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Water Reactive Materials (WR) 
H260    H261 

 
Examples: lithium, sodium, cesium, lithium aluminum hydride, calcium hydride, potassium hydride, 

Grignard reagents 
 

Note: Before handling any water reactive material, researchers must also read and sign the “Quenching of 
Water Reactive Materials” hazardous operation SOP  

This SOP is not a substitute for hands-on training. 
Print a copy and insert into your laboratory SOP binder. 

Department: Chemistry  

Date SOP was written: Thursday, July 1, 2021 

Date SOP was approved by PI/lab supervisor: Thursday, July 1, 2021 

Principal Investigator:  
Name: F. Fischer 

Signature:  ______________________________ 

Internal Lab Safety Coordinator or Lab Manager: 
Name: Matthew Rollings 

Lab Phone: 510.301.1058 

Office Phone: 510.643.7205 

Emergency Contact: 
Name: Felix Fischer 

Phone Number: 510.643.7205 

Location(s) covered by this SOP: 
Tan Hall 674, 675, 676, 679, 680, 683, 684 
Hildebrand Hall: D61, D32  

1. Purpose 

This SOP covers the precautions and safe handling procedures for the use of Water Reactive Materials 
(WR). 

For a list of WR covered by this SOP and their use(s), see the “List of Chemicals”. Procedures described in 
Section 12 apply to all materials covered in this SOP. A change to the “List of Chemicals” does not 
constitute a change in the SOP requiring review or retraining. 
If you have questions concerning the applicability of any recommendation or requirement listed in this 
procedure, contact the Principal Investigator/Laboratory Supervisor or the campus Chemical Hygiene 
Officer at ucbcho@berkeley.edu. 
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2. Water Reactive Materials Information 

Water reactive materials are chemicals that can react violently with water to produce a flammable 
and/or toxic gas and heat. This classification for “Water Reactive” follows the definitions of Global 
Harmonization System (GHS) of Classification and Labeling of Chemicals. The risks associated with a 
specific water reactive chemical depend on its reactivity and the nature of the gaseous product 
(flammable, toxic, or both). Prior to working with a water reactive chemical, identify the gas to be 
formed when exposed to water, learn the risks associated with this gas, and develop plans to minimize 
the risks of handling that material. “Water” can include moisture in the atmosphere, therefore water 
reactive are usually used under air-free conditions.  

3. Potential Hazards/Toxicity 

Water reactive substances are dangerous when wet because they can undergo a chemical reaction with 
water. This reaction may release a gas that can be flammable and/or toxic. In addition, the heat 
generated when water contacts such materials is often enough to spontaneously combust or explode. 

When quenching WR materials, the hazards of the mixture, the WR chemical and the solvent, must be 
considered together and procedures for safe quenching must reflect the hazard properties of both 
solvent and solute. 

As defined by the Globally Harmonized System of Classification and Labeling of Chemicals (GHS), WR 
materials are defined as “substances and mixtures which, in contact with water, emit flammable 
gases” and are designated by one or more of the following H codes: 

 

H260 In contact with water releases flammable gases which may ignite spontaneously 

H261 In contact with water releases flammable gases 

 

It is the Principal Investigator’s responsibility to ensure activity-specific laboratory procedures and/or 
processes are taken into account when using this Chemical Class SOP.  
Please, review the SDS of any chemical before use (see Section 11 – SDS Location) 

4. Engineering Controls 

The following is the set of engineering controls that are required when quenching WR chemicals: 

• When using liquid WR, work under an inert atmosphere (e.g., argon, nitrogen) using a Schlenk 
line, in a glove box, vacuum manifold, or any enclosed inert environment. 

• Use a clean fume hood, preferably with the sliding sash windows or a glove box.  

• If procedure is done in the fume hood, use the sash as a safety shield. For hoods with a 
horizontal sliding sash, position the sash all the way down, stand behind the sliding windows and 
reach around to perform the manipulations required. For hoods with vertical sliding sash, keep 
the sash as low as possible.  

• Keep liquid WR under inert atmosphere when not in use. 
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• Remove any flammables (squirt bottles, solvents, oil bath) and combustibles (Kimwipes, paper 
towels) from the area that will be used for the quenching. 

5. Personal Protective Equipment 

At a minimum, the following PPE must be worn at all times.   
Eye Protection 

A. ANSI Z87.1-compliant safety glasses with side shields, or chemical splash goggles. 

• Ordinary prescription glasses will NOT provide adequate protection unless they also 
meet ANSI standard and have compliant side shields. 

B. If the potential for explosion/splashing exists, and adequate coverage is not provided by the 
hood sash, a face shield must be worn. 

Skin Protection 
A. Flame-resistant lab coat (Nomex IIIA, NFPA 2112) must be worn when working with WR  

B. Gloves are required when handling hazardous chemicals. 

• Refer to specific chemical SDS for information on glove selection. 
• For additional information on glove selection, go to:  

http://ehs.berkeley.edu/hs/63-laboratory-safety/94-glove-selection-and-usage.html 
C. Long pants, closed-toe/closed-heel shoes, covered legs, and ankles.    

6. First Aid Procedures and Medical Emergencies 

In the event of an injury, notify your supervisor immediately and EH&S within 8 hours.  

  Go to the Occupational Health Facility (Tang Health Center, on campus); if after hours, go to 
the nearest emergency room (Alta Bates, 2450 Ashby Ave in Berkeley); or 

 Call 911 (from a cell phone: 510-642-3333) if: 

• it is a life threatening emergency; or 

• you not are confident in your ability to fully assess the conditions of the environment and/or 
the condition of the contaminated/injured person, or you cannot be assured of your own 
safety; or 

• the contaminated/injured person is not breathing or is unconscious. 

Please remember to provide a copy of the appropriate manufacturer SDS (if available) to the 
emergency responders or physician. At a minimum, be ready to provide the identity/name of any 
hazardous materials involved. 

 

In case of skin contact 
If skin contact occurs, and/or skin or clothing are on fire, immediately drench in the safety shower with 
copious amounts of water for no less than 15 minutes to remove any remaining contaminants. If 
possible to do so without further injury, remove any remaining jewelry or clothing. 
In case of eye contact 
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Rinse thoroughly with plenty of water using an eyewash station for at least 15 minutes, occasionally 
lifting the upper and lower eyelids. Remove contact lenses if possible.  

If swallowed 

Do NOT induce vomiting unless directed otherwise by the SDS.  Never give anything by mouth to an 
unconscious person. Rinse mouth with water.  

If inhaled 

Move into fresh air.  

Needle stick/puncture exposure 

Wash the affected area with antiseptic soap and warm water for 15 minutes. For mucous membrane 
exposure such as eyes, mouth and/or nose, flush the affected area for 15 minutes using an eyewash 
station. 

7. Special Handling, Storage, and Disposal Requirements  

WR chemicals can be handled and stored safely as long as all exposure to moisture or other 
incompatible chemicals is minimized. Never leave a container with a residue of a WR material open to 
the atmosphere.  

Lab-specific information on handling and storage may be included in Section 12 - Protocol/Procedure 
section. 

Precautions for safe handling 
• There are two basic techniques to transfer liquid WR:  the syringe and the cannula needle (over-

pressure transfer).  The syringe must only be used for small quantities (less than 20 mL). To 
conveniently transfer 20 mL or more of reagent, the cannula technique must be used. 

• Only use if the area is properly equipped with a properly operating eye wash/safety shower 
within ten seconds of travel. 

• Work away from any water sources or where there is the potential of water splash. 
• Eliminate or substitute for a less hazardous material when possible. 
• Design your experiment to use the least amount of material possible to achieve the desired 

result. 
• Do not exceed the scale of procedures specified in Protocol/Procedure section without approval 

of the PI. 
• Verify your experimental set-up and procedure prior to use. 
• Know the location of the nearest eyewash, safety shower and fire extinguisher before beginning 

work. 
• Upon leaving the work area, remove any personal protective equipment worn and wash hands. 
• At the end of each project, thoroughly decontaminate the work area according to the material 

being handled.  
Conditions for safe storage 

• Store liquid WR under dry inert gas (Nitrogen or Argon). 
• Store in a location separated from bases, oxidizing and other incompatible materials. 
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• Never allow product to get in contact with water or water-based compounds during storage.  
Keep in a dry place (such as a desiccator or a dry box or glove box) free of moisture/humidity 
and away from sources of heat. 

• Do not leave the container near a lab sink, emergency eyewash, or safety shower or on the 
bench top - even momentarily. 

• Ensure that a sufficient protective solvent, oil, kerosene, or inert gas remains in the container 
while the material is stored. 

Disposal  
• Any unused or unwanted water reactive materials must be destroyed by following the 

Quenching of Water Reactive Chemicals SOP.  If you have large quantities of unreacted water 
reactive reagent material contact EH&S for guidance on disposal options. 

• Waste materials generated must be treated as a hazardous waste. 
• The empty container must be rinsed three times with a COMPATIBLE solvent; leave it open in 

the back of the hood overnight. Solvent rinses and water rinse must be disposed of as hazardous 
waste. 

• As an alternative, unrinsed empty containers can be disposed of through EH&S as hazardous 
waste. The unrinsed empty containers must be capped. 

• Do not mix with incompatible waste streams. 
• Decontamination of containers in order to use them for other purposes is not permitted. 

8. Chemical Spill and Managing Any Subsequent Fire 

Water-Reactive Spill Response 
• In the case of a spill, announce the situation loudly in the immediate area and have any nearby 

persons move to a safe location.   
• Immediately eliminate/remove all nearby ignition sources.  
• If spill occurs in a fume hood, cover with Met-L-X, dry sand, or other non-combustible material, 

close the hood sash and if present, press the red purge button.  
• If a spill occurs outside a fume hood, cover with Met-L-X, dry sand, or other non-combustible 

material, and stand away from the spill.  
• Locate and have a proper fire extinguisher (dry chemical-based) ready in case of ignition/fire. 
• Use clean, non-sparking tools to collect absorbed material and place into loosely-covered metal 

or plastic containers ready for disposal.  
• If you cannot assess the situation well enough to be sure of your own safety, do not approach 

the spill.   
• Keep others from entering contaminated area (e.g., use caution tape, barriers, etc.).  
• Report the spill to 510-642-3073. 

Water-Reactive Fire Response 
• Call 911 (from a cell phone: 510-642-3333) for assistance with all fires, even if extinguished. 
• If the spill ignites, and if you are trained and you feel comfortable to do so, consider 

extinguishing the fire with an appropriate fire extinguisher. Use only dry chemical fire 
extinguishers (classes ABC or D).  

• A can of Met-L-X or dry sand in the work area, within arm’s reach, might be helpful to extinguish 
any small fire as it can smother the flames.  



Water Reactive Materials 
Chemical Class Standard Operating Procedure 

 

Rev. Date: 2021-06-29 
 

6 

• Do not use water to extinguish a WR chemical fire as it may enhance the intensity of the fire. An 
exception to this would be in the case of skin contact or ignited clothing/skin. In these cases 
rinsing any unreacted chemical off is of primary importance. 

9.   Cleaning and Decontamination 

Lab-specific information on decontamination may be included in Section 12 - Protocol/Procedure. 
• Wearing proper PPE, laboratory work surfaces must be cleaned at the conclusion of each 

procedure and at the end of each work day.  
• Decontaminate all equipment before removing from a designated area. 

10.   Hazardous Waste Disposal 

Label Waste 

• Label all waste containers. See the EH&S Fact Sheet, “Hazardous Waste Management” for 
general instructions on procedures for disposing of hazardous waste. 

Dispose of Waste 

• Dispose of regularly generated chemical waste within 6 months. 

• Contact EH&S at 642-3073 if you need assistance. 

11.   Safety Data Sheet (SDS) Location 

SDS can be accessed online at http://ucsds.com
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12. Protocol/Procedure - Water Reactive Materials 
Procedure/Use Scale Engineering 

Controls/Equipment 
PPE (eye, face, gloves, clothing) Procedure Steps and Special Precautions for 

this Procedure 
1.  Removal of oil 
from Li/Na/K 
prior to use in 
reactions. 

Up to 10 g as 
supplied in the 
reagent bottle.  
 

Remember to 
obtain PI 
approval if 
higher scale is 
necessary. 
Document this 
approval in 
your notebook 

 

All reactions using these 
materials must be 
performed in a properly 
operating fume hood with 
the sash as low as possible 
or in an inert atmosphere 
glovebox. 

 

 

Eye Protection:  Wear tight-fitting 
safety goggles or safety glasses with 
side shields. 
Face Protection: Face shields are to 
be used when there is no protection 
from the hood sash.  
Hand Protection: Confirm 
compatibility of glove material with 
chemical being used. General 
guidance (unless otherwise specified 
in the specific SDS): Nitrile gloves 
must be used to prevent incidental 
contact. For spill handling or for 
potential contact with larger 
quantities, use double nitrile or 
heavier gauge nitrile or neoprene 
gloves. Gloves must be inspected 
prior to use. Wash and dry hands 
after use. 
Clothing:  Wear Nomex IIIA (NFPA 
2112) lab coat; full length pants or 
equivalent; and close-toed and close-
heeled shoes. 

General Procedure: 

Pieces (~5 g) are transferred to a beaker 
containing hexanes that covers the metal fully.  

Pieces are then washed with more hexanes to 
remove the oil and transferred to a second 
beaker containing more hexanes.  

The pieces are flattened in the beaker containing 
hexanes then removed, washed with hexanes 
and transferred to the reaction vessel containing 
solvent.  

Note: Potassium oxidizes differently than lithium 
or sodium; if the oxide crust appears yellow, this 
could be due to shock-sensitive potassium 
peroxides. Do not cut the metal through 
significant amounts of yellow crust. Dispose of 
the sample as hazardous waste. 

For quenching procedure, see “Quenching of 
Water Reactive Materials” SOP. 

Notes Any deviation from this SOP requires approval from PI. 
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Procedure/Use Scale Engineering 
Controls/Equipment 

PPE (eye, face, gloves, clothing) Procedure Steps and Special Precautions for 
this Procedure 

2.  Removal of oil 
from Potassium 
Hydride, Sodium 
Hydride, and 
Lithium Hydride 
dispersions prior 
to glovebox 
storage.  

 

Up to 100 g as 
supplied in the 
reagent bottle. 
 

Remember to 
obtain PI 
approval if 
higher scale is 
necessary. 
Document this 
approval in your 
notebook 

 

To mitigate the risk of fire, 
this operation must be 
done in an inert 
atmosphere glovebox. 

The hydrogen gas evolved 
here is very flammable, if 
an ignition source is found, 
but is not spontaneously 
flammable. 

 

Eye Protection:  Wear tight-fitting 
safety goggles or safety glasses with 
side shields. 
Face Protection: Face shields are to 
be used when there is no protection 
from the hood sash.  
Hand Protection: Confirm 
compatibility of glove material with 
chemical being used. General 
guidance (unless otherwise specified 
in the specific SDS): Nitrile gloves 
must be used to prevent incidental 
contact. For spill handling or for 
potential contact with larger 
quantities, use double nitrile or 
heavier gauge nitrile or neoprene 
gloves. Gloves must be inspected 
prior to use. Wash and dry hands 
after use. 
General guidance :  
During removal and quenching of 
pyrophoric or water-reactive trash 
from the glovebox during this 
procedure, a combination of fire 
resistant (FR) liners, covered with a 
pair of chemical-resistant disposable 
gloves (e.g. nitrile gloves or those 
specified in the specific SDS)), must 
be worn AT ALL TIMES.   The 
following products are Approved FR 
Liners: Ansell Kevlar® Goldknit® 
Lightweight 70-200 and Hanz 
Nomex® Flame Resistant Utility Liner 

General Procedure: 

Only an experienced lab member should perform 
this operation. Quenching the solvent washes or 
large quantities of hydride residues can be 
dangerous; the large scale described here is used 
only to minimize the frequency of this hazardous 
operation.  
All flammable materials must be removed from 
the area around the glovebox antechamber and 
around the nearest sink prior to beginning the 
procedure.  
 
In an inert atmosphere glovebox, the contents of 
a freshly-opened commercial package (up to 100 
g) of metal hydride dispersion in mineral oil are 
transferred to a dry flask. Dry pentane is added 
and the flask swirled to suspend the metal 
hydride fully. The hydride is allowed to settle, 
then most of the pentane supernatant is 
decanted. The process is repeated twice, and 
then the solid is filtered off, dried under 
nitrogen, and collected in an appropriate 
container for glovebox storage.  

 

The filtrate and washings are evaporated to 
dryness. The (now dry) flasks, filtration apparatus 
used, and any hydride-contaminated trash are 
placed in sealed ziplock bags and removed from 
the glovebox to the sink where they can be 
carefully quenched. 

For quenching procedure, see “Quenching of 
Water Reactive Materials” SOP. 
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Gloves. 
Clothing:  Wear Nomex IIIA (NFPA 
2112) lab coat; full length pants or 
equivalent; and close-toed and close-
heeled shoes. 

Notes Any deviation from this SOP requires approval from PI. 
 
 



Water Reactive Materials 
Chemical Class Standard Operating Procedure 

 

Rev. Date: 2021-06-29 
 

11 

 
Procedure/Use Scale Engineering 

Controls/Equipment 
PPE (eye, face, gloves, clothing) Procedure Steps and Special Precautions for 

this Procedure 
3.  Solid 
Potassium 
Hydride, Sodium 
Hydride, and 
Lithium Hydride 
are used in 
organic chemical 
reactions.  

 

Up to 10 g as 
supplied in the 
reagent bottle.  
 

Remember to 
obtain PI 
approval if 
higher scale is 
necessary. 
Document this 
approval in your 
notebook 

 

All reactions using these 
materials must be 
performed in a properly 
operating fume hood with 
the sash as low as possible 
or in an inert atmosphere 
glovebox. 

The hydrogen gas evolved 
here is very flammable, if 
an ignition source is found, 
but is not spontaneously 
flammable. 

 

Eye Protection:  Wear tight-fitting 
safety goggles or safety glasses with 
side shields. 
Face Protection: Face shields are to 
be used when there is no protection 
from the hood sash.  
Hand Protection: Confirm 
compatibility of glove material with 
chemical being used. General 
guidance (unless otherwise specified 
in the specific SDS): Nitrile gloves 
must be used to prevent incidental 
contact. For spill handling or for 
potential contact with larger 
quantities, use double nitrile or 
heavier gauge nitrile or neoprene 
gloves. Gloves must be inspected 
prior to use. Wash and dry hands 
after use. 
Clothing:  Wear Nomex IIIA (NFPA 
2112) lab coat; full length pants or 
equivalent; and close-toed and close-
heeled shoes. 

General Remarks 

Care must be taken to prevent a dangerous 
exothermic reaction upon addition of a metal 
hydride to the reaction vessel. Portionwise 
addition is sometimes necessary to prevent 
uncontrollable reaction. Monitor reactions for 
the formation of H2 gas and allow sufficient 
headspace in the reaction vessel to account for 
foaming during gas evolution.  Avoid vigorous or 
uncontrolled exothermic reactions and the 
buildup of pressure within a reaction vessel.  
Cool if necessary 
Use of a mineral oil or paraffin dispersion of 
metal hydride: 

If handled as a dispersion in mineral oil or 
paraffin, these reagents are stable enough to 
handle briefly in air. First clear your workspace of 
any excess flammable materials. Prepare a 
designated, non-flammable trash container, 
preferably with an available cover. Work 
carefully and segregate any trash that comes into 
contact with the hydride from other flammable 
materials in the prepared container – it may 
spontaneously ignite. If possible, quench these 
contaminated materials as they are generated. 
Use of a pure solid alkali metal hydride 

If handled as a pure solid without any protective 
coating, keep the material in the glovebox or 
sealed under inert atmosphere when not in use.  
For smaller quantities (up to 1 g), it is acceptable 
to weigh out the appropriate mass into a clean 
and dry vial in a glovebox, cap it, and remove it 
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from the glovebox. Under a gentle backflow of 
inert gas, open the vial and directly transfer the 
content to the reaction vessel. Be careful – Keep 
the reaction vessel under a low inert gas flow 
during this transfer as it can push out some of 
your water-reactive solid. 
For any operation with more than 1 g of a highly 
water-reactive solid, ALL manipulations and open 
transfers of the solid MUST be conducted in an 
inert atmosphere glovebox.  

For controlled additions of larger quantities, use 
of an airfree solid addition funnel or solid 
addition tube is recommended. Weigh out the 
water-reactive material directly into your 
reaction vessel or solid addition apparatus in an 
inert atmosphere glovebox. If needed, seal the 
reaction vessel and solid addition apparatus in 
the glove box and bring out the assembled 
apparatus through the large antechamber. 
Connect it to an inert gas supply such as a 
Schlenk line, and charge the vessel with dry, 
degassed solvent. Slowly add either the other 
reagents to the water-reactive material or vise 
versa, being careful to control the rate of the 
exothermic reaction. 

Be careful to minimize dust accumulation. 
Wearing proper PPE, clean balance area after 
weighting the material. Segregate any water-
reactive contaminated trash as it is generated. 
Gross contamination of water-reactive residues 
on vials, kimwipes, or weighing paper should be 
appropriately quenched immediately after 
removal from the glovebox prior to disposal into 
waste. 
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For quenching procedure, see “Quenching of 
Water Reactive Materials” SOP. 

Notes Any deviation from this SOP requires approval from PI. 
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Procedure/Use Scale Engineering 

Controls/Equipment 
PPE (eye, face, gloves, clothing) Procedure Steps and Special Precautions for 

this Procedure 
4.  Using Water 
Reactive (WR) 
solid that that 
may liberate toxic 
but not 
flammable 
product(s) when 
in contact with 
water.  These are 
mostly halides 
and acid halides 
of organics, 
metals, and non-
metals and may 
not exhibit the 
“Water Reactive” 
GHS codes H260 
or H261.  

Up to 100 g as 
supplied in the 
reagent bottle. 

 

Remember to 
obtain PI 
approval if 
higher scale is 
necessary. 
Document this 
approval in your 
notebook 

 

Conduct in a clean fume 
hood with the sash as low 
as possible using Schlenk 
techniques, or an inert 
atmosphere glove box.   
For halide-based WR is a 
good practice to have a 
scrubber at the exit point 
of the vessel to absorb any 
toxic gases, such as HCl, 
that could form.  

 

Eye Protection:  Wear tight-fitting 
safety goggles or safety glasses with 
side shields. 
Face Protection: Face shields are to 
be used when there is no protection 
from the hood sash.  
Hand Protection: Confirm 
compatibility of glove material with 
chemical being used. General 
guidance (unless otherwise specified 
in the specific SDS): Nitrile gloves 
must be used to prevent incidental 
contact. For spill handling or for 
potential contact with larger 
quantities, use double nitrile or 
heavier gauge nitrile or neoprene 
gloves. Gloves must be inspected 
prior to use. Wash and dry hands 
after use. 
Clothing:  Wear Nomex IIIA (NFPA 
2112) lab coat; full length pants or 
equivalent; and close-toed and close-
heeled shoes. 

If you have any doubt as to how water-sensitive 
a reagent is, assume the reagent is highly 
reactive and use the procedure below for highly 
water-reactive compounds. 
General Procedure for Mildly Water-Sensitive 
Compounds: 

Some water-reactive compounds react with 
atmospheric moisture so slowly that they are 
sufficiently stable to handle in air for brief 
periods of time as long as they do not come into 
contact with water. Examples include some 
organic acid halides such as terephthaloyl 
chloride, some nonmetal halides such as 
posphorus pentachloride, and some transition 
metal halide complexes such as 
bis(cyclopentadienyl) titanium dichloride. Weigh 
quickly, and add these water-sensitive reagents 
to reactions in portions in a measured and 
controlled manner. Protect them from air and 
moisture during storage and minimize handling 
time in air. Above all, keep them away from 
water! 

Monitor reactions for the formation of gas (such 
as HCl), which could be indicative of water 
intrusion.   

Avoid vigorous or uncontrolled exothermic 
reactions and the buildup of pressure within a 
reaction vessel.  Cool if necessary.  Adequate 
ventilation (pressure bubbler on Schlenk 
manifold or an equilibrating balloon) has to be 
used to prevent dangerous over pressurization. 

For quenching procedure, see “Quenching of 
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Water reactive Materials” SOP. 

Considerations for Highly Water-Reactive 
Compounds: 

Some water-reactive solids react readily even 
with just the moisture in the air. These should be 
handled using techniques similar to those for 
pyrophoric materials, albeit without the same 
level of risk. 

Keep the material under inert atmosphere when 
not in use. Ideally, store the water-reactive 
compound in a dessicator or glovebox. If not 
possible, make sure to keep the water-reactive 
solid in a sealed container under an inert 
atmosphere. 
Care must be taken to prevent a dangerous 
exothermic reaction upon addition to the 
reaction vessel. Portionwise addition is 
sometimes necessary to prevent uncontrollable 
reaction. For controlled additions of larger 
quantities, addition of the reagent as a solution is 
recommended. If this is not possible, use of an 
airfree solid addition funnel or solid addition 
tube is recommended. 

For any operation requiring the transfer of more 
than 1 g of a highly water-reactive solid, ALL 
manipulations and open transfers of the solid 
MUST be conducted in an inert atmosphere 
glovebox.  

- Addition to the reaction vessel as a SOLUTION  
Weigh out the appropriate mass into a clean and 
dry vessel. 

Add slowly the desired amount of dry solvent 
under inert atmosphere via syringe (<20 mL) or 
double-tipped needle - cannula (≥20 mL) or in a 
glovebox. Once dissolved in an appropriate 
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solvent, it may be manipulated in accordance 
with Procedure 6. For details on how to transfer 
the solution with syringe or cannula, see 
Procedure 6. 
- Addition to the reaction vessel as a SOLID - 
Ideally, weigh out the water-reactive material 
directly into your reaction vessel or solid addition 
apparatus in an inert atmosphere glovebox. If 
needed, seal the reaction vessel and solid 
addition apparatus in the glove box and bring out 
the assembled apparatus through the large 
antechamber. Connect it to an inert gas supply 
such as a Schlenk line, and charge the vessel with 
dry solvent. Slowly add either the other reagents 
to the water-reactive material or vise versa, 
being careful to control the rate of any 
exothermic reaction. 

For smaller quantities (up to 1 g), it is acceptable 
to weigh out the appropriate mass into a clean 
and dry vial in a glovebox, cap it, and remove it 
from the glovebox. Under a gentle backflow of 
inert gas, open the vial and directly transfer the 
contents to the reaction vessel. Be careful – Keep 
the reaction vessel under a low inert gas flow 
during this transfer as it can push out some of 
your water-reactive solid. 
 

Be careful to minimize dust accumulation. 
Wearing proper PPE, clean balance area after 
weighting the material. Segregate any water-
reactive contaminated trash as it is generated. 
Gross contamination of water-reactive residues 
on vials, kimwipes, or weighing paper should be 
appropriately quenched immediately after 
removal from the glovebox prior to disposal as 
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solid waste. 

For quenching procedure, see “Quenching of 
Water reactive Materials” SOP. 

 

Notes Any deviation from this SOP requires approval from PI. 
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Procedure/Use Scale Engineering 

Controls/Equipment 
PPE (eye, face, gloves, clothing) Procedure Steps and Special Precautions for 

this Procedure 
5. Using Water 
Reactive (WR) 
solid that releases 
flammable gases 
as reactant.  

Up to 10 g as 
supplied in the 
reagent bottle. 

 

Due to the 
difficulty of 
quantitatively 
transferring 
water-reactive 
solids that 
release 
flammable gases 
without air 
exposure, 
acceptable 
scales are 
reduced 
compared to 
liquid transfers. 

 

Remember to 
obtain PI 
approval if 
higher scale is 
necessary. 
Document this 
approval in your 
notebook 

 

Conduct in a clean fume 
hood with the sash as low 
as possible using Schlenk 
techniques, or an inert 
atmosphere glove box.   
For hydrides and complex 
hydrides, the hydrogen gas 
evolved during the 
reaction is very flammable, 
if an ignition source is 
found, but is not 
spontaneously flammable. 

Eye Protection:  Wear tight-fitting 
safety goggles or safety glasses with 
side shields. 
Face Protection: Face shields are to 
be used when there is no protection 
from the hood sash.  
Hand Protection: Confirm 
compatibility of glove material with 
chemical being used. General 
guidance (unless otherwise specified 
in the specific SDS): Nitrile gloves 
must be used to prevent incidental 
contact. For spill handling or for 
potential contact with larger 
quantities, use double nitrile or 
heavier gauge nitrile or neoprene 
gloves. Gloves must be inspected 
prior to use. Wash and dry hands 
after use. 
Clothing:  Wear Nomex IIIA (NFPA 
2112) lab coat; full length pants or 
equivalent; and close-toed and close-
heeled shoes. 

General Procedure for Mildly Water-Sensitive 
Compounds: 

If you have any doubt as to how water-sensitive 
a reagent is, assume the reagent is highly 
reactive and use the procedure below for highly 
water-reactive compounds. 
Some water-reactive compounds react with 
atmospheric moisture to liberate flammable 
gases so slowly that they are sufficiently stable to 
handle in air for brief periods of time as long as 
they do not come into contact with water. 
Examples include lithium aluminum hydride, 
calcium hydride, calcium carbide, some transition 
metal hydride or carbonyl complexes such as 
cyclopentadienyl-molybdenumtricarbonyl 
chloride, and bulk (non-powdered) non-alkali 
metals. Add these water-reactive reagents to 
reactions in portions in a measured and 
controlled manner. Protect them from moisture 
and minimize handling time in air. Above all, 
keep them away from water! 

Monitor reactions for the formation of gas (such 
as H2), which could be indicative of water 
intrusion.   
Avoid vigorous or uncontrolled exothermic 
reactions and the buildup of pressure within a 
reaction vessel.  Cool if necessary.  Adequate 
ventilation (pressure bubbler on Schlenk 
manifold or an equilibrating balloon) has to be 
used to prevent dangerous over pressurization. 

For quenching procedure, see “Quenching of 
Water reactive Materials” SOP. 
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If you have any doubt as to how water-sensitive 
a reagent is, assume the reagent is highly 
reactive and use the procedure below for highly 
water-reactive compounds. 
Considerations for Highly Water-Reactive 
Compounds: 

Some water-reactive solids react readily with just 
the moisture in the air. These must be handled 
using techniques similar to those for pyrophoric 
materials, albeit without the same level of risk. 

Keep the material under inert atmosphere when 
not in use. Ideally, store the water-reactive 
compound in a dessicator or glovebox. If not 
possible, make sure to keep the water-reactive 
solid in a sealed container under an inert 
atmosphere. 
Care must be taken to prevent a dangerous 
exothermic reaction upon addition to the 
reaction vessel. Portionwise addition is 
sometimes necessary to prevent uncontrollable 
reaction. For controlled additions of larger 
quantities, addition of the reagent as a solution is 
recommended. If this is not possible, use of an 
airfree solid addition funnel or solid addition 
tube is recommended. 

For any operation requiring the transfer of more 
than 1 g of a highly water-reactive solid, ALL 
manipulations and open transfers of the solid 
MUST be conducted in an inert atmosphere 
glovebox.  

- Addition to the reaction vessel as a SOLUTION  
Weigh out the appropriate mass into a clean and 
dry vessel. 

Add slowly the desired amount of dry solvent 
under inert atmosphere via syringe (<20 mL) or 
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double-tipped needle - cannula (≥20 mL) or in a 
glovebox. Once dissolved in an appropriate 
solvent, it may be manipulated in accordance 
with Procedure 7. For details on how to transfer 
the solution with syringe or cannula, see 
Procedure 7. 
- Addition to the reaction vessel as a SOLID - 
Ideally, weigh out the water-reactive material 
directly into your reaction vessel or solid addition 
apparatus in an inert atmosphere glovebox. If 
needed, seal the reaction vessel and solid 
addition apparatus in the glove box and bring out 
the assembled apparatus through the large 
antechamber. Connect it to an inert gas supply 
such as a Schlenk line, and charge the vessel with 
dry, degassed solvent. Slowly add either the 
other reagents to the water-reactive material or 
vise versa, being careful to control the rate of 
any exothermic reaction. 

For smaller quantities (up to 1 g), it is acceptable 
to weigh out the appropriate mass into a clean 
and dry vial in a glovebox, cap it, and remove it 
from the glovebox. Under a gentle backflow of 
inert gas, open the vial and directly transfer the 
content to the reaction vessel. Be careful – Keep 
the reaction vessel under a low inert gas flow 
during this transfer as it can push out some of 
your water-reactive solid. 
 

Be careful to minimize dust accumulation. 
Wearing proper PPE, clean balance area after 
weighting the material. Segregate any water-
reactive contaminated trash as it is generated. 
Gross contamination of water-reactive residues 
on vials, kimwipes, or weighing paper should be 
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appropriately quenched immediately after 
removal from the glovebox prior to disposal as 
solid waste. 

For quenching procedure, see “Quenching of 
Water reactive Materials” SOP. 

Notes Any deviation from this SOP requires approval from PI. 
 
Procedure/Use Scale Engineering 

Controls/Equipment 
PPE (eye, face, gloves, clothing) Procedure Steps and Special Precautions 

for this Procedure 
6. Transferring of 
liquid Water 
Reactive 
Chemicals or 
solutions of Water 
Reactive 
Chemicals. 
Procedure 
includes WR that 
liberate toxic but 
not flammable 
product(s) when 
in contact with 
water.  These are 
mostly halides 
and acid halides 
of organics, 
metals, and non-
metals and may 
not exhibit the 
“Water Reactive” 
GHS codes H260 
or H261.  
 
 

Up to 100 g of 
water reactive 
material as a 
neat liquid or 
dissolved in 
solution as 
supplied in the 
reagent bottle, 
up to a 
maximum of 200 
mL total 
transferred 
volume.  

 

Remember to 
obtain PI 
approval if 
higher scale is 
necessary. 
Document this 
approval in your 
notebook 

 

 

 

Conduct in a clean fume 
hood with the sash as low 
as possible using the 
Schlenk techniques, or an 
inert atmosphere glove 
box.   
For halide-based WR is a 
good practice to have a 
scrubber at the exit point 
of the vessel to absorb any 
toxic gases, such as HCl, 
that could form.  

 

Eye Protection:  Wear tight-fitting 
safety goggles or safety glasses with 
side shields. 
Face Protection: Face shields are to 
be used when there is no protection 
from the hood sash. 
Hand Protection: Confirm 
compatibility of glove material with 
chemical being used. General 
guidance (unless otherwise specified 
in the specific SDS): Nitrile gloves 
must be used to prevent incidental 
contact. For spill handling or for 
potential contact with larger 
quantities, use double nitrile or 
heavier gauge nitrile or neoprene 
gloves. Gloves must be inspected 
prior to use. Wash and dry hands 
after use. 
Clothing:  Wear Nomex IIIA (NFPA 
2112) lab coat; full length pants or 
equivalent; and close-toed and close-
heeled shoes. 

General Procedure for Mildly Water-Sensitive 
Compounds: 

Some water-reactive compounds react with 
atmospheric moisture to liberate non-flammable 
gases so slowly that they are sufficiently stable 
to handle in air for brief periods of time as long 
as they do not come into contact with water. 
Examples include inorganic halides such as 
phosphorus(III) chloride and acid halides such 
alpha-chlorophenylacetyl chloride. Add these 
water-reactive reagents to reactions in portions 
in a measured and controlled manner. Protect 
them from moisture during storage and minimize 
handling time in air.  When possible, fill a syringe 
or flask with the reagent and subsequently 
transfer it using standard airfree techniques. 

Monitor reactions for the formation of gas (such 
as HCl), which could be indicative of water 
intrusion.   

Avoid vigorous or uncontrolled exothermic 
reactions and the buildup of pressure within a 
reaction vessel.  Cool if necessary.  

Adequate ventilation (pressure bubbler on 
Schlenk manifold or an equilibrating balloon) has 
to be used to prevent dangerous over 
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pressurization. 

If you have any doubt as to how water-sensitive 
a reagent is, assume the reagent is highly 
reactive and use the procedure below for highly 
water-reactive compounds. 
Considerations for Highly Water-Reactive 
Compounds1: 
Liquid water reactive chemicals or solutions of 
water reactive chemicals can be dispensed using 
a syringe for small quantities (<20 mL) or a 
cannula for larger quantities (≥20 mL). 
Disposable plastic syringes larger than 20 mL are 
NOT appropriate for transferring water-reactive 
materials. Insert the needle (no larger than 20 
gauge) through the hole in the metal cap. 

Use plastic syringes and needles only once. If 
used more than once, the rubber gasket of a 
plastic syringe may swell up leading to a jammed 
syringe. 

Draw the syringe plunger slowly, checking for 
leaks. If the syringe is pulled too hard, the water-
reactive liquid can come out the back of the 
syringe onto the researcher.  Orient the syringe 
in such a way that an accidental spill will be 
directed away from you.   

Never overfill the syringe; fill the syringe half full, 
even if you need to make multiple transfers.  

The pressure in bottles of moisture sensitive 
chemicals must be tightly controlled.  Draw out 
water reactive liquid only in the presence of a 
flow of inert gas to prevent air from entering the 
reagent container.    

 
1 Aldrich Technical Bulletin, AL-134 Handling Air-Sensitive Reagents 
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The plastic cap on the reagent container is to be 
replaced after each use. For extended storage of 
unused reagents, use the solid plastic cap, or 
equip the bottle with a sure-seal cap or 
equivalent. Do not apply tape to the metal 
surface of the sure-seal cap; this is the surface 
that makes a seal with the plastic cap. For 
reagents that are stable at ambient temperature, 
it is preferable to avoid storing them in the fridge 
to avoid condensation and thermal 
expansion/contraction of the seals. Store them 
sealed in cool, dry place like a dessicator. 

 

Clamp the reagent bottle to prevent it from 
moving. Clamp/secure the receiving vessel too. 

- Reagent Transfer with Syringe - 
The syringe transfer of liquid reagents is readily 
accomplished by first pressurizing the sure-seal 
reagent bottle with inert gas followed by filling 
the syringe. 

The inert gas pressure is used to slowly fill the 
syringe with the desired volume plus a slight 
excess (to compensate for gas bubbles) of the 
reagent. 

Note the inert gas pressure pushes the plunger 
back as the reagent enters the syringe. Do not 
pull back the plunger as this tends to cause leaks 
and creates gas bubbles. 

The excess reagent along with any gas bubbles is 
forced back into the reagent bottle. 

The accurately measured volume of reagent in 
the syringe is quickly transferred to the reaction 
apparatus by puncturing a rubber septum on the 
reaction flask or addition funnel. 
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Following its use, a syringe contains amount of 
residual reagent. It is advisable to rinse out the 
reactive reagent by first placing a few milliliters 
of the same solvent that was used for the 
reaction in a small Erlenmeyer flask in the hood.  

Keeping the needle tip under the solvent at all 
times, no more than half the solvent is then 
drawn into the syringe.  

The solvent plus dissolved residual reagent is 
ejected from the syringe back into the same 
Erlenmeyer flask. Repeat this rinse treatment at 
least three times. The wash solution can be 
safely combined with other waste solvents and 
the syringe may be further cleaned with water 
and acetone. 

 

 
 

- Reagent Transfer with Cannula (Double-Tipped 
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Needle) - 
Use a long flexible needle that is one to three 
feet long to transfer liquid via the cannula 
method. 

The double-tipped needle technique must be 
used when transferring 20 mL or more at once.  

Pressurize the sure-seal bottle with nitrogen and 
then insert the double-tipped needle through 
the septum into the headspace above the 
reagent. Nitrogen will pass through the needle.  

Insert the other end through the septum at the 
graduated addition funnel on the reaction 
apparatus.  

Push the needle into the liquid in the sure-seal 
reagent bottle and transfer the desired volume.  

Then withdraw the needle to above the liquid 
level.  

Allow nitrogen to flush the needle. Remove the 
needle first from the reaction apparatus and 
then from the reagent bottle.  

For an exact measured transfer, convey from the 
sure-seal bottle to a dry nitrogen flushed 
graduated cylinder fitted with a double-inlet 
adapter.  

Transfer the desired quantity and then remove 
the needle from the sure-seal bottle and insert it 
through the septum on the reaction apparatus. 

Apply nitrogen pressure as before and the 
measured quantity of reagent is added to the 
reaction flask. 

After use, the double-tipped needle is flushed 
free of reagent with nitrogen in the transfer 
system, and then immediately removed and 
placed in a clean sink.  
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With water running in the sink and in the 
complete absence of flammable solvents and 
vapors, the double-tipped needle can be rinsed 
with water.  

When no activity in the rinse water is observed, 
acetone from a squeeze bottle can be flushed 
through the needle. 
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Notes Any deviation from this SOP requires approval from PI. 
 
 
Procedure/Use Scale Engineering 

Controls/Equipment 
PPE (eye, face, gloves, clothing) Procedure Steps and Special Precautions 

for this Procedure 
7. Transferring of 
liquid Water 
Reactive 
Chemicals or 
solutions of Water 
Reactive 
Chemicals that 
liberate 
flammable 
product(s) when 
in contact with 
water. 
 

 

Up to 10 g (open 
transfer) of a 
mildly water-
sensitive neat 
liquid; or 

Up to 100 g of 
water reactive 
material as a 
neat liquid or in 
solution, up to 
200 mL total 
transferred 
volume, as 
supplied in the 
reagent bottle.  

Conduct in a clean fume 
hood with the sash as low 
as possible using the 
Schlenk techniques, or an 
inert atmosphere glove 
box.   
For hydrides and complex 
hydrides, the hydrogen gas 
evolved during the 
reaction is very flammable, 
if an ignition source is 
found, but is not 
spontaneously flammable. 

Eye Protection:  Wear tight-fitting 
safety goggles or safety glasses with 
side shields. 
Face Protection: Face shields are to 
be used when there is no protection 
from the hood sash. 
Hand Protection: Confirm 
compatibility of glove material with 
chemical being used. General 
guidance (unless otherwise specified 
in the specific SDS): Nitrile gloves 
must be used to prevent incidental 
contact. For spill handling or for 
potential contact with larger 
quantities, use double nitrile or 

General Remarks: 

If you have any doubt as to how water-sensitive 
a reagent is, assume the reagent is highly 
reactive and use the procedure below for highly 
water-reactive compounds. 
Some water-reactive compounds react with 
atmospheric moisture to liberate flammable 
gases so slowly that they are sufficiently stable 
to handle in air for brief periods of time as long 
as they do not come into contact with water. 
Examples include water-sensitive nonmetal 
compounds such as chlorodiethylisopropylsilane 
and some stabilized reducing agents such as 
sodium-mercury amalgam. Add these water-
reactive reagents to reactions in portions in a 
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Remember to 
obtain PI 
approval if 
higher scale is 
necessary. 
Document this 
approval in your 
notebook 

 

 

 

heavier gauge nitrile or neoprene 
gloves. Gloves must be inspected 
prior to use. Wash and dry hands 
after use. 
Clothing:  Wear Nomex IIIA (NFPA 
2112) lab coat; full length pants or 
equivalent; and close-toed and close-
heeled shoes. 

measured and controlled manner. Protect them 
from moisture during storage and minimize 
handling time in air. When possible, quickly fill a 
syringe or flask with the reagent and 
subsequently transfer it using standard airfree 
techniques. 

Monitor reactions for the formation of gas (such 
as H2), which could be indicative of water 
intrusion.   
Avoid vigorous or uncontrolled exothermic 
reactions and the buildup of pressure within a 
reaction vessel.  Cool if necessary.  

Adequate ventilation (pressure bubbler on 
Schlenk manifold or an equilibrating balloon) has 
to be used to prevent dangerous over 
pressurization. 

If you have any doubt as to how water-sensitive 
a reagent is, assume the reagent is highly 
reactive and use the procedure below for highly 
water-reactive compounds. 
Considerations for Highly Water-Reactive 
Compounds2: 
Liquid water reactive chemicals or solutions of 
water reactive chemicals can be dispensed using 
a syringe for small quantities (<20 mL) or a 
cannula for larger quantities (≥20 mL). 
Disposable plastic syringes larger than 20 mL are 
NOT appropriate for transferring water-reactive 
materials. Insert the needle (no larger than 20 
gauge) through the hole in the metal cap. 

Use plastic syringes and needles only once. If 
used more than once, the rubber gasket of a 

 
2 Aldrich Technical Bulletin, AL-134 Handling Air-Sensitive Reagents 
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plastic syringe may swell up leading to a jammed 
syringe. 

Draw the syringe plunger slowly, checking for 
leaks. If the syringe is pulled too hard, the water-
reactive liquid can come out the back of the 
syringe onto the researcher.  Orient the syringe 
in such a way that an accidental spill will be 
directed away from you.   

Never overfill the syringe; fill the syringe half full, 
even if you need to make multiple transfers.  

The pressure in bottles of moisture sensitive 
chemicals must be tightly controlled.  Draw out 
water reactive liquid only in the presence of a 
flow of inert gas to prevent air from entering the 
reagent container.    

The plastic cap on the reagent container is to be 
replaced after each use. For extended storage of 
unused reagents, use the solid plastic cap, or 
equip the bottle with a sure-seal cap or 
equivalent. Do not apply tape to the metal 
surface of the sure-seal cap; this is the surface 
that makes a seal with the plastic cap. For 
reagents that are stable at ambient temperature, 
it is preferable to avoid storing them in the fridge 
to avoid condensation and thermal 
expansion/contraction of the seals. Store them 
sealed in cool, dry place like a dessicator. 

 

Clamp the reagent bottle to prevent it from 
moving. Clamp/secure the receiving vessel too. 

- Reagent Transfer with Syringe - 
The syringe transfer of liquid reagents is readily 
accomplished by first pressurizing the sure-seal 
reagent bottle with inert gas followed by filling 
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the syringe. 

The inert gas pressure is used to slowly fill the 
syringe with the desired volume plus a slight 
excess (to compensate for gas bubbles) of the 
reagent. 

Note the inert gas pressure pushes the plunger 
back as the reagent enters the syringe. Do not 
pull back the plunger as this tends to cause leaks 
and creates gas bubbles. 

The excess reagent along with any gas bubbles is 
forced back into the reagent bottle. 

The accurately measured volume of reagent in 
the syringe is quickly transferred to the reaction 
apparatus by puncturing a rubber septum on the 
reaction flask or addition funnel. 

Following its use, a syringe contains amount of 
residual reagent. It is advisable to rinse out the 
reactive reagent by first placing a few milliliters 
of the same solvent that was used for the 
reaction in a small Erlenmeyer flask in the hood.  

Keeping the needle tip under the solvent at all 
times, no more than half the solvent is then 
drawn into the syringe.  

The solvent plus dissolved residual reagent is 
ejected from the syringe back into the same 
Erlenmeyer flask. Repeat this rinse treatment at 
least three times. The wash solution can be 
safely combined with other waste solvents and 
the syringe may be further cleaned with water 
and acetone. 
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- Reagent Transfer with Cannula (Double-Tipped 
Needle) - 
Use a long flexible needle that is one to three 
feet long to transfer liquid via the cannula 
method. 

The double-tipped needle technique must be 
used when transferring 20 mL or more at once.  

Pressurize the sure-seal bottle with nitrogen and 
then insert the double-tipped needle through 
the septum into the headspace above the 
reagent. Nitrogen will pass through the needle.  

Insert the other end through the septum at the 
graduated addition funnel on the reaction 
apparatus.  

Push the needle into the liquid in the sure-seal 
reagent bottle and transfer the desired volume.  
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Then withdraw the needle to above the liquid 
level.  

Allow nitrogen to flush the needle. Remove the 
needle first from the reaction apparatus and 
then from the reagent bottle.  

For an exact measured transfer, convey from the 
sure-seal bottle to a dry nitrogen flushed 
graduated cylinder fitted with a double-inlet 
adapter.  

Transfer the desired quantity and then remove 
the needle from the sure-seal bottle and insert it 
through the septum on the reaction apparatus. 

Apply nitrogen pressure as before and the 
measured quantity of reagent is added to the 
reaction flask. 

After use, the double-tipped needle is flushed 
free of reagent with nitrogen in the transfer 
system, and then immediately removed and 
placed in a clean sink.  

With water running in the sink and in the 
complete absence of flammable solvents and 
vapors, the double-tipped needle can be rinsed 
with water.  

When no activity in the rinse water is observed, 
acetone from a squeeze bottle can be flushed 
through the needle. 
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Notes Any deviation from this SOP requires approval from PI. 
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13.  Documentation of Training (signature of all users is required) 
• Prior to conducting any work with WR designated personnel must provide training to his/her 

laboratory personnel specific to the hazards involved in working with the substance(s), work 
area decontamination, and emergency procedures.   

• The Principal Investigator must provide his/her laboratory personnel with a copy of this SOP and 
a copy of the SDS provided by the manufacturer.   

 
I have read and understand the content of this SOP: 
Name Signature Identification Date 
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List of Chemicals 

 
Chemical(s)  Chemical(s)  Chemical(s) – Use(s) :  
(4S,5S)-2-Allyl-2-chloro-3,4-dimethyl-
5-phenyl-1-o 

(R,R)-1,3-Bis[(4-
bromophenyl)methyl]-2-chlorooctah 

1,1-Dichlorosilacyclobutane 

1,1-Dimethylpropylmagnesium 
chloride solution 

1-Methyl-1-propenylmagnesium 
bromide solution 

1-Methyl-2-propenylmagnesium 
chloride solution 

1-Propenylmagnesium bromide 
solution 

1-Propynylmagnesium bromide 
solution 

2-((Di-tert-butylphosphinomethyl)-6-
diethylaminome 

2-(Ethylhexyl)lithium solution 2,2-Dimethylpropylmagnesium 
chloride solution 

2,5-Dimethoxybenzylzinc chloride 
solution 

2,6-Bis(di-tert-
butylphosphinomethyl)pyridine 

2,6-Dimethylphenylmagnesium 
bromide solution 

2-Methyl-1-propenylmagnesium 
bromide solution 

2-Methylallylmagnesium chloride 
solution 

2-Methylpyridine borane complex 
solution 

2-Propylzinc bromide solution 

2-Pyridylzinc bromide solution 3,4-Difluorobenzylzinc bromide 
solution 

3,4-Dimethoxybenzylzinc chloride 
solution 

3-Butenylmagnesium bromide 
solution 

3-Methoxybenzylmagnesium 
chloride solution 

3-Methyl-2-thienylzinc bromide 
solution 

3-Pentylmagnesium bromide 
solution 

4,4,5,5-Tetramethyl-1,3,2-
dioxaborolane 

4-Benzyloxyphenylmagnesium 
bromide solution 

4-Fluoro-3-methylphenylmagnesium 
bromide solution 

4-Methylbenzylmagnesium chloride 
solution 

4-tert-Butylphenylmagnesium 
bromide solution 

5-Bromo-2-thienylzinc bromide 
solution 

9-Borabicyclo[3.3.1]nonane dimer 9-Borabicyclo[3.3.1]nonane solution 

Alane N,N-dimethylethylamine 
complex 

Allylmagnesium bromide solution Allylmagnesium chloride solution 

alpha-Chlorophenylacetyl chloride alpha-Methylbenzylzinc bromide 
solution 

Aluminum carbide 

Barium B-Benzyl-9-BBN solution Benzotriazole-1-carbonyl chloride 
Benzyl(chloromethyl)dimethylsilane Bis(2-

(bis(diethylamino)phosphino)phenyl
) ether 

Bis(2-furyl)phosphine chloride 

Bis(2-methylallyl)(1,5-
cyclooctadiene)ruthenium(II 

Bis(3,5-
di(trifluoromethyl)phenyl)chloropho
sphine 

Bis(cyclopentadienyl)hafnium(IV) 
dihydride 

Bis(cyclopentadienyl)magnesium(II) Bis(cyclopentadienyl)tungsten(IV) 
dihydride 

Bis(cyclopentadienyl)zirconium(IV) 
chloride hydrid 

Bis(cyclopentadienyl)zirconium(IV) 
dihydride 

Bis(diethylamido)bis(dimethylamido
)titanium(IV) 

Bis(ethylcyclopentadienyl)magnesiu
m 

Bis(N,N-dimethylamino-2-
propoxide)nickel(II) 

Bis(propylcyclopentadienyl)magnesi
um 

Bis(tert-
butylimino)bis(dimethylamino)tungs
ten(VI) 
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Bis(tert-butylimino)bis(tert-
butylamino)tungsten 

Bis(trichlorosilyl)methane Bis(trimethylaluminum)-1,4-
diazabicyclo[2.2.2]octa 

B-Methoxy-10-trimethylsilyl-9-
borabicyclo(3.3.2)de 

Borane 1,4-oxathiane complex Borane dimethyl sulfide complex 
solution 

Borane diphenylphosphine complex Borane isoamylsulfide complex Borane N,N-diethylaniline complex 
Borane tetrahydrofuran complex 
solution 

Boron trifluoride methyl etherate Bromo(tri-tert-
butylphosphine)palladium(I) dimer 

Bromobis(dimethylamino)borane Bromodiphenylphosphine Butylmagnesium chloride solution 
Calcium Calcium borohydride Calcium borohydride 

bis(tetrahydrofuran) 
Calcium borohydride bis-
tetrahydrofuran complex 

Calcium carbide Calcium cyanamide 

Calcium hydride Calcium nitride Calcium phosphide 
Calcium silicide Cerium Cesium 
Chloro(pentamethylcyclopentadienyl
)(cyclooctadiene 

Chlorodiethylisopropylsilane Chlorodiethylphosphine 

Chlorodimethylsilane Chlorotris(trimethylsilyl)silane Cyclopenta-2,4-dien-1-ylsodium 
Cyclopentadienylmolybdenumtricarb
onyl chloride 

Cyclopentadienyltungsten(II) 
tricarbonyl chloride 

Cyclopentadienyltungsten(II) 
tricarbonyl hydride 

Cyclopentylmagnesium bromide 
solution 

Cyclopentylmagnesium chloride 
solution 

Cyclopentylzinc bromide solution 

Cyclopropylmagnesium bromide 
solution 

Decylmagnesium bromide solution Deoxo-Fluor(R) 

Di(1-adamantyl)chlorophosphine Dibromoborane dimethyl sulfide 
complex 

Dichloro(diisopropylamino)borane 

Dichlorobis(indenyl)zirconium(IV) Dichloroethylsilane Dichloroisopropylphosphine 
Dichloromethylsilane Diethylaluminum chloride Diethylaluminum ethoxide 
Diethylamidosilane, Electronic 
Grade, &#8805;99% 

Diethylzinc Diiodosilane 

Diironnonacarbonyl Diisobutylaluminum chloride Diisobutylaluminum hydride 
Diisopropylzinc solution Dilithium selenide Dimethylaluminum chloride 
Dimethylaluminum hydride, solution 
in nonane 

Dimethylzinc Di-n-butylmagnesium solution 

Di-n-propylzinc, 1.0<i>M</i> in 
heptane 

Disodium tetracarbonylferrate 
dioxane complex 

Dodecylmagnesium bromide 
solution 

Ethidium homodimer Ethyl dichlorophosphate Ethylaluminum dichloride 
Ethylaluminum sesquichloride Ethyllithium solution Ethylmagnesium bromide solution 
Ethylmagnesium chloride solution Ethynylmagnesium bromide solution Ethynylmagnesium chloride solution 
Gadolinium Gadolinium-silicon-germanium alloy Hexyllithium solution 
Isobutylmagnesium chloride solution Isobutylzinc bromide solution Isopropenylmagnesium bromide 

solution 
Isopropylmagnesium bromide 
solution 

Isopropylmagnesium chloride 
solution 

KS-Selectride(R) solution 
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Lanthanum Lanthanum-nickel-cobalt alloy Lawesson reagent 
Lithium Lithium 2,2,6,6-

tetramethylpiperidide 
Lithium 9-BBN hydride solution 

Lithium acetylide, ethylenediamine 
complex 

Lithium aluminum deuteride Lithium aluminum hexahydride 

Lithium aluminum hydride Lithium aluminum hydride 
bis(tetrahydrofuran) solu 

Lithium amide 

Lithium ammonia borane Lithium borodeuteride Lithium borohydride 
Lithium deuteride Lithium dibutyl(isopropyl)magnesate Lithium dicyclohexylamide 
Lithium diethylamide Lithium diisobutyl-tert-

butoxyaluminum hydride sol 
Lithium dimethylamide 

Lithium hydride Lithium morpholinoborohydride 
solution 

Lithium nitride 

Lithium 
pentamethylcyclopentadienide 

Lithium phenylacetylide solution Lithium tert-amoxide solution 

Lithium tert-butylcyclopentadienide Lithium triethylborohydride, 20wt% 
in tetrahydrofu 

Lithium tri-tert-
butoxyaluminodeuteride 

Lithium tri-tert-butoxyaluminum 
hydride 

Lithium-6 deuteride Lithium-6Li 

Lithium-7Li Lithium-aluminum alloy L-Selectride(R) solution 
LS-Selectride(R) solution Magnesium Magnesium bis(diisopropyl)amide 

solution 
Magnesium 
bis[(butylethyl)dichloro&#173;alumi
nate] 

Magnesium borohydride Magnesium hydride 

Magnesium nitride Magnesium silicide Magnesiumanthracene 
tetrahydrofuran complex 

Manganese Methylaluminum dichloride solution Methyl-d3-magnesium iodide 
solution 

Methyllithium solution Methylmagnesium bromide solution Methylmagnesium chloride solution 
Methylmagnesium iodide solution METHYLTRIOCTYLAMMONIUM 

BOROHYDRIDE 
Mischmetal-nickel alloy 

MMAO-12 mono-Bromoborane methyl sulfide 
complex 

NB-Enantride(TM) 

n-Butyllithium solution Neodymium-iron-boron, alloy 
30/100 

Nickel(II) chloride ethylene glycol 
dimethyl ether 

N-Lithioethylenediamine n-Propylmagnesium chloride 
solution 

N-Selectride(R) 

O-(2-Chlorophenyl) 
dichlorothiophosphate 

Octylmagnesium bromide solution Octylmagnesium chloride solution 

Pentadecylmagnesium bromide 
solution 

Pentakis(dimethylamino)tantalum(V
) 

Pentamethylenebis(magnesium 
bromide) solution 

Pentylmagnesium bromide solution Pentylmagnesium chloride solution Phenylethynylmagnesium bromide 
solution 
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Phenylsilane Phenylzinc iodide solution Phosphorus pentasulfide 
Potassium Potassium borohydride Potassium hydride 
Potassium nitrosodisulfonate Potassium 

pentamethylcyclopentadienide 
Potassium tert-butoxide 

Potassium 
tetramethylcyclopentadienide 

Potassium triethylborohydride 
solution 

Potassium triphenylborohydride 
solution 

R-Alpine-Hydride(R) Red-Al(R) sodium bis(2-
methoxyethoxy)aluminum hydr 

Rubidium 

Rubidium oxide S-Alpine-Hydride(R) sec-Butyllithium solution 
sec-Butylmagnesium chloride 
solution 

Silylating mixture Fluka II according 
to Horning 

Sodium 

Sodium acetylide suspension Sodium aluminum hydride Sodium amide 
Sodium borodeuteride Sodium hydride Sodium mercury amalgam 
Sodium tetraethylborate Sodium tetraethylborate-d20 Sodium triacetoxyborohydride 
Sodium triethylborohydride solution Sodium trimethoxyborohydride Sodium-lead alloy 
Sodium-potassium alloy Strontium tert-Butyllithium solution 
tert-Butylmagnesium chloride 
solution 

Tetrabutylammonium borohydride Tetradecylmagnesium chloride 
solution 

Tetraethylammonium borohydride Tetrafluoroboric acid diethyl ether 
complex 

Tetrakis(diethylamido)hafnium(IV) 

Tetrakis(diethylamido)titanium(IV) Tetrakis(diethylamido)zirconium(IV) Tetrakis(dimethylamido)hafnium(IV) 
Tetrakis(dimethylamido)silane Tetrakis(dimethylamido)titanium(IV) Tetrakis(dimethylamido)zirconium(I

V) 
Tetrakis(ethylmethylamido)hafnium(
IV) 

Tetrakis(ethylmethylamido)titanium
(IV) 

Tetrakis(ethylmethylamido)zirconiu
m(IV) 

Tetramethylammonium borohydride Tetramethylammonium 
triacetoxyborohydride 

Triamminemolybdenum(0) 
tricarbonyl 

Triamminetungsten(IV) tricarbonyl Tributylantimony Tricyclohexyltin hydride 
Triethylaluminum Triethylgallium Triisobutylaluminum 
Trimethylaluminum Trimethylgallium Trimethylindium Epipure Grade 
Trioctylaluminum solution Tripropylaluminum Tris(butylcyclopentadienyl)erbium(III

) 
Tris(butylcyclopentadienyl)yttrium(III
) 

Tris(cyclopentadienyl)cerium(III) Tris(cyclopentadienyl)erbium(III) 

Tris(cyclopentadienyl)gadolinium(III) Tris(cyclopentadienyl)holmium(III) Tris(cyclopentadienyl)lanthanum(III) 
Tris(cyclopentadienyl)neodymium(III
) 

Tris(cyclopentadienyl)praseodymiu
m(III) 

Tris(cyclopentadienyl)samarium(III) 

Tris(cyclopentadienyl)scandium(III) Tris(cyclopentadienyl)terbium(III) Tris(cyclopentadienyl)thulium(III) 
Tris(cyclopentadienyl)ytterbium(III) Tris(cyclopentadienyl)yttrium(III) Tris(diethylamido)(tert-

butylimido)niobium(V) 
Tris(diethylamido)(tert-
butylimido)tantalum(V) 

Tris(dimethylamido)aluminum(III) Tris(dimethylamido)antimony(III) 

Tris(dimethylamino)silane Tris(ethylmethyl&#173;amido)&#17 Tris(ethylmethylamido)(tert-
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3;silane butylimido)tantalum(V) 
Tris(isopropylcyclopentadienyl)erbiu
m(III) 

Tris(tetramethylcyclopentadienyl)la
nthanum(III) 

Tris[N,N-
bis(trimethylsilyl)amide]cerium(III) 

Tris[N,N-
bis(trimethylsilyl)amide]europium(III
) 

Tris[N,N-
Bis(trimethylsilyl)amide]gadolinium(
III) 

Tris[N,N-
bis(trimethylsilyl)amide]holmium(III) 

Tris[N,N-
bis(trimethylsilyl)amide]lanthanum(II
I) 

Tris[N,N-
bis(trimethylsilyl)amide]neodymium
(III) 

Tris[N,N-
bis(trimethylsilyl)amide]praseodymi
um(III 

Tris[N,N-
bis(trimethylsilyl)amide]samarium(III
) 

Tris[N,N-
bis(trimethylsilyl)amide]scandium(III
) 

Tris[N,N-
bis(trimethylsilyl)amide]terbium(III) 

Tris[N,N-
bis(trimethylsilyl)amide]thulium(III) 

Tris[N,N-
bis(trimethylsilyl)amide]yttrium 

VenPure(R) SF 

Vinylmagnesium bromide solution Vinylmagnesium chloride solution Zinc bis[bis(trimethylsilyl)amide] 
Zinc phosphide   
   
   
   
   

 
 
 


