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D.2.2  Medical.

D.2.2.1  

Improper maintenance of a device used with oxygen led to this fire. A humidifier was used alongside a
2-year-old child's crib fitted with an oxygen tent. There were indications of low water in the humidifier, of
failure of its thermal safety feature, and of fire originating in its blower, feeding on accumulated dust and
lint. The flames were blown into the oxygen tent, where the little girl was burned to death.

D.2.2.2  

A patient in a semiprivate room awoke and saw the oxygen tent on the other bed afire. He set off the
alarm, but the patient in the tent could not be rescued before he died. Extensive investigation failed to
positively reveal the source of ignition, but a cigarette butt was found on the bed table as well as the
remains of a book of matches in the victim's bed.

D.2.2.3  

A pressure regulator, which had been in service for some time, had just been disconnected from a cylinder
and connected to another cylinder to maintain oxygen to an infant's incubator oxygen tent. When the
cylinder valve was turned on, the regulator components ignited and rapid burn-through occurred. The
infant was killed and five persons were injured in the resulting flash fire. Adiabatic compression ignition in
the regulator was the probable cause of this fatal fire.

It should be noted that other well-documented cases suggest that shock, friction, or compression heating
from the sudden opening of a high-pressure oxygen valve can cause ignition of valve or regulator
components without intervention of foreign combustibles. Regulators should always be in the closed
position (fully backed off) when opening valves on oxygen cylinders.

D.2.2.4  

A tracheotomy was being performed on a 33-year-old ventilator-dependent woman with multiple medical
problems. She was anesthetized with intravenous agents and ventilated with 100 percent oxygen via a
polyvinyl chloride (PVC) endotracheal tube that passed through her mouth into her trachea. Fifteen
minutes after the anterior neck incision, and during the use of electrocautery, a loud “pop” was heard
followed by a fire in the surgical field. Moist towels were used to extinguish the fire, and the charred
endotracheal tube that had ignited was replaced with a tracheotomy tube. Examination revealed a burn of
the trachea. The patient tolerated the remainder of the procedure well but died 1 month later from
underlying multiple medical problems. (1)

D.2.2.5  

During a tonsillectomy on a 4-year-old boy under approximately 50 percent oxygen, 50 percent nitrous
oxide, and 1 percent halothane general anesthesia, fire “blow-torched” from the mouth. The fire was
extinguished by a combination of deluge with saline solution and cessation of the flow of OEA caused by
occlusion of the charred PVC endotracheal tube, which was immediately replaced. The patient's burns of
the tongue, pharynx, and trachea were managed in an intensive care unit, and he was discharged 5 days
later. Ignition of the PVC tube occurred during electrocauterization of bleeding vessels adjacent to the tube
in the oxygen- and nitrous oxide-enriched anesthetic atmosphere. (2)
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D.2.2.6  

A 56-year-old man with a vocal cord polyp was anesthetized with 66 percent nitrous oxide, 33 percent
oxygen, and up to 1.5 percent isoflurane for surgical resection of the polyp using a CO2 laser. The

anesthetic gases were administered via an endotracheal tube, specifically manufactured for CO2 laser

surgery, consisting of a silicone rubber shaft externally coated with a silicone rubber layer containing metal
particles. After excision of the polyp and during control of vocal cord bleeding using the laser, smoke
emerged from the mouth, flames emerged from the endotracheal tube, and flames were noted within the
tubing of the anesthesia breathing circuit. The flames were extinguished with saline solution, and the
burned endotracheal tube was replaced. The patient suffered extensive burns of the trachea and bronchi,
from which he eventually recovered.

Examination of the burned endotracheal tube revealed combustion of the cuff, which had been filled with
saline solution to isolate the anesthetic gases within the breathing circuit and lung, and combustion of the
distal shaft. The CO2 laser had most likely perforated the cuff and then ignited the silicone rubber in the

oxygen- and nitrous oxide–enriched atmosphere. (3)

D.2.2.7  

The use of a dry gauze pad in an oxygen-enriched atmosphere led to a fire in the incision site. A gauze
pad was placed in the incision site during a lung resection. The dry pad was being used to blot blood from
the tissues. At the time the fire occurred, an electrosurgical unit (ESU) was being used to cauterize a
bleeder immediately next to the gauze. The lung lobe had already been resected, and oxygen was flowing
out of the resected area, enriching the operative site. The oxygen enriched the gauze and allowed it to be
easily ignited by the ESU. The burning gauze pad was thrown to the floor and extinguished without any
apparent injury to the patient. (4)

D.2.2.8  

The creation of an OEA, caused by an open oxygen source and a spark from the operative site, allowed
this fire to occur. A patient was having several skin lesions removed from her right breast. She had been
given a tranquilizer and was being given oxygen with a face mask at a flow rate of approximately 4 L/min
(1.06 gal/min). The surgeon had initially removed a lesion from her neck without incident. The window in
the surgical drape was then moved down toward her right breast. This area was prepped in the usual
fashion with an iodine solution, and the incision site was anesthetized with a local anesthetic. During use
of the ESU, the surgeon stated that a spark flew from the operative site toward the edge of the surgical
drape.

The method of flame propagation in this case is not absolutely clear, but surface-fiber flame propagation
was involved. The following two possibilities are likely:

(1) The nap fibers on the reusable drape burned.

(2) The patient's fine body hair burned and rapidly spread the fire under the surface of the drape toward
the patient's face.

The fire then ignited the oxygen mask and resulted in some minor burns to the patient's face and neck. (5)

D.2.2.9  

An OEA, created by the presence of oxygen and nitrous oxide, allowed easy ignition of facial hair. A
patient was undergoing oral surgery with general anesthesia maintained through a nose mask with a
concentration of 25 percent oxygen, 75 percent nitrous oxide, and a small percentage of halogenated
anesthetic. The patient had a moustache.

As the surgeon was grinding a filling with a tungsten-carbide bur, an incandescent spark flew from the bur
and arced out of the patient's mouth, over his upper lip, and landed in his moustache. Because of the
oxygen- and nitrous oxide–enriched atmosphere, the moustache immediately burst into flame and ignited
the nasal mask. The fire then flashed back toward the anesthesia machine along the gas delivery hoses.
As soon as the fire was noticed, the nasal mask was removed from the patient's face, but not before
significant burning of his nose and upper lip had occurred. (6)

D.2.2.10  

Improper use of an oxygen concentrator caused the following fire. A patient requiring oxygen therapy was
at home using an oxygen concentrator with a nasal cannula. While grinding metal in his shop, grinding
sparks ignited the nasal cannula. He pulled the tubing from his face and was slightly burned in the incident.
(7)
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F.3.3.8  
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Data from three standard test methods, as shown in Table F.3.3.8, are commonly used to evaluate the
suitability of nonmetallic materials for oxygen service.  The

oxygen index test, ASTM D 2863, and variations of it have come into wide use in the last few years for
their characterizations of the flammability of materials.
Autogenous Ignition Temperature (AIT) determined by ASTM G72 (or equivalent) provides an indication of
the sensitivity of a material to ignition in high-pressure oxygen.  The AIT of a material indicates the
temperature at which the material spontaneously ignites under the standard test conditions (~1500 psi). 
The material with the highest AIT, suitable for the application, is usually preferred. 

The Heat of Combustion (HoC) determined by ASTM D4809 (or equivalent) provides an indication of the
intrinsic heat content of the material when fully consumed in an oxygen-enriched environment.  The HoC of
a material provides an indication of the damage potential when a material ignites and burns in an oxygen-
enriched environment.  The material with the lowest Heat of Combustion, suitable for the application, is
usually preferred. 

The Oxygen Index (OI) of a material determined by ASTM G 125 or ASTM D2863 (or equivalent) indicates
the percentage of oxygen (typically flowing in nitrogen) required for a material to self-sustain combustion
after positive ignition at ambient pressure. 

In the ASTM procedure, a small, vertically oriented sample is burned downward in a candle-like fashion in
an oxygen-nitrogen mixture. The composition of the gas mixture is adjusted to determine the minimum
percent of oxygen that will begin to support combustion of the sample. This minimum oxygen concentration
is called the oxygen index (OI) OI of a material provides an indication of the minimum percentage of
oxygen necessary before the material would be expected to continue burning once ignited in an oxygen-
enriched atmosphere. The material with the highest OI, suitable for the application, is usually preferred .
Burning in an upward direction can take place more readily and produce a lower OI.

The OI test, as determined by ASTM D 2863, is limited to nonmetals (e.g., plastics) at ambient pressure.
However, the OI concept is now utilized at elevated pressures (and temperatures) and for metals as well as
nonmetals (see F.3.4 for the OI data of metals). Other means of ignition have also been used, as have
other oxidants and diluents. (44, 45)

Conceptually, an OI is a flammability limit but is more complex than the flammability limit for gas mixtures.
Therefore, the OI is only one of AIT, HoC, and OI are several criteria that can be utilized to evaluate the
suitability of materials for a specific oxygen application.

Table F.3.3.8 provides some OI data for nonmetals at ambient pressure.

Table F.3.3.8 Oxygen Index for Selected Materials (46)

Material Description OI a  Polyacetal 16 Loctite pipe sealant  Nuclear grade PST ®  Anaerobic sealant

(cured), cup test b  17  Type PS/T Anaerobic sealant (cured), cup test b  20 Poly(methylmethacrylate)  
Plexiglas 18.5 ± 0.5  ECO/Rubber Epichlorohydrin rubber 18.5 Silicone rubber  RTV 102 23  Silastic@
732 25  SMS 2454 25  RTV 60 28.5  RTV 560 29  RTV 560 mixture User-added 50%

glass 36 Silicone grease Cup test b  26 ± 1 Rectorseal ®  #15 thread sealant <30.0 Durabla gasket 28.0 ±

0.5 Fluorosilicone grease #822 Cup test b  30  Blue Gard ®  gaskets  Blue Gard 3000 Nonasbestos
gasket 30.5 ± 0.5  Blue Gard 3200 Nonasbestos gasket 31  Blue Gard 3400 Nonasbestos gasket 52  
Blue Gard 3200 Nonasbestos gasket 60  Blue Gard 3000 Nonasbestos gasket 62  Blue Gard
3300 Nonasbestos gasket 68 Nylon  Nylon 66 30.5  Nylon 66 (glass-filled) 23.5 CYL-SEAL thread

sealant 38 Polyvinylidene fluoride  Kynar ®  39 Fluorocarbon rubber  Viton ®  Brown O-ring 40.5 ±

0.5  Viton, green Green O-ring 42  Viton A 57  Viton A 57.5  Viton E-60C 60.5  Viton B ® ,

#V494-70 DNP Balston ®  filters  Type— Epoxy Cut from cylinder 42.5  Type Q-fluorocarbon Cut from

cylinder 47 ± 1  Type H-Inorganic Cut from cylinder DNI Molykote ®  Z powder MOS 2  cup test b

45 Bel-Ray greases Cup test b  57  FC1260 Cup test b  DNP  FC1245 Halocarbon oil/graphite Key

Abso-Lute ®  Cup test b  67 CTFE lubricants  Fluorolube GR362 grease Cup test b  67 ± 4  Halocarbon

25-20 oil Cup test b  75  Halocarbon 11-14S oil Cup test b  DNP Fluorocarbon

FEP Tubing 77 Fluorocarbon PFA 100 Fluorocarbon TFE DNP PFPE grease  Fomblin RT15 Cup test b

DNP  Krytox 283AC ®  Cup test b  DNP  Krytox GPL 225 Cup test b  DNP  Krytox GPL 205 Cup

test b  DNI  Tribolube 13C Cup test b  DNP PFPE fluid  Fomblin Y25 Cup test b  DNI  Krytox GPL
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105 Cup test b  DNP CTFE plastic  Kel-F 81 ®  15% glass-filled DNP  Kel-F

81 Nonplasticized DNP Perfluoroelastomer  Kalrez ®  1045 O-ring DNP  Kalrez 1050 O-ring DNP  

Kalrez 4079 O-ring DNP Silica gel Cup test b  DNI Blue drierite Cup test b  DNI Kaowool

insulation Alumina-silica DNI Cerawool paper DNI Fiberglass/cement board DNI Kwik Flux #54 ®  Cup

test b  DNI Asbestos cement board  Transite ®  DNI  Sindanyo CS51 ®  DNI  Turnalite TI 150 ®

DNI Asbestos paper 32 lb/100 ft 2  DNI

a DNP: Did not propagate. DNI: Did not ignite.

b Cup test performed as described by Nelson, G. L., and Webb, J. L. “Oxygen Index of Liquids,
Techniques and Application.” Journal of Fire and Flammability , Vol. 4, July 1973, pp. 210–226.
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Generic Material or Trade 
Name 

Description AIT (oC) H of C 
(cal/grm) OI (%) 

 

Plastics 

Acrylonitrile-butadiene-
styrene 

ABS 243 8500 18.8–33.5 

Delrin Acetal Poly(acetyl) 178 4029 14.2–16.1 

ACLAR 22 chlorotrifluoroethylene (PCTFE) 390   

ACLAR 23 chlorotrifluoroethylene (PCTFE) 349   

Fluorocarbon FEP FEP, Tubing   77 

Fluorocarbon PFA    100 

Fluorocarbon TFE    DNP 

Garlock 900 gasket 0.067-in.-thick tan color   23 

Gore-Tex Packing 
1/8-in. rolled string gasket white 

color 
  100 

Halar® 
Copolymer of ethylene and 

chlorotrifluoroethylene 
171 3254  

Hypalon Sheet 0.60 in. Chlorosulfonated polyethylene   25.1 

Kel-F 81® PCTFE plastic 388  DNP 

Kel-F 81® PCTFE plastic   DNP 

Kel-F 81® PCTFE plastic, nonplasticized   DNP 

Lexan® polycarbonate 286 7407  

Mylar® Polyethylene terephtalate 181 2300  

Neoflon, M400H-amorphous PCTFE plastic (Daikin Japan) 382 1220  

Neoflon, M400H-crystalline PCTFE plastic (Daikin Japan) 377 1230  

Noryl 
Polyphenylene oxide blended with 

polystyrene 
348 6615  

Plexiglas® Poly(methylmethacrylate) 230 6000 17 

Nylon® Nylon 6/6, Polyamide 202-345 7900 30.5 

Nylon® Nylon 66, Polyamide 178  23.5 

Zytel® Zytel, Polyamide 259 7708 36 

PEEK Polyetheretherketone 305 7775  

Polyethylene (PE) Polyethylene plastic 176   

Polyphenylene sulfide PPS 285   

Polypropylene Polypropylene (PP) 174 11000  

Polypropylene 0.127-in.-thick white color   18 
Polystyrene  

(Flame Retardant) 
Hard plastic   25.2 

Polystyrene 
(hard plastic) 

Polystyrene  9900  

Polystyrene  
(Pure) 

Hard plastic   17.8 

Polyvinyl chloride PVC 239 4300 42 

Polyvinyl chloride PVC   60 

Polyvinyl chloride PVC   65 

Kynar® Polyvinylidene fluoride (PVDF) 268   



Generic Material or Trade 
Name 

Description AIT (oC) H of C 
(cal/grm) OI (%) 

 

Rulon A Glass-filled TFE fluorocarbon  1400  

Rulon E Glass-filled TFE fluorocarbon 427+   

Rulon J glass-filled TFE fluorocarbon 360   

Rulon LD glass-filled TFE fluorocarbon 427+   

Teflon FEP Fluoroethyl propylene 378   

Teflon FEP Fluoroethyl propylene  2500  

Teflon PFA Perfluoroalkoxytetrafluoroethylene 424   

Teflon PFA PFA plastic  1250  

Teflon TFE Polytetrafluoroethylene 427+ 1700 95-100 

Tefzel® 
ETFE, copolymer of 

tetrafluoroethylene and ethylene 
243 3538  

Ultem® Polyetherimide 385   

Vespel SP21 Polyimide with 15% graphite 343 6100 53 

Vespel SP-21 
Polyimide resin with 15% graphite 

(0.060-in.-thick black color) 
  65 

Lubricants 

Alenco Hilyn (TFE) 
TFE-fluorocarbon tape thread 

sealant 
  83 

Bel-Ray FC1245 PCTFE oil/graphite  3709 DNP 

Bel-Ray FC1260 PCTFE oil/graphite  1117  

Bel-Ray Greases, FC 1260 PCTFE oil/graphite   57 

Christo-Lube MCG111 Perfluoroalkyl polyether grease 470 1049 DNI 

CYL-Seal Thread Sealant   3294 38 

Everlube 6711 Colloidal graphite powder 363   

Everlube 811 MO S2  in sodium silicate 271   

Fluorosilicone grease #822    30 

Fomblin RT15 Perfluoroalkyl polyether grease 427+ 995 DNP 

Fomblin Y25 Oil Perfluoroalkyl polyether oil 427+ 706 DNI 

Gore-Tex Joint Sealant 0.25-in.-thick white   91 

Halocarbon 11-14 PCTFE oil 410   

Halocarbon 11-14S Oil PCTFE oil 402 1994 DNP 

Halocarbon 11-21 PCTFE oil 385   

Halocarbon 11-21E Oil PCTFE Oil  1347  

Halocarbon 11-21S PCTFE Oil 388   

Halocarbon 25-20 Oil PCTFE Oil  1047  

Halocarbon 25-20 Oil PCTFE Oil   75 

Halocarbon 25-10M PCTFE grease 427+   

Halocarbon 25-20M PCTFE grease 427+   

Halocarbon 25-20M-5A PCTFE grease 427+   

Halocarbon 25-5S Grease PCTFE grease 427+ 2366  

Kel-F-1 PCTFE oil 374   



Generic Material or Trade 
Name 

Description AIT (oC) H of C 
(cal/grm) OI (%) 

 

Kel-F10 PCTFE oil 385   

Kel-F-3 PCTFE oil 382   
Key Abso-Lute Thread 

Sealant 
  5155  

Key Abso-Lute® Cup test F   67 

Krytox 143AA Perfluoroalkyl polyether oil 427+   

Krytox 240 AB Perfluoroalkyl polyether grease 427+   

Krytox 240 AC Perfluoroalkyl polyether grease 427+   

Krytox 240 AC Perfluoroalkyl polyether grease  900-1000  

Krytox 283AC® Perfluoroalkyl polyether grease   DNP 

Krytox GPL 105® Perfluoroalkyl polyether grease   DNP 

Krytox GPL 205® Perfluoroalkyl polyether grease   DNI 

Krytox GPL 225® Perfluoroalkyl polyether grease   DNP 

Loctite pipe sealant 
Nuclear grade PST, Anaerobic 

sealant (cured) cup test 
  17 

Loctite pipe sealant 
Type PS/T, Anaerobic sealant 

(cured) cup test 
  20 

Loctite pipe sealant Type PS/T, anaerogic organic  4204  

Loctite pipe sealant 
Nuclear grade PST, anaerobic 

organic 
 6944  

Molykote 321 Mo S2  fluorocarbon spray 427+   

Molykote 321R Bonded MOS2  2702  

Molykote Z Mo S2  dry 260   

Molykote Z Powder Pure MOS2  1709  

Molykote® Z powder MOS2, cup test F   45 

Nujol Oil Mineral HC  10930  
Poly(methyl 

phenylsiloxane) 
Silicone Grease, Cup test   26 ± 1 

Thread seal No. 121 PTFE Pipe Tape 427+   

Tribolube 13C® PFPE grease, Cup test F   DNP 

Gaskets 

Blue Gard 3000 
Garlock Co., Arimid/Buna N 

Gasket 
 3047 30.5 ± 0.5 

Blue Gard® 3200 
Garlock Co., Arimid/Buna N 

Gasket 
  31 

Blue Gard® 3400 
Garlock Co., Arimid/Buna N 

Gasket 
  52 

Blue Gard® 3700 
Garlock Co., Arimid/Buna N 

Gasket 
  53 

Durabla gasket Asbestos in GRS binder  1600 28.0 ± .5 

Garlock 7021 gasket Asbestos/GRS  1820 27 

Garlock 900 gasket Asbestos/GRS  1676  

Garlock 900 gasket Asbestos/GRS  1869  

Gore-Tex® Expanded PTFE  1431  



Generic Material or Trade 
Name 

Description AIT (oC) H of C 
(cal/grm) OI (%) 

 

Grafoil GHE 
flexible graphite with SS tong 

metal interlayer 
400+   

Grafoil GHR 
flexible graphite with SS tong 

metal interlayer 
400+   

Gylon Fawn Filled PTFE  1069  

Elastomers 

Aflas® copolymer of TFE and FKM 254 5940  

Buna-N (Nitrile Rubber) Butadiene-acrylonitrile  5400 18 

Butyl Rubber 
copolymer of isobutylene and 
small quantities of isoprene 

208 10789  

EPR Rubber ethylene-propylene rubber 153 8833  

Viton A 
FKM, Copolymer of vinylidene 

fluoride and hexafluoropropylene 
268-322 3603 57 

Viton 77-545® FKM, Fluorocarbon rubber   78 

Viton B®, #V494-70 Fluorocarbon rubber   DNP 

Viton E-60C® 
FKM, Copolymer of vinylidene 

fluoride and hexafluoropropylene 
  60.5 

Viton® part #5103-32 
FKM, Copolymer of vinylidene 

fluoride and hexafluoropropylene 
  68 

Fluorel® 
FKM, Copolymer of vinylidene 

fluoride and hexafluoropropylene 
302 3400  

Hycar 1053 
nitrile rubber (copolymer of 
butadiene and acrylonitrile) 

310   

Kalrez® FPM elastomer 355   

Kalrez 1045 FPM elastomer  1565  

Kalrez 4079 FPM elastomer  2090  

Kalrez® 1045 FPM elastomer   DNP 

Kalrez® 1050 FPM elastomer   DNP 

Kalrez® 4079 FPM elastomer   DNP 

Neoprene® polychloroprene 258 6532 26.3 

Neoprene® Diaphragm nylon reinforced   29.5 

Neoprene GRT polychloroprene 166   

Nitrile Rubber, Generic 
Copolymer of butadiene and 

acrylonitrile 
173 9911  

Nordel (EPDM) Ethylene propylene rubber  9220 25.5 
Poly(methyl 

phenylsiloxane) 
Silicone Rubber (RT 560)  3705  

Poly(methyl 
phenylsiloxane) 

Silicone Rubber (RT 60)  3289  

Poly(methyl 
phenylsiloxane) 

Silicone Rubber (RTV 102)  4956  

Poly(methyl 
phenylsiloxane) 

Silicone Rubber (RTV 102)   23 

Poly(methyl 
phenylsiloxane) 

Silicone Rubber (RTV 560)   29 

Poly(methyl 
phenylsiloxane) 

Silicone Rubber (RTV 60)   28.5 



Generic Material or Trade 
Name 

Description AIT (oC) H of C 
(cal/grm) OI (%) 

 
Poly(methyl 

phenylsiloxane) 
Silicone Rubber, Generic 262 4156 27.9–39.2 

Poly(methylmethacrylate) 
Epichlorohydrin rubber (ECO 

Rubber) 
  18.5 

Polyvinylidene Fluoride Fluoropolymer   43.7 

Polyvinylidene Fluoride 
Kynar, Fluoropolymer, PVDF 

 
 3277 39 

Composites 

Epoxy/aramid composite Composite 217 6223  

Epoxy/fiberglass composite Composite  2495  

Epoxy/graphite composite Composite 258 7077  

Other Materials 

 Sindanyo CS51 Asbestos cement board   DNI 

 Transite Asbestos cement board   DNI 

 Turnalite TI 150 Asbestos cement board   DNI 

Asbestos Paper   <100 DNI 

Cerawool paper    DNI 

Fiberglass/cement board    DNI 

Grafoil Ribbon Packing Graphite  7580  

Kaowool Insulation Alumina/silica fireclay  25 DNI 

Kwik Flux #54    DNI 

Epoxy Cement Epibond 104 232   

Epoxy Compound 7343 resin, 7139 Catalyst   41 

 


