If they
do not, inadequate agitation of bath is indi-
cated and must be corrected before proceeding.
Containers must be held at constafit temper-
ature as follows:

12.5 oz. capacity or less — non aqueous
product — 30 mnin.

12.6 oz. canazity or more — 1on agueous
LyndueT - G0,

5 0z. capucily or more — ajqueous product ——
60 min.

After half of immevsion time has elapsed,
quickly remove container and agitate with 6
vigorous up aund down zhakes and replace in
water bath, "Attach prepressurizing iine to
quick disconnect, open valve .(2) and pre-
pressurize gage Lo approximately 5 p.s.i. below
estimated container pressure by careful con-
troi of valve (3) or with pressure regulator.
Close valve (3) tightly. After full immersion
time has elapsed, carefully open valve (1)

“very very slightly until gage needle reacts,

Just perceptively. Close vaive (1) and if gage
needle moved upward, increase the prepres-
surizing pressure avout 2 p.s.i. If gage needle
moved downward, decrease prepressurizing
pressure ahout 2 p.s.i. Repeat careful cracking
of wvalve (1), until gage indicator reacts
slichtly a second timie. Repeat change in pre-
pressurizing pressure until needle movement
reverses or does not occur. If no mover ent
occurs, cpen valve (1), record gage veaaing,
and barcmetric pressure. If movement re-
verses. increase or decrease pressure by 1
p.5.0. depending on indicator movemen:. Qpen
valve (1} and record gage readirg. Tecord
barometric pressure, and correct to sea ievel
This s the true internal vressure of the aero-
sol. If a pressure is desired at another tem-
perature, the bath may be adjusted and the
pressure ourained at the second temperaiure
in the same wayv. Once the measurements are
obtained on a container. the pressure may oe
gradually relieved by closing valve (2). and
opening valves (1) and (3), then disconnec:-
ing apparatus from can. Three cans of a
product should be checked and the average
reading taken as the final pressure.

Approved Sperial Can Pressure Determination Committee. October 6, 1956
Adopted Scientific Committoe, Decoembar 3, 16456
Adopted Admiaistrative Committee. Aerosol Division, Decemper 4. 1936
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METHOD FOR DETER

b3
Vi

g

rO O 1914

INING TRE INTERNAL

PRESSURE OF GLASS AERGSGL PROBUCTS

Introduction

Pressure is one of the most important cri-
teria of an aecrosol product. Feor the glass aerosol
in particular an increase in internal pressure
provides greater latitude in formulation, im-
proved operating characteristics at slightly
below room temperatures and the use of less
expensive propellent combirations. Deyond a
certain point, however, increasing pressure
creates a hazardous condition from the stand-
point of possible breakage and effects thereof.

Since the I.C.C. requires a metal container
for compositions having pressurcs above 25
lbs. psi-gauge at 70°F, this value becomes the
limiting pressure for glass aerosols. There is

a very definite trend to limit pressures to 15

lbs. psi-gauge at 70°F for uncoated glass aero-
sols and specify plastic sheathed glass for pres-
sures up to the 25 lbs. psi-gauge maximum at
70°F. These rizures are also supperted by glass
bottle supplic.s, major fillers and most mer-
chandisers.

No standard method for determining the in-
ternal pressure of glass aeroscls has been pre-
sented to the industry. One is urgently needed.
Ideally, such a method shculd be simple and
rapid; suitable for production contrei. The
present method appears to have these quali-
fications.

Apparatus

1. Pressure Geuge Adapter: The specifications

of this adapter are given in PLATE ONE.
The suggested material is stainless steel,
althougn brass has been used.*
The tapered section is designed to make gas-
tight contact with the upper stem of glass
aerosol valves by insertion within the stem
bore. Where the hole through the upper stem
is not circular in cross-section, the use.of a
rubber sealing washer is suggested.**

o

Pressure Gauge: This gauge is shown as
part of the assembly in PLATE TWO. A
two-inch laboratory test gauge is suggested,

41

range 0-60 lbs. psi-gaure graduated in one
pound divisions. The thread on the gauge
ster must mateh that on the pressure gauge

- PRESSURE SAUCE
= 4ssear3y
r_.‘___] SSEA

Plate Two

adapter. The recommended gauge is U. S.
Gauge Figure 5008, 27, 15" lower make con-
nection, 0-60 lbs., spacification No. 28208.

Constant Tempercture Water Bath: The
bath should have a stirring apparatus and
should be of sufficient size to hold several
dispensers. It should be deep enough to al-
low these dispensers to be completely sub-
merged and surrounded with at least one
inch of water. This will require 2 perforated
shelf or a screen above the floor of the bath.
The temperature should be 70° = 0.30°F.

Berometer: Any standard model,

Fiftn Edition. March 1968
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Procedure

1. Place uncoated glass aeivosols in water bath
at least thirty minutes before testing. Plas-
tic sheathed aerosnls should remain in the
bath for at least one hour prior o testing.

1o

Shake dispenser vigorously under water in
the bath for one minute. Inser: gauge as-
semoly, actuate valve, and shake assembly
until pressure reading becomes constant.
Record pressure.

»w

Remove gauge assembly and shake aerosol
under water for one minute. Reinsert gauge
system, actuate, and record prassure; shak-
ing as before.

4. Repeat Step 3 to obtain a third pressure
reacding.

5. Record barometric pressure.

Calculations

The three pressures obtained in this pro-
cedure will represent a series which diminishes
in fairly linear fashion. In order to arrive at
the true pressure, these readings are exira-
polated to give an “0”th reading, as in the
example:

First Reading: 14.0 Ibs. psi-gauge
Second Reading: 13.7 Ibs. psi-gauge
Third Reading: 13.4 lbs. psi-gauge
Extrapolated “0"h Reading:
14.3 lbs. psi-gauge.
This is the true pressure, under the condi-
tions of measurement.

The barorieter is then read and the gauge
reading corrected to give the true gauge pres-
sure if necessary.

Discussion

Although the apparatus is designed to pro-
vide as small an internai volume as possible,
still, a certain amount of gas or pressurized

{iquid is withdrawn from the test dispenser at

each reading. For airless samples the change in
pressure between readings is due only to a
slight decrease in propellent concentration in
the liquid phase, as required to re-establish
thermodynamic balance. For samples contain-

ing air, both air and propelient gas are with-
drawn from the solution to being the pressure
of the expandsd head space to new equilibrium
condition. Thus the difference of pressure be-
tween readings is greater for air-countaining
sampies. In very extremie cases the difference
may amount to 2.0 psi. at T0°F. and the pres-
sure differential begins to swing from a linear
relationship to a hyperbolic function as a limit-
ing case.

The accuracy of results obtained using the
extrapolation method has been checked using a
large number of compositions. In such tests the
formulations were prepared in metal containers
fitted with pressure gauges. When pressures
were determined using the procedure described
above, variations between the known and extra-
polated “0”th reading were 0.2 psi. or less.
The greatest error was with products of high
air content.

It is felt that results obtained by this test
method are accurate to within = 1.0 psi.
at 70°F.

Modification of Method

This procedure can be adapted to production
or routine pressure checking with but slight
loss in accuracy.

For a given production run an average figure
is del.rmined by expariment for the pressure
Increment between the "0"th and first readings.
This increment is then automatically added to
all other consistent first readings throughout
the run. Variattons of the first reading will in
themselves e indicative of production ancm-
aites, ruch as faulty evacuation of Liotties before
pressure loading, or the presence of entrapped
air resulting from below nermal! mix temper-
atures during refrigeration filling operations.

* A suggested source for pressure gauge adapters is
The Modern Machine Shop
123 North Hazel Stveet
Danville, Illinois

** The adapter has been used successfully with valves
for glass aerosols made by

The Risdon Manufacturing Company
Precisicn Valve Corporation
Valve Corporation of Amevicza, Inc.

Approved by Project Committee on Pressure Detcrmination of Glass Aevosols. May 20, 1934
Approved by Glass Aerosol Sub-Committee, May 20, 1956
Adopted by the Scientific Committee, May 20. 1956
Approved by the Glass Aerosol Advisery Committee, May 29, 1954
Adopted by the Admirizstrative Committee, Aerosol Division, May 20, 1456

Fifth Edition, Marcn 1960
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METHOD FOR DETERMINING THE INTERNAL
PRESSURE OF AEROSOGL INSECTICIDES AND
ROOM DEOGDCORANTS

Introduction

To conform with certain ICC Regulations.
low pressure aerosol formulations of insecti-
cides and room deodorants (20% nonvolatiles,
or less) must have internal pressures not
greater than 40 psig. at T0°F. Pressure
measurements also provide a rapid, though
rough, method for checking on filling ratios and

filling procedures. Abnormally high pressures
" may indicate faulty evacuation of cans before
pressure filling and the presence of trapped air
resulting from below normal propellent tem-
peratures during refrigeration filling.

Many methods of varying degrees of com-
plexity have been devised to determine pres-
sures. All are time consuming and do not lend
themselves to mass production. In general,
pressures taken to the nearest pound are con-
sidered sufficienf for mcat purposes.

Because pressure is a function of tem-
perature, it is very important that the contents
of the can reach the standard working temper-
ature of 70°F. A constant temperature water
bath with suitable agitation is the best mcthod
of meeting this requirement. The samples 10 be
measured require a minimum of 135 minutes in
the bath before testing.

The measuring system should be constructed
in such a way that the pressure is determined
through the dispenser valve and does not re-
quire destruction of the dispenser. The system
is prepressurized with nitrogen or other suit-
able gas.

The dispenser may be in either an upright
or inverted position during measurement of the
pressure. Three shut-off valves are located in
the measuring system. One is positioned imme-
diately below the gage. Below this valve is a tee
with the opening to the outside controlled by
the second valve. This opening is for pre-
pressurizing and for cleaning out the line back
to the valve block by sweeping with compressed
air or gas. The third valve is in the line pre-

e
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Figure 1

ceding the vaive block and is also used to
prepressurize the system.

Apparatus

1. A four-inch laboratory test gage, 1-100
psi. range, graduated in one-half pound sub-
divisions.

2. A jig with valve block for holding the
dispenser and which will activate the valve
when clamped into position. The valve block
has an “0” ring which effects a seal against the
outside of the one-inch valve cup of the dis-
penser and will accommodate most valves. A

Fifth Editon,

March 16
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special valve blocli may be required in certain
cases. Exchangeable valve depiessing pins of
various lengths and shapes complete the ap-
paratus. The hook-up between valve block and
gage (see Figure 2) 15 as follows: Ly Hoke
valve, L.” diameter tubing, gage block, 14”7
pipe of sufficient length to allow the guge to
be positioned above the surface of the water
bath, 1;” tee, 14” Hoke valve and gage. Re-
ducers and connectors for pipe and tubing are
used where necessary. The exhaus: end of the
tee is controlled by another 1.,” Hoke valve.
All plumbing shouid Le Lrass and copper.

e GAGE VALVE

.
= PIPf TEE
8

PREPRESSURIZING
i -
ﬁw
L
1 | AEROSOL
VALVE BLOCK VALVE | | 30M8

)
%/%

- i :
T COPPER TUBE 1

GAGE Brock

YALvE BLOCK

o

VALVES ¢ 5 348y WOKE
HASE PLATE

rigure 2
Apparatas for Pressure Method

3. Constant temperature water bath equipped
with stirring apparatus and of sufficient size
to hold jig and test dispensers. Bath should
be deep enough to allow the dispensers to be
entirely surrounded with at least one inch of
water. This will require 2 screen or perforated
shelf above the floor of the bath. The bath
should be 70° + 0.5°F. At 70°F. a 1°F. in-
crease in bath temperature raises the pressure
of the Official Test Aerosol (OTA) ap-
proximately 0.8 psig.

Procedure

1. Fifteen minutes before testing, place dis-
pensers to be measured in 70°F. water bath
along with measuring jig which has been pre-
pressurized to 30 psig. and in which a spare

44

-

dispenser has been clamped. The valve in the
valve block is opened so that pressure in the
dispenser is being measured. Use of spare dis-
penser prevents inaccuracies with the first test
can, and keeps water out ¢f the jig. Shuke cans
occasicnally 1o help bring the contents more

quickly to the bath temperature.

Figuve 3
Bomb Holder for Pressure Measurement of Aerosols
Scale: Three Quarter
C.S.M.A. Aerosol Scientific Committce, December, 1955

2. After 15 minutes, remove jig from bath
and close valve in the valve block to keep sys-
tem under pressure. Remove spare container
and crack valve block valve just enouzh to
reduce gage reading to the proper starting

Fifth Edition, March 1366
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pressure (30 psig.). Wipe out any liquid that
comes out of the valve block during this
operation. Quickly remove first can to be tested
from the bath with a pair of tongs and wipe off
excess water before placing in jig.

3. After can has been clamped in position,
open valve block valve, tap gage lightly, and
record gage reading. Close valve block valve
and repeat operation for the next can. Replace
Jig in bath every five minutes.

4. Lines should be blown out periodically.
The frequency of cleaning will be goverred by
the type of formulas encountered, and must be
determined by experience. Operation is accom-
plished by back pressuring through the pre-
pressurizing valve after first isolating the gage
by closing the gage valve.

- Discussion |

It is suggested that a standard consisting of
an accurately-filled dispenser having a similar

container ana valve as the test samples be used
to check the proper functioning of the measur-
ing system. The OTA dispenser would serve
satisfactorily to check concave style cans. The
standard should be used to start off a series of
measturements and be used at regular intervals
throughout the series.

The process of prepressurizing should be
done in such a way that the nitrogen will
purge out the air in the system. If the nitrogen
cylinder does not have a reguiator. great cau-
tion must be exercised to prevent damage to
the gage. A vacuum pump may also be used
to draw air from the syvstem. Here again care
must be taken to prevent bending the pointer
and throwing the gage out of calibration. The
use of a compound gage is the best solution.

Prepressurizing may be accomplished most
conveniently and without chance of injuring
the gage by using a dispenser filled with the
propellent gases alone in the same proportions
as the product being tested.

Insecticide Standard Methods Committee
1st Review, March 15, 1955 — 2rd Eeview. Nuvember 10, 1955
Reported November 15, 1935 .
Adopted by the Scientific Committee. December I, 1956
Approved by the Administrative Committee, Aerosoi Division, May 20, 1957

Fifth Edition., March 1966

EID12049



BLANK PAGE

'PAGE4b6



CSMA — AEROSOL GUIDE — DENSIMETRIC ANALYSIS
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METHOD FOR DETERMINING THE VOLATILE -

NON-YOLATILE CONTENT OF AEROSOL PRODUCTS
(DENSIMETRIC ANALYSIS)

Introduction

Two methods have beea developed for de-
termining the volatile - non-volatile composi-
tion of insecticidal and room deodorant formu-
lations. Because of limitations inherent in each,
they are regarded as complimentary. The densi-
metric method is based on the fact that, under
isothermal conditions, the density of an aerosol
formulation is almost a linear function of the
volatile or non-volatile content. The vacuum
distillation method utilizes the percentage
weight loss of a sample held under moderate
vacuum and ambient temperatures as its basis.

Because of the celerity with which densi-
metric determinations may be run, the method
achieves primary significance as a production
control operation. The density of test samples
must be compared with that of standard
samples before the relation of density to volatile
or non-volatile content is possible. It is desir-
able to construct a graph or (preferably) a
table of composition vs. density. using several
samples of accuraely known composition. The
test sample densities may then be converted 1o
voiatile or non-volatile composition.

Apparatus

1. Metal or glass cannister: Diameter 3 to 4
inches; height about 16 inches.

o

Metal or glass cylinder: Diameter 1 inch
minimum ; height about 16 inches. A metal
cylinder requires close attention to final

filling level but is preferred by experienced .

operators. A 215 inch diameter, 83/16” thick
copper disc, to which a 16 inch long, 1 inch
inside diameter copper pipe has been brazed
has been found to be very satisfactory. The
weight of the metal cylinder should be such
that it will overcome the bouvant effect of
the cooling bath in which it will be im-
mersed.

3. Hydrometer set: Range to cover anticipated
compositions. Length 1415 inches minimum.
Scale 0.001 o 2.002 gm. - il per division.

47

4. Thermometer: Scale—30°F. to 120°F. For
three inch immersion. The tharmometer
should be inserted through a cork large
enough to rest upon the rim of the cyiinder.

5. Weighting ring: (Optional) Bore 114
inches. Weight about 200 grams. May be
slipped over glass cylinders to provide added
weight in counteracting bouvancy of cooling
bath.

Procedure:

1. Place metal or weighted glass cylinder in
canister. Pour dichlorodifluoromethane into
canister until liquid level rises to within
L5 inch of cylinder top. -

S

Chill test sample to approximately —20°F.
while still in aerosol container. This is con-
veniently done by submerging the aerosol in
a reserve quantity of dichlorodifluorome-
thane. Puncture dispenser and pour contents
into cylinder, allowing for later introduction
of hydrometer in order to prevent overflow.

3. Pre-chill thermometer by momentary im-
mersion in cooling bath. Adjust co'k posi-
tion on stem io give three-inch immersion
and then check temperature of aerosci com-
position. Temperature should read —20°F.
before proceeding.

4. Pre-chill hydrometer Ly momentary im-
mersion in cooling bath. Raise, allow to dry,
and immediately dip into test solution. Do
not permit hydrometer to bounce. This
causes frost to form on the stem. Read and
record density.

5. Flush cylinder with propellent and aliow
to stand inverted in freezer between an-
alyses. Propellent may be maintained in
deep freeze for short periods or between
samples during continuous operation, al-
though small amounts of additiornal ma-
terial will have to be added from time to
time. For longer periods it is more con-
venient to store propellent in pressure
containers.

Fif:h Edition. M.uren 1066

EID12050



CSMA — AEROSOL GUIDE — DENSIMETRIC ANALYSIS

Calculations

To determine composition from density
reference dala must be available. To acquire
such data u munimum of two known samples;
one containing wbout 1% more volatile ma-
terial than e required amount; the other
containing about 17 less; are tested by the
above procedurs and densities thus determined.
Over a small composition range (up to 5%)
density may be said to vary linearly with com-
position. Accordingly, a graph may bhe con-
structed, or the companion equation:

K (Density —Density )
standard test sample
- % — . = %__
standard test sample

derived, where K is the slope. More conveniently
a short table can be worked out, giving densities
for 0.1% increments on both sides of the opti-
mum compasition.

An alternate method is often used, particu-
larly for formulations having high propellent
content, such as a room deodorant. The density
of a required composition standard sample is
determined. Then the deunsity of the pure pro-
pellent is either determined or found in the
manufacturers literature. These figures are
treated as described above.

Discussion

Mary minor variations may he applied to
this method at :he discretion of the individual.
A sherter (615 incl) hydrometer may be used.
but with serme less of accuracy. Propellents
other than dichlorodifluoromethane may be
used, but generally at greater expense. Because
of the time required to reach the temperature
of —20°F. (Actual B.P.CC1.F, = —20.4°F. at
1.0 atm.), some cperators use —19°F. as the
measuring temperature. Normally, a 1°F. tem-
perature error imparts about a 0.1%
composition error in the determination. A low
temperature toluene or alcohol thermometer

may be used if it is considered desirable to read
temperatures without lifting the instrument
from the cviinder.

Acrogo) conpmsitions havinge pressures of 40

Pt zage or less ot T D have feen found to
ghe at the rute of 0.1% in from 5 to 20

fose e
minutes. depending primarily upon the pro-
pellent content, when held at —20°F. in a
ceyvhinder. The method as described cannot be
recommended for compositions boiling at less
than 0°F. or having pressures greater than
40 psi-g. at 70°F.

Unusual'y volatile formulations are deter-
mined using coolant liquids boiling at tem-
peratures lower than —20°F. Mixed ccolants
may be emploved but conditions must be
identical when determining standard and test
samples. Temperatures below about —40°F.
should be avoided because of excessive frost
formulation and possible separation, gelation
or solidification of the aeroso] formulation.

For aerosols carrying about 90% propelient
the: composition changes by about 0.1¢% for a
density change of 0.0011 gm. ml. At 80% pro-
pellent the corresponding density change is
only 0.00095 gm./ml.

Certain eccmpositions—notably residual insec-
ticide types—are found to deposit toxicants
whet chilled to —20°F. However, this does not
seer to impair the accuracy of analysis; prob-
ablv because the standard determinations ave
subjiect to the same difficulty.

While developed for inseccticides and room
deodorarts. the method is not limited tc the
analvsis of these formulations but has oeen
used with ~omnlete success with mothproofers,
insect repelients and even aerosol colognes.

The most widespread applicaticn of the densi-
metric determination is in production pre-
checking of single-staged aerosol batches.
Sampies are withdrawn from mixing tanks inte
aerosc! containers fitted with screw type shells
and attached “Tap-A-Can” valves. These sam-
ples must be approved before lots are used.

Reported by the Insecticide Standards Sub-Committee, December 12, 1955
Adopted by the Scientific Committee, May 20, 1956 }
Adopted by the Administrative Committee, Aerosol Division, May 20, 1956
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METHOD FOR DETERMINATION
OF VOLATILE —NON-VOLATILE RATiIOS
OF AEROSOL FORMULATIGNS
VACUUM DISTILLATION METHOD

Scope

This methed was designed primarily for use
with aerosol insecticides and room deodorants
in which the formulation does not contain meth-
ylene chloride or volatile active ingredients.
It is particularly useful for formulations that
precipitate at low temperature (—20°F) or
contain suspended solids. The Densimetric
Method of Analysis is recommended for those
formulations not containing solids at low tem-
perature (—20°F) or that do not have volatile
active ingredient components which interfere
with the vacuum distillation method.

Equipment Required

1. Vacuum source which: will produce about a
28” vacuun.

Thief equipped with needle valve.

[Rv]

3. Balance accurate to 0.1 gram.
4. Three 123¢cc vacuum Evlermeyer type flasks.
5. Capillary tubing (may be made from dis-

cardec thermometer).
6. Hot water bath (120°F).

-1

Stoppers, vacuum tubing, etc.

Procedure

Three samples should be analysed simul-
tareously from the unknown dispenser. If pos-
sible, a sample should be prepared containing
identical ingredients as compared to the
unknown being analysed, having a known non-
volatile content to check the general procedure.

1. Clean the exterior of the sample(s) to be
analysed.

o

Attach thief to the dispenser at a point
where the maximum amount of liquid

ot

may be wiindrawn from the dispeunser
piercing in :he liguid phase. Withdraw a
small amount of sample through the
needle valve. allow to drain and weigh.

Clean and weigh vacuum flasks with
stoppers and capillaries in place (record
as flask tare). A single hole stopper
should be placed in the vacuum flask with
the capillary extending ail the way to the
bottom coruer of the flask. Thus, the flask
can be tilted so that air being introduced
through the capillary can bubble through
a maximum amount of liquid.

Withdraw sample through thief inte
~acuum flask placing the end or outlet as
far into the flask as possible, Withdraw
approximarely 30 grams, close needle
valve. allow to drain and reweigh. Repeat
+his sampling procedure into other two
previously weighed dasks.

and allow pronellant to boil of through
side arm.. When boiling has subsided,
geatls apply vacuun: to flask to avoid
excessive hubbling and resultant loss of
liquid. Apnly continuous vacuum at 120°F
for approximately thirty minutes. Release
vacuum and swiri fAask gently. Reapply
vacuum for about thitrty seconds. Kepeat
three or four times and weigh. At this
point. the known sample should be sub-
jected to several brief vacuumings with
weighings after each one. The point at
which the correct percentage of non-
voiatile is reproduced (end point) should
be used to determine the percentage of
non-volatile in the unknown samples.

In the event that a known eannot be pre-
pared. a series of vacuumings and we:ch-
ings shou'd be carried out on the unknewn

F:fth Edition. Mareh tand
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until weight loss appears slight and
reasonably constant. Once the procedure
is established, weighings may be elim-
inated untii the final end point is reached.
Record final weight as flask plus non-
volatile weight.

Calculations

Total sample weight equals total weight
minus can tare (4).

Non-volatile weight equals flask plus non-
volatile minus flask tare.

Percent non-volatiie equals

non-volatile weight

total sample weight x 100.

Discussion

The above procedurz generally appears to be
satisfactory for most products within the scope
of the test. Modifications may be made to make
it more suitable to fit a specific purpose. For
example, it may be undesirable to attach a thief
to a dispenser because of destruction of the
container making it necessary to sample the
container through the aerosol valve. This may
be accomplished by weighing the sample and
introducing it into the vacuum flasks by spray-
ing into a short length of plastic tubing which
can be fitted rather ~losely over the nazzle. The
tubing is projected as.far into the flask as pos-
sibie through a cotton plug, the samiple is taken

Approved by the Insecticide Standards Sub-Commi
Approved by the Scientific Comunitice, I°
Adopted by the Administrative Committes, Aercsol Divi

and the tubing i3 simply dropped into the flask
having Leen included in the tare weight of the
flask previously. A smail bit of cotton, or some
other suitable absorbing material, should be
included to wipe off any excess liquid from
around the base of the valve wiich does not go
into the tube. This also must be included when
taring the flask and should be dropped into the
inside of the flask when used.

If at all possible, a vacuum line shoulid be
equipped with a gauge to indicate the vacuum
being produced. This is particularly necessary
since the propellant being pulled off through
the vacuum line is quite soluble in the oi! and
could efiectively dilute or thin the oil in the
vacuum pump, resulting in a_ioss of vacuum
produced.

The 120°F. temperature to which the samples
are subjected was selected to avoid decomposi-
tion of insecticidal ingredients so that the non-
volatile portion could subsequently be used for
entomological tests. If this is unmnecessary,
higher temperatures may be used but with a
shorter vacuum time as determined by trial and
error. Care should be taken to avoid excessive
distillation as it is possible to distill some rela-
tively high boiling materials and thus come up
with a low answer. Also, a low answer will be
produced if any liquid material is spilled or lost
during the course of the analysis. High results
are caused by incomplete distillation generally
indicated by significant weight losses when
vacuum is applied.

2, 1936
sion, Dlecember 4, 1955
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METHOD FOR DETERMINATION OF sOLIDS
CONTENT OF AEROSOL COATINGS

Sumimary

Knowiedge of the solids content of an aerosol
coating car. be useful information for predict-
ing the performance of the product. In general,
coatings of high solids content are to be pre-
ferred because they give greater coverage and
protection ‘o the substrate being coated. Vari-
ous techniques are available for determining the
solids content of conventional coatings. but a
suitable method for aerosol coatings was not
available neretofore. It was desirable, therefore,
to develop a simple method for aerosol coatings.
A limited amount of experimental work indi-
cates that good results can be obtained with
a minimum of technique and equipment. The
method is described below.

Apparatus
1. Flexible aluminum foil flat-bottomed

dish. 3-in. x 4-in. x 13} in. (depth), (can

be obtained from Quaker City Products

Co., Philadeiphia, Pennsylvania).

Oven maintained at 120°C.

3. Torsion czlance with a sensitivity of 2
mg. and a seale graduated in divisions of
10 mg. )

4. Fachities for obtaining a temperature of
0°C. Zor at least 2 hours.

o

Procedure

Tumble ov agizate dispensers of the aerosoi
coating product for at least 24 hours prior to
testirz. Weigh an aluminum dish with the
cover and a dispenser of the aerosol coating
product under test (at room temperature).
Sture both the dish and the dispenser at 0°C.
for 2 hours then shake the dispenser for 5
minutes by hand. After shaking, spray ap-
proximatelr a 10-gram sample of the aerosol
coating product into the aluminum dish from
a distance of approximately & fo 8 inches.
Allow the dispenser to rise to room temper-
ature (in 30 minutes) then reweigh. Place the
cover of the aluminum dish on loosely, allow
the dish to come to room temperature in about
30 minutes (this will allow the retained pro-
pellant to evaporate) then place the dish

(uncovered) in an oven at 120°C. for 3 hours.
Weigh the dish after it reach rcom temper-
ature (in 39 minutes).

Calculation of Solids Content
The solids content of produc: under :est is
then calculated as showu below:.
\exght of feSxdue in aluminum dish . 190 = o Total
Loss in weight of aerosol dispenser Solids
(Solution
basis)
Duplicate determinations should agree with-
in 0.2%.

Standard Lacquer

The nitrocellulose metal lacquer shown be-
low (formulated for aerosol application) was
used in the development of the above pro-
cedure. Good agreement was obtained among
severai determinations on the same dispenser.

The lacquer should be used as control.

Nitrocellulose Metal Lacquer

RS Nitrocellulose, 14 sec. . 3
Cellolyn 502 (60% in Xvlene) .9
Dibutyl Phthalate . 2
BH Dispersion No. 1'% 24
Methyi Isobutvi Ketone . 49
3

3

3

Butyi Cellosolve
Isoprovanol
Alcohol, 2B s

Calculated Total Solids, ¢ by
Weight . 21.0

Aeroso! Application of Above lLacquer
(Package in a 12-o7. dispenser
with a typical aerosol valve) "

Above Lacquer 170 grams
Freon 12 170 grams
Calculated Total Solids, % by

Weight 10.5

(1) The Precision valve. Model I (Precision
Valve Company) and the Danvern aerosol
valve have given good results.

(2) Can be obtained from RBH Dispersions
Division of Interchemical Corporation.

Approved by the Protective Coatings Standard Methods Sub Con}m_ittee. Aprii 26, 1954
Adopted by the Scientific Committes, May 20, 1956 N amp
Adopted by the Administrative Committec, Acrnsal Division, May 20, 1954
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METHOD OF DETERMINATION OF

THE PARTICLE-SIZE DISTRIBUTION

CF

SPACE INSECTICIDE AEROSOL

Principle

The aeroso! is drawn into a wind tunnel so
that the individual particles deposit on a ro-
tatitig microscope slide. The particles on the
slide are counted and classified by size. A suit-
able correction is applied in order to calculate
the particle sizes in the original spray. This is
an adaptation of methods previously described
by Yeomans et al. (Ref. 1) «nd Bower.

(Ref. 2).

Apparatus

Wind twnael: a tube about 18" in diameter
and 4’ long. This tube may be attached with a
hinged joint to a compartment which contains
the exhaust fan and slide rotator. The fan
(nominal capacity of about 2400 cubic feet per
minute) is operated at reduced voltage and
speed so as to give a wind velocity in the tunne!
of 500 = 100 feel per minute. (Note 1),

Slide rotator: a small motor-driven arm fitzed
with a niicroscope-slide holder and a counter-
balavce. Tue radius of the center of the siide
1s 4”. The slide is held with its 37 side parallel
to the axis of the tunnel. The 1”7 end of the slide
i1s tilted 4G° forward in the direction of
rotation. The slide rotator is operated at
450= 50 rpm. (slide velecity 10.7 = 1.2 mph.)
(Note 2).

Microscope and accessories: a standard mi-
croscope fitted with a 10x ocular lens containing
a 50-division micrometer disc, a 10x objective
lens and a mechanical stage. A filar micrometer
may be used for greater accuracy. The mi-
crometers and the fine focus adjustment must
be calibrated in microns per unit, using a stage
micrometer slide as standard. Ordinary 1” x 3”
microscope slides are used for collecting the
droplets and for covering them to prevent
evaporation before they are counted. The cover
slides are supported by paper shims. These are
17 x 37 pieces cut from heavy paper or light
card stock. Three holes 33” in diameter are cut
in them and ore side is marked “UP". (Note 3).

ot

¢2

Preparation of Slides

The slides must be treated so that the oily
droplets will not spread but will remain
separate as small convex lenses on the surface.
The slides are thoroughly cleaned, rinsed and
dried. They are then dipped in a 10% sclution
of “Dri-Film” SC-87 (General Electric Com-
pany) in toluene, drained carefully and dried
at 180-220°F. for 30 minutes. They should be
exposed to moist air or rinsed in acetone before
use. They may be repeatedly rinsed with ace-
tone and reused. When the droplets no longer
form distinct lenses, the slides should be re-
cleaned and recoated. The slides should be
stored in a dust-tight box and their surfaces
should not be touched before the spray sample
is collected.

Operation

The aerosol units to be tested arc placed in
a water bath at 80 = 2°F. The ventilating fan
iz started and its speed is regulated to provide
the standard wind velocity of 5300 = 100 {t, per
minute. A treated slide is placed ' the slidz
rotator. which is started and regulated to
459 = 50 rpm.

The aerosol unit is held with the valve at the
axis of the wind tunnel, about 6" in. frem the
open end. A piece of cheesecloth (s placed ovev
the valve of the aerosol unit, and the valve is
opened. After about 1 second’s spray (to bring
the valve to a steady state and give a typical
spray). the cloth is removed from the valve for
about one-half second, and the spray is allowed
to travel down the tunnel. The valve is then
closed and the motors are stopped. The slide
is removed from the holder and promptly
covered. (Notes 4, 5).

Determination of Particle-Size Distrilution
The diameter of a droplet as measuved on the
slide must be corrected for the spread that has
taken place. so that the diameter o the origira
sphere can be determined. As the spherica

Fifeh Edinooon March 1062
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droplet impinges on the slide it becomes a con-
vex lens. The spread correction factor can be
found by measur:ng the diameter and the focal
length of this lens by the following method as
deseribed by May. (Ref. 3). The flar mi-
crometer s nited to the microscope. the sub-
stage condenser s removed and the flat side
of the substage mirror is used. Using the
mecharnical stage, the field within one of the
holes of the cover support is scanned. Every
fifteenth drople: is measured for a total of 13
droplets so tha: about 200 droplets have been
scanned. The diameter (2A) of each selectad
droplet is measured accurately with the filar
micronieter.

The focal lengzzh (f') of each selected droplet
is measured by the fol'owing method: The cali-
brated fine focus adjustment is set on zero, and
the plane of the slide is brought into sharp
focus by using the coarse adjustment. At the
proper setting, the boundary of the droplet
appears as a ring which is alternately light or
dark as small changes are made in the focus. A
window or other wide light source more than
two feet away is used. The microscope tube is
now raised by using the fine focus adiustment
until the light source cr the bars of the window
are brought into sharp focus as seen through
the droplet. The focal lengths so measured are
recorded along with the corresponding di-
ameters on the report sheet. The ratio of the
focal length to the diameter (f7°23) is calcu-
lated and listed Zor sach droplet. The average

value of this razio is determined and is cor- "’

rected by multip'ving by (V, F). the ratio of
the scaie factors which corrects the filar mi-
crometer (F) ard the fine focus adjustment
(V) settings to actual micron values.

The spread correction factor (C) is shown
in Figure 1, which has been constiucted from

262

!
I
!

0.55}

' | ;

CORRECTION \ :
8590 — “gacTor (C) - l
et l \ !
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| -
0.35] ; ; T~ ]
L t i l | { i '
ICORRICTES AFRASE 74710 FCR DROPLETS 0 SUIDE (/e ) (7. 0A)
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Figure 1

May's data. (Hef. 3). Using the average value
of the ratio of the focal length to the diameter
of the individual droplets, (V,'F) (24},
record the sproad correction factor «(C) from
Figure 1. {Nowe 6;.

The dropiets on the slide are now cizssified
by size. The filar micrometer is removed and
the 10x ocular leus containing the calibrated
ocuiar micrometer (M microns per unit) is in-
serted into the microscope tube. The diameters
of 200 consecutive droplets are measured by
means of the ocular micrometer. Each particle
1s measured o the aearest half unit on the
micrometer scale and classified accordingly. A
tally sheet is prepared (on the back of the re-
port sheet) showing the numbers of particles
(f) In each of the different size classes. For
example, a particle estimated to cover 2.7
micrometer divisions is counted as being in the
2.5 class; a particie estimated as covering 2.8
divisions 1s classified in the 3.0 class. All the
particles counted as being in a certain class are
assumed to have the standard diameter of that
class (such as 2.5, 3.0, etc.). These numbers are
called scale class marks. Each scale class mark
is then multipled by the product «(CM) of the
spread correction factor and the scale correc-
tion factor for the ocular micrometer to give
the class mark (d), the diameter in microns of
the orisinal spherical droplets.

Report

The data should be reported on the basis of
the cumuiative weight percent of the spray
which has a particle-size less than or equal %o
5, 10, 15, etc., microns. The mass median dia-
meter, that is, the diameter at 50 cumulative
weight percent, shouid also be reported.

Multiply the number of particles (f) in each
size class by the class mark (d). This product
(df) is propor:ional to the weight of aii the
particles in this size class in the original spray.
(Note 7). Add all these products and list the
subtotals (= :d.f,) opposite each class mark.
opposite each class mark. Divide each subtotal
by the total (=°d.f.) to get the cumulative
weight percent at each class mark.

Particle-size distributions often follow a
logarithmic normal distribution. curve. This
can be plotted as a straight line by using

" logarithmic probability graph paper (Codex

Book Company. Inc.., Norwood. Muss., #3128).

Plot the values for the cumulative weight
percent at the class marks (particle diameters).
and draw the bost smooth curve through these

Fifth mdéition, Maren e
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Q

Figure 2

Aerosol Particle-Size Distribution

SPREAD CORRECTION Date {25756
Droap Filar Mier. Diam. Focus Ratio Sample OTA No. 1
No. Left Right 24 £ “9A
Notehook 37-136
1 173 211 33 62 1.88
o 25 51 26 48 1.85 Rotor Speed 100 RPM
3 510 550 10 7 1.93 Fan Speed 825 RPM
4 655 633 28 58 2.07 _
5 600 646 46 97 2.11 Factors (microns per unit)
6 920 1000 80 192 2.40 Filar (F) 0.967
7 533 602 64 205 3.20 . .
7 1 (V) 1.00
8 246 328 82 200 2.44 Vertical (V)
9 91 188 97 254 2.62 Ratio (V'F) 1.034
10 47 504 31 99 3.19 Ocular (M) 15.1
11 600 633 83 192 2.31 Q a
Spread Corr. Factor (C) 0.438
12 470 552 82 178 2.17 P (€) 0.43
13 75 152 77 164 212 Class Mark Factor (CM) 6.61
Average /24 2.23 Corr. Av. (V/F) (f'2A) 241 REPORT
q Diam., Cum.
DISTRIBUTION microns wt. %
Scale Class Cum.
Class Mark Freq. Weight Wt Cum. 5 4
1 6.6 50 230 330 6.8 15° 30
1.5 9.9 32 317 647 133 20 50
2 13.2 51 673 1320 27.2 25 70
2.3 16.5 51 512 1832 37.8 30 83
3 19.8 34 67 2505 51.7 35 92
3.5 23 16 370 2875 59.3 49 96
4 26.4 40 1056 3931 Si.1 45 98.4
4.5 29.7 8 238 4169 86.0 50 95.4
) 33 S 264 41433 91.5 20 50
5.5 36.4 2 73 4506 5.0
6 39.7 3 119 4625 95.4
6.5 43.0 3 129 1754 98.1
7 46.3 2 3 4847 100
— O ‘ L—— — points as shown in Figure 3. The curve thus
: = ~ . obtained represents the total particle-size dis-
o —— pammice T e ; tribution produced by the aerosoi unit at 80°F.
#TTTTT DameTER, T ; For the report, record the cumulative weight
N MICRONS T percent at each diameter 5, 10, 15 . . . 50
e S S o microns from the curve. Also list the diameter
; j Pl T A . .
, ; A[/' T . at 50 cumulative weight percent as the mass
° { AL 1 | median particle-size.
r M T
: — : - A particle-size analysis of the CSMA official
s ] — test aerosol insecticide 1955-1960 on the proper
i T T i ; type of report form and graph paper is shown
| N as Figures 2 and 3.
‘ : ' i | i ! ' E Estimation of Error
c.,.mm}f«},a;- e Since only 200 particles are counted, some
Figuce 3 size classes contain very few particles. The cu-
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mulative weight percent calculated for such a
size class may be somewhat inaccurate. An
estimate of error at each class mark is given
by the equation

Error (G¢) = = 109

where X'd.*f, is the cumulative sum of the
products (d*f) of the number of particies (f)
in each size class, up te and including the one
for which the error is being calculated, times
the square of the corresponding clazs mark
(d°) ; and =»d,f, is the sum of ali the products
(df) of the number of particles (f) in a size
class times the corresponding class mark (d).
This sum will already have been computed in
calculating the cumulative weight percent at
each true class mark.

Two out of three separate determinations
will fall within the range defined by the above
function. If greater accuracy is required, more
particles must be counted.

Notes

1. The wind velocity should be measured at
the axis of the tunnel. The velocity may be
correlated with the voltage on the fan motor,
or the rate of rotation of the fan, so that the
wind velocity need not be determined before
each run. .

2. The “Visutac”, 2 amall hand-held strob-.

oscope. is recommended for standardizing the
speed of the ventilating fan and of the slide
rotator. This instrument is made by the Boulin
Instrumert Corporation, 65 Madison Avenue,
New York, New York.

3. The slides must be covered tn prevent
evaporation of the droplets. Microculture
slides having a spherical councavity may be
used, but this introduces some distortion and
requires constant refocusing of the microscope
as the droplets are counted. Any c¢over used
must leave 200-300 microns air space above
the collecting slide.

4. One of the paper cover supports is placed
on a paper towel and several drops of in-
secticide concentrate are distributed around the
border by means of a dropper. This paper is
laid carefully over the exposed slide and a
cover slide is placed over the paper. This
“sandwich’” may be held together with scotch
tape at the ends. The droplets must be on the
upper surface of the lower slide. Additional
drops of concentrate mayv be added to the

paper between the siides, if necessary, to keep
the paper moist. Insecticide concentrate is
easily coliected by spraying the acrosol unit
directly into the large end of an empty drying
tube. The concentrate, containing little or no
condensed moisture, is collected in a vial at
the small end of the tube.

5. The proper time of exposure is import-
ant. One-half second is usually about right for
space Insecticides. Very fine sprays may re-
quire a longer time. Coarser sprays will re-
quire a much shorter time. The clear area
within one of the holes should contain 600 to
1000 droplets. The proper coverage can be
determined by a quick visual inspection.

6. The refractive index of the concentrate
is assumed to be 1.3. Kerosene has a value of
1.44. Aromatic or chlorinated solvents or in-
secticides raise the value towards 1.5. The OTA
concentrate obtained as in Note 4 had a value
of 1.492.

7. The rotating slide in the wind tunnel
does not coliect particles of different sizes with
equal efficiency. A higher proportion of larger
particles is collected than of the smaller par-
ticles in the same aerosol spray. The number
of particles counted in each size cless must
be divided by the relative collection efficiency
for that size ciass in order to correct for the
sampling bias of the apparatus used.

The weight of exca particle is proportional
to the cube of itz diameter. Therefore. the
relative welght of the particles collected in
each size ~lass is deterriined by multiplying
the number of particles found in that size class
by the cube of the class mark, and dividing by
the efficiency of collectior on the microscope
slide.

For particles having diameters up to ahout

50 microns, the efficiency of collection in this
apparatus, operated as defined, increases di-
rectly with the sguare of their diameters.
Therefore, the relative weight of particles in
each size class in the original spray can be
determined by multiplying the number of par-
ticles counted in that size class by the class
mark: that is, by the diameter cubed divided
by the diameter squared.

References

(1) Yeomans, A. H.: “Directions for Determining
Particle Size of Aerosols and Fine Sprays, ET-287,
USDA, Bureau f Erntomalogy and Plant Quarantine,
May, 1049,

Fifth Edition, March 1964

EID12058



CSMA — AEROSOL GUIDE — PARTICLE SIZE

. , and Rogers, E. E.: “Impinging Aerosol
Particles on a Microscope Slide,” IN2-25, ibid., Feb-
ruary, 1951.

, “A Method of Determining Particle Size of
Liquefied-gas Aerosols,” ARS-33-5, USDA, Agricul-
tural Research Service, March, 1953.

(2) Bower, F. A.: “Procedure Used by the ‘Kinetic’
Laboratory for Determination of Particle Size Distribu-
tion of Aerosol Sprays,” “Kinetic” Laboratory, E. 1. du
Pont de Nemours & Company, Inc., February 21, 1953,

(3) May, K. R.: “The Cascade Impacto:r: An In-
strumen- for Sampling Coarse Aerosols,” J. Sei. Instru-
ments, 22, 187-195 (1043).

Approved Particle Size Sub-Committee, May 8, 1956
Adopted by the Scientific Committee, December I, 1956
Adopted by the Administrative Committee, Aerosol Division, December 4, 1956

S7

Fifth Fdition, March 1968

EID12059



BLANK PAGE

"PAGE 58



CSMA — AEROSOL GUIDE — DEL'VERY KATE

AR AT

.‘“";.:»‘gv"‘ MR

ji ¥y et e ld i
¥ cousoes e

L T

“

METHOD FOR DELIVERY RATE

OF AEROSOL INSECTICITES

Introduction

The delivery rate of an inseccticidal aerossl
dispenser is determined by measuring the quan-
tity of material atomized by the valve in ten
seconds. The duration of discharge and the
temperature of the container and contents must
be carefully controlled to obtain results that
will correlate with subsequent test results.

Delivery rate tests assist in evaluating one
aspect of valve performance and are considered
a prerequisite to both bioclogical and storage
tests. Biologicai tests are frequently made with
one or two dispensers selected from a group
similar in all respects except delivery rates.
When it is desirable to select dispensers with
equal delivery rates, two or three tests should
be performed on each dispenser. In the case of
storage tests, & single delivery rate test is per-
formed at each examination period to conserve
the cortents and extend the life of the dis-
penser.

Equipment

Water bath, maintained at 80= 0.5°F. with
a screen or perforated metal shelf 1-inch above
the bottom of the bath.

Stirrer, air-driven.
Balance, one-tenth gram scale.

Stop watch or electric timer, (an efficient
timer can be assembled by mounting a card-
board disc three or four inches in diameter on
the shaft ¢f a 30 or 60 RPM motor. A single line
from the center to a point on the circumference
of the disc assists in counting the revolutions.)

<

AND ROOM DEGDORANTS

Procedure

Eemove the protective cover and other de-
tacnable materials from the dispenser. Activate
the valve for 3 to 5 seconds and weigh the dis-
penser to the nearest 0.1 gram. Place the :lis-
penser on the shelf in the water bath which is
at the test teniperature of S0= 0.5°F., for 10
minutes. Keep the dispensers in an upright po-
sition, spaced 1-inch apart and covered with 3
inch of water while in the bath. Circulate the
water in the bath with an air-driven stirrer.

At the end of the 10-niinute period remove
the dispenser with beaker tcngs and place it in
an exhaust hood. Immediately open the valve
completely for a period of 10 seconds. Dry the
dispenser with a cloth or towel anr use a blast
of compressed air to remove moisture from the
vaive mounting cup and container scams. Re-
weigh the dispenser and record the difference in
weight.

The results of each test are reparied as de-

Hvery rate in grams per secend and caleulated
as Tollows:

A
Delivery rate, gm.’sec. = —————

- & 10 sec.
A = loss in weight in grarms.

Repeat the above procedure if duplicate tests
are made on dispensers.

This method was experimentally evaluated
using the 1949-1950 official test aerosol formu-
lation. It is felt that the test method will apply
to ail products of a like nature.

Approved Insecticide Sf.andard Mathods Sub-Committee
Adopted by the Scien-ific Commiti~e
Adqpted by the Administrative Committee, Aerosol Division

29

Fifth Tditicr. March 1998

EID12060



BLANK PAGE

'PAGESD



INSPECTION PROCEDURES FOR
GLASS AERQOSOLS

In view of the hazard involved in the use
of glass containers for aerosol products, the
C.S.M.A. Glass Bottle Advisory Committee has
directed that standard pretesting procedures
be established to recommend optimum filling
methods, which will insure marketable pres-
surized products presenting a minimum of
danger to the consumer.

A summary of pretesting procedures is pre-
sented herewith to serve as a guide for present
and potential packagers of glass aerosol prod-

. ucts. These methods have provided excellent

results in the field, and are listed in descending
order of occurrence after receipt of containers
from the glass manufacturer as follows:

1. Specifications
a) Bottle Capacity

The irternal volumes of randomlyv se-
lected bot.'2s, with valves inserted, are de-
termined to insure tha: the headspace will
be adequate to prevent a liquid-fill condizion
from developing under any anticipated com-
bination of filling volume and temperatute.

b)Yy Otler Bottle Dimensions

Overall height, weight. plastic coaling
thickness and neck diameter specifications
are sampled to determine acceptance of
bottlez on the filling equipment, with par-
ticular emphasis on attainment of satisfac-
tory valve sealing. Specifications are to be
supplied in blueprint form by the container
manufacturer.

2. Visual Inspection

Units are sampled for visual observation
of possible defects in the glass or external
plastic coating, which may have been imparted
during the manufacturing process, or in transit
to the filler.

3. Cleaning

Dottles are submitted to a Gltered. dryv aiv
blast prins o loading, norder co remove dict

or lint particles, which might otherwise pre-
sent an unsightly appearance in formviations
packaged in transparent units, or cauze valve
clogging upon spraving.

4. Pressure Test

All aerosol botties mus? be able to withstand
a minimum air pressure of 125 psig without
bursting. This test serves as a nositive check
on glass distribution in the bottle, and elimi-
nates those units exhibiting flaws obtained in
handling prior to aerosol packaging. A suitable
shield must be provided to protect plant per-
sonnel from passible injury occasioned by glass
fragments during this test.

.

3. Evacuation of Entrapped Air

Adequate precautions must be observed to
remove air from the bottles during the filling
process, in order to maintain product vapor
pressures in oecordance with theory, and within
the maximum limitation of 25 psig at Ti°F.
Various methods are utilized for tnis purposc
as follows:

a) Refrigeration Filling

Product filling tempeoratures are con-
trolled in order to provide the velatilization
of sufficient propellent to dispiace air prior
to vaive closure.

b) Pressurc Filling

Following concentrate loading, o vacuum
is drawn on the container headspace to ve-
move air prior to valve closure. An alterna-
tive methed involving introduciion nf a
smail amount of Propellent 12, which
flashes off to displace the air, may be util-
ized in licu of the vacuum method.

6. Vapor Pressure Determination

The internal pressure of ulass aerosol
products may be dotermined in aceordance with
the standard method pronased by the C.SMLAL
Glass Aerosol Sub-committeo.

Fifth Edition, March 1676
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7. Water Bath Test

Filled units may be subjected to immersion
in a water bath generally maintained at a tem-
perature below the deteriorating point of the
formulation perfume component. Present prac-
tice usually involves a temperature of 100-
110°F with an adequate immersion time com-
mensurate with proper attainment of tempera-
ture equilibritm conditions. This test provides
a check on improper valve closures and possible
over-filling on the line.

v
-

8. Final Inspection

The units receive a final visual inspection
for filling height, and for possible dirt or
scratches on the exterior surfaces of the bottles
or coatings to insure proper esthetic appear-
ance. The filling heighit of opaque coated bosties
may be checked in many cases hy passing the
bottles in front of a strong light source. Valves
are briefly actuated to check performance, and
the units are boxed for shipment.

Approved by the I'roject Committee on Pretesting Glass Aerosols, May 20, 1957
Adopted by the Scientific Committee, May 20, 1957
Approved by the Glass Policy Advisory Committee, May 20, 1957
Adopted by the Administrative Committee, Aeroso! Division, March 21, 1957
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METHOD FOR STGRAGE TLSTS
OF AERGSOL INSECTICIDES

Introduction

Aerosol insecticides are subjected to storage
tests in order o ascertain the shelf-life of the
complete package and to evaluate the degree of
suitability of the valve and container com-
ponents for their intended uses. It is imprac-
tica! to promulgate a set procedure for con-
ducting storage tests since variations will be
necessitated by differences in the ultimate ob-
jective. For example, the primary interest of
one investigation may be in valve evaluation,
while another may be principally concerned
with container suitability or the shelf-life of a
new product in an existing package. It follows
that storaze test methods must be flexible
enough to accommodate the small procedural
changes thus required. An attempt will be made
only to outline the principles to be observed in
establishing a definite procedure in order to
allow the incividual investizator the preroga-
tive of adap: g these to satisTy his particular
requirements.

There are three major points that shouid be
borne in niind when a storage test of aerosol
containers is to be made. First, sufiicient
samplas shouid be available to replaze any con-
tainers that fail during the courss of the test
and to make it possible to.later extend the stor-
age period, if desired. There is nothing more
discouraging than reaching the end of a long
storage test with a quautity of samples which,
due to unusual! conditions arising, are insufii-
cient in number o provide a sound basis for
drawing valid conclusions. Second, it is ex-
tremely important that the examinations of the
test pack be conducted according to standard-
ized procedures and at regularly scheduled in-
tervals. Only if this rule is followed can there
be any assurance that important developments
will not be missed and that the results will cor-
relate with those of other storage tests. Third,
the examinations should be made by personnel
familiar with the problem being investigated
and well qualified to evaluate the condition of
the containers. valve ccmponerts and product.
It is highly desirable to have the same indivi-
dual conduct all the examinations of a given

test pack since most of the Jata is not obteined
by direct measurement and is thercfore not en-
tirely objective in nature. This and a stand-
ardized examination procedure wiii du much to
minimize the effect of the numaun element.

Before any samples are committed to stor-
age, certain information should be made avali-
able. So that the test pack can be intelligently
set up, all pertinent background information
concerning the problem should be assembied.
Certain tests should be conducted to eliminate,
insofar as possible, defective con‘siners or
valves from the tests, although tha frequency
of such defects should certainly be recorded.
Te muke this segregation possible, pressure de-
terminations and hot bath, viai leakage and
spray tests should be made on each filled con-
tainer. Conditions of filling and handling shouid
approximate as closely as possible those that
would be encountered commercially.

There are two types of storage t2:ts that may
be performed with aercsol insacticides. Th2
first is the so-called “live’” storage test, in which
the valvas are aciuated and the deterininations
nade 3t relatively frequent interveais. The pur-
pose is. of couvse, to zimulate couditions on-
countered during use of aerosi dizpansers. The
second type of test, often referrwd o az “‘dead”
storage, simulates conditions found in we
house storage and is peviormed vign e
information is sought.

Live Storage Test

Containers for “live” storage tests are gen-
erally stored at room temperature. In addition.
a higher temperature storage, e.g., 98°F., is fre-
quently employed. Use of the latter storage
temperature is particularly desirable when 2
new valve or product is being evaluated. The
use of storage temperatures below 32°F. or the
alternate exposure of test containers to sub-
freezing and elevated temperatuves is said to
have considerable merit in the screening of new
valves or new valve materials.

If the purpuse of the investigation is to
evaluate a valve, kalf the samp'vs at aach stor-
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age temperature should be kept in an inverted
position. If the product or anry constituent
thereof exerts a detrirnental offect on the seal-
ing material ¢f the valve of:en the conditions
may be observed more readily in the case of the
inverted cans. Six cans inverted and six upright
for each temperature is the minimum sample
of each variable that should be considered. If
the test is tc involve only one storage condition,
ten to twelve cans per variable, upright and
inverted, is a more desirable sample size:

Examinations of "live” storage cans are
usually made weekly and possibly oftener if
completion of the test in less total elapsed time
is necessary. The tests are usually considered
completed when 10 grams or less of product
remains in the containers. Extension of the test
beyond this point may cause erratic and unre-
liable results. At each examination weight loss
and discharge rate (10 seconds) are measured.
The determination of internal pressure at each
examination is usually not necessary, but it is
recommended that pressures be taken initially
and two or three other times equi-spaced during

" the test. Particle size may also be determined,

if desired. When any valve becomes inoperative
or fails to operate properly, the container and
valve should be torn down immediately to ascer-
tain the cause of failure. Each container and
valve should be critically examined as soon as

possible after the final valve actuation of the
test.

Dead Siorage Test

A wider range of storage cenditions are em-
ployed in ““dead” storage tests than is the case
with “live” storage. 95-100°F., room tempera-
ture, 130°F., and below freezing (0-32°F.)
being used. Standard procedure usually calls
for the use of 58°F. and room temperature
storage. while the other temperatures are em-
pioyed in special cases. Temperatures of from
95° to 100°F., often referred to as incubation
temperature, may accelerate contairer corro-
sion and leakage if the containers-are so pre-
disposed. However, incubated storage should
always be used in conjunction with room tem-
perature since it is often difficult, if not impos-
sible, to predict normal shelf-life on the basis
of 98°F. tests alone. Storage below freezing is
valuable for evaluating the sealing efficiency
and suitability of the gasket materials in in-
secticide valves, Storage at 130°F. is employed
when the resistance of the container to struc-
tural fatigue is to be determined. Contaitiers at
each storage temperature shouid be held both
upright and inverted.

64
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Examinations of containers in dead storage
are usually made following 1-, 3-, and 6-months
storage and at 6-month intervals thereafter
until the test is completed. Most investigations
are concluded afier 24-months storage, but they
may be extended {or a much longar period, if
the previous results and the objective so
require.

Samples should be provided for the “dead”
storage test so that a minimum of two dis-
pensers of each variable from each storage tem-
perature can be evaluated and torn down at
each scheduled examination. The other samples
remain untouched, except for weighing, until
they are needed at a2 subsequent examination.
A minimum of twelve extra containers per
variable should be stored at each temperature
to allow for extension of the test. if such later
becomes necessary, and to allow a larger num-
ber of samples to be inspected at the final
examination. Thus, the minimum suggested
number of cans per product, container or valve
variable becomes:

4np (4 <+ )

where: y designates the duration of the
test in years, ‘

n the number of storage tempera-
tures, and

p the number of storage positions
to be employed.

Examinalion

The examination of the pack may he divided
inzo performance determinations, container und
velve inspection, and product evaluation. The
performance of the complete aerosol insecticide
package is ascertained by making eight loss.
discharge rate, pressure and possibly particle
size determinations. If entomological data is
required, such may be obtained by standurd
procedures now extant. As a caeck on filling,
the volatile ‘non-volatiie ratic may be deter-
mined following these tests. After expulsion
of the propellant the product should be trans-
ferred, and the container and valves carefully
torn down and examined. The metal valve ports
should be inspected carefully for evidences cf
corrosion, and the rubber or plastic components
for swelling, softening or disintegration. Con-
ditions in the container interiors should then
be noted with special emphasis on any staining,
detinning. rusting. pitting or other indications
of corrosion that may be present. Microscopic
examination of valve and coniainer comiponents
is recommended for withont this assistance im-
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portant and indicative developments may be
overluoked. Th~ pmducu from the test con-
tainers is u\ua. voexamined for colov change,
precipitate or siudge formation. If corrosion is
found or suspested, it iz suggested that the

product be analyzed for the moisture, iron and

“Live' Storage

Product, container; valve
variables

Storage temperatures

Storage positions

No. of filled cans per
formula

2 !productj
R.T. 98°F.

temperature)
Total No. of filled cans
Duration of test Until completed
Examination schedule Weekly

No. of containers examined 48 cans
each examination

Examination procedure Wt. loss

(Particle size

Ol 0 1o

Upright & Inverted
24 (half inverted at each

48 (half inverted)

Pressure (see above)
Discharge rate (10 sec.)

)

. Valve and container
inspection at final

Typical Pack

The above can Lest be llustrated by present-
ing in table form a typical aerosol nsecticide
storage test mads 0 con pave in 4 gi\'cn con-

tainer the sheif-lives of a new formuintion and
“Dead” Storage

2 (product)
R.T. 98° F, 30° F.
Upright & Inverted

144 (half inverted at each
temperature )

288

2 years

1, 3, 6. 12, 18, 24 months

24 cans (2 per product per teni-

perature per position), all re-

maining dispensers examined

after 24 months shortage. All

dispensers weighed.

Wt. loss

Pressure

Discharge rate (10 sec.)

Valve examination

Container examination

Product examinatior

@ Ot e 0o 1O 1=

examination or when
failure occurs.

tin content. If any abnormal or undesirable
conditions are found in performance of valve
or product, sudcient additioral samples of the
same lot ahoud be examined to c'mf‘z'n the
findings.

Safety Precautions

Aerosol storage tests involve a container,
valve or product of unknown compatibility and
performance. For this reason, and remember-
ing the violence that may accompany the burst-
ing of aeroso! containers, it behooves the in-
vestigator to observe safety precautions. The
necessity of using gloves, safety shield and
glasses, and equipment with proper controls
does not need further amplification. If, in the
course of a test, container perforations or signs
of advanced corrosion are found, or if. the
product, dispensers and‘or valves otherwise
become unmerchantable, the entire lot of
samples should be destroved. Besides wasting
time and space, to continuo such dispensers
under test is 1o run the risk of serious accident.

a standard formulation. it is assumed that the
pretest information has been accumulated, and
containers or valves with obvious defects nave
becn eliminated.

Other Test Procedures

There are several other procedures that
should be considered in conjunction w 1th an
aeroso! testing program.

In evaluating a valve for a given formula it
may be desirable to subject the containers to a
continuous discharge test whereby the con-
tainers are emptied in a single burst or a series
of long bursts. Such a procedure is very rapid
and may give valuable clues on the suitability
of the valve gasket material for the product.
If indications of weakening, disintegrvation or
undue swelling of the valve gaskets are found
by means of this test. particular attention
should be directed to the results of the live
storage test.

Before commercial packaging of a new
product or the use of a now container or valve
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is approved, certain information outside the
scope of the laboratory test should Le obtained.
Filled containers should be subjected to normal
handling, cartoning and shipping operations
to determine the suitability of protective devices
and the resistance of containers and valves to
shock. Dispensers should be shipped to and
stored in warehouses having the extremes in
temperatures that could be encountered in dis-
tribution and marketing the product. After the
predetermined storage period in the various
locations, the containers should be returned to
the laboratory for complete examination.

Once commercial packaging of a product is
initiated, a program may be inaugurated
whereby defective or complaint dispensers en-
countered in the field are returned to the labo-

ratory. By this means a continuous check on
quality is mazintained and it may enable the
packer to be forwarned of difficulty before it
becomes serious so that corrective measuras
ray be taken.

Summary

To summarize, the three major prevequisites
for an adequate storage test are: (1) the pro-
viding of an adequate number of samples, (2) a
well planned examination schedule and proce-
dure, and (3) competent personnel to perform
the tests. If the hasic rules outlined above are
adhered to, much valuable information, not ob-
tainable by other means, will result, thus ren-
dering the storage test an indizpensible adjunct
to the aerosol insecticide testing program.

Approved by the Insecticide Standard Methods Sub-Committee, May 17, 1953
Adopted by the Scientific Committee, May 17, 1953
Adopted by the Administrative Committee, Aerosol Division, October 11, 1953
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FOUNIED Whe

METHOD FOR DETERMINING THE SEEPAGE
RATE OF AERQSOL INSECTICIDES AND ROOM DEODORANTS

Introduction.

This method has been developed to afford a
more rapid answer to the ever preseut problem
of weight loss during storage. It is of par-
ticular value in determining effectiveness of
valve stake and clinch seal elastomers in con-
tact with new formulations. The procedure is
also used to evaluate new valves with standard
mixtures.

More succinctly, the method permits deter-

_mination of approximate weight loss due to

valve seepage by the collection and measure-
ment of gases seeping through the valve and
into a special eudiometer tube, over a rela-
tively short time period.

Apparatus

1. Constant Temperature Bath: The bath
should be equipped with a thermo-regulater
sufficient to maintain water a2t 80° = 2°F.
The tank shculd be of sufficier.t proportions
to accommodate the necessary number of
dispensers in an upright position so that
each is surrcunded by approximately one
inch of watar.

2. Eudiometer Tube: Two special ubes are
described in Figures 1 and 2. These may
be custom ordered or made by hand. The
internal volume must be 5.0 ml. net; allow-
ing for any part of the valve that might
protrude into the tube. It is convenient to
calibrate in 1, 2 and 3 ml. divisions.

For tests involving many dispensers small
test tubes and vials have been substituted
for the special tubes.

Procedure

1. Prepare test units in accordance with pro-
duction methods wherever possible, makirg
certain that clinch diameter and depth of
clinch below curl of mounting cup are in
agreement with specifications. New units
should be pre-tested for leakage by heating
contents to 130°F.

Proposed Eudiometer Tuhes

This tube is suggested for  This tube suggested for

evaluation of valve and compesite -vaiuation of

staked sea.s. valve, staked and clinched
- seals.

-
ﬁ:

[ D25 cm.
~ feroes

=

!4——_4 Tew, ——een

3

~

<

I

| SOE

Figure 1 Figure 2

Nimensiors approximate only — subject to geometry
of valve.

to

Fill bath with water that has been allowed
to deaereate for twenty-four hours 2t room
temperature. Bring bath to 0°F. and im-
merse containers. Serub bath wallz, botiom
and dispenser surfaces ‘o remove adnering
air. Give cans a hard knock <o release air
bubbles clinging to valve parts.

Submerge eudiometer tubes and fill. Remove
air bubbles. Invert tubes over dispenser
valves and aliow to remain for forty-eight
hours.

(V™)

4. Each dispenser is given a hard knock to
free clinging gas into the inverted eudio-
meter. The amount of gas in each tube is
determined and recorded.

Calculations

The volume of gas collected in the eudio-

meter tube must be corrected to allow for water
solubility. Since degree of solubility differs
with composition of the gas. the formulas
listed belaw must be used according to the
chemical content of freshiv diffused gas.

Fifth Z.:oen, Muarch 1966
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For all mixtures of P-11 & P-12:
V.=V, =029+ (0.66Nn,) (1)

For difluorcdichlioromethane orly :
V.= V,=+0.29 (2)
For tricrlorofiuoromethane oniy

V.= V,+095 (3)

Formulas (2) and (3) are special cases of
(1). Formula (1) is simplified and accurate
to 0.1 mi. only. Explanativon of ternis foliows

. = Corrected volume of gases in eudio-
meter tube.

Vo = Observed volume of gases in eudiometer
tube.

Np.1, = Mole fraction or vol.%,'100 of trich-
lorofluoromethane in the gas as it is
diffused into the tube. (Before se-
lective solubility changes the gas
composition.)

Corrections for aerosols containing several
standard propelients are presented in Figure 4.
All data is based upon use of standard 5.0 ml.
eudiometer tubes.

It can be shown that the average refrizera-
tion-filled acroso! seeps to the extent of about
3.0 ml. wher the correspording weight loss is
0.10 ounce per vear. This ﬁgu‘e 1s partly based
upon air content and is thus subject to
variations according to nllng conditions. The
seepage test is not considered dependable when
applied to pressure-filled, unpurged aerosois.

These disciosures will be elucidated later on.

Discussion

It must Le noted that the weight loss due to
seepage through the valve and “0” ring seal
represents only a part of the total weight loss.
Leakage will also occur at seams and seam
junctures.

There is usualily a one to two week adjust-
ment period with new cans, during which some
pertubations ir seepage rate will occur. After
this a reasonably steady day to day rate is
assumed.

Many dispensers are found to rust slightly
when stored under water for two days. This
condition is remedied by employing a bath so-
lut-’on containing 0.5% sodium nitrate and

8o 0.5¢% triethylene glyeol in water. In more con-
70“ centra_ted solution friethylene glveol exerts a
T~ softening effect upon enamel can finishes.
- 60 N
é S0 \ 'l\\ L Theoretical Development of Seepage Concepts
W o, \ \‘%Jq ’ ! ' Unless the average n‘olecu}m weight of col-
§ \\ ! \% ‘ lected gas is known with reasonable accuraey
~ 30 i AN 1t is not possible to work out a true reli ion
E 20 \ ! ] between the corrected gats volume and vearis
W X \\ weight loss through seepage. The volume of
Q 0 /,.:: representative gases which, under test condi-
bY /°\|P\ \ tions, correspond to a seepage rate of 0.10 ounce
‘}4\4 o \\ per vear can readily be derived from gas laws.
-10 . -\ They are presented in the following table:
\;\‘ \
-20 < TABLE I
-30
MOLE ERACTION DIFL udﬁoo/émoaaéam': £ GAs M.V
FOR MIATLRES b b Air (79% N, & 21% 0.) 29.0 13.6 mi.
Figure 2 Mgthyleng Chloride 84.9 :155 ml.
Boiling Point Diagram Dichlorodifluoromethane 120.9 3.3 ml
Trichlorofluoromethane 1374 2.9ml

For example, an air-free aerosol containing
50 each of P-11 and P-12 as propellents, wili
diffuse an observed 2.73 ml. of gas under test
conditions when the sccpa«e is 0.10 ounce per
vear through the valve. The gas will he ple—
dominantly dith: «nm.lc.dmnmothane

svm. Dichlorotetrafluoroethane 170.9 2.3 ml

Where two or more gases are present in the
head space of a test aerpsol the composition of
the gas in the eudiometer tube will differ from
that of the Nauetied volatile constituents in the
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can. Three independent factors contribute to
this variazion. These are:

1. Distiliation Effect
2. Permeation Effect
3. Soluui

ity Effect

and they v ill be discussed in that order.

A. Distillation Effect: (Raoult’s Law) The
partial vapor pressure of any volatile constitu-
ent of a solution is equal to the vapor pressure
of the pnre substance multipiied by the mole
fraction of that constituent in che zolutior.
Considering an aerosol formulation where vola-
tile ingredients a and b are dissolved with a
third, non-volatiie medium, nv; where N,, N,
and N,, are thus the mole fractions of the pure
components, the vapor pressure of volatile
gases above the lijuid phase are, at equiiiborium:

P =P°N, and (3)
a a a
P = P°N; respectively, (6)
b b b
where P~ represents the vapor vressure of the
pure propellent gas a. The total vapolr nressure
may then be described as
P=P°N P>\, {(T)
a a b b

Taking the familiar Official Test Aerosol as

an example, we may state the composition as:

Q
A}

»
9
77/

X0

211 ,

N 40 T J//;/

Yy 1 PAN
R4

g AL ! ‘ ;1'///

33 |

O ,/1"'/

Q- 2

<

<

i~

N

¥

.Cr
77 1
4 L1
¢ 1.C 20 3.0 4.0 5.0
Y= VOLUME OF UNDISSOLVED GAS
Legend

AEROSOL LIQUID PHASE COMPOSITION:
........................ 5025 P-11 + 500 P-12
————— 67¢z P-12 4+ 320z P-11

100¢ P-12
Figure 4
Fate of Gases Seeping Through Aerosols and into a
5.0 mi. Eudiometer Tube Tilled with Water.

volatility will concentrate in the vapor phase
in proportion to the difference in volatility be-
tween it and the other propellents.

TABLE II
Ingredient Symboi MWL Ce (wt./wt.) Mole Fracticn
Non-volatite Components nv 200% 15.0 0.102
Dichlovodisiuoromethane a 1209 42.5 0.478
Trichlorofiuoromethane b 137.4 125 0.429

* Approximate avarage value,

Applyving equation (7) to this case ia point.
we have:

P = Pp° N =~ P- N

CCI,F CCLF CC1,F, CCL,F,

P =6.72 + 47.8 = 54.5 psi-absolute at 80°F.

Dichlorodifluoromethane molecules are found
to comprise (47.8/54.5) or 87.8¢ of the total
number in the head space. This is also &7.8
vol.% or 86.4 wt. %.

A boiling point diagram for all mixtures of
dichlorodiffuoromethane with trichlorofiuoro-
methane is presented as Figure & From this
the head space composition of muny aevnsols
can be readily ascertained.

It can be shown that in any system contain-
ing sceveral propetients the enz with the greatos:

69

B. Permeationn Eficet: Unfortunately, the
penetration of gas molecuies through elasto-
meric barriers does not follow the idealized
case represented by Graham's Law. The velative
diffusion rates for such substances as me-
thyvlene chloride. trichlorofluoromethane and
difuorodichloromethane are quite out of pro-
portion to the square root of their molecular
weights but depend rather on their ability. to
function as solvents. The process of diffusion
here is thought to be a consecutive adsorbtion
and desorbtion of molecules on polymeric sur-
faces. The penetrative process is affected only
slightly by moderate pressure: primarily in
that a directional function is established to
greatet degree according to a mass action
privcinie.
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TABLE Iil

Liquid Phzse

Gas Phase Diffused Gas

Inpredient Compositior Comrposition Camposition
Non-volatiie Components 15.0% O S
Dichlorodifuoromethiune 42.5% 86.4 wt. % 68. wt. %
Trichloroluorometnane 12.5% 13.6 wt.or 32, wt. %

Although conipasition, pressure and temper- TABLE IV
ature conditions complicate the picture, certain
studies 1indicate that the above thiree gases Corrected
diffuse in the ratio of about Solubility
Gas Coeflicients
1 part by weight dichlorodifluorome- Air (79% N., 21% 0.) 0.0175
thane (P-12) Methylene Chloride 588
to 3 parts by weight trichlorofluorc- Trichlorofluoromethane 0.190
methane (P-11) Dichlorodifluoromethane 0.058
and 11 parts by weight methylene sym. Dichlorotetrafluoroethane 0.035

chloride MeC1.

under equal pressures at room temperature.
The elastomer uscd was neoprene.

Cbntinuing with the Official Test Aerosol ex-
ample the results ¢f this penetration can be
depicted by the scheme:

Also using the data in Talle 1, it is pos-
sible to determine the V. value for seepage
from the above aerosol which would correspond
to a loss of 0.10 ounce per year. This is ac-
plished as follows:

Using the Nearnst modiiication of equation
(7) we have

V =V? hY -~ Ve N
c ¢CCLF CT1F ¢CCLF, CCLF,,
where

V.= (3.3x0.68) — {2.9x0.32), or
V.=32ml

This result will apply to all insecticides and
room deodorants where the active ingredients
are essentially non-volatile and where the pro-
pelient is a 50:50 mixture of dichlorodifiuor-
methane and trichloroduoromethane.

C. Solubility Effect: The solubility of pro-
pellent gases in water is rather small at am-
bient temperature and atmospheric pressure.
Still, it is of major importance in the determi-
nation of seepage rates.

The corrected solubility coefficient of sev-
eral gases are presented in Table IV. At
equilibrium, mixtures of these gases dissolve
independently: (Henry’s Law, Dalton’s cor-
rollary).

* Defined as the number of ml. of gas dissolved in one
ml. of water 10 give a saturated solution at 83°F. and
under one atmosphere absolute pressure of the dis-
solved gas.

The concentration of methylene chloride
vapor in the head space of aerosol insecticides
almost never exceeds one or two percent by
volume. Notwithstanding its propensity for
penetrating elastomeric barriers, it is evident
that the water solubility is so great that es. .nti-
ally no contribution can be made to the volume
of collected gas.

Trichlorofiuororniethane presents o interme-
diaze situation, Athough reladively soluble, it
alwavs makes up at ieast a portion of the col-
lected gas. Refcrving to Tavle TV it 1s seen
that 0.95 ml. can dissolve in the standard 5.0 ml.
eudiometer tube before the saturation point is
reached and gas begins to coliect.

Dichlorodifiucromethane is fairly insoluble.
ft is likewise the preponderant component of
gases seeping through dispensers for the com-
positions being considered. Almost inevitably
the first bubbles of gas to form are very rich
in dichlorodifluoromethane.

When a gas phase has once been established,
the solubility of each gas in the liquid phase
beneath becomes a function of its partial pres-
sure in the head space. Thus, the formation of
a bubble of difluoredichioromethane over
a solution containing trichlorofiuoromethane
would cause a gradual translation of the latter
into gas unti} the partial pressure of wrichloro-
fluoromethane in the gns space hecanme equal to
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its vapor pressure in the solution. As a
secondary efTect, the dilution of dichlorodiiluor-
omethane in the gas phase would cause a
corresponding decrease in its partial pressure
and result in an evelution of dichlorodifluoro-
methane from the solution until equilibrium
was restored. In turn. this would upset the
pressure balance of trichlorofiuoromethane.
Finally, an equilibrium state would be ap-

In practice, transitions are concurrent rather
than stepwise. Also, because of the rela-
tively short time period, low temperature and
geometry of the tube, a state of complete
equilibrium is never reached.

The process of reaching total equilibrium can
be illustrated in a step by step manner using
the Official Test Aeroscl composition. A seepage

proached where the partial pressures of both rate of V. = 3.2 ml (0.1 ounce per year)
gases equal the partial vapor pressures. is used.
V. = 3.20 ml.; 68 vol.% is P-12 (dichlorodifiuoromethane) = 2.18 ml.
32 vol.% is P-11 (trichlorofluoromethane) = 1.02 ml
/GAS
2.18 P-12 1.89 P-12 1.89 11;-12
? P-12 0.29 P-12 TP'“ 0.29 P-12 St
1.02 P-11 1.02 P-11 = 0.95 P-11 -
LIQ
1.95 P-12 Partial pressure = 1.95/2.72 = 0.713 atmos.
0.77 P-11 Partial pressure = 0.77/2.72 = 0.287 atmos.
" 0.23 P-12 Partial vapor pressure = 0.230.29 = 0.790 atmos.
‘ 0.25 P-11 Partial vapor pressure = 0.25°0.95 = 0.260 atmos.

NOTE: The total vapor pressure is greater than one atmosphere, thus
gas will pass into the head space from the solution. A small amount of
P-12 shouid suffice. To correct the aisparity between pressures of P-1il
some should go into solution. Thus:

71

1.97 P-12 Partial pressure = 0.724 atmes.
0.75 P-11 Partial pressure = 0.276 atmos. R
_ . -
0.21 pP-12 Partial vapor pressure = 0.724 atmos.
1 P-12 l/ P-11 | 0.27 P-11 Partial vapor pressure = 0.284 atmos.
NOTE: The pressures of P-12 are balanced but a small excess
of P-11 exists in the solution. Transferring 0.01 ml. P-11 into
the gas phase we have:
1.97 P-12 Partial pressure = 0.722 atmos.
0.76 P-11 Partial pressure = 0.278 atmos.
0.21 P-12 Partial vapor pressure = 0.724 atmos.
0.26 P-11 Partial vapor pressure = 0.271 atmos.

Fifth Edition, March 19ub

EID12071



CSMA — ALEROSOL GUIDE — SEEPAGE RATE

These pressures are sufficiently balanced to
give an accurate picture of volume relation-
ships at eguilibrium. Over 85% of the original
gas remains undissolved, giving a head space
volume of 2.73 ml.

One assumption has been made In this de-
velopment: tha: the 5.0 ml. eudiometer tube is
saturated with both gases before a head space
is formed. This permits waser to be displaced

-

from the tube by gas without altering the re-
sults. Since a relatively smali amount of gas
is actually dissolved the error introduced by
making this assumption is negiigivle.

Using the optimal mathematical treatment
described above the conditions at total equili-
brium have been determined over a range of
seepage volumes. The results are presented in
Table V: ’

TABLE V
Volume of Gas Compusition of Gas Compositivn of Gas Volume of Gasz Percentage
Entering Tube Entering Tube in Tube at Equil. at Equil P-12 in Gas
0.50 ml. 0.34 ml. CC1.F, 0.10 ml. CCL.F, 0.12 ml. . 83 %
0.16 ml. CC1,;F 0.02 ml. CC1;F
1.00 ml. 0.68 ml. CCL.F. 0.45 m!. CC1.F, 0.57 ml. 79%
0.32 ml. CC1,F 0.12 mi. CC1,F
2.00 ml. 1.36 ml. CC1,F, 1.15 ml. CC1.F. 1.55 mlL 74 %
0.64 ml. CC1,F 0.40 ml. CC1,F
3.00 ml. 2.04 ml. CC1L,F. 1.83 ml. CC1,F, £.53 mi. 72%
0.96 ml. CC1,F 0.70 ml. CC1,F
4.00 mlL 272 ml. CCL.F. 2.51 ml. CC1,F, 3.51 ml. 71%
1.28 ml. CC1,F 1.06 ml. CC1,F .

The above results will apply to all insecti-
cides and room deodorants where the active ma-
terials are essentially non-volatile and where
the propellent censists of 30% dichlorodifluoro-
methane and 507 :gichloroﬂuoromethane by

weight.

In the following table it is shown that the
figures for a 30:50 propelient ratio are not
rmuch different from those for higher pressure
ratios or even pure dichlorodifiuoromethane.

TABLE V1
V.oiml) 0.50 1.0y .00 5.00 1.00
v 30 % Dichloredifivoromethane
° 50% Trichlorocfluoromethune : 0.12 ml. 0.57 ml. 1.55 ml. 2.33 ml. 3.51 ml
v 67% Dichlorodiduoromethane ) ,
° 33% Trichlorofluoromethane : 0.19 ml. 053 mlb 1.63 ml. 2.62 mi. 3.50 mi,
V. 100¢% Dichlorodifuoromethane: 0.24 ml. 0.72 ml. 1.71 mi. 2.70 ml 365 ml

1t is evident that the presence of relatively
large amounts of trichlorofiuoromethane in the
aerosol will have little effect indeed upon the
end result, V,. For a given V. above, the dif-
ferences in V, are always less than 0.2 mil.

This fact is of utmost importance here since
it is now permissable to consider previous as-
sumptions and approximations as instruments
affecting slightly a result that, in itself, has
only a minor effect upon the total determina-
tion. In other words, a minor error in de-
termiining the composition of gases entering
the tube will Ye shown to have negligible

significance in analysing for scepage rate.
For easy reference, the following V, values
corespond to seepage rates (0.1 ounce per year:

Vo = 2.7 ml. For all 50:50 prepellent
mixtures.

Vo, = 2.8 ml. For all 67:33 propellent
mixtures.

Vo, = 2.9 ml. For all aevosols containing
dichlorodifluoromethane only
as the propellent.

NOTE: Presence of methylene chloride
has no effect.

[ Firth Edicion, Muron s
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The presence of air in aerosols has not been
considered to this point. Most refrigeration-
filled 1nsecticides and room deodorants contain
several percent of air in the head space. The
amount will vary considerabiy, depending upon
filling conditiors. No adequai. treatment has
bee: given 1o the passage of air through aerosol
dispensers; tnus the diffusion rate is unknown.
For test purposes the sclubility of air in water
can be overiooked.

To account for air in seepage gases the fol-
lowing treatment is suggested: Since it is
known that the most important factor contri-
buting to air in aerosols is the use of very cold
materials in filling — so that vapors of the

For all 50% dichlorodifluoromethane
or all 509 trichlorofluoromethane

dichlorodifluoromethane

For all 017
33% trichlorofluoromethane

For all 100% dichlorodifluoromethane

* Smaller values for V
o air

The radve 3.0 ml. now becomes standerd fer
all acrosols seepinyg ¢t 0.1 oz, year. Because the
concenrtration of air is often quite high in =ne
head space of vressure Alied aevosois this test
1s not considered reiiable for such units. Oper-
ators may, at their discretion actuate pressure
filled aerosols while holding in an inverted posi-
tion, thus “bieeding” the air from the head
space. While this does not serve to remove ail
air a more positive seepage study may then
be made.

©

propelient are inadequate to cause complete air
displacement — it appears that dispensers filled
with very volatile propellents would be less
likely to contain air. Such propelients would
dispiace air effectively even at very low tem-
peratures. The scepage dus to air from these
aerosols would then be less than that from
units containing less volatile propellent com-
positions.

On the basis that some allowance is better
than none, even though the magnitude remains
unknown, the following V, valucs are sub-
mitted for the average aerosol, which always
contains at least some air. They correspond to
0.1 ounce per year seepage rates:

aerosols V, =V, + V, =927 -+ 0.3 ml.
cor. air
Vo = 3.0 ml.
cor.
aerosols V, =28 4 0.2 mlL.*
cnr.
V, = 3.0 mlL
. cor.
aerosols ', =29 + 0.1 ml.
cor.
Vo = 3.0 ml.
cor.

are used as the volatility of the pronellent increases

Sunmimary

A rapid and inexpeusive analytical method
for determining the seepage rate of aerosol dis-
pensers has been presented. In addition o a
discussion of procedure, a critical survey and
evaluation of results has been included. It is
possible to extend this determination to other
fields of aerosol research. such as determination
of total seepagze for glass packages.

The method is believed to posszess sufficient
merit *o warrant acceptance as a standard
method for evaluation of aerosol insecticides
and room: deodorants.

Approved by the Standard Methods for Insecticides and Room Deodorants Sub-Coramittee
Adopted by the Scientific Committee, December 3, 1956
Adopted by the Administrative Committee, Aerosol Divisior, December 4, 1956
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METHOD FOR DBDETERMINING PICKUP
EFFICIENCY OF RESIDUAL

Introduction

Because of the wide rauge of particle sizes
found in a residual aerosol. it is not practical
to determine an accurate particle-size distribu-
tion for these aerosols by present methods.
(Ref. 3). Although the efficiency of the residual
insecticide depends on particle size, this effi-
ciency can be determined more easily by the
percentage of deposit than by the difficult de-
termination of the actual particle size.

The corresponding important values for the
residual insecticide aerosol are the percentage
of the low-volatile ingredients that strike the
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AEROSOL INSECTICIDES

target surface, and thus perform their function.

and the percentage of the low-volatile ingre-
dients that do not strike the tarcet surface and
are wasted, and what is worse, mayv represent
a toxic hazard to the user.

In this method, which is an adaptation of
previous methods (Refs. 1, 2), a smooth,
nonabsorbent target is used to represent an
ordinary nousehold application of residual in-
secticides to baseboards, cabinets, ete. In ad-
dition, any very coarse particles that would not
reach the target are also collected and weighed
with the target deposit. This method permits
varying the target distance for fuller study of
special tvpes of residual aerosols if desired. A
further feature of this emthod is that it pro-
vides a means for eliminating the inaccuracies
caused by solvents and propellents depositing
on the target and also by the variable amount
of moisture condensed on the target by the
spray.

Principle

The aeroso! is directed from the container
onto a specified target. The containor and the
target are weighed before and after spraving,
and the target pickup is caleuiated as a perceut-
age of the weight of material sprayved. The per-
centage of low-volatile material in the aerosol
1s determined, so that the efficiency of deposi-
tion of the low-volatiies can be calculated. The
percentage of low-volatiles not deposited, mul-
tiplied by the concentrations of active insecti-
cidal ingredients, gives a measure of the
potential toxic hazard of using the product.

Apparatus

The apparatus required is shown in Figure 1.
A box of 24” wide, 20” high and 10” deep is
constructed of 1" plywood on simple framing.
The front is hmged to the bottom. and is se-
cured to the top with a cupboard latch. Four
sets of three 1” holes are drilled oun lines of cen-
ters 2” from the tops and bottoms of the two
sides of the box. The entire box is painted in-
side and out with a giossy enamel to make it

Fifth Edition., March It
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CSMA — AEROSOL GUINDE — PICKUP RESIDUAL INSECTICIDES

easy to clean. This box protects the target from
drafts and provides for slow, steady evapora-
tion of the target deposit.

A small tripie-beam balance (Fisher 2-015
is suitahie) having a capaeity of 111 g. and a

Figure 1 -- Apparatus
Pickup Efficiency of Reszidual Aerosol Insecticide

sensitivity of 091 g.
the pan and drilling

is altered by removing
a2 hole In the base di-
rectly under the pan nook. A corresponding
hole is driiied in the top center of the box.
The baalnce is bolted in position on top of
the box. Ar «ulra weight, approximately
equai to the weight of the pan, may be required.
If so, it is attached to the pan hook. and a wire
passing through the holes in the base of the
balance and the top of the box is attached to
this extra weight. A 1" paper clamp is attached
to this wire about 14" above the bottom of
the box.

The target is made from a 12” x 1214” piece
of sheet aluminum about 0.020” thick. A trough
is formed by bending the lower 13” of the
1215” side through about 100°. Pieces of or-
dinary blotting paper about 1,/16” thick are cut
into 12 x 12” squares. A short piece of scotch
tape is placed on the paper clamp. A backstop,
such as a square quart bottle (about 315" on
a side), {3 placed horizontally on the bottom of
the box.near the back center.

g

6

A balance having a capacity of 500 g. and a
sensitivity of 10 mg. or less is required for
weighing the acrosol unit. Fisher 1-967 is
suitable.

A stopwatch and o simiple interval <iner are
convenient Hut are not required.

Operation

The sheet aluminum target is clamped in the
paper clamp with the trough toward the front
of the bex. A square of blotting paper is piaced
in the trough. and folded up against the targe:.
The two bottom corners of the blotter should
be clipped off fo assure good contact with the
bottom of the trough. The top of the blotter
is held to the paper clamp with scotch tape.
The backstop is adjusted so that it restrains
the target from swinging but does not touch it
when the target is hanging straight. The weight
of the target is recorded. (This will not be the
actual weight of the target unless the extrz
weight used weighs the same as the pan which
was removed. This method requires only the
difference in weight of the target before and
after spraying, not its actual weight.)

The aerosol unit to be tested is weighed to the
nearest centigram, shaken thoroughly, and
brought to the test temperature, 80°F. The blot-
ter ic "pened downward so that it lies horizont-
ally on the open front of the box, touching the
aluminum target, and pushes the target back
against the backstop. The aerosol unit is heid
directly over the {rout edge of the blotter, so
tha: the vaive-to-target distance is 127, The
stopwatch is started as the vaive iz openad, and
the spray is directed at the center of the
aluminum target for 5-10 seconds, so that about
10 g. of the formulation is sprayved. The blotler
is immediately folded up against the target
and secured with scotch tape. The box i5 closed,
and the weight of the spraved target is meas-
ured. The time of this weight after the spray-
ing, indicated on the stopwatch, is recorded.
The aerosol unit is reweighed: and its weight
loss is recorded. The delivery rate is calculated
from this weight loss and the duration of the
test spraying. Comments about the valve per-
formance, spray pattern, etc.. and the room
temperature and humidity are also recorded.

In addition to the initial weight of the
sprayed target, its weight is alse recorded at
3-minute intervals, without disturbing the box.
as the spray deposit evaporates. An intervai
timer (Fisher 6-632-10 is suitable) is con-
venient for this. The gross waights of the

Fifth Elditon, Marep
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sprayed target are plotted versus the time after
spraving. as shown on the stopwatceh, and the
strafcit portior of the ploi, representing the

slow woansratins of the lawocglatiles, 12 extra-

polated buck o zero time to mive the actua
gros weight of the sproved target. A rapid
decrease in w ¢ of the spraved targzet dur-
ing the frst few minvtes represents the rapid
cvaporation of volutile so'vents or propellents,
and of cordensed meistuve. Tseadly 225 minutes
is sumiciont to react a slow, zteady evaporation
rate.

Determination of Low-vaelatiles

The percentaze of low-volatile material in an
aerosol unit may be detern:ined by a modifica-
tion of the above method. The aciosol unit is
weighed and then chilled in a s'ush of ice and
water. The top of a #16 Kraft bag is cut off
so that the bag is 12” deep. and several paper
towels are placed in the hottem. The bag is then
weighed in the box instead of the regular
target.

The aerosol unit is placed within the mouth
of the bag and the valve is opened to release
about the same amount of formulation as is
used for measuring pickup. Because of the low
temperature of the formulation, it streams
with very little spras, so that all of the formu-
lation deposits pn the bag. The box is closed,
and the bagz is weighed at 3-minute intervals
as hefore. The weizhts are platted versus the

time. and the straight portion. representing

the slow evapnrution of the low-volatiles. iz
extrapolated o z2ro time o give the gross
weight of the hag plus the lew-volatiles present.
This may reguire 5-15 minutes. The aerosol unit
is reweighed to calculate the total weight
spraved.

Pickop Efliciency of Residual Aerosol! Inzecticide

Netebook 52-67- 1 — Date 8-27-56

Sample Exptl.

Target Weight Datu

Extrapotated W, R1.33 ¢
Initial Wt. 7831l¢g
Pickup Wt. 3.02¢
Target Distance 12in
Test Temperaturs S0°F

-1
-]

Container Data

Initial W 212.50 ¢.
Final W 195001 o
Wt Spiured 17.46 ¢

Valve Tyvp: Risdon 5210 E7,

Spray Performance
OR Considerable mist

Pickup Efficiency

Wt. sprayed 17 46 o
Pickup Wt. D02 g,
Pickup 17.30%
Total low volatile 25.0%
Pickup Efficiency 59207
Low volatile loss 30,84
Time After Spray Weight
1.0 81.45¢.
5.5 81.30 g.
10.0 © 8128%
14.5 81.25 ¢g.
Spray thue 10 sec.
Wt. Sprayved 17.5 ¢.
Delivery Rate 1.75 . 'scc
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Report

A suitable report form is shown as Figue 2.
Enter the initial weights of the target and of
the container, the target distance (12”), the
test temperature (80°F.) and the type of valve.
Enter the weight of the target after spraying
in the upper right opposite the corresponding
stopwatch times. Enter the final weight of the
container and subtract it from the initial
weight to get the weight sprayed. Divide this
weight by the spray time to get the delivery
rate. Plot the target weight versus time read-
ings and extrapolate the linear part to zero
time. Enter this extrapolated weight. Subtract
the initial weight from it to get the pickup
weight. Divide the pickup weight by the weight
sprayed to get the pickup as a percentage.

Enter the total low-volatile percentage either
by adding up the percentages of low-volatile in-
gredients, including petroleum distillates, meth-
ylated naphthalenes, etc., as given on the
label, or by determining the low-volatiles as
described in the previous section. Divide the

pickup percentage by the total low-volatile per-
centage to get the pickup efficiency. Subtract
this pickup efficiency from 100 to get the low-
volatile loss. This low-volatile loss is the per-
centage of each of the low-volatile components
which is not deuvcsited on the target. It is,
therefore, a measure of the wasted insecticidal
potency of the product, and also of the relative
toxic hazard to the user.

References

1. Letter of A. C. Miller, Gulf Research Development
Compary, to G. S. Kido, Wisconsin Alumni Research
Foundation, dated 8-29-55.

Letter of S¢ C. Eillings, U.S.D.A,, to A.C Miller,
dated 10-12-55.

3. “Particle-Size Determinations of Residual Sprays’,
A. H. Yeomans, U.S.D.A,, Proc. 40th Annual Meet-
ing, C.8.M.A., December, 1953.
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Results

Data obtained using this method with a variety of
experimental formulations are shown in Table 1. Re-
producibility on duplicate runs was within 5%. De-
termination of the low-volatile content was done in
three cases and was within 1% of the nominal value.

TasLe 1 .
Pickup Efficiency of Experimental Aerosol Units

No.

Composition, Wt. ¢ 1 2 3 4 5 6 7
“Deobase” White Oil e 15.0 20.0 25.0 30.0 — 25.0 -
“Sovacide’ 544-C — —_ — — 16. 12.0 —
Methoxychior, tech. o, —— - — — 4.0 3.0 3.0
Pyrethrum Extract, 20% — — — — — — _1-0
Methy! Ethy] Ketone . — — — — — 56.0
“Freon-11" o e 42 10.0 375 33.0 33.0 20.0 —
“Freon-12" .. 40.0 37.3 35.0 4:.0 40.0 1.0

Test Results
Delivery Rate, g.,/S€C. . 1.5 1.5 1.8 1.5 1.1 1.6 1.0
Valve —Risdon 3210 £-2— VCA K-Sg’- Prec.

2o
Pressure at 80°F.. psig. v 40 29 37 36 47 14 38
Mist or Bounce-off e Much Much Some Some JMuch  Some V. Sl
Pickup. % 7.13 12.7 175 224 11.5 33.9 4.06
Total Low Volatiles, 9% ... .15.0 20.0 25.0 30.0 20.0 40.0 4.0
Pickup Efficiency, % ... 475 63.4 70.0 74.6 57.5 84.7 102*
Low-Volatile Loss, % v 325 36.6 30.0 25.4 42.5 15.3 —

* read as: “100"

Approved by the Particle Size Sub-Committee, May 20_,_1957
Approved by the Scientifie Committee, May 20, 1957 i
Approved by the Administrative Committee, Aerosol Division, May 21, 1957
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COCKROACH AERO

I. Introduction

Starting in 1942 extensive studies were made
by various CSMA and Federal laboratories
to develop a standard test method for evalu-
ating aeroso: insecticides against flving insects.
This work ied to the adoption of the CSMA
Aerosol Test Method for Flying Insects on Oc-
tober 12, 1952 (1), foliowing the use of essen-
tially the same method on a tentative basis
starting in 1949 (2). During the same period
a number of laboratories developed methuods for
evaluating aerosol insecticides against cock-
roaches. Descriptions of several of the methods

~appear in the literature (3, 4, 5), while other

techniques were reported at meetings of the
Insecticide Scientific Committee.

Early efforts of the Committee to develop a
standaid cockroach aerosol method centered
around the use of space treatments in Peset-
Grady or larger aerosol chambers with the in-
sects exposed in suitable open cages. Following
a cooperative test of a space spray method in
1952 and 1953, the Committee decided to use a
direct spray treatment rather than a space
treatment. it was aiso decided fo use large
nymphs of the German ceckroach as the test
insect and to trv to adapt the procedure <o the
use of the same spray chamber specified for the
Official Cockreach Spray Method (6). During
1954 a direct spray method was developad and
studied by several CSMA and Federal labo-
ratories. In a cooperative series of tests (early
1855), using coded dispensers with three dif-
ferent formulas (2.0 per cent DDT plus 0.2 per
cent, 0.4 per cent, and 0.8 per cent pivethrins),
all five laboratories were able to differentiate
between the three formulas. A decision was
then made by the Committee in May, 1955, o
prepare the method in official form so that it
might be considered for adoption on a tenta-
tive basis.

Reports of the Committe2’s studies appear
in the minutes of the Insecticide Scientific Com-
mittee and the Committee reports in the
CSMA PROCEEDINGS OF THE 42nd AN-
NUAL MEETING. (7, 8, 9. 10)

In this method it should be understood that
the term “aerosol” applies to pressurized for-
mulations containing 20 per cent by weight or
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less low volatile ingredients (insecticides, base
oils, solvents. etc.) and 80 per cent or more
propellent liquefied gases (trichloromonofiuor-
omethane, dichlorodifluoromethane, methylene
chloride, etc.). Whether the methed can be
satisfactoriiy applied to formulations contain-
ing greater than 20 per cent low volatile in-
gredients will depend or additinnal study and
cooperative tests. -

The method here described is thought to offer
a satisfactory means of determining the rela-
tive eficiency of aerosol formulations when
applied as direct sprays to cockroaches. It is
not designed to measure residual action. As 2
bioiogical test it is subject to the variations
that accompany the reaction of living organ-
isms and should be employed under the super-
vision of a person familiar with the bioclogical
testing of insecticides. Ir order to measure
with reasonable tolerance the relative effective-
ness of different insecticides, the test is run in
conjunction with the Official Test Aevosol,
which is designated as the basis of comparison.
The forma: of the method follows at of the
Oficial Cockroach Spray Method.

II. Apparatus

A. Reference Insecticide. The reference in-
secticide shali be the Official Test Aercsol
(OTA) preparad by the CSMA. The OTA must
be dispensed from the container in which it is
sunn'ied with particular care being taken that
the OTA dispenser emploved meets the speci-
fications designated on its label.

B. Dispenser for Experimental Acrosol. No
restriction is made on the dispenser employed
in connection with the experimental aerosol
formulation. However, it should be noted that
the test results apply only to the experimental
formulation as dispensed from the particular
unit emploved. In reporting results, the dis-
penser used with the experimental aerosol shal!
be specified.

C. Test Imsect. The test insects shall be
healthy, normal, undeformed last nymphal
instars of th> German cockroach. Blattella
germenica  (Linn.). Recentiv emerged last
hyn‘.phal instars, e.g., those whose pigmenta-
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tion is not dark shall not be used fur testing
purposes. [t is recommended that the last
nymphal instar staze shall have been atitaired
at least ihree days prior %o testing.

D. Rearing PRonn:. This room mayv be of any
convenient size, consiructed so as to be free
from sirong draiis and maintained at o tem-
perature of 75 to 25°F. and a relative hu-
midity of 30 to 30 per cent. [t should be sepa-
rate from the testing room in order to eliminate
the possibility of truces of insecticide coming
in contact with the test insects. Ventilation
should be provided zo reduce odor.

E. Testing Roon. This room may be of any
convenient size permitting adequate space for
the operator to hundle the test efficiently. While
tests are being cenducted this room shall be
maintzined at a temperature of 78 to B2°F.
It is suggested that relative humidity be held
between 30 and 50 per cent.

F. Spray Chamber. The spray chamber shall
be a box-like structure of solid material meas-
uring 18 inches wide. 18 inches long, and 25 to
30 inches high. The open floor of the chamber
shall be covered with 14-inch mesh wire hard-
ware cloth. Suitable. guides shall be fastened
to the chamber floor to perniit the centering of
the treatment container in some definite posi-
tion in respect to the nozzle of the OTA and
test aerosol dispensers. The top of the chamber
shall be open. The front wall of the chamber
may be in the form of & sliding door permitting
convenient access to the interior of the churcher.
The chamber shall rest on a stand. placing it
at the proper heizh: for convenien® operation
of the test.

An adjustable hinced shelf shall be aixed to
the outside of the center of the back upper edge

o W | . i
3 e -~ 1 N
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Ficure 1 —Apperatus

METHOD

of the spray chumbzr. Any suitable shelf (see
Figure 1) which will permit the OTA and test
aerosol dispensers to be held in a standard posi-
tior can be used. One sutisfactory shelf is made

of aluminum sheer fit-2a with adiustable guides

ment for dispensers of different sizes. An ad-
justable metal suppert rod (casement window
adjuster) cen be used to regulate the angle of
the shelf. Markings can be made on the rod and
plate to permit rapid adjustment for diferent
dispensers.

The above-deseribed sprayv chamber is identi-
cal with that specified for the C.S.M.A. OFFI-
CIAL COCKROACH SPREAY METHOD. ex-
cept that the braces and meunting for the spray
atomizer have been removed and the hinged
shelf for holding the aercso! dispenser has been
added.

G. Treatment Contuirer. The treatment con-
tainer shall be a screen-bottomed container
3145 inches in diameter with 3-inch side walls.
Sixteen mesh wire screen shall be soldered in
place to form the bottom of the container in
such a manner that the entire bottom is com-
pletely open. Ordinary tin cups-of the proper
dimensions with handles removed and the solid
hottom replaced by wire screening have been
found useful as test containers.

H. Insecticide Paper. Unsized, nong “zed,
abscrbent paper such as brown kraft or gray
bozus paper snall be used beneath the treat-
ment vontzirer during the application of the
acrosol mist. No speciai weight is specified,
althcuysn 60 10 80-pound cray bogus paper nas
beer. found zicellent.

I. Recovery Disktice. Glass crystailizing dishes
measuring 125 miilimeters in diameter and 63
millimeters hirh shal! be employved as reccvery
cages. The bortoms of “he recovery dishes shall
not be covered with filier paper or other ma-
terial. Sixteen mesh wire screen covers may be
emploved as recovery dish covers during the
48-hour holding period following spray appli-
cation in order tc prevent the entry of wild
roaches.

1I. Procedure

A. Rearing of Test Insects. Any suitable
method permitting the production of large num-
bers of the test insect under controlled condi-
tions of temperature and humidity as pre-
viously described mav be empivoved. The rear-
ing toechuique described by Woodbury and
Barnhart (11), which makes mood use «f a
brood chamber containing adult females from

Fifth Edition, Maeeh (363

EID12080



CSMA — AEROSOL GUIDE — COCKROACH ME

‘which large numbers of first instar nymphs

may be collected at quunnt intervals, has been
successfully used in a number of laboratories,
All molded food, dead females. and emipiv ogy
cases should b removed weekly, Wild cock-
roaches shall ot be used, and all e in-
sects shall have been reared under uniform
conditions.

B. Food. Up until the time of testing, cock-
roaches shall be provided at all times with
food and water. The standard food shall be
Purina Labhoratory Chow manufactured by the
Ralston Purira Company, St. Louis, Missourt
or equivalent. (12)

C. Test Procedure. Last instar nymphs shali
be isclated in the recovery dishes or other
suitable containers from the cultures in groups
of 20 by means of a suction device, by anesthe-
tizing them with carbon dioxide gas or any
other suitable method which does not injure
them. In selecting the test insects, every effort
shall be made to obtain uniform test groups.

Prior to use, the OTA and test aerosol dis-
pensers shall be calibrated at 82 = 2°F. to de-
termine their spray rate in grams per second.
The dispensers shall be aligned on the adjust-
able shelf and settings determined for the
various dispensers to permit rapid handling.
The dispensers shall be so aligned that the
aerosol mist is directed into the open top of the
treatment container which rests on the floor of
the spray chamber. The treaiment container
shall te placed against the center of the fron:
wali of the spray chamber. Suitsble guides on
the chambear fonr or front wall of the chambe
will and in placing the traatment container in
standard position. A line mayv be drawn cn t
chamber wall and on the dispenser w aid :
aligning the nozzle with the center of the top
of the treatment container. The treatmernt con-
tainer shall rest on a 5 x 5 inch square of in-
secticide paper. Except for the 5 x5 inch square
of paper. the chamber flocr (!, inch mesh
wire hardware cloth) shall be open. The paper
shall be changed after each spray application

TJ'

:J

Immediately before sprav application the
cockroaches shall be transferrad to the screen-
bottomed treatment containers. These con-
tainers shall be free from ali tracez of insecti-
cides and shall have the entire inner wall sur-
face suitablv ailed or greased to prevent the
escape of the cockioaches and to confine them
to the containar floor. Priov to snrav applica-
tion the treatment container shall be agitazed
sufficiently to distribute the test insects uni-
formlyv over the container floor. The treatment
container shall he romoved feam the sprov

81

'iop

chamber 30 seconds after the start of spray
application. The test insects shall be immedi-
ately transferred from the treatment container
29 the recovery disi. The treated cockroaches
shall be held undzr reaving room conditions
through the IS-55ur observation perviod and
shail receive neithar food nov water.

In evaluating a test sample, a niinimum of
19 individus. test groups shall ve run for the
test dispenzer In conjunction with 10 test
groups receiving the OTA. An equal number
of replicates shall be made for mentbers of any
given test series on a given test day. The aver-
age dosage emploved shall be approximately
the same throughout a given series ¢f tesis and
of such maguituda as to result in an average
of 50 per cent to 75 per cent of the insects dead
and moribund at 48 hours with the OTA. Aver-
age dosages shall be considered the same if they
agree within 0.2 grams. Cooperative tests
among CSMA iaboratories have shown the
required dosage to be 2.0 to 4.0 grams. Test
dispensers shall be weighed before and after
the spraying of each test group of insects, and
the weight of material used shall be recorded.

D. Assembly and Evaluation of Data. Fvalu-
ation of test dispensers shall be made on the
basis of observations taken 48 hourz after spray
application. at which time the percentage of
test insects normal. moribund, and dead shall
be determined. Any insect showing signs of
life but incapable of locomotion shall be con-
sideved moribund. Similar records raken ot
21 hours or at intervals longer than 13 hours
mav be of interest in critical studies. It is rec-
orimended “hat if the tess inzecis arm {
under observation longer than 48
‘)e fu" ished food and water av the 4.‘3 of tha
nizial 1&-hour observation ld'i()d 1"~ec’* “hat
\\::hskawd insecticide treatments shall be de-
stroved and in o case "e‘umed 'o ‘he stock
cuitures or emploved in further tez:s

The bas’s of comparizon shall be the averag
percentage dzad and moribund of the tes
sample as compax'c-d with that of the OTA. In
reporting the test resulis the test sample shall
he reported as “meeting the standard” if its
average percentage dead and moribund de-
termination at 48 hours is equal to, greater

than. or within 10 percentame points less than

that of the OTA employed in conjunction with
it. In no case shall actval numerical values be
reported oficially or any letter mrade designa-
tion e assioned to the test samples as o meas-
averwent of their effectiveness nwzinst cock-
“aarhes, The following talile reeords: the vesults

VS repical seriez of tests
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Example of Teat Datu

OTA Sample A Sample E

Dosage % D&M  Dosage % D&M Doszaze 9% D&M

Test Date (ers.) 48 hrs. (grs.) 48 hrs. {grs.) 48 hrs.
1 2/15,/55 3.1 90 3.3 75 3.2 35
2 2/15/55 3.2 80 3.8 80 3.1 40
3 2/15/55 3.2 35 2.0 65 29 29
4 2/22/55 3.3 50 3.2 (5] 3.2 35
b) 2/22/55 2.7 55 3.3 (p) 3.1 50
6 2/22/55 3.0 80 2.9 60 2.8 25
7 2/22/55 3.0 60 3.1 65 3.3 35
8 2/22/55 2. 50 3.0 80 29 25

9 2/22/55 2.9 60 31 7 2.9 35-

10 2/22/55 3.3 35 3.0 70 3.6 50

Average 3.06 39.5 3.07 72.0 3.10 35.0

Reported as follows:
Sample A-—Meets Standard

Sample B-—Does not meet Standard

IV. Conditions for Official Evaluation

A. The test shall be conducted in accordance
with the procedure previously described.

B. Twenty test groups of insects, number-
ing 20 cockroaches each (10 test sample, 10
OTA), shall be em .toyed in making an official
evaluation,

C. The average dosage shall be approxi-
mately constant throughout a given series of
tests and of suci* magnitude as to give an aver-
age of from 32 to 75 per cent of the OTA
treated cockroaches dead or moribund 48
hours alter spray appiication.

D. The toxicity of the test sample shall be
reported as meeting the standard if its average
percentaye dead and moribund determination at
48 hours is equal to, greater than, or within
10 percentage points less than that of the OTA
run in conjunction with it. In no case shall
numerical values be reported or any letter
grade designations be assigned to the test
samples as a measurement of their toxicity to
cockroaches.
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TEST METEGD FOR EVALUATIANG AEROSQOL
AXND PRESSURIZED SPACE SPRAY INSECTICIDES
AGAINST FLYING INSECTS

I. Introduction

Early in the developmental period of ligue-
fied gas aerosols starting in 1942, and especially
following their appearance on the civilian
market on a large scale in 1946, the nead for a
common method of biologically assaying aero-
sols became apparent. The literature records
several testing techniques (among them 1, 2,
3, 4, and 7) employed by various investigators
at that time, but the necessary cooperative tests
leading to the development of an official method
were not iritiated until 1947. The first series
of cooperazive aeroscl tests among industrial
and federal laboratcries was organized and con-
ducted in 1947 under the direction of the

NAIDM* Aerosol Committee (8). These tests
- employed a standard formulation in a standard

dispenser at three desage levels by the method
In current usage in the cooperator’s laboratory.
Ermploying the results of the first cooperative
tests as a basis, a second series of cooparative
tests was designed and conducted under the di-
rection of the NAIDX's Insecricide Scientific
Committee. In this second series of tests made
during the perind 3layv to October, 1918, four
conventionzl lew preassure aerosol formniations
each paciiaged in a standard dispenser, were
tested by nine cooperating laboratories. In these
tests (9), the use of free flving flies, a standard
desage and a standard testinz technigue were
employed. A third series of cooperative tesis
were conducted by ten participating labo-
ratories. These tests (10) made use of three
coded formulations containing 0.2%, 0.4%, and
0.8% pyrethrins. The method here presented
is based on the outcome of the first, second,
and third series of cooperative tests and, in so
far as practical, follows the Official Peet-
Grady (11) Test Procedure (both large and
small group). This technique for testing aevo-
sols should be regarded as a practical test
method designed for the comparison of formu-
lations in the dispensers in which they will be
emoloyed by the consumer. It is restricted at
present for use against house flies, although
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it is felt that with modifications in dosage the
general procedurs would b+ satisfactory for
other flving inzects.

With the growih of pressurized insecticides
between 1949 and 1958, it was felt by the
CSMA that a grading svstem and a distine-
tion between asrosols and the newly developed
pressurized space sprays should be made. In
view of the changing trade practices, there-
fore, definitions (12) of aerosols and pres-
surized spravs, and a grading syvstem are now
incorporated in this method. Grading of aero-
sols and pressurized sprays is set forth under
Section IV Conditions for Official £valuations,
and definitions for aerosel and pressurized
sprays are as follows: .

1. Aerosols: The spray from aerosol dis-
pensers should be in finely divided form in
which 80 percent or more of the individual
oray particles have a mean dizmeter of 30
microns or less, and none of the spray parti-
cles has a diameter of more than 50 microns.
Aerosols must bz no less effective in bielogi-
cal performance (3-minute, l0-rainute. and
15-mintte knackdowns and 24-hour moriality)
than the CHcial Test Aeroso! (0T Ay when
tested against house flies at the same dosage
or less.

2. Pressurired Spravs: These products de-
liver mist spravs intermediate between aero-
sol-type spravs and those which are intended
to deposit an insecticidal residue of a chemical.
They must be no less effective in biological
performance (15-rninute knockdown and 24-
hour mortality) than the Official Test Aerosol
(OTA) when tested at no morz than twice the
dosage speciiled for the OTA.

II. Apparatus

A. Reference Insecticide.

The reference insecticide shali be the current
Official Test Aerosol (OTA) prepared by the
CSMA. The OTA must be dispensed from the
container in which it is supplied with particu-
lar care being taken that the OTA dispenser
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employed meets the specifications designated on
its label. References to the OTA (other than in
this presentation) should identify the OTA by
date.

B. Dispenser for Experimental Insecticide.

No restriction is made on the dispenser em-
ployed in connection with the experimental
aerosol or other pressurized formulations.
However, it should be noted that the test re-
sults apply only to the experimental formuls-
tion as dispensed from the particular unit
employed. In reporting results, the dispenser
used with the experimental aerosol shall be
specified.

C. Test Insect.

The test insect shall be the house {ly (Musca
domestica, 1.) reared from strains mixed
under the supervision of the CSMA. Healthy
test groups having an average age of four days
shall be used and individual flies in the test
groups shall be not less than three nor more
than six days old at the time of testing. The
strain shall be of such susceptibility that the
Official Test Insecticide (OTI) will cause a
24-hour mortality of 30 to 55 per cent and
with approximately 95 per cent of the flies
paralyzed at ten minutes following spray ap-
plication by the Peet-Grady method (11).

D. Fly Cages.

Cages of any couvenient t¥pe may be used
if they provide at least 1 cubic inch of space
per flv and have at east two sides and the top
screened. It is suggested that the base bpe
square in shape to provide maximum floor
space. The floor of the cage is preferably de-
tachable to facilitate cleaning and inserting a
paper floor covering. The cages are constructed
of wood or other suitable material and 16 mesh
wire screening; they are fitted with a sleeve
opening, rubber membrane, or a door.

E. Rearing Room.

This room may be of any convenient size
constructed so as to be free from strong drafts,
and maintained at a temperature of 82 = 2 de-
grees Fahrenheit and relative humidity of
50 == 5 per cent. It should he separate from
the testing room in order to eliminate the
possibility of traces of insecticide coming in
contact with the test insects. Ventilation should
be provided to reduce odors and gases from fer-
menting modiz,
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F. Testing Room.

Tris room shall be of any convenient size,
capable ¢f holding the aerosol test chamber
(Peet-Grady Chamuer or larger chamber) and
permitiing adequate additional space for the
operstor to handie the test efficiently. While
conducting tests, thiz room shall be maintained
at a temperature of 75 1o 85 degrees F. It is
suggested that the relative humidity be held
between 40 and 70 per cent. Since the exhaust
fan of the cramber will move relatively large
guantities ¢of air, the temperature of the air
entering this room should be approximately
that specified above.

G. Aeroso! Test Chamber.

The test chamber shall be a Peet-Grady
Chamber as specified in the Peet-Grady Method,
or a larger chamber meeting the genera! speci-
fications of the Peet-Grady Chamber. In the
cases of larger chambers, it is recommended
that the dimensions Le such as to approximate
a normal rooni.

H. Exhaust Fan.

An exhaust fan moving not less than 1,000
cubic feet of air per minute through the Peet-
Grady Chamber, or a fan of proporticately
larger capacity for testing chambers .rger
than the Pee:-Grady Chamber shail be used to
ventilate the chamber after each test. It shall
be arranged with adeguate piping to exhaust
the chamber vapors outside of the building.

I. Insecticide Puper.

Unsized. nonglazad. absorbent paper, such as
brown krafit or gray bogus, shall be used to
cover the chamber floor. No speciai weight is
specified although 60 to 80-lb. gray bogus paper
has been found exceilent. In certain laboratories
testing chamber ceilings and walls huve been
covered with cardboard, kraft paper or other
material suitzbly arranged for easy renewal to
reduce chamber cleaning difficulties.

J. Apparatus for Picking Up Flies.

Any convenient means of picking up the

" paralyzed flies without injuring or appreciably

disturbing them may be used. If a vacuum de-
vice is used. it must produce gentie suction.
have a sufficiently large receptacic to preveunt
crowding of the flies. and shall be ¢leaned after
each test with the same muaterials uscd in
cleaning the chamber.
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. Procedure

A. Rearing and Handling Flics.

In this procedure, eggs are transferred to
madiure suitabic for the development of tirvae.
Tre pupae are coliccted from the medium and
piaced inside of cages, and the adult flies
emerge and remain in these cages until ihe
day of testing. A culture iz defined as ahi
adults resvlting from the seeding of egzs col-
lected at one time on a given date.

(a) Larvai. medium. The preferred con-
tziners are cylindrical glass battery jars ap-
proximatel¥ 6 in. in diameter and 9 in. high.
For ¢ns jar miv 310 gm. (12 oz.) dry CSMA
Standard Fiv Larval Media® with approxi-
mately 730 ce. of an aqueous suspension con-
taining 15 gm. moist cake yeast® or 5 gm.
dry veast? and 10 cc. non-diastatic Diamalt®.
Mix thoroughly until a loose, fluffy medium is
obtained, transfer it to the battery jar without
packing, cover with cloth and set in the in-
sectary. The amount of suspension required for
- best rearing results will need to be determined
in each 'aboratory and it may be varied in order
to preverit mold growth. It is suggested that
the medium be prepared in the late afternoon
of the day before egg collection.

(b) Eggs: Eggs are collected for a period
not longer than 16 hours from food dishes or
other oviposition media in cages containing ma-
ture flies not more than 8 days old. It is sug-
gested that fresh.oviposition medium be piaced
in fiy cages in the late afternoon and eggs be
collected eariy on the following morning. After
collecting the egos they must be measured and
seeded without delay. Wash the eggs in tap
water at roora emperature and measure 2,000
eggs as accurate’y 25 possible. This may ve done
by allowing the eggs to settle in a caiibrated
pipette or graduate (0.1 cc. settled eggs con-
tains about 700) or the eggs can be filtered and
measured in calibrated pits or cells. Use 10 cc.
of tap water to measure and to scatter the eggs
in a pit or trench 0.5 inches deep and located in
the center of the surface of the larval medium.
Cover the eggs with loose medium, replace the
cloth covers on the jars, and set jars in the
insectary so that at least 1.5 inch separates
each jar to permit free air circulation. The
maximum temperature in the jar (about 3 days
later) must not exceed 130°F. Under normal
conditions. more than 85 per cent of the eggs
should hatch within 36 hours of the time they
are laid.

1. Order from Ralston Purina Co.. St. Louis, Mo.
2. Diamalt and veasts are products of Standad
Brands, Inc, and are uwsually avaidable from loca!
distribusors.

INSECTS

(¢) Pupac: Mature iarvae migrate to the top
portion of the medium and normally all larvae
will have pupated by the seventh day after seed-
ing eggs. When this occurs, the portion of the
niedium coutuining pupae is loosenad, poured
into a shallow ¢ray, and air dried at rcom tem-
perature. An ¢ieetric fan may be used to hasten
dryving. Pupae are separated from the dry me-
dium by sprinkling the pupae-medium mixture
on an inclined tray or chute set in front of an
air blast such as that from an electric fan. The
pupae must be handled gently and as little as
possible in order to avoid injury. Any method
that permits a: least 95 percent of flies to
emeryge is considered satisfactory.

An air separation apparatus (5) for separat-
ing pupae is used by seweral laboratories and
found to be more rapid than the inclined tray
method. The apparatus employs a blower, a
cyclone collector, and a suction pipe. The de-
vice separates the heavier pupae from a layer
of vermiculite piaced on the surface of the fly
medium before the larvae pupate. According
to (6), a 2-inch layer of vermiculite should be
placed on the larval medium three or four
days after seeding. Six days after seeding, the
mixture of vermiculite and pupae is loosened
and poured on a tray and separated. Terra
Lite Brand Vermiculite Soil Conditioner, avail-
able in 20-pound bags from some garden sup-
piy stores, has been found satisfr:tory for
use in this procedurc.

All of the pupae maturing on a given day
are combined nto one lot, mixzd, and meéds-
ured into Lost e Euach group is pluced ina
shailow dish is, in turn, placed in a
cage which provides at least 1 cu. inch of
space per pupa. If the large group procedure
is used. the test unit consists of approximately
500 pupae. If the small group procsaurs 13
used. more than 300 pupae are placed in stock
cages and adult fliss are sampled prior te
testing. Under normal rearing conditions. at
least 80 adult flies should be obtained for each
100 eggs seeded.

ad R
which

(d) Adult Fly Food: The food for adult
flies shall consist of 5 per cent spray dried.
nonfat milk solids and 2 per cent granulated
sugar thorouchly dispersed in water. Roller
dried or calied milk solids settie out of sus-
pension within a few hours and are unsuit-
able as food. A 40 per cent formalin solution
mayv be added to the food at the rate of 171500
to delay souring. Each cage is supplisd daily

with a dish concainine at feast 15 eel food fov
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each 100 fies, and so prepared as to prevent
the flies from drowning. Satisfactory food
must be available to the flies at all times. The
adult flies are held until the second dayv of
oviposition tusaalls 12 1o 11 4
are seeded) when they are vepds

vsoafter eggos

Tor test .

B. Testing Flies.

Betore a te<t is started, the test chamber
must be ciean and have c¢lean paper on
the foor, all ports and openings must
be closed, and the temperature must be
82 = 2°F, and all windows must be equally
shaded. In chambers where walls and ceilings
are covered with paper or other material,
contamination, if present, must Le a: suffi-
ciently low levels so as not to influence test
results. Chambers are considered *to be con-
tamirated and unsatisfactory for test use when
test flies, held in them for a 12 to 16 hour period
with food but without insecticide treatment,
show mortalities in excess of 10%, or when
over 109 of the flies are paralyzed within 30
minutes after liberation. It is recommended
that Iaboratories make « standard practice of
taking contamination observations. employing
a normal fly test group, following each day's
testing. In both the large znd smali group
procedures, only flies which are capable of
flying shall be liberated into the aerosol test
chamber. In the small group method, a sample
of 100 = 5 flies is used in each test: but in the
large group mothod: all flies in one cage are
used in o osing st. Sembies may be taken
oy liverating the directly into the chamber
and continuing u ahout 19 per cent of flies
remain in the steck: > cve diseavdad.
Sampies oy e wken also by disearding the
Arst 10 flles and then counting 3) flies inte
each of a series of small cages. One hundred
flies are couni=d into the !nst coce and, work-
Ing backwuard. 50 Hies ure added to each. Flies
remaining in the stock cage are discarded.
The order of spray treatments must be ran-
domized.

care. The

(

e i

After liberating the flies in the chamber,

3.0 = 0.5 grams of aercsol mixture per 1000

cubic feet for a Grade A aerosol or pressurized
spray evaluation shall be applied in a continu-
ous flow. For a grade B pressuvized spray
evaluation. a total of 6.0 = 0.5 grams of mix-

ture per 1090 cubic feet shall be applied in a

contiruous Aow. In Peet-Grady Chambers, this
15 0618 = 0108 grams for a Grade A sprayv
and 1206 = 0108 arams for Grade B. The

omay he oseitfated slowly to

dispenser nozsls

effect uniform distribution of the mist within
the test chamber.

The mist shall not be direeted onto chamber
wall and “esting suriuces. The test dispenser
shall ve weizhed nelore and afrer the libera-
tion of the aerosol or pressurized spuce spray
mixsure and the actual weight of material in-
troduced srtall be recorded. The chamber is
closed at o constant temperature in the ranyge
of 82 = 2-F. for 15 minutes from -he time the
mist i introduced.

Where a Peet-Grady Chamber 1s used, the
nozzie or exit orifice of the valve zhould be
directed =¢ that the spray goes through a port,
meesting specifications of the Peet-Grady Meth-
od. Several CSMA iaboratories use adjusta-
ble fixtures to hold the dispenser and permit
the spray to be distributed from the same
place and angle for each test. Different ad-
justments may be necessary for the OTA and
tne various test dispensers, and the spray pat-
tern from new dispensers should be deter-
minad prior to the test. One laboratory reports
successful use of dispensers with the nozzle
positioned 3 inches from the« ceiling and 10
inches from the corner of the Peet-Grady
Chamber.

Counts shall be made as to the number of
flies “‘down” (paraivzed) at 5 and 10 minutes
folls -ing insecticide application. These counts
ave especiaiiv imiportant because with con-
vertional formulations practicalir all flies
“down' at 15 minutas fail to recover during
the Z4-hour shservation thoroepd of
15 minutes tne noits
' 2d by mezans of th

exon
V)
O
£
b
.
+

The “down” flies are picked up and tr:
ferred Imnmediately to clear cages nieetin
specifications of Section IIL paragvayr D.
These flies may bz counted when thev ave
picked up cr later. depending upon which time
is more convenient. During the subssquent 24-
hour recovery period. the cage iz placed in the
rearing roori and supplied with an adequate
guantity of 5 per cent sugar solution. arranged
so that the top of the dish is not more than 3}
inch above the floor of the cage and the flieg
cannot drown in it. A gauze-wranped ball of
cotion saturated with 5 ver cent sugar solu-
tion is also satisfactory.

The “up”™ (unparaivzed) flies in the chamber
at the end of the 13-minute exposure period

are counted and discarded.
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~ After a test is completed all toxic residues
must be removed from the chamber or, if
allowed to remain, must be at sufficiently low
levels so as not to affect test results. Where
chamber surfaces permit muny toxic residues
can be removed by wiping with a clean cloth
saturated with ethyl alcohol or ethyl uicohiol
containing 10¢; acetone.

C. Assembling the Data.

The number of “up” flies must be counted
and recorded at the end of the 15-minute ex-
posure period. The dead flies are counted
24 = 1 hours later, preferably by removing
them from the recovery cage. Only flies that
show no sign of life upon being touched may
be counted dead. If the “down” flies were
counted as they were collected, the sum of the
“down” and the “up” flies yvields the total flies
in the test. If the “down” flies were not counted
as collected, the recovered flies are killed by
placing the cage in an oven at 170°F. for a
few minutes, after which they are counted.
The sum of reccvered and dead flies yields the
“down” flies and this sum added to the “up”
flies yields the total flies used in the test. The
Aerosol Test Knockdown Mortality is the per
cent dead of total flies. In the .Adeivsol Test
Knockdown Mortality calculation, the *“up”
flies at the end of the 15-minute exposure
period are considered to be alive at the end
of the 24-hour observation period. The Aerosol
Test Knockdowns are the per cent “down™ of
total flies at 5, 10 and 15 minutes.

The mort-lity and knockdewn definitions are
summarized in equation form as follows:
(1) Aecrosol Test Knockdown Mortahity =
Dead “Down” Flies < 100

Total Flies

(2) Acrosol Test Knockdown, 5. 10 or
15 minutes =
“Down” Fltes ~ 100
Total Flies

IV. Conditions for Official Evaluation

1. The tests shall be conducted in accordance
with the procedure previously described.

2. At least two cultures of flies, meeting
Peet-Grady specifications, shall be used in mak-
ing an official evaluation.

3. Cages showing a combined mortality.and
crippling greater than fifteen per cent on the
day of test shall not be used.

4. In the smull group procedure. using ap-
proximately 190 flies per test. no more than

[o2]

-1

three unknown samrles may be tested in con-
junction with one OTA in any one series. Ten
tests are run on the OTA and on each of the
unknowmns in parallel; that is, test each spray
the same number of times on any one day. The
samples of & zeries must be randomized in the
order of iesting.

5. The large group procedure using ap-
proximately 500 flies per test shall be conducted
in the same manner as outlined for the small
group procedure with the exception that five,
rather than ten, tests are required.

6. The dosage of the OTA and experimental
aeroso! shall be 3.0 = 0.5 grams per 1000
cubic feet, while that of the experimental pres-
surized space spray may be either 3.0 = 0.5
grams or 6.0 = 0. 5grams per 1000 cubic feet,
devending upon whether efforts are being
made to qualify the experimental pressurized
space spray as a Grade A (3.0 = 0.5 grams) or
Grade B (6.0 = 0.5 grams) insecticide. The
experimental aerosol or pressurized space
spray tested at 3.0 = 0.5 grams dosage shall
be reported as “meeting the standard” if its
knockdown at 5. 10 and 15 minutes and 24-
hour. Aerosol Test Kmnockdown Mortality is
equal to, greater than, or not less than 5 per-
centage points below that of the OTA run in
conjunction with the experimental insecticide.
The experimental pressurized srace 3pray
tested at 6.0 = 0.5 grams dosage saull be re-
ported as “meeting the standard” if its knock-
down at 15 minutes and 24-rour Aerosol Tes:
Enockdown Mortality is equsl to, greater than.
or nnt less than 5 percentuge points helew
that of the OTA run in conjunction with it
(the OTA being tested at 3.0 = 0.5 grams
dosage).

7. The percentage knockdown and mortali-
tv of the insecticides, provided they “meet the
standard.” snall be designated by ietter and
shall be in accordance with the following
grading svstem:

“Equnlto”
OTA at dosage
of 3.0 = 05
grams per 1000
cubic feet at

Type of dosane indi-
Grade Insecticide cated below
A Aerosol or 3.0 = 0.5 grams
Pressurized per 1000 cubic
Space Spray feet
B Pressurized 6.0 = 0.5 grums
Space Spray per 1000 cubie
feet
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8. Thne Official Test Acrosol (OTA) is re-
stricted to use in the above described pro-
cedure and the CSMA Cockroach Acrosol Test
Method (14). It shall be used oniv as the
refercnes insecticide in testing acrosol and
pressurized tnsecticides against the house flv
and acrosol insecticides against cockroacnss.
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FENY

#auNOCD 181

LABORATGRY SERVICE

Many commercial laboratories are properly
equipped and gualified to check any aerosol or
pressure package for a fixed charge.

The laboratory should report the following
on the product samples submitted:
1. Labelirg —
Correct caution labeling for product.
Type of shipping label required.

2. Complete test for flammability or combus-
tibility in accordance with the “Flamma-

39

bility Tests for Pressurized Containers,”
and ICC Regulations.

3. “Fill” in accordance with minimum fil
and safe fill requirements.

4. Pressure (Gage) at 70°F and 130°F.

5. Conduct tests outlined in the “CSMA
Aerosol Guide.”

Not less than three samples of each product
shall be submitted.
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METEOD FOR DETERMINING
PRESSURE DROP RATE

A revised method for the determination of
pressure drop rate is outlined below.

To develop a satisfactory method for pres-
sure drop rate, it is desirable that the proce-
dure satisfy the following requirements.

(1) Method should be applicable to all food
products packaged in pressurized con-
tainers.

Method should be rapid and reproduci-
ble. ‘ '

3)

Dispensing conditions encountered in
actual usage should be simulated.

(4) Method should be such that any slight
variances. in valves and actuators are
overcome.

Method should be such that the final
equilibrium pressure in the container
can o= corrvelated to the amouunt of prod-
uct dispensed.

To satisfy the above conditivns, a tentative

method for pressure drop rat: kas heen estab-
lished.

METHOD
A. Storage Conditions

(1) Products normally refrigerated should
be held at 40°F. for at least 24 hours
before testing.

(2) Products normally stored at room tem-
perature should be held at T0°F. for at
least 24 hours before testing. ’

B. Weight Determination

{1y Weigh a replicate of three filled con-
tainers and vrecord the welght in grams.

91

C. Pressure Determination
(1) Check equilibrium pressure in the con-
tainer. A prepresshrized gauge should
be used to check the pressure in the con-
tainer so as to minimize product or pres-
sure loss.

Products that require shaking, as indi-
cated in directions on label, should be
shaken as outlined in Section D-—Shak-
ing Procedure.

(3) Products that are dispensed without
shaking should not be agitated before

determining equilibrium pressure.

D. Shaking Procedure

(1) Grasp thecaninan upright p- -ition and
move the arm downward in an arc. As
the arm moves downward. the can is in-
verted. Enough force should be exerted
in the motion to throw the product to
the top end of the can. The carn is then
prought back to the starting position.
Repeat this ¢vele for a total of ten times,
pausing for a few seconds between
cycles.

E. Dispensing Procedure

(1) The container should be shaken as out-
lined above and the pressure recorded
before each dispensing.
Hold container in proper position for
dispensing.
Dispense a weighed amount at 3-minute
intervals.
The rate of dispensing should be regu-
lated so that the vroduct would be ex-
pelled in a given number of dispensings.
iSee enclosed Table 1 {or the recom-
mended number of dispensings.)
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(5) The weight in grams of the product dis-
pensed should be recorded after each
dispensing.

(6) When the firs: gas discharge is observed,
stop dispensing. Weigh the container
and record the final equilibrium pres-
sure.

F. Maximum Delivery

(1) Maximum Delivery should also be de-
termined as outlined in the revised Meth-
od for Determination of Percent Prod-
uct Retention; that is:

(a) “Hold can, without dispensing, in
dispensing position (inverted for in-
vert style valves, and upright for
dip tube valves) for a period of two

I3
-+

{b) Do not shake can after standing.
(¢) Dispense product until gas supply
is exhausted.

(d) Weigh container.”

G. Tare Weight of Container
(1) Cut open container, wash, dry and re-
cord weight In grams to obtain tare
weight.

H. Determine Pressure Drop Rate As Follows:

(1) Tabulate weight of product in grams
versus equilibrium pressure in container.
(2) Plot weight of product in grams on the

axis of abscissas and the equilibrium
pressure on the axis of ordinates to ob-

minutes. tain a pressure drop graph.
TABLE I
FILL RECOMMENDED
CO!\'TAINER TOTAL AVERAGE DISPENSINGS
SIZE CAPACITY Foam Stream Spray Foam Stream Spray
(Fluid Oz.»
202x 214 4.9 2 3 3 2 3 S
202x 214 6.4 3 4 1 3 4 4
202x 06 7.9 4 5 b} 1 5 5
202 x 509 9.8 5 6 b b} 6 6
211 x 413 13.7 6 4 9 6 9 9
211 x 3510 15.9 n 10 10 7 10 10
211 x 604 17.8 i 12 12 10 12 12

Adopted Food Aernsol Technicai Sub-Commitize, December 3, 1969
Approved Aeroso! Division Scientific Committee, [lecember 5, 1961
Approved Aercsol itivision Executive Board, January 22, 1962
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v

A SIMPLE CAN PUNCTURING DEVICE
FOR AEROSOL LABORATORIES
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Courtesy of *Freon'” Progucts Division £,

An inexpensive, simplified aerosol ¢can punc-
turing device has been produced by our “Freon™
Products Laboratory This new dévice can be
made conveniently in two modifications costing
about $3.50 and 32.50 respectively, compared
to the $15 to $2) cost of the apparatus formerly
used. Biggest advantages are the small size,
easy assembly, and the abilitv to position the
punctured can in any wayv most suitable to the
job. Either device may be used with any com-
mercially available aerosol can.

To make this new device a piece of 1”7 x 2” x
14" steel is drilled and tapped for 14” NPT
straight thread in the center of a 1” x 2” face.
Two Aero-Seal M44 hose clamps hold this steel
plate to the side of a can. which is punctured
by threading a “Fitzall” Can-0-Gas puncturing
valve through the plate and into the can. The

93

| du Pcnt ce Nemze-s & Co., Inc

necessary seal is accomplished by the gasket
furnished on the valve. Allowing one dollar for
the manufacture of the steel plate, the device
costs 33.53, the valve costing 31.45, and the
hose clamps 3.51 ea.

A less rugged device can be made by bending
the prongs on the can clamps furnished with
the Fitzall valve to a horizontal plane. The two
opposed prongs may be held to a can by two
Aero-Seal M32 hose clamps. Puncture is ac-
complished by threading the valve through the
can clamps in the normal manner. The total
cost of this unit is only $2.50. .

PARTS LIST

“Fitzall” Valve. Part No. 5847, Mfrd. by Virginia
Smelting Co., West Norfolk, Va.

Hose Clamps. Aero-Seal all stainless M32 and M44.
Mfrd. by Brecze Corp., Inc., Union, N.J.

All parts sbtainable at any refrigeration wholesaler.

Fifth Edition, March 1966
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ST

” FOUNDLD 1914

METHEOD FOR DROP TESTING
OF GLASS BOTTLE AEROSOLS

(Prepared by Project Committee on a Standard Drop Test of Glass Aerosol,
Scientific Committee, Aerosol Division)

Scope

This method is intended to standardize the
drop test procedure used in determining the
acceptability of a bottle design in a glass
container for packaging a given aerosol formu-
lation.

Outline of Method

A. The arithmetic mean height of a specific
glass aerosol bottle design is determined by
dropping the bottles, loaded with the given
formulation. according to the statistical pro-
cedure given below.

B. Dropping an additional group of similarly
filled bottles at the arithmetic mean height
provides a means of evaluating any potential
bursting hazard of the final package. incor-
porating factors of bottle design, formulation.
loading techniques. etc.

Apparatus
1. Drop Surface

The drop surface consists of a square steel
plate Iy in. thick and 12 in. on a side. This
steel plate is imbedded in a square concrete
pad 18 in. on a side and 2 in thick.

2. Dropping Mechanism

The test bottles are held above the drop
surface by means of a vacuum system. Re-
lease of the vacuum allows the bottles to fall
freely. The apparatus consists of a rubber
stopper with a !5 in. hole connected to any
suitable vacuum system, such as a vacuum
pump. laboratory line vacuum. or water as-
pirator. The line connecting the stopper with
the vacuum system s provided with a three-

way stopcock for release of the vacuum. The
rubber stopper is fastened by any suitable
means above the dropping surface in such a
position that the falling bottle will land as
near as possible to the center of the plate.

Several rubber stoppers with 1% in. holes
will be needed for the various shapes of bottles
that will be tested. A stopper with a flat sur-
face will serve for flat botttes, while stoppers
with curved surfaces cut into them will be
necessary in order to obtain a tight seal for
bottles having other shapes.

Other mechanisms which give - ~uivalent
control of the drop positions may be substi-
tuted for the vacuum svstem.

3. Ovens

Alr ovens are to be maintained at 70°F. and
100°F.

Procedure during Development Stage—Part A

Place the bottles to be fested in room tem-
perature air (70°F. to 100°F.) for a minimum
of three hours. Place each bottle in position
against the rubber stopper at the terminal of
the vacuum svstem. By opening the vacuum
system to atmospheric pressure by means of
the three-way stopcock. the vacuum on the
bottle is released and the bottle is allowed to
fall upon the drop surface. Care must be
taken to position and to release the bottle

properly so as to prevent twisting and rota-

tion in the air as the bottle falls.

A total of 75 bottles are dropped from one
given drop position at room temperature
(70°F. to 100°F.). Drop each bottle only once.
The drop schedule is based on a statistical
destzn known as the “up and down” method

Fifth Edition, March 1966

EID12094



(DR HE

—— ALROROL GUIDE — DROP TESTING

of sensitivity testing (1). If a bottle breaks*
at a given height, the next bottle is dropped
from a height one interval lower. If a bottle
does not break. the next bottle is dropped from
a height of one interval higher.

Drop the first bottle at 6 ft. If the bottle
breaks, drop the next boitle at ¢4 ft. If that
bottle breaks, drop the next bottle from 2 fu.
If this bottle does not break. drop the next
bottle at 4 ft. Again, if that bottie breaks,
drop the next bot:le at 2 ft. Follow this pro-
cedure throughout the testing of the 75 bot-
tles. The interval between adjacent drop lev-
els, d, is 2 ft.; i.e, drop levels of 2 ft., 6 ft.
8 ft., 10 ft.. etc. It is required for statistical
purposes that this schedule of drop heights be
followed exactly. If, because of ceiling limita-
tions, it is impossible to use very high drop
heights, it will be permissible to stop at a
maximum height of about 14 or 16 ft.

Record for each drop height the number of
bottles which break and number of bottles
which did not break. Tabulate these data as in
Table I. In the example, it is seen that no
bottles broke at 2 ft., 2 bottles broke at 4 ft.,
11 at 6 ft., 22 at 8 ft.. and 2 at 10 ft. If a bottle
breaks at 2 ft., it is proper to record the next
bottle as a ‘“no break” at zero ft. and to set it
aside as if it had been dropped.

TABLE It

Summary of Drop Data

' No. of Bottles
No. of Bottles

Height Which Do Not
(ft.) Which Break Break
10 2 0
8 22 2
6 11 23
4 2 11
2 0 2
Total 37 38

In Table I, the total number of breaks (N-37)
is one less than the total number of “no breaks”.
Therefore, the breaks are referred to as the
less frequent event. If, however, there had
been more breaks than “no breaks,” the
“no breaks” would be referred to as the less

*A break is defined as: bottle breaks and is no longer

usable. In the case of plastic-coated bottles, it is con-
sidered as a break for the stastical definition if the
glass breaks, even though the plastic coating remains
intact. ’

t+ The values in Table I must meet this test: the num-
ber of breaks at any given height must be equal to
tor more than or ore less thani the number of “no
breaks” at a height of one interval fd) lower.

frequent event. The following arrangement of
the data and the subsequent equations must be
based on the less frequent event.

Record the data for the less frequent event
(breaks) as shown in the example of Table I1.
The values of “i7are 0, 1,2, 3, etc., where | = 0
is defined as the (owest heigh® at which breaks
occured (ie. 477 and i = 1.2 3 etc, ars a:
Increasingly higher levels a1 which the breaks
occurred. The r. " values are the frequency or
number of brears at each level of “i". Multiply
“I” by “n,”, anc obtain the values under the
“in”" column.

TABLE II
Drop Test Statistical Data
i ) n, in,
3 2 . 6
2 22 44
1 11 11
0 2 0

Totals N =37 A =61
Add the “in,” column to obtain the sum “A".

Using this value for A, calculate the arith-
metic mean height, X, by the following for-

mula: .
(Formula 1)
A 1 61 1
X=yl+ —=—d= 4+ ——— 2=
N 2 37 2
4+ (1,656 — 50), =1 -230 =631t

where y! is the lowest height in feet at which
the less frequen: event occurred, N is sum of
the n, values in Table II. and d is the interval
between drop levzis (2 ft.). The plus sign is
used when the calculation is based on ‘'no
breaks” and the minus sign when the calcula-
tion is based on breaks. In the example of
Tables 1 and II. the less frequent event is

“breaks”; therefore, a minus sign must be used.

In the initial t2sting of a new aerosol bottle
(formulation, design, ete.), data are first col-
lected to determine the weakest and most vul-
nerable position of the bottle. Generally, the
number of drop positions is determined by the
desigm of the bot:le. One position is the bottom
of the bottle. The other positions depend on the
wall shape. If the bottle is spherical or cylindri-
cal, i.e., symmetrically designed. there is only
one drop position on the side. If, however, the
bottle is elliptical or some other shape, nonsym-
metrical with respect to its longitudinal axis,
there are at leas: two side drop positions—one
on the edge and >n» on the flat side.
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Repecat the procedure just described previ-
ously for each of the remaining possible drop
positions. Calculate X for each position. Select
the weakest and most vulnerable position as
that position corresponding to the lowest value
of the arithmetic mean height (X,).

It is apparent that there will be cases where
an a-rosol container may break on being
dropped and still may not present a consumer
hazard. Throughout this procedure, the poten-
tial hazard is assessed in relation to the extent
of flying glass or other fragments which are
projected from the broken container.

To assess this potential hazard, select at
random 200 additional containers and place
100 in the 70°F. oven and 100 in the 100°F. oven
for three hours minimum. Drop each container
(only once) from a constant drop height which
will now be set at a height equal to the arith-
metic mean height (X,) corresponding to the
weakest position (or 6 ft., whicheveris the lower
height). Record the number of nonbreaks, the

" number of breaks, and the number of the breaks

which project flving fragments from the con-
tainer, asin the example of Table 111 for coated
bottles.

TABLE III

70°F 100°F

Total bottles dropped from

arithmeti: mean height X,

- ft. (or - ft., whichever is
lowery ...« ..... . .. .. .. 100 100
Number of nonbreaks..... 50 . 50
Number of breaks ........ 50 50

Number of the breaks which
project ving fragments. .. 2 4

With data corresponding to those in Table
II1, the loader. marketer, etc., will be in a posi-
tion to decide for himself whether the formu-
lation and the container constitute a package
that meets his safety standards.

Procedure for Testing during Production—
Part B

To insure that a bottle design and formula-
tion which have met the specifications set forth
in Part A continue to stay within specifications
during production, the bottles as they come off
the loading line are drop tested periodically.

The test consists of dropping at only one
temperature (either 70°F. or 100°F.) a mini-
mum sample of 100 bottles randomly selected
from a given production run (one shift or one
day). using the same procedure outlined in
Tabie IIT above.

FACTORS AND PRINCIPLES USED IN
DEVELOPING THE METHOD FOR TESTING
GLASS BOTTLE AEROSOLS

The purpose of this section is to review the
factors and principles considered in the pro-
posed test method.

A. Apparatus
1. Drop Suriacs

The selection of a !i-inch steel plate im-
oedded in 2 concrete pad was made simply to
obtain a good, solid, uniform surface which
would give the maximum degree of reproducti-
bility in the testing of a large number of bottles.
It was found that concrete, marble, ceramic
tiles, etc., chipped and spalled badly due to the
impact of the bottles. In addition, there is an
old “rule-of-thumb” guide which says that the
object on which a test unit is to be dropped
should have a mass in the order of 100 times
the mass of the test unit. This is done in order
that the energy of impact wkich is dissipated
by the “drop surface” will have a minimum of
effect on it.

2. Dropping Mechanism

The selection of a vacuum system to hold the
test bottles in the required position prior to
testing was the result of the desire to keep the
necessary apparatus as simple and as readily
accessible as possible. An additional feature of
the system is that it reduces the possibility of
giving a torque to the freely falling bottle.

3. Temperature of Contents

Temperatures of 70°F. to 100°F. were arbi-
trarily selected as reasonable temperatures the
consumer might encounter with the container.
The breakage of glass itself was not found to
be affected within this temperature range. For
the test purposes, these temperatures should be
maintained by use of a constant temperature
air oven rather than a hot water bath. The
plastic coatings on clear coated bottles have
been observed to turn “milky” in appearance
after a short time in a water bath due to ab-
sorption of water. Presumably this absorption
of water could temporarily or permanently
alter the physical properties (tensile strength
and elastic limit) of the coatings.

B. Test Procedure
1. Position

Many factors can influence the structural
strength of a glass aerosol bottle. We will not
elaborate on the factors, but satisfy ourselvas
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with the observation that the size, design, and
shape of a bottle are very important with re-
spect to its structural strength. It has arbi-
trarily been decided, therefore, to determine
first the most valnerable position of the bottle,
and run subsequent tests in this drop position.

2. Height

The greatest distance between the floor and
a shelf or cabinet, under ordinary home stor-
age conditions, is taken as 6 ft. Therefore, 6 ft.
was chosen as the height to begin the sensi-
tivity testing.

3. Statistical Design

The use of a statistical design enables us,
through the mathematical laws of probability.
to conduct the test with a relatively small num-
ber of bottles. The “sensitivity testing” pro-
cedure, on which the drop test is based, is
commonly used in such fields as evaluating ex-
plosives, toxicity testing on animals, etc.

By conducting several thousand drop tests
on glass bottle aerosols containers, a curve
similar to that indicated below could be ob-
tained for a given design and formulation:

At a low height. D, a small percentage of
bottles will break it a high height, E, nearly
all the bottles will break. At a height, X, 50
of the bottles will be expected to break. This
value depends on an actual curve which has

rig. 1
100

Ne. of
Boitles
“hick
Break
(%3

'
1
1
t
b1
]
!

X
drop height (7t.)

been laboriously plotted from a very large
number of experimental drops.

However, from Formula 1:
A 1
X=y!+ —=—d.
N 2
the arithmetic mean height X can be also cal-
culated using only a relatively small number of
drop samples. By means of this statistical equa-
tion, we have made use of the “S” shaped curve
without having to plot it from a large body of
experimental data. ‘

C. References

1. Dixon, Wilfred J. and Massey, Frank J, Jr.,
Introduction to Statistical Analysis, Chapter 19,
McGraw-Hill Book Company, Inc. (1951)

2. Eisenhart, Churchill, et al., Selected Techniques of
Statistical Analysis, page 341. McGraw-Hill Book
Company, Inc. (1947)

Adopted by the Project Committee on Standard D'rop Test, May 17, 1958
Approved Aerosol Division Scientific Committee, May 20, 1958
Approved Aerosol Division Administrative Committee, September 8, 1958
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PROCEDURE FOR MOISTURE
DETERMINATION IN AEROSOL CONTAINERS

Moisture is determined in an aerosol con-
tainer by back-titrating the sample, to which
has been added Karl Fischer reagent, with a
methanol-water solution. A ratio between the
methanol and Karl Fischer is obtained and the
Kar] Fischer reagent is standardized against

-sodium tartrate dihvdrate.

(1) Determination of ratio of Karl Fischer
Reagent to Methanol-water solution.
Place approximately 60 ml. of anhvdrous
methanol in a closed glass container and add an
excess (2 to 3 ml.) of Karl Fischer reagent.
Keep agitating with a magnetic stirrer for
about five minutes. Back titrate with methanol-
water solution until the end point is reached.
Then add an 4accurately measured amount
(10 ml.) of Karl Fischer reagent and back
titrate with the methanol-water solution until
the end point is reached. Calculate the ratio X
as follows. where
ml. of Karl Fischer reagent (A)

ml. of methanol-water solution (B)

A ratio close to 1 is recommended. (The
methanol solution is Baker's Analyzed Anhy-
drous Methanol, approximately .05 water.)

(2) Standardization of Karl Fischer Reagent.

Place about 60 ml. of the anhydrous metha-
nolin a closed glass container and add an  excess
(about 2 to 3 ml.) of Karl Fischer reagent.
Keep agitating for five minutes with a magnetic
strrer. Back titrate with the methanol solution

Water Content (weight per cent) =

until the end point is reached. Add an accu-
rately weighed amount (about .32 g.) of sodi-
um tartrate, Na,C,0,. 2H.O, certified reagent,
and add an excess (about 6 ml.) of Karl Fischer
reagent. Keep agitating until the sodium tar-
trate is completely dissolved. Back titrate with
the methanol-water until the end point is
reached.

Calculate ml. of Karl Fischer reagent used
to combine with the water in the sodium tar-
trate standard. .

C = A — BX
where C is ml. of Karl Fischer used to

combine with the water in the sodium
tartrate standard.
A is ml. of Karl] Fischer (as above)
B is ml. of methanol-water (as above)
W
y = —
C
where y is mg. of H,O for 1 ml. of Karl
Fischer; W is total mgs. of H.O in sodi-
um tartrate

(3) Titration of Unknown Sample.

Place about 60 ml. of the anhvdrous meth-
anol in a closed glass container and add an
excess (about 2 10 3 ml.) of Karl Fischer. Keep
agitating with a magnetic mixer for five min-
utes. Back titrate until the end point is reached.
Add a weighed amount of the unknown and an
excess of Karl Fischer reagent. Keep agitating
for five minutes and back titrate with the meth-
ano! solution until the end point is reached.

A Xy X 100

g. of unknown

Adopted Personal Products Standard Methods Sub-Committee, f)ecember. 1959
Approved Aerssol Division Scientific Committee, December, 1959
Approved Aerosol Division Executive Board, December. 1959
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METHOD FOR
AEROSOL VALVE DISCHARGE RATE

1. Weigh sample container and bring to re-
quired standard temperature.

19

Place sample into test stand. adjusting for
proper height and setting required spray
time.

Activate tester by pushing switch.

After sample has been sprayed automatical-
ly through set time period. remove and re-
weigh.

5. Change in weight is discharge per time set
for spray.

EID12099

Adopted Personal Products Standard Methods Sub-Committee, December, 1959
Approved Aerosol Division, Sciertific Committee 1961
Approved Aerosol Division, Executive Board 1962
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PRODUCT:
Batch No.

Valve:
Button:

Total Delivery Rate:
Material Deposited:
Propellent Mixture:

Pressure at 70°F.:

Remarks:

Date:
Tested for:

103
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METHCD FOR SPRAY PATTERNS

Although several methods have been de-
scribed in the literature for measuring particle
size of aeroso!s. these methods are tedious,
time-consumirg, require elaborate equipment,
or are difficult to carry out. The method herein
described is a simple and quick technique for
obtaining qualitative comparison of spray pat-
terns. Furthermore, the equipment required
can be put together for about $150.00.

The method is based on the impingement of
the spray on a piece of paper that has been
treated with a dyve-talc mixture. A 5% mixture
of the dve in talc is brushed onto a 60-pound
Vellum paper stock. A small, but known, burst
of spray is allowed to impinge upon the treated
paper. Wherever the particles strike the paper,
the dye goes into solution and is absorbed. The
size of the dye spots are in direct relation to the
size of the liquid particles when they come into
contact with the paper. The dve used must be
soluble in the sprayv particles. In the case of
alcoholic spravs such as hair lacquers, a water-
soluble dye such as DuPont Crystal Violet must
be used; in the case of oil soluble sprays such
as insecticides, an oil soluble dyve, for example,
DuPont Oil Red Powder, must be used.

Attached is a sample of the paper used for
obtaining the sprayv pattern. Also included is a
photograph of the equipment proposed by the
Freon Products Laboratories for obtaining a
given burst of the spray on the paper.

The apparatus is made up from the following:

1. General Electric A-C Motor Type SKH,
Frame 48, 1/6 HP, 1725 RPM., 60 cycle,
115 volts, or equivalent.

Variable speed “Zero Max” torque con-
verter, Model 142X, Revco Inc., Minne-
apolis, Minnesota. ’

)

105

3. One-inch diameter by 4” long connecting
rod from torque converter to disc.

4. Rotating Disc made from 1 16" thick-
ness aluminum or stainless steel, 533"
radius; cut-out radial sector, 14 cm. at
circumference; 15-cm. sliding shutter.

Mounting Board.

(M1}

6. Slot on disc to accept 3” x 5" piece of
paper.

In order to know the exact amount of mate-
rial which is sprayed from the container, it is
necessary to know the ratg of rotation of the
disc. the dimensions of the cut-out sector, and
the delivery rate of the valve. The sector must
be pie shaped, i.e.,, the edges must follow the
radii of the disc. Using the equation below, it is
chen possible to calculate exactly how many
grams are spraved through the disc.

SD
27rR

S — Slit width at circumference in cm.

= Grams

D — Delivery rate of valve in
second.

Irams per

R — Rate of revolution of disc in revolutions
per second.

r — radius of disc in centimeters (14.5 cm.)

The dise must revolve slowly enough so that
it is possible to depress and release the aerosol
valve before the lot in the disc has made a sec-
ond revolution in front of the spray. A small
slit width and high rate of revolution permit
only a small amount of spray to pass, while a
large slit width and slow rate of revolution
permit a large amount of spray to pass.

Fifeh Editon. Maren 1906
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Patterns made from aerosols containing only
fast drying solvents can be kept indefinitely and
serve as a permanent record, whereas patterns
made from aerosols containing oils or solvents
which dry slow!y change with time and must
be photographed for a permanent record. The
slow or non-drying oil with dissolved dyve grad-

v

-

ually spreads in the paper, thereby distorting
the pattern obtained.

This spray pattern “=zhnique is particularly
useful for comparing <nray characteristics ob-
tained with differont va'ves, actuators and for-
mulations. The method s rapid. easily done,
and can be visually evaluated.

Adopted Personal Products Standard Methods Sub-Committee, May. 1958
Approved Aerosol Division, Scientific Committee 1961
Approved Aerosol Division, Executive Board 1962
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RAPID METHOD FOR PRESSURE DETERMINATION

The following method is suggested as a rapid
technique for quality control, formula develop-
ment and etc. where speed is necessary and a
high degree of accuracy is not essential. For
more accurate measurements, the reader is re-
ferred to the “Tentative Method for Internal
Pressure Determination of Aerosol Productsin
Light Weight Containers”, adopted December,
1956, by the Aerosol Scientific Committee and
subsequent!y by the Aerosol Division Adminis-

_trative Committee of CSMA.

Apparatus required:

1. Pressure gauge—range 0 to 160, stainless
steel construction, with 1= graduations
preferred. This gauge should be attached
to 14" Hoke needle valve with all connec-
tions leak proof. To needle valve, attach
a suitable adaptor* to fit the aerosol
valve(s) on-the containers to be analysed
(see diagram).

(8]

Standard for above gauges. It is recom-
mended *hat a suitable standard check
accurate 0 plus or minus 0.5 psi be set up
in the laboratory for quick calibrations of
test gauges. Gauges in constant use should
then be checked about once each week or
at any time after a gauge has been sub-
jected to accidental shock such as drop-
ping, etc.

3. Constant temperature water bath accu-
rate to at least plus or minus 1°F.

4. Prepressurizing gas supply (compressed
air, N,, CO., etc. satisfactory).

* Adaptors may be obtained from Modern Machine Shop,
123 N. Hazel St.,, Danville, Illinois. These were de-
signed for use in measuring pressure of glass aerosols
(see Ttentative Method for Determining Internal Pres-
sure of Glass Aerosols).

107

HOKE VALVE

X P

ADAPTER

P

Y

Procedure:

Measurements should be made in groups of
at least three and the average reading taken.
Immerse cans in constant temperazure water
bath. Immersion time required depends on
initial can temperature; if it is within rough-
ly 10°F. of bath temperature, 15 minutes
(agitated every 3 minutes) will suffice. For
water based products having higher specific
heat, large cans (over 12 ounces) or cans
varying widely in temperature, at least 45
minutes (preferably 60 minutes) is required.
Prepressurize gauge as nearly as possible to
anticipated container pressure, agitate cans.

Fifth Edition, March 1366
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pe

attach to valve on container, press open, and
open Hoke valve. Record reading, close Hoke
valve, remove and repeat with second and
third cans. Record exact bath temperature.

Discussion:

Care should be taken to avoid handling con-
tainers with bare hands, ete. after they have
reached constant temperature, since pres-
sure is a function of container temperature.
Care should be also taken to be certain there
are no leaks in guage apparatus. This can be
checked by occasionally making a measure-
ment with attachment under water. “Bleed-
ing” or removal of gas from vapor phase be-
fore checking pressure is not permissible if
the true pressure in the container is desired.

For non food products the gauge apparatus
may be cleaned between product uses by for-
cing suitable solvents into the gauge then vent-

ing. This should be repeated several ti.ies until
gauge is free of contamination. When chang-
ing from chlorinated solvents to water base
products and visa versa the above is particular-
lv important v avoid possible contamination.

A separate devies should be used for food
products only. Suitable prepressurizing gasses
for food producis should be limited to any of
the approved and commonly emploved food
propellant gasses zuch as nitrogen, carbon diox-
ide or nitrous oxide that are not liquefiable at
the temperatures and pressures used. Com-
pressed air is not recommended because of its
oxygen content.

Care should be taken to daily clean gauges
by repeated injection and venting of an ap-
proved cleaning solution containing a bacteri-
astat. After cleaning. the gauge and apparatus
should be rinsed with clean water and purged
with the prepressurizing gas prior to use.

Approved Sub-Committee on Pressure Determination, Marcii, 1960
Approved Aerosol Division Scientific Committee, May 17, 1960
Approved Aerosol Division Executive Board, January 17, 1960
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PRE-MARKETING CHECKLIST
FOR FOOD AEROSOLS

The following list of factors relative to the
various phases of packaging pressurized foods
has been compiled by the Food Aerosol Liaison
Committee of the Aerosol Division, Chemical
Specialties Manufacturers Association.

I. FORMULATION

A. Product Characteristic

-~

Viscosity

Particle size and resultant limita-
tions .

Specific gravity
Product pH
Product composition
a. Moisture

b. “1gar content

c. Salf content
Color requirements
Flavor requirements

B. Effect of Temperature on Non-Volatile
product

1.

9

Flow characteristics of product at
the following temperatures:

a. 40°F.

b. 70°F.

c. 130°F.

d. 212°F.

Effect of Temperature on Product
Stability

a. 70°F.

b. 100°F.

c. 130°F.

d. 180°F.

Effect of Temperature on Product
Quality—Carmelization, etc.

C. Compatibility of Product with
Compressed Propellent

1.

Critical solubility range

o

Degree of agitation required in terms
of length of shaking cycle

Effect of compressed propellants on
product characteristics and quality

Equilibrium pressure characteristics
related to:

a. Product Fill versus Headspace
b. Temperature (40°F—200°F.)

Effectiveness of Product for the pur-
pose intended, as determined by
commercial techfiques.

Determination of weight loss in

grams of gas, or in pounds per
square inch gauge

D. Compatibility of Product with
Liquified Gas Propellent*

1.

9

Critical solubility range
Emulsificability characteristics
Weight ratio of propellant required
for desired form of dispensing
Pressure characteristics as the fol-
lowing temperatures:

a. 40°F.

b. 70°F.

c. 130°F.

d.200°F.

I.C.C. Regulations

Effectiveness of Product for the pur-
pose intended as determined by com-
mercial techniques

E. Standards of Identity for the Product

*Section D added in assumption that liquified gas pro-
pellenzs will receive clearance for food use, either indi-
vidual'y or in combination with ather gases

109
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II. VALVE REQUIREMENTS

A. Valve

1. Performance of valve with formu-
lated product

a.

Dispensing characteristics as re-
lated to valve structur-s and type
aa. Spray
bb. Foam
cc. Ribbon

dd. Stream (non-aerated)

. Body orifice sizes as related to

the following factors:

aa. Delivery rate

bb. Particle size of product

cc. Type of dispensing character-
istics desired

dd. Dropping rate

Valve action

. Product retention

e. Degree overrun (where applica-

ble)

Dip tube length and ability to
anchor in container

Means to prevent cavitation
(where applicable)

. Marking of valve cup by manu-

factu 2r to insure proper align-
ment of. actuator with position of
tube to insure adequate removal
of product ’
Effect of crystallization of sugars
on valve performance

. Effect of temperature upon valve

components and gasketing ma-
terial

B. Actuator

1. Particle size limitations

2. Orifice size as related to particle
size and tyvpe of dispension charac-
teristics desired

3. Configuration and grouping of me-
chanical spinners or other means to
insure breakup of spray-type prod-
uct

4. Ability of actuator to perform ve-.

quired function
a. Achievement of desired spray

pattern and velocity in terms of:
aa. Particle size

110

bb..Spray pattern width at pre-
determined distances

cc. Coverage of area to which
product applied

b. Achievement of desired applica-
tion of sireams (non-aerated),
ribbon and foam <type valves to
perform required function in
terms of:

aa. Uninterrupted delivery

bb. Non-clogging

[}

cc. Non-drip

dd. Low percent product reten-
tion

ee. Effect of possible crystalliza-
tion of sugars

ff. Ease of application

¢. General Factors

aa. Ease of attachment of actua-
tor to valve stem

bb. Ease of removal for cleaning
by housewife and ease of rein-
stallment after cleaning

ce. Adaptability of actuator for
use with other products

HI. CONTAINER REQUIREMENTS

A. Effect of formulation on Container Com-
ponents

Test pack determinations for obtaining
storage data at various predetermined
temperatures and storage times at pre-
determined positions. Test packs should
be conducted for all products prior to
test marksting so as to determine con-
tainer and product shelf life, including
the following factors:

1. Effect on internal enamel systems
and.or plain tin plate

2. Effect on side seam structures at
higher storage temperatures
3. Effect of product on a drawn dome

and seamed areas of dome

4. Effect of product on external enamel
svatemis and lithooraphy

Fifth Edition, Maroh 1068
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B. Effect of formulation on valve and actua-
tor components

1. Degree of corrosion on valve cup
(interna! and external) and protec-
tion required

2. Effecton valve with intermittent ap-
plication

3. Effect on actuator with intermittent
application

4. Effect of storage period on delivery
rate

5. Determination of gas loss in terms
of weight (grams) during storage
period on pre-weighed containers

6. Effect of storage on sprayv pattern
C. Effect of container and storage tempera-
tures and time on product formulation

1. Changes in pressure characteristics
of product plus compressed propel-
lant

19

Alterations in preduct color
Alterations in products pH

Ll

Alterations in product flavor. pick
up of objectionable tin off-flavors,
and other deleterious changes

Effect on product overrun in foam
products

n

6. Effect on product stability and vis-
cosity

~1

Precipitation of solids during stor-
age
8. Possible crystallization of sugars in
stream tvpe actuators
9. Product retention
D. Possible Toxicity Considerations of valve

or container components

1. Feasibility of use of release agents
or lubrication systems

IV. BACTERIOLOGICAL REQUIREMENTS

VERSUS PRODUCT FORMULATION

A. Factors of Product Composition related to
bacteriological stability of product

1. pH

2. Moisture

3. Salt content
4. Sugar content
5. Total solids

CSMA — AEROSOL GUIDE «—— PREMARKETING CHECKLIST

B. Microbiological Flora normally associated
with product

1. Thermal death time characteristics

C. Method of preservation required to insure
against bacterial contamination, assum-
ing a normal bacterial load

1. Fill temperature

2. Storage temperatures at which the
product will be handled and mer-
chandised

3. Length or terms of process required
to insure adequate bacteriological
shelf-life

D. Method and position of gassing operation
in terms of possible recontamination of
heat-treated product

1. Gassing of product prior to cooling
operation

a. Pressure-temperature character-
istics of propellant

2. Gassing of product cooled to, or
filled at, room temperature

a. Sterilization of gassing heads and
valve stems prior to gassing op-
eration

E. Use of asceptic filling techniques

V. COMPLETED PRODUCTS USE TEST

111

A Effectiveness

of product application.
based on comparison of pressurized prod-
uct with a related product currently on
the market either in the pressurized form
or in a conventional package

B. Development of instructions and label

declarations (directiorns and mandatory
precautions)

C. Development of carton according to spec-

ifications of I.C.C. Regulations

D. Development of overcap to give protec-

tion to product on shelf

E. Ease of operation

F. Absence of spillage and ‘or drip from

actuator

G. Possible adverse effect on materials and

implements in the kitchen

Fifth Edition, March 1956
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V1, REGULATORY CONSIDERATIONS D. Department of Agriculture (J
A Food and Drug Administrat_ion—Fed— E. Post Office Department
eral Food, Drug and Cosmetic Act
B Interstate Commerce Commission F. Cheml'czﬁ Specialties Manufacturing
{Freight Tariff No. 11) Association
C. Federal Trade Commission G. State and local regulatory agencies
Adopted Food Aerosol Liaison Committee, December 8, 1958
Approved Aeroso!l Division Scientific Committee, December 8, 1958
Approved Aerosol Division, Administrative Committee. December 8, 1958
o8]
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METHOD FOR DETERMINING OVERRUN OF
FOOD AEROSOLS SUCH AS WHIPPED CREAM

The term overrun is that common to the ice
cream industry indicating the relative volume
of a product before and after aeration. For
food aerosols as whipped cream, it indicates
the relation between the liquid volume of the

" cream industry indicating the relative volume

product. This relationship can be expressed in
the following formula:

Volume Dispensed Cream-Volume Liquid Cream Mix

uct, shake again and dispense 6 more ounces.
Repeat until contents have been dispensed.

To correct for product retained in the con-
tainer, weigh the contents remaining after com-
plete dispensing, convert to volume, and sub-
tract from the original liquid volume before
inserting in the formula above.

x 100 = “¢ overrun

Volume Liquid Cream Mix

The volume and density of the liquid mix.
that is the ¢ am plus flavoring. sugar. etc., is
determined previous to filling into the acrosol
container. The filled container is closed. gassed.

Wt. of Liquid Cream Mix-Wt. of Same Voluniz of Dispensed Cream

An alternate method provides determination
of overrun on a weight basis of a portion of the
product. The formula used here follows:

In this method, the preparation is the same

x 100 = 7. overrun

Weight of Same Volume of Dispensed Cream

shaken and stored at 40° F. for at least 24 hours
before testing. Some creams or toppings may
require longer storage to reach equilibrium
pressures and full overrun.

Dispense at 40°F. into a measuring cup with
a wide opening and straight sides which per-
mits filling with a minimum of air pockets. The
cream should be dispensed in a manner to avoid
air pockets.

Before dispensing, shake vigorously by hand
for 5 seconds. Holding in the proper position,
dispense about 6 fluid ounces of whipped prod-

as the first above. A 4 oz. drinking cup is filled
with liquid cream and weighed. A similar cup
is then filled from the shaken aerated container
and weighed. Apply formula.

This latter method permits comparison of
overrun on various portions of dispensed prod-
uct. The overrun tends to decrease as various
portions are dispensed. Thus a whipped cream
which dispensed 500 to 5507+ on the first portion
may average about 400% for all portions.

Results should be expressed to the nearest
107,

Adopted Food Aerosol Technical Sub-Committee, December 5, 1960
Approved Aerosol Division Scientific Committee, ecember 5, 1961
ADnr_m‘ed Aevaszol Division Executive Board, January 22, 1962
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METHOD FOR THE DETERMINATION
OF PER CENT PRODUCT RETENTION
IN PRESSURIZED FOODS

1. Storage conditions.

Products normally refrigerated should be
held at 40°F. for at least 24 hours before
testing.

Products normally stored at room tempera-
ture should be held at 70°F. for at least 24
hours before testing.

2. Weigh filled container to nearest gram
or .1 ounce.

o

3. Check prissure in container. Approxi-
mate pressure measurement with a Bourdon
type gauge is satisfactory. Invert the con-
tainer for pressure measurement of contain-
ers with dip tube valves. For more accurate
determinatiorn of pressure, refer to CSMA
standard method.

4. Dispensing procedure.

Follow diractions for use of container. shak-
ing if specified. It is suggested that shaking be
standardized as follows: Grasp the can in an
upright position and move the arm downward
in an arc. As the arm moves downward, the
can is inverted. Enough force should be ex-
erted in this motion to throw product to the
top end of the can. The can is then brought
back to starting position. Repeat this cycle for
a total of ten times, pausing for a few seconds
between cycles.

Hold container in proper position for dis-
pensing. Dispense a weighed amount at five-
minute intervals. The rate of discharge should
be regulated so as to approximate a rate en-
countered in actual usage. The container is
shaken before each dispensing (except for last
dispensing when maximum delivery is being
determined).

The amount dispensed at each interval
should be such that the net weight of the prod-
uct would be expelled in six dispensing. One-
half hour is. therefore, required for total
dispensing.

5. Delivery to first gas discharge.

When first gas discharge is obscived. stop
dispensing and weigh container.

6. Maximum delivery.

Hold can (without dispensing) in dispens-
ing position (inverted for invert style valves
and upright for dip tube valves) for a period
of two minutes. Do not shake can after stand-
ing. Dispense product until gas supply is ex-
hausted. Weigh container.

7. Cut open container, wash and dry. Weigh
all component parts to obtain tare weight.

8. Calculate per cent retention for delivery
to first gas discharge and for maximum de-
livery.

Adopted Food Aerosol Technical Sub-Commitiee, December 5, 1960
Approved Aerosol Division Scientific Committee, December 3, 1961
Approved Aernsol Division Executive Board, January 22, 1962
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CHECKING PACKAGED COMMODITIES
A MANUAL FOR WEIGHTS AND MEASURES OFFICIALS

National Bureau of Standards
Handhook 67 — Issued March 20, 1939

May be purchased

Superintendent of Documents
S. Government Printing Office

Washington 25, D.C.

Price

EXCERPTS

CHECKING PREPACKAGED COMMODITIES

Malcolin W, Jensen

A manual for State and local weights and
measures offic' i!s, describing a methad for con-
trolling variou. types of prepackaged commodi-
ties.

L INTRODUCTION

There is presented here a method of control
of prepackaged commodities (commodities put
up in packages in advance of being offered for
sale) for use by State and Incal weights and
measures officials—a method based on two con-
cepts:

(1) Variations in quantities of packages are
not permitted to such extent that the averages
of the quantities in the packages comprising a
lot, shipment. or delivery is below the quantity
stated, and an unreasonable shortage in any in-
dividual package is not acceptable, even though
overages in other packages in the same lot,

33

shipment, or delivery compensate for such

shortages. (This is the basic quantity requjre-
ment of the Model Regulation for Prepackaged
Commodities adopted by the National Confer-
ence on Weights and Measures and of the
Federal Food and Drug Administration.)

117

cents

(2) Perfection in either mechanical devices
or human beings has not yet been attained;
thus the existence of imperfection must be
recognized and allowances for such imperfec-
tion must be made. These allowances are recog-
nized in the “average” concept.

5. POSITION FOR PACKAGE-CHECKING
OPERATION

After the announcement of his presence, the
official should select a suitable position for his
package-checking operations. The principal re-
quirement of the site is convenience—both to
the inspector and to the store personnel and
customers. If one that is in the customer area
of the store vet out of the way of normal cus-
tomer traffic can be found, it will be quite
proper to perform the tasks in the view of the
public. This tends to inform the casual on-
lookers as to one important phase of the
weights and measures program. Such activity
also will represent good public relations for the
store, if the packages being checked are found
to be accurately labeled.

6. SAMPLE SELECTION

(The word “sample” will be used herin to
designate the small group of packages, usually
10, selected to represent a lot, shipment, or
delivery. In a storage area such as is found on
the premises of a manufacturer. packer. dis-
tributer. and in some cases a retailer, the total
inventory of a single item of merchandise in a

Fifth Edition. March 14968
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single size may be found to contain 2 or more
lots, each identifiable by a lot symbol. In these
instances it is advisable to sample one or more
of the individual lots and take action on such
individua! lot, independent of other lots of the
same type package.)

With <he location selected, it is advisable to
decide, a- least tentatively, the lots of prepack-
aged items that are to be checked (for example,
hamburger, chuck roasts, pork chops. calf liver,
sliced American cheese, Swiss cheese, cereal,
canned beans, salt, and the like) and select the
samples from those lots. There are two im-
portant considerations in the selection of
samples. First, the sample should be of suffi-
cient number to represent properly the lot from
which it is taken, vet not so many as to require
for a single lot a disproportionate amount of
checking time; and second, the samples should
be selected from various places in the lot—top,
bottom, center, right, left, front, rear—again
so that the lot is p-operly represented. Under
normal conditions a sample of 10 will be ade-
quate. A larger sample does not increase the
reliability of the sample in an amount propor-
tional to the increase. (An exception in the
nature of a larger sample for very large lots is
explained in Step 3 of the Checking Procedure,
page 9.)

If practicable. al’ samples should be selected
before the weighing of-any is begun. This pro-
vides for checking the counter “as found,” and

avoids any poszibility of packages being added

to or removed from a lot that is to be checked
during the time another lot is beinc checked.
and thus disturbing the as-found condition.

7. SCALE TEST

Once the samples have been selected, the
scale to be used in the checking procedure is
made ready. If the packages are of such size
that the equal-arm scale is to be used, the scale
must be placed on a firm support and should be
leveled. The scale, itself, should be tested in
the new environment. (A simple test is ap-
propriate, such as a careful observation of zero-
load indication, one or two equal loads on each
pan, one small load to test the tower indicator
and side bar, and a test for sensitiveness.) A
test not only will assure the inspector that his
device is operating properly; it will also con-
vince any observers as to the care exercised
by the weichts and measures official in the
conduct of his duties.

CSMA — AEROSOL 6UIDE — CHECKING PACKAGED COMMODITIES

If the packages are large, the store scale that
is to be used in the checking should be selected,
both as to its physical condition and as to its
convenience from the standpoint of the store
personnel, and should be examined as to its
appropriateness for the checking procedure.
Such a scale obviousz!y should be a ‘‘sealed”
scale. It shouid be checked carefully for sensi-
tiveness and should be used only if it is insuffi-
ciently sensitive to indicate clearly weight in
the amount that-errors are to be defined. Once
the scale has been selected, it should not be re-
leased to commercial service until the inspec-
tor’s use of it has beer completed.

8. CHECKING PROCEDURE

8.1 Random Packages

(See also Section 9).—The checking proce-
dure is designed to determine whether the aver-
age quantity of contents of the packages in a
lot is at least equal to the average declared
quantity, and also whether there exist any
“unreasonably” large errors in the package
labeling. This procedure develops such infor-
mation through the determination of errors in
individual packages. The step-hy-step proce-
dure for checking random packages follows:

Step 1. Checkweighing

(a) Equal-Arm Scale. Weigh each package
of the sample representing a single lot by plac-
ing on one pan of the scale the package and on
the other par the tars, as represented by simi-
lar packaging material (essentially uniform
packaging materials having been used for simi-
lar packages). and standard weights equal to
the declared weight. Read the error as shown
on the tower indicator. or tower indicator plus
side bar graduations if the error is greater
than the tower capacity, to the nearest 1/16
ounce.

(b) “Substitution” Method. First “balance
in" on the load-receiving element of the scale
to be used, standard weights in small denomi-
nations sufficient in total weight to equal the
largest plus error that might be expected in the
packages to be weighed. Determine carefully
the weight of the packaging material, and then
place on the load-receiving element of the scale
standard weizhts in an amount equal to the
tare weight plus the labeled weight. Note the
exact indication of the scale (either automati-
cally indicated or indicated by poise placement
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—with or without counterpoise weights—as
the case may be). Remove these standard
weights from tht load-receiving element and
place thereon a package to be weighed. Restore
precisely the previously noted scale indication
by adding or removing standard weights. The
weights thus added or removed indicate the
package error—short (minust if weights are
added, orer (plus) if weitghts are remored.

Because some shortages in package weight
are caused by the leaking of fluids from the
commodity, and because certain packages are
sufficiently watertight that they will hold such
leaked fluid, it will be advisable to make special
observation in certain instances. If a package
containing 2 commodity suspected of leaking
is transparent, and if any tray, cup, or other
absorbent packaging material apparently has
not absorbed any moisture, the package may be
turned upside down so that any fluid will run
to the transparent top and be easily seen. If
fluid is apparent inside the package, or if the
packaging material appears to be or to have
been wet and soggy, the package should be
opened and the net weight determined directly.

Step 2. Recording

(See also Section 11).—Record the labeled
weight and the error in 1/16 ounce for each
small package. or in an appropriate denomina-
tion for each ldrge package. The zero errors
(recorded as 0) and the plus errors are listed
in one column. the minus errors in a second
column. (See example, Step 5.)

Step 3. Unreazonable errors

Circle errors that are ‘“‘unreasonably” large,
either plus or minus. The decision as to the un-
reasonableness of an error, though of necessity
arbitrary. must be made and may be predicated,
to a certain extent, on knowledge. Considera-
tion should be given to (1) the allowable error
in the commercial device employed in the pack-
aging process, (2) the possible error in the
scale used to check the packages, (3) antici-
pated reasonable human errors in both opera-
tions, and (4) the susceptibility of the
packaged commodity to accurate weight con-
trol at the time of packaging. The table that
follows is suggcested for both random and stand-
ard-pack packages that contain items of such a
nature that they are susceptible of precise
weight control. Standard-pack packages of such

119
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commodities as apples, potatoes, and the like
cannot be controlled as precisely as can pack-
ages of commodities such as peas, corn, sugar,
salt, and flour; consequently the inspector must
exercise greater liberality in the determination
of the reasonableness or unreasonableness of
errors in packages containing large individual
elements.

([t wil! be noted that the suggested plus allowances
are twice the suggested minus allowances at each
“labeled quantity.” This is an acknowledgment that

packers must be allowed to overfill such packages as are
susceptibie of moisture loss.}

UNREASONABLE MINUS OR PLUS ERRORS

Minus Error Pius Ervor
Labeled Quantity Greater Than Greater Then
0to2ounces__._.___.._.__ 1/8 ounce __.___ 1/4 ounce
2 to 8 ounceS..o-wo-. .. 3/16 ounce ._._.3/8 ounce
8 ounces— to 2 pounds.____ 1/4 ounce _..._.1/2 ounce
2+ to 4 pounds._.________ 5/16 ounce ._.... 5/8 ounce
4+ to 7T pounds._._—___.__ 3/8 ounce _.___.. 3/4 ounce
7+ to 14 pounds_ .. _____ 1/2 ounce __.__. 1 ounce
14+ to 24 pounds_____..__ 3/4 ounce . __._. 1% ounces
244 to 36 pounds_.___.____ 1 ounce _._....._ 2 ounces
36+ to 51 pounds__._______ 8 ounces _.._... 1 pound
51+ to 101 pounds__-._____ 2 pounds ___._.. 4 pounds

The figures offered above are suggested for
the determination of the “reasonableness” of
errors in individual packages; they should not
be used as tolerance figures.

Step 4. Action based on unreasonahle errors

Action should be taken with respect to the

vackages with unreasonable errors (either +
or —) : the following is suggested:

(a) If one package of the sample of 10 pack-
ages has an unreasonablly large minus error,
that package may be ordered repaciied or re-
labeled. or may be held to constitute a violation
of the statute and taken as evidence, at the
discretion of the inspector.

(b) If there are in the sample of 10 pack-
ages 2 or more packages with unreasonably
large minus errors, the entire lot should be
held in violation, without further calculation.
Appropriate action with respect to ordering off
sale, prosecution, or the like should be taken.
(See 10. Official Action.)

(c) If 3 or less of the sample of 10 packages
have unreasonably large plus errors, these
should be called to the attention of the market
operator or the person responsible.

(d) If there are in the sample of 10 packages
4 or more packages with unreasonably large
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plus errors, this should be considered to show
poor packaying practice, without further calcu-
lation. This situation should be called to the
attention of the store operator, who should be
instructed as to more precise weighing.

Step 5. Determination of average error

Average errors should be determined for
those lots on which conclusions have not been
reached under (b) and (d) in Step 4 above.
The average error is determined as follows:

(a) As in the example below, add the plus
(=) errors, on the one hand, and the minus
(—) errors, on the other hand—excluding from
the sums the circled figures which represent
unreasonably large errors. (The unreasonably
large errors, both plus and minus, are excluded
from the average, because they are acted upon
individually and because their inclusion could
destroy or alter the packaging ‘“‘pattern.” For
example, a sample could show 9 packages each
with a minus error of 1/16 ounce and one pack-
age with a plus error of 8/16 ounce. If the large
plus error is included, the average error is zero.
Actually the “pattern” is minus 116 ounce per
package, and this is evident when the “unrea-
sonably” large plus error is excluded from the
average.)

EXAMPLE
Error in 1/16 oz

[ 0, -
3 : 0
1 1' 2
® ? 0
: 2
4 1
: 0
| 1
6

(b) Calculate the average error by (1) sub-
tracting the smaller sum (plus errors or minus
errors) from the larger sum, (2) giving the
result the sign (+ or ——) of the larger sum (in
the example above: —6 — 4 = <+=2), and (3)
dividing the result by the number of items not
circled (or the total number of items, including
_the zeros, included in the sums). Thus, in the
example. averaae error = +92°9,

x

This figure is the number of 16ths vunce that
the “average” package of the sample (repre-
senting the lot being checked) deviates from
zero error, and the sign indicates whether this
average error is plus (overweight) or minus
(short weight). This “"average” is, of course,
exclusive of :hose puckages having unreason-
ably large errors.

Under mary circumstances the inspector will
be in a position at this point to declare whether
or not the lot under examination conforms to
the requirements of the law. In certain in-
stances when a very large lot—say 200 pack-
ages or more—is being checked, a further step
is advisable. If the average error found in the
sample of 10 representing the very large lot
is plus. zero. or significantly minus, a decision
on the lot is quite proper. If, however, the aver-
age error in the sample of 10 representing a
very large lot is just barely minus, the inspec-
tor will want to convince himself that his
small sample is truly representative. In this
case 40 more packages should be selected at
random from the same lot. These 40 packages
should be weighed individually, the “unreason-
ably” large errors, plus and minus, circled and
eliminated, and an average error calculted for
the sample of 30 (the original 10 and the ad-
ditic..al 40). Action should be taken on the lot
according to the average error on the sample of
50, regardless of the magnitude of such average
error.

Although the calculation designated (b)
above is not necessary to establish the primary
fact that the average net quantity of contents
is or is not below the label quantity, this haviny
been established a: the conclusion of the com-
putation designated (a), it is well for the
inspector to complete the calculation of the
average error in order that his report to his
superior may be complete, in order that he may
properly inform the packer as to the reason
for any official action, and so that any record
taken to court may be almost self-explanatory.
(For action. if average quantity of contents is
less than the declared quantity, see 10. Official
Action.)

(It is advisable that all calculations made by the in-
spector be made on the official report form in order
that these may be checked for accuracy later in the

“office.)
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TEST METHOD
AEROSOL FOAM-TYPE PRODUCTS

On October 23, 1964, the National Bureau of
Standards issued a draft of a step-byv-step procedure
developed to parallel Steps 1 through 5 found in
Section 8.2 of Handbook 67 for use with non-food,
foam-type aerosol products in standard-pack pack-
ages:

Standard-Pack Packages, Aerosol Foam-Type Products

(Packaged aerosol foam-type products should be
checked at a temperature between 70° to 80°F.)

Step 1. Select a sample of 10 or more identical packages
(identica! as to labeled weight, brand, and commodity). Re-
move ary covers or caps not required for dispensing the
product.

Step 2. Check the gross weight of each package to de-
termine the lightest and heaviest package in the sample.
Record the gross weight of the lightest and heaviest package.

Step 2. Following instructions on the container, prepare
the lightest package for the checking procedure. If shaking
is specified shake the container with a wrist-twisting motion
for 15 seconds at the approximate rate of one complete cycle
per second.

Step <. Exhaust the lightest container by holding the
valve wide open for 35 minutes. During this exhausting
procedure the container should be heid in the proper position
(generally uprigh: or ‘nverted) as specified in the instruc-
tions on the package. ‘A lightweight, portable, test stand
equipped with an adjustable valve-button depressor may be
used for this operation.)

Step 5. Rinse and dry the exterior of the container. (If
the nozzle is removable, remove for cleaning and drying, and
then repiace the nozzle.)

Step 6. Weigh the empty container to determine the wet
tare. (The wet tare is defined as the weight of the container
plus any product that is not expelled during the exhausting
procedure.)

Step 7. Determine the regeneration allowance by refer-
ence to the following table. (The regeneration allowance is
the difference in .the weight of product delivered through
normal consumer usage and the weight of the product deliv-
ered through the accelerated procedure as outlined in Step 4,
and as determined by laboratory investigation.) The regenera-
tion allowance also may be computed by multiplying - the
labeled weight by the regeneration factor (which has been
determined to be 0.02 for foam-type products). Thus, if the
labeled weight is 6% o0z. (6.25 02.), obtain the regeneration
allowance by multiplying the labeled weight by 0.02 (ie., 6.25
oz. x 0.02 = 0.125 oz, = 24 oz.).

° Regeneration

Labeled Weight of Package (::li’:u::.cez

factor of 0.02)
Zero to less than 1 %eo0z. ! Zero
1 %g oz. to less than 4 1145 oz. ! 146 0z.
4 1144 oz. to less than T134g0z. | 245 oz.
71344 oz. to less than 10 154 0z. | X, 0z
10 1344 oz. to less than 14 144 oz. 456 0Z.
14 Ygo0z.tolessthan1lb. ~ 1 ¥goz. %16 0z.
11b. 1 ¥goz.tolessthanllb. 4 3§50z 86 0z.
11b. 4 34goz.tolessthanllb. 7 74602 46 OZ.
11b. 7 Tqso0z.tolessthan1lb. 10 %goz. &6 0z.

Step 8. Subtract the regeneration allowance from the wet
tare to obtain the corrected wet tare.

Step 9. Subtract the corrected wet tare from the gross
weight to obtain the adjusted net weight of the lightest pack-
age. .

Step 10. If the adjusted net weight of the lightest pack-
age at least equals the declared net weight it may be reason-
able to assume that the lot is satisfactory.

Step 11. 1f the adjusted net weight of "e lightest pack-
age is less than the declared weight it will be necessary to
treat the 10 packages as a sample of the lot and proceed to
weigh them individually to determine individual errors. For
this procedure it will be essential to arrive at an average
corrected wet tare weight to be added to the labeled net
weight of the package to determine a “standard” gross weight
with which the packages will be compared.

In order to arrive at a representative average corrected
wet tave weight for the sample, Steps 3 through 8 must be
repeated with the heaviest package to obtain its corrected
wet tare weight. The average of the two corrected wet tare
weights may then be accepted as the tare weight for the
weighing of individual packages. In rounding off this aver-
age always round off to the lower figure, (i.e., the average
of 210;5 oz. and 214 oz. is 210 o0z.). (The inspector is cau-
tioned that the tare of a single package is not considered
acceptable as an average corrected wet tare, and also that no
“permanent” or “reference” record of tares is acceptably
reliable.)

Step 12. With standard weights in an amount equal to
the “standard” gross weight for the sample packages on one
side of the scale (or as the “standard” gross weight in the
“substitution” procedure if an equal-arm scale is not used),
weigh the remaining packages of the sample and record the
error of all sample packages. Exclude, by circling, any errors
(=) that are unreasonably large and determine an average
error for the sample (see Steps 1, 2, 3, 4, and 5 of 8.1..
Handhook 67).
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TEST METHOD
AEROSOL PRODUCTS — LOW VISCOSITY

On February 23, 1963, the National Bureau of
Standards issued a step-by-step procedure developed
to parallel Steps 1 through 5 of Section 8.2 of Hand-
book 67 for use with low viscosity aerosol products
in standard-park packages:

Standard-Pack Packages, Aerosol Products (Low Viscosity)

(Low viscosity packaged aerosol products should be
checked at a temperature between 70° to 80°F. The fumes
released when emptying the containers may be toxic
and/or flammable. The exhausting procedure should be
conducted in a well-ventilated area or outdoors. No smok-
ing should be permitted in the test area. The containers
should not be punctured or subjected to temperatures in
excess of 110°F.)

Step 1. Select a sample of 10 or more identical packages
(identical as to labeled weight, brand, and commodity.) Re-
move any overcaps not required for dispensing the product.

Step 2. Check the gross weight of each package to de-
termine the lightest and heaviest package in the sample.
Record the gross weight of the lightest and heaviest package.

Step 3. Following instructions on the container, prepare
the lightest package for the checking procedure. If shaking
is specified the shaking should be done according to the direc-
tions on the containcr. If no directions as to how the can
should be shaken z * given, shake the container with a
wrist-twisting motion for 15 seconds at the approximate rate
of one complete cycie per second.

Step 5. Exhaust the lightest container by holding the
valve actuator depressed until no additional product or gas
is expelled. During this exhausting procedure the container
should be held in the proper position (generally upright) as
specified in the instructions on the package. (A lightweight,
portable, test stand equipped with an adjustable valve-actu-
ator depressor may be used for this operation. If any
product remains, this should be expelled as completely
as possible by holding the container in the hand with the
valve-actuator depressed and alternately invertihg the con-
tainer and then restoring to the original test position at
approximately ten second intervals until no additidnal product
is delivered. In cases where the can becomes chilled during
the initial exhausting period, it is very important to hold the
can in the hand during the inverting procedure or permit the
container to warm up to 70° to 80° F before concluding the
evacuation with the inverting procedure.

A container with a metered valve cannot be emptied by
holding the valve-actuator depressed. (A metered valve is
defined as a valve that permits only a predetermined amount
of product to be expelled each time the valve-actuator is
depressed.) The container will have to be emptied by alter-
nately depressing and releasing the valve-actuator by hand
until no additional product or gas is expelled.

Step 5. Rinse and dry the exterior of the container. (1f
the valve-actuator is removable, vemove for cleaning and
drying, and then replace.)
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Step 6. Weigh the empty container to determine the wet
tare. (The wet tare is defined as the weight of the container
plus any product that is not expelled during the exhausting
procedure.)

Step 7. Determine the test allowance by reference to the
following table. (The test allowance is defined as the differ-
ence in the amount of product delivered through normal con-
sumer usage and the amount of the product delivered through
the procedure outlined in Step 4, as determined by laboratory
investigation.)

Test Allowance
Labeled Weight of Package Fractional PR
Zero to less than 1% oz. Zero Zero
1% oz to less than 3 oz. 144 0z. 0.06
3 oz. or higher % 0z. 0.13

Step 8. Subtract the test allowance from the wet tare
to obtain the corrected wet tare.

Step 9. Subtract the corrected wet tare from the gross
weight to obtain the adjusted net weight of the lightest
package.

Step 10. If the adjusted net weight of the lightest pack-
age at least equals the declared net weight it may be reason-
able to assume that the lot is satisfactory.

Step 11. 1f the adjusted net weight of the lightest pack-
age is less than the declared weight it will be necessary to
treat the 10 packages as a sample of the lot and proceed to
weigh them individually to determine individual errovs. For
this procedure it will be essential to arrive at an average
corrected wet tare weight to be added to the labeled ne:
weight of the package to determine a “standard” gross weigh:
with which the packages will be compared.

In order to arrive at a representative average corrected
wet tare weight for the sample, Steps 3 through 8 must be
repeated with the heaviest package to obtain its corrected
wet tare weight. The average of the two corrected wet tare
weights may then be accepted as the tare weight for the
weighing of individual packages. In rounding off this average
always round off to the lower figure (i.e., the average of 2%
oz. and 2% oz. is 2% oz.) (The inspector is cautioned that
the tare of a single package is not considered acceptable as
an average corrected wet tare, and also that no “permanent’
or “reference” record of tares is acceptably reliable.)

Step 12. With standard weights in an amount equal to
the “standard” gross weight for the sample packa.ges on one
side of the scale (or as the “standard” gross \f'exght in t}:e
“substitution” procedure if an equal-arm scale is not used),
weigh the remaining packages of the sample and record the
error of all sample packages. Exclude, by circling, any errors
(=) that are unreasonably large and determine an average
error for the sample (see Steps 1,2, 3, 4, and § of 8.1., NBS
Handbook 67.)
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TEST METHOD
AEROSOL PRODUCTS — FOOD

On June 11, 1965, the National Bureau of Stand-
ards issued a step-by-step procedure developed to
parallel Steps 1 through 5 of Section 8.2 of Hand-
book 67 for use with aerosol food products in stand-
ard-pack packages:

Standard-Pack Packayes, Acrosol Products (Food)

(Packaged aerosol food products should be at a tem-
perature of 70° to 80°F. when checked unless refrig-
erated. Refrigerated products should be at a temperature
between 37° and 43°F. when checked.)

Step 1. Select a sample of 10 or more identical packages
(identical as to labeled weight, brand, and commodity). Re-
move ary overcaps not required for dispensirg the product.

Step 2. Check the gross weight of each package to de-
termine the lightest and heaviest package in the sample.
Record the gross weight of the lightest and heaviest package.

Step 3. Following instructions on the container, prepare
the lightest package for the checking procedure. If shaking
is specified, the shaking should be done according to the
directions on the container. If no directions as to how the can
should be shaken are given, shake the container with a
wrist-twisting motion for 15 seconds at the approximate rate
of two complete cycles per second.

Step i. Exhaust the lightest container by holdiné the
valve wide open for 30 minutes. During this exhausting pro-
cedure the container should be held in the proper position
(generally, uprigh: or inverted) as specified in the instruec-
tions on the package. (A lightweight, por:able test stand
equipped with an adjustable valve-button depressor may be
used for this operation.

Step 5. Rinse and dry the exterior of the container. (If
the vaive-actuator is removable, remove for cleaning and dry-
ing, and then replace.)

Step 6. Weigh the empty container to determine the wet
tare. (The wet tare is defined as the weight of the container
plus any product that is not expelled during the exhausting
procedure.)

Step 7. Determine the test allowance by reference to the
following table. (The test allowance is an allowance for the
difference in the amount of product delivered through nor-
mal consumer usage and the amount of the product deliv-
ered through the procedure outlined in Step. 4.)

| Test Allowance

Labeled Weight of Package

[ Fractional |~ Decimal
Zero to less than 196 oz. ! Zero Zero
1 g o0z. to less than 4i4g0z. | WYgo0z. - 0.06 0z,
4 14¢ oz. to iess than T3¢ oz. ! 2goz. | 0.18 oz
7 1346 0z. to less than 100z | %goz. | 0.190z
10 154 oz. to less than 14 Y44 0z. ' 450z, | 0.250z.
14 lqgoz.tolessthan1l1lb. 1 340z ! 35 0z. l 0.21 oz.
11b. 1 %6 0z. or higher ! &g 0z. ! 0.38 oz.

Step 5. Subtract the test allowance from the wet tare
to obtain the corrected wet tare.

Step 9. Subtract the corrected wet tare from the gross
weight to obtain the adjusted net weight of the lightest
package.

Step 10. If the adjusted net weight of the lightest pack-
age at least equals the declared net weight, it may be reason-
able to assume that the lot is satisfactory.

Step 11.°If the adjusted net weight of the lightest pack-
age is less than the declared weight, it will be necessary to
treat the 10 packages as a sample of the lot and proceed to
weigh them individually to determine individual errors. For
this procedure it will be essential to arrive at an average
. vrected wet tare weight to be added to the labeled net
weight of the package to determine a “standard” gross
weight with which the packages will be compared.

In order to arrive at a representative average corrected
wet tare weight for the sample, Steps 3 :hroug‘h 8 must be
repeated with the heaviest package to obtain Iits corrected
wet tare weight. The average of the two corrected wet tare
weights may then be accepted as the tare weight for the
weighing of individual packages. In rounding off this aver-
age, always round off to the lower figure (i.e., the average
of 210,02, and 2144 oz. is 2105 oz.). (The inspector is cau-
tioned that the tare of a single package is not considered
acceptable as an average corrected wet tare, and also that no
“permanent” or reference” record of tares is acceptably
reliable.)

Step 12. With standard weights in an amount equal to
the “standard” gross weight for the sample packages on one
side of the scale (or as the “standard” gross weight in the
“substitution” procedure if an equal-arm scale is not used),
weigh the remaining packages of the sample and record the
error of all sample packages. Exclude, by circling, any errors
(=) that are unreasonably large and determine an average
error for the sample (see Steps 1, 2, 3, 4, and 5 of 8.1, NBS
Handbook 67).
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TEST METHOD
AEROSOL PRODUCTS — HIGH VISCOSITY

On June 11, 1965 the National Bureau of Stand-
ards issued a step-by-step procedure developed to
parallel Steps 1 through 5 of Section 8.2 of the Hand-
book for use with high viscosity aerosol products in
standard-pack packages:

Standard-Pack Packages, Aerosol Products (High Viscosity)

(High viscosity aerosol products should be at a tem-
perature between 70° to 80°F. when checked. The fumes
and the product released when emptying the containers
may be toxic and/or flammable. The exhausting proce-
dure should be conducted in a well-ventilated area or out-
doors. No smoking should be permitted in the test area.
The containers should not be punctured or subjected to
temperatures in excess of 110°F.)

Step 1. Select a sample of 10 or more identical packages
(identical as to labeled weight, brand, and commodity). Re-
move any overcaps not required for dispensing the product.

Step 2. Check the gross weight of each package to de-
termine the lightest and heaviest package in the sample.
Record the gross weight of the lightest and heaviest package.

Step 3. Following directions on the container, prepare
the lightest package for the checking procedure. If shaking is
specified, the shaking should be done according to the direc-
tions on the container. If no specific directions as to how the
can should be shaken are given, shake the, container with a
brisk wrist-twisting motion for one minute at the approxi-
mate rate of two complete cycles per second. If the sample
contains a ball agitator, this shaking procedure should con-
tinue for one minute after the ball has shaken loose.

Step 4 Exhaust tae lightest container by holding the
valve-actuator depressed until the visual spray pattern is
interrupted. During this exhausting procedure the container
shquld be held in the proper position (generally upright) as
specified in the directions on the package. (A lightweight,
portable test stand equipped with an adjustable valve-actu-
ator depressor used in conjunction with a receiving vessel
may be used for this operation.

As soon as the visual spray pattern is interrupted, release
the actuator. Allow the container to warm up to 70° to 80°F.
before concluding the evacuation. Agitate the container with
a swirling motion for 30 seconds. Hold the container at
approximately a 43° angle, with the valve-actuator depressed,
and rotate the container to maintain the visual spray as long
as possible. (This will ensure contact of the dip tube with
any remaining liquid in the container.) Continue this proce-
dure until no additional liquid or gas is expelled.

Step 5. Rinse with a suitable solvent and dry the exterior
of the container. (If the valve-actuator is removable, remove
for cleaning and drying, and then replace.)

Step 5. Weigh the empty container to determine the wet
tare. (The wet tare is defined as the weight of the container
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plus any product that is not expelled during the exhausting
procedure.) .

Step 7. Determine the test allowance by reference to the
following table. (The test allowance is an allowance for the
difference in the amount of product delivered through normal
consumer usage and the amount of the product delivered
through the procedure outlined in Step 4.)

Test Allowance
Labeled Weight of Package

Fractional Decimal

Zero to less than 1%4 oz. ~ Zero Zero
1%4g oz. to less than 5 oz. K¢ oz. 0.06 oz.
5 oz. to less than 8 oz. 248 0z. 0.13 oz.
8 oz. to less than 12 oz. He 0z. 0.19 oz.
12 6z. or higher %6 0z. 0.25 oz.

Step 8. Subtract the test allowance from the wet tare
to obtain the corrected wet tare.

Step 9. Subtract the corrected wet tare from the gross
weight to obtain the adjusted net weight of the lightest pack-
age.

Step 10. If the adjusted net weight of the lightest pack-
age at least equals the declared net weight, it may be reason-
able to assume that the lot is satisfactory.

Step 11. If the adjusted net weight c. the lightest pack-
age is less than the declared weight, it will be necessary to
treat the 10 packages as a sample of the lot and proceed to
weigh them individually to determine individual errors. For
this procedure it will be essential to arrive at an average
corrected wet tare weight to be added to the labeled ne:
weight of the package to determine a “standard” gross weight
with which the packages will be compared.

In order to arrive 1t a representative average corrected
wet tare weight for the sample, Steps 3 through 8 must be
repeated with the heaviest package to obtain its corrected
wet tare weight. The average of the two corrected wet tare
weights may then be accepted as the tare weight for the
weighing of individual packages. In rounding off this average
always round off to the lower figure (i.e., the average of 21%¢
oz. and 21V oz. is 21%¢ 0z.). (The inspector is cautioned that
the tare of a single package is not considered acceptable as
an average corvected wet tare, and also that no “permanent”
or “reference” record of tares is acceptably reliable. )

Step 12. With standard weights in an amount equal to
the “standard” gross weight for the sample packages on one
side of the scale (or as the “standard” gross weight in the
“substitution” procedure if an equal-arm scale is not used),
weigh the remaining packages of the sample and record the
ervor of all sample packages. Exclude, by circling, any errors
(=) that are unreasonably large and determine an average
error for the sample (see Steps 1, 2, 3, 4, and 5 of 8.1.1.,.
NBS Handbook 67).
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FOUMOLD N1

INDUSTRY SPECIFICATIONS FOR
FABRICATED AEROSOL CANS

Presented and passed as Modified in Total at the 51st Annual Meeting of C.S.M.A. in 1964,

and revised at the 52nd Annual Meeting of C.S.M.A. in 1965.

Sales Code Diameter and Height of all Fabricated Aerosol Cans Covered by Industry

Specifications to date:

202 Diameter

202 x 214
202 x 314
202 x 406
202 x 509

207.5 Diameter

207.5x 413
207.5 x 509
207.5 x 605
207.5 x 701

211 Diameter

211 x 407.5

211 x 413
211 x 510
211 x 604
211 x 612
211 x 713

Dimensions included in Industry Specifications to Date:

CHEY oWy

Inside Diameter of 1 Cup Opening.
Outside Diameter of 1" Cup Opening.
Height of Curl Opening above Double Seam.
Height over Double Seam.
Overall Height of Container.
Height Between Double Seams.

Thickness of Curl Around the One Inch Opening.

300 Diameter
300 x 709

(Gauges for measuring Dimension G are available through C.S.M.A.)
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Nominal A I B C D E F G |
Dimensions =.004 =.010 j =.016 | =.031] =.047 Min. =.007 |
202 x214 | 1.000 | 1.‘2‘26;.396 130

x314 | 1.000  1.226 | .396 130
x 406 | 1.000 1.226 | 396 130
l x509 | 1.000| 1.226 | .396 130
I (o] r—
3} [+3]
a — &
- £ 2 £
207.5 x 413 | 1.000 | 1.226 | 798 = 2 g | .130
g1 § | &
x 509 | 1.000 | 1.226 | .798 o & o | 130
o A
x 605 |1.000| 1.226 | .798 | = 3 o130
s 518
x701 |1.000] 1.226 |.798 | 3 a & | .130
l £ l
= £ =
211 x407.5{1.000 | 1.226 | .798 | @ 2 | 130
= = =
x413 | 1.000: 1.226 | .798 | o - o | .130
g © B
v x510 | 1.000]|1.226|.798 | © g © | .130
- g = | 3
x604 | 1.000| 1.226 | .798 | = = | .130
w02 w2
x 612 | 1.000 | 1.226 | .798 130
x 713 |1.000 | 1.226 | .798 130
300 x709 |1.000 | 1.226 |.798 130

(3
-

20°

To determine items D, E & F
proceed as follows:

EXAMPLE
211 x 413

The Sales Code Height is 413 or
413, [4.812].

D

E

= 4.812 —.010
4.802

C+D
798 4+ 4.802
5.600

4.812 — 300
4.512

[ |
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