UNG DUNG VA AN TOANKHI CO
Application & Safety of

Carbon Monoxide (CO)
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TUYEN BO MIEN TRU TRACH NHIEM Rieg

Disclamer
) ) )
N N N
THONG TIN Information: TRACH NHIEM Liability:
Théng tin trong tai liéu nay dugc téng hop tr cic AIGA VN khéng bao ddm d6é chinh xac hodc day du cta thong
ngudn dang tin cdy va kinh nghiém cuta cac thanh vién tin va khéng chiu trach nhiém phép ly d6i vdi viéc st dung.

AIGA VN tai thoi diém phat hanh.

AIGA VN does not guarantee the accuracy or completeness of the
The content in this publication is compiled from reliable sources information and accepts no legal responsibility for its use.
and member experience of AIGA VN at the time of issue.

SU’ DUNG Use: CHINH SUA VA CAP NHAT Modification and Update
AIGA VN khuyén khich viéc tham khao va s dung tai Nguoi dung khong nén chinh sira hodc sit dung sai muc dich
liéu nay, nhung viéc st dung 13 hoan toan tu nguyén. cac tai liéu cda AIGA VN va nén tham khao phién ban cap

nhat mdi 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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PAC TINH CUA KHI CO

Properties and Characteristics of Carbon Monoxide (CO)

CcoO
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Pac tinh cua khi CO

Properties and Characteristics of Carbon Monoxide (CO)

Nov 28, 2025

Cobng thire hda hoc
Chemical formula

co

Trang thai
Status

Khéng mau, khéng mui, khéng vi
Colorless, odorless, tasteless

Kha nang phat hién

Detection characteristics

Khéng c6 dau hiéu canh bao bang giac quan; chi phat hién bang thiét
bi
No sensory warning properties; detectable only by instruments

Nguon phét sinh
Sources of emission

D6t chay nhién liéu khéng hoan toan; khi thai ttr xe cd va céng nghiép
Incomplete fuel combustion; vehicle and industrial emissions

Tinh chat hoéa hoc
Chemical properties

Chét khtr manh; dé chay trong khéng khi (ngon Itra xanh nhat)
Strong reducing agent; burns in air with a pale blue flame

Khéi lwong riéng
Relative density

1,145 kg/m? (0°C, 1 atm); gan bang khong khi — khuéch tan nhanh
1.145 kg/m?®(0°C, 1 atm); similar to air — disperses quickly

Biéu trwng nguy
hiém
Hazard indication

LoD

AIGAVN-TM-021_0'ng dung va An toan déi véi khi CO | Application & Safety for CO gas




Pac tinh cua khi CO -

Properties and Characteristics of Carbon Monoxide (CO)

Colorless/Khéng mau Odorless/Khéng mii Tasteless/Khéng vi Flammable/Dé chay

B >

e La oxit trung tinh: O nhiét d6 thworng, CO khéng phan tng véi nwédce, axit hay kiém.
Neutral oxide: At room temperature, CO does not react with water, acids, or bases.

e Tinh khir manh (Phan (rng chay): CO dé chay trong oxy ho&c khéng khi vé&i ngon Itra mau xanh, téa
nhiéu nhiét |Strong reducing agent (Combustion reaction): CO burns easily in oxygen or in air with a blue flame,
releasing a large amount of heat:

2CO + 0,—2C0,
e Tinh kht* manh (Khir oxit kim loai): O nhiét d6 cao, CO khtr dwoc nhiéu oxit kim loai ding sau
nhém trong day hoat ddng hda hoc, bién chiing thanh kim loai va CO bj oxi héa thanh CO,
Strong reducing agent (Reduction of metal oxides): At high temperatures, CO can reduce many metal oxides that are
below aluminum in the reactivity series, converting them into the corresponding metals, while CO is oxidized to CO,.
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U’NG DUNG TRONG DOl SONG VA CONG NGHIEP

Applications in life and industry

cO
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TRONG CONG NGHIEP

In industry

CO la thanh phan chinh trong khi téng hop (Syngas), hén hop ciia CO va H,
CO is the main component in synthesis gas (Syngas), a mixture of CO and H..
Syngas la nguyén liéu tién chat cwc ky quan trong dé san xuét nhiéu héa chat
khac nhau:
Syngas is an extremely important precursor for the production of various chemicals:

Nov 28, 2025

Séan xuat Methanol CH,OH: CO phan (rng véi H2 dé tao ra Methanol, mét
dung méi, nhién liéu va nguyén liéu thé da nang trong san xuat nhwa,
keo dan.
Methanol CH3OH production: CO reacts with H2 to produce methanol, a versatile
solvent, fuel, and raw material in the production of plastics and adhesives.

CO+ 2H, —-CH,0OH
San xuét Axit Acetic CH,COOH: Théng qua qué trinh cacbonyl hoa (nhw
quy trinh Monsanto), CO 13 thanh phan thiét yéu dé san xuét axit acetic,
dwoc dung trong dét may, chat két dinh.
Acetic Acid Production CH3COOH: Through carbonylation processes (such as the
Monsanto process), CO is an essential component for producing acetic acid, used
in textiles and adhesives.

San xual
1o nhian o

|
o

Sin xuat

S xuat
pham nhudm

thuoe cigt \a
COn trung w ‘
3
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| 0
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TRONG CONG NGHIEP e

In industry

— CO la mét chat khir manh dwoc st dung rdng rai trong cac 16 luyén kim, dac biét 1a 16 cao dé
san xuat gang thép.
CO is a strong reducing agent widely used in metallurgical furnaces, especially blast furnaces for producing steel

— CO khtr oxit kim loai thanh kim loai tinh khiét & nhiét dd cao, vi du:
CO reduces metal oxides to pure metals at high temperatures, for example

Nov 28, 2025 AIGAVN-TM-021_’ng dung va An toan déi v&i khi CO | Application & Safety for CO gas 9



TRONG THUC PHAM

In Food

e Khi CO hién nay duwoc dung dé& bao quan thwc phdm. Dung
cho nhirng sdn pham thit twoi nhw thit bo, thit lon va thit ca.
Carbon monoxide is currently used to preserve food and seafood. It is
used for fresh meat products such as beef, pork, and fish.

e Carbon monoxide két hop véi chat myoglobin dé tao thanh chét
carboxy myoglobin 1& mét loai sic té anh dao sang mau dé.
Carbon monoxide combines with myoglobin to form carboxy myoglobin, a
bright red cherry pigment.

Ghi cha: CO la mét chat bao quén mau hiéu qua nhuwng cé tinh gay tranh cai cao va da bi han ché hodc cAm str dung & nhiéu thj trwdng quéc té.
Note: CO is an effective but highly controversial color preservative and has been restricted or banned in many international markets.
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TAC HAI SUC KHOE
TAI NAN, SU’ CO LIEN QUAN KHi CO

Health Impact and Accident Cases involving CO

co
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TRIEU CHUNG NGO bOC KHI CO

Symptoms of CO Poisoning
TRIEU CHUNG NGO POC KHi CO

Symptoms of Carbon Monoxide poisoning

LIEU HIT ] &
Inhalation does NAUSEA
BUOV[ NON

HEADAOHES\ /

THO'I GIAN TIEP XUC
Duration of exposure

" BREATHLESSNESS
NHUC DAU P s
NONG PO KHi BOC Toxic gas concentration
/ Carbon Monoxide (CO)
Mtrc d6 nguy hiém lién quan dén bét ky vat liéu doc hai nao déu phu o ®
thudc vao chéat do, nong dé cta nd, duwong hap thu cla co thé con ‘%‘ (@)

N e \ . . X ’ ’ TR < )3 A CONSCIOUSNESS N COLLAPSE
nguwdi va thoi gian tiep xdc (tire la lieu lwgng ma co thé hap thu). o e MAT THANG BANG
The degree of hazard associated with any toxic material depends on the
substance, its concentration, the route of absorption by the human body and the DIZZINESS
exposure time (i.e., the dose absorbed by the body). CHONG MAT

Nov 28, 2025 AIGAVN-TM-021_0'ng dung va An toan déi véi khi CO | Application & Safety for CO gas 12



NONG DO CO va tac dong

CO concentration and its impact

NONG PO CO THO'I GIAN PHO'I NHIEM TRIEU CHUNG - MU'C DO NGUY HIEM
Concentration (ppm) Duration of exposure Symptoms - Level of danger

Gioi han t6i da cho phép tiép xuc trong 8 gidr Khéng c6 tac dung dang ké

o Max. allowable exposure limit for 8 hours (OSHA) No significant effect

Pau dau nhe, mét méi théng thuwong

200 Sau khoang 1-2 gi&  After~1~2 hrs N s e, GETEl s

DPau dau, budn nén, U tai, I 1an nhe

400 SlULTEE0E 1 el After ~ 1 hrs Headache, nausea, tinnitus, mild confusion

DPau dau, nén mra, chdng méat div doi

Sk SEU A [P AEE = 42 T Severe headache, vomiting, dizziness

DPau dau, chéng mat, budn non, b4t tinh

1600 Sau 20 phut After ~ 20 min o .
Headache, dizziness, nausea, unconsciousness

Mat y thirc, hdn mé

3200 Sau 10 ~ 15 phut After ~ 10~20 min .
Loss of consciousness, coma

T& vong nhanh chéng do ngirng tim va suy hé hap

o= SEL 1| = S i AER = =9 Ul Rapid death due to cardiac arrest and respiratory failure

Anh hwéng: N6 ngdn chan qua trinh oxy gan vao hemoglobin, gay ra tinh trang thiéu oxy té bao.
Effect: it prevents the fixation of oxygen on the hemoglobin cellular asphyxiation.
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TAC HAI SUC KHOE

Health Effects

AIGA Vietnam
YouTube

AIGAVN-VD-038

Nov 28, 2025

'AIGA

NGO POC KHi CACBON MONOXIT (CO)

Carbon Monoxide poisoning

Video source from YouTube
Subtitled by AIGA VN

Mar 21, 2025 AIGAVN-VD-038
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HAI CONG NHAN TU VONG

Two workers died

* Ngay: 25 thang 5 nam 2025

« Dia diém: Huyén Vinh Ctu, Tinh DPdng Nai, Viét
Nam

* Mb4 ta: Hai cong nhan tir vong nghi do ngé doc khi
CO khi dang lam thém gi® gan tram xang ca mét
16 nung gém. Nam céng nhan cé triéu chirng dau
dau va chong mat trwdre khi nga guc xudng san.

Two workers died of suspected CO poisoning

* Date: May 25, 2025

« Location: Vinh Cuu District, Déng Nai Province, Vietnam

* Description: Two workers died of suspected CO poisoning

while working overtime near a ceramic Kiln’s gas station. Five Ngat thé do khi CO sinh ra tir qua trinh dét chay khéng
workers showed symptoms of headache and dizziness before hoan toan trong 10, thiéu thong gio
collapsing on the floor. Suffocation due to CO gas produced from incomplete

combustion in the furnace, lack of ventilation
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T VONG DO NGO bOC KHi CO -

Death due to CO poisoning

. Ngay: 17-01-2025

 Dia diém: Thanh Hoa

- Mb ta: 2 vo chéng t&r vong do ngd ddc khi CO
tai 16 nung voi. Nan nhan bi ngat khi CO sinh
ra tr qua trinh dét than. Nong doé CO tai hién
trwéng cao hon mirc cho phép gap nhiéu lan.

» Date: Jan 17, 2025

» Location: Thanh Hoa

» Description: 2 spouses died due to CO poisoning at a
lime kiln. Victims were suffocated by carbon monoxide
produced from coal burning. CO concentration at the site Nong dd CO trong khu v 16 nung véi cao hon mirc

was many times higher than the permitted level. cho phép nhiéu lan.
CO concentration in the lime kiln area is many times
higher than the allowable level.

Nov 28, 2025 AIGAVN-TM-021_0'ng dung va An toan déi véi khi CO | Application & Safety for CO gas 16



NGAT KHi CO DO MAY PHAT DIEN

CO poisoning by a Generator

* Ngay: 28/10/2025

- Dja diém: Xa bién Ban Tay, huyén Pién Ban, Quang
Nam

« M6 ta: Do mét dién vi ngap lut, mét gia dinh (8 ngudi)
chay may phat dién va bat diéu hoa trong phong kin.
Khoang 10h sang, nguwdi than phat hién ca 8 ngudi
béat tinh do nghi ngat khi CO t may phat. M6t nguoi
t&r vong, 7 ngudi dwoc dwa di cap clru.

Description: Due to a power outage caused by flooding, a family
(8 members) used a generator while keeping the air conditioner .
on in a closed room. Around 10 a.m., all eight were found Van hanh may phat dién trong phong kin cé thé

unconscious due to suspected CO poisoning. One person died, : gay tich tu ,CO va ngat tho. :
. Operating a generator in an enclosed room, causing
and seven were hospitalized.

CO buildup and asphyxiation.

17



CANH BAO: NGO POC KHi cO BOI DOT THAN SUOI AM

Warning: carbon monoxide (CO) poisoning by coal heating

& Hotline : 0BHS 24 24 24 1 vtv2ahotline®gmail com
J

AIGA

CANH BAO NGO POC KHi CARBON MONOXIT (CO)
DO HOT THAN SUGI AM

Carbon Monoxide (CO) Poisoning Warning from Coal Heatin

rce fr

AIGAVN-VD-045

Nov 28, 2025

Thoi tiét lanh, nhiéu ngwoi dbt than dé swéi am.
Cold weather drives many people to burn coal for warmth.

Nhiéu ca ngd déc khi CO nhap vién, cé trwdng hop hdn mé.
Many CO poisoning cases have been hospitalized, some in coma.

Pét than trong phong kin lam can oxy va sinh ra khi CO.
Burning coal in closed rooms depletes oxygen and generates CO gas.

CO khéng mau, khéng mui — rat khé nhan biét, ngd déc dién
ra nhanh.
CO is colorless and odorless — hard to detect, poisoning occurs quickly.

Gan 50% nguoi ngd doc cé di chirng than kinh lau dai.
Nearly 50% of victims suffer long-term neurological effects.

AIGAVN-TM-021_0'ng dung va An toan déi véi khi CO | Application & Safety for CO gas 18
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NO BINH KHI NEN
Compressed gas cylinder explosion

« Thoi gian/Pia diém: 07:30 ngay 18/4, x& Vinh Phwong, TP. Nha
Trang, Khanh Hoa

« M6 ta: Vu nd xay ra tai khu virc bdo quan khi nén CO dung trong ché
bién thiy san. Hau qua: M&t nam céng nhan (SN 1996) tir vong tai
chd, twdng bi sap, hién trwdng hw hai nang.

'-\i""' R por—  } « Nguyén nhan: Nghi do bat can trong qua trinh van hanh va bao quan
\ 4 = -
I\I() Hl\lnl |<||| I\|'i\| binh khi nén
MOT CONG NHAN TU VONG TAI CHO « Bai hoc kinh nghiém: Kiém dinh, bao tri dinh ky thiét bi ap lwc; tuan

thu quy trinh an toan khi van hanh.

NO BINH KHi NEN & KHANH HOA » Description: Explosion occurred at the CO compressed gas storage area
Compressed Gas Cylinder Explosion in Khanh Hoa used in seafood processing. Consequence: One male worker (born 1996)
Yideo soure o YouTue died instantly; brick wall collapsed and equipment was severely damaged.
» Cause: Suspected carelessness during gas operation and storage.
» Lesson learned: Regular inspection and maintenance of pressure
equipment; follow safety procedures strictly.

AIGAVN-VD-046
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AN TOAN TRONG

LUU TR, VAN CHUYEN VA SU DUNG CHAI KHi CO
Safety in Storage, Handling and Use of CO gas cylinders

co



: H 4 ! AR T W ;
AN TC AlKHiCcO ol o AIGA

RUIRO R

RO ri
Gas leaks
NG bi
Cylinde
Nguy €
kém |
Asphy atlo
Binh roi hoac'va dap g3
Cylinder fall or /mpkact,causmg

Lay nhiém cheo v&i cac khi khong tu’o’ng thlch!(w @;,1 OXY)
Cross-contamination with incompatible gases (e.g. oxygen)
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AN TOAN CHAI KHi CO

Safety in co cylinders storage

6 Lwu y khi lwu trir chai khi CO:
6 Precautions of storing CO cylinders:

1. Chai khi can dwoc phan loai ro rang thanh chai day
va chai réng, chai chd vé sinh, kiém tra, v.v.

Gas cylinders need to be clearly classified between full
and empty cylinders, cylinders waiting for cleaning, testing,
etc.

2. Mbi khu virc sé c6 bang hién thi ré rang dé sap xép
trng loai chai.
Each area will have a clear display board for each area to
place each type of bottle.

i

]

KHU VU C

CHAI DAY

Full Cylinder
storage Area

N

KHU VU C

,CHAI RONG

Empty Cylinder
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AN TC

Safety in

3. Luu |

co dinh|

Store cylinders upright, secured with
chains or bundle. Always keep

cylinder
cap.

‘uﬂon,glu’ chai

’AIGA‘

~

i ;,;5;_}__ p bao vé van.

upright with valve protection

~ Khong bao gi¢' dwgc mé nap chai
cho dén khi chai dwoc ¢ dinh va s&n sang dé str dung



AN TOAN LUU TR(U CHAI KHI CO E

Safety in co cylinders storage

TACH RIENG KHi KHONG TUONG THICH
Duy tri khoang cach 6 mét

4. Lwu trlr chai khi oxy hoa manh Hoic
riéng biét voi cac chai khi dé chay Str dung vach ngan bao vé
(néu de chung mot noi, hay git Separate incompatible gases
khoang cach t6i thiéu 6 mét). Co Maintain 20 feet separation
thé Xéy tuc‘mg dé ngén cach khi or use protective barrier

dé chay va khi oxy héa néu can. ‘
Store highly oxidizing gas separately from ¥

flammable gas cylinders (if in the same storage,
keep a minimum distance of 20 feet). It is
possible to build a wall to separate the
combustible gas and the oxidizing gas if
necessary.

Véch ngan phai chdng chay it nhat 30 phut va che khuét tdm nhin truc tiép gitra cac binh.
Barrier with fire resistance rating of at least 30 minutes that interupts line of sight
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AIGA

AN TOA
Safety in

5. Bam bao théng gio tot tai noi
lam viéc dé tranh tich tu khi
doéc, khi dé chay va khi ngat
Khong co6 ngon Ira. Khéng hut
thuoe.

Ensure well-ventilation of the
workplace to avoid accumulation
of asphyxia, toxic, flammable
gases. No flame. No smoking.



AN TOAN CHAI KHi co e

Safety in co cylinders storage

Location Signage
. Nosmnldnq area

* No unauthorised
. Hm—ﬂghﬂng oqulpmant

Training & Instruction Lighter than Air

6. Tai cac khu vwe lwu triv, can
phai the hién biéu twong
nguy hiém cua tirng loai khi
va cac canh bao nguy hiém
khac theo MSDS cua tirng
loai khi.

In storage areas, it is necessary to
show the hazardous pictograms of
each gas and other dangerous
warnings in accordance with its
MSDS.

'Flammable' * Flammable * /Inert /Inert|" Propane’| | Propane’
o e I T
i) i ; 3 3

wimtmumemufull
Store toxic cyfinders out the way of day to day activity
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AN TOAN TRONG
VAN CHUYEN VA
SU DUNG

Safety when handling &
using gas cylinders

SUY NGHI
TRUOC KHI
THUC HIEN

|

\  Think before
Qact

2222222222



RUI RO KHI VAN CHYEN VA SU’ DUNG

Risk of manual handling & using

Nang vat nang
Lifting Heavy Objects

Nang hoac mang vac
vat nang co thé gay
cang thang cho cot
sbng, khép va co.
Lifting or carrying
heavy loads can strain
the spine, joints, and
muscles.

Nov 28, 2025

TR
w

Y}

Chuyén doéng lap
lai.
Repetitive Movements

Lap di lap lai cung mét
déng tac co thé gay mai
co, viém gan va chan

thwong do céng thang.
Repeated movements
may cause muscle
fatigue, tendonitis, and
strain injuries.

Thiét bi qua tai

va hong héc

Equipment Failure &
Overloading

L&i co hoc hodc qua
tai c6 thé khién vat
nang roi hoac lat.
Mechanical faults or
overloading may

cause dropped loads
or overturning.

.

Tai trong khong
c6 dinh
Poor Load Securing &
Grip

Tai trong khoéng 6n dinh
hodc khong dwoc cb
dinh chic chan cé thé
bi dich chuyén hodac roi
trong qua trinh xt ly.
Unstable or poorly

secured loads may shift
or fall during handling.

AIGAVN-TM-021_0'ng dung va An toan déi véi khi CO | Application & Safety for CO gas

Va dap, Ket,
Trwot, Vap, Nga
Struck-by, Caught-

between &
Slips/Trips/Falls

Nguwdi lao dong coé thé
bi va dap, ket gitra thiét
bi hoac ngad do vé sinh
kém.

Workers may be struck,
caught between
equipment, or fall due to
poor housekeeping.
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NGUYEN TAC PHONG NGU'A CHAN THUONG DO W

General Principle: Preventing Manual Handling Injuries

01 Giam thao tac thu cong Reduce Manual Handling
Thiét ké va 1ap dat cac giai phap tw dong dé gidm hodc loai bd thao tac thi cong.
Design and install automation to reduce or eliminate manual handling.

0 Giam doan dwodng phai xtr ly thu cong Minimize Handling Distance
Gidm khodng cach thao tac va dung thiét b hd tro co’ hoc dé giam strc ngudi.
Shorten handling distances and use mechanical aids to reduce effort.

03 Nghién clru va dao tao céng thai hoc Ergonomicsand Training
Thwe hién nghién ctiru cdng thai hoc, hwéng dan va dao tao thao tac an toan.
Conduct ergonomic studies, give clear guidance, and train safe handling.

04 Trang bj d6 bao hé lao déng phu hop PPE
Cung cép phu hop
Provide PPE before work.
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NGUYEN TAC PHONG NGU'A CHAN THUONG DO

General Principle: Preventing Manual Handling Injuries

01 Giam thao tac thu céng Reduce Manual Handling

Thiét ké va 1ap dat cac giadi phap tw dong dé gidm hodc loai bd thao tac thi cong.

Design and install automation to reduce or eliminate manual handling.

Vi du

For example

Bang tai tai kho hang
Conveyors hardgoods warehouses

Lap dat hé thdng phan loai chai
khi tw déng tai cac co s&
Automated cylinders sorting installation
in facilities

Nov 28, 2025
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NGUYEN TAC PHONG NGU'A CHAN THUONG DO @

General Principle: Preventing Manual Handling Injuries

02 Giam doan dwdng phai xr ly tha céng Vinimize Handling Distance
Gidm khodng céch thao tac va dung thiét bi hd tro co hoc dé giam sirc ngudi.
Shorten handling distances and use mechanical aids to reduce effort.

M6t vai vi du

Some examples include:

« Ban néang
Lifting tables

« Xe day chai l&én ciu thang
Lectrical stairwalkers

« Co&lé dong mé van
Pneumatic wrench to close valves

Nov 28, 2025 AIGAVN-TM-021_0'ng dung va An toan déi véi khi CO | Application & Safety for CO gas 31



NGUYEN TAC PHONG NGU'A CHAN THUONG DO

General Principle: Preventing Manual Handling Injuries

03 Nghién clru va dao tao céng thai hoc Ergonomics and Training
Thwe hién nghién cleu cdng thai hoc, hwédng dan va dao tao thao tac an toan.
Conduct ergonomic studies, give clear guidance, and train safe handling.

* Cung cap hwéng dan ré rang
va dao tao moi ngudi vé cac
phuwong phap xt ly tbt.

Provide clear instructions and train
people on good handling practices.

* Pé dat hiéu qua, ngudi lao
dong phai thwc hanh cac déng
tac va tw thé dung.

To be effective, trainees must
practice the right movements and
postures.

Nov 28, 2025
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NGUYEN TAC PHONG NGU'A CHAN THUONG DO

General Principle: Preventing Manual Handling Injuries

04 Trang bi PPE
Cung cip PPE phu hop khi lam viéc.
Provide PPE before work.

DPanh gia cac thiét bi bao hé ca nhan cé phu
hop cho viéc str dung:

Assess the appropriate personal protective equipment
to be used:

* Gang tay bdo hd va gang tay chéng
trwot,...
Protection and grip gloves,...

* Giay bao vé xwong ban chan va ngén
chan
Metatarsal and toe protection shoes
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RUI RO KHI VAN CHUYEN BANG XE

Risk of mechanical handling

Nguy co va cham
Collision Hazards

Va cham v&i ngudi, vat thé
hodc phwong tién do tdm nhin
kém hay chay qua téc do,
thwong gay thwong tich
nghiém trong

Collisions with people, objects,
or vehicles due to poor visibility
or speeding often cause serious
injuries.

Hang héa roi/Mat tai
Load Falling / Load Loss

Hang hoéa khong cb dinh hodc
mat can bang cé thé roi, dé
hoac gay thwong tich cho
ngwdi xung quanh.

Unsecured or unbalanced loads
may fall, crushing or injuring
nearby workers.

Héng héc thiét bi

Equipment Failure

Thiéu bao tri c6 thé gay héng
phanh hoadc hé théng thay luc,
lam tang nguy co tai nan.

Poor maintenance can cause
brake or hydraulic failure,
increasing accident risks.

Hanh vi khéng an toan
Unsafe behavior

Chay qua téc do, ché qua tai
hodc mét tap trung cé thé gay
mat kiém soat. Ngwoi van hanh
phai tuan tha nghiém quy tac an
toan.

Speeding, overloading, or
distraction can cause loss of
control. Operators must strictly

follow safety rules.
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NGUYEN TAC PHONG NGUA CHAN THUONG KHI VAN CHUYEN BANG XE W

General Principles to Prevent Mechanical Handling Injuries

01 Tach biét ngwei va thiét bi Separate People and Machines
Dung bién phap béo vé: Thiét lap quan ly giao thédng va rao chan vat ly.
Use collective protections such as traffic control and physical barriers..

02 Str dung thiét bi phtt hop Use Proper and Ready Equipment
Chon dung thiét bi, d@m bao sén sang, hang dat dung vi tri va dwdng di chuyén an toan.
Use the right, ready equipment; ensure proper load positioning and safe travel paths.

03 Dao tao va chirng nhan Training and Certification
Dao tao, danh gia nang lwc va chirng nhan van hanh thiét bi theo quy dinh dia phwong
Train, assess competency, and certify operators per local requirements.

04 Trang bi thiét bi canh bao an toan Equip Safety Warning Devices

Trang bj tin hiéu canh bao bang hinh anh va am thanh dé& nguwdi khac dé nhan biét vi tri.
Fit visual and audible warning signals to make your presence clear to others.
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NGUYEN TAC PHONG NGUA CHAN THUONG KHI VAN CHUYEN BANG XE @

General Principles to Prevent Mechanical Handling Injuries

01 Tach biét ngwei va thiét bi Separate People and Machines
Dung bién phap bao vé tap thé nhw quan ly giao thédng va rao chén vat ly.
Use collective protections such as traffic control and physical barriers..

Mot s6 vi du vé bao vé tap thé gom:
Some examples of collective protection include:
®* Raocanvatly
Physical barriers
* Lbi di dwoc danh dau cho ngudi va phuong
tién
Marked paths for people and vehicles
® Ctrara vao dé ngan chan giao théng cat
ngang
Doors to prevent cross-traffic
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NGUYEN TAC PHONG NGUA CHAN THUONG KHI VAN CHUYEN BANG XE W

General Principles to Prevent Mechanical Handling Injuries

02 Str dung thiét bi phu hop Use Proper and Ready Equipment

Chon dung thiét bi, d@m bao san sang, hang dat dung vi tri va dwdng di chuyén an toan.
Use the right, ready equipment; ensure proper load positioning and safe travel paths.

Chuan bj dung cach khong chi la biét nén nhac pallet nao, gom: o A X
Proper preparation is not just knowing what pallet to pick up. It includes: L | DAILY FORKLIFT
R INSPECTION

* WHEELS & TIRES
® FOR LOOSE PARTS OR LEAKS

= BRAKE & TRAMSMISSION
FLUIDS

* RADIATOR LEVEL, ENGINE
OIL AND HYDRAULIC OIL

® Lwa chon thiét bi phu hop cho cong viéc
Selecting the right equipment for the job

® Kiém tra kj lwéng thiét bi
Conducting a thorough inspection of the equipment

® Dam bao hang hdéa dwgc van chuyén 6n dinh, an toan va dwoc bo tri * BATTERY ELECTROLYTE
hop ly dé di chuyén,

Ensuring that the load carried is stable, secure and positioned for travel,

* MAST CHAINS &
HYDRAULIC DRIVE

& LAMPS, LIGHTS
& MIRROR3

® INSTRUMENTS
& PEDALS

®* Pam bao duwdng di chuyén khéng c6 nguy hiém, bao gdbm ca mat dat
Making sure the path of travel is free of hazards, including the ground itself
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NGUYEN TAC PHONG NGUA CHAN THUONG KHI VAN CHUYEN BANG XE M

General Principles to Prevent Mechanical Handling Injuries

03 Pao tao va chirng nhan Training and Certification
DPao tao, danh gia nang lwc va chirng nhan van hanh thiét bi theo quy dinh dia phwong
Train, assess competency, and certify operators per local requirements.

DPao tao va Chirng nhan la can thiét
Training and Qualification of users are essential.
* M®éi loai thiét bj déu yéu cau dao tao ngudi dung cu thé va

danh gia nang lwc thyc hanh
Each type of equipment requires specific user training and hands-on
competency review

* Quy dinh dia phwong thwong yéu cau chirng nhan, dac biét 13
ddi véi nguoi lai xe nang
Local regulations often requires certification especially for forklift drivers
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NGUYEN TAC PHONG NGUA CHAN THUONG KHI VAN CHUYEN BANG XE M

General Principles to Prevent Mechanical Handling Injuries

04 Trang bi thiét bi canh bao an toan Equip Safety Warning Devices

Trang bj tin hiéu canh bao bang hinh anh va am thanh dé nguoi khac dé nhan biét vi tri.
Fit visual and audible warning signals to make your presence clear to others.

Trang bi thiét bi an toan sé gip moi ngwoi gilr khoang
cach an toan. Vi du:

Outfitting equipment with safety devices will help others to keep a safe
distance . For example:

* Pén chiéu sang chu vi trén xe nang
Perimeter lighting on forklifts
®* Cam bién tiém can
Proximity sensor
® Canh bao lui
Backup alarm
* Camera IUi c6 thé gilp tai xé biét vi tri clia ngwdi khac!
Back-up cameras can help drivers know where others are!
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QUY DINH AN TOAN S’ DUNG CHAI KHI

Safety rules for gas cylinder use

/ -
4 ’
(1 2 ©
Pam bao cac chai khi ad-
Ngay lap téc nglng s duwoc cd dinh chic chan Mac thiét bi bao ho
dung bat ky thiét bi nao bi va git & vi tri thédng ca nhan
phat hién ro ri. ding. Wear personal
Immediately ~ remove  from Make sure the cylinders are protective equipment
service any equipment that’s properly secured and are (PPE).

@und to be leaking.

/ Kkept in an upright position.

\_

A4
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S dung xe day hoac
gia d& binh gas dé van
chuyén binh gas, thay vi
lan chung trén mat dat.

Use a gas cylinder cart or

stand to transport cylinders,
rather than rolling them on the

Kground. j

Nov 28, 2025

QUI BINH AN TOAN S’ DUNG CHAI KHi

Safety rules for gas cylinder use

Cb dinh binh gas dé tranh
bi @6 hodc va dap.

Secure gas cylinders to
prevent them from falling over
or being knocked over.

\_ J

‘0

kand review the SDS.

Lubn dam bao ban doc
nhan,biét rd d&c tinh cda
khi gas va xem ky Bang
D@ Liéu An Toan (SDS).

Always ensure you read the
label, know the gas properties,
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KHONG BAO GIO che gi
hw hdng, nhiém ban, chay
hé quang hodc cb gang sira
chira chai khi

NEVER conceal damage,
contamination, arc burns, or

Nov 28, 2025

QUI BINH AN TOAN S’ DUNG CHAI KHi

Safety rules for gas cylinder use

KHONG BAO GIO di
chuyén chai khi bang cach
lan.

NEVER move cylinders by
rolling them on their side.

kattempted repairs to a cylinder. /

\_ 4

KHONG BAO GIO thao,
thay ddi hoac che nhan
hoac ky hiéu trén chai
khi.

NEVER remove, alter or cover
cylinder labeling or markings.
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KHONG BAO GIO tron
khi khi ban khéng hiéu
ré dac tinh cda chung.

NEVER mix gases when you
do not understand their

characteristics.

QUI BINH AN TOAN S’ DUNG CHAI KHi

Safety rules for gas cylinder use

/
11
KHONG BAO GIO cét gitr
chai khi & noi chung co
thé trd thanh moét phan
ctia mach dién.

NEVER store cylinders where
they can become part of an

\_ /

Nov 28, 2025

KHONG BAO GIO van
chuyén chai khi trong khéng
gian han ché trén xe 6 t6
NEVER transport cylinders in
confined areas in car.

Q/ectrical circuit. /

\_ /
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AN TOAN KHi CO TAI NOI LAM VIEC

Carbon monoxide safety at work

iy

An toan khi co trong m0| tru'dng lamviéc
Carbon zmd. Safety at Work

Oct 16. 2025 ; y \ "t AIGAVN-VDA-004

AIGAVN-VDA-004
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https://www.youtube.com/watch?v=jrqoE8rRakc&list=PL5ZYFtR1vyZhEE62KvoaxofH-vAIZh9fW&index=2
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AN TOAN KHi CO TAI NHA

Carbon monoxide safety at home

AVH N gy e 4
@ Oavcen ™ | ¢ 08 o - .
Carbon Monoxide—jrheiSilent ,,K\tller /

Sep 25, 2025 * - AIGAVN-VDA-003

AIGAVN-VDA-003
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1

N

. An toan chai khi nén (AIGA VN)
SAFETY FOR COMPRESSED GAS CYLINDER (AIGA VIETNAM)

. Sb tay an toan khi (Air Liquide)

w

AIRGAS SAFETY BOOKLET (AIR LIQUIDE COMPANY)
. KHI CARBON MONOXIT (CO)-VIEN KHOA HOC AN TOAN VE SINH LAO DONG

. Thwe hanh thao tac an toan chai khi dé bao dam mdi trirdng an toan trén tau

PRACTISE SAFE HANDLING OF GAS CYLINDERS TO ENSURE A SAFE ONBOARD ENVIRONMENT

. 10 meo an toan cho chai khi

10 TIPS FOR CYLINDER SAFETY

. An toan chai khi

N

GAS CYLINDER SAFETY

. VAn chuyén va s dung chai khi nén

TRANSPORT AND USE OF COMPRESSED GAS CYLINDERS - NUS CHEMISTRY

. Thao tac va lw trir chai khi - Singapore

CYLINDER HANDLING & STORAGE - SINGAPORE
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https://aigavn.com.vn/wp-content/uploads/2022/02/AIGAVN-SA-002_Safety-for-compressed-gas-cylinder-H.pdf
https://aigavn.com.vn/wp-content/uploads/2022/02/AIGAVN-SA-002_Safety-for-compressed-gas-cylinder-H.pdf
https://www.airgas.com/medias/MCM-028-1-.pdf?context=bWFzdGVyfHJvb3R8MTEyMTM0MHxhcHBsaWNhdGlvbi9wZGZ8aDFmL2g5Mi8xMTU0NTU2NDE1MTgzOC5wZGZ8M2JjNmMyZmEzMGUzMmVmOWNjNDdhY2IzYzA1ZWVmNmUxNDEyMzM0NDgxOGIyMDdmMzMwODhlN2UwZDc5NWJjMQ
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https://ehs.oregonstate.edu/sites/ehs.oregonstate.edu/files/pdf/si/gas_cylinder_safety_si.pdf
https://ehs.oregonstate.edu/sites/ehs.oregonstate.edu/files/pdf/si/gas_cylinder_safety_si.pdf
https://chemistry.nus.edu.sg/health-safety/more-safety-information/prepared-risk-assessment-for-equipment-and-procedures/transport-and-use-of-compressed-gas-cylinders/
https://chemistry.nus.edu.sg/health-safety/more-safety-information/prepared-risk-assessment-for-equipment-and-procedures/transport-and-use-of-compressed-gas-cylinders/
https://chemistry.nus.edu.sg/health-safety/more-safety-information/prepared-risk-assessment-for-equipment-and-procedures/transport-and-use-of-compressed-gas-cylinders/
https://chemistry.nus.edu.sg/health-safety/more-safety-information/prepared-risk-assessment-for-equipment-and-procedures/transport-and-use-of-compressed-gas-cylinders/
https://www.wks.com.sg/user-info/cylinder-handling-and-storage/
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https://www.wks.com.sg/user-info/cylinder-handling-and-storage/
https://www.wks.com.sg/user-info/cylinder-handling-and-storage/
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Meo AN TOAN khi lam viéc vé&i

CHAI KHi CONG NGHIEP

Industrial gas cylinders

Kiém tra
diéu kién
chai
Check
cylinder’s
condition

Bao dam chai khi duoc

lwu trir dung cach
Ensure cylinders are stored
correctly

J

Q&A

Ludn biét ban dang
lam gi

Always know what you
are handling

Str dung ky
thuat nang va
thao tac tha
cong an toan
Use a safe and
manual handling
technique
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XIN CHAN THANH CAM O'N BAN DA SU’ DUNG TAI LIEU CUA AIGA VIET NAM BE THAM KHAO VA
HUONG DAN CHO NHU'NG NGU'O1 DANG 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 PANG LAM VIEC VA PAT NUOC BAN DANG SONG
Please work and compliance with safety rules and legal requlations while working in industrial gases field

to reduce incidents/accidents for yourself, your working place and your country
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Thank you!
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