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“If this works we're going to be rich!”

Organofosfater
benyttes i oljer,
plantevernmidler,
som
brannhemmende
tilsetning,
stridsgass, og mye
mye mer



BL‘\LPE\_ The Britlsh Adr Line Pilot's Assocoation

Protect Your Office in the Sky
REPORT ALL CONTAMINATED AIR EVENTS
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THIS LEAFLET CONTAINS IMPORTANT HEALTH AND FLIGHT SAFETY |

NFORMATION .
B . SE %

-

* REPORT ALL FUME EVENTS TO
YOUR AIRLINE AND BALPA.

* USE OXYGEN AS A PRECAUTIONARY
MEASURE IN ALL CASES OF
SUSPECTED COCKPIT AIR
ABNORMALITIES IRRESPECTIVE
OF SEVERITY OF EVENT.

* ADVISE YOUR DOCTOR AND BALPA OF
ANY MEDICAL EFFECTS FOLLOWING
A CONTAMINATED AIR EVENT, IN
CONFIDENCE, TO HELP THIS PROJECT.
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CAA Occurrence Report : 200408975

Flight crew incapacitation due to possible air quality problem within the aircraft.

...during cruise, the P2 felt unwell (faint and breathless with shaking hands) and
oxygen was administered for the last 20 minutes of flight. The P1 also had a headache

with flu symptoms and confirmed to be in a state of euphoria, although successfully
landed the aircraft (whilst operating as single crew)’

Details of this incident were not entered in the aircraft technical log.




CAA Occurrence Report : 200106202

Metallic chemical taste and smell in flight deck atmosphere. Flight crew feltill
effects in flight but were incapacitated on ground.

P1 felt slightly *euphoric?, “light-headed™ and *uncoordinated” on final approach

and taxi in - slight errors of judgement and garbled speech also occurred during
taxi in. Both P1 and P2 felt unwell during turnaround and did not operate
return sector.




«Bilde hentet fra AOPIS: ”Contaminated Cabin Air — An Ongoing Health and Safety Issue, 2003” www.aopis.org
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 Inhalasjon av gass og
aerosoler gir rask
pavirkning av hjerne og
nervesystem.

« Kompleks blanding av
oljekomponenter og nye
forbindelser dannet ved
termisk dekomponering

* DEN AKUTTE
FORGIFTNINGEN
KAN IKKE KOMME
FRA TCP DIREKTE

nalaiide hentet fra AOPIS: ”Contaminated Cabin Air — An Ongoing Health and Safety Issue, 2003”


http://www.aopis.org/

To viktige additiver til bl.a
MILSPEC 23699

i
6 ) — 1%
\rf‘( . Tﬁ N-phenyl-1-napthylamine
Mo bil Mobil 3%,
Jet al Jet Ol i Tricresylfosfat (TCP)
10 1somerer
(TOCP, DOCP, MOCP,
TMCP, TPCP, DMCP,
£ 2 DPCP....... )

«Bilde hentet fra AOPIS: ”Contaminated Cabin Air — An Ongoing Health and Safety Issue, 2003” www.aopis.org



Chemical structure:
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TOCP en av mange

ppm Relativ toksisitet

. TOCP 0,005 1
DOCP 6 5

.« MOCP 3070 10

waBilde hentet fra AOPIS: ”Contaminated Cabin Air — An Ongoing Health and Safety Issue, 2003” www.aopis.org
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FIGURE 1
Gas chromatograph scans of two turbo jet engine oils and their
volatile products produced at 325 .

* MIL SPEC 23699

Sammenligning av to
oljer som mater
samme spesifikasjon

Oppvarming 525 C

C. Van Netten and V. Leung
Appl.OccEnv.Hyg
Vol 15(3)277-283,2000



Eksempel pa omdanning under hoy temperatur.
Hvor mange andre slike mekanismer finnes?

'ﬁ Trimethylolpropane phosphate (TMPP)

bicycloorganophosphate

« Combustion of the lubricant can form a potent convulsant

trimethylolpropane phosphate, TMPP.
+ EEG measurements reveal TMPP-induced epileptiform

activity in animal models.
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TMPE TCP TMPP

“Compound T" was provided as an unknown to Prof. Gross
as a blind sample.




AML. IND. HYG. ASS0C. J_ 54{10)-584-562 (1993)

EVALUATION OF SHIPBOARD FORMATION
OF A NEUROTOXICANT
(TRIMETHYLOLPROPANE PHOSPHATE)
FROM THERMAL DECOMPOSITION OF
SYNTHETIC AIRCRAFT ENGINE
LUBRICANT

J. Wyman®
E. Pitzer"
F. Williams*
J. Rivera
A. Durkin®
J. Gehringer
P. Servé*
D. von Minden
D. Macys

"Naval Medical Research Institute Detachment (Toxicology), Building
433, Area B, 2612 Sth St., Wright-Patterson Air Force Base, OH
45433.7003; "Lubrication Branch, Aero Propulsion and Power Direc-
torate, Wright Laboratory, Wright-Patterson Air Force Base, OH:
“Navy Technology Center for Safety and Survivability, Chemistry Di-
vision, Naval Research Laboratory, Washington, D.C.; ‘Chemistry
Dept., Wright State University, Dayton, OH,

MIL-L-23699 lubricant produces TMPP under laboratory

2 g . ol - 5
MIL-L-23699 Iubricants that are composcd p{m: ipally of conditions, bul this product has not been detecred in the
trimethyiolpropane iriheptanoate (TMP) and tricresyl phos- workplace following actual fires. This study has examined
phate, (TCP) Bave: beent-shown 10 forw:a nexroloxicant, whether TMPF is produced during an actual shipboard fire
oy 1 T [ j T cl e
mm::af.ﬁ_vhn‘p mpr.rrm phosphr.zrrl ”M{Jf ) ff!f”"!: 'r""m""'"\_“ by placing the synthetic lubricant in a fire environment
andlar combustion. Mechanistically, TMPP !II thought to ir- aboard the ex-U.5.5, Shadwell, Mobile, Alabama. Both bia-
!!-ppp'\}bh inhibit the GABA-mediated Iﬂ-‘ﬂh”(!r_\- response r'r.!_;:r'{'al’ and chemical analyvses were pn'ﬁurmra' on the ther-
rerehy . ; A gl ic seizur "
and d':“ ¥ 'r;“;fm L{‘:”P‘: tife :”’T""m" ”::” seizures with mally decomposed lubricant to ensure detection of the
Ovaisions followed by. deam, Thsmal. décompasition of neurotoxic material. Under the conditions of this study, the

formation aof TMPP during a shiphoard fire was confirmed.
This work was published in part in the 1992 Safety and Envi- The implications of this finding for safe management of post-

ronmental Protection Subcommittee Meeting Proceedings, fire cleanup are discussed.
C'PIA publication number 588, Chemical Propulsion Infor-
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BP Turbo Oil 25, 2197, 2380,
2389

2. COMPOSITION/INFORMATION ON INGREDIENTS
 Chemical Composition Synthetic base stock. (90 - 100%)

» Tris(methylphenyl) phosphate CAS No. EINECS No. 215-548-8
(<3%) 1330-78-5

* (contains <0.1% ortho isomer)
* Mixed aromatic amines (<5%)
« Hazardous Components

 No component is present at sufficient concentration to require a
hazardous classification.

Halvor Erikstein, SAFE



Standard equipment:
3 turbines for power generators
2 turbines for pumps/compressors




Exhaust pipes from turbines
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Same engines but different environment

Outside, cold air, high
air flow

Indoor, ”high temperature”,
limited airflow, running for more
than 1000 hours without stopping.
Much more tolerant to increased
o1l consumption and leakages







Bleed air
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iy, Surface temp
,,,/ 500 — 700 °C
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BLEED AIR

= @
"A* BEUIMP "B ST

= Fltber Typee Beari

Bearings: The
leaking points

On some
offshore
installations,
the bleed air 1s
used as
Instrument air
and as
breathing air
for respiratory
protection



”The Sump Philosophy™

Halvor Erikstein, SAFE



Bearing #1, 2, 3, 4

Turbin

Compressor Diffusor
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Sump vent The lubrication of bearings
ha 8 Mian
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Sump vent into the exhaust. Earlier routed ”out”
\ 4 sump

=8 Polp oy OIL - STANDARD

S FLOW - 15 GPM
PRESSURE - 50 PSI AVG
Eiﬁg%mmﬂ CLEAMNABLE FILTERS:

SUPPLY - 10 MICRONS

SCAVEMGE FILTER

—

MANIFOLDED
LUBE SUPPLY

Cavity drain;
To the floor under
the turbine inside

the hood!
SCREEN
ACCESSORY
GEARBOX, LUBE AND
SCAVENGE PUMP

All seals leaks, but the amount varies

i
}

r 4 Vent
oil tank

LUBE IMLET




Turbine hood and generator layout
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Inside the turbine hood
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' Dgsa her er det mar-lgle p'msleHe rer
Many pipes and hoses
= which may leak.This area
must be inspected while the engine ¢
1S running.
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S In51de the turbme hood
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Inside the turbine hood

Always some o1l leakage and o1l to

be removed, sometimes >50 liters
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The vacuum cleaner| |
creates aerosols







Outside
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Thermal degradation of lube o1l

* Some areas may have temperatures exceeding
500 °C

e This temperature will create thermal
decomposition of the o1l components

* Some of degradation products will be much more
volatile and be vented out into the sump vent.

* One must expect that new compounds will be
created by different chemical reactions.

Halvor Erikstein, SAFE



Volatile Vent system
compounds
from
breakdown of
oil
components:
Inhalation
Skin uptake

Locally, very
hot surface

Lube o1l

Local thermal

degradation
of lube o1l
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Hot zones _ |
Frames, Bearings, and Sumps

Halvor Erikstein, SAFE
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Frykter ukjent yrk

Harry (56) og
tre kolleger ble
odelagt for livet

Harry Stiegler Brevik er overbevist om at
hamnog tre andre turbinteknikere fra Stat-
fjord A-platiformen har fatt helsa sdelagt
av turbin- og hydraulikkoljer | jobben.
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The 24 hours exposure
Other sources for organophosphourous

compounds

* The flame retardant Pyrovatex 1s used in
bedlinen and coveralls

— Many reports on itchiness from bedlinen

* Other oils and products with flame
retardants based on organophosphourous
compounds.

Halvor Erikstein, SAFE
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T3, NBSTRACT Waximam 200 wards) I

Vapor phase lubrication is a relatively new lubrication concept which shows excellent potential for high temperature
applications. One fluid which has received extensive evaluation is tri-cresyl phophate (TCP). When heated to the vapor
state, TCP undergoes repolymerization and possibly other chemical changes. TCP is known to have  toxic ortho-isomer
(TOCP). A single exposure to a neurotoxic organophosphorous (OP) compound cna produce damage to nerves after a delay
of 8 to 10 days. This condition is known as organophosphorus-induced delayed neuropathy (OPIDN), and is characterized by
axonal degenereation. OPs that cause axonal pathology interact with the enzyme NTE. Changes in the activity of this enzvme
NTE is the initial step in the delayed neurotoxicity response. Exposure to all triaryl phosphate vapor phase lubricants resulted
in NTE inhibition. The level of NTE inhibition generally accepted to be predictive of OPIDN in hens is 70% (1]; however,
hens were notably impaired three weeks after administration of OPIDN-inducing compounds when spinal cord NTE was
mhibited more than 40% {3). Additionally, NTE inhibition as low as 31% has been shown 1o be associated with development
of severe spinal cord damage in rats [3]. Thus, the threshold for OPIDN may well be below a 70% inhibition of NTE.
Exposure to these lubricants in the vapor phase inhibits NTE. Thus, the process of vaporization is causing a change in the
compound, resulting in the potential to produce neurotoxicity. Therefore, caution mus be used when working with triaryl
phosphate vapor phase lubicants. |

14. SUBJECT TERMS
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The absence of proof, 1s not a
proof of absence

Halvor Erikstein, SAFE
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