AlGA

THAO TAC AN TOAN CAC LOAI
KHi PIEN TU PDAC BIET
SAFE HANDLING OF ELECTRONIC
SPECIALTY GASES

AIGA 018/15
(JIMGA-T-S/71/15)

Stra d6i AIGA 018/10
Revision of AIGA 018/10

Hiép hoi Khi Céng nghiép Chau A
Asia Industrial Gases Association

3 HarbourFront Place, #09-04 HarbourFront Tower 2, Singapore 099254
DT: +65 6276 0160 [0 Fax: +65 6274 9379

Tel : 4656276 0160 [0 Fax:+65 6274 9379

Internet : http://www.asiaiga.org



http://www.asiaiga.org/

AIGA AIGA 018/15

AIGA 018/15
(JIMGA-T-S/71/15)

, THAO TAC AN TOAN
CAC LOAI KHI BIEN TU’ DAC BIET
SAFE HANDLING OF

ELECTRONIC SPECIALTY GASES

Loi néi dau
Preface

La moét phan cta chwong trinh hai hoa hoa cac tiéu chudn nganh, an pham AIGA 018 cla Hiép hoi Khi
Cong nghiép Chau A (AIGA), “Thao tac an toan cac loai khi dién tir dac biét”, da dwoc str dung lam co sé&
cho an pham cua hiép hdi khi quéc té hai hoa vé cha dé nay.

As part of a programme of harmonization of industry standards, the Asia Industrial Gases Association (AIGA),
publication, AIGA 018, “Safe Handling of Electronic Speciality Gases”, has been used as the basis of an internationally
harmonized gas association’s publication on this subject.

An phdm nay dwoc dy dinh la mot &n phdm hai hoa quéc té dé tat ca cac thanh vién cia Hiép hoi Khi Cong
nghiép Chau A (AIGA), Hiép hoi Khi nén (CGA), EIGA va Hiép hoi Khi Y té va Coéng nghiép Nhat Ban
(JIMGA) st dung va ap dung trén toan thé gi&i. Noi dung k¥ thuat ctia méi hiép hdi la gidng hét nhau, ngoai
trir cac yéu cau phap ly khu vuwe va nhirng thay déi nhd vé dinh dang va chinh ta.

This publication is intended as an international harmonized publication for the worldwide use and application by all
members of Asia Industrial Gases Association (AIGA), Compressed Gas Association (CGA), EIGA, and Japan Industrial
and Medical Gases Association (JIMGA). Each association’s technical content is identical, except for regional regulatory
requirements and minor changes in formatting and spelling.

Tuyén bo tr choi trach nhiém
Tét ca cac 4n pham cia AIGA hoac mang tén AIGA déu chira thong tin, bao gdm Quy téc thyc hanh, Quy trinh an toan va théng tin ky
thuat khac duoc lay tir cac nguon ma AIGA tin la dang tin cay va/hodc dwa trén thong tin va kinh nghiém ky thuéat hién co tir cac thanh
vién clia AIGA va nhi*rng nguoi khac vao ngay cong bb. Do do, chung t6i khdng dua ra bét ky tuyén bd hay bao dam nao cling nhw
khéng chap nhan bét ky trach nhiém phap ly nao vé tinh chinh xac, day dd hodc chinh xac cla thong tin cé trong cac 4n pham nay.

Mac du AIGA khuyen nghi cac thanh vién nén tham khao hodc sr dung cac an pham clia minh, nhwng viéc cac thanh vién hodc bén thr
ba tham khao hoac sr dung chuing la hoan toan ty nguyén va khong mang tinh rang buéc.

AIGA hodc cac thanh vién ciia n6 khong dam bao vé két qua va khong chiu trach nhiém phap Iy lién quan dén viéc tham chiéu hoac st
dung théng tin hodc d& xuét cé trong cac 4n pham ctia AIGA.

AIGA khong kiém soat bat ky didu gi lién quan dén viéc thie hién hodc khdng thure hién, giai thich sai, st dung hop ly hoac khéng ding
cach bét ky thong tin hodc dé xuét nao cé trong cac 4n pham clia AIGA bdi bat ky ca nhan hoac td chirc nao (bao gdm ca cac thanh vién
AIGA) va AIGA tlr chdi rd rang moi trach nhiém phap ly lién quan dén viéc do.

Cac 4n pham ctia AIGA c6 thé dwoc xem xét dinh ky va nguwdi ding dwoc khuyén cao nén tai phién ban méi nhat

Disclaimer

All technical publications of AIGA or bearing AIGA’s name, including Codes of practice, Safety procedures and any other technical
information contained in such publications were obtained from sources believed to be reliable and are based on technical information and
experience currently available from members of AIGA and others at the date of their publication. As such, we do not make any
representation or warranty nor accept any liability as to the accuracy, completeness or correctness of the information contained in these
publications.

While AIGA recommends reference to or use of its publications by its members, such reference to or use of AIGA’s publications by its
members or third parties are purely voluntary and not binding

Therefore, AIGA or its members make no guarantee of the results and assume no liability or responsibility in connection with the reference
to or use of information or suggestions contained in AIGA’s publications.

AIGA has no control whatsoever as regards, performance or non performance, misinterpretation, proper or improper use of any
information or suggestions contained in AIGA’s publications by any person or entity (including AIGA members) and AIGA expressly
disclaims any liability in connection thereto.

AIGA’s publications are subject to periodic review and users are cautioned to obtain the latest edition.

©AIGA 2015 AIGA cho phép sao chép 4n pham nay véi diéu kién cong nhan 1a ngudn gbc tr Hiép hoi
©AIGA 2015 AIGA grants permission to reproduce this publication provided the Association is acknowledged as the source
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1. Gi&i thiéu / Introduction

- An phdm nay dwoc dy dinh 1a moét tiéu chuan hai hoa quéc té dé tat ca cac thanh vién cia Hiép hoi
Khi Céng nghiép Chéau A (AIGA), Hiép hdi Khi nén (CGA), Hiép hdi Khi Céng nghiép Chéau Au
(EIGA) va Hiép hoi Khi Y té va Cong nghiép Nhat Ban (JIMGA) s dung va ap dung trén toan thé
gioi.

This publication is intended as an international harmonized standard for the worldwide use and application by all
members of Asia Industrial Gases Association (AIGA), Compressed Gas Association (CGA), European
Industrial Gases Association (EIGA), and Japan Industrial and Medical Gases Association (JIMGA).

- V&i sy phd bién trén toan thé gidi cta khi dién tir va nhan thay rang nhirng loai khi nay c6 nhirng
nguy hiém va rai ro vén cé nhat dinh khi st dung, &n phdm an toan nay da duoc viét dé hé tro ca
nguwdi chiét nap va ngudi sir dung nhivng loai khi nay.

With the worldwide proliferation of electronic gases and recognizing that these gases present certain inherent
dangers and risks with their use, this safety publication has been written to assist both the packager and user of
these gases.

- An phdm nay nhdm muc dich khuyen nghi cac phwcyng phap tot nhét, giup tang cwo’ng an toan tai

noi lam viéc, noi cac loai khi va hon hop nay dwoc diéu ché, trong qua trinh van chuyén tir dia diém
san xuét dén nguoi st dung cudi cuing, noi chung duwoc bao quan va st dung. Vi nhirng loai khi nay
thwong dwoc chiét nap & ap suét cao va co thé phan rng, dé chay, ddc hai hodc an mon, nén can
hét strc than trong khi st dung ching ngay ca khi hdn hop chiva nhivng loai khi nay dwoc phan loai
la tro.
This publication is intended to recommend best practices, which will enhance safety in the workplace where
these gases and mixtures are prepared, during transport from the production site to the ultimate user, where
they are stored and used. Since these gases are usually packaged at high pressure and can be reactive,
flammable, toxic, or corrosive, great care should be exercised in their use even if mixtures containing these
gases are classified as inert.

- Méc du théng tin trong 4n phdm nay cé thé ap dung, vé nguyén tac, cho tat ca cac dang khi nén,
nhwng &n phdm nay chi yéu tap trung vao cac loai khi dién ttr dac biét.
While the information contained in this publication is applicable, in principle, to all compressed gas packages,
this publication is primarily focused on electronic specialty gases.

- Céc loai khi dién t&r d&c biét bao gdbm cac khi va hén hop khi chii yéu dwoc st dung trong nganh

cbng nghiép ban dan va quang dién (sau day goi chung la nganh coéng nghiép dién t&). Do yéu ciu
nghiém ngat vé do tinh khiét cuwc cao, tai liéu nay dé cap dén cac bién phap phong ngtra dac biét
nham dam bao rang khi dwoc chiét nap vao cac chai khi cé van v&i mdc d6 ro ri cwe thap, dong thoi
dam bao tinh 6n dinh cla khi ho&c hén hop khi bén trong dwoc duy tri trong subt thdi han s& dung
da dwoc chi dinh cla chai.
Electronic specialty gases encompass gases and mixtures that are primarily used in the semiconductor and
photovoltaic industry (hereafter called the electronics industry). Because of the inherent need for very high
purity, extraordinary precautions are taken in this publication to ensure that the gases are packaged in cylinders
with valves that have extremely low leak rates, and that the stability of the contained gas or mixture is
maintained for the entire specified shelf life of the package

- Ngoai ra, mét sé loai khi dién tlr d&c biét cling cé thé dwoc coi la vii khi héa hoc tiém nang. Cac
hwéng dan trong 4n pham nay sé hé tro nang cao mirc dd an toan va an ninh tai cac dia diém st
dung va thao tac cac vat liéu nay.

In addition, some electronic specialty gases can also be considered as potential chemical weapons The
guidelines in this publication will assist in raising the level of safety and security on sites that process and
handle these materials.

2. Pham vi va muc dich / Scope and purpose

- Céc khuyén nghi nay tao thanh co s& cho viéc bao quan, thao tac va st dung an toan cac loai khi
dién tr dac biét dwgc dong trong binh chira. Thong tin vé cac mbi nguy tiém an cda cac loai khi,
binh chira va hé théng cung cép khi ciing bao gém hwéng dan thao tac cac binh chira cé van dé.
These recommendations form the basis for the safe storage, handling, and use of electronic specialty gases
that are packaged in containers. Information on potential hazards of these gases, containers, and gas supply
systems also includes direction for handling problem containers.
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- Théng tin trong &n pham nay dwoc thiét ké dé& cung cdp nhan thirc va hwéng dan cho nhan vién lam

viéc trong cac co sé& chiét nap, phan phdi va s dung khi chii yéu trong nganh céng nghiép dién to,
chang han nhw san xuat chat ban dan, man hinh tinh thé Iéng dang bong ban dan mang mang (TFT-
LCD), soi quang, thiét bi quang dién tt va pin nang lwong mat tréi. Tai liéu nay khodng nham thay
thé cac hwéng dan cong viéc hoac quy trinh van hanh tiéu chuén (SOP), ma Ia dé hd tro nhan vién
xac dinh cac bwdc chung can thyc hién trong cac hoat dong thwong ngay cling nhw nhan dién cac
van dé co thé dan dén thwong tich cho con nguwdi hodc hw hdng thiét b.
The information contained in this publication is designed to provide awareness and guidance for personnel
working in facilities that package, distribute, and use gases primarily in the electronic industry, such as the
manufacture of semiconductors, thin film transistor-liquid crystal display (TFT-LCD), fibre optics, opto- electronic
devices, and solar cells. It is not meant to take the place of work instructions or standard operating procedures
(SOPs), but rather to assist personnel to identify generic steps that need to be taken in their routine operations
as well as to recognize issues that could result in injury to personnel or damage to equipment.

- Trong pham vi c6 thé, phan ly thuyét lién quan den cac nguyén téc dang duoc thdo luan sé dwoc
trinh bay. Tuy nhién, ndi dung nay chi nhdm cung cp mét céi nhin tbng quan t0| thiéu vé cac dir liéu
ky thuat lién quan, giup giai thich ly do tai sao nén thuc hién hodc tranh mét sé thwe hanh nhét dinh.
Where practical, the theory pertaining to these principles being discussed is presented. However, this coverage
is meant to provide a very minimal overview of pertinent technical facts that would explain the reasons for taking
or avoiding certain practices.

- M@i phan sé& cung cap hwdng dan va chi dan vé noi co thé tim thay thong tin bd sung trong tai liéu

cta Hiép hoi Khi Céng nghiép Chau A (AIGA), Hiép hdi Khi nén (CGA), Hiép héi Khi Cong nghiép
Chau Au (EIGA), Hiép hoi Khi Y té va Cong nghlep Nhat Ban (JIMGA), Té chirc Tiéu chuén hoa
Quoc té (ISO), Hiép dinh Chau Au vé Van chuyén Quéc té Hang nguy hiém bang Budng bod (ADR)
va Duong sat (RID) cling nhuw cac quy dinh do Lién Hop Québc (UN) ban hanh, Cac khuyén nghi vé
Van chuyén Hang nguy hiém, con dwoc goi la “Sach Cam” [1, 2, 3].'"
Each section will provide guidance and direction as to where additional information can be found in the literature
of Asia Industrial Gases Association (AIGA), Compressed Gas Association (CGA), European Industrial Gases
Association (EIGA), Japan Industrial and Medical Gases Association (JIMGA), International Organization for
Standardization (ISO), European Agreements Concerning the International Carriage of Dangerous Goods by
Road (ADR) and by Rail (RID) as well as the regulations promulgated by the United Nations (UN),
Recommendations on the Transport of Dangerous Goods, also known as the “Orange Book” [1, 2, 3]."

Thuat ngl “khi” khi dwoc st dung trong tai liéu nay c6 thé bao gdm ca khi tinh khiét va hén hop cta
nhiéu loai khi tinh khiét. Néu c6 sw phan biét cu thé gitra khi nén, khi héa 1dng hodc khi khéng hoa
Idng, diéu nay sé dwoc lam rG. Thong tin trong tai liéu nay duoc thu thap tir cac ngudn dwoc cho 1a
chinh xac. Tuy nhién, can hiéq rang moi khia canh tiem nang g:l]a viéc thao tac an toan cac loai khi
dién t&r chwa dwoc xem xét day di va nguoi doc dwoc khuyén khich thuc hién cac bwéc dé dam
bao viéc xem xét toan dién nhw vay dwogc thiwc hién.

The term “gas”, when used in this document, can encompass both a pure material and a mixture of several
individual pure gases. If there is a specific distinction between a compressed gas, a liquefied gas, or non-
liquefied gas this will be highlighted. The information contained in this document was collected from sources that
are believed to be accurate. However, it should be understood that every potential aspect of the safe handling of
electronic gases has not been considered and the reader is encouraged to take steps to ensure that such a
comprehensive review is undertaken.

3. Dinh nghia/ Definitions

- Déi véi muyc dich ctia 4n phdm nay, cac dinh nghia sau day dwoc ap dung.
For the purpose of this publication, the following definitions apply.

3.1. Thuat ngir &n pham / Publication terminology
3.1.1. Phai/ Shall

- Chirarang quy trinh la bat budc. "Phai" duwoc st dung & bat cl noi nao tiéu chi tuan
thd cac khuyén nghi cu thé khéng cho phép sai léch.
Indicates that the procedure is mandatory. Shall is used wherever the criterion for conformance to
specific recommendations allows no deviation.

" Tai lieu tham khao duwoc thé hién béng cac sbé trong ngodc vuéng va duoc liét ké theo thr tw xuét hién trong phan tai liéu tham khao.
" References are shown by bracketed numbers and are listed in order of appearance in the reference section.
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3.1.2.

3.1.3.

3.1.4.

3.1.5.

Nén / Should

Chi ra rdng mét quy trinh dwoc khuyén nghi.
Indicates that a procedure is recommended.

C6 thé / May

Chi ra rang quy trinh 1a tay chon.
Indicates that the procedure is optional.

Sé / will

Chi dwoc st dung dé chi twong lai, khéng phai mirc dd yéu cau.
Is used only to indicate the future, not a degree of requirement.

Co6 thé / Can

Chi ra mot kha nang hoac nang Iwc.
Indicates a possibility or ability.

3.2. DPinh nghia ky thuat / Technical definitions

3.2.1.

3.2.2.

3.2.3.

3.24.

3.2.5.

3.2.6.

ADR/RID

Higp dinh Chau Au vé Van chuyén Hang héa Nguy hiém bang Buong bd (ADR) va
Puong sat (RID) [1, 2].

European Agreement concerning the International Carriage of Dangerous Goods by Road (ADR)
and Rail (RID) [1, 2].

Bar

Don vi ap suét tiéu chuan, bang 100 kPa. Thuat ngir bar va kPa sé& dwoc sir dung lam
tham chiéu tiéu chuan cho ap suét.

Standard unit of pressure, equal to 100 kPa. The term bar and kPa will be used as a standard
reference for pressure.

Nhom chai / Bundle

M6t nhém chira hai hodc nhiéu chai khi, dwoc ndi chung véi nhau, cé két ndi van chung
dé nap va st dung.

Pack containing two or more gas cylinders, manifolded together, with a common valve connection
for filling and use.

Khi / Gas

Chat ma & 50 °C (122 °F) c6 ap suét hoi Ion hon 300 kPa (43.5 psi) hodc hoan toan &
thé khi & 20 °C (68 °F) tai 4p suét tiéu chuan 101.3 kPa (14.7 psia).

Substance that at 50 °C (122 °F) has a vapour pressure greater than 300 kPa (43.5 psi) or is
completely gaseous at 20 °C (68 °F) at a standard pressure of 101.3 kPa (14.7 psia).

Khi nén / Gases under pressure

Cac loai khi dwoc chira trong binh chtva & ap suét khong nhd hon 200 kPa (29.0 psi) &
20 °C (68 °F) hodc & 18ng siéu lanh. Chiing bao gdm khi nén, khi hda 16ng, khi hoa tan
va khi héa ldng dong lanh.

Gases that are contained in_a receptacle at a pressure not less than 200 kPa (29.0 psi) at
20 °C (68 °F) or as a refrigerated liquid. They comprise compressed gases, liquefied gases,
dissolved gases, and refrigerated liquefied gases.

Xem Phu luc A dé biét thém thong tin.
See Appendix A for more information.

Binh chtra / Containers

cac binh ¢é hinh dang, kich c& va vat liéu ché tao khac nhau nhw chai, bdn di dong

ho&c bdn cb dinh dap ng cac tiéu chudn ky thuat ctia Hiép hoi K§ sw Co khi Hoa Ky

(ASME), Transport Canada (TC), B6 Giao théng Van tai Hoa Ky (DOT), ADR, Tiéu

chuén Coéng nghiép Nhat Ban (JIS) hodc cac co quan quéc gia, va dwoc nap khi nén.

vessels of various shapes, sizes, and materials of constructions such as cylinders, portable tanks,

or stationary tanks that meet the specifications of either American Society of Mechanical
8
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3.2.7.

3.2.8.

3.2.9.

3.2.10.

3.2.11.

3.2.12.

3.2.13.

Engineers (ASME), Transport Canada (TC), U.S. Department of Transportation (DOT), ADR,
Japanese Industrial Standards (JIS), or national authorities, and are filled with gases under
pressure.

Khi an mon / Corrosive gas

Khi ma khi tiép xtc véi vat liéu hodic mé sbng co thé gay hw hai hodc pha hiy do tac
déng hda hoc.

Gas that in contact with materials or living tissue can cause damage or destruction by chemical
action.

Nhiét do téi han / Critical temperature

Nhiét d& ma trén d6 khi khong thé tén tai & trang thai 16ng.
Temperature above which the gas cannot exist in the liquid state.

Ldéng siéu lanh / Cryogenic liquid

Khi héa Idng lanh cé diém soéi thdp hon —90 °C (-130 °F) & 101.325 kPa, abs (14.7
psia)

Refrigerated liquefied gas having a boiling point lower than -90 °C (-130 °F) at 101.325
kPa, abs (14.7 psia)

Chai / Cylinder

Binh chiu ap lwc cé dung tich nwéc khong qua 150 L. Xem Phu luc A dé biét thém
théng tin.

Pressure receptacle having a water capacity that does not exceed 150 L. See Appendix A for
more information.

Binh Dewar / Dewar

Binh chira chat 16ng di dong, khéng chiu ap, miéng h&, dwoc boc chan khéng hodc
cach nhiét, dwoc thiét ké dé chra 1dng siéu lanh.

Open-mouthed, non-pressurized portable liquid containers that are vacuum-jacketed or insulated
vessels designed to hold cryogenic liquids.

Budng hat khi / Exhausted enclosure

Thiét bi hoac bé phan thiét bi bao gébm mat trén, mat sau va hai mat bén, cung cép
phwong tién hat khi cuc bo dé thu gitr khi, khoi, hoi va suwong. Cac buodng nhw vay bao
gom ta hat phong thi nghiém, t hat khoi va cac thiét bi twong tw, cling nhw thiét bj
duwoc st dung dé gitr lai va hut khi, khéi, hoi va swong tai noi chiing cé thé thoat ra.
Appliance or piece of equipment which consists of a top, a back and two sides providing a means
of local exhaust for capturing gases, fumes, vapors, and mists. Such enclosures include
laboratory hoods, exhaust fume hoods and similar appliances, and equipment used to locally
retain and exhaust the gases, fumes, vapours, and mists that could be released.

Ty Ié nap / Filling ratio

Ty 1& khédi lwong khi héa 16ng dwoc nap vao binh chra so vé&i khdi lwong nuwéc & 15 °C
(59 °F) cé,thé nap cung binh chtra do khi da san sang s dung. Con dwoc goi la mat do
nap, hé s nap, mirc nap toi da.

Ratio of the mass of liquefied gas introduced in a container to the mass of water at 15 [1C (59 °F)
that would fill the same container fitted ready for use. Also known as fill density, filling factor,
maximum fill degree.

Ty 1& nap hodc ap suét nap thdp hon cd thé dwoc ap dung cho mét sb loai khi vi ly do
an toan nhw tw phan huy, vi du: nito oxit va germane.

Lower filling ratio or fill pressure may be applied to some gases for safety reasons such as auto-
decomposition, e.q., nitric oxide and germane.

LUU Y—Dung tich nwéc dwoc déng dau trén chai cé thé ap dung cho dung tich nwéc
tbi thiéu dwoc thiét ké khdng cé phu kién bén trong, trong trwong hop do, dung tich
nwéc thye té phai dwoc xac dinh.

NOTE—The water capacity stamped on the cylinder may apply to the minimum water capacity
designed without internal fittings, in which case, the net water capacity shall be ascertained.
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3.2.14.

3.2.15.

3.2.16.

3.2.17.

3.2.18.

3.2.19.

3.2.20.

3.2.21.

3.2.22.

3.2.23.

Khi dé chady / Flammable gas

Mét loai khi dwoc coi la dé chéy khi hédn hop ctia né véi khong khi ¢ ty 1& 13% hoac it
hon (theo thé tich) co thé bat Ira & 101.325 kPa, abs (14.7 psia) hodc c6 pham vi dé
chay voi khc“)pg khi it nhat 12% bét ké gi¢i han dwdi. Cac gidi han nay phai duwgc xac
dinh & ap suat 101.325 kPa, abs (14.7 psia) va & nhiét dé 20 °C (68 °F).

A gas is considered flammable when either a mixture of 13% or less (by volume) with air is
ignitable at 101.325 kPa, abs (14.7 psia) or has a flammable range with air of at least 12%
regardless of the lower limit. These limits shall be determined at 101.325 kPa, abs (14.7 psia)
pressure and at a temperature of 20 °C (68 °F).

Tu chira khi / Gas cabinet

Budng kin hoan toan, cé hé théng hut khi va khéng chay, duoc st dung dé cung céap
moi trworng cach ly cho céc chai khi khi lwu trir hodc st dung. Ta cé thé bao gébm clra
ra vao va cac cong truy cap dé thay thé chai khi hoac diéu chinh cac thiét bi kiém soat
ap suat. Tu chira khi hoat déng & ap suat am so v&i méi trwdng xung quanh.

Fully enclosed, exhausted, and non-combustible enclosure used to provide an isolated
environment for gas cylinders in storage or use. Doors and access ports for exchanging cylinders
and accessing pressure- regulating controls are allowed to be included. A gas cabinet operates at
negative pressure relative to the surrounding atmosphere.

Hé6n hop khi / Gas mixture

Hbén hop cda hai hodc nhidu thanh phan, & dang 1dng hoc khi, dwoc nap ¢ chi dich
vao chai dé st dung dwéi dang khi trén.

Mixture of two or more components, either liquid or gaseous, which has been deliberately filled for
use from the cylinder as a blended mixture.

Ap suét khi / Gas pressure

Lwc trén mot don vi dién tich do khi tac dung 1én méi trwdng xung quanh. Thuat ngir
kilopascal (kPa), cung véi thuat ngl “bar” sé 1a thuat ngi tiéu chuan cho ap suéat dwoc
st dung trong tai liéu nay.

Force per unit of area exerted by a gas to its surroundings. The term kilopascal (kPa), along with
the term “bar” will be the standard term for pressure used in this document.

Nha cung cép khi / Gas supplier

Doanh nghiép san xuét, nap va/hodc phan phéi khi va binh chra khi.
Business that produces, fills, and/or distributes gases and gas containers.

Thao tdc / Handling

Di chuyén, két ndi hodc ngét két néi binh chira khi trong diéu kién binh thuéng
Moving, connecting, or disconnecting a gas container under normal conditions

Méi nguy / Hazard

Bét ky diéu kién nao c6 kha nang gay thwong tich cho nhan vién hodc thiét hai tai san.
Any condition that could potentially cause injury to personnel or property.

Doc tinh cao / Highly toxic

Céc loai khi c6 néng d6 gay chét trung binh (LCso) trong khong khi nhé hon hodc bang

200 ppm khi phoi nhiém trong mét gid.

Gases that have an LCso in air less than or equal to 200 ppm for a one-hour exposure.

Khi tro’/ Inert gas

Khi khéng ddc, nhung khéng hé tro st ho hép cla con ngwdi va hau nhw khoéng phan

trng hodc khéng phan (rng v&i cac chat khac.

Gas that is not toxic, which doesn’t support human breathing and which reacts scarcely or not at

all with other substances.

LCso

Néng do gay chét trung binh cla mot loai khi ma khi cho 10 con chuét bach, nang tw

200 g dén 300 g maoi con, hit lién tuc trong mét gié, va gay tlr vong cho 50% so lwong
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3.2.24.

3.2.25.

3.2.26.

3.2.27.

3.2.28.

3.2.29.

3.2.30.

chudt trong vong 14 ngay.

Median lethal concentration of gas that, when administered by continuous inhalation for an hour
to 10 albino rats weighing between 200 g and 300 g each, causes death to 50% of the population
within 14 days.

Giéi han chay dwéi (LFL) / Lower flammability limit (LFL)

Néng dd téi thiéu trong khong khi ciia mét loai khi sé chay khi cé ngudn danh Ira. Con
duwoc goi la giéi han né dwéi (LEL)

Minimum concentration in air of a gas that would burn when ignited. Also known as the lower
explosive limit (LEL)

Khéi Iwrong vé / Mass weight

Khéi lwong cutia binh chra réng khéng c6 gén kém céac phu kién cé dinh.
Mass of the empty container without permanent fittings attached.

Tiéu chuén quéc gia, hwéng dan, quy dinh / National standards, guidelines, regulations

Céc tiéu chuan ky thuat do co quan quan ly cta qudc gia noi thiét bilco s& dwoc st
dung dat ra, lién quan dén thiét ké, thir nghiém cau tric va st dung cta chung. Khi cé
sén va ap dung duogc, cac tiéu chuan nay nén duoc tuan tha.

Technical standards set by regulatory authorities of the country in which the equipment/facility is
used, with respect to their design, construction testing, and use. Where available and applicable,
these standards should be followed.

Xép nhém chai / Nesting

Phwong phap cb dinh cac chai khi cé day phang theo phwo’ng thang dirng, tao thanh
mot khdi ch&t ché bang cach si dung hé thong tiép xuc ba diém lién ké. Theo d6, mbi
chai trong nhém phai cé it nhat ba diém tiép xuc véi cac chai khac, twong hoac vat
chéng d&.

Method of securing flat-bottomed cylinders upright in a tight mass using a contiguous three-point
contact system whereby all cylinders within a group have a minimum of three points of contact
with other cylinders, walls, or bracing.

Xem Phu luc B dé biét thém théng tin.
See Appendix B for more information.

Khi oxy héa / Oxidising gas

Khi c6 thé gay ra hodc gop phan vao s chay cla vat liéu khac nhiéu hon so v&i khong
khi. Kha nang oxy hoa dwoc xac dinh bang cac thtr nghiém hoac phwong phap tinh
toan dwoc ISO chap nhan (xem I1SO 10156:2010,‘ Khi va hén hop khi—Xac dinh kha
naéng gay chay va kha nang oxy héa dé lwa chon dau ra van chai khi) [4].

Gas that may cause or contribute to the combustion of other material more than air does.
Oxidising ability is determined either by tests or by calculation methods adopted by ISO (see ISO
10156:2010, Gases and gas mixtures—Determination of fire potential and oxidising ability for the
selection of cylinder valve outlets) [4].

Thu déng hoa / Passivation

Quy trinh dwoc ap dung khi cé kha nang xay ra phan rng gitra khi phan rng va binh
chtva hodc hé thdng ma khi d6 sé dwoc dwa vao. Thu dong hoéa ddm bao réng bét ky
phan (rng nao ciing dién ra trong didu kién dwoc kiém soat. Thu ddng hda ciing cé thé
dwoc sir dung d& dadm bao sy 6n dinh ctia hdn hop khi. Thu dong héa thwdng duoc
thwe hién bang cach st dung hén hop chiva khi phan (ng dwoc pha loang trong khi
tro, d6i khi sau d6 1a khi phan (ng tinh khiét.

Procedure that is applied when there is a possibility of a reaction between a reactive gas and the
container or system into which it is going to be introduced. Passivation ensures that any reaction
takes place under controlled conditions. Passivation may also be used to ensure the stability of a
gas mixture. Passivation is usually carried out using a mixture containing a reactive gas diluted in
an inert gas, sometimes followed by the pure reactive gas.

Thiét bi giam ap (PRD) / Pressure relief device (PRD)
Thiét bi dwoc kich hoat bang ap suét va/hoac nhiét do, dwoc st dung dé ngén ap suét
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3.2.31.

3.2.32.

3.2.33.

3.2.34.

3.2.35.

3.2.36.

3.2.37.

3.2.38.

tang 1&n trén mic tdi da da dinh trwéc va do dé ngdn nglra nd binh chira dwoc nap
binh thwong khi chiu thir nghiém chay tiéu chuan, xem CGA C-14, Quy trinh th
nghiém chay hé théng thiét bi giam ap binh DOT [5].

Pressure and/or temperature activated device used to prevent the pressure from rising above a
predetermined maximum and thereby prevents rupture of a normally charged container when
subject to a standard fire test, see CGA C-14, Procedures for Fire Testing of DOT Cylinder
Pressure Relief Device Systems [5].

Phiéu di¥ liéu an toan (SDS) / Safety Data Sheet (SDS)

Théng tin bang van ban hoac in 4n lién quan dén chat nguy hiém (tinh chét, bién phap
phong ngtra, v.v.) tuan theo quy dinh quéc gia. Trwdc day dwoc goi la Phiéu di liéu an
toan hoa chat (MSDS).

Written or printed information concerning a hazardous material (properties, precautions, etc.)
following national regulations. Previously known as Material Safety Data Sheet (MSDS).

Ap suét thiy / Test pressure

Ap suét ma tai d6 binh chira dwoc thi thiy lwc hodc khi nén va la ap suéat khong dwoc
vuot qua trong bat ky didu kién van hanh binh thwdng nao cé thé dy doan trwdc (vi du:
trong qua trinh nap).

Pressure at which a container is hydraulically or pneumatically tested and is the pressure that
shall not be exceeded under any foreseeable normal operating conditions (e.g., during filling).

Gia tri gi¢i han ngwéng—Trung binh theo théi gian (TLV®—TWA) / Threshold Limit
Value—Time Weighted Average (TLV®—TWA)

Néng d6 ma mot ngudi cé thé tiép xuc, 8 gi mbi ngay, 40 gid mdi tudn, ma khéng gay
hai [6].

The concentration to which a person may be exposed, 8 hours a day, 40 hours a week, without
harm [6].

Khi déc / Toxic gas

Khi nén c6 ndng d6 gay chét trung binh (LCso) trong khong khi nhé hon hodc bang
5000 ppm khi phoi nhiém trong mét gi¢. Quy dinh qudc gia cé thé cé cac phan loai bd
sung.

Compressed gas that has a LCso in air of less than or equal to 5000 ppm for a one-hour
exposure. National regulations may have additional classifications.

Gi&i han chay trén (UFL) / Upper flammability limit (UFL)

Nbéng dd tbi da trong khong khi clia moét loai khi sé chay khi dwoc dbt chay. Con dwoc
goi & gi¢i han nd trén (UEL).

Maximum concentration in air of a gasthat would burn when ignited. Also known as upper
explosive limit (UEL).

Né&p va nat bjt dau ra van / Valve outlet caps and plugs
Céc phu kién c6 thé thao roi thwong tao thanh mét 16 kin khi tai cac dau ra van do nha
cung cap khi cung cap kém theo mot so loai khi nhat dinh.

Removable attachments that usually form a gas-tight seal on valve outlets provided by the gas
supplier with certain gases.

LUU Y—Mét sb nép chi dwoc thiét ké dé bao vé ren van va khong kin khi.
NOTE—Some caps are designed only for valve thread protection and are not gas-tight.

Né&p bao vé van / Valve protection cap

V6 clrng c6 thé thao roi dwoc cung cdp dé bao vé van binh chira trong qua trinh thao
tac, van chuyén va lwu triv.

Rigid removable cover provided for container valve protection during handling, transportation, and
storage.

Thiét bj bdo vé van / Valve protection device

Thiét bi gan vao vong cb hodc than binh d& bao vé van binh khéi bj va dap hoac hw
hdng do tac dong tir viéc roi hoac vat khac va vao binh.
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Device attached to the neck ring or body of the cylinder for the purpose of protecting the cylinder
valve from being struck or damaged by impact resulting from a fall or an object striking the
cylinder.

4. Cac méi nguy cua khi dién ttr dic biét / Hazards of electronic specialty gases

- Khi dién ti dac biét dwoc st dung trong san xuét linh kién ban dan va dién t& thweng nguy hiém do

cac tinh chat vat ly von co va kha nang phan rng hoa hoc, sinh hoc clia ching. Do d6 c6 bon loai
méi nguy cla khi dién ti& d&c biét, dé la méi nguy vat ly, héa hoc, strc khde va méi trwdng. Hau hét
cac loai khi d&u c6 nhiéu hon mét mdi nguy.
Electronic specialty gases used in the manufacture of semi-conductor and electronic components are often
hazardous due to their inherent physical properties and chemical and biological reactivity. Thus, there are four
categories of hazards of electronic specialty gases, namely physical, chemical, health, and environmental
hazards. Most gases possess more than one hazard.

- Nén tham khao cac phleu di liéu an toan (SDS) do nha cung cap khi cung cép cho tirng loai khi dé
hiéu r& hon vé& cac méi nguy cla tirng s&n phdm. Chiing cung cap nhiéu thoéng tin va khuyén nghi dé
thao tac v&i khi dién tlir dac biét moét cach an toan.

Safety data sheets (SDS) provided by gas suppliers for individual gases should be consulted for better
understanding of hazards of each product. They provide a wealth of information and recommendations for the
safe handling of electronic specialty gases.

4.1. Méi nguy vat ly / Physical hazards

- Co hai méi nguy vat ly chinh, d6 la ap suét khi va nhiét do cuwc thap.
There are two primary physical hazards, namely gas pressure and extreme cold.

4.1.1. Ap suét khi/ Gas pressure

- Khi dwéi ap suét & trang thai nang Iuong (ap suat) cao hon so v&i khi khéng bi gi¢i han

va gradient nang lwong nay c6 thé gay ra mbi nguy. Viéc giai phong khi mét cach
khong kiém soat do 16i clia con ngwdi hodc héng héc thiét bi co thé dan dén thwong
tich hodc thiét hai nghiém trong. Trong nhirng trwéng hop bat thworng nhw héa hoan,
(ng suét tac dung lén thanh binh chira c6 thé vuot qua gidi han bén nd cta binh, gay
ra nd binh. C&c binh bi nap qué day ciing cé thé gay ra mbi nguy twong tw.
Gases under pressure are at a higher state of enerqy (pressure) than unconfined gases and this
enerqy gradient can pose a hazard. Uncontrolled releases of gases due to human error or
equipment failure can result in severe injury or damage. In unusual circumstances such as a fire,
stresses exerted on the container wall can exceed the bursting strength of the container causing it
to rupture. Overfilled containers can pose a similar hazard.

4.1.2. Nhiét dé cwc thap / Extreme cold

- Céc loai khi dwoc thao tac & dang 18ng tai nhiét do rat thap, dwoc md ta bang thuat ng
siéu lanh (cryogenic) hoac lam lanh (refrigerated) c6 thé gay ra nhiéu moi nguy khac
nhau nhu:

Gases handled in liquid form at very low temperatures, described with the term cryogenic or
refrigerated can pose various hazards such as:
e bdng lanh;
frostbite;
« vatliéu bj gion do nhiét do thap;
embrittlement of the material due to low temperature;
¢ hinh thanh swong mu;
mist formation;
e gian nd hodc co lai do nhiét; va
thermal expansion or contraction; and
e doéng bang.
freezing.

4.2. Méi nguy héa hoc /| Chemical hazards

- C6 bdn mébi nguy héa hoc chinh, dé la tinh d& chay, kha nang oxy hoa, tinh &n mon va kha
nang phan &ng.
There are four primary chemical hazards, namely flammability, oxidising potential, corrosivity, and reactivity.
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4.2.1.

4.2.2.

Tinh dé chay / Flammability

Mot loai khi d& chay can thém hai diéu kién niva d& chay: ngudn danh Ira va chat oxy
héa. Khi dé& chay chi chay khi hén hop véi khong khi hodc chat oxy héa ndm trong
pham vi gi¢i han chay, dwoc goi la gi¢i han chay dwéi (LFL) va gi¢i han chay trén
(UFL). H6n hgp ndm ngoai pham vi nay thwdng sé khong chay.

A flammable gas requires two additional conditions to burn: an ignition source and an oxidizer.
The flammable gas will only burn when the mixture with air or oxidizer is within a range of
flammable limits, called the lower flammability limit (LFL) and upper flammability limit (UFL).
Mixtures outside this range will not generally burn.

Mbt sb loai khi khdng dwoc phan loai 1a d& chay cho muc dich van chuyén van c6 thé
chay trong mot sé diéu kién méi triwdng nhat dinh, vi du: amoniac.

Some gases not classified as flammable for transportation purposes can burn under certain
ambient conditions, e.g., ammonia.

Mot sb loai khi khi dwoc gidi phong cé thé phat nd khi co nguén danh Ira. Sy tang ap
suét dot ngdt cé thé khién vé boc xung quanh bi nd.

Some gases when released can detonate in the presence of an ignition source. The sudden rise
in pressure can cause the surrounding enclosure to rupture.

Mot sb khi dé& chay c6 nhiét do tw béc chay dwéi 54°C (130 °F) c6 thé béc chay khi
thoat ra khi quyén. Ching dwoc phan loai | khi tw chay trong khong khi.

Some  flammable gases which  have an auto-ignition temperature of
less than 54°C (130 °F) can ignite when released into the atmosphere. These are classified
as pyrophoric gases.

Sw chay sé& xay ra khi khéng khi (chat oxy hoéa), nhién liéu va ngudn gay chay cung tén
tai ddng thoi nhw thé hién trong Hinh 1.

Fire will occur when air (oxidizer), fuel, and an ignition source are provided at the same time as
shown in Figure 1.

Phan trng hoa hoc
Chemical reaction

Fuel

Nhién liéu
Hinh 1—Tam giac chay
Figure 1—Fire triangle

Kha nang oxy héa / Oxidising potential

Khi oxy héa day nhanh qué trinh chay nhwng ban than ching khéng chay, vi du: oxy,
clo, flo va nito oxit. Phdn (rng oxy héa phu thudc vao chét bi oxy héa ciing nhw &p suét
va nhiét d6 cla cac chat phan ng. Cac vat liéu thworng khong chay & nhiét do phong
c6 thé chay khi cé méat cac khi oxy héa manh nhw flo va clo triflorua.

Oxidising gases accelerate combustion but are not flammable by themselves, e.g., oxygen,
chlorine, fluorine, and nitrous oxide. The oxidation reaction is dependent on the chemical being
oxidized and on the pressure and temperature of reactants. Materials that normally will not burn at
room temperature can do so in the presence of strong oxidising gases such as fluorine and
chlorine trifluoride.
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4.3.

4.2.3.

4.2.4.

Cac chat 6n dinh trong khong khi & nhiét dd va ap suat méi trwdng xung quanh, vi du:
m& bdi tron va thép khong gi, phan rng dir ddi véi khi oxy hda & nhiét do va ap suét
cao. Do d6, diéu quan trong la tat ca cac dwong bng va thiét bi thao tac khi oxy héa
phai dwoc lam sach khi dung cho oxy. Tham khao AIGA 012, Lam sach thiét bj khi dung
cho oxy; dé biét thém thong tin [7, 8, 9, 10].

Substances that are stable in air at ambient temperatures and pressures, e.g., grease and
stainless steel, react violently with oxidising gases at elevated temperatures and pressures. It is,
therefore, vital that all pipelines and equipment handling oxidising gases be cleaned for oxygen

service. Refer to AIGA 012, Cleaning Equipment for Oxygen Service; for more information [7, 8,
9, 10].

Flo 1a khi oxy héa phan &ng manh nhét. Thiét bj va dwéng dng dung cho flo can dwoc
thu déng hoéa trwde khi str dung.

Fluorine is the most reactive oxidising gas. Equipment and pipelines handling fluorine need to be
passivated before use.

Mét sb kim & dang phan tan min nhw nhém, thép carbon, hodc/va thép khéng gi ciing
cd thé ty bbe chay khi c6 mat khi oxy héa.

Certain finely divided metals such as aluminium, carbon steel, or/and stainless steel can also
spontaneously combust in the presence of oxidising gases.

Tinh an mon / Corrosivity

No6i chung, khi an mon cé thé gay hai hoac lam hédng mé nguwdi hoac vat liéu khi tiép
xtc véi dd dm hoac mang nhay cuta co thé (vi du: méat, miéng, hong, v.v.). Trong moi
trwong kho, khi &n mon cé anh hwéng khong dang ké& dén kim loai; tuy nhién, ro ri khi
nhd két hop v&i d Am khong khi cé thé an mon binh chiva kim loai, van va phu kién.
Can thyc hién moi bién phap dé ngan chan khi an mon tiép xuc véi nwéc hodc dd dm
dwéi bat ky hinh thirc ndo.

Generally, corrosive gases can cause harm or damage to human tissue or materials when in
contact with moisture or mucous membranes of the body (e.g., eyes, mouth, throat, etc.). In dry
environments, corrosive gases have negligible effects on metals; however, minute leaks of gases
combine with atmospheric moisture to corrode metal containers, valves, and fittings. All efforts
shall be made to prevent the contact of corrosive gases with water or moisture of any kind.

Céc khi an mon axit (vi du: hydro clorua) va khi an mon kiém (vi du: amoniac) khi két
hop trong méi trwdng kin c6 thé phan (ng dir déi gidi phéng moét lwong I6n ndng
lwong.

There are acidic corrosive gases (e.g., hydrogen chloride) and alkaline corrosive gases (e.g.,
ammonia) that when combined in an enclosed environment can react violently releasing a large
amount of energy.

Kha nang phan teng / Reactivity

Khi tw phdn (rng la nhirng loai khi c6 thé tw phan &ng trong mét sb diéu kién nhét dinh.
Cac san pham sinh ra tir phan (rng nay c6 thé lam tang 4p suét va nhiét dd bén trong
chai khi, di dé gay né chai. Vi du vé cac phan (ng nhw vay bao gém: sw tw phan hay
cla nitric oxide, germane, diborane, va phan (rng tring hop cla ethylene oxide. Nhiéu
loai khi c6 kha nang tring hop thwdng dwoc bd sung chét (e ché dé& ngan phan (rng
xay ra ngoai y muén.

Self-reactive gases react on their own under certain conditions. Products of the reaction can
cause a rise in pressure and temperature of the container sufficient to rupture it. Examples of
such reactions are the self- decomposition of nitric oxide, germane, diborane, and the
polymerization of ethylene oxide. Many polymerisable gases have inhibitors added.

Nguy co strc khoe / Health hazards

C6 nhiéu loai nguy co strc khde dwoc trinh bay chi tiét trong Hé théng hai hoa toan cau vé phan
loai va ghi nhan (GHS), Phan 3, cu thé la:

There are various categories of health hazards detailed in the Globally Harmonised System of
Classification and Labelling (GHS), Part 3, namely:

e doc cép tinh;
acute toxicity;
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kha ndng gay dot bién, gay ung thw va doc sinh san;
mutagenicity, carcinogenicity, and reproductive toxicity;

e ddc tinh trén co quan dich cu thé/toan than; va
specific target organ/systemic toxicity; and

e ngat thé [11].
asphyxiation [11].

4.3.1.

4.3.2.

Déc cép tinh / Acute toxicity

Puong phoi nhiém khi doc phd bién nhat 1a hit phai. Puong it phd bién hon 1a hap thu
qua da.

The most common route of toxic gas exposure is inhalation. A less common route is absorption
through the skin.

Doc cép tinh dé cap dén cac tac dong cd hai xay ra sau khi tiép xtic mét 1an véi mot
chéat qua dwdng ubng hodc qua da, hodc nhiéu 1an tiép xic trong vong 24 gid, hodc hit
phai khi doc trong thoi gian 4 gid.

Acute toxicity refers to those adverse effects occurring following oral or dermal administration of a
single dose of a substance or multiple doses given within 24 hours, or an inhalation exposure of 4
hours.

DPoc cép tinh cé thé dan dén tlr vong nhanh chéng, vi du: phoi nhiém véi arsin, carbon
monoxide.
Acute toxicity can result in rapid death of an individual, e.g., exposure to arsine, carbon monoxide.

Ddc man tinh cé thé dan dén suy giam strc khde do tich tu déc td (vi du: asen trihydrua,
carbon monoxide), ton thwong mé quan trong: vi du phéi (vi du: nito oxit), hoac dau tai
phat (vi du: hydro florua).

Chronic toxicity can result in deterioration of health due to accumulation of toxins (e.g., arsenic
trihydride, carbon monoxide), damage fto vital tissues: for example lungs (e.g., nitrous oxide), or
recurrent pain (e.g., hydrogen fluoride).

Kha nang gay dét bién, gdy ung thw va déc tinh sinh san/ Mutagenicity,
carcinogenicity, and reproductive toxicity

4.3.2.1. Khé néng géy dot bién / Mutagenicity

- Nguy co nay chi yéu lién quan dén cac hoa chét c6 thé gay dét bién trong té bao
ngwdi ma cé thé truyén cho thé hé sau.
This hazard is primarily concerned with chemicals that can cause mutations in cells of humans
that can be transmitted to the progeny.

4.3.2.2. Kha ndng gay ung thw / Carcinogenicity

- Chét gay ung thw 1a cac chat héa hoc hodc hén hop gay ung thu hodc lam tang ty lé
mac bénh.
Carcinogens are chemical substances or mixtures that induce cancer or increase its
incidence.

- Mot s khi nhw etylen oxit cling c6 thé gay nguy co' ung thw. Nhung khi nay dwoc
cho |a gay dét bién trong ma di truyén cla té& bao nguoi, cé thé dan dén tinh trang
ung thw ac tinh theo th&i gian.

Some gases such as ethylene oxide may also pose a carcinogenic hazard. These gases are
believed to cause mutation in the genetic code of human cells that can lead to a malignant
carcinogenic condition over a period of time.

4.3.2.3. Boc tinh sinh san / Reproductive toxicity

4.3.3.

- Doc tinh sinh sdn bao gdm cac tac dong bét loi dén chirc néng sinh duc va kha
nang sinh sdn & nam va ni trwdng thanh ciing nhw déc tinh phat trién & con cai.
Reproductive toxicity includes adverse effects on sexual function and fertility in adult males
and females as well as developmental toxicity in the offspring.

Déc tinh trén co’ quan dich cu thé/toan than / Specific target organ/systemic toxicity
Dac tinh trén co quan dich cu thé/toan than cé thé xay ra qua bat ky dwdng ndo co lién
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quan dén con nguoi, tirc 1a chd yéu qua dwong ubng, qua da hodc hit phai va co thé
xay ra sau khi phoi nhiém don hoac 1ap lai.

Specific target organ/systemic toxicity can occur by any route that is relevant for humans, i.e.,
principally oral, dermal, or inhalation and can occur after single or repeated exposure.

4.3.4. Ngat thé’/ Asphyxiation

- Ngat thé 1a tinh trang do thiéu oxy gay ra.
Asphyxiation is a condition caused by deprivation of oxygen.

- Bét ky loai khi hodc hén hop khi ndo, ngoai trir oxy hoac khéng khi, khi dwoc gii
phéng vao khong gian kin déu cé thé chiém chd cla oxy, lam gidm ndng d6 oxy xudng
dwdi mirc can thiét dé duy tri sy séng. Diéu nay khéng chi xdy ra v&i khi tro nhw
nitrogen, helium hoac argon, ma con co6 thé xay ra v&i bat ky loai khi nao, vi du nhw
hydrogen Théng thweng, ndéng d6 oxy dwdi 19,5% dwoc xac dinh la thiéu oxy. Mot sb
quéc gia c6 quy dinh khac, vi du nhw Nhat Ban xac dinh mae thiéu oxy 1a duéi 18%.
Any gas or mixture with the exception of oxygen or air released into a confined space can
displace oxygen to concentrations below that needed for sustaining life. This is not limited to inert
gases such as nitrogen, helium, or argon, but can be any gas, for example, hydrogen. Typically
oxygen concentrations that are less than 19.5% are identified as oxygen deficient. Some
countries identify lower oxygen concentrations as oxygen deficient, for example, 18% in Japan.

- Khi co ti trong cao hon khoéng khi, dac biét la khi c6 nhiét do thap hon nhiét d6 mbi
trwong, co thé chay dén cac khong gian thép, vi du: phong tdng ham, miéng céng, hd,
giéng va bé& gom bom.

Gases with higher density than air, especially gases below ambient temperatures, can flow to low
lying spaces, e.g., basement rooms, sewer manholes, pits, wells, and pump sumps.

- Khi cé ti trong thAp hon khéng khi, vi du: heli va hydro, c6 thé tich tu & khéng vuc tran
nha. Céc tai nan gay t& vong do bau khéng khi thiéu oxy (ngat thd) da tirng xay ra do:
Gases with lower density than air, e.g., helium and hydrogen, can accumulate in ceiling spaces.
Fatal accidents due to oxygen-deficient atmospheres (asphyxiation) have been caused by:

« divao khong gian kin chwa dwoc lam sach di béng bau khi quyén cé thé hit thé;
entry into confined spaces that had not been sufficiently purged with a breathable
atmosphere;

e duong 6ng quy trinh chwa dwoc cach ly day da;
process lines that had not been adequately isolated;

e 10 ri tir chai khi hoac éng mém;
leaks from cylinders or hoses;

e tran db tir binh dewar; va
spillage from dewars; and

e duodng xa trong quy trinh chwa dwoc dan dén khu vuc an toan.
process vents that had not been routed to a safe area.

4.4. Nguy co méi trwéng / Environmental hazards

V&i sw kiém soat phu hop, nhitng khi nay khéng gay ra méi de doa dang ké cho suw séng con
nguwdi va mdi trudng. Nhung khi mot sb khi nhat dinh (vi du: khi doc) vé tinh thoat ra moi
trwdng, chung cé thé 1am 6 nhiém dat, nwdc va/hodc khéng khi véi hau qua cd thé rat tham
khéc. Hau hét cac quéc gia déu cé cac quy dinh va bién phap nghiém ngat can thyc hién néu
xay ra sw c6 ro ri. Nguwdi st dung céc loai khi nay nén xem xét cac quy dinh dwoc ap dung.

With proper control, these gases pose no significant threat to human life and the environment. But when
certain gases (e.g., toxic gases) are accidentally released to the environment, they can contaminate land,
water, and/or air with potentially disastrous results. Most countries have strict requlations and measures to
be taken if a release occurs. Users of these gases should review regulations that apply.

R4t khuyén khich viéc xay dwng cac chwong trinh 'ng phé khan cép, Iy tai lieu hwéng dan tir

co quan chinh quyén dia phwong dé dwa ra hwéng dan tuan tha quy dinh, kiém soat khi thai va

xac dinh d&c diém rai ro dbi v&i stirc khde con ngudi va moi trwdng dwa trén cac kich ban phoi

nhiém duwoc do lwdong hodc dw doan tai dia phuong.

Establishing emergency response programs, obtaining guidance documents from the local government

agency to offer direction in following regulations, controlling emissions, and characterizing risks to human
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health and the environment on the basis of locally measured or predicted exposure scenarios are strongly
recommended.

5. Chiét nap khi / Gas packaging

- Phan nay bao gdm vat liéu ché tao, binh chlra, ciu tao van va ty 1& nap.
This section covers material of construction, container, valve construction, and filling ratio.

5.1. Vat liéu ché tao / Material of construction

5.2.

Viéc Iwa chon vat liéu kim loai va phi kim phai tinh dén suw twong thich cda khi va vat liéu dwoc
st dung. Diéu cuc ky quan trong la tat ca thiét bi khi phai twong thich véi loai khi di qua né.
Viéc st dung thiét bi khéng twong thich véi khi cé thé 1am héng thiét bi va gay ro ri, dan dén
thwong tich ca nhan hodc thiét hai tai san. Néu mot vat lieu dwoc yéu cau st dung lan dau tién
cho khi va duoc cho la twong thich, vat liéu d6 nén dwoc kiém tra d& xac nhan tinh phu hop
trwéc khi st dung trong cac diéu kién nhiét do, ap suat va luu lveng xac dinh.

Selection of metals and non-metals shall take into account the compatibility of the gas and the material
used. It is extremely important that all gas equipment be compatible with the gas being passed through it.
The use of a device that is not compatible with the gas service can damage the unit and cause a leak that
could result in personal injury or property damage. If a material is required to be used in the gas service for
the first time and is thought to be compatible it should be tested to confirm suitability prior to use under
defined temperature, pressure, and flow conditions.

Binh chtra / Container
5.2.1. Ché tao va chirng nhan binh chira / Container construction and certification

- Céc vat lieu dwoc sir dung trong ché tao binh chira chi yéu 1a thép carbon va hop kim

nhém. Déi v&i ap suét thap, thép carbon han dwoc st dung. O ap suét cao hon, thép
carbon khoéng han va hop kim nhém dwoc st dung. D6i khi, cac vat liéu khac nhw niken
va thép khong gi dwoc sir dung tuy thudc vao yéu cau vé do tinh khiét va tinh twong
thich.
Materials used in the construction of containers are predominantly carbon steel and aluminium
alloy. For low pressures, welded carbon steels are used. At higher pressures, seamless carbon
steel and aluminium alloy are used. Sometimes, other materials such as nickel and stainless steel
are used depending on purity and compatibility requirements.

- Binh chira phai dwoc chirng nhan va kiém tra dinh ky tuan tha cac tiéu chuén quéc gia.

Viéc thlr nghiém lai binh chira phai tuan theo cac tiéu chuan quéc gia hodc luat va quy
dinh quéc gia cla nha san xuét binh cha, tiéu chudn nao chat ché hon sé dwoc ap
dung Cac binh chwra khong dap ung céac tiéu chuan nay phai dwoc ngirng st dung
Néu céc binh nay c6 thé dwoc stra chiva dé& dap &ng céac tiéu chuan, ching cé thé
duwoc dwa tréd lai str dung; néu khéng sé bj loai bo.
Containers shall be certified and tested regularly in compliance with national standards. Container
re-test shall follow national standards or the container manufacturer’s country laws and
regulations, whichever is more stringent. Containers failing to meet these standards shall be
removed from service. If they can be repaired to meet the standards, they can be put back to use;
otherwise they shall be scrapped.

- Viéc sfjj dung van cling nén tuan tha cac tiéu chuan quéc gia. Hinh 2 minh hoa cac bé
phan cau thanh cta binh cha khi.

Use of valves should also comply with national standards. Figure 2 shows component parts of a
gas container.
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Hinh 2—Ban vé minh hoa cac bd phan cua chai khi (Nguon: Air Products and Chemicals, Inc)

5.2.2.

5.2.3.

Figure 2—Drawing showing cylinder components (From Air Products and Chemicals, Inc)

Trong Iwong binh chira / Container weight

Trong lwong rdng hodc khéi lwong cla binh chira khi nén 16n c6 thé vuwot quéa 200 kg.
Khi dwoc nap day, tdng trong lwong ctia binh chira cung véi khi co thé vwot qua 1000
kg. Diéu nay co thé gay ra nguy co dang ké khi thao tac.

The empty or mass weight of a large compressed gas container can exceed 200 kg. When filled,
the total weight of the container with gas can exceed 1000 kg. This can present a significant
handling hazard.

Nhan dang binh chira / Container identification

M®i binh chira cé thong tin co ban dwoc dap trén vai binh theo quy dinh dia phwong (vi
du: ADR/RID & Chau Au) [1, 2]. D4u dap nay c6 thé bao gdbm déc diém ky thuat vat liéu
binh chira, ngay th&r nghiém lan dau, trong lwong, thé tich, 4p suét dinh muc, tén hoéa
hoc cla khi, nha san xuét va ngay thtr nghiém lai. Théng tin co' ban nay gitp nhan dang
do bén vat ly va kha nang s dung cla binh chra. Binh chira dén han kiém tra dinh ky
ho&c kiém dinh lai s& khéng dwoc nap lai cho dén khi viéc thtr nghiém hoan tat thanh
cong.

Eacl? container has its basic information stamped on the body shoulder according to local
regulations (for example, the ADR/RID in Europe) [1, 2]. This stamp may include container
material specification, first test date, weight, volume, pressure rating, chemical name of the gas,
manufacturer, and retest date. This basic information helps to identify the container’s physical
strength and usability. A container that becomes due for periodic inspection or re-qualification
shall not be refilled until the testing is successfully completed.

Nguwoi st dung nén chi yéu dwa vao nhan dan cla nha cung cip va cac ky hiéu trén
chai khi dé& nhan dang thanh phan khi va cac méi nguy. Nhan dwoc dan theo quy dinh
dia phuong (chang han nhw quy dinh Phan loai, ghi nhan va chiét nap chét va hén hop
(CLP) & Chau Au) nén bao gdm tén khi, mé ta ngén gon vé tinh chéat, cac bién phap
phong nglra mdi nguy chung, so clru va théng tin nha san xuat [12]. Nhan nén dwoc
doc trudc khi str dung cung véi SDS.

Users should rely primarily on labels attached by the supplier and cylinder markings to identify
gas contents and hazards. The label affixed in accordance with local regulations (such as the
Classification, labelling, and packaging of substances and mixtures (CLP) regulation in Europe)
should include gas name, brief description of properties, generic hazards prevention measures,
first aid, and manufacturer information [12]. Labels should be read before use along with the SDS.
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- Mét sb qudc gia co6 ma mau cho cac loai khi chinh (& Chau Au, xem EN1089-3, Chai
khi van chuyén. Nhan dang chai khi (khéng bao gdm LPG). Ma mau); tuy nhién; khong
c6 hé théng ma mau quéc té dwoc chip nhan rong rai cho cac loai khi [13].
Some countries have colour codes for key gases (in Europe, see EN1089-3, Transportable gas
cylinders. Gas cylinder identification (excluding LPG). Colour coding); however; there is no
universally accepted international colour coding system for gases [13].

5.2.4. Xu ly bé mat bén trong binh chira / Container internal surface treatment

- Binh chira dwoc sir dung dé chtra khi c6 dé tinh khiét cao thwong dwoc x& ly so bd
d&c biét bén trong dé duy tri do tinh khiét caa khi.
Containers used in high purity gas service usually have special internal pre-treatment to maintain
gas purity.

5.3. Cau tao van / Valve construction

- Van duoc thiét ké dac biét dé st dung an toan trén binh chiva ap suét.
Valves are specially designed for safe use on a pressurized container.

- Hinh 3 minh hoa mat cét cta van v&i cac bd phan khac nhau: than van, dé van, tay van, két néi
binh chira, két néi dau ra, PRD va |6 han ché dong chay.
Figure 3 shows a section view of a valve with its various components: body, seat, handle, container
connection, outlet connection, PRD, and restrictive orifice.
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Screw Vong dém
Washer
Tay van
Handwheel
Nap van
Truc trén Bonnet
Upper stem
7 Mang van
Truc duwéi ”’ ——— / Diaphragms
Lower stem ' ,a
& N7
Spring NN !!
a2\ N
N\\\\\'f\{ﬂ{x’,’ hﬁ?};'&\"‘\\“ ing N B6 han ché luu luong
b“ | , ”‘ Flow restrictor

—
Thiét bi giam ap h\\\\\\\\‘}‘\'\)l;,

‘ (khi dworc chi dinh)
|
Pressure relief device ‘
|
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(when specified)

Miéng dém dé van
Seat insert

>

/5

Hinh 3—Van mang khéng dém kin
Figure 3—Diaphragm packless valve
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Van binh chira dwoc 1ap vao binh dé& cho phép lvu lwong vao hodc ra khdi binh. Than van
thwong dwoc lam bang déng, ddng thau, thép khéng gi hodc cac kim loai twong thich khac.

A container valve is fitted on a container to allow flow into or out of it. The valve body is typically made of
brass, bronze, stainless steel, or other compatible metals.

C6 nhiéu loai dé van dwoc s dung, phd bién nhét 14 dé kim loai va dé mém lam bang polymer.
A variety of seats are used, the most common being metal and soft seats made of polymers.

Truc van thwong dwoc lam kin béng giodng hodc bing mang kim loai tly thudc vao yéu cau vé
do tinh khiét va tinh twong thich.

The valve stem is typically sealed by packing or with a metal diaphragm depending on purity and
compatibility requirements.

Van c6 thé dwoc van hanh bang tay van hodc cd 1&. T nhitng ndm 1980, van van hanh bang
khi nén cling da dwoc st dung. Chung cho phép mé& va dong van chai khi tlir xa va mang lai
bién phap an toan b sung ca tai diém nap ciing nhw tai diém st dung.

Valves can be operated using handwheels or wrenches. Since the 1980s, pneumatically actuated valves
have also been used. They allow for remote opening and closing of the cylinder valve and afford an extra
measure of safety both at the filling as well as at the point of use.

PRD db6i khi dwoc 1ap vao van hodc chai khi dé ngan ngtra nd cac binh chra dwoc nap binh
thwong khi bi qua ap, vi du nhw khi xay ra hda hoan. Thueng cé bdn loai:
PRDs are sometimes fitted to valves or cylinders to prevent the rupture of normally charged containers
when it is overpressurized such as when in a fire. There are generally four types:

e mang kim loai ho&c dia nb;
metal diaphragm or rupture disk;
e nut chay;
fusible plug;
e két hop ctia ca mang va nut chay ndi tiép nhau; va
a combination of diaphragm and fusible plug in series; and
e 10 Xxo0.
spring.

Néu s dung PRD, né phai phi hop véi loai khi dang dwoc nap va phai tuan tha cac tiéu chuén
qudc gia.
If a PRD is used, it should be appropriate for the gas being filled and shall follow national standards.

LUU Y—O mét sb6 qudc gia, viéc lwu triv binh chira khi héa 16ng dwoc thuc hién & khu vuc
duwoc bao vé khdéi anh nang mat troi.
NOTE—In certain countries, the storage of liquefied gas containers is in the area protected from sunlight.

Cac két néi dau ra van dwoc thiét ké dé ngan két ndi cac loai khi khéng twong thich hodc dé
ngan ap suéat hé théng vwot qua gidi han thiét ké. Cac két ndi nén tuan tha céac tiéu chuén quéc
gia néu cé.

Valve outlet connections are designed to prevent incompatible gases from being connected or to prevent
system pressures exceeding design limits. Connections should follow national standards where these exist

Khuyén nghi s& dung c& Ié lwc dé siét van. C6 cac loai co 1 luc dwoc thiét ké dac biét cho tay
van. Luc siét dwoc dat triedc dé tranh 1am hdng cac bd phan bén trong van nhw mang van, dé
van, v.v., khi van dwoc déng. Ngoai ra, con cé cac loai cd 1é lwc khac dwoc thiét ké cho nap
chup dau ra van chai. Luc siét cling dwoc dat trwde cho loai dau ra nhw Hé théng an toan chi
s dworng kinh (DISS), 1am kin kim loai v&i kim loai, giodng 1am kin, v.v. Xem Hinh 4.

Use of the torque wrench is recommended for tightening a valve. There are torque wrenches specifically
designed for the valve handwheel. Torque is preset so that damage to internal valve components such as
diaphragm, valve seat, etc., does not occur when the valve is closed. Additionally, there are other types of
torque wrenches designed for cylinder valve outlet caps. Torque is also preset for the type of outlet such
as Diameter Index Safety System (DISS), metal to metal, gaskets seal, etc. See Figure 4.
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5.4.

Hinh 4—Mot c® 1é lwc cho tay van dién hinh va van van hanh bang khi nén vé&i dau ra DISS
Figure 4—A typical handwheel torque wrench and an air actuated valve with a DISS outlet

Mét s6 van dworc trang bi 16 han ché dong chay (RFO) dé han ché lwu lwong téi da ti binh
chtra, vi du: silane, arsine va phosphine.

Some valves are fitted with restrictive flow orifices (RFO) to limit the maximum flow from the container,
e.g., silane, arsine, and phosphine.

Mét sb binh chira (d&c biét 1a nhirng binh chiva khi cwe doc va khi tw chay trong khéng khi)
dwoc trang bi ndp ho&c nut bit du ra van dé& ngén nglra ro ri ngau nhién va phai dwoc thiét ké
dé chju dwoc ap suét binh chira dw kién.

Some containers (especially those containing highly toxic gases and pyrophoric gases) are fitted with valve
outlet caps or plugs to prevent accidental release and shall be designed to withstand expected container
pressures.

Co quan quan ly cia méi qubc gia quy dinh hwdng dan vé viéc sir dung PRD. Céc quy dinh nay
phai dwoc tuan thi. Can nhan thirc rang cé sw khac biét trong viéc chi dinh PRD gitra cac qubc

gia.
The regulatory body of each country stipulates direction on the use of PRDs. These regulations shall be

followed. It is recognized that there are differences in the assignment of PRDs from country to country.
Ty 1€ nap / Filling ratio

Khi nap khi hoa ldng vao chai khi, phai duy tri ty 1& nap quy dinh dé dam béo chai khéng bi day
Iong & 55 °C (131 °F) hodc vwot qua cac yéu cau vé ap suét nhw quy dinh trong cac quy chuén
quoc gia.

When filling a liquefied gas into a gas cylinder, a specified filling ratio shall be maintained in order to
ensure that cylinder does not become liquid full at 55 °C (131 °F) or exceed pressure requirements as
stated in national regulations.

Trong khi Quy dinh mau cla Lién Hop Qudc Hwdng dan chiét nap P200 quy dinh ty 1& nap, mét
sO quoc g|a nhw Nhat Ban va Hoa Ky sr dung cac ty 1é nap khac nhau, dwoc quy dinh b&i quy
chuén quéc gia cta ho [3].

While the UN Model Regulations P200 Packing Instructions prescribe filling ratios, some countries such as
Japan and the U.S. use different filling ratios, which are prescribed by their country regulations [3].

Phai kiém tra cac quy dinh dia phwong vé ty & nap khi nap khi héa 16ng.
Local regulations on filling ratio shall be checked when filling liquefied gases.

Cac thwc hanh tét dé thao tac, str dung va lwu trir binh chira khi dién tir dic biét / Good

practices for handling, use, and storageof electronic specialty gases containers

- Sau day la mot sé thwe hanh tét dé lwu trir va st dung khi dién t& d&c biét véi cac khuyén nghi
dwoc bao gdm trong muc 6.3 dé giai quyét cac tinh chat hda hoc cu thé cla tirng loai khi dién tir d&c
biét khac nhau.

The following are some good practices for storage and use of electronic specialty gases with recommendations
included in 6.3 to address specific chemical properties of various electronic specialty gases.

6.1.

Thao tac va st dung / Handling and use

Tét ca cac co s& phai co ké hoach (rng phé khén cép, trong d6 nén bao gdm phwong an x@& ly
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sw cd gidi phong khi va ké& hoach so tan khan cap. (Tham khao thém trong tai liéu AIGA 004,
X ly cac sy cb v6i binh chra khi va AIGA 083, Xt ly cac loai khi [14, 15]).

All facilities shall have an emergency response plan that should include the plan for gas releases and
emergency evacuation (more information in AIGA Doc 004, Handling gas container emergencies and
AIGA Doc 083, Disposal of gases [14, 15]);

- Chi nhitng nhan vién dwoc dao tao va co trinh dé chuyén mén méi dwgc thao tac khi dién tir
dac biét;
Only trained and qualified personnel should handle electronic specialty gases;

- Lubn c6 s&n Bang dir liéu an toan (SDS) dé thao tac véi khi dién t& dac biét;
Have the SDS on hand to handle electronic specialty gases;

- S dung vat liéu ché tao phu hep va twong thich dé thao tac vai khi dién t&r dac biét. Thong tin
nay cé thé Iy tr SDS hoac lién hé véi nha san xuét khi;
Use appropriate materials of construction compatible for handling electronic specialty gases. This
information can be obtained from the SDS or by contacting the gas manufacturer;

- Luén trang bi thiét bj bdo ho ca nhan (PPE) phu hop khi thao tac binh chira khi. Khuyén nghi
céac trang bi nhw: giay bao hd mii thép, kinh bdo hd cé tdm chén bén va géng tay da. Tham
khao Phu luc B2 dé biét thém vé PPE;

Always wear proper personal protective equipment (PPE) when handling gas containers. Steel-toed safety
shoes, safety glasses with side shields, and leather gloves are recommended. Refer to Appendix B2 for
PPE;

- Gir gin vé sinh tbt 1a diéu can thiét, vi du: gilr vat liéu dé chay tranh xa khu vwc lwu trir hodc st
dung binh chira;
Good housekeeping is essential, e.g., keeping combustible material away from container storage or use
areas;

- Thwe hanh quan ly chai theo nguyén tac nhap trwdc xuét trude (FIFO);
Practice first-in-first-out (FIFO) cylinder management;

- Hién nay c6 nhiéu loai dau néi van chai khac nhau dang dwoc s dung. Ciing cé nhiéu loai ren

cb chai duwoc st dung trén toan thé gidi. Ren trén dau ndi van phai khép véi ren trén cb binh
chva. S& rat nguy hiém khi ghép ndi cac chai va van dwoc san xuét theo cac tiéu chuan qubc
gia khac nhau vi c6 kha néng van, dudi 4p suét, c6 thé bi bat ra khéi chai;
There are a variety of different cylinder valve inlets that are in use today. There are also a variety of
cylinder neck threads that are used worldwide. Threads on the valve inlet shall match threads on the
container neck. It is very dangerous to match cylinders and valves that have been manufactured to
different national standards since the possibility exists that the valve, under pressure, could be ejected
from the cylinder;

- Phai can than dé dam béo rang binh chiva cé van sép dwoc nap chua tirng bi hw héng trudc
do;
Care shall be exercised to ensure that a container including the container valve about to be filled has not
been previously damaged;

- Viéc kiém tra binh chra trwéc khi nap va xac minh chinh xac dinh m&rc 4p suét cla chung
trwde khi nap la rat quan trong;
Pre-fill inspection of containers and correct verification of their pressure rating prior to filling is very
important;

- Kiém tra xem c6 con tring ho&c vat la nao khéng truwéc khi thdo nép béo vé van;
Check for insects or foreign material before removing the valve protection cap;

- Thao nut bit dau ra van hodc cac két ndi mot cach tir ttr va kiém tra dau hiéu ro ri trede khi thao
ra hoan toan;
Remove valve outlet plug or connections slowly and look for signs of leakage before removing completely;

- Luén dirng vé phia canh cta nut bit dau ra van ho&c két ndi khi thao nut bit hodc ngét két néi;
Always stand at the side of the valve outlet plug or connection when removing the plug or breaking a
connection;

- Kiém tra do sach cta dau ra van va cta két ndi 5ng mém hodc éng pigtail;
Check cleanliness of the valve outlet and of the connection of hoses or pigtails;
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6.2.

Khéng dwoc str dung bd chuyén ddi dé két ndi cac binh chira cac loai khi khac nhau vi viéc st
dung chdng rat nguy hiém;
Adaptors shall not be used to connect containers of different gases since it is very dangerous to use them;

Ludn mé van tir tlr va can than;
Always open valves slowly and carefully;

Khéng siét van qua chét;
Do not over-tighten valves;

Céc thiét bj bao vé van co thé thao r&i phai ludn dwoc gitr nguyén vi tri trie khi binh chira dang
dwogc nap hoac st dung;

Removable valve protection devices shall always be kept in place except when the container is being filled
or used;

Khoéng bao gio kéo 1é hoac trwot binh chira;
Never drag or slide containers;

Trong qué trinh van chuyén cac loai khi c6 doc tinh cao, cac tay van nén duoc budc chat tay
quay dé ngan van vé tinh mé ra;

During transportation of highly toxic hazardous gases, handwheel valves should have the handwheel tied
shut to prevent accidental opening of the valve;

Khéng dwoc nang binh chira bang nap bao vé van;
Never lift the container by the valve protection cap;

S dung xe day chai phu hop hodc cac thiét bi di chuyén thich hop dé& gidm thiéu viéc 1&n chai;
Use proper cylinder trolleys or appropriate moving devices to minimize rolling of cylinders;

Luén cb dinh binh chira du trong qua trinh van chuyén, lwu tri hay st dung;
Always restrain containers whether during transportation, storage, or use;

Khéng han hd quang (bang que han) Ién binh chira;
Never strike an arc (with welding electrode) on the container;

Khoéng duwoc dé binh chra tiép xuc véi mach dién;
Never allow containers to contact electrical circuits;

Khoéng dwoc dé binh chira tiép xdc véi hda chét hodc hoi &n mon, vi du: thube tdy hodc nuwéc
bién;

Never expose containers to corrosive chemicals or vapours, e.q., bleach or seawater;

Khéng bao gi¢ st dung chai lam con I&n dé di chuyén thiét bi;

Never use cylinders as a roller to move equipment;

Cac binh chira khi con dw nén dwoc x& ly gibng nhw ching con day;
Containers with residual gas should be treated as if they were full;

Luén théng thdi va/hodc hat chan khong hé théng dwong éng bang khi tro trwdc khi dwa vao
hodc ngat két ndi cac loai khi d& chay, doc va &n mon. Cé thé s& dung phwong phép hat chan
khéng thay vi théng thdi bang khi tro hodc két hop ca hai; va

Always purge and/or evacuate piping systems with inert gas before introduction or disconnection of
flammable, toxic, and corrosive gases. Pulling vacuum instead of purging with an inert gas may also be
used or a combination of both; and

Cac két ndi (vi du: két néi pigtail v&i chai), dwoc thuc hién thudng xuyén trong qua trinh, nén
dwoc kiém tra ro ri & ap suat khéng nhd hon ap suat van hanh toi da trwdc khi thong thoi hé
théng.

Connections (e.g., cylinder pigtail connections), which are routinely re-made in the process, should be leak
checked at a pressure not less than the maximum operating pressure before system purging.

Lwu trir / Storage

6.2.1. Hwéng dan chung / General guidelines

- Ludn lwu trik binh cha & noi khd réo néu co thé;
Containers should be stored under dry conditions wherever possible;
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6.2.2.

Nén lwu tri binh chira trén nén dat bang phang dé giam thiéu nguy co dd binh;
Containers should be stored on level ground to minimize toppling;

Ludn tach riéng cac binh day va binh da st dung;
Always segregate full and used containers;

Phan nhém binh chira theo mirc dd nguy hiém cua khi trong binh;
Group containers according to the gas hazard they pose;

Tach riéng cac nhém binh khéng twong thich (chdng han nhw binh chira khi dé chay va
khi oxy hoéa) bang khoang cach thich hop hodc bdng vach ngan chay cé kha nang
chéng chay it nhat 30 phat. Vach ngan chay nay nén co chiéu cao téi thiéu 1,5 m hodc
it nhat 0,5 m so v&i binh chiva cao nhét trir khi bi han ché b&i cac quy chuén quéc gia;
Separate incompatible groups of containers (such as those containing flammable and oxidising
gases) by appropriate distances or with fire partition with fire resistance of at least 30 minutes.
This fire partition should have a minimum height of 1.5 m or at least 0.5 m above the tallest
container unless restricted by national regulations;

Lwu trir binh chira khi héa 16ng dé& ngan nhiét dd ca binh chira vwot qua hwéng dan
quéc gia hodc tbi da 50 °C (122 °F), vi du: bang cach tranh anh néng truc tiép. Xem
Phu luc A dé biét thém thong tin v& anh huéng cta nhiét do;

Store containers of liquefied gases to prevent the temperature of containers from exceeding the
national guideline or a maximum of 50 °C (122 °F), e.g., by avoiding direct sunlight. See Appendix
A for more information on temperature effects;

Mot sb loai khi yéu cau lwu trir & nhiét d6 thap, vi du: —10 °C (14 °F) dbi v&i diborane,
dé gidm thiéu sy tw phan hay;

Some gases require low temperature storage, for example, —10 °C (14 °F) for diborane, to
minimize auto-decomposition;

Lwong khi lwu trir khéng dwoc vt qua thiét ké cia co s& va phai tuan tha cac quy
chuén quéc gia;

Quantity of gases stored should not exceed the design of the facility and should comply with
national regulations;

Chai khi dwoc lwu trir theo chidu doc phai dwoc ¢ dinh (xép 1dng, xép pallet hodc xich)
dé ngan ngtra vé tinh bj db; va

Cylinders when stored vertically shall be secured (nested, palletised, or chained) to prevent
accidental tip-over; and

Mét s6 binh chira dwoc thiét ké dé lwu trir va st dung theo chiéu ngang nhw dang
drum, éng dai hodc binh ton. Céc chai nhé khac nhw chai dung trong gidng day thuan
tién hon khi lwu triv theo chiéu ngang. Trong nhitng trwdng hop nay, phai thwe hién cac
bién phap phong ngira d& dam bao ching dwoc cb dinh dung cach va tuan tha cac quy
chuén va quy dinh quéc gia.

Certain gas containers are designed to be stored and used horizontally such as pressure drums,
tubes, or ton containers. Other small cylinders such as lecture bottles are more conveniently
stored horizontally. In these cases, precaution shall be taken to ensure that they are secured
properly and in accordance with national regulations and codes.

Théng gi6 / Ventilation

Lwu trlr binh chira & khu vuc thong gi6 tét;

Store containers in well-ventilated areas;

D&i v&i lwu triv ngoai trdvi, théng gié cwdng blre thuweng khong bat budc;
For outdoor storage, forced ventilation is generally not required;

Mat d6 khi phai dwoc xem xét trong thiét ké yéu cau thong gio:
Gas densities shall be considered in the design of ventilation requirements:

e Dbi vai khi nang hon khéng khi, éng xa nén dwoc dat gan san
For gases that are heavier than air, exhaust should be taken near the floor

e DAbi vai khi nhe hon khéng khi, dng xa nén dwoc dét gan tran nha; va
For gases that are lighter than air, exhaust should be taken near the ceiling; and
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- Dai voi lwu tr trong nha, can cé théng gié tw nhién hodc cwdng blrc va phai tuan tha
cac quy chuan quoc gia.
For indoor storage, natural or forced ventilation is required and shall follow national regulations.

6.2.3. Hé thong chira chdy / Firefighting systems

- Heé théng chfrg chay phai dwgc xem xét cho cac khu vwc lwu trir va phai tuan tha cac
quy chuan quéc gia; va
Firefighting systems shall be considered for storage areas and shall follow national regulations;
and

- Khi kha thi, hé théng phun nwéc ap lwc 16n (deluge system) c6 thé mang lai loi ich
trong khu vuc lwu triv va cé thé duwoc xem xét.
Where practical, a deluge system can be of benefit in a storage area and may be considered.

6.2.4. Hé thdng an toan sinh mang / Life safety systems

- Nén lap dat cac thiét bi phat hién ro ri phu hop dé kich hoat cac bién phap trng phd
khan cap theo quy dinh quéc gia, néu cé.
Appropriate leak detection devices should be installed to trigger emergency response actions in
compliance with national regulations, if any.

- LUU Y—C4c loai khi c6 ngwdng phat hién bang giac quan cla con nguwdi thap hon gidi
han phoi nhiém cho phép (PEL) thwong khéng yéu cau thiét bi phat hién ro ri khi &
ngoai troi.

NOTE—Gases with human detection limits below permissible exposure limits (PELs) generally do
not require leak detection devices outdoors.

- Nén lap d&t cac hé théng xt Iy khi hodc thong gié phu hop dé xt Iy khi co rd ri. Mot sb
quéc gia co6 thé yéu cau bat budc 1ap dat cac hé théng nay theo quy dinh phap luat; va
Appropriate gas scrubbing or ventilation systems should be installed to handle gas leaks. National
regulations, if any, may require gas scrubbing or ventilation to handle gas leaks; and

- Khu vie lwu triv khi nén dwoc thiét ké co nhiéu hon mét 16i thoat hiém theo yéu cau cla

quy dinh dia phwong.
Gas storage areas should be designed with more than one exit required by local regulations.

6.3. Hwéng dan cho cac loai khi cu thé / Guidelines for specific gas types

C6 bay loai khi cu thé nhw khi dé& chay, khi oxy héa, khi ddc, khi &n mon, khi tro, khi tw chay
trong khong khi, khi tw phdn (ng va khi tring hop. Cac huwéng dan sau day bd sung cho nhirng
hwéng dan duoc liét ké trong 6.1 va 6.2. Can lwu y rang cé thé cé s tring lap & mot mic do
nao dé vé cac yéu ciu duoc ghi nhan trong 6.1 va 6.2. Cac yéu cau cu thé dwoc ghi nhan trong
phan nay sé dwoc wu tién ap dung.

There are seven specific gas types such as flammable, oxidising, toxic, corrosive, inert, pyrophoric, self-
reactive, and polymerisable gases. The following guidelines are in addition to those listed in 6.1 and 6.2. It
is recognized that there could be a degree of duplication of requirements noted in 6.1 and 6.2. Specific
requirements noted in this section will take precedence.

6.3.1. Khi dé chdy / Flammable gases

- Sau day la cac bién phap phong ngtra khi thao tac khi dé chay:
The following are precautions to take when handling flammable gases:

e S{ dung thiét bi bdo hd phi hop dé& ngdn nglra nguy co bdng do bét Itra hodc chay;
Use the appropriate protective equipment to prevent potential flash or burn injury;

o Kiém tra ro ri binh chtra va két néi trwde khi st dung;

Leak check containers and connections before use;

e Khi dé chay phai dwoc Iwu trir & khu vwe théng gié tét, tranh xa céac phét oxy hoa,
khi tw chay trong khong khi, khi déc cao, 16ng de chay, ngon Ita tran, tia Ira va
nguon nhiét;

Flammable gases shall be stored in well-ventilated areas, away from oxidizers, pyrophoric
gases, highly toxic gases, flammable liquids, open flames, sparks, and sources of heat;

o Khi dé chay phai dwoc tach biét khéi cac mbi nguy khac (xem 6.1);

Flammable gases shall be separated from other hazards (see 6.1);
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6.3.2.

Khi dwoc yéu cau theo quy chuan quéc gia, co thé can co twong gidm ap hoac mai
chong no. Twong hoac mai nay dwoc thiet ke dé cho phép gidi téa ap lwc phat sinh
tr mét vu no;

Where required by national codes, an energy relief wall or blast roof may be required. This
wall or roof is designed to allow dissipation of pressure arising from an explosion;

Nghiém cdm st dung céc thiét bi dién t& di dong khong dwoc phan loai, vi du: dién
thoai di déng va by dam;

The use of non-classified portable electronic devices, e.g., mobile handphones and walkie-
talkies, is prohibited;

Khéng xa khi dé chay ra khi quyén triv khi théng qua mét hé thdng dworc thiét ké phu
hop;

Do not vent flammable gases to the atmosphere except through a properly designed system;

Quy dinh québc gia co thé gi¢i han tdng lwong khi d& chay dwoc phép lwu trir va co
thé yéu cau danh gia rdi ro;

National regulations may limit the total quantity of flammable gases allowed to be stored and
may require a risk assessment;

Nghiém cdm cac ngudn gay chay, vi du: hat thubc 1a. Gidm thiéu tbi da tat ca cac
ngudn gay chay. Diéu nay ciing bao gém tinh dién;

Prohibit sources of ignition, e.g., cigarette smoking. Minimize to the extent possible all sources
of ignition. This would also include static electric charges;

Thiét bi dién & gan khu vuc c6 khi dé& chay nén Ia loai an toan ndi tai theo huwéng
dan phan vung trong quy dinh quéc gia. Néu khéng cé quy dinh qubc gia, hdy tham
khdo Uy ban Ky thuat Bién Quéc té (IEC) hoac NFPA 70, National Electrical Code®
16, 17];

E:'/ectricll equipment in the vicinity of flammable gases should be intrinsically safe following
zoning guidelines in national regulations. If national regulations are not available, consult the
International Electrotechnical Commission (IEC) or NFPA 70, National Electrical Code® [16,
17];

Phai can nhac st dung dung cu khdng phat tia Itra khi lam viéc trén ho&c gan cac hé
théng chiva khi dé chay;

Use of non-sparking tools shall be considered when working on or close to systems containing
flammable gases;

Tét c& duwong 6ng, ta va thiét bi dung dé thao tac khi d& chay nén cé ngudn lién tuc
dién va nén dwoc nbi dat; va

All piping, cabinets, and equipment used to handle flammable gases should have electrical
continuity sources and should be earthed; and

Nén s dung bd chdng chay ngwoc, khi phu hop, trong cac duweng dng chira khi dé
chay.
Flashback arrestors should be used, where appropriate, in pipes containing flammable gases.

Khi oxy héa / Oxidising gases

Sau day la cac bién phap phong ngtra khi thao tac khi oxy hoa:
The following are precautions to take when handling oxidising gases:

Kiém tra ro ri binh chira va két ndi trwde khi siv dung;
Leak check containers and connections before use;
Khi oxy héa phai dwoc lwu trir & khu vwe thong gid tbt, tranh xa khi dé chay, khi tw
chay trong khéng khi, khi doc cao, 16ng dé chay, ngon Ikra tran, tia Ira va nguén
nhiét;
Oxidising gases shall be stored in well-ventilated areas, away from flammable gases,
pyrophoric gases, highly toxic gases, flammable liquids, open flames, sparks, and sources of
heat;
Khi oxy hoa phai dwoc tach biét khdi cac mbi nguy khac (xem 6.1);
Oxidising gases shall be separated from other hazards (see 6.1);
Chi str dung thiét bi dworc thiét ké dung cho oxy;
Use only equipment designed for oxygen service;
Gir cho hé thdng oxy khéng bi nhiém ban tir bén ngoai;
Keep oxygen systems free from external contamination;
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6.3.3.

6.3.4.

Chi s dung chét bdi tron hodc chéat 1am kin twong thich véi oxy;

Use only oxygen compatible lubricants or sealants;

Khoéng xa khi oxy hoa ra khi quyén trir khi théng qua mét hé théng dwoc thiét ké phu
hop;

Do not vent oxidising gases to the atmosphere except through a properly designed system;
Cac chai oxy dwoc st dung trong khu‘vudc lam viéc cé théng gié khong day di nén
co thiét bi giam sat oxy dé dam bao néng dod oxy dwoc gitr dudi 23.5%, xem AIGA
Doc 005, M6i nguy chay ctia méi trwdng oxy va giau oxy [18]; va

Oxygen cylinders used in work areas with inadequate ventilation should have oxygen monitors
to ensure that oxygen concentrations are kept below 23.5%, see AIGA Doc 005, Fire hazards
of oxygen and oxygen enriched atmospheres [18]; and

Thiét bj 1am viéc véi flo hodc cac hop chét flo hda c6é tinh oxy hdéa co thé yéu ciu xt
ly thu déng hda (passivation).
Equipment handling fluorine or oxidising fluorinated compounds can require passivation.

Khi déc / Toxic gases

Sau day la cac bién phap phong ngtra khi thao tac khi doc:
The following are precautions to take when handling toxic gases:

Kiém tra ro ri binh chira va két ndi trwée khi stv dung;

Leak check containers and connections before use;

Khi déc phai dwoc lwu IrEP & khu vuwe th(“)ng gio tot, tranh xa khi dé& chay, khi tw chay
trong khong khi, [dng dé chay, ngon Itra tran, tia Itra va ngudn nhiét;

Toxic gases shall be stored in well-ventilated areas, away from flammable gases, pyrophoric
gases, flammable liquids, open flames, sparks, and sources of heat;

Khi déc phéi dwoc tach biét khéi cac méi nguy khac (xem 6.1);

Toxic gases shall be separated from other hazards (see 6.1);

Trwdce khi vao, cac khong gian kin chira khi doc cao, bao gdm ca binh chra dwoc
chiét nap bén trong container van chuyén, nén dwoc kiém tra ro ri khi ddc khi khéng
c6 hé thong phat hién c6 dinh dwoc bao tri;

Prior to entry, enclosed spaces containing highly toxic gases, including cylinder packaged
inside shipping containers, should be checked for leaks of the toxic gas in the absence of a
maintained stationary detection system;

Khéng xa khi doc ra khi quyén triy khi théng qua mot hé théng dworc thiét ké phu
hop;

Do not vent toxic gases to the atmosphere except through a properly designed system;

C6 thé can cé voi sen khan cép, tram rira mat va tram so clru;

Emergency showers, eyewash station, and first aid stations may be required;

Quy dinh quéc gia c6 thé gigi han tong lwgng khi doc dwoc phép lwu trik va co thé
yéu cau xem xét danh gia rui ro;

National regulations may limit the total quantity of toxic gases allowed to be stored and may
require a risk assessment review;

Viéc nap va st¢ dung khi doéc cao nén dwoc thwe hién trong céc,buc‘“)ng hoac phbljg
c6 hé thong hut khi thai va khi thai phai dwoc xt ly ding cach xudng dwéi mirc chap
nhan dwoc trwdc khi thai ra khi quyén; va

The filling and use of highly toxic gases should be done in exhausted enclosures or rooms
with the discharge treated properly to below acceptable levels before emission into the
atmosphere; and

Vi nhiéu loai khi déc ciing c6 tinh @n mon, nén can can than khi lwa chon vat liéu
xay dwng phu hop.

Since many toxic gases are also corrosive, care should be taken in selecting the appropriate
construction material.

Khi an mon / Corrosive gases

Khi @n mon cling la khi doc, vi vay nén dwoc xt ly nhw khi doc. Cac bién phap phong
nglra bd sung khi thao tac véi khi an mon Ia:

Corrosive gases are also toxic and should be treated as such. Additional precautions to take
when handling corrosive gases are:
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6.3.5.

6.3.6.

6.3.7.

e S{ dung thiét bi bdo hd phu hop dé ngén ngtlra tiép xuc véi da va mét; va
Use the appropriate protective equipment to prevent skin and eye contact; and

« Nén c6 san cac thiét bi nhw voi sen khan cap va tram rira mat. Viéc s dung cac
thiét bi nay la bat buéc & mét s6 khu ve phap ly nhat dinh.
Equipment such as an emergency shower and eyewash station should be available. The use
of such equipment is mandatory in certain jurisdictions.

Khi tro’ / Inert gases

Khi tro cling cé thé dwoc phan loai la khi gay ngat. Cac bién phap phong ngira bd sung
khi thao tac khi tro la:

Inert gases can also be classified as asphyxiant gases. Additional precautions to take when
handling inert gases are:

e Kiém tra ro ro ri binh chtva va két ndi trwéde khi st dung;
Leak check containers and connections before use;

o Débi véi khi tro dwoc nap va st dung trong nha, cé thé can cé thiét bi giam sat oxy.
Ciing tham khao AIGA Doc 008, Méi nguy cla khi tro' [19]; va
For inert gases being filled and used indoors, oxygen monitors may be required. Also refer to
AIGA Doc 008, Hazards of inert gases [19]; and

e Binh chtra I6ng siéu lanh c6 thé lién tuc xa khi, vi vay khu virc trong nha nén duoc
thdng gi6é dung cach.
Cryogenic liquid containers can continuously vent, indoor areas should be properly ventilated.

Khi tw chay trong khéng khi / Pyrophoric gases
Cac bién phap phong ngtra téi thiéu gidbng nhuw dbi véi khi dé& chay dwoc liét ké trong

6.3.1.
Precautions to take are at a minimum the same as to those for flammable gases as listed in 6.3.1.

Khi tw phan teng va khi trung hop / Self-reactive and polymerisable gases

Sau day la cac bién phap phong ngtra khi thao tac khi tw phan &ng:
The following are precautions to take when handling self-reactive gases:

o Kiém tra ro ri binh chva va két néi trwde khi st dung;
Leak check containers and connections before use;

e Thuc thi nghiém ngéat viéc s dung khi theo nguyén tac FIFO (Nhap trwédc - Xuat
trwdc) dé kiém soat thdi han st dung cla cac binh da nap; va
Enforce strict compliance to FIFO usage of the gas in order to control the shelf life of filled
cylinders; and

o Giadm thiéu cac nguyén nhan gay tw phan &ng hodc tring hop, vi du: nhiét dd cao va
cac hat gi sét.
Minimise causes of self-reaction or polymerization, e.g., high temperature and rust particles.

Thiét bi khac cho hé théng cung cap khi dién tir dic biét / Other equipment for the electronic

specialty gases supply system

- Phan nay bao gébm céc thiét bi khac dé& cung cap khi dién tlr dac biét nhw bd didu &p, hé théng giam
sat khi, ti chira chai khi va hé théng x ly khi thai.
This section includes other equipment for supplying electronic specialty gases such as regulators, gas
monitoring systems, cylinder gas cabinets, and gas abatement systems.

71.

B6 diéu ap / Regulators

B6 dleu ap duo’c st dung trong cac hé théng phan phdi khi dé& giam va kiém soat ap suét tiv
nguon &p cao xubng ap suat lam viéc an toan dé sir dung. Tat ca cac bd phan bén trong cla bd
diéu ap phai twong thich véi loai khi dwoc st dung trong diéu kién hoat déng binh thwong.
Regulators are used in gas delivery systems to reduce and control the pressure from a high pressure
source to a safe working pressure for use. All internal regulator parts should be compatible with the gas
used under normal operating conditions.

Bo diéu ap dung trong cac trng dung ban dafm ¢c6 chirc nang twong tw nhwng co6 cac tinh nang
khac so v&i bd diéu ap thong thudng. Bo diéu ap dwoc thiét ké dé kiém soat khi trong cac quy
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7.2,

7.3.

trinh ban dan thwdng duwoc ché tao bang thép khéng gi 316 hodc 316L (SS), déi khi dwoc danh
béng dién hoa. Nén s dung bd didu ap cd mang bang thép khong gi dé tranh kha nang khi
khuéch tan qua mang ngan dan héi x6p va kha nang khuéch tan cla céac chat gay 6 nhiém bi
hép phu trén mang dan héi. Cac vat liéu ché tao khac nhw ddng thau cé thé dwoc siv dung tuy
thudc vao loai khi cu thé. M6t khi bo diéu ap da dwoc st dung cho mét loai khi cu thé, né khong
nén dwoc st dung cho loai khi khac trir khi né da dwoc x ly.

A requlator for semiconductor applications is functionally the same but has different features than those of
a regulator designed for general duty use. Regulators designed for controlling gases in semiconductor
processes are typically constructed of 316 or 316L stainless steel (SS), at times electro polished.
Regulators with stainless steel diaphragms should be used to avoid the potential of gas diffusion through
porous elastomer diaphragms and the potential diffusion of contaminants that are adsorbed on elastomeric
diaphragms. Other materials of construction such as brass may be used depending on the specific gas in
question. Once a regulator has been used in the particular gas service, it should not be used for other gas
service unless it has been reconditioned.

Hé théng giam sat khi / Gas monitoring system

Dbi v&i mot sb loai khi, can ddm bao réng mdi ca nhan dwoc bao vé bdi cac hé thdng phat hién
khi.
For some gases, there is a need to ensure that each individual is protected by gas detection systems.

Nhiéu loai khi khéng mau, dé& chay hoac doc hai. Mot s6 cd mui ma khong thé phat hién cho dén
khi ndng d6 dat mirc nguy hiém. Mét sbé loai khi khéng gay kich &ng va khéng tao ra triéu ching
ngay lap tirc. Nhirtng ngudi tiép xtc véi mirc nguy hiém cé thé khong nhan thire dwoc sw hién
dién cla nd. Hé thdng giam sat khi s& ddm bao rang bat ky ro ri khi ndo ciing dwoc phat hién va
théng bao & cac mirc da dinh trwdc. Cac mire nay ddi véi khi doc hai cé thé dwoc canh bao &
50% TLV-TWA va bao dong & 100% TLV-TWA. Déi véi khi dé chay, né cé thé dwoc canh bao &
25% LFL va bao dong & 50% LFL. Hé théng giam sat khi lién tuc giam sat cac vi tri chinh co khi
bao gdm, nhung khéng gi¢i han & cac khu v sau:

Many gases are colorless, flammable, or toxic. Some have odors that cannot be detected until the
concentration reaches dangerous levels. Some gases are nonirritating and produce no immediate
symptoms. Persons exposed to hazardous levels can be unaware of its presence. A gas monitoring
system will ensure that any gas leak is detected and annunciated at predetermined levels. These levels for
toxic gases may be alerted at 50% of TLV-TWA and alarm at the 100% of TLV-TWA. For flammable
gases, it may be alerted at 256% of LFL and alarm at 50% of LFL. A gas monitoring system continuously
monitors primary locations for the gas including, but not limited to the following areas:

e Kkhu vuec lwu triy;
storage areas;

¢ khu vwe van hanh;
operation area;

e t0 chtra chai khi;
cylinder gas cabinets;

e tahat; va
fume hoods; and

* phong quy trinh.
process rooms.

Tiéu chi lya chon 1a phwong phap phat hién, dd nhay, thdi gian phan héi, kha nang tai lap, do
chon loc va dé 6n dinh. Hon niva, hé théng phat hién khi phai chinh xac, hiéu qua, kinh té va dé
st dung, bao tri.

Selection criteria are detection method, sensitivity, response time, reproducibility, selectivity, and stability.
Further, gas detection systems should be accurate, efficient, economic, and easy to use and maintain.

Nén cé moét hé théng cé kha nang két néi mang cac hé théng hién cé tir nhiéu nha san xuét
khac nhau va kha nang dap (rng viéc mé rong lién tuc.

It is desirable to have a system capable of networking existing systems from various manufacturers and
the ability to accommodate ongoing expansion.

Tu chira chai khi / Cylinder gas cabinets

T4 chira chai khi thwdng dwoc st dung cho khi dé& chay va/hodc khi doc tai co sé& san xuét ban
dan.
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7.4.

Cylinder gas cabinets are commonly used for flammable and/or toxic gases at the semiconductor
manufacturing facility.

T4 chiva chai khi dwoc lam bang kim loai va thwdng bao gdm bang diéu khién khi, mét chai khi
va mot chai khi dé thong thdi. N6 duwoc két néi vai hé thdng thong gié dé thu git lwong khi ro ri
bét ky. Hé théng théng gi6 thai khi doc ra hé théng x Iy (scrubbing).

A cylinder gas cabinet is made of metal and usually consists of a gas panel, a cylinder, and a purge gas
cylinder. It is connected to a ventilation system to capture any leaks that can occur. A ventilation system
exhausts a toxic gas to a scrubbing system.

TG chira chai phai duwoc thiét ké, 1&p rap, van hanh va bao tri dwa trén cac quy dinh cla dia
phwong. Cac chai khi khéng twong thich khéng dwgc dat trong cung mét td hoac két ndi truc
tiép trong cung mot hé théng.

The cylinder gas cabinet is required to be designed, assembled, operated, and maintained based on local
regulations. Incompatible gas cylinders shall not be placed in the same gas cabinet nor directly
interconnected in the same system.

Hé théng xtr ly khi thai / Gas abatement systems

Nhiéu loai khi dién t&r dac biét cé cac dac tinh nguy hiém nhuw dé chay, doc hai, oxy héa va an
mon. Khi cac loai khi nay dwoc thai ra hodc vé tinh ro ri ra khi quyén, cé nguy co' chay né ciing
nhw gay thuwong tich ca nhan va & nhiém méi trwong. Hon niva, cac hat nguy hiém va cé hai cé
thé dwoc tao ra do qua trinh dét chay, oxy hda, v.v., clia cac loai khi nay.

Many electronic specialty gases possess dangerous properties such as flammability, toxicity, oxidation,
and corrosivity. When these gases are released or accidentally leaked to the atmosphere, there are risks
of fire and explosion as well as personal injury and environmental contamination. Further, dangerous and
harmful particles can be generated by combustion, oxidation, etc., of these gases.

Dé giam thiéu cac rui ro da néu & trén, viéc lap dat hé thdng x& ly khi thai d& xt ly cac loai khi
nay la rat quan trong. Nhiéu quy dinh qudc gia yéu ciu hé théng x& ly khi thai phai giam thiéu
trwdng hop rd ri toi t& nhat tir binh chira xubng merc quy dinh.

In order to reduce the previously mentioned risks, it is important to install gas abatement systems for the

purpose of abating these gases. Many national regulations require abatement systems to reduce the worst
case of release from the container to a prescribed level.

Viéc lwa chon moét hé thdng xt ly khi thai cu thé, dang tin cay va kinh té 1a rat can thiét, cé tinh
dén céc déc tinh, ndng do, téc do dong chay, ap suét, tudi tho vat liéu x& ly, v.v., cGa khi va hé
théng lién quan xung quanh, v.v.

Selection of a specific gas abatement system that is reliable and economical is essential in consideration
of properties, concentration, flow rate, pressure, life of abatement material, etc., of the gas and the
surrounding related system, eftc.

Cac phuong phap x ly khi thai chinh dang dwgc st dung hién nay 1a hap phu vat ly va phan
&ng hda hoc trén vat liéu rén, oxy hoa xuc tac, dbt va xr ly wét (wet scrubbing).

Main gas abatement methods that are in use currently are physical adsorption and chemical reaction on
solid media, catalytic oxidation, incineration, and wet scrubbing.

Tham khéo EIGA Doc 30 dé biét thém thong tin [15].
Refer to EIGA Doc 30 for more information [15].

8. Xt ly cac binh chira khi cé van dé / Handling problem gas containers

Viéc xt ly cac chai khi lién quan dén tinh huéng khan cép doi héi cac quy trinh chi tiét va chinh xac
dé khac phuc tinh hudng nhanh nhét c6 thé ma khéng gay hai cho nhan vién &ng phé khan cép va
khéng lam tén thwong mai trwéng xung quanh. C6 hai tai liéu trinh bay chi tiét cac quy trinh can tuan
tha trong tinh hubéng nhw vay, d6 1a AIGA Doc 004 va 083 [14, 15]. Théng tin trong cac tai liéu nay c6
thé va phai duwoc st dung trong trwérng hop khan cép.

Handling of cylinders that are involved in an emergency situation requires detailed and exact procedures to
correct the situation as quickly as possible without harm to the emergency response personnel and without
damage to the surroundings. Two documents detail procedures that need to be followed in such a situation.
They are AIGA Doc 004 and 083 [14, 15]. The information in these documents can and shall be used in the
case of an emergency situation.

Céc hwong dan dudi day cung cap cai nhin tong quan vé cac quy trinh chung cling c6 thé duoc
tuan tha dé& danh gia tinh huéng khan cdp. Cac hwéng dan nay khoéng nén dwoc coi 13 toan dién.
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Chung khéng duoc str dung thay thé cho cac quy trinh da dwoc lap thanh van ban, ciing khéng nén
duwoc coi la hwéng dan cong viéc dé xi ly tinh hudng khan cép.

The guidelines below provide an overview of general procedures that can also be followed to assess an
emergency situation. These guidelines should not be considered to be comprehensive. They are not to be used
in place of documented procedures nor should they be deemed a work instruction for dealing with an
emergency.

8.1. Cac nguyén tac chung / General principles

- Sau day la cac nguyeén téc chung lién quan dén viéc x& ly cac binh chiva ¢ van dé:
The following are general principles relating to the handling of problem containers:

Chi cac doi trng pho co Kién thirc va dwoc dao tao bai ban méi nén xt& ly cac binh chira khi
dién tlr dac biét c6 van de;

Only knowledgeable and well-trained response teams should handle problem electronic specialty
gases containers;

Néu c6 bat ky nghi ngd nao vé cach x& ly tinh huéng, can lién hé ngay voi doi ciru hoa dia
phwong, don vi (rng pho khan cap hodc nha cung cép khi, nhi'ng ngudi sé co vi tri tét hon
dé xt ly sw cb;

If there is any doubt as to how to handle the situation, immediately contact the local fire brigade, an
emergency response contractor, or the gas supplier who will be in a better position to handle the
incident;

Dam bao loai bd tat cd cac nguén gay chay;

Ensure all sources of ignition are eliminated;

Dam bao s&r dung PPE phu hop (xem Phu luc B);

Ensure appropriate PPE is used (see Appendix B);

Di chuyén chai khi dén mét vi tri an toan dé xt ly, néu co thé;

Move the cylinder to a safe location for disposal work, if possible;

Thiét k& hé théng x&r ly khi thai (hé scrubber hodc thiét bi khac) chiu dwoc nhiét d6 cao
dwoc tao ra tir qua trinh trung hoa;

Design the gas abatement system (scrubber or other equipment) for high temperatures generated from
the heat of neutralization;

Sau khi xt ly, chai khi réng nén dwoc danh dau 13 bi 16i va sau d6 dwoc xt ly theo cach phu
hop;

After abatement, the empty cylinder should be marked as defective and then handled in the
appropriate manner;

Néu van khoéng hoat dong dwoc, st dung thiét bi chuyén dung, vi du: may khoan chai khi,
dé tiép can ndi dung bén trong chai khi théng qua thanh chai hoac than van;

If a valve is not operable, use specialized equipment, e.g., a cylinder drill, to access contents of the
cylinder through the cylinder wall or valve body;

Trong qua trinh x@ ly khi ti binh chira c6 van dé, dam bao rang dwong éng tir binh bj ro ri
duwoc gilr ngap sau dwdi bé mat dung dich xt ly;

During abatement of a gas from a problem container, ensure that the piping from the leaking container
is kept well below the surface of the scrubber solution;

Chi d6i ngii dwoc dao tao mai nén x ly khi tiv chai cé van dé;

Only a trained team should attempt to scrub gases from a problem cylinder;

Luu y cac mdi nguy da dang co trong mét sb loai khi, vi du: amoniac Ia khi kiém c6 tinh an
mon, ddc hai va dé chay & néng do trén 16% vé thé tich trong khong khi;

Be aware of multiple hazards some gases possess, e€.g., ammonia is an alkaline gas that is corrosive,
toxic, and flammable at concentrations above 16% v/v in air;

Dam bao x&c dinh, xem xét va cap nhat ké hoach khan cép thwong xuyén; va

Ensure that an emergency plan is defined and regularly reviewed and updated; and

Céc chai khi bi ro ri khong thé sira chira tai hién trwong khan cip co thé dwoc van chuyén
an toan bén trong cac binh phuc hoi chai hoac binh ctru hd phu hop.

Leaking gas cylinders that cannot be repaired at the emergency site may be transported safely inside
suitable cylinder recovery vessels or salvage receptacles.
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8.2. Khi dé chay / Flammable gases

- Néu van hoat déng dworc, st dung né dé xa khi dé chay ra khu vuc an toan, néu viéc d6 an
toan; va
If the valve is operable, use it to vent the flammable gas to a safe area, if it is safe to do so; and

- Luédn wu tién xa khi d& chay vao hé thdng xt ly.
It is always preferable to vent the flammable gas to a gas abatement system.

8.3. Khi oxy hoa / Oxidising gases

- Céc khi oxy hoa cé tinh axit nhw flo, clo va clo triflorua cé thé dwoc xt ly bang dung dich kiém
co néng dod lon hon 15% theo trong Iwgng. Cac khi cé tinh axit nhw nito monoxit va nito dioxit
khé x& ly hon. Oxy, nito oxit va hén hop cla ching cé thé dwoc xa tryc tiép, khdng can hé
théng xa.

Acidic oxidising gases such as fluorine, chlorine, and chlorine trifluoride can be scrubbed with an alkaline
solution that is greater than 15% by weight. Acidic gases such as nitric oxide and nitrogen dioxide are more
difficult to scrub. Oxygen, nitrous oxide and their mixtures can be vented directly, without a venting system.

8.4. Khi an mon / Corrosive gases

- Khi an mon cé tinh axit ho&c kiém:
Corrosive gases are either acidic or alkaline:

+ Khi cé tinh axit—X0 ly khi c6 tinh axit bang dung dich kiém 15% theo trong lvong
Acidic gases—Scrub acidic gases with a 15% w/w alkaline solution

+  Khi cé tinh kiEm—X0 ly khi ¢c6 tinh kiém bang dung dich axit 10%-20% theo trong lwong
Alkaline gases—Scrub alkaline gases with a 10%-20% w/w acid solution

8.5. Khi tro’'/ Inert gases

- Khitro bjro rico thé gay ngat néu ching dwoc xa vao khu vic han ché; va
Leaking inert gases can become asphyxiants if they are vented into a confined area; and

- Chai khi c6 thé dwoc xa dén mot vi tri an toan, phai la khu vic théng gid tét, khdng bi han ché.
The cylinder can be vented to a safe location which shall be a well-ventilated, non-confined area.

8.6. Khi doc / Toxic gases

- Déi vé&i khi doc co tinh axit, xem 8.4;
For toxic gases that are acidic, see 8.4;

- Déi vai khi doc cé tinh kiém, xem 8.4;
For toxic gases that are alkaline, see 8.4;

- Dbi véi khi doc 1a chéat oxy hoa, xem 8.3; va
For toxic gases that are oxidizers, see 8.3; and

- Déi voi khi doc 1a hydrua kim loai, xem AIGA Doc 004 va AIGA Doc 083, va/hoac lién hé ngay
véi nha thidu rng pho khan cap, ngudi sé cé kha nang xt ly sw ¢cb tét hon [14, 15].
For toxic gases that are metal hydrides, see AIGA Doc 004 and AIGA Doc 083, and/or immediately contact
the emergency response contractor who will be in a better position to handle the incident [14, 15].

9. Dao tao va giao duc vé an toan / Safety training and education

- Nhan vién tham gia thao tac khi chuyén dung cho nganh dién t& phai dwoc dao tao va gido duc
thwdng xuyén vé anh hwéng khi tiép xdc (dau hiéu, triéu chirng, chdm séc y té) clia cac loai khi nay
béng cach st dung SDS va céc thong tin an toan khac.

Personnel involved in the handling of electronic specialty gases shall be regularly trained and educated on the
exposure effects (signs, symptoms, medical attention) of these gases using their SDS and other safety
information.

- Yéu cau toi thiéu voi tat ca nhan vién thao tac khi (bao gom ca nguoi lai xe) 1a phai co kha nang
nhan dang duoc loai khi ma ho dang thao tac, nhan biét dwoc cac d&c tinh va mébi nguy phu hop, va
hanh déng can thwc hién trong trwong hop khan cap. Nhitrng nhan vién nay nén dwoc cung cap thiét
bi an toan phu hgp va dwgc dao tao vé cach st dung.

Minimum requirements are that all personnel handling gases (including vehicle drivers) shall be able to identify
gases they are handling, be aware of the appropriate properties and hazards, and the action to take in the event
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10.

11.

of an emergency. Such personnel should be provided with appropriate safety equipment and training in its use.

Chi nhirng nhan vién dwoc dao tao phu hop méi dwoc ng phé véi cac trudng hop khan cap nhw
hoéa hoan, ro i, v.v.
Only appropriately trained personnel shall respond to emergencies such as fires, gas leaks, etc.

Céc co quan quan ly dia phuong cé thé yéu cau dao tao bd sung, bao gdm an toan ca nhan, béo tri
phong nglra va cac chwong trinh quan ly maoi trwdng.

Additional training can be required by local jurisdictions, which include personnel safety, preventive
maintenance, and environmental management programs.

An ninh / Security

An ninh d3 tré thanh mdt méi quan ngai quan trong trong nganh céng nghiép khi cdng nghiép do sw
phat trién gan day va méi de doa tir khiing b va hoat dong t6i pham trén thé gioi.

Security has become an important concern in the industrial gases industry due to the recent development and
threat of terrorism and criminal activity in the world.

M6t sb loai khi dwoc dé cap trong tai liéu nay co thé dwoc st dung lam vi khi hly diét hang loat
(WMD) néu nam trong tay ké khing bé.

Some of the gases covered in this document can be used as a weapon of mass destruction (WMD) in the
possession of a terrorist.

Can thwc hién cac bién phap an ninh phtt hop dé& bao vé sdn phdm, co sé& vat chat, nhan vién va
coéng dong chéng lai trdm cép, pha hoai, pha hoai ngam, bao lwc tai noi lam viéc va khing bé.
Appropriate security measures should be implemented to protect products, facilities, employees, and the
community against theft, vandalism, sabotage, workplace violence, and terrorism.

Can c6 chinh sach ban hang dbi v&i cac loai khi nay dé chdng lai viéc st dung bat hop phap cac
loai khi nhw WMD va san xuét ma tiy bat hop phap. Can tién hanh xem xét ky lwéng trwdc khi don
mua hang dwoc phé duyét va giao hang d& dam bao réng khach hang cé ly do chinh dang dé mua
cac loai khi nay va hd so theo déi trong qua trinh van chuyén céac loai khi nay dwoc cép va lwu gid.
A sale policy for these gases should be in place against illegal use of the gases such as WMD and the
manufacture of illicit drugs. A thorough review should be conducted prior to the purchase being approved and
the delivery made to ensure that the customer has a valid reason to purchase these gases and that tracking
records during shipment of these gases are issued and kept. .

D& biét thong tin chi tiét hon vé bao mat, hay tham khao AIGA Doc 003, Hwéng dan bao mat; AIGA
091, Hwéng dan du diéu kién cho khach hang mua khi nén; va AIGA Doc 043, Huwéng dan an ninh
khi van chuyén [20, 21, 22].

For more detailed information on security, refer to AIGA Doc 003, Security guidelines; AIGA 091, Guidelines for
Qualifying Customers Purchasing Compressed Gases; and AIGA Doc 043, Transport security guidelines [20,
21, 22].
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Phu luc A—Cac ghi chu giai thich b6 sung
Appendix A—Additional explanatory notes

A1. Khi nén |/ Gases under pressure
A1.1 Trang thai cta khi / State of gases

- Khi nén dwoc phan loai thém, theo trang thai vat ly clia ching khi dwoc chiét nap, thanh mét
trong bén nhém trong bang sau:
Gases under pressure are further classified, according to their physical state when packaged, in one of
four groups in the following table:

Nhom Tiéu chi
Group Criteria
Khi nén Mét chéat khi ma khi dwoc chiét nap dwdi ap suét thi hoan toan & thé khi tai

Compressed gas A gas that when packaged under pressure is entirely gaseous at

—50 °C (-58 °F); bao gdm tat ca cac khi cé nhiét dd t&i han nhé hon hodc bang
=50 °C (=58 °F).
=50 °C (=58 °F); including all gases with a critical temperature less than or equal to =50

°C (=58 °F).
Khi héa lédng Mét chéat khi ma khi dwoc chiét nap dwdi ap suat thi mot phan & thé I1dng tai
Liguefied gas nhiét do trén =50 °C (=58 °F). C6 sw phan biét gilra:

A gas that when packaged under pressure is partially liquid at temperatures above —50
°C (=58 °F). A distinction is made between:

(a) Khi hoa Idng &p suét cao: mét chét khi ¢ nhiét d6 t¢i han tr =50 °C dén
65 °C (—58 °F va 149 °F); va
High pressure liquefied gas: a gas with a critical temperature between —50 °C and
65 °C (=58 °F and 149 °F): and

(b) Khi héa Idng ap suét thdp: mét chéat khi c6 nhiét d6 t&i han trén 65 °C (149
°F).

Low pressure liquefied gas: a gas with a critical temperature above 65 °C (149 °F).

Khi héa 1dng | Mét chat khi ma khi dwoc chiét nap thi mot phan & thé 16ng do nhiét do thap

lanh clia no.

Refrigerated A gas that when packaged is made partially liquid because of its low temperature.
liquefied gas

Khi hoa tan Mot chat khi ma khi dwoc chiét nap dwdi ap suét thi dwoc hoa tan trong dung
Dissolved gas moi & thé 16ng.

A gas that when packaged under pressure is dissolved in a liquid phase solvent.

- Can lwu y rang hydro florua va hydro xyanua theo dinh nghia khéng phai la khi nén; tuy
nhién, ching dwoc x& ly nhw vay trong tai liéu nay va duwgc x& ly nhw khi héa 16ng ap suéat
thap, cung véi cac chét 16ng khac ¢ thé dwoc nap vao chai khi.

It should be noted that hydrogen fluoride and hydrogen cyanide by definition are not compressed
gases; however, they are treated as such in this document and are handled as low-pressure liquefiable
gases, together with other liquids which may be filled into gas cylinders.

- Léng siéu lanh (cryogenic liquids) 1a nhitng chat cé diém séi tr —90 °C (—130 °F) tré xudng
tai 101.325 kPa, tuyét dbi (14.696 psia). Cac chat léng dwoc lam lanh nhw nito oxit va
carbon dioxide, cé diém séi cao hon —90 °C (130 °F) la chét 16ng, va khéng nén nham lan
v&i khi 1am lanh (refrigerant) hoac khi fluorocarbon. D& minh hoa thém tac déng cla trang
thai vat ly déi véi cac dac tinh nguy hiém cla vat liéu, hay xem xét carbon dioxide (CO2). Né
c6 thé dwoc van chuyén duéi dang khi héa 16ng véi UN1013, dwéi dang khi hoa Iéng dwoc
lam lanh v&i UN2187, hodc duéi dang da khé véi UN1845. Méi sé UN duy nhét xac dinh
mot bd nguy hiém cu thé dwa trén trang thai vat ly ctia carbon dioxide trong méi trwong hop.
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Cryogenic liquids are those having a boiling point of —90 °C (=130 °F) or lower at 101.325
kPa, abs (14.696 psia). Refrigerated liquids such as nitrous oxide and carbon dioxide, which have
boiling points of higher than —90 °C (-130 °F) are liquid, and should not be confused with refrigerant or
fluorocarbon gases. To further illustrate the impact that the physical state has on hazard properties of
the material, consider carbon dioxide (CO2). It can be shipped as a liquefied gas with UN1013, as a
refrigerated liquefied gas with UN2187, or as dry ice with UN1845. Each unique UN number identifies a
specific set of hazards by virtue of the physical state of the carbon dioxide in each case.

A1.2 DPinh nghia chai khi / Definition of gas cylinder

- Trong tai liéu nay, chai khi dwoc dinh nghia Ia mdt binh chi*a cé dung tich nwédc khéng vuot
qua 150 L (xem Muc 3).
In this document, a gas cylinder is defined as a container with a water capacity that does not exceed
150 L (see Section 3).

- Cac quy dinh cta Hoa Ky dinh nghia chai 1a binh chi¥a khi nén cé dung tich nwéc téi da 1a
454 L.
U.S. regulations define a cylinder as a compressed gas container having a maximum water capacity of
454 L.

- LUU Y—V&i muc dich cla tai liéu nay, cac chai Ién hon nhw éng (tubes), mé-dun 1SO,
container I1SO va binh chira khi nhiéu phan t&r (MEGCs) ciing dwoc goi 1a chai va cé thé co6
dung tich vwot qua 2200 L.

NOTE—For the purpose of this document, larger cylinders such as tubes, ISO modules, ISO
containers and multiple element gas containers (MEGCs) are also referred to as cylinders and can
have capacities in excess of 2200 L..

A2. Anh hwéng nhiét d6 cta khi / Temperature effects of gases

Viéc lam néng binh chira sé& lam tang nhiét dd va ap suét cla ca khi hda 16ng va khi khéng héa
Idng. Khi héa 16ng khi bi lam néng sé gian né. Bang cach tuan tha va khéng vwot qua ty 1& nap
khuyén nghi cho khi héa 1dng &p suét thap, binh chira sé khéng bi day chét 1dng néu né dwoc lam
néng dén nhiét do thworng xay ra trong qua trinh van chuyén. Luc thdy lwc tir mot binh chira day
chét 16ng cé kha nang gay ra sw v& thanh binh mét cach tham khéc. Khi héa 1dng ap suét cao
khoéng dwoc nap vuot qua ty 1& nap khuyén nghi d& ddm béo rang né sé khong vuot qua ap suét
thtr cGia chai. Cac co quan quan ly khac nhau cé thé quy dinh ty & nap khac nhau. Vi dy, ADR yéu
cau pha 16ng khéng dwoc lam day binh chiu ap lwc & nhiét dd 60 °C (140 °F) va U.S. DOT yéu cau
pha ldng khéng dwgc lam déy binh chiu ap Iwc & nhiét dé 55 °C (131 °F) [1, 23].

Heating a container will in turn raise the temperature and pressure of both liquefied and non-liquefied gases. A
liquefied gas when heated will expand. By following and not exceeding the recommended filling ratio for a low
pressure liquefied gas, the container will not become liquid full if it is heated to temperatures normally incident
to transport. Hydraulic forces from a liquid full container can potentially cause container walls to rupture
catastrophically. High pressure liquefied gases shall not be filled to exceed the recommended filling ratio to
ensure that it will not exceed cylinder test pressures. Different regulatory authorities can specify different fill
ratios. For example, ADR requires that the liquid phase shall not fill the pressure receptacle at a temperature
of 60 °C (140 °F) and U.S. DOT requires that the liquid phase shall not fill the pressure receptacle at a
temperature of 55 °C (131 °F) [1, 23].

Binh chi¥a bang nhém khi dwoc lam néng dén nhiét dd cao hon 77 °C (170 °F) c¢é thé b ldo hoéa
qua mirc hop kim nhém va nén tranh cac nhiét dd nhw vay. Ldo héa qua mic cudi cung dan dén
gidm cac déac tinh vat lieu (mat d6 bén) va c6 thé dan dén hdng héc tham khéc cda binh chira.
Ngoai ra, mot sé hop kim nhém cé thé bj suy gidm do tiép xuc 1au dai véi nhiét dd 90 °C (194 °F)
trd 1én, do d6 lam cho hop kim dé bi nirt an mon do ng suét.

Aluminium containers when heated to a temperature of higher than 77 °C (170 °F) can exhibit over aging of
the aluminum alloy and such temperatures should be avoided. Over aging ultimately leads to a reduction in
materials properties (loss of strength) and could lead to catastrophic failure of the container. In addition,
certain aluminum alloys can be degraded by long term exposure to temperatures of 90 °C (194 °F) and higher,
thus making the alloy susceptible to stress corrosion cracking.

Thép carbon co thé tré nén gion & hodc dudi nhiét d —40 °C (-40 °F). Ching phai dugc phép &m
lén t tlr tré lai nhiét d6 moi trwdng dé ngén nglra kha nang hu hdng do nhiét gay ra déi véi thanh
binh.

Carbon steel can become embrittled at or below temperatures of —40 °C (—40 °F). They shall be allowed to

40



AIGA AIGA 018/15

warm slowly back to ambient temperatures to prevent the possibility of thermal induced damage to container
walls.

A3. Thao tac an toan khi dong lanh / Safe handling of cryogenic gases

Binh chira khi déng lanh nén dwoc dét & nhirng khu vwe théng gié tét dé giam thiéu nguy co ngat
thé, chay nd va oxy héa ti khi thoat ra tir PRD. Céac éng thoat tr PRD ciing phai dwoc dan ra xa
khdi cac khu virc kin hodc thong gio kém.

Cryogenic gas containers should be placed in well-ventilated areas to minimize asphyxiation, flammability, and
oxidising hazards from gases escaping from PRDs. Vents from PRDs shall also be piped away from enclosed
or poorly ventilated areas.

Su chénh léch nhiét dd cwc I&n 1am tang (ng suat nhiét va can can than khi chuyén khi déng lanh
vao binh chira hodc dwérng éng 4m. Thép carbon khéng thé dwoc s dung dé thao tac khi dong
lanh; thép khong gi 1a vat liéu phd bién nhat dwoc sir dung.

Extreme temperature differences compound thermal stresses and care shall be taken during transfer of
cryogenic gases into warm containers or piping. Carbon steel cannot be used to handle cryogenic gases;
stainless steel is the most common material used.

Ap suét dwong phai luén dwoc duy tri khi van chuyén khi déng lanh. Diéu nay nhdm gidm thiéu sw
xam nhap cta khoéng khi va hoi &m méi trwéng vao binh chiva va dwdng 6ng, nhitng thér nay sau
do cé thé dong bang trén thanh va lam nhiém ban san phdm déng lanh.

Positive pressure shall always be maintained in conveying cryogenic gases. This is to minimise the infiltration
of air and ambient moisture into containers and piping which may then freeze on walls and contaminate the
cryogenic product.

Thanh ngoai ctia cac ng mém hodc dwdng dng ngan khéng cach nhiét xung quanh cac binh chira
khi dong lanh sé lwong I&n va bo héa hoi cé thé dat nhiét d6 duwéi diém séi cla oxy (-183 °C [-
297 °F]). biéu nay c6 thé dan dén bau khong khi giau oxy trong méi trweéng vi méd xung quanh cac
bé mat lanh v&i nhirng nguy hiém vén c6 ctia né. Can thyc hién cac bién phap phong ngra dbi voi
khi oxy hoéa khi 1am viéc xung quanh cac binh chtra khi déng lanh sb lwong 1&n va bd héa hoi.

The external walls of short uninsulated hoses or piping around bulk cryogenic vessels and vaporisers can
reach temperatures below the boiling point of oxygen (-183 °C [-297 °F]). This can result in an oxygen-
enriched atmosphere in the micro-environment surrounding cold surfaces with its inherent hazards.
Precautions for oxidising gases shall be taken when working around bulk containers of cryogenic gases and
vaporizers.

Tiép xuc v6i 16ng siéu lanh sé gay ra vét bdng twong dwong véi bdng nhiét trén da va phai duwoc
thao tac nhw vay. Nén deo gang tay da cach nhiét cho nhirng nguwdi thao tac I6ng siéu lanh, ho
cling phai che chén ky dé giam thiéu sw tiép xuc clia da va mat véi cac tia bén 16ng siéu lanh ngau
nhién.

Contact with a cryogenic liquid will result in what is equivalent to a thermal burn on the skin and is to be
treated as such. Insulated leather gloves are recommended for persons handling cryogenic liquids who shall
also be well covered to minimise exposure of the skin and face from accidental splashes of cryogenic liquids.

Su héa 16ng cua khi hodc nguoc lai, sw sb6i clia khi héa 16ng, tiém &n nguy hiém néu binh chira,
bom va dwdng dng khong dwoc thiét ké dé thao tac véi nhirng thay ddi pha nay. Ap suét duwong
ho&c &m cao bén trong binh chira hodc dwdng éng cé thé xay ra.

Liquefaction of gases or, conversely, boiling of liquefied gases poses a potential hazard if containers, pumps,
and piping are not designed to handle these phase changes. High positive or negative pressures within a
container or pipe can result.

Thiét ké co s& phai tinh d&n pham vi ap suét va nhiét d6 du kién va tt ca cac san phadm nén dwoc
kiém tra trang thai vat ly cla chung & tat ca cac td hop ap suét-nhiét dd cé kha ndng xay ra va ca
cac cye tri cé y nghia.

Design of facilities has to account for the range of pressures and temperatures expected and all products
should be checked for their physical states at all likely pressure-temperature combinations and also
meaningful extremes.

Trong thiét ké hé théng thong gio, can xem xét vi tri thich hop clia cac diém lay mau cho may phan

tich khi va mat d6 khi so v&i khéng khi méi tredng trong pham vi nhiét dé hoat déng dw kiéen.

In the design of ventilation systems, the proper positioning of sampling points for gas analysers and gas

density relative to ambient air in the expected range of operating temperatures have to be considered.

Thiét k& nén xem xét kha n&dng khi lanh thoat ra c6 mat d6 cao hon khong khi & nhiét do moi
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trrong, trong khi mot khi né da Am 1én thi cé thé khdéng con nhuv vay nira.
The design should consider the possibility that any cold gas vented has a higher density than air at ambient
temperatures, while once it has warmed up it may not.

A4. Tinh dé chay / Flammability

AS5.

A6.

AT7.

Khi cac chat dé& chay béat Ira hodc chay, sw tdng nhiét dd va ap suét lién quan cla cac san pham
oxy hoéa tao thanh phu thuéc vao vat ly ctia déng hoc phan rng. Phan (rng cang nhanh, ngon Itra
lan truyén cang nhanh va sé tiép tuc nhw vay cho dén khi phan (rng bi dap tat va/hodc cac thanh
phan gay ra cac phan (rng nay bi loai bd.

When flammable substances catch fire or burn, the associated rise in temperature and pressure of resultant
products of oxidation are dependent on physics of reaction kinetics. The faster the reaction, the quicker the
flame spreads and will continue to do so until reactions are quenched and/or components that caused these
reactions are removed.

Lwu trir khi doc / Storage of toxic gases

Khi déc phai dwoc lwu trik trong cac co sé théng gié tét theo quy dinh vé xay dwng va phong chay
chi¥a chay cla dia phwong. Téng sé lwong dwoc lwu triv tai mot dia diém nén dwoc xac dinh sau
khi danh gia rai ro dinh lweng co tinh dén diéu kién khi hau hién hanh, mat do dan sé va tiéu chi rai
ro chap nhan dwoc do chinh quyén dia phwong quy dinh.

Toxic gases are to be stored in well-ventilated facilities in accordance with local building and fire prevention
codes. The total quantity to be stored on a site should be determined after a quantitative risk assessment
taking into account prevailing climatic conditions, population densities, and acceptable risk criteria laid down
by local authorities.

Hé théng hai hoa toan cau vé phan loai va ghi nhan héa chéat (GHS) / Globally Harmonized
System of Classification and Labelling of Chemicals (GHS)

Viéc str dung héa chat d& nang cao va cai thién cudc séng 1a mét thwe hanh phd bién trén toan thé
gi¢i. Nhwng bén canh lgi ich ctia cac san pham nay, ciing cé tiém nang gay ra tac dong bat loi dén
strc khde con ngudi hodc moi trwerng. D& ngdn chan nguy hiém nay va dam bao viéc st dung, van
chuyén va xt ly héa chat an toan & bat ky dau trén thé gidi, cAn c6 mét phwong phap tiép can hai
hoa quéc té dbi véi cac chwong trinh phan loai va ghi nhan.

The use of chemicals to enhance and improve life is a widespread practice worldwide. But alongside benefits
of these products, there is also potential for adverse effects to human health or the environment. To prevent
this danger and to ensure the safe use, transport, and disposal of chemicals anywhere in the world, it is
necessary to provide an internationally harmonized approach to classification and labelling programs.

GHS dé cap dén viéc phan loai héa chat theo loai mbi nguy va dé xuét cac yéu td truyén théng méi
nguy hai hoda bao gébm nhan va SDS.

GHS addresses classification of chemicals by types of hazard and proposes harmonized hazard
communication elements including labels and SDS.

Muc dich 1a d& ddm bao réng théng tin vé cac mdi nguy vat ly va déc tinh tir hda chét luén sén c6
nham ting cu®&ng bdo vé strc khde con ngudi va m0| trwong trong qua trinh thao tac, van chuyen
va s dung cac hoa chét nay. GHS ciing cung cép co s& dé hai hoa cac quy tac va quy dinh vé
héa chat & cap quéc gia, khu vie va toan cau, mét yéu té quan trong cho viéc tao thuan loi thuwong
mai.

It aims at ensuring that information on physical hazards and toxicity from chemicals are available in order to
enhance the protection of human health and the environment during the handling, transport, and use of these
chemicals. GHS also provides a basis for harmonization of rules and regulations on chemicals at national,
regional, and worldwide level, an important factor also for trade facilitation.

Hau hét cac loai khi d&c biét dung trong dién t& thudc pham vi GHS va can dap (rng cac yéu cau
ctia GHS. Viéc trién khai GHS da dwoc bat dau va da dwoc str dung & mot sb québc gia.

Most electronic specialty gases fall under GHS and need to meet GHS requirements. Implementation of GHS
has been started and it has already been used in some countries.

Van chuyén / Transportation
A7.1. Van chuyén dwéng b / Road transport

- Tai Chau Au, viéc van chuyén khi bang dudng bg duoc quy dinh béi cac yéu cau cutia ADR,
duorc long ghep vao luat phap quéc gla cla tat ca cac quoc gla thanh vién EU théng qua chi
thi khung vé van chuyén hang nguy h|em 2008/68/EC da slra dbi [1, 24].
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A7.2.

In Europe, the transport by road of gases is requlated by the requirements of ADR that is embedded in
the national legislations of all member states of the EU through the framework directive on the
transport of dangerous goods 2008/68/EC as amended [1, 24].

Lai xe va tat cd nhitng ngwdi cé nhiém vu lién quan dén viéc van chuyén hang nguy hiém
phai dwoc dao tao vé cac yéu cau cia ADR theo trach nhiém va nhiém vu cda ho. Nhan
vién phai dwoc dao tao trwdc khi nhan trach nhiém.

Drivers and all persons whose duties concern the carriage of dangerous goods shall be trained in the
requirements of ADR according to their responsibilities and duties. Employees shall be trained before
assuming responsibilities.

Ngoai ra, lai xe va nhan vién chiu trach nhiém xép d& hang da chiét nap phai dwoc dao tao
vé cac phwong phap phil hop nhat dé cb dinh cac loai binh chira khi khac nhau trén cac loai
xe tai khac nhau, xem EIGA Doc 52, C6 dinh tai trong cho binh chwra Loai 2 [25].

In addition, drivers and employees responsible for the loading of packaged goods shall be trained on
the most appropriate ways to secure the different types of gas receptacles on the different types of
trucks, see EIGA Doc 52, Load securing of Class 2 receptacles [25].

Van chuyén dwéng hang khong / Air transport

Van chuyén khi bang dwdng hang khéng dwoc quy dinh béi cac yéu cau ctia Té chirc Hang
khéng Dan dung Quéc té (ICAO), bd sung b&i cac yéu ciu ctia Hiép hoi Van tai Hang khéng
Qubc té (IATA).

Transport by air of gases is requlated by the requirements of International Civil Aviation Organization
(ICAQ), supplemented by those of International Air Transport Association (IATA).

Viéc van chuyén khi bang dwdng hang khéng co thé bi han ché béi cac quy dinh nay chi cho
phép trén may bay ché hang hodc hoan toan khéng dwoc phép tuy thudc vao phan loai mébi
nguy cua khi va hén hop khi.

The transport by air of gases may be restricted by these requlations to cargo aircrafts only or not
allowed at all depending on the hazard classification of the gases and gas mixtures.

Trwédc khi xem xét viéc van chuyén bang dwong hang khéng, can xac nhan tir mét nhan
vién dwoc dao tao vé cac yéu cau cta ICAO/IATA hodc tr mot dai ly van chuyén chuyén
biét rang khi dwoc phép van chuyén.

Before considering a shipment by air, confirmation should be sought from an employee trained in the
requirements of ICAQ/IATA or from a specialised shipping agent that the gases are allowed for
transport.

A7.3 Van chuyén dwong bién / Sea transport

Van chuyén khi bang dwong bién dwoc quy dinh béi cac yéu cau clia Bo luat Hang hai Quoc
té vé Hang nguy hiém (IMDG) [26]. Viéc van chuyén trén pha bién ciing tuan theo IMDG tree
khi c6 théa thuan dac biét gitra cac qubc gia lién quan (vi du: Bién ban ghi nhé vé van
chuyén hang nguy hiém & Bién Baltic).

Transport by sea of gases is requlated by the requirements of the International Maritime Dangerous
Goods Code (IMDG) [26]. The transport on sea ferries is also governed by IMDG unless there is a
special _agreement between the countries concerned (e.q., Memorandum of Understanding for the
transport of dangerous goods in the Baltic Sea).

Khéng c6 han ché vé viéc van chuyén khi do phan loai méi nguy cla ching, nhung IMDG
ap dat cac quy tac nghiém ngat vé viéc phan tach hang nguy hiém trong container va trén
tau.

There are no restrictions on the transport of gases due to their hazard classification but the IMDG
imposes strict rules for the segregation of dangerous goods within a container and aboard the vessel.

Trudc khi td chire van chuyén binh cha khi, can hiéu rd va tuan tha cac quy tdc phan tach
dé tranh viéc 16 hang bi tir chéi trwdc khi lén tau.

Before organizing the shipment of gas receptacles, the segreqgation rules should be understood and
adhered to in order to avoid the shipment being refused before embarking.

Viéc cb dinh tai trong ctia binh chira khi trong container nghiém ngat hon so véi van chuyén
dwdng bd va nén dwoc thwe hién béi nhan vién dwoc dao tao dac biét hodc thué ngoai cho
cac cong ty chuyén biét.

Load securing of the gas receptacles in the container is more severe than for land transport and should
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be performed by specially trained personnel or subcontracted to specialised firms.

A8. Xép nhém chai khi / Cylinder nesting

Phwong phap tiép xtc 3 diém (nesting) cac chai khi tai cac co s& san xuét va phan phoi khi duoc
coi la phwong thire lwu trik an toan hon so voi viéc xich. Phwong phap nay yéu cau médi chai khi
phai tiép xuc & it nhat ba diém véi cac chai khac, twéng hodc céu tric hd tro virng chéc (vi du:
thanh ray).

The 3-point contact method (nesting) of cylinders at gas manufacturing and distributing facilities is considered
a safer mode of storage than chaining. This method requires that each cylinder makes contact in at least three
places with other cylinders, walls, or solid support structure (i.e., rail).

Ba hinh minh hoa sau day mé ta cac hinh thirc x&p nhém chai khi khac nhau nhwng dwoc chap
nhan. Hinh minh hoa xép nhém khéng cé hd tro dwec chap nhan cho viéc lwu tri tam thoi (vi du:
cac binh khi chd dwoc xép lén xe tai).

These following three illustrations portray different but acceptable forms of cylinder nesting. The nested
unsupported illustration is acceptable for temporary storage (e.g., cylinders waiting to be loaded on trucks).

Twa twdng Twa twdng Xép nhém khéng cé hb tror

Wall Supported Wall Supported Nested Unsupported

X0

A9. DPanh gia an toan / Safety audit

Danh gia an toan |a diéu kién tién quyét dé thuc day cai thién va duy tri hiéu qua va hd so an toan
tdt, ddng thoi hivu ich cho viéc phong nglra truc tiép cac sw cb.

Safety audits are a prerequisite to promote, improve, and maintain good safety performance and record and
are helpful to the direct prevention of incidents.

Chung duorc thue hién dé danh gia hiéu qua cla nd lwc an toan cla cong ty va dwa ra cac khuyén
nghi nhadm gidm thiéu sy cb va gidm thiéu tén that kinh doanh.

They are executed to evaluate the effectiveness of the company’s safety effort and make
recommendations for the purpose of a reduction in incidents and minimization of business loss.

Chung 1a mét phan quan trong ctia hé thdng kiém soat cla cong ty va cac cudc kiém tra nay dam
b&o rang cac hoat ddng va thwc hanh an toan dang xubng cap duoc phat hién.

They are an important part of the company’s control system and these checks ensure that deteriorating safety
operations and practices are detected.

Dé biét thong tin chi tiét thuc té vé danh gia an toan, tham khao AIGA Doc 014, Hwéng dan danh
gia an toan [27].
For detailed practical information about safety audits, refer to AIGA Doc 014, Safety audit guidelines [27].
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Phu luc B—Lap ké hoach trng phé khan cép (ER)
Appendix B—Emergency response (ER) planning

B1. Ké hoach (rng phé khan cap / Emergency response plan

- Can lap ké hoach (rng ph6 khan clp dé thao tac khi dic biét. K& hoach nén bao gém, nhwng
khéng gidi han &, cac khia canh sau:
An emergency response plan shall be created for handling specialty gases. The plan should include, but is not
limited to, the following aspects:

e hé théng bao dong;
alarm system;
e ké hoach so tan va diém danh;
evacuation plan and roll call;
o hé théng dirng khan cép an toan;
safety emergency shutdown system;
« danh sach lién hé doi rng pho khan cép;
emergency response team contact list;
e Vi tri va danh sach thiét bj khan cép;
emergency equipment locations and list;
e danh sach lién hé cac bén bén ngoai nhw doi ctru hda, canh sat, bénh vién, hang xém, v.v.;
outside parties contact list such as fire brigade, police, hospital, neighbours, etc.;
e lién lac v&i truyén théng;
communication with media;
e hé théng bao cao;
reporting system;
e di¥ liéu an toan nhuw SDS véi thdng tin so clry;
safety data such as SDS with first aid information;
 danh gia méi nguy;
hazards evaluation;
« quy trinh lam viéc cta ddi ng phd khan cép; va
working process of emergency response team; and
e yéu ciu dao tao.
training requirements.
- Xem thém AIGA 004/04 [14].
See also AIGA 004/04 [14].
B2. Thiét bi bao hé ca nhan (PPE) / Personal protective equipment (PPE)
B2.1. Cac can nhac chung / General considerations

- Trong qua trinh Iwu trir, thao tac va st dung khi dac biét, nhan vién phai:
In the storage, handling, and use of specialty gases, the personnel shall:
o thyc hién danh gia méi nguy cta quy trinh 1am viéc;
perform hazard assessments of the working process;
e lwa chon va st dung thiét bi phu hop dwa trén cac méi nguy da xac dinh;
select and use appropriate equipment based on hazards identified;
e dam bao rang thiét bi bao ho luén dwoc béo tri dung cach dé st dung; va
ensure that protective equipment shall always be properly maintained for service; and
e dam bao rang tat ca nhan vién lién quan phai dwoc dao tao.
ensure that all relevant personnel shall be trained.
- Diéu quan trong can lwu y 1a khong cé mot thiét bi bao hd hodc vat liéu ciu tao ndo cé thé
cung cap sy bao vé hoan toan.
It is important to note that no single piece of protective equipment or material of construction will
provide protection.
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B2.2. Thiét bi an toan chung dwo'c khuyén nghi / Recommended general safety equipment
- giay bao hg;
safety shoes;
- gang tay bao ho;
safety gloves;

- kinh/tAdm che bao vé mat/mat;
safety eye/face protection shields;

- voi rira mét/voi sen khan cép;
eyewash fountains/emergency showers;

- day hoac bang an toan;
safety ropes or tapes;

- may theo déi khi nguy hiém; va
hazardous gas monitors; and

- bién bao an toan.
safety signs.

B2.3. Thiét bi chuyén dung trong trng phé khan cap / Specific equipment in emergency response
- Bao vé hé hap bdo vé nguoi deo khdi viéc hit phai va nubt phai cac chat gay 6 nhiém hoa
hoc. Bao vé h6 hap dwoc chia thanh ba loai:

Respiratory protection safeguards the wearer from the inhalation and ingestion of chemical
contaminants. Respiratory protection is divided into three types:

e Thiét bj thé doc lap (SCBA): S&r dung ngudn khi thé do ngudi deo mang theo
Self-contained breathing apparatus (SCBA): Uses a source of respirable air carried by the wearer

e M4t na phong doc cap khi: St dung khi dwgc cung cip cho ngudi deo tlr mot ngudn &
mét khoang cach nao dé so véi khu viee lam viéc
Supplied-air respirator: Uses air supplied to the wearer from a source at some distance from the
work area

e Mat na phong déc loc khi: St dung bd loc, chat hap thy, hodc sw két hop cla bo loc va
chét hap phu dé loai bd cac chét gay 6 nhiém trong khéng khi khdi khéng khi cé thé hit
thé duoc
Air-purifying respirator: Uses a filter, an absorbent, or combination of filter and an adsorbent to
remove airborne contaminants from otherwise respirable air.

- Quan 4o bao hd duorc thiét ké dé bao vé ngudi mac khdi nhiét va/hodc héa chét tiép xuc voi
da hodc méat. Quan 4o bao hd dwoc chia thanh ba loai:
Protective clothing is designed to protect the wearer from heat and/or chemicals contacting the skin or
eyes. Protective clothing is divided into three types:

e Quan 4o bao ho cho linh ctvu hda: Puoc thiét ké dé bao vé nguwdi méc khdi nhiét dd khac
nghiét, hoi nuwéc, nwdc néng, cac hat néng va cac mdi nguy hiém théng thuwdng trong
chiva chay cau tric
Firefighter protective clothing: Designed to protect the wearer from extremes of temperature, steam,
hot water, hot particles, and ordinary hazards of structural fire fighting

 Quan 4o bao ho hoa chat: Buoc thiét ké dé bao vé da va méat cia nguoi mac khai tiép
xuc trye tiep véi hda chat. Loai quan ao nay coé thé khdéng kin hoan toan hoac kin hoan
toan
Chemical protective clothing: Designed to protect the wearer's skin and eyes from direct chemical
contact. This type of clothing can be non-encapsulating or encapsulating

e Quan 4o b&o hd chiu nhiét dd cao: Puoc thiét ké dé bao vé ngudi mac khai tiép xdc nhiét
dd cao trong thoi gian ngén.
High-temperature protective clothing: Designed to protect the wearer from short-term, high-
temperature exposure.

- Thtca PPE phai dwoc kiém tra thwong xuyén dwa trén chuwong trinh bao tri ciia n6 va duoc
gilr trong dieu kién hoat dong tot.
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All PPE shall be inspected regularly based on its maintenance program and kept in good functional
conditions.

e T4t ca céac loai PPE (thiét bi bdo vé hd hap va quan 4o bao hd) duwoc s dung trong moi
trwdng vat liéu nguy hiém phai dwoc khir nhiém ky luéng truéc khi tai st dung;
All types of PPE (respiratory protection and protective clothing) used in a hazardous material
environment shall be thoroughly decontaminated before reuse;

e May do khi nén dwoc hiéu chuén thwdng xuyén theo huwéng dan clia nha san xuét hodc
cac yéu cau quoc gia;
Gas monitors should be calibrated regularly in accordance with the manufacturer’s instructions or
national requirements;

e Thiét bi bao vé hé hap phai duoc kiém tra dinh ky tredc va sau méi lan st dung va theo
chu ky. Thiét bi hd hap nén dwoc cat gik & noi dé tiép can va dwoc bao vé khdi nhiét,
lanh, dé &m gua murc, hoa chat gay hai va hv hdng co hoc;

Respiratory protection equipment shall be inspected routinely before and after each use and
periodically. The respiratory equipment should be stored in an accessible location and protected
against heat, cold, excessive moisture, damaging chemicals, and mechanical damage;

e Quan 4o bao ho cho diu, mat, mat, than, chan, cdng chan va tay phai dwoc kiém tra sau
mébi 1an st dung. Tiép xuc hoa chat c6 thé 1am héng quan ao bao hd. Quan do bao hod
nén dwoc cét gitr dung cach dé ngan nglra hw hdng co hoc; va
The protective clothing for head, eye, face, body, foot, leg, and hand protection shall be inspected
after each use. Chemical exposure can damage protective clothing. Protective clothing should be
stored in a proper manner to prevent mechanical damage; and

e Ciing quan trong la kiém tra PPE dinh ky khi dang cét git.
It is also important to inspect PPE periodically while in storage.
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