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1. Identifikace latky/smési a spole¢nosti/podniku
1.1 Identifikator vyrobku

Obchodni nazev Karbid vapniku

REACH registra¢ni ¢islo 01-2119494719-18-0001

Chemicky nazev (IUCLID) calcium acetylide

Indexové ¢islo 006-004-00-9

Sumarni vzorec CaC,

Synonymy: calcium carbide, carburo de calcio, calcium acetylide, acetylenogen, calcium
dicarbide, ethyne calcium deriv.

Chemicka charakteristika: anorganickd jednoslozkova latka

1.2 Piislu$na uréena pouZiti latky nebo smési a nedoporucena pouZiti
Pouziti: Karbid vapniku se pouziva jako surovina nebo meziprodukt pro vyrobu

acetylenu a kyanamidu vapenatého. PouZiva se v metalurgii pro odsifeni
horkych kovii ve vysoké peci, ve slévarnach Zeleza a oceli.

Pouziti vyzadujici pozomost:  PouZiti zaznamenané v minulosti pro podporu zralosti ovoce a pouziti do
karbidovych lamp (obé pouZiti zahrnovaly vyvijeni acetylenu z karbidu
vapniku). Tyto pouZiti vyZaduji pozomost a nebyly hodnoceny.

1.3 Podrobné Gdaje o dodavateli bezpe¢nostniho listu

Dodavatel / vyrobee Biom s.r.o.

Sidlo Plavnicka 39, Kamenny Ujezd

Telefon: 387412211  Provozni doba: 6.00 ~ 12.00; 12.30 —14.00

Fax / e-mail: 387412211 / biomsro@tiscali.cz

1.4 Telefonni &islo pro naléhavé  Toxikologické informaéni stiedisko, Na Bojisti 1, 128 08 Praha 2, telefon
situace CR: nepfetrzité 224 919 293, 224 915 402, (nebo pouze ve dne 224 914 575)

2. Identifikace nebezpe&nosti
2.1 Klasifikace smési
Smés je dle smémice 1999/45/EHS a nafizeni 1272/2008/ES klasifikovana jako nebezpecna. Klasifikace latek ve
smési viz oddil 3.
Klasifikace dle 1272/2008/ES (CLP)
Tiidy, kategorie, standardni véty o Water-react. Flam. Gas 1 / pfi styku s vodou uvolfiuje hoflave plyny
nebezpecnosti H260 Pii styku s vodou uvolfiuje hoflavé plyny, které se mohou
samovolné vznitit.
Skin Irrit 2 / drazdivost pro kizi  kat. 2
H315 Drazdi kazi.
Eye Dam. 1 / vaZné poSkozeni oci
H318 Zpusobuje vazné poskozeni oci.
STOT SE 3 /toxicita pro specifické cilové organy — jednorazova expozice
H335: MiZe zpusobit podrazdéni dychacich cest.
Klasifikace dle smérnice 67/548/EHS
Pismenné oznaleni nebezpeénych F vysoce hoflavy
vlastnosti, R véty R135 Pfi styku s vodou uvoliuje extrémné hoflavé plyny.
NejzavaZnéjsi nepFiznivé ¢inky fyzikalné-chemické a ifinky na zdravi ¢lovéka a Zivotni prostiedi
Pfi styku z vodou uvoliiyje extrémné hoflavy plyn.
2.2 Prvky oznaceni

Dle CLP: @

Signalni slovo: nebezpedi
Standardni véty H260: Pti styku s vodou uvolfiuje hoflavé plyny, které se mohou samovolné vznitit
nebezpecnosti H318: Zpusobuje vazné poskozeni o&i.

H315: Drazdi kuzi.

H335: MiuZe zpisobit podrazdéni dychacich cest.
Nebezpecné slozky  Karbid vapniku
Pokyny pro bezpeéné zachazeni
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P280: Pouzivejte ochranné rukavice/ochranny odév/ochranné bryle/obli¢ejovy
§tit.

P223: Chraiite pfed moznym stykem s vodou kvili prudké reakei a moZnému nahlému

vzplanuti.

P312: Necitite-li se dobfe, volejte TOXIKOLOGICKE INFORMACN{ STREDISKO nebo

1ékafe.

P302+P352: Pii styku s kizi: omyjte velkym mnoZstvim vody a mydla.

P304+P340: PRI VDECHNUTI: Pfeneste postizeného na erstvy vzduch a ponechte jej v
klidu v poloze usnadiiujici dychani.

P305+P351+P338: PRI ZASAZENI OCI: N&kolik minut opatrn& vyplachujte vodou.
Vyjméte kontaktni ocky, jsou-li nasazeny a pokud je Ize vyjmout snadno. Pokralujte
ve vyplachovani.

P403+P233: Skladujte na dobfe vétraném misté. Uchovévejte obal t€sné uzavieny.

Dle 67/548/EHS
Vystrazny symbol
nebezpednosti:

R — véty:
| S —véty:

3. SlozZeni / informace o slozkach

V)

vysoce hotlavy

R 15 Pti styku s vodou uvoliiuje extrémné hotlavé plyny

S 7/8 Uchovavejte obal tésné uzavieny a suchy

S 24/25 Zamezte styku s kiZi a o€ima

S26 PH zasaZeni o&i okamzitg dikladng vyplachnéte vodou a vyhledejte 1ékaiskou pomoc
S43  V pfipad& pozaru pouZijte suchy prach nebo pisek. Nikdy nepouzivat vodu.

Slozka &islo CAS: Obsah v | Klasifikace Klasifikace
Einecs: % hm.: |67/548/EHS 1272/2008/ES
&is. index.:

Karbid vapniku 75-20-7 75-80 | F Water-react. Flam. Gas 1; H260
200-848-3 R15 Skin Irrit. 2; H315
006-004-00-9 Eye Dam 1 H318

STOT SE 3 H335

Oxid vapenaty 1305-78-8 1520 |C |-

215-138-9 R34
Uhlik 7440-44-0 038 |- |-
231-153-3

Gplné znéni R vét, H vét - viz bod 16; expozidni limity jednotlivych latek pokud jsou k dispozici — viz bod &;

‘4. Pokyny pro prvni pomoc

4.1 Popis prvni pomoci: V pfipad€ nehody, nebo necitite-1i se dobfe vyhledejte lékaiskou pomoc.

P¥i nadychani:

PFi styku s kiiZi:

P¥i zasaZeni oli:

P¥i poZziti:

Pokud postiZeny nedycha — okamzité zahajit um&lé dychani. P¥i zstave srdce —okamzit€
zah4jit nepfimou masaz srdce. Pfi bezvédomi — uloZit do stabilizované polohy na boku
Zajistéte erstvy vzduch a omezte aktivni pohyb. Pfi poruchach dychani zahdjit uméle
dychani, pfipadné podat kyslik. Vyhledejte 1ékafe a poskytnéte informace o vyrobku.
Oplachujte proudem vody nejméné 15 minut. PokoZku oSetfete vhodnym ochrannym
krémem. Vyhledejte 1ékafe. Pfi popaleni roztavenym produktem okamzit€ ochlazujte
pokoZku co nejdéle studenou vodou. Neodstrafiujte obleeni pfilepené k pokoZce. Thned
vyhledejte lékate.

Ihned promyvejte proudem &isté vody po dobu minimalné 15 minut s rozevienymi
o¢nimi vi¢ky. Bezpodmine¢né vyhledejte 1ékate.

Nenf relevantni.

4.2 NejdiileZit&j§i akutni opoZzdéné symptomy a ti¢inky

Péleni a bolesti o&i, nosu, hrtanu a kiize. Drazdivy kagel, dychavi¢nost. Nepfedpokladaji
se systémové toxické uginky. Plisobenim vody vzniké acetylen a hydroxid vapenaty. Je
tfeba vzit v avahu moZnost poleptani hydroxidem vipenatym (na sliznicich a vlhkych
mistech kiize). Zv1ast ohroZena je o¢ni rohovka. Prach draZdi o¢i a dychaci cesty a miize
zpiisobit poleptani kiize. Pisobenim vody nebo vlhkosti vznikd acetylen s omamnym
udinkem. V tomto pfipadé je obraz otravy dany neéistotami technického vyrobku.




BEZPECNOSTNI LIST podie natizeni 1907/2006/ES ve znéni 453/2010/ES strana: 3/34

Karbid vapniku Datum vydani 04.03.2015
Verze: 1.0
'5. Opatieni pro haSeni poZaru ==
5.1 Hasiva -vhodna Suchy prasek, suchy pisek, sucha zemina
-nevhodna  Voda, oxid uhlicity, péna
5.2 Zvlastni Vznik nebezpeénych rozkladnych produkti.
nebezpecnost Vyrobek samotny je nehotlavy, ale pfi styku s vodou a vlhkym prostfedim uvoliiuje

extrémné hoflavy plynny acetylen a rychle tvofi vybuiné smési se vzduchem. Pfi haSeni
je nutné sledovat povétrnosti podminky (smér a rychlost vétru). Zajistit méfeni mezi
vybusnosti. P¥isn&€ dbat bezpe¢nostnich opatfeni v ochranném pasmu. Hasit pouze
z velké vzdalenosti.
5.3 Pokyny pro hasi¢e:  Nezéavisly dychaci pfistroj a protichemicky odév je nutny.
6. Opatieni v piipadé nadhodného vniku
6.1 Opatfeni na Uzaviit misto nehody, uhasit otevieny ohefi, odstranit viechny zdroje zapaleni.

ochranu osob, ochranné Zabezpegit prostor proti vstupu nepovolanych osob. Svételné zdrije v nevybusném
prostiedky a nouzové  provedeni a nejiskiici zafizeni. Pouzivat osobni ochranné prostiedky k ochrané kuze,

postupy dychacich cest a o&i. Pouzit respirator proti prachu, keprovy impregnovany oblek a
ochranné bryle.
Pro pohotovostni personal: PouZit Gplnou ochranu — ochranny odév, dychaci pfistroj.

6.2 Opatieni na Zamezte Giniku do Zivotniho prostfedi. P¥i Gniku do kanalizace nebo odpadnich vod hrozi

ochranu Zivetniho nebezpedi vybuchu, nebo vzniku omamnych vzdusnych smési.

prostiedi

6.3 Metody a material  Zastavte unik, pokud je to mozné. Zamezte iniku viemi dostupnymi prostfedky. Pokud

pro omezeni tiniku a se latka dostane do vodniho toku nebo kanalizace, informujte pfislusné organy. Unikly

pro {isténi materidl opatmé posbirat do uzaviratelnych nadob. Po navlh¢eni produktu se velmi
rychle utvoii plynny acetylén, proto je tieba pfi dopravé brat v ivahu velkou tverbu plynu
v nadobe.

6.4 Odkaz na jiné odd_ily Informace o kontrole expozice a osobnich ochrannych prostfeacich viz oddil &;
informace o zne$kodfiovani viz oddil 13.

| —
7. Zachézeni a skladovani
7.1 Opatfeni pro bezpetné zachdzeni
Zabranit kontaktu s vihkosti a jakémukoli styku s vodou, aby nedoslo k prudkym reakcim a vzniceni. Zpracovat pod
inertnim plynem. Pfi praci nejezte, nepijte, nekufte a pouZzivejte pfedepsané osobni ochranné prostfedky.
Pouzivejte ptedepsané osobni ochranné prostiedky (viz oddil 8).
7.2 Podminky pro bezpené skladovini vietné neslu€itelnych litek a smési
Skladujte v suchych, t&sné uzavienych nadobach (v plechovych sudech, ocelovych kontejnerech). Nadoby musi byt
hermeticky uzaviené, aby se zabranilo priniku vzdu$né vlhkosti ke karbidu. Skladujte na suchém dobfe vétraném
mistg.
7.3 Specifické koneéné pouZiti -

8. Omezovani expozice / osobni ochranné prostredky

8.1 Kontrolni parametry dle 361/2007 Sb., ve znéni pozdé&jsich pfedpisi nebo 98/24/ES v platném znéni
8.2 Limitni hodnoty expozice karbid vapniku
Pfipustny expozicni limit neni stanoven.
oxid vapenaty
Piipustny expozi¢ni limit PEL: 2 mg/m’

Nejvyssi pfipustna koncentrace NPK-P: 4 mg/ m’
Faktor pfepottu z mg/m’ na ppm (25 °C, 100 kPa): neni k dispozici

8.2 Omezovani expozice

8.2.1 Vhedné technické Vétranim nebo odsavanim pracovniho prostoru, je nutné zamezit ¢i minimalizovat
kontroly obsah prachu v ovzduii. Zamezte styku s kiZi a sliznicemi.

a) Ochrana dychacich cest Respirétor.

b) Ochrana rukou Ochranné rukavice.

¢) Ochrana oéi Ochranné bryle.

d) Ochrana kiiZe Ochranny odév.

8.2.2 Omezovani expozice Postupujte v souladu se zakonem na ochranu ovzdusi, vodnim zékonem, zdkonem o
Zivotniho prostiedi odpadech a dal$imi souvisejicimi pfedpisy. Zamezte (niku pfipravku do kanalizace

a Zivotniho prostfedi. Hodnoty PEC viz oddil 11.
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|9. Fyzikalni a chemické vlastnosti

9.1 Informace o zdkladnich fyzikalnich a chemickych vlastnostech

Skupenstvi (pfi 20°C)

Barva:

Zapach (ving)

pH

Teplota (rozmezi teplot) varu (°C)
Teplota (rozmezi teplot) tani (°C)
Teplota rozkladu (°C)

Bod vzplanuti (°C)

Ho¥lavost

Sklon k samovzniceni

Nebezpeti vybuchu

Vybusnost

Meze vybusnosti: dolni mez (% obj.)
Meze vybusnosti: horni mez (% obj.)
Tlak par (pFi 25 °C) (kPa)

Mérni hmotnost (g/cm’)
Rozpustnost ve vodé

Rozdé&lovaci koeficient n-oktanol/voda
Viskozita

9.2 Dalsi informace

Udaje pro acetylén

Bod vzplanuti (°C)

Teplota vzniceni (°C)

VybuSnost

a) spodni mez vybusnosti

b) horni mez vybusnosti

prasek, nebo kousky nepravidelnych tavri

tmavoseda az fialovoéerna
po acetylénu

zasadité

2300 (101,3 kPa)

2300 (101,3 kPa)

neuvadi se

neuvadi se

nehoflavy (latka produkuje hoflavy plyn pii styku s vihkosti)

nema
neuvadi se
neuvadi se

0,1

22-27

neuvadi se (reaguje s vodou)
neuvadi se (anorganicka latka)
neuvadi se

Pii styku s vodou uvoliiuje acetylén

-17,8
321

1,5 % obj. acetylénu
82 % obj. acetylénu

(latka produkuje hoflavy plyn pfi styku s vlhkosti)

10. Stalost a reaktivita

10.1 Reaktivita

10.2 Chemicka stabilita

10.3 Moinost nebezpe&nych reakei
10.4 Podminky, kterym je tieba
zabranit

10.5 Neslutitelné materialy

10.6 Nebezpeiné produkty rozkladu

Pfi styku s vodou prudce reaguje za vzniku vysoce hoflavého plynného
acetylénu a velkého mnozZstvi tepla. Reakei 1 kg karbidu vapniku vznika
asi 300 ml plynného acetylénu. Acetylén je nestaly pfi teploté okoli.
Acetylén rychle utvoii se vzduchem vybusné smési. Vzniceni zptisobuji
horké povrchy, jiskry, otevieny ohefi. Velmi nachylna k vybuchu je
reakce vyvolana pfidivanim karbidu vapniku do roztoku dusi¢nanu
stfibrného. Smés peroxidu sodiku a karbidu vapniku po zahfati exploduje
reakce s médi a mosazi vedou k tvorb& vybusnych sloudenin. Reakci

s fluoridem draselnym vznika kovovy draslik.

Reakéni produkt — acetylén tvoti se solemi nékterych t€Zkych kovi silné
vybuiné sloudeniny a reaguje také prudce s kyselinami.
Stabilni v suchém prostfedi. Reaguje se vzdudnou vlhkosti za vzniku

hoflavého acetylénu.
Viz pododdil reaktivita.

Zabranit styku s vodou a s vihkym prostiedim.

Voda, dusi¢nan stfibry, peroxid vodiku, méd’, mosaz, soli nékterych
t&Zkych kovi, fluorid draselny, kyseliny — nebezpeci vybuchu.
Vybuiny plynny acetylén C,H,, vylmi toxické plyny fosfan (hydrid

fosforu) PH; a sulfan (sirovodik) H,S.

|11. Toxikologické informace

11.1 Informace o toxikologickych wi¢incich

a) akutni toxicita
b) drazdivost

Informace o akutni toxicité vyrobku nejsou znamy.
1% roztok karbidu vapniku ve vodé ma pH 12,48

drazdivost pro kiizi (in vivo zajic): drazdi

drazdivost pro oéi (in vivo zajic): ireversibilni Jeze v oku
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dle vysledku hodnoceni pH karbidu vapniku ma byt tato latka hodnocena jako drazdiva.

c) Ziravost Informace nejsou k dispozici.

d) senzibilizace Informace nejsou k dispozici.

e) toxicita opakované Informace nejsou k dispozici.

davky

f) karcinogenita Neexistuji pfesvéd¢ivé dikazy o karcinogenité.

g) mutagenita Neexistuji piesvédgivé diilkazy o mutagenite.

h) toxicita pro reprodukci  Neexistuji pfesvédeivé dikazy o toxicité pro reprodukci, vyvojové toxicité nebo
teratogenite.

DNEL.: Dostateéné fidaje k vypo&tu DNEL nejsou k dispozici, pro charakterizaci rizika se proto indikativné pouzivaji
expoziéni limity pro pracovni prostfedi pro hydroxid Vapenaty TWA: 5 mg/m’ (8 hodm) Expozice v oblasti tvorby
prachu je maximalné 4 hodiny, takZe tato hodnota miiZe byt upravena na 10 mg/m’. CR: PEL: 2 mg/m’; NPK-P: 4
mg/m’: neméla by byt piekrodena hodnota NPK-P.

Poznamka:

DNEL - odvozena tiroveii, pii které nedochéazi k nepfiznivym uéinkim (derived no-effect level); TWA- Casové
vaien}'f pramér (time weighted average) PEL - pfipustné expoziéni limity celosménovy tasové vazeny promeér (8

vvvvv

12. Ekologlcke informace

Toxicita

Karbid vapniku se pfi styku s vihkosti rychle rozklada za vzniku acetylénu a hydroxidu vapenatého. Mimo jiné karbid
vapniku obsahuje jako nedistotu oxid vapenaty, ktery se také hydrolyzuje na oxid vapenaty. Hydroxid vapenaty je
alkalicky, proto ma schopnost ovliviiovat pH. Organismy vodniho prostfedi jsou ptizpiisobivé zméndm pH, pH
vodniho prostfedi se mize pohybovat od 6 v m&kké vodé do 9 v tvrdé vod€. Pufracni kapacita prostfedi bude
neutralizovat hydroxid vépenaty vznikly z karbidu vapniku. Acetylén je vysoce t€kavy, pfesto je tfeba zvaZit jeho
vztah k ekotoxicité. Ostatni nedistoty jsou ve velmi malych mnoZstvich, proto nemaji vliv na ekotoxicitu vyrobku.
Toxicita pro ryby Udaje nejsou k dispozici.

Toxicita pro obratlovecea  Udaje nejsou k dispozici.

bezobratlé

Perzistence a rozloZitelnost Bioakumulaéni potencial: Karbid vapniku neobsahuje slozky, které maji potencial
posouzen{ PBT/ vPvB k bioakumulaci, proto nema PBT ani vPvB vlastnosti.

Rozlozitelnost Abioticka — hydrolyzou vznika acetylén a hydroxid vapenaty.

Modbilita v padé Po tniku do Zivotniho prostfedi reaguje s vodou nebo se vzduinou vlhkosti za vzniku

plynného acetylénu a hydroxidu vapenatého.

| 13. Pokyny pro odstranovani

Metody naklidani s Doporudeny zpusob odstrafiovani: Nepotfebny material ulozit do uzavienych nadob.

odpady Dodrzovat platné zakony a pfedpisy o odpadech. Zbytky nevypoustét do kanalizace a
vodnich tokii. Odvazet v uzavienych nadobach. PHi zvihéeni se vytvoii plynny acetylén
V tomto piipadé odstranit zapalné zdroje a pfi pfepraveé respektovat velkou tvorbu
plynt v nadobé.

Obaly Dopoprudeny zplsob odstrandni znedisténych obalii: prazdné a dokonale vyprazdnéné
obaly je moZné recyklovat. Zbytky vyrobku v obalech mohou reagovat se vzdu$nou
vlhkosti za vzniku plynného acetylénu, V tomto piipadé odstranit zapalné zdroje.
Pridélit odpovidajici kéd odpadu podle Katalogu odpadi je zaleZitosti plivodce odpadu.

| 14. Informace pro piepravu

ADR/RID

UNZ. 1402
Identifikacni ¢islo nebezpecnosti (Kemler kod) 423

ADR/RID tfida: 43

Pfepravni nazev Karbid vapniku
Chemicky nazev Calcium carbide
Klasifika¢ni kod w2
Bezpecnostni znacka 43

Obalova skupina 11

Limitované mnozstvi (LQ) LQ1l
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Kod omezenti pro tunely
Vythaté mnoZstvi
Dopravni kategorie
WGK

Cislo celniho sazebniku
IMDG

UN &,

Ttida

Latka znedistujici mofe
Piepravni nazev
Chemicky nazev
Bezpetnostni znacka

Obalova skupina
EmS ¢&islo
Limitované mnozstvi
Zv1astni ustanoveni
Vyhaté mnoZstvi
ICAO/TATA

UN &.

Tiida

Pfepravni nazev
Chemicky nazev

g

Bezpecnostni znacka

Obalova skupina

Limitované mmnozstvi - pasazér
IATA balici instrukce- pasazér
IATA balici instrukce -Cargo
TATA maximalni mnoZstvi

IATA maximalni mnoZstvi-Cargo

15. Informace o p¥edpisech

(D/E)
E2

2

1
284910

1402

43

ne

Karbid vapniku
Calcium carbide
43

I

F-G, S-N
500 g
951

E2

1402

4.3

Karbid vapniku
Calcium carbide

4.3

11

Skg
416

418
15kg
S0kg

15.1 Nafizeni tykajici se bezpe¢nosti, zdravi a Zivotniho prostfedi/specifické pravni pfedpisy tykajici se Litky

nebo smési

Zakon &. 262/2006 Sb. (Zakonik prace) a navazujici pfedpisy, napf. vyhlaska 288/2003 Sb.)
Zakon & 309/2006 Sb., dalii poZadavky bezpe&nosti a ochrany zdravi pfi préaci a navazujici ptedpisy, napi.

nafizeni vlady 361/2007 Sb.)

Zakon &. 350/2011 Sb., chemicky zakon a navazujici piedpisy

Natizeni (ES) &. 1907/2006, o registraci, hodnoceni, povolovani a omezovéani chemickych latek (REACH)
Natizeni (ES) &. 1272/2008, o klasifikaci, oznatovani a baleni chemickych latek a smési (CLP)

Smérnice 67/548/EHS, klasifikace, baleni a oznatovani nebezpecnych latek (DSD)

Stupeni ohroZeni pro vodu: WGK 1 — slabé ohroZuje vodu.

15.1 Posouzeni chemické bezpecnosti

Hodnoceni chemické bezpeénosti bylo provedeno v rimci registrace latky dle nafizeni REACH

16. Dalsi informace

Plné znéni H a R vét z oddilu 2 a 3:

H315 Drazdi kizi. H335 MazZe zplsobit podrazdéni dychacich cest. H318 Zpasobuje vazné poSkozeni oéi.
H260 Pii styku s vodou uvoliiuje hoflavé plyny, které se mohou samovolné vznitit.
R15 Pii styku s vodou uvolfiuje extrémng hoflavé plyny. R34 Zpisobuje poleptani
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Uvedené informace se tykaji pouze vyse uvedeného vyrobku a nemusi byt platné pfi pouziti s jinym produktem nebo
v jiném procesu. Informace jsou zaloZeny na dnesnim stavu nasich znalosti a jsou podény v dobr¢ vife. Nejsou
zarukou vlastnosti vyrobku a neprokazuji zadny smluvni vztah. Zistava na vlastni odpovédnosti uZivatele, aby se
ujistil, ze informace jsou relevantni a tpIné pro jeho specialni pouZiti tohoto produktu. UZivatel je povinen dodrZovat
stavajici zakony a predpisy.
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Attachment EXPOSURE SCENARIOS / MSDS/ CALCIUM CARBIDE/
Exposure scenarios are presented for the production of calcium carbide and the two identified uses
described in Section 2:

A) Use of calcium carbide in the production of acetylene and calcium cyanide.
B) Use of calcium carbide in metallurgy.

Any tonnages discussed in this document are generic and should not be taken as relating to any specific
site. The scenarios and releases described in this chapter are written in accordance with the REACH
Guidance and are taken mainly from or based on the following sources:

»  Reference Document on Best Available Techniques (BAT) for the Manufacture of Large Volume
Inorganic Chemicals.

= Information provided by calcium carbide consortium members.
*  Site visits to a calcium carbide production plant and industries making use of calcium carbide.

The uses and relevant descriptor codes for each identified exposure scenario are summarised in Table 1.1.
Exposure Scenario 1 describes the production of calcium carbide.

Exposure Scenario 2 describes the milling/formulation of calcium carbide products.

Exposure Scenario 3 describes the industrial use of calcium carbide as a process material or

intermediate in the production of acetylene and calcium cyanide.

Exposure Scenario 4 describes use of calcium carbide in metallurgy (use as a blast furnace hot metal
desulfuriser, use as a foundry iron desulfuriser and use during steelmaking).

It should be noted that all concentrations in the soil compartment are upper limits; the significance of this is
discussed in Section 10.1.

No calculation of regional releases is required, for reasons explained in Section 9.5.




BEZPECNOSTNI LIST pode natizeni 1907/2006/ES ve znéni 453/2010/ES strana: 9/34
Karbid vapniku Datum vydani 04.03.2015
Verze: 1.0
Tablel.1, Overview on exposure scenarios and coverage of substance life cycle
Consume | Resulting Linked Sector of Preparatio | Process Article
r use life cycle to Use (SU) n catehory cathegory
stage Identified Category (PROC) (AC)
Use (PC) |
ES Volume ®
number | (tonnes) E £ 2 2 g §°
= — Py
€| E £ g5 | &
S| 20| 4& | B
ES1 300000 | x SU 3 (main | - PROC2,8b | -
user group),
SU8
(end-use)
ES2 Confide X SU 3 (main | PC20 PROC 5,8b | -
ntial user group),
SU 10
(end-use)
ES 3 Confide X SU 3 (main | PC19 PROC2,8b | N/A
ntial user group),
| SU 8
(end-use)
ES 4 Confide X SU 3 (main | PC20 PROC 22 N/A
ntial user group),
SU 14
| | (end-use) | ]

Notes: 1 Transfer of substance from/to vessels/large containers at dedicated facilities (PROC8Db) is not applicable because
high levels of containment are
used in automated systems.

ES 1: Production of calcium carbide
Exposure scenario
Description of activities and processes covered in the exposure scenario

This scenario covers the production of calcium carbide based on information provided by members of
the calcium carbide consortium. It also includes information about risk management measures (RMM)
in place during production.

A site visit to a calcium carbide production facility showed that in some respects it is a typical chemical
production plant with a roof covering an essentially open area. The electrothermal process is not
typical of the chemical industry, with very high electrical power consumption as a means of performing
the required process. Production takes place on not less than 300 days per year, and each

furnace can produce several hundred tonnes of calcium carbide per day. Once the continuous process has
started, production continues until essential maintenance is required.

Due to the nature of the reaction and the hazards associated with acetylene, no water is used in the
facility apart from a cooling jacket around the furnace crucible. There is no generation of wastewater in
the production area. Signs saying “No water” are present throughout the facility.

Operational conditions related to frequency, duration and amount of use
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Table 1.1. Duration, frequency and amount

Information type Data field Explanation

Used amount of substance per day 500 tonnes/day | Assumption used in the exposure
assessment

Duration of exposure per day at workplace [for one >4 hours Information provided by

worker] members of

the calcium carbide consortium

Frequency of exposure at workplace

[for one worker] Once per day
150 000 ) .
. Assumption used in the exposure
Annual amount used per site tonnes/year
assessment
300 days/year Information provided by

members of
the calcium carbide consortium

Emission days per site

Operational conditions and risk management measures related to product’ characteristics

Table 1.3 shows the product characteristics. Manufacture of calcium carbide is a closed, controlled
process with occasional controlled exposure. Transfer of calcium carbide to vessels or large
containers takes place at dedicated facilities. Milling of calcium carbide is either carried out at a
separate site or at the production sites.

Table 1.1: Characteristics of the substance

Information type Data field Explanation
Formed in the liquid state at high
Physical state Solid temperature, then allowed to cool
and solidify
The actual size of calcium carbide

For solids: Categorisation of dust
grades

supplied depends on the
processing requirements of the
downstream use
Industrial-grade calcium carbide
Purity of industrial-grade calcium 80 % contains about 80% CaC2, 15%
carbide Ca0 and 5% other impurities in
the raw material

Low, medium, high

Risk management measures related
to the design of product

] See text.

Operational conditions related to available dilution capacity and characteristics of exposed

! “product” includes substances, preparations and articles
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humans

Table 1.4 shows the characteristics of exposed humans that are assumed for the exposure
assessment,

Table 1.1. Operational conditions related to respiration and skin contact

Information type l Data field Explanation
Respiration volume under conditions | 3 Default worker respiration rate for
10m™/d . ..

of use light activity

Room size and ventilation rate m’ ; exchange per hour
ECETOC TRA model default:

Area of skin contact with the , PROC;Z non-dispersive use, no direct

substance under conditions of use 480 cm handling, palms O.f both hands. .
PROCS8Db: wide-dispersive use, direct
handling, palms of both hands.

Body weight |70 kg Default for workers

Environmental surroundings characteristics

A dilution factor of 40 has been used, because calcium carbide production takes place at large
industrial sites. This is taken from the Emission Scenario Document in part IV of the risk assessment
guidance for new and existing substances. This scenario has a standard waste water treatment plant
flow rate of 10 000 m*/day.

Other operational conditions of use

Releases to air

Emissions of dust can be encountered at various stages over the whole production process. The main
source of dust emissions is the dust-laden furnace gas. Depending on the de-dusting system, dust
emissions from the use of furnace gas are between <5 and 15 mg/Nm3. Diffuse emissions arising from
the tapping of liquid CaC2 can be reduced by a fume extraction system and waste gas treatment to a
large extent.

The EU IPPC BREF document on Large Volume Inorganic Chemicals (EU BREF 2007) gives the
emission factor to air, in furnace and tapping gas after the de-dusting process as <110 g/t CaC2 and

<3 mg/Nm3 respectively (common de-dusting system for tapping and furnace gas). Based on
information from consortium members, a worst-case value for emissions to air is <166 g/t.
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Releases of calcium carbide dust or particulates to air during manufacturing would also occur at the
crushing, sieving, screening and storage stages of production. Air pollution control devices such as
fabric filters and scrubbers are usually in place during these operations. The EU IPPC BREF
document on Large Volume Inorganic Chemicals (EU BREF 2007) gives the emission factor to air,
during the crushing of calcium carbide (after dust abatement with fabric filter) as 1 g/t calcium carbide,
which is 1E-4%. Dust content and emissions is largely dependent on the method of block crushing.
Final dust content of <30 g/t calcium carbide and <1 mg/m3 for crushing and packaging of calcium
carbide (in drums and containers) respectively, are reported for calcium carbide production in Slovenia
(EU BREF 2007).

The REACH default environmental release estimates as given in Table R.16-23 in Chapter R.16
(environmental exposure estimation) of the REACH guidance are very conservative. The estimated
default release to air for production of chemicals (ERC1) is given as 5%. Such a default is not
applicable to calcium carbide production, as evidenced by the BREF and the site visit made by one of
the authors.

It cannot be excluded that some dust will react with water vapour resulting in acetylene losses to air.
For the purpose of this assessment the worst-case emission of 166 g/tonne of dust to air has been

used to estimate emissions. This is assumed to include emissions from crushing, sieving, screening
and storing where these are carried out on the production site.

Releases to water

Water is primarily used for the indirect cooling of the furnace and other devices during calcium carbide
manufacturing. The cooling water is not contaminated during this use (EU BREF 2007). Fabric filters
are generally used for dust abatement during crushing of block calcium carbide?,

Most of the calcium carbide dust generated during production and collected from off-gas, local exhaust
ventilation and plant cleaning processes is reused or recycled. Some of the dust may however find its
way to the wastewater stream during neutralisation in the drain. The main constituent (the carbide
itself) will, however, react there therefore calcium hydroxide and acetylene could be present at low
levels. The non-volatile impurities would remain and exposure to these impurities cannot be excluded.
Table R.16-23 in Chapter R.16 (environmental exposure estimation) of the REACH guidance gives the
default release estimate to wastewater for production of chemicals (ERC1) as 6%. This high default
release estimate is not expected to be applicable to calcium carbide production, where no water is

used during the actual production, apart from a cooling jacket around the reactor vessel.

As areasonable estimate perhaps 1% of the dust emissions reach water as fugitive loss. However,

this will ultimately generate acetylene and the volatility of acetylene produced is such that all of it
would evaporate before the waste stream reaches a wastewater treatment plant. Release of the
impurities in commercial CaC2 could occur and the exposure of wastewater to these has been
accounted for.

Emission to soil
No direct emissions to soil. although losses of dust to air followed by redeposition are included in the

2 It might be important to consider the release route for CaC2 during cleaning of fabric filters.
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modelling.

Risk management measures

Table 1.5 summarises the risk management measures in place during production of calcium carbide.
Table 1.1. Risk management measures for industrial site

Information type

| Data field

| Explanation

Containment and local exhaust ventilation

Containment plus good work
practice required

Local exhaust ventilation required
plus good work practise

No

Personal protective equipment (PPE)

Skin protection

Protective gloves and
clothing are used

Information from production sites

Eye protection

Goggles are used

Information from production sites

Respiratory protection

Respirators are used

Information from production sites

others

Skin protection creams

Information from production sites

Other risk management measures related to workers

|

Risk management measures related to environmental emissions from industrial sites

Onsite pre-treatment of wastewater

No measured data

Resulting fraction of initially applied
amount in wastewater released

from site to the external sewage
system

1.7x10° kg/kg

Air emission abatement

- Scrubbers, Fabric filters

Information from production sites

Resulting fraction of applied amount
in waste gas released to
environment

1.7x10° ke/kg

Value is fraction of tonnage
produced, expressed as calcium
carbide, in the form of dust.

Onsite waste treatment

No measured data

Fraction of initially applied amount
sent to external waste treatment.
This is the sum of direct losses from
processes to waste, and the

residues from onsite wastewater
and waste gas treatment.

1.7x10° kg/kg

Municipal or other type of external

Generic environmental surrounding
characteristics considered covers

Effluent (of the wastewater
treatment plant) discharge rate

wastewater treatment
plant

wastewater treatment Yes both on-site wastewater and
municipal or external wastewater
treatment
10 000 m'/day
discharged to Standard size wastewater

treatment plant for highly industrial
sites.

Recovery of sludge for agriculture
or horticulture

Yes

The spreading of sludge is
assumed in accordance with the
default models, but is not believed
to occur at every location.

Waste related measures

strana: 13/34
Datum vydani 04.03.2015




BEZPECNOSTNI LIST podie nafizeni 1907/2006/ES ve znéni 453/2010/ES strana: 14/34

Karbid vapniku Datum vydani 04.03.2015
Verze: 1.0

Waste generated from calcium carbide production is mainly ferrosilicon (FeSi) with CaC2 and calcium
carbide dust. CaC2 is separated from ferrosilicon and is reused, recycled or neutralised.

Calcium Carbide dust from air emission abatement devices and cleaning operations is also reused,
recycled or neutralised.

Solid waste is handled differently across production sites. Some production sites recover dust into
other production streams or convert it to hydrated lime in an acetylene generator.

Solid waste from the furnace off-gas scrubbing system is sent to an approved on-site settling lagoon at
some production sites, while substances from filters are treated with small amounts of water to
decompose carbide and than deposited in dedicated landfills.

Exposure estimation

Workers exposure

Acute/Short term exposure

Workers at industrial sites are routinely involved with the same tasks; therefore it is more appropriate
to consider long-term exposure.

Long-term exposure

Human exposure from production and industrial use, based on the known work pattern, has been
estimated using the ECETOC TRA screening tool and measured data. Table 1.1. shows the REACH
process categories important for human exposure assessment for the life cycle and identified uses of
calcium carbide. Predictions are retained for reference.

In a typical calcium carbide production plant, molten calcium carbide from the reaction furnace is
allowed to pour into iron trucks, which take around 300 kg each. These are placed under the reactor
one after another on an automated rail system, and after filling they are moved into a storage area to
cool, which takes around 24 hours. Due to the intense heat, workers are at least 20 m away behind
screens, in full protective clothing and helmets. Additionally there is ventilation for dust and furnace
gas to prevent workers from being exposed.

Deposits of powder of calcium oxide /carbide are found on the floor in the production area. These vary
from 1 mm on general floor areas to 5 cm in depth around less accessible areas. Exhaust systems are
used to reduce the amount of dust in the air. Worker exposure to dust can occur and is monitored. It is
estimated that around 166 g of dust are generated for each tonne of carbide produced. This is a
consequence of the large scale handling of solids under conditions which are open at some stages in
the processing.

Measurements from a typical production site

Maximum exposure levels occur in the vicinity of the silo automatic loading. The average exposure is
5.5 mg/m3. The maximum exposure occurs when depositions of dust are swirled up during operating
mode, with a measured value of 54.7 mg/m3. This operation mode works three times a day for 30
minutes and workers' exposure time is approximately 10 minutes per 30 minutes' operation.

These values are above the UK Workplace Exposure Limits (WELSs) for calcium oxide therefore PPE
in the form of respiratory protective equipment such as the mask FFP3 is required. Qualitative
assessment indicates that use of PPE is sufficient to reduce exposure to an acceptable level. The UK
WEL for calcium oxide is 2 mg/m3 and for calcium hydroxide the UK WEL is 5 mg/m3. These values
are based on an 8-hour TWA reference period.

Oral exposure
Eating and drinking at the workplace is forbidden across production sites. Hence, workers’ exposure
via ingestion of calcium carbide is not expected.

Dermal exposure

Risk management measures used to prevent dermal exposures at most production sites include
gloves, protective clothing, goggles and skin protection creams (used during crushing operations).
Inappropriate use of PPE can result in skin irritation and burns.

Tier 1 dermal exposure estimates based on the ECETOC TRA workers” model have been estimated
for the production of calcium carbide (PROC 2 and 8b) and milling/formulation of calcium carbide
products (PROC 5). According to the ECETOC assumptions for these process categories, the
exposed skin surface area (palms of both hands) is 480 cmzand LEV is assumed to be present. For
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PROC 2 (use in closed, continuous process with occasional controlled exposure), non-dispersive use

and no direct handling is assumed. For PROC 8b (transfer from/to large dedicated vessels), widedispersive
use, direct handling and intermittent exposure is assumed.

No modifying factor (e.g. use of personal protective equipments) has been applied, except the use of

local exhaust ventilation. Human health exposures during production and industrial uses of calcium
carbide have been considered for the neat substance. In cases where calcium carbide is formulated

during milling and formulated products are used in metallurgy, it is important to consider exposure to
calcium carbide preparations and the concentration of calcium carbide in such preparation.

Inhalation exposure

A limited amount of dust is always prevalent during production. Exposure of workers via inhalation is
prevented by use of respirators. Dust concentration in the work place has been measured to be in the
range 1 to 5 mg/m3, with calcium carbide content of 20 to 50%, in the areas of highest dust in the
plant. Duration of workers exposure to dust is reported to be for 1-4 hours per shift.

Tier 1 inhalation exposure estimates based on the ECETOC TRA workers’ model have been

estimated for the production of calcium carbide (PROC 2 and 8b) and milling/formulation of calcium
carbide products (PROC 5).

Based on the use pattern information and fugacity banding of the ECETOC model, the availability of
calcium carbide for inhalation exposures has been assumed to fall in the ‘medium’ fugacity band i.e.
slightly dusty during production and industrial use in acetylene production; and the ‘high’ fugacity band
i.e. highly dusty during milling; and industrial use in metallurgy and calcium cyanamide production.
No modifying factor (e.g. use of respiratory protective equipments) has been applied, except the use of
local exhaust ventilation. Human health inhalation exposures during production and industrial uses of
calcium carbide have been considered for the whole substance. The inhalation exposure estimate of
2.5 mg/m3 from the ECETOC TRA model for the milling process falls in the range of measured
workplace dust concentrations (1 to 5 mg/m3, with 20 to 50% calcium carbide concentration) specified
by members of the calcium carbide consortium.

An exposure time of 1-4 hours is should be assumed.

In cases where calcium carbide is formulated during milling and formulated products are used in
metallurgy, it is important to consider exposure to calcium carbide preparations and the concentration
of calcium carbide in such preparation will be required.

Table 1.6. Long-term exposure concentrations to workers

Estimated Estimated exposure | Explanation / source of
exposure concentrations measured data
Routes of concentrations
exposure value | unit value unit
0.14 mg/kg/day | - - ECETOC TRA model prediction
_ for PROC 2 (production)
Dermal exposure 0,69 mg/kg/day | - - ECETOC TRA model .prediction
for PROC 8b (production)
0,07 mg/kg/day | - [ - ECETOC TRA model prediction
for PROC 5 (milling)
0.05 mg/m’ 0.007° | mg/kg/day | ECETOC TRA model prediction
Inhalation . for PROC 2 (production)
exposure | 0.25 mg/m’ 0.036° | mg/kg/day | ECETOC TRA model prediction
for PROC 8b (production)
mg/m’ 0,36 mg/kg/day | ECETOC TRA model prediction
for PROC 5 (milling)

Notes:a Calculated assuming a default bodyweight of 70 kg for workers and a default respiratory
volume of 10 m3, light activity, for an 8 hour work shift.

Table 1.7. Summary of long-term exposure concentration to workers
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Routes of
exposure | Concentrations Justification

Dermal local
exposure
(in mg/cm?2)

Dermal systemic Worst case ECETOC TRA model prediction for PROC 8b

exposure 0,69 :

(inpmg/kﬁ bw/d) (production)

Inhalation

exposure Worst case ECETOC TRA model prediction for PROC 5
i 295 e

(in mg/m3)/8h (milling)

workday’

Consumer exposure

There is no consumer exposure from the production of calcium carbide.
Indirect exposure of humans via the environment (oral)

There is no oral exposure of humans via the environment.
Environmental exposure

Predicted Environmental Calculations (PECs) have been determined using EUSES 2.1.1. The EUSES
program implements the environmental exposure models described in REACH Technical Guidance
Chapter R16. Default model parameters have been used with the following exceptions:

Lowest daily flow rate to WWTP — 10 000 m3/day

Dilution factor — 40 (EU TGD Part 1V, EC 2003)

Local tonnage — 500 tonnes per day

Number of days — 300 days

There is only one site in the Region.

Environmental releases

The release fractions are discussed in Section 1.1.1.5. From this, emissions to air as dust are

166 g/tonne, as calcium carbide. As discussed in Section 7 for the environment the assessment is
considering the two impurities calcium cyanamide (as cyanamide) and calcium sulfide. The maximum
content of calcium cyanamide in calcium carbide is 5% by weight (see Section 1.2), hence the
emission factor is 8.3 g/tonne. For calcium sulfide, the maximum content is 1.3% by weight (see
Section 1.2), hence the emission factor is 2.2 g/tonne.

For water, the emissions are 1% of those to air, or 1.7 g/tonne as calcium carbide. The corresponding
emission factors for the two impurities are 83 mg/tonne for calcium cyanamide and 22 mg/tonne for
calcium sulfide.

These factors are applied to a site producing 500 tonnes of calcium carbide per day.

No measured values for released amounts are available, so the calculated values are used in the
exposure estimation, These are summarised in Table 1.8 and 1.9.

Table 1.8. Summary of the releases to the environment — cyanamide

? air concentration at the workplace
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Release'
from point
Compartments source (kg/d) Justification
(local exposure
estimation)
g%;?m (without 0,022 Release calculated based on local tonnage
Aquatic (after STP) 2.8E-03
Air (direct + STP) Point source release rate, direct only.
Soil (direct releases
None
only)
Table 1.9. Summary of the releases to the environment — calcium sulfide
Release’
from point
Compartments source (kg/d) Justification
(local exposure
estimation)
./S\%;:;mc (without 0,011 Release calculated based on local tonnage
Aquatic (after STP) 0,011 No removal in STP
'__Air (direct + STP) 1,1 Point source release rate, direct only.
Soil (direct releases
None
only) .

Exposure concentrations in the environment

Table 1.10 summarises the exposure concentrations for cyanamide calculated using EUSES 2.1.1.

Table 1.10. Summary of exposure concentrations from production — cyanamide

STP OUTPUT Value Unit
Fraction of emission directed to air by STP 5.14E-06 [%%] |
Fraction of emission directed to water by STP 12,7 [%]

| Fraction of emission directed to sludge by STP 0,037 [%]

| Fraction of the emission degraded in STP 87,3 [%]
Total of fractions 100 [%]
Local indirect emission to air from STP during episode 1.13E-09 [kg.d-1]
Concentration in untreated wastewater 2.20E-03 [mg.1-1]
Concentration of chemical (total) in the STP-effluent | 2.78E-04 [mg.1-1}
Concentration in effluent exceeds solubility No
Concentration in dry sewage sludge 2.06E-03 [mg.l-1]
PEC for micro-organisms in the STP 2.78E-04 [mg.1-1]
LOCAL CONCENTRATIONS AND DEPOSITIONS Value Unit J

! Releases converted to cyanamide basis.
! Releases converted to cyanamide basis.
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AIR

Concentration in air during emission episode 6.12E-04 [mg.m-3]
Annual average concentration in air, 100 m from point source 5.03E-04 [mg.m-3]
Total deposition flux during emission episode 1.10E-03 [mg.m-2.d-1]
Annual average total deposition flux 9.08E-04 [mg.m-2.d-1]
WATER SEDIMENT

Concentration in surface water during emission episode

(dissolved) 6.96E-06 [mgl-1]
Concentration in surface water exceeds solubility No

Annual average concentration in surface water (dissolved) 5.72E-06 [mg.1-1]
Concentration in seawater during emission episode (dissolved) 2.20E-05 [mg.I-1]
Annual average concentration in seawater (dissolved) 1.81E-05 [mg.1-1]
SOIL, GROUNDWATER

Concentration in agric. soil averaged over 30 days 8.91E-05 [mg kegwwt-1]
Concentration in agric. soil averaged over 180 days 8.76E-05 [mg. kgwwt-1]
Concentration in grassland averaged over 180 days 1.40E-04 [mg.kgwwt-1]
Fraction of steady-state (agricultural soil) [1] -

Fraction of steady-state (grassland soil) 1 -

LOCAL PECS [PRODUCTION]

AIR
Annual average local PEC in air (total) 5.03E-04 [mg.m-3]
WATER SEDIMENT
Local PEC in surface water during emission episode
(dissolved) 6.96E-06 [mg.1-1]
Qualitative assessment might be needed (TGD Part 11, 5.6) No
Annual average local PEC in surface water (dissolved) 5.72E-06 [mg.l-1]
Local PEC in fresh-water sediment during emission episode 6.04E-06 [mg.kewwt-1]
Local PEC in seawater during emission episode (dissolved) 2.20E-05 [mgl-1]
Qualitative assessment might be needed (TGD Part 11, 5.6) No
Annual average local PEC in seawater (dissolved) 1.81E-05 [mg.1-1]
Local PEC in marine sediment during emission episode 1.91E-05 [mg.kgwwt-1]
SOIL, GROUNWATER
Local PEC in agric. soil (total) averaged over 30 days 8.91E-05 [mg kgwwt-1]
Local PEC in agric. soil (total) averaged over 180 davs 8.76E-05 [mg.kgwwt-1]
Local PEC in grassland (total) averaged over 180 days 1.40E-04 [mg.kgwwt-1]
| Local PEC in pore water of agricultural soil 4.69E-04 [mg.l-1]
Local PEC in pore water of grassland 7.49E-04 [mg.1-1]
| Local PEC in groundwater under agricultural soil 4.69E-04 [mg.l-1]

Table 1.11. summarises the exposure concentrations for calcium sulfide calculated using EUSES
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2.1.1.
Table 1. 11. Summary of exposure concentrations from production — calcium sulfide

STP OUTPUT Value Unit

Fraction of emission directed to air by STP 4.33E-10 [%]

Fraction of emission directed to water by STP 6,51 [%]

Fraction of emission directed to sludge by STP 0.0292 [%6}

Fraction of the emission degraded in STP 93,5 [%]

Total of fractions 100 [%]

Local indirect emission to air from STP during episode 4.77E-14 [kg.d-1]
Concentration in untreated wastewater 1.10E-03 [mg.l-1]
Concentration of chemical (total) in the STP-effluent 7.16E-05 [mg.1-1]
Concentration in effluent exceeds solubility No

Concentration in dry sewage sludge 8.12E-04 [mg.1-1]

PEC for micro-organisms in the STP 7.16E-05 [mg.1-1]
LOCAL CONCENTRATIONS AND DEPOSITIONS Value Unit

AIR

Concentration in air during emission episode 3.06E-04 [mg.m-3]
Annual average concentration in air, 100 m from point source 2.51E-04 [mg.m-3]
Total deposition flux during emission episode 0,011 [mg.m-2.d-1]
Annual average total deposition flux 9.01E-03 [mg.m-2.d-1]
WATER SEDIMENT

Concentration in surface water during emission episode

(dissolved) 1.79E-06 [mg.1-1]
Concentration in surface water exceeds solubility No

Annual average concentration in surface water (dissolved) 1.47E-06 [mg.1-1]
Concentration in seawater during emission episode (dissolved) 1.10E-05 [mg.1-1]
Annual average concentration in seawater (dissolved) 9.04E-06 [mg.l-1]
SOIL, GROUNDWATER

Concentration in agric. soil averaged over 30 days 3.78E-05 [mg. kgwwt-1]
Concentration in agric. soil averaged over 180 days 3.78E-05 [mg. kgwwt-1]
Concentration in grassland averaged over 180 days 7.47E-05 [mg.kgwwt-1]
Fraction of steady-state (agricultural soil) [1} -

Fraction of steady-state (grassland soil) [1] -

LOCAL PECS [PRODUCTION|

AIR

Annual average local PEC in air (total) 2.51E-04 [mg.m-3]
WATER SEDIMENT

Local PEC in surface water during emission episode

(dissolved) 1.79E-06 [mg.l-1]
Qualitative assessment might be needed (TGD Part I, 5.6) No

Annual average local PEC in surface water (dissolved) 1.47E-06 [mg.l-1]
Local PEC in fresh-water sediment during emission episode 1.52E-06 [mg.kgwwt-1]
Local PEC in seawater during emission episode (dissolved) 1.10E-05 [mg.1-1]
Qualitative assessment might be needed (TGD Part 11, 5.6) No
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Annual average local PEC in seawater (dissolved) 9.04E-06 [mg.1-1]
Local PEC in marine sediment during emission episode 9.36E-06 [mg.kgwwt-1]
SOIL, GROUNWATER

Local PEC in agric. soil (total) averaged over 30 days 3.78E-05 [mg.kgwwt-1]
Local PEC in agric. soil (total) averaged over 180 days 3.78E-05 [mg.kgwwt-1]
Local PEC in grassland (total) averaged over 180 days 7.47E-05 [mg kgwwt-1]
Local PEC in pore water of agricultural soil 2.18E-04 [mg.1-1]
Local PEC in pore water of grassland 4.31E-04 [mg.]-1]
Local PEC in groundwater under agricultural soil 2.18E-04 [mg.1-1]

Exposure concentration relevant for the food chain (Secondary poisoning)

Neither of the two impurities being considered accumulates in the food chain, so the assessment of
secondary poisoning is not considered further.
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ES 2: Milling/formulation of calcium carbide products
Description of activities and processes covered in the exposure scenario

This scenario covers the milling of calcium carbide based on information provided by members of the
calcium carbide consortium.
Due to the hazards associated with acetylene, no water is used in the facility.

Operational conditions related to frequency, duration and amount of use

Table 1.12. Duration, frequency and amount

: Information type Data field Explanation !
| 500 tonnes/day | Assumption used in the exposure |
assessment

Information provided by
members of

the calcium carbide consortium

Used amount of substance per day

Duration of exposure per day at workplace [for one >4 hours
worker]

| Frequency of exposure at workplace

[for one worker] Once per day |:
. 150 000 Assumption used in the exposure )

Annual amount used per site tonnes/year [
assessment [

Information provided by '

Emission days per site 300 days/ycar members of |

the calcium carbide consortium |

Operational conditions and risk management measures related to product® characteristics

Table 1.13. shows the product characteristics. Milling or formulation of calcium carbide is either carried
out at a separate site or at the production sites (mixing of blending in batch process).

Table 1.13. Characteristics of the substance

| Information type Data field Explanation
' Formed in the liquid state at high
Physical state Solid temperature, then allowed to cool

and solidifv

The actual size of calcium carbide
supplied depends on the
processing requirements of the
downstream use

Industrial-grade calcium carbide
Purity of industrial-grade calcium 80 % contains about 80% CaC2, 15%
carbide CaO and 5% other impurities in
the raw material

For solids: Categorisation of dust

grades Low, medium, high

Risk management measures related
to the design of product

See text.

Operational conditions related to available dilution capacity and characteristics of exposed
humans

Chyba! Nenasel se Zadny zdroj odkazu.. shows the characteristics of exposed humans that are
assumed for the exposure assessment.

% Product” includes substances, preparations and articles



BEZPECNOSTNI LIST podic natizeni 1907/2006/ES ve znéni 453/2010/ES

Karbid vipniku Datum vydani
Verze: 1.0

strana; 22/34
04.03.2015

Table 1.14. Operational conditions related to respiration and skin contact

Information type Data field I Explanation
Respiration volume under conditions 3 | Default worker respiration rate for
10 m’/d . ..

of use light activity
ECETOC TRA model default:

Area of skin contact with the , PROQZ non-dispersive use, no direct

substance under conditions of use A80cE handling, palms O.f both hands. .
PROCS8b: wide-dispersive use, direct
handling, palms of both hands.

Body weight 70 kg N Default for workers

Environmental surroundings characteristics
Standard environment assumed.

Other operational conditions of use

Releases to air

Releases of calcium carbide dust or particulates to air will occur at the crushing, sieving, screening
and storage stages. Air pollution control devices such as fabric filters and scrubbers are usually in
place during these operations. The EU IPPC BREF document on Large Volume Inorganic Chemicals
(EU BREF 2007) gives the emission factor to air, during the crushing of calcium carbide (after dust
abatement with fabric filter) as 1 g/t calcium carbide, which is 1E-4%. Dust content and emissions is
largely dependent on the method of block crushing.

The REACH default environmental release estimates as given in Table R.16-23 in Chapter R.16
(environmental exposure estimation) of the REACH guidance are very conservative. The estimated
default release to air for formulation of preparations (ERC2) is given as 2.5%.

For the purpose of this assessment the worst-case emission of 1 g/tonne of dust to air has been used
to estimate emissions. This is assumed to include emissions from crushing, sieving, screening and
storing.

Releases to water

Table R.16-23 in Chapter R.16 (environmental exposure estimation) of the REACH guidance gives the
default release estimate to wastewater for formulation of preparations (ERC2) as 2%. As the
substance reacts with water to produce acetylene, the use of water on such sites is avoided and
therefore the default factor is an over-estimate. It has been assumed that the factor for production
sites (1% of the dust emissions) is also reasonable here.

Emission to soil

Risk management measures

Table 1,15 summarises the risk management measures in place during the milling/formulation of
calcium carbide.

Table 1.15. Risk management measures for industrial site

Information type | Data field ] Explanation

Containment and local exhaust ventilation

Containment plus good work

. . No measured data
practice required © ki

Local exhaust ventilation required
plus good work practise

]

Personal protective equipment (PPE)
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Skin protection

Protective gloves and
clothing are used

Company information

-

Eye protection

Goggles are used

Company information

Respiratory protection

Respirators are used

Company specific information

others

Skin protection creams

Company specific information

Other risk management measures related to workers

Risk management measures related to environmental emissions from industrial sites

Onsite pre-treatment of wastewater

No measured data

Resulting fraction of initially applied
amount in wastewater released

from site to the external sewage
system

1x10-8 ke/kg

Alr emission abatement

No measured data

Resulting fraction of applied amount
in waste gas released to
environment

1.7x10 kg/kg

Onsite waste treatment

No measured data

Fraction of initially applied amount
sent to external waste treatment.
This is the sum of direct losses from
processes to waste, and the

residues from onsite wastewater
and waste gas treatment,

1x10-6 kg/kg

Municipal or other type of external

Generic environmental surrounding
characteristics considered covers

Effluent (of the wastewater
treatment plant) discharge rate

wastewater treatment
plant

wastewater treatment Yes both on-site wastewater and
municipal or external wastewater
treatment
2 000 m'/d discharged to

Default

; Recovery of sludge for agriculture
or horticulture

Yes

The spreading of sludge is
assumed a worst-case scenario.

Exposure estimation

Waorkers exposure

Acute/Short term exposure

Workers at industrial sites are routinely involved with the same tasks; therefore it is more appropriate

to consider long-term exposure.
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Long-term exposure

Human exposure from milling/formulation, based on the known work pattern has been estimated using
the ECETOC TRA screening tool. Exposures as measured for the production scenario may also be
relevant. Therefore personal protective equipment as described for ES | will also be needed if the
limits are exceeded locally.

An important consideration for human health exposure assessment is exposure to the impurities in
calcium carbide that have been classified as harmful to human health Table 1.1 shows the REACH
process categories, important for human exposure assessment, for the life cycle and identified uses of
calcium carbide.

Oral exposure

Eating and drinking at the workplace is forbidden across sites. Hence, workers’ exposure via ingestion
of calcium carbide is not expected.

Dermal exposure

Risk management measures used to prevent dermal exposures at most sites include gloves,

protective clothing, goggles and skin protection creams (used during crushing operations).
Inappropriate use of PPE can result in skin irritation and burns.

Tier 1 dermal exposure estimates based on the ECETOC TRA workers’ model have been estimated
for the milling/formulation of calcium carbide (PROC 5; mixing or blending in batch process).
According to the ECETOC assumptions for this process category, the exposed skin surface area
(palms of both hands) is 480 cm2 and LEV is assumed to be present.

No modifying factor (e.g. use of personal protective equipments) has been applied, except the use of
local exhaust ventilation. Human health exposures during milling/formulation of calcium carbide have
been considered for the neat substance.

Inhalation exposure

Tier 1 inhalation exposure estimates based on the ECETOC TRA workers” model have been
estimated for the milling/formulation of calcium carbide (PROC 5).

In cases where calcium carbide is formulated during milling, it is important to consider exposure to
calcium carbide preparations and the concentration of calcium carbide in such preparation is required.

Table 1.16. Long-term exposure concentrations to workers

Estimated Estimated exposure | Explanation / source of
exposure concentrations measured data
Routes of concentrations
exposure value | unit value unit
0.07 mg/kg/day | - - ECETOC TRA model prediction
for PROC 5 (milling)
Dermal |
exposure’
2,5 | mg/m*' 3,8 - Maximum value from industrial
Inhalation measurement
exposure

Notes: a Calculated assuming a default bodyweight of 70 kg for workers and a default respiratory volume
of 10 m3, light activity, for an 8 hour work shift.
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Table 1.1: Summary of long-term exposure concentration to workers

Routes of
exposure Concentrations Justification
Dermal local
exposure 0.01 ECETOC TRA model prediction for PROC 5 (milling)
(in mg/cm2)

Dermal systemic
exposure’ 0.07 ECETOC TRA model prediction for PROC 5 (milling
[ (in mg/kg bw/d)
 Inhalation
exposure’
(in mg/m3)/8h
| workday’

3.6 ECETOC TRA model prediction for PROC 5 (milling

_—

Notes: a Calculated assuming a default bodyweight of 70 kg for workers and a default respiratory volume
of 10 ms, light activity, for an 8 hour work shift.

Consumer exposure

There is no consumer exposure from the milling/formulation of calcium carbide.
Indirect exposure of humans via the environment (oral)

There is no oral exposure of humans via the environment.

Environmental exposure

Predicted Environmental Calculations (PECs) have been determined using EUSES 2.1.1. The EUSES
program implements the environmental exposure models described in REACH Technical Guidance
Chapter R16. Default model parameters have been used.

Local tonnage — 500 tonnes per day

Number of days — 300 days.

Environmental releases

The release fractions are discussed in Section 1.2.1.5, From this, emissions to air as dust are

1 g/tonne, as calcium carbide. As discussed in Section 7 for the environment the assessment is
considering the two impurities calcium cyanamide (as cyanamide) and calcium sulfide. The maximum
content of calcium cyanamide in calcium cyanamide is 5% by weight (see Section 1.2), hence the
emission factor is 0.05 g/tonne. For calcium sulfide, the maximum content is 1.3% by weight (see
Section 1.2), hence the emission factor is 0.013 g/tonne.

For water, the emissions are 1% of those to air, or 0.01 g/tonne as calcium carbide. The
corresponding emission factors for the two impurities are 0.5 mg/tonne for calcium cyanamide and
0.13 mg/tonne for calcium sulfide.

These factors are applied to a site handling 500 tonnes of calcium carbide per day.

No measured values for released amounts are available, so the calculated values are used in the
exposure estimation. These are summarised in Chyba! Nenasiel sa Ziaden zdroj odkazov. and

Table 1.19.

% air concentration at the workplace
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Table 1.18. Summary of the releases to the environment - cyanamide

Release'

from point
Compartments source (kg/d) Justification

(local exposure

estimation)
?%;z)mc (without 1.3E-04 Release calculated based on local tonnage
Aquatic (after STP) 1.7E-05
Air (direct + STP) 0,013 Point source release rate, direct only.
Soil (direct releases

None

only) |

Table 1.19. Summary of the releases to the environment — calcium sulfide

Release’
from point
Compartments source (kg/d) Justification
(local exposure
estimation)
g%;?nc (without 6.5E-05 Release calculated based on local tonnage
Aquatic (after STP) 6.5E-05 No removal in STP
Air (direct + STP) Point source release rate, direct only.
Soil (direct releases 6.5E-03 None
only)

! Releases converted to cyanamide basis.
! Releases converted to cyanamide basis.
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Exposure concentration in the environment

Chyba! Nenasiel sa Ziaden zdroj odkazov. summarises the exposure concentrations for cyanamide
calculated using EUSES 2.1.1.

Table 1.20. Summary of exposure concentrations from milling/formulation — cyanamide

STP OUTPUT Value Unit
Fraction of emission directed to air by STP ~ |5.16E-06 [%]
Fraction of emission directed to water by STP 12,7 [%]
Fraction of emission directed to sludge by STP 0,037 [%0]
Fraction of the emission degraded in STP 87,3 [%)]
Total of fractions 100 [%]
Local indirect emission to air from STP during episode 6.70E-12 [kg.d-1]
Concentration in untreated wastewater 6.50E-05 [mg.1-1]
Concentration of chemical (total) in the STP-effluent - 8.23E-06 [mg.l-1]
Concentration in effluent exceeds solubility No
Concentration in dry sewage sludge 6.09E-05 [mg.]-1]
PEC for micro-organisms in the STP 8.23E-06 [mg.l-1]
LOCAL CONCENTRATIONS AND DEPOSITIONS Value Unit
AIR
Concentration in air during emission episode 3.61E-06 [mg.m-3]
Annual average concentration in air, 100 m from point source 2.97E-06 [mg.m-3]
Total deposition flux during emission episode 6.53E-06 [mg.m-2.d-1]
Annual average total deposition flux 5.37E-06 [mg.m-2.d-1]
WATER SEDIMENT
Concentration in surface water during emission episode
(dissolved) 8.23E-07 [mg.1-1]
Concentration in surface water exceeds solubility No
Annual average concentration in surface water (dissolved) 6.76E-07 [mg.1-1}

| Concentration in seawater during emission episode (dissolved) 6.50E-07 [mg.l-1]

| Annual average concentration in seawater (dissolved) 5.34E-07 [mg.1-1]
SOIL, GROUNDWATER
Concentration in agric. soil averaged over 30 days 5.73E-07 [mg.kgwwt-1]
Concentration in agric. soil averaged over 180 days 5.31E-07 [mg.kgwwt-1]
Concentration in grassland averaged over 180 days 8.31E-07 [mg.kgwwt-1]
Fraction of steady-state (agricultural soil) [1] -
Fraction of steady-state (grassland soil) [1] -
LOCAL PECS [PRODUCTION]
AIR
Annual average local PEC in air (total) 2.97E-06 [mg.m-3]
WATER SEDIMENT
Local PEC in surface water during emission episode
(dissolved) 8.23E-07 [mg.l-1
Qualitative assessment might be needed (TGD Part 11, 5.6) No
Annual average local PEC in surface water (dissolved) 6.76E-07 [mg.]-1]
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Local PEC in fresh-water sediment during emission episode 7.14E-07 [mg.kgwwt-1]

Local PEC in seawater during emission episode (dissolved) 6.50E-07 [mg.l-1]

Qualitative assessment might be needed (TGD Part I1, 5.6) No

Annual average local PEC in seawater (dissolved) 5.34E-07 [mg.1-1]

Local PEC in marine sediment during emission episode 5.64E-07 [mg.kgwwt-1]

SOIL, GROUNWATER

Local PEC in agric. soil (total) averaged over 30 days 5.73E-07 [mg.kgwwt-1]

Local PEC in agric. soil (total) averaged over 180 days 5.31E-07 [mg kgwwt-1]

Local PEC in grassland (total) averaged over 180 days 8.31E-07 [mg.kgwwt-1]

Local PEC in pore water of agricultural soil 2.84E-06 [mg.l-1]

Local PEC in pore water of grassland 4 45E-06 [mg.1-1] |

Local PEC in groundwater under agricultural soil 2.84E-06 [mg.1-1] |

Table 1.21 summarises the exposure concentrations for calcium sulfide calculated using EUSES

2.1.1,

Table 1.21. Summary of exposure concentrations from milling/formulation — calcium sulfide

STP OUTPUT Value Unit
Fraction of emission directed to air by STP 1.25E-10 [%]
Fraction of emission directed to water by STP 6,51 [%6]
Fraction of emission directed to sludge by STP 0.0292 [%]
Fraction of the emission degraded in STP 93.5 [%]
Total of fractions 100 [%]
Local indirect emission to air from STP during episode 8.15E-17 [kg.d-1]
Concentration in untreated wastewater 3.25E-05 [mg.1-1]
Concentration of chemical (total) in the STP-effluent 2.11E-06 [mg.l-1]
Concentration in effluent exceeds solubility No

Concentration in dry sewage sludge 2.40E-05 [mg.1-1]
PEC for micro-organisms in the STP 2.11E-06 [mg.l-1]
LOCAL CONCENTRATIONS AND DEPOSITIONS Value Unit
AlIR

Concentration in air during emission episode 1.83E-06 [mg.m-3]
Annual average concentration in air, 100 m from point source 1.51E-06 [mg.m-3]
Total deposition flux during emission episode 6.58E-05 [mg.m-2.d-1]
Annual average total deposition flux 5.40E-05 [mg.m-2.d-1]
WATER SEDIMENT _

Concentration in surface water during emission episode

(dissolved) 2.11E-07 [mg.1-1]
Concentration in surface water exceeds solubility No

Annual average concentration in surface water (dissolved) 1.74E-07 [mg.1-1]
Concentration in seawater during emission episode (dissolved) 3.25E-07 [mg.l-1]
Annual average concentration in seawater (dissolved) 2.67E-07 [mg.l-1]
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SOIL. GROUNDWATER
Concentration in agric. soil averaged over 30 days 2.28E-07 [mg kgwwt-1]
| Concentration in agric. soil averaged over 180 days 2.27E-07 [mg.kgwwt-1]
| Concentration in grassland averaged over 180 days 4.48E-07 [mg. kgwwt-1]
Fraction of steady-state (agricultural soil) [1] -
Fraction of steady-state (grassland soil) [1] -
LOCAL PECS [PRODUCTION]
AIR
Annual average local PEC in air (total) 1.51E-06 [mg.m-3]
WATER SEDIMENT
Local PEC in surface water during emission episode
(dissolved) 2.11E-07 [mg.1-1]
Qualitative assessment might be needed (TGD Part 11, 5.6) No
Annual average local PEC in surface water (dissolved) 1.74E-07 [mg.1-1}
Local PEC in fresh-water sediment during emission episode 1.80E-07 [mg.kgwwt-1]
Local PEC in seawater during emission episode (dissolved) 3.25E-07 [mg.1-1]
Qualitative assessment might be needed (TGD Part 11, 5.6) No
Annual average local PEC in seawater (dissolved) 2.67E-07 [mg.1-1]
Local PEC in marine sediment during emission episode 2.77E-07 [mg.kgwwt-1]
SOIL, GROUNWATER
Local PEC in agric. soil (total) averaged over 30 days 2.28E-07 [mg.kgwwt-1]
Local PEC in agric. soil (total) averaged over 180 days 2.27E-07 [mg.kgwwt-1]
Local PEC in grassland (total) averaged over 180 days 4 48E-07 [mg.kgwwt-1]
Local PEC in pore water of agricultural soil 1.31E-06 [mg.l-1]
Local PEC in pore water of grassland 2.58E-06 [mg.]-1]
Local PEC in groundwater under agricultural soil 1.31E-06 [mg.1-1]

Exposure concentration relevant for the food chain (Secondary poisoning)

Neither of the two impurities being considered accumulates in the food chain, so the assessment of

secondary poisoning is not considered further,
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ES 3: Use as an intermediate in the production of acetylene and calcium cyanamide
Exposure scenario

Description of activities and processes covered in the exposure scenario

This scenario covers the use of calcium carbide in the production of acetylene, based on information
provided by members of the calcium carbide consortium.

Calcium carbide is used as a process material or intermediate in the production of acetylene and
calcium cyanamide. Releases can be estimated using the REACH or standard TGD defaults, once the
tonnage in this use is known.

Essentially, calcium carbide is transformed to other products during industrial use. However, exposure
of soil and water (via raw material, process and product handling) to the impurities in commercial CaC2
would be expected during this use. Emissions to the environment of calcium carbide and impurities in
raw materials handling are considered here. Emissions of the impurities in waste from the processes
are considered to be addressed in the assessments of the production of acetylene and calcium
cyanamide,

Operational conditions related to frequency, duration and amount of use

[ A document (EIGA 2008) calculating emissions of acetylene to air from an acetylene production plant
provides information on the amounts used per day at a typical site, and the number of days worked.
‘These are included in Table 1.22.

Table 1.22. Duration, frequency and amount

Information type Data field Explanation
Used amount of substance per day 10.08 tonnes From EIGA (2008)
Bgiigs]n of exposure per day at workplace [for one 1 - 4 hours Information from industry

Frequency of exposure at workplace

[for one worker] Once Information from industry
Annual amount used per site 2520 tonnes From EIGA (2008)

_ . 250
Emission days per site From EIGA (2008)

Operational conditions and risk management measures related to product’ characteristics
Information type Data field Explanation
Physical state o Solid

Medium for acetylene -
production; high for calcium
cyvanamide production.

Calcium carbide granules
are used for the acetylene

production

For solids: Categorisation of dust
grades

Risk management measures related
to the design of product

Operational conditions related to available dilution capacity and characteristics of exposed
humans

See Table 1.4,
Environmental surroundings characteristics

® Product” includes substances, preparations and articles
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Standard environmental characteristics are appropriate for this scenario.
Other operational conditions of use

The REACH default environmental release estimates for industrial use of intermediates (ERC6A) are:
Release to air: 5 %

Release to wastewater: 2%

Releases to air

Releases to air during production are controlled by dust or particulate matter control devices such as
fabric filter, with a dust emission limit of 50 mg/m3.

Release of calcium carbide dust to air during the production of acetylene occurs when calcium carbide
is charged to the acetylene generation. However, this is only applicable to an open generator system
and not a closed system (EIGA 2008). Calcium carbide dust emission to air (from a cyclone) at an
open generator system acetylene production plant handling 2,520 t/year of calcium carbide has been
estimated as 4 kg/yr (EIGA 2008), or 4/250 = 0.016 kg/d. This gives a release estimate of 0.00015% of
calcium carbide dust to air.

Release to wastewater

Wastewater is generated from acetylene production process and will contain impurities from the
calcium carbide used as well as by-products from the reaction. This is assumed to be dealt with in the
CSR for acetylene production.

Release to soil

Releases to soil are assumed not to occur.

Risk management measures
See Table 1.5.
Waste related measures

Wastes are recycled into the processes.

Exposure estimation

Workers exposure
Acute/Short term exposure

Workers at industrial sites are routinely involved with the same tasks; therefore it is more appropriate
to consider long-term exposure.

Long-term exposure

Exposures as measured for the production scenario may also be relevant. Therefore personal
protective equipment as described for ES 1 will also be needed if the limits are exceeded locally.
Duration of exposure (in the areas with the greatest dust) per personnel at most sites is reported to be
for 1-4 hours per shift

Oral exposure

Eating and drinking at the workplace is forbidden across sites. Hence, workers’ exposure via ingestion
of Calcium Carbide is not expected.

Dermal exposure

Risk management measures used to prevent dermal exposures at most sites include gloves,
protective clothing and goggles. In appropriate use of PPE can result in skin irritation and burns.
Inhalation exposure

Exposure of workers via inhalation is prevented by air exhaustion and use of respirators.

Table 1.24. Long-term exposure concentrations to workers
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Estimated Estimated exposure | Explanation / source of
exposure concentrations measured data
Routes of concentrations
exposure value | unit value unit
0.14 mg/kg/day | - - ECETOC TRA model prediction
for PROC 2 (acetylene and
calcium cyanamide)
Dermal
exposure’
Inhalation 0.05 mg/m’ - - ECETOC TRA model prediction
exposure for PROC 2 (acetylene)

10,1 mg/m’ [ - - ECETOC TRA model prediction
for PROC 2 (calcium cyanamide)

|
Notes: a Calculated assuming a default bodyweight of 70 kg for workers and a default respiratory volume
of 10 m3, light activity, for an 8 hour work shift

Table 1.25. Summary of long-term exposure concentration to workers

Routes of ]

exposure Concentrations Justification

Dermal local

exposure ECETOC TRA model prediction for PROC 2 (acetylene and
; 0,02 ; .

(in mg/cm?2) calcium cyanamide)

Dermal SZStemlc ECETOC TRA model prediction for PROC 2 (acetylene and

Exposure 0,14 Icium cyanamide)

(in mg/kg bw/d) - Y

Inhalation

Exposure” -

(in mg/m3)/8h 0,07 ECETOC TRA model prediction for PROC 2 (acetylene)

workday’

Inhalation

Exposure® ECETOC TRA model prediction for PROC 2 (calcium
; 0,14 .

(in mg/m3)/8h cyanamide)

workday®

Notes: a Calculated assuming a default bodyweight of 70 kg for workers and a default respiratory volume
of 10 m3, light activity, for an 8 hour work shift.

Table 1.26. Summary of the releases to the environment

Release'
from point
Compartments source (kg/d) | Justification
(local exposure
estimation)
g%;;‘tlc (without Not addressed here, but in acetylene CSR.
Aquatic (after STP) Not addressed here, but in acetylene CSR.
8E-04 cyanamide
Air (direct + STP) 2.1E-04 calcium As dust, direct.
sulfide

7 air concentration at the workplace
¥ air concentration at the workplace
! Releases converted to cyanamide basis.
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Soil (direct releases
only)

Exposure concentrations in the environment

Not addressed here, but in acetylene CSR.

The only relevant emissions are to air, therefore only concentrations in air and in soil through
deposition have been calculated. The results are summarised in Table 1.27.

Table 1.27. Summary of exposure concentrations from acetylene production - cyanamide

LOCAL CONCENTRATIONS AND DEPOSITIONS Value Unit

AJR

Concentration in air during emission episode 9.45E-08 [mg.m-3]
Annual average concentration in air, 100 m from point source 6.47E-08 [mg.m-3]
Total deposition flux during emission episode 1.71E-07 [mg.m-2.d-1]
Annual average total deposition flux 1.17E-07 [mg.m-2.d-1]
SOIL, GROUNDWATER |
Concentration in agric. soil averaged over 30 days 1.12E-08 [mg.kgwwt-1]
Concentration in agric. soil averaged over 180 days 1.12E-08 [mg.kgwwt-1]
Concentration in grassland averaged over 180 davs 1.80E-08 [mg.kgwwt-1]
Fraction of steady-state (agricultural soil) [1] -

Fraction of steady-state (grassland soil) [1] -

LOCAL PECS [PRODUCTION]

AIR

Annual average local PEC in air (total) 6.47E-08 [mg.m-3]
SOIL, GROUNWATER

Local PEC in agric. soil (total) averaged over 30 days 1.12E-08 [mg kgwwt-1]
Local PEC in agric. soil (total) averaged over 180 days 1.80E-08 [mg.kewwt-1]
Local PEC in grassland (total) averaged over 180 days 1.80E-08 [mg.kgwwt-1]
Local PEC in pore water of agricultural soil 6.00E-08 [mg.l-1]
Local PEC in pore water of grassland 9.63E-08 [mg.l-1]
Local PEC in groundwater under agricultural soil 6.00E-08 [mg.1-1]

The exposure concentrations from acetylene production for calcium sulfide are summarised in Table
1.28. The only relevant emissions are to air, therefore only concentrations in air and in soil through

deposition have been calculated.

Table 1.28. Summary of exposure concentrations from acetylene production — calcium sulfide
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LOCAL CONCENTRATIONS AND DEPOSITIONS Value Unit

AlIR

Concentration in air during emission episode 4.73E-08 [mg.m-3]

Annual average concentration in air, 100 m from point source 3.24E-08 [mg.m-3]

Total deposition flux during emission episode 1.69E-06 [mg.m-2.d-1]

Annual average total deposition flux 1.16E-06 [mg.m-2.d-1]

SOIL, GROUNDWATER

Concentration in agric. soil averaged over 30 days 4.86E-09 [mg.kgwwt-1]

Concentration in agric. soil averaged over 180 days 4.86E-09 [mg.kgwwt-1]

Concentration in grassland averaged over 180 days 9.62E-09 [mg.kgwwt-11 |

Fraction of steady-state (agricultural soil) [1] - |

Fraction of steady-state (grassland soil) [1] - '

LOCAL PECS [PRODUCTION]

AIR

Annual average local PEC in air (total) 3.24E-08 [mg.m-3]

SOIL, GROUNWATER

Local PEC in agric. soil (total) averaged over 30 days 4.86E-09 [mg. kgwwt-1]

Local PEC in agric. soil (total) averaged over 180 days 4.86E-09 [mg.kgwwt-1]

Local PEC in grassland (total) averaged over 180 davs 9.62E-09 [mg.kgwwt-1]

Local PEC in pore water of agricultural soil 2.80E-08 [mg.]-1]

Local PEC in pore water of grassland 5.55E-08 [mg.[-1]

Local PEC in groundwater under agricultural soil 2.80E-08 [mg.]-1]

Exposure concentration relevant for the food chain (Secondary poisoning)
Neither of the two impurities being considered accumulates in the food chain, so the assessment of
secondary poisoning is not considered further.

ES 4: Use of calcium carbide in metallurgy
Exposure scenario

The REACH default release estimates for industrial use of reactive processing aids (ERC6B) are:
Release to air: 0.1 %

Release to wastewater: 5%

These values are unrealistically high, and they may be ignored on the basis of a site visit to an iron
foundry. This shows that at the worst there may be occasional losses of carbide from transfer lines,
but there is no carbide/oxide dust in the area. The entire facility is free from use of water. Losses will
therefore be even lower than those estimated for production of calcium carbide.

Exposures have been assessed as minimal, and less than those from production, based on site visits,
and therefors do not need to be quantified.

Regional exposure concentrations

Regional concentrations cannot be added to the exposure scenario because there is no realistic way
to assess regional exposure for inorganic substances. The standard models, e.g. EUSES 2.1.1 are
parameterised for organic substances.

Furthermore, the ultimate degradation products in the environment are inorganic species already
present in the environment at high concentration.

It is concluded that regional exposure assessment need not be performed.



