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TUYEN BO TU CHOI TRACH NHIEM

Tat ca cac an pham cua AIGA VN hodc mang tén AIGA VN déu chira
théng tin bao gém hudéng dan thuc hanh, 4p dung quy trinh an toan,
thong tin ky thuat, qui dinh phap luat, sy kién khac dugc thu thap tu
cac nguén ma AIGA VN cho la dang tin cay va / hoac dua trén théng
tin ky thuat, an toan va kinh nghiém hién cé san tir cac thanh vién cua
AIGA VN vao ngay phat hanh

AIGA VN khéng bao dam ciing nhu khéng chdp nhan bat ky trach
nhiém phép ly ndo vé tinh chinh xac, day da hoac ding dan cua théng
tin cé trong cac an pham nay. Mac du AIGA VN khuyén khich ngudi
dung dé tham khao hodc ap dung ching trong cdng viéc cua minh,
nhung viéc tham khao hoac ap dung la hoan toan tu nguyén va khong
rang budc.

AIGA VN khéng kiém soat bat ky diéu gi lién quan dén hiéu suat hoac
dién giai sai, sir dung hogp ly hodc khéng hgp ly bat ky thong tin hodc
dé xuat nao trong cac 4n pham cua AIGA VN bdi bat ky cad nhan hoic
t6 chirc nao (bao géom cac thanh vién AIGA VN). Tuy nhién, AIGA VN
khuyén cdo ngudi dung khéng chinh sira, thay déi néi dung va su
dung an pham cta AIGA VN khéng dling muc dich, va AIGA VN tur chéi
ré rang bat ky trach nhiém phap ly nao lién quan dén viéc nay.

Cac an pham cda AIGA VN phai dugc danh gia dinh ky va ngudi dung
dudc canh bao dé€ c6 dudc an ban méi nhat
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DISCLAIMER

All publications of AIGA VN or bearing AIGA VN's name contain information,
including work instruction, safety procedures applying, technical information,
legal requirement, events that were obtained from sources believed by AIGA
VN to be reliable and/ or based on technical, safety information and
experience currently available from members of AIGA VN at the date of
issuing.

AIGA VN do not ensure nor accept any liability as to the accuracy,
completeness or correctness of the information contained in these
publications. While AIGA VN recommends that the user refer to or apply it
into their working, such reference to or apply thereof by the user is purely
voluntary and not binding.

AIGA VN has no control whatsoever as regards, performance or non-
performance, misinterpretation, proper or improper use of any information or
suggestions contained in AIGA VN's publications by any person or entity
(including AIGA VN members). However, AIGA VN recommends that users do
not modify, change the content and use publications of AIGA VN for
improper purposes, and AIGA VN expressly disclaims any related liability.

AIGA VN's publications are subject to periodic review and the users are
cautioned to obtain the latest edition.
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lAIGA‘

ﬁj‘ TINH CHAT cO BAN CUA AMONIAC

Basic Properties of Anhydrous Ammonia [\
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viEtTNAM

¥ €O KHi AMONIAC
Ammonia Incidents

RO ri amoniac & Dogtown khién 2
linh ctru hoa va nguoi dan phai
nhap vién

Ammonia leak in Dogtown sends 2
firefighters, civilian to hospital
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® DAC TINH CUA NH,

€ AMONIAC CHU YEU PUOC SAN XUAT BANG CACH
AMMONIA IS PRIMARILY PRODUCED BY:

— K&t hop truc tiép nito va hydro vdi su cd mat cla
chat xuc tac (quy trinh Haber-Bosch)
Directly combining nitrogen & hydrogen in presence of
catalyst (Haber-Bosch process)

— S dung da voi, carbon, nito va hoi nuwdc (quy
trinh Calcium Cynamide)

Using limestone, carbon, nitrogen & steam (Calcium
Cynamide process).

July 25t , 2025
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Properties of NH;

p > P
® (NG DUNG CUA AMONIAC o
APPLICATIONS OF AMMONIA

— Lam mau m& cho d4t trong
Soil fertilization

— Lam lanh
Refrigeration

— Lam sach nudc, két hgp vdi clo . o G
Water Purification, in combination W/th’chlor/de N \

— Chat tay rlra trong gia dinh .
Household cleaning agents

— Nganh cong nghiép dién tlr cho cac quy trinh I3ng dong
hoa hoc (CVD)
Electronics industry for CVD processes

— Quy trinh s3n xuat pin mat trdi silicon da tinh thé
Polycrystalline Si solar cell processes
3SiH, + 4NH; - Si3N, + 12H,



® DAC TINH CUA NH; Properties of NH3
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DPuoc biét dén vdi tén goi "Amoniac khan" — NH3

Khi khdng mau & diéu kién ap suat va nhiét do khi quyén

Mui khai d3c trung dé nhan biét

Nhe hon khong khi [@ 0.6 so v&i 1 (khéng khi)]

Puogc lwu trir va van chuyén dudi dang khi hoa long tai dp
suat riéng phan

Dé dang hoa tan trong nudc, toad nhiét => dung dich cé tinh
kiém

Gidi han ti€p xuc trung binh theo thoi gian (TLV-TWA) I3
25ppmTLV-TWA @ 25ppm

Gidi han chéy dudi (LEL) trong khdng khi — 16% thé tich ;

Gidi han chdy trén (UEL) trong khdng khi — 25% thé tich

Diém $6i -33,3°C
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hé miGa |

Known as ‘Afthydrou$ Ammo‘\hiyé' — NH3

Colorless Gas @ atmespherie press
Distinctive pungent odor
Lighter than air [@ 0.6 vs 1(air)]

Stored and transported as Liquefied Gas under its own
vapor pressure

LN

Readily dissolves in water, liberating heat => alkaline
solution

TLV-TWA @ 25ppm

o

LEL in Air—16 vol% ;
UEL in Air- 25 vol%
Boiling point -33.3°C




® DAC TINH CUA NH, Properties of NH,

€ pAC TiNH HO'U iCH CUA AMONIAC

Hoa tan trong nudc
Khong duy tri dugc qua trinh chdy thong thuwong

C6é thé chady vdi ngon Ira mau vang nhat trong moi
trueong khong khi hodc oxy

C6 kha ndng hoa tan mét sd kim loai mau
Phan &rng hda hoc manh véi nhiéu hop chat

Gay hu hong nhanh cho mét sé vat liéu dan héi, vi du
nhuv Viton dung trong phét lam kin

Tuong thich vat liéu la yéu td then chét...

USEFUL CHARACTERISTICS OFFAMMO

Water Soluble

Incapable of supporting ordihgry\c\o

oxygen
Capable of dissolving certain non-ferrous metals
Highly Chemically Reactive with many compounds ,-\

Causes rapid deterioration of some elastomerlc materlals
e.g. Viton used in seals . N

® I

Material compatibility is Key..

@ Tuyét déi KHONG duorc st dung: Dong, Cadimi, K&m, Thiéc va cac hgp kim ctia ching, vi du nhu Ddng thau

Copper, Cadmium, Zinc, Tin & alloys e.g. Brass MUST NOT BE USED

@ Khuyén nghi str dung: Sat, Thép, Nhém va cac hop kim cta ching khi khéng chira déng, c6 kha ning chiu dung tét hon.
Iron & Steel, Aluminium, and their alloys when free from copper, are more resistant. Recommended
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AIGAVN-TM-020 _ An toan ddi vdi khi NH, / Safety for NH,



@ ViDU VE PHUONG THU'C CUNG CAP

CUNG CAP KHi TU' AMONIAC LONG
Chai NH, o " BO gia nhiét SUPPLYING VAPOR FROM LIQUEFIED AMMONIA

Cylinder bang dién (dang
. o __  aohoac daigia Cach nhiét
< nhiét) INSULATION
nhiét Electric Heater
NH cho chai (Jacket or Band)
L6n3g Cylinder
liquid > Heater . Hoi Vapor
Héa hoi > ’)c:"g: :::g'i Héa hoi \moniac // /
NH, o = LIQUEIFED
: Distribution = VAPORIZATION Q /
Vaporized § Manifold Qua,trlnh/ - \l //A/h/ﬂ,ﬂSJ /N/u/\ //
e diém st I
BO diéu ap dung
Pressure Reg To pr.ocess/
an use points Gian ?r?g ?han ph0|).la
Weighing scale nguwoi st dung cuoi

End User Manifolded and
points of use
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ﬁj‘ NHU'NG M1 NGUY CUA AMONIAC

Hazards of Ammonia J\/\

S



® MOI NGUY CHUNG General Hazards

Doc hai khi hit phai
Inhalation- Toxic

Gay bdng da,mat, hé hé hap

Cause burns to skin, eyes,

respiratory system

Poc hai ddi vdi sinh
vat thay sinh
Toxic to Aquatic Life

@ CAc MOI NGUY DAC BIET KI'-IACT N
Other Special Hazards I

— (b thé bi chay khi cé tia l&ra hoéc tiép xuc
Can be ignited by a spark or when exposed
— (6 thé tao thanh hén hop né trong

chat oxy hod khac
Can form Explosive mixture in air & other oxidants ' L

e e e

[
— Phan &ng manh vdi axit va cac khi axit
Reacts violently with Acid & Acid Gases . .

— San pham chdy nguy hai bao gbm nitric oxide/nitroger;
dioxide la chat cé tinh déc va an mon
Hazardous combustion products consisting of *nitric oxide/
nitrogen dioxide which are toxic/corrosive

BIEU TRUNG NGUY HIEM
Hazardous Pictograms

July 25t , 2025
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® MOI NGUY VE DOC TINH Toxicity

QUY DINH / HUGNG DAN GIOI HAN Pdotlf*er\lETM)

— TWA-

Regulatory/ Guideline Exposure Limit

Ngudng nguy hiém ngay 1ap tirc tdi tinh mang hodc strc khde (theo NIOSH) 300ppm/J.

NIOSH (IDLH — Immediately dangerous to life or health) ¢

Gidi han phoi nhié@m khuyé&n nghi (theo NIOSH).

NE .
NIOSH (REL- Recommended Exposure Limit) 25ppridOGEE

Gidi han phoi nhiém ngan han (theo NIOSH).

NIOSH (STEL — Short term Exposure Limit) 3PP TN

Gidi han phoi nhiém cho phép

OSHA PEL (Permissible Exposure Limit) 20PRHIE NS

/‘

|
|

NIOSH: National Institute for Occupational Safety and Health Vién Quéc gia vé An toan va Strc khoe Nghé nghiép Hoa, Ky
OSHA: Occupational Safety and Health Administration Co quan Quan ly An toan va Strc khée Nghé nghiép Hoa Ky

Trung binh trong s6 theo thoi gian Time Weighted Average;

—+IDLH - N6éng do téi da ma ngudi khéng duwoc bao hd cé thé thoét ra trong vong 30 phut ma khdng gap cdc triéu chirng anh

July 25t , 2025

huwdng dén kha ndng thoat hiém hodc gay ton hai strc khée khéng hoi phuc

Maximum concentration from which unprotected persons are able to escape within 30 minutes without escape impairing

symptoms or irreversible health effects .
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® PHAN UNG SINH LY CUA CO THE

pOI VO NONG 130) NH; TRONG KHONG KHI
Human Physiological Response to Ammonia Concentra/t‘bTﬂn

July 25, 2025

NONG DO HOI
Vap. Conc
(ppm. v/v)

25*

100

400

700

1700

2000 ~ 5000

5000 ~ 10000

ANH HUONG CHUNG
General Effect

Mui cé thé dugc phat hién b&i hdu hét moi nguoi
Odour, detectable by most persons

Khéng gy anh huéng bat lgi cho nguwei lao déng
No adverse effect for average worker

Kich &ng tire thi vung mii va hong
Immediate nose and throat irritation

Kich (rng mat tirc thi
Immediate eye irritation

Ho co giat. Kich (rhg nghiém trong mat, mii va hong
Convulsive coughing . Severe eye, nose and throat irritation

Ho co giat. Kich (rhg nghiém trong mat, mii va hong
Convulsive coughing. Severe eye, nose and throat irritation

Co thit hé hap. Ngat nhanh chéng
Respiratory spasm. Rapid asphyxia

THON GIAN PHO’I
Exposure peri

Téi da trong ca lam viéc 8 gio CL
Maximum for 8hrs working perio

Khéng dwoc phép ti€p xtc cé chi y trong thoi gian dai
Deliberate exposure for long periods nat permitted

Khéng gdy anh hudng nghiém trong sau 30’ dén 1 gid
No serious effect after 30 min to 1h

Khéng gdy anh hudng nghiém trong sau 30" dén 1 gi&
No serious effect after 30 min to 1h

Co6 thé gay tlr vong sau 30 phut
Could be fatal after 30 min

Cé thé gay tlr vong sau 15 phut
Could be fatal after 15 min

T vong trong vai phut
Fatal within minutes

* Pay la gia tri nguwdng hién tai this is the present threshold limit value (TLV)
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® MOI NGUY CHAY Flammability

€ AMONIAC CHAY VO1 NGON
LU’A MAU VANG NHAT
AMMONIA BURNS WITH

July 25t , 2025

YELLOWISH FLAME

€ NGUY CO VA AN TOAN DIEN
ELECTRICAL HAZARDS & SAFETY

— Kiém soat nghiém ngdt nham loai

bé cac ngudn gy chdy nd
Strict control in place to eliminate
ignition sources

— Cac ngudn gy chdy tiém an co

thé phat sinh tur:
Potential Ignition sources can be
created by:

® Sy c6 trong mach dién
Faults in Electrical Circuit
® Sétdanh
Lightning Discharge
® Tich tu tinh dién
Build-up of Static Electricity
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’LOAI NGU orLA
ELIMI TION HAZA

Use of approved electr cal fittings

NGi dat va lién két dién_hiéu qua cho
nha mdy va/hodc thiét bi

Effective earthing- & bond\ng o]k,g/ant
and/or equiprhent  *

Bao vé chdéng lai nguy co tinh dién “_
Protection against®Static Electricity * Y
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b‘ THAO TAC VA KIEM SOAT AN TOAN

Safe Handling and Controls f\

I .



® BAO HO LAO DONG Safety equipment a
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‘\fi
08,0

Mat na phong doc
toan mat vaéi bo loc
khi dung cho truvong
hop ti€p xuc nhe, vi
du nhu khi md
dudng 6ng

Full | face Respirator
with ~air  purifying
device  for  minor
exposure, e.g. .line
breaking

Gang tay hda chét
phu hop, tuong
thich dé x&r Iy
amoniac

Suitable chemical
glove compatible for
handling ammonia

‘ﬁ’

Quan 40 bao ho héa
chat phu hop dé xir
ly amoniac trong qua
trinh  vdn hanh va
bao tri thong thuwong

Suitable chemical
protective clothing for
handling ammonia in
normal operation &
maintenance

Binh

duong  khi
(SCBA) kem theqg
quan 4o bao hé hoéa
chat phu hgp cho
céc trwong hop khan
cap hodac khi tiép xuc
I&n vwot qud IDLH

SCBA with appropriate
chemical  protection
clothing for
emergencies or major
exposure above IDLH
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.

Phu‘ofng\:n chira chay
Fire Exting ish/n dia

Phun swong nudc
Water foy/. spray'\
Bot chira chay

Foam .
CO,

KHONG PUQC SU DUNG
TIA NUGC MANH
DO NOT USE WATER JET
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® DANH GIA AN NINH conduct Security Assasmerms

A a
Phai dwoc lwu triv an toan trong kho c6 khéa Diém ra vao - phan biét c8ng'cho nhan vién & cdng cho xe Q
Must be stored securely in locked cages, compounds or store Access Points — differentiate personnel ga ‘ ehj l@

« o
Thong gié day du khi lwu triv Kiém soat ra vao — H6 so’ an ninh ra vao,*Hs a vao:
Ventilation requirement are adequate for storage Access Control methods — Security and access records, Restricted access.
1

Hang rao xung quanh — rao chan cach biét Phat hién xam nh3p — Camera giam sat, camera chuyén d:f)n\g'
Perimeter fence — barrier & structure Intruder detection system — Surveillance cameras ) \motion .cimeras‘\

[} e R J
Hé thong bao dong dién tir _‘é‘_
Electronic alarm system — e

Chiéu sang — ludn chiéu sang tét
Lighting — well illuminated always

DANH GIA
Asset

Always conduct Security Vulnerability Assessment — Determine the risks and take appropriate actions to manage the risks
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® PAO TAO VA UNG PHO KHAN CAP

Training and Emergency Preparedness

July 25t , 2025

Voi rira mat va voi tdm khan cap
Emergency Eye Wash and Shower

Hé théng man nudc va chita
chdy cho su¢ ¢d rdo ri
AmoniacWater Curtain &  Fire
Fighting System for Ammonia Leak

Hé thdng phat hién ro ri khi
Amoniac

Leak Detection Systems for
Ammonia

An toan san pham vathao ta
Product Safety and Handling

K& hoach san sang rng phé kh
Emergency Response Preparedness Pla

-

Pdi &ng phé khin cdp (ER) dwoc ddo tao HAZMAT

HAZMAT trained ER team A

Pao tao va danh gid nang lyc cla nFén vién' cho

trng cong viéc . . o .
Training & Competency of Personnel for Tasks T
Nhan dién m6i nguy va danh gia rui.ro .

Hazard Identification & Risk Assessments

Tuén thd moi yéu cau phap ly hodc quy dinh dia
phuong khac

Any other statutory / local regulatory requirement
compliance

AIGAVN-TM-020 _ An toan ddi vdi khi NH, / Safety for NH, @



- C -

G PHO KHAN CAP e
Emergency Response

Hiéu thé nao vé hé phun
swong nwdc cho sy ¢cd ro ri
Amoniac

What do we mean by Water Mist
for Ammonia Leaks

y 25t fmg:j AIGAVN-TM-020 _ An toan di véi khi NH, / Safety for NH,




CHIA SE SU' CO KHi DIEN TU DAC BIET

€ CHUYEN GI DA XAY RA:
WHAT HAPPENED:

Khi ro ri tir b diéu dap d3 bi chay khi chai
khi hod 16ng dé chdy dang st dung duoc
lam ndng truc tiép bang 4o gia nhiét dién.
The gas leaking from the pressure regulator was
ignited when an in-service liquefied flammable gas
cylinder was heated up directly in the electric
heating jacket.
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CHIA SE SU' CO KHi DIEN TU DAC BIET

ESG incident sharing

€ NGUYEN NHAN CO THE:
POSSIBLE CAUSES:

Khi bi ro ri tir bd diéu dp do két
néi va siét chat khong dung cach,
sau do6 bi danh I&ra bdi tinh dién
tlr 4o gia nhiét.

The gas leaked from the pressure
regulator that had been connected
and tightened improperly and was
ignited by static electricity from the
heating jacket.

@ BIEN PHAP KHAC PHUC:

CORRECTIVE ACTIONS:

S dung thiét bj dién c6 cap d6 an
toan phu hop (vi du: chéng chay nd)
va cdm thuc hién cic cong viéc phat
nhiét tai khu viee st dung khi dé chay.
Use electrical appliances of appropriate
safety classification (e.g., Explosion
proof) and ban hot work in the area
where the flammable gases are used.

Khéng dugc lam néng truc tiép chai
khi hod ldng bang do gia nhiét.
Do not heat liquefied gas cylinders
directly by using a heating jacket.

AIGAVN-TM-020 _ An toan ddi vdi khi NH, / Safety for NH,

thiét bi chong chay né va nhlet do
khéng duoe vuot qua thong\o ky
thuat cta chai vavan. * M

When using heaters, they must be
properly grounded, EX-proof, and the
temperature does not exceed
cylinder and valve specifications.



LUU TRU VA SU DUNG AN TOAN -

~—r
g

-

Thong gié Lam sach dwong8ng  Khéng tiép xtic véi dm  Thiét bj phat hién ro ri
Ventilation Purge &/or evacuate  No contact with Gas leak Detection
pracess pipeline moisture
An ninh Cd dinh chai khi S dung xe day Ludn sir dung miéng
Security Restrain cylinders Use cylinder Trolley giang m&i dé két noi

Use new gasket for
connection

July 25, 2025

Nap bao vé van
Valve protection cap
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I/

o

Phé\ﬁ/ioai méi nguy
Hazqrd Class

o e e

2l

Str dung hé théng N6i dat

xt ly/ hé théng xa Earthing/Grounding
Use Abatement

system/Exhaust




I/

Quy trinh Panh gia rdiro Pao tao va nang luc Giay bao hd Kinh bdo hd
Procedure Risk Assesment Training & Competency Safety Shoes Safety Glasses

EMERGENCY
Emergency
Shower
Thiét bi thé doc lap Quan do bao ho K& hoach rng phé sw c6 Voi sen rira mat va May phat hién
Breathing Apparatus héa chat héa chat tam khan cap ro ri’cam tay
Chemical Protective Emergency Response Plan Emergency Eye wash Porable gas leak
Clothing & Shower Detector
July 25,2025 AIGAVN-TM-020 _ An toan ddi vdi khi NH, / Safety for NH,

N6 ang tay phm

Suitable Hand Gloves

B6n chira &rng pho khan

cap (ERCV)
Emergency Response
Containment Vessel



*
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tiéng Viét trén there is Vietnamese version on https://aigavn.com.vn

Selection of Personal P
* Safe Handling of ESGs \
Principles for Safe Handling anc

Toxic Gases

Disposal of Gases
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AIGA

XIN CHAN THANH CAM O'N BAN PA SU’ DUNG TAI LIEU CUA CHUNG TOI DE THAM KHAO VA HUONG DAN
CHO NHU’'NG NGU'O1 PANG LAM VIEC TRONG LINH VU'C KHi CONG NGHIEP
Thdnk you for using our materials for reference and guidance for those who are working in industrial gases field

HAY'LAN TOA TINH THAN LAM VIEC VA TUAN THU CAC QUY TAC AN TOAN, QUY TRINH SAN XUAT AN
TOAN VA QUY DINH PHAP LUAT KHI LAM VIEC TRONG LINH VU'C KHi CONG NGHIEP DE GIAM THIEU TAI
NAN SU’ CO CHO CHiNH BAN, NO'l BAN DANG LAM VIEC VA PAT NUOC BAN DANG SONG
Please-work and compliance with safety rules, safety production process and legal regulations while working in
industrial gases field to reduce incidents/accidents for yourself, your working place and your country
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AIGA
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THANKS!

ANY QUESTIONS?
You can find us at:

¢ aigavn@aigavn.com.vn
¢ kimtrinh@aigavn.com.vn
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