Dr. Fereydoon Laal



s ol lojl yo (o]

Dr. Fereydoon Laal
fereydoonlaal@gmail.com

Occupational Health Department
Birjand University of Medical Sciences

Dr. Fereydoon Laal



lo olSuilojT 5> ygT yloj Jolge
2o Cslgs g by jlastiowl L (olusl
0SSl jSag

oSuiulojT jwlg jloislw

olSiulo )T 5o 8 (gl jaaduw ol
olSaloJT 4> (§ g2 ozl

ozbroi Slgo Sroul

H8 5Ll (oulouis Slgo

Dr. Fereydoon Laal



wzbroal Jolge J S slgivg

2ol Slgo (bwlind > Sl ¢y (slasS

(NFPA 704 ju> 5jg) :Kemler :Hazchem ) (5] jhudl ol s8I 6 bgyyo (5l S
(GHS) zlaois Slgo (535 0dub (5l Eoiuw

ool (gls SDS

G2laaad 3lgo (55 jlul L 518 jlw

2o 31go (5 jlw 6 353 g (51550 (o> Jgual

Dr. Fereydoon Laal



b0 39 9 A iy Dlolud! (5 jlow Slwy! g

S5 cudles
Work Activity
sl ad > cllags d"&"ﬁ“’
_ Occupational ~ f—— £
Hygiene Xposure
i il ﬁ
Occupational
Health Jligen® S yLows
— Occupational f—— Di
Medicine Isease

Dr. Fereydoon Laal



3T Lo 40 992 90 O shad g 49T (b ) Jolgs

RO WU (SN s g 297 QL) sleylow
ddo g o 5 U ol gs als sldos o Jio So5b Jolge -
S35 b sleoles Liles |
g5 AT gl o claj s o clgion o o 53T 0L Jalge ¥
L o Kns Sl |
s 25T ol sie S5 s Jalse Y
(S 3 el o i LSl s 5l s 9o s -F
el
L8 CiS 5 6H9 04 S
S8 51 st gl T 5 Eosl g SO s fulge —F

Drx. Fereygloon Laal




seppo.net

o <lo S
299 Sl jblro
QI oo e oo

Dr. Fereydoon Laal



oyl bt

5o 5b Ol ble 5 Sy3alam S ble ¢ olSisles] Lae ;3 gliowd Slgo &l bl 29 CFR 1910.1450

) i e S5 laasds sl oBiila ST 2 HSE ) st NIOC-HSE-OH-WI-031-00

s s e o el J gl NFPA 45: 2004

o ) , ) NFPA 55 2005
DM\AJ‘L:\MJJ JLI:EU_\;SJIS L;LQJM:M J}J\SJ@JL& a):\i.lcq;)h@_i_'\ d}m\ 2005

s S0 L S gl ama 30 el g Dl IS il @ ISIRI 12325

W 5 4 Lo s e i) el S5 ol it (sl ol 31 3 il @ ISIRI 10142

Dr. Fereydoon Laal 8



wlul 536 Y4 ot

IS5l Sm 6K (s aunnii 3l 5 51 selaiz] el 31 615585 45 abls jhe ol ol

9 o 9 Slap Olas 4 5L c.§|9.w 9 Ldlg> ‘;Jél.o oy )3 (w2 ssf.)bﬂ

(S Kot Sl (> 0 gl 9 dows Dygeo Ay S sl bl o

‘(PO 0 S liee )l Juo > ‘SLQ.XAT).) 9 (SPHE leAJ.oT).) Joo )l Ut"|9§ Gk Sl e Sdgd
S el HeiS 331 51K ja sle 1) 390 Jb sl cules 9 Sloas

Dr. Fereydoon Laal




R\ LT LRW] KPR RV? 1

9 Swp 90l 9 oloyd iCwilage Ol by 9 OIS 8 Yook T dliwl,
9 JyuS VYVA/<EIVE £ 50 TV o+ ) SIATVA o lowd & )59 0 pome ©old dolig gt

] 0 Jgo Cundiligg 159 4 2 lomd 3130 5 Pgew o Swilage O LS

Sobg waboo b wd sLadlNiwd (jeiS ol Co e Glojlw 9B ¥ ool wlel
gy J Slipw Clgas 3b 1) g5lwil g dhlie ((S3lol (g iy Jolpo & by o
Adas gl S 1y 00w Jome j90l ¢y om0 b dolie Sldos oI 13 9 221> pleail (Y) 22k

223 ol )5S Gl S e (Ble S Il e

Dr. Fereydoon Laal

10




cblis ok -yl o ) O 1) SUdhd dgs glols i g oo ol sl

{Con b
Fi0 VP 0 oni Sloauig & L ATAS/IYIYY 300 ads 0 sy Gl
Ol & Sy 98 2ol (VF) o3la dbial &y g gl 90l & 5o VFYASOV/YF
Sk slo gloss i oo gl bl - 1VF g - S, s i8] 4

A g |

Dr. Fereydoon Laal

11




o JUi 5B olge g SU 15 Sg0 abli> 406 ol
ST

sl as oo lopma T1Y goola VOV g a5 A o lanz s a ¥ aaliol ;.._._':J

Aat] |_l,..‘-'-| JJIJ g Odaast § L.h_ll..&_- ._-u_g..a.T & LATATAR d.....J._'.r- LR L:JEJJ .'F_:,I.flr l...-".i'!"l'j Y sols

Dr. Fereydoon Laal 12



ol 91 90 D019

9 .))'JJ 2929 U')'i' 0 @L:.o.y.’b ﬁ).)|9.‘> uoa..ay 0 L;)QJA Sl ‘Ulﬁl 0 la oals k;A.AS W "y v ,JﬁJJu a5 law o

Ny Ll Nl meies aSale o oW 0s

TTAY g TR 2yl (L) alols ol lowdil o Eii o olew S 208 oo Fafia s, Yy - TTAT
i A AE Lk Fes gl 2
gl ol ey 2laes PR I [
APAT an TN — 4a g 0T . Fl e [ - e RN P Ty
2 Al
i gyt peali o plea LS g 251
T i3 g AT = ::I'_'!S.I .;:I..r-l } n;-l..r'ir_' VTAT
e CEIP T - - I P [ L | L I
AT g T Ll ool LU T

- - - | - = = .|I -
. . . T e T .j-_-_ O s (I 3 Pl .
"T J?‘-:E._'_ﬂ'--_' -\-.E_.II_I!_.I'!: -\_n_-:ﬂ‘rl 1THT

LR T -

g lema saa gl o Ra s 1 B T oot

R T o [ ATAT
S 3 - I PPN [ [ -
= L T & - B =3
e alage VA - 5y daliie, i y ° wsgloc TY.-
- R0 CICIE L N A I L -

Dr. Fereydoon Laal 13




oo lol Lolas go,l38
e g3 sBiGls cous ol bojl Hlxisl dfol> =
a5 Lo yliw o ol lojl ol> m
ol yd8 ol 5T s Blisls slBlivlo;l Sol> m

Dr. Fereydoon Laal 14



¢

n| Sl Foolf ajlad W9 ,5T PP auiid Lo PR

Cadguw olSdulejl jd ¢yl yols ST iy (gomudiily yiss ¥ g0

LoiEge jlzd dawl oaadly HI1 s slldglejT )3 415 pllus a3 pley gUd a=lg aljT slfdiils gemaidils yizs ga

LA3AuD

AIDIE v~

alidulail (3 lulejl Jofdie a5 Jl= ;3 plogoild a=lg 3liT oBdils Lasdiga didy goudils g3 slBdulagl ;o

o Swbo g Sl Soue 1 oolaiw! pae Koo Lo 5 009 olf.&.gﬁo}i alowg (309 Cogwro sl () 484 e

~

4 U‘ Qg)d )‘ M‘ J.A)‘d.f ° c\.l.u.ua L)"‘ o) ‘) M‘ o)Jaé u..uuu.a.?u as Galia.b aQ W‘O 99 k)"‘ o] A*M" le ‘.’:}.’.Lo}‘

O Lol 4 e dl.n.a‘w“s..‘ag_iu& 3 gzis ’"\oooLé.:..,.Jg;J.c44=\3L.>u.,..,“’."95JMJ@WTQ)ngomowlﬁYb

25 sl s (59 i LS 5l pa5 e g wid s

Dr. Fereydoon Laal

15



L (slegs o8l (soudd olioloj] 5o il

b aids 40 g 12 cele o olaealliul
P }L:u'h.;l Lsf.h::l .al.oJL‘u).a dgl d..u.n.:l.\S.'l'_ __‘;.5).,:\1
law (e al5.idls LJJ] (ot (Pliadions alf.u.\.!"_l.c_}i
fuz b a8 2 jlail uib egle 035Ul (glag ol 5o
Sy ol par» ubﬂa:_u.‘:dla jl (g3lass 4.1; 3

Jol 4idSo jopel b aiiS> 40 9 12 cclw g
rend (liadnd oBldulejl 55 loxdil (glaus oledld pe
cole 0aSaily (glogynly 3 luw sleg ofadls i
Joghss a4 g gz L &5 ab il gub
Sy ol ped bagzddls

o sy pladl Jlo 3 el asgy Slals (s5ime o (6l Abed )b 5 1S sl ) et 3 erd eyl | Sy
Blo 7y lrail saiss S SUl 09 ¢ 0L 5 sbe,S oadei e

S 53 osliial S 31 el oltalegl ool 53 5,5 o ) ) Oyl (6155 o5 i L o5 5 S 3 smtils o
S e Sze plaog b olymtdls wlaulis

2,5 a5 olglesl o lgzmiils jeim (gl oad ypai o)l ole pas Sl izen 9

Dr. Fereydoon Laal



3 Lowwd1 90 Sy o o0

o b 3190 (Sl

DS (Sl 0 g (g o ) Cptoman 5 QLSS 1 Chili (sl S 3 (303 5!
Sl 35 el s Slldg b L T sl olend sl 5 A6 Ol s
.%ua‘,\‘,@w&fgga,y@u@@uuz),d\.J\J,‘;&w

S boawdlgo Of ylas J iS5

17



Il 2 3lgaa

- SUBSTITUTION
”‘u hazards, health,and  ENGINEERING
| CONTROLS

L

L

Providing basic
protective functions

(@ @

Applying PPE as a last resort

il —

Dr. Fereydoon Laal,
fereydoonlaal@gmail.com



o b J S

stbrosinlge (sl & gl 51 L (5l a3 3l eslizal 231 99 b 03 lo B>
oy 55 3l eslizl 350 ylas Mgo Sl 4 5 sk o5 (laoww g0 (i >
Olakad 1 ol g2 53 @ IS b IV gl 4 e

G Ap o3 pslae Gla ol Jre ks sl 1ol 3 (g jlutoe

et $la3n 5 i 455 51 ool 3 gt S0 J 555

I 4 aland slge & 5 55 Sel el 4 42 5 31 921 g (oo s J 555
3,0kl (5,8 sls fandl 52w (6,8

SO 92 wblis> O wed

19



olialo ;T 4Lt g oyloislu




oiu oyl lad

Y ool =

5 adls pli,l Gl B a5 31 g0 ¥ Plos Ll (2ARaslesT 5 e 5 oLl
AL 28T CaSe 20 VY 1 LE (gl il ke (LS
(ﬂp»wbwé‘ﬁ“‘eﬁﬁﬂfj‘@ﬁtw,\4§$uol§.‘:{uﬂ,>:°fp_;
33 8 o sshte e plis)| b L

Dr. Fereydoon Laal 21



=

oliliu boyl Ll g ylocisLw

;Y oobo
Sl pus g cLil 0sls HI 3L 5 Ol e caai S OGS L0 3T 58 U7 (slad
L 5950 9 s STy Cnal 30

pJ’.‘ Sy 5 5 il (i)l <=l.>u‘ sl oliz.«.:ﬁdbb\ 55 S lad sl
Ol peand 9 Ol

1V ook
o.ﬁy)\}wj:}l«év\-ib@\D‘yt}ijt}a}lg‘)j&wgguw‘}LALBU‘J
S5 25 e b aomys g g o 5 m ((SAel (s e Sl Gole
bl 3 ph Gosl 0L 5 035 8 o e el (Seen T aile




1 ¥ oolbo
S mals 5 Ll 5 o beiT s 5 (oS 03 g shtud

1 oobo
sk B3 g ol 9y 58 palie ¢4 51k AL ST CNSB slad  uior

17 ook
S 3 Sy V/Fe Sl Bloas b o&aulesT layl e 03 g siaus B

1Y oobo

Olazs-bu Slde-l 55 pluarl 05 oo CublB L (83 2 A0 9 Sgwd Tl HI oolaku]
Sl 5 o &yl T

:A ook

s (Olo (sl 1l cdize 03) 5 (SHbogiT) (9 220 98 (35 ks
(L.S{".'.“".'f:“ -"}‘j"j’)-’ (ﬁ&ﬂjw JAG cu:\:>—



o Yo P
4 s 513D 131 Lo 5035 |imen LIS 5 8 (555 L 5L 5 o &isle3T sl
.L..Ju\.: 299

e ook
N o4 30 55k a4 oled baolu VT olia 5 Lo (clsp ity DI Jomo 4 940
Lo

AR

4 jemen 33050 5 CIlb 6 b e OG0 T g 5L B 38 585 9 S9> Lul
Sl sl oLl

2 VY oolbe
-ML’UZ'.‘.’.T U'“L"“\J" CM»».;L’U.A )b‘ 9 a\i.&.il.n)T QLQ.’I}-L» L L;’ILLG}- Lgl.h oJJ.; 9 QL:.BJ; LQ&LL
35 8 Slal L8 Cslig 5 bl la



515 8130 33 (o2 loomid sL3g 3l ooli
b S

Dr. Fereydoon Laal 25



Sl ykdl G pinz 9 (pi90

A Dl -T1 7

ol sl JE s (g sk L;Lmli:.«:
w3 53 Ll Ol g S b sl
J;J‘}QL{JK

ANS| /ISEA z358.1 o, lsile]

4l Ve 390 4 (o oo
yo Yo 610 alols

Dr. Fereydoon Laal 26



ANSI ZPOAN =Yoo god pi> g 490

EMERGENCY
SHOWER /| EYEWASH
STATION

Keep area clear

aedd » HJBE Ve Poles mI VOV (b s o5 Cewd Bl ool (g3
gl 53 (el Vo) yio (ol O0+/A plyy (gilab g A peli o8 Csp L 1,
A3l asly (gl £+) g ye Blo VOY/Y

Sl 4 g 4idd B Y Jolee ) VVF o5 cawd b (godpuis
A5 u...al.u > g 2 gl 4dBd VO

YA (VL clod & iy dagr il Lol Al 5,8 L b T (glod
S Gl Wl e i en Sl SUjlad ola (3o OIS le 0
Db i 4 sl 5 (leond (slo 48Ty

428y Vo ey Jlas ¢ olond LA U bugle clas oo (gl
aidd Vo Sdew JBlis )l (001 390 Cusld a5 glos o3 dlge (ol

a2,8) £ Sy JBlis sl o AU &5 0 jes dlge (gl

27



Dr. Fereydoon Laal 28



¥ ook

29



Fire Box

30



4.3533‘ ‘Stibgi.ofc\.g.&?

10 ook il sl o3l b Ly el s @

S s 53 4l sl SeSS o5l s izt gl o5ladl b s il &y @
OUS L8 o s 3 5 edeine cowlo blacy o
byl 5 e

LPFaTR o lgi

adsgl LSaS ds> y9,0 blug 3l oolaiwl slesal, @
(S g ol aisle) ouisS Jsacaus slge

085S Oy Pack

"
bl
o

Dr. Fereydoon Laal 31



1Y ool
L€_§\Q.:.gy\.éb)sksswuiﬁ'\'&u&:ﬁb&bqﬁmgsﬁg.xi\.fl.ajlfj\mé\l‘plé




: 14 ook
jC)L«L‘&-L»}\Ao@%LAJ'TLQ\A 9 J&.’:’Lo.: S gt.uw\.'..o V.j)&&)‘ oslaw|
BaglesT s 7 b b i &

#2551l zg 2

Fire EXIT




(B o) V) oalo
A a5 4 Ll s 4 gmen Lz 5 03l QY i 5 1 S o ¥

M%@ﬁw;ﬂ}JUK}-’)&\-“W\-‘*)P@&JJ,LSL‘“M“:K‘/
.MQ%L;‘)‘;)QLwT o

Sz Sl clael&aws 31 5 o3s Lablows slyls Lb Slisigy gl oY V
3,5 eslamal WLyl J=1s s



YY oobo
il @ ¢ Sl skl alad Wl 4 e &MLU

VY ool
S5 cmlie Joun 53 (SOIAG (9 w0 § PSSy L Lol Le3T IS (sl
Al adls
VY colo

Sl 5 o5 T Loma 1 bt 10ualsT 5 03,5 50 el 2l s
Al n ¢ st ST Lot Lo3T adS™ 3 DLl s Jlaazad

Y0 ook
.L;)‘leé\ <l 41.1 4 gz 9 Sylal slas oli.&i\.a)’T Olass L é§:§.e§



owolol o ool 9 40595 (4099 (g

Dr. Fereydoon Laal

36



Ve ook
ol 5 bt Slge 4 pslie 5 e LSS siaed BB L ARSI S gl
Al

1YY oolbe
S5 5 sk Cawd ST logi T (S gl s 4 see L K5 o g sLaol&RisleT
.JJJ? 4.:.:6 o\g.ili\.o).\d L5>)J> BE

(VY ool

—

Vol ps Tose 50 5 (PP WeE Olped 4 eme L LU 5 Bl



Dr. Fereydoon Laal

38



39



oz sl yd 5l eoliswl pas
E oo 995 ol

Dr. Fereydoon Laal

40



ol lojl (sl Joadlygiws (50,5 JLi
| | 1 |

41



~

L olis boy




S0 59y 5 OO AT g
Pl

o0 0’0 * ¢

W

Dr. Fereydoon Laal

43



4 99,9 3 J8 (Fuoal 0;lg0 plod (yinilo

=

A u oliiu o

Dr. Fereydoon Laal

44



Slgo iz 5 « Jolwg (Sowsls « 235 35l90 plod gyl

=

P o

Dr. Fereydoon Laal

45



wlod 00l Zolaw 4 a5 gl 0olo duzxo (40,5 8,4lg pus
ol B, 4 cowl alls

Dr. Fereydoon Laal

46



~

ks © g0 s ol lojl jo U pus

Dr. Fereydoon Laal

47



30090 (2 W1 (o plxil pus




bloslb Jlwy ool

Dr. Fereydoon Laal

49



P Loyely 2Eislo;l dlgo a>g zud 4

Dr. Fereydoon Laal

50



S g & ol 0 duwl 40,5 aslal

51



bl

Dr. Fereydoon Laal

52



oS dxdllao 1y Olgo sl GleMb| ol a5 o CB0 &

Material Safety Data Sheet

NFPA CHEMICAL HAZARD LABEL

Rating Summary

Health (Blue)

Il e i

3 |Waming | Corrosive or toxic. Avold skin conlact ar inhalation
2 | Warning | May be harmiul if inhaled or absorbed

1 | Caution | May be irritaling

Y Mo unusual hazard

ty (Rod)
Flammable gas or extremely flammable lquid
Flammab#e ligurid flash point below 100" F
Combustible liquid flash pesnt of 100° 1o 200° F
Combustible if heated
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= Acute exposure—exposure over a brief period of time (generally
less than 24 h). Often it is considered to be a single exposure (or

dose) but may consist of repeated exposures within a short time

period.

= Sub acute exposure—resembles acute exposure except that the

exposure duration is greater, from several days to one month.

Dr. Fereydoon Laal 103



a>lgo £lgs]

m Sub chronic exposure—exposures repeated or spread over
an intermediate time range. For animal testing, this time

range is generally considered to be 1-3 months.

m Chronic exposure—exposures (either repeated or
continuous) over a long (greater than 3 months) period of
time. With animal testing this exposure often continues for
the majority of the experimental animal’s life, and within
occupational settings it is generally considered to be for a

number of years.
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TLV: Threshold Limit Value (ACGIH)
MAC: Maximum Allowable Concentration( <Ssh sl )5S
B3)
PEL: Permissible Exposure Limit (OSHA)
REL: Recommended Exposure Limit(NIOSH)
OEL: Occupational Exposure Limit(JtisSal)

AOE: Allowable Occupational Exposure (&)
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Health risk Assessment of Exposure to Harmful
Chemical Agents in a Refinery

Saber Moradi Hanifi', Fereydoon Laal**, Zahra Panjali', Jamshid Khoubi®

' Department of occupational health, School of public health and safety, Shahid Beheshti University of Medical Sciences, Tehran, Iran ®Iﬂepertment of occupational Health, School of

Public Health, Shahid Sadoughi University of Medical Sciences, Yazd, Iran» ‘Environmental health research center, Kurdestan University of Medical Sciences, Sanandaj, Iran-
*Corresponding Author. Fereydoon Laal, Email: fereydoonlaali@gmail.com Tel: +38-543-3295799

Abstract

Background: Process units, due to performance conditions at high pressure and high temperatures, are prone to many health
risks that can lead to adverse effects during work. In order to identify health hazards, assess their risks and make appropriate
decisions to control the risk and improve the health of individuals in this regard, the assessment of health risks is of particular
importance. Therefore, the aim of this study is to assess and prioritize health risks in a refinery. Methods: This cross-sectional
study was conducted in a refinery in 2012. In this study, 14 important chemical substances were identified and analyzed. Excel
analysis was used to analyze the data. To assess the health risks due to chemical exposure the methodology proposed by the
Department of Health Care in University of Singapore was used. First, important chemicals were identified and then the degree

of risk and degree of exposure to chemicals were calculated and finally the level of health risk due to exposure to chemicals was
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Health risk assessment of occupational exposure to harmful chemical agents in a pesticide manufacturing

plant

F Laall, M Hormozi *2, R Fallah Madvari3, N Moorizadeh4, A Firouzi Chahaks

1- Health Promotion Research Center Zahedan University of Medical Sciences, Zahedan, Iran.

2- Health Promotion Research Centep Zahedan University of Medical Sciences, Zahedan, Iran. , hormozym@yahoo. com

3-, Dapt. of Occupational Health, Scheol of Public Health, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

4- Student Research Committee, Dept. of Occupational Health, Health School, Shahid Beheshii University of Medical Sciences, Tehran,
Iran.

5- Dept. of Occupational Health, Faculty of Health, Gonabad University of Medical Sciences, Gonabad, Iran.

Abstract: (p461 Views)

Background: In most industries, employees are in contact with various chemical agents. The objective of thiz study was to assess the health risks posed by
occupational exposure to harmful chemieal agents in a pesticide manufacturing plant in Zahedan, Iran in 2013,

Materials and Methods: This cross-sectional study was conducted in different units of a pesticide manmfacturing plant. In order to evaluate the health risks
associated with occupational exposure, a methed provided by the Singapore Hezlth Department was used. After identifying the pollutants, mcluding benzene,
toluene, ethylbenzene, and xylene (BTEX), CO, NO, NO2, and H23, the degree of sk, the degree of exposure of the emplovees to the chemical agents, and
the level of health risk were caleulated.
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CAS Registry Number
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https://www.cas.org/products/stn

J U

Ethyl Acetate (alias of Acetidin) CAS RN: 141-78-8
Benmnzene CAS RN: 71-43-2

Ethylene CAS5 RN: 74-53-1 Hydrogen CAS RN: 1333-74-0

ISOBUTYL ALCOHOL

CAS Number: 67-45-7 Tritium, Radioactive (alias of hydrogen-3) CAS RN: 10028-17-8

DOT Number: UN 112

Dr. Fereydoon Laal 115



531 b ©loladl oS

@Lao.\f o OM"‘ dg>9) Ls_al...o.u» 3‘9.0 LSJL.:L.;.» )9.5.1.0 L &S L;U.o,” O LgLQ,\f 5 09)/1_;;
(Emergency action codes) sl clblidl (b loe cos

SRR

Hazchem -
Kemler -
NFPA 704 L3 ¢

Dr. Fereydoon Laal 116



NFPA 704 o5

i | 5y A \
I Yajmes [,

LPG RUES

National Fire Protection Association
(NFPA)

Dr. Fereydoon Laal 117



s lons 0olo ol @

Jlesl alags

> s e
QQ @ e

e e o e e Jases aaYi J—Q-’ﬁ ‘ dbw}’.

=l 5 adsl slo SS @

Dr. Fereydoon Laal 118



SU ks slge ¢l 20> slasles Canoys

o Jolae 353 dslas o sl
st i Explosive E
LSS | Otz | 0
o | Highly flammable | F
L FONE Y Extremely Flammable +F
e Very Toxie +T
o~ Toxic T
sl Corrosive C
(T 3 jiis) 4yiob; Harmful Xu
(€ j jeiis) 5 gl Irritant Xi

Dr. Fereydoon Laal 119



Lol Olgo (gus aib Sl i
(GHS)

Dr. Fereydoon Laal 120



The Basic Parts of A GHS-Compliant Label

>

(" n-Propyl Alcohol

UN No. 1274
CAS No. 71-23-8

2 m==ip- DANGER
3 * Highly flammable liquid and vapor. Causes serious eye damage. Efg

May cause drowsiness and dizziness.

Keep away from heat/sparks/open flames/hot surfaces. No smoking. Aveid

4 # breathing fumes/mist/vapours/spray. Wear protective gloves/protective
clothing/eye protection/face protection. IF IN EYES: Rinse cautiously with

water for several minutes. Remove contact lenses if present. Continue rinsing.

Fill Weight: 18.65 Ibs. Lot Number: B56754434

Expiration Date: 6/21/2020

5 » Acme Chemical Company - 711 Roadrunner St. - Chicago, IL 60601 USA - www.acmechem.com - 123-444-5567

Gross Weight: 20 Ibs. Fill Date: 6/21/2013 See SDS for further information.

1. Product Identifier - Should match the product identifier on the Safety Data Sheet.
2. Signal Word - Either use “Danger” (severe) or “Warning” (less severe)
3. Hazard Statements - A phrase assigned to a hazard class that describes the nature of the product’s hazards

4. Precautionary Statements - Describes recommended measures to minimize or prevent adverse effects resulting from exposure.

5. Supplier Identification - The name, address and telephone number of the manufacturer or supplier.
6. Pictograms - Graphical symbols intended to convey specific hazard information visually.

Sample label courtesy of Weber Packaging Solutions - www.weberpackaging.com
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GHS has 9 pictograms (environmental 1s not
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file://///upload.wikimedia.org/wikipedia/commons/4/4a/GHS-pictogram-explos.svg
file://///upload.wikimedia.org/wikipedia/commons/e/e5/GHS-pictogram-rondflam.svg
file://///upload.wikimedia.org/wikipedia/commons/5/58/GHS-pictogram-skull.svg
file://///upload.wikimedia.org/wikipedia/commons/b/b9/GHS-pictogram-pollu.svg

Material Safety Data Sheet
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MSDS

Lloais (Lo 05591 38 L dlgo oL sl ouly Slelbl (3,5 ol ;5 =

9 bl P ouwd UolS Cuwl jSwo walizo gle S i (glwMSDS =
3gs3ilg5 lwSy (51 suls lelbl (5 uSy (41

3lgo olw o] Jawwsly «Slusguas (gol o Silelbl (glyls lgsT =
3L 50 5yl sl @8lgo 4> obilio S3g52 g (yaul eslatiwl g0

uu 9 > b WHMIS wbwl ;o MSDS )5 3g>90 wilao =

Cowl 0500 (S350 jLuw

Dr. Fereydoon Laal 124



MSDS

Jgrazo SlelUbl =

SUjhS o3 JuSuiS jolic =

So j18 SleUbl =

Jzasl g Guyo jh> =

G2 iSlg Slelbl =

il gy <l jhs Clelbl /ol puw Sluogras =
odgl (5lgSaS =

o3l 3uSfy lol Bl =

MSDS oS ougsi wileUbl =

Dr. Fereydoon Laal 125



MSDS

. A P ,
9 N b (S

Gy STy g wlise

swb.w v APPSR
o a3 A1
S3lw pgune 09
oo ogxict

Ol yio pulicd 4

pW-L ‘S%L..o&&’:’
Slgo wleMbl /lus 5%

JUERCA PV

adsl b oS lolaslod
B2 y> slibl Sololadl<e
3ol s loludler

= . = R J
SIS 9 (Soawy ogi%e

Dr. Fereydoon Laal

126



3 boww 3190 (5 310eS 9 J& 9 Joo




2 ol Olgo il 9,5 sl Sl

asws i blug 5l SUyhas oleed slas olul> 6l
J.US.» oolazw!

pyate Sgyb 5l e olesd Slge olul> sy
A...IS ool.é.‘:.J

.

IS (6,108 ez (o

~

Dr. Fereydoon Laal 128



‘ P bl o iy Bg,b Cu o

OlSdg y ] Ls"bm'*-‘..L"}‘ sl aiul Bg,b 5l g ke

;olé RNy )'1 ol “Lo)’])d YT ol v [;m" "

o] )‘d)?).g

ow |l el o )5 g &9 jw (s slo 25Ty

3,15 ol o

Dr. Fereydoon Laal 129



o315 o 35 olSisl]l &l e 5 s

=

Pl

oslaiwl jl (Ju8 (gl ouduis ojlg) =
ST 9 SS9 b5
35S 148 Gy 390

Sl ool T pjlg) jI =

JSyo gl g ¢y 95
>guis odlaitwl

Dr. Fereydoon Laal 130



L 9,535 U O jke Juail ( Grounding & Bonding )
Oe)

5 gl LB Sl aSlSin =

Grounding and Bonding 9 4J9J &SJ L"?‘O )‘ le‘ J.:lﬁ
‘ 9 RO L‘>ul.> ‘9.@ u)al?us o l.s
;!-. oS b aews 2SI ‘4;:’5 (SR ) E

AyaAy _ d o Sl Jll K o m
S Drum Containing Class | Flammabée Liquid 43 )} J..J 33" ).‘ S )_‘iw_d “""Qf?
Sigw Mg (S S sla
Jlal sl BB ol

oy A g SOASS A b

Dr. Fereydoon Laal 131



‘ o) 9 50385 U O jbe JUasl ( Grounding & Bonding )

Dr. Fereydoon Laal 132



(Storage)gilw o >3 9 (51255

(Safety Can ) ol bod
HE Dl jeS Cud b sl)ls 45 o9 b
Sl> 9 0390 ((d Ve L) ,d 1)
bl (0 790> Uy 9 )8 S
G,k J3ls Hlad 03,5 51T ces S
Sl 03l >pb 3 uS o0 1B i1

Dr. Fereydoon Laal 133



(Safety Cabinet)  gwsl CowlS

S$J1355 9 Sw b ju>3 Cigm =

9 095LsS oluowd 3lgo (youl
. (JU> 30S) 5 sl yoidow

03 Ol jugmd o 5 o9 m0 il
by oo lojT 5 b Lol

Dr. Fereydoon Laal 134



Lf‘.‘“'-’-l CuwlS &|9.3|

30S) pSiiT 5 il BB olowd 3lge )06 ol o Cuwls
(JU>

(2 bos Slg0 (513455 305) L 9 Lyl (51355 Sosl s CunlS

SLE sl Gilw 233 9 IS el b el
OB adaw (515655 305) 2ol

SIlw 2 >3 9 12655 U2 paxe b )9k 9>/ L;...S).o L;o.oal s cowls
Jill JB (olond Slgo 9 (SIL 9 s3amwl) 235,95 (2loads S50 Olo jod
U8 (2 lonis 3150)

(Recirculating air filter) exwww 9 jdd 4 jeme Joul sla CilS

Dr. Fereydoon Laal 135



o2l sl CuwlS jlaslawl Lo

2 EislojT sla buzo )5 ek Sl

Joe il Slge JWil 9 J& Oljwe JhdS gz 4 sbS ) (olod Slge olml> Sww) Jhals
D paao Jo U o jusd

San siatl JS13 b OIS sl ool shamo Slon]

I oS ok o > (Sigw LT b Oboj s CuwlS dhaze 4 (35T 399 jl Cailos
leslois b ) (Sigw Hii | dwgi 9 )L

b ConlS 4 Juaie 4ge5 iy S i buwgi 92 M 9 (o OLLY wged O
(Optional)

Jxiil sl jl (6 S 5l
o G T Jomo S5 gz Oloj Gl
Sz Ui T U S 9 )lge jus 9 Sl dlowl (sl jiiey Cus )3 sl

Dr. Fereydoon Laal

136



Jlesl B Ol b (6)10e55 cowlS
(Flammable Storage Cabinet)

I
I

A |®

' ELAMMABLE |
LEEP FIef sl

Dr. Fereydoon Laal 137



o Jlesl b ol 6}').@&3 CowlS I o Lo

Dr. Fereydoon Laal 138



Jleisl B Ol b (o155 cowlS
(BS EN 14470-1: G’L"9)| 3 y)lastiwl)

2> Cwoglio 385le a5 Voo e gl 9 sl 4@B> 1+ 9 V- £45 93 >
A o
5393 )ob 4 G ,=> £999 Oloj y> Ob Jab
Il oad sy Slge )15 4 OB 9 WL ol o polie 43y LIS
395 J2I )> Ly b
Sigw T polp > dids Ve Gao 4 P> ub b ol G jusle
2L bl Cwoglio

d)bw)»f))ato”.\aa))\\° d)l&ob)-&‘l.’iég))b.oé}b.@ii‘lg))@
39> 09>

Dr. Fereydoon Laal 139



5 l3kiwl) Jlazdl BB Olaslo (61355 Caiwls

(BS

(3L Ol s Cudlo 5 Lol

O ygeo 3) dad 9 LS plo jl 45 dgb o3l Y13 2 J=o 4> .0
.).uwb J9> 4{6}'#' ul.‘?ugﬂ)s Lng)#mg)lf)lmU .3|9a s(|99}1

Dr. Fereydoon Laal 140



Jleisl B Ol b ()15 cowlS
(BS EN 14470-1: L;:bgﬂ 3 y)lastwl)

S5y ezl o slge (61255 CuwlS

1 S5y 3555 dlge (613655 CuwlS

jo 8 K5y 18 5T b Jgws 5T (513455 Cals

S5y iy 1S ol (g)1eSS cuwls

L s ) K 4 cdil pgow IS cinls

LI, (S o SB

Dr. Fereydoon Laal 141



35 5l (9 loww 8190




JB b (o louds 3lg0

b SE LG ot land (sesle — s,

WS A ] WSO eSS ] ale sdnSAS| el e

I RS s L o ) e o CH;COOH ) 2l )
L.t..:_ﬂ.‘.gi;n_,._{ S L

oy ve R 5 e e sp IS CoHz e ¥

e O AT T T s sle Sl Bl 5 L oGl
RS R s e sl
p el

S B S PP C TN T I P L LI Lo S L e NHz (o1 ) S el £

..L:m;rl_:.ls edlaz s ML *_gl.-t-,_]__,.l.ﬁ-.t wal e o3 e ol NELNO- ,I-_,,‘._'-J_a_l o .
Sl 3 3les b s J oS 5 5 8 e, =0

SR T RN W PORE PRI WO CeHsNHz .50 a

sials ol s As Souyl sl 3l 4 v

ot N;  laasi A
2l L) OB s cOlie OB Olga B o opkaal o SLS gl

O A A5 s D5 be oa 5l sdal usay (sle S Br .. q
RN R

i \e

Cal .15 2.5

Dr. Fereydoon Laal

143



Classes of Flammable and Combustible Liquids

200 |
n
= 140 |
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< 100 |
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Combustible
[l (FP > 100°F)
IC Flammable
(FP < 100°F)
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100

Boiling Point (°F)
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Incompatibility table of Hatayama et al. [23]

Notes: H | Represents heat generation.

'5 Acids, Mineral, Nonoxidising

Acids, Mineral, Oxidising Represents fire.

|Acids, Organic G | Represents innocuous and non-flammable gas generation.

GT | Represents toxic gas generation.

|Alcohols and Glycols
|Aldehydes B
{Amides Ho[Her

|Amines, Aliphatic and Aromatic H WG H H
{|Azo and Diazo Compounds, and Hydrazines | %G |H.GT| HE | HG | H 8 § | Represents solubiization of toxic substances.

GF | Represents lammable gas generation.
E | Represents explosion.
P | Represents violent polymenization.

|Caustics H| H | H H B U | Means may be hazardous but unknown.
: Cyanideg GT, GF|GT, GF |GT, GF G i Example: HF.GT Represents heat generation, fire, and toxic gas generation
|Esters Ho|HF " B
|Ethers Ho|WF
{Fluorides, Inorganic GT | 6T | GT
{Hydrocarbons, Aromatic HF
‘17 |Halogenated Organics H.GT| K, HGT| Ho |HGF| H
|Isocyanates HG | HF | HG | HP HP | HG [HPG HG
: 6T
19 |Ketones H | HE TINEE
20 {Mercaptans and Other Organic Sulphides ~|©7.67| #.F H6 Ho|H
ANitri HGT|HE | H 1
|Nitriles |
7 |Nitro Compounds, Organic HE H HE i
: ZWydrocarbons, Aliphatic, Saturated HF i
130 |Peroxides and Hydroperoxides, Organic G| HE HF | Ha H,GT [H.F.E hE HE| H | E "5:‘ Ha-':- 30
31 |Phenols and Cresols Ho|HF HG HP _
{Sulphides, Inorganic OT.GF| HF. | oF H E H H.6T
; i H,GT HeT| HE | HE[HE|HE[RE HE | HE | HF WE [Hot[HE [ HE [HE[HE | HE | HF o
|Oxidising Agents, Strong ot | o1 o o ot | o
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Inorganic Acids
Crganic acids

Chemical Compatibility Chart

Caustics
Amines & Alkanolamines

Halogenated Compounds
Alcohols, Glycols & Glycol Ethers

Aldehydes

W= | | Wk =

Ketone

LR R A

9 |Saturated Hydrocarbons

10 |Aromatic Hydrocarbons

b

10

11 [Olefins

b

11

12 [Petrolum Oils

12

13 |Esters

13

14 [Monomers & Polymerizable Esters

kS

»

15 |[Phenols

16 |Alkylene Oxides

* X

1T |Cyanohydrins
18 |Nitriles

Mo M (x|

X oR (X |xX|X|x

7

18

19 [Ammonia
20 |[Halogens

LR

XX X |x

»

R

19

21 |Ethers
22 |Phosphorus, Elemental

E

»

X(x =

21

23 |Sulfur, Molten
24 |Acid Anhydrides

*

23

24

Elﬂepresems Unsafe Combinations

I:lﬂepresents Safe Combinations
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1. Acetals, 2. Acid Halides,
Ketals, Sulfonyl Halides, 3. Acids, 4. Acids, Strong | 5. Acids, Strong 6. Acids. Weak
Hemiacetals, and Carboxylic MNon-oxidizing Oxidizing " .
and Hemiketals | Chloroformates
1. Acetals,
Ketals,
Hemiacetals,
and Hemiketals
2. Acid Halides,
Sulfonyl Halides, N
and Incompatible

Chloroformates

3. Acids, - N

Carboxylic Compatible Incompatible
4. Acids, Strong . N N

Non-oxidizing Caution Incompatible Incompatible

>- AC'E_IS_* Strong Incompatible Incompatible Incompatible Incompatible

Oxidizing
6. Acids, Weak Compatible Incompatible Compatible Caution Incompatible
7. Acrylates and . : . . _

Acrylic Acids Caution Caution Caution Incompatible Incompatible

1998 ). Farr et al “"New Program for Chemical Compatibility” Chemical Health and Safety 5

Dr. Fereydoon Laal

151



CAMEO cslw

Sl KaSK b s g0 03l 53 LT oS 5505 s i Ol oo Sl ol 4o

& httpsy//cameochemicals noaa.gov

AW

. CAME O _Chepicals

Home Database of Hazardous Materials
Help

Search Chemicals Search

Fnd response information for thousands of hazardous materials, imcluding fire and explosion hazards, health hazards,

N 5 h
ew Seard and chemica propazrties.

Medify Search

Search Results

Wy Chemicals sigi g0 3)lg Cunad o3l )y HBI 360 sl 1T

My Chemicals

chemicals: =
View MyCThemicals

Build a list of chicalS. For example, substances involved in an incident response {such as a train derailment) or che

Predict Feactivity '«‘N . . i
i Be artisity sgad Gup e b ) esle oy (53 (0ASky aleS o by ol )3 P
e = See what hazarfls might cccur if chemicals in your MyChemicals col eciion are mixed togetner.
obilz Site
—
£ Download on the
' App Store Get started by finding a substance of interest with @ search.

Learn more by checking the help for background infarmation,  glossary of terms, anc guidance cn using this databaze.

- éoc‘g‘le Play

About | Privacy Policy | Contac: Ws | Website Satisfactior Surwey | Mobil¢

web site cwner: Office of Response and Restoration &, National Ocean Service i, National Dceanic and Atmoespheric Adm

CAMED Chemicals version 2.7.1.

Dr. Fereydoon Laal 152



= boww g0 b 415 40 (50 8 CHls> blwg

16y Aind Jgimn Lo 9,15 LS job 4y m
8 e 5o sk 2l S plesl =Y
SLS S 6l cewloPPE (s aill 5 oLolis -Y
PPE ;| colatul jo oS5 5jeel -
PPE (5,l0455 g juons - ¥
PPE _izu 3l gl 0,90 (o, -0

Dr. Fereydoon Laal 153



g wwd ) CBl> — g0 8 CHl> O g
930

Jr sl sCiws
Ereas Sy iz 5l -

S i 5 7
)‘“*1’95 S =) > aile L;’l . a‘j.c )‘ LS‘ 0d s h—"-‘-b)"‘)" 3 rgjLELc >
Ll 5 asile oS sl Pl plp y0 pglis ; o S
9 Okl 65 aaile Jlo IS slo ] fjli‘% c 658 bl ¢ oner s laawl ¢ loanST,
Sl 0 » JCSERCH N g I PO I PRSI S PV RV P PR

o Pl oS oS co8 Jolge ol p 4o ooliiwl lp » . . ) .

N oo Aoy by Sliul 5 by 58 ¢ Seile)]
P e 5o S =9) oo Joe aiiglle sla J»a&uuﬁ)]ﬁ&“w"

Jo 9 sl seiw

Dr. Fereydoon Laal,
fereydoonlaal@gmail.com



931 g cwd )l CHls> — 60 8 CHl> Ol pgd

OR g b GRS oSS b Siws

Egean Sy iz > (P SSY) (o Sl i )l -
o Sl e Sl e Slale ol 4o aolie » =l sl Pl soleas plp o -
elBslge g JT slassl s 5558 o by Sad o oL« Lol

~_
S X
‘\ \ e / >
iy
5 { 3 J
X ..1-.54-'4;(_. -'

Dr. Fereydoon Laal,
fereydoonlaal@gmail.com



Thanks for Your
Attention

Dr. Fereydoon Laal 156



