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AcloAoynon Twv EpyaoTtnpiakwyv Kivouvwy

O 4 Baokeg ApxEG tnc Ao aAeioc:

1. Avayvwpilw toug Kvduvoug

2. AfloAoyw-EKTLuw TO HEYEOBOC TWV KIVOUVWV
3. EAaylotomolw 1o pEyebocg twv Kvduvwy
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. Mpoetowpalopal ywa va OVTLUETWIIOW KOTOOTACELC EKTAKTING
avayKng
Ta epwtipata nov Ba arnavinBouv sivat:
- Nowoc anodacilel Tt eivat acpalec?
- Nwc¢ npoodlopilovpe Tt eivat acpalec?
- Nwc o kaBevac aéloloyei dtapopetika Tov KAOE Kivouvo?

- Nwc¢ anodaocilw Tt eivat acPpaAég otav oxedialw £va KawvoupLo
neipapa?



AcloAoynon Twv EpyaoTtnpiakwyv Kivouvwy

Three researchers were synthesizing a series of new chemicals called
bicycloheptadiene dibromides. These compounds had never been made
or previously been reported. During their work to prepare these
compounds, these chemists were exposed to these compounds but the
extent of exposure was not reported and was probably unknown.
Nevertheless, two of the three researchers developed similar pulmonary
disorders that were fatal. The third scientist became sensitized to these
compounds. Further research with these compounds was discontinued.
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AcloAoynon Twv EpyaoTtnpiakwyv Kivouvwy

APKETEC KOBNUEPLWVEC SpaOTNPLOTNTEC EUTMEPLEXOUV KATOWO Kivduvo:
obnynon oavutokwntou, ANYn bapuaKwyY, TEPTIATNUOA OE OKAAEC,
Aeltoupyla mupnvikou epyootaciou, KTA.

Ta epyaotrpla xnueiog dev amotelovv eaipeon. Ol XNULKEC OUGLEC KoLl
0 EPYOLOTNPLOKOC EEOTIALOMOC TTEPLAQUBAVOUV OPKETOUC KIVOUVOUG.

Ta moAalotepa xpovia ta epyooctipla xnueiac dev Atav kaBoAou
aoPaAnc xwpog epyaciac.

YApepa SLAOETOVE TIC AMAPALTNTEC YVWOELG KOl TA KATAAANAQ pEoa
ylo va. eAayltotonoloouvpe (aAAd oxL va e€aAeipouvpe MANPWCE) TOUC
kKwwduvouc.

O povocg tpormoc yia va e€adeipouvpe MANpwc tov Kivduvo eival va punv
KAVOULLE TimoTa.

Elvatl onpavtiko va afloAoyoUHE TOUC KIVOUVOUC LE VO CUCTNOTLKO
TPOTMO WOTE vo yivovtol KaAUtepo  katavontoi kKat va
gAaylotonolouvtal.



E¢iowon lNpooodlopiopou Tou
Emitredou Tou Kivouvou

Eninedo Kwvduvou =
(ZoBapotnta tou Kivéuvou) x (MBavotnta €kBeong otov Kivdéuvo)

Entinedo Kwwduvou ano énAntnpioon pe CO:
(MoAU coPapoc kivouvog) x (Mikpn miBavotnta €kBeoncg av n dLaAn
TIOPOLUEVEL KAELOTH)

Eninedo kwwduvou otnv avtidpaon: NaHCO,; + HCl - NaCl + H,0 + CO,
(Mwpog kivbuvog amo tnv ewonvon CO,) x (MeyaAn mBavotnta
ekAuong kot ewomvorg CO,)

Elvoll onpavTiko val KATOLVONOOUE OTL TO EMMESO TOU KvdUVOUL gival
OUVOUAOMNOC auTWwV TwV duo mapayoviwv. Mo vol To LELWCOUE:

MrmopoUuE va HELWOOUKE Tn cofapotnta Tou Kwvduvou:
1. AvtkaBlotwvtag Evav eUdAekto SlaAutn He €va N eVPAEKTO
2. XpNOLUOTIOLWVTOC ULKPOTEPEC MOCOTNTEC avTldpaotnpiwyv

MrmopoUpue va HELWOOUKE TNV iBavotnta £€kBeong otov Kivduvo:
1. EtaAeidovrtac mARpwCE TI¢ mBaveg mnyec avadpAeénc



Meiwaon Tou EmitTrédou Tou Kivouvou

H mBavotnta €k0eonc o€ €vav Kivbuvo s€aptatal ano 3 mapAayovTEeC:

1. Nw¢ XPNOLUOMOLOUHE TA XNMULKA

Tt €omMALOMO XPNOLUOTIOLOUUE OTaV EPYalOMAOTE ME €TLKivouva
XNULKA: armaywyo, golve box, cwoTEC TPAKTIKEC.

TL Tpoowrilkd eomAlOpO  aodoaAelag  XPNOLUOTIOLOUUE:  yaAvTLa,
gpyaotnplakn modLd, paoka, KTA.

. NMwc eAéyxoupe to puciko mepLBaAAov

NepAapBAVEL TIC YVWOELC KAl TLC LKAVOTNTEC WOTE va AapBavovtat oAa
TOL atapoitnTa HETpA tpoAnync.

ATopakpUvw miBaveg mnyec avadpAeéne, aocdaAilw cwotd TG PLAAEC
TWV 0EPLWV, EAEYXW TOV EEOTIALOUO YLOL TUXOV TtpoBARpaTa.

. Tn cupmepipopd Twv AAAwV avlpwnwv

To avBpwriivo AaBo¢ unopei va mpoAndOet aAAd oxL va e€aAeldOeL.

2T0 gpyaotnplo dev epyaldopaote povol pog, to Aabog kamolou aAAou
uropel va mpokaAéoel BAAPN og pag.



[ToooTikotroinon Tou ETitrédou Tou Kivouvou

Probability of exposure to the hazard

Severity of hazard Very likely Likely Possible Unlikely Very unlikely
Catastrophic I I I 2 2

Extreme risk Extreme risk Extreme risk High risk High nsk
Serious I I 2 2 3

Extreme risk Extreme risk High rnisk High risk Medium risk
Moderate I 2 3 3 3

Extreme risk High risk Medium risk Medium nisk Medium nisk
Minor 3 3 4 4 4

Medium nsk

Medium nsk

Low risk

Low risk

Low risk

- ZoBapoc: coBapol TPAUUATIOMOL KOl CNUOVTLIKES UALKEC (NMULEC.

Kataotpodikoc: BavacLjuol TpaUOTLOMOL Kol TEPAOTLEC UALKEC {nNMULEC.

- MEé€tplog: emimovol Tpavpatiopol aAAd Oepamelolpuol Kol METPLEC
UALKEC {NLLEC OTO EpyaOTAPLO.

- ACAMOVTOG: HLKpOTpaUUOTIOMOL TTou &gV amattouv Latplkil dppovtida
KOLL TLEPLOPLOLEVEC UALKEC {NLEC.



[Mapaokeun dlaAupaTtog H,SO, 1M a1ro TTUKVO 0&U

Event (assumes no steps taken

to prevent event or wear PPE) Severity Probability Risk level Risk management strategy

Sulfuric acid spills on skin Moderate Possible Medium, 3 Wear arm-length butyl gloves; wear lab
while pouring and measuring coat, appropriate clothes, and shoes;
volume of acid use face shield; work carefully; know

what to do if a spill occurs. Use
secondary containment.

Sulfuric acid spills with other Moderate Possible Medium, 3 Work in a clear, uncluttered area without
reactive chemicals around other reactive chemicals. Use

secondary containment.

A bottle of sulfuric acid in Moderate Possible Medium, 3 Use a rubber bucket to carry the sulfuric
transit from a storage cabinet acid bottle; purchase acid in plastic-
to a hood drops and breaks coated bottle; know what to do1f a

spill occurs

Sulfuric acid vapors are inhaled Serious Very likely Extreme, | Work in a chemical hood; keep head out

of fume hood; know what to do if
some vapor 1s inhaled

Spattering occurs from mixing Moderate Likely High, 2 Add acid to water (not water to acid);
water into acid know what to do 1if acid spatters due to

incorrect mixing procedure

Sulfuric acid splashes in eyes Serious Possible High, 2 Wear face shield and splash goggles;

work carefully; know what to do if
acid gets in eyes




AcloAoynon Twv EpyaoTtnpiakwyv Kivouvwy

Otav to emimedo tou KwvdUvou €ivar oto 1, 2 | 3 mMPENEL va
AappBavovtot 6Aa Ta amapaitnTa LETPO WOTE Va LELWOEL.

H a&loAdynon Kot n EKTHNON TWV EPYAOTNELAKWY KWVOUVWV OtOTEAEL
UTTOKELUEVLKA aroyn.

O kaBgvag avthapBavetal kot aélohoyel tov Kivbuvo pe SLapopeTiko
TpOTIO.

To 6o ocupPaivel kal otnv kaBnuepwvotnta. Apketol dofouvtal ta
QEPOTIAAVAL KOl OXL TOL QLUTOKIVNTO TIOPQA TLC OTOATIOTIKEC OXETIKA UE TNV
aoPpAAEL TOUC.

Otav slpaote e€olkelwpevol pe kATl ouvnBwe dev 1o poBopaocte Kal
UTTOEKTIMOUE TOV Kivouvo Tou.

H eunepio eivat mapdAAnAa onUavilko Tpotépnua Kabwe kablotd
EUKOAOTEPN TNV avayvwplon mloavwy Kvduvwv mou dev eival UKo
avayvwpioluot.



Ti eival AOQaAEG?

O npoaodloplopnadc tng enkivduvotntac Baociletol:

1. 2NV OVTIKELWHEVIK avaAucon twv Kwduvwv PBaoclopévol o€
BBAloypadikda dedopeva, SDS, KTA.

2. ItnV MPOOCWTILKA Kpion tou kaBevag. Tu emimedo kwduvou rmou
elval SlatiBepevog va 6exBel o kabévac. Eivat dtadopeTiko yla to
KABe atopo (m.x. 0plo TaxuTNTOC, MOCOTNTA AAKOOA KatL odriynon).

Ti¢ neploootepec POPEC €ivol EUKOAOTEPO va OIOSELeElC OTL KATL
glvan emikivouvo ano ot va deifelc ot eivatl aodalsc.

Yridpxouv opKETOL VOUOL KOl KAVOVLIOUOL TTou oXetilovtal PE TNV LVYELd
Kol TNV aodaAela kat kaBopifouv to Tt eival aodaAEc.

Otav epyalOMOOTE ME KOLVOUPLEC OUGCLEC Kol aviidpaocelg dev eival
g€0KoAo va npocdlopilovpe To eninedo enikvduvotntag.

O OMOTEAECUATIKOC TIEPLOPLOMOC TWV KWVEUVWV £XEL MEYAAO KOOTOG OE
XPAMO KAl XpOvo (mpoyuatomnoinon ovtlildpaoswv o KPR KALpaka).
|6Laitepa onUavTiko poBAnua os Bropnxaviec (o xpovoc eival xpnua).



Biounxavikd Atuxnua atnv Ivoia

In December 1984 in Bhopal, India, there was an industrial incident that
killed 3800 people in one night, may have caused an additional 15,000
deaths, and injured as many as 500,000 people with 100,000 of those
injuries being permanent. This is considered to be the worst industrial
incident in history. What happened, and how did it happen?

The Union Carbide Company had a manufacturing facility in Bhopal, a city
with a population of 800,000, that synthesized pesticides using
methylisocyanate (MIC). MIC is a clear liquid with a sharp odor. The
boiling point is 39 °C. The LC,, is 5 ppm (Rat). This places it in Hazard Class
1. MIC is used as an intermediate in the synthesis of carbamate pesticides.
At 1 a.m. on December 3, 1984 a safety valve failed and released 40 tons
of MIC. Within hours, thousands of people had died and the city was
littered with corpses of humans and thousands of animals and birds. Local
hospitals were overwhelmed, in part because personnel did not know
what the toxic agent was. H3C
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Biounxavikd Atuxnua atnv Ivoia

Mati cuveRn to atuxnua?

With a BP of 39 °C, it is necessary to refrigerate the liquid when stored. The
electricity to the refrigeration units had been turned off to save money.

A faulty valve allowed 1 ton of water to mix with the MIC. A back-up
system to prevent water from entering even if the valve fails was not in
place. The addition of water causes a highly exothermic reaction and at
high temperature some of the MIC will degrade to hydrogen cyanide
(HCN).

A scrubber system to neutralize any escaping gas with a NaOH solution had
been turned off.

A system to ignite any escaping gas using a burning flare had been turned
off to save fuel.

A water-jet system that is used to capture any escaping gas had insufficient
pressure to reach the necessary height to capture the gas.

An alarm system was turned off after the release “to avoid causing panic”.



XpnoipotrolwvTag 1o GHS yia Tnv agioAoynaon Twv
XNMIKWYV TOCIKWYV KIVOUVWYV

Hydrogen sulfide, a very toxic gas, was being used in an experiment within
a chemical hood. The hydrogen sulfide gas cylinder was too large to fit into
the hood and it was attached adjacent to, but outside, the hood. The
laboratory worker detected the characteristic “rotten egg” odor of
hydrogen sulfide and tried unsuccessfully to find the source. He evacuated
the laboratory and called the health and safety office for help. The health
and safety team entered the laboratory using self-contained breathing
apparatus and finally found the leak at the valve of the cylinder. When
they could not stop the leak, they moved it to the outdoors and contacted
the supplier. After receiving further instructions, they used a wrench and
hammer to close the valve and stop the leak. The malfunctioning cylinder

was returned to the supplier.
CAUTION
H

29
POISONOUS GAS
MAY BE PRESENT




XpnoipotrolwvTag 1o GHS yia Tnv agioAoynaon Twv
XNUIKWYV TOCIKWV KIVOUVWV

- To éLeBveg evappoviopevo cuotnua GHS (Globally Harmonized System)
Taélvopel OAeg TG ovuoiec ocupdwva e Toug PUOLKOUC KvOUVOUC Kol
gKelVOUC yLaL TNV LYela Kat To repLBAaAlov.

- Elvat apketd moAUTIAOKO cUoTNUA KaBWC UTIAPXOUV TTOAAEC OUGCLEC KOl
apketol kivbuvol.

- Ol KOTOOKEUOOTEC KalL oL TipopnBeuteég elval umevBuvol ywa tnv
TaElvopnon Twv ouowwv BoolopEvol o€ yvwota dedopéva..

- To GHS avayvwpilel 16 katnyopiec duokwv KivdUvwy, 11 katnyopleg
KvOUVwV yLa TV vyeia kat 1 katnyopia reptBaAloviikwy KvdUvwy.

- To SDS Kot oL ETIKETEC MePLEXOULV Ta dedopéva tou GHS.
- Mwkpotepoc AplBuoc = YPnAotepoc Kivéuvocg

- H taéwvopnon cupdpwva pe to GHS kKaBLotd EUKOAOGTEPN TNV EKTLUNON
TWV KWvOUVWV pa XNULKAC Evwonc.

- Na napadeypa: pa ovoia pe LD,,=125 mg/kg moco enkivéuvn givar?



O1 11 Karnyopieg Tou GHS oXeTIKA pe TNV Yyeia

- 3
GHS rating system

Health hazards (hazard categories)
“Danger” Warning™

Acute toxicity 1,2, 3 4.5

Oral

Dermal

Inhalation
Skin corrosion/irrtation 1A, 1B, 1C 2,3
Serious eye damage and eye nrmitation I 2A. 2B
Respiratory sensitization I
Skin sensitization |
Germ cell mutagenicity A, IB 2
Carcinogenicity 1A, 1B 2
Reproductive toxicity A, IB 2
Target organ systemic toxicity (TOST): single exposure I 2.3
Target organ systemic toxicity (TOST): repeated exposure I

Aspiration hazard I 2




Katnyopiec Oc¢eiag TocIkOTNTAG KATA TNV KATATTOON

Examples (toxicity other than oral

GHS hazard Signal Reported LD, may place these chemicals in

Hazard statement category (HC) word (mg/kg) another hazard category)

Fatal if swallowed 1 Danger <5 Botulinum toxin, phosphorus, sarin, potassium
cyanide, sodium fluoroacetate, tetrodotoxin

Fatal if swallowed 2 Danger =5 to <50 Acrolein, hydrogen cyamide, osmium
tetroxide, sodium azide, sodium cyande,
trimethyltin chlonde

Toxic if swallowed 3 Danger =50 to <300 Aniline, acrylonitrile, chromium trioxide,
diethylnitrosoamine, hydrazine, methyl
iodide, sodium hydroxide, trnfluoroacetic
acid

Harmful if swallowed 4 Warning =300 to <2000 Acetaldehyde, benzene, chloroform,
chloromethyl methyl ether,
dichloromethane, diethyl ether,
formaldehyde, phenol, pyndine

May be harmful if 5 Warning  >2000 to <5000  Acetic acid, carbon disulfide, carbon

swallowed

tetrachlonde, dimethylformamide, methyl
ethyl ketone, sulfuric acid, tetrahydrofuran,
toluene diisocyanate




Katnyopiec Oceiac TogIKOTNTAC KATA TNV ETTAPN WE TO
OEpua

Examples (toxicity other than dermal

GHS hazard Signal Reported may place these chemicals in
Hazard statement category (HC) word LD, (mg/kg) another hazard category)
Fatal in contact with skin 1 Danger <50 Sodium azide, crotonaldehyde
Fatal in contact with skin 2 Danger  >50to <200 Hydrazine, allyl alcohol,
benzenemercaptan, chloroacetonitrile
Toxic in contact with skin 3 Danger =200 t0 <1000  Acrolein, acrylamide, acrylonitrile, aniline,
t-butylhydroperoxide, ethylene
dibromide, formaldehyde, hydrogen
peroxide, methyl 1odide, phenol
Harmful in contact with skin + Warmning > 1000 to Acetic acid, acetonitrile, hydrogen cyanide,
<2000 pyridine, potassium hydroxide
May be harmful in contact 5 Warning > 2000 to Aluminum trichloride, dimethylformamide,
with skin <5000 hexamethylphosphosamide




Katnyopieg Oceiag TocIkOTNTAC KATA TNV EICTIVON)

Examples (toxicity other than inhalation

GHS hazard Signal may place these chemicals in another
Harard statement category (HC) word Reported LC, hazard category)
Fatal if inhaled | Danger <100 ppm (gas): Acrolein, arsine. chloromethyl methyl

ether, diborane, hydrogen cyanide,
hydrogen fluoride, iodine, mercury,
nitrogen dioxide, ozone, toluene
diisocyanate

< (1.5 mg/L (vapor);

< 0105 mg/L (dust, mist)

Fatal if inhaled 2 Danger > 100 to <500 ppm (gas): Acrylonitrile, aniline, boron trifluoride.
bromine, chlorine, diazomethane,
fuorine, formaldehyde, hydrogen
sulfide, phosgene

> (.5 to £2.0 mg/L
{ vapor);

= (105 o 0.5 mg/L (dust.
mist)

Toxic if inhaled 3 Danger = 500 to 2500 ppm (gas):  Ammonia, carbon monoxide, ethyl
acetate, sulfur dioxide

= 2 to =10 mg/L (vapor);
> 0.5 to £1 mg/L (dust,
mist)
Harmful if inhaled 4 Waming = 2500 to <5000 ppm dimethylformamide
(gas);
= 10 to <20 mg/L (vapor);
> | to £5 mg/L (dust, mist)
May be harmful if 5 Warning Mo airbome concentrations
inhaled ziven, substances with
LD, values in range of
20005000 mg/kg




XpnoipotrolwvTag 1o GHS yia Tnv agioAoynaon Twv
XNMIKWYV TOCIKWYV KIVOUVWYV
- Napadeiypara:

1. OsO,, xpNOLUOTIOLELTOL OTNV NAEKTPOVIKI ULKPOOKOTILAL
- LD, (oral, mice) = 162 mg/kg, Katnyopia Kwéuvou 3. >

- [Mpé&nel va AapBavovtol HETpA WOTE va armodeVyYETAL I 2 i

KOTAmtoon.
2. lwdopuebavio (CH,l), cuvnBlopevo avidpaotriplo peBuiiwong
- LD, (oral, rat) = 76 mg/kg, Katnyopia Kwéuvou 3.
- LC, (inhalation, rat) = 1.3 mg/L, Katnyopia Kwvéovou 2.
- [p&meL va XpnNOLUOTIOLE(TOL LECA OTOV AMAYwWYO popwvtoc YAVTLA.

3. AAAUAKR AAKOOAN, xpnoluomoleital otn ouvBeon

- LD, (oral, mouse) = 85 mg/kg, Katnyopia Kwvéuvou 3. /\/OH

- LG, (inhalation, rat) = 165-520ppm, Katnyopia Kwvéuvou 2.

- LD, (dermal, rat) = 45 mg/kg, Katnyopia Kwéuvou 1.

- [p&nel va slpaote WOLlaltepo TPOCEKTIKOL WOTE va NV £€pBeL o emadn
le to 6€pua.


http://www.google.com/imgres?imgurl=http://image.ec21.com/image/cartap/oimg_GC04492168_CA04731810/Osmium_Tetroxide.jpg&imgrefurl=http://cartap.en.ec21.com/Osmium_Tetroxide--4492168_4731810.html&usg=__0J_AebmoozdGuARFPmAtPEaKrok=&h=532&w=400&sz=19&hl=en&start=18&zoom=1&um=1&itbs=1&tbnid=08CXKMFmdMnwRM:&tbnh=132&tbnw=99&prev=/images?q=osmium+tetroxide&um=1&hl=en&rlz=1R2ADSA_enUS378&tbm=isch&ei=8UXATeXiEYW_gQfw8aDWBQ

XpnoipotrolwvTag 1o GHS yia Tnv agioAoynaon Twv
XNMIKWYV TOCIKWYV KIVOUVWYV

4. A©savOpakag (CS,), opyavikog SLaAutng

- LD, (oral, rat) = 3188 mg/kg, Katnyopia Kivéuvou 5.
- LC,, = 10-25 g/m3, Katnyopia Kwwéuvou 4.

- E€aupetika evPpAektog dStaAvTng.

- Mpé&nel va AapBavovtol pETpa wote va e€aleidpovtal oL TIOAVEC TTNYEC

avadAeénc.
5. Toluene diisocyanate (TDI) s \
- LD, (oral, rat) = 2060 mg/kg, Katnyopia Kwvéivou 5. ‘\"CQ\O
- LC.,=0.06-0.35 mg/L, Katnyopia Kwéuvou 1.
- loxupa SLaBpwTtLko ylo To SEPUOL KoL TOL LATLAL. !

- [p&meL va XpnOLUOTIOLELTOL LLECA OTOV ATIAYWYO, 5 _C”
dopwvtac yavtla, YUoALd, KTA.

» Zgnepintwon movu d&gv undpyouv dtaBoipa Ssdopéva:

- Npémnel va AapBadavovtal OAa Ta anmapaitnta HETPA TPOooTaCiaC.

- H umep-nmpootacia pmopel va e€ival ouvety aAAQ OE OPLOMEVEC
TEPUTTWOELC UIMOPEL vaL €lval ATTAA XAOLO XPOVOU Kol XPAMOTOC.


http://upload.wikimedia.org/wikipedia/commons/7/7a/Toluene_diisocyanate.svg

Oplakég Tipec EtrayyeAuaTtikne ‘EkBeoncg (OEL)

A chemistry student went to the university clinic complaining of chronic
fatigue, headaches, and mental lethargy. After no significant findings from
the usual examinations and testing, the physician learned that the student
had been in contact with mercury vapor. Urinary testing revealed that the
student had chronic mercury poisoning. Further investigation within the
chemistry department revealed widespread mercury contamination,
probably from spills with mercury droplets being visible in some
laboratories. Air concentrations ranged as high as 1 mg/m3. (At that time
the recommended Occupational Exposure Limits OEL for mercury was 0.1
mg/m?3; today it’s 0.025 mg/m3.) Of 28 patients 26 had abnormal elevated
levels of mercury in their urine. Two other students, besides the initial
case, also exhibited clinical chronic mercury poisoning. Decontamination
with a mercury vacuum decreased mercury levels to acceptable limits.



Oplakég Tipec EtrayyeAuaTtikng ‘EkBeonc (OEL)

- Ol OpLOKEC TIMEC emayyeApATKNG €kBeong (OEL) eival mpotuma mou
EXouv avamtuxOel wc odnylec yla to EAeyxo Twv KWWOUVWV OTNV LYELQ
woTE va kaBoplotouv ta achaAn enineda ekBeonc.

- Ot OEL €xouv avarmtuxbel kuplwe ya T¢ BLopnXoVvIKEG eKOECELC TTOU
ouvnOwc elvat vPNAOTEPEC O OXEDON LE TO EPYACTHPLO.

- YYnAECQ TIHEC OTO gpyacTthplo otav OV TNPOULE TA amapaitnTa LETPO
npoduAaénc (amaywyog)  urtapxeL kamola dtappon.

- OL OEL eiva eBelovTikeg Kol v amoTteAOUV UTIOXPEWTLKA OpLaL.

- OPpLOUEVEC XWPEC TIC EXOUV ULOBETNOEL KAl TIC EXOUV OUMTIEPLAAPBEL o€
S1adpopouc VOUOUC Kal KOLVOVLOHOUG.

- Ot OEL t1c meploootepec dopeC eotlalouv o€ HLa povadlkn EMimTwon
TMIOU MITOPEL va €XEL HLa ouoia OtV UYElal KoLl OXL OTNV OALOTIKA
TPOCEYYLON.

- 'Exouv xpnotiporownBet diadopol OpoL amd XWPEC N OPYAVIOUOUC
TIPOKELUEVOU VE TtEpLypAPouV TIC OLKEC TOUC oplakeC TLHEC OEL.



Oplakég Tipec EtrayyeAuaTtikng ‘EkBeonc (OEL)

- To o dradedopevo cvotnua eival to TLVs (Threshold Limit Values).

- TLV = MEylotn EMITPENOUEVN CUYKEVTPpWON (opLakn TLUA) HLoG ouoiog
OTOV EPYAOLOLKO XWPO TIOU OEV ETITPETETOL VA EEMEPAOOEL.

- Awakpivovtau 3 €idn TLVs:

1. TLV - TWA (Threshold Limit Value — Time Weighted Average)

- ME€on TIUA TWV CUYKEVIPWOEWV HLOG OUGCLOC 0TO 8WPO ULOC EPYACLUNG
nepac (kat yioo 40 wpeg epyoocioc tnv €fdopada) otnv omoia oL
gepyalOpEVOL UTTOPOUV va eKTLOevTal EMAVENNUUEVA KOl KOOnpepva
XWPLc epdavion avemBUUNTWV EVEPYELWV.

2. TLV = STEL (Threshold Limit Value — Short Term Exposure Limit)

- MEyLotn CUYKEVTPWON OTNV omoia oL epyalOpEVOL UTIOPEL var ekTEBOUV
yla 15min xwplic va umtootouv: i) epeBlotikni enidpaon tng ovotag, ii)
un ovataéiun PAABN Twv WOTWV KoL iii) KOTOOTOAR TOU KEVTPLKOU
VEUPLKOU cuotAuatoc (vapkwon).

3. TLV - C (Threshold Limit Value — Ceiling)
- JUYKEVTPWON Ttou dev eMITPEMETOL Va EeepacBel oUTe oTyuLala.



Oplakég Tipec EtrayyeAuaTtikng ‘EkBeonc (OEL)

- Ol oplakeg TipneG €EkBeonc (TLVs) kaBopilovtal amo toug €N Ppopeic:

1. Tnv ACGIH (American Conference of Governmental Industrial
Hygienists).

2. To lvotitouto EnayyeApoatiknc Aopaielac kot Yyeioag twv HMA (NIOSH)
(National Institute for Occupational Safety and Health — USA).

- OL TEg TLVs Sladopormolovvtal cuxva Kot emavokaBopilovtol He
aéloAoynon Twv VEWV OeOOUEVWV TIOU TIPOKUTITOUV amod avadopES
TEPLOTATIKWVY Kol aro ta dedopeva tne dteBvouc BiLPAloypadlac.

- T mapadetypa to BivuhoxAwpidio.
1. Ano tnv ACGIH npotdBnke apxka n Tiun twv 25 ppm (80 mg/m3).
2. Amo tnv idla opada mpotddnke apyotepa n TN tTwv 10 ppm.
3. Ano tnv NIOSH mpoteivetat n twun 1 ppm.

> Bpilokovtag ta O6gbopéva OEL: amd to SDS «kat Tto site
https://toxnet.nIm.nih.gov/
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[Mapadeiyuara Opiakwyv Tipwyv ‘EkBeonc (TLVS)

Chemical name

TLVs

Acetic acid
Acelone
Acetonitrile
Ammonia
Benzene

Bromine

Carbon disulfide
Carbon monoxide
Dichloromethane
Diethyl ether
Formaldehyde
Hexane (n-hexane)
Hydrogen cyanide
Mercury (vapor)
Phenol

Toluene diisocyanate

TWA 10 ppm: STEL 15 ppm
TWA 500 ppm*: STEL 730 ppm
TWA 20 ppm*

TWA 25 ppm* ; STEL 35 ppm
TWA 0.5 ppm*; STEL 2.5 ppm
TWA 0.1 ppm; STEL 0.2 ppm
TWA | ppm*

TWA 25 ppm*

TWA 50 ppm ”

TWA 400 ppm; STEL 500 ppm;
TWA CO0.3 ppm*

TWA 50 ppm*

C 4.7 ppm*

TWA 0.025 mg/m™*

TWA 5 ppm

TWA 0.005 ppm*; STEL 0.02 ppm




METpnon TNS XNUIKNG 'EkBeong

Laboratory technicians preparing samples for histological examination
were using a hood. During this procedure they were exposed to
formaldehyde. Air sampling revealed average concentrations between 3
ppm and 7 ppm with highest air concentrations around 11 ppm. These
concentrations exceeded a 1-ppm NIOSH ceiling value for a 30-minute
sampling period. Modifications were made to the hood so that the face
velocities in varied sash positions effectively captured vapors in the hood,
as demonstrated by smoke tubes. Follow-up sampling of airborne
concentrations were below the detection limit of 0.5 ppm.

FORMALDEHYDE

MAY CAUSE CANCER

CAUSES SKIN, EYE AND /)
RESPIRATORY IRRITATION o =
A

UTHORIZED PERSONNEL ONLY




METpnon TNS XNUIKNG 'EkBeong

Yriadpxouv €AAXLOTEC TIEPUTTWOEL TIOU TIPOYMOTOTIOLEITOL OUVEXNG
Kataypodr ThG CUYKEVTIPWONEG OPLOUEVWV OUCLWV:

Entineda O, o€ MEPLOPLOPEVOUG XWPOUG.

Entinedo CO ota oOmitiad XpnoLUOTIOLWVTIOC EUMOPLKA SlabEoipoug
QVLXVEUTEC.

Epyaotnpla mou dtabetouv padlevepyd UALKA. To TIPOCWTILKO TIPETIEL
va popad KataAAnAa onpata (LeETPNTEC padlevEPYELAG).

To KOOTOC TNG AVIXVEULONC OUCLWV OTO EPYAOTNPLOKO TIEPLBAAAOV elval
vPnAo kot bev eival €UkoAo va mpoodlopilovtal TOAAEC OUGLEC
ToTO)XpOVA.

Anauteitol N MPAyHatonoinon HETPNoewV otav Urtapéel umtovola OtL
N OUYKEVTPWON MLAC OUCLOG EXEL EEMEPAOCEL TA ETUITPENTA OpLA
€kOeonc.

JuvnOweg kamolo¢ epyalopevoc epdavilel oplopeva avembuunta
CUUTTTWHOTAL.



MeETpnon TNG XnuikNG 'EkBeonc peow AEpiacg
AglyuatoAnyiacg

- Ta moAalotepa Xpovia xpnoLponolouvtay Kavapivia yla tThv avixvevon
ETUKIVOUVWYV oUoLWV oTNV atpoodatpa (ry. avopakwpuyxeia).

- ZAMEPQA UTTAPXOUV Suo TUTOL SElypaToOANTTWV:

,
1. Evepyoi AelypotoOAATITEG: = A ’
- Eloayetal yvwotr) moootnta agpa 0To SELYUOTOANTITN '%
ue tn BonBela avtiiag. ol

= |

- OLovuoiec mpoopodouvtal amo Eva OTEPEO UALKO 1
’ ’ ’ ’ ’ i rv" ; | ' "iv.‘-
(ouvnBwcg evepyo avBpaka) n dStaAvovtal o€ 1 | IJ"
éva KatdAAnAo StaAuTn. L

- OLmpoopodpnUEVEC OUOLEC

)\OLHBC'JLVOVTOLL ané TO O-Tepeé U}\LKCI) Direction of air flow during sampling
7 7 7 e
npoopodnong EemMAEvovTaC LE EVaV e aa

OpYOVLKO SLaAuTn.

Backup Section

- 2tn ouvexela poodlopiletal n —
OUYKEVTPWON TOUC LE QEPLA I T
uypn xpwuortoypadia.

Primary Sampling Section



METpnon TNG XnUIKNG 'EkBeonc

. MoaOntikoi AslypatoANmTec:

Baoilovtal otn Sltaxuon LG ouoiag oo Tov aEpa 0To
delypatoAnmen.

Ta teAevtaia xpovia yivovtal meplocotepo dtadedopévol.
OL epLoooTEPOL TLEPLAOUBAVOUV HLa XPWHATLKY aAAayn
KaBlotwvtag EUKOAN TNV avixveuon Lo ovoiac.

O puBuoc daxvonc ya kaBe cuokeun poaodLlopiletol
Qo TOV KOTOLOKEU QO TH.

BloAoywkn HETPNON TNE XNMLKNAG EKOEONC:

YIApXouV TIEPUTTWOELC TIOU QATTOLTOUVTOL LETPNOELC OE BLOAOYIKO UALKO
(aipa, oUpa, KTA). Xpnolpomnoleital EVPEWC 0To BANTIOUO.

2uvnOwc ypnotlpomnolovvtal yla va enBefolwoouy TNV €KBeon og pLa
XNULKN ovolia.

Mropel va pnv aviXVEUTEL N apxLkn Evwon aAAd o petaBoAitng tnc.
Elval duvath n oUCXETION TNC CUYKEVIPWONC KoL oUoial OTO CWHA HE
TOPATNPOUEVEC ETIMTWOELG OTNV LYELQL.



ExTiunon Kivouvwy oe Nea lNeipapara

O oxedlaopnac tng aopaAelog eVOC KALVOUPLOU TIELPAUOTOC TIPETEL Val
YiveL mpLv EEKVACOULE TO TIEipaaL.

Ta BApota mou pEMEL va akoAouBnooupe eival ta €€NC:

. Avayvwpilw Toug XNHIKOUG KwvdUvoug.
Bplokw TmAnpodopie¢ (amd ta SDS) ywa Ttoug KwwdUvoug Twv
avtidpaotnpiwy, Twv SLaAUTWV Kol Tov IBavwV MPolovIwv.

Ml SpACTIKA XNULKA avaTpEXW otnV KatdAAnAn BiBAoypadia.

JupBouAelopal Ttov UmMeLBuvo TOU Eepyaoctnplou N KATMOlOV HE
HeyaAUTEPN EUTIELPLO OTN XPON TWV CUYKEKPLULEVWY OUCLWV.

Avayvwpilw TLG TOELKES Kal ETIKIVOUVEC yLoL TNV UYELA OUGCLEC.
Avayvwpilw tov TUTo Tou KlvdUvou yLa kaBe ouaoia.

Eav 6ev umtapyxouv dtabeoiua dedopeva, eéetalw TNV EMIKIVOLUVOTNTA
SOULKA TIAPOOLWY XNULKWVY OUGCLWV.



ExTiunon Kivouvwy oe Nea lNeipapara

. Avayvwpilw toug Pucikou¢ Kat BLoAoylkoU¢ Kivéuvoug.
Avayvwpilw pnn ouvnBlopeveg ouvOnkeg aviwdpaong (vPnAn
Bepuokpaocia 1 ieon).

Avayvwpilw agpla og uPnAn miieon mou UmopEL va xpnotLpomotnBouv.
Avayvwpilw kwvduvouc amo aktwvofolia (laser) N nAektplopo.
Avayvwpilw eEomAlopo pe mnyn aktivoBoAiag X-ray.

Avayvwpilw touc BLoAoylkouc Kivduvouc.

. Avayvwpilw toug Kivduvouc Tou e€omALlouoU.
E€¢aodpaAilw OTL exw AdPel katdAAnAn ekmaidevon yla tTh owoTtn Ko
aodaln xprion tou e€omAlopou.

E€aodpalilw OTL 0 e€OMALOUOC eival KATAAANAOC yLa TO TteEipapaL.

Bplokw mAnpodopiec oxetika e toug KivdUvouc tou e€omAlopol armo
TOV KOTOLOKEV OO TN.

EAEYXW TOV EEOTTALOUO YL TUXOV {NHLEC.



ExTiunon Kivouvwy oe Nea lNeipapara

. A&lodoyw mBavoui tponoucg £€kBeong o€ autou¢ Toucg Klvduvouc.
Avayvwpilw mBavouc TpOmouG ELOTIVONG, Ko eradnc He to dEpua n T
HatLa, cuvurmoAoyilovtog tnv mbavotnta €kpnénc.

EKTIUW 1ol XNk Tapouotdlouv tnv uPnAotepn emikivduvotnta
(eUpAekTa, SpaoTikd, aotaBr), TOELKA) KAl TNV TOCOTNTA TOUC.

. EAaylotomoww tnv mbavotnta €kOecng otoug Kivéuvoug.
XpNOLUOTIOLW TLE EAAXLOTEC TTOCOTNTEC ATTO OAQL TA ETLKIVOUVO XNULKA.

E€aAeidpw tnv mBavotnta Katamoong anodevyovtac va TpWw Vo TiVw
N va AopBavw pappaka LECA OTO EPYAOTHPLO.

E€aleidpw tnv mBavotnta emadpnc pe ta patia dopwvtog KataAAnAa
TMPOOTATEVTLKA YUQALQL.

MpayaTOTIOWW TLG KOLWVOUPLEC AVTLOPAOELG O HLKPN KALHLOKAL.

Avayvwpilw eEomAlOUO, LEBOSOUC, TIPOKTIKEG KOl TIPOCWTILKA HETPA
aoPAAELOC WOTE VAL TIEPLOPLOTEL 1) €kBeon og €vav rBavo kivduvo.



ExTiunon Kivouvwy oe Nea lNeipapara

6. MpoetolnAlopal YLOL KOTOLOTAOELG EKTOLKTNC OLVAYKNC.

Avayvwpilw dtadkaoieg mou mpeEmeL va akoAouBnBouv oe mepimtwon
TIou cUMBEel kAToLo atuxnua.

Avayvwpilw kot evtomilw tnv e€omAlopo aodpaleiag (mupkaytd, XNHLKA
Sdlappon, KTA).

MaBaivw mwc¢ va XpnoLpomoww tov e€omALoo acdaleiac.

Avayvwpilw kat pabaivw tig dtadkaoieg mapoxng npwtwyv fondsLwv.



