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TUYEN BO MIEN TRU TRACH NHIEM
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THONG TIN Information: TRACH NHIEM Liability:
Théng tin trong tai liéu nay duoc téng hop tr cac AIGA VN khong bao dam do chinh xac hodc day du cua
nguon dang tin cdy va kinh nghiém cda cac thanh vién thong tin va khong chiu trach nhiém phap ly doi véi viéc sty
AIGA VN tai thoi diém phat hanh. dung.
The content in this publication is compiled from reliable sources AIGA VN does not guarantee the accuracy or completeness of the
and member experience of AIGA VN at the time of issue. information and accepts no legal responsibility for its use.
S DUNG Use: CHINH SUA VA CAP NHAT Modification and Update
AIGA VN khuyén khich viéc tham khao va st dung tai Nguoi dung khéng nén chinh stra hodc si* dung sai muc dich
||éu néy, nhu’ng Viéc sﬁl dung |é hoén toén tul nguyén. CéC té| ||éu CCIa AIGA VN Vé nén tham khéo phlén bén Cép

nhat md&i nhat.
AIGA VN encourages reference and use of this material, but

such use is voluntary. Users should not modify or misuse AIGA VN’s publications and are
advised to refer to the latest edition available.
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AIGA

THY'C TRANG KHI DOC SO, VA H,S
SO, & H,S Toxic Gases Reality

— SO, & H,S — phd bién trong hoda chat, dau khi,
giay, x& ly nwéce thai
SO, & H,S — common in chemical, oil & gas, paper, wastewater
industries

— “Quen mui” — coi nhe nguy co
“Familiar smell” — underestimated risk

— Tai nan van xay ra moi nam
Accidents still happen every year

— Nhan th&rc dung = bwédc dau cla an toan
Awareness is the first step to safety
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AN TOAN HIEN NAY AIGA|

Current Safety Challenges

Khi v hinh Tac dong nhanh Kiém soat chu déng
Invisible gases Rapid Effect Proactive control
SO, & H,S > H.S: Gay té khiru gidc, Khong cho su cd mdi
— Khéng mau, khé nhan ngat chi sau vai giady phan &rng = Can gidm sat
biét causes olfactory paralysis — canh bdo - quy trinh
and unconsciousness

phong ngwra nghiém ngat
, , , . Don’t wait for incidents
50.: Kich ung tu:c thi - —> require monitoring, alarm &
khong kip phan &ng prevention systems
Immediate Impact
— no time to respond

Colorless, hard to detect

— Phat hién s&m = kho
khan l&n
Early detection is challenging

within seconds
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|AIGA‘
LON DAT RA

Key question ahead

1 2 3
SO, va H.S nguy hiém dén  Khi nao 1a "&ng dung" va Lam sao bao vé ban than
murc nao? khi nao la "tham hoa"? va moi trero'ng?
How dangerous are SO, & H,S? When is it an “application” and How to protect ourselves & the
when a “disaster”? environment?
— NO6ng d6 an toan? — Ranh gidi gilra an toan va — Bién phap cu thé?
Safe limits? nguy hiém? Specific precautions?
— Ngudng gay tir vong? Boundary between safety and — Vai tro twng ca nhan trong
Fatal threshold? hazard? hé thong an toan?
— Vi sao cé ngudi sdng sot, c6 — Lam sao kiém soat ranh Individual role in the safety
nguwoi khong? gioi do? system?
Why do some survive while others How to control that boundary?

don’t?
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AIGA

TONG QUAN

Overall Solution

Hiéu dac tinh | Understand Properties

O\ Nhan dién nguy co tir tinh chat héa hoc & vat ly cda tirng loai khi
Identify hazards from each gas’s chemical & physical properties

U'ng dung dung chuan | Apply standard correctly

Kiém soat k{ thuat theo quy chuan quéc té va thuc hanh tot nhat
Technical control per international standards & best practices

Trang bi kién thirc | Equip with knowledge

[D<> Pao tao & quy trinh an toan toan dién cho moi nhan vién
Comprehensive safety training & procedures for all personnel

PA)

H2S§

H2§
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NOI DUNG Content

PHAN I: Téng quan vé Khi SO, va H,S | General about SO, & H,S
e DPictinh va tinh chat co ban Properties

1 e Ungdung trong cong nghiép Application in industry
e Nguy co strc khde va moi trudng Impact on health and environment

* Sosanh SO vs H,S Compatition between SO, and H,S

PHAN II: Nhan dién va Panh gia Nguy co’ |Hazard Identification and Risk Assessment

y) e Phuwong phap phat hién Detection Methods
e Ngudng an toan va nguy hiém  Safety and Hazard Thresholds

e Tac dong dén moi trwong Environment Impact

PHAN IlI: Quan ly An toan - Kiém soat rdi ro |Safety Management and Risk Control

e Héthoéng 4 16p bdo vé Four Layers of Protection System (4-LOP)
e Thiét bj phat hién va cdnh bdo  Detection and Alarm Systems
3 e Quy trinh luu trir va van ch uyén Safe Storage and Transportation Procedures
e Trang bibao ho cad nhan (PPE)  Ppersonal Protective Equipment (PPE)
e Ung clru khan cap Emergency Response

e Tinh huéng thuc té va bai hoc Case Studies and Lessons Learned

TOP 4 KHI THAI CONG NGHIEP CAN XU LY
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PHAN Part |

Tong quan vé Khi SO, va H,S

Overview on Sulfur Dioxide and Hydrogen Sulfide



(Sulfur Dioxide)

1

|AIGA‘

Cong thirc hoa hoc
Chemical formula

Trang thai
Status

Mui dac trung
Characteristic odor

Do tan
Solubility

Tinh chat hda hoc
Chemical properties

Khoi lwgng riéng
Relative density

Biéu trwng nguy hiém

Hazard indication

SO,

Khong mau ¢ nhiét do thuong
Colorless at ambient temperature

Mui hac, gidng mui diém sinh chay
Pungent, similar to burning sulfur matches

Tan tot trong nuwdc, tao thanh H,SO,
Highly soluble in water, forming H,SOs (sulfurous acid)

Axit manh, co tinh oxy hda & kh
Strong acid; capable of oxidation and reduction reactions

2,92kg/m3 [0°C & 1atm] (nang hon khong khi
~2,26 1an). Tich tu & vung thap

Heavier than air (=2.26 times); tends to accumulate in low areas

PO Q@
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, > AIGA
SO CHINH CUA SO, TRONG .

2 Application of SO, in industry

b %

Chat tay trang & khir trung | Bleaching & Disinfection San xuat dwong va bia | sugar & Brewing Industry
— D&t may, gidy, bot gidy; khir trung thiét bi thuc — Tay trang dudng mia, kiém soat vi sinh trong bia &

pham & rwgu vang. d6 udng 1én men.
Textile, paper, and pulp industries; disinfecting food & Sugar refining; microbial control in beer & fermented
wine equipment. beverages.
|=}=}=}

Cong nghiép héa chat | chemical industry Bao quan thwc pham | Food preservation

— Nguyén liéu san xuat H,SO04, lwvu huynh nguyén — Ngan oxy hda, ndm moc; dung trong ché bién trai cay
chat & hgp chat sulfite. kho an toan.
Raw material for H,SO, elemental sulfur & sulfite Prevents oxidation & mold; used safely in dried fruit
compounds. processing.
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Impact on health

00

Kich &rng hd hap manh
Strong respiratory irritant

Gay co that phé& quan, ho, kho
thd ngay cd@ & ndéng dé thap.
Nguwdi cd bénh phdi man tinh dac
biét nhay cam.

Causes bronchospasm, coughing, and
breathing difficulty even at low levels.

Chronic lung patients are highly sensitive.

TU KHi SO,

¢

"\

Gay hen suyén cap
May trigger acute asthma

Kich hoat con hen nang ¢ nguoi
nhay cdm. Tiép xuc lau dai cd thé
dan dén COPD.

Prolonged exposure can lead to chronic
obstructive pulmonary disease (COPD).

VIETNAM

00
Xe]

An mon da va mat
Corrosive to skin and eyes

Gay bdng hda chat va ton thuong
giac mac néu khoéng x& ly kip
thoi.

Causes chemical burns and severe eye
damage if untreated.
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-
IAIGA
Toxic Gas
Luu huynh Dioxit/(S0,)=Ddc khi ho hap
Sulfur Dioxide (SO.) - Respiratory Toxic Gas
Oct 25, 2025 AIGAVN-VDA-005
N\
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(Hydrogen Sulfide)

N

The silent killer in the oil and gas and
wastewater treatment industries

Nov 28t , 2025

|AIGA‘

Cong thirc hoa hoc
Chemical formula

Trang thai
Status

Mui dac trung
Characteristic odor

Po tan
Solubility

Tinh chat héa hoc
Chemical properties

Khoi lwong riéng
Relative density

Biéu trwng nguy hiém

Hazard indication

H,S

Khéng mau
Colorless

MuUi trieng thoi & ndng do thap
Rotten egg smell at low concentrations

Tan vira phai trong nudc, tao acid yéu
Moderately soluble in water to form a weak acid

Cuc ky dé chay n6; gidi han chdy nd 4~4.6% trong
khong khi

Extremely flammable; explosion limit 4~4.6% in air
1,54kg/m?3 [0°C, 1atm] (nang hon khong khi ~1,19

lan). Tich tu & vung triing, kin (cong, ranh, v.v..)
Heavier than air (=1,19 times); tends to accumulate in low, enclosed
areas (drains, sewers, tanks ...)

. b 4
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va MOT SO CUA H,S e

g Application and some sources of H,S

H

n San xuat lwu huynh nguyén chéat Tong hop hdéa chat dic biét
a Elemental sulfur production 9‘ Specialty chemical synthesis

H,S 1a nguyén liéu chinh dé sdn xuat lwvu huynh nguyén
chat qua quy trinh Claus. Lvu huynh dwgc dung dé san
xuat axit sulfuric, phan bén va hda chat khac.

HS is the main feedstock for producing elemental sulfur via the Claus

process. The recovered sulfur is used to make sulfuric acid, fertilizers, and

H,S dwoc dung [am nguyén liéu tong hop mot sb hda chat
chira lwu huynh trong quy mé thi nghiém va san xuat nho.
H,S is used to synthesize sulfur-containing organic compounds in

research and specialty production.

other chemicals.

E Khai thac dau khi va xtr ly khi tw nhién
Oil & gas processing
H,S |a tap chat trong khi tw nhién va dau tho. Nha may loc

w | Xt ly biogas va nwédc thai
te Biogas & wastewater treatment

H,S sinh ra trong qua trinh phan huy chat hitu co. Cac hé thong d3u phai loai bd H,S dé dat tiéu chusn méi trudng va bao
xu ly can loai bo H,S dé bao vé mdi trvong va thiét bi. vé thiét bi.

AR (DK O Y] CIefeTila C Rl aRsltalt, E SRS H>S occurs naturally in crude oil and natural gas. It must be removed
RS E ) (AN EE ALt Ll a2 Gl T during refining to prevent corrosion and meet environmental standards.

Nov 28th, 2025 AIGAVN-TM-022_Ung dung va An toan d8&i vai khi SO, va H,S_Application and Safety of SO, & H,S 14



Nov 28t , 2025

0.5s

Té liét khiru giac | oifactory paralysis

Chi sau vai giay tiép xtic & nong do
cao, H,S lam té liét than kinh khiru
giac — ban sé& khong con nglri thay
mui “trieng thoi” niral

Within seconds at high concentrations, H,S
paralyzes the olfactory nerves — you can
no longer smell the “rotten eqg” odor!

H.S CU'C CAO - NGUY HIEM CHET NGU'O1
H.S is highly toxic — Deadly danger

100

ppm = IDLH

Ngudng nguy hiém dén tinh mang
ngay lap tic (IDLH) theo NIOSH la
100 ppm — phai so tan ngay lap
tuc!

According to NIOSH, the IDLH level is 100
ppm — immediate evacuation is required!

AIGA

700

ppm = T&* vong | Fatal Exposure

O ndng dd 700-1000 ppm, H,S gay
tlr vong tire thi do ngirng thé va suy
tim — nan nhan nga guc ma khong
kip kéu ctru.

At 700—-1000 ppm, H,S causes instant death
due to respiratory arrest and cardiac failure

— victims collapse without warning.

AIGAVN-TM-022_Ung dung va An toan déi véi khi SO, va H,S_Application and Safety of SO, & H,S
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AIGA

-

AIGA

e Hydrogen sulfide = 'HIS) :
B o P e P SO i
Khi doc mui tri'ng thoi — sat thu an minh ngi tu dong

Toxmgas with rotten-egg smell — hidden killer in stagnant spaces
Nov 16,4;2?025 ! AIGAVN-VDA-006
) 7 -
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AIGA

SO SANH VA NHAN DIEN

Comparison & Identification

SOz VS st -

Diém giong va khac biét quan trong
Important similarities and differences

g va An toan doi vdi khi SO, va H,S_Application and Safety of SO, & H,S 17



BANG PAC TiNH QUAN TRONG cComparison AIGA

Pac tinh
Properties
Co ché déc hai Kich &rng hé hap, tao acid trong phéi Uc ché than kinh trung wong, ngung tho
Toxic Mechanism Respiratory irritant, forms acid in the lungs Central nervous system depressant, causes respiratory arrest
Tinh dé chay Khéng chay, chi ho tro chdy Cwc ky dé chay va nd (LEL: 4%)
Flammability - Non-flammable, supports combustion Extremely flammable and explosive (LEL: 4%)
Mui dac trung MUi hac nhu diém sinh MUi trirng thoi, té liét khiru gidc & néng dé cao
Characteristic Odor: - Pungent, sulfur-like odor Rotten-egg smell, olfactory paralysis at high concentrations
Ngudng an toan (PEL) . .
Permissible Exposure Limit (PEL): > PPM (8 gld/ hrs TWA) 10 ppm (8 gld / hrs TWA)
Ngudong IDLH
100ppm 100ppm
IDLH Limit PP PP
Toc do tac dong Kich ng tirc thi nhung cé thoi gian phan tng / Gay ngat trong vai gidy, khong co6 thoi gian thoat
Onset Speed: - Immediate irritation but allows some reaction time / Causes collapse within seconds, no time to escape
Khoi lvgng so vai khéng khi 2,26 lan (tich tu vung thap) 1,19 [an (tich tu vung thap)
Relative Density (to Air): 2.26 times heavier than air (accumulates in low areas) 1.19 times heavier than air (accumulates in low areas)

Diém chung quan trong nhadt Ca 2 déu ndng hon khéng khi, tich tu & hd ga, hdm, cdng ranh va trong khdng gian kin - can gidm sat dac biét
Key Common Point: Both are heavier than air .they accumulate in manholes, pits, sewers, and confined spaces. It is high-risk areas requiring special monitoring.

Nov 28th, 2025 AIGAVN-TM-022_Ung dung va An toan d8&i vai khi SO, va H,S_Application and Safety of SO, & H,S 18
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PHAN Part I

Nhan dién va danh gia nguy co’

Hazard Identification and Risk Assessment

Nov 28th, 2025 AIGAVN-TM-022_Ung dung va An toan d8&i vai khi SO, va H,S_Application and Safety of SO, & H,S 19



AIGA

PHAI LA CHi BAO AN TOAN

Smell is NOT a reliable safety indicator!

@ A Taisao khéng thé dwa vao miii? / Why can’t you rely on your nose?
)

> Thich nghi v&i mui / Olfactory adaptation

Sau mét thai gian ti€p xic, ndo bd “quen” véi mui va khéng con canh bao.
After some exposure, the brain becomes “used to” the odor and stops sending warning signals.

> Té liét khtru giac (H,S) / Olfactory paralysis (H»S)

O ndng do cao, H,S lam té liét than kinh khitu gidc ngay 1ap tic.
At high concentrations, H,S immediately paralyzes the olfactory nerves.

> Ngudng nhan biét thap hon ngudng doc / Detection threshold below toxic level

Khi nglri thdy mui rd rang, cé thé ban d3 & mdrc nguy hiém.
When you clearly detect the odor, it may already be at a dangerous level.

> Su khac biét ca nhan / Individual variation

4 “NEu ban nglti thdy H,S manh rdi dot nhién . . . 5 o , o e " ,
khéng con ngli nira — DO LA DAU HIEU CUC KY Moi nguoi co kha nang ngui khac nhau, khong thé chuan hoa.

NGUY HIEM!” 4 “if o el s (466 sl svdiiEn Each person’s sense of smell differs, so it cannot be a consistent safety measure.
can’t smell it anymore — THAT’S EXTREMELY DANGEROUS!”

Nov 28th, 2025 AIGAVN-TM-022_Ung dung va An toan déi véi khi SO, va H,S_Application and Safety of SO, & H,S 20



NGHIEM TRONG DEN AlGA|

Serious environmental impact

SO, gay mua acid | Acid rain

SO, két hop vdi hoi nudc trong khéng khi tao thanh axit sulfurous So
(H,S03), gdy ra mua axit.-- Mua axit [am axit hda dat va ngudn nudc, pha 2
hay rirng, an mon cong trinh xay dung va tuong dai -- N6 cling anh hudng

nghiém trong dén hé sinh thai nudc, giét chét ca va sinh vat thay sinh.

SO, combines with water vapor in the air to form sulfuric acid (H.SO,), leading to

acid rain -- Acid rain acidifies soil and water sources, destroys forests, and H.S tao sulfide ddc trong nwéc | forms toxic Sulfide in water.
corrodes buildings and monuments. -- It severely impacts aquatic ecosystems,
killing fish and aquatic life.. H,S hoa tan trong nudc tao thanh cacion sulfide va bisulfide c6 déc tinh

cao vdi sinh vat thay sinh. -- Gy chét hang loat ca va sinh vat trong ho, ao,
séng khi néng d6 vuot ngudng. -- Tao moi truong ky khi, gidm oxy hoa tan,
lam "chét" nguén nudc.

H,S dissolves in water to form sulfide and bisulfide ions, which are highly toxic to

2 aquatic organisms. -- It can cause mass deaths of fish and other aquatic life in
lakes, ponds, and rivers when concentrations exceed safe limits. -- The presence of
H.S creates an anaerobic environment, reduces dissolved oxygen levels, and leads
to the “death” of the water body.

Yéu ciu giam sat: Tat ca cac co s& san xuat va st dung SO, hodc H,S phai cé hé théng giam sat lién tuc khi thai va nuwdc thai. Bdo cdo dinh ky cho Co quan quan ly
Monitoring Requirements:All facilities that produce or use SO, or H>S must have a continuous emission and wastewater monitoring system. Regular reports must be submitted to
the regulatory authorities.

Nov 28th, 2025 AIGAVN-TM-022_Ung dung va An toan déi véi khi SO, va H,S_Application and Safety of SO, & H,S 21
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PHAN Part Il

Quan ly An toan - Kiém soat rai ro
Safety Management and Risk Control



NGUYEN TAC " " TRONG QUAN LY KHi pOC  |AIGA’

Four Layers of Protection Principal (4-LOP) in Toxic Gases Management

K& hoach Ung ctru khan cap | Prepare emergency response plans.

1

2 Bao vé con nguwd'i bang Bao HO ca nhan / Protect people with PPE,

3 Kiém soat dwéng truyén / Control the transmission path,

4 Loai bo nguy co’ tai nguén / Eliminate hazards at the source,

Hé théng quan ly an toan hiéu qua phai bao gdbm tat ca 4 I&p bdo vé. U'u tién cao nhat |3 loai bo hoac thay thé chat nguy hiém tai nguén. Néu khong thé loai b, phai

kiém soat ky thuat dé ngin chan phat tan. Tiép theo |3 bao vé ca nhan bang PPE. Cudi cung, ludn phai cé ké hoach ng ciru cho trwdng hgp xau nhat.
An effective safety management system must include all four layers of protection.The top priority is to eliminate or substitute hazardous substances at the source.lf elimination is not
possible, apply engineering controls to prevent release.Next, ensure personal protection through proper use of PPE.Finally, always maintain a response plan for the worst-case scenario.

O Theo hé théng phan cap kiém soat NIOSH, Bao HO C4 nhan chi |3 I&p bdo vé cudi cung, khéng bao gid duoc coi la bién phdp duy nhat.

According to the NIOSH hierarchy of controls, PPE is only the last defense, never the sole solution.

Nov 28th, 2025 AIGAVN-TM-022_Ung dung va An toan d8&i vai khi SO, va H,S_Application and Safety of SO, & H,S 23



THIET B VA KHIi DOC [AIGA|

Toxic Gas Detection & Alarm Systems

Loai thiét bi bat budc / Required Equipment

e S&r dung detector ca nhan va cd dinh dé phat hién sém khi déc.
Use portable and fixed detectors for early gas detection.

e Hé thong cé bdo dong am thanh, anh sang va rung.
System must include audible, visual, and vibration alarms.

e Giam sat lién tuc 24/7, két ndi trung tam diéu khién.

24/7 monitoring connected to control center.

Bao tri — hiéu chuan / Maintenance & Calibration

e Hiéu chuan dinh ky theo huéng dan nha san xuat.
Regular calibration as per manufacturer’s instructions.

e Kiém tra cam bién va pin trudc moi ca lam viéc.
Check sensors and batteries before each shift.

e Thay cdm bién ddng han, ghi chép vao so bao tri.

Replace sensors on schedule, record in maintenance log.

Nov 28th, 2025 AIGAVN-TM-022_Ung dung va An toan d8i vdi khi SO, va H,S_Application and Safety of SO, & H,S 24



|AIGA‘

HE THONG VA KHU VU'C NGUY HIEM

Ventilation & Isolation of Hazardous Areas

Thong gidé cuc bo (LEV) Budng xur ly kin Khoanh vung va kiém soat ra vao

Nov 28t , 2025

Local Ventilation

Lap dit quat hut cuc bd (LEV) tai
ngudn phat khi doc. Van toc hut dat
>0.5 m/s.

Install local exhaust ventilation (LEV) at
emission sources. Hood face velocity 20.5 m/s.

Pam bao dong khi hudng ra ngoai,
khong tai tuan hoan, qua 6ng dan
riéng va xt ly trwdc khi xa.

Ensure outward airflow with no recirculation,

using dedicated ducts and treatment before
discharge..

Enclosed treatment chamber

Dung buéng kin cé dp suat &m dé
coO lap khu vuc phat sinh khi déc.

Use a sealed chamber under negative
pressure to isolate toxic gas sources

Trang bi hé théong x& ly khi thai
bang scrubber hodc than hoat tinh.

Equip with scrubber or activated carbon
system for exhaust treatment.

Cé clra quan sat va diéu khién tir xa
khi can.

Include observation window and remote
control when required.

Isolation & Protection

AIGAVN-TM-022_Ung dung va An toan d8i vdi khi SO, va H,S_Application and Safety of SO, & H,S

Dung rao chan, bién canh bdo,
camera giam sat.

Set up barriers, warning signs, and CCTV.

Chi nhan vién d3 dao tao va co giay
phép lam viéc mdi duoc vao

Only trained personnel with a valid work
permit are allowed to enter.

Tram rlra khan cip va voi tam an

toan tai l6i ra/vao.
Emergency showers and eye wash stations at
entry points.
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QUY TRINH

VA

Safe Storage and Transportation Procedures

01
/ Certified cylinders
S dung binh va phu kién duogc kiém

dinh, cé van an toan va nap bao vé dau

van.

Use certified cylinders and fittings with safety valves
and valve protection caps.

04

/ Labeling and MSDS

Chai dan nhan rd rang: tén hda chat, ky hiéu GHS, ngay nhép.
Niém yét MSDS tai khu lwu trir va s&r dung. Dao tao nhan vién

hiéu va dp dung théng tin MSDS.

Each cylinder must have clear labels: chemical name, GHS symbols, and storage
date. Post MSDS in storage and use areas. Train staff to understand and apply

MSDS information.

02

/ Valves and Piping

St dung van chéng an mon, tuong thich
héa chat. Ong thép khong gi hodc vat liéu
chuyén dung. Trang bi van cat khan, giam
ap, mot chiéu. Kiém tra ro ri dinh ky.

Use corrosion-resistant, chemical-compatible valves.
Piping in stainless steel or suitable material. Include

emergency shut-off, relief, and check valves. Inspect
for leaks regularly.

05

AN TOAN

03

/ Storage area

Thong gid tét, mat, tranh nang truc tiép.
Cach ly ngudn nhiét, Iira, chat oxy hda. Co
hé théng bao ro ri. San chéng tinh dién,

c6 doc thoat nudec.

Well-ventilated, cool, away from sunlight. Isolate
from heat, flames, and oxidizers. Include leak alarm
system. Anti-static floor with drainage slope.

/ Safe transportation

C6 dinh chac binh trén xe. Gan bién canh bdo “Chat doc”, “Dé
chdy” (H.S). Ngudoi l&i phdi cé chirng chi vdn chuyén hang nguy

hiém. Tranh gi® cao diém va thoi tiét xau.

Secure cylinders firmly on vehicle. Display warning signs “Toxic Gas” and
“Flammable” (for H,S). Drivers must be certified for hazardous materials. Avoid
peak hours and bad weather.
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TRANG BI BAT BUOC AIGA

Required Personal Protective Equipment (PPE)

Bao vé hd hap — Respiratory Protection
* Mat naloc doc: Dung phin ABEK-P3 hoac twong duong cho SO,, H,S.
Respirator: Use ABEK-P3 or equivalent filters for SO, and H.S.

« SCBA: Bat budc khi ndng dd vuot IDLH hodc lam viéc trong khéng gian kin.
SCBA: Required when above IDLH or in confined spaces.

e Kiém tra do vira khit hang ndm, khong dé rau.
Annual fit test; no facial hair allowed.

Bao vé co’ thé — Body Protection
e Quan 4o chéng héa chat: Vai tdng hop chéng &n mon.
Chemical suit: Corrosion-resistant synthetic fabric.

* Gang tay : Chong thdm hda chat phu hop.
Gloves: Chemical-resistant.

« Ung cao su: Chéng hoda chat, chong truot.
Rubber boots: Chemical- and slip-resistant.

e Kinh bao hé kin: Khdng dé hd, chéng swong mu.
Goggles: Fully sealed, anti-fog.

Bao ho cd nhan chi hiéu qua khi duwgc si dung dung cach va két hop vai cac bién phap kiém soat ki thuat. Dao tao st dung PPE |a bat budc trudc khi bat dau cong viéc.
PPE is only effective when used correctly and combined with proper engineering controls. PPE training is mandatory before starting any work.
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Emergency Response Procedure

)
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Phat hién va bao dong - Detector & Alarm

Khi detector kich hoat hodc cé dau hiéu bat thwong, bat bdo déng ngay. Théng bdo cho moi nguoi, goi ddi &rng clru va y té. -
When detector triggers or abnormal signs appear, activate alarm immediately. Notify personnel, call emergency and medical teams.

So’ tan theo 10 trinh - Evacuation

Di chuyén nguoc chiéu gid, tranh vung thap. Dén diém tap trung an toan, kiém dém ngudi, bdo ngudi mat tich. Khédng quay
|ai néu khéng c6 SCBA. - Move upwind, avoid low areas. Go to safe assembly point, count personnel, report missing. Do not re-enter without SCBA.

So’ ctru nan nhan - First Aid

SO,: Dua ra noi thoang khi, rira mat/da =15 phut, thd oxy néu khé thd. - Move to fresh air, rinse eyes/skin 215 min, give oxygen if needed.
H,S: Pua ra khdéi khu vuec déc ngay, CPR néu ngirng thd, cho thé oxy nbéng dd cao, goi cap clru.
Remove from area, perform CPR if no breathing, give high-flow oxygen, call emergency services.

Lién hé y té - Medical Assitance

Goi 115 (y té) hodc 114 (ctru hd — ctru nan).Thong bao loai hda chat, thoi gian phoi nhiém, triéu chirng. Pwa nan nhan dén
bénh vién gan nhat cé chuyén khoa ddc chat hodc hoi stre. - Call 115 (medical) or 114 (rescue). Provide chemical type, exposure time, and
symptoms. Send victim to nearest hospital with toxicology or emergency care unit.
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Tinh huong thwc té va bai hoc

Case Studies and Lessons Learned
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Sw co tai Nha may ABS - Binh Dwong
Toxic Gas Leak at ABS Plant — Binh Duong

? Dia diém / Location: Khu phd 1B, P. An Phu, TX. Thuan An, Binh Dwong
© Thoi gian / Time: 18h30 ngay 16/6 — dém 16 dén sang 17/6

¥ Nguyén nhan / cause: S cd hé thong thu hoéi khi khi khéi dong lai sau
mat dién, khién SO, & SO thoat ra mdi trudng ma khéng dwoc phat
hién kip thoi.

Failure of gas recovery system during restart after power loss, releasing SO, & SOz undetected.

* Hau CIUé / Consequences: Hang chuc nguoi ngé't xiu, hang tram nguoi
hoang loan. Khi déc lan vao khu dan cw, nha tro gdn nha may. Co
quan chirc ndng kiém tra va xt ly theo qui dinh.

Dozens fainted, hundreds panicked; toxic gas spread to nearby residential area. Authorities investigated
and took action per regulations.

By Bai hOC/ Lessons Learned: Kiém tra, bao du’("jfng hé th6ng XU |\I/ & thu hoi
khi. Thiét lap cénh bao ro ri tw dong. Dao tao khléfi dong an toan sau
mat dién. Chuan bi quy trinh &*ng phd khan cap & phdi hop cong
dong.

Regular maintenance, automatic leak alarms, safe restart training, and strong emergency response plan.

Nov 28t , 2025 AIGAVN-TM-022_Ung dung va An toan d8&i vai khi SO, va H,S_Application and Safety of SO, & H,S 30


https://vietnamnet.vn/xac-dinh-khi-doc-lam-hang-tram-nguoi-thao-chay-26243.html?utm_source=chatgpt.com

_ _ |AIGA‘
Tal nan tai Ha Long

H,S Poisoning Accident — Ha Long City

* Dia di@m / Location: CONg vién hoa Ha Long, p. Bach Pang, TP. Ha Long
© Thoi gian / 1ime: Chiéu 4/4 — rang sang 5/4

# Nguyén nhan / Cause: Cong nhan xu6ng h6 thu gom nudc thai kiém
tra, bi ngd doc khi Hydro Sulfua (H>S).Ba nguoi khac xudng cru cling
bi anh huang do khong cé thiét bi bao ho va thong gio.

Workers entered wastewater pit without protection; H,S exposure occurred; rescuers were also affected.

* Hau qué / Consequences: 1 nguoi tu vong (55 tUéI) 3 nguoi bj kh’C') th&,
dau nguc, hn mé nhe. Ctru h6 dua ca 4 |én sau 15 phut, chuyén vién
cap ctru.

One fatality, three others hospitalized with respiratory distress.

CONG NHAN MOI TRUONG TU VONG DO NGO POC
KHi H,s DUGI HO THU GOM NU'O'C THAI i

S L A G S L, By Bai hQC / Lessons Learned: DO n‘(“)ng dé khi déC (HzS, CO, CH4) trudce khi
 esortomte xudng ho kin. Trang bi PPE & SCBA khi lam viéc trong khong gian han
ché. Ludn cé ngudi gidam sat va ké hoach &ng ciru khan cap. Dao tao

nhan biét va xt ly tinh huéng ngd déc khi.

Test air quality, use PPE/SCBA, have standby rescue, and train for confined space safety.
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CUA CHUNG TA HOM NAY AIGA|

Our commitment
Tuan thu 100% quy trinh | rollow all procedures Mang thiét bi bao vé / Wear your protective gear.
Khong bo qua bét ky budce an toan nao. Moi quy trinh déu Kiém tra thiét bj trwd'c moi ca. PPE 13 “bao bdi clru
duoc xay dwng tu kinh nghiém va bai hoc quy gia. mang”, khong phai ganh nang.
Never skip a safety step — every rule exists for a reason. Check before work — PPE saves lives, not time.
Van héa an toan / Build a safety culture Bdo cao ngay moi nguy co’ / Report on hazards
Khuyén khich nhac nh& nhau vé an toan. Mot cau “Ban d3 Phat hién diéu gi bat thudng, hdy bdo ngay. Bdo céo la
bat detector chuwa?” cd thé cliru mang nguoi. hanh dong bao vé ca doi.
Remind and support each other — one question can save a life. See something unsafe? Speak up — you’re protecting everyone.
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AIGA 066:
AIGA 018:
AIGA 026:

AIGA 004:

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

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

Ung phé 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:
. AlIGA 050:
. AlGA 096:
. AIGA 039:

X ly khi thai | Disposal of Gases

Huédng dan an ninh van chuyén | Transport Security Guidelines

Huédng dan kiém toadn an toan | Safety Audit Guidelines

Huéng dan an ninh khu vuc | Site Security Guidelines

Quy chuan van hanh Phosphine | Code of Practice Phosphine

Quy chuan van hanh Arsine | Code of Practice Arsine

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

Hudng dan ng phoé khan cap van chuyén | Transport Emergency Instructions
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XIN CHAN THANH CAM O'N BAN DA SU DUNG TAI LIEU CUA AIGA VIET NAM BE THAM KHAO VA
HUGNG DAN CHO NHI'NG NGU'O1 BANG LAM VIEC TRONG LINH VU'C KHI CONG NGHIEP

Thank you for using AIGA Vietnam 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,
VA QUY DINH PHAP LUAT KHI LAM VIEC TRONG LINH VU'C KHi CONG NGHIEP BE GIAM THIEU
TAI NAN, SU’ CO CHO CHiNH BAN, NO'I BAN DANG LAM VIEC VA AT NU'G'C BAN DANG SONG

Please work and compliance with safety rules 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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THANKS!

Any gquestions?
Going to Q & A section
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