
 

 

 

 

 

 

 

 
 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 
 

SAFEE OPERAATING PRROCEDURRE 
PYYROPHOORIC REAAGENTS 

ORGGANOLITTHIUM REEAGENTSS 

DDefinition 
PPyrophoric materials aare those thhat ignite sppontaneoussly in air beelow 45°C ((130°F). Thhey react 
wwith water in the air, ooxygen, or bboth. Pyropphorics can be solid, liiquid, or gaaseous.  Soolids and 
liquids are often storeed under keerosene or an inert gaas. The pyrophoric haazard increeases as 
tthe pyrophooric’s conceentration increases. Examples off pyrophoriccs include Grignard reeagents, 
mmetal alkyls and aryyls, metal carbonyls, metal poowders, meetal and nnonmetal hhydrides, 
nnonmetal aalkyls, whiite phosphhorous, silaane, phosphine, arssine, boranne, diboranne, and 
aalkylsilaness. These reaagents musst be handleed to rigoroously excludde air and mmoisture. 

HHazards 
EEven for exxperienced handlers, ppyrophoricss present rissks. The mmost likely ssource of mmoderate 
tto severe injury from direct contact with aa pyrophoric is from ffire. If the material iggnites, a 
ssecondary ffire can ressult and dammage the ssurroundingg lab areas and beyonnd.  Other ccommon 
hhazards incclude corrossivity, teratoogenicity, wwater reacttivity, and pperoxide forrmation, aloong with 
ddamage to the liver, kidneys, andd central nervous systeem. 

HHandling 
TTRAINING. All users must be specially traained by thheir PI/facuulty membber or expeerienced 
uuser of pyyrophorics. Read and understaand the MSSDS and thhis SOP bbefore you use the 
ppyrophoric mmaterial. 

SSTORAGE.. Always sstore pyrophhorics undeer an inert ggas or keroosene. A gglove box uunder N2 

iss the best place for them. If yoou don’t haave a glovve box, a ccontrolled aatmospheree bag is 
aacceptable. 

 Keepp the originnal shippingg container with absorbent and uuse both too protect thhe bottle 
from shocks and spills. 

 Do nnot store pyrophorics wwith ordinary flammablles in a flammmable cabbinet. 
 Do nnot store pyrophorics nnear sourcees of ignitionn. 
 Minimmize quantiity of pyropphorics neceessary in thhe lab. 

OOPERATIOONS. Assesss the risks before youu start workk with pyropphorics. Deetail experimments in 
aadvance, especially thhe techniquue(s) for maaterial transsfers. Sevveral sourcees are listeed in the 
RReference ssection of thhis SOP. 

 NEVVER work aalone whenn using pyrrophorics. 
 Use pyrophorics during normal woorking hours, such ass 8-6 M-F. 
 Remmove all noonessential reagents and equippment fromm the area where yyou use 

pyropphorics. 
 Neveer allow commbustible mmaterials to contact pyyrophorics aat any time.. 
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 Neveer return unnused pyrophorics to the originaal container. Small ammounts of immpurities 
may be introducced into thee container,, which mayy cause a fire or exploosion. 

 Manyy pyrophoriic chemicalls release nnoxious or fflammable gases, so handle pyroophorics 
in a ffume hood with a spill tray. Keepp the sash aat the lowesst possible height. 

 Condduct operaations in aa manner to preveent the pyyrophoric’s exposure to the 
atmoosphere. Several techhniques, depending on the phhysical statte and quaantity of 
pyropphorics useed, are avaailable to you. These techniquess range froom use of ggas-tight 
syrinnges to glovve boxes. 

 Transfer pyrophhorics by syyringe fittedd with a locckable needdle to preveent the needle from 
beingg dislodgeed accidentally. For the transffer of largge amountts use a cannula 
presssurized by an inert gass. Howeverr, carefully aavoid over--pressuringg containerss. 

 Use small syrinnges. If hanndling moree than 20 mmL of sampple, use a ccannula for transfer 
or usse a 20 mL syringe reppeatedly. 

 Keepp dry sand nearby as a fire extinguishing mmedium. A ssmall beakeer or two off sand is 
usefuul to extinguish any firre that occurs at the ssyringe tip and to receeive any last drops 
of reagent from the syringee. 

 Evaccuated glasssware cann implode and eject flying glasss and splattered chemicals. 
Condduct vacuumm work invoolving pyrophorics in aa fume hood or glove box.b 

 Vacuuum pumpss should be rated for use with pyrrophoric cheemicals. 
 Proteect mechannical vacuumm pumps bby using colld traps andd, where apppropriate, filters to 

preveent particulate releasee. Vent the exhaust froom the pummps into an exhaust hoood. 

PPersonal PProtective EEquipmentt (PPE) 
1. Wear chemical splash gogggles or saffety glassess that meett the Practicce for Occuupational 

and Educationaal Eye and Face Proteection (ANSSI Z.87.1 19989) standaard. If the ppotential 
for splashing orr a highly exothermic rreaction exxists, wear aa face shieeld over youur safety 
glassses. Orddinary presccription eyeeglasses wwill not proovide you with sufficiient eye 
proteection. 

2. In adddition, youu should usse a portabble device ssuch as a UUnishield too protect yoour face 
and bbody. Safetty shieldingg is requiredd any time aa risk of exxplosion, spplashing, or a highly 
exothhermic reaaction is prresent. If yyou don’t have a poortable shieeld, you mmust use 
pyropphoric chemmicals in a ffume hood with the saash in the loowest feasible positionn. 

3. Longg Cuff glovees with thinn mil nitrile under themm are the aappropriate hand proteection. If 
thesee are unavaailable, weaar nitrile glooves undernneath neopprene gloves. 

4. Do nnot wear a lab coat oor apron mmade from an easily-ignited material like nnylon or 
polyeester. Insteead wear aa fire-resistaant lab coaat such as Nomex. YYour clothess should 
be cootton or woool instead of syntheticc materials,, which wheen burned melt and addhere to 
your skin. 

5. Of course, you should alwways wearr long sleevves, long ppants, and completelyy-closed 
shoees. 
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DDisposal 
1. Do nnot leave a containeer with anny residue of pyrophhoric mateerials openn to the 

atmoosphere. 
2. To ddestroy pyroophorics, trransfer anyy unused oor unwantedd materialss to an apppropriate 

reacttion flask foor hydrolysis and/or neeutralizationn with adeqquate coolinng. 
3. Rinse the esseentially emmpty contaiiner three times withh an inert dry solvent; then 

neutrralize or hyydrolyze thiss rinse solvvent. 
4. Afterr you triple-rinse the coontainer, leave it openn in back of a hood or glove box aat a safe 

locattion for at leeast a weekk. After thee week, triplle-rinse thee container again. 
5. Dispose of all mmaterials coontaminatedd with pyropphorics as hhazardous waste. 
6. Do nnot mix neuutralized pyrrophorics wwith other hhazardous wwaste, espeecially flammmables. 

Keepp them in a separate ccontainer. 
7. Do nnot leave ppyrophoric wwaste openn overnightt in the labboratory. Itt must be properly 

contaained to preevent fires. 
8. Call EH&S (8177-272-21855) and requeest pickup of the wastte materialss that day. Specify 

that you have ppyrophoricc waste and that you need samee-day pickup. 

SSmall Spillls 
AAnticipate ssmall spills by having the approppriate cleannup equipmment readily available, such as 
ssand. The appropriatte cleanup supplies ccan be deteermined byy consultingg the MSDDS. You 
sshould do this prior too using any pyrophoricc chemical.  Spill conttrol materiaals for oxidizzers are 
ddesigned too be inert annd will not rreact with thhe reagent.. 

EEmergencyy Procedurres 
AAs describeed above, use dry saand or powwdered limee to compleetely smothher and coover any 
ssmall spill thhat occurs. 

DDo not attempt to handle a laarge spill oof pyrophooric materrials yoursself. Turn ooff all 
iggnition souurces and vacate thee laboratorry immediaately. Call UTA Policce Dispatcch for 
aassistance, 817-272-33003. Remaain on the scene, buut at a safee distance, to receivee and 
pprovide infoormation to safety perssonnel when they arrivve. 

TThe recommmended ffire extinguuisher is a standard dry powwder (ABCC) type. CClass D 
eextinguishers are recoommended for combuustible solidd metal fires (e.g., Naa, LAH), but not for 
oorganolithiuum reagentss. Do not usse carbon ddioxide or wwater fire exxtinguisherrs as these types of 
eextinguishers can actuually enhancce the combustion of ssome pyropphoric compounds. 

If you are eexposed to pyrophoricc materials, or on fire, wash yourrself with ccopious amounts of 
wwater in thee safety shoower and seeek medicaal attention immediatelly. 
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RReferencess/For Moree Informatioon 

EExtensive list of pyrophhoric comppounds http://www.docctorfire.comm/Pyrophoricc.html 

EExtensive gguides to haandling pyroophorics 
hhttp://www.ssigmaaldricch.com/etc//medialib/doocs/Aldrich//Bulletin/al__techbull_aal134.Par.0001.File 
.tmp/al_techhbull_al1344.pdf 

hhttp://www.ssigmaaldricch.com/etc//medialib/doocs/Aldrich//Bulletin/al__techbull_aal164.Par.0001.File 
.tmp/al_techhbull_al1644.pdf 

hhttp://www.ssigmaaldricch.com/etc//medialib/doocs/Aldrich//Bulletin/al__techbull_aal166.Par.0001.File 
.tmp/al_techhbull_al1666.pdf 

hhttp://membbership.acs.org/c/chass/techarchivve/organolitthium_in_laabs.pdf 

TTransfer tecchniques diiagrammedd 
hhttp://www.eehs.ucr.eduu/resourcess/SOPs/Proocedures%220for%20SSafe%20Use%20of%220Pyrop 
hhoric%20Orrganolithiumm%20Reaggents.pdf 

MMiscellaneoous informaation 
hhttp://ehs.unnl.edu/sop//s-pyrophorric.pdf 

hhttp://cameoochemicalss.noaa.gov//reactivity#PPair_1 

hhttp://safetyyservices.uccdavis.edu//environmeental-health--safety/safeetynets/master-list-1/ssafety-
nnet-135 

Revisedd 4/2011 
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