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Sommario  
 

Nel campo dell’accumulo elettrico, in vista della rapida e notevole crescita nei volumi di 

produzione delle batterie che la stagionalità e intermittenza delle rinnovabili e l’utilizzo massiccio 

di mobilità elettrica lascia prevedere, la sostenibilità dei materiali utilizzati e i processi necessari al 

loro smaltimento si presentano come interessi di primo piano, sia da un punto di vista ambientale 

che economico. Per smaltimento intendiamo un processo che preveda di non disperdere 

nell’ambiente le batterie a fine vita, sia per poter riutilizzare i materiali che le compongono, sia per 

non inquinare terreni, acque e atmosfera, sia per non arrecare danni a persone che ne vangano a 

contatto. 

Già negli anni 90 l’aumento esponenziali di dispositivi elettronici e la maggiore sensibilità verso le 

tematiche di eco-sostenibilità ha posto come imprescindibile la problematica dello smaltimento 

delle batterie e dei possibili danni che la loro dispersione incontrollata poteva arrecare 

all’ambiente e alla popolazione. Contemporaneamente l’introduzione di batterie ricaricabili ha 

modificato i materiali di cui prevedere il fine-vita, i tempi caratteristici di vita utile e le tecniche di 

recupero dei metalli. Gran parte dei dispositivi attuali utilizza batterie litio-ione (LIB), e questa 

tipologia è quella in uso anche per i modelli più recenti  di automobili elettriche.  Nel caso delle 

batterie LIB i metalli che possono essere riciclati sono alluminio e rame, disponibili in gran quantità 

a costi relativamente bassi,  ma anche cobalto, nickel, manganese, oltre allo stesso  litio, materiali 

spesso costosi e scarsamente e non obliquamente disponibili. 

Pur prevedendo che la vita media delle batterie si allunghi e che le batterie non più utilizzabili per 

le applicazioni automotive, quelle cioè che hanno perso il 20% della loro capacità iniziale, si 

possano utilizzare per usi di “second life”, quali usi stazionari e come buffer della rete elettrica, il 

problema dello smaltimento rimane attuale ed urgente. 

La presenza dei metalli in forma di sali e di ossidi non permette di utilizzare le medesime tecniche 

di separazione utilizzate per recuperare e riciclare il piombo dalle batterie piombo-acido e il nickel 

da quelle nickel-idruri di metalli; è necessario far fondere il metallo a temperature molto più alte, 

superiori a 3000°C contro i 1000°C sufficienti alla fusione del piombo, e utilizzare tecniche di 

passivazione degli elettroliti molto costose. 

Attualmente in Europa solo il 5% delle batterie a LIB sono riciclate, con un enorme costo 

ambientale sia per il rischio che hanno le batterie di rilasciare liquidi tossici, o gas tossici se 

venissero danneggiate, sia per la limitatezza degli elementi fondamentali. 
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In Europa due ditte si occupano dello smaltimento delle batterie LIB: la UMICORE, belga e la 

ACCUREL, tedesca. La UMICOR ha brevettato un processo piro-metallurgico che converte la 

batteria in tre frazioni di cui una è una lega di metalli quali cobalto, Nickel e rame, la seconda è di 

litio e la terza è un sistema di pulizia ad aria, che garantisce che tutti i composti organici siano 

decomposti e che non siano presenti né diossina né composti organici volatili (VOC) né fluorina. 

Il presente rapporto elenca i materiali utilizzati attualmente nelle LIB più promettenti, di cui si è 

proposto un processo di realizzazione a dimensioni di interesse industriale, nonché i materiali che 

sono allo studio come componenti di batterie candidate a soppiantare o affiancare le litio ione, in 

particolare quelle litio-zolfo, litio-aria e batterie al sodio. 

Viene effettuata un'analisi dei componenti di ogni tipologia di batteria, per prevedere l’ impatto 

che provocherebbe una dispersione dei materiali componenti nell’ambiente, in assenza di un 

appropriato smaltimento e riciclo.  

L'attività è stata svolta utilizzando le schede di sicurezza SDS (Safety Data Sheet), in accordo con il 

regolamento CE n° 1272/2008 (CLP). Le schede di dati di sicurezza SDS rappresentano il 

documento tecnico più significativo ai fini informativi sulle sostanze chimiche e loro miscele, in 

quanto contengono le informazioni necessarie sulle proprietà fisico-chimiche, tossicologiche e di 

pericolo per l'ambiente necessarie per una corretta e sicura manipolazione e smaltimento delle 

sostanze e miscele.  

Catodi delle batterie a litio ione sono ottenuti da ossidi di metalli; i più usati sono LiFePO4 (Litio 

ferro fosfato), LiNiMnOx (Ossidi di litio nickel manganese), MnO (Ossido di manganese) e Fe3O4 

(Ossido ferroso), LiCoOx. Tra questi il materiale da smaltire con più precauzione per motivi legati 

alla sicurezza è sicuramente l’ossido contenente nickel. I materiali contenenti cobalto andrebbero 

ugualmente differenziati e trattati per limitarne l’estrazione sia a scopo economico che di 

depauperamento delle risorse naturali. Secondo Leon più di metà della produzione mondiale di 

cobalto, circa 110.000 tonnellate l’anno, è destinata a fornire materiale utile per batterie Li-ione. 

Tra i materiali utilizzati come anodi, il Litio causa bruciature importanti alla pelle e danni agli occhi 

perché corrosivo; inoltre è infiammabile: a contatto con acqua rilascia gas infiammabili che 

possono ignire spontaneamente. Gli altri materiali utilizzati come anodi, grafite, ossidi e nanofili di 

silicio sono materiali di per sé non infiammabili, non tossici, non corrosivi che possono provocare 

danni alla salute solo nella forma di polvere, che può arrecare danno agli occhi o alle vie 

respiratorie se inalata. 
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Gli elettroliti liquidi sono molto nocivi per la salute; materiali utilizzati come elettroliti per batterie agli ioni 

litio sono sali di litio (LiPF6, LiTFSI, LiF3CH3S) in solventi organici (DOL, DME, TEGDME, carbonati); in 

particolare il LiPF6 è usato come sale di litio in diversi elettroliti (LP30, LP40). Un’altra classe di elettroliti è 

quella dei liquidi ionici. 

Tra gli elettroliti gran parte sono ad alto livello di pericolosità sia perché infiammabili, come il LiPF6, o 

perché corrosivi, come LiTFSI, o perché altamente volatili e decomponibili in gas pericolosi se inalati. Gli 

stessi solventi utilizzati sono materiali infiammabili e possono essere anche irritanti per gli occhi 

come il diossolano (DOL) o esplosivi come il dimetossietano (DME), ma non sono tossici. Inoltre gli 

elettroliti contenenti fluoro, se venissero bruciati, produrrebbero gas tossici, tra cui acido 

fluoridrico 

Le batterie che utilizzano sodio al posto del litio, quali le sodio ione e sodio zolfo, proprio per 

questo motivo sono maggiormente ecocompatibili. 
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1 Introduzione  
La proposta e lo studio di nuovi materiali per qualsiasi tipologia di applicazione, oltre a perseguire 

gli obiettivi di prestazioni migliori, deve parallelamente puntare all’economicità e alla sostenibilità 

ambientale delle soluzioni proposte. 

Nel campo dell’accumulo elettrico, in vista della rapida e crescita nei volumi di produzione delle 

batterie, inevitabile sia come conseguenza della stagionalità e intermittenza delle rinnovabili, sia 

per il previsto passaggio massiccio alla mobilità elettrica, la sostenibilità dei materiali utilizzati e i 

processi necessari al loro smaltimento si presentano come interessi di primo piano, sia da un 

punto di vista ambientale che economico. Pur prevedendo che la vita media delle batterie si 

allunghi e che si possano utilizzare per usi di “second life” le batterie non più utilizzabili per le 

applicazioni più performanti, il problema dello smaltimento rimane attuale ed urgente. 

Per smaltimento intendiamo un processo che preveda di non disperdere nell’ambiente le batterie 

a fine vita, sia per poter riutilizzare i materiali che le compongono, dai più nobili e costosi cobalto, 

litio ai più comuni rame e carbone, sia per non inquinare terreni, acque e atmosfera, sia per non 

arrecare danni a persone che ne vangano a contatto. 

Il presente rapporto elenca i materiali utilizzati attualmente nelle batterie LIB più promettenti, di 

cui si è proposto un processo di realizzazione a dimensioni di interesse industriale, nonché i 

materiali che sono allo studio come componenti di batterie candidate a soppiantare o affiancare le 

litio ione, in particolare le litio-zolfo, zolfo-ione e batterie al sodio. 

Le batterie Piombo-acido, utilizzate tuttora, realizzate con metalli quali piombo e nickel, e con 

acidi, sostanze riconosciute come altamente nocive sia per l’uomo che per l’ambiente, sono ad 

uno stadio di recupero del 45-50%. Negli anni 90 l’aumento esponenziali di dispositivi elettronici e 

la maggiore sensibilità verso le tematiche di eco-sostenibilità ha posto come imprescindibile la 

problematica dello smaltimento delle batterie e dei possibili danni che la loro dispersione 

incontrollata poteva arrecare all’ambiente e alla popolazione. Contemporaneamente 

l’introduzione di batterie ricaricabili ha modificato i materiali di cui prevedere il fine-vita e i tempi 

caratteristici di vita utile. 

Gran parte dei dispositivi attuali utilizza batterie LIB, e questa tipologia è quella in uso anche per i 

modelli attuali di automobili elettriche. Il riciclo delle batterie al litio, oltre a limitare i danni 

ambientali, è necessario per permettere di riutilizzare tutti gli elementi presenti al suo interno, 
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oltre al litio anche alluminio, rame, cobalto, nickel, manganese, materiali spesso costosi e 

scarsamente e non obliquamente disponibili  [1,2,3,4,5,6,7]. 

Lo sviluppo delle batterie sodio-ione, in particolare, è spinto proprio dalla necessità di individuare 

batterie alternative alle LIB, con analoghe prestazioni e basate su elementi più abbondanti in 

natura e meno tossici.  

Negli ultimi anni la inarrestabile corsa verso la mobilità elettrica ad emissioni zero ha avuto una 

brusca accelerazione ed è facilmente prevedibile che nel prossimo futuro i volumi di materiali da 

smaltire provenienti dalle batterie subiranno un tale incremento da rendere imprescindibili i 

requisiti di bassa tossicità e bassa pericolosità per i materiali proposti come loro componenti.  

Il numero di veicoli elettrici nel 2017 ha superato la soglia dei 2 milioni, e la IEA ha stimato che le 

automobili elettriche nel 20130 saranno 140 milioni, se i paesi rispetteranno gli obiettivi sul clima 

di Parigi. Questo boom di auto elettriche potrebbe lasciare, secondo Ajay Kochhar, CEO della 

startup canadese di riciclo di batterie Li-Cycle 11 milioni di tonnellate di batterie LIB esauste da 

riciclare tra ora e il 2030 [8]. 

Attualmente in Europa solo il 5% delle batterie a Li-ioni sono riciclate. Questo ha un enorme costo 

ambientale: non solo per il rischio che hanno le batterie di rilasciare gas tossici se vengono 

danneggiate, ma per la limitatezza degli elementi fondamentali, come il litio e il cobalto. 

 

1 Descrizione delle attività svolte e risultati 

1.1 Metodologia della ricerca 

Le attività sono state focalizzate sullo studio dell'eco-sostenibilità dei materiali utilizzati per 

sintetizzare i composti degli elementi costituenti le batterie in studio nel PAR 2017-2019: anodi, 

catodi ed elettroliti. Per ogni tipologia di batteria (LIB, litio-zolfo, litio-aria e sodio-ione) è stata 

effettuata un'analisi sull’ impatto che provocherebbe lo smaltimento dei materiali componenti 

nell’ambiente, in assenza di un appropriato riciclo.  

L'attività è stata svolta utilizzando le linee guida per la redazione delle schede di sicurezza (SDS) in 

accordo con il regolamento CE n° 1272/2008 (di seguito CLP). I passi che hanno portato ad una 

analisi esaustiva di tutte le problematiche connesse allo smaltimento delle batterie innovative 

sono stati: 

 Individuazione dei materiali presenti nei componenti della batteria, in particolare nei 

catodi, anodi ed elettroliti. 
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 classificazione della sostanza o della miscela secondo il regolamento CLP;  

 elenco dei principali pericoli per l’uomo e per l’ambiente relativi alla sostanza. 

 dati chimico-fisici relativi alla sostanza. 

 stabilità della sostanza e possibilità che in determinate condizioni si verifichino reazioni 

pericolose, in caso di dispersione nell’ambiente. 

 effetti tossicologici (sulla salute) che possono insorgere qualora si entri in contatto con la 

sostanza. 

 informazioni relative alla sicurezza e alla protezione dell'ambiente conformemente al 

regolamento CLP.  

 metodi appropriati di smaltimento della sostanza. 

Le schede di dati di sicurezza SDS (Safety Data Sheet) rappresentano il documento tecnico più 

significativo ai fini informativi sulle sostanze chimiche e loro miscele, in quanto contengono le 

informazioni necessarie sulle proprietà fisico-chimiche, tossicologiche e di pericolo per 

l'ambiente necessarie per una corretta e sicura manipolazione e smaltimento delle sostanze e 

miscele. Le disposizioni per la redazione delle SDS sono presenti nel regolamento CE n° 

1907/2006 (regolamento Reach);  l'allegato II del Regolamento Reach è stato modificato dal 

Regolamento 453/2010. 

La redazione della scheda è obbligatoria per sostanze e miscele classificate pericolose 

rispettivamente in base ai criteri di cui alla Direttiva 67/548/CEE (recepimento nazionale d.lgs 

52/97 e successive modificazioni ed integrazioni ) e alla Direttiva 1999/45/CE (recepimento 

nazionale d.lgs 65/2003 e successive modificazioni ed integrazioni) o in base ai criteri descritti 

nel Regolamento CE n. 1272/2008 (regolamento CLP), relativo alla classificazione, 

all'etichettatura e all'imballaggio delle sostanze e delle miscele. Il regolamento (CE) n. 

1272/2008 è stato aggiornato al REGOLAMENTO (UE) N. 487/2013 DELLA COMMISSIONE dell'8 

maggio 2013. 

Tale regolamento recepisce e implementa, a livello europeo, gli standard GHS (Globally 

Harmonized System of Classification and Labelling of Chemicals), definiti nel 1992 a livello 

mondiale dalle Nazioni Unite che includono i criteri per effettuare test di rischio standardizzati, 

i pittogrammi di attenzione al pericolo universali, e i fogli di dati di sicurezza armonizzati. 

http://www.normativasanitaria.it/normsan-pdf/0000/34063_1.pdf
http://www.normativasanitaria.it/normsan-pdf/0000/25191_1.pdf
http://www.normativasanitaria.it/normsan-pdf/0000/25196_1.pdf
http://www.normativasanitaria.it/jsp/dettaglio.jsp?id=28522
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Il regolamento CLP, a partire dal 1° giugno 2015, è l’unica norma in vigore nell’UE per la 

classificazione ed etichettatura delle sostanze e delle miscele. I principali elementi di 

classificazione del rischio sono: Rischio fisico, rischio per la salute e Rischio per l’ambiente. 

Uno dei principali obiettivi del regolamento CLP è determinare se una sostanza o miscela 

presenta proprietà che permettono di classificarla come pericolosa. In questo contesto, la 

classificazione è il punto di partenza per la comunicazione di pericolo. 

Quando le informazioni pertinenti (ad es. dati tossicologici) su una sostanza o una miscela 

soddisfano i criteri di classificazione del regolamento CLP, i pericoli di una sostanza o di una 

miscela vengono identificati assegnando una determinata classe e categoria di pericolo. Le 

classi di pericolo nel regolamento CLP riguardano pericoli fisici, per la salute, per l’ambiente e 

ulteriori pericoli. 

Una volta classificata una sostanza o una miscela, i pericoli identificati devono essere 

comunicati ad altri attori della catena d’approvvigionamento, inclusi i consumatori. 

L’etichettatura dei pericoli consente di comunicare la classificazione di pericolo agli utilizzatori 

di una sostanza o di una miscela, tramite etichette e schede di dati di sicurezza, per avvertirli 

della presenza di un pericolo e della necessità di gestire i rischi associati. 

Il regolamento CLP stabilisce criteri dettagliati per gli elementi dell’etichetta: pittogrammi, 

avvertenze e dichiarazioni standard concernenti il pericolo, la prevenzione, la reazione, lo 

stoccaggio e lo smaltimento, per ciascuna classe e categoria di pericolo. 

Nel regolamento CLP sono definite le indicazioni di pericolo (Hazard statements) e i consigli P, 

prescrizioni di natura sanitaria; consigli P hanno sostituito le più vecchie frasi S, oggi abrogate.  

Saranno anche forniti alcuni cenni sui processi di smaltimento e le ditte che li eseguono. 

Vengono anche descritte le tecniche e i processi attualmente in uso per il corretto smaltimento 

delle batterie LIB e le ditte che lo effettuano. 

 

1.2 Tipologie di batterie, composti costituenti i loro componenti essenziali, rischi per la salute e 

norme precauzionali di utilizzo 

1.2.1 Batterie Litio-ione 

Una scheda di sicurezza tipo per una batteria LIB è mostrata in allegato A1. Scorrendo tale scheda, 

possiamo individuare i rischi per la salute e per l’ambiente che tale tipo di batteria può arrecare. 

https://it.wikipedia.org/wiki/Frasi_S
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La  scheda esplicitamente dichiara che il rivestimento a tenuta delle batterie è progettato per 

sopportare le temperature e le pressioni che si presentano durante l’uso normale. In queste 

condizioni le celle che compongono la batteria non presentano alcun pericolo fisico di ignizione o 

di esplosione e nessun rischio associato a perdita di materiale chimico pericoloso. Si sottolinea 

però che la cella LIB è la componente pericolosa della batteria. 

Si specifica anche che per prevenire esplosioni nel caso le celle siano esposte al fuoco o sottoposte 

a tensioni elettriche eccessive, o danneggiate fisicamente, è previsto che dalle celle in questi casi 

fuoriesca  un gas, che potrebbe contenere materiale pericoloso. 

Si mette dunque in evidenza quali siano le condizioni da rispettare affinché non si verifichino 

fuoriuscite di materiali, ignizione o esplosione: non portare la batteria a temperature superiori a 

80°C, non aprire né bruciare l’involucro.  

E’ facilmente intuibile che batterie non opportunamente smaltite, lasciate incustodite 

nell’ambiente o avviate a sistemi di smaltimento dei rifiuti non specifici possono facilmente 

portare alle situazioni di pericolo indicate. In fig.1 è mostrato il simbolo di attenzione obbligatorio 

per pacchi contenenti batterie LIB. 

 

 

Figura 1. Pittogramma di precauzioni da prestare nel trasportare e maneggiare pacchi di 

batterie al litio 

 

Nella scheda sono poi indicati quali componenti della cella siano i più dannosi per la salute: gli 

elettroliti liquidi, dannosi sia per contatto con la pelle, che con gli occhi, sia se ingeriti o inalati in 

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiptL3x-KTgAhXQ_qQKHfXWAnYQjRx6BAgBEAU&url=https://www.amazon.in/VishYogi-Printers-Lithium-Shipping-Transport/dp/B07DB9KCWC&psig=AOvVaw3vLD3POK6QK75JjYbuN134&ust=1549468171543925
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fase vapore. Inoltre il gas rilasciato in caso di danneggiamento a contatto con acqua o aria umida 

forma acido fluoridrico, altamente tossico e corrosivo. 

1.2.1.1 Materiali utilizzati come catodi nelle batterie litio-ione 

Catodi delle batterie a litio ione sono ottenuti da ossidi di metalli; i più usati sono: 

 LiFePO4    Litio ferro fosfato 

Il LiFePO4, CAS n° 15365-14-7 è una sostanza solida, grigia, marrone o nera, che non pone 

problemi particolari di smaltimento : presenta un’alta stabilità termica (si dissocia per T>800°C). La 

scheda SDS del LiFePO4 è riportata in All. A2. 

 LiNiMnOx   Ossidi di litio nickel manganese 

Il LiNi0.5Mn1.5O4 , CAS n° 12031-75-3, in forma di polvere nera; pur non presentando rischi fisici, 

non essendo infiammabile, è una sostanza altamente pericolosa per la salute di chi la maneggia; 

bisogna evitare che venga a contatto con la pelle, con gli occhi, e di respirarne la polvere. 

Di conseguenza la scheda presenta diverse indicazioni di pericolo e consigli per chi la maneggi: 

 H317: può provocare reazioni allergiche alla pelle 

 H351: può provocare il cancro. 

 irritante 

cancerogeno, mutante, tossico per la riproduzione, pericoloso per inalazione 

Se bruciato produce composti pericolosi: ossidi di litio, ossidi di nickel, ossidi di manganese. 

Per lo smaltimento valgono le seguenti disposizioni: è necessario conferire il materiale non 

utilizzato ad una ditta specializzata ed abilitata al conferimento. Dissolvere il materiale in un 

solvente combustibile e bruciarlo in un inceneritore chimico fornito di filtro. La scheda SDS del 

LiNiMnO è riportata in All. A3. 

 Ossido di manganese  (MnO )    

L’ossido ipomanganoso MnO, CAS n°  1344-43-0 è insolubile in acqua, molto stabile termicamente 

e non presenta alcuna indicazione di sicurezza, al punto che viene impiegato sia come fertilizzante 

che come additivo alimentare. In alte dosi può risultare tossico e causa irritazione alla pelle e agli 

occhi. La scheda SDS del MnO è riportata in All. A4. 

 Ossido ferroso  (Fe3O4)     

L’ossido ferroso, Fe3O4, CAS n° 1317-61-9, è una sostanza totalmente innocua. 
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 Litio Cobalto ossido  (LiCoOx)     

Il LiCoO2, Litio Cobalto ossido, CAS n° 12190-79-3 è una sostanza grigia, che non pone particolari 

problemi se non quelli associati alla natura di polvere. La scheda SDS del MnO è riportata in All. 

A5. 

 TiO2 

Analogamente e anche maggiormente dei sali di litio, anche il diossido di titanio è altamente 

pericoloso e deve essere evitato qualsiasi contatto con occhi e pelle, e ancora maggiormente 

l’ingestione della sostanza. Inoltre è una sostanza infiammabile ed è cancerogena. E’ necessario 

utilizzare appositi indumenti e dispositivi protettivi, come indicato nella relativa scheda di 

sicurezza riportata in All. A6. 

 

1.2.1.2 Materiali utilizzati come anodi nelle batterie litio-ione 

 Litio 

Il Litio metallico, simbolo Li, EC n°  231-102-5, CAS n° 7439-93-2, causa bruciature importanti alla 

pelle e danni agli occhi. A contatto con acqua rilascia gas infiammabili che possono ignire 

spontaneamente 

Corrosivo  

Infiammabile  

Di conseguenza sono diversi i consigli di precauzione per questa sostanza. La scheda SDS del Li è 

riportata in All. A7. 

 Ossidi di Si 

Il silicio è un materiale non infiammabile, non tossico, non corrosivo che può provocare danni alla 

salute solo come polvere di diossido di silicio, che può arrecare danno agli occhi o alle vie 

respiratorie quando inalato. Gli ossidi di silicio, come facilmente immaginabile, non pongono 

problemi di tossicità per l’uomo né di inquinamento dell’ambiente. L’unica precauzione da 

osservare è nel loro maneggiamento, in quanto polveri. Possono causare problemi respiratori se 

inalati e provocare irritazione oculare. La scheda SDS del diossido di silicio, CAS n° 60676-86-0 è 

riportata in All. A8. 

 Nanofili Si 

Analogamente agli ossidi di silicio, sono etichettati come 
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H319 Provoca grave irritazione oculare. 

H335  Può irritare le vie respiratorie. 

H373 Può provocare danni agli organi (polmone) in caso di esposizione prolungata o ripetuta 

(inalazione) 

 Grafite 

La grafite, CAS n°7782-42-5, pur non richiedendo etichettatura secondo il regolamento CLP, è una 

sostanza che può avere effetti irritanti su occhi e pelle; è da evitare l’inalazione di polvere. 

E’ combustibile e in caso di combustione sviluppa CO e CO2; un eventuale incendio deve essere 

estinto non con acqua ma con acqua nebulizzata, schiuma, CO2, polvere estinguente secca. 

Lo smaltimento deve essere effettuato senza disperdere la sostanza in scarichi o in acqua, né 

superficiale né sotterranea. 

 Carbone 

Sostanza senza particolari avvertenze di pericolosità o tossicità, da evitare l’inalazione delle 

polveri. 

1.2.1.3 Materiali utilizzati come elettroliti nelle batterie litio-ione 

Materiali utilizzati come elettroliti per batterie agli ioni litio sono sali di litio : esafluorofosfato di 

litio ( LiPF6), LiTFSI, LiF3CH3S disciolti in solventi organici: diossolano (DOL), dimetossietano (DME), 

glicole trietilenico monometiletere  (TEGDME), e diversi carbonati: carbonato di etilene, carbonato 

di propilene, diethilcarbonato, dimetilcarbonato (DMC), etil-methilcarbonato ; in particolare il 

LiPF6 è usato come sale di litio in diversi elettroliti (LP30, LP40). Un’altra classe di elettroliti è 

quella dei liquidi ionici. 

 LiPF6 

L’ esafluorofosfato di litio (LiPF6), CAS n° 21324-40-3 ,è un composto che pone diversi problemi di 

pericolosità per la salute umana: deve essere assolutamente evitato ogni contatto con la pelle e gli 

occhi e non deve essere ingerito; è anche estremamente infiammabile. La sua scheda SDS è 

riportata in All. A9 

 LiTFSI 

Il bis-trifluorometanosulfonimide di litio, formula chimica LiC2F6NO4S2, anche indicato con LiTFSI, 

CAS n° 90076-65-6, è spesso usato al posto del più pericoloso LiPF6; tuttavia anch’esso presenta 

http://www.commonchemistry.org/ChemicalDetail.aspx?ref=90076-65-6
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notevole grado di tossicità, e pericolosità per l’organismo umano, essendo corrosivo per pelle e 

occhi, come indicato nella sua scheda SDS, in All. A10. 

I solventi in generale sono tutti materiali infiammabili; inoltre possono essere anche irritanti per gli 

occhi come il diossolano (DOL) o esplosivi come il dimetossietano (DME), ma non sono tossici. I 

solventi sono materiali molto volatili, e di conseguenza è alto il rischio di inalazione dei loro vapori. 

 DOL 

La scheda SDS del DOL, CAS n° 646-06-0, formula chimica C3H6O2, è riportata nell’all. A11: E’ un 

liquido infiammabile, causa irritazione agli occhi ed è tossico per la riproduzione 

 DME 

La scheda SDS del DME, CAS n° 110-71-4, formula chimica C4H10O2, è riportata nell’all. A12. E’ 

infiammabile, i suoi vapori sono potenzialmente esplosivi, va assolutamente evitato ogni contatto 

con pelle ed occhi e ovviamente l’inalazione e l’ingestione. 

 TEGDME 

La scheda SDS del TEGDME CAS N° 112-35-6, formula chimica CH3(OCH2CH2)3OH (all. A13) indica 

che la sostanza non è classificata come pericolosa. 

 Etilene carbonato 

Nella scheda SDS del Carbonato di Etilene CAS N° 96-49-1, formula chimica C3H4O3 riportata in all. 

A14 sono indicate le precauzioni da adottare nel maneggiare la sostanza: deve essere evitato ogni 

contatto con pelle e occhi per evitare serie lesioni oculari e bruciature della pelle. La scheda della 

specifica che se bruciato in ambiente in difetto di ossigeno si sprigiona monossido di carbonio 

(CO). 

 carbonato di propilene  

La scheda SDS del Carbonato di Propilene, CAS n° 607-194-00-1, formula chimica C4H6O3, allegata 

in All. A15, contiene le stesse indicazioni di pericolo di quella del carbonato di etilene 

 dietilcarbonato 

La scheda SDS del Carbonato di Propilene, CAS n° 105-58-8, formula chimica C5H10O3, allegata in 

All. A16, contiene le stesse indicazioni di pericolo di quella del carbonato di etilene 

 dimetilcarbonato (DMC) 

La scheda SDS del DimetilCarbonato, CAS n° 616-36-6, formula chimica C5H6O3, allegata in All. A17, 

mette in evidenza l’alta infiammabilità del composto e le accortezze da usare nel maneggiare la 

sostanza affichè essa non venga in contatto con pelle e occhi 

https://www.sigmaaldrich.com/catalog/search?term=112-35-6&interface=CAS%20No.&N=0&mode=partialmax&lang=it&region=IT&focus=product
https://www.sigmaaldrich.com/catalog/search?term=112-35-6&interface=CAS%20No.&N=0&mode=partialmax&lang=it&region=IT&focus=product
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 etil-metilcarbonato 

Le medesime note di precauzione e pericolo degli altri carbonati descritti in precedenza sono 

riportate nella scheda SDS del EtilMetilCarbonato, formula C4H8O3, CAS n° 623-53-0, riportata in 

All. A18 

 Liquidi Ionici 

I liquidi ionici sono composti di diversa composizione, e sono ampiamente proposti come 

alternativa più sicura ai solventi più tradizionali in quanto mostrano una pressione di vapore 

trascurabile pur evidenziando buone capacità di trasporto ionico e ampia stabilità, sia chimica 

che termica che elettrochimica [9]. Alcuni di essi, come il 1-Ethyl-3-methylimidazolium 

methansulfonate, CAS n° 145022-45-3, formula chimica C6H11N2CH3O3S (All. A19) non pone 

particolari problemi di sicurezza, ferme restando le accortezze di non ingerire, non inalare, 

evitare contatto con pelle e occhi, non disperdere nell’ambiente e nelle acque e non bruciarlo 

perché produce gas tossici. 

Diversamente i composti che contengono fluoro, quali ad esempio il 1-Butyl-1-

methylpyrrolidium bis(trifluoromethilsulfonil)imide, CAS n° 223437-11-4, formula chimica 

C11H20F6N2O4S2, altamente tossico (All. A20). 

 

1.2.2 Batterie Sodio-ione 

La spinta maggiore alla ricerca e sviluppo delle batterie sodio-ione nasce proprio dalla loro 

maggiore sostenibilità ambientale rispetto alle LIB, associata al minor costo del sodio rispetto al 

litio e alla sua maggiore disponibilità [10,11]. Quali catodi delle batterie sodio-ioni sono stati 

studiati materiali analoghi a quelli utilizzati per le batterie LIB, quali gli ossidi di manganese, 

sostituendo il litio con il sodio. Quali anodi e elettroliti materiali analoghi alle batteria LIB: carboni 

di diversa natura per gli anodi e soluzioni di Sali di litio per gli elettroliti. 

1.2.2.1 Materiali utilizzati come catodi nelle batterie sodio-ione 

I materiali usati come catodi nelle batterie sodio-ione sono ossidi di sodio, in particolare: 

 NaLiMnOx 

Gli ossidi di sodio e manganese di diversa stechiometria, con aggiunta di piccole concentrazioni di 

litio, sono materiali non commerciali, sintetizzati in laboratorio, di cui non sono disponibili schede 

di sicurezza. Sono però considerabili analoghi a composti simili; si riporta pertanto in All. A21 la 

scheda SDS del permanganato di sodio, dalla quale risulta che tale sostanza è da maneggiare 



 

17 

usando tutte le precauzioni affinché non venga a contatto con occhi e pelle, non venga dispersa in 

acqua o nell’ambiente; è anche infiammabile. 

 NaFe2Cn6O 

Analogamente agli ossidi di sodio e manganese, i cianuri di sodio e ferro sintetizzati in laboratorio, 

non essendo commerciali, non dispongono di specifiche schede SDS. La scheda del cianuro di 

sodio, mostrata in All. A22, dichiara che questo materiale è altamente pericoloso in quanto molto 

tossico: la sua inalazione e/o ingestione può provocare morte, è molto tossico per gli organismi 

acquatici e a  contatto con acidi libera gas molto tossici. 

 
1.2.2.2 Materiali utilizzati come anodi nelle batterie sodio-ione 

 Sodio (Na) 
Il sodio metallico, CAS n° 7440-23-5, è un materiale non tossico, che va però maneggiato e smaltito 

con estrema cura, in quanto oltre a provocare corrosione cutanea e oculare, a contatto con 

l’acqua sprigiona gas infiammabile. 

La scheda SDS del sodio è allegata come All. A 23 

 

1.2.2.3 Materiali utilizzati come elettroliti nelle batterie sodio-ione 

Gli elettroliti usati allo stato attuale sono i medesimi delle batterie LIB, si rimanda pertanto al par. 

2.2.1.3 e alle relative schede SDS in allegato A. 

 

1.2.3 Batterie Litio-Zolfo e zolfo-ione 

1.2.3.1 Materiali utilizzati come catodi nelle batterie litio-zolfo 

 Zolfo (S) 

Lo zolfo è una sostanza non tossica, irritante per la pelle; deve inoltre essere tenuto lontano dalla fiamma. 

La scheda SDS dello zolfo è riportata in All. A24  

 Zolfo su ossido di titanio 

Vedi par 2.2.3.1 e 2.2.1.1 

1.2.3.2 Materiali utilizzati come anodi nelle batterie litio-zolfo 

 Litio  

Vedi par 2.2.1.2 

1.2.3.3 Materiali utilizzati come elettroliti nelle batterie litio-zolfo 

Gli elettroliti usati allo stato attuale sono i medesimi delle batterie LIB, si rimanda pertanto al par. 

2.2.1.3 e alle relative schede SDS in allegato A. 
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1.2.4 Binder e separatori 

Sia i separatori sia i binder non pongono alcun problema di smaltimento: realizzati i primi sono 

realizzati in fibra di vetro o CELGARD (membrana di polipropilene e polietilene) mentre i binder 

utilizzati usualmente sono in polivinilidenefluoride (PVDF), sostanza la cui scheda SDS, mostrata in 

All. A26, non indica alcuna prescrizione se non quelle più usuali. Tuttavia anche questa sostanza se 

non smaltita in modo adeguato potrebbe causare danni alla salute: nel caso venga bruciata 

sviluppa un gas tossico, l’acido fluoridrico, HF. Altri binder in studio sono l’ EVA (ethylene-vinyl 

acetate copolymer), e la carbossimetilcellulosa, sostanze totalmente innocue come evidenziato 

dalle loro scheda (All. A27 e A28 rispettivamente). 

 

 

1.3 Tecniche di Smaltimento 

La tecnologia comunemente usata per il riciclo industriale delle LIB si basa su processi 

pirometallurgici, che non necessitano di pre-trattamento ma prevedono alti costi di attrezzature, 

alto consumo energetico e inquinamento. Con tali tecniche si possono recuperare il cobalto, il 

rame e il nickel, ma il litio e l’alluminio non sono recuperati. Sono state di conseguenza sviluppati 

processi idrometallurgici [4].  In Europa le uniche ditte che si occupano dello smaltimento delle 

batterie LIB sono la UMICORE, belga e la ACCUREL, tedesca. La UMICORE utilizza un processo piro-

metallurgico che converte la batteria in tre frazioni di cui una è una lega di metalli quali cobalto, 

nickel e rame, la seconda è una lega con litio e la terza è un flusso gassoso costituito da un sistema 

di pulizia ad aria, che garantisce che tutti i composti organici siano decomposti e che non siano 

presenti né diossina né composti organici volatili (VOC) né acido fluoridrico [12]. La seconda usa 

un trattamento meccanico a più stadi per scaricare l’elettrolita e recuperare i diversi metalli [13 ]. 

La RETRIEV Technologies opera nel recupero delle batterie negli Stati Uniti [14] con un processo 

che prevede il disassemblaggio manuale delle batterie. Le celle separate sono inviate quindi ad un 

frantumatore automatico che lavora sotto una soluzione liquida per prevenire emissioni e ridurre 

la reattività delle batterie; in uscita dal frantumatore si ottengono tre materiali: un solido 

metallico, che a seconda della batteria contiene rame, alluminio e cobalto, un liquido ricco di 

metallo, da solidificare e filtrare,  e fibre di plastica. 
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2 Conclusioni 

Dagli anni ’90 le batterie LIB sono entrate prepotentemente sul mercato quali mezzi di accumulo 

di energia elettrica per un’ampia gamma di dispositivi elettrici ed elettronici, dai dispositivi 

portatili alle auto elettriche. Alcuni dei materiali usati nelle batterie LIB, quali metalli pesanti ed 

elettroliti solidi, pongono una seria minaccia per gli ecosistemi e per la salute umana. Le batterie 

LIB pertanto, non possono essere né disperse nell’ambiente né trattate come rifiuto generico. Se 

venissero bruciate, ad esempio, si produrrebbero gas tossici, tra cui acido fluoridrico. Inoltre, per 

evitare il depauperamento dei metalli ad alto valore che compongono gli anodi e i catodi delle LIB, 

è necessario che tali metalli siano recuperati e riciclati. E’ altresì necessario che la ricerca sulle 

tipologie di batterie alternative alle LIB, quali le sodio-ione, litio-zolfo, zolfo-ione e batterie al 

silicio, si ponga come obiettivo, oltre alla massimizzazione della capacità, della densità energetica 

e della vita utile della batteria, anche l’individuazione della tipologia di batteria composta da 

materiali quanto più ecocompatibili. 

In questa ottica sono stati elencati i materiali che compongono le batterie in studio presso l’ENEA 

nell’ambito dell’Accordo di Programma tra ENEA e MISE, sia LIB che innovative rispetto a queste; 

per ognuna delle sostanze è stata allegata e analizzata la relativa scheda di sicurezza SDS, redatta 

secondo la normativa REACH.  
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4 Abbreviazioni ed acronimi 
 

DOL  Diossolano 
DMC  Dimetilcarbonato 
DME  Dimetossietano  
LIB  Batterie litio-ione 
LITFSI   bis-trifluorometanosulfonimide di litio 
PVDF  Polivinilidenfluoruro 
SDS   Safety Data Sheet 
TEGDME Glicole trietilenico monometiletere 
 
 

5 Allegati 
 
 

A. 1 Scheda SDS Batteria litio-ione 
A. 2 Scheda SDS LiFePO4 
A. 3 Scheda SDS LiNiMnO 
A. 4 Scheda SDS MnO 
A. 5 Scheda SDS LiCoO2 
A. 6 Scheda SDS TiO2 
A. 7 Scheda SDS litio 
A. 8 Scheda SDS SiO 
A. 9 Scheda SDS LiPF6 
A. 10 Scheda SDS LiTFSI 
A. 11 Scheda SDS DOL 
A. 12 Scheda SDS DME 
A. 13 Scheda SDS TEGDME 
A. 14 Scheda SDS Carbonato di etilene 
A. 15 Scheda SDS Carbonato di propiene 
A. 16 Scheda SDS Carbonato dietile 
A. 17 Scheda SDS DMC 
A. 18 Scheda SDS EMC 
A. 19 Scheda liquido ionico 
A. 20 Scheda SDS Liquido ionico contenente fluro 
A. 21 Scheda SDS NaMnO 
A. 22 Scheda SDSNaFeCnO 
A. 23 Scheda SDS sodio 
A. 24 Scheda SDS zolfo 
A. 25 Scheda SDS Li2S 
A. 26 Scheda SDS PVDF 
A. 27 Scheda SDS EVA 
A. 28 Scheda SDS Carbossi Metil Cellulosa 

 



This Safety Data Sheet Complies with directives from the United States Occupational Safety and Health 
Administration (OSHA), Canadian Controlled Product Regulations (WHMIS), the European Union Commission 
Regulation (EC) 1907/2006 & (EC) 2015/830, the Australian National Occupational Health and Safety Commission 
(NOHSC), the Taiwan Bureau of Standards, the Japan Ministry of Economy, the Inspection and Quarantine of the 

-2008), and the Brazil Standard (ABNT NRB 14725-3).

1.1 Product Identification:
Secondary Smart Lithium-Ion Battery Packs:

)  

1.2 Company Identification:
Company Name: Inspired Energy, LLC
Address:  25440 NW 8th Place; Newberry, FL 32669
Telephone Number: +1-352-472-4855
Fax Number: +1-352-472-4859
Emergency Contact Number: +1-703-527-3887

2.1 Classification of Products:
Secondary battery packs are enclosed in UL-94, V-0 enclosures designed to withstand temperatures and pressures 
encountered during normal use. The hazardous component in battery packs is the lithium-ion cell.  Under normal use 
the battery cells present no physical danger of ignition or explosion and chemical danger of hazardous materials 
leakage. 
Battery cells are designed to vent gas to prevent explosion, if exposed to a fire, added mechanical shocks, 
electrically abused or physically damaged.  This leaked gas could contain material classified as hazardous.  

2.2 Label and Markings:
2.2.1 Example of Battery Pack Markings: 
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2.2.2 Example of Packaging Labels: 

(Used Only on Air Cargo Shipments)

2.3 Effect(s) of Hazard Exposure:
Human Health Effects if Exposed to Cell Venting:
Skin Contact: The steam or liquid of the cell electrolyte can have adverse reactions to the skin.  If cell electrolyte 
contacts skin it can cause severe irritation or chemical burns.   
Eye Contact: The steam or liquid of the cell electrolyte can have adverse reactions to the eyes.  If cell electrolyte 
contacts the eyes it can cause severe irritation or chemical burns.   
Inhalation: The steam or liquid of the cell electrolyte can have adverse reactions if inhaled. If cell electrolyte is 

inhaled it may cause severe respiratory irritation.
Ingested: Swallowing or ingesting the contents of an open cell can cause serious chemical burns to the mouth, 

esophagus and gastrointestinal tract.  
Medical Conditions Aggravated by Exposure: Not Available
Interactions with Other Chemicals: Immersion in high conductivity liquids may cause corrosion and breaching of 
the cell or battery enclosure.   If vented cell electrolyte contacts water it will generate detrimental hydrogen fluoride.  
Environmental Effects: Not Available

3.1 Classification of Hazardous Ingredients by Geographic Markets: 
USA:  This battery pack is an article pursuant to 29 CFR 1910.1200.  The information contained in this Safety Data 
Sheet contains valuable information critical to the safe handling and proper use of the product.  This SDS should be 
retained and available for employees and other users of this product.
Canada: This is not a controlled produced under WHMIS.  The products listed in this Safety Data Sheet are defined 

EU:  This product is an article according to the REACH Regulation (1907/2006).
Australia:  The products listed in this SDS are constructed using Lithium-Ion cell or battery and is classified as an 
article and is not hazardous when used according to the recommendations of the manufacturer.  The hazard is 
associated with the contents of the cell.  If the cell or battery is compromised and starts to leak, based upon the 
battery ingredients the contents are classified as hazardous according to the criteria of the National Occupational 

Health and Safety Commission stated by SafeWork Australia.
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Taiwan: This product is not classified as a dangerous good.
Japan: This product is not classified as a dangerous good.
China: This product is not classified as a dangerous good.
Brazil: This product is not classified as a dangerous good.

Cell 
Component

Chemical
Name

Mass Range 
(Weight %)*

Electrolyte Salt Lithium Hexafluorophosphate 1~5

Electrolyte Solvents Ethylene Carbonate, Propylene Carbonate, Diethyl Carbonate, Dimethyl 
Carbonate, Ethyl Methyl Carbonate

5~20

PVDF Polyvinylidenfluoride <1

Base Copper 1~15

Cathode Lithium Cobaltite, Manganese, Nickel, Aluminum 20~50

Anode Graphite, Carbon Black 13~18

(* Quantities may vary depending on battery model)

4.1 Description of First Aid Measures:
The hazardous component in secondary battery packs are in the internally sealed cells.  The following measures 
are only applicable if the cells have been abused/damaged causing exposure of hazardous materials noted 
under section three.
Ingestion: Have the victim rinse mouth thoroughly.  Do not induce vomiting.   Contact your local poison control 
center.  Immediately seek medical attention. 
Inhalation: Remove victim from exposure to chemicals and into the fresh air.  Immediately seek medical attention.
Skin Contact: Immediately flush with water.  Immediately seek medical attention.
Eye Contact: If eye contact with the contents of a vented cell immediately flush eyes with water.  Immediately seek 
medical attention.   
Protection for First Aiders: Do not expose yourself to corrosive vapor-contaminated areas without a respirator.
First Aid Facilities: Eye wash bottle, fountain and safety showers (running water).

4.2 Most Important Symptoms & Effects Caused by Exposure:
Ingestion of cell contents may cause gastrointestinal tract irritation or even vomiting. Inhalation of vented cell vapors 
may lead to severe irritation of the mouth and upper respiratory tract causing a burning/pain sensation or 
inflammation in the nose and throat. Inhalation could also cause coughing or difficulty breathing.  Eye contact may 
cause severe eye irritation, eye burning/pain and even possible irreversible damage.   Skin contact may lead to 
irritation and possible chemical burns.

5.1 Extinguishing Media:
Suitable Extinguishing Media: Water, Fire Extinguishing Powder, Nitrogen Gas, Carbon Dioxide, or Foam.
Unsuitable Extinguishing Media: Oxidizing agents, reducing agents, acids or alkalis.  
Explosion Data: Closed containers may explode when exposed to temperatures abo
Hazchem Code: 4W (Australia, New Zealand and Malaysia)
Sensitivity to Mechanical Impact: Extreme mechanical abuse could cause venting of the cells.
Sensitivity to Static Discharge: If electrolyte is exposed to electrostatic discharge it could ignite.  
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5.2 Special Hazards Arising from the Chemical:
If a cell vents and exposes lithium hexafluorophosphate mixed with water vapor, this could create a poisonous gas of 
hydrogen-fluoride gas.  Degradation of the cell by heat may produce hazardous fumes of lithium, cobalt-manganese, 
hydrofluoric acid, hydrogen and oxides of carbon, aluminum, lithium, copper and cobalt.

5.3 Specific Method for Fire Fighting:
When battery cells combust they tend to ignite other cells in the adjacent area.  Prevent this by flooding the area with 
Carbon Dioxide, Foam, Nitrogen Gas or Fire Extinguishing Powder.  Although use of water will extinguish flame it
may create hydrogen-fluoride gas.

5.4 Special Protective Equipment for Fire Fighters:
Respiratory Protection: Self-contained Breathing Apparatus
Hand Protection: Protective Gloves
Eye Protection: Full Face Breathing Apparatus or Googles
Body Protection: Protective Uniform

If battery packs internal cells become damaged, they could possibly leak minuscule amounts of contaminates.   The 
following procedures list precautions and steps to cleaning these contaminates.   

6.1 Personal Precautions:
Quarantine contaminated area at a 33 feet (10 meters) radius from the center of contamination.  Don protective 
equipment and clothing listed in Section 8.2.  

6.2 Environmental Precautions:
Cover spilled materials with absorbent non-reactive material (ie. vermiculite).   Keep contaminated non-reactive 
material away from soil, sewers or waterways.  Inform appropriate authorities if contamination occurs.  

6.3 Methods for Clean Up:
Quarantine contaminated area at a 33 feet (10 meters) radius from the center of contamination.  Don protective 
equipment and clothing listed in Section 8. Do not touch Spilled material.  Use only non-sparking tools and 
equipment.  Do not expose spilled material to moisture.  Seal all possible locations where contaminates might 
migrate into the environment.  Clean up solids and place them into a waste container safe for disposing of 
contaminated trash.  Clean up spilled liquids with vermiculite and place them into the same container.  Appropriately 
transport contaminated material to a waste facility capable of handling contaminated materials.  

6.4 Precautions to Prevent Secondary Hazard:
Avoid the release of collected materials.  Do not bring the collected materials near open flame.  Seal contaminates 
into a waste container safe for disposing of contaminated trash.  Transport contaminates to an appropriate waste 
facility.  

7.1 Precautions for Safe Handling:
Avoid shorting the battery.  Do not immerse in water.  Do not disassemble or deform the battery.  Do not expose to, 
or dispose of the battery in fire.  Avoid excessive physical shock or vibration.  Keep out of the reach of children.  
Battery must be charged in an approved charger.  Never use a modified or damaged charger.  Use for specified 
product applications only. Store in a cool, dry and well-ventilated area.   Never use a battery that has suffered abuse. 
Refer to data sheet for safe operating instructions.
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7.2 Conditions for Safe Storage:
Store battery packs in a cool - (<85% Humidity) well ventilated area.  Keep battery packs in 
packaging material to prevent exposure to elements and conductive material.  

Do not store battery packs near heat, high humidity, open flame, sunlight, water, seawater, strong acids, strong 
oxidizers, strong reducing agents, strong alkalis or metal wire.  

7.3 Specific End Uses: 
Rechargeable Smart Battery Packs are used across a wide market scope as a DC power supply for portable 
electronic devices.  

Under routine operation none of these safety procedures or equipment are required.  Take the following safety 
measures only if the internal cells are comprised and leak or vent.  

8.1 Exposure Control Measures:
Exposure Limit Values- ACGIH does not mention electrolyte as a controlled method.  Not applicable. 
Biological Monitoring-Not Applicable.
Control Banding- Not Applicable.
Recommended Monitoring Procedures- Follow standard monitoring procedures. 
Derived no-effect level- Not Applicable.
Derived minimal effect level- Not Applicable.
Predicted no-effect concentrations- Not Applicable.

8.2 Personal Protective Equipment:
Engineering Controls- Special ventilation is only required if cell venting occurs.   
Eye and Face Protection- Wear chemical resistant safety googles or face shield.
Hand Protection- Wear chemical resistant gloves.
Skin Protection- Wear long sleeved clothing.  Solid clothing should be washed with detergent.  
Respiratory Protection- Wear an approved half face inorganic vapor, gas, acid and particulate respirator. 
Thermal Protection- Not Applicable.
Hygiene Measures- Do not eat, drink or smoke in work areas.  
Environmental Exposure Controls- Do not release into the environment. 

Physical State- Sealed Solid
Appearance- Small Battery Pack
pH- Not Applicable
Relative Density- Not Applicable
Boiling Point- Not Applicable
Melting Point- Not Applicable
Viscosity- Not Applicable
Oxidizing Properties- Not Applicable
Flash Point- Not Applicable
Water Partition- Not Applicable
Vapor Pressure- Not Applicable
Vapor Density- Not Applicable
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Solubility in Water- Insoluble
Water Distribution Coefficient- Not Applicable
Odor Type- Odorless
Odor Threshold- Not Applicable
Evaporation Rate- Not Applicable
Auto Ignition Temperature- Not Applicable
Flammability Limits- Not Applicable
Decomposition Temperature-

10.1 Stability and Reactivity:
Stability- The battery packs manufactured by Inspired Energy are completely stable under normal use and in normal 
storage conditions.
Reactivity- The internal cells within the battery packs may become unstable due to abusive conditions. 
Conditions to Avoid- Avoid shorting the battery.  Do not immerse in water.  Do not disassemble or deform the battery.  
Do not expose to, or dispose of the battery in fire.  Avoid excessive physical shock or vibration.  Keep out of the 
reach of children.  Battery must be charged in approved charger.  Never use a modified or damaged charger.  For 
specified product use only. Store in a cool, dry and well-ventilated area.   Never use a battery that has suffered 
abuse. Refer to data sheet for safe operating instructions.
Incompatible Materials- Do not immerse in water or any other high corrosive conductive liquid. 
Hazardous, Decomposition Products- Internal cells may decompose to hydrogen fluoride, phosphorous oxides, 
sulfur oxides, sulfuric acid, lithium hydroxide, carbon monoxide and carbon dioxide. 

11.1 Information on Toxicological Effects:
The battery packs manufactured by Inspired Energy present no toxicological effects under normal use.   The 
hazardous components of the battery packs are within the internal cell.  Within recommended conditions the 
electrode materials and liquid electrolytes do not react when the cell remains sealed.  Exposure to these hazardous 
components is only possible if the battery leaks or vents.  The following toxicology data is in respect to a person 
coming into contact with exposed electrolyte of the cell.

11.2 Acute Toxicity:
Swallowed- The electrolyte contained within the cells of the battery pack is a corrosive material. Ingestion of this 
electrolyte would be harmful.  Swallowing may result in nausea, vomiting, diarrhea, abdominal pain and chemical 
burns in the gastrointestinal tract. During normal usage ingestion of a sealed battery pack is physically impossible. 

11.3 Skin Corrosion or Irritation:
The electrolyte contained within the cells of the battery pack is a corrosive liquid.  If this corrosive liquid make contact 
to your skin they could cause irritation or even severe chemical burns.  A sealed battery presents no danger to a 

11.4 Serious Eye Damage or Irritation:
The electrolyte contained within the cells of the battery pack is a corrosive liquid.  If this electrolytes makes contact 
with the eye it could cause irritation or even irreversible damage to the eye.  A sealed battery presents no danger to 
eyes.  

11.5 Respiratory or Skin Sensitization:
OECD Test 406 as performed by the cell manufacture, presented no evidence that the electrolyte contained within 
the cell of battery pack cause no respiratory or skin sensitizers. 
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11.6 Germ Cell Mutagenicity:
OECD Test 471, 475, 476, 478 and 479 Test 406 as performed by the cell manufacture, presented no evidence that 
the electrolyte contained within the cell of a battery pack cause no mutagenic effect.  

11.7 Carcinogenicity:
The electrolyte contained within the cell of a battery pack is not considered by the cell manufacture to be a 
carcinogen.  

11.8 Reproductive Toxicity:
OECD Test 414 and 421 Test 406 as performed by the cell manufacture, presented no evidence that the Electrolyte 
contained within the cell of a battery pack cause an hazard to the human reproductive system.

11.9 Specific Target Organ Toxicity (STOT) - Single Exposure:
Inhalation of vapors from a leaking cell within a battery pack will cause irritation or even severe pain to the mouth and
respiratory tract. Sealed battery packs present no organ toxicity. 

11.10 Specific Target Organ Toxicity (STOT) - Repeated Exposure:
OECD Tests 410 and 412 presented that prolonged exposure to a battery pack cells causes no organ damage.  

11.11 Aspiration Hazards:
The electrolyte contained within the cell of the battery pack presents no aspiration concern.  Although if the 
electrolyte is swallowed vomiting could occur and cause aspiration into the lungs. 

12.1 Ecotoxicity: A sealed battery pack does not pose any ecotoxicity hazard.  The internal cells under normal use 
and conditions pose no ecotoxicity hazard.  In the rare case the cells seal is broken or damaged the cell could leak 
electrolyte.  If this electrolyte reacts with water it could potentially cause damage to flora and fauna.  Follow the steps 
under Section 13 to insure cells are disposed of properly.  

12.2 Persistence and Degradability: No data available. 

12.3 Bio Accumulative Potential: Not applicable.

12.4 Mobility in Soil: No data available. 

12.5 Results of PBT and vPvB Assessment: Not applicable.

13.1 Waste Treatment Methods:   
Every battery has instructions for contacting the Rechargeable Battery Recycling Corp (RBRC) to ensure the 
appropriate recycling method within the USA.  Every battery has the appropriate symbols to direct appropriate 
disposal in Europe.  
dump into any sewers, on the ground or into any body of water.  Do not dispose of battery packs in fire.   Used 
battery packs should be stored in their original packaging.  Ensure packs are stored in a manner to prevent short 
circuit of the cells.  Battery pack should be fully discharged before recycling.  Do break battery pack open before 
disposal.  
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13.2 Classification of Waste to comply with Waste Regulations:
USA: Expended batteries are not considered hazardous waste. Cells and batteries involved in a fire may be
considered to be hazardous waste. Dispose of in accordance with local, state and federal laws and regulations. 
Consult universal/hazardous waste regulations for further information regarding disposal of spent batteries. If the 
internal cells are leaking/broken open, consult hazardous waste regulations under US Environmental Protection 

disposal requirements.

Inspired Energy is a committed partner 
(RBRC) program.  Promoting the recycling of Li-Ion battery packs by providing a toll-free telephone 
number to call and receive information to the nearest local recycling facility. 

Canada: Expended battery packs are not considered hazardous waste. Cells and batteries involved in a fire may be 
considered to be hazardous waste. Dispose of in accordance with local, provincial and federal laws and regulations. 
Consult the Canadian Environmental Protection Act for additional details. 
EU: Expended battery pack waste must be disposed of in accordance with relevant EC Directives and national, 
regional and local environmental control regulations. For disposal within the EC, the appropriate code according to 
the European Waste Catalogue (EWC) should be used. EU Waste Code: 16 06 05 other batteries and 
accumulators.
Australia: Expended battery packs must be taken for recycling or disposal at an appropriate collection depot by 
suitably licensed contractors in accordance with government regulations. 
Taiwan: Expended battery packs are not considered hazardous waste. Cells and batteries should be recycled at an 
appropriate collection site in accordance with government regulations. 
Japan: Recycling of expended lithium-ion battery packs is regulated by the Wastes Disposal and Public Cleaning 
Law and the Law for Promotion of Effective Utilization.

13.3 Classification of Waste to comply with Transport Regulations: Expended Lithium-Ion Battery packs are not 
considered hazardous waste.  Lithium-ion battery packs that have been involved in a fire maybe considered 
hazardous waste and should be marked and classified as such.  

13.4 Classification of Waste Packaging Material: Under normal use packaging is not consider hazardous and 
should be disposed of in accordance with local recycling regulations.  Packaging that has been exposed to a 
damaged leaking cells should be considered hazardous waste and disposed of in accordance to local rules and 
regulations.  

14.1 UN Number: 3480 or 3481

14.2 UN Proper Shipping Name: 3480-Lithium Ion Batteries. 3481-Lithium Ion Batteries Contained in Equipment or 
Lithium Ion Batteries Packed with Equipment

14.3 Transport Hazard Classes:
Class: 9
Susidiary Risk: None
Labels: 9
Hazard No. (ADR): Not Applicable  

14.4 Packing Group: II

14.5 Environmental Hazards: None
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14.6 Special Precautions for User: Read Safety Data Sheet and Specification Data sheet before use. Australia, 
New Zealand and Singapore follow Hazchem Code: 4W.

14.7 Transport in bulk IBC Code: No applicable code. 

14.8 Modal Information:

Land (ADR): 3480 188, 230, 310, 348 (Special packaging instruction P903 applies). 
3481 188, 230, 248, 360 (Special packaging instruction P903 applies).

Land (RID): 3480 188, 230, 310, 348 (Special packaging instruction P903 applies). 
3481 188, 230, 248, 360 (Special packaging instruction P903 applies).

Land (ADN) 3480 188, 230, 310, 348 (Special packaging instruction P903 applies).
3481 188, 230, 248, 360 (Special packaging instruction P903 applies).

Sea (IMDG): 188, 230, 310 (Special packaging instruction P903 applies). 
EmS: F-A, S-I; Stowage Category A IMDG Code: 9033

Air (IATA) A88, A99, A154, A164, A183 (Packing Instruction 965, 966, 967). 
ERG Code: - Lithium ion cell or batteries - Lithium ion batteries in compliance with Packing 
Instruction 965. 
Lithium ion cell or batteries packed with equipment - Lithium ion batteries in compliance with 
Packing Instruction 966. 
Lithium ion cell or batteries contained in equipment - Lithium ion batteries in compliance with 
Packing Instruction 967.

Inspired Energy products listed under this SDS will conform to various sections of PI 965 or PI 966 or PI 967 based on the contents and 
packaging of the shipment. Please see the shipping documents for complete details for individual shipments. This document is not intended to 
replace or authorize shipments of lithium-ion cells; it is intended as a guide for use by trained individuals.

15.1 Safety, Health and Environmental Regulations/ Legislation:

United States Federal and State Regulations: TSCA Status: All ingredients in these products are listed on the 
TSCA inventory. OSHA: These products do not meet criteria as per Part 1910.1200, manufactured article. SARA 
EPA Title III: None. Sec. 302/304: None. Sec. 311/312: None. Sec. 313: None. CERCLA RQ: None. 
Canadian Federal Regulations: These products have been classified in accordance with the hazard criteria of the 
Controlled Products Regulations and the SDS contains all the information required by the Controlled Products 
Regulations. WHMIS Classification: Not Controlled, manufactured article. New Substance Notification 
Regulations: Lithium hexafluorophosphate is listed on the Non-Domestic Substance List (NDSL). All other 

National Pollutant 
Release Inventory (NPRI) Substances: These products do not contain any NPRI chemicals. 
EU Regulations: Regulation (EC) No. 1005/2009 on substances that deplete the ozone layer, Annex I: Not listed. 
Regulation (EC) No. 1005/2009 on substances that deplete the ozone layer, Annex II: Not listed. Regulation (EC) 
No. 850/2004 on persistent organic pollutants, Annex I as amended: Not listed. Regulation (EC) No. 689/2008 
concerning the export and import of dangerous chemicals, Annex I, part 1 as amended: Not listed. Regulation (EC) 
No. 689/2008 concerning the export and import of dangerous chemicals, Annex I, part 2 as amended: Not listed. 
Regulation (EC) No. 689/2008 concerning the export and import of dangerous chemicals, Annex I, part 3 as 
amended: Not listed. Regulation (EC) No. 689/2008 concerning the export and import of dangerous chemicals, 
Annex V as amended: Not listed. Regulation (EC) No. 166/2006, REACH Article 59(10) Candidate List as currently 
published by ECHA: Not listed. EU Authorizations: Regulation (EC) No. 1907/2006, REACH Annex XIV Substances 
subject to authorization, as amended: Not listed. EU Restrictions on use: Regulation (EC) No. 1907/2006, REACH 
Annex XVII Substances subject to restriction on marketing and use as amended: Aluminum (CAS 7429-90-5) 
Directive 2004/37/EC: on the safety and health of pregnant workers and workers who have recently given birth or are 
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breastfeeding: Not listed. Other EU Regulations Directive 96/82/EC (Seveso II) on the control of major accident 
hazards involving dangerous substances: Not listed. Directive 94/33/EC on the protection of young people at work: 
Not listed. FSSF00058AG Page 13 of 15 August 2015 This Safety Data Sheet complies with the 
requirements of Regulation (EC) No. 1907/2006 and amended on 28 May 2015 by (EU) 2015/830. 
Australia and New Zealand SUSMP: Not applicable AICS: All ingredients are on the AICS list. HSNO Approval 
number: Not applicable HSNO Group Title: Not applicable NOHSC:10008 Risk Phrases: R34 - Causes Burns. 
NOHSC:1008 Safety Phrases: S1 Keep locked up. S2 Keep out of reach of children. S23 Do not breathe 
vapor. S24/25 Avoid contact with skin and eyes. S26 In case of contact with eyes, rinse immediately with plenty 
of water and seek medical advice. S27/28 After contact with skin, take off immediately all contaminated clothing 
and wash immediately with plenty of water. S36/37/39 Wear suitable protective clothing, gloves and eye/face 
protection. S56 Dispose of this material and its container at hazardous waste or special waste collection point. S62 

If swallowed, DO NOT induce vomiting: seek medical advice immediately and show this container or label. S64 If 
swallowed, rinse mouth with water (Only if the person is conscious). 
EC Classification for the Substance/Preparation: These products are not classified as hazardous according to 
Regulation (EC) No. 1272/2008. Keep out of the reach of children. 
Japanese Regulations Japanese Industrial Standards (JIS) JIS Z 7253:2012 Waste disposal and public cleaning 
law Law for Promotion of Effective Utilization of Resources 
Taiwanese Regulations Regulation of Labelling and Hazard Communication of Dangerous and Harmful Materials: 
Labeling requirements and other relevant provision of chemicals, this product is not classified as dangerous goods. 
Toxic Chemicals Substance Control Law: Not Listed. CNS 1030016 Safety of primary and secondary lithium cells 
and batteries during transport. 
Chinese Regulations General Rule for Classification and Hazard Communication of Chemicals (GB 13690-2009): 
Specifies the classification, labeling and hazard communication of chemicals in compliance with the GHS standard 
for chemical production sites and labeling of consumer goods. General Rule for Preparation of Precautionary Labels 
for Chemicals (GB 15258-2009): Specifies the relevant application methods of precautionary labels for chemicals. 
Safety Data Sheet for Chemical Products Content and Order of Sections (GB/T 16483-2008)

15.2 Chemical Safety Assessment:  Not applicable.

Preparation Date: March 24, 2016
Prepared by:  I
Revision: V1- Initial Release
Disclaimer: The information contained within is provided for your information only.  The information and 
recommendations set forth herein are made in good faith and are believed to be accurate as of the date of 
preparation.  However, INSPIRED ENERGY, INC. MAKES NO WARRANTY, EITHER EXPRESSED OR IMPLIED, 
WITH RESPECT TO THIS INFORMATION AND DISCLAIMS ALL LIABILITY FROM RELIANCE ON IT.  
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LTS Research Laboratories, Inc.
Safety Data Sheet

Lithium Iron Phosphate 

1. Product and Company Identification

Trade Name: Lithium iron phosphate

Chemical Formula: LiFePO4

Recommended Use: Scientific research and development

Manufacturer/Supplier: LTS Research Laboratories, Inc.

Street: 37 Ramland Road

City: Orangeburg

State: New York
Zip Code: 10962

Country: USA

Tel #: 845-587-2436 / 845-lts-chem

24-Hour Emergency Contact: 800-424-9300 (US & Canada)

+1-703-527-3887 (International)

2. Hazards Identification 

Signal Word: None

Hazard Statements: None
Precautionary Statements: None

HMIS Health Ratings (0-4):

Health: 0

Flammability: 0

Physical: 0

3. Composition

Chemical Family: Ceramic

Additional Names: Ferrous lithium phosphate, Iron lithium phosphate, Triphylite

Lithium iron phosphate (LiFePO4):

Percentage: 100 wt%

CAS #: 15365-14-7

EC #: NIL

4. First Aid Procedures

General Treatment: Seek medical attention if symptoms persist.

Special Treatment: None

Important Symptoms: None

Inhalation: Remove victim to fresh air. Supply oxygen if breathing is difficult.

Ingestion: Seek Medical Attention.

Skin: Wash affected area with mild soap and water. Remove any 

contaminated clothing.

Eyes: Flush eyes with water, blinking often for several minutes. Remove 

contact lenses if present and easy to do. Continue rinsing 
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5. Firefighting Measures

Flammability: Non-flammable, except as powder

Extinguishing Media: Do not use water for metal fires use CO2, sand, extinguishing powder.

Spec. Fire Fighting Procedure: Use full-face, self-contained breathing apparatus with full protective 

clothing to prevent contact with skin and eyes. See section 10 for 

decomposition products.

6. Accidental Release Measures 

If Material Is Released/Spilled: Wear appropriate respiratory and protective equipment specified in 

special protection information. Isolate spill area and provide 

ventilation. Vacuum up spill using a high efficiency particulate 
absolute (HEPA) air filter and place in a closed container for disposal. 

Take care not to raise dust.

Environmental Precautions: Isolate runoff to prevent environmental pollution.

7. Handling and Storage

Handling Conditions: Wash thoroughly after handling.

Storage Conditions: Store in a cool dry place in a tightly sealed container. Store apart from 

materials and conditions listed in section 10.

Work/Hygienic Maintenance: Do not use tobacco or food in work area. Wash thoroughly before 

eating and smoking. Do not blow dust off clothing or skin with 
compressed air.

Ventilation: Provide sufficient ventilation to maintain concentration at or below 

threshold limit.

8. Exposure Controls and Personal Protection 

Permissible Exposure Limits: N/A

Threshold Limit Value: N/A

Special Equipment: None

Respiratory Protection: Use a respirator with type N95 (USA) or PE (EN 143) cartridges as a 

backup to engineering controls. Risk assessment should be performed 
to determine if purifying respirators are appropriate. Only use 

equipment tested and approved under appropriate government 

standards.

Protective Gloves: Rubber gloves

Eye Protection: Safety glasses or goggles

Body Protection: Protective work clothing. Wear close-toed shoes and long 

sleeves/pants. 

9. Physical and Chemical Characteristics

Color Metallic
Form: Powder, Granules, Pellets, Sputtering target, Custom parts

Odor: Odorless

Water Solubility: Insoluble

Boiling Point: N/A

Melting Point: >300

Flash Point: N/A

Autoignition Temperature: N/A 

Density: N/A

Molecular weight: 157.76 g/mol 
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10. Reactivity

Stability: Stable under recommended storage conditions

Reacts With: Oxidizing agents

Incompatible Conditions: None

Hazardous Decomposition Products: Phosphorous oxides, Lithium oxides, Iron oxides

11. Toxicological Information

Potential Health Effects:

Eyes: May cause irritation

Skin: May cause irritation

Ingestion: May cause irritation

Inhalation: May cause irritation
Chronic: N/A

Signs & Symptoms: N/A

Aggravated Medical Conditions: N/A

Median Lethal Dose: N/A

Carcinogen: N/A 

12. Ecological Information

Aquatic Toxicity: Low

Persistent Bioaccumulation Toxicity: No

Very Persistent, Very Bioaccumulative: No

Notes: N/A

13. Disposal Considerations

Dispose of in accordance with local, state, national, and international regulations.

14. Transportation Data

Hazardous: Not hazardous for transportation.
Hazard Class: N/A

Packing Group: N/A

UN Number: N/A

Proper Shipping Name: N/A 

15. Regulatory Information

Sec 302 Extremely Hazardous: No

Sec 304 Reportable Quantities: N/A

Sec 313 Toxic Chemicals: No
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16. Other Information

This safety data sheet should be used in conjunction with technical sheets. It does not replace them. The information 

given is based on our knowledge of this product, at the time of publication. It is given in good faith. The attention of 

the user is drawn to the possible risks incurred by using the product for any other purpose other than that for which it 

was intended. This does not in any way excuse the user from knowing and applying all the regulations governing his 

activity. It is the sole responsibility of the user to take all precautions required in handling the product. The aim of the 

mandatory regulations mentioned is to help the user to fulfill his obligations regarding the use of hazardous products.

Document Last Revised: 07/13/2015



SAFETY DATA SHEET

Date Printed: 02/05/2019

Date Revised: 05/15/2015

SECTION 1. IDENTIFICATION

Product Identifier: (2N) 99% Lithium Manganese Nickel Oxide Electrode Sheet

Product Code: LIMN-NIO-02-ELSH

CAS Number: 12031-75-3

Relevant identified uses of the substance: Scientific research and development

Supplier details:

American Elements 10884 Weyburn Ave. Los Angeles, CA 90024 Tel: +1 310-208-0551 Fax: +1

310-208-0351 Emergency telephone number: Domestic, North America +1 800-424-9300 International

+1 703-527-3887

SECTION 2. HAZARDS IDENTIFICATION

Classification of the substance or mixture

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS)

Skin sensitisation (Category 1), H317

Carcinogenicity (Category 2), H351

GHS Label elements, including precautionary statements

Signal word Warning

Hazard statement(s)

H317

May cause an allergic skin reaction.

H351

Suspected of causing cancer.

Precautionary statement(s)

P201

Obtain special instructions before use.

P202

Do not handle until all safety precautions have been read and understood.

P261

Avoid breathing dust/ fume/ gas/ mist/ Vapors/ spray.

P272

Contaminated work clothing should not be allowed out of the workplace.



P280

Wear protective gloves.

P302 + P352

IF ON SKIN: Wash with plenty of soap and water.

P308 + P313

IF exposed or concerned: Get medical advice/ attention.

P321

Specific treatment (see supplemental first aid instructions on this label).

P333 + P313

If skin irritation or rash occurs: Get medical advice/ attention.

P363

Wash contaminated clothing before reuse.

P405

Store locked up.

P501

Dispose of contents/ container to an approved waste disposal plant.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Substances

Synonyms: Lithium nickel manganate, LMNO

Formula: Li2Mn3NiO8

Molecular weight: 365.38 g/mol

CAS-No.: 12031-75-3

Hazardous compopnents

Lithium Manganese Nickel Oxide

Classification : Skins sens. 1; Carc. 2; H317 , H351

Concentration: 90-100%

SECTION 4. FIRST AID MEASURES

Description of first aid measures

General advice

Consult a physician. Show this safety data sheet to the doctor in attendance.

Move out of dangerous area.

If inhaled

If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a

physician.

In case of skin contact

Wash off with soap and plenty of water. Consult a physician.

In case of eye contact

Flush eyes with water as a precaution.

If swallowed

Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

Most important symptoms and effects, both acute and delayed

The most important known symptoms and effects are described in the labelling see section 2 and/or in

section 11

Indication of any immediate medical attention and special treatment needed

no data available



SECTION 5. FIREFIGHTING MEASURES

Extinguishing media

Suitable extinguishing media

Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special hazards arising from the substance or mixture

no data available

Advice for firefighters

Wear self contained breathing apparatus for fire fighting if necessary.

Further information

no data available

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Use personal protective equipment. Avoid dust formation. Avoid breathing Vapors, mist or gas. Ensure

adequate ventilation. Evacuate personnel to safe areas. Avoid breathing dust.

For personal protection see section 8.

Environmental precautions

Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up

Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed

containers for disposal.

Reference to other sections

For disposal see section 13.

SECTION 7. HANDLING AND STORAGE

Precautions for safe handling

Further processing of solid materials may result in the formation of combustible dusts. The potential for

combustible dust formation should be taken into consideration before additional processing occurs.

Avoid contact with skin and eyes. Avoid formation of dust and aerosols.

Provide appropriate exhaust ventilation at places where dust is formed.

For precautions see section 2.

Conditions for safe storage, including any incompatibilities

Keep container tightly closed in a dry and well-ventilated place.

Store under inert gas.

Specific end use(s)

Apart from the uses mentioned in section 1 no other specific uses are stipulated

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters

Components with workplace control parameters

Contains no substances with occupational exposure limit values.

Exposure controls

Appropriate engineering controls

Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks



and at the end of workday.

Personal protective equipment

Eye/face protection

Face shield and safety glasses Use equipment for eye protection tested and approved under

appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique

(without touching glove's outer surface) to avoid skin contact with this product. Dispose of

contaminated gloves after use in accordance with applicable laws and good laboratory practices.

Wash and dry hands.

Body Protection

Complete suit protecting against chemicals, The type of protective equipment must be selected

according to the concentration and amount of the dangerous substance at the specific workplace.

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle

respirator type N100 (US) or type P3 (EN 143) respirator cartridges as a backup to engineering

controls. If the respirator is the sole means of protection, use a full-face supplied air respirator. Use

respirators and components tested and approved under appropriate government standards such as

NIOSH (US) or CEN (EU).

Control of environmental exposure

Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Appearance

Form: solid

Colour: brown, black

Odor

no data available

Odor Threshold

no data available

pH

no data available

Melting point/freezing point

Initial boiling point and boiling range

no data available

Flash point

no data available

EVaporation rate

no data available

Flammability (solid, gas)

no data available

Upper/lower flammability

no data available

or explosive limits

Vapor pressure

no data available

Vapor density

no data available

Relative density

no data available



Water solubility

no data available

Partition coefficient:

no data available

n-octanol/water

Auto-ignition temperature

no data available

Decomposition temperature

no data available

Viscosity

no data available

Explosive properties

no data available

Oxidizing properties

no data available

Other safety information

no data available

SECTION 10. STABILITY AND REACTIVITY

Reactivity

no data available

Chemical stability

Stable under recommended storage conditions.

Possibility of hazardous reactions

no data available

Conditions to avoid

no data available

Incompatible materials

Oxidizing agents

Hazardous decomposition products

Hazardous decomposition products formed under fire conditions. -Nickel/nickel oxides, Lithium oxides,

Manganese/manganese oxides

Other decomposition products - no data available

In the event of fire: see section 5

SECTION 11. TOXICOLOGICAL INFORMATION

Information on toxicological effects

Acute toxicity

no data available

Inhalation: no data available

Dermal: no data available

Skin corrosion/irritation

no data available

Serious eye damage/eye irritation

no data available

Respiratory or skin sensitisation

Germ cell mutagenicity

no data available

Carcinogenicity



Limited evidence of carcinogenicity in human studies

IARC:

No component of this product present at levels greater than or equal to 0.1% is identified as

probable, possible or confirmed human carcinogen by IARC.

ACGIH:

No component of this product present at levels greater than or equal to 0.1% is identified as a

carcinogen or potential carcinogen by ACGIH.

NTP:

No component of this product present at levels greater than or equal to 0.1% is identified as a known

or anticipated carcinogen by NTP.

OSHA:

No component of this product present at levels greater than or equal to 0.1% is identified as a

carcinogen or potential carcinogen by OSHA.

Reproductive toxicity

no data available

Specific target organ toxicity - single exposure

no data available

Specific target organ toxicity - repeated exposure

no data available

Aspiration hazard

no data available

Additional Information

RTECS: Not available

Large doses of lithium ion have caused dizziness and prostration, and can cause kidney damage if

sodium intake is limited. Dehydration, weight loss, dermatological effects, and thyroid disturbances

have been reported. Central nervous system effects that include slurred speech, blurred vision,

sensory loss, ataxia, and convulsions may occur. Diarrhea, vomiting, and neuromuscular effects such

as tremor, clonus, and hyperactive reflexes may occur as a result of repeated exposure to lithium ion.,

Men exposed to manganese dusts showed a decrease in fertility. Chronic manganese poisoning

primarily involves the central nervous system. Early symptoms include languor, sleepiness and

weakness in the legs. A stolid mask-like appearance of the face, emotional disturbances such as

uncontrollable laughter and a spastic gait with tendency to fall in walking are findings in more

advanced cases. High incidence of pneumonia has been found in workers exposed to the dust or

fume of some manganese compounds.

Stomach - Irregularities - Based on Human Evidence

SECTION 12. ECOLOGICAL INFORMATION

Toxicity

no data available

Persistence and degradability

no data available

Bioaccumulative potential

no data available

Mobility in soil

no data available

Results of PBT and vPvB assessment

PBT/vPvB assessment not available as chemical safety assessment not required/not conducted

Other adverse effects

no data available



SECTION 13. DISPOSAL CONSIDERATIONS

Waste treatment methods

Product

Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed

professional waste disposal service to dispose of this material. Dissolve or mix the material with a

combustible solvent and burn in a chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging

Dispose of as unused product.

SECTION 14. TRANSPORT INFORMATION

DOT (US)

Not dangerous goods

IMDG

Not dangerous goods

IATA

Not dangerous goods

SECTION 15. REGULATORY INFORMATION

SARA 302 Components

SARA 302:

No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.

SARA 313 Components

SARA 313:

This material does not contain any chemical components with known CAS numbers that exceed the

threshold (De Minimis) reporting levels established by SARA Title III, Section 313.

SARA 311/312

Hazards Acute Health Hazard, Chronic Health Hazard

Massachusetts Right To Know Components

No components are subject to the Massachusetts Right to Know Act.

Pennsylvania Right To Know Components

LITHIUM MANGANESE NICKEL OXIDE

CAS No.

12031-75-3

Revision Date

2014/08/14

New Jersey Right To Know Components

LITHIUM MANGANESE NICKEL OXIDE

CAS-No.

12031-75-3

Revision Date

2014/08/14

California Prop. 65 Components

16. OTHER INFORMATION

Safety Data Sheet according to Regulation (EC) No. 1907/2006 (REACH). The above information is

believed to be correct but does not purport to be all inclusive and shall be used only as a guide. The



information in this document is based on the present state of our knowledge and is applicable to the

product with regard to appropriate safety precautions. It does not represent any guarantee of the

properties of the product. American Elements shall not be held liable for any damage resulting from

handling or from contact with the above product. See reverse side of invoice or packing slip for

additional terms and conditions of sale. COPYRIGHT 1997-2016 AMERICAN ELEMENTS. LICENSED

GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY.

AMERICAN ELEMENTS | 10884 WEYBURN AVE. | LOS ANGELES, CALIFORNIA 90024

TEL. 310-208-0551 | FAX 310-208-0351 | customerservice@americanelements.com



SAFETY DATA SHEET

Date Printed: 02/05/2019

Date Revised: 05/15/2015

SECTION 1. IDENTIFICATION

Product Identifier: (2N) 99% Lithium Manganese Nickel Oxide Electrode Sheet

Product Code: LIMN-NIO-02-ELSH

CAS Number: 12031-75-3

Relevant identified uses of the substance: Scientific research and development

Supplier details:

American Elements 10884 Weyburn Ave. Los Angeles, CA 90024 Tel: +1 310-208-0551 Fax: +1

310-208-0351 Emergency telephone number: Domestic, North America +1 800-424-9300 International

+1 703-527-3887

SECTION 2. HAZARDS IDENTIFICATION

Classification of the substance or mixture

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS)

Skin sensitisation (Category 1), H317

Carcinogenicity (Category 2), H351

GHS Label elements, including precautionary statements

Signal word Warning

Hazard statement(s)

H317

May cause an allergic skin reaction.

H351

Suspected of causing cancer.

Precautionary statement(s)

P201

Obtain special instructions before use.

P202

Do not handle until all safety precautions have been read and understood.

P261

Avoid breathing dust/ fume/ gas/ mist/ Vapors/ spray.

P272

Contaminated work clothing should not be allowed out of the workplace.



P280

Wear protective gloves.

P302 + P352

IF ON SKIN: Wash with plenty of soap and water.

P308 + P313

IF exposed or concerned: Get medical advice/ attention.

P321

Specific treatment (see supplemental first aid instructions on this label).

P333 + P313

If skin irritation or rash occurs: Get medical advice/ attention.

P363

Wash contaminated clothing before reuse.

P405

Store locked up.

P501

Dispose of contents/ container to an approved waste disposal plant.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Substances

Synonyms: Lithium nickel manganate, LMNO

Formula: Li2Mn3NiO8

Molecular weight: 365.38 g/mol

CAS-No.: 12031-75-3

Hazardous compopnents

Lithium Manganese Nickel Oxide

Classification : Skins sens. 1; Carc. 2; H317 , H351

Concentration: 90-100%

SECTION 4. FIRST AID MEASURES

Description of first aid measures

General advice

Consult a physician. Show this safety data sheet to the doctor in attendance.

Move out of dangerous area.

If inhaled

If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a

physician.

In case of skin contact

Wash off with soap and plenty of water. Consult a physician.

In case of eye contact

Flush eyes with water as a precaution.

If swallowed

Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

Most important symptoms and effects, both acute and delayed

The most important known symptoms and effects are described in the labelling see section 2 and/or in

section 11

Indication of any immediate medical attention and special treatment needed

no data available



SECTION 5. FIREFIGHTING MEASURES

Extinguishing media

Suitable extinguishing media

Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special hazards arising from the substance or mixture

no data available

Advice for firefighters

Wear self contained breathing apparatus for fire fighting if necessary.

Further information

no data available

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Use personal protective equipment. Avoid dust formation. Avoid breathing Vapors, mist or gas. Ensure

adequate ventilation. Evacuate personnel to safe areas. Avoid breathing dust.

For personal protection see section 8.

Environmental precautions

Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up

Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed

containers for disposal.

Reference to other sections

For disposal see section 13.

SECTION 7. HANDLING AND STORAGE

Precautions for safe handling

Further processing of solid materials may result in the formation of combustible dusts. The potential for

combustible dust formation should be taken into consideration before additional processing occurs.

Avoid contact with skin and eyes. Avoid formation of dust and aerosols.

Provide appropriate exhaust ventilation at places where dust is formed.

For precautions see section 2.

Conditions for safe storage, including any incompatibilities

Keep container tightly closed in a dry and well-ventilated place.

Store under inert gas.

Specific end use(s)

Apart from the uses mentioned in section 1 no other specific uses are stipulated

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters

Components with workplace control parameters

Contains no substances with occupational exposure limit values.

Exposure controls

Appropriate engineering controls

Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks



and at the end of workday.

Personal protective equipment

Eye/face protection

Face shield and safety glasses Use equipment for eye protection tested and approved under

appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique

(without touching glove's outer surface) to avoid skin contact with this product. Dispose of

contaminated gloves after use in accordance with applicable laws and good laboratory practices.

Wash and dry hands.

Body Protection

Complete suit protecting against chemicals, The type of protective equipment must be selected

according to the concentration and amount of the dangerous substance at the specific workplace.

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle

respirator type N100 (US) or type P3 (EN 143) respirator cartridges as a backup to engineering

controls. If the respirator is the sole means of protection, use a full-face supplied air respirator. Use

respirators and components tested and approved under appropriate government standards such as

NIOSH (US) or CEN (EU).

Control of environmental exposure

Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Appearance

Form: solid

Colour: brown, black

Odor

no data available

Odor Threshold

no data available

pH

no data available

Melting point/freezing point

Initial boiling point and boiling range

no data available

Flash point

no data available

EVaporation rate

no data available

Flammability (solid, gas)

no data available

Upper/lower flammability

no data available

or explosive limits

Vapor pressure

no data available

Vapor density

no data available

Relative density

no data available



Water solubility

no data available

Partition coefficient:

no data available

n-octanol/water

Auto-ignition temperature

no data available

Decomposition temperature

no data available

Viscosity

no data available

Explosive properties

no data available

Oxidizing properties

no data available

Other safety information

no data available

SECTION 10. STABILITY AND REACTIVITY

Reactivity

no data available

Chemical stability

Stable under recommended storage conditions.

Possibility of hazardous reactions

no data available

Conditions to avoid

no data available

Incompatible materials

Oxidizing agents

Hazardous decomposition products

Hazardous decomposition products formed under fire conditions. -Nickel/nickel oxides, Lithium oxides,

Manganese/manganese oxides

Other decomposition products - no data available

In the event of fire: see section 5

SECTION 11. TOXICOLOGICAL INFORMATION

Information on toxicological effects

Acute toxicity

no data available

Inhalation: no data available

Dermal: no data available

Skin corrosion/irritation

no data available

Serious eye damage/eye irritation

no data available

Respiratory or skin sensitisation

Germ cell mutagenicity

no data available

Carcinogenicity



Limited evidence of carcinogenicity in human studies

IARC:

No component of this product present at levels greater than or equal to 0.1% is identified as

probable, possible or confirmed human carcinogen by IARC.

ACGIH:

No component of this product present at levels greater than or equal to 0.1% is identified as a

carcinogen or potential carcinogen by ACGIH.

NTP:

No component of this product present at levels greater than or equal to 0.1% is identified as a known

or anticipated carcinogen by NTP.

OSHA:

No component of this product present at levels greater than or equal to 0.1% is identified as a

carcinogen or potential carcinogen by OSHA.

Reproductive toxicity

no data available

Specific target organ toxicity - single exposure

no data available

Specific target organ toxicity - repeated exposure

no data available

Aspiration hazard

no data available

Additional Information

RTECS: Not available

Large doses of lithium ion have caused dizziness and prostration, and can cause kidney damage if

sodium intake is limited. Dehydration, weight loss, dermatological effects, and thyroid disturbances

have been reported. Central nervous system effects that include slurred speech, blurred vision,

sensory loss, ataxia, and convulsions may occur. Diarrhea, vomiting, and neuromuscular effects such

as tremor, clonus, and hyperactive reflexes may occur as a result of repeated exposure to lithium ion.,

Men exposed to manganese dusts showed a decrease in fertility. Chronic manganese poisoning

primarily involves the central nervous system. Early symptoms include languor, sleepiness and

weakness in the legs. A stolid mask-like appearance of the face, emotional disturbances such as

uncontrollable laughter and a spastic gait with tendency to fall in walking are findings in more

advanced cases. High incidence of pneumonia has been found in workers exposed to the dust or

fume of some manganese compounds.

Stomach - Irregularities - Based on Human Evidence

SECTION 12. ECOLOGICAL INFORMATION

Toxicity

no data available

Persistence and degradability

no data available

Bioaccumulative potential

no data available

Mobility in soil

no data available

Results of PBT and vPvB assessment

PBT/vPvB assessment not available as chemical safety assessment not required/not conducted

Other adverse effects

no data available



SECTION 13. DISPOSAL CONSIDERATIONS

Waste treatment methods

Product

Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed

professional waste disposal service to dispose of this material. Dissolve or mix the material with a

combustible solvent and burn in a chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging

Dispose of as unused product.

SECTION 14. TRANSPORT INFORMATION

DOT (US)

Not dangerous goods

IMDG

Not dangerous goods

IATA

Not dangerous goods

SECTION 15. REGULATORY INFORMATION

SARA 302 Components

SARA 302:

No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.

SARA 313 Components

SARA 313:

This material does not contain any chemical components with known CAS numbers that exceed the

threshold (De Minimis) reporting levels established by SARA Title III, Section 313.

SARA 311/312

Hazards Acute Health Hazard, Chronic Health Hazard

Massachusetts Right To Know Components

No components are subject to the Massachusetts Right to Know Act.

Pennsylvania Right To Know Components

LITHIUM MANGANESE NICKEL OXIDE

CAS No.

12031-75-3

Revision Date

2014/08/14

New Jersey Right To Know Components

LITHIUM MANGANESE NICKEL OXIDE

CAS-No.

12031-75-3

Revision Date

2014/08/14

California Prop. 65 Components

16. OTHER INFORMATION

Safety Data Sheet according to Regulation (EC) No. 1907/2006 (REACH). The above information is

believed to be correct but does not purport to be all inclusive and shall be used only as a guide. The



information in this document is based on the present state of our knowledge and is applicable to the

product with regard to appropriate safety precautions. It does not represent any guarantee of the

properties of the product. American Elements shall not be held liable for any damage resulting from

handling or from contact with the above product. See reverse side of invoice or packing slip for

additional terms and conditions of sale. COPYRIGHT 1997-2016 AMERICAN ELEMENTS. LICENSED

GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY.

AMERICAN ELEMENTS | 10884 WEYBURN AVE. | LOS ANGELES, CALIFORNIA 90024

TEL. 310-208-0551 | FAX 310-208-0351 | customerservice@americanelements.com
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LTS Research Laboratories, Inc.

Safety Data Sheet

Lithium Cobalt Oxide 

1. Product and Company Identification

Trade Name: Lithium cobalt oxide 

Chemical Formula: LiCoO2

Recommended Use: Scientific research and development

Manufacturer/Supplier: LTS Research Laboratories, Inc.

Street: 37 Ramland Road

City: Orangeburg

State: New York

Zip Code: 10962

Country: USA

Tel #: 855-587-2436 / 855-lts-chem

24-Hour Emergency Contact: 800-424-9300 (US & Canada)

+1-703-527-3887 (International)

2. Hazards Identification 

Signal Word: Warning

Hazard Statements: H317: May cause an allergic skin reaction

H351: Suspected of causing cancer

Precautionary Statements: P261 Avoid breathing dust/fume/gas/mist/vapours/spray.

P280: Wear protective gloves/protective clothing/eye protection/face 

protection

P363: Wash contaminated clothing before reuse

P405: Store locked up

P501: Dispose of contents/container in accordance with 

local/regional/national/international regulations

HMIS Health Ratings (0-4):

Health: 1

Flammability: 0

Physical: 0

3. Composition

Chemical Family: Ceramic

Additional Names: Lithium cobaltite, Lithium(III) cobalt oxide 

Lithium cobalt oxide (LiCoO2):

Percentage: 100 wt%

CAS #: 12190-79-3

EC #: 235-362-0
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4. First Aid Procedures

General Treatment: Seek medical attention if symptoms persist.

Special Treatment: None

Important Symptoms: None

Inhalation: Remove victim to fresh air. Supply oxygen if breathing is difficult.

Ingestion: Seek Medical Attention.

Skin: Wash affected area with mild soap and water. Remove any 

contaminated clothing.

Eyes: Flush eyes with water, blinking often for several minutes. Remove 

contact lenses if present and easy to do. Continue rinsing 

5. Firefighting Measures

Flammability: Non-flammable

Extinguishing Media: No special restrictions use suitable extinguishing agent for 

surrounding material and type of fire.

Spec. Fire Fighting Procedure: Use full-face, self-contained breathing apparatus with full protective 

clothing to prevent contact with skin and eyes. See section 10 for 

decomposition products.

6. Accidental Release Measures 

If Material Is Released/Spilled: Wear appropriate respiratory and protective equipment specified in 

special protection information. Isolate spill area and provide 

ventilation. Vacuum up spill using a high efficiency particulate 

absolute (HEPA) air filter and place in a closed container for disposal. 

Take care not to raise dust.

Environmental Precautions: Isolate runoff to prevent environmental pollution.

7. Handling and Storage

Handling Conditions: Wash thoroughly after handling.

Storage Conditions: Store in a cool dry place in a tightly sealed container. Store apart from 

materials and conditions listed in section 10.
Work/Hygienic Maintenance: Do not use tobacco or food in work area. Wash thoroughly before 

eating and smoking. Do not blow dust off clothing or skin with 

compressed air.

Ventilation: Provide sufficient ventilation to maintain concentration at or below 

threshold limit.

8. Exposure Controls and Personal Protection 

Permissible Exposure Limits: 0.1 mg/m3 as Co, long-term value

Threshold Limit Value: 0.02 mg/m3 as Co, long-term value

Special Equipment: None

Respiratory Protection: Dust Respirator 

Protective Gloves: Rubber gloves

Eye Protection: Safety glasses or goggles

Body Protection: Protective work clothing. Wear close-toed shoes and long 

sleeves/pants. 
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9. Physical and Chemical Characteristics

Color Dark blue

Form: Powder, Granules

Odor: Odorless

Water Solubility: Insoluble

Boiling Point: N/A

Melting Point: >1000

Flash Point: N/A

Autoignition Temperature: N/A 

Density: N/A

Molecular weight: 97.88 g/mol 

10. Reactivity

Stability: Stable under recommended storage conditions

Reacts With: Oxidizing agents

Incompatible Conditions: None

Hazardous Decomposition Products: Metal oxide fume 

11. Toxicological Information

Potential Health Effects:

Eyes: Causes irritating effect 

Skin: Irritant to skin and mucous membranes
Ingestion: May cause irritation

Inhalation: May cause irritation

Chronic: Cobalt is an experimental neoplastigen and tumorigen. It is an 

experimental carcinogen of the connective tissue and lungs. Cobalt 

metal and inorganic compounds are classified as an animal carcinogen 

by the ACGIH. Ingestion may cause burning in the mouth, esophagus 

and stomach. Inhalation of ducts and fumes may cause irritation of the 

respiratory tract and labored breathing and coughing. Sensitization, 

nausea, flushing of the face and ringing of the ears is also possible. 

Chronic ingestion may result in pericardia effusion, polycythemia, 

cardiac failure, vomiting, convulsions, and thyroid enlargement.

Large amounts of lithium compounds may cause vomiting, diarrhea, 
ataxia, intestinal irritation, kidney injury, central nervous system 

depression and drop in blood pressure. Central nervous system effects 

may include, slurred speech, blurred vision, dizziness, sensory loss, 

convulsions and stupor. Chronic intake may cause neuromuscular 

effects such as tremor, ataxia, weakness, clonus and hyperactive 

reflexes. Lithium can cause kidney damage, gastrointestinal 

disturbances, fatigue, dehydration, weight loss, dermatological effects 

and thyroid damage. Lithium ion has shown teratogenic effects in rats 

and mice. 
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Signs & Symptoms: N/A

Aggravated Medical Conditions: N/A

Median Lethal Dose: N/A

Carcinogen: IARC-2B: Possibly carcinogenic to humans: limited evidence in human 

in the absence of sufficient evidence in experimental animals.

ACGIH A3: Animal carcinogen: Agent is carcinogenic in experimental 

animals at a relatively high dose, by routes of administration, at sites, of 

histologic types, or by mechanisms not considered relevant to worker 

exposure. Available epidemiologic studies do not confirm an increased 

risk of cancer in exposed humans. Available evidence suggests that the 

agent is not likely to cause cancer in humans except under uncommon 

or unlikely routes or level of exposure.

12. Ecological Information

Aquatic Toxicity: Low

Persistent Bioaccumulation Toxicity: No

Very Persistent, Very Bioaccumulative: No

Notes: N/A

13. Disposal Considerations

Dispose of in accordance with local, state, national, and international regulations.

14. Transportation Data

Hazardous: Not hazardous for transportation.

Hazard Class: N/A

Packing Group: N/A

UN Number: N/A

Proper Shipping Name: N/A 

15. Regulatory Information

Sec 302 Extremely Hazardous: No

Sec 304 Reportable Quantities: N/A
Sec 313 Toxic Chemicals: Yes

16. Other Information

This safety data sheet should be used in conjunction with technical sheets. It does not replace them. The information 

given is based on our knowledge of this product, at the time of publication. It is given in good faith. The attention of 

the user is drawn to the possible risks incurred by using the product for any other purpose other than that for which it 

was intended. This does not in any way excuse the user from knowing and applying all the regulations governing his 

activity. It is the sole responsibility of the user to take all precautions required in handling the product. The aim of the 

mandatory regulations mentioned is to help the user to fulfill his obligations regarding the use of hazardous products.

Document Last Revised: 07/13/2015

















Product name : Lithium Metal

CAS-No. : 7439-93-2

Identified uses : Laboratory chemicals, Industrial & for professional use only.

Company : Central Drug House (P) Ltd
7/28 Vardaan House
New Delhi-10002
INDIA

Telephone : +91 11 49404040
Email : care@cdhfinechemical.com

1.4 Emergency telephone number
Emergency Phone # : +91 11 49404040 (9:00am - 6:00 pm) [Office hours]

Substances, which in contact with water, emit flammable gases (Category 1), H260

Skin corrosion (Category 1B), H314

For the full text of the H-Statements mentioned in this Section, see Section 16.

F Highly flammable R15
C Corrosive R34

R14

For the full text of the R-phrases mentioned in this Section, see Section 16.

Pictogram

Hazard statement(s)
H260 In contact with water releases flammable gases which may ignite
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Lithium Metal
CAS No 7439-93-2

MATERIAL SAFETY DATA SHEET
SDS/MSDS



spontaneously.
H314

Precautionary statement(s)
P223

P231 + P232
P280

P305 + P351 + P338

P370 + P378

P422

Causes severe skin burns and eye damage.

Keep away from any possible contact with water, because of violent
reaction and possible flash fire.
Handle under inert gas. Protect from moisture.
Wear protective gloves/ protective clothing/ eye protection/ face
protection.
IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.
In case of fire: Use dry sand, dry chemical or alcohol-resistant foam for
extinction.
Store contents under inert gas.

Supplemental Hazard information (EU)
EUH014 Reacts violently with water.

This substance/mixture contains no components considered to be either persistent, bioaccumulative and
toxic (PBT), or very persistent and very bioaccumulative (vPvB) at levels of 0.1% or higher.

Formula : Li
Molecular weight : 6,94 g/mol
CAS-No. : 7439-93-2
EC-No. : 231-102-5
Index-No. : 003-001-00-4

Component Classification Concentration

CAS-No. 7439-93-2 Water-react. 1; Skin Corr. 1B; <= 100 %
EC-No. 231-102-5 H260, H314, EUH014
Index-No. 003-001-00-4

Component Classification Concentration

CAS-No. 7439-93-2 F, C, R14/15 - R34 <= 100 %
EC-No. 231-102-5
Index-No. 003-001-00-4

For the full text of the H-Statements and R-Phrases mentioned in this Section, see Section 16

Consult a physician. Show this safety data sheet to the doctor in attendance.

If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

Take off contaminated clothing and shoes immediately. Wash off with soap and plenty of water. Consult a

physician.
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Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with
water. Consult a physician.

The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in
section 11

No data available

Use approved class D extinguishers or smother with dry sand, dry ground limestone, or dry clay.Dry

powder

Do not use water, foam, or carbon dioxide.

Lithium oxides

Wear self-contained breathing apparatus for firefighting if necessary.

No data available

Use personal protective equipment. Avoid dust formation. Avoid breathing vapours, mist or gas. Ensure
adequate ventilation. Evacuate personnel to safe areas. Avoid breathing dust.
For personal protection see section 8.

Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Sweep up and shovel. Contain spillage, and then collect with an electrically protected vacuum cleaner or
by wet-brushing and place in container for disposal according to local regulations (see section 13). Do not
flush with water. Keep in suitable, closed containers for disposal.

For disposal see section 13.

Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.Keep away from sources of ignition -
No smoking.

For precautions see section 2.2.

Store under argon. Handle under argon. Store in cool place. Keep container tightly closed in a dry and
well-ventilated place.
Never allow product to get in contact with water during storage.

Apart from the uses mentioned in section 1.2 no other specific uses are stipulated
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Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at

the end of workday.

Face shield and safety glasses Use equipment for eye protection tested and approved under

appropriate government standards such as NIOSH (US) or EN 166(EU).

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique
with this product. Dispose of

contaminated gloves after use in accordance with applicable laws and good laboratory practices.
Wash and dry hands.

Complete suit protecting against chemicals, Flame retardant protective clothing, The type of

protective equipment must be selected according to the concentration and amount of the

dangerous substance at the specific workplace.

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle
respirator type N100 (US) or type P3 (EN 143) respirator cartridges as a backup to engineering

controls. If the respirator is the sole means of protection, use a full-face supplied air respirator. Use
respirators and components tested and approved under appropriate government standards such as
NIOSH (US) or CEN (EU).

Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

a) Appearance Form: granular

b) Odour No data available

c) Odour Threshold No data available

d) pH No data available

e) Melting point/freezing - lit.
point

f) Initial boiling point and 1.342 - lit.
boiling range

g) Flash point Not applicable

h) Evaporation rate No data available

i) Flammability (solid, gas) No data available

j) Upper/lower No data available
flammability or
explosive limits

k) Vapour pressure

l) Vapour density No data available

m) Relative density
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n) Water solubility No data available

o) Partition coefficient: n- No data available
octanol/water

p) Auto-ignition No data available
temperature

q) Decomposition No data available
temperature

r) Viscosity No data available

s) Explosive properties No data available

t) Oxidizing properties No data available

No data available

No data available

Stable under recommended storage conditions.

Reacts violently with water.

Exposure to moisture

Forms shock-sensitive mixtures with certain other materials., Iron and iron salts., Heavy metals,
Phosphorus, Sulphur compounds, Oxygen, Nickel, Do not store near acids., Metals

Other decomposition products - No data available

In the event of fire: see section 5

LD50 Intraperitoneal - Mouse - 1.000 mg/kg

No data available

No data available

No data available

No data available

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as

probable, possible or confirmed human carcinogen by IARC.

No data available

No data available
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No data available

No data available

RTECS: OJ5540000

Large doses of lithium ion have caused dizziness and prostration, and can cause kidney damage if sodium
intake is limited. Dehydration, weight loss, dermatological effects, and thyroid disturbances have been
reported. Central nervous system effects that include slurred speech, blurred vision, sensory loss, ataxia,
and convulsions may occur. Diarrhea, vomiting, and neuromuscular effects such as tremor, clonus, and
hyperactive reflexes may occur as a result of repeated exposure to lithium ion., Cough, Shortness of
breath, Headache, Nausea

No data available

No data available

No data available

No data available

This substance/mixture contains no components considered to be either persistent, bioaccumulative and

toxic (PBT), or very persistent and very bioaccumulative (vPvB) at levels of 0.1% or higher.

No data available

Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting
as this material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal
company.

Dispose of as unused product.

ADR/RID: 1415 IMDG: 1415 IATA: 1415

ADR/RID: LITHIUM
IMDG: LITHIUM
IATA: Lithium
Passenger Aircraft: Not permitted for transport

ADR/RID: 4.3 IMDG: 4.3 IATA: 4.3

ADR/RID: I IMDG: I IATA: I

ADR/RID: no IMDG Marine pollutant: no IATA: no
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No data available

This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

No data available

For this product a chemical safety assessment was not carried out

EUH014 Reacts violently with water.
H260 In contact with water releases flammable gases which may ignite spontaneously.
H314 Causes severe skin burns and eye damage.
Skin Corr. Skin corrosion
Water-react. Substances, which in contact with water, emit flammable gases

C Corrosive
F Highly flammable
R14 Reacts violently with water.

R14/15 Reacts violently with water, liberating extremely flammable gases.
R15 Contact with water liberates extremely flammable gases.
R34 Causes burns.

The above information is believed to be correct but does not purport to be all inclusive and shall be
used only as a guide. The information in this document is based on the present state of our
knowledge and is applicable to the product with regard to appropriate safety precautions. It does not
represent any guarantee of the properties of the product. Central Drug House (P) Ltd and its
Affiliates shall not be held liable for any damage resulting from handling or from contact with the
above product. See www.cdhfinechemical.com for additional terms and conditions of sale.
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LTS Research Laboratories, Inc.

Safety Data Sheet

Lithium Hexafluorophosphate

1. Product and Company Identification

Trade Name: Lithium hexafluorophosphate

Chemical Formula: LiPF6

Recommended Use: Scientific research and development

Manufacturer/Supplier: LTS Research Laboratories, Inc.

Street: 37 Ramland Road

City: Orangeburg

State: New York

Zip Code: 10962

Country: USA

Tel #: 855-587-2436 / 855-lts-chem

24-Hour Emergency Contact: 800-424-9300 (US & Canada)

+1-703-527-3887 (International)

2. Hazards Identification 

Signal Word: Danger

Hazard Statements: H302: Harmful if swallowed

H311: Toxic in contact with skin

H314: Causes severe skin burns and eye damage

Precautionary Statements: P260: Do not breathe dust/fume/gas/mist/vapours/spray

P303+P361+P353: IF ON SKIN (or hair): Remove/Take off 

immediately all contaminated clothing. Rinse skin with water/shower

P305+P351+P338: IF IN EYES: Rinse cautiously with water for 

several minutes. Remove contact lenses if present and easy to do 

continue rinsing

P361: Remove/Take off immediately all contaminated clothing

P405: Store locked up

P501: Dispose of contents/container in accordance with

local/regional/national/international regulations

HMIS Health Ratings (0-4):

Health: 3

Flammability: 0

Physical: 1

3. Composition

Chemical Family: Salt

Additional Names: None

Lithium hexafluorophosphate (LiPF6):

Percentage: 100 wt%

CAS #: 21324-40-3

EC #: 244-334-7
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4. First Aid Procedures

General Treatment: Seek medical attention if symptoms persist.

Special Treatment: None

Important Symptoms: Causes severe skin burns.

Causes serious eye damage. 

Inhalation: Remove victim to fresh air. Supply oxygen if breathing is difficult.

Ingestion: Seek medical attention.

Skin: Wash affected area with mild soap and water. Remove any 

contaminated clothing.

Eyes: Flush eyes with water, blinking often for several minutes. Remove 

contact lenses if present and easy to do. Continue rinsing

5. Firefighting Measures

Flammability: Non-flammable

Extinguishing Media: No special restrictions use suitable extinguishing agent for 

surrounding material and type of fire.

Spec. Fire Fighting Procedure: Use full-face, self-contained breathing apparatus with full protective 

clothing to prevent contact with skin and eyes. See section 10 for 

decomposition products.

6. Accidental Release Measures 

If Material Is Released/Spilled: Wear appropriate respiratory and protective equipment specified in 

special protection information. Isolate spill area and provide

ventilation. Vacuum up spill using a high efficiency particulate 

absolute (HEPA) air filter and place in a closed container for disposal. 

Take care not to raise dust.

Environmental Precautions: Isolate runoff to prevent environmental pollution.

7. Handling and Storage

Handling Conditions: Handle under dry protective gas. Wash thoroughly after handling.

Storage Conditions: Store in a cool dry place in a tightly sealed container. Store under dry 
inert gas. Store apart from materials and conditions listed in section 10.

Work/Hygienic Maintenance: Do not use tobacco or food in work area. Wash thoroughly before 

eating and smoking. Do not blow dust off clothing or skin with 

compressed air.

Ventilation: Provide sufficient ventilation to maintain concentration at or below 

threshold limit.
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8. Exposure Controls and Personal Protection 

Permissible Exposure Limits: 2.5 mg/m3 as F, long-term value

Threshold Limit Value: 2.5 mg/m3 as F, long-term value

Special Equipment: None

Respiratory Protection: Use a respirator with type P100 (USA) or P3 (EN143) cartridges as a 

backup to engineering controls. Risk assessment should be performed 

to determine if air-purifying respirators are appropriate. Only use 

equipment tested and approved under appropriate government 

standards. 

Protective Gloves: Nitrile rubber, NBR 0.11mm thick.

Penetration time of glove material: 480 minutes

Eye Protection: Safety glasses or goggles, Full face protection 

Body Protection: Protective work clothing. Wear close-toed shoes and long 

sleeves/pants.

9. Physical and Chemical Characteristics

Color White to pale brown

Form: Powder

Odor: Odorless

Water Solubility: Soluble

Boiling Point: N/A
Melting Point: 200 C

Flash Point: N/A

Autoignition Temperature: N/A

Density: 1.5 g/cc

Molecular weight: 151.91 g/mol

10. Reactivity

Stability: Stable under recommended storage conditions

Reacts With: Oxidizing agents

Incompatible Conditions: Water/moisture, Heat

Hazardous Decomposition Products: Hydrogen fluoride, Phosphorus oxides, Lithium oxide

11. Toxicological Information

Potential Health Effects:

Eyes: Causes serious eye damage

Skin: Causes severe skin burns, Toxic

Ingestion: Harmful, Strong corrosive effect on mouth and throat to the danger of 

perforation of esophagus and stomach. 

Inhalation: May cause irritation

Chronic: N/A

Signs & Symptoms: N/A

Aggravated Medical Conditions: N/A

Median Lethal Dose: N/A

Carcinogen: N/A
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12. Ecological Information

Aquatic Toxicity: Low

Persistent Bioaccumulation Toxicity: No

Very Persistent, Very Bioaccumulative: No

Notes: N/A

13. Disposal Considerations

Dispose of in accordance with local, state, national, and international regulations.

14. Transportation Data

Hazardous: Hazardous for transportation.

Hazard Class: 8 Corrosive substances.

Secondary Class: 6.1 Toxic substances.

Packing Group: II

UN Number: UN2923

Proper Shipping Name: Corrosive solids, toxic, n.o.s. (Lithium hexafluorophosphate)

15. Regulatory Information

Sec 302 Extremely Hazardous: No

Sec 304 Reportable Quantities: N/A

Sec 313 Toxic Chemicals: No

16. Other Information

This safety data sheet should be used in conjunction with technical sheets. It does not replace them. The information 

given is based on our knowledge of this product, at the time of publication. It is given in good faith. The attention of 

the user is drawn to the possible risks incurred by using the product for any other purpose other than that for which it 

was intended. This does not in any way excuse the user from knowing and applying all the regulations governing his 

activity. It is the sole responsibility of the user to take all precautions required in handling the product. The aim of the 

mandatory regulations mentioned is to help the user to fulfill his obligations regarding the use of hazardous products.

Document Last Revised: 06/30/2015
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1,3-DIOXOLANE
CAS No 646-06-0

MATERIAL SAFETY DATA SHEET
SDS/MSDS

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1 Product identifiers

Product name : 1,3-Dioxolane

CAS-No. : 646-06-0

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses : Laboratory chemicals, Industrial & for professional use only.

1.3 Details of the supplier of the safety data sheet

Company : Central Drug House (P) Ltd
7/28 Vardaan House
New Delhi -110002
INDIA

Telephone : +91 11 49404040
Email : care@cdhfinechemical.com

1.4 Emergency telephone number

Emergency Phone # : +91 11 49404040 (9:00am - 6:00 pm) [Office hours]

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture

Classification according to Regulation (EC) No 1272/2008
Flammable liquids (Category 2), H225
Eye irritation (Category 2), H319
Reproductive toxicity (Category 1B), H360

For the full text of the H-Statements mentioned in this Section, see Section 16.

2.2 Label elements

Labelling according Regulation (EC) No 1272/2008

Pictogram

Signal word Danger

Hazard statement(s)
H225 Highly flammable liquid and vapour.
H319 Causes serious eye irritation.
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Precautionary statement(s)
P210 Keep away from heat, hot surfaces, sparks, open flames and other

ignition sources. No smoking.
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove

contact lenses, if present and easy to do. Continue rinsing.
P370 + P378 In case of fire: Use dry powder or dry sand to extinguish.
P403 + P235 Store in a well-ventilated place. Keep cool.

Supplemental Hazard
Statements

none

Restricted to professional users.

2.3 Other hazards
This substance/mixture contains no components considered to be either persistent, bioaccumulative and
toxic (PBT), or very persistent and very bioaccumulative (vPvB) at levels of 0.1% or higher.

SECTION 3: Composition/information on ingredients

3.1 Substances

Synonyms : Ethylene glycol methylene ether
Formaldehyde ethylene acetal

Formula                                 :
Molecular weight :
CAS-No. :

C3H6O2

74.08 g/mol
646-06-0

EC-No. : 211-463-5
Index-No. : 605-017-00-2

Hazardous ingredients according to Regulation (EC) No 1272/2008
Component Classification Concentration

1,3-Dioxolane

CAS-No.
EC-No.
Index-No.

646-06-0
211-463-5
605-017-00-2

Flam. Liq. 2; Eye Irrit. 2; Repr.
1B; H225, H319, H360

<= 100 %

For the full text of the H-Statements mentioned in this Section, see Section 16.

SECTION 4: First aid measures

4.1 Description of first aid measures

General advice

Consult a physician. Show this safety data sheet to the doctor in attendance.

If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

If swallowed

Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with
water. Consult a physician.
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4.2 Most important symptoms and effects, both acute and delayed

The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in
section 11

4.3 Indication of any immediate medical attention and special treatment needed

No data available

SECTION 5: Firefighting measures

5.1 Extinguishing media

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

5.2 Special hazards arising from the substance or mixture

Carbon oxides

5.3 Advice for firefighters

Wear self-contained breathing apparatus for firefighting if necessary.

5.4 Further information

Use water spray to cool unopened containers.

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation.
Remove all sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to
form explosive concentrations. Vapours can accumulate in low areas.
For personal protection see section 8.

6.2 Environmental precautions

Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

6.3 Methods and materials for containment and cleaning up

Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and
place in container for disposal according to local regulations (see section 13).

6.4 Reference to other sections

For disposal see section 13.

SECTION 7: Handling and storage

7.1 Precautions for safe handling
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.Avoid exposure - obtain special
instructions before use.

Keep away from sources of ignition - No smoking.Take measures to prevent the build up of electrostatic
charge.
For precautions see section 2.2.

7.2 Conditions for safe storage, including any incompatibilities
Store in cool place. Keep container tightly closed in a dry and well-ventilated place. Containers which are
opened must be carefully resealed and kept upright to prevent leakage.

Store under inert gas.
Storage class (TRGS 510): Flammable liquids

7.3 Specific end use(s)
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated

SECTION 8: Exposure controls/personal protection

8.1 Control parameters

8.2 Exposure controls
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Appropriate engineering controls

Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at
the end of workday.

Personal protective equipment

Eye/face protection

Face shield and safety glasses Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin protection
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique
(without touching glov outer surface) to avoid skin contact with this product. Dispose of
contaminated gloves after use in accordance with applicable laws and good laboratory practices.
Wash and dry hands.

Body Protection
Impervious clothing, Flame retardant antistatic protective clothing., The type of protective
equipment must be selected according to the concentration and amount of the dangerous
substance at the specific workplace.

Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use (US) or type ABEK (EN
14387) respirator cartridges as a backup to enginee protection, use a full-face supplied air
respirator. Use respirators and components tested and approved under appropriate government
standards such as NIOSH (US) or CEN (EU).

Control of environmental exposure
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

a) Appearance Form: clear, liquid
Colour: colourless

b) Odour odourlessodourless

c) Odour Threshold No data available

d) pH No data available

e)   Melting point/freezing        Melting point/range: -95 C - lit.
point

f) Initial boiling point and 75 - 76 C at 1013 hPa
boiling range 75 - 76 C at 1013 hPa

g) Flash point -3 C - closed cup-3 C - closed cup

h) Evaporation rate No data available

i) Flammability (solid, gas) No data available

j) Upper/lower
flammability or
explosive limits

No data available

k) Vapour pressure 70 mmHg at 20
70 mmHg at 20

l) Vapour density 2.56 - (Air = 1.0)

m) Relative density 1.06 g/cm3 at 25

n) Water solubility soluble
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o) Partition coefficient: n-
octanol/water

p) Auto-ignition
temperature

q) Decomposition
temperature

log Pow: 0.37

250
at 1,019.3 - 1,027.5 hPa
250
at 1,019.3 - 1,027.5 hPa

No data available

r) Viscosity No data available

s) Explosive properties No data available

t) Oxidizing properties No data available

9.2 Other safety information

Surface tension

Relative vapour density

71.7 mN/m at 20

2.56 - (Air = 1.0)

SECTION 10: Stability and reactivity

10.1    Reactivity
No data available

10.2    Chemical stability
Stable under recommended storage
conditions. Stable under recommended
storage conditions.

10.3 Possibility of hazardous reactions
No data available

10.4    Conditions to avoid
Heat, flames and sparks.

10.5    Incompatible materials

Strong oxidizing agents

10.6    Hazardous decomposition products

Hazardous decomposition products formed under fire conditions. - Carbon oxides
Other decomposition products - No data available
In the event of fire: see section 5

SECTION 11: Toxicological information

11.1    Information on toxicological effects

Acute toxicity
LD50 Oral - Rat - male and female - 5,200 mg/kg(1,3-Dioxolane)
(OECD Test Guideline 401)
LD50 Oral - Rat - male and female - 5,200 mg/kg(1,3-Dioxolane)
(OECD Test Guideline 401)
LC50 Inhalation - Rat - male and female - 4 h - 68.4 mg/l(1,3-Dioxolane)
(OECD Test Guideline 403)
LC50 Inhalation - Rat - male and female - 4 h - 68.4 mg/l(1,3-Dioxolane)
(OECD Test Guideline 403)
LD50 Dermal - Rat - 15,000 mg/kg(1,3-Dioxolane)
LD50 Dermal - Rat - 15,000 mg/kg(1,3-Dioxolane)
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Skin corrosion/irritation
Skin - Rabbit(1,3-Dioxolane)
Result: No skin irritation
Skin - Rabbit(1,3-Dioxolane)
Result: No skin irritation

Serious eye damage/eye irritation
Eyes - Rabbit(1,3-Dioxolane)
Result: Irritating to eyes.
Eyes - Rabbit(1,3-Dioxolane)
Result: Irritating to eyes.

Respiratory or skin sensitisation

- Mouse(1,3-Dioxolane)
Result: Did not cause sensitisation on laboratory animals.
(OECD Test Guideline 429)
- Mouse(1,3-Dioxolane)

Result: Did not cause sensitisation on laboratory animals.
(OECD Test Guideline 429)

Germ cell mutagenicity
In vitro mammalian cell gene mutation test(1,3-Dioxolane)
mouse lymphoma cells
Result: negative
In vitro mammalian cell gene mutation test(1,3-Dioxolane)
mouse lymphoma cells
Result: negative
OECD Test Guideline 474(1,3-Dioxolane)
Mouse - male and female - Bone marrow
Result: negative
OECD Test Guideline 474(1,3-Dioxolane)
Mouse - male and female - Bone marrow

Result: negative

Carcinogenicity

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as
probable, possible or confirmed human carcinogen by IARC.

Reproductive toxicity

Presumed human reproductive toxicant(1,3-Dioxolane)

Presumed human reproductive toxicant(1,3-Dioxolane)

Specific target organ toxicity - single exposure
No data available(1,3-Dioxolane)
No data available(1,3-Dioxolane)

Specific target organ toxicity - repeated exposure

No data available
No data available

Aspiration hazard
No data available(1,3-Dioxolane)

No data available(1,3-Dioxolane)

Additional Information

Repeated dose toxicity - Rat - male - Oral - No observed adverse effect level - 75 mg/kg(1,3-Dioxolane)

Repeated dose toxicity - Rat - male - Oral - No observed adverse effect level - 75 mg/kg(1,3-Dioxolane)
RTECS: JH6760000
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To the best of our knowledge, the chemical, physical, and toxicological properties have not been
thoroughly investigated.(1,3-Dioxolane)

To the best of our knowledge, the chemical, physical, and toxicological properties have not been
thoroughly investigated.(1,3-Dioxolane)

SECTION 12: Ecological information

12.1 Toxicity

Toxicity to fish semi-static test LC50 - Lepomis macrochirus - > 95.4 mg/l - 96 h(1,3-
Dioxolane)
(OECD Test Guideline 203)

semi-static test LC50 - Lepomis macrochirus - > 95.4 mg/l - 96 h(1,3-
Dioxolane)
(OECD Test Guideline 203)

Toxicity to daphnia and
other aquatic
invertebrates

Immobilization EC50 - Daphnia magna (Water flea) - > 772 mg/l - 48 h(1,3-
Dioxolane)
(OECD Test Guideline 202)

Immobilization EC50 - Daphnia magna (Water flea) - > 772 mg/l - 48 h(1,3-
Dioxolane)
(OECD Test Guideline 202)

Toxicity to algae Growth inhibition EC50 - Pseudokirchneriella subcapitata - > 877 mg/l - 72
h(1,3-Dioxolane)
(OECD Test Guideline 201)

Growth inhibition EC50 - Pseudokirchneriella subcapitata - > 877 mg/l - 72
h(1,3-Dioxolane)
(OECD Test Guideline 201)

12.2 Persistence and degradability

Biodegradability aerobic - Exposure time 35 d(1,3-Dioxolane)
Result: 3.7 % - According to the results of tests of biodegradability this
product is not readily biodegradable.
(OECD Test Guideline 301D)

aerobic - Exposure time 35 d(1,3-Dioxolane)
Result: 3.7 % - According to the results of tests of biodegradability this
product is not readily biodegradable.
(OECD Test Guideline 301D)

12.3    Bioaccumulative potential
No data available
No data available

12.4 Mobility in soil
No data available(1,3-
Dioxolane) No data
available(1,3-Dioxolane)

12.5    Results of PBT and vPvB assessment
This substance/mixture contains no components considered to be either persistent, bioaccumulative
and toxic (PBT), or very persistent and very bioaccumulative (vPvB) at levels of 0.1% or higher.

12.6 Other adverse effects

No data available

No data available
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14.1 UN number

14.2

ADR/RID: 1166

UN proper shipping name

IMDG: 1166

SECTION 13: Disposal considerations

13.1 Waste treatment methods

Product
Burn in a chemical incinerator equipped with an afterburner and scrubber b highly flammable.
Offer surplus and non-recyclable solutions to a licensed disposal company.

Contaminated packaging

Dispose of as unused product.

SECTION 14: Transport information

IATA: 1166

ADR/RID: DIOXOLANE
IMDG: DIOXOLANE
IATA: DIOXOLANE

14.3 Transport hazard class(es)
ADR/RID: 3 IMDG: 3 IATA: 3

14.4 Packaging group
ADR/RID: II IMDG: II IATA: II

14.5 Environmental hazards
ADR/RID: no IMDG Marine pollutant: no IATA: no

14.6 Special precautions for user
No data available

SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

15.2    Chemical safety assessment

For this product a chemical safety assessment was not carried out

SECTION 16: Other information

Full text of H-Statements referred to under sections 2 and 3.

H225 Highly flammable liquid and vapour.
H319 Causes serious eye irritation.
H360 May damage fertility or the unborn child.

Further information
The above information is believed to be correct but does not purport to be all inclusive and shall be
used only as a guide. The information in this document is based on the present state of our knowledge
and is applicable to the product with regard to appropriate safety precautions. It does not represent
any guarantee of the properties of the product. Central Drug House (P) Ltd and its Affiliates shall not
be held liable for any damage resulting from handling or from contact with the above product. See
www.cdhfinechemical.com for additional terms and conditions of sale.







SAFETY DATA SHEET

Revision Date 19-Jan-2018 Revision Number 3

Product Name Tetraethylene glycol dimethyl ether

Cat No. : AC174110000; AC174110010; AC174110025; AC174112500

CAS-No 143-24-8

Synonyms 2,5,8,11,14-Pentaoxapentadecane; Bis[2-(2-methoxyethoxy)ethyl] ether;
Dimethoxytetraglycol;

Tetraglyme

Recommended Use Laboratory chemicals.

Uses advised against Not for food, drug, pesticide or biocidal product use

Details of the supplier of the safety data sheet

Emergency Telephone Number
For information US call: 001-800-ACROS-01 / Europe call: +32 14 57 52 11

Emergency Number US:001-201-796-7100 / Europe: +32 14 57 52 99

CHEMTREC Tel. No.US:001-800-424-9300 / Europe:001-703-527-3887

Classification
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Label Elements

Signal Word
Danger

Hazard Statements
May damage the unborn child. Suspected of damaging fertility

Precautionary Statements

Company
Fisher Scientific

One Reagent Lane
Fair Lawn, NJ 07410
Tel: (201) 796-7100

Acros Organics
One Reagent Lane
Fair Lawn, NJ 07410

Reproductive Toxicity Category 1A

______________________________________________________________________________________________
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Prevention
Obtain special instructions before use
Do not handle until all safety precautions have been read and understood
Use personal protective equipment as required

Response
IF exposed or concerned: Get medical attention/advice

Storage
Store locked up

Disposal
Dispose of contents/container to an approved waste disposal plant

Hazards not otherwise classified (HNOC)
None identified

Component CAS-No Weight %

2,5,8,11,14-Pentaoxapentadecane 143-24-8 >95

General Advice Show this safety data sheet to the doctor in attendance. Immediate medical attention is
required.

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. In
the case of contact with eyes, rinse immediately with plenty of water and seek medical
advice.

Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Immediate medical
attention is required.

Inhalation Move to fresh air. Do not use mouth-to-mouth method if victim ingested or inhaled the

substance; give artificial respiration with the aid of a pocket mask equipped with a one-way
valve or other proper respiratory medical device. Immediate medical attention is required. If
not breathing, give artificial respiration.

Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately.

Most important symptoms and
effects

No information available.

Notes to Physician Treat symptomatically

Suitable Extinguishing Media Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Unsuitable Extinguishing Media No information available

Flash Point 141 C / 285.8 F

Method - No information available

Autoignition Temperature 266 C / 510.8 F

Explosion Limits
Upper No data available

Lower 0.4%

Sensitivity to Mechanical Impact No information available

Sensitivity to Static Discharge No information available

______________________________________________________________________________________________
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Specific Hazards Arising from the Chemical
Keep product and empty container away from heat and sources of ignition.

Hazardous Combustion Products
Carbon monoxide (CO) Carbon dioxide (CO2)

Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear. Thermal decomposition can lead to release of irritating gases and vapors.

NFPA

Personal Precautions Ensure adequate ventilation. Use personal protective equipment. Keep people away from
and upwind of spill/leak. Evacuate personnel to safe areas.

Environmental Precautions Should not be released into the environment. See Section 12 for additional ecological
information.

Methods for Containment and Clean

Up

Keep in suitable, closed containers for disposal. Soak up with inert absorbent material.

Handling Use only under a chemical fume hood. Wear personal protective equipment. Do not breathe
vapors or spray mist. Do not get in eyes, on skin, or on clothing. Do not ingest.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place.

Exposure Guidelines This product does not contain any hazardous materials with occupational exposure
limitsestablished by the region specific regulatory bodies.

Physical State Liquid

Appearance Colorless

Odor Odorless

Odor Threshold No information available

Health
1

Flammability
1

Instability
1

Physical hazards
N/A

Engineering Measures Use only under a chemical fume hood. Ensure that eyewash stations and safety showers
are close to the workstation location.

Personal Protective Equipment

Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by
OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard
EN166.

Skin and body protection Long sleeved clothing.

Respiratory Protection Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if
exposure limits are exceeded or if irritation or other symptoms are experienced.

Hygiene Measures

______________________________________________________________________________________________
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pH Not applicable

Melting Point/Range -30 C / -22 F

Boiling Point/Range  275 - C / 527 - 528.8 F 1010 hPa

Flash Point 141 C / 285.8 F

Evaporation Rate No information available

Flammability (solid,gas) Not applicable

Flammability or explosive limits

Upper No data available

Lower 0.4%

Vapor Pressure 0.099 Pa @ 20 C

Vapor Density 7.7

Density 1.0121 g/cm3

Specific Gravity No information available

Solubility miscible

Partition coefficient; n-octanol/water No data available

Autoignition Temperature 266 C / 510.8 F

Decomposition Temperature No information available

Viscosity 4.1 cPs at 20 C

Molecular Formula C10 H22 O5

Molecular Weight 222.28

Surface tension 66.7 mN/m @ 20 C [1 g/l]

Reactive Hazard None known, based on information available

Stability Stable under normal conditions.

Conditions to Avoid Incompatible products. Excess heat.

Incompatible Materials Strong acids

Hazardous Decomposition Products Carbon monoxide (CO), Carbon dioxide (CO2)

Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions None under normal processing.

Acute Toxicity

Product Information
Component Information

Component LD50 Oral LD50 Dermal LC50 Inhalation

2,5,8,11,14-Pentaoxapentadecane LD50 = 5140 mg/kg  ( Rat ) Not listed Not listed

Toxicologically Synergistic
Products

No information available

Delayed and immediate effects as well as chronic effects from short and long-term exposure

Irritation No information available

Sensitization No information available

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component CAS-No IARC NTP ACGIH OSHA Mexico

2,5,8,11,14-Pentaoxap
entadecane

143-24-8 Not listed Not listed Not listed Not listed Not listed

Mutagenic Effects No information available

______________________________________________________________________________________________
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Reproductive Effects May cause harm to the unborn child. Possible risk of impaired fertility.

Developmental Effects No information available.

Teratogenicity No information available.

STOT - single exposure None known

STOT - repeated exposure None known

Aspiration hazard No information available

Symptoms / effects,both acute and
delayed

No information available

Endocrine Disruptor Information

Other Adverse Effects The toxicological properties have not been fully investigated.

Ecotoxicity
Do not flush into surface water or sanitary sewer system. Do not allow material to contaminate ground water system.

Persistence and Degradability Miscible with water Persistence is unlikely based on information available.

Bioaccumulation/ Accumulation No information available.

Mobility . Will likely be mobile in the environment due to its water solubility.

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste. Chemical waste generators must also consult local, regional, and
national hazardous waste regulations to ensure complete and accurate classification.

DOT Not regulated

TDG Not regulated

IATA Not regulated

IMDG/IMO Not regulated

All of the components in the product are on the following Inventory lists: X = listed

International Inventories

Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AICS IECSC KECL

2,5,8,11,14-Pentaoxapentade

cane

X X - 205-594-7 - X X X X X

Legend:

X - Listed
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.

N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance

R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.

______________________________________________________________________________________________

Page 5 / 7

XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base



______________________________________________________________________________________________
Tetraethylene glycol dimethyl ether Revision Date 19-Jan-2018

Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants

that comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations

TSCA 12(b) Not applicable

Component TSCA 12(b)

2,5,8,11,14-Pentaoxapentadecane Section 5

SARA 313 Not applicable

SARA 311/312 Hazard Categories See section 2 for more information

CWA (Clean Water Act) Not applicable

Clean Air Act Not applicable

OSHA Occupational Safety and Health Administration
Not applicable

CERCLA Not applicable

California Proposition 65 This product does not contain any Proposition 65 chemicals

U.S. State Right-to-Know
Regulations

Not applicable

U.S. Department of Transportation

Reportable Quantity (RQ): N
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product does not contain any DHS chemicals.

Other International Regulations

Mexico - Grade Slight risk, Grade 1

Prepared By Regulatory Affairs
Thermo Fisher Scientific
Email: EMSDS.RA@thermofisher.com

Revision Date 19-Jan-2018

Print Date 19-Jan-2018

Revision Summary This document has been updated to comply with the US OSHA HazCom 2012 Standard
replacing the current legislation under 29 CFR 1910.1200 to align with the Globally

Harmonized System of Classification and Labeling of Chemicals (GHS).

Disclaimer
The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information given is designed only as a guidance for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered a warranty or quality specification. The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text

______________________________________________________________________________________________
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End of SDS
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Scheda di dati di sicurezza
ai sensi del regolamento 1907/2006/CE, Articolo 31

38. 0.35

1.1 Identificatore del prodotto

Denominazione commerciale: Carbonato di dietile
Articolo numero: A12477, L03714
Numero CAS:
105-58-8
Numeri CE:
203-311-1
1.2 Usi pertinenti identificati della sostanza o miscela e usi sconsigliati.
Uso identificato: SU24   Ricerca e sviluppo scientifici

1.3 Informazioni sul fornitore della scheda di dati di sicurezza
Produttore/fornitore:
Thermo Fisher (Kandel) GmbH
Zeppelinstr. 7b
76185 Karlsruhe / Germany
Tel: +49 (0) 721 84007 280
Fax: +49 (0) 721 84007 300
Email: tech@alfa.com
www.alfa.com
Informazioni fornite da: Reparto sicurezza prodotti Tel. ++049(0)7275 988687-0
1.4 Numero telefonico di emergenza:
Carechem 24: +44 (o) 1235 239 670 (Multi-lingua, numero di emergenza 24 ore)

formazioni veleno centro Mainz
www.giftinfo.uni-mainz.de  Telefon:+49(0)6131/19240

SEZIONE 2: Identificazione dei pericoli
2.1 Classificazione della sostanza o della miscela
Classificazione secondo il regolamento (CE) n. 1272/2008

GHS02 fiamma

Flam. Liq. 3 H226 Liquido e vapori infiammabili.

GHS07

Skin Irrit. 2 H315 Provoca irritazione cutanea.
Eye Irrit. 2 H319 Provoca grave irritazione oculare.

Altri pericoli che non danno luogo a classificazione Nessuna informazione conosciuta.

2.2 Elementi dell'etichetta
Etichettatura secondo il regolamento (CE) n. 1272/2008 ta conformemente al regolamento CLP.
Pittogrammi di pericolo

GHS02 GHS07

Avvertenza Attenzione
Indicazioni di pericolo
H226 Liquido e vapori infiammabili.
H315 Provoca irritazione cutanea.
H319 Provoca grave irritazione oculare.

Consigli di prudenza
P210 Tenere lontano da fonti di calore/scintille/fiamme libere/superfici riscaldate. - Non fumare.
P261 Evitare di respirare la polvere/i fumi/i gas/la nebbia/i vapori/gli aerosol.
P280 Indossare guanti/indumenti protettivi/Proteggere gli occhi/il viso.
P240 Mettere a terra/massa il contenitore e il dispositivo ricevente.
P303+P361+P353 IN CASO DI CONTATTO CON LA PELLE (o con i capelli): togliersi di dosso immediatamente tutti gli indumenti contaminati. Sciacquare la

pelle/fare una doccia.
P305+P351+P338 IN CASO DI CONTATTO CON GLI OCCHI: sciacquare accuratamente per parecchi minuti. Togliere le eventuali lenti a co

farlo. Continuare a sciacquare.
P304+P340 IN CASO DI INALAZIONE: trasportare l'infortunato all'aria aperta e mantenerlo a riposo in posizione che favorisca la respirazione.
P362 Togliersi di dosso gli indumenti contaminati e lavarli prima di indossarli nuovamente.
P405 Conservare sotto chiave.
P501 Smaltire il prodotto/recipiente in li / regionali / nazionali / internazionali.
2.3 Altri pericoli
Risultati della valutazione PBT e vPvB
PBT: Non applicabile.
vPvB: Non applicabile.

SEZIONE 3: Composizione/informazioni sugli ingredienti
3.1 Sostanze
Numero CAS Descrizione:
105-58-8 Carbonato di dietile
Numero/i di identificazione
Numeri CE: 203-311-1

SEZIONE 4: Misure di primo soccorso
4.1 Descrizione delle misure di primo soccorso
Inalazione:
Portare in zona ben areata, praticare eventualmente la respirazione artificiale, tenere al caldo. Se i disturbi persistono consultare il medico.
Consultare immediatamente il medico.
Contatto con la pelle:
Lavare immediatamente con acqua e sapone sciacquando accuratamente.
Consultare immediatamente il medico.
Contatto con gli occhi Lavare con acqua corrente per diversi minuti tenendo le palpebre ben aperte e consultare il medico.
Ingestione: Sottoporre a cure mediche.
4.2 Principali sintomi ed effetti, sia acuti che ritardati
Provoca irritazione cutanea.
Provoca grave irritazione oculare.

(continua a pagina 2)
 IT 
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Denominazione commerciale: Carbonato di dietile
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 immediatamente un medico e di trattamenti speciali Non sono disponibili altre informazioni.

SEZIONE 5: Misure antincendio
5.1 Mezzi di estinzione
Mezzi di estinzione idonei:
CO2, polvere o acqua nebulizzata. Estinguere gli incendi di grosse dimensioni con acqua nebulizzata o con schiuma resistente all'alcool.
5.2 Pericoli speciali derivanti dalla sostanza o dalla miscela

Monossido di carbonio e anidride carbonica
5.3 Raccomandazioni per gli addetti all'estinzione degli incendi
Mezzi protettivi specifici:
Portare un respiratore ad alimentazione autonoma.
Indossare tute protettive integrali.

SEZIONE 6: Misure in caso di rilascio accidentale
6.1 Precauzioni personali, dispositivi di protezione e procedure in caso di emergenza
Indossare equipaggiamento protettivo. Allontanare le persone non equipaggiate.
Garantire una ventilazione sufficiente.
Allontanare fonti infiammabili.
6.2 Precauzioni ambientali: Impedire l'entrata del prodotto nelle fognature o nei corpi d'acqua.
6.3 Metodi e materiali per il contenimento e per la bonifica:
Raccogliere il liquido con materiale assorbente (sabbia, tripoli, legante di acidi, legante universale, segatura).
Provvedere ad una sufficiente areazione.
Prevenzione dei rischi secondari: Allontare fonti infiammabili.
6.4 Riferimento ad altre sezioni
Per informazioni relative ad un manipolazione sicura, vedere capitolo 7.
Per informazioni relative all'equipaggiamento protettivo ad uso personale vedere Capitolo 8.
Per informazioni relative allo smaltimento vedere Capitolo 13.

SEZIONE 7: Manipolazione e immagazzinamento
7.1 Precauzioni per la manipolazione sicura
Trattare sotto gas di protezione essiccato.
Mantenere i contenitori ermeticamente chiusi.
Conservare in luogo fresco e asciutto in fusti perfettamente chiusi.
Accurata ventilazione/aspirazione nei luoghi di lavoro.
Indicazioni in caso di incendio ed esplosione:
Adottare provvedimenti contro cariche elettrostatiche.
I vapori uniti all'aria possono formare una miscela esplosiva.
Tenere lontano da fonti di calore, non fumare.

7.2 Condizioni per l'immagazzinamento si
Stoccaggio:
Requisiti dei magazzini e dei recipienti: Non sono richiesti requisiti particolari.
Indicazioni sullo stoccaggio misto:
Non conservare a contatto con acqua.
Non conservare a contatto con ossidanti.
Ulteriori indicazioni relative alle condizioni di immagazzinamento:
Conservare sotto gas inerte secco.

Mantenere i recipienti ermeticamente chiusi.
Conservare in luogo fresco e asciutto in fusti ben chiusi.

7.3 Usi finali specifici Non sono disponibili altre informazioni.

Ulteriori indicazioni sulla struttura di impianti tecnici:
Cappa per captazione/aspirazione funzionante correttamente progettata per prodotti sorbimento di almeno 30 metri
al minuto.

8.1 Parametri di controllo
Componenti i cui valori limite devono essere tenuti sotto controllo negli ambienti di lavoro

lori limite devono essere tenuti sotto controllo negli ambienti di lavoro.
Ulteriori indicazioni: Alcun dato.

8.2 Controlli dell'esposizione
Mezzi protettivi individuali
Norme generali protettive e di igiene del lavoro:
Osservare le misure di sicurezza usuali nella manipolazione di sostanze chimiche.
Tenere lontano da cibo, bevande e foraggi.
Togliere immediatamente gli abiti contaminati.
Lavarsi le mani prima dell'intervallo o a lavoro terminato.
Non inalare polvere/fumo/nebbia.
Evitare il contatto con gli occhi e la pelle.
Mantenere un ambiente di lavoro ergonomico appropriato.
Maschera protettiva: Ricorrere a respiratori in presenza di livelli di concentrazione elevati.
Apparecchio di filtraggio raccomandato per impiego temporaneo:
Use a respirator with multi-purpose combination (US) or type ABEK (EN 14387) as a backup to engineering controls.  Risk assessment should be performed to
determine if air-purifying respirators are appropriate.  Only use equipment tested and approved under appropriate government standards such as NIOSH (USA)
or CEN (EU).
Guanti protettivi:
Controllare prima di ogni uso che i guanti protettivi corrispondono al loro stato regolare.
La scelta dei guanti adatti non dipende soltanto dal materiale bens produttore a un altro.
Materiale dei guanti Gomma butilica
Occhiali protettivi:
Occhiali protettivi
Protezione per il viso
Tuta protettiva: Tuta protettiva

Indicazioni generali
Aspetto:

Forma: Liquido
Odore: Gradevole
Soglia olfattiva: Non definito.

(continua a pagina 3)
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valori di pH: Non definito.

Cambiamento di stato
Temperatura di fusione/ambito di fusione:
Temperatura di ebollizione/ambito di ebollizione:
Temperatura/Inizio sublimazione: Non determinato

Non definito.
Temperatura di accensione:
Temperatura di decomposizione: Non determinato
Autoaccensione: Non definito.

Pericolo di esplosione: formazione di miscele di vapori/aria esplosive.

inferiore: Non determinato
superiore: Non determinato

13,3 hPa

Non definito.
Non definito.
Non definito.

Acqua: Poco e/o non miscibile.
Coefficiente di distribuzione (n-Octanol/acqua): Non definito.

0,748 mPas
cinematica: Non definito.

9.2 Altre informazioni Non sono disponibili altre informazioni.

Nessuna informazione conosciuta.
Stabile nelle condizioni di stoccaggio raccomandate.

Decomposizione termica/ condizioni da evitare: Il prodotto non si decompone se manipolato e immagazzinato secondo le norme.
Reazioni con ossidanti forti.

10.4 Condizioni da evitare Non sono disponibili altre informazioni.
10.5 Materiali incompatibili:

Agenti ossidanti
10.6 Prodotti di decomposizione pericolosi: Monossido di carbonio e anidride carbonica

SEZIONE 11: Informazioni tossicologiche
11.1 Informazioni sugli effetti tossicologici

Il Registro degli effetti tossici delle sostanze chimiche (RTECS) contiene dati di tossici
Valori LD/LC50 rilevanti per la classificazione: Alcun dato.
Irritazione o corrosione: Provoca irritazione cutanea.
Irritazione degli occhi o corrosione:: Provoca grave irritazione oculare.
Sensibilizzazione: Non si conoscono effetti sensibilizzanti.

Nessun effetto noto.

Il Registro degli effetti tossici delle sostanze chimiche (RTECS) contiene dati cancerogeni e / o cancerogeni e / o neoplastiche per questa sostanza.

Il Registro degli effetti tossici delle sostanze chimiche (RTECS) contiene i dati riproduttivi per questa sostanza.
Specifico sistema di destinazione tossi Nessun effetto noto.

Pericolo di aspirazione: Nessun effetto noto.
Nessun effetto noto.

Ulteriori dati tossicologici: Sulla base delle nostre migliori conoscenz

SEZIONE 12: Informazioni ecologiche

Non sono disponibili altre informazioni.
Non sono disponibili altre informazioni.

12.3 Potenziale di bioaccumulo Non sono disponibili altre informazioni.
Non sono disponibili altre informazioni.

Ulteriori indicazioni in materia ambientale:
Ulteriori indicazioni:
Generalmente non pericoloso
Evitare di far arrivare nell'ambiente.
12.5 Risultati della valutazione PBT e vPvB
PBT: Non applicabile.
vPvB: Non applicabile.
12.6 Altri effetti avversi Non sono disponibili altre informazioni.

SEZIONE 13: Considerazioni sullo smaltimento
13.1 Metodi di trattamento dei rifiuti
Consigli:
Consegnare il prodotto ai servizi di raccolta di rifiuti speciali o portarli ad un punto di raccolta di rifiuti speciali.
Il prodotto deve essere sottoposto a trattamento speciale in osservanza delle disposizioni amministrative.
Per lo smaltimento appropriato consultare le disposizioni statali, locali o nazionali.
Imballaggi non puliti:
Consigli:  disposizioni amministrative.

SEZIONE 14: Informazioni sul trasporto
Numero ONU
ADR, IMDG, IATA UN2366

14.2 Nome di spedizione dell'ONU
ADR 2366 CARBONATO DI ETILE
IMDG, IATA DIETHYL CARBONATE

(continua a pagina 4)
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14.3 Classi di pericolo connesso al trasporto

ADR

Classe 3 (F1) Liquidi infiammabili
Etichetta 3
IMDG, IATA

Class 3 Flammable liquids.
Label 3

Gruppo di imballaggio
ADR, IMDG, IATA III

14.5 Pericoli per l'ambiente: Non applicabile.

14.6 Precauzioni speciali per gli utilizzatori Attenzione: Liquidi infiammabili
Numero Kemler: 30
Numero EMS: F-E,S-D

14.7 Trasporto di rinfuse secondo l'allegato II di MARPOL 73/78 ed il
codice IBC Non applicabile.

Trasporto/ulteriori indicazioni:

ADR
E1
5L

Categoria di trasporto 3
Codice di restrizione in galleria D/E

UN "Model Regulation": UN2366, CARBONATO DI ETILE, 3, III

SEZIONE 15: Informazioni sulla regolamentazione
15.1 Norme e legislazione su salute, sicurezza e ambiente specifiche per la sostanza o la miscela
Disposizioni nazionali:

Osservare le limitazioni di impiego per bambini.
Per uso soltanto da persone tecnicamente qualificate.

Generalmente non pericoloso.
Ulteriori disposizioni, limitazioni e decreti proibitivi
Sostanze estremamente preoccupanti (SVHC) ai sensi della regolamento REACH (CE) 1907/2006.
Devono essere rispettate le condizioni di restrizioni ai sensi dell'articolo 67 e dell'allegato XVII del regolamento (CE) N. 1907/2006 (REACH) per la
fabbricazione, immissione sul mercato e l'uso.

Allegato XIV del Regolamento REACH (richiedendo l'autorizzazione per l'uso)
15.2 Valutazione della sicurezza chimica:

SEZIONE 16: Altre informazioni
I datori di lavoro dovranno considerare questa informazione solamente come un supplemento alle loro proprie informazioni, e dovranno in maniera autonoma
decidere se questa informazione deve essere applicata al fine di assicurare un'utilizzazione corretta e di proteggere la salute e la sicurezza dei propri lavoratori.
Questa informazione viene fornita senza garanzia ed ogni uso del prodotto non in confor ezza, o in combinazione con
qualsiasi altro prodotto o processo,  fa par

Rilasciata da scheda di sicurezza: Dipartimento di Global Marketing
Abbreviazioni e acronimi:

ale di merci pericolose su strada)
IMDG: codice marittimo internazionale di merci pericolose
IATA: International Air Transport Association
GHS: Globally Harmonized System of Classification and Labelling of Chemicals
EINECS: European Inventory of Existing Commercial Chemical Substances
CAS: Chemical Abstracts Service (division of the American Chemical Society)
LC50: Lethal concentration, 50 percent
DL50: dose letale, il 50 per cento
vPvB: very Persistent and very Bioaccumulative
ACGIH: American Conference of Governmental Industrial Hygienists (USA)
OSHA: Occupational Safety and Health Administration (USA)
NTP: National Toxicology Program (USA)
IARC: International Agency for Research on Cancer
EPA: Environmental Protection Agency (USA)
Flam. Liq. 3: Flammable liquids, Hazard Category 3
Skin Irrit. 2: Skin corrosion/irritation, Hazard Category 2
Eye Irrit. 2: Serious eye damage/eye irritation, Hazard Category 2
STOT SE 3: Specific target organ toxicity - Single exposure, Hazard Category 3
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Ethyl Methyl Carbonate 623-53-0 MSDS

Section 1. IDENTIFICATION OF THE SUBSTANCE/MIXTURE 
  Product identifiers

Product name : Ethyl methyl carbonate

CAS-No. : 623-53-0

  Relevant identified uses of the substance or mixture and uses advised against
Identified uses : Laboratory chemicals, Manufacture of substances

  

Section 2. HAZARDS IDENTIFICATION
Classification of the substance or mixture

  Classification according to Regulation (EC) No 1272/2008 [EU-GHS/CLP]
    Flammable liquids (Category 3)

Skin irritation (Category 2)

    Eye irritation (Category 2)

    Specific target organ toxicity - single exposure (Category 3)

  Classification according to EU Directives 67/548/EEC or 1999/45/EC
    Flammable. Irritating to eyes, respiratory system and skin.

  Label elements
  Labelling according Regulation (EC) No 1272/2008 [CLP]
    Pictogram

    Signal word Warning    

    Hazard statement(s)

    H226 Flammable liquid and vapour.

    H315 Causes skin irritation.

    H319 Causes serious eye irritation.    

    H335 May cause respiratory irritation.    
    Precautionary statement(s)

    P261 Avoid breathing vapours.    

    P305 + P351 + P338        IF IN EYES: Rinse cautiously with water for several minutes. Remove

contact lenses, if present and easy to do. Continue rinsing.

    Supplemental Hazard        none    

Statements

  According to European Directive 67/548/EEC as amended.
    Hazard symbol(s)

R-phrase(s)

    R10        Flammable.

    R36/37/38        Irritating to eyes, respiratory system and skin.    

    S-phrase(s)
    S26 In case of contact with eyes, rinse immediately with plenty of water and    

    seek medical advice.

    S36/37 Wear suitable protective clothing and gloves.

    Caution - substance not yet tested completely.

  Other hazards - none

Section 3. COMPOSITION/INFORMATION ON INGREDIENTS
  Substances
    Synonyms : Carbonic acid ethyl methyl ester    

    Formula        : C4H8O3

    Molecular Weight        : 104,10 g/mol    

    Component        Concentration



  Carbonic acid, ethyl methyl ester
CAS-No. 623-53-0 -

Section 4. FIRST AID MEASURES
  Description of first aid measures

General advice
    Consult a physician. Show this safety data sheet to the doctor in attendance.

  If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

  In case of skin contact
    Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
    Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

  If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with

    water. Consult a physician.

  Most important symptoms and effects, both acute and delayed
To the best of our knowledge, the chemical, physical, and toxicological properties have not been

    thoroughly investigated.

  Indication of any immediate medical attention and special treatment needed
    no data available

Section 5. FIREFIGHTING MEASURES
  Extinguishing media
  Suitable extinguishing media
    Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

  Special hazards arising from the substance or mixture
    no data available

  Advice for firefighters
    Wear self contained breathing apparatus for fire fighting if necessary.

  Further information
    Use water spray to cool unopened containers.

Section 6. ACCIDENTAL RELEASE MEASURES
Personal precautions, protective equipment and emergency procedures

Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation.

    Remove all sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to

    form explosive concentrations. Vapours can accumulate in low areas.

  Environmental precautions
    Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

  Methods and materials for containment and cleaning up
    Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and

    place in container for disposal according to local regulations (see section 13).

  Reference to other sections
    For disposal see section 13.

Section 7. HANDLING AND STORAGE
  Precautions for safe handling
    Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.

    Keep away from sources of ignition - No smoking.Take measures to prevent the build up of electrostatic
    charge.



  Conditions for safe storage, including any incompatibilities
Store in cool place. Keep container tightly closed in a dry and well-ventilated place. Containers which are

    opened must be carefully resealed and kept upright to prevent leakage.

  Specific end uses
no data available

Section 8. EXPOSURE CONTROLS/PERSONAL PROTECTION
  Control parameters

Components with workplace control parameters
  Exposure controls
  Appropriate engineering controls

Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and

    at the end of workday.

  Personal protective equipment
Eye/face protection

    Face shield and safety glasses Use equipment for eye protection tested and approved under

    appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin protection
    Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique

    (without touching glove's outer surface) to avoid skin contact with this product. Dispose of

    contaminated gloves after use in accordance with applicable laws and good laboratory practices.

    Wash and dry hands.

    The selected protective gloves have to satisfy the specifications of EU Directive 89/686/EEC and

    the standard EN 374 derived from it.

  Body Protection
    impervious clothing, Flame retardant antistatic protective clothing, The type of protective

    equipment must be selected according to the concentration and amount of the dangerous

    substance at the specific workplace.

  Respiratory protection
    Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator

    with multi-purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup

    to engineering controls. If the respirator is the sole means of protection, use a full-face supplied air

    respirator. Use respirators and components tested and approved under appropriate government

    standards such as NIOSH (US) or CEN (EU).

Section 9. PHYSICAL AND CHEMICAL PROPERTIES
Information on basic physical and chemical properties
a) Appearance Form: liquid

    b) Odour        no data available

    c) Odour Threshold        no data available    

    d) pH no data available
    e) Melting point/freezing        no data available

    point

    f) Initi

    boiling range

    g) Flash point     

    h) Evaporation rate no data available

    i) Flammability (solid, gas) no data available

    j) Upper/lower no data available

    flammability or

    explosive limits

    k) Vapour pressure no data available    
    l) Vapour density no data available    

    m) Relative density no data available

    n) Water solubility no data available    

    o) Partition coefficient: n- log Pow: 0,745



octanol/water

p) Autoignition no data available

    temperature

q) Decomposition no data available

temperature

    r) Viscosity        no data available

s) Explosive properties no data available

t) Oxidizing properties no data available

  Other safety information
no data available

Section 10. STABILITY AND REACTIVITY
  Reactivity

no data available

Chemical stability
    no data available

  Possibility of hazardous reactions
no data available

  Conditions to avoid
    Heat, flames and sparks.

Incompatible materials
    Strong oxidizing agents, Strong acids and strong bases

  Hazardous decomposition products
    Other decomposition products - no data available

Section 11. TOXICOLOGICAL INFORMATION
  Information on toxicological effects
  Acute toxicity
    no data available

  Skin corrosion/irritation
    no data available

Serious eye damage/eye irritation
no data available

Respiratory or skin sensitization
no data available

  Germ cell mutagenicity
    no data available

  Carcinogenicity
    IARC: No component of this product present at levels greater than or equal to 0.1% is identified as

    probable, possible or confirmed human carcinogen by IARC.

  Reproductive toxicity
    no data available

  Specific target organ toxicity - single exposure
    no data available

  Specific target organ toxicity - repeated exposure
    no data available

  Aspiration hazard
    no data available

  Potential health effects
  Inhalation May be harmful if inhaled. Causes respiratory tract irritation.    

  Ingestion May be harmful if swallowed.    

  Skin May be harmful if absorbed through skin. Causes skin irritation.    
  Eyes        Causes serious eye irritation.    

  Signs and Symptoms of Exposure
    To the best of our knowledge, the chemical, physical, and toxicological properties have not been

    thoroughly investigated.



  Additional Information
RTECS: Not available

Section 12. ECOLOGICAL INFORMATION
  Toxicity

no data available

  Persistence and degradability
no data available

Bioaccumulative potential
    no data available

  Mobility in soil
no data available

  Results of PBT and vPvB assessment
no data available

Other adverse effects
    no data available

Section 13. DISPOSAL CONSIDERATIONS
  Waste treatment methods
  Product
    Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting

    as this material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal

    company.

  Contaminated packaging
    Dispose of as unused product.

Section 14. TRANSPORT INFORMATION
  UN number
    ADR/RID: 3272        IMDG: 3272 IATA: 3272

  UN proper shipping name
    ADR/RID: ESTERS, N.O.S. (Carbonic acid, ethyl methyl ester)

    IMDG: ESTERS, N.O.S. (Carbonic acid, ethyl methyl ester)

IATA: Esters, n.o.s. (Carbonic acid, ethyl methyl ester)

  Transport hazard class(es)
    ADR/RID: 3 IMDG: 3 IATA: 3    

  Packaging group
    ADR/RID: III        IMDG: III        IATA: III    

  Environmental hazards
    ADR/RID: no IMDG Marine pollutant: no        IATA: no

  Special precautions for user
    no data available

Section 15. REGULATORY INFORMATION
    This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

  Safety, health and environmental regulations/legislation specific for the substance or mixture
    no data available

  Chemical Safety Assessment
    no data available



Section 16. OTHER INFORMATION
  Further information

Copyright 2012 Co. LLC. License granted to make unlimited paper copies for internal use

    only.

The above information is believed to be correct but does not purport to be all inclusive and shall be

used only as a guide. The information in this document is based on the present state of our knowledge

    and is applicable to the product with regard to appropriate safety precautions. It does not represent any

guarantee of the properties of the product. Corporation and its Affiliates shall not be held

liable for any damage resulting from handling or from contact with the above product. See 

    and/or the reverse side of invoice or packing slip for additional terms and conditions of sale.







































































Numero CAS 143-33-9

Numero indice 006-007-00-5

Numero CE 205-599-4

Formula di Hill CNNa

Formula chimica NaCN

Molar Mass 49.01 g/mol

Codice HS 2837 11 00

Immagine della formula di struttura

Informazioni chimico-fisiche

Punto di ebollizione 1496 hPa)

1.6 g/cm3 (20

Punto di fusione 563

Valore del pH 11.7 (100 g/l, H O, 20

750 - 900 kg/m3

370 g/l

Informazioni tossicologiche

DL50, orale DL50 Ratto 4.7 mg/kg

DL50, dermica DL50 Su coniglio 7.7 mg/kg

Informazioni sulla sicurezza secondo il GHS

Pittogrammi di 
pericolo

Indicazioni di 
pericolo

H300 + H310 + H330: Mortale se ingerito, a contatto con la pelle o se inalato.
H372: Provoca danni agli organi in caso di esposizione prolungata o ripetuta.
H410: Molto tossico per gli organismi acquatici con effetti di lunga durata.
EUH032: A contatto con acidi libera gas molto tossici.



Informazioni sulla sicurezza secondo il GHS

Consigli di 
prudenza

P273: Non disperdere nell'ambiente.
P280: Indossare guanti/ indumenti protettivi.
P302 + P352: IN CASO DI CONTATTO CON LA PELLE: lavare abbondantemente con acqua e 
sapone.
P304 + P340: IN CASO DI INALAZIONE: trasportare l'infortunato all'aria aperta e mantenerlo a riposo 
in posizione che favorisca la respirazione.
P308 + P310: IN CASO di esposizione o di possibile esposizione: Contattare immediatamente un 
CENTRO ANTIVELENI o un medico.

Avvertenze Pericolo

Classe di 
stoccaggio

6.1B Incombustibile, tossico acuto, Materiali pericolosi molto tossici di cat.1 e 2/

WGK WGK 3 altamente contaminante dell'acqua

Smaltimento 6

a soluzione di sodio ipoclorito (art. 105614) ed eventualmente lasciare agire per alcuni giorni. 
Attenzione: alcune sostanze possono provocare una reazione violenta! Eliminare eventuali gas tossici 
o infiammabili. L'eventuale eccesso di ossidante viene neutralizzato con sodio tiosolfato (art. 106513). 
Container D o E. 

Informazioni per la sicurezza

Pittogrammi di 
rischio

Dangerous for the environment

Very toxic

Classificazione 
di pericolo

altamente tossico, pericoloso per l'ambiente

Frase R R 26/27/28-32-50/53
Molto tossico per inalazione, contatto con la pelle e per ingestione.A contatto con acidi libera gas 
molto tossico.A
negativi per l'ambiente acquatico.

Frase S S 7-28-29-45-60-61
Conservare il recipiente ben chiuso.In caso di contatto con la pelle lavarsi immediatamente ed 
abbondantemente con sapone ed acqua.Non gettare i residui nelle fognature.In caso di incidente o 
di malessere consultare immediatamente il medico (se possibile, mostrargli l'etichetta).Questo 
materiale e il suo contenitore devono essere smaltiti come rifiuti pericolosi.Non disperdere 
nell'ambiente. Riferirsi alle istruzioni speciali/schede informative in materia di sicurezza.

Informazioni per lo stoccaggio e la spedizione

Stoccaggio Temperatura di conservazione: senza limite alcuno.

Informazioni per il trasporto

Dichiarazione (trasporto ferroviario e stradale) ADR, 
RID

UN 1689 , 6.1, I

Dichiarazione (trasporto aereo) IATA-DGR UN 1689 , 6.1, I



Informazioni per il trasporto

Codice IMDG (trasporto marittimo) UN 1689 , 6.1, I, Marine Pollutant: P, Segregation Group: 6 
(Cyanides)
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SIGMA-ALDRICH sigma-aldrich.com

Material Safety Data Sheet
Version 4.7

Revision Date 08/02/2013
Print Date 03/12/2014

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : Lithium sulfide

Product Number : 213241
Brand : Aldrich

Supplier : Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO  63103
USA

Telephone : +1 800-325-5832
Fax : +1 800-325-5052
Emergency Phone # (For 
both supplier and 
manufacturer)

: (314) 776-6555

Preparation Information : Sigma-Aldrich Corporation
Product Safety - Americas Region
1-800-521-8956

2. HAZARDS IDENTIFICATION

Emergency Overview

OSHA Hazards
Toxic by ingestion, Corrosive, Teratogen

GHS Classification
Acute toxicity, Oral (Category 3)
Skin corrosion (Category 1B)
Serious eye damage (Category 1)

GHS Label elements, including precautionary statements

Pictogram

Signal word Danger

Hazard statement(s)
H301 Toxic if swallowed.
H314 Causes severe skin burns and eye damage.

Precautionary statement(s)
P280 Wear protective gloves/ protective clothing/ eye protection/ face protection.
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if 

present and easy to do. Continue rinsing.
P310 Immediately call a POISON CENTER or doctor/ physician.

Other hazards
Contact with water liberates toxic gas.

HMIS Classification
Health hazard: 3
Chronic Health Hazard: *
Flammability: 0
Physical hazards: 0

NFPA Rating
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Health hazard: 3
Fire: 0
Reactivity Hazard: 0

Potential Health Effects

Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous 
membranes and upper respiratory tract.

Skin May be harmful if absorbed through skin. Causes skin burns.
Eyes Causes eye burns.
Ingestion Toxic if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Formula : Li2S

Molecular Weight : 45.95 g/mol

Component Concentration

Lithium sulphide

CAS-No.
EC-No.

12136-58-2
235-228-1

<= 100 %

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Take off contaminated clothing and shoes immediately. Wash off with soap and plenty of water. Take victim immediately 
to hospital. Consult a physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.Continue rinsing eyes during 
transport to hospital.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician.

5. FIREFIGHTING MEASURES

Conditions of flammability
Not flammable or combustible.

Suitable extinguishing media
Dry powder

Special protective equipment for firefighters
Wear self contained breathing apparatus for fire fighting if necessary.

Hazardous combustion products
Hazardous decomposition products formed under fire conditions. - Sulphur oxides, Lithium oxides

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Wear respiratory protection. Avoid dust formation. Avoid breathing vapours, mist or gas. Ensure adequate ventilation. 
Evacuate personnel to safe areas. Avoid breathing dust.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.
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Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Sweep up and shovel. Do not flush with water. Keep in suitable, 
closed containers for disposal.

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid contact with skin and eyes. Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place.
Never allow product to get in contact with water during storage.

Recommended storage temperature: 2 -

Store under inert gas. Stench. hygroscopic Keep in a dry place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Contains no substances with occupational exposure limit values.

Personal protective equipment

Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type N100 
(US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole 
means of protection, use a full-face supplied air respirator. Use respirators and components tested and approved 
under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without touching 
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in 
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Full contact
Material: Nitrile rubber
Minimum layer thickness: 0.11 mm
Break through time: 480 min

Splash contact
Material: Nitrile rubber
Minimum layer thickness: 0.11 mm
Break through time: 480 min

data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: EN374
If used in solution, or mixed with other substances, and under conditions which differ from EN 374, contact the 
supplier of the CE approved gloves. This recommendation is advisory only and must be evaluated by an industrial 
hygienist and safety officer familiar with the specific situation of anticipated use by our customers. It should not be 
construed as offering an approval for any specific use scenario.

Eye protection
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate 
government standards such as NIOSH (US) or EN 166(EU).

Skin and body protection
Complete suit protecting against chemicals, The type of protective equipment must be selected according to the 
concentration and amount of the dangerous substance at the specific workplace.

Hygiene measures
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the product.
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9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Form powder

Colour beige

Safety data

pH no data available

Melting 
point/freezing point

no data available

Boiling point no data available

Flash point not applicable

Ignition temperature no data available

Auto-ignition 
temperature

no data available

Lower explosion limit no data available

Upper explosion limit no data available

Vapour pressure no data available

Density 1.66 g/mL at

Water solubility no data available

Partition coefficient: 
n-octanol/water

no data available

Relative vapour 
density

no data available

Odour Stench.

Odour Threshold no data available

Evapouration rate no data available

10. STABILITY AND REACTIVITY

Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions

Reacts violently with water.

Conditions to avoid
Exposure to moisture.

Materials to avoid
Strong oxidizing agents, Do not store near acids.

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Sulphur oxides, Lithium oxides
Other decomposition products - no data available

11. TOXICOLOGICAL INFORMATION

Acute toxicity

Oral LD50
LD50 Oral - rat - 240 mg/kg
Remarks: Behavioral:Tremor. Behavioral:Convulsions or effect on seizure threshold. Skin and Appendages: Other: 
Hair.

Inhalation LC50
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no data available

Dermal LD50
no data available

Other information on acute toxicity
no data available

Skin corrosion/irritation
no data available

Serious eye damage/eye irritation
no data available

Respiratory or skin sensitisation
no data available

Germ cell mutagenicity

no data available

Carcinogenicity

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as 
probable, possible or confirmed human carcinogen by IARC.

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by ACGIH.

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a 
known or anticipated carcinogen by NTP.

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA.

Reproductive toxicity

no data available

Teratogenicity

Lithium and its compounds are possible teratogens by analogy to lithium carbonate which has equivocal human 
teratogenic data and positive animal teratogenic data.

Specific target organ toxicity - single exposure (Globally Harmonized System)
no data available

Specific target organ toxicity - repeated exposure (Globally Harmonized System)
no data available

Aspiration hazard
no data available

Potential health effects

Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous 
membranes and upper respiratory tract.

Ingestion Toxic if swallowed.
Skin May be harmful if absorbed through skin. Causes skin burns.
Eyes Causes eye burns.

Signs and Symptoms of Exposure
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Large doses of lithium ion have caused dizziness and prostration, and can cause kidney damage if sodium intake is 
limited. Dehydration, weight loss, dermatological effects, and thyroid disturbances have been reported. Central nervous 
system effects that include slurred speech, blurred vision, sensory loss, ataxia, and convulsions may occur. Diarrhea, 
vomiting, and neuromuscular effects such as tremor, clonus, and hyperactive reflexes may occur as a result of repeated 
exposure to lithium ion., To the best of our knowledge, the chemical, physical, and toxicological properties have not been 
thoroughly investigated., Material is extremely destructive to tissue of the mucous membranes and upper respiratory 
tract, eyes, and skin., Cough, Shortness of breath

Synergistic effects
no data available

Additional Information
RTECS: OJ6439500

12. ECOLOGICAL INFORMATION

Toxicity

no data available

Persistence and degradability
no data available

Bioaccumulative potential
no data available

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects

no data available

13. DISPOSAL CONSIDERATIONS

Product
Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste 
disposal service to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a 
chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

DOT (US)
UN number: 2923 Class: 8 (6.1) Packing group: II
Proper shipping name: Corrosive solids, toxic, n.o.s. (Lithium sulphide)
Marine pollutant: No
Poison Inhalation Hazard: No

IMDG
UN number: 2923 Class: 8 (6.1) Packing group: II EMS-No: F-A, S-B
Proper shipping name: CORROSIVE SOLID, TOXIC, N.O.S. (Lithium sulphide)
Marine pollutant: No

IATA
UN number: 2923 Class: 8 (6.1) Packing group: II
Proper shipping name: Corrosive solid, toxic, n.o.s. (Lithium sulphide)

15. REGULATORY INFORMATION

OSHA Hazards
Toxic by ingestion, Corrosive, Teratogen
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SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.

SARA 313 Components
SARA 313: This material does not contain any chemical components with known CAS numbers that exceed the threshold 
(De Minimis) reporting levels established by SARA Title III, Section 313.

SARA 311/312 Hazards
Acute Health Hazard, Chronic Health Hazard

Massachusetts Right To Know Components
No components are subject to the Massachusetts Right to Know Act.

Pennsylvania Right To Know Components

Lithium sulphide
CAS-No.
12136-58-2

Revision Date

New Jersey Right To Know Components

Lithium sulphide
CAS-No.
12136-58-2

Revision Date

California Prop. 65 Components
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive harm.

16. OTHER INFORMATION

Further information
Copyright 2013 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling or 
from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing slip for 
additional terms and conditions of sale.





















1.1     Identificazione della sostanza o del preparato
Denominazione:

Carbossimetilcellulosa Sale Sodica

PANREAC QUIMICA, S.A. E 08110 Montcada i Reixac

Denominazione:

Carbossimetilcellulosa Sale Sodica 
PRS-CODEX

Soccorso:

Tel.: (+34) 915 620 420

2.  Composizione/Informazione dei componenti

Denominazione: Carbossimetilcellulosa Sale Sodica

Formula: RnOCH
2
COONa      CAS [9004-32-4]

3.  Identificazione dei pericoli

Sostanza non pericolosa secondo la Direttiva 67/548/CEE.

4.  Primi soccorsi
4.1     Indicazioni generali:

4.2     Inalazione:

4.3     Contatto con la pelle:

4.4     Occhi:
Lavare abbondantemente con acqua mantenendo le palpebre aperte.

4.5     Ingestione:

Scheda dei Dati di Sicurezza
Secondo le Direttive 91/155/CEE

142416 Carbossimetilcellulosa Sale Sodica 
PRS-CODEX
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5.  Misure di lotta contro gli incendi
5.1     Misure di estinzione adatte:

Acqua. Diossido di carbono (CO
2
). Schiuma. Polvere secca.

5.2     Misure di estinzione che NON devono utilizzarsi:

5.3     Pericoli speciali:
Combustibile. Tenere lontano da fonti di ignizione.

5.4     Attrezzature di protezione:

6.  Misure a prendere in caso di versamento accidentale
6.1     Precauzioni individuali:

6.3     Metodi di raccolta/pulizia:
Raccogliere in secco. Pulire i residui con abbondante acqua.

7.  Manipolazione e stoccaggio
7.1     Manipolazione:

Senza altre particolari indicazioni.

7.2     Stoccaggio:
Recipienti ben chiusi. Ambiente secco.

8.  Controlli di esposizione/protezione personale
8.1     Misure tecniche di protezione:

8.2     Controllo limite di esposizione:

8.3     Protezione respiratoria:

8.4     Protezione delle mani:

8.5     Protezione degli occhi:

8.6     Misure igieniche particolari:
Lavarsi le mani prima degli intervalli e alla fine del lavoro.
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Aspetto:

Solido bianco.

Odore:

Inodoro.

pH 6,5-8,0(1%)

10.1     Condizioni che si devono evitare:

10.2     Materie che si debbono evitare:
Agenti ossidanti.

10.3     Prodotti di decomposizione pericolosi:

10.4     Informazione complementare:

11.  Informazione tossicologica

DL
50

 orale topo: 27000 mg/kg.

11.2     Effetti pericolosi per la salute:
Non si aspettano caratteristiche pericolose. Mantenere le abituali precauzioni nella

manipolazione dei prodotti chimici.

12.4     Accumulazione:

12.5     Altri eventuali effetti alla natura:
Mantenendo le condizioni idonee di manipolazione non si aspettano la creazione di

problemi ecologici.
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13.  Considerazioni sullo smaltimento
13.1     Sostanza o preparato:

chimici, dato che sono residui speciali. Il loro trattamento ed eliminazione dipende

della Leggi interne di ogni Paese. Per cui, per ogni caso, bisogna contattare le

dei residui.

13.2     Imballaggi contaminati:
I recipienti e imballaggi contaminati con sostanze o preparati pericolosi, avranno lo

stesso trattamento dei prodotti.

14.  Informazione relativa al trasporto

15.  Informazione regolamentare

16.  Altre informazioni

Numero e data di revisione:0     02.06.98

I dati registrati con la presente Scheda di Sicurezza sono basati nelle nostre attuali

conoscenze, avendo come unico obiettivo informare sugli aspetti della sicurezza e
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