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Many industries manufacture or use chemical materials that can affect

the health of employees. These may be encountered in the foem of 1iquids,
solids, gases, vapors, fumes, dusts or mists. “In th1s module, many of the -
safety principlés that are used when working with hazardous chemicals w111

. be considered. Since thkre are so many hazardous chem1cals, and since their

number and types ane constantLy‘increasing, it would be impractical to at-
tempt to -include a discussion of all of them in this module. However, an

=attempt is made to cover basvc 1nformat1on about, hand11ng and d1sposa1 of

~ ,chemical substances. '

Employees are not expected to know all the answers to the complex prob-
lems of chemieal hand11ng and‘waste disposal. Howevej, Certain aspects of
safe chemical use depend ultimately om the conscient{UUS attitude and care-
ful procedures of indiyidua] workers. Attention to 1ab§T€ng, care in
handling, proper use of personal ‘protective equipment, goopération with
engineering controls, and good housekeeping are a few of the,practdces that
‘must be carried out 4o pfevent chemical accidents. The aim of this module’
is not to make chemists' out of employees, but to educate future workers in
the principles of safe chemical handling and to provide an overv1ew of the

. hafﬁrds associated with different jypes of. chemicals. N

f A

INTRODUCTION -

o ' . 3 . z
e 1 * ’
OBJECTIVES
T ‘ - -
[ \ ‘
. Upon completion of this module the student, shou]d be able 'to:
1. State the definition of a chemrca] hazard. (Page 3)
2. Descr1be four major types of chemical hazards.. (Page 3)

3. . Deséribe the three major wqys in which hazardqus chem1cals can enter

: the body.

effects on the human body. _
Name six fag¢tors that determ1ne whether equiure to a-toxic substance o

constitutes a health hazard to an emplqyee.

13

(Page 6) b

Dist1ngu1sh between® acute and chronic poison1ng and}1oca1 and systemic

-~ -t ,

(Paqe 7) R )

(Page 10)

N S
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’ Ident{fy ten approaches to protecting empfoyees from % chemical
‘. hazard. ' (Page 12) )

v

Describe two sources of infprmation.ﬂpout hazardous chemicals. (Page
14)

Explain the imporiance of good Rousekeeping in Eon&rol]ing chemical
’ ? ‘

hazards. -(Page 16) - : .

Describe how a proper]y\gesigned ventilation system controls conta;\na-'
v N N ’

~ .tion by hazardous chemicals. (Page 18)
10. Descque the, use of four types of peréonal protective equipment. (Page
" 22) ' CL

"11. "' Describe the safe method of sgdring flammable 1iquids, corrosives, and

toxic materials-until they can be disposed of h& trained personnel.
(Page 28) . s ’
Discuse the factors that experts must consider/ﬁn chemical waste

management. (Page 29) : >\\\\% .
Identify the main hazards associated with eleven groups of themicals.

(Page 31) '

-
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J i | OBJECTIVE 1:  State the definition of a chemical hazard. [}
: ) ) .

ry
- : . . - . .
"Ch,emica‘ls are the bac’si‘s\\of many\{rdinary items, such as cosmetics, syn-
thetic¢ fabri%dete.rgenté and other cwlganing agents, drugs, perfume, food )
’addi'tives, d plastics, to name a few. Many chemicals -are porma]]y harm-
less? sdd{jnm chloride (table salt), sodium bicarbonate (baking soda), 5%
acetic acid solution (vinegar), and asco'rt;ic acids(vitamin 8), Hi ever,

this term also inc]udes'cegtain materials thaf ane very poisonous and can

cause explosions, fires, or adverse health effects; examples ‘of such ha

'rd§

ous materials are wnercuf'y, arsenic, ether, and sulfuric 2cid,
Ohemical hdzards may be“defined as chemicals th‘at.may, unless dealt .

with carefully, cause injury or adverse héalth effects Eecause of reactiv-
ity, instability, spont'aneous deco;nposition, ﬂammabety or vofatility.

L .. . (UREE
. ‘ L —— .ACT'IVI’I’Y 1:* — .
« State the definition of a chemical hazard. ,
< ‘ ‘ , 4
e o . - .
. P ’ § e - . . ]
=d
4 « . '
' — ¢

Y N
.OBJECTIVE 2:  Deslribe four majer types, of chemical
hazards. . - - g’ :

A .
.
9 - -
. o Tox hd
-
14

N

oL PR
Chemical hazards may be d%vide.d inta four main types: toxic agents,

corrosives, flammables, and reactives. ’ . 3
1y .d ’ . . ' ¢ - ‘ ’
| : \ ‘ l, ~ 1 . -
—_— v o . ‘
, *Answers( to Activities appear off page 31. |
>~ . . . . . \ ,
% v, ’ :
g .
¢ ' ~ »
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¢ TOXIC AGENTS : : : : ~

Toxic chemicals are those gases, 1iqui&s, dr solids thaJ through their ° .
_chemical propert1es, canrproduce injurious _ar 1e5ha1 effects upon contact
with body ce]]s. Poisonous chem1ca1s may ‘be absorbéd through the skin, in-
haled, or 1ngested (taken in by mouth). / i
The dangerous effects of toxic them1cals depend on a number of fac- -
tors. Chief among hese factors are the concentrat1on encountered (the
~ . dmount a person comes 1n contact w1th) and the 1ength of exposure (how long
. a person is in contact with the substance)’. Some tox1c agents strike a sud-
Y * den and deadly blow, ki]]ing or \nk1ng 111 the v1ct1ms of even brief expo-
sures. - Other poisons are less obv1ous, and many years of daily exposure may
L occur before i11 effects become apparent. . The health effects to those ex-
posed to a hazardous chemical may be as(Tinor as headaches, ditziness, or.

general weakness. Or it may be as serifus as nausea, lowered .blood pres--

sure, sejzure, or death
Some vapors and gases give warning of. the1r presence by their oddr; -

ammonia is such a gas. Some,-such as carbon mdnoxide, have no odor. Still N

others: such as hydrogen sulfide, initially have an eas1\y detected "warn-

ing" odor; however, "‘this odor may soon become onnqticea\)le because the chem- .

ical affects the victim's sense of smell. rﬁié can lead exposed persons to

believe the hazard no 1onger ex1sts, even wh11e they are 1n the contwnued

\ v Y -

presence of a deadly concentration of the chemical. P

’

Some, toxic agents are prasent 1ﬂ the form of dusts. Materials asso- -
c1ated with dust hazards in industry can-be broadly d1v1ded into three

groups: ‘\ ' : .

. .+ Dust hazards that, when inhaled, may pass from, the 1ungs 1nto the ‘A;n; -
bloodstream, where they may be very harmful to warious organs-im the4
‘bodyss These chem1ca1s include lead, marcury, and bery111um.

! | « Fiber- produC1ng dusts, such as asbestos and free silica, that remaip-1ni “
the lungs for a lifetime., These fibers can make breathimg very diffd :
: ‘cult and cause serious iNnesses.

‘e T%%ago ca]]ed huisance dusts, which are pr1mar11y from 'wood, grain, "and.

f operations.

A
'] N ..

If fot removed, these dusts can present”% health hazard. Some are tox1c . e

14

*y and some can affect a]]eigies in workers~” Excessive dust makes good |
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t and also increases the fire potential. ‘ -
) - . .

‘ housekeeping difficul

.CORROSIVES "~ ) .
- - ‘ " 7 , q
Three general types of chemicals may be grouped under the heading of
corrosfves; they are corroSive;,_sensitizeré, and irritants., Corrosives are

defined as causing visible or irréversible tissue damége on contact. in 4

L}

s chemicdl terms, a corrosive implies the wearing away by chemical action, and”
“includes both acids and bases. Some torrosives are also.toxiclor oxidizing
- (supportive of .combustion) agents. However, most damage and injury occir to
the respiratory tract from the breathing bf corrosive vapors anq‘frdh skin
. contact with the chemical. wExamp]es of corrosives include acetyl brbmide,

.

“ammonium hydroxide, sulfuric acid, and.nitric acig.

- ' . »
. . ) : y 7
L 1 ~ . t

s FLAMMABLES

. " Flammable materials are material$ that can easily catch on fire. Cer-

r tain chemicals are capable of- being easily ignited and burning with extreme
. ) rapidity. These chemical products can~be either solid} liquid, or gas.
' ) for examp]e, 1‘iqu1'ds that catch on fire canu be tefmed f]'a}rinable or com-
- bustible., fhey are categorized by their ease of ignition. Flammable ' \

liquids are more easily ignited than combustible ones. Examples o’ common

industrial flammables are gasoline; acetone, lacquer, and thinner.

-

REACTIVES . i .

. ’ - .
&eactive!hhre substances that can explode if they are h1§, dropped,
heated, or mixed with the wrong chemical. Under certain conditians, reac-
tives ctn be as ,dangerous as explosives. * example, ammonjum nitrate is
> 7

R S\reactive used in the making of ferti]izer§ and dynamite.
: i

—eseseeemmes . ACTIVITY 2! snsssssssss—m

. . . 1. Choose the best~answgr.
The effect of toxic dgen pends primarily upon:
a. ~ Concentration and length of exposure.
b. Concentratioﬁ and warning odor.

‘ . : ) o SH-46/Page 5
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toncentration- and method of exposure

. c.
¢ . (1nha1at1on, ingestion, -or absorption).
2. Fill in the.b]ank
, , a. Corros1!es cause tissue damage tb
, ... and . : .
b, Flammable liquids are more easi]j.ign;ted,than
N ones.
c. React1ve§ can U, under certain ,
) conditions. ) Aii, ‘ L
T e
1} — -
GBJEC11VE 3: Describe the three major ways in which

hazardous chemica]s can enter the body.

The three

"

’ost common ways b}’which'toxic chemicals enter the bo&y are

“(1) inhalation (bréathing), (2) ihgebtion‘(swallowing), and (3) absorption

through the skin.

sorption. However,

0f these three rodges of entry, the most common is ab-
the'entry method causing the highest percentage of

" deaths is inha]ation. Table 1 shows the disabling work injuries from toxic

poisoning that occurred-in California in a recent” year.

TABLE 1.

*

DISABLING WORK INJURIES - CALIFORNIA,

Contact Method Total Fatal Non-Fatal
4 Inhalation 1203 23 . 1180
Absorption © \. 4123 3 4120
Ingestion 145 ' 143

Ingestion is sometimes encountered in indosiry where workers eat
smoke without washing, or where foods, candy, -qum, or cigargstes are s
pear where chemical materials are used.

»
soning have been traced to this route of entry into the body.

N
i

1]

Page 6/SHa46 <t
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Skin absorption\is a mare hazarﬁous route df,entry than ingestion be:

'céUSe it is not'easi]y noticed and there is so much.handling of products and

-

chemicals in 1ndustr1a] activities.

X .
a .

- ! - -' . ‘\

\ .

Inha]at1on is an even more "h1dden" h&zard than 1ngest1on or~sk1n ab-

[

sorption because no visible phys1ca] contact -between the worker and the

chemical is required. A1rborne gases,,vapors, dusts, and mists travel free-
ly with air currents 1n the work area, thus makkng the worken unaware of any

(

harmful exposure.

.
ssymeessessssssms © ACTIVITY 3.:‘ 3

1. Which of the three routes of entry is the most com- .

‘mon’way for hazardous materials to enter the body?
a. Inhalation. ' o ,
6. Absorption;
c., Ingest1on.
2. Which of the three routes of entry causes thg h1gh-
est percentage Q{ deaths? : ‘
a. Inhalation.

' bs Absorption.
’
' c. +/Ingestion.

- - Iy

OBJECTIVE 4:  Distinguish between acute and chronic poi-
soning and local and systmnﬁg»effects on the human body. PR

LI

Y- Poisoning may be acute or chronic. The difference between these is
based on pow long a person is exposed to the toxic substance.

Acyte poisoning refers to the effects of a single exposure (or one of
short duration) to a toxic substance. Usug]]y, an incident of acute po1son-
ing will result in one of" three coutcomes: -'death, permanent disability, or
recovery. Carbon monoxide is a good dxample. If one is not killed by the
gas, one may suffer permanent brain damage. . However, if the exposure is not
severe enough to cause either death or brain damage, one generally expects

’ .

SH-46/Page 7
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essentialiy_comp]ete'recovery. As applaed to substances that are inha]ed'aﬁ
absorbed, acntelrefers to a single exposure of a duration measured in
secondg, minutes, or hours. As'applied to substances that are ingested,
acute refers ggnerally to a sing]e‘quantity or dose. -

D

i Chronic poisoning refers to. the effects of many exposures to a toxic .

substance occurring over a long period of time. £ach exposure, by itself,

would\norMally be hafm]ess; However, because exposures occur repeated]y,

they. become a serious health hazard. The level of toxicity s]ow]y bu11ds up ‘ .

within the v1ctfm s body. and'Ehe symptd?s are often difficult to detect.
Al carc1nogens (cancer-causing substan es), for examp]e, are chron1d‘?€%€
. sons. es applied to substances that are inhaled or absorbed, chronic refers
to prolonged or repeated. exposures of & duration measured in days,-monthsz
or‘years. "As applied to subs‘ances that aré ingested, chron1c refers gener-
ally’ to repeated doses over a period of days, months, or years, *

' Po1son1ng may also be local or systemic, .depending on what areas Of the
body are affected by contact with the toxic substance. !

Loca] ,poisoning means that the harmful effects of the toxic substance

occurs oq]y at the point or area of centact with the human body. The site -
of “irritation or disease may 1nc1ude the skin or the mucous membranes of the
eyes, nose, mouth,~throat, and 1ungs. The harmful effects do not usua]]y
spread to other areas of the body. . )

‘ Systemic boisoning means that the harmful effeets of the toxie subi g
stance spread tb other‘parts‘of the body beside the point of area with'which
it initially comes.in contact. This presupposes that absorption into the
bloodstream must take place. For example, contact with the liquid carbon
tetrachloride could result in:the skin becoming red, cracked, and dry. If
carbon tetrachloride vapors are present; the eyes may burn and be irri-
tated. However, becausecarbon tetrachloride is alsosabsorhed into the
bloodstream and carried to different areas of the body, it often causes ser-

-

ious damage to the liver. . .
Obviously, chemical po1son1ng may be acute 1oca1, acute systemic,
chronic lecal, or‘fhronfc systemic. A]] of these types of poisoning should

be of concerm to the industrial worker.

b
¢

Page 8/SH-46
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. b . No matter “how" .pos1o ehﬁrs the body, react1ons may develop‘ihat change .
. the way the body normaH f\unct1ons. Exact]y how a human body w:]l.react ’

is determ1 ned by many factors, the most 1mporta\'§'t of wh1c’h nclude the ’fo]-

lowing: .~ , w': : :; . . o L. ) )

N . be ﬁ_ ~2
. +.The amount of toxic materf'a1 gn the b]dodstream or in a spec1f1c organ .
(the concentratmn)

PR . . L4 “
« Exactly ‘how much an 1nd1v1dua1 can ‘take of a part1cu1ar toxit chemTca]
before it causes harm the bod’} s ¢olerance).

‘. * [

+ How fast the body can eHmmate the toxic substance or change it .into 4 - o
* ., Ssomething harm]ess - perhaps b‘y g1v1ng prompt medical attention {the ‘
. . rate of reco‘ry . » ) g

» L * .
.. v - r

The body's to]erance and rate of recovery vary w1de1y from one 1nd1-

vidual to another. U (¢ S . r , &
) As mentioned earher, a toxic chepical often enters the b]cm‘dstream. . : K
‘The effect it will have ‘on the blood may mc]ucLe the foHomnb\ )
<A change ih blood pressuré . ., ‘ . ’
] A change in the blood's composition. . ) '( ' ‘f < ) v
+ A'change ip the red blood cell count.- s ', ) R . :
. L '+ A change in the blood c1tcu1at1on rate. o ). A
« ‘A change in the coagulatwn (clotting ab111ty) process. . T e
. - It is also known that rapid cell deetructwn may ocafr 1n affected .
g at‘eés as well as a serious change in a per'son s breath1ng raté, Any or all _
. ‘of these changes may alter, the prdper funct\am f organs such as the o .
heart, b'ra\n, k1dneys,,11~%r, and 1ungs, or evezﬁesult in. death. ! ’ .
. -~ v o .
oo - ——— ACTIVITY 4: —
‘ I *-. ‘5” emplgyee workeds around be&]iﬁm_residues very:.cafeg : v \'
’ \ lessly, her hands coming tnto contact.- with the toxic Y -
N -t ! ) R

. substance for five m1nutes. Within a few hours of expo-

. ! ‘ sure, this employee became unconscious and suffered kid-
' VO ney failure. However, w1thin one month recovery was’
comp]ete and it effects were never suffered again,
/ i . Based On th"ls 1nformat1on, namé the type of xisoning o
' the worker had. o P ./ . . : ‘ L
' a., Acute local. . . L .o '
. : ' . o / ' . . ‘
o e =
N [ .\ “. .. . ' .
T S C- © . SH-46/Page 9
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, b.  Acute systemic. »
[ Chron1c local., ' . )

. d. "Chronic systemic.
- , v /
‘ v OBJELTIVE-5:  Name six factors that determine whether.
" ‘exposure to a toxic substance constitutes a -health haz-

T *ard to an employee.” .o L L~

' (‘ ) _
‘ -
The .single most 1mpthant ‘factor in determ1n1ng whether or not 111q$ss

w111 occur as the result of exposure to a specific chem1ca1 compound is dos-

- age. Hhen consider1ng dosage, it shquld be noted that no chem1ca1 substance

v is comp]ete]y safe and that few are entirely harmful. Usua]]y harmless and
R .even essential *substances, such as water and salt, TMay cause illness or
_ death if consumed'tn suffic1ent amounts. And even- the most dead]y of chemi-
~ cals, such as arsen1c js not harmful if the exposure is sma]] enough since
. _ the ‘human - body ‘can presymably ;urv1ve a dgse of gne mo}ecu]e of anyth1ng..
*nvironmental concentrat1on is "the term used- today by occupational:-

’

safety spec1a11sts to refer to the amount_ (dosage) of a chemical substance

ronmental concentrat1on of a toxic supstance As the most 1mportant factor 1n
.o & Qetermmmg how qangerous that’ substance is.

oo . However, in determnn1ng what exactly is. “safe" when examining a working

env1ronment, other factors come into cons1derat1on. Besides the environ-
mental concentration, five other factors\\etermmne whether exposure to a
-toxic substance contitutes a health hazard to an employee. All s;x factors

4 .
. . . v

are: .
: 1. The concentration of the substance (environmental coni‘ntration).
. The length of _exposure,
3. The tolerance of:the individual to that part1cu1ar substance.

2
3
“4, The general health of the individua] exposed.
5
6

).+ The way in wh1ch the substance is being used.

. The protection the employee has. /
N ’
- , > .
. Page 10/SH-46 -0 *
‘ \ .

» _that is present in a certa1n environmeng (or working area) Thus', the envi-




S1nce 1t js practically 1mpossib1e to have comp]etely uncontaminated

air 1n industrial operations,, boundary Vimits have been set for toxic mate- ~
r1al-s to“;revent concentrations in the air that can cause bodlay harm,

'These limits,»called threshold 1imit values (TLV), have been established for'
toxic gases, vapors, mists, dusts, and fumes. They are somet1mes also

'caHed maximum allowable concentrations (MAC). The te thregfcld Timit
va]ues is the term adopted by the American Cor}ference !1: Goverymental Indus-
trialMHygienists (ACGIH), wh'l)]e the ¢erm maximum allowable concentrations is
used by the American National Standards Institute (ANSI). The two terms °
.mean the same thing. - | r <,

- The threshold limit value is: the greatest amgunt of a par‘ncu]ar’ gas,
vapor, m1st fume, or dust that can be present in the air w1thou€ harming
-the average employee who is exposed for eight hours each workday. Gases and
vapors usually have their TLV exgressed in parts per million (PPM).

e Tg TLV o‘f toxic.dust or mist usually is expressed in milligrams per

cubic meter of air (mg/ma),‘ Table 2 shows'exaniples of Yarious chediical sub-

stances and their varied TLVs in 1974.
- . ‘t ] . J -

TABLE 2, THRESHOLD 'LIMIT VALUES.

Substance , bpm - mg/m?
Osmium tetroxide 0.0002 0.002
Bromine _ + 0.1 ~o.7
Hydrogen peroxide 1.0 f.4
Carbon’ monoxide 50.0 55.0
Ethyl Ether 400,0 1200.0

Carbon dioxide 5000.0 " 9000.0
T

Threshold limit values are used as guides 1:\ the control of health haz-
ards. They“should not be regarded as fine lines between .safe and dangerous
concentr‘a?oneﬁ because some individuals may suffer adverse effects even at
e>5posure levels below those defined by the TLV., ~ y
It is {mportant‘ to notd that most TLVs were originally set.to avoid

acute Moning, with little regard for the chron1c effects that a toxic
)

‘
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P chemical may have on an individual exposed to it over a period of years. ‘
_ However, these safety standards are constantly being revised after further
* research and testing. N '
' e ""“/'. - ' ) -
' A ACTWIT»‘Y .5.. S ) . <
. - Name six factors that determine whether exposure to a
toxic substance' constitutes athealth hazard to an em-
S | = ployee., P , . ‘
) . 1. - v ’ .
’ -2 . - -
2- " i \‘ ’
' : 3, . i
¢ 4. R t\_
< 5. *
6. v
4 [y
{ s
’ ~— *

. . N J

- y :
OBJECTIVE 6: “ldentify ten approaches to protecting em-

ployees from a chemical hazard.

-

’ ' No single measure of control can-guarantee .the safe handling and
disposal of hazardous materials. Safe use depends on a combination of many
controls, applied to fit a specific hazardous situation. [

Engineering and adminiéfrative controls should be the primary approach .
to chemical n;%Zrd coﬁifb]. Such controls May'range from §impfe, general’,
ventiﬁation systems' to local exhaust fans that expel a contaminant as it is

generated [i.e., a vacuum duct thafl removes particles created by -the aEtion: N

of a qrinding wheel). Protesses involving highly toxic materials may need

to be enclosed entirely, and“operations carried out' by remote control.

. ‘Sometimes a’ less hazardous material can be*substitded for one that is
v¥ry toxic or flammable. Even when a hazardous chemical cannot be replaced
effahsvvely, the quantities of cpemica]s involved in a process ¢an sometimes
be 1imited: Restricting the number of persons who carry out high risk oper-

ations may also be possible. Plant operations can often be arranged so that

! /

N
% . ‘
Id . ' M . .
.
.
. -

Page 12/SH-46 . 1

n




e\ 2
. ;M‘?tﬂt
;e Y o L. > ~
£ o *tﬂ.). - ‘
2
hazardous prOC?SSBS are: separated ngm nonhazardous areas by walls, separate

buildings, and%distance. '
. /f/k/

Where eng1heer1n cont ols éhg‘not feas1b1e or adequate employees may \\\
need to 'wear persona] rof t1ve equipmept. Other methods of control in-

clude us1ng adequate warnmng Iabels, emp]oy1ng routine and- thorough -goed
housekeep1ng procedunes, and,ehp]oyee tra1n1ng

- One of the most_important aspects of controlling chemjcal hazards is
educating employees.” Every wo?ker who encounters these hazards should be
made aware oﬁ,the1r tox1c vapor;, flammable characteristics, or reactive or
corros1ve nature, as appropr1ate. The meaning of Jlabels, the use of per-
dhal protect1ve equ1pment the teasoning behind engineering controls and
the necessity for safe procedufes should ‘be taqghtaas part of emptoyee
training, Re-education and fp?]ow-up are needed to keep employees -informed
of new haiards and prevent yreTaxing of control measures'in the use of famil-
iar #nes. In a real sense, the success of all other control measures de-

n.nds upon adequate employee egucat1on about chemical hazards.

——

/— ACTIVITY 6: —
. List six types of eng1neer1ng or admin1strat1ve
controls. - . oo
a. . ) N ' A”. *
b, N AN
c.
d.
e .
1’:. ) 1—5;
Which one o? the following approaches to'dontro]-

.

ling chemical hazards provides a key to all the
. others?

a. .Eng1neer1nd_controlsa .

b. Per§onai protective equiphment.

C. Ad@quate ]abeling.

d. - Employee(educat1on. ;

e. Godd Housekeepinga

. »
SH-46/Page 13




> - T . .
N ' . " . . ‘\
T

Describe ‘two sources of informatlon about

' os.:sc*nve 7:
hazardous chemicals.

'

o -

* . . '
- .
. > ~ .

. o, h Lo .. v . )
Horkérs can generally gptam_ key 'mformatlon about a-hazardous chemical
from the manufacturer's label. A1l 'substances that are stored or used in an

Labels should be durabte.

industrial sitting should carry a label. notice-
‘able, and easy to -reag. As a minimum;-a label on a stored bott]e or con-
‘ tainer- of chemical materla] 'shoutd describe: ' . .
: “a Nafie of product. A ' .
. Staement of ‘hazards. w = 7 . ‘

1
2
3. Warning or signal word.
& ‘ Precautions for handling and storége. )
5. ‘ Instructions in case of Qontact' or exposure. ° )

- Some 1abe]s also give a\date and point of or1g1n. figure 1 shows a typical

v hazardous\:%ermca] label.

4

PRECAUTIONARY &g

AYOID
CONTACT WITH

AVOID
BREATHING FUMES

SODIUM CYANIDE
2

J—— Name oF pRODUCT

)

~

PRECAUT!ONARY

™ SKIN, EYES OR CLOTHING ¥ OR DUST

- MEASURE

] MEASURE B
T SIGNAL WORD
. ‘ .CONTACT WITH ACID LIBERATES
. POISUN BAS REACTS VIOLENTLY WKEH ATEMENT -
. I NITRATES AND UTHER 0XIDIZING SALTS OF HAZARDS
PRECAUTIONARY ) swm?:yh:;? ﬁﬁ!’ﬁﬂﬂﬁﬁ;‘f’m : ’
'MEASURE + - sewer which may contain acid , INSTRUCTIONS -
v ANTIOOTE ——— IN CASE OF

Start treatment immediately - Cail first-aid
, Carry patient to fresh air - have him lie down
¥ Remove contaminated clothing.but keep patient warm  *

CONTACT, EXPOSURE

&
) - A
- , 5 Figure 1. Typical hazardous chemical label. -
/ . i ‘. f . ‘
-
/




‘ A 4
' “Stamp-labels" that indicate hazardous class?f1cat1on accord1ng to the
Department of Transportation system are also used by manufacturers. Exam-
i ples of. these labels are shown in F1gure 2. T -
{ ' []

o

Figure 2. Examples of hazardous materials warning package labe}s.

If you work around hazardous materialds, you need to be aware of the
_consequences of exposure. ~Reading the label and heeding its warning advice
. should become a habit with you, as routine ds any otheg aspect of your job.

. ‘ ‘ However, it should be noted that labels do have limitations. Usually the

»

. cans ‘or drums conta1n1np toxic materials carry a label giving a warning in
geneHal terms, but this warning may be misinterpreted. Many solvent labels,
fer iqstance carry this warning: "Avoid.prolonged exposure. Use witn ade-

t quate vent11at19ﬁ W Before anj{mater1a1 so marked is used, it is necessary

N to detenm1ne just how long is “"prolonged” and just howemuch ventilation is-

"adequate." ~Inm othemwords, it is necessary to find out exactly what toxic

substances the material contains, wh%r the real hazards are, and what pre-

o ’ caut1ons must be tgken, It may be that a safer material can be substi-
©+ tutkd.r g . . ’ ‘

: The words "use ‘adequate ventilation" are often seen on labels or in in-

) structiods. In general, a chemical so noted sheuld be used only 1in a fume
v hood or in a facility with an exhaust fan in operation. -

./ Signs that wadn of real or potentidl hazards must be visible to all
persons in a working area. “DANGER" Signs must be uSed when an immediate
hazard exists. “CAU%ION"«signs are to. be used to warn against potential

v - ‘pazards,or unsafe pract{ces. - .
.- C
. - S | ' SH-46/Page 15
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51gns that warn of real or potential hazards must be visible to a]] .

persons in a working area. "DANGER" signs must be used when an 1mmed1ate
hazard exists. "CAUTION" signs are to be used to warn against potent1a1

" " hazards or unsafe practices. , ,

Above all, if one is working with chem1cal§ or in an a#éa where chem-
ical hazards are present, and is unsure of 1abels, instructions, or prac-
tices, the person should ask a supervisor or specialized personnel before

‘attemptiné to proceed. Failurejto do this may be jeopardizing the 3afety of

that worker and others. K N N
Manufacturers make avaitable Mater\al Safety Data Sheets that contain
1nformat1en about the safe handling of chemical products. The safety
off1ces of many compan1es keep the Material Safety Data Sheets on file; if
they are not already at the wqrkplace, they may hbe requested from‘the manu-

\

facturer.

v 1 . . * +

&

. T — ACTIVITY 7: _

-

1. Name five k1nds of 1nformat1on that should be 1n-
cluded- on a chem1ca] label.

' a. L4 .
b, : S
K J
C. =
s .du - ii; !
e- r U )
. ~ 7
2. Manufacturers will provide '3
- ' that give information
about safe handling of chemicals. .
* » ., Ty .
OBJECTIVE 8: Explain the importance of good -housekeep-
ing in controlling chemical hazards. - * .
N}
\ L) "4 §

’

» 4
N . '
.

Proper housekeep1ng methods where chemlcals are in use can reduce the
potentia] for fire and control theé risk of coptam1nat1on To reduce fire
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hazards, al] Tiquids“and solwd% (especially ox1d1z1ng agents and flammables)

) . i
. .. .
® . - ‘ -«

.must, be kept in closed containers when not in use. ‘Through improper hand]-
1ng and orage techniques, these chemicals may become contam1nated and un-
wanted s1de~react1oqs -may ‘occur.

gerous. tLo- K . . ‘
’ fMa1nta1n1ng a clean and orderly workplace also reduces the danger of
fires, Marntenahce and operating Pract1ces should strive to contro] leakage
and prevent, the accidental escape ¢f flammable pr combustible liquids. ,

The material$ used for tleaning cem-create hazards. Combustible sweep-
1ng compounds such as o11 -treated sawdust can be a f)re hazard. F]oor coat-
ings conta1n1ng Tow f1ash point solvents can be dangerous if used near
sources~of ignition. All oily mops and rags must be stored in closed metal
containers. Flammable material of any type should be kept only in pﬁaces
which are isolated-by ffre-resistant construction. _Rubbjsﬁfshould be dis-
posed of regularly. . - ' ’

Not only does good housekéep1ng contribute to a safer workplace by re-
ducing the potent1a1 for fire,™ it a]so reduces acc1dents by controlling con-
taminati In dusty work areas, for examp]e where d1fferent types of
dusts arﬁ%present, vacuyming or wet brush1ng will prevent the dust from be-
ing redistributed in the air, .

Spilts and leaks of toxic mater1a/§ must)be decontaminated and/or (/
cleaned up 1mmed1ate1y - not only to prevent dnnecessary exposure to workers
near the spill but td keep it from spreading tbfﬂughout the workp]ace.‘
Spills and leaks thatvspread as airborne vapdrs or§dusts and alsoNis liquids
or powders, may ‘be tracked by trucks orshoes or be cartied as contamina-
tion on. c]oth1ng. . Ce ' . L

“In summary:, enployees need to be informed about the chem1cals with
wh1c” they work and of required housekeep1ng procedures associated with
them,

result in a hazardous reaction. Emp]oyﬂif‘must know how to store the chem1-

They must know which chbm1cals, 1f mixed, are incompatible and may

cals ‘4nd which ones should be.stored separately to preclude any violent re-
action. ' ) . . :

» L

‘Employees must aiso know how to handle and dispose of the materials

proberly - which materials can be flughed down the g;ain and which need
) . ™ ’I-‘ .

« r‘ .

. ' : SH-46/Page 17

Such side reactions may be extremely dan- °°

.

Ll

E

~




P . R
M . R
[N ¢ [ ~ b L
> -, .

spec1a1 processing for proper disposal. Some chemical spills, Tequire sepa-
rate or spec1a11zed equipment or procedures for .proper ckeanup. The super-
visor and plant safet?‘off1cer shou]d always be consu]ted—1f there 1s a leak

- or spill of a hazardous chemical. . ’ - .

o . ' . e N )

- ! ' ) E— AC'I:I_VITY 8: # \
Mark each statement True or False. - - ; ‘
K PS L 1. Proper. cleanup of spills require. the same pro- i

. cedure for "every hazardous chemica T
) T2 AN chemicals\can be safely disposed’ of by
.

. flushing them n the drain,
- 3. Gooo housekeeping is essential only because it

’

can reduce fire hazards.

. LI ‘
: OBJECTIVE §: Describe how a properly designed ventila-
/ tion Eystem controls contamination. by hazardous chemi-
cals.
] , '.." (- ’ . . ‘ . 7 e

whenever materials are being handled or_processed in the open, some of
the materials or their 'byproducts may escape‘into,the atmosphere. A few of
the chemicals that are hazardous to human beings have already been men-
tioned. These matertaJs may QP in the form of dusts, gases, mists, or '
, fumes. An industrial sa*ety program strives to protect emp,l oyees aga1nst
breathing centamidated air of any type. = . .
Natural ventilation’is rarély adequate to control or remove all'air’
coqtaﬁUnants from a work environment. Eren those who work outdoors should
not depénd on natural breezes to protect them'from inhaling harmful chemi-
cals, Mechanical ventilation is usually employed to control air contami-
nants that are potential health aza;H
* exhaust venti]ation or both, ~ v+ . .
‘ General d11ution venti]ation\?s based on the gulling of enough fresh

s: either dilution ventilation, local

, air through the work area to dilute the contaminants to a lower, or’

\]
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nonhazardous, level, Dilution ventilation requires a %r;eater volume of air
than does a Jocal exhaust system, R

General dﬂu'&ioﬁ_ventﬂation is used for_.areas generating small amounts
. of hazardous <ubstances./

liquid storag jreas or with Tow hazard potential substances.

It may effectively bé used in some flammable,

For dilution ventilation to wor:k properly, Several points must be-con-
(sidergd in its installation:

« Exhaust openings should be 1ocated as close as - poss1ble to the source
produging the corffaminant.

+ The fresh air that is takenvinto the work spéce should first pass
through the worker's breathing zone, then actross the work space where
' the contamination is produced and into the exhaust system as rap1d1y as
\ possible,

« Unless the-exhausted air is discharged far away from the fresh air.in-
take duct, the fres‘h air can become contaminated.

[4 ]
{Figure 3 shows examples of a good and poor dilution ventilatjon systems.

4 \ AN

’ N 8 EXHAUST [
L 2 o -
A ‘,-'@
== 1/ N
INTAKE GENERAL OICUTION SYSTEM =
INCOMING AR DRAWS FUM
PAST WORKER: MOVING THES .
BENCH WOULD HELP.
F [
—— ) INTAKE
] . -
Le=" § <
» f," ’—"
g ? '“I "I‘
P e > o7
EXHAUST 8 .
. ' r‘&‘-‘-_-- >
. R '5‘---.-—-~‘
GOOD GENERAL DI SYSTEM - . -
FRESH AIR CAR FUMES AWAY - .
- FROM WORKER. . i ¢ ! .
£ - - .

“¢n

* .

v
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Local. exhaust ventilatibn removes the hazardous materials at or near
' their point of origin, thereby preventing them from circulating through the

breath1ng zone of the worker or the entire work area.

Lbcal exhaust systems are used™wherever 1arge amounts of air contam1-

-

nants are produced or, where a parti ularly hazar@ous substance-is used.
Some operat1ons that usually require the use of local:exhgust venti]at1on
are we1d1ng, spray paﬁnt1ng, and woodworking. Local exhaust is also needed
when lead, mercury, asbestos, beryllium, anq ftammable materials are used
Local exhaust venti on can be provided by severpl types of equip-
ment, inctuding fix closures (booths), freely movable hoods, and’downf
, draft benches. " ‘
41' Many operations done-in a f1xed .location can be provided with a. f1xed

enclosure such as the one shown 1nQF1gure 4, Th]s‘1s a structure built
t

/Aé;snmmmma ///
ARER EMOVED

4
~
~ ~
\
i P
A . J
‘ ," ) = ) * '
(3
: % . !
7. .
> - - N ¢ R
s N P
.« J’

- LI
Fiqure 4. Laboratory type fume hood in fixed enclosure.

L4
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(rodnd the operation which has
a means for drawing air throug
the work area so/;hat the work }J

space is flushed cont1nuous1y
with fresh air, ’

A freely memgble hood,
attached to a fan, works by '
drawing air from the workplace .

angd gxhﬁhsts it outdoors. ® The
. hoods are norha]ly constructed °
so that the; can be moved.into S
p]acédby the worker (see Figure
5). : q -
Another type of local {
exhaust ventilation is the
down-draft bench or table that
has.an open grid as the'work ¢
surface. Air is drawn downward
through the é:}d into the duct
Fiure 5. Movable hood., ° work and then exhausted,
. ' ) preferably outdpors. This
arrangemen{ prevents the—-contaminants from rising into the person's
breathing zone. However, for the- bench to funct ton properly, the work being
\done must not cover most qﬁ the work surface the air f]ow into the exhaust
system must be unb]ocked.a ¢
ACTIVITY 9:
Choose the best answer.
1. In a good-general dilution system, the exhausted
air should be discharged . ‘the fresh
air_intakdduct. '
a. direct]y in front of
b, lﬁjacent to
L c.  far away from

SH-46/Page 21
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2. Name three types ;> equipment that can provide
Tocal exhaust venti]atiant . o

.sf"’* . €

OBJECTIVE 10:

Describe the use ofjﬁour_types of per;
sbnal protective equipment. . . : ..
- “

- 1 4

.

ferhaps“gne of the most(ﬁmﬁortant methods of protecting the employee is
through the use of personal protective equipment (PPE). Personal protective
equipment describes anﬁ?device used to eliminate (or reduce the seriousness
of) an accident. ‘However, personal protective devices should never be con-
sidered the “first line of defense.” Equipment of this nature should not be
used in place of eggineEring controls such as substjtﬁtion, jsolation and ’
ventilation. PPE must be of safe design anq,construction, appropriate for
the work to be performed, and maintained in a sanitary and reliable condi-
tion. Even when personal protective equipment meets all these criteria:
workers ghou]d,not develop a false sense of security. Personal protective
equipment can fiil, angd in the case.of’many-chemical hazards, its fatlure .
means immediate exposure to the hazard.

The habit of using personal protective equipment for eye and face pro-
. tecgjon is especially important. Our eyes.are valuable and irreplaceable,
‘and unfortunately they can be injured easily'by corrosives, dry chemicals,
hot chemicals, or f]}ing objects, such as debris from an explesion. Only
protective eye wear of industrial quality, as specified by the American .
National Standard (Z87.1-1979) or the equivalent should be used. The .
American National Standard Institute (ANSI) standard covers such, important
features of protective eyewear as lens thjckness, impact resistance, optical
quality, and flame resistance of the frame. Proper eye protection should be
selected on the basis of the kind and the degree b* hé}ard. The ANSI
187.1-1979 standard includes a; eyewear selection chart, shown in Table 3.
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Aruitoxt provided by Eic:

s

TABLE 3.

[N

1 GOGGLES, Flexibie Fitting, Reguiar Ventilation” A
2 GOGGLES. Flexibie Fituing, Hooded Ventitdrion

3 GOGGLES, Cushioned Fitting, Rigud Body **8.
4 SPECTACLES. without Sideshisids . 8A.
5. SPECTAGLES, Evecyp Type Sideshieion
&
?

CHIPPING GOGGLES, Evecup Type, Clear Satety Lanses

(Not Hiustrated)

WELDING GOGGLES, Coverspsc Typs. Timed Lenses (1llustrated)
CHIPPING GOGGLES, Coverspac Typs, Clesr Safety Lanses '

' (Not Hitystrated) y
SPECTACLES, Sems-/Flat-Fold Sideshislds **9  WELDING GOGGLES, Coverspec Type, Tinted Plate Lens .
WELDING GOGGLES. Evecup Type, Tinfted : 10. FACE SHIELD. Plastic ar Mesh Window {see caution note) °
* 11. WELDING HELMET -

Lenses (Niustrated) ‘

\

s*See Table A1,

Non-uashwld spectacies are aveilable for lirmted hazard use nqumnq only frontal protection.
""Selection of Shade Numbers for Weiding Flllﬂfl

" in Section A2 of the-Agfpendix

APPLchrloxé

4 OPERATION HAZARDS

PROTECTORS ’

N S

SPARKS, HARMFUL RAYS,
MOLTEN METAL,
« FLYING PARTICLES

\
+ AGETYLENE-BURNING:
ACETLENE—CUTTING
ACETYLENE-WELDING,

7.8.9 ‘ )

CHEMICAL HANDLING SPLASH, ACID BURNS, FUMES

2 (For severs exposure add 10} P

[y

T
CHIPPING -« - FLYING PARTICLES

173,4, 5,6, 7A, 8A .

-

r I

SPARKS, INTENSE RAYS,

ELECTRIC (ARC) WELDING MOLTEN METAL

11 {In combination wath 4, 5, 8, in tinted lenses, advisabie)

FURNACE OPERATIONS GLARE, HEAT, MOLTEN METAL

7.8, 9 (For severe exposure add 10)

. N A

GRINDING-LIGHT " FLYING PARTICLES .

"1, 3, 8, 6 (For shvere expoture .&: 10

GRINDING-HEAVY FLYiNd‘fARTICLEs 1, 3. 7A, 8A (For severe exposure add 10) ,
: = tf . ? "‘;I
LABORATORY g’&;‘s’c{ﬁw’* 2 {10 when in combination wath 5, 6 )

MACHINING - FLYING PARTICLES

1,358 {For severe expoture add 10) ’ \

MOLTEN METALS HEAT, GLARE, SPARKS, SPLASH

7.8 (10 in combination with 5, 6, 1n tinted lenses)

SPOT WELDING

FLYING PARTICLES, SPARKS ’

¥ .
134 8, 6 {Tinted lenses adwisable; '(;.r severe exposure add 10} -

N\

CAUTION.
« ¢ Face shields alone do not provide adequate protection.

ment without appropriate covering safety eyewear.

® Pasuc lenses are advised for protection agunst molten metal splash. :
v o Contact lenses, of themselves, da not provide eye protection in the industral sense :nd shail not be worn tn 3 hazardous environ

L
' N

- ‘ ' ?f‘
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. " Most industrial 1ab6ratories and operations require«ﬁﬁ%t safety g]akses
. be worn at all t1mes in a situation where chem1ca] hd&ards mgy be present.

Violators of safety rules are dften SUbJect to dismissal.

Contact lens use

.is restricted in many work settings where hazardous chemicals are used.

If

a persen is g;ﬁashed with a corrosive chemical, eyeSTght ma} be damaged by

the %ime\the contact lens is removed.

Even.protective safety gogg]es do not

" always protect contact lenses and the eyes.“
Safety glasses prov1de only m1n1mum eye protect1on

im some instances
Face shields,

chEm1ca] sp]ash goggles or a face shield should be worn.
‘ .+ which must be worn over goggles.or safety g]as-‘

" ses, are dee#bned.to prov1de added protection to

the face against f1y1ng particles or hazardous s
. Chemical sp]qshes or sprays. §p1d-proof hoods
are available to cover and protect the heéad,
face, and neck, while leavirg a "Qindgw" from
which to see. » _ ’

In situations wherecpotential explosives

are being used, a shatterproof safety shield

This type of shield allows the

. . should be worn.

. user %o see appgratus clearly and manipulate it
by reaching around the sides of the shield while

mainta1n1ng minimum personal exposure.,
It a chemical,

’tﬁe eye,
Suitable- fac1]1t1es for quick drenching or
flushi

d

especia]]y an acid gets_1in
the eye should be washed 1mmed1at-e1y.

eyes -and body within the work °

area should be p

exposed to corrosive material.

vided when a person may be

Often, there is

a combination eyewash fountain and safety shower

I : available (Fi é) Should chemicals touch a
' ' : Figure 6. Emergency large portion ofdne's body, a safety Shower
' safety shewer - . ° . + .t .

should be used. (The ring on the shower,is

“ eye wash: :
. ) _ : - quickly pulled.down to release large
- -. " , . I . @ :. .
27 C
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' amounts of water.) This wash should be continued for 15 minutes. If the
action to wash off the chemicals with water is fast enough,-chefical burns -

may be minimized. After. the water rinsing, prompt medical .at,;enti'on should ,
be ‘sought., If c]othing should catch fire, or if a corrosive chemical is
. spilled ‘'on the skin, every second counts in preventing severe burns. Be- -
cause One méy be confused and 7?rightened a'?such a time, it is important ' T
that exact locations of safety showers and ‘emergency equ1pment be noted be-

fore vork in an area is begun. .

T Shop (laboratory) coats and aprons give general body protection, F?'e-\\’__
‘quently, they are used to safeguard one's clothes and body against grease

- and dirt, More specifically, they serve as protection from chemical. and hot"
‘ substances. Such coats and aprons are available in a wide variety of mate-
rials and styles,gincluding *sin-coated cloth, rubberized cloth, cotton
duck, and vinyl, plastic.  If protective clothing or regular clothing becomes
soaked with a toxic or corrosive material, the clothes should be removed im-

o "

" mediately to prevent further exposure to the chemicals. An emergency shower
C should then be used to rinse off any remaining chemicals. : . .
. A variet)r of gioves are.available Lo protect hands g_-om bérns, cuts,‘
v and paisen contamination. Asbestos gloves (fn good condition) or miittens
d(Lo protect hands when handl-i/nifot o’bjects. Latex ‘on-type
‘gloves, 1ch are tight fitting and flefible, provide protection against
) chemica > HNeoprene rubber and m/ural rubber g]oves, which resist acids
» h and most chemicals, are widely used 1n chemicai operations. . -

. are’ use

For woek on a construction Site or 1n a broduction plant operation, a
an ‘ ‘“hard hat" (heTget) and hard toe safety sboes are generaHy required. Rub-
) " Motaor shoes may be required for work around certam chemicals. (These
Q/orovide protection “from falling objects Tor one's head and feet.
‘ Under some%azardous coﬂditions, respiratory protective equipment must
be used by workers to enable them to breathe safely in the presence of haz-

ards. Sometimes’ a supply ’‘of ‘suitable respirators may need to be kept for
emergency use. Respirators help to Brotect against harmful dusts, fumes,

, + mists, gases, or vapars. ® »
. \ Respiratory protective devices fall into two broad “categories.. There
air;supplying respirators, which supply fresh air, 'anq air-purifying

. )
. ’ /
’ b . N
; .
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reipirajors (see Figure 7) which filter out impurities in the air. The -
respirators selected for use should be designed to ptotect against the

. 1 specific hazards to which workers are exposed.

Figure 7. Workers wearing air-purifying chemjcal-cartridge respirators.
. ' 4’ )
Problems can arise even when workers are using the proper equipment.

For example, & person who wears safety goggles during certain hazardous work
operations may remove them between times, hanging them about the neck on a
cord or band until they are needed agaiff. While han@ing around the neck,
the goggles are subject to contamfnation %hrough rubbing against
contamiQEEed flothing. Thus when they are placed over the eyes again, a
face burn can result from the contamination. ’

A person wearing safety goggles may receive a body splash of a corrge

sive chemical, step into a safety shower to wash off the chemical, but make
’

~ Page 26/SH-46 .29 -

Q .




L4

) .

Vo A
the mistake of removing the saféty gogg]eS»before the shower startsﬂ Thus
" some ‘of the corrosive mater1a] enters the: eyes. ,

Contam1naﬁ&:n can occur whenever personal protectdve equ1pment is

hand]ed impropeNy, as in the case of someone who wears rubber gloves to

protect against sk1n absorption of a hazardous material, removes the ;h!g;‘h\
=~ with the hand, and 1nadvertently rugsithe eyes with the now contaminated

“hand. N .
‘ Tl
In summary, persona1 protectlve’equiyment is effective when selected
“and used properly. L - i
s . ‘2' {#ﬂ:‘ ‘
* ' RCTiVWY. ‘IIO: —

‘Choose the best answer.
1. Persopallprotective equipment is considered =
" a.  the'first Tine of defense.
b. foo]proot'protection.
c. an 1mportant means of employee protection.

R
N i

2. 'Contact 1enses -
a. provide some degree-of eye protection. (

b, . can increase the likelihood of damage by cor-
rasive chemicals. -

——r ¢c. should never be.worn at the workplace.
3. Face shields -
. a. .shou]d be worn over safety goggles.

-

b. y be worn in p]ace of safety gogg]es.
c. are mote effecfhve than safety goggles.

4, Respiratory protection -.

a. -should be selected te suit the specific haz- -
ard. . -

4,
b. provides a sypply of fresh air to the workers
«— who wear them. . .

“c. fi]ters out the contam1nants in hazardous
atmospheres.

5. —Persona1\protect1ve equipment is effective, subject
. to - ’
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- spect it for leaks. Damaged drums may 1ea5/and,‘1n_an enclosed space, may

s

a. egrors by users. ' ' '
. ’ - 1
AT « b. proper selection. . )

‘ c. Both a and b.

n; - - -
OBJECTIVE 11:- [Describe the safe method of storing flam-
mable liquids, corrosives, and toxic materials unti]
they,can be disposed of by trained personnel.

I _

~

When working in an 1ndustr1a1 situation, the handling, storage and . _—
waste disposal of toxic substances is essential if good health standards are '
to be maintained. All of these processes should come under the sugerv1s1on
of safety personnel. )

Whenever handling COntainers of toxic and corrosivé ‘materials, a worker

o

should do so carefully. If working with industrial drums, one should in-

cause dangerous concentrations of vapors dnd dusts. .
Connections on all drums and pipes containing flammable liquids must be ) .
vapor and liquid tight. When, flammable liquids are transferred from one’
gontainer to another, they must be effect1ve1y bonded and grounded‘ This
practice prevents e1ectr1§a1 discharge (sparks) from .the accumu]ation of
static charge because of the transfer process.
Supplies of flammable 1iqu1ds must be stared in approved fire- resistant

' safety containers. Storage cabinets must be marked: iFLAMMABLE - KEEP FIRE

AWAY. " Co
Corros1ve materials often destroy their containers and get 1nto the at-

7

mosphere of a storage area. Some of these substances can react with the at-
mosphere to cause expTosions. Therefore these materials shouTd.be stored
in safety approved containers. They should be kept cool, but well above
freezing. There should also be suff1c1ent ventilation to prevent ady build-
ing.up of toxic fumes. As well as other hazardous substances, containers 9!
corrosive materials shou]d be carefully handled, kept closed, and properly

» labeleq.

’ «

.
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. . Nhen deahng with toxic substances, 1t is even more important that all \

containers are sealed completely shut. LIt only takes a very small concen-

o~

. - tration of,some tgxic mater1als to prove very harmful to an unsuspect1ng

victim.

- 4*‘ . ’ - \

In genera] materials that are toxic or that can decompose into toxic

substances when stored due to contact with heat moisture, op acids shou]d

.be stored in a coo] we11 venti]ated place, out of the direct rays of the
sun, away from f1re'hazards, and should be inspected on a regular basis.

»
- a /7

| .

A}

_ ACTIVITY 11 /—

Describe_the safe method of . stor1ng flammable liquids,
. corrosives, and toxic materials until they can be dis- .
/ " - posed -of by trained personnel. . . : k.

- ’ 7

N LN

‘ - y OBJECTIVE 12: Discuss the factors that experts must - |
' ' consider in chemical waste marfigement. '

1}
* b 2 N

- " , . ) -
So many hazardous chemicals are widely used in today s society that the -
‘ . probbem of chemical waste disposal has become exceedingly complex. Chemical A\

engineers and other experts must’ consider not only the proteqt1on of. plant

’ . workehs who handle and transport ghemica]s, but also the safety and health
of the surrounding communities. Contamination through improper disposal of =

" chemical wastes can affect the water supp]y,lsoil conditions, and air qual-

ity to such an extent that sickness and even death can result, Besides the ’

. ‘ immediate .effects of certain chemical waste dumping and spi]1s, there are RN
long- term biological and tox1co]og1ca1 impacts to consider. what is the re-' \
sult ‘when toxins enter the -food ghain? How 1ong does 1t take a 1ake or o~

.stream to recover from severe contamination? What is the effect of chemical '~ .|

contamination on the agricu}tural capacity of a given area?
. ' - N ’
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When scientists and ea_lgesrs tackle the problems of chemical waste

management, many- factors-must be. considered. Many conditions can affect
the chem1ca1$ be1ng d1sposed weather, !511 characteristics, tep a1n sur-
rounding structures, debris, and nearby stored wastes. The flammability,
, explosibility, reactivity, and corrosive nature of the ohem1cafbon chem1cals
to be discarded must be thorough]y understeod. Qrderly waste d1sposai ac-,
cording to planned procedures present enough problems, to challenge the ex-
perts; accidental spills-or care]ess dumping regquire. even more expert1se’fb-
handle safely. Plant workers, homemake'!aLbus1ness employees, and other
laypersons who-cooe in qpntact with Hazardous chemicals cannot be expected
to know the answers to Jhe complex problems of chemical wastés\ Howevezg
employees reasonably can be wxpected to ask at least some of the right ques-
tions regard1ng chemical disposal.
\ As ment1oned earlier in, the module, in most aspbcts of chemical -handl-
. ing, the label 15 the emp]oYEe s first source of 1nformat1on. ‘However, the
label may raise as many questions about storage and disposal as it answers -
questions such as the following: f -

« When the label sa}sx “Store in a cool, dry place," what is a cool, dry
place? -How cool is cool? Mow dry is dry? 0 ;

. When the “label-says "Keep away from oxidizing materials," the worker
. -maylneed to idéntify"which materials in the surrounding area, if any,

. are classified' as oxidizing. . i
. . If the label has been removed or Tost, employees need to find out what
~ the material is and how it behaves. "
. If the external packaging contains & warning label, " but the individual -
. ly packaged contents carry ne hazard label, the employee needs to know
// ) why and what the precautions should be.

. When the chemical has been ysed, and the empty container is still
. around, employees need to ask about disposal procedures.

.'n cases where spi]]s occur, employees should al@ays inform*the super-’

“visor immediately. The proper procedures for cleanup may ihclude evacuation
of the area, the wearing of personal protective equipment, controlled burn-
ing, /specialized absorbent materials and containersl and other steps that
must be directed by a knowledgeable person. The consequences of attempting

- v
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consider when planning chem cai waste disposal,
a.
b.
C.
des .
2. Name four qualities of the chemical to be disposed

that ‘'must bg considered by experts in the planning
of chemical waste disposal.

. 4

a. _
. b. i
' c.
. .
OBJECTIVE 13: Identify the main hazards aSSo;:ated with
‘ eleven groups of chemicals. . . ° -

Chemicals are so wideﬁy used in manufacturing, construction, and domes-
tic enterprises that it would be impossible to list ail of the chemica]s and
their related hazards., However, the groups of chemicals discussed inthis .~

objective provide an overview of hazards in chemical manufacturing and use.
1

=

‘FIREWORKS AND PYROTECHNIC CHEMICALS » | ° -

A substance of chief concern is still “biack powder" that may be used
for propellants, bursting charges, and primary mixtures. Other basic mate-
rials include: (1) combustible materials such as resins, gums, shellac,
sulfur, flake aluminumy~(2) oxidizing materials such as potassium chlorate,
“barium chlorate, (3) flame tinting materi;i‘such as barium carbonate, sodium

v
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_storage, and operationgl proce?ures. Fire and explos

oxalate,’ Paris green, (4) inert materi.a]s such as paraffin and lime. . .
The pyrotechnic and firéyorks 7ndustry has many potential health and

safety hazarqs. These potentials are often aggravateiisy careless hand11ng,

on are.the most imme-
diate dangers within the industry. : |

‘

OXIDIZING. SUBSTANCES T . ,
! AY

" Some of the most frequently used oxidizing s s%ances in the miscellan-

eous chemical products industry are cbpper chlortde, sodium sulfide, stan- - ~ )
nods dich]oride, iodine in potassium iodide, fodine 1n potass1um hydrox1de, ‘

su]fur1c acid, hydrogen peroxide, potassium d1chromate ch]or1ne in potas-

sfum hydroxide, n1tr1c acid, ferric chlorldF:—votass1um fodate, perchloric

acid. In ‘both liquid and vapor form, oxidi2ing substances not only cause- .

skin burns but are very jf}itating to the eyes, mucous membraneg, and respi-
ratory tract. . The more highly toxic substances such as hydrof]uorigfacid

r(also used for metal treatment) are strongly corrosive, highly irritating, »

and poisonous. Nosebleed and sinus problems have been reported among
workers exposed to very low levels of a fluoride or fluorine in thé& air. ‘
In addition to the health aspects (corrbsive to skin, etc.), ox1d121ng

substances create a safety hazard because of their potential to -ignite com- ‘ )
bustible materials. The perdxides of potassium and sodium react vigorously
with water and re]ease exygen and much heat. If combustible materials are
present -when th1s reaction takes place, fire s likely to oc¢ur. Chlorates
and inorganic nitrates are strongly oxidizing substances that can cause not
only fire but also explosion when mixed with finely divided combustible

material (certain dusty forms of floor sweepings). <L
. ” _t

]

WATER TREATMENT CHEMICALS

. ) Some of the chemicals used in manufacturing water supply treatment

.materials are-chlorine (the most used),.diluted hydrazine, ammonfa, sodium . -

hydroxide, caustic'alkalies, calcium hydroxide, chromic acid, sodium hypo=
chlorite (a bronchial and skin irritant that can cause internal lesions if

‘

! I

»

»r
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}‘( ‘ of their low flash point (which, for most,. , can be reached in a work-
L 3 -

ingested), certa1n comp]ex an1c chemica]s, and hydroch10r1§ acid, /Itgig/ﬂ

substances are very Sive, . . .

Tribasic sodium phosphates, sgdium hexametaphosphate or other phos-
phate and sJTfoaate base detergents used in various water treatment chemi- .
cals may give rise to irritation of the skin and,respiratory tract. -

Other health considerations are'the corrosive ‘effects of acids and )
alkalies; respifatory irritation; narcotjc effects of inhalation of mahy4
gaseous or volatile compounds; metabolic disturbances due to the absorpt1on
of certaxn complex organic chemicals; and a skin dermatitis condition known“

"chrome holes” (skin ulcers most,common1y foupd on hands and nose) that* A
can be causdl bygchromic acid. These are only a few of the hazards that ’
need to. be controlled, .' '

—_ -e |
&

ORGANIC CHEMICALS AND SOLVENTS . «

.

Organic chemicals. and so]Jents find wide application in jndustry. Most
organic'so1vents have sope effect on the centraf nervops system and the
skin. The principal mod o( exposure are 1nha1at1on of vapor and skin con-
tact. Excessive solvent vapoﬁ 1nha1at10n may c&use impairments that have no
immediate discernible permanent effects on health - impairments such as lack
of coordination and drowsiness - but that may ipcrease the risk of acci-
ﬂgents. In other cases, exposure may result in serious damage to bone mar-
row, blood, lungs, liver, k{dney, and gastrointﬁst%na] tract. Management
and emp16yees should be aware of the hazards of:the~so1vents used. There
are eight classifications for industrial solvenfs:

- Hydrotarbons: A1l members of this group are flammable. Most have a
narcotic effect and overexposure can tead to loss of .muscular-coordina-

, tion, collapse, and unconsciousness. Chrofric exposure to benzene may
‘result in leukemia. :

+ Halogenated hydrocarbons: .Although carbon:tetrachloride and tetrach]o-
‘roethane are dangerous to liver and kidneys and certain of the lower
chlorinated napthalenes have an ipjurious effect on thé liver, which
may result in tgfgc jaundice, most solvents in this group have no
chrohic toxic effects.

¢ Alcohols: In general, “on inhalation, their vapors produce mildly toxic .
effects (methyl alcohol may cause b]indness if ingested), and because

room) they constitute a fire hazard.
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« Ethers: Ethers are highly flammable and possess strong narcotic/pr'op- .
erties, but for the most part, they are onL} mildly toxic.

+ Glycol derivatives: Glycol derivatives are flammable, narcotic, and
* can have a toxic effect on the nervous system and blood.

« Esters: Esters may cause irritation of the eyes, nose, and upper res-
piratory tract? they are flammable. )

. Kétones: K&tones are flammable. Because of the 1rritat1ng effects, on
the nose, eyes, and upper respiratory tract, the vapors aresnot volun-
tarily jnhaled. ~

P . . Misce]laneous solvents These include the nitroparaffins, certain sol-
~ " & vents of vegetableorigin, and carbon disuéélde, one of the most dan-
" gerous sglvents used in industry. Carbon ulfideq which is highly
flammable and highly toxic, can cause permanent dam?ge to the central
and peripheral nervous systems. Even the most inert solvents can dis-
solve the skin's natural protective barriers of fats and oils and leave
the skin unprotected and subject to disabling dermatitis and potential = '
infection. Skin contact with solvents may cause dermatitis that can
range in severity from simplesirritation to actual damage to the skin.
. ’ A

-

0ILS . ‘ ° | .
’r 0ils and other similar products can clog the skin's pores and cause
bruptions (sohetimes severe) if good personal hygiene practices are not fol-

‘ . . lowed. These inglude washing of all exposga areas thoroughly and drying the ‘
area completely, changing work clothes after each shift, and cleaning the
clothes as often as needed. Certain oils (for example, oils used for hy--
draulic fluids) may contain organophosphorous compounds that are considered
highly toxic when ingested or inhaled.

_ Material safety data sheets or technical data should be obtained for
1ubr1cat{ng and cutting oils since they may contain nitrosoamines that mey
be cancer-causing. Chlorinated cutting oils are recognized as a source of
dermatitis., .

S

FOUNDRY AND METAH TREATMENT CHEMICALS

¢ *  Substances used in foundries and for metal treatment are many and var-
_1ed; they 3nc]udg many types of earth, such as bentonite, talc, clay, silica .
—— flour, silica sand, and fluorspar, and various binders, such as derivatives
of coal tar pitch or petroleum produ&ts. These materia]s, if not properly
antrolled may give rise to undue exposure to free silica, which could

¢
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cause silicosis of the lung, and to coal tar pitch volatiles containing
benzo [A] pryene (BaP), a knd\g cancer—cau;ing agent.. Various types of. . .
binders (e.g., epoxy and other resins) give rise to skin problems.

Among the many compounds used for metal treatment are phosphates of
iron, zinc, manganese, sodium, and ammonium. Th agents, as well as the ]
concentrated form of the phosphates, can cause severe, painful corrosive ac-
tion on the skin and e&es. Chromic acid is a severe ﬁrritant to the skin
and mucous membranes. Sodium hydroxide, potassiug hydroxidé, and trisodium "¢
phosphate are used for etching aluminum. Inhalation of these fumes and

—

dusts can produce intense bronchial irritation and pulmopary edema, whigﬁ
should be treated by immediate hospitalization. . S

FLUXES AND BRAZING AND SOLDERING COMPOUNDS:

Some of the more important ingredients for fluxes “and brazing and sol-

. ~
dering compounds are lead, antimony, tin, arsenic, nickel, cadmium, and
chromium. With sufficient exposure, they are highly toxic and result in
heavy metal poisoning, nervous disorders, lack of coordination, and other

serious' disorders. ’ ’ ,

DYE-PIGMENT CHEMICALS

~  Some inorganic dye-pigment chemicals contain chromates o; hexalvdlent
chrome, 1ead compounds, oxidés of metals (e.g., titanium,,calciumfzygﬁa‘
similar toxic‘compounds that have hazards similar to those discussed above.
Orgx:¥c dyes, such as azo, and some other dyes produce cancer of the bladder
and liver as well as other types of carcinomas.

SALT ) s .

* Even in the manufacture of salt Ehere are va[ibys hazards such as sun-
1ight reflecting on the eyes that can result in some types of conjunctiva
and perhap§ even cataracts. fhg.primary problem, however, is the develop-
ment of various dermatitis problems such as ‘atrophied scars, fissures, and
other types of lesions. Again, a good perspnal hygiene program for employ-
ees 1s.gssent1a1. / y

v
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. SOAPS AND DETERGENTS

’F

" . 3 ]

, . s

Hazards involved in the soap industry {nclude burns frbm hot operasgons
and chemicals and skin diseases. Exposure to caustic substances is the most .
prevalant risk. b

Allergies are commonly due to the coloring and perfume as well as the
o%]s and‘rosin uSed in the industry. Once again, protective clothing, rub-
ber gloves, aprons boots, and face sh1e]ds should be used.

Two excellent references can provide more information about spec1f1c
hazardous chemicals; both issued by NIOSH (National Institute for Occupa-
tional Safety and Health), they are Occupational Safety and Heflth in Voca-

tional Education by Frank Godbey, ghd Safety and Health for Industrial/Voca-

tional Education.

SEEEEEEE— ACTIVITY 13: eSS

' F111 in the blanks. . -, /.'
1. and .are the most imme-
\\\ diate dangers in the fireworks and pyrotéchnic in= '
. dustry. . . )
2., Oxidizing substances create a s}fety(fziggg,beqause )
' of their potential to combustible

materials, and a health hazard becausgfthey'

the skin, eyes, and mucous membranes. *
3. Some of the chemicals used in manufacturing water

supply trea{ment materials (for examp]e, chlorine,

ammonia, and chromic acid) are very _ - - .

, 4. Most - havé some- ef fect
: on the central nervous’system and skin.
5. Some of the ingredients for fluxes and bréZing and
soldering compounds "are lead, antimony, tin, ar-
senic, and cadmium. With sufficient exposure, they oL

are <’ . - z
6. Allergies in the sohp 1ndustry may be'due to

g °

and

-
.
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Cincinnati,, OH: NIOSH, 1979. - ‘. ‘ . ‘
Isman, Warren E. and Carlson, e "P. Hazardous Materials, 1980,
NIOSH and OSHA. Safety and Hpalth for Industrial Vocational Education.
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" . .ANSWERS TO ACTIVITIES -
r —
ACTIVITY 1° - )
1. Chemical hazards are cHemicals thap may, qnless‘dealt with carefully, -
‘ cause injury or adverse health effects”because of reactivity, '
instability, spontaneous decomposition, flammability, or volatility.
CACTIVITY 2 _ |
1... a. -
2. a. Skin and respiratory trabt, >
b. Combustible. = . .. S . .
c. Explode. . ' — . - \
. - T
ACTIVITY 3 . : | "
1. . b. ) ! y : ' ' .
2. a. A 1 "
~—
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1.™ False. <
20 Fa]Se. , - * ¢ )
30 ‘Fa]SQ. , ’ - d v

*
ACTIVITY 9 .
1./ ¢c. -~ ' .

SR .
. L e
S 2N o
"" . ' @ .
ACTIVITY 4 ° H ;
b, . ¥ * . ) '
., ‘o .- . ) v
*UOACTIVITY' 5 . . . oo ~ - :
1. Environmental c‘oncentra'tjz)n. . T
2. Llength of exposure. - - ‘ © .
3. Tolerance of emp]oyee to y\at particu]ar sulﬁtance. . « //
4, General health of employee exposed. ’
5. - Way in which substance is being used. )
6. Protection the employee has. ¢ - o ‘
ACTIVITY 6 : S : - &
0 Subst1tution of a- chemical. -
& b., Reduction in quantities. ) N .
. C. Re‘strictwn of number of persons mvoWed‘m hazardogs°oderat1‘on.’
d. Segaratwn of hazardous process,es._ NI - e
e. General veatilation, Mﬁ : - -
" f. Local ventilation. . ”& ’ ‘.
2.‘ . . - ) B
ACTIVITY 7 \ D -y
1. a. Name of product. . 0
. b Sta.gement of hazards. - LY “'
' I"O 1.

e ®

”
.
.
3

T4

]
&
“y
8
.




L) L ] -
‘. "2, a. Fixed enclosure (booth). ) .
. A : 3
) b.- Freely movablehood, . '
"‘c. Down-draft benches. )
) . ‘ S }
ACTIVITY 10 . " 2
1. C. * ~ : — o
2- '. bu
3. a.. = \ . ] ’
4,  a. : . . -
N , L J
* 5.. Cu ) : .
- v ¢ .. T
ACTIVITY 11 - . Y I

They should be stored individually in closed containefs.-

acTIVITY 12 .

1. a. Soil characteristics. |
b. + Terraih, - . T,
c. Weatherjcondittons. . ,
d. Surrou.nding structures, debris, other stored wastes.'
2. a; Flammability. PR ’ .

b.- . Explosibility. '

c.  Reactivity.

¢. Corrosive nature.

ACTIVITY 13 : P :
1. Fire, explosion.: ' , . /
2. 1'gn1t‘e",_ irritate. | . . '

3. corrosive,

4, organic solvents.”

% highly- toxic. .4 ° ‘ ‘ ’ o

6.  perfumes, céloring.




