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TUYEN BO TU CHOI TRACH NHIEM

DISCLAIMER

T4t ca cac an pham cla AIGA VN hodc mang tén AIGA VN déu chira théng tin bao gém huéng dan
thuc hanh, 4p dung quy trinh an toan, thong tin ki thuat, quy dinh phap luat, su kién khac duwoc
thu thap tlir cdc ngudn ma AIGA VN cho |a déng tin cdy va / hodc dua trén théng tin k§ thuat, an
toan va kinh nghiém hién c6 san tir cac thanh vién ctia AIGA VN vao ngay phat hanh

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 khdng bao ddm ciling nhu khéng chap nhan bat ky trach nhiém phép ly nao vé tinh chinh
xac, day du hodc dung dan cla thong tin cé trong cac 4n pham nay. Mac du AIGA VN khuyén khich
nguwdi dung dé tham khao hodc dp dung ching trong céng viéc cla minh, nhung viéc tham khao
hoac ap dung la hoan toan tu nguyén va khong rang budc.

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 to their work, such
reference to or apply thereof by the user is purely voluntary and not binding.

AIGA VN khong kiém soét bat ky diéu gi lién quan dén hiéu suat hodc dién giai sai, st dung hop ly
hodc khéng hop ly bat ky théng tin hodc dé xuat nao trong cac an pham cla AIGA VN bdi bat ky cd
nhan hodc té chirc nao (bao gdbm cédc thanh vién AIGA VN). Tuy nhién, AIGA VN khuyén cdo ngudi
dung khong chinh slra, thay d6i ndi dung va st dung 4n pham cla AIGA VN khdéng ding muc dich,
va AIGA VN tlr chdi rd rang bat ky trach nhiém phdp ly nao lién quan dén viéc nay.

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.

Cac 4n phdm cuta AIGA VN phai dwoc danh giad dinh ky va ngudi dung dwoc cdnh bdo dé cé dugc an
ban mdi nhat
AIGA VN’s publications are subject to periodic review, and the users are cautioned to obtain the latest edition.

Xac nhan / Acknowledgement
Tai liéu nay duoc bién soan co sy tham khao tir cac tai liéu cha cac cong ty thanh vién va tai liéu cla
AIGA, EIGA.
AIGA VN chan thanh cdm on cac cong ty thanh vién va AIGA, EIGA d3 cho phép sao chép mét s6 phan
tlr cdc 4n pham cda minh
This document has been drafted about the documents of the member companies and AIGA, EIGA.
AIGA VN thanks member companies and AIGA, EIGA for permission to reproduce sections from the publication
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GIO1 THIEU / inTrODUCTION

Tai liéu nay duogc bién soan nhdm cung cadp hwdng dan vé an toan trong viéc san xuat, ton chira,
chiét nap, van chuyén va st dung khi Dinito Oxit (N,0). Cac ndi dung trong tai liéu tham khao tir cic
tai liéu, qui tac va tiéu chuan qudc t&, thyc hanh tot nhat tir kinh nghiém thuec tién va quy dinh phap
luat Viét Nam hién hanh.

This document is prepared to provide guidance on safety in the production, storage, filling, transportation and use of
Nitrous Oxide (N»O). The contents in the document refer to international documents, rules and standards, best practices
from practical experience and current Vietnamese legal regulations.

Muc dich cta tai liéu 13 hd tro doanh nghiép, co quan quan ly va ngudi lao ddng trong viéc nhan
dién nguy co, tuan thl phap luat, phong ngtra tai nan va giam thiéu rdi ro lién quan dén N,O.

The purpose of this document is to support enterprises, regulators, and workers in hazard identification, regulatory
compliance, accident prevention, and risk mitigation related to NO.

PHAM VI / scopPe

Tai liéu nay duwa ra cédc khuyén nghi an toan dp dung cho toan bd vong doi cia N,O trong cong
nghiép, bao gdm:
This document provides safety requirements and recommendations applicable to the entire lifecycle of N,O in industry,
including:
o San xudt va tinh ché N,0

Production and purification of N,O
« T6n chira trong bdn c6 dinh, bdn van chuyén va chai khi

Storage in stationary tanks, transport tanks, and cylinders
« Chiét nap va phan phdi

Filling and distribution
e Van chuyén dudng bd theo quy dinh hang nguy hiém

Road transportation in compliance with dangerous goods regulations
o Ungdungtrongy t&, thuc phdm, dién tlr va hoéa chat

Applications in medical, food, electronics, and chemical industries
Cac khuyén nghi trong tai liéu dp dung cho moi té chirc c6 hoat déng lién quan dén N,O, déng thoi
phai dugc xem xét két hop véi yéu ciu phdp luat quéc gia va dia phuong.
The recommendations in this document apply to all organizations involved with N,O and shall be considered in
conjunction with national and local legal requirements.

TAI LIEU VIEN DAN / REFERRNCE
3.1. Quy dinh va tiéu chuan qudc gia | National regulation and standard

- Nghi dinh 113/2017/ND-CP - quy dinh chi tiét va huéng dan thi hanh mot s6 diéu cla luat hda

chat | Specifying and providing guidelines for implementation of certain articles of the law on chemicals

- Nghi dinh 82/2022/ND-CP_Stra doi Nghi dinh 113-2017-ND-CP huéng dan Luat Hoda Ché't|
Amendments to some articles of government’s decree no.113/2017/Nb-CP

- Nghj dinh 34/2024/ND-CP - quy dinh danh muc hang hod nguy hiém, van chuyén hang hoa nguy
hiém bang phuong tién giao thong co gidi duwdng bo va van chuyén hang héa nguy hiém trén
du’émg thuf/ noi dia | On list of dangerous goods, transport of dangerous goods by land motor vehicles and
transport of dangerous goods by inland waterways

- Nghidinh 161/2024/ND-CP quy dinh danh muc hang hda nguy hiém, van chuyén hang héa nguy
hiém va trinh tu, th tuc cap gidy phép, cap gidy chirng nhan hoan thanh chuwong trinh tap huan
cho ngudi 14i xe hodc ngudi ap tai van chuyén hang hda nguy hiém trén dudng bd / Decree No.
161/2024/ND-CP stipulates the list of dangerous goods, the transportation of dangerous goods, and the procedures
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for issuing permits and certificates of completion of training programs for drivers or attendants involved in the road
transport of dangerous goods
Nghi dinh 44/2016/ND-CP — Huéng dan Luat ATVSLD vé hoat dong kiém dinh ki thuat ATLD,

huan luyén ATVSLD va quan trac MTLD | Details some articles of the Law on OH&S on sanitation, inspection,
training & monitoring of occupational environment

QCVN 05A/2020/BCT quy chuin k§ thuat qudc gia vé an toan trong san xuat, kinh doanh, st
dung, bado quan va van chuyén hda chat nguy hiém | National technical regulation on safety in production,
commerce, use, storage and transportation of hazardous chemicals

Thong tu 32/2017/TT-BCT: Quy dinh cu thé va hudng dan thi hanh mot s6 diéu cla luat hoa
chat va nghi dinh s6 113/2017/ND-CP | Specifying and providing guidelines for implementation of certain
articles of the Law on Chemicals and Decree 113/2017/ND-CP

Thong tu 148/2020/TT-BCA: Sira d6i hwdng dan vé trang bi phuong tién phong chay va chira
chay déi véi phuong tién giao thdng co gidi dudng bd do Bd Cdng an ban hanh | Revise Circular
on Providing instructions on installation of fire prevention and firefighting equipment into road vehicles

Nghi dinh 105/2025/ ND-CP quy dinh chi tiét mét s6 diéu va bién phap thi hanh luat phong
chay, chita chdy va clru nan, c&ru ho | Elaborating the law on fire and rescue

QCVN 01/2008/BLDTBXH - ATLD ndi hoi va binh chiu ap luwc | Labor safety of boilers and pressure

vessels

QCVN 05A:2020/BCT va Théng tw 48/2020/TT-BCT vé an toan trong san xuat, kinh doanh, s
dung, bdo quan va van chuyén hdéa chat nguy hiém. | Qcvn 054:2020/BCT and Circular 48/2020/TT-
BCT on safety in the manufacture, trading, use, storage and transport of hazardous chemicals.

3.2. Tai liéu tham khao / reference document

EIGA Doc 176/19 — An toan trong lwu trit va xt ly khi N,O
EIGA Doc 176/19 — Safe Practices for the Storage and Handling of Nitrous Oxide

EIGA Doc 175/24 — An toan trong sdn xuat N,O tir amoni nitrat
EIGA Doc 175/24 - Safe Practices to Produce Nitrous Oxide from Ammonium Nitrate

EIGA Doc 23.03/18 — T¢ roi dao tao an toan: N,O
EIGA Doc 23.03/18 — Safety Training Leaflet: Nitrous Oxide

TCVN 6713:2013 (ISO 11625:2007) Chai chira khi an toan trong thao tac/ Gas cylinders - Safe
handlingTai liéu tham khado / Document reference

3.3. Tai liéu tham khao ctia AIGA Viét Nam / AIGA Vietnam reference document

AIGAVN-SA-005 — An toan van chuyén khi céng nghiép

Transportation safety for industrial gases
AIGAVN-TM-019 _ An toan d6i vdi khi N,O | safety for N,O).

AIGAVN-VDA-001 _ Bdéng cuwoi — Khong dang cwdi | Laughing gas — No laughing matter

IV. THONG TIN CHUNG VE N>O / N.O GENERAL INFORMATION

4.1 . Pac diém chinh cda Dinito Oxit (N20) / Key characteristic of Dinito monoxit(N,0)

— Nhan dang héa chat / chemical Identity

Tén hdéa hoc chemical name: Dinito Oxit | witrous Oxide
Cong thirc hda hoc chemical formula: N,O
S6& CAS CAS number 10024-97-2
No. AIGAVN-SA-009 https://aigavn.com.vn Rev.00
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— Dic diém vat ly — héa hoc
Physical and Chemical Properties

Khoi lwgng phan tlr Molecular weight

44.01 g/mol

M3 UN: UN number

UN 1070

Figure 1. Molecular structure

Nitrous oxide

112.6 pm __ 1186pm

Cau trac phan t&r
Molecular structure:

Tuyén tinh N=-N-0, hai nguyén t& nito lién két véi nhau, mét
nguyén ti nito lién két véi oxy.

Linear N-N-O, with two nitrogen atoms bonded together and one
nitrogen atom bonded to oxygen.

Mau sac va mui
Color and odor

Khi khéng mau, cé mui ngot nhe.

Colorless gas with a faintly sweet odor.

Khéi lvgng riéng
Relative density

(0°C, 1 atm): 1.53 (so v&i khong khi | to air ).

Diém ndng chay

Melting point -90.8°C

Diém soi

Boiling point —-88.5°C

Ap suat hoi

Vapor pressure (20 °C): ~51 bar

Tinh tan trong nudrc
Solubility in water

1.5 g/L & 25 °C

Ddc tinh phan &ng
Reactivity

On dinh & diéu kién thuwong, nhwng phan hdy manh trén
565 °C, tao ra O, va NOx.

Stable under ambient conditions, but decomposes violently above 565 °C,
releasing O, and Nox

Kha nang ho tro chay
Combustion support

Khéng chay, nhung hd tro chdy manh, dic biét khi tiép xuc
véi dau m®, bui kim loai hodc vat liéu hitu co.

Non-flammable but strongly supports combustion, especially in contact
with oils, metallic dust, or organic matter

— Nguy co’ an toan & phap ly / safety and Regulatory Information

Phan loai GHS

GHS classification:

Chat oxy héa manh (H270) | oxidizing gas (Ox. Gas, H270),

Khi chiu ap lwc (H280) | Gas under pressure (H280).
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Phan loai ADR/IMDG/ICAO
ADR/IMDG/ICAO classification:

Nhom 2.2 (khi khéng chdy, khong doc)

Class 2.2 (non-flammable, non-toxic gas)

Nhdm 5.1 (chat oxy hda)

Class 5.1 (oxidizing substance)

NFPA 704

Strc khée = 1, Tinh chdy = 0, Phan &rng = 3, Déc biét = OX.
Health = 1, Flammability = 0, Reactivity = 3, Special = OX.

OSHA PEL (M§ | Us):

50 ppm (TWA, 8 gio' | hrs).

ACGIH TLV

50 ppm (TWA, 8 gi& | hrs).

QCVN 05A:2020/BCT
(Viéet Nam):

Phan loai N,O |3 héa chat oxy hda, nguy hiém khi van chuyén
va tén chira.
Classified as oxidizing hazardous chemical for transport and storage.

Nguy co strc khoe
Health hazards

Hit phai ndong d6 cao cé thé gay ngat (chiém ché 0,), gay
chéng mat, budn ngl, phoi nhiém kéo dai anh hudng than
kinh. Tiép xic dang 1dng gdy béng lanh.

High concentrations may cause asphyxiation by oxygen displacement,
dizziness, and drowsiness. Prolonged exposure may affect the nervous
system. Liquid contact causes frostbite.

4.2 U'ng dung / Applications

e Y té&: Giam dau va gdy mé trong phau thuat nha khoa va san khoa.

Medical: Analgesia and anesthesia in dental and obstetric procedures.

e COng nghiép thyc phdm: Lam chat day va chat tao bot trong kem, d6 uéng.
Food industry: Used as a propellant and foaming agent in whipped cream and beverages.

e Cong nghiép dién tlr: DUng trong quy trinh san xuat chat ban dan, pin ndng lwgng mait troi.
Electronics: Applied in semiconductor and solar panel production.

« Nganh hda chat: Tién chat trong san xudt axit nitric va hda chat chuyén dung.
Chemical industry: Feedstock in nitric acid production and specialty chemicals.

o Ung dung khac: LAm chat oxy hda trong dong co tén Itra, ché& bién kim loai.
Other uses: Oxidizer in rocket propulsion and metal processing.

V. QUY DINH VE PHAP LY / LEGAL REGULATION
5.1. Quy dinh cda Chinh phu Viét Nam vé quan ly N,O

Regulation of Vietham Government on N,O management

5.1.1 Quan ly trong linh virc cong nghiép (Bo Cong Thuong)

Management in the industrial sector (Ministry of Industry and Trade):

Theo Nghi dinh 113/2017/ND-CP va duwoc sira doéi bdi Nghi dinh 82/2022/ND-CP, khi N,O
duoc liét ké vao Danh muc héa chat han ché san xuat, kinh doanh. Viéc sdn xuat, nhap
khau, kinh doanh N,O phai cé gidy phép cla Cuc Héa Chat - B Cong Thuong va khai bao
trong hé théng co sé dit liéu qudc gia.

According to Decree No. 113/2017/ND-CP, as amended by Decree No. 82/2022/ND-CP, N,O is classified
under the List of Restricted Chemicals for Production and Trading. The production, import, and trading of
N;O require a license issued by the Chemicals Agency under the Ministry of Industry and Trade (MOIT), and

all activities must be declared in the national chemical database system.
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5.1.2 Kiém soat hai quan va nhap khau (Téng cuc Hai quan)
Customs and import control (General Department of Vietnam Customs):

C3n c theo huwdng dan thi hanh cac Nghi dinh 113/2017/ND-CP va 82/2022/ND-CP, Téng
cuc Hai quan yéu cau céc Chi cuc kiém tra chit hd so nhap khau khi N,O. Chi dugc théng
quan khi muc dich s&r dung hop phap va cé day da gidy phép.

According to the implementation of Decrees 113/2017 and 82/2022, the General Department of Customs
requires customs offices to strictly inspect the import documentation for N,O. Clearance is only granted for

legitimate purposes with full permits.

5.1.3 Quan ly sir dung trong linh virc y t& (BO Y té)

Management of use in the healthcare sector (Ministry of Health):

Theo Céng van sd 1000/BYT-KCB ngay 08/08/2023 va cdc van ban lién quan, B Y té
nghiém cdm céc co s& y té s&r dung N,O khi chua dwogc cap phép. Chi s&r dung cho muc
dich gdy mé, giam dau néu cé phé duyét cu thé.

According to Official Letter No. 1000/BYT-KCB dated August 8, 2023, the Ministry of Health prohibits

healthcare facilities from using N,O without approval. It is only permitted for anesthesia or pain relief with
proper authorization.

5.1.4 Cam slr dung khi N»O trong muc dich gidi tri (béng cudi)
Prohibition of N»O use for recreational purposes (party balloons / laughing gas)

B6 Cong Thuong da ban hanh Céng van sé 2850/BCT-HC, yéu cau cdc S& Cong Thuong dia
phuong tang cuwdng kiém tra va kiém sodt viéc kinh doanh, budn ban va st dung khi N,O
cho cac muc dich vui choi gidi tri (bdng cudi). Cong van nhan manh viéc ngdn chan hanh
vi lam dung khi N,O, ddm bao quan ly dung theo quy dinh cda phap luat vé hoa chat.

The Ministry of Industry and Trade (MOIT) issued Official Letter No. 2850/BCT-HC, requesting local
Departments of Industry and Trade to strengthen inspection and control over the trading and use of N,O for
recreational purposes (party balloons/laughing gas). The official letter emphasizes the prevention of N,O
misuse and the need for proper management in accordance with chemical regulations.

5.2. Chuwong trinh dao tao an toan N,O / V.0 safety training program

N,O dwoc xem la hda chat nguy hiém. Viéc t6 chirc dao tao an toan hda chat nguy hiém [a bat
budc, ap dung dinh ky 2 ndm hodc khi thay d6i cong viéc hda chat; ndi dung dao tao phai day
da tlr phdp luat, dac tinh hda chat, dén x&r ly sy c6 — va phai dwgc chirng nhan béi don vi ¢6
tham quyén. Moi chirng chi va ho so lién quan can dugc luru it nhat 5 nam.

NO is considered a hazardous chemical. The organization of hazardous chemical safety training is mandatory, to
be conducted every two years or when there are changes in chemical-related job assignments. The training content
must comprehensively cover legal regulations, chemical properties, and emergency response procedures — and
must be certified by an authorized training provider. All related certificates and training records must be retained
for at least five years.

5.2.1 Cancw phap ly / Legal basis:

— Nghidinh 113/2017/ND CP vé quén ly hda chat
Decree No. 113/2017/ND CP on chemical management

— Nghi dinh 44/2016/ND CP vé an toan vé sinh lao déng
(Decree No. 44/2016/ND CP on occupational safety and hygiene

— Théng tu 36/2019/TT BCT hudng dan quan ly héa chat cong nghiép
Circular No. 36/2019/TT BCT guiding industrial chemical management

5.2.2 No6idung dao tao / Training Content:

— Quy dinh phép luat vé an toan hda chat
Legal regulations on chemical safety

— Tinh chat va mdrc d nguy hiém cla héa chat

No. AIGAVN-SA-009 https://aigavn.com.vn Rev.00
Page 8 of 35 Date: Nov 20, 2025



https://aigavn.com.vn/

m An todn déi vdi khi N,O/ Safety for N,O

Properties and hazard classification of chemicals

— Bién phédp phong ngtra sw ¢ ro ri, chay nd
Preventive measures for leaks, fires, and explosions
— Quy trinh xt ly su ¢6 rod ri, chdy n6é
Response procedures for chemical incidents
— Trang bi bdo hod cd nhan (PPE)
Personal Protective Equipment (PPE)
— Poc va hiéu MSDS
Reading and understanding Material Safety Data Sheet (MSDS/SDS)
— Thuwc hanh so ctru, thoat nan, st dung binh khi thd doc 1ap (SCBA)
First aid, evacuation, and using SCBA.

— Ghinhan, bdo cdo va lvu trir hé so dao tao
Record-keeping, reporting, and archiving training documents.

5.2.3 D6ituong & tan suat / Target Audience & Frequency

— DG twgng: Nguoi quan ly, ki thuat vién, ngudi lao déng ti€p xuc tryc ti€p hoa chat
Targets: Managers, technicians, personnel directly working with chemicals)

— Tan suat dao tao: Mdi 2 ndm hoic trudc khi bd tri cdng viec mai lién quan héa chat
nguy hiém
Frequency: Every 2 years or before assignment to new chemical-related roles

5.3. Bang dir liéu san pham N,O & phiéu An toan héa chat / .0 Product Data Sheet & MSDS

Tham khdo tai phu luc 1: Phiéu an toan hda chat N2O | Rref. Appendix #01

VI. YEU CAU AN TOAN TRONG SAN XUAT N,O / SAFETY REQUIREMENTS FOR N,O PRODUCTION
6.1. Dac diém va nguy co chinh / Key Characteristics and Hazards

— NH4NO; 13 chat oxy héa manh, dé phan hiy nhiét va cé thé phat nd néu nhiét do vuot qua
~210°C, d3c biét khi cé tap chat dé chdy hodc kim loai.

Ammonium nitrate (NH;NOs) is a strong oxidizer, prone to thermal decomposition and potential detonation
above ~210°C, especially in presence of combustible impurities or metals.

— N,O phén hdy & nhiét d6 trén ~565°C, giai phdng oxy va nang luvgng lén, tao nguy co chay
né nghiém trong.
Dinito monoxit(N,0) decomposes above ~565°C, releasing oxygen and significant energy, posing serious fire
and explosion hazards.

— Nobng dd N,O cao trong khong khi cé thé gy ngat do chiém chd oxy, tiép xtc vdi dang léng
gay bong lanh.
High concentrations of N,O in air can cause asphyxiation by oxygen displacement; contact with liquid N,O can
cause frostbite.

6.2. Y&u cau an toan | Safety requested
6.2.1 Kiém soat nhiét d6 va quad trinh / Temperature and Process Control

— Duy tri nhiét d6 phan rng trong khoang 250°C — 270°C, khéng vuot qua 300°C dé tranh
phan hiy khéng kiém sodt va phan (rng mat kiém soat.
Maintain reaction temperature between 250°C and 270°C, never exceeding 300°C to prevent uncontrolled

decomposition and runaway reactions.
— Trang bi t8i thiéu 2 cdm bién nhiét dé déc 1ap tai cac vi tri quan trong (Thiét bi phan (ng,

b6 héa 1dng, bd lam kin).
Equip at least two independent temperature sensors at critical locations (reactor, seal, melter).
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— Heé thdéng an toan tu dong ngat khi nhiét d6 vuwot gidi han cho phép.
Safety Instrumented System (SIS) should automatically shut down heating upon temperature excursions
beyond set limits.

— Khdng s&r dung bd gia nhiét truc tiép tiép xdc véi dung dich NH4NO3 dé trdnh diém ndng
cuc bo.
Avoid direct contact heating of ammonium nitrate solution to prevent localized hot spots.

6.2.2 Kiém soat nguyén liéu va thiét bi / Raw Material and Equipment Control

— Nguyén liéu NH,NO; phai sach, khong 1an dau m&, kim loai hodc céc tap chat dé chay.
Ammonium nitrate feedstock must be free from oils, metals, and combustible impurities.

— Thiét bi ti€p xtc v&i NHaNO; va N,O phai duoc vé sinh theo tiéu chuan oxy, trdnh nhiém
ban gay nguy co chay nd.
Equipment contacting NH;NOs; and N,O must be cleaned to oxygen service standards to prevent
contamination and fire risk.

— May nén sir dung dau chéng chdy va tranh s&r dung dau hydrocarbon dé gidm nguy co
chay né.
Compressors should be oil-free or use PFPE lubricants; hydrocarbon oils must be avoided to reduce fire
hazards.

— Thiét bj &p lwc phai cé van an toan (PSV), dia nd véi ap suat dinh mdrc 2110% ap suat thiét
k&, xa ra moi trudng an toan.
Pressure equipment must be fitted with pressure safety valves (PSV) and rupture discs rated at least 110%
of design pressure, vented safely.

6.2.3 Phong nglra ro ri va phat hién khi ro ri/ Leak Prevention and Gas Detection

— L3p d&t cdm bién khi N0 ¢8 dinh véi ngudng cdnh bdo <25 ppm, dong thoi cé cdm bién
do oxy dé phat hién thiéu oxy.
Install fixed N,O gas detectors with alarm setpoints at or below 25 ppm, along with oxygen deficiency
monitors.

— Pam bdo hé théng thong gié tu nhién hodc cudng birc hiéu qua, tranh tich tu khi N,O
trong khu virc lam viéc.
Ensure effective natural or forced - ventilation to prevent accumulation of N,O gas in work areas.

— Kiém tra dinh ky hé théng phat hién khi va théng gié dé ddm bdo hoat dong lién tuc va
chinh xac.
Regularly inspect and maintain gas detection and ventilation systems to ensure reliable operation.

6.2.4 An toan trong van hanh va thao tac / operational Safety and Handling

— M@ van cham dé tranh hién tuong nén dang nhiét gay ting nhiét do 1am phan hay N,O.
Open valves slowly to avoid adiabatic compression that can increase temperature and decompose N,O.

— Khong thuc hién han, cat, hodc lam viéc néng trén dudng 6ng, binh chita cé khi N,O hodc
NH4NOs; néu can, phai thuc hién theo quy trinh cdp phép lam viéc phat sinh nhiét nghiém
ngat va c6 bién phap bao vé.

Prohibit hot work (welding, cutting) on piping or vessels containing N,O or NH;NOs unless under strict hot
work permit and protective measures.

— Khi ddm chdy lién quan dén NH4NOs, khdng st dung cat kho, bot chira chdy Class D hodc
cac chat chira chdy dang “pht 18n” dé lam ngat. Can s dung lwvgng nudc Idn dé lam mat
kh&i NH4NOs, ngan phan hdy nhiét va nguy co né.

For fires involving ammonium nitrate, do not use dry sand, Class D powders or smothering agents. Large
quantities of water shall be used to cool the ammonium nitrate mass and prevent thermal decomposition
and explosion.
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— Da8i vdi N,O (khi oxy hod, khéng chdy), s& dung tadc nhan chira chay phu hop véi vat liéu

dang chay (b6t khd, CO, hodc phun nudc dang swong). Dong thdi phun nwdc dé lam mat
bdn/binh chira N,O va tim cach ngat ngudn N,O cang sém cang tot.

For N,O (an oxidising, non-flammable gas), use an extinguishing agent appropriate for the material burning
(dry chemical, CO, or water spray/fog). At the same time, apply water spray to cool N,O tanks and cylinders
and stop the N,O flow as soon as safely possible.

VII. AN TOAN CHIET NAP N,O / SAFETY REQUIREMENT FOR N,O FILLING

7.1. Cac lwuy / precaution

Can phai dic biét chi y dén tat ca cdc budc kiém soat chat lvong sau day trong quy trinh chiét
nap dé ddm bao rang cac binh khi ma khach hang nhan dwoc d3 dwoc nap day, khéng bi ro i,
tuan thu thong sd k§ thuat cda san pham va cd thé truy xuat dwoc ngudn géc:

Special attention must be given to all the following quality control steps in the filling process to ensure
that cylinders received by customers are full, not leaking, comply with product specifications and are
traceable, medical cylinders received by customers are full, not leaking, comply with product
specifications and are traceable:

M®i binh khi phai duorc kiém tra va dat yéu cau phan tich.

Each cylinder must be checked and pass the analysis.

Van clia m6i binh khi phai dwoc kiém tra rd ri mét cach can than.

Each cylinder valve must be carefully leak tested

Mbi binh khi phai dwoc niém phong bang tem chéng gia mao d3 dugc phé duyét.
Each cylinder must be sealed with an approved tamper evident seal.

Mbi binh khi phai dwoc dén nhan ma vach dé truy xuat ngudn géc.

Each cylinder must be barcode labeled for traceability.

M®i binh khi phai c6 nhdn nhan dang san pham chinh xac va & trong tinh trang tot.
Each cylinder must carry correct product identification label in good condition.

T4t ca thiét bi, dung cu va quan do phai sach dau va md.

All equipment, tools and clothing should be free from oil and grease.

Cam s dung ngon Itra trdn va huat thudc trong khu vue chiét nap va luu trit khi DiDinito

monoxit (N»0O).
Use of naked flame and smoking is prohibited in Dinito monoxitfilling and storage areas.

7.2. Trang bi bao hd ca nhan / personal Protective Protection Requirements:

Trong diéu kién lam viéc binh thuwdng (khéng cé ro ri, khéng vurot OEL), ngudi lao ddng phai sir
dung it nhat cac PPE sau
Under normal working conditions (no leaks, no OEL exceeded), workers must use at least the following PPE:

Giay bao ho an toan, chdng truot.

Safety shoes with anti-slip sole.

Quan 3o bdo ho dai tay; wu tién loai chdng tinh dién va han ché bat chay.

Long-sleeved work clothing covering arms and legs; antistatic and flame-resistant clothing is recommended.
Mii bao ho.

safety helmet.

Kinh bdo ho khi chiét nap, tho l1ap dudng 6ng, m&/déng van hoic bao tri.
Safety goggles when filling, making or breaking connections, operating valves or doing maintenance

Gang tay bao hd co khi khi thao tac vdi chai, van, 6ng
Work gloves for mechanical handling of cylinders, valves and hoses
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— Gang tay cach lanh khi tiép xtc bé mat rat lanh, 1dng N,O hodc thiét bi cé nguy co bdng lanh
Cold-insulating gloves when handling very cold surfaces, liquid N,O or equipment with frostbite risk.

— Bit tai chéng 6n néu lam viéc tai khu vwc cé mirc 6n > 85 dB(A).
Hearing protection where noise levels exceed 85 dB(A).

VIIl. AN TOAN KHO CHUA N,O / SAFETY REQUIREMENTS FOR N,O STORAGE

8.1. Bon chira ¢6 dinh / stationary tanks

Bon chira cd dinh duoc sit dung trong cdc nha may san xuat nito oxit, nha mdy chiét nap va cac
hé théng I3p ddt cia khach hang. Phan nay dé cap dén tat ca cac loai bon nay.

Stationary tanks are used in nitrous oxide production plants, filling plants, and customer installations. This section
refers to all these types of tanks.

8.1.1 Thiét ké / Design

Cé hai loai bén khdc nhau nhw sau | There are two different tank types as follows:

Bon cach nhiét: duwoc sir dung dé tén chira nito oxit 1dng dwoc lam lanh & nhiét d6 dudi
—20 °C (-4 °F) va ap suat hoi twong (rng trong khodng tir 18 bar dén 25 bar (260 psi dén
362 psi). C6 hai loai bon cach nhiét: bdn céch nhiét chan khdng va bén cach nhiét khéng
c6 chan khéng. Bén céch nhiét chan khdng cd lwong nhiét bén ngoai truyén vao bon bén
trong thap nhat, do dd it bi anh hudng bdi nhiét dé bén ngoai do hoa hoan hoac nhiét
d6 moi truong dan dén sw phan huy cla nito oxit.

Insulated tanks: Insulated tanks are used for the storage of refrigerated liquid nitrous oxide at
temperatures less than —20 °C (-4 °F) and corresponding vapour pressure in the range of 18 bar to 25 bar
(260 psi to 362 psi). There are two types of insulated tanks: Vacuum insulated tanks and non-vacuum
insulated tanks. Vacuum insulated tanks have the lowest external heat input to the inner tank and are
therefore less susceptible to external heating caused by fire or ambient heat that could lead to
decomposition of the nitrous oxide

BOn cao ap khdng cach nhiét: thwong duoc lam bang thép carbon dé ton chira nito oxit
héa long & nhiét d6 méi trudng va dp suat hoi trong (rng trong khoang tir 45 bar dén 60
bar (640 psi d&n 900 psi) twong rng véi dai nhiét dé tir 13 °C dén 27 °C (56 °F dén 82 °F).
Do tiém ndng phan huy do hod hoan hodc phai s&r dung bom nap &p suat cao, can han
ché& str dung trir khi d3 hoan thanh dénh gia rdi ro va cung cap cac bién phap giam thiéu
can thiét.

Non-insulated high-pressure tanks are typically made of carbon steel for the storage of liquefied nitrous
oxide at ambient temperature and corresponding vapour pressure in the range of 45 bar to 60 bar (640 psi
to 900 psi) corresponding to a temperature range of 13 °C to 27 °C (56 °F to 82 °F). Due to the potential of
decomposition because of an external fire or the usage of a high-pressure pump, the use of non-insulated
tanks shall be discouraged unless a risk assessment has been completed and mitigation has been provided.

8.1.2 Lap dat bon / Tank installation
Cac yéu cau va khuyén nghi vé an toan déi véi tat ca cac loai bon cé dinh bao gém:
Safety requirements and recommendations for all stationary tank types include:

— BOn phai duoc 1ap dat trén mot nén mong duoc thiét ké k§ thuat dap (rng tat ca cac quy
dinh xay dung cla dia phwong va quéc gia.

Tanks shall be installed on an engineered foundation that meets all local and national building codes.

— Gid d& va mong bon nén 1a loai khéng chdy.

Support and foundation of the tanks should be non-combustible.

— BOn nén duoc l3p ddt ngoai troi. Trong nhirng trwdng hop rat hiém khi can 13p dat trong
nha, phai cung cap hé théng thong gid va 18i tiép cin dé nap. Mirc Dinito monoxit hodc
thi€u oxy trong khéng khi xung quanh phai duoc gidm sat. Thong tin thém vé cdc mai
nguy trong lap dit trong nha dugc ghi lai trong ISO 21009-1 Binh siéu lanh — Binh cach
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Hinh 2:
So d6 P&I clia mot bon chira cd dinh cach
nhiét chan khdng Pinito monoxit dién hinh

nhiét chan khdng tinh — Phan 1: Thiét k&, ché tao, kiém tra va th& nghiém hodc CGA G-
8.1, Tiéu chuan cho hé théng Dinito monoxit tai cac dia diém tiéu thu

Tanks should be installed outdoors. In very rare cases where indoor installation is necessary, ventilation
and access for filling shall be provided. Pinito monoxitor oxygen deficiency levels in the ambient air shall
be monitored. Further information on the hazards in indoor installations is documented in 1SO 21009-1
Cryogenic vessels — Static vacuum insulated vessels — Part 1: Design fabrication, inspection and tests or
CGA G-8.1, Standard for Dinito monoxitSystems at Consumer Sites

BOn phai dugc dat cach xa bat ky tinh huéng hoa hoan tiém an nao. Cac quy dinh dia
phuong lién quan dén khodng cach an toan phai duoc tudn tha, xem EIGA Doc 224, Van
hanh va Kiém tra Binh siéu lanh céch nhiét chan khdng tinh [42];

Tanks shall be located away from any potential fire situation. Local regulations concerning safety distances
shall be observed, see EIGA Doc 224, Static Vacuum Insulated Cryogenic Vessels Operation and Inspection.

T4t ca cac bd phan cla bdn Dinito monoxit phai dugc ndi dat dé dam bao tinh lién tuc
vé dién va duoc ndi dat. Cac dién thé gitta bon va dat nén duoc can bing trong qua trinh
van hanh

All parts of Dinito monoxittanks shall be bonded to ensure electrical continuity and grounded. The electrical
potential between the tank and the ground should be equalised during service

M6t s6 bon Dinito monoxit cii (bao gdm ca bdn carbon dioxide cii) dwoc san xuat bang
thép hop kim thap hat thd d3 duwoc chirng minh 1a cé dac tinh va dap kém & nhiét do
thap. Do nhitng diém tuong déng gitta tinh chat cha Dinito monoxit va carbon dioxide,
cac khuyén nghij trong CGA G-6.12, Tiéu chuan vé sy phu hop clia bdn chira thép carbon
dé ton chira carbon dioxide ¢ dinh nén duoc xem xét.

Some old Pinito monoxittanks (including old carbon dioxide tanks) were manufactured using coarse grain
low alloy steels that have been shown to have poor impact properties at low temperatures. Because of
similarities between Dinito monoxitand carbon dioxide properties, the recommendations in CGA G-6.12,
Standard for the Suitability of Carbon Steel Containers for Stationary Carbon Dioxide Storage should be
considered

Hi—Lo
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PCV1iiO
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vacuum-insulated stationary tank i :3"

PCV220

8.1.3 Chai / Cylinders

— Khuyén nghi danh riéng mét kho chai cho nito oxit. Viéc thay thay déi khi chira ndo dén

hodc tir nito oxit phai dwgc thuc hién theo TCVN 6874-1 (ISO 11114-1), ISO 11114-2 va
ISO 11621 hoac CGA C-10
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It is recommended to dedicate a stock of cylinders to nitrous oxide service. Any change of service to or from
nitrous oxide shall be made in accordance with I1SO 11114-1, ISO 11114-2, and ISO 11621 or CGA C-10

— Cac vat liéu phu hgp cho chai nito oxit la thép carbon, thép crom molypden, hgp kim
nhém va thép khéng gi, xem 1SO 11114-1 [22]. Cac chai lam bang vat liéu phi kim, vi du,
vat liéu composite hoan toan (loai 4), khéng duoc phép sir dung.

Suitable materials for nitrous oxide cylinders are carbon steel, chrome molybdenum steel, aluminium alloys,

and stainless steel, see ISO 11114-1 [22]. Cylinders made of non-metallic materials, for example, full
composite (type 4), shall not be used.

— Khéng duoc phép sir dung 8ng nhing phi kim do nguy co tinh dién. Phai dam bao tinh
lién tuc vé dién cho 8ng nhidng kim loai cho tat ca cac bd phan cua chai, van va phu kién
Dip tubes made of non-metallic materials shall not be used because of the risk of static electricity buildup.
Eectrical continuity for metallic dip tubes shall be ensured for all parts of the cylinder, valve and its
accessories.

— Chainén dugc nap theo trong lvgng dé dam bao mirc nap chinh xac. P& tranh qua ap khi
nap qua day, khuyén nghi st dung dia nd. Khéng dugc st dung dia di kém dinh chay vi s&
khéng bao vé duorc chai khéi viéc nap qua day.

Cylinders should be filled by weight to ensure accurate fill level. To avoid accidental overpressure in the
cylinder by overfilling, the use of bursting disk is recommended. Bursting disks with fusible metal backing
devices shall not be used because they do not protect against cylinder overfilling

Pinh chay
khong dung cho chai N20

I
! Fusible metal - do not use for N20 cylinder

¢4 -~ - g I‘

Piand
Bursting disc

8.1.4 Nhém chai / Bundles

— Khi cdc nhdm chai duoc sir dung dé van chuyén va luu trit dinito oxit, cac chai riéng |&
trong nhédm chai thuong duoc ndi chung vao mdt dudng 6ng gép va két thic bang mot
diém két ndi duy nhat dé nap va xa.

Where bundles are used for transporting and storing nitrous oxide, the individual cylinders in the bundle are
usually manifolded together and terminate with one connection point for filling and discharge.

— Céac nhdm chai duoc trang bi mét van cach ly chinh. Néu cac chai dworc trang bi van cach
ly, mdi chai trong nhém chai phai dugc trang bi mot dia né va phai dwoc nap riéng [&.
Bundles are fitted with a main isolation valve. If cylinders are equipped with isolation valves, each cylinder
in the bundle shall be equipped with a bursting disk and shall be filled individually.
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— Céc quy dinh clia Hoa Ky va Canada yéu cau mdi chai phai cé mot thiét bi gidm 4ap.
U.S. and Canadian regulations require each cylinder to have a relief device.

— Khi st dung cac van chairiéng 1, hdy tham khdo CGA SB-34, Si Di Chuyén San Pham Trong
Cac Chai Duoc N&i Chung Vao Dudong Ong Gép Do Bién Déng Nhiét Do dé biét thong tin
vé kha nang di chuyén san pham
Where individual cylinder valves are used, see CGA SB-34, Product Migration in Manifolded Cylinders Due to
Temperature Variations for information on possible product migration.

— Khi cac phu kién khoéng thé déng duoc st dung trén mdi chai trong nhédm chai, chi mot
dia nd co thé dugc sir dung dé bao vé nhdm chai. Néu cac chai dugc trang bi van riéng 18,
céc van nay va van chinh phai dugc trang bi mot dia né.

Where non-closable fittings are used on each cylinder in the bundle, only one bursting disk may be used to

protect the bundle. If cylinders are equipped with individual valves, these valves and the main valve shall be
equipped with a bursting disk.

— Nho6m chai phai duoc thiét ké, ché tao va thir nghiém theo bat ky yéu cau quy dinh hién
hanh nao va, khi thich hop, theo mét ma thiét ké, vi du TCVN 10118 (twong duwong vai
ISO 10961) Chai khi. Nhém chai — Thiét k&, ché tao, thir nghiém va kiém tra
The bundle shall be designed, manufactured, and tested according to any applicable regulatory

requirements and where appropriate a design code, for example ISO 10961 Gas cylinders. Cylinder bundles
— Design, manufacture, testing and inspection

— M@i chai riéng |& phai tuan tha muc 6.1. Ong bing vat liéu kim loai nén dworc sir dung cho
duong éng gbp. Cac két néi trong dudng dng gdp tét nhat nén dugc han hodc han thiéc.
Each individual cylinder shall be in accordance with 6.1. Pipes of metallic materials should be used for the
manifold. Connections within the manifold should preferably be welded or soldered.

8.1.5 Chai, bén van chuyén / Transport tanks

— Cac bdn van chuyén cach nhiét duoc sir dung dé van chuyén dinito oxit dang 1dng lam
lanh. Ching phai dap (rng cac yéu cau cta quy dinh vin chuyén dia phuwong. Vi du, xem
Théa thuan Chau Au vé Van chuyén Hang héa Nguy hiém Bang Pudng Bd (ADR), hodc B
Quy tac Lién bang Hoa Ky (49 CFR) va Quy dinh Van chuy&n Hang héa Nguy hiém cho Hoa
Ky va Canada
Insulated transport tanks are used for the transport of Dinito monoxitrefrigerated liquid. They shall fulfil the
requirements of local transport regulations. For example, see European Agreement Concerning the
International Carriage of Dangerous Goods by Road (ADR), or U.S. Code of Federal Regulations (49 CFR) and
Transportation of Dangerous Goods Regulations for the United States and Canada.

— Muc nay ciing dp dung cho céc chai chra 16ng siéu lanh cé dung tich |én dén 450 L (118
gal). Xem EN 1251-2, Binh siéu lanh — Binh cach nhiét chan khong di déng cé dung tich
khéng qua 1000 lit — Thiét k&, ché tao, kiém tra va thir nghiém hodc 1SO 21029-2, Binh
siéu lanh — Binh cach nhiét chan khéng di ddng c6 dung tich khéng qua 1000 lit — Phan 2:
Yéu cau van hanh
This section applies also for cryogenic liquid cylinders up to 450 L (118 gal). See EN 1251-2, Cryogenic vessels
— Transportable vacuum insulated vessels of not more than 1000 litres volume — Design, fabrication,

inspection and testing or ISO 21029-2, Cryogenic vessels — Transportable vacuum insulated vessels of not
more than 1000 litres volume — Part 2: Operational requirements

— Tat ca cac bd phan cla bodn van chuyén phai duoc lién két dé dam bao tinh lién tuc dién.
Diéu nay cé thé dat dwoc bang cach st dung cap néi dat hodc 6ng dan dién.

All parts of the transport tank shall be bonded to ensure electrical continuity. This can be achieved by either
a ground cable or a conductive hose.

8.2 Bién bdo / signage

Khu vue luu trir N,O phai duoc trang bi hé théng bién bao va thong tin an toan theo quy dinh
tai QCVN 05A:2020/BCT, bao gém:
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The N,O storage area shall be equipped with safety signage and information in accordance with QCVN
05A:2020/BCT, including:

e Bangndiquy vé an toan hod chat
Chemical safety regulations

e S0 d6 thoat hiém
Evacuation map
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"R * o0 Viin phéng tram nap
Nit nhén béo chéy Bilm thp trung khin clp FS Office
Alarm bell m Emergency assembly point Khu béo tri chal
Cylinder Maintenance
y Dyng cy xir I hod chlt W Bohcouhéa ‘ / oA »
] | Chemical emergancy spit kit i\: Fire extinguisher i\: N

Try nwée ciru hod
Fire hydrant

BAN DANG ¢ DAY

YOU ARE HERE

Di vé phia ASP1

m Go to ASP1 area

-
=
Khu @é chai
Cylinder storage area
Khu vic nap Khu vye
Filling area bdn chira
:§\ i§ Tank area
B
SPILLKIT
7 7 %
g
.. ., ¢
a2 R
Hinh Figure 2: Vi du so d6 thoat hiém Example of evacution map
e Bién bao nguy hiém vdi thiét ké dé nhan biét tir khodng cach = 5 m, bao gom:
Hazard signs designed to be clearly visible from a distance > 5 m, including:
— Hinh d6 cadnh bdo Hazard pictograms
— T canh bdo: Nguy hiém Signal word: Danger
— Canh bdo nguy co Hazard statements:
o Lachat oxy hod; Co thé gay ra hodc ting cudng sy chay
Oxidizer; May cause or intensify fire
o Chura khi nén; C6 thé phat nd néu bi gia nhiét
Contains gas under pressure; may explode if heated
o Cob thé gy budn ngl hodc chéng mat
May cause drowsiness or dizziness
o C6 thé chi€m chd oxy va gay ngat nhanh
May displace oxygen and cause rapid suffocation
No. AIGAVN-SA-009 https://aigavn.com.vn Rev.00

Page 16 of 35

Date: Nov 20, 2025


https://aigavn.com.vn/

An todn déi vdi khi N,O/ Safety for N,O

8.3

o Quy trinh &rng pho sy ¢ va phiéu an toan héa chat (MSDS)
Incident response procedures and chemical safety data sheet (MSDS)

Khoang cach an toan / safety Distance

Do N,O 13 mot chat oxy hod manh, khu vue lru trir phai duoc b tri tach biét va trdnh xa cac
ngudn nhiét, ngudn danh Itra va cac vat liéu dé chdy nhu xdng, dau, LPG... Viéc bo tri phai tuan
thu cdc yéu cau vé phan loai, tach biét va an toan Ivu trit theo QCVN 05A:2020/BCT va cac tiéu
chuan ky thuat lién quan.”

As N0 is a strong oxidizing gas, the storage area must be separated and kept away from ignition sources and

flammable materials such as gasoline, oil, LPG, etc. The layout shall comply with the segregation and storage safety
requirements stipulated in QCVN 05A:2020/BCT and other relevant technical standards

IX. AN TOAN VAN CHUYEN CHAI KHi / SAFE TRANSPORTATION OF CYLINDER GAS

9.1. Phwong tién va tai x& du diéu kién van chuyén N,O bat budc phai cé day dd cac loai gidy phép
theo yéu cau cla luat dinh vé hang nguy hiém
The Permitted Transportation and Driver shall have all licenses as legal.
Tham khao tai liéu AIGAVN-SA-005 (muc IV, V) va phu luc s6 02 cla tai liéu nay dé biét thém
théng tin chi tiét.
Refer to document AIGAVN-SA-005 (item IV, V) and appendix 02 of this document for more details.
9.2. Phuong tién van chuyé&n hang nguy hiém phai duogc trang bi day dd cadc phuong tién PCCC theo
luat dinh
The Permitted transportation shall be equipped with the appropriate firefighting equipment as legal.
Tén vat dung Hinh anh minh hoa Ghicha
Articles name Picture for ref. Remarks
1. Chat Iong thir ro ri
Leak detection fluid. Dung dich xa phong
Soap solution
2. Vat dung chan banh
xe Hai cai tr& [én
Wheel chock. .
Two pieces or more.
3. Co 18, md &t dé xiét | - e | Phai phu hop véi van chai khi duoc
chat dém van chai & van chuyén
- . . .
werc o adstol [l e e e
wrench to tighten the o et ’ p g gas cy
. ! e = rqhea A , \A ~ ~ x /
cylinder valve gland. SN gL TUTEEEEELY | Khong dinh d3u md, chat dé chay
No contaiminated with oil, grease or
flammable subtance
4. Trang bi binh chita f Class D
chdy ,
Fire extinguisher '
equipment
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9.3. Quan &o bao hd cd nhan va thiét bj an toan/rersonal protection clothing and safety equipment

Tén vat dung Hinh 4nh minh hoa Ghi chu
Articles name Picture for ref. Remarks
1. Giay an toan phu Ludn trang bi thiét bi bdo hd nhu gidy
hop bao hd, ndn bao ho khilam viéc torng
Suitable khu vuee cé khi N,O
safety Always wear protective equipment such as

footwear safety shoes and helmets when working in
areas with N;O gas.

2. Mi bdo hd

Safety helmet
-
3. Khién che mat
Face shield
4. Gangtay phu hop Ap dung cho xe bdn van chuyén khi
Suitable gloves. hoa long
Apply for tank lorry

Mang gang tay chiu lanh khi tiép xtc
v@i thiét bi sir dung khi N,O danglong

7. Gang tay chiu lanh

Cryogenic gloves
Wear heat-resistant gloves when handling
equipment using liquid N,O gas.

9.4 Biéu trwng va bao hiéu nguy hiém | Hazadous pitograms and signal
— Biéu trung nhan dang hang hdéa nguy hiém (chat oxy héa, khi nén).
Dangerous Goods Indentification (oxidize,compressed gas).

N,O thuwdng duoc van chuyén trong cac bon chira chju ap suat hodc bon chira lanh, tuy

thudc vao trang thai vat ly cda né.
N0 is typically transported in pressurized containers or refrigerated tanks, depending on its physical state.

- Bién bdo / Warning plates.

2.2 Khi khong chdy, khong doc 5.1 Chat Oxy hda
Non-flammable, non-toxic gases Oxidizing substances
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Luwuy | nvote:

- Tham khao Nghij dinh 161/2024/ND-CP quy dinh danh muc hang héa nguy hiém, van chuyén
hang hda nguy hiém va trinh tv, thi tuc cap gidy phép, cap gidy chirng nhan hoan thanh chuwong
trinh tdp hudn cho ngudi lai xe hodc ngudi 4p tai van chuyén hang hda nguy hiém trén dudong
bd / Refer Decree No. 161/2024/ND-CP stipulates the list of dangerous goods, the transportation of dangerous

goods, and the procedures for issuing permits and certificates of completion of training programs for drivers or
attendants involved in the road transport of dangerous goods.

9.5 Céc ri ro, ch y an toan van chuyén bon N,O
Risks and safety precautions for transporting of N,O

9.5.1 Tén chat va nhan dang tai trong t6i da / Substance Name and Maximum
Load Identification

So sanh tén san pham trén nhin véi thong tin chi tiét trong gidy nap dam
b3o san phdm d3 duoc nap hodc co thé nap khéng.

Comparison of the product name on the tag with the details given in the loading
papers ensures that the correct product has been loaded or can be loaded. @

9.5.2 Bao mat/ security:

Cdc bién phap an ninh nén dwogc thyc hién dé han ché,viéc ti€p can
Dinito monoxit chi danh cho nhitng ngudi duoc dy quyén.
Security measures should be implemented to restrict access to Dinito monoxitto authorized personnel only.

9.5.3 BOn van chuyén/ Transport tanks:

B6n van chuyén cach nhiét duwoc sir dung dé van chuyén chat 1dng |am lanh Dinito monoxit.
Insulated transport tanks are used for the transport of Dinito monoxitrefrigerated liquid.

e N&u sl dung cac bdn van chuyén céch nhiét khong chan khong, 1&p cach nhiét phai “chéng
chay”
If non-vacuum insulated transport tanks are used, the insulation should be “fire resistant”.

e Khi c6 cac két ndi cé thé bj ro ri, vi du nhw mat bich 16 ga, mit bich 6ng, 6ng vin vit, ching
phdi dugc tdch biét khoi bat ky vat liéu cadch nhiét ndo khéng chéng chay. Vat liéu cach nhiét
phai duoc bao pht hoan toan bang 16p vé kim loai bao vé.

Where there are connections that could leak, for example, manhole-flange, pipe flanges, screwed pipe,
they shall be separated from any non-fire resistant insulation material. The insulation material shall be
completely covered by a protective metal cladding

9.5.4 Tiép dia/ Grounding:

T4t ca cac bd phan cla bén van chuyén phai dugc lién két d& dam bao tinh lién tuc vé
dién. Biéu nay cé thé dat dwoc bang cap ndi dat hodc 6ng dan dién.

All parts of the transport tank shall be bonded to ensure electrical continuity. This can be achieved
by either a ground cable or a conductive hose.

Figure 3. Minh hoa tiép dia Example of grouding
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9.5.5 Tha tuc can thiét khi xay ra su c6 giao thong lién quan téi bén chira
Procedures at traffic incident involving a transport tank:

— Cachanh dong can thiét trong trudng hop xay ra sy co lién quan dén bon chira khi Dinito
monoxit tuy thudc vao tirng truong hop.
The actions required in the event of incidents involving Dinito monoxittransport tanks depend on the
circumstances.

— NOoi dung sau day chi mang tinh hwdng dan vé loai hanh dong ma nguoi lai xe cé thé phai
thwc hién.
The following is given as guidance only regarding the type of action that could be required by drivers.

—  Khi cé thé, nén xin hudng dan cla cong ty trde khi thue hién bat ky hanh dong Ién nao
va phai luén hop tac vdi canh sat va cac dich vu khan cap khac.
Where practicable, company guidance should be obtained before any major action is taken and
cooperation with the police and other emergency services should be always given.

a.Trong truong hgp héng héc/ in the event of breakdown:

Néu phai dirng xe bén |é dudng do xe bi hdng, hdy tim
b3i d6 xe cang xa khu virc déng dan cu cang tét.

If a stop is required on the roadside due to a breakdown, look for a
parking area as far away as possible from built up areas.

Dirng d6ng co va bat dén canh bdo nguy hiém. Dit bién
bdo canh béo trén duong.

Stop the engine and switch on hazard warning lights. Place warning
signs on the road.

Né&u vj tri ciia xe c6 khd ndng gay ra nguy co giao thdng
nghiém trong hodc can trd, hdy thong bdo cho canh sat
hoac co quan giao thong.

If the position of the vehicle is likely to cause a serious traffic hazard

or obstruction, notify the police or traffic authorities.

B&o cdo vai cong ty dé dwoc hwdng dan vé cac hanh
ddng ti€p theo can thuc hién, chang han nhu sip xép ho
tro stra chita, thay déi may kéo, chuyén san pham tir bon
van chuyén sang xe khéc.

Report to the company for instructions regarding further actions
required, such as arrangements for assistance with repairs, changes

of tractor, transferring the product from the transport tank to
another vehicle

b. Trong trwd'ng ho'p xay ra sw ¢d /in the event of an incident

Né&u gap su ¢d, hay gilt binh tinh, so cu néu c6 thé/ if involved in an incident, stay calm, give
first aid if possible

Dirng dong co va Bat dén canh bdo nguy hiém
va dat bién bao canh bao trén duong.

Stop the engine. Switch on hazard warning lights and
position warning signs in the road

Tranh ngon Ira tran.Khéng hut thudc.

Avoid open flames. Do not smoke.
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Mac quan 4o c6 dd phan quang cao.
Put on your high-visibility clothing.

Théng bado cho canh sat va néu can thiét, cac dich vu khan
cap khéc nhu clru hoa hoac y té.

Notify the police and, if necessary, other emergency services, such as
fire or medical.

Gilt nhirng ngudi dirng ngoai & khoang cach xa va bédo
cdo vdi cong ty.
Keep bystanders at a distance and report to the company.

Thudng xuyén kiém tra dp suat binh van chuyén va néu
can, xa khi Dinito monoxit ra khi quyén dé giam 4p suat
xuéng dudi mirc 4p suat t6i da cho phép. Tim noi an toan
dé xa khi va thye hién cac bién phap phong ngira dé ngan
ngtra nguy co hoda hoan.

Frequently check transport tank pressure and, if necessary, vent
Dinito monoxitgas into the atmosphere to reduce the pressure below
the maximum allowable pressure. Find a safe place for venting and
take precautions to prevent fire hazards.

c. Trong tredng ho'p ro ri hodc tran/in the event of leak or spill

Trong trudng hop ro rinho, néu cd thé va khdng gay nguy
hiém, h3y kiém tra va déng moi van dé cé 1ap diém ro ri.
In the event of minor leaks, whenever possible, and if no hazards are
involved, check and close any valves to isolate the point of leakage

Néu cé vé nhu khéng cé hv hdng nao ddi véi binh chira
Dinito’ monoxit hodc dwdng 6ng cé thé dan dén hdng héc
nghiém trong hon, hay bdo cao vdi cong ty va, trir khi dwoc
hudéng dan khdc, hay lai xe bdn van chuyén dén co s& cong
ty gan nhat. Kiém tra 4p suat binh thudng xuyén trong sudt
hanh trinh.

If there seems to be no damage to the Dinito monoxittank or pipework
that could develop into more serious failures, report to the company

and, unless instructed otherwise, drive transport tank to the nearest
company premises. Check tank pressure regularly during the journey

Né&u ro ri cé vé tang lén, hdy dirng lai & noi thich hop, tranh
xa khu vire €6 cong trinh xay dung va tién hanh theo chi tiét
dudi day d6i vai cac vet ro ri lon:

If leakage appears to increase, stop in a suitable place away from built-
up areas, and proceed as detailed below for major leaks:

— Trong trwdng hop ro ri ldn khién chat 16ng cé thé tiép
xuc véi déng co may kéo, hdy kéo xe vao 1é dudng va
tat may ngay lap tirc, ra khdi xe va gitt moi ngudi tranh
xa cho dén khi dich vu khan cap dén.

In the event of major leaks where a release can meet the tractor
engine, pull to the side of the road and immediately shut off the
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engine and exit the vehicle keeping all personnel away until the
emergency services arrive.

— Théng bao cho canh sat va bdo cao tinh hinh cho cong
ty. Théng bédo cho dich vy khdn cap vé ban chat cda ro @

ri. Ludn tdc tryc trong sudt qua trinh xa khi Dinito
monoxit. CAnh bdo nhirng ngudi khdc vé mdi nguy
hiém, dam bao khéng cé ai & gan dé dang lam viéc
trong ham, tang ham hodc ranh va cdn nhic so tan theo
hudng gié ban dau trong pham vi it nhat 500 mét
Notify the police and report the situation to the company. Inform
emergency services about the nature of the leak. Stay in
attendance throughout any discharge of nitrous oxide. Warn
others of danger, ensure no one in the vicinity is working in cellars,
basements or trenches and consider initial downwind evacuation
for at least 500 metres.

d. Trong tredng ho'p bon chira van chuyén bi 13t/in the event of transport tank overturning

—  N&u mdt bon chira van chuyén bj 1at Up hodc ndm nghiéng, van khi va van 1dng c6 thé

bi dao nguoc, do dé Dinito monoxit ldng sé thoat ra khdi van khi va nguoc lai. Tuy
thudc vao vi tri cha bdn van chuyén & vi tri 13t Up, n6 cé thé khdng cé thé xa khi tir
van ldng hodc van khi.
If a transport tank overturns, or is lying on its side, the gas and liquid valves can be reversed, so that
the liquid Pinito monoxitdischarges from the gas valve and vice versa. Depending on the position of
the transport tank in the overturned position, it may not be possible to vent gas from either the liquid
valve or the gas valve.

e. Trong trwd'ng hop héa hoan/ in the event of fire

sat va dich vu khan cip va bao cdo tinh hinh cla cong ty.
If the transport tank is involved in a fire, notify the police and
emergency services and report the situation to the company.

Né&u xe bdn van chuyén bij chdy, hdy thdng bdo cho canh @

Cong ty nén hd tro doi ctru hda bang cach cung cap thong
tin vé cdc m6i nguy hiém va tinh chat cda Pinito monoxit.
Nhan th&rc duwoc m6i nguy phan hiy né.

The company should assist the fire brigade by providing information
about the hazards and properties of nitrous oxide. Be aware of
explosive decomposition hazards

9.6 Chuwong trinh dao tao cia an toan van chuyén N,O cho nhan vién vin chuyén
Risks and safety precautions for transporting of N,O

— Tat c3 13i xe, nhan vién tryuc ti€p tham gia vao viéc van chuyén N,O phai duoc théng bdo, dao tao
vé cac méi nguy hiém lién quan dén N,O .
All drivers and personnel directly involved in the transportation of N,O shall be informed and trained
regarding the hazards associated with N,O .

— Dao tao phai sap x&p dé bao gdm cac khia canh va méi nguy tiém &n ma nguwdi van chuyén cé thé
gap phai. Dao tao phai bao gdbm, nhwng khdng nhat thiét phai gidi han & cdc ch dé sau cho tat ca
lai xe, nhan vién:
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Training shall be arranged to cover those aspects and potential hazards that the driver is likely to
encounter. Training shall cover, but not necessarily be confined to the following subjects for all
driver, personnel:

a. Tinh chat cda N,0
Properties of N,O

b. Cac mdinguy tiém an cla N,O
Potential hazards of N,O

c. Quy dinh vé an toan tai dia diém nha may
Site safety regulations.

d. Quy trinh rng phé khan cap trong van chuyén
Emergency procedures in transportation.

e. SU dung thiét bj chita chdy
Use of firefighting equipment.

f. S dung thiét bj khan cap
Use of emergency equipment.

g. Soctu trong truong hop bi bong lanh,ngd doc.
First aid treatment for cryogenic burns/poisoning

h. Dién tap &ng phd su cd trong qua trinh van chuyén
Transportation Incident response drill

— Nén thuc hién dao tao theo mét hé théng chinh thirc va lwu gilt hé so dao tao. Chuong
trinh dao tao nén duoc td chire dinh ky hodc khi ¢ sy thay ddi vé nhan su.
It is recommended that the training is carried out under a formalized system and that records of the training

are retained. The training program should make provision for refresher courses on a periodic basis, or on
changes of site personnel.

9.7 Quy dinh phap ly lién quan / related legal licenses
N,O thudc Phu luc Il — Danh muc hda chat han ché san xuat, kinh doanh trong linh vwc cong
nghiép .Doanh nghiép chi dugc phép van chuyén va kinh doanh N,O khi cé

N;O is in Appendix Il - List of chemicals restricted from production and trading in the industrial sector. Enterprises
are only allowed to transport and trade N,O when they have:

— Gidy phép kinh doanh héa chat han ché do Bd Cong Thuong cap.

Restricted chemical trading license issued by the Ministry of Industry and Trade.

— Phiéu an toan héa chat (MSDS) di kém méi 16 hang.
Chemical safety data sheet (MSDS) accompanying each shipment.

— Hop déng rd rang vé muc dich st dung clia bén mua.
Clear contract on the purpose of use of the buyer.

X. CACBIEN PHAP GIAM THIEU RUI RO / RISK MITIGATION MEASURES
a a N\

N

San xuat Bio quin Van chuyén Str dung
(Production) (Storage) (Transport) (Use)
N0 N20 N0 N0

/

=)

o
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SAN XUAT
PRODUCTION

BAO QUAN
STORAGE

VAN CHUYEN
TRANSPORT

sU DUNG
USE

— Kiém sodt nhiét do

nghiém ngat: Qua trinh
phai duoc duy tri &
muc an toan, tranh
vugt ngudng gay phan
hiy nhanh va sinh
nhiét manh.
Strict temperature control:
The process must be
maintained at a safe level,
avoiding exceeding the
threshold that causes rapid
decomposition and strong
heat generation.

— L3p dat hé théng canh
bdo va dap chay ty
doéng: Phong tranh
chay né khi cé sy c6.
Install automatic fire alarm
and extinguishing systems:

Prevent fire and explosion in
case of an incident

— Thoéng gié hiéu qua va
giam sat khi ro ri: Dam
bdo néng do khi trong
khu vye sdn xuat ludn &

m(rc an toan.

Effective ventilation and
gas leak monitoring: Ensure
that gas concentrations in
the production area are
always at a safe level.

— DPao tao nhan vién:
Nguwdi van hanh can
duoc hudn luyén vé
hda chat nguy hiém va
quy trinh &ng phd sy
cé.

Employee training:
Operators must be trained
in hazardous chemicals and

incident response
procedures.

— Lwu trlr & noi mat,

kho, théng gid tét:
Tranh gan ngubn
nhiét va anh nang.
Store in a cool, dry,
well-ventilated place:
Avoid heat and
sunlight.

Gilt binh & tu thé
thang ding: Dung
day budc hoac
khung gid cé dinh.
Keep  the cylinder
upright: Use a strap or
a fixed frame.

Khoéng Iwu trir: gan
chat dé chay hodc
vat lieu Oxy hoda
manh khac.

Do not store near
flammable substances
or other strong
oxidizing materials

Thudng xuyén kiém
tra ro ri: Bang thiét
bi chuyén dung.
Regularly check for
leaks: Use specialized
equipment.

DPinh ky kiém dinh
binh chta: Theo
quy dinh cua co
quan quan ly an
toan lao dong.
Periodically inspect the
cylinder: According to
the regulations of the
labor safety
management agency.

— Dung binh chira dat

tiéu chuan: Binh khi
phai c6 chirng nhan
kim dinh, van an
toan va nap chup
bao vé.

Use standard
containers: Gas
cylinders must have
inspection certificates,
safety valves and
protective caps

Ghi nhan rd rang:
M3 UN, biéu tuong
canh bdo (Oxy héa,
c6 thé gay ngat).
Clearly label: UN code,
warning symbol
(Oxidation, can cause
suffocation).

— Tranh sbc co hoc va

nhiét d6 cao: Khong
dé binh bj I1&n, va
dap hodc tiép xuc
truc tiép vdi nadng
nong.

Avoid mechanical shock
and high temperatures:
Do not let the cylinder

roll, collide or expose
directly to hot sunlight.

Chd bang phuong
tién chuyén dung:
C6 bd phan ¢ dinh
binh va thong gid
tot.

Transport by specialized
means: Have cylinder
fixing parts and good
ventilation.

— Khdng hit tryc tiép: Vi

pham phdp luat va
nguy hai dén hé than
kinh trung uvong.
Do not inhale directly:
Violation of the law and
harmful to the central
nervous system.

— S& dung thiét bj giam
ap: Lubn dung van
diéu dp va bd kiém
soat dong chay.

Use pressure-reducing
equipment: Always use a
pressure regulator and
flow controller.

— Dung trong khu vuyc
théng thodng: Tranh
tich tu khi trong khong
gian kin, gay ngat.

Use in a well-ventilated
area: Avoid gas
accumulation in a closed
space, causing
suffocation.

— Khéng dung gan Ilra
hodc thiét bi phat
nhiét: Vi N,O hé trg
chay manh.

Do not use near fire or
heat-generating

equipment: Because N,O
supports strong fire.

— Huan luyén ky nhén
vién sir dung: Biét
thao tac dong/ma, xir
ly ro ri, so clru khi hit
phai khi.

Train staff carefully to use:
Know how to close/open,

handle leaks, and give first
aid when inhaling gas.
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XI. NG PHO SU’ CO KHAN CAP / EMERGENCY RESPONSE PROCEDURES

11.1 RO ri khi Dinito monoxit(N,O) / pinito monoxit(N,0) Leak
— Phat hién sdm va bao déng: Kich hoat bao ddng ngay khi phat hién ro ri N,O qua cam bién khi
c6 dinh véi ngudng <25 ppm. Thong bdo cho toan bd nhan vién va bat dau quy trinh khan
cap.
Early detection and alarm: Activate alarms immediately upon detection of N,O leaks by fixed gas detectors set
at <25 ppm. Notify all personnel and initiate emergency procedures.
— Céch ly khu viee va so tan: Cach ly khu vure ro ri véi bén kinh t6i thiéu 50 m va so tan toan bd
nhan vién khdng can thiét.
Area isolation and evacuation: Isolate the leak area with a minimum 50 m radius and evacuate all non-essential
personnel.
— Ngat ngudn dién: Ngat tat cd ngudn dién khong can thiét dé gidm nguy co chdy né do tia Ira
dién.
Power shutdown: Cut off all non-essential electrical power sources to reduce ignition risk.
— Thoéng gié: Uu tién thong gié tu nhién; trdnh dung quat théi dé han ché lan téa nhanh va hinh
thanh hén hop dé chay.
Ventilation: Use natural ventilation preferentially; avoid forced air fans or blowers to prevent rapid gas
dispersion and formation of flammable mixtures.
— Kiém tra ndong do oxy: Trwdc khi quay lai khu viee, do ndng d6 oxy dé ddm bao khéng khi an
toan (219,5%). S& dung thiét bi do néng dé oxy
Atmospheric oxygen measurement: Before re-entry, measure oxygen concentration to ensure safe breathable
air (219.5%). Use calibrated oxygen deficiency monitors
— Trang bi bao h6 ca nhan: Boi rng phd phai mac trang bi bao ho ca nhdn gébm mat na thd doc
lap (SCBA), gang tay cach nhiét va kinh bao ho.
Personal protective equipment (PPE): Responders must wear SCBA, thermal gloves, and eye protection
11.2 Tran d6 Ammonium Nitrate (NHzNOs) / Ammonium Nitrate (NH:NOs) Spill
— Kiém sodt va thu gom: Luu gilt NH,NO; trén san chéng tham véi hé théng dan dong thu gom
chat 16ng sau khi rira, theo hwdng dan bao vé méi tredng. Thu gom chat tran can than tranh
tao bui; rira khu vire véi nwdce theo ty & pha lodng t6i thiéu 10:1.
Containment and cleanup: Store NH,NOs on impermeable floors with drainage systems to collect wash water,
per. Collect spilled material carefully to avoid dust formation; wash area with water at a minimum 10:1 dilution
ratio.
— Cach ly va canh bao: Ngay lap tire céch ly khu vyre tran d6 va loai bo ngudn Ilra gan do.
Isolation and warning: Immediately isolate spill area and eliminate ignition sources nearby.
— Khéng st dung vat liéu dé chay: Khoéng dung vat liéu hodc dung cu dé chay hodc phan (ng vdi
NH4NOs.
Avoid incompatible materials: Do not use combustible materials or tools that may react with ammonium nitrate.
11.3 Chay / Fire Incident
— Ddam chdy nhé quanh khu vi'c NH4NO;3 (bao bi, vat liéu chay phu tro)
Small fires involving combustible materials around ammonium nitrate
Dung binh chita chdy pht hop (bt kho ABC, CO,, foam...) d& dap tat vat liéu chay xung quanh,
doéng thoi phun nudce lam mat khu vure chira NHZNO; tir khodng céch an toan.
Use suitable extinguishers (dry powder ABC, CO,, foam, etc.) to extinguish surrounding combustibles and apply
water spray from a safe distance to cool the ammonium nitrate storage area.
— Dam chay Idn, chdy da dn sdu vao khGi NHaNO;
Large fires where the ammonium nitrate mass is involved
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11.4

11.5

11.6

e Sotan toan bd nhan vién khéi khu vie nguy hiém, 1ap ving cach ly va goi lwc lwong chira
chay chuyén nghiép.

Evacuate all personnel from the danger area, establish an exclusion zone and call professional fire services.

o Thuyc hién lam mat bang tia nudc/fog tir khodng cach an toan ddi véi cong trinh, thiét bj
lan can; khéng cho lyc luvgng chita chdy ti€p can gan va khong c6 gang pha v& hodc dao
x3&i khéi NHsNO3 dang chay do nguy co phan huy nhanh va né.

Apply water spray/fog from a safe distance to cool adjacent structures and equipment; do not allow fire -
fighters to approach close to or break up the ammonium nitrate mass involved in the fire due to the risk of

rapid decomposition and explosion.

Thiét bi, dwdng dng lién quan N,O

Equipment and piping containing N>O

o Khéng dung phuong tién chita chdy dé “dap N,O”; tip trung lam mat bon, duwdng éng,
van va cdng trinh xung quanh bang nwdc dé tranh qua nhiét va phan hay N,O.
Do not attempt to “extinguish NO” with extinguishing agents; focus on cooling tanks, piping, valves and
nearby structures with water to prevent overheating and decomposition of N,O.

o Kiém soat va loai bé ngudn nhiét, ngdn lan truyén sang khu vuc chira NH4NOs hodc cac
vat liéu dé chay.
Control and remove heat sources to prevent fire spread to ammonium nitrate storage or other combustible
materials

Mat kiém soat thiét bi phan &rng / Reactor Loss of Control

Kich hoat lam méat khan cap: Kich hoat hé théng lam mat khan cip ngay khi phat hién nhiét do
hodc dp suat bat thuwong.

Emergency cooling: Activate emergency cooling systems immediately upon detection of abnormal temperature
or pressure.

Giam sat ap suat: Theo dbi ap suat bat thuwong trong duong éng khi do tich tu N,O hodc NOx
Pressure monitoring: Monitor for abnormal pressure increases in gas piping due to N,O or NOx accumulation
So tan va phong téa: So tan toan bd nhan vién va cdm tiép can khu vuec it nhat 24 gio.
Evacuation and lockdown: Evacuate all personnel and restrict access to the area for at least 24 hours.

Bdo cdo sy ¢d: Théng bdo co quan chirc ndng va tién hanh diéu tra nguyén nhan.
Incident reporting: Notify authorities promptly and conduct thorough root cause investigation.

Ngat khi / Asphyxiation

Pua ngudi bi anh huwdng ra khoi khu vee nguy hiém: Di chuyén ngay dén noi c6 khong khi
trong lanh.
Immediate removal: Remove affected persons from hazard area to fresh air immediately.

So ctru: Thye hién hd hap nhan tao (CPR) theo ty & 30:2 néu can.
First aid: Perform CPR (30:2 ratio) if necessary.

Goi cip clru: Lién hé dich vu y t& khan cap ngay lap tirc.
Medical assistance: Call emergency medical services without delay.

Quy trinh ctru hd vao khu vure nguy hiém / Rescue Entry Protocol

B3t budc st dung SCBA: Khong duoc vao khu vire cé khi doc hodc thi€u oxy néu khdng cé mit
na thd doc 1ap (SCBA).

SCBA mandatory: No entry into hazardous gas zones without self-contained breathing apparatus (SCBA).
Nguyén tac “buddy system”: [t nhat hai ngwdi cung vao khu vuc nguy hiém, duy tri lién lac
bang mat va I&i néi lién tuc.

Buddy system: At least two trained personnel must enter together, always maintaining visual and verbal contact.
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— Gidm sat lién tuc: Theo ddi néng dé khi va oxy trong suét thai gian ciru ho.
Continuous monitoring: Gas levels and oxygen concentration must be continuously monitored during entry.

XII. TAI NAN VE DINITO' MONOXIT(N,0)/ DINITO MONOXIDE(N,0) ACCIDENT:

Su ¢6 1/ Incident 1: N& binh khi N,O trong qua trinh chiét nap
N,O gas cylinder explosion during filling process

Thoi gian, dia diém 8-05-2024 Tai t6 3, phudng Tan Lap, TP. Thai Nguyén, Viét Nam
Time and location

M6 ta — Chiéu t6i 8/5/2024, hai nguwdi dan thyc hién chiét nap khi N,O tlr
Description binh to 25kg qua binh khi nhé loai 5kg thi binh khi bat ng& phat né.
On the evening of May 8, 2024, two people were filling N>O gas from a large 25kg
cylinder to a small 5kg cylinder when the cylinder suddenly exploded.

— Chung t6i du dodn cé thé do may bom phat né / hodc do binh cii
va/hodc binh khéng dat chat luvgng, khdng duoc kiém tra. Hodc co
mot it dau trén tay/ hodc thiét bi.

We predict that it may have been caused by the pump exploding / or the cylinder

was old and / or the cylinder was of poor quality and not inspected. Or there was a
little oil on the hands / or equipment.

Hau Qua — Vu nd khién mot ngudi tir vong tai chd mot ngudi bj da chan thuong,

Consequence: du:qc du‘aﬂ,d|~cap cu‘Au tai Eenh\ ylt;en Trung. wong Thai Nguyén. bong
thoi, vu n6 cling khién nhiéu tai san huv hai.
The explosion left one person dead on the spot and another with multiple injuries,
who was taken to Thai Nguyen Central Hospital for emergency treatment. At the
same time, the explosion also caused damage to many properties.

Hinh anh

Picture

Bai hoc kinh nghiém — Thiét bi phai duoc kiém tra va kiém dinh theo qui dinh.

Equipment must be tested and inspected as regulation
Lesson Learnt

— Qua trinh sang chiét phai tuan thd theo SOP / huwéng din cong viéc
Filling process must be followed SOP/work instruction

— Nguoivan hanh phai dwgc dao tao
The operator must be trained
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Sy ¢8 2/ Incident 2:

N sinh 16 tudi ngd doc khi N,O do hit 15 qua béng cudi
16-year-old female student poisoned by N,O gas after inhaling 15 laughing balloons

Thoi gian, dia diém
Time and location

Nhap vién ngay 15-08-2024, tai tinh Phi Tho
Come to hospital on Aug 15, 2024, in Phu Tho province

MO ta
Description

— M6t nit sinh 16 tudi & tinh Pha Tho, hién d3 bi liét tir that lung tré
xudng sau khi hit 15 qua bong chira khi nito oxit trong vong 3 ngay.
A 16-year-old girl from Phu Tho province is now paralyzed from the waist down
after inhaling 15 nitrous oxide-filled balloons over course of 3 days

— Bénh nhan dwoc chan doan mac: Tén thuwong than kinh ngoai bién
ban cap do lam dung khi cwdi. Diéu tri dwoc chi dinh bang thudc ting
cudong dan truyén than kinh va liu cao vitamin B12. Sau 10 ngay diéu
tri, strc khoe cliia bénh nhan da én dinh va c6 bé d3 duoc xuat vién.
The patient was diagnosed with: Subacute peripheral nerve damage due to
laughing gas abuse. Treatment was prescribed with neurotransmitter-enhancing
drugs and high doses of vitamin B12. After 10 days of treatment, the patient’s
health stabilized, and she was discharged from the hospital

Hau Qud/ consequence:

N sinh bj ton hai strc khde, c6 thé dé lai di chirng vé sau
She is damaged in health, which may leave sequelae later.

Hinh anh

Picture

Bai hoc kinh nghiém
Lesson Learnt

Bac si khuyén cdo viéc st dung béng cudi cé thé gady hung phan, vui vé nhat
thoi, nhwng lai ¢é nhitng dnh hudng xau dén sirc khde ngudi dung. Céc chat
kich thich cé nguy co gay ra lam dung hay lé thudc, dan dén céc van dé nghiém
trong vé than kinh, tim mach, (rc ché& nido, thdm chi tlr vong.

Doctors warn that the use of laughing gas can cause temporary excitement and
happiness, but it has negative effects on the user’s health. Stimulants have the risk of
causing abuse or dependence, leading to serious neurological, cardiovascular, brain
inhibition problems, and even death.
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PHU LUC APPENDIX #01

PHIEU AN TOAN HOA CHAT
MATERIAL SAFETY DATA SHEET

Tham khdo | For reference

1. NHAN DANG HOA CHAT VA NHAN DANG CONG TY

CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

NITROUS OXIDE (N,0)

KHi NEN / cOMPRESSED

Tén cong ty / Company name

Tén thuong mai-Tir déng nghiia Dia chiva thong tin vé cong ty

Trade Names-Synonyms: Company information
MTG MSDS 70; FACTITIOUS AIR.

LAUGHING GAS; HYPONITROUS ACID ANHYDRIDE;
NITROGEN (I) OXIDE; NITROGEN OXIDE; UN 1070;
NITROGEN OXIDE (N,O); DINITROGEN OXIDE; NITROUS

OXIDE

2. NHAN DANG DAC TiINH NGUY HIEM CUA HOA CHAT

HAZARDS IDENTIFICATION
Mirc d6 phan loai nguy hi€m/ The level of hazard classification:

Phén loai / classification Hinh d6 cadnh bao / Warning icon

Theo GHS/ Follow GHS

Khi nén / compressed gas &
Khi oxy héa: Loai 1/ Oxidized gas: Category 1

Doc tinh sinh sdn: cap 1A / Reproductive toxicity: Category 1A

Canh bdo nguy co’ / Hazard statements T canh bao / signal word

— Chura khi dudi 4p suat; cé thé nd néu gia nhiét
Contains gas under pressure; explosible if heated

— C6thé gay ra hodc lam manh hon qué trinh chay,
chat oxy hod
May cause fire or intensify fire, oxidizer

— C6thé cé hai dén kha ndng sinh san hodc dén tré

Nguy hiém / panger

chua sinh
May damage fertility or the unborn child.

Téng quan vé tinh trang khan cap / Emergency overview:

Mau / color Khéng mau / colorless gas
Trang thai vat ly / physical state Khi / Gas
Mui / odor Khong cé thong tin / n/A

O ndng dd cao co thé gay ngat, gdy mat y thirc, ngat thd. & ndng do thap
MG&i nguy hiém strc khoé chi c6 thé gay nghién, chodng, dau dau, buén nén, mat nhan thirc
In high concentrations may cause asphyxiation. Symptoms may include loss of

yéu
mobility/consciousness. Victims may not be aware of asphyxiation. In low concentrations
Major health hazards v/ ] v ) f .p v
may cause narcotic effects. Symptoms may include dizziness, headache, nausea and loss of
co-ordination.
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Cac mdi nguy hiém vat ly
Physical hazards

Khi khéng chay nhung hd trg sy chdy nhanh, oxi héa, chira khi 4p suat c
thé né néu gia nhiét.

Non-flammable gas but strongly supports combustion, oxidizer, containing gas under
pressure, may explode if heated

Cac dwérng ti€p xdc va triéu chirn

g / Contact roads and Symptoms

buong thd

Inhalation

Nguy hiém néu hit phai, gdy ngat & nong dé cao, gay khé chiu, chodng
Dangerous if inhaled. Asphyxiant in high concentrations, cause drowsiness and dizziness

Pudng mat

Eye contact

C6 thé gay tac dong dén mat, mu loa

May cause damage, blindness

Pudng da

Skin contact

Cé thé gay bong lanh

Rapid release of compressed gas may cause frostbite.

Pudng tiéu hoa

Ingestion contact

Viéc lam dung nitrous oxide c6 thé& dan dén suy giam than kinh
Depletion of methionine has been implicated in the neurological deficit seen in chronic
abusers of nitrous oxide.

3. THONG TIN VE CAC THANH PHAN

INFORMATION ON INGREDIENTS

Thanh phan / component

Nitrous oxide, khi nén / compressed

S6 CAS / cas number

10024-97-2

Ham lugng / Percentage

4. BIEN PHAP SO CU'U VE Y TE

FIRST AID MEASURES

100.0

Puwong hé hdp

Inhalation

Di chuy&n nan nhan dén khu viec théng thodng. H6 hap nhan tao néu khéng
thd duwoc. NEu kho thd cé thé cung cap binh oxy va dwogc gidm sat bdi ngudi
cé chuyén mén. Pua dén co sdy té.

Remove people to fresh air and keep comfortable for breathing. Give artificial respiration if
not breathing. If breathing is difficult, oxygen should be administered by qualified personnel.
Get immediate medical attention

Pudng mat

Eye contact

Lap tire rlra bang nuwdc it nhat 15 phat. Sau d6 dua dén cosdy té

Immediately flush eyes with plenty of water for at least 15 minutes. Then get immediate
medical attention.

Puong da
Skin contact

Rira da bing nudc dm (105-115°F; 41-46°C). KHONG SU’ DUNG NUGC
NONG. N&u khéng cé nwdc am, bang nhe nhang bd phan bi bdng bang khan.
C&i bb quan &o, trang slrc, giay ngay lap tirc. Trong trwdng hop bdng lanh,
rira vdi nhiéu nudc, khong bo quan do. Pua dén trung tdm y té€ gan nhat
Immediately flush with plenty of lukewarm water (105-115°F; 41-46°C). DO NOT USE HOT
WATER. If warm water is not available, gently wrap affected parts in blankets. Remove
contaminated clothing, jewelry, and shoes immediately. In case of frostbite, wash with plenty
of water; do not remove clothing. Get imnmediate medical attention.

buwong tiéu héa

Ingestion

NE&u nu6t phai mot lwong 1dn, dwa dén co sdy té.

If a large amount is swallowed, get medical attention

Luwu y: DGi vai dudng hd hap, can

xem xét viéc cung Cﬁp OXy. / Note to physician: For inhalation, consider oxygen.
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5. BIEN PHAP XU’ LY KHI CO HOA HOAN

FIRE FIGHTING MEASURES
Céc tac nhan gay chay, né

Agents causing flammable and
explosion

Chat oxy hda manh. Lam tdng nhanh qua trinh chay

Strong oxidizer. Quickly increase the burning process

Cac chat dap chay thich hop

Appropriate extinguishing media

Carbon dioxide, cac chat hda hoc kho théong thudng. Dam chay 1én: dung
bot hodc voi nwdc manh dé dap Ira

Carbon dioxide is a regular dry chemical. Large fires: Use regular foam or flood with fine water
spray

Hwéng dan bién phap chita chay

Guiding firefighting measures

— Di chuyén thiét bj chira ra khéi khu vuc chay néu cé thé ma khéng nguy
hiém. Lam ngudi céc thiét bj chra bang nuéc cho dén khi Ilra dwoc dap
tat hoan toan.

Move container from fire area if it can be done without risk. Cool containers with water
spray until well after the fire is out.

—  Giit khodng cach vai bon chira. D3i véi bon hodc xe bdn, ban kinh so tan:
800 mét (1/2 ddm). Dung voi xjt nwdc manh. Lam ngudi thiét bj chira bang
nuwdc.

Stay away from the ends of tanks. For tank, rail car or tank truck, evacuation radius: 800
meters (1/2 mile).

— Dung binh chira chay dé dap tat Ilra xung quanh khu virc. Lam ngudi thiét
bi chtta bang nuéc sau khi da dap tat Itra. Khong xit truc tiép nudc vao
chat liéu.

Use extinguishing agents appropriate for surrounding fire. Cool containers with water
spray until well after the fire is out. Do not get water directly on material.

— Tranh hit phai sdn pham chay. & trén hwdng gié va tranh nhirng khu vurc
thap

Avoid inhalation of material or combustion by-products. Stay upwind and keep out of
low areas.

6. BIEN PHAP PHONG NGUA TAI NAN VA U'NG PHO SU’ CO KHAN CAP

ACCIDENT PREVENTION MEASURES AND EMERGENCY PROCEDURES

Phong nglra tai nan va ing pho
sy c6 khan cap

Prevention measures and emergency
procedures

— Tranh nhiét, Ilra, dién va cac ngudn bat chay khac.
Avoid heat, flames, electricity and other sources of ignition
— Xy rd ri néu cé thé khéng gay nguy hiém cho con ngudi.
Handle leaks if not dangerous to humans
— Lam giam hoi, khéi bang voi xit nuéc /
Reduced vapour, smoke by faucet.
— Nhi*ng ngudi khdng phan su khéng duoc dén gan, cach ly khu vuee
nguy hiém va cdm khdng cho ai vao.

Non-mission people are not approaching, isolating dangerous areas and do not letting
anyone into

— Di chuy&n khdi ngudn bat chay /

Move away from ignition sources

— Thong gid khu vie kin trudce khi di vao

Ventilate closed spaces before entering.
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7. THAO TAC VA BAO QUAN

HANDLING AND STORAGE

Bién phap, diéu kién can ap
dung khi bdo quan va thao tac

Measures and conditions to be applied
when preserving & handling

— Lwu kho va van hanh theo céc qui dinh va tiéu chuan hién hanh. Tach
riéng cac chat khong twong thich
Storage and operation in accordance with current regulations and standards separation
of incompatible substances.

— Tranh xa quan 4o va cac vat liéu dé chay khac. Tranh xa strc néng / tia
Ira / ngon Ira / bé mat néng. - Khéng huat thudc. Gilr kin thung chira.
R(ra tay k§ cang sau khi thao tac véi khi. Khéng &n, udng hodc hut thuéc
khi thao tac vai khi. ngudi ¢ chuyén mdn méi duoc sira chiva chai bi
héng.

Keep away from clothing and other combustible materials. Keep away from heat/

sparks/ open flames/ hot surfaces. - No smoking. Keep container tightly closed. Wash
hands thoroughly after handling. Do not eat, drink or smoke when using this product.

Damaged cylinders should be handled only by specialists.

8. KIEM SOAT PHO'I NHIEM VA THIET B| BAO VE CA NHAN

EXPOSURE CONTROLS AND PERSONA
Gidi han phoi nhiém

Component Exposure Limits

L PROTECTIVE EQUIPMENT

ACGIH: 50 ppm TWA

Hé théng théng gid

Ventilation system

Cung c8p hé théng thong gid trong khu vuec. Thiét bi thdng gié nén s dung
loai chéng nd néu ham lwong chat cé thé gy né xuat hién. Phai dam bao
tuan theo nhitng gi¢i han dugc ap dung

Provide ventilation system in the area. Ventilation devices will be explosion-proof if content
of substance can cause explosives to appear. To ensure compliance with the applicable limits

Bao vé mat

Eye protection

Mang kinh bao vé thich hop ¢ mit na. Cung cap san dung dich rira mat va

vOi nudce trong khu vire lam viéc
Wear suitable protection glasses with respirator. Provide eye wash lotion and faucet in the
work are

Bao vé than thé

Body protection

Phai mac quan do bdo ho thich hop, quan do phai cach nhiét, lanh.
Wear appropriate protective, cold-insulated clothing.

Bao vé tay

Hand protection

Nén mang gang tay chéng héa chat thich hgp.

Wear appropriate chemical resistant gloves, Insulating material

Thiét bi h6é hap nhan tao

Artificial respiration device

Phai c6 thiét bj hd hap nhan tao cé mat na dung dé van hanh trong diéu kién
yéu cau ap suit hodc cic ché dd van hanh khic. Mat na phai che toan bd
khuén mat.

There must be an artificial respiration device with mask used to operate in the conditions
required pressure or other operating modes. The mask must cover the entire face.

9. DAC TiNH LY, HOA CUA HOA CHAT

PHYSICAL AND CHEMICAL PROPERTIES

Trang thai vat ly / physical state

Khi / Gas

Mau sac / Color

Khéng mau / colorless

Mui / odor Khéng cé thong tin / n/A
Phan t& lvgng / Molecular weight 44
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Cong thirc hda hoc / Molecular formula N,O

Diém s6i / Boiling point -88.5°C (-128°F)

Diém néng chay / Melting point -91°C (-132°F)

Ap suat hoi / vapor pressure 760 mmHg @ -88°C

Ti trong hoi / Vapor density (air=1) N/A

Ti trong / Density 1.8122 g/L @ 25°C

Trong lugng riéng / Specific gravity (water=1) N/A

D6 hoa tan trong nwdc / water solubility 59% @ 25°C

pH Khéng ap dung / Not applicable
DO nhét / viscosity 0.0145 cP

10. MUC ON BINH VA KHA NANG HOAT DONG CUA HOA CHAT

STABILITY AND REACTIVITY

Tinh 6n dinh Oxy héa manh. Tiép xuc cac vat liéu khéc cé thé giy chay
Stability Strong oxidizer. Contact with other material may cause fire

Céc vat lieu dé chdy, oxit kim loai, bazo, mudi kim loai, peroxit,
halogen, halocacbon, axit, cacbua kim loai, kim loai, vat liéu
Su khéng tuong hop oxy hod, chat khir

Incompatibilities Combustible materials, metal oxides, bases, metal salts, peroxides,
halogens, halo carbons, acids, metal carbide, metals, oxidizing materials,
reducing agents

Phan &ng phan hdy va san phdm ctaphanieng | . . o
o nitric oxide va nitrogen dioxide
phan hly / Hazardous decomposition

Phan (rng trung hop / Polymerization Khong bi polymer hda / will not polymerize

Diéu kién can tranh: Tranh ti€p xtc véi vat liéu dé chdy. Tranh hit phai cac san pham phu hodc sdn pham chay.
Tranh dé lan vao ngudn nudc va cdng ranh / Avoid contact with combustible materials. Avoid inhalation of material or

combustion by-products. Keep out of water supplies and sewers.

11. THONG TIN VE DOC TiNH
TOXICOLOGICAL INFORMATION

Tén thanh phan Loai nguwdng Két qua Puong tiép xuc Sinh vat thir
Component name Threshold type Result Contact Experimental organism
N»O LC50 160 mg/m3 6 hours | H6 hap / Inhalation Chudt / Rat

12. THONG TIN VE SINH THAI

ECOLOGICAL INFORMATION
Théng tin vé sinh thai
Ecological information

Chuwa cé théng tin / No information

1. Doc tinh véi sinh vat

- ) Chua cé thong tin / No information
Toxicity to organisms

— M d6 phan hay sinh hoc: Khong.
Biodegradability: None.

2. Tacdongtrong moitrudng | — Chis6 BOD va COD: Khong.
Impacts to environment BOD and COD indices: Not available.

— San phdm cla qua trinh phan hiy sinh hoc: Khong.
Products of biodegradation: None.
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13. YEU CAU TRONG VIEC THAI BO
DISPOSAL CONSIDERATIONS

Yéu ciu trong viéc thai bo

Disposal considerations

14. YEU CAU TRONG VAN CHUYEN

TRANSPORT INFORMATION

— Murc doc tinh clia san phadm phan hdy sinh hoc: Khéng.
Toxicity of biodegradation products: None.

— Sinh thai: Khdng anh huéng.

Ecological effects: No effect stated.

— X ly theo cdc quy dinh hién hanh

Dispose in accordance with all applicable regulations.

— Xé&p loai nguy hiém cla chat thai: Khdng cd.
Hazard classification of waste: Not specified.

— Bién phap tiéu hdy: Khdng cé.
Disposal methods: Not specified.

— San phdm cla qua trinh tiéu hly, bién phap x& ly: Khéng cé.
Products of disposal and treatment measures: Not specified.

Tén van chuyén / Proper shipping name

Nitrous oxide, khi nén / compressed

S6 ID/ ID number

UN1070

Nhém - phan loai nguy hiém/ Hazard class or division

15. THONG TIN VE CAC QUY DINH

REGULATORY INFORMATION

2.2;5.1

Qui dinh vé hda chat / Regulations on chemicals

Quy dinh phan loai va ghi nhin héa chat

Regulations on the classification and labeling of chemicals

Theo quy dinh phap luat Viét Nam hién hanh vé an

toan, strc khde va méi trwedng.
Following the current regulation of Vietnam about safety, health
and environment

Qui dinh vé van chuyén / Regulations on transport

16. THONG TIN CAN THIET KHAC
OTHER INFORMATION

Théng tin can thiét khac

Other information dung va tiép xdc.

Nhitng thdng tin trong Phi€u an toan hda chit nay duwgc bién soan dwa trén cac
kién thirc hop 1& vd mdi nhat vé héa chat nguy hiém va phai dwoc sitr dung dé
thyc hién cac bién phap ngan nglra rdi ro, tai nan. Héa chat nguy hiém trong
phi€u nay cé thé cé nhirng tinh chat nguy hiém khac tuy theo hoan canh s

The information in this Chemical Safety Data Sheet is compiled based on valid knowledge and the
latest in hazardous chemicals and must be used to implement measures to prevent accidents and
accidents. Hazardous chemicals in this sheet may have other hazardous properties depending on
the circumstances of use and exposure.
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PHU LUC APPENDIX #02

PHU'O'NG TIEN VA LAI XE DU PIEU KIEN VAN CHUYEN N,O

Vehicles and drivers qualified for transporting N,O

Phuong tién va lai xe bat budc phai cé day du cac loai gidy phép theo yéu cau cla luat dinh vé hang
nguy hiém / The Permitted transportation and Driver shall have all licenses as legal

Danh muc Thoi han
Items Term
A - TAI XE XE DAU KEO VA XE TAI / Tractor and truck driver
Thé nghiép vu PCCC (Nghi dinh s6 50/2024/ND-CP ngay 10/5/2024 cla 5 nim
1 Chinh Phu.) / certificate of training professional skills in fire prevention and fighting 5 years
granted (Circular 50/2024/ND-CP)
Thé huan luyén ATVSLD (Van hanh thiét bj ap luc, an toan hda chat, an
toan van hanh xe) (ND44/2016/ND-CP- chuong 3, diéu 17 va Théng tu
2 06/2020/TT-BLDTBXH) / certificate of safety training (Operating pressure 2 nam
equipment, chemical safety, operating vehicle safety) (Decree 44/2016/ND-CP. Chapter 3, 2 years
article 17 and circular 06/2020/TT-BLDTBXH)
Ching chi hudn luyén An Toan Héa Chat (NP 113/2017/ND- CP- diéu 31, 2 n&m
3 32) 2 years
Certificate of Chemical safety training (Decree 11/2017/ND- CP. Article 31,32)
Gidy chirng nhan hoan thanh chuong trinh tap huan van chuyén hang
hda nguy hiém (TT 37/2020/TT-BCT) /certificate of completion of training 2 nsm
4 program in transport of dangerous industrial goods granted (Circular TT 37/2020/TT-
BCT) 2 years
5 Gidy phép lai xe (Théng tw 12/2017/TT-BGTVT) 5 nam
Driver's license (Circular No. 12/2017/TT-BGTVT) 5years
6 Ching nhan stre khoe (Théng tu lién tich 24/2015/TTLT-BYT- BGTVT, Diéu 6 thang
10 & 11) certificate of health (circular No. 24/2015/TTLT-BYT- BGTVT, Article 10&11) 6 months
Kiém tra ma tdy ddi vdi tai x& (theo Diém c Khodn 2 Diéu 4 Thong tw 6 than
S| 12/2020/TT-BGTVT) o e
Drug testing for drivers (according to Point ¢ Clause 2 Article 4 Circular 12/2020/TT-BGTVT)
g Gidy Can cudc cong dan / identity card 25-40-60
Luat Can cwdc cong dan 2014 / Law on Citizen Identification tudi / ages
B — PHUONG TIEN VAN CHUYEN / Transportation means
Gidy phép van chuyén hang nguy hiém chdy né (NP 42/2020/ND-CP - 5 n3m
9 diéu 15, muc 3) / Certificate of dangerous industrial goods transportation (Decree 2 years
42/2020/ND-CP - Article 15.3)
10 B3o hiém tai nan dan su (theo Nghi dinh s& 03/2021/ND-CP) 1 nam
Civil accident insurance (according to Decree No. 03/2021/ND-CP) 1 year
11 | Gidy dang ky xe / Venhicle registration
12 Gidy dang kiém, kiém dinh (TT16/2021/TT-BGTVT) 12 thang
Certificate of inspection (Circular 16/2021/TT-BGTVT) 12 months
13 | Phiéu an toan héa chat/ msps.
14 Hudéng dan x{r ly sy cd khan cap/Emergency handling instructions.
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