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L&i néi dau
TCVN 6550:2013 thay thé TCVN 6550:1999 (ISO 10156:1996) va
TCVN 6550-2; 2008 ( 1SO 10156-2:2005)

TCVN 6550:2013 hoan toan twong dwong véi ISO 10156:2010/Cor 1: 2010.

TCVN 6550:2013 do Ban Ky thust tiéu chuln quéc gia TCVN/TC 58 Chai
chira khi bién soan, TAng cuc Tiéu chuin Do lwdng Chét lweng dé nghi,
B4 Khoa hgc va Céng nghé cong bb.



TIEUCHUAN QUOC GIA TCVN 6550:2013

Khi va hén hop Khi — Xac dinh kha nang chay va kha nang oxy
hoa dé chon dau ra cua van chai chira khi

Gases and gas mixtures — Determination of fire potential and oxidizing ability for the selection of
cylinder valve outlets

1 Phamvi ap dung

Tiéu chudn nay quy dinh phuong phap nhédm xac dinh khi hay hén hop khi co chdy dugc hay khéng
trong khong khi hodc khi, hdn hep khi ¢co tinh oxy hoa manh ho#c yéu hon so v&i khdng khi trong diéu
kién khi quyén.

Tiéu chudn nay dung dé phan loai khi va hén hop khi ké ca viéc chon dau ra cla van chai chira khi.
Tiéu chuan nay khéng bao gém cong viéc chudn bj an toan cGia hén hop nay & ap suét va nhiét do
khac so va&i nhiét do moi trwdrng.

2. Thuat ngiv, dinh nghia, ky hiéu va don vi

2.1 Thuét ngi¥ va djnh nghia

Trong tiéu chudn nay st cac thuat ngir va dinh nghia sau.

211

Khi hodc hdn hep khi chay trong khdng khi (gas and gas mixture flammable in air)

Khi hoac hén hgp khi co kha nang bt Itra chay trong khong khi & ap sudt khi quyén va nhiét db 20°C.
21.2

Gi®i han chay dwoi trong khong khi (lower flammability limit in air)

Ham lugng nhd nhét cta khi hodc hdn hep khi trong mét hdn hop dong nhét véi khéng khi ma ngon
Ira bung chay ngay lap tirc.
CHU THICH 1 : Gigi han chay dudi dugc xac dinh & didu kign ap suét khi quyén.

CHU THICH 2 ; Thuat ngl “gioi han chay * ding trong tiéu chuén nay dbi khi goi 1a "gidi han nd".
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2.1.3
Gidi han chay trén trong khdng khi (upper flammability limit in air)

Ham lwgng Ion nhét cda khi hodc hdn hop khi trong mt hdn hep dbng nhét véi khéng khi ma ngon
[Ca bung chay ngay lap trc.

CHU THICH 1: Gigi han chay trén duwge xac dinh & didu kidn Ap sukt khi quyén.

CHU THICH 2 : Thuat nglr *gidi han‘lhay “ dung trong tidu chuln nay ddi khi goi 14 “gi&i han nd".
21.4

Pham vi chay (flammability range)

Pham vi ndng dd gitra gi¢i han chay trén va duéi.

CHU THICH : Thuat ng& “giél han chay * ding trong tiéu chudn ndy 48i khi gol 12 "gi&i han nd".
2.1.5

Khi hodc hdn hgp khi ¢é tinh oxi hod manh hon khéng khi (gas and gas mixture more oxidizing
than air}

Khi hoac hdn hep khi ¢6 kha naing hd tre qua triinh chdy & ap suét khi quyén manh hon so véi mdt chét
oxi hoé dwge tao thanh tir 23,5 % oxi trong nito.

2.1.6
Thé oxl hoé, OP (oxidizing power )
M@t sb v hwdng so sénh kha ndng oxi hod cia hdn hop khi véi kha ning oxi hoé cla dxi.

CHU THICH: OP dugre tinh nhu 1 tdng cha céc tich gitra phin mel elia trng khi thanh phiin oxi hoa nhan véi hé 86 duong
hrgng oxi, Ci.

2.2 Ky higu

Ai Thanh phin mol ctia chét khi ther i chay dwee trong h8n hep khi, tinh béng %.
By Thanh phan mol clia chét khi thir k chdy dwge trong hdn hep khi, tinh bing %.
Ci Hé s8 dwong iwgng oxi.

Fy Khi ho#ic hdn hgp khi thir i chay dugc.

Ly Khi tro thir k trong hén hep khi.

n Sb lwgng céc khi chay duec trong hdn hop khi.

p " Sblweng cac khi tro trong h8n hop khi,

K«  Hé sb dwong lugng twong abi véi nite cia médt khi tre (xem Bang 1).

A’ Ham lwgng dwong hegng cla khi chay dwoc.
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L Gidi han chay nhé nhét trong khdng khi ctia mét khi chdy duorc.

Tei Ham lugng 1én nhét cia mét khi chay dwec khi trdn véi khi nito khdng chay dugc trong khong
khi. tinh bing %.

Xi Phin mol cla thahh phan oxi hoa, tinh bing %.
He  Khihéii.

Ar Khi argon.

Ne Khi neon.

Kr Khi kripton.

Xe Khi xénon.

N> Khi nito.
Hz Khi hidro.
0O, Khi oxi.

CO2 Khi cacbonic.

SOz Khi lwu huynh dioxit.

Nz O Khl nito mononxit,

SFs  Khi lww huynh hexaflorua.
CFs  Khi cacbon tetraflorua.
CsFs Khi octa floropropan.

CHs Khimétan.

2.3 Ponvj

Trong tiéu chudn nay sir dyng tat ca cac ty 1@ phén tram cta khi (%) cling nhuw ty 1§ dwong heeng gam
(% mol.} 4 tvong dwong véi ty 18 thé tich (% thé tich) & didu kién dp sudt binh thudng cia khi quyén.

3 Kha ning chay cua khi hodc hon hep khi trong khong khi
3.1 Quy djnh chung

Céc didu 3.2 va 3.3 dwra ra phwong phap thlr va phwong phép tinh d& xac dinh khi hodc h8n hop khi
co ehay dwoc hay khdng trong khéng khi.

Co thé sir dyng phwrong phap thir (néu trong 3.2) trong tt ca cac trwong hop nhung phai s dung khi
chwaco san giatricla T (hodc L;).
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Chi c6 thé s dung phrrong phap tinh (néu trong 3.2) néu chua ¢ san gia trj dang tin cay cla Tei i
(hoac L; ).

3.2 Phwong phap th
3.2.1 Nhirng diém then chét lién quan dén an toan

Phép thir phai do ngudi drgc huin luyén an tdan va cé thdm quyén thye hién theo céc qui trinh dugc
phép (xem 3.2.4). Phai che clldn ddy du éng phan ng va luu lwong ké @& bao vé ngudi van hanh
trong trwong hop xay ra chay'nd. Ngwdi thao tac phai mac quan 4o bao vé ké ca kinh bdo vé. Trong
thori didm bt Ira, phai mé thong éng phan (ng vai khi quyén va duge cach ly véi noi cip khi.Ddng
thoi phai than trong trong qua' trinh phan tich khi hoac hén hgp khi.

3.2.2 Nguyén tic

Tron 1&n khi hoac h8n hop khi véi khdng khi theo mét ty 18 qui dinh. Trong hén hep thir tinh @6, dling
mét tia Ira dién bat dAu mdi chay va quan sat xem ¢6 hay khéng ngen Idra bling phat qua éng phan
tng.

3.2.3 Thiét b] va vat liéu thir

Thiét bi thlr (xem Hinh 1) bao gdm :

- Mgt may tron;

- Mot 8ng phan (ng trong 86 x3y ra phan ¢ng;

- Hé théng aét;

- Hé théng phan tich @& xac dinh thanh phan khi thir.

CHU THICH : Cé thé str dyng mdt thidt bj trong drong khic nhir 83 md 14 trong cic phuong phap thir tidu chudn dé xac dinh
giti han nd, ching han EN 1839 (2] va ASTM E 681 (3].

3.2.3.1 Qua trinh chuén bj
3.2.3.1.1 Khithe

Phai chudn bij logi khi thtr dai dién cho thanh phin d& chay nhét, théng dung trong qué trinh san xuét
binh thirdng. Tiéu chi duge st dung dé xAc dinh thanh phan khi thl 1A dung sai san xuét, tere 1a khi
thtr phdi chira ham lwgng cao nhét cac khi chay dugc thuéng géip & qua trinh san xuét binh thwéng va
ham lugng hoi &m phai nhd hon hiic bing 0,01% . Khi thir ph3i hoa trdn k§ va phan tich cAn than dé
xac djnh chinh xac thanh phan.

3.2.3.1.2 Khoéng khi nén
Khéng khi nén phai dwec phan tich va ham lwgng hoi 4m phai nhé hon hosc bing 0,01%.
3.2.3.1.3 Hén hop khi thir va khéng khi
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Tron déu khong khi nén va khi ther trong mot budng hoa tron, cd kiém tra Iuwu lwgng. HBn hop khi
chéy - khdng khi phai dwgc phan tich bing séc ky hoiic bing may phan tich oxy don gian.

3.2.3.2 Ong phan trng

Binh thir I3 mdt dng hinh try thing dirng béing thuy tinh day (vi du 5 mm) ¢6 dwdng kinh trong nhé nhét
50 mm va chiéu cao nhd nhét 300 mm. B dién cuc danh Ia cach nhau mét khodng 5 mm va duoc
dat cach day hinh try 50 mnd dén 60 mm. Hinh try dwoc ndi voi mdt van gidm ap. Thiét bj phai dwoc
bdo vé an toan d& han ché bt cw hdng khi nd v& éng.

L3

3.2.3.3 Hé théng danh lra

Phai st dung mét may phét tia Itra cé kha nang cung cAp tia Ira dién cao thé (vi du 15 kV, 30 mA, a.c)
véi néng lreng 10 J. Khe danh tia Itva (khodng cach gita hai dign cyc) phai la 5 mm, thoi gian phat tia
lratly 0,25 d&n 05s.

3.2.4 Tién hanh thi

Phadi hét sirc chu y trdnh xdy ra chay nd khi tién hanh cac phép thlr vé kha nang chay. Digu ndy co thé
thyc hién bang mét céng viéc thyrc nghiém ban du tir mét ndng dd “an toan” biét truwdre véi 1% khi the
trong khéng kh.

Trwére mbi 1An thir dbt, phai lam sach binh thr bang h&n hop khi thir. Thé tich khi lam sach phai it nhét
gap 10 lan thé tich binh thir. Sau d6, tién hanh ther dét voi viée danh tia Itra béng dong ¢am (ng khi
hén hop khi da dn djnh va dung mét quan sat xem ¢ hay khéng ngon Ilva tach ra tir ngudn dét va lan
truyédn.

Ngon Ira phat ra va quan sat thly béc 1én it nhAt 100 mm, khi thtr phdi dwec phan loai ¢ kha nang
chay.

Néu cho ring céu tric hoa hoc ctia khi khong c6 kha ning chay duoc va c6 thé tinh toan duec thanh
phan theo dwong luong clia hdn hop véi khong khi , chi ¢o hdn hgp véi pham vi tlr 10% (tuyét doi)
nhd hon so véi thanh phén theo dwong Iwgng dén 10 % Ién hon so véi thanh phan nay cin thiét duoc
thtr trong cac bude 1%.

CHU THICH: Véi hdn hop chira hidro, ngon Iira thwéng khong cé mau. D& khing dinh st ¢b mit clia nhing ngon Itra nhuw
vay, cén sir dung cac dhu do nhiét 4.

3.2.5 Két qua ddi véi khi nguyén chét

Bang 2 trinh bay danh s4ch cac khi chay dugc cling véi cac tri sb T va L; . Céc tri sé nay thu dwoc
béng cach st dung cac thiét bj thir nghiém twong ty nhw cac thiét bj dweec md ta trong 3.2.3.



TCVN 6550:2013

10

A/

6__.__
\
[ . 4 3
S S
a) Thiét bj ding thuy tinh Pyrex va du do nhiét a$
Cha dén
1. May trdn
2 Lwu lwgng ké
3 Khithir
4 Khéng khi nén
5 Thiét bj an todn (van giam ap)
6 Van
7 Bugi danh Itra
8 Czp nhiiét dién
9  Ong thuy tinh Pyrex, dai 1 m, dwéng kinh trong 50 mm

10 Van
a- H8n hop khi thong ra khi quyén
b Hén hop khi dwoc phan tich
Hinh 1

10
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b) Thiét bj thich hgp cho viéc thir nghiém hén hep khi

Chu dén
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Cac dién cye dbt
Bién thé cac ap
Cong téc didu chinh thei gian
HB8n hgp chira x %khi thi
Binh dém
Khi thir
Bomdo1,x%
Bomdo2,y%
Khéng khi
H&n hop chira (xy/100)% Khi thir
H&n herp khi phan tich thoéat ra khi quyén
H&n hep khi thoat ra trong khi thir
Hinh 1 ( két thiic) ~ Cac vi dy vé thiét bj dung dé xac djnh gii han chay

cta khi & ap suét khi quyén va & nhiét do moi trwong

1
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3.3 Phwong phap tinh toan déi véi hén hop chira n khi dé chay va p khi tro
Thanh phan h8n hop khi clia loai khi‘ndy cé thé dwoc biéu thj nhur sau:
ArFi+ .+ AR +.. +ApFp + Byly +..+Bgly +.. + Bp iy,

Thanh phén hén hop duee bidu thi lai trong cac thuat nglr véi mét thanh phan twong duong ma trong
d6, véi viéc slr dung hé sb twong duong, tit cd cac phan iwgng khi tro dwoc chuyén ddi thanh phan
lwgng nito teong dwong véi cﬁﬂng. Gié trj K dwgc cho trong Bang 1:

AiFi+ ..+ AF +.. 4 AnFn + (KiBy +.+KcBy +.. +KpBp)Ny

Biét rang t6ng tt ca cac phah lwgng khi thanh phan c6 gia trj bing 1, bidu thire biéu dién thanh phin
hén hop tré thanh nhw sau: '

n P
[ZAJ-". +ZK.‘BKN,} e
= o DA+ inBx
i=1l k=
Trong @6:
=4
D4+ fx, B,

i=1 k=l

1a ham Iwgng khi chay twong dwong. Didu kién abi véi hdn hop khdng chay duoc trong khéng khi la:

Zimosl

im} Lo

Trong dé Te; 1a ham lwong I&n nhét clia khi hodc hoi ¢ kha n3ng chay ma trong h&n hop véi nito
cho ra mét thanh phn khi khdng chay dugc trong khéng khi. Gia trj clia To; dbi v&i khi va hoi dwoc liét
ké trong Bang 2a) va Bang 2b).

Thay cho cdng thirc néu trén, c6 thé ding cng thire sau ddy ma khéng cdn nhivxng budc trung gian:

12
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Bang 1 - H§ 86 dwong lwgng, Ky, clia khi tro ddi véi nito

Khi N,

CO,

He

Ar Ne

Kr

Xe

S0O;

SFs

CF4

CsFe

K 1

1,5

0,9

0,55 0,7

05

0.5

1.5

4

2

1,5

Péi v&i khi khdng chay dugc va khéng cé tinh oxi hod khac cé chira 3 nguyén t& hoac nhidu hon
trong phan tir hoa hoc clia ching, phai st dung hé sb tuong duong K= 1,5. Mot sé loai hydrocacbon
duwoe halogen hoa tirng phdin, vi dy chat 1am lanh R134a c6 thé tac dung tirng phin véi khéng khi va
oxi khi co mat ca cac khi d& chay. D4i voi tét ca hdn hp chira khi khong chay, hidrocacbon halogen
hod tirng phn va khi chay dwec, phai ap dyng phwong phap tinh néu ndng dé cua thanh phan chay

dwoe vuet qua 0,25 %.

CHU THICH: S lidu nay dugc wére lvgng chi quan dya trén sé ligu the nghigém va kinh nghiém trong céng nghiép sin xuét

khi.

Bang 2 -Giatrj T,; va L; cta khi va hoi chay dwoc

a) Sé liéu vé kha ning chay diing cho phan I&n cac khi chay dwgc

Khi Sé CAS S UN (1:::*) (j;;}
Axetylen 74-86-2 3374 3.0 23
Amoniac 7664-41-7 1005 40,1 15.4
Arsin 7784-42-1 2188 39 8,6
Bromometan 74-83-9 1062 13,9 8,6
1,2-Butadien 590-19-2 1010 2,0 1.4
1,3-Butadien 106-99-0 1010 2,0 14
n-Butan 106-97-8 1011 3,6 1.4
1-Buten 106-98-9 1012 33 1,5
cis-Buten 590-18-1 1012 3.3 1,5
trans-Buten 624-64-6 1012 3.3 1,5
Cacbon monoxid 630-08-0 1016 15,2 10,9
Cacbonyl sulphua 563-58-1 2204 6.5 6,5
Clodifloetan (R412b) 75-68-3 2517 26,4 6,3
Cloetan 75-00-3 1037 58 36
Clotrifloetylen{(R1113) 79-38-9 1082 7.4 46
Cyanogen 460-19-5 1026 3.9 39 |
Cyclobutan 287-23-0 2601 29 18
Cyclopropan 75-19-4 1027 34 24
Deteri 7782-39-0 1957 8,7 66
Diboran 19287-45-7 1911 0,9 09
Diclosilan 4109-96-0 2189 2,5 25
Difloetan (R152a) 75-37-6 1030 8,7 40
Difloetylen (R1132a) 75-38-7 1959 6,6 4,7
Dimetyl ete 115-10-6 1033 38 27
Dimetylamin 124-40-3 1154 2.8 28

13
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a) S4 lidu v& kha ning chay ding cho phdn I1&n cac khi chay dwoc (tiép theo)

Khi .CASsb |  UNs (1;,‘:‘) (ﬁ;‘:)

Dimetylpropan (neopentan) 463-82-1 2044 2,1 1,3
Etan 74-84-0 1035 45 2,4
Etyl metyl ete 540-67-0 1039 2,8 20
Etylaxetylen 107-00-6 2452 1,8 1,3
Etylen 74-85-1 1962 41 24

[ Etylen oxit 75-21-8 1040 48 2.6
Floetan 353-36-6 2453 6.1 ’ 38
Flometan 593-53-3 2454 9,0 56
Giecman 7782-65-2 2192 1,0 | 1,0 (voc luwgng)
Hidro 1333-74-0 1094 55 | 40
Hidro selenua 7783-07-5 2202 4,0 4.0
Hidro sunfua 7783-06-4 1053 89 3.9
Isobutan 75-28-5 1969 34 1,5
Isobuten 115-11-7 1055 4,0 1.6
Metan 74-82-8 1971 8,7 4.4
Metyl clorua 74-87-3 1063 12,3 7.6
Metyl mercaptan 74-93-1 1064 57 41
Metyl nitrit 624-91-9 2455 53 - 53 |
Metyl silan 992-94-9 3161 1,3 1,3
Metyl axetylen {propyn) 74-99-7 3161 2,5 1,8
Metylamin 74-89-5 1061 6,9 49

[ Metylbuten (3-metyibut-1-en) 563-45-1 2561 2,4 1,5

| Monoetylamin 75-04-7 1036 57 35
Phosphin 7803-51-2 2199 1,7 1,6

| Propadien 463-49-0 2200 2,7 1.9
Propan 74-98-6 1978 37 17
Propen 115-07-1 1077 42 1.8
Silan 7803-62-5 2203 1,0 1,0 (wéc lugng)
Tetrafloetylen (R1114) 116-14-3 1081 10,5 10,5
Trifloetan (R143a) 420-46-2 2035 1,3 7.0
Trifloetylen(R1123) 359-11-5 1954 13,1 10,5
Trimetylamin 75-50-3 1083 32 2,0
Trimetylsilan 993-07-7 3161 1.3 1.3
Vinyl bromua 593-60-2 1085 9,0 " 58
Vinyl clorua 75-01-4 1086 6,1 3,8
Vinyl florua 75-02-5 1860 4,7 29
Vinyl metyl ete 107-25-5 1087 3,6 2,2

CHU THICH ; C6 thd tim thAy cac tri sé dun cho cac khi chay khéc trong IEC/TR 60079-20[4).

14
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b) S6 ligu vé kha nidng chay ding cho phin I1&6n hoi chay dwec (két thic)

z Tai L
Hoi CAS sé UN sé (92) (%:)

Axetaldehyt 75-07-0 1088 6.5 40
Axeton . 67-64-1 1090 4,0 25
Benzen 71-43-2 1114 23 1.2
Cacbon disunfua 4 75-15-0 1131 1,3 06
Xyclochexan 110-82-7 1145 1,8 1,0 N
n-Decan 124-18-5 2247 1.1 0,7
Dietyl ete . 60-28-7 1155 24 1,7
Dimetyl axetylen 503-17-3 1144 2,0 14

(2-butyn,crotonylen) '
2,2-Dimetylbutan (nechexan) 75-83-2 1208 1,9 12
n-Dodecan 112-40-3 - 1,0 0,6
Etanol 64-17-5 1170 56 31
Etyl axetat 141-78-6 1173 4.6 20
Etyl clorua (Cloetan) 75-00-3 1037 58 3.6
Etyl format 109-94-4 1809 3,8 27
n-Heptan 142-82-5 1206 1.3 0,8
n-Hexan 110-54-3 1208 23 1,0
Hidro xianua 74-90-8 1051 54 54
Iscoctan(2,2,4-trimetylpentan) 540-84-1 1262 1,6 1,0
Isopentan (2-metylbutan) 78-78-4 1265 2,1 1,3
Chx tetraetyl (tetraetyl chx) 78-00-2 1649 1,8 1.8
Metanol 67-56-1 1230 12,5 6,0
Metyl axetat 79-20-9 1231 5,0 31
Metyl etyl keton (butanon) 78-93-3 1193 24 15
Metyl focmat 107-31-3 1243 8.1 5,0
Metylen clorua (Diclometan) 75-08-2 1592 21,0 13,0
Monoclosilan 13465-78-6 2986 1,0 1,0 (-ic l-ing)
Niken cacbonyl | 13463-39-3 1259 09 0,9 |
(tetracacbonylniken)

n-Nonan 111-84-2 1920 1,1 0,7
n-Octan 111-65-9 1262 1.3 0,8
n-Pentan 109-66-0 1265 1,8 1,1
Propyl focmat 110-74-7 1281 46 21
Propylen oxit 75-56-9 1280 3,7 1,9
Toluen 108-88-3 1294 23 1,0

CHU THICH : C6 thé tim thdy céc trj s dung cho c4c hoi chay khac trong IEC/TR 60079-20[4].
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3.4 Vidy
Vidy 1
Xét hén hop chira 7% Hz + 93 % CO;.
Dung gié tri Ky thich hop tra tir Bang 1, hn hop nay twong tmg véi
T(H2) + 1,5 x93 (N2)
hoac .
T(Hz) + 1395 (Ny)
hodic, dwa tdng clia cac thanh phin mol v& 1.
4,78% Hz +9522 % N,
Tir Bang 2, c6 thé thly trj sb T, clia H.14 5,5
Do ty sé 4,78/5,5 (=0.869) nhé hon 1, hdn hop khéng chay trong khong khi.
Vidy 2
Xét hén hop chira
2% Hz +8% CHg+ 25% Ar+65% He
Cic budc tinh toan:

Budce 1: Chuyén cc khi tro sang dwong lwong nite clia chiing bing c4ch str dung hé sb dwong lugng
néu trong Bang1;

1x2%+1x8%+0,55x25% +0,9%65%
Buéc 2: Pidu chinh céc ham lvgng thanh phin sao cho tdng duwgc chuln hod dén 1.

2% + 8% . 13,75% " 58,5%
82,25% 82,25% 82,25% 82,25%

=0,0243 + 0,0973 + 0,8784

Bugc 3 : Tinh khd néing chay twong abi sir dung trj s T néu trong Bang 2 va so sdnh két qua v
tiéu chuln.

Trisb Ty claH, 14565

Trisé Tei cla CHy 12 8,7

16



TCVN 6550:2013

Zilmﬂ

el TC.'

A 100 +-42100
TC‘ C2

o 0,0243 100 + 0,0973
5,5 8,7

100 = 1,56

Vi 1,56 > 1, khéng dap (rng du¢c tiéu chudn clia hdn hop khi khdng chay va hdn hep khi nay duoc coi
nhw chay dugc.

Thay thé buwée 3 : S& dung cach khac thay thé, két hop cong thire

KkBk =0,55.25+0,9-65=172,25

B&i vi 118 >72,25, khéng dap (rng duwgc tiéu chudn clia hdn hgp khi khdng chay va hdn hep khi nay
dwo'c coi nhw chay dwec.

3.5 Phén loai theo Hé thdng hai hoa hoa toan cu (GHS)

Tiéu chudn nay khéng c6 cac phwong phdp nhdm phan loai hdn hep khi chay duec thanh loai 1 hodc
thanh loai 2 pht hgp vé&i GHS (xem Phuy lyc A). Do do, tat ca cac hdn hop chira cac khi chay dwoc
hodc cac chét idng chay dwgc hep thanh ching va thod man tiéu chuén clia phwong phap thir nghiém
ho#c phwong phép tinh toan phai dwec phéan thanh loai 1.

4 Kha ning oxi hoa ctia khi va hén hop khi

4.1 Quy dinh chung

Didu 4.2 va 4.3 trinh bay phuwong phap thix nghiém va phuong phép tinh toan dé xac dinh khi hoac hén
hop khi ¢ h trg qua trinh chay manh hon hay khang so véi mét chét oxi hoa chuén gém 23,5 % oxi
trong nito.

CHU THICH: Mt khi nhu vay dugc gol 13 *o6 kh ning oxi hoa cao® trong tiéu chuln nay nhung trong He théng can 66i toan
chu (GHS) dugc ggi 1 “cd kha nang oxi hod".

C6 thé sl dung phwong phép thir(néu trong 4.2) cho tAt ca cac trwong hop, nhung phai st dung
khi khdng c6 san sb ligu vé& hé sb dwong lugng theo oxi (xem Bang 3).

Chi co thé si¥ dyng phwrong phap tinh todn (néu trong 4.3) cho tét ¢ céc trrdng hop, nhung phai sty
dung khi khdng c6 sdn sé liéu v& hé s dwong lvgng theo oxi (xem Bang 3).

17



TCVN 6550:2013

4.2 Phuong phéap thir
4.2.1 Nhirng didm chinh lién quan-dén an toan

Phép thir phai dwoc cac nhan vién c6 thdm quyédn va dugc hudn luyén thire hién theo céc qui trinh
dugc phép (xem 3.2.4). Phai che chén thich dang éng phan (rng va lwu lwong ké dé bao vé nhan vién
van hanh trong trwdng hop xdy ra chdy nd. Ngudi thao tac phai mac quén do bdo vé ké cé deo kinh
bao vé. Trong thoi didm bét I, phdi m& thdng dng phan (rng voi khi quyén va dugc cach ly véi ngudn
cAp khi. Ddng thdi phai than trong trong qua trinh phan tich khi hodic hén hep khi.

4.2.2 Nguyén tic

Hoa trdn déu khi hodic hdn hop khi dwgc danh gia (X) thea mot ty 1§ cb dinh voi nito (N) dé tao thanh
mat hdn hep (XN). Ty 1& ¢b dinh nay phai giéng nhu trong hdn hop gidi han (NA) clia nito' va khéng khi
(A) ma nd khang hd trg gi cho qua trinh chay clia nguyén ligu chudn, etan (C) (xem Hinh 2).

Bang céach st» dung mot thiét bj nhuw midu ta trong 4.2.3, trén déu hdn hep (XN) véi nhirng lwong tang
ddn cla nhién liéu chudn (C) & tao thanh hdn hgp khi thir (XNC). Sir dung phwong phap va tiéu
chudn dé xac dinh kha nang chay, quan sat néu cac h8n hgp thir ndy cé kha nang chay.

Néu bét cir h8n hep (XN) va (C) cé kha ning chdy, khi dwgc danh gia (X) duec coi nhur c¢b kha ning
oxi hod manh hon khéng khi. Néu khdng quan sét uoc khd nang chay & mdt pham vi véi cac ham
lwgng nhién ligu tang 1én dén gia tr) 160 nhét (cmax). khi dem d4nh gia dwoc coi nhu ¢d kha nang oxi
hoa bang ho#c kém hon khéng khi.

4.2.3 Thiét bj the

4231 Mo ta

Thiét bj thir (xem Hinh 3) bao gém:

- M&t binh thir kin ¢6 may khudy;

- Mét hé théng aét;

- Hai hé théng do ap sudt;

- Mot hé théng kiém tra thanh phan khi thir nghiém.
4.2.3.2 Binh thd

Binh thir phai duec lam bing thép khéng gi duwoc thiét ké aé chiu dugc qua ap Ion nhét téi thidu Ia
3 MPa. Thé tich nhé nhét phai Ia 0,005 m®. Binh phai 13 hinh try hodc 13 hinh cAu. Néu s& dyng binh

hinh try, tj 18 chidéu dai va dwdng kinh phai I 1. Binh phai dugc gén mét méy khudy va céc ctra théng
¢ kMa ndng bom vao, hit ra ho3ic ldm sach.

Binh phdi dwoc trang bj mdt bd phén do nhiét 43 phu hep.
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Chu din

Thanh ph3n mol cla etan, tinh theo %

Thanh phan mol clia nito,, tinh theo %

Thanh phin mol clia khdng khl, tinh theo %
Pham vi kha n3ing chay

Buting ty sé khdng Adi chit oxi hoa/nito

Thanh phén gi¢i han chit oxi hoa (LOF)=43,4%

D M B W N -

Hinh 2 — Pham vi kha ning chay dwgc cla etan/nito/khong khi & 20 °C va 101 kPa- Xac djnh
thanh phan gi&i han cht oxi hod khéng hd try qua trinh béc chay cua etan

4.2.3.3 Hé théng danh lira

Phai s dung bd phan danh Itra béing day nong chady. B phan danh Ilra tao ra mot hd quang khi dong
dién chay doc theo chidu dai ctia ddy CrNi ndi hai cwre kim loai. Cac cye phai cé dwong kinh 2 3 mm va
phdi song song v&i nhau mot khodng céch (5:1) mm. Bwdng kinh clia day it nhét phai bing 0,05 mm
va khéng dwgc 1on hon 0,2 mm. Dién ning d& nung chay day nay va sinh ra hd quang dugc mdt may
bién 4p cach ly xoay chidu cung cp (cdng sut 0,7kVA dén 3,5 kVA, dién 4p thir cip 230V). Cudn thir
cAp clia may bién &p phai dugc chuyén mach dén hai cyc bing mot dung cy dién ttr cho phép didu
chinh ning lwgng danh Ira trong khoang 10 J dén 20 J. Didu nay cé thé thire hign dugc bing cach
kidm soat goc pha clia dién ap thir cAp bing cac linh kién chuyén mach thyristor.

Day nung chay phai @it & trung tadm cla binh thir nghiém,

4.2.3.4 Hé théng do ap suit
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Hé thdng do ap suét dbi vdi 4p suat nd gom co mot bo chuyén dbi 4p suét, mdt bd phan khuyéch dai va
mot hé théng ghi chép dir liéu. B chuyén abi 4p suAt va bd phan khuyéch dai phai c6 do phan gidi
theo thoi gian it nhat 1a 1ms . BO chuyén ddi ap suét phai chiu dwgc tai mot ap sudt it nhat |a 30 bar
voi pham vi do 10 bar. Hé thdng hién thj 4p suét d& chuén bj cho hén hop thir nghiém phi hop voi
phwong phéap ap suét titng phin (cac bo chuyén ddi ap suét hodc ap ké) phai cé pham vi do ién nhét
2 bar. Ca hai hé théng do 4p suét phai cb6 mdt @b chinh x4c 12 0,5 % cho toan b thang do hoac tht
hon.

4.2.3.5 Hg théng kiém tra thanh phin khi thir nghiém

Phai tién hanh phan tich h&n hep (XN) va (XNC) str dung phurong phap séc ky khi hodc kidu may phan
tich khc.

4.2.3.6 V4t lidu

Phai sir dyng etan v&i d$ tinh khiét 99,5 % 1a chéat abt chuén (C). Ly do str dyng etan nhur 12 chét dét
chuan 12 vi n6 cé méi lién két cacbon — hidro cing nhw méi lién két cacbon — cacbon giéng nhw hau hét
céc vat ligu chat dbt co va pham vi bt Itva clia etan véi nhidu khi c6 tinh oxi ho4 a3 qua quen thudc.

H&n hop (XN) phai gdm (38,5 + 1)% khi duwoc danh gid va phan con lai gdm nito ¢ d6 tinh khiét
99,995 %. (XN) c6 thd dwoc chudn bj trc tiép trong binh thir nghiém phi hop véi 4p suét cuc bd clia
tirng thanh phan. Cho phép tao ra hdn hep khi nén (XN) trong mét chai chira khi cAn xac dinh bing
mét co chu do phy va diing khi 34 hoa tron trede ndy cho c&c qué trinh tiép theo .

Phai phéin tich h8n hop khi (XN) hosic mét trong cac hdn hgp (XNC) khi hdn hop nay dwoe ché tao tnc
tiép trong binh trdn.

Ham lwgng hoi &m cla céc khi khéng dworc viret qua 0,01% theo thé tich. Néu vi mét Iy do nao d6 ma
khéng dat duoc didu kién nay (c6 thé nhu trrdng hop khi cb tinh hut Am hosic mot chat chua bidt),
phai ghi vao bién ban thir vidc nay.
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Chu dén
Ngubn cung khi nén (4p sut cao)
Binh thir dwge ché tao tir thép khong gf c6 l&p may khudy tiv
B& phan ghi sir tang ap lyc bén trong binh @bt
B& phan danh Itra dung day ndng chay
Dbng hd chi ap suét d& chudn bj cac hdn hep
Bom chan khéng
L&i thoat khi thai
Hinh 3 ~ Vi dy vé thiét bj diing & xac djnh kha ning oxi hoa clia khi hodc hén hep khi

- O N b W N -
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4.2.4 Tién hanh the

Thie hién cac thir nghiém & nhiét 4o phong va ap suét khi quyén. Phai chufin b hén hap (XNC) trong
binh thir nghiém phu hop véi 4p sult cuc bd tang dén 4p sudt nap cudi cling fa 1 bar. Etan dwoc thém
tirng budc vao hdn hep (XN). Viec mdi dét dwoe khdi ddu & tirng buée va quan sat xem ligu c6 xay ra
phan (rng chay hay khéng. Phan (rng dwgc néu clr sau mdt tAn nang 4p sult @bt it nhét 10% ap suét
ban d4u. Thir nghiém duwoc bkt ddu tr thanh phan etan 1%. Néu khong cé phan (rng nao xay ra, tang
ty 18 phin tram etan 1% tirng bwdc [én @én khi xay ra phan (ng hodc t&i khi tj 1§ phan tram etan
nhigu hon 20 %.

CHU THICH : Khi thye hién'phépj!hb nay cb thé xdy ra chay nd nguy hidm. Phéi dic bigt cha y khi [am viéc vai cac khi doc
hai va &n mon . Phai hudn luydn cho nhan vién thao tée biét rd v& nhirng mbi nguy hiém tiém tang va co cac bign phip phong
ngira cAn thiét, Thit bj thir nghiém phai dwec 14p dat frong td hit khdi.

Khéng duoc trdn 1n khi @bt va chét oxi hod véi nhau dwdi ap lwc trong chai chira khi trir khi néu viéc
nay dugc ngwdi ¢b trach nhiém thire hién theo quy trinh da qua thi nghig¢m. Tiéu chudn nay khéng cb
¥ 1am rd loai hdn hgp khi oxi hoa nac cé thé dwec san xuét an toan va thanh cdng bdi vi 6 1a trach
nhiém thudc v& nha s&n xuét hdn hop str dung cdng nghé va thirc ti&n dé xac minh sy an toan clia
ngud, thiét bj va méi treding xung quanh.

4.25 Kétqua

Khi hoc hdn hep khi dem @4&nh gia ¢b tinh oxi hoa manh hon khéng khi khong néu quan sat thay
duge phan trng trong qué trinh thi nghiém.

4.3 Phwong phéap tinh toan

4.3.1 Nguyén tic

Pé xac dinh OP ctia hén hep khi, theo phwong phép tinh toan sau.

Xét mot hdn hop c6 tinh oxi hoa manh hon khéng khi néu né thod man didu kién sau day:

> x,C, >23,5%

Trong cdng thirc trén, tac dung pha loang clia cac khi tro khdng duee quan tam ngoai nito. Néu mét
h8n hop dwerec danh gia chiva nhirng khi tro nhue vay, phai tinh dén hé sé Ki.

Z x,C,
OP = it

. ix, +zp:k,B,,

1=l k=)

Hé sé twong duong cla nito K va thanh phan mol clia cc khi tro B dwgre xac dinh trong muc ndy va
dwere liét ké trong Béng 1.
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Khong khi khd clia khi quyén cé thanh phan oxi khodng 20,95 %. Déi v&i tiéu chuan nay, bat cir hén
hgp ndo ¢6 ham lugng oxi it hon hodic bing 23,5 % c6 thé coi nhir khdng c6 tinh oxi hoa.

Vidy1

5%NO; +10% O, + 85 % N,

OP = Y x,C, =(0,05+0,6) + (0,1x1,0) = 0,13

Vi 13 % < 23,5 % h8n hgp,cd tinh oxi hoa yéu hon khdng khi.
Vidy 2

20%NO; + 20 % O, + 40% N, + 20 % CO,

> xC, _ _(0.2x0,6)+90,2+1,0) _

P2 4 +90 =0,
Y%, +) kB, 0,4 +90,4x1) +(0,2x1,5)
isl k=l

Vi 29 % > 23,5 %, hén hgp nay dwgc phan loai la cd tinh oxi hoa manh hon khdng khi.
4.3.2 CachéséC

Cac hé sb C;clia céc khi oxy hoa dwgc suy ra tir cac pham vi nd clia cac khi oxy hoa trong h8n hop
véi nito va etan. D& xac dinh C;cAn quan tam dén ty phdn cla chét oxy héa clia ty s gi6i han chét oxy
hoa/niter (xem Hinh 2). Ty phan gi¢i han clia chét oxy hod nay (LOF) ty & nghich véi C;.

1
C, =9,07 —
. LOF

Hé sé C; cho tirng khi oxi hod |a riéng biét. Theo dinh nghfa, C; cla oxila 1,0.

Hé sé 9,07 suy ra tir gia trj LOF clia khong khl diing @& xac dinh C; (oxi) = 1. Bang 3 néu cacgiatri C;
nhan dwgc tir LOF thye nghiém [5]. Béi véi khi khong duge thlr, C; dwgc cho mdt gia tri bdo toan la
40.

5 Hon hop chiva oxy va céac khi chdy dwgc

5.1 Quy djnh chung

CHU THICH 1: Khong quan tam dén céc hdn hop clia cac khi chdy durgc va cac khi oxy hod ngodl oxy.

CHU THICH 2: Cac hBn hop cba hidrocacbon dugc halogen hoa tirng phin khdng chay duoc trong khdng khi & ap suét va
nhigt dd méi trrtmg xung quanh, c6 thé tré ndn d& chay khi dwec trfin voi khong khl & 4p sudt va nhigt 44 cao hon hodc véi
cac chit oxy hoa c6 thé oxy hoa manh hon khéng khi.
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Bang 3 - Cac hé sé dwong lwong oxy (Ci)

Khilhoi Hé sé C;
Bis-triflorometytperoxit 40°
Brom pentafiorﬁ? ) . i 40° .
[ Brom triflorua - 40°
[ clo " ) 07
Clo pentaflorua _' B 40°
Clo triflorua . o 40° ’ -
Fio B B 40° o
lot pentaflorua : 40° o
[ Nitor oxit : - 03
Nito dioxit . :
Nito triflorua - 1,6
Nito trioxit 40° ]
Oxy difforua - 40°
Ozan - 40°
Tetraflohydrazin . 40°
®  Gi4 tri nay duge &n dinh cho céc khi oxy hoa khong dwgce thir.
® Puoc suy ra tir nito oxit va nito triflorua.

Khi mét hdn hop chira cac khi chay duwgc va khi oxy hod, n6 cé thé dwec phan thanh mét trong bén
loai sau ( xem thém Hinh 4) :

- Khéng chay va khéng oxy hoa, néu ham lwgng oxy nhd hon hodc bang 23,5 % va ham legng cac khi
chay dwoe nhd hon TC hodc L; (xem 5.2).

- Oxy héa, néu ham lwgng oxy I&n hon 23,5 % va ham lwong cac khi chdy dwoc nhd hon L.
- Chay dugc, ndu ham lwgng cac khi chay dwgc Ién hon TC; hodc Ién hon L; (xem 5.2).

- Gay nd, néu ham lwgng oxy Ién hon ndng @b oxy gidi han (LOC) va ham lwgng céc khi chay dugc
inhoni; .

Pé danh gia sy nguy hidm va loai bd dwgc cac hdn hep khi gay nd, trong Bang 4 trinh bay cac gia tri
clia LOC. LOC 1a ndng dd oxy I&n nhat trong bét ky mét hdn hop c6 chira mot chét dé chay, khong khi
hodc khi tror, & didu kién khi quyén ma khong thé xay ra nd. Céc gia trj LOC thwong dwec bidu thi béng
ty phan mol hosc thé tich.

CHU THICH 3 : Céc gia trj néu trong Béng 4 chi cé gia r] & ap sult khi quyén; xem tai lidu [4].
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Bang 4 ~ Cac néng d¢ oxy gidi han ( LOC) clia mt sb khi chiy dwoc

Chét chay dwoc :;0&
Amoniac 12,2
Benzen 85
n-Buytan 9,6
1-Buten 9,7
Cagbon monoxit 47
Cacbon sunfua 4.6
Dfmetyl ete 8,5
Etan 88
Etanol 85
Etylen 7.6
n-Hexan 9.1
Hidro 43
Hidrosunfua 9,1
Izobutan 10,3
lzobuten 10,6
Metan 11,0
Metanol 8,1
n-Pentan 9,3
Propan 9,8
1-Propanol 9,3
2-Propanol 8,7
Propylen 93
Propylen oxit 7.7
Béi véi chat chay dugce khéng néu trén day, phai stz dyng mét

| gia tri bao toan 2 %.
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5.2 Co s& phan loai kha ning chay

Mét hén hgp chira cac khi chdy dugc va cac khi oxy hoa duge phan loai thanh hdn hop chay dwoc
néu né thod man ¢4 hai didu kién sau day:

a) Néng a0 khi chay dwoc (A )2 L
b) Nong d¢ khi chay dugc (A 1‘) > Ter.
Ter duoc tinh tir cong thire sau:
Teutamon = Tei X (1 - X/21%)

Trong d6 X, 1a ndng do‘oxy va <21 %.

Co s clia sy phan loai dugce bidu didn trong Hinh 4. Dudng thing tir Te, @én ndng d oxy 21 % biéu
dién sy pha tron clia mot hdn hop gidi han (ndng d¢ khdng chay Ién nhét clia khi chay dugc trong
nite’) vai khéng khi.

Néu mét hdn hop cd ndng 85 oxy thép, thi trudng hep gidi han cling trén duwdng thdng 66, nhung xuét
phat cao hon mét it, di tir vong trdn nhd dén 21% O,. N6 durgc xac dinh phit hop véi TCi,F khi chiéu
thang xudng tryc biéu dién khi chay dugc.
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Oz

235%

21%

LOC

op

100 %

Chi dan

F Nbng do khi chay dugc, tinh ra %
0, Néng dsoxy,tinhra %

a Dé&gaynd

b Oxyhoa

¢ Khdng chay va khdng oxy hod

d  Chayduoc

Hinh 4 - Co s& phdn loai
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5.3 Céacvidy

Vidu1
Mét khi Ché}“ du'qc. 5% Hg. 3% 02, 92 % Nz
khi tror (nito) .
Béng s0 Ndng d9 khi chay dugc =5 %
:‘L| =4 %
TCi =55 %
X% =3%
| Ter = Tax [1-(x/21)] = 5,5 x [1 = (3/21)] = 4.71 %
| pidu kién 1 Néng a8 khi chay duge 5 % > L; 4% = DUNG
Diéu kién 2 Nbng 4 khi chay duoc 5 % > Ter 4,71 % = DUNG
Phén loai C4 hai didu kién déu dung nén hdn hgp chay dwgc.
Vidy2
Nhiéu khi chay duoe, 2%H;, 1% CH,, 13 % O, 84 % N,

khi tre (nito)

Trong vi dy ndy, gi¢i han chay thap hon va ndng dé cao nhat khdng ¢ kha nang chay cia hén hop cb
cac khi chay dwere tinh todn tre tiép tir cong thire Le Chatelier.

LZA_' va T:li

=) =
L), T. },
Bing s8 N3ng @6 khichay dvoc=2%+1%=3%
L= (2 + 1)/ [(24) + (1/4,4)] = 4,12 %
Tom = (2 + 1)/ [(2/5,5) + (1/8,7)] = 6,27 %
X =13 %
Teir = Tom X [1-(%/21)] = 6,27 x [1 - (13/21)] = 2.39 %
Piéu kién 1 Néng 6 khi chay dugc 3% > L, 4,12 % = SAl
Didu kién 2 Nbng d¢ khi chay dugc 3 % > Tgr2,39 % = SAl
Phan loai C3 hai didu ki&n khong dép trng n&n hdn hop khéng chay dugc.
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Vidy3

Mét khi chay dugc, céac khi 10 % CO;, 5% O3, 10 % N2, 25 5 Ar, 30 % Ne

tro khac

Vi dy nay md ta nhirng nét noi bat ciia cac khi tro ¢é cac dwong lwong khac nhau véi nito. Ty phan
mol clia cac khi tro ndy dugc nhan véi gié tri Ky trong Béng 1. Thé tich can xing cia khi chay duoc,
chit oxy hoa va nito duong lwong khi 6 dwec didu chinh (thudng hod) dén tdng 100 %.

Ba A
ik Hé sb thuong hos, F = L
100+ i(K* -1)B,

k=l

va

F=100/[100 + (20 x 0,5 - 25 x 0,45 — 30 x 0,3)] = 1,114
Néng d6 khi chay duge = 10x 1,114 = 11,14 %
L;=10,9 %

Tei=152%

OP=5%x1,114=557 %

Teir = Tax [1- OP/21)| = 15,2 x (1-5,57/21) = 11,17 %

Didu kign 1 Ndng do khi chay dwgc 11,14 % >L; 10,9 % = DUNG
Pidu kién 2 N8ng do khi chdy dwgc 11,14 % > Te, ¢ 11,17 % = SAl
Phan loai C3 hai didu kién khdng dap (ng, nén hén hgp khong chay duoc.
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Phuluc A
(Tham khao)
Phén loai theo hé théng hoa hop toan ciu (GHS)

GHS phan biét hai loai khi chay dugc. Xem Bang A.1.

Bang A.1 - Tiéu chuln ddi v&i khi chay dwoc

Loai Tiéu chudn
1 Cac khi & 20 °C va & ap suét tiéu chudn 101,3 kPa:
a) Co thé béc chay khi & trong mét hén hgp c6 13 % (tinh theo thé tich) hodc it hon
trong khdéng khi, hoéc
b) Cé m&t pham vi chay vé&i khang khi tai diém phan trim nhd nhit 12 % bt k& gioi
han chéy thdp hon dén muce nao.
2

Céc khi ngodi cac khi loai 1, & 20 °C va &p suét tieu chudn 101,3 kPa c6 mot pham—1
vi chay dwec khi hoa trdn véi khdng khi.

Pa sb cac khi chay dugc dwoc phan theo loai 1; chi mét s6 it khi (vi dy: amoniac) dwgc phan loai theo

loai 2.

Phuong phap thir va phuong phép tinh toan trinh bay trong tiéu chudn nay khéng st dung cho viéc
xac dinh gi®i han chay hoc pham vi chdy ctia cac hén hep khi.
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