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TUYEN BO TU CHOI TRACH NHIEM

Tat cd cac an pham cta AIGA VN hodc mang tén AIGA VN déu chira théng tin bao
gdm hudng dan thuc hanh, ap dung quy trinh an toan, théng tin kj thuat, qui
dinh phap luat, sy kién khac dugc thu thdp tir cdc nguén ma AIGA VN cho la
dang tin cdy va / hoac dua trén thong tin ky thuat, an toan va kinh nghiém hién
¢4 san ti cac thanh vién cla AIGA VN vao ngay phat hanh

AIGA VN khéng bao dam ciing nhu khdong chdp nhan bat ky trach nhiém phap ly
nao vé tinh chinh xac, day dd hodc dung dan cda théng tin cé trong cac 4an pham
nay. Mac du AIGA VN khuyén khich nguwdi dung dé tham khdo hodc dp dung
chung trong céng viéc cua minh, nhwng viéc tham khao hodc ap dung la hoan
toan ty nguyén va khéng rang budc.

AIGA VN khong kiém soat bat ky diéu gi lién quan dén hiéu suat hodc dién giai
sai, st dung hop ly hoac khdong hop ly bat ky théng tin hodc dé xudt nao trong
cac an pham clha AIGA VN bdi bat ky cd nhan hodc t6 chirc nao (bao gbm céc
thanh vién AIGA VN). Tuy nhién, AIGA VN khuyén cdo nguoi dung khong chinh
stra, thay d6i ndi dung va st dung an pham cla AIGA VN khéng ding muc dich,
va AIGA VN tl chdi rd rang bat ky trach nhiém phap ly nao lién quan dén viéc
nay.

Cac 4n pham cda AIGA VN phdi duoc danh gia dinh ky va nguoi dung duoc cdnh
bdo dé céd dwoc an ban mdi nhat
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DISCLAIMER

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

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

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

AIGA VN’s publications are subject to periodic review and the users are cautioned
to obtain the latest edition.
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Khi Oxi hda (~0.6 Oxy), ho tro’ sw chay manh liét
Oxidizing gas (~0.6 oxygen equivalent), strongly supports combustion m
Khi gay ngat, khong ho tro’ sw song.
PROPERTIES AND APPLICATIONS Asphyxiant gas, does not support life.
« Tiép xtc qua murc c6 thé gay hai cho sirc khoe
Overexposure may be hazardous to health.
* N,O & diéu kién van hanh binh thwéong 1a 1 chat twong doi bén virng
\~"------------------- ~. vaondinh
Hoéa hoc / Chemical :. Under normal operating conditions, N;O is relatively stable and inert.

_~ « O 1 s6 diéu kién nhat dinh, N,O bi phan hly tao nén sirc tan pha

manh mé
Under certain conditions, N,O can decompose violently with destructive force.

e Khi khdong mau — Colorless gas
e Mui ngot — Sweet odor
* Nhiét do s6i: -88.3°C (-127°F)
S Boiling point: -88.3°C (-127°F)
Khdi lwong riéng long: 1,227 kg/m?3 (76.6 Ib/ft3) @ -88.3°C
—————————————————— - Liquid density: 1,227 kg/m? (76.6 Ib/ft3) @ -88.3°C
* Nang gap 1.5 lan khong khi | 1.5 times heavier than air
* PO tan trong nuwérc: 1.5 g/L @15°C
Water solubility: 1.5 g/l @15°C
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 La khi nha kinh manh gap 273 lan CO, (theo IPCC 2021, tinh trén 100
nam)

A greenhouse gas 273 times stronger than CO, (IPCC 2021, 100-year time
~ ------------------- ~ horizon)
A 5 ¢ S WK '\ ¢ Gay suy giam tang ozone Contributes to ozone layer depletion
J ; _If[‘: _hft'?_ E(_Ii‘_h_{_c_;rlf’ * Lwong phat thai tir nganh cong nghiép khi rat nhd, khéng giy anh
o BV hudng dang ké dén mdi trwong.

Emissions from the industrial gas sector are minimal and not considered

environmentally significant.
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.|} PAC TINH VA UNG DUNG
PROPERTIES AND APPLICATIONS

Kha ning hé tro’ s chay ctia N,O

N,O support conbustion
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.|} PACTINH VA UNG DUNG
PROPERTIES AND APPLICATIONS
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Thuwc pham Y Té & Nha Khoa
Food Medical & Dental
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Nganh Cong Nghiép Oto Cong nghé Ban Dan va Pin Ning Lwong
Automotive Industry Semiconductor and Solar Battery Technology
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>3 AN TOAN SAN XUAT N,0

SAFETY IN N,O PRODUCTION

Phwong Phap San Xuat N,O

N,O Production Method

ap Chinh (Cong nghiép)

Thermal Decc

@ Nhiét Phan Amoni Nitrat

Ammonium Nitrate Decomposition

NH4NO3 - Nzo + 2H20

p Khac (Quy mo nho)

Other Methods (

Thu héi tir qua trinh san xuat axit Adipic
Recovery of Adipic Acid Production Process
Oxy héa NH; vé@i xuc tac

Oxidation of NHs with Oxygen
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>3 AN TOAN SAN XUAT N,0
SAFETY IN N,O PRODUCTION
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Nhiét phan Amoni Nitrat

Ammonium Nitrate Decomposition

Phan trng mong mudn:

Desired Reaction:

NH,NO,— N,O + 2H,0 A H=-315 Btu/lbm (=59 KlJ/g-mol)

Phan &rng Phan Ly khéng mong mudn:

Undesired Side Reaction:

NH,NO;=> NH, + HNO, A H = +860 Btu/Ilbm (+159.9 KJ/g-mol)

* Phan trng Phan ly tang khi nhiét do > 210°C
The side reaction occurs significantly above 210°C.

e Néu nhiét do tiép tuc ting khong kiém soat, thoat khi khéng tot
sé& dan dén phan hay khéng kiém soat cia NH,NO, => N&
If the temperature continues to rise uncontrollably and gas escape is
inadequate, it may lead to uncontrolled decomposition of NH4sNOs,
resulting in an explosion.
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Figure 1—Scheme of nitrous oxide production
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>3 AN TOAN SAN XUAT N,0
SAFETY IN N,O PRODUCTION

nitrate

Ammonium Nitrate Decomposition /
_/’

Nhiét phan Amoni Nitrat =

A - MOI NGUY CHINH PRINCIPAL HAZARDS:

1. NH,NO, — Nguy co’ n6 kho chira Warehouse explosionrisk
Chat oxy héa manh, dé chay né khi ti€p xuc chat chay hodc nhiét-ap cao

Strong oxidizer, prone to explosive decomposition with combustibles or high heat-pressure

2. Mat kiém soat nhiét Lost of temperature control in Reactor

Phan (rng tda nhiét, khi nhiét do tang 10°C, téc d6 phan (rng tang gap do6i (theo quy

";E

tac Arrhenius), dan dén v& reactor néu lam mat khong hiéu qua.

Exothermic reaction; a 10°C temperature rise doubles the reaction rate (per Arrhenius rule),

o -
-y

hod o B ssssnene "eserew

risking reactor failure if cooling is inadequate. o S
: AR A u
Hinh 1. Hinh énh vu né kho NH,NO, tai Beirut — Li Bdng

NH,NO, Storage explosion at Beirut - Lebanon
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>3 AN TOAN SAN XUAT N,0
SAFETY IN N,O PRODUCTION

3. St dung nguyén liéu tinh khiét va vé sinh thiét bi

Use pure raw materials and oxygen-clean equipment

Nhiét phan Amoni Nitrat =

Nguyén liéu NH;NO; phai tinh khiét, khong nhiém dau m&; thiét bj phai
Ammonium Nitrate Decomposition /’ dwoc Iam sach theo tiéu chuan oxy dé tranh nguy co’ chdy né.
——” NH4sNOs must be pure and oil-free; equipment cleaned to oxygen service

B - BIEN PHAP AN TOAN SAFETY MAESURE standards to prevent fire hazards.

4. Lap dat cac I&p bao vé chdng qua ap da tang

1. Kho chira dat chuan . .
Install multilayer overpressure protection systems

Storage meets standard
Thiét k& hé thdong b3o vé ap suat gébm: Van an toan, Pia nd, Hé thong

Kho chira NH4NO; can tudn thi quy chuan QCVN 01:2019/BCT vé an lam mat khan cap, Hé thong gidam sat ap suat va nhiét do lién tuc, canh
toan trong san xudt, bao quan, van chuyén, st dung, tiéu huay vat bdo va tw déng ngat khi viro't ngudng an toan.

liéu né cédng nghiép va b3o quan tién chat thudc no Design pressure protection systems including: Pressure relief valves, Bursting disks,
The storage of ammonium nitrate (NHzNOs) must comply with the QCVN Emergency cooling water, Continuous pressure and temperature monitoring with
01:2019/BCT regulation on safety in the production, testing, acceptance, alarms and automatic shutdown on safety limit exceedance.

storage, transportation, use, disposal of industrial explosives, and the storage
of explosive precursors
’ ) 5. Dao tao nhan vién va lap ké hoach &rng phé sv co
2. Kiem soat nhiét do va ap suat nghiém ngat Personnel training and emergency preparedness

Strict temperature and pressure control R . . X . . o L
Dao tao nhan vién vé quy trinh an toan, x ly sw ¢6; chuan bi thiét bi

) chira chdy va ké hoach so’ tan.
Duy tri nhiét qé phan (rng trong khoang 190-250°C, sir dung hé thong Train personnel on safety procedures and emergency response; prepare firefighting
lam mat da cap va cam bién tw ddng dé ngan nglra runaway reaction. equipment and evacuation plans.
Maintain reaction temperature between 190-250°C, employing multi-stage
cooling and automatic sensors to prevent runaway reactions.
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>3 AN TOAN SAN XUAT N,0
SAFETY IN N,O PRODUCTION

TEMPERATURE C

Suw phan huy cua N,O

Decomposition of N,O ~18 38 93 149 204 260 316
1000
Phan irng hoa hoc: chemical Reaction: 450 \\
» oA 1/2 in Pjpe
2N,0 — 2N, + O, + Tda nhiét/heat - \ r i

700 \
600 \

D3c Piém Phan Hay N.O Characteristics of N.O Decomposition

* Phan &ng phan hay N,O dién ra manh mé khi két ho'p cac diéu kién cu thé

AV Vs n S N £ Y2 ya £ ~nN £ ﬁ
vé ap suat, nhiét do va kich thuwéc dwong ong (Hinh 1). 500 -~
N,O decomposition occurs intensely under specific conditions of pressure, T <00 \ —1|in Pipe - s
temperature, and pipe dimensions (Figure 1). o & o sl ‘ S

Ll m IPG N
* Phan rng téa nhiét cao, cé kha nang ty duy tri. < 300 \Q x s T 194
-2 in Pipsd
The reaction exhibits high exothermicity with self-sustaining capability. 7 200 - & \( 12.6 %
. . , - ~ \\;&‘1 6[In Plpe a7
* Ty lé ap suat sau/trwdc phan irng: 10:1. a \ .| L
100  — 58 o<
Pressure ratio post- to pre-reaction: 10:1. N o.
° 2 2?2 ’ u en 2 7N PN 7 ~ N PN ~ 0 0
Xay ra o pha khi, dac biét o diéu kién ap suat va nhiét doé cao. : ein s %0 250 500 = e
Occurs in the gaseous phase, predominantly at elevated pressure and temperature. TEMPERATURE F
« Toc do lan truyén phan ng cham (chi dat 1/30 so v&i propane, dé kiém
soat va dap té't), Hinh 2. Nguéng lan truyén phdn trng phén huy N,O theo CGA (Compressed Gas Association) -
Reaction propagation velocity is low (1/30 of propane), facilitating control and N20 Decomposition Propagation Threshold according to CGA

extinguishment.
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>3 AN TOAN SAN XUAT N,0
SAFETY IN N,O PRODUCTION

Suw phan huy cua N,O

Decomposition of N,0 Bién phap an toan

Safety Measures
Cac nguyén nhan gay phan huy N,O
suy &ay p L 1. Khéng d& bom chay kho
Causes of N.O Decomposition Do not allow the pump to run dry
2. Lap van chdng chdy ngwoc & dau hat ctia bom

1. May bom chay kho Install a flame arrestor at the pump suction
Dry-running pump

3. Cai datlién dong bao vé
2. Cong viéc phat sinh nhiét Install protective interlocks
Hot work . .
4. Kiém soat diéu kién van hanh
3. Nén khi dot ngot (nén doan nhiét) Control operating conditions

Sudden gas compression (adiabatic compression) 5. Tranh nén nhanh (d¢ dot ngot)
. Tranh nén nhan ong van dot ngo

4. Tinh dién Avoid rapid compression (e.g., sudden valve closure)

Static electricity 6. Ngin ngira tap chat

5. Hydrocarbon dé chdy, vat liéu chdy, hat kim loai c6 thé lam gidam Prevent contamination
nguo'ng phan huy
Flammable hydrocarbons, combustible materials, and metal particles can
lower the decomposition threshold

7. Lam sach thiét bj theo tiéu chuan khi oxy
Clean equipment according to oxygen service standards

8. Bao tri an toan
Perform safe maintenance

July 25t , 2025 AIGAVN-TM-019_An toan doi vai khi N,O / Safety for N,O 12



AN TOAN CHIET NAP, LU'U TR VA VAN CHUYEN N,O

SAFETY IN N,O FILLING, STORAGE AND TRANSPORTATION
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Hwé'ng dan an toan khi chiét nap N,O
Safety Guidelines for N>O Filling

Khéng d& AM XAM NHAP vao chai N,O - giy 3n mén, c6 thé din dén né.
Do not allow moisture to enter N,O cylinders — it may cause corrosion and lead to explosion.

Chi dung CAN DO DE BIET LUQNG N,O, khéng dwa vao ap suit.
Use weight measurement only to determine the amount of N,O, not pressure.

N.O dwoc nap & thé 1ong, ap suat cao - tuyét d6i KHONG NAP QUA MU'C (nguy co’ v& chai).
N>O is filled as a liquid under high pressure — never overfill the cylinder (risk of rupture).

The cylinder must have a valve with a built-in rupture disc. If the disc ruptures — evacuate the area and wait

Chai PHAI CO VAN TiCH HOP DIA NO an toan. Néu dia né xi - r&i khéi khu v, che chai xa hét. @
until the cylinder is fully vented.

.

® KHONG TRON N,O vé&i KHi DE CHAY = nguy co né manh.

Do not mix N>O with flammable gases — risk of violent explosion.

AIGAVN-TM-019_An toan doi vai khi N,O / Safety for N,O
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AN TOAN CHIET NAP, LU'U TR VA VAN CHUYEN N,O

SAFETY IN N;O FILLING, STORAGE AND TRANSPORTATION

T? Lé Chiét Nap NZO N,O Filling Ratio

1. Poi v@i chai khi Cylinder Filling

* Dinh nghia Definition : ‘

Ty lé chiét nap = Khdi lwg'ng N,O / Dung tich nwéc cua chai

Filling ratio = Mass of N,O / Water capacity of the cylinder

* Bang ty lé chiét nap toi da theo ap suat thur:
Maximum filling ratio by test pressure:

180 0.68
225 0.74
250 0.75

Table 1. Bang ty |é chiét nap toi da theo ap suat thir:

Maximum filling ratio by test pressure:

July 25t , 2025

2. Doi v&i boén chira Tank Filling

o

Fo¥e!

* Ty lé chiét nap thwéng goi la “dd day” (%) ctia bon.

Filling ratio in tanks is expressed as “filling degree” (% of tank volume).

* Gidi han dé day an toan: T6éi da 95% (khi khéng co quy dinh dia
phwong ro rang)
Maximum safe filling degree: 95% (if no local regulation applies)

N,O

Confainer 40 —

Pressura
(bar)

Hinh 3. Thé tich chiét nap an toan cho bon chira N,O 4p suat 22 bar

80 — Pressure Relief Device Setting
60 — \
Unsafe Region \
20 — I T ///_/
= . - > — ‘safe Region - =,
10 1 =~ uGua fias ~space To—expand) ”j/’—:— .
0 —= 1 [ 1 | | T | |
—26 —24 —22 =20 —18 —16 -14 -12 -10

LN,O Filling Temp. C°

Safe filling volumes for 22 bar nitrous oxide storage tanks

AIGAVN-TM-019_An toan doi vai khi N,O / Safety for N,O
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AN TOAN CHIET NAP, LU'U TR VA VAN CHUYEN N,O

SAFETY IN N,O FILLING, STORAGE AND TRANSPORTATION

Huéng dan an toan khi lwu trir N,O
Safety Guidelines for N>,O Storage

1. Khéng dé ddu m& dinh vao thiét bi chira N,O.
Do not allow oil or grease to come into contact with N,O storage equipment.
2. Chi dwoc lam néng pha ldng trong bon, khéng lam néng pha khi
- tranh nguy co’ phan huay né N,O.
Only heat the liquid phase in the tank, never the gas phase —> to avoid the risk of N,O decomposition and

explosion.
i 3. Khoéng dwoc dé N,O tiép xuc véi vat liéu dé chay, kim loai hoat ddong cao (Al, Mg) hoic bui
> kim loai.

Avoid contact between N:O and flammable materials, reactive metals (Al, Mg), or metal dust.
4. Yéu cau ghi chép, theo ddi xuat - nhdp N,O
It is required to maintain records and monitor the storage, import, and distribution of N,O.

&N
. Kho Iwu tri¥ N,O phai tuan thu:
- QCVN 05:2020/BCT — Quy chuan k{ thuat quéc gia vé an toan kho chira hda chat
National technical requlation on safety of chemical storage warehouses
- TCVN 5507:2002 - Quy pham an toan trong bao quan, van chuyén va st dung hda chat nguy hiém.
Safety code for the storage, transportation, and use of hazardous chemicals
- Cdng van 2305/BYT-DP (2023) - Pon vi y té phai quan ly chiat kho chira, khong dwoc dé ro ri, that thoat N-O.
Medical facilities must strictly manage N>O storage to prevent leakage and loss.
- Chi dao 1264/TTg-KGVX (2023) - Tang cuwdng thanh tra vé ha tang kho chira, hoé so’ kiém soat nhap-xuat, ddm
bao khong that thoat khi cuoi ra cong dong.
Strengthen inspections of storage infrastructure and import-export records to prevent N,O leakage into the
community.

July 25t , 2025 AIGAVN-TM-019_An toan doi véi khi N,O / Safety for N,O 15



AN TOAN CHIET NAP, LU'U TR VA VAN CHUYEN N,O

SAFETY IN N,O FILLING, STORAGE AND TRANSPORTATION

Hwé'ng dan an toan khi van chuyén N,O
Safety Guidelines for N,O Transportation

N ' /, 3 ; Bi€u trwng - Bao hiéu nguy hiém
:._ w T\ Hazardous Pictogram - Signal
& L N _

EMERGENCY

Phuong tién PCCC Chai xép dirng, cd dinh, ddy ndp  Thiét ké bom chéng chay khé  S3n ¢6 Huéng dan irng
Firefighting equipment Cylinders upright, secured, and 13 bit bubc. ph6 khan cp.
capped Pump must be designed to prevent ~ Emergency response
dry running instructions available
”é“%‘" Gt el L — GCN dao tao an toan/
q}} GIAY PHEP LAI XE/DRIVER'S LICENSE héa chat
e S8 GPLX: 123456
o Togpikte Safety/Chemical training
s i certificate
sidila, — Giay kham sirc khée
Ok ngu e clp . .
L T k,@r' Medical certificate
Material Safety b — Trang bi BHLD / PPE
Data Sheets e Chgdvi o g hl /
Khong dau m&. Chi dung Phiéu an toan Gidy phép van chuyén  Bang ldi xe
vat liéu chiu Oxy héa. hda chat hang nguy hiém. Driving license
No oil. Use only oxidizer- Dangerous goods
compatible materials transport license

July 25t , 2025 AIGAVN-TM-019_An toan doi véi khi N,O / Safety for N,O 16



RUI RO KHI LAM DUNG N,O

RISKS OF N,O ABUSING

Moi nguy doi v&i Strc Khoe
Health Hazards

1. Tac dong cap tinh (ngan han):
Acute (Short-Term) Effects

L

* Gay dau dau, chdng mat, buén nén, ndn mtra, tim dap nhanh,
cam giac "phé" nhe.
May cause headache, dizziness, nausea, vomiting, rapid heartbeat, and a
mild “high” sensation.

* Hit liéu cao cé thé gdy mat y thirc, suy hé hap nghiém trong.
—1 High doses may lead to unconsciousness and severe respiratory
' depression.

/ ‘:“ * Thiéu oxy (do N,O thay thé 0,) c6 thé dan dén tinh trang thiéu
oxy mau (hypoxia).
Oxygen deficiency (as N,O displaces O,) can lead to hypoxemia (low blood
oxygen).

AIGAVN-TM-019_An toan doi vai khi N,O / Safety for N,O 17



RUI RO KHI LAM DUNG N,O

RISKS OF N,O ABUSING

MOoi nguy doi véi Strc Khoe
Health Hazards

2. Tac dong man tinh (dai han):
Chronic (Long-Term) Effects:  Tiép xuc lap lai lau dai c6 thé gay té tay chan, co giat co, yéu co’ do lam
giam vitamin B12.

Prolonged and repeated exposure can cause numbness in hands and feet, muscle
spasms, and weakness due to vitamin B12 depletion.

 Thiéu B12 kéo dai dan dén ton thwong than kinh, tri nhé gidm, tram cam,
roi loan tdm than.
Chronic B12 deficiency can result in nerve damage, memory loss, depression, and
psychiatric disorders.

* Cac triéu chirng khac: U tai, s6n ti€u, suy gidam mién dich, r6i loan sinh san,
nguy co’ dj tit thai nhi néu ti€p xuc khi mang thai.
Other symptoms: tinnitus, urinary incontinence, weakened immune system,
reproductive issues, and risk of birth defects if exposed during pregnancy.

 C6 thé anh hwéng mdau, gan va than néu phoi nhiém kéo dai.
May affect blood, liver, and kidneys with prolonged exposure.

AIGAVN-TM-019_An toan doi vai khi N,O / Safety for N,O 18



RUI RO KHI LAM DUNG N,O

RISKS OF N,O ABUSING

}AlGA

KHI CU'O1 (DINITO' OXIT - N,0)
Moi nguy doi véi Strc Khoe HUY HOAI CO’ THg BAN!

Health Hazards Laughing Gas (Nitrous Oxide — N,0) Destroys Your Body!

Video source from YouTube
Subtities in English and Vietnamese by AIGA VN

""" July 25,2025 AIGAVN-VD-043
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RUI RO KHI LAM DUNG N,O

RISKS OF N,O ABUSING

GIO1 HAN NONG PO LAM VIEC AN TOAN DOI VOI N,0
SAFE WORKPLACE CONCENTRATION LIMITS FOR N>O

1. Gi#i han phoi nhiém nghé nghiép Occupational Exposure Limits — OELs

NIOSH Vién ngc Gia Ye An Toan Strc Khoe Nghé Nghiép (Hoa Ky - 7t TWA - 8hrs / ngay - day
khuyén nghi)

UK HSE Co quan diéu hanh an toan va sttc khde (Anh) 100 TWA - 8hrs / ngay - day

DFG Hiép hdi nghién ctru (Pirc) 100 TWA - 8hrs / ngay - day

2. Nong d0 slir dung an toan trong y té Safe Limmit in Medical Use:

* Trong gdy mé hodc giam dau: N,O thuwdng dwoc tron véi oxy dé duy tri néng dd N,O < 70%.
For anesthesia or analgesia, N>O is typically mixed with oxygen, keeping N,O concentration < 70%.

* Phai ddm bao néng dd oxy ludn = 30% dé tranh thi€u oxy cho bénh nhén.
Oxygen concentration must always be > 30% to prevent hypoxia in patients.

 Phong thu thuat va gdy mé can cé hé théng hat va thong gié dé tranh phoi nhiém cho nhan vién y té.
Operating rooms must have scavenging and ventilation systems to protect healthcare staff.
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sy’ cO LIEN QUAN N,O

INCIDENTS RELATED TO N,O

Surc khde > Tin tuc Thtr ba, 11/2/2025, 05:00 (GMT+7)

.\ ~7 Ao A . r 'L Vi » A\,
Tan phe tuoi doi muai boi hit bong cuci
Nam thanh nién 21 tudi lam viéc tai co' s& kinh doanh bong cwdi va hit khoang 1.000
qua méi thang, vao vién cap clru do yéu t chi, tdn thwong ndo nang né.

Ref. Tan phé do hit 1000 bdng cuwdi 1 thdng

Ngay 10-2-2025, Bénh vién Quan y 175 tiép nhan nam thanh
nién 21 tudi lam viéc tai co s&@ kinh doanh bdng cuoi, hit
khodng 1.000 qua moi thang. Bénh nhan nhap vién do yéu t&
chi, té bi, khong thé tu di lai va ton thwong ndo nang. DU d3
tirng diéu tri trwdc dé va nhén thirc dwoce tac hai, anh cho biét
khéng thé dirng lai do cong viéc va phu thudc vao bdng cudi.

On February 10, Military Hospital 175 admitted a 21-year-old man who works
at a nitrous oxide business and inhales about 1,000 balloons per month. He
was hospitalized with limb weakness, numbness, inability to walk, and severe
brain damage. Despite previous treatments and awareness of the risks, the
patient admitted he couldn’t stop due to his job and addiction to nitrous oxide

Swrc khée > Tin trc Thir sau, 4/7/2025, 14:38 (GMT+7)

Bat tinh giiia pho do ngd doc bong cudi

Ngudi dan 6ng 44 tudi quéc tich Han Quéc dwoc phat hién bét tinh trén dweng phé
trung tam TP HCM, bac sT xac dinh nan nhan ngé déc khi N20O (bdng cuwoi).

Ref. Ng6 doc bong cwoi Korea man

Ngay 4-7-2025, mot ngudi dan 6ng Han Quéc duoc phat hién bat tinh
tai trung tam TP.HCM. Anh dugc duwa vao Bénh vién 115 trong tinh

trang réi loan tri gidc, mat phwong hwéng, kich déng va cé hanh vi

nguy hiém. Bac si chan doan ngd déc khi N,O (béng cwoi). Sau 13

ngay diéu trj tich cuc, bénh nhan héi phuc t6t, tinh tdo dan va céc chi

sO strc khoe 6n dinh.

On July 4, 2025, a South Korean man was found unconscious in downtown Ho
Chi Minh City. He was admitted to 115 Hospital with severe cognitive
impairment, disorientation, agitation, and dangerous behavior. Doctors
diagnosed him with nitrous oxide (laughing gas) poisoning. After 13 days of
intensive treatment, his condition improved, he regained consciousness, and
his vital signs stabilized
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sy’ cO LIEN QUAN N,O

INCIDENTS RELATED TO N,O

O Téng quan Overview
D3 xay ra nhiéu vu n6 nghiém trong lién quan N,O tai My, chau Au,....
trong 40 nam qua.

Several major N,O explosions have occurred in the US, Europe,... over the past 40
years.

(d Nguyén nhan chinh Key causes
* Thiét ké khéng an toan / Unsafe system design
* Hé thong quan ly an toan yéu kém/ Weak process safety management

e Thiéu dao tao, nhan thirc kém / Lack of training and hazard awareness

L Bai hoc Lessons
e Cung co hé thong PSM tir thiét ké dén van hanh/
Strengthen PSM from design to operation

 Tich hop thiét bi an toan (flame arrestor, cam bién, ngat bom...)
Integrate safety devices (e.g., flame arrestors, sensors, auto shut-off)

 Pao tao dinh ky, nang cao nhan thurc nguy co’
Reqular training, improved hazard awareness

* Phan tich va hoc hdi tlr sw cd toan cau
Learn from global incidents

Hinh dnh vé hiu qua cta cdc vu nd do phin hay N20
c o e e e Pictures that demonstrate the destruction of N20 decomposition
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INCIDENTS RELATED TO N,O

Thong ké cac sw c6 san xuat lién quan N,O
Summary operational incidents related to N,O

West Palm Beach, Nén khi dot ngot _ _ _ _
Florida, USA (Adiabatic Compression)
Richmond, California, Nhiét may bom
1980 USA (Pump Heat) v v
Reading, Pennsylvania, Cong viéc phat nhiét
1987 USA (Hot Work) 1 S
Eindhoven, the Nhiét may bom
2001 Netherlands (Pump Heat) L v v
: : . Nén khi dot ngot
2007 Mojave, California, USA (Adiabatic Compression) 3 3 v
2012 Moncada, Spain Nhict may bom 1 5 v v
(Pump Heat)
2016 Cantonment, Florida, Nhiét may bom 1 ) J v
USA (Pump Heat)
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INCIDENTS RELATED TO N,O

Thong ké cac sw c6 san xuat lién quan N,O
Summary operational incidents related to N,O
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Nén khi (Adiabatic Compression) Nhiét may bom (Pump heat) Cong viéc phat sinh nhiét (Hot Work)
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"3} UNGPHO sy cO KHAN CAP

EMERGENCY RESPOND PROCEDURE

U'ng Phé Su Co Khan Cap

Emergency Respond Procedure

RO ri Khi & Tran dé long
Leak and Spill

Chay né
Fire & Explosion

July 25t 2025
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"3} UNGPHO sy cO KHAN CAP

EMERGENCY RESPOND PROCEDURE

U'ng phoé vé&i ro ri Ién hodc tran doé N,O
Response to Major N,O Leak or Spill

— Cach ly khu vuc: Cach ly ban kinh 25-50 m hodc xa ho'n néu tran Ion.
Isolate the area: Establish an isolation radius of 25-50 meters or more for large
spills.

— Khéng dé N,O chdy vao khu vuwce triing hoac kin: Tranh chay vao cdng, hé
ga, ting ham.
Prevent N,O from flowing into low-lying or confined areas: Avoid drains, manholes,
and basements.

— Tranh dé nwdc tiép xuc van an toan vi dé bj déng bing - mat chirc ning
Xa ap.
Avoid water contact with the safety valve as it may freeze and disable the pressure
relief function.

— Khdng dung vat liéu hat nhw mun cwa dé xir ly N,O l6ng = nguy hiém.
Do not use absorbent materials like sawdust to handle liquid N.O — this is
hazardous.

Khong dong van qua nhanh, c6 thé dan dén nén dot ngot lam
phan hay N,O

Safety note: Do not close valve too fast, it can cause sudden gas
compression and decomposition of N,O

— Théng gié khu vurce kin trudc khi vao, chi cho ngwei dwoc huan luyén
ki€m tra khong khi.
Ventilate enclosed areas before entry; only trained personnel should perform
atmospheric checks
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"3} UNGPHO sy cO KHAN CAP

EMERGENCY RESPOND PROCEDURE

Suw co chay noO Fire & Explosion scenario

1. Néu chay vat liéu thdong thwéong trong méi treong cé N,O:
If common materials catch fire in an N,O environment:

* N,O lam dam chay di* d6i hon (ho tro’ chay).
N>O intensifies the fire (acts as an oxidizer).

* C6 thé sinh ra khi ddc > ngudi chira chay can thiét bi thé SCBA.
Toxic gases may be released = firefighters must use SCBA

2. Néu chay gan bon chira/tank N,O:

If fire occurs near an N,O storage tank:

* Tank c6 thé nd do ap suat cao hodc phan hiy né - ving manh kim loai.
The tank may explode due to overpressure or decomposition = causing flying metal
fragments.

Néu c6 thé, di d&ri tank ra khéi vung chay.
If possible, move the tank away from the fire zone.

* Né&u khong thé, phun nwdc lam mat tir xa an toan (sau vat chan). <
If not possible, apply water spray from a safe distance (from behind shielding). it~ e - L : - =

* Khéng phun nwéc vao van an toan - déng bang, nguy hiém.
Do not spray water onto the safety valve = it may freeze and become hazardous.

Hinh 2. N& bén ISO N,O tai tram nap
Explosion at N,O ISO Tank Filling station

* C6 thé can so tan trong ban kinh 800 m.
Evacuation within an 800-meter radius may be required.
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July 25t , 2025

XIN CHAN THANH CAM O'N BAN DA SU’ DUNG TAI LIEU CUA CHUNG TOI BE THAM KHAO VA
HUONG DAN CHO NHU'NG NGU'O1 BPANG LAM VIEC TRONG LINH VU'C KHi CONG NGHIEP

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
PE GIAM THIEU TAI NAN SU’ CO CHO CHINH BAN, NO'I BAN DANG LAM VIEC
VA DAT NUGC BAN DANG SONG
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THANK YOU
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