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Fritz Haber (1868-1934), German chemist. During World War | §
he directed Germany's chemical warfare activities, which included
The introduction of poison gas; following the Nazi rise to power in
1933, however, he resigned his posts and went into exile in England.
Haber won the 1918 Nobel Prize in Chemistry for his discovery.
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AMMONIA
DISTRIBUTION A THOCK i

SHIP TANKER TERMINAL

CYLINDER FILLING PLANT _




o = 9 ¢ a =
nsunanlatdan bgilszlasu [ Application ]

N19tNHAS [ Agriculture |
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nsuwaNlaiaunlalszlamni [ Application ]

N1TAUANNANENIIAINIA [ Air Pollution Control ]

TO STACK

CATALYST LAYERS

=" NOX REMOVAL
REACTOR

4NO + dNH: + 02 SATALYST . 4N- + 6H20
NO + NOz + 2NH; SATALYST . opp 4 3H20
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nsuwaNlaiaunlalszlamni [ Application ]
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N19NIAATNLEU | Refrigeration ]

Qil
Separator

Compressor
Hot Vapour at
High Pressure
Cold Vapour at _ Eompressor

LowPressure Sump

Refrigeration Heat Out <«——— Condenser

Evoporator |«
» (Heat In)

High Pressure

Cold Liquid/ Liquid
Vapour Mixture

Expansion f | Liquid

<
Device Receiver

v
il Pot
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nsuwaNlaiaunlalszlamni [ Application ]

NISHAMENY [ Latex Harvesting and Production |

Apply ammonia solution
to raw latex to prevent

bacteria and preserve -

Apply ammonia to the
production process of
latex concentrate

Apply ammonia solution to
to the production process
of rubber products

<&

Qualtty Safety Occupational Health and Environment Department,



mslylszlasimnuenliutialuaveanann sy

" iludagaulumapaan Iuand "l lugamminasnaaanieiind

¢ 1 lumspaa luaen ® gaaninsFIRaA1iaean 19 LN aiEe
" T lugaainisneiing ¢ gaevinssupaansy PCB

& ASELIUMSHAARY S " Y lseaevinssnvlende

€ AsZUIUMEAAMTI0NNEaAT @ WAL 8D naz

0.2 g anuannia lumsganaa
"y luegaaninssinnaaian PH TR

. == s — " Y lumsadaeen lyaves i laswn
& duaimansaay lavesuuanisaly e o
111811 * meaglulﬂ)ﬁgm"lt]{mﬂualaﬂ1gg;:
- S au¥ Rnmaen iremailiznn o0
& saswannduaalinhmadiaonn o o dorniit
oy ¥ Lo T U131 LazN 153 331510
¢ Lilingmaudaaa L
. a2 2 o " Tugaanninssinl las@enimisly
1% Laaaniins syuuaTiue latiz . v Yo
Ca - wadl Linialunaa11gnbniaue 11NIHaY
& e Lnieiaati NI I ULAna 3
il N2 waz I:'Fﬂ?iﬂ_,m‘!'w 1 waz lgilaanumisdanianved lai
T Taswnazai hifa Tarizuvauazan
1131







ATUA N1 AUDINT [ Gas Properties : Section 2 ]

waNluie waulansad [ Anhydrous Ammonia ]

A01U N
7 TaNgA

=
nau AU

AALADA 334 °C

amLEanwi J7T G
anuuuanuulan 15°C 0.62 @A = 1]
Anneula 71 21°G ﬁ\a. 87 Kg?’cm
ANNARNNTARZAPHUL 21 g“‘ ™ 0.060iter NH3 iter Wﬁer
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ATUH N1 AURIND [ Gas Properties : Section 2 ]

waulutte waulansa [ Anhydrous Ammonia |

AN UNSA-AN [ pH 1] 11.6

TLV-TWA [ ppm | 25

STEL [ ppm. ] 35 [15w7]

% LEL 16

% UEL 25
amuniinansalwlaias 650 °C‘(1200 SE)

ARTINITULLA? : 850 " .
wmmﬂmem.'lﬂg‘ = \.man'lzﬂfismu f500 -C
7

d ol — 'lu'imsmu'lﬂﬂan'l"m
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ATUH N1 AURINT [ Gas Properties : Section 2 ]
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| Percentage Mixture ]

Too Lean | 100%

Flammable 1o Bum t Too "rich” to burn

Range ol
n (MsbleFlame) .-~ UEL 2‘5% f

Too Ric
to Bum

¥ Flammable range

e 169 M |

0% Y
Concentration in Ar

Too "lean” to bum




NFPA National Fire Protection Association

Fire Hazards Flash points
4-<23°C
3-<38°C
2-<930C
1->93°C
D - will not burn

Specific hazardous

OXY oxidizer Reactivity

ACID Acid 4 - May detonate

ALC Alkaline 3 - Shock & heat may detonate
- 2 - Violent chemical

COR Corrosive 1 - Unstable if heated

W No water 0 - Stable

Mational Fire Protection Association
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ATUH N1 AUDIND [ Gas Properties : Section 2 ]

FLAMABILITY;

Anhydrous
Ammonia

"Standard System for tbe\
- .

S |dentification of the Hazards”

SO {1 a
%=y of Materials for’Emergency’ Response
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ANMANLAUDINT [ Gas Properties : Section 2 ]

= [~ ar v
AN H Laztilugisnansau

Anrraton Factory An actory
MEMBERS ONLY N e uBERS ONLY
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ATUSA N1IATBING [ Gas Properties : Section 2 ]
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http://upload.wikimedia.org/wikipedia/commons/b/b9/GHS-pictogram-pollu.svg

1.289t4a3 ( Liqguid ammonia )

2.01% ( Vapor ammonia )

3.fluplasanseans Wudnzad1aAduarINmNas AN N

AaanTNLHNINN9n 45,000 ppm. gnatlunguaduanatiasi

VIAUIRRIINEN 30-40 IUALNATLASAUUANAZANDY -74 F
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AMANUAUDINT

usaﬁugq | Over-Pressure |
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[ Gas Properties : Section 2 ]
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ATUA N1l AIa9InNd [ Gas Properties : Section 2 ]

Vapour Conc. General Effect Exposure Period
(ppm — VIV)
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ﬂ‘mﬂﬂﬂmﬂlﬂdﬁ’i"ﬁ [ Gas Properties : Module 2 ]

Vapour Canc. General Effect Exposure Period
(ppm — V/V)
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AW Film Pulmonay edema,

NANTENUFAANIINI9NNLa9Lannng e www learningradiology.com
/images/chestimages..

> , )
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http://www.learningradiology.com/images/chestimages1/chestgallerypages/Noncardiogenic pulmonary edema.html
http://www.learningradiology.com/images/chestimages1/chestgallerypages/Noncardiogenic pulmonary edema.html
http://www.learningradiology.com/images/chestimages1/chestgallerypages/Noncardiogenic pulmonary edema.html
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http://www.learningradiology.com/images/chestimages1/chestgallerypages/Noncardiogenic pulmonary edema.html
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Throat

Esophagus
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Stomach
Duodenum
Large intestine |
Small intestine M

Burns to the
airway can cause
swelling that blocks
the flow of air
into the lungs

Rectum

httpsmwww.pdrhealth.com/patient educationi
mages/BHG010ONO8F01 jpg
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http://www.pdrhealth.com/patient_education/images/BHG01ON08F01.jpg
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http:www homoeopathyclinic.comi/injuriesima
ges/frostbite? jpag
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http://www.homoeopathyclinic.com/injuries/images/frostbite2.jpg
http://www.homoeopathyclinic.com/injuries/images/frostbite2.jpg
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=t 9
ﬂ'\?ﬂg““ﬂ'\u'\ﬂ bLIR3 /AU [ Medical and First Aid : Module 6 ]

[md’

Medical -g
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ﬂﬁ?ﬂgﬂﬂﬁl'\ﬂ'\ﬂ LIRS [ Medical and First Aid : Module 6 ]

ﬂ']?ﬂESJWEI']‘LI’]ﬂ Lﬁﬂ Lﬁﬂﬂ’]ﬂ']‘d‘ Frostbite
[ First Aid for Frostbite |

[ 1 AaaudnaciligaanannantnALAG
[ 1 uinunadsinazraanielalivinnisuisgilas

—.."*'L ~’
T i, ‘-

Frostbite of fingers

-
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p= o os
nﬁsﬂguwgﬂu'\a bLIR9MU [ Medical and First Aid : Module 6 ]




= o 9s
nﬂ%‘ﬂg ANENLNAaLLI249MAU [ Medical and First Aid : Module 6 ]

n'n‘ﬂg UWeNLNAaLtHaMmglasuLan il enan il

[ First Aid for Inhalation |

[ 1 wrdaushadilisaanainantinius ligaudan
AnatnAmenliaznan

[ 1 wnuuadaLazrearislalivinnisuiailas

[ ]?uﬁﬁﬁﬂQﬂdq‘isﬁwaﬁUﬁa




=" o
n1 ‘iﬂﬁﬂﬂﬂl'\ﬂ’lﬂ LUE9A1 [ Medical and First Aid : Module 6 ]

mﬁ‘UENWﬂﬂUﬂﬂLﬁmmuimﬁﬂﬁ'u NAN UMY
[ First Aid for Skin Contact ]

[ 1 wmaaudnadiligaanainantiniiing

[ ] ﬁﬁ‘iﬁﬁﬂﬂ‘%ﬂﬁﬂ’lﬂﬂ%L')Nﬁﬂdﬁﬁﬁ')ﬂﬂ?ﬂﬂ Taeilm bz
dnluatnuasnetiasg 15 Ul

[ ]ﬂ'ﬂﬂ“ij'ﬂfl.ﬂcé"ﬂ\‘lLLﬁidﬂﬁﬂﬂ?‘Lqmﬁmﬂﬂ%yuﬁﬁﬂ

[ ]?uﬁﬁﬁﬂqaﬁﬂﬁ*qwﬂﬁu*m

USL0UN117)1T89I1UAT N1 NT DI TIT=RINDNLDU
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n1 ‘iﬂﬁﬂﬂﬂl'\ﬂ’lﬂ LUE9A1 [ Medical and First Aid : Module 6 ]

nﬂﬁﬂguwmuqﬂLﬁml,mﬂmﬁﬂﬁ'u NANUAIE
[ First Aid for Eye Contact ]

[ ] BTS2 RNI9UITLIUAMANNUN bUANHEUZLL A
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NI1AITHANTND W ﬂﬁﬁ'ﬂittﬁiﬂqﬁﬁﬁﬁﬁlﬂﬂﬂ

DILALLUUIUAIUG N (Pressurized storage tank)

DILNULUUREBLE% (Refrigerated storage tank)

f9U559211alna) (Drum)

YioU59wIaLan (Cylinder)

.EI P =

WYINNEAAANUGITORS EILL‘I‘]wﬂﬂ@]@I@]‘awﬂ (Fixed tank)

QuahtySaferyOtcuparo nal Health and Environment Department.



@ @ [ [ .
AIINUBUUSUAINAK (Pressurized storage tank)

A3n159nasl (Sphere) Uw1alwaitszuar 500 - 2,000 au Ii5ukenluilpannizenssnil

USMNGEe §13505UANNARIAN 17.6 U1F %58 255 psig YNINIAENNTANLABTINUABNTS
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MIATIINOURATNAFOUAINURUUTUANIAMTwLu laiviians (Non-destructive testing
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AILAUKUUADLE® (Refrigerated storage tank)
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Bleed valve

¥

%.

Fixed liquid level gauge

Yapour filling

|

line connections

Rain caps

¥

Extension pipes

Safety relief

Pressure

Sliding support

iy 24
Inlet spray pipe LLSTE S
Slip tubes (short & long)

Yapour withdrawal

S 1
_______ i

- Fall to drain

Fixed support

.T

Bleed ua]ue

Earthing/

Earthing boss —»

e

Grounding

Thermometer

Liquid outlet

<&
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Nasuwanlaitairan (Liquid inlet valve) Iolunszuinmssunen luitamaiidng
DL

& ¥ 3 =1 . . e o L 1 3 =1 ol
MaILLeuluLiiaa (Liquid outlet valve) lgdwsudnawanluwiie s
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a7 lBanay (Bypass valve) d#1#5unauluitainala@iniinain Pump bypass

Iwanausanaiy tesNHIaUaaLTIalaIT 18 uaz 0I5y
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CARBON STEEL BUTT WELDING FITTINGS

FT-1 FT-2 FT-3 FT-4 FT-5 FT-6
90° ELBOW  45° ELBOW  180° RETURN TEE REDUCING REDUCER
TEE

FT-7 FT-11
ECCENTRIC FT-8 FT-9 FT-10 WELDING NECK S

REDUCER CAP PLATE FLANGE SLIP-ON FLANGE BLIND FLANGE
' FLANGE o

STAINLESS STEEL BUTT WELDING FITTINGS

FT-13 FT-14 FT-15 FT-16 FT-17 FT-18

. 4 ECCENTRIC A
90 ELBO 45° ELBOW T"EE REDUCING TEE REDUCER REDUCER .
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Yo
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116137032 AUVDILRAILUUNTANLA? (Glass gauge) @F’*

1195105 AUDIRALULRNABY (Float gauge)

1195105 AUDIRAILU DL URa (Roto Gauge) 3
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1. MIATARRIIIuaanINLRInkazdulsnounsalos  (Visual inspection)
LAWIZNIBUEN
N13ATIREUMIIENenslas s surier (Leakproofness test)
MIATINEEY MAFEUT:ULTiaua:aLnsalanuLlaeany
MNTATIVIANNIURUIVBIRILINTIN (Thickness measurement)

MINaAFEUNTIUM T AR wIWIeANNGIgNN (Hydrostatic test)
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Bypass Valve = a3l - AUND
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Pressure gauge
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wuvdsuglsla
ARV DS LN AT T TR e L AT L

O Connect unit to water supply capable of delivering

required flow when all components are operated
simuftaneously. (Section 4.5.5,7.4.4)
“Hands-free” stay-open valve activates in one second

o less. (Section 4.2)

\ —O Height of water column shall be between 82" (2083

cm) and 96" (248.3 cm) above floor. (Section 4.1.3, 4.5.4)

\ —O Shower shall provide 20 gallons (75.7 liters) of water

per minute for 15 minutes. (Section 4.1.2, 4.5.5)

Apunalnsnidiuyana PPE e

O Easily located, accessible actuator no higher than 69"
(173.3 cm) above floor. (Section 4.2)

AAUNNA9RNLRY SHOWER

O At 60" (152.4 cm) above floor, the water pattern must
be at least 20" (50.8 cm) in diameter. (Section 4.1.4)

O Center of water pattern shall be at least 16" from any

FANTINeLRal SAFETY SYMBOL

obstructions. (section 4.1.4, 4.5.4)

AU N AU EAINAT AN LA AT ]R9R U

O Outlet heads shall be positioned between 33" (83.8 cm)
and 45" (114.3 cm) from the floor. (Section 5.4.4, 6.4.4)

O Protect outlet heads from airborne contaminants.

AAfe SENSOR lun1smsaaduniaLan lu iy

Covers shall be removed by water flow.
(Section 5.1.3,6.1.3)

© ® N o O &M

AnsaaIndnadTy N IFRaUtE e RAARN LR

() Valve actuator shall be easy to locate and readily
accessible to user. (Section 5.2, 6.2)

10.4pvniaRausnzguanafingwan Tt

O “Hands-free” stay-open valve activates in one second
or less. (Section 5.2,6.1.4, 6.2)

LA v

O Unit must deliver at least 3.0 GPM (1.4 liters) (for eye/
face wash) or 0.4 GPM (1.5 liters) (for eyewash) for 15
minutes. (Sections 5.1.6, 6.1.6, 6.4.5)

<&
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Personal Protective Equipment
(PPE)
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Personal Protective Equipment (PPE)

1.PPE @1usu9uilszan (Routine Working) :

- 91u1ls2919U(Normal Operation)@saua 1A lAANEAN LS
atudelanaanadndulaisiu 25 PPM lutaan 8 €alne
1582 50ppm(OSHA)
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Personal Protective Equipment (PPE)

1.PPE #7u5u91u115291 (Routine Working ):

- 1.1 97uils=a19u (Normal Operation)
— m25lEalnsnigasmngla (Respiratory protection)
- A full facepiece respirator with Ammonia vapor

cartridge/canister
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Air-Purifying Respirators

Filtering Half Masks Full Face Masks Powered Air !
Face Pieces & Filters & Filters Purifying Respirators *®
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AudNLR1avNiallasnudIsIANT A Neoprene Gloves







sa9MUa9NUdAIsLAN Chemical Safety Boots
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Gas Detector
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ammonium bicarbonate 2.5 g
strong ammonia solution 6.75 ml
nutmeg oil 0.30 ml

lemon o1l 0.50 ml

alcohol 7.50 ml

water 100 ml
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