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QUY TAC THUC HANH

VO'I NITO TRIFLORUA

CODE OF PRACTICE NITROGEN TRIFLUORIDE

La mét phan cda chuong trinh hai hoa cac tiéu chuan cong nghiép, an pham AIGA 029, Quy tac thwc hanh,
Nito triflorua ctia Hiép hoi Khi Céng nghiép Chau A (AIGA), duwgc san xuat chung b&i cac thanh vién cta Hoi
ddng Hai hoa Quéc té va ban dau dwoc xuét ban bai Hiép hoi Khi Céng nghiép Chau Au (EIGA) duéi dang
Tai liéu 92, Nitrogen trifluoride.

As part of a programme of harmonization of industry standards, the Asia Industrial Gases Association (AIGA)
publication, AIGA 029, Code of Practice, Nitrogen trifluoride, jointly produced by members of the International
Harmonization Council and originally published by the European Industrial Gases Association (EIGA) as Doc
92, Nitrogen ftrifluoride.

An phdm nay dwoc dw dinh la mot 4n pham hai hoa qudc té dé st dung va ap dung trén toan thé gi¢i bdi tat
ca cac thanh vién cta Hiép hoi Khi Céng nghiép Chau A (AIGA), Hiép hoi Khi Nén (CGA), Hiép hdi Khi Céng
nghiép Chau Au (EIGA) va Hiép hoi Khi Céng nghiép va Y té Nhat Ban (JIMGA). Noi dung ky thuat ctia méi
hiép hdi 1a gibng hét nhau, ngoai tri» cac yéu cau quy dinh khu vic va nhirng thay ddi nhé 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), European
Industrial Gases Association, (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 b6 mién triv trach nhiém
Disclaimer

T4t ca cac 4n phdm cla AIGA ho&c mang tén AIGA déu chira thong tin, bao gdm Quy tdc Thwc hanh, quy trinh an toan va cac théng tin
ky thuat khac dwoc thu thap tir cac nguén ma AIGA tin 1a dang tin cay va/hoac dwa trén thong tin ky thuéat va kinh ‘nghiém hién co tir
cac thanh vién cia AIGA va nhirng ngudi khac tai thoi diém xuat ban. Do do, chung t6i khong dwa ra bét ky tuyén bb hay bdo dam nao
cling nhw khéng chép nhan bét ky trach nhiém phap ly nao vé tinh chinh xac, day di hodc ding dén cla théng tin cé trong cac &n
phdm na

All publica%ions of AIGA or bearing AIGA’s name contain information, including Codes of Practice, safety procedures and other technical information that
were obtained from sources believed by AIGA to be reliable and/ or based on technical information and experience currently available from members of
AIGA and others at the date of the 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.

Mac du AIGA khuyén nghj céc thanh vién ctia minh tham khao hoéc st dung cac &n pham cla minh, viéc tham khao hodc s dung dé
cula cac thanh vién hodc bén thr ba hoan toan la tw nguyén va khdong mang tinh rang buéc.

While AIGA recommends that its members refer to or use its publications, such reference to or use thereof by its members or third parties is purely
voluntary and not binding.

AIGA hoac cac thanh vién ctia minh khéng dadm bao vé két qua va khong chiu bét ky trach nhiém phap ly hodc trach nhiém nao lién
quan dén viéc tham khao hodc s dung thdng tin hodc dé& xuét co trong cac 4n phdm clia AIGA.

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 khéng c6 bt ky quyén kiém soat nao dbi véi hieu suét hodc khong higu suét, viéc hiéu sai, st dung ding hodc khong ding bat
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AIGA tlr chéi rd rang moi trach nhiém phap ly lién quan dén didu dé.
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1. Gi&i thiéu / Introduction

- Nito triflorua Ia mét loai khi nén c6 tinh oxy héa dwgc st dung trong nhiéu (rng dung nhu mét chét

fluor hoa. Chinh dac tinh nay lam cho n6 co gia tri nhw mét nguon fluor khéng phan (rng trong cong
doan khéc va lam sach. Fluor hoat tinh chi dwoc glal phéng néu dwoc cung cap du nang lwong.
Khi bat dau, phan (ng sé tw lan truyén va gay ra mbi nguy cho céc vat liéu khéng twong thich véi
fluor, vi du: khi dé chay va kim loai.
Nitrogen trifluoride is an oxidizing compressed gas that is used in a number of applications as a
fluorinating agent. It is this property that makes it valuable as a nonreactive source of fluorine for
etching and cleaning applications. The active fluorine is released only if sufficient energy is applied.
Once initiated, the reaction is self-propagating and presents a hazard for materials that are
incompatible with fluorine, for example, flammable gas and metals.

- Nito triflorua cé thé dwoc thao tac an toan néu thiét bi dwoc thiét ké dung cach va cac bién phap
phong ngtra trong thao tac dwoc thyc hién.
Nitrogen trifluoride can be safely handled if equipment is properly designed and handling
precautions are taken.

LUU Y: An phdm nay phai duoc s dung clng v&i AIGA 083 Thai bé Khi, AIGA 004, Xi ly cac
trrong hop khan cép vé binh chira khi va AIGA 021, Hé théng duong 6ng dén oxy [1, 2, 3]".
NOTE: This publication shall be used in conjunction with AIGA 083 Disposal of Gases, AIGA 004,
Handling Gas Container Emergencies, and AIGA 021, Oxygen Pipeline and Piping Systems [1, 2,
3.

2. Pham vi va muc dich / Scope and purpose

— Do viéc str dung rong réi va kha nang thao tac sai, 4n pham nay duoc viét va danh cho cac nha

cung cap, nha phan phdi va nguoi st dung Nito' triflorua va thiét bj thao tac cta né. An phadm nay
cung cap mé ta ve cac méi nguy tlem an lién quan dén thao tac Nito triflorua va cac hwéng dan
can tuan tha dé gidm thiéu rdi ro tiém an.
Because of its widespread use and its potential for mishandling, this publication has been written
and is intended for suppliers, distributors, and users of nitrogen trifluoride and its handling
equipment. This publication provides a description of the potential hazards involved in handling
nitrogen trifluoride and the guidelines to be taken to minimise risk potential.

—  Viéc san xuét, tinh ché va phan tich Nito' triflorua ndm ngoai pham vi cGa 4n phdm nay, méc du
hwéng dan chung dwoc dwa ra ciing lién quan dén cac quy trinh nay.
The manufacture, purification, and analysis of nitrogen trifluoride are beyond the scope of this
publication, although the general guidance given is also relevant to these processes.

—  Phu luc A ctia &n phdm nay la danh sach kiém tra danh gia.
Appendix A of this publication is an audit checklist.

3. Dinh nghia/ Definitions

—  Cho muc dich ctia &n phdm nay, cac dinh nghia sau dwoc ap dung.
For the purpose of this publication, the following definitions apply.

3.1. Thuat ngi¥ xuat ban / Publication terminology
3.1.1. Phai/ Shall

—  Chira rang quy trinh nay la bat buc. N6 duoc st dung & bét clr noi nao tiéu chi phu
hop v&i cac khuyén nghj cu thé khéng cho phép sai 1éch.
Indicates that the procedure is mandatory. It is used wherever the criterion for
conformance to specific recommendations allows no deviation.
3.1.2. Nén/ Should

—  Chirardng mét quy trinh dwoc khuyén nghi.
Indicates that a procedure is recommended.

3.1.3. Coéthé/ May

— Chirarang quy trinh nay la tuy chon.
Indicates that the procedure is optional.

3.1.4. Se /Wil

1 Céc tai lidu tham khado dwoc hién thj bing cac sb trong ngodc va duoc liét ké theo th(r tw xuat hién trong phan tai liéu tham khao.
References are shown by bracketed numbers and are listed in order of appearance in the reference section.

6
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Chi dwoc str dung dé chi twong lai, khdng phai mirc dd yéu cau.

Is used only to indicate the future, not a degree of requirement.

Co thé/ Can

Chi ra m6t kha ndng hoac kha nang.

Indicates a possibility or ability.

3.2. Dinh nghia ky thuat / Technical definitions

3.2.1.

3.2.2,

Nhiét do tw béc chay / Auto-ignition temperature

Nhiét d6 ma tai d6 mét chat sé tw béc chay trong mét chat oxy hoa cu thé & mét ap
suat nhat dinh.
Temperature at which a substance will spontaneously ignite in a specified oxidant at a
given pressure.

Binh / Container

3.2.2.1

3.2.2.2

3.2.2.3

3.2.24

3.2.2.5

Nhém chai / Bundle of cylinders

Suv sap xép cac chai thanh mo6t cum, trong d6 cac chai dwoc gi¢i han trong
mot nhom hodc cach sdp xép véi hé thong day dai hodc khung va cac két ndi
dwoc thwe hién véi mot 6ng gdp chung. Con dwoc goi 1a cum chai.
Arrangement of cylinders into a cluster where the cylinders are confined into a
grouping or arrangement with a strapping or frame system and connections
are made to a common manifold. Also known as cylinder packs.

Chai / Cylinder

Binh chiu ap lwc khdong han ¢c6 dung tich nwdc danh nghia 1én dén 50 L.
Seamless pressure vessel having a nominal water capacity up to 50 L.

Mé-dun theo Té chirc Tiéu chuén héa Qubc té (ISO) / International
Organization for Standardization (ISO) module

T4 hop da phuong thirc clia cac chai, 6ng hodc nhédm chai dwoc két ndi véi
nhau bang mét éng gdp va dwoc I8p rap bén trong mét khung.

Multi-modal _assembly of cylinders, tubes, or bundles of cylinders that are
interconnected by a manifold and assembled within a framework.

LUUY  Mo-dun ISO bao gdm thiét bi dich vu va thiét bi ciu truc can thiét
cho viéc van chuyén khi. Khung cia mo-dun ISO va céc dic géc clia né duwoc
thiét ké va dinh c& dac biét dé str dung trong dich vu van chuyén da phwong
thirc trén tau container, hé khung gdm dic biét cho dwdng cao tdc va thiét bi
dwdng sét container trén toa xe phang. Md-dun ISO ciing ¢ thé dwoc goi
trong cac quy dinh 1 binh chra khi nhiéu thanh phan (MEGC) va twong
dwong cla né.

NOTE The ISO module includes service equipment and _structural
equipment necessary for the transport of gases. The frame of an ISO module
and its corner castings are specially designed and dimensioned for use in
multi-modal _transportation service on container ships, special _highway
chassis, and container-on-flatcar railroad equipment. An ISO module may also
be referred to in requlations as a multiple-element gas container (MEGC) and

its' equivalent.

Binh chira khi nhiéu thanh phédn (MEGC) / Multiple-element gas container
(MEGC)

T hop cac chai, 6ng hodc nhdém chai dwoc két ndi véi nhau bdng mét dng
gop va dwoc lap rap bén trong mét khung.

Assembly of cylinders, tubes, or bundles of cylinders that are interconnected
by a manifold and are assembled within a framework.

LUUY  M6-dun MEGC bao gém thiét bi dich vu va thiét bi cAu trdc can thiét
cho viéc van chuyén khi.

NOTE The MEGC module includes service equipment and structural
equipment necessary for the transport of gases.

Céac nhém chai I6n hon 50 L / Packages greater than 50 L
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3.2.3.

3.2.4.

3.2.5.

— Béat ky sw két hop riéng 1é hodc nhiéu éng gép cta (cac) binh chiu ap luc
khong han co6 dung tich nwdc danh nghia tap thé Ién hon 50 L.
Any individual or manifolded collection of seamless pressure vessel(s) having
a collective nominal water capacity greater than 50 L.

LUPUY _ Chung cé thé bao gdm md-dun ISO, MEGC, 6ng, ro modc ché dng,
cum chai, bédn chtra danh nghia 450 L (bdn chira tan), hodc cac gdi khac theo
quy dinh hodc quy tic.

NOTE These can include an ISO module, MEGCs, tubes, tube trailers,
cylinder packs, nominal 450 L (ton tank), or other packages as defined by
requlations or codes.

3.2.2.6 Boén tadn/ Ton tank

— Binh chiu ap lwc khéng han c¢é dung tich nwéc danh nghia la 450 L.
Seamless pressure vessel having a nominal water capacity of 450 L.

3.2.2.7 Ong/Tube

— Binh chiju &p Iwc khdng han c6 dung tich nwéc danh nghia trén 150 L nhwng
khéng qua 3000 L.
Seamless pressure vessel having a nominal water capacity exceeding 150 L
but not more than 3000 L.

3.2.2.8 Ro moéc ché éng / Tube trailer

- Xe tai hodc so' mi ro modc trén dé moét sé6 dng da dwoc gan va I&p vao mot hé
théng dwérng 6ng chung.
Truck or semitrailer on which a number of tubes have been mounted and
manifolded into a common piping system.

Ty lé nap / Filling ratio

Ty |& khéi lwong khi dwoc dwa vao binh so véi khdi lwong nwéc & 15 °C (59° F) sé
nap day vao cung mét binh duoc trang bi s8n dé sir dung. N6 con duoc goi 1a mat do
nap, hé s nap, mrc nap téi da hodc ap suét nap toi da.

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

LUUY Dung tich nwéc duwoc déng dau trén chai cé thé ap dung cho dung tich
nuwoc tdi thiéu duwoc thiét ké khong cé phu kién bén trong, trong trwdng hop dé dung
tich nwéc thuwe phai dwgc 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 determined.

Khi / Gas

Khi hoac khi nén nhuw dwoc dinh nghia trong Khuyén nghi cta Lién Hop Québc (UN) ve
Van chuyén Hang nguy hiém, Quy dinh mau va trong Hé théng hai hoa toan cau vé
phan loai va ghi nhan héa chéat (GHS) [4, 5].

Gas or gas under pressure as defined in the United Nations (UN) Recommendations
on the Transport of Dangerous Goods, Model Regulations and in Globally Harmonized
System of Classification and Labelling of Chemicals (GHS) [4, 5].

Khi 1a mot chat ma (a) O 50 °C c6 ap suét hoi Ién hon 300 kPa; hodc (b) hoan toan &
thé khi & 20 °C tai ap suét tiéu chudn 101.3 kPa.

A gas is a substance that (a) At 50 °C has a vapour pressure greater than 300 kPa; or
(b) is completely gaseous at 20 °C at a standard pressure of 101.3 kPa.

Ta chira khi / Gas cabinet

La mét vé boc kin hoan toan, khéng chay dwoc str dung dé tao mot moi trwd'ng cach
ly cho cac chai khi nén trong qua trinh tén chira hoac sv dung.

Fully enclosed, non-combustible enclosure used to provide an isolated environment
for compressed gas cylinders in storage or use.

LUUY Cira va cong tiép can dé thay chai va tiép can bo diéu ap dwoc phép bao

gom.

NOTE  Doors and access ports for exchanging cylinders and accessing pressure
8
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3.2.6.

3.2.7.

3.2.8.

3.2.9.

regulating controls are allowed to be included.
Tiém nang oxy héa / Oxipotential

Kh& nang oxy hda ctia mét loai khi so v&i oxy dwoc dwa ra duwdi dang mét sd khéng
th&r nguyén trong d6 oxy = 1. Xem ASTM STP 1395, Khd ndng chay va do nhay cla
vat liéu trong maoi trirong giau oxy [6].

Oxidizing power of a gas compared to that of oxygen given as a dimensionless
number where oxygen = 1. See ASTM STP 1395, Flammability and Sensitivity of
Materials in Oxygen-Enriched Atmospheres

Thu ddong héa / Passivation

Phuwong phap tién xt ly dé cho phép hinh thanh mét Ié¢p mang fluoride bao vé tw gidi
han trén bé mat vat liéu theo cach thirc cd kiém soat, gidi han bat ky phan (ng
fluorine bd sung nao.

Pre-treatment method to allow the formation of a self-limiting protective fluoride film on
the surface of the material in a controlled manner that limits any additional fluorine
reaction.

Panh gia ruai ro / Risk assessment

Sw danh gia c6 tai liéu vé cac rai ro clia mot hoat ddng cu thé déi véi nhan sw va moi
trwdng. Qua trinh nay thwong tinh dén cac bién phap kiém soat an toan von cé trong
thiét bi, quy trinh van hanh va thiét bi bdo hd ca nhan (PPE) dwoc cung cap. Daéi khi,
c6 thé can thiét phai cai thién cac bién phap kiém soat an toan van hanh sau khi thyc
hién danh gia rdi ro.

Documented assessment of the risks of a specific operation to personnel and the
environment. This process usually takes into account safety controls inherent in
equipment, operating procedures, and personal protective equipment (PPE) provided.
Sometimes, it may be deemed necessary to improve operational safety controls after
undertaking a risk assessment.

Mat kim loai / Swarf

Cac dai hodc hat kim loai nhé cé thé phat sinh tr cac hoat dong gia céng co khi.
Small strips or particles of metal that can arise from machining operations.

4. Tinh chét cta nito triflorua / Properties of nitrogen trifluoride

4.1. Nhan dang va tinh chat vat ly cua nito triflorua / Nitrogen trifluoride identification and
physical properties

— Bang 1 thé hién tinh chat cla nito triflorua.

Table 1 shows properties of nitrogen trifluoride.

Bang 1 — Tinh chét vat ly cua nito triflorua
Table 1—Physical properties of nitrogen trifluoride

Tinh chat Pon vij SI DPon vi Hoa Ky
Property SI Units U.S. Units

Céng thic hda hoc
Chemical formula

NF3

S6 CAS
CAS number

7783-54-2

S6 EC
EC number

232-007-1

S6 UN
UN number

UN 2451

Khéi lwgng phan to 71
Molecular weight

71

Diém noéng chay & 1 atm
Melting point at 1 atm

—206.8 °C —340.2°F

Nhiét néng chay &n & diém néng chay 2.41 Btu/lb
Latent heat of fusion at melting point

1.34 callg

Diém sbi & 1 atm —200.3 °F
Boiling point at 1 atm

-129.1 °C
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Khéi lwgng riéng clia chét 1dng & diém soi 3 3
Density of the liquid at boiling point 1538 kgim 96.01 Ib/ft
Khéi lwong riéng ctia khi & 21.1 °C (70 °F) va 1
atm (khéng khi = 1) 3 3
Density of the gas at 21.1 °C (70 °F) and 1 atm (air 2.95 kgm 0.1843 I/t
= 1)

Ty trong cla khi & 21.1 °C (70 °F) va 1 atm (khéng

khi = 1)

Specific gravity of the gas at 21.1 °C (70 °F) and 1 246 246

atm (air=1)

Thé tich riéng ctia khi 21.1 °C (70 °F) va 1 atm

(khong khi = 1) 3 3
Specific volume of the gas 21.1 °C (70 °F) and 1 0.337 m*/ k 543 f7/lb
atm (air=1)

Nhiét héa hoi &n & diém soi 162 kd/k 70.1 Btu/lb
Latent heat of vapourization at boiling point e

Nhiét d6 t&i han o o
Critical temperature =39.2°C =385°F

Ap suét téi han 4460 kPa, tuyét dbi 646.9 psi
Critical pressure 4460 kPa, abs D30.9 pSia
Khéi lwong riéng téi han 3 3
Critical density 562:3kgm 35 bt
Nhiét dung riéng & 25 °C (77 °F) . .o
Heat capacity at 25 °C (77 °F) 0.1794 kcal/(kg * K) 0.0428 Btu/(Ib « °F)
Entropy & 25 °C (77 °F) va 1 atm B . B .
Entropy at 25 °C (77 °F) and 1 atm 0.877 kcal/(kg * K) 0.471 Btu/(lom « R)
Entanpi tai 25 °C (77 °F) va 1 atm . _

Enthalpy at 25 °C (77 °F) and 1 atm 29.8 kcal/mol 800.39 Btu/lbm

4.2. Tinh chat héa hoc | Chemical properties

Nito triflorua [a (nét khi 6n dinh, hoi q’(“)c (xem 4.3), cé, tinh oxy hoéa. Nito triflorua |a mét khi
khg‘)nq mau va vé co ban khdong mui. O dd tinh khiét thadp hon cua nito triflorua, co thé cé mui
moc.

Nitrogen trifluoride is a stable, slightly toxic (see 4.3), oxidizing gas. Nitrogen trifluoride is a
colourless and essentially odourless gas. At lower purities of nitrogen trifluoride, there can be

a mouldy smell.
Tiém nang oxy héa: 1.6 [6].
Oxipotential: 1.6 [6].

Nhiét d6 bat Ira ciia mot sb kim loai trong nito triflorua & 1 bar va 7 bar nhw sau:
Ignition temperatures of some metals in nitrogen trifluoride at 1 bar and 7 bar are as follows:

DPdng Sé&t Niken
Copper Iron Nickel
1 bar 550 °C (1022 °F) 817 °C (1503 °F) 1187 °C (2168 °F)
7 bar 475 °C (887 °F) 612 °C (1133 °F) 967 °C (1772 °F)

LUUY O Chau Au, nito triflorua dwoc phan loai theo Quy dinh vé Phéan loai, Ghi nhan va
Dong goi (CLP) 1a Khi oxy héa 1, H270; Khi nén (Léng), H280; Dac cép tinh 4 (Hit phai: khi),
H332; STOT RE 2, H373 (xem thém Phu luc 2) [7].

NOTE __In Europe, nitrogen trifluoride is classified according to the Classification, Labelling
and Packaging (CLP) Requlation as Ox. Gas 1, H270; Press. Gas (Liq.), H280; Acute Tox. 4
(Inhalation: gas), H332; STOT RE 2, H373 (see also Annex 2) [7].

LUUY Dé phan loai nito triflorua & Hoa Ky, xem CGA C-7, Hwdng dan phan loai va ghi
nhan khi nén [8].

NOTE _ For classification of nitrogen trifluoride in the U.S., see CGA C-7, Guide to
Classification and Labeling of Compressed Gases [8].

10
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4.3. Doc tinh / Toxicology

Mirc d6 phoi nhiém nito triflorua da dwoc thiét lap thay dbi gitra cac qubc gia va co quan.
Tham khao co’ quan quan ly tai quéc gia noi nito triflorua dang dwoc st dung. Xem Bang 2 dé
biét cac vi du vé gidi han téi da da dwoc thiét lap vé phoi nhiém nito triflorua déi véi nhan sy
dwoc str dung trong nganh khi céng nghiép.

Established levels of nitrogen trifluoride exposure vary between countries and agencies. Refer
to the governing agency in the country where nitrogen ftrifluoride is being used. See Table 2 for
examples of established maximum limits of nitrogen trifluoride exposure to personnel used in
the industrial gas industry.

LUUY Suw phan hiy nhiét ctia nito triflorua cé thé rat doc.
NOTE  Thermal decomposition of nitrogen trifluoride can be very toxic.

Dé biét thém thong tin, xem phiéu di liéu an toan (SDS) clia nha cung cép khi [11].
For more information, see the gas supplier’s safety data sheet (SDS) [11].

Bang 2—Gi&i han phoi nhiém déi véi nito triflorua

Table 2—Exposure limits for nitrogen trifluoride

Cuc Quan ly An toan va Strc khde Nghé nghiép (OSHA) Gia tri trung
binh theo th&i gian (TWA) — Gidi han phoi nhiém cho phép (PEL) [9]
Occupational Safety and Health Administration (OSHA) Time Weighted
Average (TWA) — Permissible Exposure Limit (PEL) [9]

10 ppm (29 mg/m3)

Vién Quéc gia vé An toan va Strc khde Nghé nghiép (NIOSH) giéi han

phoi nhi&m khuyén nghi (REL) — TWA [10] 3
National Institute for Occupational Safety and Health (NJOSH) 10 ppm (29 mg/m*)
recommended exposure limit (REL) — TWA [10]

NIOSH Nguy hiém tirc thi dén tinh mang va strc khée (IDLH) [10]

NIOSH Immediate danger to life and heaith (IDLH) [10] 1000 ppm
LC50 (trén chudt trong 1 gi®) [12]
LC50 (1-hr rat) [12] 6700 ppm
Mtrc phoi nhiém khan cép (EEL) [13] > 22 500 ppm x phut
Emergency Exposure Level (EEL) [13] = 22 500 ppm x min
Mtrc huéng dan phoi nhiém cap tinh (AEGLs) [14]
Acute Exposure Guideline Levels (AEGLs) [14]
AEGL-1 (30 phut / minutes) 400 ppm
AEGL-2 (30 phut / minutes) 1100 ppm
AEGL-3 (30 phut / minutes) 1700 ppm

1

LUU Y/ NOTES

2 Gi¢i han ctia NIOSH la cac gia tri khuyén nghi va khéng co6 gia tri thi hanh theo luat phap.
NIOSH limits are recommended values and are not enforceable by law.
3 AEGL-1 la ndng dd trong khong khi (dwoc biéu thi bang phan triéu hodc miligam trén mét khéi

Gi¢i han ctia OSHA la céac gi¢i han phoi nhiém phap ly dwoc luat phap Hoa Ky cho phép va cé
thé thi hanh.
OSHA limits are the legal exposure limits allowed by U.S. law and are enforceable.

[ppm ho&c mg/m?]) clia mét chat ma trén mire d6, dw doan rang dan sb néi chung, bao gébm ca
nhi*ng ca nhan nhay cam, c6 thé tréi qua sw khoé chiu dang ké, kich tng, hodc mét sb tac dong
khong triéu chirng, khdng cdm giac. Tuy nhién, cac tac dong nay khéng gay tan tat va la tam
thoi, c6 thé héi phuc khi ngirng phoi nhiém.

AEGL-1 is the airborne concentration (expressed as parts per million or milligrams per cubic meter
[ppm or mg/m3] of a substance above which it is predicted that the general population, including
susceptible individual, could experience notable discomfort, irritation, or certain asymptomatic, non-
sensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 1a ndng do trong khéng khi (dwoc biéu thi bdng ppm hodc mg/m?) ctia mot chat ma trén
mirc d6, dw doan réng dan sé noi chung, bao gdm ca nhitng ca nhan nhay cadm, c6 thé tréi qua
céac tac dong strc khde bat loi khong thé ddo ngwoc hodc nghiém trong khac, kéo dai hodc kha
nang thoat hiém bi suy giam.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is
predicted that the general population, including susceptible individual, could experience irreversible or
other serious, long-lasting adverse health effects or an impaired ability to escape.

11
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AEGL-3 1a ndng do trong khéng khi (dwgc biéu thi bang ppm hodc mg/m3) cla mot chat ma
trén mirc d6, dw doan rang dan sb néi chung, bao gébm ca nhirng ca nhan nhay cam, c6 thé trai
qua cac tac dong strc khde de doa tinh mang hoéc tir vong.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is
predicted that the general population, including susceptible individuals, could experience life
threatening health effects or death.

O Chau A, cac bang di liéu an toan clia nha cung cap (SDS) phai dwoc tham khao dé cé théng
tin vé cac gidi han phoi nhiém da dwoc xac dinh theo quy dinh hién hanh & cac qubc gia Chau
A khéc nhau.

In Asia, supplier safety data sheets (SDS) shall be consulted to find the applicable regulatory
exposure limits in the different Asian countries, where determined.

Ap suét [bar] / Pressure

4.4. Cac van dé méi trwong /| Environmental issues

— Do hoa tan trong nwéc & 20 °C, 1 bara 61 mg/l
Solubility in water at 20 °C, 1 bara 61 my/Il

—  Thai gian ton tai trong khi quyén 740 ndm
Lifetime in atmosphere 740 years

— Tiém nang nong lén toan ciu (carbon dioxide = 1) 17200
Global warming potential (carbon dioxide = 1) 17200

100
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Hinh 1—Bwéng cong ap suét hoi (Pon vi Sl)
Figure 1—Vapour pressure curve (S| Units)
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Hinh 2—BPwé&ng cong ap suat hoi (Bon vi My)
Figure 2—Vapour pressure curve (US Units)

5. Nguy co oxy héa va phan tng / Oxidizing and reactivity hazards
5.1. Gi&i thiéu vé nguy co chay nd / Introduction to fire and explosion hazards

— M6t sb vu chay da xay ra trong thiét bi chira nito triflorua & ap suét cao. Trong nhiéu truéong

hop, mot vat liéu dan hoéi da chay, vi du, dé van, vong dém lam kin. Trong mét sé trudng hop,
cac bo phan kim loai ciing béat Itra. Do &p suét nito triflorua cao, cac vat liéu chay da bi bén ra
khu vyrc xung quanh.
Several flash fires have occurred in equipment containing nitrogen trifluoride at elevated
pressure. In many cases, an elastomeric material burnt, for example, valve seat, sealing
washer. In some cases, the metallic parts also ignited. Due to the elevated nitrogen trifluoride
pressure, the burning materials were projected in the surrounding area.

— Hinh 3 minh hoa rang sw chay doi héi sy xuét hién déng thoi ctia cac yéu tb sau:
Figure 3 illustrates that combustion requires the simultaneous occurrence of the following
elements:
o s hién dién cla chét oxy héa (nito triflorua);
presence of an oxidizer (nitrogen trifluoride);
o vat lieu d& chay tiép xuc v&i chat oxy hoa; va
combustible material in contact with the oxidizer; and
e ngudn nang lvgng bét Itra.
source of ignition energy.

—  Dbi v&i mbi yéu td nay, mot sé yéu té anh hwéng dén sy chay phai dwoc xem xét. Xem 5.2,
5.3va 54,
For each of these elements, several factors influencing the combustion shall be considered.
See 5.2, 5.3, and 5.4.

13
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Nang lwong / Energy

Hinh 3—Tam giac chay
Figure 3—Fire triangle

5.2. Cac yéu té6 anh hwéng dén sy chay—Nhirng can nhac vé nito triflorua / Factors
influencing combustion—Nitrogen trifluoride considerations

- Céc yéu t6 sau day anh hudng dén sy chay cla vat liéu.
The following factors influence the combustion of materials.

5.2.1.

5.2.2,

5.2.3.

Ap suét nito triflorua / Nitrogen trifluoride pressure

Nito' triflorua twong ddi tro & ap suét khi quyén va nhiét d6 méi trweng. Nhiét do tu
bdc chay clia mot s6 vat liéu dé chay trong nito triflorua cé thé gidm khi ap suét nito
triflorua tang, lam cho vat liéu dé bét Itra hon. Twong tw, van hanh & ap suét cao lam
tang kha nang nén doan nhiét (xem 5.4.2) tao ra nhiét dé cao (xem 5.2.2).

Nitrogen trifluoride is relatively inert at atmospheric pressure and ambient
temperature. The auto-ignition temperature of some combustible materials in nitrogen
trifluoride can decrease with increasing nitrogen trifluoride pressure, making the
material more susceptible to ignition. Likewise, operating at high pressures increases
the chance for adiabatic compression (see 5.4.2) to generate high temperature (see
5.2.2).

Nhiét d6 phan hay cua nito triflorua / Nitrogen trifluoride decomposition
temperature

Méi quan tdm chinh déi v&i nito triflorua & nhiét dd cao hon 1a sy phan ly cta nito
triflorua thanh cac loai fluorine dé& phan (rng cé thé phan tng v&i hdu hét cac vat liéu.
Céac loai phan (ng nay c6 thé dan dén cac phan (rng khong kiém soat véi vat liéu dan
hoi hodc mét sé kim loai, gidi phong nhiét gay ra sy phan ly thém cua nito triflorua. Do
do, phai thyc hién cac bién phap phong nglra dé ngan chan cac diéu kién hoéc co
ché c6 thé dan dén sy gia nhiét khéng mong muén cua nito triflorua.

The primary concern with nitrogen trifluoride at higher temperatures is the dissociation
of nitrogen trifluoride into reactive fluorine species that can react with most materials.
These reactive species can lead to uncontrolled reactions with elastomers or certain
metals, that liberates heat causing further dissociation of nitrogen trifluoride.
Therefore, precautions shall be taken to prevent conditions or mechanisms that could
lead to inadvertent heating of nitrogen trifluoride.

Nhiét do ty chay cua vat liéu tiép,xuc v&i nito triflorua dé& dat dén hon khi nhiét dé cf@
nito t[iflorua tang Ién. Cac hé thong nito triflorua nén hoat dong & nhiét d6 thap nhat
co the.

The auto-ignition temperature of a material in contact with nitrogen trifluoride is more
easily reached as the temperature of nitrogen trifluoride increases. Nitrogen trifluoride
systems should operate at as low a temperature as is practicable.

Van téc nito triflorua trong dwong ong / Nitrogen trifluoride velocity in pipelines

Van tbc nito triflorua sé tao ra nhiét do va cham hat, xem 5.4.1, trén vat liéu, dac bié’t
¢ nhirng khu virc c6 cac doan uon khuc va/hoac khe hé nhé. Sy tao nhiét nay co the
kh&i phat sy chay cuc bd néu dat dén nhiét do tw béc chay clia vat liéu tiép xic voi
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nito’ triflorua. Do do, van tdc nito triflorua phai dwoc gi¢i han dé tranh nguy co dat dén
nhiét d6 nay. Nguy co mét hat va nang lwong truyén vao do van téc cao trong moi
trwdng oxy héa cé thé dan dén sw béc chay. Didu nay nhdn manh sw can thiét phai
lam sach cac hé théng nito triflorua cho dich vu oxy hoa.

Nitrogen trifluoride velocity will create heat by particle impacts, see 5.4.1, on the
material, particularly in areas with tortuous passages and/or small crevices. This
creation of heat can initiate a local combustion if the auto- ignition temperature of the
material in contact with nitrogen trifluoride is reached. Therefore, nitrogen trifluoride
velocity shall be limited to avoid the risk of this temperature being achieved. The risk
of a particle and the resulting energy imparted by the high velocity in an oxidizing
environment can lead to an ignition. This highlights the need to clean nitrogen
trifluoride systems for oxidizing service.

Kha nang oxy héa cla nito triflorua I&n hon clia oxy (1.6, trong dé oxy = 1) [6]. Tuy
nhién, trong trwéng hop khdng cé div liéu khac, cac gidi han van tbéc sau day nén
duwoc ap dung, xem Tai liéu EIGA 13 dé biét gi¢i han van tbc trong oxy [3]:

The oxipotential of nitrogen trifluoride is greater than that of oxygen (1.6, where
oxygen = 1) [6]. However, in the absence of other data, the following velocity limits
should be applied, see EIGA Doc 13 for velocity limits in oxygen [3]:

= D6bi vdi ap suét Ién hon 15 bar, van tc nito triflorua téi da trong dwdng 6ng phai
duwoc gidi han sao cho tich ctia van tbc va ap suét khong vwot qua 450 bar m/s:
For pressures greater than 15 bar, the maximum nitrogen trifluoride velocity in
pipelines shall be limited so that the product of velocity and pressure does not
exceed 450 bar m/s:

PV nhd hon ho&c bang 450 bar m/s
PV less than or equal to 450 bar m/s

Trong d6:
Where:

Y, van téc nito triflorua trong dwérng dng (m/s)

%4 nitrogen trifluoride velocity in pipelines (m/s)
P = ap suét trong dwdrng 6ng (bar)
P = pressure in the pipeline (bar)

=  DPbi v&i ap suét nhd hon 15 bar, van tbc téi da trong dworng bng it dang lo ngai
hon; tuy nhién, khuyén nghi rdng moi nd lwc phai dwoc thuc hién dé kiém soat
van téc nay xudng dudi 30 m/s.
For pressures less than 15 bar, the maximum velocity in pipelines is less of a
concern; however, it is recommended that every effort be made to control this to
less than 30 m/s.

Déi vai thiét bi khac ngoai dworng 6ng, cac khuyén nghi dworc néu trong Muc 7.
For equipment other than pipelines, recommendations are contained in Section 7.

5.3. Cac yéu t6 anh hwéng dén sw chay—Cac can nhéc vé vat liéu / Factors influencing
combustion—Material considerations

— Cac vat liéu tuong thich voi chéat oxy hoéa nhét nén duwoc st dung v&i nito triflorua. Trong moi
truong hop, vat liéu phai dwoc lam sach that k§ va khéng c6 dau, m&, bui ban va hat. Ngay
ca chat bdi tron twong thich ciing phai dwoc st dung mot cach tiét kiém.

The most oxidant compatible materials should be used with nitrogen ftrifluoride. In all cases,
the materials shall be thoroughly cleaned and free from oils, grease, dirt and particles. Even
compatible lubricants shall be used sparingly.

—  Khi tiép xtc véi nito triflorua, cac vat liéu dang quan ngai bao gém:
When in contact with nitrogen trifluoride, materials of concern include:

cac bd phan cua thiét bj thao tac nito triflorua nhw mét sé kim loai, chat dan hoi, chat boi
tron; va

parts of the nitrogen trifluoride handling equipment such as some metals, elastomers,
lubricants; and

chét gay 6 nhiém c6 trong thiét bi nhw hat, mat kim loai, bui b&n, m& va con tring
contamination present in the equipment such as particles, swarf, dirt, grease and insects

- Céc yéu t6 anh huwdng dén sw chay clia cac vat liéu nay nhw sau.
Factors influencing the combustion of these materials are as follows.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

Nhiét do tw chay cua vat liéu / Auto-ignition temperature of materials

Nhiét do tw chay 1a mét yéu té quan trong can dwoc xem xét khi lwa chon vat liéu dé
chéng chay trong nito triflorua. Nguy co' chay I&n hon khi nhiét d tw béc chay thap vi
nang lwong can thiét dé dat dén nhiét do nay thap hon.

The auto-ignition temperature is an important factor that needs to be considered when
choosing materials to resist combustion in nitrogen trifluoride. The risk of combustion
is greater than when the auto-ignition temperature is low since the energy required to
reach this temperature is lower.

Céc phuong phap xac dinh nhiét dd tw béc chay cla vat liéu trong oxy, nhw nhirng
phwong phap dwgc mé ta trong ISO 11114-3 Chai chira khi di ddng—Kha nédng tuong
thich cua vét liéu chai va van véi thanh phan khi—Phén 3: Thir nghiém tw béc chéy
trong méi trirong oxy, cling cé thé duwoc st dung cho nito triflorua [15].

Methods to determine the auto-ignition temperatures of materials in oxygen, as those
described in ISO 11114-3 Transportable gas cylinders - Compatibility of cylinder and
valve materials with gas contents - Part 3: Autogeneous ignition test in oxygen
atmosphere, can also be used for nitrogen trifluoride [15].

Kim loai / Metals

Nhiét d6 tw chay cua ba kim loai trong nito triflorua & 1 bar va 7 bar dwoc néu trong
4.2. Trong céac sy cb duoc dé cap trong Muc 5, siw chay ngau nhién ctia kim loai dwoc
kh&i phat b&i sy chay cha vat liéu khac co nhiét do tw chay thdp hon kim loai nhw
chéat dan hoi, chat béi tron, hodc chat gay 6 nhiém trong thiét bi thao tac nito triflorua
(thwerng duoc goi la hiéu ting méi Ikra).

The auto-ignition temperatures of three metals in nitrogen trifluoride at 1 bar and 7 bar
are given in 4.2. In the incidents mentioned in Section 5, the accidental combustion of
a metal is initiated by the combustion of another material having a lower auto-ignition
temperature than the metal such as elastomers, lubricants, or contaminants in the
nitrogen trifluoride handling equipment (more commonly known as the kindling effect).

Phi kim loai / Non-metals

Céc thtr nghiém tw chay cla chat dan hoi va chét boi tron da dwoc thuwe hién véi nito
triflorua & 70 bar (1000 psi). Cac chat dan hdi c6 d6 flo héa cao nhw
polytetrafluoroethylene (PTFE), bao gém céc loai chtra soi thiy tinh va ddng, Kalrez®,
va polychlorotrifluoroethylene (PCTFE) 1a cac vat liéu dan héi phd bién dwoc st dung
cho cac ng dung nito triflorua va thé hién kha nang chéng chay cao & nhiét do cao
(> 400 °C [750 °F]). Cac chat dan hdi cé do flo hoa thap hon cho thdy xu huwéng tu
bdc chay trong nito triflorua & nhiét do dwéi 400 °C (750 °F) véi mot sb loai thap toi
240 °C (460 °F) [18].

Auto-ignition tests of elastomers and lubricants have been conducted with nitrogen
trifluoride at 70 bar (1000 psi). Highly fluorinated elastomers such as
polytetrafluoroethylene (PTFE), including glass and bronze-filled types, Kalrez®, and
polychlorotrifluoroethylene (PCTFE) are common elastomeric materials used for
nitrogen trifluoride applications and exhibit a high resistance to ignition at high
temperatures (> 400 °C [750 °F]). Less fluorinated elastomers demonstrate a
tendency to auto-ignite in nitrogen trifluoride at temperatures less than 400 °C (750 °F)
with some as low as 240 °C (460 °F) [16].

Chét béi tron halocarbon hodc perfluorinated dwoc st dung cho nito triflorua va thé
hién kha nang chéng chay cao twong tw & nhiét 6 Ién hon 400 °C (750 °F). M6t sb
m& halocarbon cé thé hoa tan trong nito triflorua [16].

Halocarbon or perfluorinated lubricants are used for nitrogen trifluoride service and
exhibit a similar high resistance to ignition at temperatures greater than 400 °C (750
°F). Some halocarbon greases can dissolve in nitrogen trifluoride [16].

Tw lan truyén sw chay cua kim loai / Self-propagation of ignition of metals

Sty lan truyén ctia kim loai bi chay trong nito triflorua ciing Ia mét yéu té quan trong
can dwoc xem xét khi lwa chon cac bo phan thiét bi kim loai. D&c biét, khi kim loai tiép
xUc v&i vat liéu co nhiét do tw bdc chay th4p hon nhw chat dan hdi. Hau qua cla sy
tw béc chay cla vat liéu nhay cdm (vi du, polyme ho&c phi kim loai) tré nén trAm trong
hon khi kim loai tw lan truyén tr sy chay duwéi ap suat nito' triflorua. Mtrc do tw lan
truyén 1& mot ham cla ap suét nito triflorua va vat liéu.

The self-propagation of metals ignited in nitrogen trifluoride is also an important factor
that needs to be considered when selecting metal equipment components. In
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5.3.5.

5.3.6.

particular, when metals are in contact with materials having a lower auto-ignition
temperature such as elastomers. The consequences of the auto- ignition of sensitive
materials (for example, polymers or non-metals) are aggravated when a metal self-
propagates from ignition under nitrogen trifluoride pressure. The degree of self-
propagation is a function of the nitrogen trifluoride pressure and material.

Céc thlr nghiém chay dwoc thwe hién gan day cla cac thanh kim loai d& cho thay
Monel® 400, Nickel 200 va nhém thé hién tiém nang tw lan truyén thp nhat & ap suat
I&n hon 70 bar (1000 psi). Hastelloy® C276 va Hastelloy® C22 da thé hién sy tw lan
truyén & ap suét tov 5 bar dén 50 bar, trong khi hau hét cac loai thép khong gi va thép
carbon c6 thé ty lan truyen & ap suét dudi 5 bar. Tuy nhién, gia tri clia ap suét
ngudng mdt minh khoéng thé dwoc si dung dé xac dinh kha nang chéng lan truyén
ctia kim loai vi c6 mét sb tinh chéat chay khac c6 thé anh hwéng dén viéc lwa chon kim
loai cho céac diéu kién dich vu nito triflorua cu thé [16].

Recent promoted combustion tests of metal rods have shown Monel® 400, Nickel
200, and aluminium to exhibit the lowest potential to self-propagate at pressures
greater of 70 bar (1000 psi). Hastelloy® C276 and Hastelloy® C22 have demonstrated
self-propagation at pressures between 5 bar and 50 bar, while most of the stainless
and carbon steels can self-propagate at pressures less than 5 bar. However, the value
of threshold pressures alone cannot be used to determine a metal’s resistance to
propagation since there are several other combustion properties that can impact the
selection of a metal for specific nitrogen trifluoride service conditions [16].

LUU Y Méac du nhém coé ap suét ngudng nito triflorua twong ddi cao, nhung khéng
dwoc khuyén nghi do nhiét dung riéng cao cha sy chay (xem 5.3.5) va diém néng
chay thap (xem 5.3.4).

NOTE Although aluminium has a relatively high nitrogen trifluoride threshold pressure,
it is not recommended due to its high specific heat of combustion (see 5.3.5) and low
melting point (see 5.3.4).

Cac bd phan kim loai quan trong tiép xuc véi cac bd phan dan hdi hodc dwoc siv dung
trong diéu kién nito triflorua khac nghiét nén dwoc lwa chon dé giam thiéu sy tw lan
truyén tr sw chay dwéi ap suét nito triflorua. Khi khéng thé Iwa chon vat liéu kim loai
tét nhéat, phai thwe hién danh gia rai ro d& xac dinh xem cé can cac bién phap phong
ngra nao khong, vi du, hang rao chéng chay cé kha nang tiép can tir xa dé cach ly
nhan vién hodc viéc st dung PPE chdng chay.

Critical metal components that are in contact with elastomeric parts of or used in
severe nitrogen trifluoride conditions should be selected in order to minimize self-
propagation from ignition under nitrogen trifluoride pressure. When it is impractical to
select the best metal materials, a risk assessment shall be undertaken to determine if
any preventive measures are required, for example, fire resistant barrier with remote
access to isolate personnel or the use of fire resistant PPE.

Nhiét dung riéng cuta vat liéu / Specific heat of materials

Kim loai c6 nhiét dung riéng cao hon dang ké& so véi phi kim va do dé hap thu nhiét
nhiéu hon dang ké v&i mirc tang nhiét dd thap hon. Do d6, kim loai 1a vat liéu dwoc
wu tién str dung v&i nito triflorua.

Metals have a significantly higher specific heat than non-metals and therefore absorb
significantly more heat with a lower temperature increase. Hence, metals are the
preferred materials for use with nitrogen trifluoride.

D6 dan nhiét caa vat liéu / Thermal conductivity of materials

Vat liéu co6 do6 dan nhiét cang cao thi todc do tan nhiét cang lon, va nhiét do tai bat ky
diém noéng cuc bd nao ciing cé thé thap hon.

The higher the thermal conductivity of a material, the greater the rate of heat
dissipation, and the lower the temperature can be at any point of localised heating.

Vi kim loai c6 d& dan nhiét cao hon phi kim, nén kim loai |4 vat liéu dwoc wu tién st
dung.

As metals have a higher thermal conductivity than non-metals, metals are the
preferred materials.

Ddng va cac hop kim clia né nhw ddng thau, niken va Monel® cé d6 dan nhiét tét hon

thép khong gi va do dé cé thé dwoc wu tién cho cac bd phan quan trong nhw gia d&

dém van va bé loc.

Copper and its alloys such as brass, nickel, and Monel® have a better thermal
17
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5.3.7.

5.3.8.

5.3.9.

conductivity than stainless steel and therefore may be preferred for critical
components such as valve seat supports and filters.

LUU Y Co thé c6 cac can nhéc khac nhu kha nang phan (ng héa hoc, nhiét chay,
v.v. Vi dy, nhém va céac hop kim ctia né, mac du c6 dd dan nhiét tét, nhwng khoéng
dwoc khuyén nghi vi nhitng Iy do khac (xem 5.3.5).

NOTE There could be other considerations such as chemical reactivity, heat of
combustion, etc. For example, aluminium and its alloys, which have good thermal
conductivity, are not recommended for other reasons (see 5.3.5).

Nhiét chay cua vat liéu / Heat of combustion of materials

Day 14 nang lvong duoc tao ra do sy chay cuta vat liéu khi tiép xuc véi nito triflorua.
Néu sy chay cla vat liéu dan hdi hodc chat gay 6 nhiém bén trong thiét bj thao tac
nito’ triflorua xay ra, nhiét tao ra c6 thé da dé khéi diu sw chay cla cac vat liéu khac
nhw kim loai.

This is the energy produced by the combustion of a material in contact with nitrogen
trifluoride. If combustion of an elastomer or contaminant within the nitrogen trifluoride
handling equipment should occur, the heat produced can be sufficient to initiate the
combustion of other materials such as metals.

Do d6, cac vat liéu c6 nhiét chay riéng thap phai dwoc chon bat civ khi ndo cé thé.
Therefore, materials with a low specific heat of combustion should be chosen
wherever practicable.

Céc vat liéu dan hoéi flo-cacbon nhw PTFE va PCTFE tao ra it ning lwong hon cac vat
liéu dan hdi hydrocacbon va do d6 dwoc wu tién.

Fluorocarbon elastomers such as PTFE and PCTFE produce less energy than
hydrocarbon elastomers and consequently are preferred.

Nhém va cac hop kim cGa né cé nhiét chay riéng rat cao va diém néng chay thap hon
mot sé kim loai khac. Do d6, ching khéng dwoc khuyén nghi st dung trong cac hé
thdng thao tac nito triflorua, ddc biét 1a cac bd phan nhd.

Aluminium and its alloys have a very high specific heat of combustion and a lower
melting point than some other metals. Therefore, they are not recommended for use
within nitrogen trifluoride handling systems especially small components.

Kich thwée va cau hinh cua thiét bj / Size and configuration of equipment

Déi v&i mot khdi lwong vat liéu nhat dinh, nguy co bat Ilra tang 1én theo dién tich bé
mat tiép xdc véi nito triflorua. Do d6, viéc lwa chon vat liéu rat can than Ia can thiét
cho cac bd phan thiét bi c6 khdi lwong thap va dién tich bé mét cao cé thé tiép xtc voi
s bat Ilra khi tiép xuc véi nito triflorua, vi du nhw bd loc. Cac chat gay 6 nhiém nhw
mat kim loai ciing c6 ty |é dién tich b& mat trén khéi lwong cao va phai duoc loai triv.
For a given mass of material, the risk of ignition increases with the surface area
exposed to nitrogen trifluoride. Therefore, very careful material selection is necessary
for equipment components with a low mass and a high surface area that can be
exposed to an ignition in contact with nitrogen trifluoride, for example, filters.
Contaminants such as swarf also have a high surface area to mass ratio and shall be
excluded.

V& hinh dang, nhitng thay ddi nhanh trong hwéng dong chady, chang han nhw cac
khuc cua gép trong dwdng 6ng hodc chudng ngai vat trong dwdng dan dong chay, cé
thé dan dén sw tang nang lwong cuc bd do sw va dap cla cac hat dang chay lén bé
mat. Nhirng yéu t6 nay phai dwoc tinh dén khi thiét ké thiét bi dung cho nito triflorua.
With regard to shape, rapid changes in direction of flow, such as sharp bends in pipes
or obstacles in the flow path, can result in a localised energy increase due to
impingement of flowing particles on the surface. These factors should be taken into
account when designing nitrogen trifluoride handling equipment.

S6 lwong vat liéu / Quantity of material

Céc vat lieu dé chay nhat thwong co nhiét chay riéng cao (vi duy, cac vat liéu phi kim
nhw vat liéu dan héi), co thé khéi diu sw chay clia cac vat liéu khac.

The most combustible materials generally have a high specific heat of combustion (for
example, non- metallic materials such as elastomers), which can initiate the
combustion of other materials.
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5.3.10.

Khi str dung vat liéu phi kim, khéi lwgng ciia ching phai dwoc gitr & mirc téi thidu co
thé dwoc va chung phai tiép xuc gan véi gia d& kim loai. Gia d& kim loai phai chira du
vat liéu dé tan nhiét co thé dwoc tao ra do sw chay cla vat liéu phi kim loai.

Where non-metallic materials are used, their mass shall be kept to the minimum
practicable and they should be in close contact with a metal support. The metal
support should contain sufficient material to dissipate any heat that can be generated
by the combustion of the non-metallic material.

Do sach cua thiét bj / Cleanliness of equipment

Céc chét gay 6 nhidm bén trong thiét bi thao tac co6 thé bét Ilra khi tiép xuc v&i nito
triflorua (vi du: cac hat, mat kim loai, bui ban, ddu m&). Cac chéat gay 6 nhiém do phai
dwoc loai bd trwdc khi dwa nito triflorua vao. Viéc lam sach dwoc mé ta chi tiét hon
trong 6.4.

Contaminants within the handling equipment can ignite in contact with nitrogen
trifluoride (for example, particles, swarf, dirt, grease). Such contaminants shall be
removed before the introduction of nitrogen trifluoride. Cleaning is described more
extensively in 6.4.

5.4. Cac yéu t6 khac anh hwéng dén sw chay—ngudn nang lwong / Other factors
influencing combustion—energy source

5.4.1.

5.4.2,

5.4.3.

Va dap cua hat / Particle impacts

Céc hat ran di chuyén véi van téc cao trong dong khi nito triflorua cé thé khéi dau sw
bt Ilra cGia cac vat liéu nhay cdm khi va dap, vi du nhw vat liéu dan hoi.

Solid particles travelling at high velocity in a nitrogen trifluoride gas stream can initiate
the ignition of sensitive materials on impact, for example, elastomers.

Nén doan nhiét / Adiabatic compression

Sw téng ap suét nito triflorua dot ngdt hodc thao tac nhanh céc thiét bi kiém soat dong
chdy nhat dinh c6 thé dan dén sw ting nhiét dd nhanh chéng. Véi tbe do tang nhiét do
rat cao, c6 thé khong du thdi gian dé trao ddi nhiét véi cac vat liéu tiép xic voi nito
triflorua néng. Nhiét dd cao nhw vay cé thé da dé lam cho nito triflorua phan hay thanh
céac loai phan (rng hon hodc khéi dau sw tw bat Itra ctia vat liéu phi kim loai.

A sudden increase in the pressure of nitrogen trifluoride or rapid operation of certain
flow control equipment can result in a rapid temperature increase. At very high rates of
temperature increase, there can be insufficient time for heat exchange to take place
with the materials in contact with the hot nitrogen trifluoride. Such a high temperature
could be sufficient to cause the nitrogen trifluoride to decompose into more reactive
species or initiate the auto-ignition of a non-metallic material.

Vi du, nén doan nhiét cé thé xay ra khi mét van dwoc mé va mot hé thdng duwoc nén
ap suét nhanh chéng bang nito triflorua. Gidm téc d6 mé van nhw vay, dé giam téc do
tang ap suét trong hé théng, co thé gidm nguy co bat Ira.

For example, adiabatic compression can occur when a valve is opened and a system
is rapidly pressurised with nitrogen trifluoride. Reducing the rate at which such a valve
is opened, so as to reduce the rate of pressure increase in the system, can reduce the
risk of an ignition.

S dung thiét bi dwoc thiét ké dé& chdng lai cac tac dong cuia nén doan nhiét ciing la
mot cach dé han ché nguy co béat Ira.

Using equipment designed to resist the effects of adiabatic compression is also a way
to limit the risk of ignition.

Ma sat co hoc cuia cac bd phan chuyén déng cua thiét bi / Mechanical friction of
equipment moving parts

Cac diém néng cuc bd cé thé xay ra do s co xat khéng chi y ctia hai vat liéu, vi du,
thiét bi bi I&i hodc dwoc chi dinh khong chinh xac. Thiét bj co khi phai dwoc lwa chon
va bao tri can than dé tranh nguy co nay.

Localised hot spots can occur from the inadvertent rubbing of two materials, for
example, defective or incorrectly specified equipment. Mechanical equipment shall be
carefully selected and maintained to avoid this risk.

6. Thiét bi thao tac nito triflorua—cac can nhac chung / Nitrogen trifluoride handling
equipment—general considerations
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6.1.

6.2.

6.3.

Nguyén tac thiét ké / Design principles

Thiét bi dung dé thao tac v&i nito triflorua phai dwoc thiét k&, ché tao va thir nghiém theo céac
yéu cu quy dinh cta québc gia noi thiét bi dwoc van hanh. Thiét bi phai dwoc thiét ké dé chiu
dwoc ap suat va nhiét do t6i da ma no sé dwoc van hanh.

The equipment used to handle nitrogen trifluoride shall be designed, constructed, and tested
in accordance with the regulatory requirements of the country in which the equipment is
operated. The equipment shall be designed to withstand the maximum pressure and
temperature at which it is to be operated.

Nghién ctru vé mdi nguy va kha nang van hanh (HAZOP) phai dwoc thuc hién trén tat ca cac
hé thong nito triflorua.
A hazard and operability study (HAZOP) shall be carried out on all nitrogen trifluoride systems.

Vi nito triflorua la mét chat oxy hoa, phai xem xét cac van dé sau khi thiét ké hé thdng dé thao
tac vai nito triflorua:

As nitrogen ftrifluoride is an oxidizer, consideration shall be given to the following issues when
designing systems to handle nitrogen trifluoride:

e vat liéu ché tao va kha nang twong thich ctia chét bdi tron va hop chat lam kin;
materials of construction and compatibility of lubricants and sealing compounds;
e gidm thiéu cac tac dong clia nén doan nhiét;
minimisation of the effects of adiabatic compression;
e van toc khi;
gas velocities;

e d6 sach ban dau va thu déng hoéa;
initial cleanliness and passivation;

e cac loai van;
valve types;

e vatliéu loc;
filter materials;

e quy trinh van hanh;
operating procedures;
e quy trinh bao tri;
maintenance procedures;
e tach nito triflorua khéi khi dé chay (xem thém 6.9);
separation of nitrogen trifluoride from flammable gases (see also 6.9);
e tan nhiét; va
heat dissipation; and
e nén.
compression.

Vat liéu ché tao / Materials of construction

Néu mét vat liéu khong dwoc liét ké trong 5.3.1 duoc yéu cau st dung trong méi trudng nitor
triflorua va khong dwoc tham chiéu la twong thich trong ISO 11114-1, Chai khi—Khé& néng
twong thich cta vét liéu chai va van véi thanh phédn khi—Phén 1: V4t liéu kim loai, thi né phai
dwoc thir nghiém dé xac nhan sy phi hop clia né dé sir dung trong cac diéu kién nhiét do, ap
suat va dong chay xac dinh [17].

If a material that is not listed in 5.3.1 is required to be used in nitrogen trifluoride service and is
not referenced as compatible in ISO 11114-1, Gas cylinders—Compatibility of cylinder and
valve materials with gas contents—Part 1: Metallic materials, it should be tested to confirm its

suitability for use under defined temperature pressure and flow conditions [17].

Ngoai ra, ciing phai xem xét kha ndng twong thich clia chét béi tron, phét lam kin va hop chét
lam kin c6 thé tiép xuc véi nito triflorua trong diéu kién binh thwérng hodc sw cd, xem 5.3.1.2.
Consideration shall also be given to the compatibility of lubricants, seals, and sealing
compounds that can come into contact with nitrogen trifluoride under normal or failure
conditions, see 5.3.1.2.

Van téc khi / Gas velocities

Van téc cla nito triflorua trong dwéng 6ng phai tuan tha 5.2.3. Déi véi thiét bi khac ngoai
dwdrng éng, vi du, déi v&i van chai ap suét cao, thiét ké cu thé phai xem xét hwéng dan trong
Muc 5va 7.2.2.
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6.4.

6.5.

The velocity of nitrogen trifluoride in pipelines shall be in accordance with 5.2.3. For equipment
other than pipelines, for example, for high pressure cylinder valves, specific design shall
consider guidance in Section 5 and 7.2.2.

Lam sach va thu déng héa sau khi 1ap dat va bao tri / Cleaning and passivation after
installation and maintenance

Dé& dam béo réng cac bé mét tiép xuc véi nito triflorua khéng chiva vat liéu d& chay va cac hat
kim loai cé thé dwoc dwa vao hé théng trong qua trinh ché tao, san xuéat hodc sau khi bao tri,
tat ca thiét bj phai duoc:
To ensure that the surfaces that come into contact with nitrogen trifluoride are free from
combustible materials and metallic particles that could be introduced into the system during its
construction, fabrication, or after maintenance, all equipment shall be:
o duwoc lam sach dé sir dung véi oxy (st dung chét tay rira hodc chat lam sach khoéng chira
hat min va mat kim loai) [18, 19]; va
cleaned for oxygen use (using detergents or cleaning agents that are free from fine
particles and metal chips) [18, 19]; and

o duwoc lam khd, st dung khi tro khd, khéng dau.
dried, using a dry, oil-free inert gas.

Ngoai ra, cac hé théng thao tac nito triflorua ap suat cao (ap suat I&én hon 10 bar) cé thé trai
qua qua trinh thu ddong héa. Muc dich clia qua trinh thu déng hoéa 1a dé ddm bao rang bat ky vi
tri hoat ddng nao trén bé mat cac bd phan tiép xuc véi khi cta hé thong déu duoc oxy hoéa
hoan toan trong diéu kién kiém soat trwéc khi dwa khi quy trinh tinh khiét vao. Théng thudng,
qua trinh thu déng héa yéu cau dwa hén hop flo/khi tro lodng vao hé thdng nito triflorua ap
suéat cao theo cac budc tang ap suét (vi du 10 bar) va gilr 4p suét trong 15 phat & mébi giai
doan cho dén khi dat ap suét lam viéc téi da. O 1an thu dong hoa dau tién, ndng do flo trong
hén hop thwerng nam trong khodng tir 1% dén 3%. Viéc s dung ndng dd thap nay ngédn ngira
sy tang nhiét dd nhanh chéng. Néu nhiét d6 tré nén I&n hon 40 °C (104 °F), hén hop flo phai
duoc thong théi ra khdi hé théng bang khi tro. Trong qué trinh thu ddng hoa, cac bd phan
chuyén dodng cla hé théng nhw van, bd gidm ap va bom, phai duwoc van hanh trong mot thoi
gian dé dam bao rang mdi bé mét hoat dong déu dwoc thu dong héa (vi du, m&-déng-mé dbi
v&i van va bd gidm ap va chay-dirng-chay dbi véi bom).

In addition, systems handling high pressure nitrogen trifluoride (pressures greater than 10 bar)
can undergo passivation. The purpose of passivation is to ensure that any active sites on the
surface of gas wetted parts of a system are fully oxidised under controlled conditions before
introducing the pure process gas. Typically, the passivation process requires the introduction
of a dilute fluorine/inert gas mixture into the high-pressure nitrogen trifluoride system in steps
of increasing pressure (for example, 10 bar) and holding the pressure for 15 min at each stage
until the maximum working pressure is reached. At the first passivation, the concentration of
fluorine in the mix is normally in the range of 1% to 3%. The use of this low concentration
prevents a rapid temperature rise. If the temperature becomes greater than 40 °C (104 °F),
the fluorine mixture should be purged out of the system with an inert gas. During passivation,
the moving parts of the system such as valves, pressure reducers, and pumps, should be
operated for some time to ensure that each active surface is passivated (for example, open-
close-open for valves and pressure reducers and run-stop-run for pumps).

Van / Valves

Van bi khéng dwoc khuyén nghi st dung chung cho nito triflorua do tiém ndng nén doan nhiét
trong cac hé théng ha lwu kin xay ra do viéc déng mé nhanh loai van nay. Viéc st dung van bi
phai dwoc gidi han chi cho cac chirc ndng cach ly va gi¢i han & ap suéat dwdi 7 bar.

Ball valves are not recommended for general use in nitrogen trifluoride service due to the
potential for adiabatic compression in closed downstream systems occurring as a result of the
rapid opening of this type of valve. The use of ball valves should be restricted to isolation
functions only and limited to pressures less than 7 bar.

Khi cé thé, van dwoc chon sao cho van téc qua van, khi mé hoan toan, khéng Ién hon van téc
thiét ké clia hé thdng. Thiét ké phai sao cho van c6 thé dwoc mé va déng tir tiv, vi du, van bi
khéng duoc st dung.

Where possible, valves are selected so the velocity through the valves, when fully open, is no
greater than the design velocity of the system. The design should be so the valves can be
opened and closed slowly, for example, ball valves shall not be used.

Van cé thé chiu sw tdng 4p nhanh phai chira lwong vat liéu dan hdi téi thiéu cé thé thwc hién
duoc.
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6.6.

6.7.

6.8.

6.9.

Valves that could be subjected to rapid pressure rise should contain the minimum practicable
quantity of elastomers.

Débi v&i van chai, xem 7.2.2.
For cylinder valves, see 7.2.2.

Bo loc / Filters

Phai can than khi chon bo loc dé s dung cho nito triflorua do tiém nang oxy hoéa cao cta né.
Nén s dung cac bd loc lam tir vat liéu c6 nhiét do tw bdc chay cao va d6 dan nhiét cao.
Khuyén nghi st dung cac bd loc kim loai thiéu két lam tir niken. Bo loc lwéi va bd loc lam tw
thép khong gi khéong duoc khuyén nghi, vi ching dé chay hon trong nito triflorua.

Care shall be taken when selecting filters for use in nitrogen trifluoride service due to its high
oxidising potential. Filters made from materials that have a high auto-ignition temperature and
a high thermal conductivity should be used. Sintered metal filters made from nickel are
recommended. Mesh filters and filters made from stainless steel are not recommended, as
they are more likely to ignite in nitrogen trifluoride.

Quy trinh van hanh va nhan sw / Operating procedures and personnel

Ciing nhw bat ky hoat déng nao lién quan dén vat liéu nguy hiém, cac quy trinh van hanh
bang van ban va viéc danh gia ndng lwc phai dwoc chuan bj d& ddm bao rang ngwdi van hanh
hiéu rang thiét bj phai dwoc van hanh trong cac thong sé thiét ké ctia né, qua dé khong gay ra
méi nguy cho nhan sw hoac hu hdng cho thiét bi hodc méi trudng.

As with any operation associated with a hazardous material, written operating procedures and
a competency assessment shall be prepared to ensure that operators understand that the
equipment shall be operated within its design parameters, so as not to cause a hazard to
personnel or damage to the equipment or environment.

Ciing phai xem xét viéc st dung PPE khi thao tac nito triflorua va gidm thiéu su tiép xuc cla
nhan sw khi nito triflorua dang dwoc x& ly dwéi ap suét cao (vi du, bang cach str dung van
hanh tir xa).

Consideration shall also be given to the use of PPE when handling nitrogen trifluoride and to
minimizing personnel exposure when nitrogen trifluoride is being processed under high
pressure (for example, by using remote operation).

Quy trinh bao tri / Maintenance procedures

M6t quy trinh phai dwoc bién soan d& bao gdm cac hoat dong bao tri. Phai dic biét xem xét
dé dam bao rang d6 sach cla hé théng dwoc duy tri va cac bd phan thay thé cling nhw chét
bdi tron la twong thich vé&i nito triflorua. Nhu cau thu déng hoa thiét bi sau bat ky hoat dong
bao tri nao (trwdc khi dwa nito triflorua tré lai) phai dwgc danh gia.

A procedure shall be written to cover maintenance activities. Particular consideration shall be
given to ensuring that the cleanliness of the system is maintained and that replacement parts
and lubricants are compatible with nitrogen trifluoride. The need for passivation of equipment
after any maintenance operation (before reintroduction of nitrogen trifluoride) shall be
assessed.

Sw tach biét khéi cac khi khong twong thich / Separation from incompatible gases

Dé dam bao khong co rii ro vo y trén Ian nito triflorua véi cac khi hodc vat liéu khéng twong
thich:

To ensure that there is no risk of inadvertent mixing of nitrogen trifluoride with incompatible
gases or materials:

o Thiét bj thao tac nito triflorua phai dwoc danh riéng cho dich vu nito triflorua va khéng
dwgc str dung cho b4t ky muc dich nao khéac; va
Nitrogen trifluoride handling equipment shall be dedicated to nitrogen trifluoride service
and shall not be used for any other purpose; and

o Khi can st dung khi théng théi (vi du, nito), phai thwc hién cac bién phap phong ngira dé
dam bao khi théng théi khong thé bi nhiém ban béi cac vat liéu khong twong thich (vi du,
ttr mét quy trinh khac) hoac b&i nito triflorua.
Where it is necessary to use a purge gas (for example, nitrogen), precautions shall be
taken to ensure the purge gas cannot be contaminated with incompatible materials (for
example, from another process) or with nitrogen trifluoride.

6.10. Nén / Compression

Trong qua trinh nén, hai yéu tb chinh tao ra nhiét:
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During compression two main factors create heat:

e nén doan nhiét; va
adiabatic compression; and

e sy ma sat clia cac bod phan chuyén dong co hoc.
mechanical moving part friction.

Do d6, sy tan nhiét va ty sd nén la nhirng can nhac dic biét quan trong khi nén nito triflorua.
Heat dissipation and compression ratio are therefore particularly important considerations
when compressing nitrogen trifluoride.

7. Chiét nap nito triflorua vao chai / Nitrogen trifluoride cylinder filling

7.1.

Can nhac vé co s& chiét nap / Filling facility considerations

Phai tuan tha cac quy dinh vé phong chay chiva chay va cac quy dinh hién hanh khac cla dia
phwong.
Local fire and other applicable regulations shall be met.

Céc chai, nhém chai, 6ng, mo-dun ISO va hé théng chiét nap chira nito triflorua phai duwoc
bao vé khdi nguy co chay. Diéu nay cé thé dat dwoc bang cach dat cac binh cach vat lieu dé
chay it nhat 5 m hodc céch ly cac binh bang twéng chéng chay.

Cylinders, cylinder bundles, tubes, ISO modules, and filling systems containing nitrogen
trifluoride shall be protected against fire risk. This can be achieved by locating the containers
at least 5 m away from flammable materials or by separating the containers using fire resistant
walls.

Caéc binh tén chva phai dwoc dat & nhixng khu vuc théng gié tét noi nhiét d6 cia binh khéng
thé vwot qua mirc t6i da do quy dinh dia phwong dét ra.

Storage containers shall be located in well ventilated areas where the temperature of the
container cannot exceed the maximum set by local regulations.

Céc hoat déng chiét nap nén dwoc dat bén trong cac phong cé théng gié day du, vi du, it nhat
6 lan thay ddi khong khi méi gid hodc dwdi cac mai che bén ngoai c6 théng gié tw nhién.
Filling operations should be located inside rooms with adequate ventilation, for example, at
least 6 air changes per hour or under outside shelters with natural ventilation.

May do nito triflorua phai dwoc dat & cac khu vee nhw 6ng xa théng gid, gan céac thiét bj nito
triflorua ap suét cao quan trong, vi du, may nén, khu vuc chiét nap, d& phat hién ro ri cang
s&m cang tét. Néu phat hién ro ri nito triflorua, cac van ngudn nito triflorua phai tw dong déng
lai. Didu nay phai bao gdm ca ngudn cung cép nito triflorua va cac chai nito triflorua dang
dwoc chiét nap.

Nitrogen trifluoride detectors shall be placed in areas such as ventilation exhausts, near critical
high pressure nitrogen trifluoride equipment, for example, compressor, filling areas, to detect a
leak as soon as possible. If a nitrogen trifluoride leak is detected, the nitrogen trifluoride
sources valves should close automatically. This should include both the nitrogen trifluoride
supply and the nitrogen trifluoride cylinders being filled.

Tuy thudc vao vat liéu dwoc chon, phai thwe hién cac bién phap phong ngira dé bdo vé nguoi
van hanh, vi du, hang rao chdng chay c6 tiép can t& xa hodc ngwdi van hanh deo ging tay va
bdo vé mat. Van hanh tir xa cac hé théng ap suit cao phai dwoc thwe hién, bat ct khi ndo
kha thi.

Depending on materials selected, preventive measures shall be taken to protect operators, for
example, fire resistance barrier with remote access or operator wearing gloves and eye
protection. Remote operation of high pressure systems shall be undertaken, wherever feasible

Nhan sy van hanh hé théng nito triflorua phai cé hiéu biét tét vé cac tinh chat va méi nguy cla
nito' triflorua, xem Muc 5. Ho cling phai dwgc dao tao dé hanh dong trong truwdng hop khan
cép, xem Muc 10.

Personnel who operate nitrogen trifluoride systems shall have a good understanding of the
properties and hazards of nitrogen trifluoride, see Section 5. They should also be trained to
take action in the event of an emergency, see Section 10.

Vat lieu dwoc st dung cho nito triflorua phai dwoc gitk sach (khéng dau, khong bui, v.v.) va
tdn chira trong méi trwerng sach. Phai cin than khi thay thé cac bd phan tiép xtc véi khi (vi
du, vong dém gioang dau ra van chai) dé tranh nhiém ban tir dau c6 thé dinh trén tay nguoi
van hanh. Nén xem xét viéc deo gang tay phu hgp cho cac thao tac nhw vay.

Materials that are to be used in nitrogen trifluoride service shall be kept clean (free from oil,
particles, etc.) and stored in a clean environment. Care shall be taken when changing gas
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wetted components (for example, cylinder valve outlet gasket washers) to avoid contamination
from oil that can be on the operator's hands. Consideration should be given to wearing
suitable gloves for such operations.

Binh nito triflorua va thiét bi lién quan / Nitrogen trifluoride containers and associated
equipment

7.21.

7.2.2,

Binh chra / Containers

Theo cac yéu cau quy dinh do co’ quan c6 thadm quyén (AHJ) xac dinh, vat liéu ché tao
binh duwoc st dung trong dich vu nito triflorua la thép carbon, niken va thép khéng gi.
Xem thém ISO 11114-1 [17]. D6 sach bén trong cla cac binh Ia quan trong. C6 thé
thwe hién 1am sach bd sung dé loai bé cac chat gay 6 nhiém vét.

In _accordance with requlatory requirements as defined by the authority having
jurisdiction (AHJ), materials of construction for containers used in nitrogen trifluoride

service are carbon steel, nickel, and stainless steel. See also ISO 11114-1 [17]. The
internal _cleanliness of the containers is important. Additional cleaning can be
undertaken to remove trace contaminants.

Khi can thay ddi dich vu cla binh t& dich vu san phdm khac sang nito triflorua, phai
thwe hién lam sach dé dam bao an toan khi dwa nito triflorua vao. Viéc 1am sach nay
phai bao gdm viéc loai bd bat ky vat liéu nao c6 kha nang phan &ng véi nito triflorua
va c6 thé bao gébm rira dung méi, phun bi bén trong, nung chan khong, v.v.

Where it is necessary to change the service of containers from a different product
service into nitrogen ftrifluoride, cleaning shall be undertaken to ensure it is safe to
introduce nitrogen trifluoride. This cleaning shall include the removal of any materials
likely to react with nitrogen trifluoride and may include solvent washing, internal shot
blasting, vacuum baking, etc.

Khi cac nhédm chai va mé-dun 6ng duoc st dung dé& van chuyén va luu triv nito
triflorua, cac chai hodc éng riéng 1 trong nhém chai va mé-dun twong (rng thudng
duwoc ndi chung vao mot dwerng 6ng gop, va két thic bang mot diém két néi. Khuyén
nghi réng cac van cach ly phai duwoc |ap trén méi binh chira riéng 1& dé& giam lwong
san pham c6 thé bj mat trong treng hop ro ri trén thiét bi ha nguén Céc nhém chai
va md-dun thwdng duoc trang bi van cach ly dwdng ong gop dé cho phep toan b6 hé
thdng chtra khi dwoc cach ly trong qua trinh van chuyen DPéi voi viéc st dung nito
triflorua, méi chai phai dwoc trang bi mot van ngét riéng 18. Hé théng khung dwoc
phép dét trén chan truot hodc banh xe dé cho phép di chuyén.

Where bundles and tube modules are used for transporting and storing nitrogen
trifluoride, the individual cylinders or tubes in the bundle and module respectively are
usually manifolded together, and terminate with one connection point. It is
recommended that isolation valves are fitted on each individual receptacle to reduce
the amount of product that could be lost in the event of a leak on the downstream
equipment. Bundles and modules are normally fitted with manifold isolation valves to
enable the complete gas containment package to be isolated during transport. For
nitrogen trifluoride service, each cylinder shall be fitted with an individual shutoff valve.
The frame system is allowed to be on skids or wheels to permit movement.

Trong trwcyng hop ro ri, c6 thé kho tiép can hodc tlep can dwoc nhéom chai hoac mé-
dun dé cach ly nguon nito’ triflorua. Khuyen nghi rang mét van xa chinh duoc didu
khién phai dwoc 1ap dat trén hodc két néi véi duwdng dng gop ctia nhém chai hodc mo-
dun. Van nay cé thé dwoc dong tlr xa bang cach can thiép thi cong hodc bang tin
hiéu tlr thiét bi phat hién khi ho&c chay trong trudng hop xay ra sw cb. Bat ctv khi nao
c6 thé thyc hién dugc, van nay nén dwgc st dung riéng cho viéc ngirng khéan cép hé
thong.

In the event of a leak, it can be difficult to approach or get access to the bundle or
module to enable isolation of the source of nitrogen trifluoride. It is recommended that
a master actuated outlet valve be installed on or connected to the bundle or module
manifold. This valve could be closed remotely by manual intervention or by a signal
from a gas or fire detector in the event of an incident. Wherever practicable, this valve
should be used exclusively for emergency shutdown of the system.

Van chai/ Cylinder valves

Van chai dung cho nito triflorua phai duoc thiét ké co tinh dén cac yéu cau trong Muc
5. Mac du thép khong gi thwong dwoc sir dung dé chira dém PTCFE trong truc van,
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nhwng phai xem xét viéc st dung vat liéu dan hdi cé nhiét do tw béc chay Ién hon
475°C (887 °F) trong vo niken (xem 5.3.1.1 va 5.3.1.2).

Cylinder valves for nitrogen trifluoride service shall be designed taking into account
the requirements contained in Section 5. While stainless steel is normally used to
house a PTCFE seat in the valve stem, consideration shall be given to the use of
elastomers with an auto-ignition temperature greater than 475 °C (887 °F) in a nickel
housing (see 5.3.1.1 and 5.3.1.2).

— Do van téc nito triflorua bén trong cac van dwoc I&p vao chai va éng, cac van phai
duoc thiét ké dé chiu duwoc cac didu kién van hanh va phai dwoc ché tao tir vat liéu
va chét bdi tron twong thich véi nito triflorua (xem Muc 6).
Due to the nitrogen trifluoride velocity inside valves that are fitted to cylinders and
tubes, the valves shall be designed to withstand the service conditions and shall be
constructed of materials and lubricants that are compatible with nitrogen trifluoride
(see Section 6).

— Céc loai van chai phéai dwoc kiém tra trudc khi dwoc st dung cho nito triflorua. Céac

thtr nghiém nhw vay c6 thé bao gébm kiém tra doan nhiét v&i oxy va kiém tra d6 bén
[20]. Céac van diéu khién bang khi nén dwoc thiét ké phu hop da dwoc chirng minh 3
thda dang trong viéc st dung nito triflorua, méc du cac van nay phai duoc thiét ké dé
mé& cham nham tranh nén doan nhiét.
Cylinder valve types should be tested before being used for nitrogen ftrifluoride
service. Such tests can include adiabatic testing with oxygen and endurance testing
[20]. Suitably designed pneumatically actuated valves have been found to be
satisfactory in nitrogen ftrifluoride service, although these valves shall be designed to
open slowly to avoid adiabatic compression.

7.2.3. Ty lé nap chai/ Cylinder filling ratios

- Céc chai nito triflorua thwérng dwoc nap theo trong luwong vi phép do ap suét khong
thé dé dang tin cay dé xac dinh ham lwong trong chai trong mot dai nhiét do.
Nitrogen trifluoride cylinders are normally filled by weight because pressure
measurement cannot be readily relied upon to determine cylinder content over a range
of temperatures.

— Ty & nap khuyén nghi Ia 0.5 kg/l, twong dwong véi ap suét nap khodng 100 bar & 20
°C. Xem Hinh 4.
The recommended filling ratio is 0.5 kg/l, which equates to a filling pressure of
approximately 100 bar at 20 °C. See Figure 4.
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Ti 1é nap (kg/l)
Filling ratio (kg/l)
Hinh 4—Ap suét nap so vé&i ty 1é nap (& 20 °C)
Figure 4—Filling pressure versus filling ratio (at 20 °C)
7.3. Thiét bi nap chai/ Cylinder filling equipment
7.3.1. DPwong dng goép nap / Filling manifold
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7.3.2,

Céc thanh phan dwong 6ng tiép xuc véi nito triflorua khi nap phai dwoc thiét ké theo
5.2.3 va 6.3. Van chai va cac thiét bj khac tao ra van téc cao hon do gidm &p suét
phai dwoc thiét ké va ché tao theo cac yéu cau trong Muc 5. Phéi dac biét cha y dén
vat liéu loc va dém van.

Pipeline components in contact with nitrogen trifluoride filling shall be designed in
accordance with 5.2.3 and 6.3. Cylinder valves and other equipment creating a higher
velocity due to pressure drop shall be designed and constructed according to the
requirements contained in Section 5. Particular attention shall be paid to filters and
valve seat materials.

Khi khéng chiu ap suét nito triflorua, cac dworng édng gép nén dwoc duy tri dong khi
tro lién tuc thong qua théng théi, xa dén mét vi tri an toan va/hoac bit kin dé& dam bao
loai trir chét gay 6 nhiém.

When not under nitrogen trifluoride pressure, manifolds should be under constant inert
gas flow through purge, vented to a safe location and/or plugged to ensure that any
contaminants are excluded.

Thiét ké dng mém nbi ctia dwdng 6ng goép nap nén dam bao rang van tbc nito triflorua
tuan tha 5.2.3. Trong mét sb diéu kién nhat dinh, vi du, mét chai day dang dwoc théng
hoi, c6 thé khong thé tuan tha 5.2.3; tuy nhién, cac hoat dong nhw vay co thé dwoc
thwc hién an toan bang cach van hanh van tr xa va ddm bao hé théng sach. Ong
mém xoan béng thép khéng gi hoac 6ng (mém) dwérng kinh nhé hodc éng thép khéng
gi ciing c6 thé dwoc st dung.

The design of filling manifold pigtails should ensure that nitrogen trifluoride velocities
are in accordance with 5.2.3. Under certain conditions, for example, a full cylinder
being vented, it may not be possible to comply with 5.2.3; however, such operations
could be safely achieved by operating valves remotely and ensuring the system is
clean. Convoluted stainless steel flexible hoses or small diameter (flexible) or stainless
steel tube can also be used.

May nén / Compressors

Nén xem xét vi tri clla may nén nito triflorua trong mét khu vwe riéng biét dwoc trang
bi kha nang kh&i dong va ngirng tir xa.

Consideration should be given to the location of a nitrogen trifluoride compressor in a
separate enclosure provided with remote start-up and shutdown capability.

May nén n[to triflorua phai dwoc thiét ké dac biét cho viéc st dung ni’go’ triflorua. Cac
bd phan tiép xdc néong voi nito triflorua (vi du, van) nén dwgc lam bang niken hoac
Monel®.

Nitrogen trifluoride compressors shall be specifically designed for nitrogen trifluoride
service. Nitrogen trifluoride hot wetted parts (for example, valves) should be made of
nickel or Monel®.

Trong trwdng hop hoan toan can thiét phai st dung cac thanh phan phi kim, vi du,
vong dém va dém, chi PTFE hoac PCTFE mé&i dwgc phép str dung.

Where it is absolutely necessary to use non-metallic components, for example,
washers and seats, only PTFE or PCTFE shall be used.

Xem xét viéc str dung chét bdi tron perfluorinated, vén twong thich hon véi nito
triflorua, vi cac chat bdi tron nay co thé tiép xuc véi nito triflorua trong trwedrng hop
thiét bi héng hoc.
Consider the use of perfluorinated lubricants, which are more compatible with nitrogen
trifluoride, as these lubricants could be exposed to nitrogen trifluoride in the event of
equipment failure.

Nhiét sinh ra do nén nito triflorua phai dwoc xem xét va thiét k& may nén phai gidam
thiéu nhiét do khi nito triflorua, xem 5.2.2. Didu nay c6 thé dat dwgc bang cach:
The heat generated by the compression of nitrogen trifluoride shall be considered and
the compressor design shall minimise the nitrogen trifluoride gas temperature, see
5.2.2. This can be achieved by:
o Han ché ty s6 nén va thuc hién qua trinh nén can thiét qua nhiéu giai doan, co thé
lam mat khi gitra méi giai doan, néu can thiét;
Limiting the compression ratio and undertaking the required compression in
several stages, possibly cooling the gas between each stage, if necessary;

e Chon vat liéu cé do dan nhiét cao cho cac thanh phan tiép xdc véi khi;
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Choosing materials with high thermal conductivity for components that are in
contact with the gas;

e Han ché téc do nén. Diéu nay co thé dac biét quan trong khi st dung ty sé6 nén
cao, vi du, may nén piston mét cap; hodc
Limiting the rate at which the gas is compressed. This can be particularly important
where high compression ratios are used, for example, single stage piston
compressors; or

e S dung mét khda lién déng nhiét d6 cao dé ngirng hé thdng trong trwdng hop
nhiét dé qua cao.
Introducing a high temperature interlock to shut down the system in the event of
excessive temperatures.

7.3.3. Bom chéan khéng / Vacuum pumps

— Bom chan khéng tiép xuc véi nito triflorua phai 1a bom kho hodc bom kin dau st
dung chét 16ng perfluorinated.
Vacuum pumps in contact with nitrogen trifluoride shall be either dry pumps or an oil
sealed pump using a perfluorinated fluid.

7.3.4. DPong hd ap / Pressure gauges

—  Trwéc khi st dung va lap dat, phai can than dé dam bao réng déng hoé ap dwoc lam
sach bén trong theo tiéu chuan twong dwong véi tiéu chuan s dung trong dich vu
oxy. Phai can than d& dam bao rang cac vat liéu lam sach ciing dwoc loai bd, vi du,
dung mbi.

Before use and installation, care shall be taken to ensure that pressure gauges are
cleaned internally to a standard equivalent to that used in oxygen service. Care shall
be taken to ensure that cleaning materials are also removed, for example, solvents.

— Neén xem xét viéc bao vé& ngudi van hanh trong trudng hop déng hd do ap suét bi
héng.
Consideration should be given to the protection of the operator in the event of a
pressure gauge failure.

8. Cung cap dén diém sir dung / Supply to point-of-use

8.1.

8.2.

Can nhac vé co s& | Facility considerations

Cac khu vire noi chra va str dung cac binh chira nito triflorua phai tuan tha cac quy dinh dia
phwong. Trong trwdng hop khéng cé quy dinh dia phwong, khuyén nghi mét khu vc théng
gi6 tét cach xa 5 m khoi bat ky nguy co chay nao hodc dwoc ngdn cach bang mét hang rao
chdng chay.

Areas where nitrogen trifluoride supply containers are stored and used shall be in accordance
with local regulations. In the absence of local requlations, a well-ventilated area 5 m away
from any fire risk or separated by a fire resistant barrier is recommended.

Phai xem xét cong tac chi*a chay va cac sdp xép dé lam mat cac binh chira khi cung cép
trong trwd'ng hgp héa hoan.

Consideration shall be given to firefighting and the arrangements to keep supply gas
containers cooled in the event of a fire.

Vat liéu dwgce str dung trong dich vu nito triflorua phai dwoc gilr sach (khdng dinh dau, hat,
v.v.) va dwoc lwu trir trong méi trwdng sach. Phai can than khi thay déi cac thanh phan tiép
xuc véi khi (vi du, vong dém giodng dau ra van chai) dé tranh nhiém ban tr dau cé thé dinh
trén tay ngudi van hanh. Nén xem xét viéc deo gang tay twong thich nhw nitrile cho cac hoat
dong nhw vay.

Materials that are to be used in nitrogen trifluoride service shall be kept clean (free from oil,
particles, etc.) and stored in a clean environment. Care shall be taken when changing gas
wetted components (for example, cylinder valve outlet gasket washers) to avoid contamination
from oil that can be on the operator's hands. Consideration should be given to wearing
compatible gloves such as nitrile for such operations.

Puwong 6ng gop cung cap khi/ Gas supply manifolds

Puong éng gop cung cap khi phai dwgc dat trong mét khu vire thong gid tbt. Khi dat trong
nha, nén cung cap théng gié day da (it nhat 6 Ian thay dbi khong khi méi gidy). Ta khi thwerng
dwoc str dung cho muc dich nay.

Gas supply manifolds shall be located in a well-ventilated area. When located indoors,
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8.3.

adequate ventilation should be provided (at least 6 air changes per hour). Gas cabinets are
often used for this purpose.

Phai c6 cac quy dinh dé xt ly cac trwdng hop khan c&p nhw rd ri va phan (ng trong hé théng
cung cap nito triflorua, xem Muc 10.

Provisions shall be made to deal with emergencies such as leaks and reactions within nitrogen
trifluoride supply systems, see Section 10.

Truéc khi dwa nito triflorua vao s dung 1an dau tién, tat ca cac bo phan cla hé thdng cung
cép khi c6 kha nang tiép xtc véi nito triflorua & ap suét I&n hon 10 bar phai dwoc lam sach va
thu ddng hda, xem 6.4.

Prior to introducing nitrogen trifluoride for the first time, all parts of the gas supply system that
are likely to come into contact with nitrogen trifluoride at pressures greater than 10 bar should
be cleaned and passivated, see 6.4.

Phai thuc hién cac bién phap phong nglra d& dam bao nito triflorua khéng vé tinh tiép xuc véi
bat ky khi dé chay hoac vat lieu khéng twong thich nao khac. Khéng dwoc chi dwa vao van
mot chiéu dé bao vé khdi viéc lam nhiém ban ngudn cung cép nito triflorua do dong chay
ngwoc cla cac khi khac trong hé thdng.

Precautions shall be taken to ensure that nitrogen trifluoride does not inadvertently come into
contact with any flammable gas or other non-compatible material. Non-return valves shall not
be relied upon alone to provide protection from contaminating the nitrogen trifluoride supply
due to backflow of other gases in the system.

Khi théng thdi thwong dwoc str dung dé thong théi cac bo phan cla hé théng nito triflorua sau
khi thay chai cung cap hodc cong viéc bao tri. Phai thyc hién cac bién phap phong ngra dé
dam bao nguon cung cép khi théng théi khéng bi nhiém ban bdi nito triflorua. Khuyén ngh| st
dung mét ngudn khi théng thdi chuyén dung vi du, mét ngudn cung cép t chai, dwoc st dung
dé loai bd nguy co' chady nguoc (qua hé thdng khi théng théi) vao mot hé théng cung cép khi
quy trinh khac.

A purge gas is often used to purge parts of the nitrogen trifluoride system after supply cylinder
change over or maintenance work. Precautions shall be taken to ensure that the purge gas
supply does not become contaminated with nitrogen trifluoride. It is recommended that a
dedicated purge gas source, for example, a cylinder supply, is used that will eliminate the risk
of backfeeding (via the purge gas system) into another process gas supply system.

Quy trinh van hanh va nhéan sw / Operating procedures and personnel

Téat ca cac hoat dong lién quan dén nito triflorua phai dugc quy dinh bang cac quy trinh van
hanh bang van ban.
All operations involving nitrogen trifluoride shall be covered by written operating procedures.

Nén thwc hién danh gia rai ro déi véi tit ca cac hoat dong lién quan dén nito triflorua.
A risk assessment should be carried out on all operations involving nitrogen trifluoride.

Cac thanh phan va vat lieu c6 thé dwoc st dung trén hé thdng cung cép nito triflorua, vi du,
trong qua trinh thay chai ho&c bao tri thiét bi, pha| dwoc nhan dién rd rang, lwu triv can than va
thao tac dé& dadm bao chung khéng bi nhidm ban. Khuyén nghi chi thao tac cac miéng dém két
ndi dau ra van chai khi deo gang tay déa duwgc phé duyét. Diéu nay sé tranh nguy co nhiém
ban mleng dém bdi cac loai dau tw nhién trén da.

Components and materials that can be used on nitrogen trifluoride supply systems, for
example, during cylinder change over or equipment maintenance, shall be clearly identified,
carefully stored, and handled to ensure that they do not become contaminated. It is
recommended that cylinder valve outlet connection gaskets are only handled while wearing
approved gloves. This will avoid the risk of contamination of the gasket by the natural oils
found on the skin.

Tt ca nhan sy tham gia thao tac nito triflorua va van hanh hé théng cung cép nito triflorua
phai dwoc dao tao. Khda dao tao nay phai bao gém tdm quan trong clia sy sach sé va sy can
thiét phai st dung doc quyén cac vat liéu va thanh phan dwoc chi dinh trén hé théng thao tac
khi nito triflorua.

All personnel involved in the handling of nitrogen trifluoride and the operation of nitrogen
trifluoride supply systems shall be trained. This training shall include the importance of
cleanliness and the need for exclusive use of specified materials and components on nitrogen
trifluoride gas handling systems.
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Nhan sw van hanh cac cum phan phdi khi ho&c thay dbi chai cung cip phai hiéu rd vé cac
tinh chat va nguy co chay nd cla nito triflorua, xem Muc 5. Ho ciing nén dwoc dao tao dé
hanh déng trong trieérng hop khén cép, xem Muc 10.

Personnel who operate gas supply manifolds or change-over supply cylinders shall have an
understanding of the properties and fire and explosion hazards of nitrogen trifluoride, see
Section 5. They should also be trained to take action in the event of an emergency, see
Section 10

—  Khi khéng thé chon vat liéu tét nhat theo 5.3.1 va 5.3.2, phai xem xét cac bién phap phong

ngra d& bao vé ngudi van hanh, vi du, rdo chan chdng chay, td khi co truy cap tir xa, hodc
ngudi van hanh deo gang tay va kinh bao hd. Nén thuc hién van hanh tir xa cac hé thdng ap
suét cao, bat ctv khi nao kha thi.
When it is impracticable to select the best materials according to 5.3.1 and 5.3.2, preventive
measures shall be considered to protect operators, for example, fire resistant barrier, gas
cabinet with remote access, or operator wearing gloves and eye protection. Remote operation
of high pressure systems should be undertaken, wherever practicable.

9. Hé théng giam thiéu khi—Cac nguyén tic co’ ban cta viéc giam thiéu / Gas abatement
systems—Basic principles of abatement

—  Khi c6 thé, khuyén nghi tai ché hodc thu héi nito triflorua. Nito triflorua cé thé duoc thai bd bang
nhiéu phwong phap khac nhau, bao gom:
Where possible, it is recommended that nitrogen trifluoride is recycled or recovered. Nitrogen
trifluoride can be disposed of by a variety methods including:

e 2NF3+2AIClz; —» N2 + 3Cl2 + 2AlF3 & 70 °C

o 2NF3+ 3H2 — N2 + 6HF (phan &ng rat manh / very intensive reaction)

e 2NFs3+ 2Fe — 2FeFs + N2 (300 + 400 °C)

e 4NF3 + 3Si — 3SiF4 + 2N2 & nhiét d6 I&n hon 400 °C / at greater than 400 °C

e ion hda nhiét v&i cac chat phan (ng;
thermal ionisation with reactants;
e ion hda plasma vé&i cac chat phan &ng; va
plasma ionisation with reactants; and
e  két hop v&i hé thdng thu héi perfluorocarbon (PFC)
in combination with perfluorocarbon (PFC) recovery systems

—  Pé biét thém thdng tin vé thai bd khi, xem EIGA Doc 30 [1].
For more information on disposal of gases, see EIGA Doc 30 [1].

—  Sau khi str dung trong mét quy trinh, vi du, trong hé théng khi thai, cé thé c6 sy nhiém ban va moét

hé thdng giam thiéu héa chat cé thé can thiét. Mot hé thong gidm thiéu nhw vay cling c6 thé x ly
cac PFC khac cé thé cé trong hé théng. C6 mot sb hé thdng gidm thiéu trang thai rdn quy mé nhd
c6 s&n trén thj truong.
After use in a process, for example, in an exhaust system, contamination could be present and a
chemical abatement system could be necessary. Such an abatement system could also deal with
other PFCs that could be present in the system. There are a number of small scale solid state
abatement systems commercially available.

10. ng phé khan cap / Emergency response

— Viéc chuan bj cho tinh hudng khan cp luén rat quan trong va théng tin sau nén dwoc st dung lam

hwéng dan vé cac hanh dong can thuc hién trong trwéng hop khan cip va nhivng théng tin nao
nén dwoc dwa vao quy trinh khan cp. Can c6 dao tao dac biét cho (ng phd khan cép. Xem AIGA
004 va Sé tay Khi nén ctia CGA [2, 21].
It is always important to be prepared for an emergency situation and the following information
should be used as a guide for what actions to take in the event of an emergency and what
information should be included in an emergency procedure. Special training is necessary for
emergency response. See AIGA 004 and CGA’s Handbook of Compressed Gases [2, 21].

—  Trong trwéng hop ro i lién quan dén nito triflorua, co lap tat ca cac ngudn nito triflorua néu co thé
bang cach déng cac van trén chai, nhédm chai, mé-dun éng va bat ky chai nao cé thé dang trong
qua trinh nap.

In the event of a leak involving nitrogen trifluoride isolate all the sources of nitrogen trifluoride
where possible by closing the valves on the cylinder, bundle, tube module, and any cylinders that
could be in the process of being filled.
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1.

Dé giup kiém soat cac dam chay nhd, st dung binh chiva chay carbon dioxide hodc nwéc. Carbon
dioxide c6 thé khong dap tat dwoc phan (rng nhwng né co thé giip lam mat khu viec va han ché
phan (rng. Khong st dung Halon, amoni photphat khé hodc bicacbonat cho cac dam chay nito
triflorua vi chiing tao ra cac san pham phu doc hai. Nwéc cé thé dwoc str dung cho cac dam chay
bao phd mét khu viee rong Ion.

To help control small fires, use carbon dioxide or water extinguishers. Carbon dioxide might not
extinguish a reaction but it could help to cool down the area and limit the reaction. Do not use
Halons, dry ammonium phosphate, or bicarbonate on nitrogen trifluoride fires as they produce toxic
by-products. Water can be used for fires covering a large area.

Trudce khi xt ly bat ky tinh huéng khan cép nao, luén dadm bao rang nhan su da dwoc dao tao va
PPE dwoc trang bi.

Before attempting to tackle any emergency situation, always ensure that personnel are trained and
PPE is worn.
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Phu luc A—Danh muc kiém tra danh gia
Appendix A—Audit checklist

Khuyén nghi cac co sé thao tac nito triflorua thwe hién cac cudc danh gia dinh ky dé danh gia sw
tuan tha ctia ho v&i 4n phdm nay va v&i cac thyc hanh lam viéc an toan dwgc cdong nhan khac.
Ban chat va chi tiét clia cac cudc danh gia nhu vay dwoc xac dinh bdi loai cong viéc duoc thuc
hién tai co s&, mirc do lién quan dén nito triflorua va sw tuan tha cac quy dinh dia phuong.

It is recommended that facilities handling nitrogen trifluoride undergo periodic audits to assess their
compliance with this publication and with other recognised safe working practices. The nature and
detail of such audits are determined by the type of work undertaken at the facility, the level of
involvement with nitrogen trifluoride, and compliance with local regulations.

Danh muc kiém tra dwoc dua ra trong cac trang sau khdng day dd cho tat ca cac ing dung danh
gia co s nito triflorua; tuy nhién, né cung cap mét diém khéi dau hiru ich. C6 cac phan danh muc
kiém tra riéng biét dé& cap dén viéc nap day chai nito triflorua va hé théng cung cép nito’ triflorua;
tuy nhién, cac phan danh muc klem tra khac co thé _ap dung cho tat c& cac co s& thao tac nito
triflorua. Cot “Tham chiéu” cung cip phan cta 4n phdm nay noi cé thé tim thay thém théng tin vé
muc danh muc kiém tra.

The checkilist given in the following pages is not exhaustive for all nitrogen trifluoride facility audit
applications; however, it provides a helpful starting point. There are separate checklist sections that
address nitrogen trifluoride cylinder filling and nitrogen trifluoride supply systems; however, the
other checklist sections could be applicable to all nitrogen trifluoride handling facilities. The “Ref”
column gives, the section of this publication where more information on the checklist item can be
found.

STT MUC DANH MUC KIEM TRA Tham
No CHECKLIST ITEM R
ef
Khu virc ton chira nito triflorua
1 Nitrogen trifluoride storage area
Céc chai nito triflorua va cac binh chira khac c6 dwoc tdn chira trong khu vwe thong
gi6 tbt, cach vat liéu dé chay it nhat 5 m hodc duoc ngan cach bang twérng chéng 71
1.1 | chay khéng? 81
Are nitrogen trifluoride cylinders and other containers stored in a well-ventilated area, '
at least 5 m away from flammable materials or separated by a fire-resistant wall?
Co s& tbn chtra nito triflorua cé dap rng cac quy dinh phong chay chira chay cda dia
phwong (néu cé) khong? 71,
1.2 | Does the nitrogen trifluoride storage facility meet local fire requlations (where 8.1
applicable)?
13 | Khuvye ton chira c6 duoc dan nhan khong? .
" | Is the storage area labelled?
Céc chai trong khu vuc tdn chira c6 duoc cb dinh dé tranh d6 khéng va nap bao vé
van cla ching c6 duoc lap vao khéng?
14 | Are cylinders in the storage area secured to prevent them falling over and are their -
valve protection caps fitted?
o | Quy trinh chiét nap va thiét bi nito triflorua
Nitrogen trifluoride filling procedures and equipment
Thiét bj chiét nap nito triflorua cé dwgc thiét ké bdi cac ki sw co kinh nghiém voi cac
dac tinh cta nito triflorua va cac bién phap phong _hgtra cling nhw yéu cau vat ligu can )
thiét dé thao tac an toan (nhw da néu trong 4n pham nay) khong? TAT CA
2.1 | Has the nitrogen trifluoride filling equipment been designed by engineers who are ALL
familiar with the properties of nitrogen trifluoride and the precautionary measures and
material requirements necessary for its safe handling (as set out in this publication)?
29 D3 thuc hien HAZOP trén hé théng chwa? 6.1
'~ | Has a HAZOP been carried out on the system? '
23 Da thye hién danh gia rti ro chwa? 8.3
"~ | Has a risk assessment been performed? '
Néu c6 bat ky sw khong chdc chan nao lién quan dén cac muc 2.1, 2.2 hodc 2.3, cac
danh gia chi tiét va co tai liéu vé ban vé thiét bi quy trinh, thiét ké hé thong va tét ca TAT CA
2.4 | cac thong so ky thuat cua linh kién phai dwoc thwe hién dé xac nhan sw tuan tha an ALL
pham nay.
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If there is any uncertainty with respect to items 2.1, 2.2, or 2.3, detailed and
documented reviews of the process equipment drawings, system design, and all
component specifications should be carried out to confirm compliance with this
publication.

25

Hé thdng chiét nap chai nito triflorua va tat cd cac boé phan cau thanh cla né cé
dwoc dat trong cac khu vuc théng gié tét, tranh xa nguy co chay khong?

Is the nitrogen trifluoride cylinder filling system and all its component parts located in
well ventilated areas away from fire risk?

71

26

C6 cac quy trinh van hanh bang van ban cho thiét bi chiét nap chai nito triflorua
khéng? Cac quy trinh nay c6 tinh dén tat ca cac bién phap phong nglra van hanh
dwoc khuyén nghi da néu trong 4n phdm nay khéng?

Are there written operating procedures for nitrogen trifluoride cylinder filling
equipment? Do these procedures take into account all the recommended operational
precautions set out in this publication?

2.7

Thiét bi chiét nap chai nito triflorua cé6 dwoc danh riéng cho dich vu nito triflorua
khéng?

Is the nitrogen trifluoride cylinder filling equipment dedicated to nitrogen trifluoride
service?

6.9

2.8

Tét ca cac khi dé chay co duoc tach biét khai thiét bi chiét nap chai nito triflorua
khéng?

Are all flammable gases separated from the nitrogen trifluoride cylinder filling
equipment?

6.9

29

Cé may nén nito triflorua khong? N6 cé tuan tha cac khuyén nghi trong an pham nay
khéng?

Is there a nitrogen trifluoride compressor? Does it comply with the recommendations
in this publication?

7.3.2

210

C6 khi théng thdi lién quan dén thiét bj chiét nap chai nito triflorua khdng? Néu cé, doé
c6 phai 1a nguén cung cap chuyén dung khéng? Néu khéng phai la nguén cung cap
chuyén dung (vi du, nguén cung cap cGa nha may), cé thuc hién cac bién phap phong
nglra d& ddm bdo rang khi théng thdi khéng bi nhiém ban bi vat liéu dé& chay hodc
khong thé bi nhiém ban bdi nito triflorua khong?

Is there a purge gas associated with the nitrogen trifluoride cylinder filling

equipment? If so, is it a dedicated supply? If it is not a dedicated supply (for example,
house supply), are precautions taken to ensure that the purge gas is not
contaminated with flammable materials or cannot become contaminated with

nitrogen trifluoride?

6.9

2.1

T4t ca cac chat bdi tron cé thé tiép xtc véi nito triflorua cé twong thich véi nito triflorua
khong (vi du, ddu bom chan khéng va may nén) khéng?

Are all lubricants that could come into contact with nitrogen trifluoride compatible with
nitrogen trifluoride (for example, vacuum pump and compressor oils)?

212

Cac chai nito triflorua cé duoc phé duyét va danh riéng cho nito triflorua khéng? Néu
khéng, ching c6 duwoc chuén bi trwdc khi chiét nap d& ddm bao ching khéng bi nhiém
ban b&i b4t ky vat liéu nao c6 thé phan (rng véi nito triflorua khéng?

Are nitrogen ftrifluoride cylinders approved for and dedicated to nitrogen trifluoride
service? If not, are they prepared prior to filling to ensure they are not contaminated
with any materials that can react with nitrogen trifluoride?

7.2.1

2.13

Céc van chai nito triflorua cé dwoc phé duyét cho nito triflorua b&i moét chuyén gia
dwoc cdng nhan trong cong ty khi dét va/hodc mét co' quan bén ngoai cé thdm quyén
khéng?

Have the nitrogen trifluoride cylinder valves been approved for nitrogen trifluoride
service by a recognized expert within the gas company and/or a competent external
authority?

7.2.2

2.14

Cac van chai cé dwoc chuan bi trwdc khi st dung dé ddm bao ching khéng bi nhiém
ban b&i bat ky vat liéu nao c6 thé phan (rng véi nito triflorua khong?

Are cylinder valves prepared prior to use to ensure they are not contaminated with any
materials that can react with nitrogen trifluoride?

7.2.2

2.15

Chi cac miéng dém twong thich da dwoc phé duyét cé dwoc st dung dé lam kin cac
két néi diu ra clia van khong? Cac nhan vién van hanh cé can than dé dam bao chung
& trong tinh trang tét va sach sé trwdc khi st dung khong?

Are only approved compatible gaskets used for sealing valve outlet connections? Do
operators take care to ensure that they are in good clean condition before use?

6.2
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2.16

C6 cac kiém tra dé dam bao cac chai nito triflorua khéng bi chiét nap qua mirc khéng?
Are there checks to ensure nitrogen trifluoride cylinders are not overfilled?

7.3

217

C6 cac bién phap kiém tra va kiém soat d& ngén chén viéc stra ddi trai phép thiét bi va
quy trinh van hanh khéng?

Are there checks and controls in place to prevent unauthorised modification of
equipment and operating procedures?

2.18

C6 céc bién phap phong nglra dé ngdn ngira 6 nhiém thiét bi, dac biét khi thiét bi
khoéng dwoc st dung khéng?

Are precautions taken to prevent the contamination of equipment, particularly when it is
not in use?

8.2

2.19

C6 cac bién phap phong nglra dé phat hién va xt ly chay hodc rd ri nito triflorua (vi du:
lap dat thiét bi do, van tw déng ngat, v.v.) khong?

Are precautions taken to detect and act upon fire or nitrogen trifluoride leakage (for
example, installation of detectors, automatic valve shutoff, etc.)?

71

2.20

Heé thdng da dwoc lam sach va kiém tra trwdc khi van hanh chwa?
Has the system been cleaned and inspected prior to operating?

Nguén cung cép nito triflorua va thiét bi cung cap (dé nap hoic s dung chai)
Nitrogen trifluoride supply and supply equipment (for cylinder filling or use)

3.1

Thiét bi da dwoc thiét ké va lap dat theo an pham nay chua?
Has the equipment been designed and installed in accordance with this publication?

TAT CA
ALL

3.2

Néu cé bat ky sw khéng chac chan nao lién quan dén muc 3.1, can thyc hién cac danh
gia chi tiét va cé tai liéu vé ban vé thiét bi quy trinh, thiét ké hé théng va tat ca cac
théng sb ky thuat cda linh kién dé xac nhan sy tuan tha &n phdm nay.

If there is any uncertainty with respect to item 3.1, detailed and documented reviews of
the process equipment drawings, system design, and all component specifications
should be carried out to confirm compliance with this publication.

TAT CA
ALL

3.3

Céc chai cung cap nito triflorua c6 dwoc dat & khu vwe thdng gio tét, tranh xa nguy co
chay khéng?

Are nitrogen trifluoride supply cylinders located in a well-ventilated area away from fire
risk?

3.4

C6 cac quy trinh van hanh béng van ban cho thiét b cung cap nito triflorua khong? Cac
quy trinh nay cd tinh dén tat ca cac bién phap phong nglra van hanh dwoc khuyén nghi
néu trong 4n pham nay khéng?

Are there written operating procedures for nitrogen trifluoride supply equipment? Do
these procedures take into account all the recommended operational precautions set
out in this publication?

3.5

Thiét bi cung cép nito triflorua cé dwoc danh riéng cho dich vu nito triflorua khéng?
Is the nitrogen trifluoride supply equipment dedicated to nitrogen trifluoride service?

3.6

Cac chai dwoc két ndi dé str dung cé duoc cb dinh dé ngan ching d6 khéng?
Are cylinders connected for use secured to prevent them from falling over?

3.7

Tét ca cac khi dé chay c6 duoc tach biét khai thiét bi cung cép nito triflorua khéng?
Are all flammable gases separated from nitrogen trifluoride supply equipment?

3.8

C6 khi thong thoi lién quan dén thiét bi cung cép nito triflorua khong? Néu co, d6 cb
phai 1a ngudn cung cap chuyén dung khong? Néu khéng phai la nguén cung cép
chuyén dung (vi du: nguon cung cap chung), c6 cac bién phap phong ngtra nao dé
dam bao khi thong thoi khong bi nhiém ban bai vat lieu dé chay hoac khdng thé bi
nhiém ban bdi nito triflorua khéng?

Is there a purge gas associated with the nitrogen trifluoride supply equipment? If so, is
it a dedicated supply? If it is not a dedicated supply (for example, house supply), are
there precautions taken to ensure the purge gas is not contaminated with flammable
materials or cannot become contaminated with nitrogen trifluoride?

6.9,
8.2

3.9

Cac chéat boi tron cé thé tiép xuc véi nito triflorua cé twong thich véi nito triflorua khéng
(vi du: ddu bom chan khéng)?

Are lubricants that could come into contact with nitrogen trifluoride compatible with
nitrogen trifluoride (for example, vacuum pump oil)?

6.8

3.10

C6 st dung giodng dém twong thich dé 1am kin cac két néi dau ra ctia van khéng va
ngwdi van hanh cé can than ddm bao ching & trong tinh trang sach sé tét trudc khi st
dung khéng?

Are compatible gaskets used for sealing valve outlet connections and do operators take

6.2
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care to ensure they are in good clean condition before use?

3.1

C6 cac bién phap kiém tra va kiém soat d& ngén chén viéc stra ddi trai phép thiét bi va
quy trinh van hanh khéng?

Are there checks and controls to prevent unauthorised modification of equipment and
operating procedures?

3.12

C6 céc bién phap phong nglra dé ngdn ngira 6 nhiém thiét bi, dac biét khi thiét bi
khoéng dwoc st dung khéng?

Are precautions taken to prevent the contamination of equipment, particularly when it is
not in use?

8.2

Xt ly va thiét bi x ly nito triflorua
Nitrogen trifluoride abatement and abatement equipment

4.1

Da thue hién danh gia riii ro dé xac nhan rang cac sap xép dé thai bo nito triflorua thai
dam bao an toan cho con ngudi va gidm thieu bat ky tac dong nao dén méi trwdng
chwa?

Has a risk assessment been performed to confirm that the arrangements for the
disposal of waste nitrogen trifluoride ensure the safety of people and minimise any
impact on the environment?

8.1

Quy trinh bao tri
Maintenance procedures

5.1

C6 céc quy trinh dwoc lap thanh van ban dé& bao gdm viéc bao tri thiét bi thao tac nito
triflorua khéng? Cac hd so cong viéc da thuc hién cé dugc lwu gitr khéng?

Are there documented procedures to cover the maintenance of nitrogen trifluoride
handling equipment? Are records of work carried out kept?

6.8

52

Viéc bao tri thiét bj nito triflorua c6 duoc thuc hién theo quy trinh cap phép lam viéc, khi
thich hop khéng?

Is nitrogen trifluoride equipment maintenance covered by a permit-to-work procedure,
where appropriate?

53

Céc vat liéu va linh kién cé thé dwoc st dung trong qua trinh bao tri thiét bi nito triflorua
c6 duwgc chi dinh/xac dinh rd rang khéng?

Are materials and components that can be used during the maintenance of nitrogen
trifluoride equipment clearly specified/identified?

54

Sau cdng viéc bao tri, cé quy trinh 1am sach va théng théi (cong véi thu dong hoa khi
thich hop) can dwoc thye hién trwéc khi thiét bj dwoc dwa trd lai s dung cho nito
triflorua khéng?

After maintenance work, is there a cleaning and purging (plus passivation where
appropriate) procedure to be implemented before the equipment is returned to
nitrogen trifluoride service?

5.3.7,
6.4

Nhan sw
Personnel

6.1

C6 chuwong trinh d3o tao cé tai liéu vé thao tac khi cho tat c& nhan sy lién quan dén
thao tac nito triflorua va bao tri thiét bi nito triflorua khéng?

Is there a documented training programme on gas handling for all personnel involved in
handling nitrogen trifluoride and maintaining nitrogen trifluoride equipment?

6.2

T4t ca nhan s lién quan dén nito triflorua c6 dwoc dao tao phu hop véi mire do tham
gia clia ho khéng?

Are all personnel involved with nitrogen trifluoride trained to cover their degree of
involvement?

LUU Y: Khuyén nghi phdng van cac mau dai dién ctia nhan sy van hanh trong qua
trinh kiém toan dé danh gia sw hiéu biét ctia ho vé cac dac tinh cla nito triflorua.
NOTE It is recommended that representative samples of operational personnel be
interviewed during the audit to assess their understanding of the properties of nitrogen
trifluoride.

6.7,
71,
8.3,
10

6.3

Nhan s thao tac nito triflorua cé quyén truy cap vao SDS cua nito triflorua khéng?
Do personnel who handle nitrogen trifluoride have access to a nitrogen trifluoride SDS?
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Personnel

Nhan s thao tac nito triflorua cé deo/str dung PPE khong? 8.3,
6.4 | Do personnel who handle nitrogen trifluoride wear/use PPE? 71
. ng pho khén cép

Emergency response

C6 quy trinh (ng pho khan cap danh riéng cho nito triflorua san c6 va nhan sy c6 duoc 10
dao tao vé quy trinh nay khdng?

7.1 Is there an emergency response procedure specific to nitrogen trifluoride readily
available and are personnel trained in this procedure?

C6 thiét bi chira chay va PPE san cé trong trudng hop nito triflorua gay chay va héa 10
hoan sau dé khéng?

7.2 | s there firefighting and PPE readily available in the event of a nitrogen trifluoride
ignition and subsequent fire?

S& ctru hda dia phwong cé biét vé vi tri va cac méi nguy phat sinh tiy nito triflorua tai co
s& khong?

7.3 | Is the local fire department aware of the location of and hazards arising from nitrogen
trifluoride on site?

Cé théng tin so’ clru sén cd tai chd khong? —

7.4 Is there first aid information available on-site?
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