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Propriedades físicas de petróleo e produtos derivad os 
Classificação de líquidos inflamáveis ou combustíve is-Temperaturas de ignição-Faixa 

de explosividade de fluidos-Ponto de Fulgor-Pressão  de Vapor 
 
1- Classificação de líquidos inflamáveis ou combust íveis 
1.1 Norma ABNT NBR 17501 – Parte 1 

 
 
1.2 Tabela de comparação das principais normas de c aracterização de líquido  

Tipo de líquido  NFPA 11 NFPA 30 
29 CFR 

1910.106 

ABNT NBR 
17505 -1 

NR 20 29 CFR 1910-
106 

Líquido 
inflamável 
PF<37,8ºC 
 
PV ≤ 40 psia 
(276 kPa abs)  
(2068,6mm Hg) 
@ 37,8ºC 
 

Class I  
PF < 37,8ºC 

 Class I  
PF < 37,8ºC 
pV < 
(2068,6mm Hg) 
@ 37,8ºC 

Classe I  
PF < 37,7ºC 
pV < 2,8 
kgf/cm² 
@ 37,7ºC 
 

 

Class IA  
PF < 22,8ºC 
PE < 37,8ºC 

Class IA  
PF < 22,8ºC 
PE < 37,8ºC 

Class IA  
PF < 22,8ºC 
PE < 37,8ºC 

Classe IA 
37,7ºC<PF<70
ºC 
pV < 2,8 
kgf/cm² 
@ 37,7ºC 
 

Class IA  
PF < 22,8ºC 
PE < 37,8ºC 

Class IB  
PF < 22,8ºC 
PE > 37,8 ºC 

Class IB  
PF < 22,8ºC 
PE ≥ 37,8 ºC 

Class IB  
PF < 22,8ºC 
PE ≥ 37,8 ºC 

 Class IB  
PF < 22,8ºC 
PE ≥ 37,8 ºC 

Class IC 
37,8ºC>PF≥22,8º
C 

Class IC 
37,8ºC>PF≥22,8
ºC 

Class IC 
37,8ºC>PF≥ 
22,8ºC 

 Class IC 
37,8ºC>PF≥ 
22,8ºC 

Líquido 
combustível 
PF ≥ 37,8ºC 

Class II 
60ºC >PF ≥ 
37,8ºC 

Class II 
60ºC >PF ≥ 
37,8ºC 

Class II 
60ºC>PF≥37,8º
C 

 Class II 
60ºC>PF≥37,8º
C 

Class  IIIA 
93,3ºC >PF≥ 
60ºC 

Class  IIIA 
93,3ºC >PF ≥ 
60ºC 

Class  IIIA 
93,3ºC>PF≥60º
C 

 Class  IIIA 
93,3ºC>PF≥60º
C 

Class IIIB  
PF ≥ 93,3ºC 

Class IIIB  
PF ≥ 93,3ºC 

Class IIIB  
PF ≥ 93,3ºC 

Classe IIIB 
70ºC≤PF<93,3
ºC  

Class IIIB  
PF ≥ 93,3ºC 

PF: Ponto de Fulgor (“Flash Point”); PE: Ponto de Ebulição (“Boiling Point”); PV: Pressão de vapor 
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2 Temperaturas de auto-ignição 
The Auto-Ignition Temperature - or the minimum temperature required to ignite a gas or 
vapor in air without a spark or flame being present - are indicated for some common fuels 
below: 

Fuel or Chemical 
Temperature  

(oC) (oF) 

Acetaldehyde 175 347 

Acetone 465 869 

Acetylene 305 581 

Anthracite - glow point 600 1112 

Benzene 560 1040 

Bituminous coal - glow point 454 850 

Butane 420 788 

Carbon 700 1292 

Carbon - bi sulfide 149 300 

Carbon monoxide 609 1128 

Charcoal 349 660 

Coal-tar oil 580 1076 

Coke 700 1292 

Cyclohexane 245 473 

Diethyl ether 160 320 

Ethane 515 959 

Ethylene 490 914 

Ethyl Alcohol, Ethanol 365 689 

Fuel Oil No.1 210 410 

Fuel Oil No.2 256 494 

Fuel Oil No.4 262 505 

Heavy hydrocarbons 750 1382 

Hydrogen 500 932 

Gas oil 336 637 

Gasoline 280 536 

Gun Cotton 221 430 

Kerosene 295 563 

Isobutane 462 864 

Isobutene 465 869 

Isooctane 447 837 

Isopentane 420 788 

Isopropyl Alcohol 399 750 

Light gas 600 1112 

Light hydrocarbons 650 1202 

Lignite - glow point 526 979 

Methane (Natural Gas) 580 1076 

Methyl Alcohol 385 725 

Naphtha 550 1022 

Neoheaxane 425 797 
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Fuel or Chemical 
Temperature  

(oC) (oF) 

Neopentane 450 842 

Nitro-glycerine 254 490 

n-Butane 405 761 

n-Heptane 215 419 

n-Hexane 225 437 

n-Octane 220 428 

n-Pentane 260 500 

n-Pentene 298 569 

Oak Wood - dry 482 900 

Peat 227 440 

Petroleum 400 752 

Pine Wood - dry 427 800 

Phosphorous, amorphous 260 500 

Phosphorous, transparent 49 120 

Production gas 750 1382 

Propane 470 878 

Propylene 458 856 

p-Xylene 530 986 

Rifle Powder 288 550 

Toluene 535 995 

Semi anthracite coal 400 752 

Semi bituminous coal - glow point 527 980 

Styrene 490 914 

Sulphur 243 470 

Wood 300 572 

Xylene 463  867 

 
3 Misturas explosivas 
3.1 Flame and explosion limits for gases - propane,  methane, butane, acetylene and 
more  
The Flammable Range (Explosive Range) is the range of a concentration of a gas or vapor 
that will burn (or explode) if an ignition source is introduced.  
Below the explosive or flammable range the mixture is too lean to burn and above the upper 
explosive or flammable limit the mixture is too rich to burn. The limits are commonly called 
the "Lower Explosive or Flammable Limit" (LEL/LFL) and the "Upper Explosive or Flammable 
Limit" (UEL/UFL).  
The lower and upper explosion concentration limits for some common gases are indicated in 
the table below. Some of the gases are commonly used as fuel in combustion processes. 

Fuel Gas 

"Lower Explosive or Flammable 
Limit" 
(LEL/LFL) 
(%) 

"Upper Explosive or Flammable 
Limit" 
(UEL/UFL) 
(%) 

Acetaldehyde 4 60 

Acetone 2.6 12.8 

Acetylene 2.5 81 
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Fuel Gas 

"Lower Explosive or Flammable 
Limit" 
(LEL/LFL) 
(%) 

"Upper Explosive or Flammable 
Limit" 
(UEL/UFL) 
(%) 

Ammonia 15 28 

Arsine 5.1 78 

Benzene 1.35 6.65 

n-Butane 1.86 8.41 

iso-Butane 1.80 8.44 

iso-Butene 1.8 9.0 

Butylene 1.98 9.65 

Carbon Disulfide 1.3 50 

Carbon Monoxide 12 75 

Cyclohexane 1.3 8 

Cyclopropane 2.4 10.4 

Diethyl Ether 1.9 36 

Ethane 3 12.4 

Ethylene 2.75 28.6 

Ethyl Alcohol 3.3 19 

Ethyl Chloride 3.8 15.4 

Fuel Oil No.1 0.7 5 

Hydrogen 4 75 

Isobutane 1.8 9.6 

Isopropyl Alcohol 2 12 

Gasoline 1.4 7.6 

Kerosine 0.7 5 

Methane 5 15 

Methyl Alcohol 6.7 36 

Methyl Chloride 10.7 17.4 

Methyl Ethyl Ketone 1.8 10 

Naphthalene 0.9 5.9 

n-Heptane 1.0 6.0 

n-Hexane 1.25 7.0 

n-Pentene 1.65 7.7 

Neopentane 1.38 7.22 

Neohexane 1.19 7.58 

n-Octane 0.95 3.20 

iso-Octane 0.79 5.94 

n-Pentane 1.4 7.8 

iso-Pentane 1.32 9.16 

Propane 2.1 10.1 

Propylene 2.0 11.1 

Silane 1.5 98 

Styrene 1.1 6.1 

Toluene 1.27 6.75 
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Fuel Gas 

"Lower Explosive or Flammable 
Limit" 
(LEL/LFL) 
(%) 

"Upper Explosive or Flammable 
Limit" 
(UEL/UFL) 
(%) 

Triptane 1.08 6.69 

p-Xylene 1.0 6.0 

 
Note!  The limits indicated are for gas and air at 20oC and atmospheric pressure. 
It is important that areas where flammable gases are stored are well ventilated. When 
designing the ventilation systems, be aware of the specific gravity of the actual gas. The gas 
mixture from a leakage will not be homogeneous. and a light gas concentrates along the 
ceiling. A heavy gas concentrates along the floor. 
Ventilation, natural or mechanical, must be sufficient to limit the concentration of flammable 
gases or vapors to a maximum level of 25% of their "Lower Explosive or Flammable Limit" 
(LEL/LFL). 

• Minimum ventilation required: 1 cfm/sq.ft. 
• Recommended ventilation: 2 cfm/sq.ft or 12 air changes per hour - half the air 

supplied and exhausted near the ceiling and half the air supplied and exhausted near 
the floor 

 
3.2 Conforme API RP 520 Part I - Sizing, Selection,  and Installation of Pressure-
relieving Devices in Refineries Part I—Sizing and S election  
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3.3 Conforme API RP 2003 - Protection Against Ignit ions Arising Out of Static, 
Lightning, and Stray Currents 

 
 
3.4 Conforme Petrobras 

Produto  Ponto de fulgor  
(“flashing point”) 

ºC 

Pressão de vapor 
“Reid” @ 37,8 ºC 

KPa 

Pressão de vapor 
“Reid” @ 37,8 ºC 

Psig 
GLP (para 

comparação) 
< 0 1470 215 

Petróleo < 0  50 a 74  7,25 a 10,72 
Gasolina A < 0  54,3  7,87 
Gasolina C < 0  58  8,40 

Nafta leve ou 
craqueada 

< 0  46,3 a 81  6,71 a 11,74 

GAV 100/130 < 0  31,6 a 106,5  4,58 a 15,43 
GAV 115/145 < 0  31,6 a 106,5  4,58 a 15,43 
Álcool/Etanol < 0  15,7  2,27 

Metanol < 0  30,9      4,48 
MTBE < 0  55,5  8,04 

Gasóleo leve    
Gasóleo pesado    
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Nafta pesada 40  1  0,15 
QAV 40  0,4 a 0,6  0,06 a 0,09 

Querosene 40  O,4 a 0,6  0,06 a 0,09 
Óleo diesel rodoviário 
(S1800, S500, S50) 

38  Desprezível  Desprezível 

Óleo diesel marítimo 60 Desprezível Desprezível 
Óleo combustível 65  Desprezível Desprezível 

Óleo combustível tipo 
“Bunker” 

60  Desprezível Desprezível 

Asfalto               >60  Desprezível Desprezível 
“Slop”               >60 Desprezível Desprezível 

 
Produto  Pressão de 

vapor PV 
verdadeira 
(kgf/cm²) 

Densidade (20/4° C) 

Petróleo Marlim       0.51                                0.662 
Nafta Leve ou 
Petroquímica 

0,75 a 35°C 0,728 

Nafta craqueada 0,75 a 35°C 0,73 
Nafta Leve 0,75 a 35°C 0,715 
Gasolina A 0,67 a 37,8°C 0,746 
Gasolina B 0,55 a 37,8°C 0,752 
Gasolina A 0,49 a 37,8°C 0,743 
Gasolina B 0,47 a 37,8°C 0,749 
Petrosolve 0,75 a 35°C 0,72 
 
3.5 Pressões de vapor conforme documento EPA - AP 4 2 Chapter 7 Liquid storage 
tank 
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