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PART 1

MANUAL L.t—A GUIDE FOR THE PREPARATION OF WARNING LABELS
FOR HAZARDOUS CHEMICALS

Adopied 1545
Revised April 1946

The development of new chemical products and the introduetion of chemical processes into
ever-widening fields has accentuated the need for furnishing appropriate information in those cases
where speeial precautions are necessary. Many chemicals present no hazardg in normal handling
and storage and for these products ng precautionarv labels are necessaiy

The education of employees regurding chemical hazards is, and must remain, the direct espon.
gibility of their emplovers. However. such hazards are not confined to employees alone, and infor-
mation concerning them should, so far as practicalle, reach every person usiug, transperting, or
storing chemieals. The most practical means for the seflor fo disseminiate this information appears
to be by labels affixed to containers of hazardous chemicals, bearing appropriate precautionary
siatements and instructions stated as simply and briefly as cirdumstunces permit.

In the interest of uniformity and more adequate labeling of chemical products, the Manufae-
turing Chemists’ Association has prepared this Manual for the benefit and guidance of its mwembers.
A series of definitions i incfuded in Schedule 1 in order that the terms vsed may be clearly under.
stood. In addition to the general recommendations confained herein. the MCA has prepared sug-
grested labels for specific products. These have heen printed as Manual L-2, which will be supple-
mented from time to time as additional recommended labels are developed.

A precautionary label does not take the place of safely equipment such as suitable goggles,
airline respirators, gas masks, clothing, shees, etc, ‘ :

Individual stalotes, regulations or ordinances may require that particolar information be
included on a label or that a specific Jabel be affixed to a container, In each ense, the reguircments
of these laws should alzo be studied. The warning labels sugpested in this Mowuel should be nsed
in addition to, or in combinalion. with, ony label reqiired f;?y law ‘ .

4
* Federal statutes include: T .

Interstate Commeree Coramisaion Repulations for Trnnagortation of Explosives and Other Danpersus Articles:
Supt. of Ducuments, Govt. Drinting Office, Washington, 1. €.

Federal. Oaustie Poison Act and repulations: Food and Drug Administeation, Fedeval Sccurity Agency,
Wishingtan, . C

Foderad laseebicide Act of 1910 and vegmulations: Agricuttural Marketing Administration, U S Department

of Agrieutture, Washiagton, 0.°C
Fedorsl Food, Drup and Cosmetic Agt and regulations: Food and Drug Administration, Federal Sccurity
Ageney, Waﬁ/ﬂing;mm o B VA

Felntod statatés o the 48 Htates and the Distriet of Columbia include Canstic Acid, Pharmaey, Paison, and
Insecticide Acts. - .
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In the preparation of any precautionary label the following prineiples shoold first be con-
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GENERAIL PRINCIPLES

sidered:

1)

%)

3)

4)

5)
6)

7}

Luch chenuead_product Oncluding mixtures) presents a disthiet problem and must be
treated mdn'u}uzd!y, in the light of its own churacteristics. .

Extreme care should Le exercised in the choice of terminology. Statements should be
brief and simple. :

On labels for different products,. uniformity in language to indicate the same hazards
13 most desirable in order to gain greater understanding through standardization.

Precautionary stutements must bhe accurate, selectively chosen, and expressed in
clearly detined terms, To be etfective they should be used only when and to the extent
necessary. Labeling of a refatively harmiless product 30 as to indicate that it is hazurd-
ous, as well us the failure to give adeguate notice of a hazard, will develop a disregard
for labels and defeat their purpose.

For example, it the word "POISON" is to retiain its usefulness on a label. it should
be applicd exclusively to those products (1) which are poisuns according 16 a definite
toxicity standard®, or (2) with which it is usscciuted through common usige, or (3)
for which i~ use 1s prescribed by law. [n all other cases the yelative dewree of the
hazard can be better indicated by the use of signal words such as: “DANGER” to
cover extremely serious hazards; “WARNING” to cover less serious hsazards: and
“CAUTION" 1o cover minor hazards, together with a descriptive statement of the

hazard,
Chemical names should be those recommended by the American Chemicul Sucicty:

The use of a nun-descriptive code designation or trade name as the only identification
of a hazardous chemical shauld be avoided. If for any reason, it is undesirable to
show the cheniical name, or if the chemicul name is so complex us to be meaningless
except to the truined chemist. the label should state the type of chemicul, e.g., “corpo-
sive acid,” “lead compuund.”

The following subject matter should be gon,.n:idered‘ for inclusion on a precautionary

fabef:

1. Chemieal name

2. “Bignal word” (DANGER-WARNING-CAUTION}Y designating degree of
hazurd (Columin A, Schedule 3)

3. Affirmative statement of “hazard” (Column B, Schedule 3)

4. “Precautionary measures™ covering actions to be followed or avoided
{Column C, Schedule 3) ‘

5. “lustruetions in ¢ase of aceident,” where advisuble {Column D, Schedule 3)

8) Warning labels should be printed in easily legible type, which is in contrast by typog-

raphy, layout, or color with any other printed matter on the Jabel and should be pliced
conspicuously on containers. Legibility may be preserved with a suitable protective
coating, .

-

* To provide » practical worhing standard for labeling purposes “POISUN" is defined n Schedule | of this Manual
o inchwle unly chemiculs eapable of ewdsing scute effects by ingustion and inhalation, the puncipal modes of entry
into the body. This definition excludes chemiculs capuble of cuusing injuries as o resull of swin abssrption or of
chroaic exposuve Ly inhulution, because the variable actions and ctfcets of chemicals with these ehuractenstics
prectude u praecical nicans of measuring their hazards. - .
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PREPARATION OF PRECAUTIONARY LABELS

The basic considerations in the preparation of a precautionary libel for any chemical product
{including mixtures) are:

1) Determination of the hazards present in the particular chemiral product.
2} Selection of appropriate statements for each significant hazard inherent in the product.
3) Arrangement of statements in the order of emphasis desired.

The most frequently encountered hazards have been classified by the MCA into 10 tvpes %as’

listed in Schedule 2. Set opposite each class are statements illustrating characteristic precatitions
usually required for that type of hazard. :

Many chemical products will have more than one {ype of bazard, in which case appropriate
statements for each significant type should be included on the label. Most chemical products con-
tain impuritics. When these are present in harmiu] quantities, appropriate warnings and precau-
tionary measures should be included on the labels. i

Ax each chemical product must be treated individvally. there will be many instances in which
the illustrative statements will not be applicable either hecause they do not accurately express the
depree of hazard or because they fail to cover the particular characteristics. In such enases, suifable
statements shovld be selected from Schedule 3. This Schedule presents i more comprehensive list
of statements arranged in columnar form. and grouped as follows:

A B C D
Rignal Word Hanzards Precautionary Instructions in
Mewsures Case of Accident

Column A—The degree of hazard can be expressed only in relative terms. The purpose
ix two-fold : to indicate to the readsr the compafantive seriousness of the danger involved
in handling a given product and to call attention to'the precautionary instructions which
should immediately follow. The “signal wourds” recommended are, in the order nf dimin-
ishing severity of hazard, (1) DANGER: (2) WARNING: (3) CAUTION.

Example: WARNING!

Column B—From this column chould be selected the phrase (or phrases) that meet acey-
rately describes the principal hazard. This is placed on the same line as the “signat ward.”

Example: WARNING! FLAMMARLE

If other significant hazards are present, they should be tabulated under the principal
hazard.

Column C—The appropriate statement nf “precautionary measures™ should be chosen
from Column C and should follow on subsequent lines. : . :

i

<

Example: WARNING! FLAMMARLE
Koeep away from heat and open flame.
Keep contniner closed.
Use with adeguate ventilation,
Avoid prolonged breathing of vapor.
Avoid prolonged or repeated contact with akin.

- 3
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Column D—When it 15 advisable to include instructions in case of accident, the appropriate
stalements may be sclected from this column.  Instructions in case of accident to mdi-
viduals wre valaable but should Le limited to recognized first aid procedures based upon
simple methods and commonly availuble materials,  Instruclions for strictly medical treat-
menl shoudd be omitted except when specifically required by law. Because of the serivus
and lusting eflects that may result from eye myjuries, a recommendation to obtain medical
attention should nccompany uny specttic instruction directed to the tre:dment of the eyes,
It the statements from Schedule 8 fail to meet the exact needs, they should be modified to
swit” 1 the eXwimple shuvwn, toluene, no phrase from this column appears to Le necessary.

Winle every compound envries sotne hazard, if improperly used, 7118 Tmpractical to eover cvary
poysible contingeucy on a lubel.  Efforts should be directed toward naming the serious hazards,
and warninyg ayainst such wbuses and aceidents as gre likely to be encountered under normal con-
ditions. There ave scarcely any means of meusuring in absolute terms the relative serivuspess of
hazards, and the recommendations in Schedule 3 only contemplate their division into two or three
degrees of intensity. It follows thatoT TWo Compounds one may be less hazardous than the othor
and yot muy carry the sume warnings and cautions.

Instructions for handling and storage of containers should be included where conditions indi-
eiate therr need. These inatructions should take into consideration both the characteristics of the
chemical product and the limitations of the type or types of container in which it is packed.

Schedule 4 presents suggested labels for sumples of experimentul products for which tull data
regarding hazards are not yer known.

Schedule 5 ilustrutes the application of caution statements to three specific products. In Lhe
case of toluene, the statements used ure similuy to those given in Schedule 2 for a compound ur
mixiure having hazards in classifications I-0 and IV, The second example, aqueous hydrotuoric
acitl, represents i very special case where the particular hazavds require modification of the stund-
avd statemeats. The thivd example is that of a fubdd for w proprietary compound or mixture.

e e P e N RO R S I,
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Schedule 1

DEFINITIONS

Flammable Lignid '—An inRammable * liquid is any liquid which gives AT ThAammable vapors (as
determined by flash point from Tagliale's open-cup tester, as used for test of burning
oils} at or below a temperature of 80 F.

Extremely Flommable Liguid *—An extremely flammable liquid is a liquid which gives of flam-
mable vapors (as determined by flash point from Tagliabue's open-cup tester, as used for
test of burning oils) at ar helow a temperature of 20> F.

Carraere 2 { Physiological) —A corrosive is an agent which in contact with living tissue will canse
more or less severe destruction of tissue by chemical action,

Ireitant *eeePhysiological) —An irritant ix an agent which in confact with living tissue will induce
either immediately or after prolonped or repeated contact a move or fess cevere local tiesue
reaction not leading directly to destruction of tissue.

Scusiticer ‘e (Physiological) — A sensitizer ia a material which as ordinarily handied does not
necessarily cause uny discernible reaction in living {issue but whiech after initial or re-
peated coutact with the tissue of some individuals muv. at a later date, produce a prompt
inflammatory reaction on contact. even in minute amounts, with the tiszoe of the same
individuals,

Duste enBolid particlos generated by handiing. erushing, grinding, rapid fropact, detonation and
decrepitation of arganic or inorgunic malerioly suel as vack, ore, metal, conl, waod,
grain, cte.  Dusts do not tend to flocculate except undor olectrostatic forces: they da nnt
diffase in ale but sottie wnder the influence of gravity,

Faomes —Solid particles generated by condensation fram the guxeous sinte. wenerally alter volatili-
zation from molten metals, ete.. and often accompanied by a chemical reaction such ax
oxidation. Fumes flocculate and sometines coalexce.

Mixds 2Suspended liquid drop!@t:: generated by condensatinn from the pasvous to the ligquid state
or by brealting up a liguid into a dispersed state, such as by splashing, foaming, and
atomizing.

Guexes *Normally formless fluids which accupy the gpace of enclosure and which can be changed
© to the liquid or solid state onlv by the combined effect nf increased pressure and decreased
tempernlure, Gasex diffuse.

Vapors “-—-’T?we gascous form of substances which are normially in the solid or lquid slate and
which ean he changed to these states either by increasing the pressure or decreacing the
the temperature alone.  Vapors diffuse. :

Pyigon *—Poison means a suhstance which, when' taken by mouth in amounts of 60 grains (4
grams) or less, or when inhaled in concentrations of loss than 200 parts per million by
volume in the aiy, rapidly (within 8 or 10 minutes) jeopardizes life by other than mechani-
ab ar physical action.

4

Note: This defiration of “Poison™ i bnsed on practical considerations anly,
as an awd in determinioe, generally, when the word “toivon” should be
inchled on a warning label. Sce General Principles L. .

.

Mirture ‘e A physical commingling of two or more substances which may or may not hear a fixed
proportion {o ane ansther and which have not rescted cheraically with one anether,

PHCC definition, While the Lerm “inflaymable’™ ix uxed by the (0C, the preferred form “Hammable” s used in
this Manual
SMCA definition,

3 Acadefined in Chapter I1 “Engincoring Contrval of the Aie Cantamination of the Working Enviconment” {Alen
1. Reandt. D.Se} page 198, “Manual of [nduztrial Hyegicne,” USPHS.

i"""ﬁf”';'r"
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Schedule 2
CLASSIFICATION OF HAZARDS

Clitss

Typical Label

I. Flimmuble Ligoids and Oxidizing Agents

which Support Combustion. (Flash points

' for liquids are determined by Tagliabue’s
Opeyp-Cup Method), .

A. Flash puint 20° . or beiow.

B. Flash poiut above 207 to 80° F. in-
clusive.

DANGER! EXTREMELY FLAMMABLE
Keep away from heat and open flame.

Keep container closed,

T WARNING! FLAMMAQLE.

Keep away from heat and open Hanwe.
Keep container closed.

Il. Flammable Solids and Oxidizing Agents
as Classitied by the CC.

CAUTION! EXPOsSURE MAY CAUSE FIRE
Ot CREATE FIRE HAZARD

Keep away from heal aad open Hame.

Keep coutainer closed.

In case of contact, immediately fSush with
plenty of water; remove and wash clothing
before re-use.

[II. Vapors Immedintely Toxic or Extremely
Irritating Even on Exposure for u Short

Time ur to Low Concentrations, |

DANGER! VAPOR EXTREMELY
HAZARDOUS

Do not breathe vapor.

Do not get un skin,

Do not wet in eyes.

Keep container closed and away from heat.

" Keep away from feed or food products.

Have air line respivator or gas mask ap-
proved by U. 3. Durcau of Mines specifi-
cally for (mame of chemicul) available for
emergency.

1V. Vupors Hazardeus from Prolouged ot
Repented  FExposdres, or Lxposure to

Higher Concentrations.

WARNING! VAI'OR HARMFUL
Use only with adeguate ventilution.

Aveid prolonged or repeated Lreathing of
vapor,

Keep container closed and away from heat,

|
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Schedule 3
RECOMMENDED LABEL CAMUTIONS
A. 1. C. D.
signal Words flazards Precaufionary Meostirvs st tactnns in Cuse of
Aceident

e, DANGHRE

B WAHNING!?

. CALTION!

Flammability

g Exuremely Flammahle (ash
point 20° F.or bulow)

b. Flammuble {lash pont
above 24 to by P oiacdue
sive).

¢, Fxpusure Muv Cause Fice
ar Creute Poe Hucard,

a.Keep awny from heat
{spurks) and open flame,

h. Keep container closed (und
away irom heut),

Volaudity

@ by Valugde,
f, Vodanile (Subsent ar
faaady,

a. Weep out of st and away
from  heat

. leep container closed (and
wwav [rom heat).

fudisiation

a. Vaper Estreniely
Hazardeus.

b. May be Faal if Isbafed

¢ Vapor Harmrull

g Vupuwr Heduees Oxygen
Avadable {or Breathng,

v. Hirwfol Dust,

{ Cuuges ferveasion Lo Eyes,
Nose and Throut.

a. Do not brewthe vapor (or)
Avard bresthinmg vapoc.

. Avedd prafonged o reveats
vk braatinag 6f vapot

e U tonlyy with adeguale
vant ation. ) .

. Aveid profonged breathing
of dust,

Al case of cxposute 1eiove
ta fresh ain

b, v wrelhice coapirator o
ey taask approved by B
% Bovews of MiBvg speciti-
cully for {msie of chemi-
el avaifable for edror-
ey, :

Cuntact

. Cortosive Liquid

B Cutnes  (Beveie) Burns

¢, Dungeious because (Rap-
iy Absorbed Theough
Sk

o, Couses Shin [iritution,

e May Cause Skop Divitaton.

a. Do ot gee (1) In eyves. ()
on shia, (3 on clothing.

b. Avail contaet with (1)
eves, () shin, (33 clothing.

¢. Wash thoroughly befure
eating ur smoking.

a In case of contact:

{17 Lovmediately fhush Gkin
or eyest with plenty of
water {{or gt Jeast 15 min-
utest, {For eves, get mod-
ical artention).

(21 Immediatety wash with
amap and pleaty of waler.

i) Remove aid wash
3 einthing before resuse.
Ingestivn
B ——

. Ponaon {ai\U“ & vrasie
bonwsl, .
. May he Putal if Swallowed

a4, Do not wene inteonadly,

Generatl

«. Strung: Oxiddant. )
L Cantact with Combustible
Muitrial Muy Cawe Pug

¥

2

w. Keep away from feed or
foud praducts.

b, Keep wy.

¢, Store iu coul plave.

o, lKeep wway Tram cunibus-
fible yuateriads

a. Get medical attendion,

h.in case of smbage, fush
with plenty of wialer

v la case of sprtligre, ansadh
with s, wshes o eurth

ot~ l

i ol k Uh 0 e e e
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atetenient Histed shave s pot necessavily fontited 1o the huzand under whnoh i b

The wse ol noy warnbgs o vthey
‘ he type uf bazavd tu which given stitements niusi trenuuitty apply.

groupal. The groupig wiviely indicates t
The sorul letters ate put ntended Lo dndivate a corvelution between similarly letlervd statcaieats 1t adjacent
culmns but are Yee sdeniibical.on uitly.

The puentlietieal words imfieate gptional stualenieints,
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Schedule 4

LABELS FOR EXPERIMENTAL SAMPPLES

A

The labeling of experimental samples of new products presents npusual problems. Al of the
propertics or possibie wxes of a product are seldom known. The following safeguards are therefore
recommended

1. Sgnmples of n product aiready on the market should earry the same warning label as a
commercinl shipment.

2 The fﬁno“ ing label is suggested for samples of any material that has never been in commer-
cial production unlesx (1) the material is known tn he whollv tnnocuous, or (2) the dangers ave
limited to known hazards and appropriate cautiong ave submitled.

- «

SAMPLE

(o iee e et s s )

Name or Description of Product

FOR EXPERIMENTAL USE ONLY

CAUTION! The chemical. physical and toxicalogical prepertics of this product have
not been fully investigated and itx handling or use may he hazardous, Fxercise due care.

4. The identity of the sample, indicated in parentheses above, should be as clear as possible,
Wherever feasible. it should be the name of the compound or mixture. and in any casze if should be
the best possible identification to aid the user in knowing with what he ix concerned.

4. Where there are significant known hazards they should be so indicated,

5 The abotve label may be used in the case of old products being ennsidered for new uses.

Schedule 5
SPECIMEN PRODUCT LABELS

The following specimen labels illustrate the application

to specific products of the principles
sot {orth in this Manual: . .

st o

TOLUENE"

Prodict Combininge WARNING! FLAMMARBLE,
[larnrde of

Clace LB and TV

(Schedule 2) Use with adeguate ventilation,

Chemieals, )
‘ Avoid prolonged breathing of vapor.
Avoid prolonged or repeated contact with skin.

Keep away from heat and open flame.
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! HYDROFLUORIC ACID, AQUE()US
|
) PANGER!D CORROSIVE LIQUID
¥
i VAPOR HAZARDOUS
; CAUSES SEVERE BURNS WHICH MAY NOT BE
Product Kequiring, IMMEDIATELY PAINFUL OR VISIBLE
‘ Modified Cautins Ue ot breathe vapaor.
f and First Aid. . . ~
) a R - Do nol get in eyes, on skin, on clothing.
In case of contuet or suxpeion of contaet:
[imediately flush skin with plenty of waler until whiteness dis-
, appears, paying particular attention to skin under nails. Soak
: atfected areas with crushed ice in 7070 ethyl aleohal wntil physictinm
} arrives. Flush eyes with plenty of water for at feast 15 mivutes,
! fn all cases get medical attention. HKemove angd wish clothing.
C pefore re-use,  Avuid use of greasy ointments,
|

(PROPRIETARY NAMELE)

1
et s s b b4 s s g+ e s

Contains Fluorine Compounds.
WARNING! POISONOUS (F TARKEN
INTERNALLY

Avord breathing dust,

Proprictary Product

(e.g., contuining lluvnue »alls}

Flush spillage to sewer with water.

[
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