Seminar Kjemisk arbeidsmilj8tatus 2018
Clarion Air Hotel, Sola
5.desembel018

Eksos og ultrafine partikler
mer enn lungeeffekter

—~a
e f’
-"‘-'(

HalvorErlksteln

organisasjonssekretaer §

yrkeshygienike6YH
www.safeno


https://norskoljeoggass.no/om-oss/nyheter/2018/11/program-for-kjemisk-arbeidsmiljoseminar/

Hvem taler det; og hvem taler det ikke?

Arbeidstakeren tar all risiko for manglende kunnskap om helserisiko. De som setter kravene til
arbeidsmiljget og neglisjerer kunnskap og forebyggende tiltak tar selv ingen risiko, men overfarer

konsekventfritt all risiko til arbeidstakeren.

.

Det er ille & miste jobben fordi arbeidsoppgavene er tatt fra en -
Men det er verre 3 miste jobben fordi arbeidet har tatt helsa

- Dattera mi har aldri sett en far
uten helseproblemer

Slaende likheter mellom skadde Qiloter oq
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Hvor lenge holder helsa?
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Levealder og statistikk

Alkke statistikk for nar sykdom
utvikles

ATar ikke hensyn til at mange

sykdommer har fatt bedre
pehandling og dermed forlenger
evealderen

~ Alkke statistikk for hvilken sykdom
som opptrer og om den kan knyttes
til spesiell eksponering eller

~ yrkesgrupper

angrnene
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Det er mye bra | kiemikalieprosjektet, men de
klemisk skadde ble ikke inkludert

Kjemisk arbeidsmiljo

i den norske petroleumsindustrien

http://norskolieoggass.no/Global/Kjemisk/Kjemikalieprosjektet®8z2Q0oppsummeringsrapport.pdf
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A Work Group Report on Ultrafine Particles (AAAAI) Why
Ambient Ultrafine and Engineered Nanoparticles Should Receive
Special Attention for Possible Adverse Health Outcomes in
Humans
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UL Environment

Abstract

Ultrafine particles are airbome particulates of less than 100 nm in aerodynamic diameter.
Examples of ultrafine particles are diesel exhaust particles, products of cooking, heating and wood
burning in indoor environments, and more recently, products generated through the use of
nanotechnology. Studies have shown that ambient particles have effects on
both the cardi lar and v systems, including a higher incid of atherosclerosis
and the exacerbation rate of asthma_ Ultrafine particles have been found to alter i tatro and i
7o responses of the imnmime system to allergens and may also play a role in allergen
sensitization. The infl y properties of ul particles may be mediated by a number of
different mechanisms, including the ability to produce reactive oxygen species, leading to the
generation of pro-inflammatory cytokines and airway inflammation. In addition, because of their
small size, ultrafine particles also have unique distribution characteristics in the respiratory tree
and circulation and may be able to alter cellular fimetion in ways that cireumvent normal signaling

int requests: Andre Nel. MD, 10833 Le Conte Ave, 52-175 CHS, Los Angeles, CA 00005, ANel@mednet ucla edu; Ning Li,
PhD, 1120 Farm Lane — B43, East Lansing, MI 48840, lininz3 @msu edu.

Poblisher's Disclaimer: This is 2 PDF file of an unedited manuscript that has been accepted for publication. As a sarvice to our
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the resulting proof before it iz published in its final cimble form. Please note that during the production process emrors may be
discovered which could affect the conent, and all legal disclaimers that apply to the journal pertain.
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Particle Sources
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Ultrafine partikler < 100 nanometer
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Figure 3.

: - s '; The particle size classes: coarse mode, particles larger than about 1 pm mainly produced
partlcles R ~Human hair N7 by diminution processes; fine aeresel, particles smaller than about T pm mainly built up
=10 micromeires j 50 3 by nucleation, condensation and coagulation; nucleation meode and ultrafine

3 2 , SN rmcrpmetres aerosol, particles smaller than about 100 nm; nanosized aerosol, particles smaller

in diameter < in diameter- than about 20 nm; very very small aerosel, particles smaller than about 5 nm, parti-
: cle behaviour dominated by surface effects, total number of molecules less than 500, mel-
ecular size aerosel, particles smaller than about 1 nm, less than 10 melecules in the par-
ticle. Reproduced from Preining [1998).

https://interestingengineering.com/dutcigroup-createsoutdoor-vacuunmcleaner
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Genano Air Purification Technology HEPA filter renser ikke luften for
ultrafine partikler!

0,001 um/1nm Captures particles
MOLD TOXINS  down to 0,003 ym | g
When HEPA Is Not Enough
0,01 um ' T a The biggest health risk in the air we breathe is related to
'VIRUSES & / ' ultrafine particles and hazardous gases. These

substances are able to penetrate to the bloodstream
throughalveolesin our lungs. The smaller the particle,
the deeper it will be able to penetrate in our lungs.

ULTRAFINE PARTICLES . e
<0, 4/pm o AR POLEUTION

These kinds of impurities are, for example, mold toxins

0.1pm and particles from polluted outdoor air.

Captures particles

~

ADOIOULIDD]

=
downto 0.3 um m Removing them is not possible with traditional HEPA
O filters.
p
1pm BACTERIA D Sy I yoge@dvantage is the unique air purification
method that can eliminate microbes and remove
FINE PARTICLES particles down tananosize
<2 ym The technology has been scientifically tested down to 3
nanometer size particles (PM 0.0G30enano
10 pm Technology removes 99.5 % of even the smallest of the

POLLEN particles. Compared to standard HEPA filt@S y | v 2 Q&
purification performance is a 100 times better in terms

of particle size. In addition, Genano also eliminates the
microbes instead of just collecting them.

100:1m | Particle removal efficiency is often a misleading
parameter when comparing air purifiefBhink which is
more important ¢ to remove 0,3 micron particles with
o5 AGEL0 99,99 % efficiency or to remove 0,003 micron
1 mm particles with 99,5 % efficiency?

http://genano.com/productsand-support/air-purification-technoloqy/
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Ultrafine partikler kan entre hjernen

Ultrafine partikler kan gi giennom olfaktoriske nevroner

betennelsesreaksjoner i blodarene

I IS makes them less sensitive to the chemicals — and messages — they need to detect.

Damage occurs because many
nanoparticles contain what chemists
call free radicals. That means some of
their molecules contain an atom with
an unpaired (missing) outer electron.
This makes them unstable. In search
of amate for its lone outer electron, a
free radical will swipe an electron
from some other molecule. This theft
transforms the radical into a stable
molecule again. In the process,
though, its victim now becomes a free
radical. As each victim steals an
electron from some neighboring
molecule, new free radicals form.

The ongoing chain of electron-theft
will damage molecules. It can even kill
cells. This happens in the lungs and in

tha hrain Tha imnart nf nannanartirlac
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|
Narrowed  Plaque
artery

In a healthy artery (top), blood can flow freely. Inflammation
triggered by nanoparticles can lead to hardening of blood vessels
(bottom). Inflammation can slow — or eventually block — blood

flow and foster the build up of fatty plaque.
NHLBI/WIKIMEDIA COMMONS

But owing to their super-tiny size,
nanoparticles can hijack that
connection. Scientists had known
about this route into the brain since
the 1930s (when they realized the
polio virus could exploit it).
Nanoparticles, at less than one-
thousandth the diameter of a human
hair, are about the same size as a
virus, Elder explains. And just as that
small size allows viruses to slip across
the blood-brain barrier, it also allows
nanoparticles to enter olfactory
neurons.

Moving along these sensory neurons,
nanoparticles travel straight into the
brain by way of mitral cells. Scientists
don’'t know yet what happens in the
nerve cells that allows nanoparticles
to travel along them, as if along a
highway. Scientists do know, however,

Nanopollutants can hijack olfactory nerve cells and enter the
brain by way of the olfactory bulb. That bulb is highlighted here as
a yellow netlike structure coming through the ceiling of the nasal
cavity. Earlier work showed the polio virus can use the same

pathway.
PATRICK J. LYNCH, MEDICAL ILLUSTRATOR/WIKIMEDIA COMMONS (CC BY 2.5)

https://www.sciencenewsforstudents.orqg/article/nanair-pollutants-strike-blow-brain
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«Ultrafine particles

I : - . Up next
n An undercover investigation reveals air e
I} quality onacruise ship deck could be
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Hva har oljearbeidere, flypassasjereflgmannskap
felles?

Turbinoljedamp

Yﬂu TUhe us airways smoke in cabi

US Airways Flight 432 Phc ™~

b Liker ' Legg til i Del o 37 967 fil%]

http://www.youtube.com/watch?v=AZgeA32Em?2s
http://www.youtube.com/results?search query=aerotoxic&page=1
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Is a Cumulative Exposure to a Background Aerosol of Nanopar-
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/-Ah stract

We prazent strong evidence for the prezence of zerosols of Nano-particles (also termed Ulrafine Particles (UFP:) i asro-
sol science) in the breathing air of pressunzed aireraft using engine bleed air architecture. The physical and chemical nature of
engine oils and the high temperatures attamed in aircraft jet engines (up to 1,700°C in the oil circulation and up to 30,000°C m
the bearmgs) explain why UFPs are to be expected. & discussion of il seals used in gas turbine engmes concludes that they wall
permit UFPs to cross them and enter the breathing air supply, in conjunciion with 2 complex mixture of chemicals such tnaryl
phosphates which are neurotoxie. A consideration of the toxicology of Nano-particles concludes that thewr confinmal presence
over a typical working Lifetime of up to 20,000 kours m awrcrew will predispose them to chromic respiratory problems and will
.\fxaceﬁ:zte the translocation of neurotoxic substances across the bloed brain bamier.

A

Boeing 787 (B787) model which has reverted to the earlier oncept

Kevwords: Aero Gas Turbine Engines; Aerotoxic Syndrome;

https://gavinpublishers.com/admin/assets/articles

Avluftingfra smgresystem
tilfarer omgivelsene ultrafine
partiker fra smgroljen.
Ultrafine partikler gir nye
toksikologiske mekanismer

pdf/1519819962new_article pdf2072382190.pdf
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Effekter av turbinoljer og helseutfall. (Offshore eksponering-sdk&n Statfjord»)
AEROTOXIC SYNDROME: A NEW OCCUPATIONAL DISEASE?

Susan Michaelis?, Jonathan Burdon?, C. Vyvyan Howard?
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ABSTRACT

Background: Cancarns relzlad 1o adverse
health effects experienced by aircresw == posad
ta aircraft contaminated air have been angaing
tar over & decades. Unfiltered braathing

airis supplied to the cabin via the engine
compressor. Tha likelingad 1hat oil leaking
aver the engine oil seals may 2nler the cabin
air supply has prompted continuing debate
about the hazards associated with axposura
ta neurataxic substances and 1o the tharmally
degradad or pyrolysed mixture. In this sledy,
we undariook an in-depth investigation

af aircrew imealved in suspacted aircraft

contaminaled air events.

Methods: Tera stidies wara conducted to
ravisw the circumstances and symptoms of

a cohart af aircrew waerking in the pressurized
air emvironment of aircraft. A table of effacts
was then usaed far calzgarizing symplams and
rewigwing other savrces of data relatad 1o
aircraft fluids and ssleciad plher conditions.

Reszults: Bolh acute and chronic eposeres
ta nevrglac and awide ranga of tharmally

degraded substances wera canfirmed, alang
with a clear patlarn of acute and chranic
adwarse affacts. The lalter wara supparted
by mediczl findings and diagnoses, notably
imvalving the neuralagiczl, neurabehawiorral
and respiralary syslems.

Conclusion: A clear cause and effect
relationship has been identified linking the
symplams, dizgnosas and findings 1o the
accupational erviranment. Bacognition af this
nesw accrpalional disorder and a clzar madical

imrestigation prolocol are urgently neaded.

Keywardz: AEROTOXIC SYMDROME, AEROTORICITY, CABIN AIR CONTAMINATION, CABIN AlR QUALITY, JET ENGIME OILS, OIL

FUMES, TCP

INTRODUCTION

In 1955, the first civilian aircraft adopted the military
practice of bleeding unfiltered air {so-called bleed

air) from engine compressors to supply the cabin
ventilation system. Adverse effects on crew exposed
to low levels of synthetic jet engine oil leaking over
the il seals were soon observed (i It was promptly
recognized that air bled from the engine compressors
was contaminated via internal engine oil leakage
into the compressor air (2). Hydraulic and de-icing
fluids may also contaminate incoming engine air

Turbine engines utilize synthetic lubricants that
generally include an ester base stock {gg5e), a wide

Military studies found that the baze stock of engine

oils produce a wide variety of toxic substances as
temperaturss increase {i.e. when pyrolysed) (2).

variety of triary] phosphates (TAPs), organcphosphate
(OP) anti-wear additives (around 3%), amine
antioxidants and proprietary ingredients (1-2%). The
commercial formulation of the OF additive is generally
cited as tricresyl phosphate {TCE). Exposure of such
substances to extreme temperatures generates a large
number of pvrolvsed compounds and hvdrocarbens.

Uendelig mye ny kunnskap , men den blir ikke anvendt
Eame——n

Cwer the last 2 decades, many ad hoc air-monitoring
studies have been performed during normal engine

PR PR .1 BN B R T, Pl N TP T,

http://www.euro.who.int/__data/assets/pdf_file/0019/341533/5_OriginalResearch_AerotoxicSyndrom_ENG.pui
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CONTAMINATED AIR

""Guidance for aviation workers."
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Aerotoxic Association

Supporting those affected by Aerotoxic Syndrome
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“The issue of toxic cabin air is so serious that our cabin embers are likening it to the
npact of asbestos in the building industry. Continuing to under the carpet will not we
Howard Beckett, Unite the UNION E> re

http://www.aerotoxic.orq/
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Tekst og foto: Halvor Erikstein

Over alt pa en plattform eller et

landanlegg er det aviufting (venter) fra
maskineri og prosessutstyr, Det er gjort
lite for at det skal bli tatt hensyn til slike
forurensningskilder selv om det som
forurenser kan gi alvorlige helseskader.

Kanskje er det aviufting fra
J ul

til turbinene, aviuf
fra tanker eller avsug fra en eller annen
prosess hvor det benyttes kjemiske

forbindelser. ventene er gjerne

plassert med utblising | subemannede
omraders og det er alitid en vind som

fierner forurensningen, Det er lite

tatt hensyn til at ogsa slike omrader
trenger inspeksjon og vedlikehold,

og det medforer et lengre opphold i
forurenset omrade. Det kan ogsd vare

meget kreftfremkallende forbindelsen
benzen. Det er i tillegg mange andre
helsefarige forbindelses som kan
utsette omgivelsene for skadelig
eksponering. Fra turbinene |uftes det
ut ulike nevrotoksiske organofosfater
samt en cocktail av forbindelser

fra den syntetiske smereoljen og
nedbrytningsprodukter.

Regelverket er helt klart nar det
gielder kartiegging av kjemisk

f ol .
§38 aKjemisk helsefaren vises
det til arbeidsgivers pliktet
Arbeidsgiveren skal sikre at
hel lig; kjemisk eksponering

Hva kan komme ut fra

ved lagring, bruk, hindtering og
hending av kjemikalier, og ved
beid: Of, Prosesser som

avgir kjemiske k unngas,

atutblisingene skjer p omedder som

en ma passere til og fra arbeid.

store mengder av eksempelvis den

it innretningsforskriften § 15.

Vimener mangelen pd kartlegging

av utslippsmengder og mangel pi
risikovurdering av kjemisk helserisiko
hvor det ogsa blir tatt hensyn til de
reelle arbeidsoppgavene i et omride,
er uholdbar. Nir en ikke kjenner

ogk jonen

av arbeidsmiljeforurensningen betyr
detaten heller kan vite hva slags

yr som gir rett besky
Vimener at alle aviuftningspunkter

ma merkes og volum av utsllpp og
jon av f bli
kartlagt.
Halvor Erikstein
halvor@safe.no
Telefon: 928 10 398
DO

¢ rettferdig arbeidstiy RINA3

TR BRI
OLJEDAMP
{FRA 27 KOMPR.
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http://www.safemaqgasinet.no/201701/merkingtslippspunkthvite-dampenrare-lukten-vet-syk/
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Equinorg ikke bare nytt navn, men ogsa ny vilje til a gjagre det rette”
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-~ - Vanlig med synstap og
. lammelser

8 av 25 fikk MS-symptomer pa
Statfjord A

S T e g e (T

A - Skulle det bli vitenskapelig dokumentert klare sammenhenger

mellom arbeidsmiljget pa Statfjord A og helseskader, vil vi selvsagt®
ta tak i denne nye informasjonen.

n

A Statoil har forstéelse for at Harry Brevik og hans kolleger ikke er
tilfreds med at denne saken har pagatt i snart 15 ar, men det er i
lgpet av disse 15 arene ikke pavist noen kjent sammenheng
mellom symptomene og arbeidsmiljget pa Statfjord A, sier
Informasjonssjef GefGjervani Statoil. (Dagbladet 12.12.2006)
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Luftfarten har akseptert at turbinoljer medfarer en helserisiko
og sikkerhetsrisiko og ma kontrolleres.

CEN/TC 436 «Project Committe€abin Air Qualitgn
commerciahircraft¢ Chemical Agents»

DECISION BT 66/2014

Subject: Creation of a new CEN/TC ‘Project Committee - Cabin Air Quality on commercial
aircraft — Chemical Agents’

BT/TCMG, on behalf of BT,
¢ having considered

the proposal for a new field of technical activity submitted by AFNOR as included in BT
N 9662 and circulated as draft BT C83/2014;

the voting results and fundamental disagreement from DS thereon and subsequent
discussions at the 51% BT/TCMG;

that the following members have expressed commitment to participate:
AFNOR, ASI, NBN, NSAI, DIN, SN, SIS and BSI;
e decides:

to create a new Project Committee, CEN/TC 436 'Project Committee — Cabin Air
Quality on commercial aircraft — Chemical Agents' to develop a European Standard or a
set of standards dealing with the quality of air on commercial aircraft concerning
chemical agent such as: bleed-air, environmental control system (ECS) processed air,
cabin air;

that the Project Committee shall report after each meeting to the CEN Technical Board;

that any proposed deviation on the part of the new Project Committee from the
provisions in the Form A, be reported to CEN/BT for endorsement;

to allocate the Secretariat of CEN/TC 436 to AFNOR;

to ask the new CEN/TC 436 to submit its programme of work for BT approval by 2015-
06-30.

This decision is applicable as from: 2014-12-16




Gullpensjon til de
som slutter frivillig,
mens de som har
fatt helsa gdelagt
pgajobben blir

overlatt til en ensom
kamp mot
forsikringsindustrien

For dyrt a gjare opp




