AIGA|
BIEN PHAP AN TOAN VA PHONG NGUA

trong luu trlt, van chuyén va st dung
KHI DOC
Safety and Preventive Measures in Storage, Transportation and Use of Toxic Gases

AIGAVN-TM-018 | Apr 24,2025

AY

(L Co. ¢ CL o> & ¢ co
& Has AL S0, N.O B
SF, X A PH, e VZ T ogr

ca. . gB % pAS CO P S Yy .oo



TUYEN BO TU CHOI TRACH NHIEM

Tat ca cac dn pham cda AIGA VN hodc mang tén AIGA VN déu chira
théng tin bao gédm huéng dan thuc hanh, ap dung quy trinh an toan,
thong tin ky thuat, qui dinh phap luat, su kién khac dugc thu thap tu
cac nguon ma AIGA VN cho la dang tin cay va / hoac dua trén théng
tin ki thuat, an toan va kinh nghiém hién c6 san tir cac thanh vién cla
AIGA VN vao ngay phat hanh

AIGA VN khéng bao dam ciing nhu khong chap nhéan bat ky trach
nhiém phap ly nao vé tinh chinh xac, day da hodc dung dan cua théng
tin ¢é trong cac d&n pham nay. Mac du AIGA VN khuyén khich ngudi
dung dé tham khao hodc ap dung ching trong céng viéc ctia minh,
nhung viéc tham khao hodc ap dung la hoan toan tu nguyén va khéng
rang budc.

AIGA VN khéng kiém soat bat ky diéu gi lién quan dén hiéu suat hoac
dién giai sai, si dung hgp ly hodc khéng hgp ly bat ky théng tin hoac
dé xuat nao trong cac an pham cua AIGA VN bdi bat ky ca nhan hodc
té chiic ndo (bao gém céac thanh vién AIGA VN). Tuy nhién, AIGA VN
khuyén cdo ngudi dung khéng chinh sira, thay déi ndéi dung va su
dung &n pham cda AIGA VN khéng ding muc dich, va AIGA VN tur chéi
ré rang bat ky trach nhiém phap ly nao lién quan dén viéc nay.

Cac 4n pham cua AIGA VN phai dugc danh gia dinh ky va ngudi diing
dudc cdnh bao dé cé dugc an ban méi nhat

Apr 24, 2025

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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Vi du vé KH] DQC Example of Toxic Gases

Tén khi Gases LC50/rat. 1h Tén khi Gases LC50/rat. 1h Tén khi Gases LC50/rat. 1h

Hydrogen Telluride 2 Chlorine 293 Hexalluoro-1-3 Butadiene 1300

Hydrogen Selenide 2 Chlorine Triflouride 299 Methyl mercaptan 1350

Phosgene 5 Dichlorosilane 314 Carbonyl Sulphide 1700

Arsenic Pentaflouride 20 Phosphorus Triflouride 320 Chlorotriflouroethylene 2000

Arsenic 20 Cyrbonyl Flouride 360 Sulphur Dioxide 2520

Phosphine 20 Boron Triflouride 387 Boron Trichloride 2541

Stibine 20 Sillicon Tetraflouride 450 Hexaflouroisobutene 2650

Nitrosyl Chloride 35 Hexaflouroacetone 470 Hydrogen Bromide 2810

Sulphur Tetraflouride 40 Germane 620 Hydrogen lodide 2860

Ngudn: AIGA 026_21, Phy luc A_Danh sach cac loai khi doc theo phan loai CLP (Phan loai, Ghi nhan, Dong goi) vé& doc tinh cap tinh ™
Source: AIGA 026_21, Appendix A_List of Toxic gases according to their CLP (Classification, Labeling, Packaging) classification for acute toxicity HZS ! ;Eaz
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MOI NGUY cuia khi déc

Hazards of Toxic Gas

Hau hét cac loai khi déc déu cd nhiéu hon
mot dac tinh
Most toxic gases has more than one
characteristic

Hau hét chung déu déc hai va an mon
Most of them are toxic and corrosive

Tac dong gy doc ngay & nong do thap khi
tiép xuc véi co thé con ngudi

Poisonous effects at low concentration when in
contact with human body

Puoc lwu trit va van chuyén dudi dp suat =>
Gidn n& nhanh va di chuyén trong khéng khi
khi bi ro ri

Stored and transported under pressure => Rapid
expansion and move through the air when
released

Apr 24, 2025 AIGAVN-TM-018 _ Bién phap an toan va phong nglra | Safe & prevention measures 4



MOI NGUY cha khi doc

Hazards of Toxic Gas

Khi Clo ro ri trong qua trinh x&p han

Chlorine gas release occurred during loading operation
Image source: AFP photo / Al Mamlaka

TAI NAN RO Ri KHi CLO (Cl,) TAI JORDAN

Chlorine Gas (Cl,) Leak Accident in Jordan

Video source from YouTube
Subtitles and music by AIGA VN

AIGAVN-VD-041
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NGUYEN TAC
AN TOAN
trong xtr ly va
phan phéi
KHI DOC

Principles of Safe
Handling &
Distribution of
Toxic Gases
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R Quan ly an toan (Kiém toan
Paotao | ' ) Sl Rl ( b i
T, i Kiém tra, Panh gia rui ro)
Training H\ i ]
N " Safety Management (Audit,
Inspection, Risk Assessment)
Tréch nhiém nha cung cdp | | @  NeuvENTAC Yéu cau kiém ké ton trit
! Nl AN TOAN X
Supplier responsibilities L\“x py trong xir Iy va Inventory Requirement
: phan phdéi
KHI DOC
. & - Principles of Safe 2 Y H A vl 1
Trach nhiém ngudri sir dung | § 2 Hand/;;ng &f f dQuan I\:‘an ninh déi v&i khi
<tributi oc tinh cao
User responsibilities L)\ Distribution of ;

- - A Toxic Gases

Security of highly toxic gases

Xem xét lwu trir va sir dung

Storage & Use consideration

Van chuyén
Transportation

Van bao vé
Valve protection
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PAO TAO

Training

Tat cd nhan vién (bao goém tai
x€) phai duoc dao tao va cé du
nang luc dé xtr ly khi doc:

All Personnel (including vehicle drivers)
trained and competent to handle toxic
gases

— Loai khi | Typeof Gas

— Tinh chat va mdi nguy hiém
cta khi
Properties and Hazard of Gas

— Hanh déng can thuc hién
trong tinh huéng khan cap
Action to take during an
Emergency

— Cach sir dung thiét bi an
toan nhu SCBA (thiét bj thé
ddc 1ap)

How to use safety equipment such
as SCBA

Nhan vién tham gia sdn xuat, phan phai

va stir dung khi ddc phai:

Personnel involved in manufacturing, distributing

& use of toxic gas must

— Hiéu quy trinh két ndi va ngat két
ndi khi ddc mdt cach an toan
Understand the Procedure => How to
connect and disconnect toxic gases safely

— Nam vitrng quy trinh thu hoéi/x ly
khi déc trong trwdng ho'p khan cap
Understand procedure for recovery/disposal
of toxic gases in an emergency

— Biét cach phdi hop va lién lac véi
cac dich vu khan cap lién quan
Know how to coordinate and liaise with
relevant emergency services

&
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Pao tao va trinh do cha tai
x€ phai dap rng cac yéu
ciu vé Van chuyén Hang
Nguy hiém bang Buwong bo
Quéc té€ va cac quy dinh
dia phwong hodc quéc gia
phu hop.

Driver Training & Qualification
will meet International Carriage
of Dangerous Goods by Road and

appropriate  local or national
requirement



TRACH NHIEM CUA NHA CUNG CAP

Supplier Responsibilities

Apr 24, 2025

Chuong trinh Trach nhiém cham séc
Responsible Care Program

Cung cap bang dir liéu an toan (SDS)
Provide Safety Datasheets

Cung cap thdng tin vé tinh chat khi va an toan
Appropriate gas data and safety information

Xem xét va xac nhan rang nguwoi stir dung:
Review and confirm that user:

— €6 quy trinh x ly khi an toan
Have procedures to safely handle the gas

— €6 co s& vat chat phu hop dé sir dung, xtr ly va thai bo khi an toan
Adequate facilities for safe use, treat & disposal of the gas

—  C6 thiét bi, co’ s& ha ting va nhan vién dwoc dao tao dé€ trng phé véi tinh hudng khan
cap
Adequate equipment, facility and personnel trained to deal with emergency situations
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» i 1A
TRACH NHIEM CUA NGUOI SU DUNG

User Responsibilities

T ] St dung bang di¥ liéu an toan:
TI?u’c hién danh gia rui ro cac Utilize the safety datasheet:
dieu kién noi khi dwoc sir dung A EERENENA SRR
* Xac minh cac diéu kién sw
dung cé duwoc dé cap trong
duwoc moé td trong SDS hay
khong

Lwu trir hd so’ vé sé lwong khi tdi da
dworc lwu trir va st dung tai cho

Maintain record of maximum quantity

8 :
Perform  risk  assessment  of of gas stored and used onsite

conditions where gas will be used

Quy trinh viéc tra lai khi chuva
si¢ dung cho nha cung cap
va/hodc xtr ly khi déc nhw
chat thai nguy hai

Procedure to describe return of
unused gas to supplier and/or
dispose toxic gas as hazardous
waste

Apr 24, 2025

Verify conditions of use are
covered by conditions of use
described in SDS

Thiét bi va ké hoach &rng phé
khan cap cé gidi quyét dwoc
tat cd cac tinh huéng phoi
nhiém khong

Does the emergency response

equipment and plan address all
exposure scenarios

AIGAVN-TM-018 _ Bién phap an toan va phong nglra | Safe & prevention measures

Dam bao K& hoach rng phé khan
cap luén san sang

Ensure Emergency Response Plan is
in place

Lwu trir hé so vé th&i han sir
dung cta khi
Maintain record of Shelf life of gas

10



0o o
XEM XET LUU TRU & SU DUNG

Storage & Use consideration

MA TRAN RUI RO
Risk Matrix

I 1. Hiéu rd déc tinh va rdi ro von c6 chia cdc loai khi khac nhau | Understand the property and inherent risks of different gases

3. Kiém soét rdi ro thong qua viéc phan loai va 13p dit hé théng an toan su séng ding cach
Control risks through correct segregation and installation of life safety system

KHA NANG Like Hood

— Kiém tra tat ca cac thiét bi chira khi/ chai cha khi:
Inspect all gas containers/ cylinder
* Khong c6 bui hodc hao mon qua murc, ri sét hodc hu hdng
No dust or excessive wear, rust or damage
» Van/ndp bao vé con nguyén ven va dung vij tri
Valve protection/ cap intact and in place
* Nhan chai r6 rang | cylinder labels are legible
 Chai con han kiém dinh | cylinder within test dates
— Kiém tra ro ri trwdc khi nhan | check for leaks before accepting
— S& dung thiét bj thd déc l1ap trude khi mé bat ky chai chira khi
doc nao dang dong | Use Self Contained Breathing Apparatus before
opening any closed containing toxic gas cylinders
— C6 san cac quy trinh cho tat ca cac hoat dong va danh gid ruiro
Procedures are available for all activities and risk assessed
— C6 san Bao HO Lao Bong va trong tinh trang t6t dé st dung
PPE are available and in good condition for use

— Phan loai cac loai khi khong tuong thich
Segregate incompatible gases

— Hé thdng gidm thiéu/loc | Abatement/scrubber systems

— Bao vé dia chan cuc bd khi cb thé | Local seismic
protection where applicable

— May do ro ri khi cé dinh va di déng dang hoat dong
Fixed and portable gas leak detectors are functional

— Hé théng bdo déng khi ty dong dé phat hién bat ky
ro ri nao va canh bao nguwoi dung | Automatic gas alarm
systems to detect any leaks and warn users

— Hé thdng chira chay va phat hién chay cuc bd @
Local fire fighting systems and detection

— Giay phép lam viéc cho cac hoat dong bdo tri
Use Permit to work for maintenance activities

— Voi tdm/thiét bi khan cap hoat dong tot
Emergency showers/ equipment are functional
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BAO VE VAN

Valve protection

D3y ndp dé bao vé van chai khoi hu hdng Dai 6c hodc nat bit kin khi dau ra
Cylinder Valve Guard to protect valve from damages Gas tight outlet nut or plug

Apr 24, 2025

AIGAVN-TM-018 _ Bién phap an toan va phong nglra | Safe & prevention measures

C6 dinh chai bang day xich dé tranh ng3 d6
Chain all Cylinders to prevent falling cylinders
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il s st
AN NINH VOI KHI DOC TINH CAO

Security of highly toxic gases

Phai dwoc lwu trir an toan trong kho c6 khéa Diém ra vao — phan biét cdng cho nhan vién & cdng cho xe
Must be stored securely in locked cages, compounds or store Access Points — differentiate personnel gates & vehicle gate
Yéu ciu théng gi6 1a da dé lwu triv Kiém soat ra vao — Ho so’ an ninh ra vao, Han ché ra vao.
Ventilation requirement are adequate for storage Access Control methods — Security and access records, Restricted access.
Hang rao xung quanh - rao chin cach biét Phat hién xam nhép — Camera giém sat, camera chuy'e"n déng
Perimeter fence — barrier & structure Intruder detection system — Surveillance cameras , motion cameras

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

Hé thdng bado ddng dién tlr
Electronic alarm system

DANH GIA
Asset

LUON TIEN HANH DANH GIA LO HONG BAO MAT- XAC PINH RUI RO VA THY'C HIEN CAC HANH PONG THICH HQP BE QUAN LY RUI RO
Always conduct Security Vulnerability Assessment — Determine the risks and take appropriate actions to manage the risks

Apr 24, 2025 AIGAVN-TM-018 _ Bién phap an toan va phong ngtra | Safe & prevention measures 13



VAN CHUYEN

Transportation

Van chuyén trén duwdng cé théng gié tét

Tat ca cac kién hang phai duwgc bao vé =
Xe cé khoang lai xe tach biét -,
PRy
Khuyén khich sir dung xe thung h&
> Rong a

Clra xe hodc container phai c6 Bién bao hién | [ ' -
thj “CANH BAO KHONG THONG GIO, MO CUA
THAN TRONG”

=

i= =-as

CANH BAO KHI VAN CHUYEN |

— Dam bao tai xé€ dwgc dao tao va nhan thirc cac mdi nguy tiém an.
— Tai x& biét quy trinh xtr ly khan cap khi gap tai nan / su cé

— Tat ca cac kién hang déu duoc c6 dinh trén xe

— Dam bao van dug’c déng va khong bi rori

— Dam bao dai 6c / nGt bit dau ra van (néu cé) duwoc lap dung cach

— Dambao thiét bi bao vé van (néu co6) duwoc 1ap dung cach

B T T  TTsUTMmrheee

— Mat na thoat hiém khan cap c6 san trén xe cho méi thanh vién




(1) (5)
© [k
YEU CAU KIEM KE TON TRU

Inventory requirement

— Thiét Iap hé théng kiém sodt viéc lwu trir va di chuyén

cla céc loai khi F

Establish a system to control the storage and movement of gases ‘

— Thuec hién kiém todn dinh ky dé& dam bao hoat dong [~

chinh xac - - ‘

Conduct audit periodically to ensure correct operation

— Ap dung “Nhap trudc - Xuat trudc”
Use “First-in -- First-out” Concept

— Theo d&i thoi han st dung cta khi
Monitor the Shielf Life of Gas

AR R QN

|
|
|
— — Phan loai chai day - chai rong
Segregate Full and Empty

Apr 24, 2025 AIGAVN-TM-018 _ Bién phap an toan va phong nglra | Safe & prevention measures 15



P& dam bdo tuan tha
cac quy dinh hién hanh
To ensure compliance to
applicable regulations

TIEN HANH KIEM TOAN

Conduct Audit

Apr 24, 2025

KIEM TRA THONG GIO
Ventilation testing

Pé dam bao td chira khi, td hat
khoi, khu vwe lwu triv dap rng yéu
cau tdi thiu dé van hanh an toan
To ensure gas cabinets, fume
extraction cabinets, storage areas
meet minimum requirement for safe
operation

o

QUAN LY AN TOAN

Safety Management

P& dam bao may do va bao
dong hoat dong theo thong

s6 ky thuat cia nha cung cap
To ensure detectors and alarms

work in line
specification

mmmmw

with  vendor

lwu trir c6 khéa
Access control,
storage

AIGAVN-TM-018 _ Bién phap an toan va phong nglra | Safe & prevention measures

Kiém soat ra vao, kho

Lwu giir h6 so kiém tra
Maintain records of
inspection

" HE THONG AN NINH

locked
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AN TOAN LUU TRU, VAN CHUYEN VA SU DUNG AIGA|

Safe Storage, Transportation and Use
Lo ems A il 8 Q ik

Vé kho>Kiém tra hang vao
Enter warehouse = check

DANG SU' DUNG

1 [ )
In use

e |

e SAN SANG
" Standby

Str dung va hoan tra

Package use and Return

Apr 24, 2025
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v’ San phdm & bao bi phu v' Kiém tra bén ngoai v Sir dung xe nang v' Phan loai day / rong v He tho:'\g an toan sir song
hop dé sir dung External package check va/hodc thiét bi nang Full & Empty segregation hpat dong |
Product & Package fit for v Kiém trard ri phi hop v Sép x&p dva theo tinh Life safety system functional
use Perform leak check Use of Forklift and/or chat cha khi Cé san quy tr'f‘h

v’ Chai phai day nap v S8 lugng, théng sé ky suitable hosts Store based on property of Prf)cedu.rfes ?Yallable
Use of Cylinder Valve Cap thuat so véi COA v Slr dung xe day chai gas D?nh glaruiro

v’ C& dinh va van chuyén COA vs Qty & product Utilize cylinder trolley v' Ap dung FIFO: thoi han R’fk GSfeanent:\

Securement and transport specification & type v" Sir dung thang nang str dung chai Bé"o DQ ca’n‘han - PPE

v Gidy phép/Yéu cau v Gidy phép quy dinh Use of tail lifts Adopt FIFO: Shelf life C6 san khi lam sach
theo quy dinh Permits as Requeirement v’ Chai xé&p dirng an toan Plirge ,905 GVG’/G,b’e )
Permits/ Regulatory v" Phan loai san pham Upright & secure cylinder Xa thir ty trwdc/sau dung
Requeirement Segregation of product v Lwu tri¥ khu vy théng Pre[Ppstnurge tygles parreet

v Chuan bi &rng phé khan v Thiét ké kho gi6 t6t Godng mai & siét lwc phu
cap trong van chuyén Storage designs Store in well ventilated hopl NetW gaskets &
Transport Emergency v/ Hé théng an toan sy area appropriate toque
Response Preparedness séng Kiém travan daura

v' Danh gia rai ro tuyén Life safety systems Valye out{et Ch,eCkS - 1
duwong van chuyén v’ Hé théng xir ly khi thai Ngan chan nén doan nhiét
Transport  Route  Risk Disposal system Prfven ao:llabatl.c comf)resston
Assessments v' Nip chai N.ap chai (chai ko dung)

Valve protection cap Fit valve cap (for cyl not used)
Bat hit/xa cwdng birc
Forced extraction/ exhaust on

17




AN TOAN LUU TRU, VAN CHUYEN VA SU DUNG

Safe Storage, Transportation and Use

Apr 24, 2025

K& hoach t&rng phé khan cap
Emergency Response Preparedness Plan

Doi Ung phé khan cap duoc dao tao HAZMAT
HAZMAT trained ER team

Pao tao & nang lwc cua nhan vién cho cac nhiém vu
Training & Competency of Personnel for Tasks

Nhan dién méi nguy & danh gia rai ro
Hazard Identification & Risk Assessments

Tuén tha cac yéu ciu phap ly / quy dinh cha dja phwong
Any other statutory / local requlatory requirement compliance

AIGAVN-TM-018 _ Bién phap an toan va phong nglra | Safe & prevention measures
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Ap phich AN TOAN POI VO |<H|’ Dcf)c

Toxic Gas Safety Poster

An toan khi dién tlr dic biét (ESG)

_ KHipOC
TONG QUAN
. Electronic Specialty Gases (ESG) Safety Khi dién tir dic biét (ESG) duge sir dung dé san xudt chat ban dén, pin mat tréi, man hinh
3 Toxic Gases tinh thé 18ng, v.v. Cac loai khi nay duegc cung cdp dudi dang khi nén hodc khi héa lang. Viéc

giai phong khéng kidm sodt céc loai khi nay b thé dan dén thuong tich nghiém trong hodc
thiét hai tai san. Cac loai khi déc c6 thé t8n tai & dang axit, kidm, chat oxy héa va hydride kim
loai.

Electronic Specialty Gases (E5Gs) are used to manufacture semiconductor, solar cells, liguid

HIEU VE CAC MOI NGUY @ C
crystal displays etc. These gases are supplied either as pressurized gases or liquefied gases. O

Uncontrolled release of these gases can lead ta severe injury and/or property damages. Toxic M&i nguy cho sive khde (GHS)
gases can exist in acidic, alkaline, oxidizers and metal hydride forms.

Understand the Hazards:
Health Hazards (GHS) Many of these toxic gases possess more than one S &
hazard due to the inherent physical properties,
D b\nlnglca\ and chemical reactivity. v
pate d Dudng vao Béc cdp tinh Bdc mén tinh

N Q
N, ——. SN @ < 7S
: S
> @ <> % Hit phai HEp thy/ TiEp xiic qua da/ NuGt phai  C6 thé tir vong nhanh chong  Suy gidm sirc khée

Inhalation  Absorption/ Skin contact/ Ingestion  Can lead to rapid death  Deterioration of health Tléng Viét AN TOAN LU'U TR VA SL¥ DUNG N 2 O

Cac loai khi d6c thutng 66 nhidu hon mét méi nguy
vat Iy vén co, phan ung slnh hvc va
B

&y

Safe Storage and Use: .
E——— Viethamese - oy .
T o wak

=T T € Ah =
vantilation Hazard Class Gas Leak Detection Ve Protection - uss Abaement Théng gio Phanlogimdinguy  Thiétbiphithiénrari  Ndp bio vévan Str::;} vt thaing
]]]E 1'* s https://aigavn.com.v ]]]E °i.'==

Always use new
Security Restrain Cylinders ; wakets for n/documentation
Use Cylinder Trolley Conaction

Lubn sir dyng miéng

An ninh €8 djnh chai khi Sir dyng xe diy gidng mé & ket n6i

Operational Safety for Personnel

Assessment "fﬂlmne mﬂ safety Shoes Safety Suitable Hand S O 2 m
c Glasses Gloves
222
S
= 2 Quy trinh Banh gia il ro Daotovaninglve Gy bio hd MO béo hs Gin tay phis hop
T =
Self Contained Chemical rgency

Emergancy
Breathing Frotective Aasperos Pl Eye Wash & Partable Gas
Apparatus Clathing ‘Shower Leak Detector 5

ml&mmodoc Quinsobione  KhoochmEghosy  Velnriamituk  Mayphatence  Bon chis ung pho
Emergency Response <5 h thm khin cdp khin céip (ERCV)
Containment Vessel
(ERCV)
Tham khde AIGA 018/15, Xir Iy an tadn cde loai khi dign tir die biét
Refer to AIGA D18 Safe Handling of Electronic Specialty Gases
ANGA 2024 - AIGA Grants Permission 1o reproduce This publication provided the association is Gekio wiadged o the Source © AIGA 2024 - AIGA 6dp phep tai ban &n phdm nay voi diéu kign phdi cong nhan ngudn 13 tir AIGA

ASIA INDUSTRIAL GASES ASSOTIATION

ASIA INDUSTRIAL GASES ASSOCIATION
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Bai hoc kinh nghiém tir viéc str dung KHIi POC

Lessons Learnt from Using of Toxic Gases
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CAIGI
What happened

Khi phosphine (PH;) duoc
phat hién trong qua trinh
bdo tri va bao dudng thiét bi
cdy ion, nhung nhan vién
bao tri van ti€p tuc lam viéc
va xuat hién cac triéu chirng
ng6 doc nhe

Phosphine gas was detected
during the maintenance and
servicing of an ion implantation
equipment, but the maintenance

person continued working and
developed minor toxic symptoms

Apr 24, 2025

NGUYEN NHAN
Positive Cause

Q

Mac du phat hién khi ddc,
cac nhan vién van tiép tuc
lam viéc va cudi cung d3
hit phai khi phosphine.
Even though toxic gas was
detected, the personnel

continued working and ended
up inhaling phosphine gas.
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HANH DONG KHAC PHUC
Corrective Action

Pam bao may tro thd va cac
thiét bj bao vé khac ludn cé san
@ nhitrng khu vue xt ly khi doc.

Ensure that respirators and other

protective equipment are available at all
times in areas where toxic gas is handled.

Trong trwong hgp ro ri khi, hady
lubn deo thiét bi nay truwdc khi
thuc hién hanh dong tiép theo.

In the event of a gas leak, always wear

this equipment before taking further
action.

Nhéan vién nén thuc hanh cach deo
va thao may tro thd thuong xuyén
va ddm bao rang mdy ludn cé san
str dung ngay lap tirc.

Personnel should practice how to put on,
wear and take off the respirator on a
regular basis and ensure that respirators
are available for immediate use.

BAI HOC KINH NGHIEM
Learning Points

Pam bao ludbn céd san
thiét bi bao vé & nhirng
khu vue xtr ly khi déc!.

Ensure that protective
equipment is available at all

times in areas where toxic gas
is handled!

WEAR
SELF - CONTAINED

BREATHING
APPARATUS
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CH;NCO - (& i~ ' &

Location: Bhopal suburb, India

m * . Khoang 8.000 - 10.000 ngui chét trong 72 gior dau
Thoi gian: Khoang 12 gior dém 03/12/1984 ¢ Ty Approximately:8,000 =40, 000 peoplé'died in the first 72 hours

@ Dia diém: ngoai 6 Bhopal, An Do _ HAU QUA| CONSEQUENCE: e
ﬂ Time: About 12:00 AM of Dec 3", 1984

+ ' Gay.ra phoi nhiém trén 500.000 nguo'i
Over 500,000 people were expased

Al MO FtEmnoa: *  100. 000 dén 200. 000 ngu‘o!l *khac mang thu’o’ng— tat

Disaster description:

- vinh vién <%

e Tham hoa d3 dién ra khi nha may thubc Another 100,000~ to 200, 000 were Ieft with permanent
trir sau Union Carbide ro ri khoang 40 'ién Qagiues
methyl isocyanate (CH;NCO), mét loai khi « | Trong 3 thap ky sau do6 cé khoang 30.000 ca twr v6ng
cwec doc véi mui hang ndng, tran khap ban trong vung lien quan téi tham hoa \
kinh 7 km quanh co’ s& Over the next 3 decades, approximatelfl 30,000 deattis i the
Around midnight, @ disaster occurred when the region were related to the disaster
Union Carbide pesticide plant leaked about 40 « 1 25 n3m sau vure ri, 390 tih cic chat héa hoc déc ha|
tons of methyl isocyanate, a highly toxic gas with P bi.bé lai.tiép.tuc ro ri va gay 6 hhich ngudn nwéc
a pungent odor, spreading -over a 7 km radius \

ngam )
around the facility . 1 .
7 25 years after the leaky, 390 tons of toxic chemicals left behind

continue to leak and contaminate groundwater

Apr 24, 2025] IAIGAVN-TM-018 _ Bién phap an toan va phong nglra | Safe & prevention measuresg - g



THAMHOA BHOPN Sy
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CH;NCO (2]
[ ] v - A A £ <
.‘ NGUYEN NHAN | CAUSE: ;E BIEN PHAP PHONG NGUA |'PRECAUTIONS :
* Do syyéu kémvé b3o tri va tinh trang ro ri & cacvan, nuéc * K& hoach bao dudng dinh ky theo dung tiéu chuin
d3 di vao thung chira 610, nai dang chira 42 tan Methyl Ensure regular maintenance according to standards

Isocyanate. Lap tirc, phan (rng téa nhiét xay ra lam nhiét do
bén trong thung chira vuot ngudng 200°C khién ap suat
vuot qud mirc varo khi docrabén ngoai.

» Hé théng giam sat va kiém soat ro ri / qua ap tu dong
Automatic monitoring and leaks/ over pressues cantrol

systems
Due to poor maintenance and leaking valves, water entered tank 610,
which ‘was_holding 42 tons of Methyl Isocyanate. Immediately, an *  Pao tao nhan vién van hanh vé an toan héa chat; quy
exothermic reaction occurred, causing the temperature inside the trinh van hanh va irng pho su cé.
tank to exceed 200°C, causing excessive pressure and toxic gas to leak To trdin' fors operators on 'chemica/ safety, Noperating
out.

proceduresandincident résponse,
* Bén canh d6, viéc hé thong lam lanh bi v& cling nhu hé
théng loc vo tinh bi tat vao thoi diém doé ciing gép phan
khién cho MIC tir thé 16ng bién thanh khi.
Inyaddition, the broken cooling system and the accidental shutdown of

the filtration system at that time also contributed to the MIC changing
from liquid to gas.

e Panh giad cap dd su cd, kich hoat hé thong canh bao
cdng cdng & gan xungquanh khi sw ¢6 cdp mirc thdm
hoa c6 thé xay ra
Assess the level of incidents, -activate nearby:public warning
systems when catastrophic incidents may occur

+ K& hoach (rng pho khan cap.va dién tap dinh ky

*  Nha mdy da quen vé&i rui ro khinhiéu lan céc sy ¢6 nhé da , .
Develop emergency response plans and organize periodic drills

xay ra va khéng dwgc danh gia can than
The plant .was*accustomed to risk as many times minor incidents
L_II‘I’_E_C/ andw_ere not AIGAVN—TM—018 _ Bién phap an toan va phong ngra | Safe & prevention measure. L » s
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Place of accident:

Cat Bi ward, Hai An district, Hai Phong

Date of accident:

Accident description

At night and early morning, 9 young people left their car running
in a closed room (about 40 square meters) to get electricity to
listen to music.

The following afternoon, all nine people were found dead from CO
poisoning.

.
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KHONG DOT THAN CUI TRONG PHONG KiN

No burn coal, firewood in closed room

Precautions :

Absolutely do not run engines in closed rooms (motorbikes, cars, generators, etc.)

Do not burn coal, firewood for heating, etc. in closed rooms

At factories: should comply with equipment maintenance and repair procedures.
Check the exhaust system to ensure no gas leaks. Install CO gas detectors in
places with gas leakage risks

If it is necessary to perform the above tasks, ensure good ventilation and take
timely response measures

Propaganda and training for people and workers about the risks of CO poisoning
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Place of accident

Hiep Phuoc ward, Thu Duc city, Ho Chi Minh city

Date of accident

On the morning of the 18th, it was discovered 4 people in a fish steaming
household in critical condition, 4 people died on the way to the hospital

: I3 ,
-
: ~ h The cause is believed to be hydrogen sulfide poisoning (H2S gas, an extremely
" toxic gas that can be produced from rotten shrimp, fish, and decomposing
a3 P fish organs...)
" . |
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Cause & precautions :

The accident happened in a small, closed room (16m2), which had been sealed a few days before in preparation
for air conditioning. Cooking fish releases a lot of H2S gas, and when H2S is at high concentrations, it paralyzes
the sense of smell, causing the victim to lose the sense of smell, causing fainting and rapid death.

Sources of toxic H2S gas can come from many sources such as: swamps, ponds, sewers, deep wells,
decomposing animal carcasses, food processing, paper production, tanning, wastewater treatment... can all
produce H2S gas.

In industry, ensure good ventilation in enclosed areas at risk of H2S gas leakage. Install an H2S gas warning
system to detect leaks early.

Do not enter closed tunnels, go down deep wells, sewers... without assessing the risks and taking appropriate

rescue measures.
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1 NGO POC KHI N,O
N,O poisoning

Noi xay ra : tinh Pha Tho, Viét Nam

ﬁ Ngay nhap vién: 15-08-2024

M0 ta sw co/

» Bénh vién d3 tiép nhan bénh nhan ni* 16 tudi & Vinh Phuc trong tinh
trang yé&u 2 chi trén, liét hai chi dudi, khéng di lai dwoc sau khi sir dung
15 qua béng cudi trong 3 ngay lién tuc.

* Sau d6, ngudi bénh xuat hién tinh trang té bi t& chi, hay bi chudt rat,
gidm cam giac chan tay hai bén, dan dén khong van dong duoc 2 chan

> * Ngudi bénh dugc chidn doan: Tén thuwong than kinh ngoai vi giai doan
ban cap do lam dung béng cudi.
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AIGA

KHONG PU'Q'C LAM DuNgHi N, O (khi cwéi) DUO'l MOI HINH THU'C!

DO NOT ABUSE N,O (laughing gas) UNDER ANY CIRCUMSTANCES:!
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TAI LIEU AIGA THAM KHAO

List of useful AIGA's reference

Y

T o o e

10.
11.
12.
13.
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AIGA 066:
AIGA 018:
AIGA 026:

AIGA 004:

Lwa chon trang bi bao hd ca nhén | Selection of Personal Protective Equipment
XU ly ESGs an toan | Safe Handling of ESGs

Nguyén tic xtr ly & phan phéi khi d6c manh an toan |
Principles for Safe Handling and Distribution of Highly Toxic Gases

Ung phd khan cap véi binh chira khi | Handling Gas Container Emergencies

AIGA SB 03/06: Van hanh xe nang an toan | Safe Operation of Forklift Trucks (SB 03/06)

AIGA 083:
AIGA 043:
AIGA 014:
AIGA 003:
AIGA 051:

AIGA 050

X ly khi thai | Disposal of Gases

Huwdng dan an ninh van chuyén | Transport Security Guidelines
Hudng dan kiém todn an toan | Safety Audit Guidelines
Hudng dan an ninh khu vuec | Site Security Guidelines

Quy chuan van hanh Phosphine | Code of Practice Phosphine

: Quy chuan van hanh Arsine | Code of Practice Arsine
AIGA 096:
AIGA 039:

Quy chuin van hanh Hydrogen Selenide | Code of Practice Hydrogen Selenide

Huwdng dan rng phé khan cap van chuyén | Transport Emergency Instructions
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XIN CHAN THANH CAM O'N BAN DA 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
Thank 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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