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Biztonsagi adatlap
az 1907/2006/EK rendelet Il. melléklete szerint

| 1. SZAKASZ: Az anyag/keverék és a vallalat/vallalkozas azonositasa

1.1 Termékazonosito

R 1234yf hiitékozeg
8887100019/8887100016

2,3,3,3-Tetrafluoropropene

Regisztracios szam (ECHA): 01-0000019665-61-XXXX
Index: ---

EINECS, ELINCS, NLP: 468-710-7

CAS: 754-12-1

1.2 Az anyag vagy keverék megfelel6 azonositott felhasznalasai, illetve ellenjavallt felhasznalasai
Az anyag vagy keverék megfelel6 azonositott felhasznalasa:

H(tékozeg

llletve ellenjavallt felhasznalasa:

Jelenleg nem all rendelkezésre informacio.

1.3 A biztonsagi adatlap szallitéjanak adatai
Dometic WAECO International GmbH, Hollefeldstr. 63, 48282 Emsdetten, Németorszag
Telefon:+49 (0) 2572 879 0, Fax:+49 (0) 2572 879 300

A szakeérté személy e-mail cime: info@chemical-check.de, k.schnurbusch@chemical-check.de - kérjik, NE hasznalja biztonsagi
adatlapok megrendelésére.

1.4 Suirgdsségi telefonszam
Siirg6sségi tajékoztaté szolgalatok / hivatalos tanacsadoé szerv:
D

Az Egészséglgyi Toxikoldgiai Tajékoztatdé Szolgalat (ETTSZ), 1097 Budapest, Nagyvarad tér 2.,
Tel: (+36-80) 201-199 (dijmentesen hivhato z6ld szam)

A tarsasag segélyhivé szama:

+49 (0) 700/ 24 112 112 (CCWA)

| 2. SZAKASZ: A veszély azonositasa

2.1 Az anyag vagy keverék osztalyozasa
Osztalyozas 1272/2008 (EK) Rendelet (CLP) szerint

Veszélyességi Veszélyességi Figyelmezteté6 mondat

osztaly kategoéria

Flam. Gas 1 H220-Rendkivul tizveszélyes gaz.

Press. Gas (Liqg.) H280-Nyomas alatt 1év6 gazt tartalmaz, hé hatasara
robbanhat.

2.2 Cimkeézési elemek
Cimkézés 1272/2008 (EK) Rendelet (CLP) szerint
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2,3,3,3-Tetrafluoropropene
CAS: 754-12-1, Index:--- EC: 468-710-7

Veszély

H220-Rendkivil tlzveszélyes gaz. H280-Nyomas alatt [évd gazt tartalmaz, hé hatasara robbanhat.

P210-Hé6tél, forro fellletektél, szikratdl, nyilt 1angtdl és mas gyujtoforrastdl tavol tartandé. Tilos a dohanyzas. P281-Az elGirt egyéni
védobfelszerelés hasznalata kotelezd.

P377-Egd szivargd gaz: Csak akkor szabad a tiizet oltani, ha a szivargas biztonsagosan megsziintethets. P381-Szivargas esetén
meg kell szlintetni az 6sszes gyujtéforrast.

P410+P403-Napfénytdl védendd. Jol szell6zd helyen tarolando.

2.3 Egyéb veszélyek

Nem vPvB-anyag

Nem PBT-anyag

A kifroccsend folyadék vagy a kddpermet fagyast okozhat.
Hevités soran megrepedés veszélye all fenn

3. SZAKASZ: Osszetétel/osszetevokre vonatkozé informaciok

3.1 Anyag

2,3,3,3-Tetrafluoropropene

Regisztracidos szam (REACH) 01-0000019665-61-XXXX

Index -

EINECS, ELINCS, NLP 468-710-7

CAS 754-12-1

% tartomany

Besorolas az (EK) 1272/2008 (CLP) sz. rendelet alapjan Flam. Gas 1, H220
Press. Gas (Lig.), H280

3.2 Keverék

Nem alkalmazhato

Az H-mondatok teljes szévegét (GHS/CLP), valamint a roviditések jelentését lasd a 16. szakaszban.

Az ebben a bekezdésben megnevezett anyagokat a tényleges, megfelelé besorolasukkal neveztik meg!

Ez azt jelenti, hogy azoknal az anyagoknal, melyek a 1272/2008 szamu EK-rendelet (CLP-rendelet) VI. melléklete 3.1 tablazataban
vannak felsorolva, minden esetlegesen ott megemlitett megjegyzést figyelembe vettek az itt megnevezett besorolasnal.

| 4. SZAKASZ: Els6segély-nyujtasi intézkedések

4.1 Az elsésegély-nyujtasi intézkedések ismertetése
Az elsbsegélyt nyujto személy ugyeljen sajat biztonsagara!
Ajult személynek szajon keresztul tilos barmit beadni!
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Belélegzés

Az érintettet el kell tavolitani a veszélyes zonabdl.

Az érintettet friss levegéhoz kell juttatni, azonnal orvoshoz kell fordulni.

Eszméletvesztéskor helyezze az érintettet stabil oldalfekvésbe és kérje ki orvos tanacsat.

Ledll a légzés - gépi lélegeztetés szikséges.

Borrel valo érintkezés

Alaposan le kell mosni bé vizzel, az anyaggal atitatott, szennyezett ruhat azonnal le kell venni, bérirritacié esetén (b&rpir stb.),
orvoshoz kell fordulni.

Fagyasi sértléseket csiramentesen letakarni.

Szembekeriilés

A kontaktlencséket el kell tavolitani.

Perceken keresztll alaposan ki kell 6bliteni b6 vizzel, azonnal orvost kell hivni, az adatlapot el kell késziteni.
Lenyelés

Altalaban nem vehet6 fel ezen az Gton.

4.2 A legfontosabb - akut és késleltetett - tiinetek és hatasok

Adott esetben az idéeltolddassal fellépd tlinetek és hatasok a 11. fejezetben talalhatok ill. a felvételi utak alatt, a 4.1 fejezetben.
Bizonyos esetekben el6fordulhat, hogy a mérgezési tlinetek csak hosszabb id6 mulva/tébb dra elteltével jelentkeznek.
kabultsag

Fejfajas

bédulat

Magas koncentraciok esetén:

Fullaszté hatas.

Az aldozat nem észleli a fulladast.

4.3 A sziuikséges azonnali orvosi ellatas és kilonleges ellatas jelzése

Tuneti kezelés.

Nem szabad adrenalin-efedrin készitményeket adni.

| 5. SZAKASZ: Tiizvédelmi intézkedések

5.1 Oltéanyag

A megfelel6 oltéanyag
Vizpermet/alkoholallé hab-/CO2-/poroltd

Az alkalmatlan oltéanyag

Er6s vizsugar

5.2 Az anyagbol vagy a keverékbdl szarmazé kilonleges veszélyek
Thz esetén keletkezhetnek:

Fluorhidrogén

Szénoxidok

Mérgez8 gazok

Hevités soran megrepedés veszélye all fenn

5.3 Tiizoltéoknak sz6l6 javaslat

Robbanas és/vagy tliz esetén a keletkezé gazokat nem szabad belélegezni.
A keringtetett levegétél figgé légzésveéds.

Teljes védelem

A veszélyeztetett tartalyt vizzel kell hiteni.

A kontaminalt oltovizet a hivatalos el6irasok szerint kell artalmatlanitani.

| 6. SZAKASZ: Intézkedések véletlenszerii expoziciénal

6.1 Személyi évintézkedések, egyéni védbeszkozok és vészhelyzeti eljarasok
A feleselges személyzetet tavol kell tartani.

A gyujtéforrast el kell tavolitani, dohanyozni tilos.

Gondoskodni kell megfeleld szell6zésrdl.

Szembe és bérre ne kerlljon, és ne lélegezze be.

6.2 Kornyezetvédelmi ovintézkedések

Meg kell akadalyozni bejutasat a felszini- és talajvizbe, valamint a talajba is.
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Meg kell akadalyozni csatornaba, pincébe, munkagdddrbe vagy mas olyan helyre valé bejutasat, ahol a felhalmozédas veszélyes
lehet.

Ha baleset soran a csatornaba keriine, tajékoztatni kell az illetékes hatésagokat.

6.3 A terlleti elhatarolas és a szennyezésmentesités médszerei és anyagai

Ha aeroszol/gaz illan el, gondoskodni kell elegendé friss leveg6rél.

Elparologni hagyni.

6.4 Hivatkozas mas szakaszokra

Személyes véddfelszerelés lasd 8. szakasz, az artalmatlanitasra vonatkozé utasitasokat lasd a 13. szakaszban.

| 7. SZAKASZ: Kezelés és tarolas

Az ebben a szakaszban kozolt informacion tul a 8. és 6.1 szakaszban is talalhatok idevonatkozé adatok.
7.1 A biztonsagos kezelésre iranyulé évintézkedések

7.1.1 Altalanos javaslatok

Gondoskodni kell a helyiség megfelel6 szell6zésérdl.

A padlo kdzelében is biztositani kell a helyiség szell6zését.

Kerlni kell a g6z6k belélegzését.

Szembe és bérre ne kerdiljon.

Gyujtoforrastdl tavol tartandd - dohanyozni tilos.

A elektrosztatikus feltdltédés ellen védekezni kell.

Robbanasveédett készulékeket kell hasznalni.

Nem szabad forro fellileteken hasznalni.

A munkahelyen tilos az evés, az ivas, a dohanyzas és élelmiszerek tarolasa.
Ugyelni kell a cimkén és a hasznalati utasitasban feltiintetett utasitasokra.
A munkafolyamatokat az Gizemeltetési Utmutaté szerint kell alkalmazni.

7.1.2 A munkahelyi higiéniai intézkedéseket illeté megjegyzések

A vegyszerek kezelésére vonatkozé altalanos higiéniai intézkedéseket kell alkalmazni.
Sziinetek elétt, valamint a munka befejezésekor kezet kell mosni.

Elelmiszertdl, italtdl és takarmanytdl tavol tartando.

Az étkez6helyekre vald belépés elétt le kell venni a szennyezett ruhat és védéfelszerelést.

7.2 A biztonsagos tarolas feltételei, az esetleges 6sszeférhetetlenséggel egyutt
llletéktelenektdl elzarva tartando.

A termék csak az eredeti csomagolasban és zarva tarolandé.

A termék nem tarolandé folyosoén és lépcséhazban.

Nem szabad oxidalé vagy 6ngyulladd anyagokkal egyditt tarolni.

Kozvetlen napfénytél és 50°C feletti hdmérséklettél védve tartando.

HUvos helyen tarolandé.

Jél szell6z6 helyen tarolando.

Figyelembe kell venni a gazokra vonatkozé kulénleges el&irasokat.

7.3 Meghatarozott végfelhasznalas (végfelhasznalasok)
Jelenleg nem all rendelkezésre informacio.

| 8. SZAKASZ: Az expozicio ellenérzése/egyéni védelem

8.1 Ellenérzési paraméterek

8.2 Az expozicio ellenérzése
8.2.1 Megfelel6 miiszaki ellenérzés

Gondoskodni kell megfeleld szell6ztetésrél, mely I1égelszivassal vagy altalanos szelléztetéssel térténhet.

Amennyiben a szelléztetés nem elegendd a koncentracio AK-, CK-, MK-, AGW-érték alatt tartdsahoz, megfelel6 légzésvedd
viselése szukseges.

Csak akkor érvényes, ha itt expozicids hatarértékek szerepelnek.

8.2.2 Egyéni ovintézkedések, példaul egyéni védbéeszko6zok
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A vegyszerek kezelésére vonatkozo6 altalanos higiéniai intézkedéseket kell alkalmazni.
Sziinetek el6tt, valamint a munka befejezésekor kezet kell mosni.

Elelmiszertd|, italtél és takarmanytdl tavol tartando.

Az étkezbhelyekre valo belépés elbtt le kell venni a szennyezett ruhat és védbfelszerelést.

Szem-/arcvédelem:
Szorosan zaro, oldalrél is védé védészemiiveg (EN 166).

Bdrvédelem - Kézvédelem:

Bdrkesztyi

Adott esetben

Izolalo kesztyl EN 511 (hideg)

A EN 374 3. rész szerinti attérési idbk meghatarozasa nem gyakorlati feltételek mellett tortént meg.
Az ajanlott maximalis viselési id6 az attorési idé 50%-anak felel meg.

Bdrvédelem - Egyéb:
Munkavédelmi ruha (pl. biztonsagi cipd EN ISO 20345, hosszu ujju munkaruha).

Légutak védelme:

Elégtelen szell6zés esetén légzésvedét kell viselni.

A keringtetett leveg6todl fliggd légzésveéds.

Figyelembe kell venni a Iégzésvéds viselési id6tartamat korlatozo elbirast.

Héveszély:
Amennyiben relevans, ezek felsorolasa az egyes védelmi intézkedéseknél (szem-/arcvédelem, bérvédelem, l1égzésvédelem)
talalhato.

Kiegészitd informaciok a kézvédelemhez - Nem tortént tesztelés.

A keverékek esetén a valogatas a legjobb tudasunk és az 6sszetevékrdl vald informacidk alapjan tértént.

Az anyagok kivalasztasa a keszty(i gyartdjanak adatai alapjan tortént.

A kesztyli anyaganak végleges kivalasztasa a szakadasi id6, az ateresztés mértéke és a degradacio figyelembevételével torténjen!
A megfelel6 kesztyl kivalasztasa nem csak az anyagtol, hanem egyéb mindségi jellemzéktdl is fugg, és gyartonként kilénbozik.

A keverékek esetén nem hatarozhaté meg el6zetesen a kesztyu anyaganak az alloképessége és ezért ezt a hasznalat el6tt
ellendrizni kell.

A kesztylianyag elszakadasanak pontos idejét a véddkesztyl gyartojatol kell megérdeklédni, majd ezt be kell tartani.

8.2.3 A kornyezeti expozicio ellenérzése
Jelenleg nem all rendelkezésre informacio.

| 9. SZAKASZ: Fizikai és kémiai tulajdonsagok

9.1 Az alapvet6 fizikai és kémiai tulajdonsagokra vonatkozé informacidk

Halmazallapot: Folydsitott gaz
Szin: Szintelen

Szag: Enyhe
Szagkuszobérték: Nem meghatarozott
pH-érték: Nem alkalmazhaté
Olvadéaspont/fagyaspont: Nem meghatarozott
Kezd§ forraspont és forrasponttartomany: -294 °C
Lobbanaspont: Nem alkalmazhaté
Parolgasi sebesség: Nem meghatarozott
Gyulékonysag (szilard, gazhalmazallapot): Fokozottan tlizveszélyes
Alsé robbanasi hatar: 6,2 Vol-%

Fels6 robbanasi hatar: 12,3 Vol-%
Gdbznyomas: 6067 hPa (21°C)
Gdéznyomas: 14203 hPa (54°C)
Gdzslriség (levegb = 1): 4

Siriség: 1,1 g/cm3 (25°C)
Halmazs(riség: Nem meghatarozott

Oldékonysag (oldékonysagok): Nem meghatarozott
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Vizben valé oldhatdsag:
SOLUBILITY))

Megoszlasi hanyados (n-oktanol/viz):

COEFFICIENT))

405 °C

Nem meghatarozott

Nem meghatarozott

Ongyulladasi hémérséklet:
Bomlasi hémérséklet:
Viszkozités:
Robbanasveszélyesség:
robbanékony géz-levegd elegy keletkezhet.
Oxidalo tulajdonsagok: Nem meghatarozott

9.2 Egyéb informaciok

Keverhet6ség: Nem meghatarozott
Zsiroldhatoséag / Oldoszer: Nem meghatarozott
Vezet6képesség: Nem meghatarozott

Fellleti feszlltség:
Oldoszer tartalom:
Molaris témeg:

Nem meghatarozott
Nem meghatarozott
114 g/mol

198,2 mg/l (24°C, Regulation (EC) 440/2008 A.6. (WATER

2,15 (Regulation (EC) 440/2008 A.8. (PARTITION

A termék nem robbanasveszélyes. Hasznalat soran:

| 10. SZAKASZ: Stabilitas és reakcidkészség

10.1 Reakciokészség

A terméket nem vizsgaltak be.

10.2 Kémiai stabilitas

Szakszer( tarolas és kezelés esetén stabil.

10.3 A veszélyes reakciok lehetésége
Veszélyes reakciék nem ismeretesek.

10.4 Keriilend6 koriilmények

Lasd a 7. szakaszt is.

Felhevilés, nyilt lang, gyujtoforrasok

10.5 Nem osszeférhetd anyagok

Lasd a 7. szakaszt is.

Alkalifémek

Magnézium

Cink

Kdénnytfémek

10.6 Veszélyes bomlastermékek

Lasd az 5.2 szakaszt is.

Rendeltetésszer( alkalmazasa esetén nem bomlik.

| 11. SZAKASZ: Toxikolégiai informaciék

11.1 A toxikolégiai hatasokra vonatkozé informacié
Az egészségre gyakorolt hatasrol esetleges tovabbi informaciok a 2.1 fejezetben talalhatok (besorolas).

Toxicitas / Hatas Végpont Erték Organizmus | Ellenérzé médszer

Egység

Megjegyzés

Akut toxicitas, szajon at:

nincs megfelel
adat

Akut toxicitas, béron

nincs megfelel6

keresztili: adat
Akut toxicitas, belélegzés nincs megfeleld
utjan: adat

Bérkorrozio/bérirritacio:

nincs megfelel
adat

Sulyos
szemkarosodas/szemirritacio:

nincs megfelel
adat

Légzbszervi vagy
bdérszenzibilizacié:

nincs megfelel6
adat




WAECD

AirCon Service

®

7 /11 oldal

Biztonsagi adatlap az 1907/2006/EK rendelet 1l. melléklete szerint
Felllvizsgalat id6pontja / verzido: 2017.03.07. / 0004

A kovetkez6 valtozatot helyezi hatalyon kivil / verzio: 2016.07.27. / 0003
Hatalyba lépés id6pontja: 2017.03.07.

PDF nyomtatasanak idépontja: 2018.01.31.

R 1234yf hiit6kdzeg

8887100019/8887100016

Csirasejt-mutagenitas:

nincs megfelel
adat

Rakkelt6 hatas:

nincs megfelel
adat

Reprodukciés toxicitas:

nincs megfelel6
adat

Egyetlen expozici6 utani
célszervi toxicitas (STOT-
SE):

nincs megfeleld
adat

Ismétlédé expozicio utani
célszervi toxicitds (STOT-
RE):

nincs megfelel
adat

Aspiracios veszély:

nincs megfelel
adat

Tlnetek:

nincs megfelel6
adat

12. SZAKASZ: Okolégiai informaciok

A kornyezetre gyakorolt hatasrél esetleges tovabbi informacidk a 2.1 fejezetben talalhatdk (besorolas).

Toxicitas / Hatas Végpont Idé Erték Egység Organizmus Ellenérzé
moédszer

Megjegyzés

12.1. Toxicitas, hal:

nincs megfeleld
adat

12.1. Toxicitas,
Daphnia:

nincs megfelel
adat

12.1. Toxicitas, alga:

nincs megfelel
adat

12.2. Perzisztencia és

nincs megfelel

lebonthatdsag: adat

12.3. nincs megfelel
Bioakkumulacios adat

képesség:

12.4. A talajban valo nincs megfelel
mobilitas: adat

12.5. APBT-és a
vPvB-értékelés

nincs megfelel
adat

eredményei:
12.6. Egyéb karos nincs megfelel
hatéasok: adat

| 13. SZAKASZ: Artalmatlanitasi szempontok

13.1 Hulladékkezelési modszerek

Az anyagra / keverékre / maradék anyagmennyiségre
EK hulladék azonosité szam:
A megnevezett hulladék azonosité szamok ajanlasok a termék elérelathato alkalmazasa alapjan.

mas hulladék azonosité szamok is rendelheték. (2014/955/EU)
14 06 01 klor-fluor-szénhidrogének, HCFC, HFC

Ajanlas:

A szennyvizként val6 artalmatlanitast akadalyozni kell.

Vegye figyelembe a helyi hatosagi eléirasokat!

Példaul alkalmas éget6-berendezés alkalmazasa ajanlott.

A szennyez6dott csomagoléanyag tekintetében
Vegye figyelembe a helyi hatosagi eléirasokat!

A specialis hasznalattdl és a felhasznalonal adott artalmatlanitasi lehet6ségektél fliggéen bizonyos korilmények kdzétt a termékhez
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Ajanlas:
A palackot ugy kell visszaadni a gyarténak, hogy legyen benne még némi nyomas.
15 01 04 fém csomagolasi hulladékok

14. SZAKASZ: Szallitasra vonatkozo informaciok

Altalanos adatok
14.1. UN-szam: 3161
Kozuti / vasuti szallitas (ADR/RID)

14.2. Az ENSZ szerinti megfeleld szallitdsi megnevezés:

UN 3161 LIQUEFIED GAS, FLAMMABLE, N.O.S. (R-1234YF)

14.3. Széllitasi veszélyességi osztaly(ok): 21 ‘
14.4. Csomagolasi csoport: -

Osztalyozasi kod: 2F

LQ: 0

14.5. Kdrnyezeti veszélyek: Nem alkalmazhato

Tunnel restriction code: B/D

Tengeri szallitas (IMDG-szam)
14.2. Az ENSZ szerinti megfelel6 szallitasi megnevezés:

LIQUEFIED GAS, FLAMMABLE, N.O.S. (R-1234YF)

14.3. Szallitasi veszélyességi osztaly(ok): 21 ‘
14.4. Csomagolasi csoport: -

EmS: F-D, S-U

Tengeri szennyez6 anyag (Marine Pollutant): nem alkalmazhaté

14.5. Koérnyezeti veszélyek: Nem alkalmazhato

Szallitas repiilédgépen (IATA)

14.2. Az ENSZ szerinti megfeleld szallitasi megnevezés:

Liquefied gas, flammable, n.o.s. (R-1234YF)

14.3. Szallitasi veszélyesseégi osztaly(ok): 21 ‘
14.4. Csomagolasi csoport: -

14.5. Kdrnyezeti veszélyek: Nem alkalmazhato

14.6. A felhasznalét érintd kulonleges ovintézkedések

A veszélyes javak szallitasaval foglalkozé személyeket el kell latni erre vonatkozé utasitasokkal.

A biztositasi el6irasokat minden szallitasban résztvevd személy be kell tartsa.

A kéresemények elkerilésére megel6z6 intézkedéseket kell tenni.

14.7. A MARPOL-egyezmény Il. melléklete és az IBC szabalyzat szerinti mlesztett szallitas
A szallitas nem tdmegaru, hanem darabaru formajaban torténik, ezért nem alkalmazhaté.

Minimalis mennyiségekre vonatkoz6 szabalyok.

Veszélyességi szam, valamint csomagolési kédolés kérésre.

A kuldnleges eléirasokat (special provisions) figyelembe kell venni.

15. SZAKASZ: Szabalyozassal kapcsolatos informacidk

15.1 Az adott anyaggal vagy keverékkel kapcsolatos biztonsagi, egészségiigyi és
kornyezetvédelmi el6irasok/jogszabalyok

Korlatozasokat be kell-e tartani:
Szakmai szdvetségi/foglalkozasorvosi eldirasokat be kell tartani.

2012/18/EU iranyelv (Un. "Seveso lll. iranyelv"), I. fliggelék, 1. rész - A kdvetkez6 kategoriak vonatkoznak erre a termékre (adott
esetben a tarolastdl, kezeléstdl stb. fliggéen tovabbiak figyelembe vétele is szlikséges):

Veszélyességi kategoridk Megjegyzések az . A veszélyes anyagra A veszélyes anyagra
melléklethez vonatkozd6 vonatkozdo
kiiszébmennyiségek (tonna) a | kiiszGbmennyiségek (tonna) a
3. cikk 10. bekezdése 3. cikk 10. bekezdése
alkalmazasaban - Also alkalmazasaban - Fels6
kiiszéberték kiiszobérték
P2 10 50
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A kategoriak és a kiiszébmennyiségek besorolasanal mindig figyelembe kell venni a 2012/18/EU iranyelv 1. figgelékének
megjegyzéseit, kiilondsképpen a tablazatban itt megjeldlteket, illetve az 1-6. megjegyzéseket

IRANYELV 2010/75/EU (VOC): 100 %

2000. évi XXV. sz. torvény

44/2000. (XII. 27.) EUM. sz. rendelet és vonatkoz6é modositasai

1993. évi XCIII. tdrvény a munkavédelemrél és vonatkozé médositasai és rendeletei
25/2000. (IX. 30.) EUM-SZCSM egyittes rendelet

2012. évi CLXXXV. térvény, 225/2015 (VIII. 7.) Korm. rendelet

648/2004/EK (2004. marcius 31.) rendelet

38/2003.(VI1.7.) ESZCSM-FVM/-KvVM egylittes rendelet

26/2000. (IX. 30) EuM rendelet

15.2 Kémiai biztonsagi értékelés
Az anyagok kémiai biztonsagi értékelése megtortént.

| 16. SZAKASZ: Egyéb informaciok

Atdolgozott szakaszok: 2,16

A dolgozo képzése sziikséges a veszélyes arukkal valéo banasmaoddal kapcsolatban.

Jelen adatok a termék kiszallitasi allapotara vonatkoznak.

A dolgozo tajékoztatasa/képzése sziikséges a veszélyes anyagokkal valé banasmaéddal kapcsolatban.

A kovetkez6é mondatok a (2. és 3. szakaszban megnevezett) kiirt H-mondatokat, valamint a termékre és dsszetevdire vonatkozo
veszélyességi osztalyok és kategoriak kodjait (GHS/CLP) ismertetik.

H280 Nyomas alatt 1év6 gazt tartalmaz, hé hatasara robbanhat.

H220 Rendkivll tiizveszélyes gaz.

Flam. Gas — Tlizveszélyes gazok (beleértve a kémiailag instabil gazokat)
Press. Gas (Liq.) — Nyomas alatt |évé gazok-Propan-butan

A jelen dokumentumban esetlegesen el6fordulé roviditések és mozaikszavak:

AC Article Categories (= Arucikk-kategéria)

ACGIHAmerican Conference of Governmental Industrial Hygienists

ADR Accord européen relatif au transport international des marchandises Dangereuses par Route

AK-, CK-, MK-érték AK-érték = Megengedett atlagos koncentracié-érték, CK-érték = Megengedett csticskoncentracio-érték,
MK-érték = Maximalis koncentracio-érték (50/2011. (XII. 22.) NGM)

AOEL Acceptable Operator Exposure Level

AOX Adsorbable organic halogen compounds (= Adszorbealhaté szerves halogénezett vegytiletek)

ATE Acute Toxicity Estimate (= A becsiilt akut toxicitasi érték) a (EK) Nr. 1272/2008 (CLP) sz. rendelet alapjan

BAM Bundesanstalt fiir Materialforschung und -priifung (Sz6évetségi Anyagkutato és -vizsgald Intézet, Németorszag)
BAUA Bundesanstalt fiir Arbeitsschutz und Arbeitsmedizin (Németorszag)

BCF Bioconcentration factor (= biokoncentracios tényezd)

BEM Bioldgiai expozicios (hatas) mutaték (Magyarorszag) (58/2007. (XII. 22.) EGIM-SZMM)

BHT Butylhydroxytoluol (= 2,6-di-t-butil-4-metil-fenol)

BOD Biochemical oxygen demand (= Biokémiai oxigénigény)

BSEF Bromine Science and Environmental Forum

bw body weight

CAS Chemical Abstracts Service

CEC Coordinating European Council for the Development of Performance Tests for Fuels, Lubricants and Other Fluids
CESIO Comité Européen des Agents de Surface et de leurs Intermédiaires Organiques

CIPAC Collaborative International Pesticides Analytical Council

CLP Classification, Labelling and Packaging (1272/2008/EK RENDELETE az anyagok és keverékek osztalyozasarol,
cimkézéseérdl és csomagolasarol)

CMR carcinogenic, mutagenic, reproductive toxic (rakkeltd, mutagén, reprodukciot karositd)

COD Chemical oxygen demand (= Kémiai oxigénigény)

CTFA Cosmetic, Toiletry, and Fragrance Association
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DMEL Derived Minimum Effect Level

DNEL Derived No Effect Level (= szarmaztatott hatasmentes szint)
DOC Dissolved organic carbon (= Oldott szerves szén)

DT50 Dwell Time - 50% reduction of start concentration

dw dry weight

ECHA European Chemicals Agency (= Eurépai Vegyianyag-ligynokség)
EGK Eurdpai Gazdasagi K6zosség

EGT Eurdpai Gazdasagi Térség

EINECS European Inventory of Existing Commercial Chemical Substances
EK Eurdpai Kézosség
ELINCS European List of Notified Chemical Substances

EPA United States Environmental Protection Agency (United States of America)

ERC Environmental Release Categories (= Kérnyezeti kibocsatasi kategoria)

EU Eurépai Unié

Fax. Faxszédma

GHS Globally Harmonized System of Classification and Labelling of Chemicals (= Vegyi anyagok osztalyozasanak és
cimkézésének globalisan harmonizalt rendszere)

GWP Global warming potential (= Uveghaz potencial)

HET-CAM Hen's Egg Test - Chorionallantoic Membrane

HGWP Halocarbon Global Warming Potential

IARC International Agency for Research on Cancer (= A Rakkutatas Nemzetkdzi Ugynéksége)

IATA International Air Transport Association (= Nemzetkézi Légi Szallitasi Szovetség)

IBC Intermediate Bulk Container

IBC (Code) International Bulk Chemical (Code)

ill. illetve

IMDG-szam International Maritime Code for Dangerous Goods (IMDG-code)

IUCLIDInternational Uniform ChemicaL Information Database

kb. korilbelul

LQ Limited Quantities

n.a. nem alkalmazhato

n.e. nem ellenérzott

n.h.  nem hozzaférhetdé

n.m.a. nincs megfeleld adat

NIOSH National Institute of Occupational Safety and Health (United States of America)

ODP Ozone Depletion Potential (= Ozonlebonté potencial)

OECD Organisation for Economic Co-operation and Development

PAH  polycyclic aromatic hydrocarbon (= policiklikus aromatikus szénhidrogének)

PBT persistent, bioaccumulative and toxic (= perzisztens, bioakkumulativ, toxikus)

PC Chemical product category (= Vegyi termékkategoria)

PE Polietilén

pl. példaul

PNEC Predicted No Effect Concentration (= becsllt hatasmentes koncentracio)

PROC Process category (= Eljaras-kategoria)

PTFE Politetrafluoretilén

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals (1907/2006/EK RENDELETE a vegyi anyagok
regisztralasarol, értékelésérdl, engedélyezésérdl és korlatozasarol)

REACH-IT List-No. 9Ixx-xxx-X No. is automatically assigned, e.g. to pre-registrations without a CAS No. or other numerical
identifier. List Numbers do not have any legal significance, rather they are purely technical identifiers for processing a submission via
REACH-IT.

RID  Ré&glement concernant le transport International ferroviaire de marchandises Dangereuses

SADT Self-Accelerating Decomposition Temperature

stb. satdbbi, és a tobbi, és igy tovabb

SuU Sector of use (= Felhasznalasi agazat)

SVHC Substances of Very High Concern

Tel.  Telefon

ThOD Theoretical oxygen demand (= EIméleti oxigénigény)

TOC Total organic carbon (= Osszes szerves szén)

UN RTDG United Nations Recommendations on the Transport of Dangerous Goods (a veszélyes aruk szallitdsara vonatkozo
ENSZ-ajanlasok)

VbF  Verordnung Uber brennbare Flissigkeiten (= Rendelkezés Gyulékony Folyadékokrol (Ausztria))

VOC Volatile organic compounds (= illékony szerves vegyiletek)
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vPvB very persistent and very bioaccumulative (= er6sen perzisztens, er6sen bioakkumulativ)
wwt  wet weight

A fenti adatok a termék/készitmény kotelezd biztonsagi eléirasainak megfelel6 leirasara szolgalnak,
jelenlegi ismereteinken alapulnak, és céljuk nem az egyes tulajdonsagok garantalasa.

Kiallitotta:
Chemical Check GmbH, Chemical Check Platz 1-7, D-32839 Steinheim, Tel.: +49 5233 94 17 0, Fax:

+49 5233 94 17 90

© by Chemical Check GmbH Gefahrstoffberatung. Jelen dokumentum megvaltoztatasa vagy sokszorositasa
csak a Chemical Check GmbH Gefahrstoffberatung kifejezett beleegyezésével torténhet.




SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006

Solstice® yf Refrigerant (R-1234yf)

Honeywell

Version 10.2 07.10.2017 Supersedes 9
Annex of Safety data sheet
Product
e Category (PC i
Identified use: Sector of gory (PC) Process category Ez;gz;::?gtne t;;ry
i Use (SU PROC
ESidndititle (SU) Article Category ( ) (ERC)
(AC)
ES 1 : Industrial Use, Heat SU 3,10,17 | PC 16 PROC 8b, 9 ERC 7
Transfer Fluids — Refrigerants, AC1,2
Coolants
ES 2 : Professional Use, Heat | SU 22 PC 16 PROC 8a ERC 9b
Transfer Fluids — Refrigerants, AC1,2
Coolants
ES 3 : Formulation of SU 3,10,17 | PC 16 PROC 3 ERC 2
preparations AC1,2
ES 4 : Use, service life, and SuU 3, 10, Only Only ERC 2, 7, 9a, and 9b
waste stage environmental 17,21, 22 environmental environmental
exposure releases evaluated | releases evaluated

Overview of Uses and Exposure Scenarios

HFO-1234yf is used as a heat transfer fluid in mobile air conditioning (MAC) equipment and in stationary air
conditioning and refrigeration equipment. It is imported into the European Union (EU) and used by workers at Original
Equipment Manufacturers (OEMS) to charge MAC and stationary equipment. Workers also use HFO-1234yf when
servicing charged equipment during its service life or when dismantling charged equipment at the end of its service life.
In addition, workers use the substance during blending and repackaging activities. Worker exposure may potentially
occur during the activities associated with these uses, but exclusively when disconnecting and/or connecting the tight seal
shut-off valve coupler hoses during transfer operations. Therefore, the exposure potential is limited in time and
minimalized in amount due to the coupler system employed. Environmental exposure is also a possibility when
conducting these transfer operations. Minimal releases to the ambient air may potentially occur during activities such as
blending and repackaging of the substance, charging and servicing of equipment, dismantling of equipment, and if
leakages occur from the charged equipment during its service life. Releases to other environmental compartments beside
the ambient air are not possible because HFO-1234yf is a liquefied gas.

Potential consumer exposure is limited to those extremely rare occasions when all of the following conditions are met: the
MAC is leaking, HFO-1234yf vents directly into the passenger compartment of the automobile, the passenger
compartment remains totally closed, and passengers are present in the car.
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SAFETY DATA SHEET Honeywell

according to Regulation (EC) No. 1907/2006

Solstice® yf Refrigerant (R-1234yf)
Version 10.2 07.10.2017 Supersedes 9

1.1 Exposure Scenario ES1

Industrial Use, Heat Transfer Fluids — Refrigerants, Coolants

Industrial uses : Uses of substances as such or in preparations at industrial sites (SU3) ; Formulation
[mixing] or preparations and/or re-packaging (excluding alloys) (SU10) : General manufacturing,
e.g., machinery, equipment, vehicles, other transport equipment (SU17) excluding buses

Contributing environmental scenario CS1: Industrial use of substances in closed systems (ERC7).
Quantified in ES4

Contributing worker scenario CS2: Transfer of substance or preparation into small containers
(dedicated filling line, including weighing) (PROC9)

Contributing worker scenario CS3: Transfer of substance or preparation (charging/discharging)
from/to vessels/large containers at dedicated facilities (PROC8b)

Exposure Scenario 1 (ES 1) describes the activities and processes covered when workers charge
various types of packaging, A/C and refrigeration equipment in an industrial setting. It includes:
e Refrigerant packaging workers,
e Automobile original equipment manufacturer (OEM) assembly workers, and
e Stationary equipment OEM assembly workers.

1.2.1 Contributing scenario CS1 controlling environmental exposure for ERC 7

Industrial use of substances in closed systems

Assessed and quantified in ES4

Product characteristics

Low global warming potential (GWP) liquefied gas with a concentration of 100%; Not
biodegradable

Amounts used

9000 tonnes per annum (tpa) — EU

Frequency and duration of use

Continuous use/8-hour shift, 200 operating days/year; Intermittent release

Environmental factors not influenced by risk management

None

Other given operational conditions affecting environmental exposure

Under normal conditions of use, exposure would primarily occur when workers disconnect the
couplings. Conservatively assumed that approximately 1% (5 grams/mobile A/C) released to air
(Henne et al., 2012; Reimann & Shallcross et al., 2011) (release fraction of 0.01).

Technical conditions and measures at process level (source) to prevent release

Process designed to minimize releases to wastewater; Process designed to minimize releases to soil;
Ensure that the valves of the cylinders are tightly closed and not leaking; Handle substance within a
closed system; Transfer via enclosed lines; Clear transfer lines prior to de-coupling.

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to
soil

None

Organizational measures to prevent/limit release from site
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Use of ATEX 137 and ATEX 95 Directives to mitigate flammability properties of HFO-1234yf
and/or Chemical Substances at Work (Directive 98/24/EC); Regular inspection and maintenance of
equipment and machines.

Conditions and measures related to municipal sewage treatment plant

No STP

Conditions and measures related to external treatment of waste for disposal

Not applicable

Conditions and measures related to external recovery of waste

Not applicable

1.2.2 Contributing scenario CS2 controlling worker exposure for PROC 9

Transfer of substance or preparation into small containers (dedicated filling line, including
weighing)

Product characteristic

Liquefied gas; Covers percentage substance in the product up to 100 % (unless stated differently);
Assumes activities are at room temperature.

Amounts used

120 kg/8-hour shift — worker; ~50 000 kg/y for plant site producing 100 000 vehicles per year

Frequency and duration of use/exposure

Duration of use/exposure: Intermittent; 20 min/8-hour shift (Under normal operation exposure
occurs only at ending of filling process (disconnection), estimated at 0.083 min (5 sec) per
disconnecting process x1 processes/fill x 30 fills/nr x 8 hr/shift)

Frequency: 200 days/year

Human factors not influenced by risk management

Light work, respiration volume = 10 m*/8-hour shift

Other given operational conditions affecting workers exposure

Indoor use; Under normal conditions of use, exposure would primarily occur when workers
disconnect the couplings.

Technical conditions and measures at process level (source) to prevent release

Ensure that the valves of the cylinders are tightly closed and not leaking; Handle substance within a
closed system; Transfer via enclosed lines; Clear transfer lines prior to de-coupling.

Technical conditions and measures to control dispersion from source towards the worker

Mechanical ventilation giving at least [ACH]: 3; Room volume: >50 m3.; Local exhaust ventilation
(Effectiveness: < 10 ppm)

Organizational measures to prevent/limit releases, dispersion and exposure

Use of ATEX 137 and ATEX 95 Directives to mitigate flammability properties of HFO-1234yf
and/or Chemical Substances at Work (Directive 98/24/EC); Use of 1ISO 13043 (April 15, 2011)
(Road vehicles — Refrigerant systems used in mobile air conditioning systems (MAC) — Safety
requirements) and SAE J639 (Safety Standards for Motor Vehicle Refrigerant Vapor Compression
Systems), SAE J2843 (R-1234yf [HFO-1234yf] Recovery/Recycling/Recharging Equipment for
Flammable Refrigerants for Mobile Air-Conditioning Systems) and SAE J2845 (Technician
Certification for Service and Containment of Refrigerants Used in Mobile A/C Systems); Regular
inspection and maintenance of equipment and machines.; Ensure operatives are trained to minimise
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exposures.

Conditions and measures related to personal protection, hygiene and health evaluation

Use eye protection to EN 166 or ANSI Z87.1, designed to protect against liquid splashes. Wear
suitable gloves tested to EN374 or complying with U.S. OSHA guidelines.

1.2.3 Contributing scenario CS3 controlling worker exposure for PROC 8b.

Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at
dedicated facilities

Product characteristic

Liquefied gas; Covers percentage substance in the product up to 100 % (unless stated differently);
Assumes activities are at room temperature.

Amounts used

Not applicable

Frequency and duration of use/exposure

Duration of use/exposure: Intermittent; Conservatively assumed less than 15 minutes/day
Frequency: 200 days/year

Human factors not influenced by risk management

Light work, respiration volume = 10 m*/8-hour shift

Other given operational conditions affecting workers exposure

Outdoor use; Under normal conditions of use, exposure would primarily occur when workers
connect and disconnect the couplings.

Technical conditions and measures at process level (source) to prevent release

Ensure that the valves of the cylinders are tightly closed and not leaking; Handle substance within a
closed system; Transfer via enclosed lines; Clear transfer lines prior to de-coupling.

Technical conditions and measures to control dispersion from source towards the worker

None

Organizational measures to prevent/limit releases, dispersion and exposure

Use of ATEX 137 and ATEX 95 Directives to mitigate flammability properties of HFO-1234yf
and/or Chemical Substances at Work (Directive 98/24/EC); Use of ISO 13043 (April 15, 2011)
(Road vehicles — Refrigerant systems used in mobile air conditioning systems (MAC) — Safety
requirements) and SAE J639 (Safety Standards for Motor Vehicle Refrigerant Vapor Compression
Systems), SAE J2843 (R-1234yf [HFO-1234yf] Recovery/Recycling/Recharging Equipment for
Flammable Refrigerants for Mobile Air-Conditioning Systems) and SAE J2845 (Technician
Certification for Service and Containment of Refrigerants Used in Mobile A/C Systems); Regular
inspection and maintenance of equipment and machines.; Ensure operatives are trained to minimise
exposures.

Conditions and measures related to personal protection, hygiene and health evaluation

Use eye protection to EN 166 or ANSI Z87.1, designed to protect against liquid splashes. Wear
suitable gloves tested to EN374 or complying with U.S. OSHA guidelines.

1.3. Exposure estimation and reference to its source

ASSESSMENT METHOD: CS1: ECETOC TRA v.3. ; CS2 and CS3: Available measured data for
HFC-134a were used to evaluate the worker exposure to HFO-1234yf. For comparison purposes
only, ECETOC TRA v.3 was also used to estimate inhalation exposure for workers.
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Information for CS1: Local releases to the environment

Release Release factor estimation Explanation / Justification
method
Water Process and substance Initial release factor: ERC7 assumes 5%
knowledge Final release factor: 0%
Local release rate: 0 kg/day
Explanation / Justification: Substance is a liquefied gas.
Air Henne et al., 2012; Reimann & |Initial release factor: ERC7 assumes 5%
Shallcross et al., 2011 Final release factor: ~1%
Local release rate: ~350 kg/day across entire 27 EU countries plus
Croatia, Norway, Switzerland, and Turkey (EU-27+) after 90% of fleet
is converted and at a steady state.
Explanation / Justification: 5 grams/charging event, which is
approximately 1% of the total charge volume (500+ or — grams);
Henne et al, 2012; Reimann & Shallcross et al., 2011.
Soil Process and substance Initial release factor: ERC7 assumes 5%
knowledge Final release factor: 0%
Local release rate: 0 kg/day
Explanation / Justification: Substance is a liquefied gas.

The exposure concentrations and RCRs for both HFO-1234yf and its potential degradation product
TFA are reported in ES4.

Information for CS2: Exposure concentrations and risks for worker
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The RCR for inhalatlon exposure was <1. This indicates that adverse impact to workers is not
expected.

2.1. Exposure Scenario ES2

Professional Use, Heat Transfer Fluids — Refrigerants, Coolants

Professional uses: Public domain (administration, education, entertainment, services, craftsmen)
(SU22)

Contributing environmental scenario CS1: Wide dispersive outdoor use of substances in closed
systems (ERC9b). Quantified in ES4.

Contributing worker scenario CS2: Transfer of substance or preparation (charging/discharging)
from/to vessels/large containers at non-dedicated facilities (PROC8a)

Exposure Scenario 2 (ES 2) describes the activities and processes covered when professional
workers service mobile or stationary A/C or refrigeration equipment. Although each of these
workers may use different charge quantities of HFO-1234yf at different frequencies and in different
professional settings, they all use equipment during the servicing procedure that is similar to the
equipment used during industrial refrigerant charging or packaging. Therefore, professional workers
have a similar potential for exposure as do industrial workers, except professional users process
fewer units during the work shift and they are more likely to perform the work outdoors. If working
indoors, however, their work space would likely be smaller than for industrial users. Therefore, a
separate exposure scenario was deemed warranted. In general, the potential release to the
environment is also the same between the various servicing workers (mobile and stationary) and
industrial workers, de minimus release to only air as described in detail in ES1.

2.2.1 Contributing scenario CS1 controlling environmental exposure for ERC9b

Wide dispersive outdoor use of substances in closed systems

Assessed and quantified in ES4

Product characteristics

Low global warming potential (GWP) liquefied gas with a concentration of 100%; Not
biodegradable

Amounts used

4000 tonnes per annum (tpa) — EU

Frequency and duration of use

Continuous use/release, 365 operating days/year; Intermittent release

Environmental factors not influenced by risk management

None

Other given operational conditions affecting environmental exposure

Under normal conditions of use, exposure would primarily occur when workers connect and
disconnect the couplings. Conservatively assumed that approximately 6.4% of charge would be
released if servicing completed by a skilled worker and that approximately 64% of charge would be
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released if servicing completed by an unskilled worker (Henne et al, 2012) despite the fact that
servicing is only allowed at professional service centers and completed by skilled workers.

Technical conditions and measures at process level (source) to prevent release

Process designed to minimize releases to wastewater; Process designed to minimize releases to soil;
Ensure that the valves of the cylinders are tightly closed and not leaking; Handle substance within a
closed system; Transfer via enclosed lines; Clear transfer lines prior to de-coupling.

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to
soil

None

Organizational measures to prevent/limit release from site

None

Conditions and measures related to municipal sewage treatment plant

No STP

Conditions and measures related to external treatment of waste for disposal

Not applicable

Conditions and measures related to external recovery of waste

Not applicable

2.2.2 Contributing scenario CS2 controlling worker exposure for PROC 8a

Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at non-
dedicated facilities

Product characteristic

Liquefied gas; Covers percentage substance in the product up to 100 % (unless stated differently);
Assumes activities are at room temperature.

Amounts used

Mobile A/C: 0.5 kg/service event; Stationary Equipment: 0.05 — 300 kg/service event

Frequency and duration of use/exposure

Duration of use/exposure: Intermittent;

Mobile A/C: ~1 minute/ 8-hour shift (0.083 minutes (5 seconds) per connecting process x 2
connecting processes per vacuuming/re-charging procedure x 1 servicing event per hour x 8 hours
per shift)

Stationary Equipment: ~< 1 minute/8-hour shift (0.083 minutes (5 seconds) per connecting process
X2 connecting processes per vacuuming/ re-charging procedure x up to 4 servicing events per 8-hour
shift)

Frequency: 200 days/year

Human factors not influenced by risk management

Light work, respiration volume = 10 m%/8-hour shift

Other given operational conditions affecting workers exposure

Indoor use; Under normal conditions of use, exposure would primarily occur when workers connect
and disconnect the couplings.

Technical conditions and measures at process level (source) to prevent release

Ensure that the valves of the cylinders are tightly closed and not leaking; Handle substance within a
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closed system; Transfer via enclosed lines; Clear transfer lines prior to de-coupling.

Technical conditions and measures to control dispersion from source towards the worker

None

Organizational measures to prevent/limit releases, dispersion and exposure

Use of ATEX 137 and ATEX 95 Directives to mitigate flammability properties of HFO-1234yf
and/or Chemical Substances at Work (Directive 98/24/EC); Use of ISO 13043 (April 15, 2011)
(Road vehicles — Refrigerant systems used in mobile air conditioning systems (MAC) — Safety
requirements) and SAE J639 (Safety Standards for Motor Vehicle Refrigerant Vapor
Compression Systems), SAE J2843 (R-1234yf [HFO-1234yf] Recovery/Recycling/Recharging
Equipment for Flammable Refrigerants for Mobile Air-Conditioning Systems)and SAE J2845
(Technician Certification for Service and Containment of Refrigerants Used in Mobile A/C
Systems); EN 378 (Refrigerating systems and heat pumps — Safety and environmental
requirements); Regular inspection and maintenance of equipment and machines.; Ensure operatives
are trained to minimise exposures.

Conditions and measures related to personal protection, hygiene and health evaluation

Use eye protection to EN 166 or ANSI Z87.1, designed to protect against liquid splashes. Wear
suitable gloves tested to EN374 or complying with U.S. OSHA guidelines.

2.3. Exposure estimation and reference to its source

ASSESSMENT METHOD: CS1: TRA v.3. CS2: Available measured data on HFC-134a were
used to evaluate the professional worker exposure to HFO-1234yf. For comparison purposes only,
TRA v.3 was also used to estimate inhalation exposure for workers.

Information for CS1: Local releases to the environment

Release |Release factor estimation Explanation / Justification
method

Water |Activity and substance Initial release factor: ERC9b assumes 5%
knowledge Final release factor: 0%

Local release rate: 0 kg/day
Explanation / Justification: Substance is a liquefied gas.

Air Henne et al., 2012 Initial release factor: ERC9b assumes 5%

Final release factor: ~6.4% of initial charge if servicing by skilled
workers; ~64% of initial charge if servicing by unskilled workers

Local release rate: 4 580 kg/day across entire EU-27+.

Explanation / Justification: Release estimates made by Henne et al.,
2012 under the assumption that 90% of entire EU-27+ fleet is converted
and at a steady state.

Soil Activity and substance Initial release factor: ERC9b assumes 5%

knowledge Final release factor: 0%

Local release rate: 0 kg/day

Explanation / Justification: Substance is a liquefied gas.

The exposure concentrations and RCRs for both HFO-1234yf and its potential degradation product
TFA are reported in ES4.
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3.1. Exposure Scenario ES3

Formulation of preparations

Industrial uses : Uses of substances as such or in preparations at industrial sites (SU3) ; Formulation
[mixing] or preparations and/or re-packaging (excluding alloys) (SU10) : General manufacturing,
e.g. machinery, equipment, vehicles, other transport equipment (SU17) excluding buses

Contributing environmental scenario CS1: Formulation of preparations (ERC2) (Covered by ES4)

Contributing worker scenario CS2: Use in closed batch process (synthesis or formulation) (PROC3)

Exposure Scenario 3 (ES 3) describes the activities and processes covered when workers blend
various types of refrigeration substances and load the products into 1ISO containers or tanks. The
blended products may contain up to nearly 100% of HFO-1234yf. Activities are expected to occur
outdoors, but with the same equipment used during the charging and/or packaging procedures
described in ES 1. In this process, however, yield rates are set at 99.75%. Therefore, potential
releases to ambient air are expected to be < 0.25% and releases to wastewater and soil are expected
to be at 0%.

The equipment used for refrigerant blending and loading employs shut-off valve couplers that do not
permit release of refrigerant unless a tight seal is made between the blending/filling equipment and
the unit. In addition, blending/filling hoses are designed to be connected with the system prior to
opening the valve(s) of the containers holding the substances. After blending operations are finished
or the containers are filled, the valve(s) are closed prior to decoupling the hoses.

3.2.1 Contributing scenario CS1 controlling environmental exposure for ERC2

Formulation of preparations

Assessed and quantified in ES4

Product characteristics

Low global warming potential (GWP) liquefied gas; Covers percentage substance in the product up
to 100 % (unless stated differently); Not biodegradable

Amounts used

5000 tonnes per annum (tpa) — EU; Daily amount: 25 000 kg/day — EU

Frequency and duration of use

Continuous use/8-hour shift, 200 operating days/year; Intermittent release

Environmental factors not influenced by risk management

None

Other given operational conditions affecting environmental exposure

Under normal conditions of use, exposure would primarily occur when workers connect and
disconnect the couplings. Assumed 0.25% released to air (12.5 tpa), 0% released to wastewater and
0% released to soil.

Technical conditions and measures at process level (source) to prevent release

Process designed to minimize releases to wastewater; Process designed to minimize releases to soil;
Ensure that the valves of the cylinders are tightly closed and not leaking; Handle substance within a
closed system; Transfer via enclosed lines; Clear transfer lines prior to de-coupling.

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to
soil

None

Page 26/ 33




SAFETY DATA SHEET Honeywell

according to Regulation (EC) No. 1907/2006

Solstice® yf Refrigerant (R-1234yf)
Version 10.2 07.10.2017 Supersedes 9

Organizational measures to prevent/limit release from site

Use of ATEX 137 and ATEX 95 Directives to mitigate flammability properties of HFO-1234yf
and/or Chemical Substances at Work (Directive 98/24/EC); Regular inspection and maintenance of
equipment and machines.

Conditions and measures related to municipal sewage treatment plant

No STP

Conditions and measures related to external treatment of waste for disposal

Not applicable

Conditions and measures related to external recovery of waste

Not applicable

3.2.2 Contributing scenario CS2 controlling worker exposure for PROC 3

Use in closed batch process (synthesis or formulation)

Product characteristic

Liquefied gas; Covers percentage substance in the product up to 100 % (unless stated differently);
Assumes activities are at ambient temperature (unless stated differently).

Amounts used

Up to 2 500 kg/shift — worker, based on conservative yearly volume estimate and two shifts/day with
five workers/shift

Frequency and duration of use/exposure

Intermittent; 8-hour shift; 200 days/year; Conservatively assumed less than 15 minutes exposure
duration/worker, which is based on 70 to 100 connections per day with two shifts/day, five
workers/shift, and 30 seconds potential exposure/connection.

Human factors not influenced by risk management

Light work, respiration volume = 10 m%/8-hour shift

Other given operational conditions affecting workers exposure

Outdoor use; Under normal conditions of use, exposure would primarily occur when workers
connect and disconnect the couplings.

Technical conditions and measures at process level (source) to prevent release

Ensure that the valves of the cylinders are tightly closed and not leaking; Handle substance within a
closed system; Transfer via enclosed lines; Clear transfer lines prior to de-coupling.

Technical conditions and measures to control dispersion from source towards the worker

None

Organizational measures to prevent/limit releases, dispersion and exposure

Use of ATEX 137 and ATEX 95 Directives to mitigate flammability properties of HFO-1234yf
and/or Chemical Substances at Work (Directive 98/24/EC); EN 378 (Refrigerating systems and heat
pumps — Safety and environmental requirements); Regular inspection and maintenance of equipment
and machines.; Ensure operatives are trained to minimise exposures.

Conditions and measures related to personal protection, hygiene and health evaluation

Use eye protection to EN 166 or ANSI Z87.1, designed to protect against liquid splashes. Wear
suitable gloves tested to EN374 or complying with U.S. OSHA guidelines.

3.3. Exposure estimation and reference to its source
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The RCR for inhalation exposure was <1. This indicates that adverse impact to workers is not
expected.

4.1 Exposure Scenario ES4

Use, Service Life, and Waste Stage Environmental Exposure

Industrial uses : Uses of substances as such or in preparations at industrial sites (SU3) ; Formulation
[mixing] or preparations and/or re-packaging (excluding alloys) (SU10) : General manufacturing,
e.g.. machinery, equipment, vehicles, other transport equipment (SU17) excluding buses;

Consumer uses : Private households (=general public = consumers) (SU21) ; and Professional uses :
Public domain (administration, education, entertainment, services, craftsmen) (SU22).

Contributing environmental scenario CS1: HFO-1234yf: Wide dispersive outdoor use in closed
systems (ERC9b); TFA: Wide dispersive outdoor use of long-life articles, high or intended release
(ERC 10b).

Contributing worker scenarios: CS2: HFO-1234yf: Use and Service life (PROC 8a, 9) related to
physico-chemical properties

According to Henne et al., 2012, an estimated 19.2 Gg/yr (19 200 tonnes per annum (tpa)) of HFO-
1234yf may be emitted to the air from MACs once the conversion to HFO-1234yf in the automobile
fleet is complete and at a steady-state (estimated to occur in the year 2020). This value represents
the high emission scenario (95% confidence band) for the EU-27+. The 19 200 tonnes estimated to
be released per year was based on a predicted car fleet of about 335 million, approximately 90% of
which have the substance in the MAC, and on all the lifecycle activities for the HFO-1234yf, except
for chemical manufacturing, which does not presently occur in the EU-27+.

4.2.1 Contributing scenario CS1 controlling environmental exposure for ERC9b, 10b

Wide dispersive use in closed systems (ERC9b); TFA: Wide dispersive outdoor use of long-life
articles, high or intended release (ERC10b)

See ES1, 2, 3 above, respectively for conditions of use covered by ES4.
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Predicted yearly emissions based on Henne et al 2012 and ES3 estimated releases

Potential Perce.n'_cage . Henne et al How Henne et al emission .
of original Fraction of L . Predicted
L amount . : emission factor and/or fraction of L
Activity fillamount | automobiles . - emissions for
released potentially | with release factor automobiles with release activity (tpa)
(o/MAC) released (%) (a/lyrIMAC) determined
MAC filling at Original Equipment 5 g/MAC divided by 12 years
Manufacturers 5 0.9 0.9 0.42 (average MAC lifetime) 1217
MAC refilling by skilled personnel 35 6.4 0.81 2.92 35 g/MAC divided by 12 years 792
MAC refilling by unskilled 350 64 0.09 29.2 350 g/MAC divided by 12 years 880
personnel
Regular automobile usage 35.8 6.5 0.9 35.8 Ir?—use car data fqr 2002/2003 10794
with no loss rate improvement
Irregular usage (sudden leaks from All or original fill released,;
accidents, stone impacts, and 550 100 0.017 550 1.9% cars/year times 90% of 3132
component defects) cars with HFO-1234yf in MAC
MAC dismantling by skilled 100 18 0.25 8.33 100 g/MAC divided by 12 years 698
personnel
MAC dismantling by unskilled 400 73 0.25 333 400 g/MAC divided by 12 years 2789
personnel
Total estimated emissions for
ES1 and ES?2 ~19212
Formulation of preparations (ES3) Not applicable Not Not Not applicable 0.25% of 5 000 tpa 12.5
applicable applicable ' '
Total estimated emissions for
ESL ES2, andES3 | 1922
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4.2.2 Contributing scenario CS2 controlling worker exposure for Use and Service life (PROC 8a, 9)
related to physico-chemical properties

Transfer of substance at non-dedicated facilities

Product characteristic

Extremely flammable liquefied gas; Covers percentage substance in the product up to 100 % (unless
stated differently); Assumes activities are at ambient temperature (unless stated differently).

Amounts used

Mobile A/C: 0.5 kg/service event; Stationary Equipment: 0.05 — 300 kg/service event

Frequency and duration of use/exposure

Duration of use/exposure: Intermittent;

Mobile A/C: ~1 minute/ 8-hour shift (0.083 minutes (5 seconds) per connecting process X 2
connecting processes per vacuuming/re-charging procedure x 1 servicing event per hour x 8 hours
per shift)

Stationary Equipment: ~< 1 minute/8-hour shift (0.083 minutes (5 seconds) per connecting process
X2 connecting processes per vacuuming/ re-charging procedure x up to 4 servicing events per 8-hour
shift)

Frequency: 200 days/year

Human factors not influenced by risk management

None

Other given operational conditions affecting workers exposure

Indoor use; Under normal conditions of use, exposure would primarily occur when workers connect
and disconnect the couplings.

Technical conditions and measures at process level (source) to prevent release

Ensure that the valves of the cylinders are tightly closed and not leaking; Handle substance within a
closed system; Transfer via enclosed lines; Clear transfer lines prior to de-coupling.

Technical conditions and measures to control dispersion from source towards the worker

None

Organizational measures to prevent/limit releases, dispersion and exposure

Use of ATEX 137 and ATEX 95 Directives to mitigate flammability properties of HFO-1234yf
and/or Chemical Substances at Work (Directive 98/24/EC); Use of 1ISO 13043 (April 15, 2011)
(Road vehicles — Refrigerant systems used in mobile air conditioning systems (MAC) — Safety
requirements) and SAE J639 (Safety Standards for Motor Vehicle Refrigerant Vapor
Compression Systems), SAE J2843 (R-1234yf [HFO-1234yf] Recovery/Recycling/Recharging
Equipment for Flammable Refrigerants for Mobile Air-Conditioning Systems)and SAE J2845
(Technician Certification for Service and Containment of Refrigerants Used in Mobile A/C
Systems); EN 378 (Refrigerating systems and heat pumps — Safety and environmental
requirements); Regular inspection and maintenance of equipment and machines.; Ensure operatives
are trained to minimise exposures.

4.3. Exposure estimation and reference to its source

ASSESSMENT METHOD: CS1: ECETOC TRA v.3
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Information for CS1:

Predicted exposure concentrations and risk characterisation ratios for HFO-1234yf:

Protection target concentration | and PNECunits | PNEC | charaqaristio
Sewage treatment plant (STP) |Not released to STP mg/L Not applicable | Not applicable
Freshwater 1.11E-10 mg/L 0.1 1E-09
Sediment (freshwater) 1.67E-09 mg/kg dry weight (dwt) 1.77 9E-10
Agricultural soil 1.97E-09 mg/kg dwt 1.54 1E-09
Marine water 3.19E-11 mg/L 0.01 3E-09
Sediment (marine water) 4.81E-10 mg/kg dwt 0.178 3E-09
Man via the environment (local) 3.28E-06 mg/kg body weight/day | 271 (DNEL)Y 1.21E-08

+ The DNEL was derived by taking the worker inhalation, long-term, systemic DNEL of 950 mg/m? and converting it
to a dose by multiplying by a presumed daily inhalation rate of 20 m®/day and dividing by an adult body weight of 70 kg.

The RCRs for HFO-1234yf for all protection targets were all much less than 1. This indicates that
adverse impact to the environment and environmental receptors is not expected from potential
releases of HFO-1234yf during original filling, refilling, regular usage, irregular usage, and

dismantling.

Predicted exposure concentrations and risk characterisation ratios for TFA if instantaneous
conversion after HFO-1234yf vented to air:

Protection target Exposur(_e Exposure concent_ration PNEC Risk
concentration and PNEC units (ECHA, 2014) | characterisation
Sewage treatment plant (STP) |Not released to STP mg/L Not applicable | Not applicable
Freshwater 1.06E-05 mg/L 1 1E-05
Sediment (freshwater) 5.86E-05 mg/kg dry weight (dwt) 4.22 1E-05
Agricultural soil 9.23E-06 mg/kg dwt 0.0083 1E-03
Marine water 9.14E-05 mg/L 0.1 9E-05
Sediment (marine water) 5.03E-05 mg/kg dwt 0.422 1E-04
Man via the environment (local) 1.12E-04 mg/kg body weight/day | 0.25 (DNEL) 4E-04

The RCRs for TFA for all protection targets were all much less than 1. This indicates that adverse
impact to the environment and environmental receptors is not expected from the potential
conversion of HFO-1234yf to TFA during original filling, refilling, regular usage, irregular usage,

and dismantling.

Assessment method for CS2: SAE International Cooperative Research Program 1234

Information for CS2:

Predicted exposure concentrations and physicochemical risk characterisation evaluation
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HFO-1234yf is classified as an extremely flammable gas. This classification is based solely on the existence of a lower
and upper flammability limit in air at 20°C. The flammability limits in air are 6.2%(V) and 12.3%(V) (method: ASTM
E681-04). HFO-1234yf has a boiling point of -29,4 °C

and an autoignition temperature of 405°C. The auto-ignition temperature is very high and is of no concern during normal
handling and use.

As HFO-1234yf is not classified as dangerous on the basis of (eco) toxicological properties, only the risk due to its
flammable properties is required to be characterized. Exposure to HFO-1234yf within the confines of an automobile as a
consequence of leaks due to random collisions is the worst-case situation as higher concentrations are more easily attained
because HFO-1234 may escape in a shorter period of time than during a corrosion-type leak. Again, following a collision
situation, a Micro automobile with effective volume of 1.25 m® was used to determine if the refrigerant’s lower
flammability level would be attained. In the most severe situation, 70% of the refrigerant is potentially leaked into the
passenger cabin after a side impact collision. According to SAE J2772, breakage of other components would more likely
lead to a significant release of refrigerant to the ambient air rather than to the passenger cabin. Results from this
evaluation suggest that the refrigerant reaches a maximum concentration of 127 000 mg/m? (27 200 ppm), well below the
lower flammability level of 62 000 ppm.

Exposure to HFO-1234yf due to worst-case corrosion-type leaks (slower gradual leaks) has been shown to reach a
maximum concentration of below 2% in the luxury vehicle (maximum was 1.8% as tested); typical commuter vehicles
have higher body air leakage and thereby lower maximum refrigerant concentrations (maximum was 1.2% as tested) than
luxury vehicles due to the reduced road noise requirement for the higher end vehicles.
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